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HHOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «Anredpa v Havajga MaTeMaTHYECKOTO aHalIn3ay pa3paboTaHa Ha
OCHOBE CJICITYIOIIUX JOKYMECHTOB:

— OI'OC COOQO, ytB. npukazom MunoopHayku P® ot 17.05.2012 Ne 413 ¢ uzm. ot 12.08.2022 Ne
732 (B IEUCTBYIOIICH pEIAKIINH);

- [Ipukaza Munnpocsemenus: Poccuu ot 19.03.2024 N 171 «O BHeCEeHHH U3MEHEHHUI B HEKOTOpbIE
npuka3sl  MuHHcTepcTBa mpocBenieHuss  Poccuiickoit  ®Depepanmu, Kacaroummecs — QenepaibHbBIX
00pa3oBaTeNbHBIX MPOrpaMM HAYadbHOTO 00IIero oOpa3oBaHMs, OCHOBHOTO OOIIEro oOpa3oBaHUS U
CpeIHero o0Iero 00pa3oBaHus»;

- [Ipukaza Munnpocsemenus Poccun ot 09.10.2024 Ne 704 «O BHeCEHMH U3MEHEHHI B HEKOTOPHIE
npuka3sl  MuHucTepceTBa mpocBemnieHus Poccuiickoit  ®enepanuu, Kacarommecs —(eaepanbHbIX
o0pa3oBaTeNbHBIX MPOrpaMM HAvadbHOTO 00IIero oOpa3oBaHMs, OCHOBHOTO OOIIero oOpa3oBaHUS U
cpeaHero o0IIero oopa3oBaHus;

- [Ipukaza Munnpocsemenus Poccun ot 08.10.2025 Ne 729 «O BHeceHMH U3MEHEHHI B HEKOTOPbIE
npuka3bl MuHHCTEpCcTBa 00pa3oBanus u Hayku Poccuiickoit denepannu u1 MUHUCTEPCTBA MIPOCBEIIEHUS
Poccuiickoii @enepanuu, kKacatomuecs: (eaepabHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTaHJApTOB
HAYaJILHOTO O0IIIEro, OCHOBHOTO 00111ero 00pa3oBaHus U CPeIHEro o0IIero 00pa3oBaHU»;

— IIpukaza MunucrepctBa npocsemenus Poccuiickoir @enepanuu ot 10.11.2025 Ne 808 «O
BHECEHUHM W3MEHEHMI B HEKOTOpbIE INpuKa3bl MuHucTepcTBa mnpocseunieHus Poccuiickonn denepanuu,
Kacatommuecs: peaepanbHbIX 00pa30BaTeIbHBIX MPOrPaMM HAYaJIbHOI'O O0IEro oOpa3oBaHusi, OCHOBHOTO
o011ero 00pa3oBaHUs U CPETHETO 00IIero 00pa3oBaHUMY,;

— ®OII COO, yrBepxkaénHoi npukazoM Munucrepctsa npocsemeHus PO ot 18.05.2023 Ne 371 (¢
oOHoBieHueM ot 12.07.2023 Ne 74228);

— [Tonoxenus o pabounx mporpammax yuyeOHBIX IPEAMETOB, YU€OHBIX KypCOB (B TOM YHCIIE KypCOB
BHEYPOYHOU JCSITETLHOCTH), Y4eOHBIX MOJYJIeH, pa3padbaTeiBaeMbiX Ha OCHOBE 00HOBIEHHBIX OPI'OC 1 B
COOTBETCTBUH ¢ TpeboBaHusMH DenepanbHbBIX 00pa30BaTENBHBIX IMPOTPAaMM  HAaYalbHOTO OOIIEro,
OCHOBHOT0 00111eT0, cpeiHero ooiiero oopazoBanus ot 16 urons 2025 r. Ne 25 (npukas ot 16.06.2025 Ne
107-0).

O0mas xapakTepucTHKa y4e0HOro Kypca

Pabouas nporpamma yyeOHOro kypca «Anredpa ¥ Hayaja MaTeMAaTHYECKOTO aHalu3a» 0a30BOTro
ypoBHs 111 oOyqaromuxces 10 —11 knaccoB pazpaboraHa Ha ocHOBe DeepaabHOrO roCyIapCTBEHHOTO
00pa30BaTEeNLHOIO CTaHAapTa cpefHero oOmero oOpa3oBaHMsA, C Y4YETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEIbABIAEMBIX K MaTeMaTHUYECKOMY OOpa3oBaHHMIO, W TPAAMLUNA POCCUHCKOTO
oOpazoBanus. Peammzamus mnporpamMmbl 00€CIEUHMBAET OBJAJCHUE KIIOUYEBBIMH KOMIIETEHLUSMH,
COCTaBJIIOIIMMHM  OCHOBY JUIsI CaMOPa3BUTHA M  HENPEPHIBHOIO 00pa3oBaHMsA, LEJIOCTHOCTb
OOLIEKYJIbTYPHOT0, TUYHOCTHOIO U TIO3HABATENLHOTO PA3BUTHS JIMYHOCTH 00YYarOIIUXCS.

Kypc «AnreOpa u Hauana MaTeMaTHYECKOIO aHAJINW3a» SBISETCA OAHUM M3 HauloJiee 3HaYMMBIX B
IporpaMMe cTapuiel LIKOJIbl, HOCKOJIBKY, C OHON CTOPOHBI, OH 00ecleunBaeT HHCTPYMEHTAIbHYIO 0a3y
JUI U3YYEHHUS BCEX E€CTECTBEHHO-HAayUYHBIX KYpCOB, a C JIpyroil CTOpOHBI, (JOPMHUPYET JIOTHUECKOE U



a0CTpaKkTHOE MBIIUICHUE YYalldXCsl HAa YpOBHE, HEOOXOIUMOM MJii OCBOCHHS KypcOB HH(OPMATHKH,
OOIIIeCTBO3HAHUS, HWCTOPHUH, CIOBECHOCTH. B pamMkax JaHHOTO Kypca ydalluecs OBJIAJCBAlOT
YHHMBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOW HayKu, KoTopas (OopMylIupyeT CBOM JOCTIDKEHHUS B
MaTeMaTtudeckon opme.

Lean u3yyenusi yueOHOro Kypca

Kypc anreOpsl M Hayaql MaTeMaTHUECKOTO aHalIM3a 3aKJIaJbIBACT OCHOBY JUIS YCIELIHOTO
OBJIQJICHUSI 3aKOHAMM (DU3MKHM, XMMHHU, OUOJIOTHH, MOHMMAHHUS OCHOBHBIX TEHJICHIMH HKOHOMHKH H
OOIIIECTBEHHON KM3HM, MO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh HX B IIOBCEJIHEBHOM XH3HU. B ToXe BpeMs OBIajeHUE
aOCTPaKTHBIMM U JIOTUYECKU CTPOIMMH MAaTEMaTUYECKUMH KOHCTPYKIUSAMHU Pa3BUBAET YMEHHUE HaXOIUTh
3aKOHOMEpPHOCTH, OOOCHOBBIBaTh HWCTUHHOCTb  YTBEP)KJIEHHUS, MHCIIOJIb30BaThb  00OOILIEHHE U
KOHKpPETHU3a11i0, a0CTparupoBaHue U aHaJIOTHI0, GOPMHUPYET KpEaTUBHOE U KPUTHUYECKOE MbIIIeHue. B
XOJIe M3yuYeHHs anreOpbl M Hadajl MaTeMaTHYECKOTo aHajnM3a B CTapliel IIKoje ydalluecs MOJydyaroT
HOBBII OIIBIT PELICHUS MPUKIAIHBIX 33134, CAMOCTOSATEIBHOTO MOCTPOEHHUSI MAaTEMaTUUECKUX MOZEEH
peanbHbIX CHUTyallMd W WHTEpHpETalMd TOJIyYEHHBIX PpEIHICHUH, 3HAKOMATCA C IpUMepamu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOAE, HAyKe M B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTEeMaTHYECKUMHU OTKPBITHSIMU U UX aBTOPAMH.

Kypc obnagaer 3HaYMTENbHBIM BOCIIUTATEIbHBIM MTOTEHIIMAJIOM, KOTOPBIN peaau3yeTcs Kak uepe3
y4eOHBI MaTepuall, CHOCOOCTBYIOIIUN (OPMHPOBAHMIO HAYYHOTO MHUPOBO33pEHHUS, TaK M uepe3
crienuuxy y4eOHOU JIeATeTLHOCTH, TpeOyromen CaMOCTOSTEIILHOCTH, aKKypaTHOCTH,
IPOIOJKUTEIbHON KOHIIEHTPAIlM BHUMAHUS M OTBETCTBEHHOCTH 32 MOJYYEHHBIH pe3yibTar.

B ocnoBe wMmeroauku oOyueHus anreOpe W HayajgaM MaTeMaTHYECKOro aHalu3a JIeXKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4eHusI.

CrpykTtypa Kypca «AnreOpa M Hayaja MaTeMaTHYECKOIO aHalIM3a» BKIIOYAET CIEAYIOIINE
coJepKaTeIbHO-METOIUYECKUE JIMHUH: «Yncna u Beraucienusy, « OyHKun u rpadukmy», «Y paBHEHUS U
HepaBeHCTBa», «Hawama MaremaTmueckoro ananausza», «MHOXecTBa M JiorHka». Bce ocCHOBHbIE
COJIepKaTeIbHO-METOMYECKHE JIMHUM M3Y4YaloTCs Ha NPOTSHDKEHWU JBYX JeT oOydeHus B crapiieit
IIKOJI€, €CTECTBEHHO JOMOJHASA IpYr Apyra U MOCTENEHHO HACHIIAsCh HOBBIMM TEMaMHU U pa3feiaMH.
JlaHHBIH Kypc SBISETCS WHTETPAaTUBHBIM, IOCKOJIBKY OOBEIMHSET B ceOe colep’kKaHHe HECKOJIBKHX
MaTeMaTHYeCKUX TUCLUIUIMH: anreOpa, TPUTOHOMETpPHUs, MaTeMaTHUECKUI aHaIN3, TEOPHsI MHOKECTB U
ap. Ilo Mepe Toro Kak yvamuecsi OBJIaJIeBalOT BCE Oosiee MUPOKUM MAaTEeMaTHUYECKUM alllapaToM, Y HUX
MOCJIEIOBATENbHO (DOPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKyI0 MOJENb
peanbHON CUTyaIllH, MPUMEHSATh 3HAaHUS, TOJYYeHHBIE B Kypce «Anredpa M Hayajla MaTeMaTHYeCKOTO
aHaJIM3a», IS PElICHHUs CaMOCTOSITENIbHO C(OpPMYIMpOBAaHHOW MaTeMaTHMYeCKOM 3ajayu, a 3aTeM
MHTEPIIPETUPOBATH MOJYYECHHBIN pe3yibTar.

CopnepxaTenpHo-MeTOANYECKass JHHUA «UMcna M BBIUMCIEHHs» 3aBeplaeT (OpMUpOBaHHE
HaBBIKOB UCIIOJIb30BAaHUS JIEHCTBUTENbHBIX YHCEN, KOTOPOE ObLIO HA4aTO B OCHOBHOM 1Ikoje. B crapuieit
mKoje oco0oe BHUMaHUE yjensercss (OPMHUPOBAHMIO TPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB,
BKJIIOYAIOIIUX B ce0s MCIIOJIB30BaHME DA3MUYHBIX (OPM 3alUCH JEHCTBUTENLHOIO YHCIA, YMEHHE
palMOHATIBHO BBIMIOJHATH ACUCTBUS C HUMH, JIeNaTh NMPHUKHUIKY, OIICHWBATh pe3ynbTar. OOyuaromuecs
MOJTy4at0T HaBBIKU NMPUOIMKEHHBIX BBIYMCICHUM, BBIMOJIHEHUS ACMCTBUM C YMCIIaMHU, 3alIUCAaHHBIMU B
CTaHJapTHOU (opMe, UCTIONb30BaHUS MATEMAaTUYECKIUX KOHCTAHT, OLICHUBAHUSI YUCIIOBBIX BbIPAXKEHHH.

Jlunus «YpaBHEHMsI U HEPaBEHCTBA» pEaM3yeTCs] Ha MPOTSHKEHUH BCEro OO0y4yeHHUs B cCTapliei
IIKOJIE, TIOCKOJIBKY B Ka)KIOM paszfielie MporpaMmbl MPeAyCMOTPEHO PELIEHHE COOTBETCTBYIOLIMX 3a/ad.



OOyuaromyecs ~ OBJAJEBAIOT  pa3IMYHBIMHM ~ METOJAaMM  pELICHUS  LEeJbIX,  PalHOHAIbHBIX,
UpPPaMOHATIBHBIX, TTOKA3aTENIbHBIX, JOTApUPMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUH, HEPABEHCTB
u ux cucteMm. [lomydeHHBIE YMEHHS HCIOJB3YIOTCS TPU HUCCIEAOBAHMHM (PYHKUIUH C TOMOIIBIO
MPOM3BOJIHOW, pEIICHUH TMPHUKIAIHBIX 33a7ad W 33/7a4 Ha HAXOXKACHWE HaWOOJBIIUX W HAWUMEHBIIUX
3HavueHW# (yHKuMU. JlaHHAs coiep)kaTenbHas JHMHUS BKIIOYAeT B ce0s Takke (popMHUpOBaHUE YMEHHMA
BBINOJIHATE pacué€Tel Mo (opMynam, NpeoOpa3oBaHMs LENbIX, PALHMOHAIBHBIX, HWPPALHOHAIBHBIX H
TPUTOHOMETPUYECKHX BBIPAXKEHUH, a TakKe BBIPAXKECHUH, COJAEpXAllUX CTENEHH U JIOrapuQMsbl.
bnaronaps  u3ydeHuro  anreOpamdeckoro  Marepuana  MPOUCXOMUT  JlaJIbHEHIlee  pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS YYalIuXcs, (OpMUPYIOTCS HABBIKM JETyKTHUBHBIX
paccykIeHHui, paboThl C CHMBOJIBHBIMU (p)OPMaMH, PECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B
BUJC PABEHCTB W HepaBeHCTB. AureOpa mpemraraet 3(QQEeKTHBHbBIE HHCTPYMEHTHI [UIS PEIICHHS
NPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJSITHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa
HaYKH.

CopnepxaTtenpHo-MeToandecKast JIMHUSA «DyHKIMK U rpadUKU» TECHO NeperuieTaeTcss ¢ IpyruMu
JUHUSAMHU Kypca, MOCKOJBbKY B KaKOM-TO CMBbICJIE 33/aéT IOCIEeN0BaTEIbHOCTh M3yUEHHUs MaTepuala.
W3yueHne CTENeHHOM, IOKa3aTeNbHOW, JOrapupMHUUECKOW W TPUTOHOMETPUYECKHX (YHKIMHA, HuX
CBOWCTB W Tpa(MKOB, UCTONb30BaHUE (PYHKIUI JUIs pelieHus 3a1a4d U3 JAPYrHX y4eOHBIX MpPEAMETOB U
peanbHOM JKU3HU TECHO CBS3aHO KaK C MaTeMaTHYECKUM aHAIM30M, TaK M C pEIIeHHEM ypaBHEHUU H
HepaBeHCTB. [Ipu 3ToM OonbIIoe BHUMaHKE ynuensieTcsi JOPMUPOBAHUIO YMEHUS BBIpaXKaTh (hopMyTamMu
3aBUCUMOCTH MEXIy pa3IMYHBIMH BEIUYMHAMH, HWCCIEAOBATh IOJNyUYeHHBbIE (YHKIUH, CTPOUTH HX
rpadpuku. Marepuan STOW CcoOJepXKaTelbHON IJIMHUHM HallelieH Ha pa3BUTHE YMEHHH W HAaBBIKOB,
MO3BOJISIIOIIMX BBIPaXKaTh 3aBUCUMOCTH MEX]Yy BEJIMYMHAMHU B Pa3IMYHOW (QopMme: aHaIUTUYECKOH,
rpapuueckoil u cinoBecHOM. Ero m3ydeHue crnocoOCTBYET pPa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHUS,
CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETH3aIMH, UCII0JIb30BAaHUIO aHAIOTHH.

ConepxatenpHast nuHHS «Hauama wmaTeMaTHUecKoro aHanm3a» IO3BOJIAET CYIIECTBEHHO
pacmMpuTh Kpyr KaK MaTeMaTUYeCKUX, TaK W NPUKIAJHBIX 33734, JOCTYMHBIX OOYyYaromuMmcs, y
KOTOPBIX TOSIBISIETCS BO3MOXKHOCTb HCCJENOBaTb M CTPOUTH Tpaguku (YHKIHMHA, ONpPEAeNsITh HUX
HanOOJIBIIME U HAUMEHBIINE 3HAUCHHSI, BBIYUCIISIT IUIOManu GUryp u 00bEMBI TEJ, HAXOIUTH CKOPOCTH
W YCKOpeHHs TporieccoB. JlaHHas conmepikaTelbHas JIMHUS OTKPHIBACT HOBBIE BO3MOYKHOCTH MOCTPOCHHS
MaTeMaTHYECKUX MOJEIEeH pealbHbIX CUTyalluid, HAXOXAECHUS HAWIY4llero peleHHus B MPUKIATHBIX, B
TOM 4YHCJIE€ COLUAIBbHO-KOHOMHUYECKHUX, 3a/JadaxX. 3HAKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOro aHalIM3a
CHOCOOCTBYET Ppa3BUTHIO aOCTPAKTHOro, (HOPMaNbHO-JTOTMYECKOTO W KPEaTUBHOTO  MBIIUICHUS,
(GOpMHPOBAHUIO YMEHMH paclo3HaBaTh IMPOSIBICHUS 3aKOHOB MaTEeMaTWKU B HayKe, TEXHUKE U
uckycctBe. OOydaronyecs Y3HAIOT O BBLIAIOLIMXCS pe3yjbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTHSA
MaTeMaTHKH KaK HayKH, U UX aBTOPaX.

CopnepxaTenpHO-MeTOIMYeCcKass JHHUS «MHOXKECTBAa ¥ JIOTHKa» B OCHOBHOM TIOCBSIICHA
DIIEMEHTaM TEOPHH MHOXXECTB. TEOpeTHKO-MHOKECTBEHHBIE TPEICTABICHUS MPOHU3BIBAIOT BECh KypC
HIKOJIbHOM MaTeMaTHKH U IpeUlaraloT HauOosee YHUBEpPCAJIbHBIN A3bIK, OOBEANHSIONIMNA BCE pa3zelbl
MaTEeMaTHKH U €€ MPUJIOKEHHUH, OHU CBA3BIBAIOT pPa3Hble MaTEMAaTUYECKUE JUCLUIUIMHBI B €IUHOE 1IEeII0E.
[TosTOMy BaXHO JaTb BO3MOXKHOCTh IIKOJBHUKY TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM SA3BIK
COBPEMEHHOM MaTeMaTUKU U UCIIOJIb30BATh €T0 JUI BEIPAXKEHUSI CBOUX MBICIEH.

B kypce «Anrebpa M Hayala MaTEeMaTHYECKOrO aHalM3a» IMPUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTHYECKOTO MOJIEIMPOBAHUS, KOTOPBbIE MPU3BaHBI C(HOPMUPOBATH HABBIKH IOCTPOCHUS MOJETEH
peanbHBIX CUTYaIMid, HCCIIEJOBAHUS STUX MOJEIEH ¢ IOMOIIBIO anmapaTa anreOpsl © MaTeMaTHIECKOTO
aHaJIM3a U WHTEPIPETAIMA TTOJTyYEeHHBIX pe3ysIbTaToB. Takue 3aaHus BIUICTEHBI B KQXKIIBIA U3 Pa3leioB
IPOTrpaMMBbl, IIOCKOJIBKY BECh MaTepHall Kypca IIUPOKO MCIIOJIb3yeTCs JUIsl PELICHUs IPUKJIAIHbBIX 3a/1a4.



[Ipu pemieHMH peanbHBIX MNPAKTUYECKUX 3a/ad ydalluecs pPa3BHBAIOT HAOIIOAATENbHOCTb, YMEHHE
HaXOJIUTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HCIOJB30BaTh  AHAJIOTHIO, 0000mare |
KOHKPETU3UPOBATh MpodieMy. JlesTenbHOCTh 0 (GOpMUPOBAHHUIO HABBIKOB PELICHUS MPUKIAIHBIX 3a/1a4
OpraHu3yeTcs B IPOLIECCEe U3YUEHUs BCEX TeM Kypca «AnreOpa U Hayajla MaTeMaTHYECKOTO aHAIIU3a.

YpoBenb peanuzanuu padoueil nporpaMmmbl
. bazoBelii

MecTo y4eOHOro npeaMeTa B y4eOHOM IJIaHe HIKOJIbI

B y4yeOHOM 1utaHe Ha M3y4eHHE Kypca aJreOpbl M HayaJl MaTeMaTHYeCKOro aHajau3a Ha 0a30BOM ypOBHE
oTBoJUTCs 2 yaca B Henento B 10 kimacce u 3 vaca B Hepenmio B 11 kiacce, Bcero 3a jiBa rofa oOyueHus —
170 gacos.

Peanm3anusi BOCIUTATEJILHOI0 MMOTEHIIMAIA

BocnurarenpHplii moTeHIuan y4yeOHOro kypca «Anredpa M Hadaja MaTEeMaTHYECKOrO aHaju3ay
peanu3yercs uepes:

. MCTIONIb30BaHUE BOCIIUTATEIHHBIX BO3MOXKHOCTEH COMEpKAHUS yueOHOro MpeaMeTa ISl CO3aHUs
6J'IaF01'IpI/I5[THI)IX YCJ'IOBI/II\/'I AJId pa3sBUTUA COLUAJIBHO 3HAYUMBIX OTHOIIIEHUH IIKOJLHUKOB U MpEKAC BCCTO
[IEHHOCTHBIX OTHOIICHWH Yepe3 JAEMOHCTpPAlMi0 OOyYarolmMMCs TMPUMEPOB  OTBETCTBEHHOTO,
TPKIAHCKOTO TIOBEIEHHUS, TPOSBICHUS YEIOBEKOMIOOMS W JOOPOCEpACYHOCTH, dYepe3 Moa00p
COOTBETCTBYIOIIUX TEKCTOB JIJIsl YT€HUS, 3a]a4 JIUIsl pEUIeHHsI, MPOOJIEMHBIX CUTYAIHH 711 0OCYKICHHS B
KJacce;

. MPUMEHEHHE Ha ypOKEe aJeKBATHBIX OCOOBIM MOTPEOHOCTSAM OOYYAIOIIUXCS U UX PEATbHBIM
BO3MOXHOCTIM (i)OpM OopraHru3alvi: AUAAKTHYCCKHUX MaTCepuaioB, CTUMYJIHPYIOMUX ITO3HABATCIbHYIO
MOTHBAIIMIO 00YYaIOIINXCS;

i IIPUBJICYCHUC BHUMAHUA O6y‘—IaIOH_[I/IXC$[ K HOCHHOCTHOMY AQ4CIICKTy H3Yy4YaCcMbIX Ha YpoKax
SBIICHUH, OpraHu3anus uUX paboThl C TMOJTy4YyaeMol Ha YPOKE COIMAIBHO 3HAYMMON HHQOpMAaIen -
HHULIUUPOBAHUE €€ O6cy)K)IeHI/I${, BBICKA3bIBAHU S 06y‘-IaIOH_[I/IMI/ICH CBOCTO MHCHHUA II0 €€ II0BOAY,
BBIPA0OTKH CBOETO K HEH OTHOIIICHUS;

. WCIIOJIh30BaHUE HA YPOKE a/IeKBATHBIX KOMMYHHKATUBHBIX U KOMMYHHKAIIMOHHBIX (IIU(PPOBBIX)
TEXHOJIOTHIf;
. OpraHu3aIys B3aUMOIIOMOIIN 00yYaroIIMXCs IPYT APYTY B paMKaxX ypPOUHOU EATETLHOCTH.

Martematuka sBIsSIeTCS HEOTbEMJIEMOW 4YacTbi0 MHOTMX Ipodeccuii, oOecnieunBas HaJIeKHbIN
MHCTPYMEHT Ui aHajlu3a M pelleHus MPAaKTUYECKUX 3aJad B CaMbIX DPa3HbIX cdepax ydeIoBeuecKoin
nesaTenbHOCTH. [IprMeHeHne MaTeMaTHKU IIMPOKO PacIpOCTPAHEHO B pasHbIX MPO(ECCHOHAIBHBIX
o0acTsaX, IOCKOJIbKY MaTeMaThka oOecleyrMBaeT HHCTPYMEHTHI Ul aHalu3a, MOJAEIMPOBAHUS U
peweHus nmpobiaem. BoT HekoTopble npogeccu, Ije MaTeMaTHKa UrpaeT KIFUYEBYIO POJIb:

TexHn4YecKue HayKu:
¢ lmxenepus

¢ (dusuka 1 aCTPOHOMHS
¢ KoMIblOTepHbIE TEXHOJIOTHH U HHPOPMATHKA
® DKOHOMHKA M (PUHAHCHI
® DKOHOMHKA U OyXranrepus
*  bBaHKOBCKOE JIeJIO ¥ CTPaXOBaHUE
¢ uBectunyu U GOHIOBBIC PHIHKU:
Hayka u uccnenoanus:



¢ buosorus u MeaunvHa

e  XuMuA U MaTEPUAIOBECHUE

e (OOpa3oBaHue U HayKa.
Hayunsle uccienosarenu.

Enunas Mozenb npoopueHTauK peaqu3yercs uepe3 Ciaely e TeMbL:

10 knacc: [Ipumenenue apoOeil M MPOLEHTOB AJIS PEeLICHUs MPUKIATIHBIX 33734 U3 pa3IMYHbIX OTpacien
3HaHUH U peanbHOI KU3HU. ApudmMeTnueckas 1 reoMeTpuIecKas Iporpeccu.

11 xnacc: TpuroHomerpudeckue (DyHKIMHM, WX CBOICTBAa W TpaduKd; NPUMEHEHHE MPOM3BOIHOU IS
HAaXO’KJICHUS HaWJIy4IlIero peleHys B IPUKIaJAHbIX 3aa4ax, 1 ONPEAeIICHHs CKOPOCTH MpoLecca.

IInanupyembie pe3yabTaThl

OcBoenue yuyeOHOro mpeamera «MaremaTuka» HOJDKHO OOecleuMBaTh JOCTH)KEHHE Ha YpPOBHE
cpeaHero oOmiero o0pa3oBaHUs CIEAYIOUIMX JIMYHOCTHBIX, METANpPEIMETHBIX M IPEeIMETHBIX
00pa30oBaTeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE Pe3yJbTaThbl

JImdHOCTHBIE  pe3yNbTaThl OCBOEHHUS MpOorpaMMbl ydeOHOro mpeamera «MareMaTHKay
XapaKTEepU3yTCS:

I'paxxnanckoe BocIUTaHUE:

c(OPMHPOBAHHOCTHIO TPAXKJAHCKON MO3UIUM 00ydaromerocs Kak akTUBHOTO M OTBETCTBEHHOIO
YJieHa POCCUHCKOro OOIIecTBa, MPEACTABICHHMEM O MaTeMaTHYECKHUX OCHOBaX (PYHKIMOHUPOBAHHS
Pa3INYHBIX CTPYKTYP, SBJICHUH, IPOLETYp TPaXIaHCKOTO 001iecTBa (BEIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMOJIEICTBOBAThH C COLMATbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMHU U Ha3HAUYECHUEM.

[TaTpuoTnyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCHUMCKON TPaXKTAHCKONW HWISHTUYHOCTH, YBAXKEHUS K TMPOILJIOMY H
HACTOSIIIEMY POCCHIICKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTUKEHUSM POCCUICKUX
MaTE€MaTUKOB U POCCUUCKOW MATEMaTUYECKOM IIKOJIbI, K UCHOJb30BAHUIO I3TUX JOCTUXKEHUN B JIPYTUX
HayKax, TEXHOJIOTHIX, chepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HaHHMEM TYXOBHBIX LIEHHOCTEH POCCHHCKOTO Hapoja; C(OPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMSI, STUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAKTHMYECKUM MPUMEHEHHEM JOCTHKEHMH HayKu U
JeSITEIbHOCTBIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOHYMBOIO Oy IyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHWEM K MHpPY, BKJIIOYAs ICTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a7ay, pELIEeHUH, pacCy>KICHHI; BOCIPUUMYHUBOCTHI0O K MAaTeMaTUYECKUM AacleKTam
pa3IMYHBIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTeMaTHYeCKHE 3HAaHUS B MHTEpecax 370pOBOT0 U
Oe3omacHOT0 00pa3a >KW3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO (3I0POBOE IHTAHHE,
cOalaHCUPOBAHHBIM PEXUM 3aHSATUN M OTIbIXa, peryispHas (u3nyeckas aKTUBHOCTb); (PU3MUECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AESITEIBHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3iIHYHbIM cdepam
npo(hecCHOHANLHOM JCSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW U €€ MPHIOKCHUSIMU, YMEHUEM
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymiel TpodeccCHr W Peain30BBIBATH COOCTBEHHBIC KH3HCHHBIC
IUTaHbI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSDKCHUH BCEH JKU3HU; TOTOBHOCTBIO K AaKTUBHOMY YYAacCTHIO B PEHICHUH MPAKTHYCCKUX 3a7ad
MaTeMaTHYeCKOIl HalpaBIeHHOCTH.

DKOJI0rM4ecKoe BOCIIUTAHNUE:

c(OPMUPOBAHHOCTHIO ~ DKOJIOTUYECKOW  KYJNbTYpbl, TOHHUMAaHMEM  BJIHUSHHUS  COIHAIIbHO-
HSKOHOMHUYECKHUX TMPOIIECCOB Ha COCTOSIHUE MPHUPOIHON M COIMAIBLHON Cpeibl, 0OCO3HAHUEM TI00aIBHOTO
XapakTepa JKOJIOTUYECKUX TpoOJeM; OpHEHTAlMell Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHWH s
perieHus 3a7a4 B 00JacTH OKPYKAIOIICH cpeibl, MIIAHUPOBAHUS MOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX
MOCJIEACTBHM IS OKPYKAOLIEN CPEIbI.

[{leHHOCTH HAYYHOTO MTO3HAHMUS:

c(OpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAayKH U OONIECTBEHHOHN MPaKTUKH, MOHUMAaHUEM MaTeMaTHYeCKOW HayKu Kak cepbl 4eIoBeuecKoit
JIeATETbHOCTH, 3TAroB €€ pa3BUTHS M 3HAYMMOCTH JJI1 Pa3BUTHUS LUUBUIIM3AIMH; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKd W MaTEeMaTUYECKOM KyJbTypOod KakK CpEeACTBOM IIO3HAHHUS MHpPA; TOTOBHOCTHIO
OCYILECTBIISATh MPOCKTHYIO U UCCIIEI0BATENBCKYIO I€SITEIbHOCTh MHIUBUIYaIbHO U B TPYIIIIE.

MeTaHPEHMeTHbIe pe3yJbTaThbl

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHS TPOTpaMMBI  y4eOHOTO mpenmera «MareMaTHKay
XapaKTePU3YIOTCS OBIIAQJICHUEM YHHBEPCAIBHBIMU HO3HABAMEIbHBIMU OClCMBUIMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCBUSMU, VHUBEPCATbHIMU Pe2YISIMUGHBIMU OeUCMEUSIMUL.

1) Vuueepcanrvnvie no3nasamenvHvle Oeticmsus, obecneuusaiom Gopmuposanue 0A308biX
KOCHUMUBHBIX NPOYecco8 00yuarowuxci (0céoeHue Memooo8 NO3HAHUA OKPYHCAoWe20 Mupa,
npuUMeHeHUe 102UHeCKUX, UCCAe008aAMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueti).

ba3oBbie mornueckue AeMCTBUS:
BBISBJISITH WM XapaKTePU30BaTh CYIICCTBCHHBIC TMPU3HAKH MATEMAaTHUYCCKUX OOBEKTOB, IOHSITHHA,
OTHOIICHUI MEXy MMOHATUSIMH; POPMYIIUPOBATH OMPEICIICHHS TIOHSITHH; YCTaHABINBATH CYIIECTBCHHBIH
NpU3HAK Kiaccu()UKaIuU, OCHOBAHHS 111 00OOIICHUS U CPAaBHEHUS, KPUTEPHH ITPOBOIMMOTO aHAITN3a,;
BOCIIPUHUMATh, (POPMYJIHUPOBATh M MPEOOPA3OBLIBATh CYXKICHHS: yTBEPAUTENbHBIE M OTPHUIATEIbHBIC,
eMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;
BBISBJISITH MAaTEMaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOpeudss B (pakTaX, MAHHBIX,
HAOMIOJICHUSIX W YTBEPXKACHUSAX; TMpeararb KPUTCPUU JUIS BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;
JIeJIaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U MHIYKTHBHBIX YMO3aKIIOUCHHM,
YMO3aKJIIOUCHUH 10 aHAJIOTHH;
NPOBOJUTh  CAMOCTOSITENIFHO — JIOKA3aTeNIbCTBA MAaTEMaTHUECKUX YTBEPXKACHUH (IpsMble ¥ OT
MIPOTUBHOTO), BBICTPAUBATh APTYMEHTAIUIO, MPHUBOIUTH MPHUMEPHl M KOHTPIPUMEPHI; 0O0OCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOIBL;
BBIOHMpATh CIOCOO perieHus ydeOHOU 3amaun (CpaBHHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS, BHIOMpATh
Han0oJIee MOAXO AN ¢ YIETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHECR).

bazoBeie uccnemoBaTeIbCKUe EHCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATENIbCKUH MHCTPYMEHT MO3HaHUS; (OPMYJIMPOBATH BOMIPOCHI,
(buKcHpyoIMe MPOTUBOpPEUNE, MPodiieMy, YCTaHABIMBATh UCKOMOE M JJaHHOE, (POpMUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;
IIPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIIEJOBAHUE 10 YCTaHOBJIEHHUIO
O0COOCHHOCTEl MaTeMaTHYeCKOro OOBEKTa, SIBJICHHUS, IPOIECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTAMH, SIBIICHUSMHU, IPOLIECCaMU;
CaMOCTOATENIEHO (POPMYJIMPOBaTh 00OOIIEHUST M BBIBO/BI IO pe3yjbTaTaM MPOBEIEHHOIO HaOIOAEHUS,
UCCIIE/IOBaHMsl, OLIEHUBATh JJOCTOBEPHOCTb MOJYYCHHBIX PE3yJIbTAaTOB, BBIBOJIOB M 0000IICHHUI;
IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIIBUraTh IPEIIOIO0KEHUS O €r0 Pa3BUTHH B
HOBBIX yCJIOBHUSIX.

Pabora ¢ nuadopmanmeii:
BBISBJIATH JEPUIUTH MHPOpPMAIMK, AAHHBIX, HEOOXOAMMBIX IS OTBETa Ha BONPOC M Ui PELIEHUS
3a]a4H;
BbIOMpPaTh MHGOPMALHMIO M3 HCTOYHHUKOB PA3IMYHBIX THUIIOB, AHAIM3MPOBATH, CUCTEMATH3UPOBATh U
MHTEPIPETUPOBATH MH(POPMALIUIO pa3IMUHBIX BUJOB U ()OPM IPEICTABICHMUS;
CTPYKTYPHUPOBATh HH(POPMAIIHIO, TPEJICTABIATE €€ B Pa3IMUHBIX (POpPMax, WILTIOCTPUPOBATH IpauuecKH;
OLIEHUBATh HAAEKHOCTh HH(OPMAIMU IO CAMOCTOSATENIEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvHble KOMMyHUKamug@Hwle Oelicmgusi, 0Oecneyusarom cHoOpMUpOBaAHHOCHIb
COYUANLHBIX HABBLIKOE 00YYATOUUXCAL.

OO61eHue:
BOCIIPUHUMATh U (HOPMYIHpPOBaTh CYKICHHUS B COOTBETCTBUU C YCIOBHUSMHU M LENSMU OOILEHUS; SCHO,
TOYHO, TPAMOTHO BBIPa’KaTh CBOI0 TOYKY 3PEHMS B YCTHBIX M IUCBMEHHBIX TEKCTaX, AABATh MOSACHEHMS
10 XO/y pelIeHus 3a/1a4, KOMMEHTHUPOBATh NOJYUYEHHBIH pe3yibTar;
B XO0Je OOCYXJEHHUS 3aJaBaTh BOIPOCHl IO CYLIECTBY OOCYX/JaeMOW TeMbl, MPOOJIEMBbI, perraeMoit
3aJaud, BBICKA3bIBaTh WJEH, HAlCJIEHHbIE HAa MOWUCK pELICHMS; COIMOCTaBIATh CBOM CYXKACHUS C
CY)KIEHUSIMH JIpYyTMX YYacTHHUKOB JUalora, OOHapyKMBaThb pa3IMuuMe M CXOACTBO NO3MUIMH; B
KOPPEKTHOH popme hopMyIHpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;
MPEJICTaBIATh PEe3yJbTaThl PEICHUs 3aJaul, dKCIIEPUMEHTA, MCCIEIOBAHUSA, MPOEKTA; CAMOCTOSTEIBHO
BbIOMpaTh OpMaT BBHICTYIICHHUS C YUETOM 3a7a4 MPE3eHTALUN U OCOOCHHOCTEN ay IUTOPHUH.

CoTpyIHUYECTBO:
NOHUMAaTh ¥ HCIOJb30BATh MPEUMYIIECTBA KOMAaHJIHOW M WHAMBUAYAIbHOM pPabOTHl MIpU pelIeHUH
y4eOHBIX 3aJay; MPUHUMATh 11€Jb COBMECTHOM N1eATeNbHOCTH, MJIAHUPOBAaTh OPTaHU3AIMI0 COBMECTHOM
paloThl, pacmpenensTb BHAbI pabOT, JOrOBapuBaThCI, OOCYXKIaThb MPOLECC U pe3yibTaT paboThl;
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYMIOBBIX (popMax paboTel (0OCyXkIeHHs, OOMEH MHEHHMH, «MO3TOBBIE IITYPMBD» H
UHBIE); BBINOJHATH CBOIO YacTb pabOThl W KOOPAMHHUPOBATH CBOU JACUCTBUS C APYTMMHU WIEHAMU
KOMaH/Ibl; OLICHHBATh KaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUS.

3) Vuusepcanvnvie pecynamuenvie Oeiicmsus, obecneuugarom @GopMupo8aHue CmblClO8bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanusi:

COCTaBJIATH IUIAH, ITOPUTM pEIICHUs 337a4uH, BBIOMPATh CIIOCO0 PEIIeHUs ¢ YIETOM MMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PEILICHUH C
y4ETOM HOBOM MH(pOpMAITHH.

CaMOKOHTpOIIB:



BIIQJICTh HABBIKAMHU T[O3HABAaTEIbHOW pedlekcud KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUUA U
MBICITUTEIIEHBIX TPOIIECCOB, WX Pe3yJbTaTOB; BIAJETh CHOCOOAMH CAaMOIMPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelIeHHsl MaTeMaTH4YeCKON 3a1auH;

npeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HHKHYTH IIPU PCIICHUU 3aga4dv, BHOCUTb KOPPCKTHUBEI B
JACATCIIBHOCT Ha OCHOBE HOBBIX O6CTO$IT€J'IBCTB, JaHHBIX, HaﬁHeHHBIX OHH/I6OK, BBISIBJICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LETU M YCIOBHUAM, OOBSCHATH NPUYUHBI JOCTHIKEHHS WU
HEJIOCTH)KEHUS PE3yNIbTATOB JIEATEIBHOCTH, HAXOIUTh OIIHOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJbTaThl

OcBoeHue y4eOHOro Kypca «Airedpa U Hayajga MaTeMaTHYECKOTO aHAIN3a» Ha YPOBHE CPEIIHETO
oOuiero oOpa3oBaHMsl JOJKHO 00ECHeUrBaTh JOCTHKEHHUE CIIEAYIOIINUX MPEeIMETHBIX 00pa30BaTeIbHBIX
pE3yIIbTaTOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OmnepupoBaTh MOHATHAMU: PAIMOHATIBHOE U ICHCTBUTEIBHOE YNCIIO0, OOBIKHOBEHHAS U JACCATUYHAS
JpOo0Ob, MPOLIEHTHI.

BrimonuaTe apudmMeTndyeckue onepanny ¢ paluoHaIbHBIMU U AEMCTBUTEIBHBIMU YHCIAMHU.

BbimonsaTe npuOnnKEHHBIE BBIYMCICHUS, UCIIOIb3Ysl MPaBUJIa OKPYIJICHUS, €1aTh NMPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUM.

OnepupoBaTh MOHATHAMHU: CTENEHb C LEJNbIM IOKa3aTesneM; CTaHjaapTHas ¢opma 3amucu
JeMCTBUTENIFHOTO YHUCIIAa, KOPEHb HATYypaJbHON CTENEHHU; MCIOJIb30BaTh MOJIXOASIIYI0 (OpMYy 3alucu
JENCTBUTENBHBIX YUCEN 711 pELICHMsI IPAKTUYECKUX 33]1a4 U IIPEICTABICHHSI JTaHHBIX.

OnepupoBaTh NOHATHUSMHU: CUHYC, KOCUHYC U TAHI€HC IIPOM3BOJIBHOIO YIJIA; UCIIOIb30BaTh 3alIUCh
IIPOU3BOJIBLHOIO yTJjia yepe3 00paTHble TPUTOHOMETpUUECKHEe (QYyHKIUH.

YpaBHeHus1 M HEPABEHCTBA

OnepupoBaTb MOHATUSAMHU: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO; LEJIOE, PALHMOHAIBHOE,
MPPaLMOHAIIbBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeinonHsATe mpeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U peliaTh TPUTOHOMETPUYECKHE
YpaBHEHHS.

BeImonHATe npeobpa3zoBaHus IEBIX, PAMOHAIBHBIX U MPPALMOHAIBHBIX BBIPAXCHUH M pellaTh
OCHOBHBIE THIIBI LIE€JIBIX, PAL[IOHATIBHBIX U HPPALIMOHAIIBHBIX YPAaBHEHUI 1 HEPaBEHCTB.

[IpuMeHATh ypaBHEHHS W HEPaBEHCTBA Ul pEIICHUs MaTeMaTHMYeCKHMX 3aJad U 3ajad U3
pa3IMuHBIX o0JacTel HAyKH U pealibHOM KU3HU.

MogenupoBaTh peajbHble CUTyallUd Ha S3bIKE aureOpbl, COCTABIATh BBIPAKECHMS, YPaBHEHHS,
HEPABEHCTBA IO YCJIOBUIO 3aJa4d, MCCIEN0BAaTh IOCTPOEHHBIE MOJEIM C MCIOJIb30BAHMEM almapara
anreopsl.

DOyHKUUH U TPaPUKHU

OnepupoBaTh MNOHATHAMU: (QYHKLHUS, CHOCOOBI 3amaHust (PyHKIUH, OOJIACTh OIpENeNeHUus W
MHOECTBO 3HaUeHHH QyHKIMHU, TpaduK GyHKINH, B3aUMHO 00paTHbIE (DYyHKIINH.

OnepupoBaTh MHOHATUSAMU: YETHOCTh U HEUYETHOCTh (YHKUMHU, HYIUW (YHKUUH, HTPOMEKYTKU
3HAKONOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHCHHI.



Ctpouth 1 yuTaTh rpaduKu TMHEHHONW QYHKIMH, KBAAPATUIHON (DYHKIIUHU, CTETICHHON (hYHKIIUU C
LEJIbIM MTOKa3aTeIeM.

Hcnonbs3oBath rpaduku GyHKIUN JUIST UCCICAOBAHUS TPOIIECCOB U 3aBUCUMOCTEH MPU PEIICHUU
3a]a4 U3 JPYTrux y4eOHbIX IPEIMETOB U peajbHOU KM3HH; BhIpakaTh (OpMyJIaMU 3aBUCHMOCTH MEXIY
BCIIMYNHAMMU.

Hauana maTeMaTHuyecKoro aHajau3a

OnepupoBaTh  MOHATHSMH:  IOCJIEOBATEILHOCTh, apudMeTHyeckas M  TeoMeTpuyecKas
MIPOTPECCHH.

OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YOBIBAarOIIas Te€OMETpHYEcKas TMporpeccus, CyMma
0eCcKOHEYHO yOBIBAIOIIECH reOMETPHUUECKON POTPECCHH.

3aaBaTh MOCIEA0BATEIHPHOCTH PA3IMIHBIMU CTIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MMOCIIENOBATENLHOCTEH W MPOTPECCHUU NJisi pElIeHUs peajbHBIX 3a7ad
MPUKJIAIHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHATHUSAMH: MHOXECTBO, OTI€pAIK HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapaT AJid ONUCAHUA pealbHBIX IPOILIECCOB H
SIBIICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB.

OrnepupoBaTh NOHATHSIMU: ONPEICICHUE, TEOPEMA, CIIEJICTBUE, TOKA3ATEIbCTBO.

11 KJIACC

Yucia v BbIYUCTCHUSA

OnepupoBaTh NOHATUAMU: HATyPAJTBHOE, LEI0E YUCIO; UCIIOIb30BATh MPU3HAKH IETUMOCTH LENBIX
YHCell, pa30KeHHUE Yncia Ha MPOCThIe MHOYKUTEM JIsl PEIICHHS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PAlMOHAIBHBIM IT0KA3aTEIEM.

OnepupoBaTh MOHITHIMHE: JTOTapu(M YUCIIA, AECITUYHBIC U HATYPAIbHBIC JOrapu(MEI.

YpaBHeHus1 1 HEPABEHCTBA

[TpuMeHsTh CBOMCTBA CTENEHH I MpeoOpa3oBaHUs BHIPAXKEHHUI;, OMEPUPOBATH TMOHATHUSIMHU:
MIOKAa3aTeIbHOE YPAaBHEHHE W HEPABEHCTBO; pEIIaTh OCHOBHBIE THUIBI MOKA3aTEIbHBIX YPAaBHEHUN H
HEPABEHCTB.

BoinonHsaTe mpeoOpa3oBaHus BBIPAXKEHUN, COAEpIKAIIUX JIOTapu(MBbI; ONEPUPOBATH MOHATHIMHU:
norapuMUUECKOe ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI IOTaPU(PMUUECKUX YPaBHEHUHN U
HEPaBEHCTB.

Haxonuthb pemnieHust npoCcTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMH: CUCTEMA JIMHEMHBIX YPABHEHUHN U €€ pElICHUE; UCIIOJIb30BaTh CUCTEMY
JUHENHBIX YpaBHEHUH Il pelIeHUs] TPAKTUYECKUX 3a]1ay.

HaxomuTe pemeHuss mpocTeMIIMX CUCTEM U COBOKYIMHOCTEW palMOHAIBHBIX YypaBHEHUN U
HEPABEHCTB.

MonenupoBaTh peajbHbIE CUTyalldd Ha f3bIKE alreOpbl, COCTABIATh BBIPAXKEHHs, YpaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI IO YCIIOBUIO 33Ja4M, UCCIIEOBATh IOCTPOCHHBIE MOJEIN C MCIOJIb30BAaHUEM
armapara ajreOpsbl.

DYyHKUHMH U TPAPUKHU

OnepupoBatb MOHATHSAMM: IEPHOJNYECKAs byHKIWMS, MIPOMEXYTKH MOHOTOHHOCTH
GYHKIUY, TOUKH JKCTpeMyMma (QYHKIUHM, HauOoIbllee ¥ HAWMEHbIIee 3Ha4YeHUsS (QYHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS UccieoBaHusl QYyHKIUH, 3a1aHHOM rpauKoM.

OnepupoBarh MOHATHAMH: TpadUKU MOKA3ATEIHHOU, JIOTAPUPMUIECKOW U TPUTOHOMETPUUECKUX
byHKIMi; U300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTH M HCIIOJIb30BATh Ui PEIIEHUS YpaBHEHUN U
HEPABEHCTB.

N3o0paxkaTh HA KOOPAWHATHOM TUIOCKOCTH TpauKy JUHEHHBIX ypaBHEHUH M HCIOJb30BaTh MX
JUISl pELLIEHUs] CUCTEMBI JIMHEMHBIX YPaBHEHUM.



Hcnons3oBath rpaduku (GyHKIUN Ui MCCIEAOBAaHUS TMPOIECCOB M 3aBUCUMOCTEH U3 APYTUX
YYIEeOHBIX JTUCIIUATIIHH.

Hauaa MaTeMaTH4YeCKOI0 aHAJIN3A

OnepupoBaTh TOHITHSIMH: HEIPEepPbIBHAS (QYHKIHS; IPOU3BOAHAS (DYHKIHUH; WCIOIH30BaTh
reOMEeTPHUYECKUN U HU3NYECKUI CMBICI MMPOU3BOIHOM JIIsl pEIICHUS 3a/1a4.

HaxomuTh TPOW3BOAHBIC JJIEMEHTAPHBIX  (YHKIUH, BBIUUCISATH TPOU3BOJHBIE  CYMMBI,
MIPOU3BEICHUS, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOU3BOMHYIO JUISI WCCIICAOBAaHHUS (DYHKIIMM HAa MOHOTOHHOCTH W JKCTPEMYMBEI,
MPUMEHSATH PEe3yIbTaThl UCCIECTOBAHMS K TTOCTPOSHHUIO TPadUKOB.

Hcnons30BaTh MPOU3BOIHYIO JIUIS HAXO0XKICHUS HAWTYUIIIero PEIICHUS B MPUKIIAIHBIX, B TOM YHCIIE
COLMAILHO-DKOHOMHYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMU: IIEPBOOOPA3HAS M HHTETPAT, TOHUMATh TEOMETPHUSCKAN U PU3NICCKUIT
CMBICTT HHTETpANIA.

Haxoauth mepBooOpa3HbIe 2IeMEHTAPHBIX (DYHKIIHIA; BRIYHCIIATH HHTErpal o Gpopmysne HproToHa—
Jleibnua.

Pemarth npukiiagHbIe 32149, B TOM YHCIIE COIMATEHO-YKOHOMHYECKOTO M (PH3UIECKOro XapakTepa,
CpelICTBAMHU MaTeMaTUYECKOTO aHaJIHN3a.



Coaepxxanue yueOHOro Kypca
10 KJIACC

Yucia v BbIYUCTICHUSA

Panuonanenele unciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, MPOLEHTHl, OECKOHEUHbIE
nepuoguueckue apodu. Apudmernueckue onepanuyd ¢ panUOHAIBHBIMU YHCIAMM, MpeoOpa3oBaHMs
YUCIOBBIX BbIpakeHUH. [IpuMeHeHue npoOell M MPOLEHTOB Ui pELIeHHUs MNPUKIAAHBIX 3ajad U3
Pa3IMYHBIX OTPACiIEH 3HAHUW U PeallbHOU KU3HMU.

JeiicTBuTenpHbIe yncia. PaninonanbHble U UppalMoOHATIBHBIE YUCTa. ApH(PMETHUYECKHE ONIEPaLlH C
JNEeHCTBUTENbHBIMU YnciaaMu. [IpubnnkxEHHble BHIYMCIEHUS, IPABUIa OKPYIJIEHUS, IPUKUKA U OLEHKa
pe3yJibTaTa BEIYMCICHUM.

Crenenr ¢ menbiM mokazareneM. CraHmapTHas ¢opMa 3amucH  JICUCTBUTEIBHOTO 4YHCIIA.
Vcnonb3oBaHue noaxo e GopMbl 3alKMcH ASHCTBUTEIbHBIX YUCEN Ul PELICHNUs IPAKTUYECKUX 3a/1a4
Y TIPEJICTABJICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOM cTeneHHu. JleHcTBHS ¢ apu(METHUYECKUMH KOPHAMHU
HaTypaJIbHOM CTETIECHHU.

CuHyC, KOCHHYC U TaHI'€HC YMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIIOBOTIO
apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MTPeoOpa3oBaHUsI.

ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIbI.

VYpaBHeHHE, KOpEeHb ypaBHeHUs. HepaBeHCTBO, pelleHne HepaBeHCcTBAa. MeTo ] MHTEpBaIoB.

Pemienue nenbIx U IpoOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPaBEHCTB.

Pemenne nppaninoHaabHbIX YpaBHEHUN U HEPABEHCTB.

Perenne TpUroHOMETPUYECKUX YPABHEHUN.

IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMuHbIX
oOracTell HayKu U pealbHOM JKHU3HH.

DyHKIUH U TPaGUKHU

dyHK1MsA, criocoOsl 3aaanus Gyaknun. ['paduk Gyakuu. Bzaumuo o6paTtHbie (yHKIIHH.

OOnacTp ompeneneHuss W MHOXKECTBO 3HaueHMM ¢yHkuun. Hymum ¢ynkmum. IlpomexyTtkn
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHast pyHKIUS ¢ HaTypaJlbHBIM U LIEJIbIM MoKa3aTeneM. E€ coiicTBa u rpaguk. CoiicTBa U
rpaduk KOpHS n-0¥ CTENEHHU.

TpuroHomeTpudeckass OKPYXHOCTb, OIpEJEIEHHEe TPUTOHOMETPUYECKHX (YHKIMA YHCIOBOTO

apryMeHTa.

Hauajna MaTeMaTH4eCKOro aHAJIN3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3alaHusd OCJIEN0BATEILHOCTEH. MoOHOTOHHEIE
MOCJIENOBATENLHOCTH.

ApudmeTrnueckass ¥ reomerpuueckas mnporpeccuu. beckoHeuHo yObIBaroIias reoMeTpruecKast
nporpeccusi. Cymma OeckoHEWYHO YOBIBaromiei reomerpudeckoil mporpeccuu. dopmyna CIOKHBIX
MpOUEHTOB. VCI0JIb30BaHUE TPOTPECCHUM LIS PELICHUS PEATBbHBIX 3a/1a4 IPUKIIATHOTO XapaKTepa.

MHo:KecTBa M JIOTUKA

MHuoxxecTBO, omepanuu Haj MHOXecTBamu. Jluarpammer Oitnnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO ammapara sl ONHUCaHus PeajlbHbIX MPOLECCOB U SBJICHUH, MPH PEUICHUH
3aJa4 U3 IPYruX yueOHBIX MPEAMETOB.



OHpeI[eHCHI/Ie, TCOpCMa, CICACTBUC, 10Ka3aTCIILCTBO.

11 KUIIACC

Yuciia 1 BbIYHCICHUSA
HatypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH HENbIX YHCEIL.
Crenens ¢ palMoHaIbHBIM ITOKa3aTeneM. CBONCTBA CTENEHH.
Jlorapudm yucna. JlecaTuuHble 1 HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMsI M HEPABEHCTBA
[IpeoOpa3oBaHue BbIpaXEHHH, COIEPIKALUX JTOTapU(PMBI.
[IpeoOpazoBanme BeIpa)XEHUH, COIEPKAIMNUX CTENIEHU C PAIIMOHAIBLHBIM TTOKa3aTeIeM.
[IprMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.
[TokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.
Cuctembl JIMHEHHBIX YypaBHEHMH. PeleHue NPUKIAIHBIX 33/lad C TMOMOIIBI) CHCTEMBl JIMHEHHBIX
YPaBHEHHUH.
CucTeMbl ¥ COBOKYITHOCTH PallMOHATIBLHBIX YPABHEHUN U HEPABEHCTB.
IIpuMmeHeHrne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUIO MaTeMaTUYECKUX 3aJad M 3a1ad U3
pa3IMuHBIX o0JacTel HAyKH U pealibHOM JKU3HU.

DyHKIUH U TpagUKH
Oynkuus. Ilepuoguueckue ¢yHkuuu. [IpoMexyTKn MOHOTOHHOCTH (YHKUMH. MaKCUMyMbI H
MUHUMYMBI QyHKIMH. Hanbombiiee n HauMeHblllee 3HaueHne (QyHKLINUN Ha IPOMEKYTKE.
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpadUKH.
[TokazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPapUKH.
Hcnonb3oBanue rpadukoB GyHKUUH U pellieHUs yPaBHEHUN U TMHEHHBIX CUCTEM.
Ucnonp3zoBanue rpadukoB GyHKIMA I8 MCCIEIOBAHUS MPOIECCOB W 3aBUCHUMOCTEH, KOTOPHIE
BO3HHKAIOT IPH PELICHUHU 33ja4 U3 IPYTUX YUeOHBIX IPEIMETOB U PeabHOMN JKU3HU.

Hayana MmaTeMaTH4eCKOro aHAJIM3a
HenpepriBable pyHKIIMU. MeTOI MHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB.
[TpousBonHas GyHkiuu. ['eomerpuueckuii 1 GU3NUIECKU CMBICT POU3BOJHOM.
[TpousBoaHbIE 37€MEHTAPHBIX QYyHKUUN. DPOpMYJIbl HAXOXKIEHUS TPOU3BOJHON CYMMBI, IPOU3BEACHUS U
4acTHOTO (DYyHKIHUH.
[IpyMmeHeHre TpOU3BOIHON K MCCIEOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTb U AKCTpeMyMbl. Haxoxnenue
HauOOJIBIIEr0 M HAMMEHBIIET0 3HaYeHUs (DYHKIIMU Ha OTpPE3Ke.
IIpuMeHeHre NPOM3BOAHOM I HAXOXKJICHHS HAWIYYIIEro pEIICHHWs B IPUKIAJAHBIX 3a1adax, JuIst
OIIpeIeNIeHUs] CKOPOCTH IpoLecca, 3a1aHHOro (opMyJIoN Hiu rpadukom.
[TepBoobOpaznas. Tabnuia nepBooOpa3HbIX.
Wuterpan, ero reoMeTpuuyeckuid u Qusnueckuil cMbicia. Bblumcnenue wuHTerpana mo Qopmyie
Herorona—Jleli6Huma.



IToypo4Hoe niiaHupoBaHue y4eOHOI0 Kypca «ajiredpa u Ha4ajla MaTeMaTH4YeCKOro aHaIn3a» (0a30Bblii yPOBEHb) HA YPOBHE CPeIHEro
0011ero o0pazoBaHus

10 KJIACC

KoanuyecTBO 4acos

DJIeKTPOHHbBIE N (ppoBbIE

Nen/m | HammeHoBaHHe pa3/iesiOB H TeM Bceer Kontpoabubl | IIpakTnyecku
o0pa3oBaTesbHbIE PeCypChl
NpOorpamMmsbl 0 e padoThbI e padoThbI
Pa3znen 1. MHOXecTBa paliMOHaIbHBIX U JEHCTBUTENBHBIX Yncel. PallnoHabHbIE YpaBHEHMSI U HEPABEHCTBA
11 MHo0ecTBO, Onepaluy HaJl MHOKECTBAMHU. | bub6nuoreka [IOK
' Huarpammsl Ditnepa—Benna https://m.edsoo.ru/746d5dce
Panmonansasie yncina. OOBIKHOBEHHEBIE U
12 5 | bu6mmoreka [IOK
. JECSITUYHBIE JPOOH, ITPOLIEHTHI,
P P https://m.edsoo.ru/be888093
OeCKOHEUHbIE IEPUOUUECKUE IpOOH
ApupmMernueckue ornepanuu ¢
13 pu P | bu6mmoreka [IOK
. aI[MOHAJIbHBIMU YHCIIAMH,
p . https://m.edsoo.ru/4d7195fe
IpeoOpa30BaHUs YHUCIIOBBIX BBIPAXKECHUN
[Ipumenenue apodei U NPOLEHTOB IS
eIIeHUs IPUKIIATHBIX 3a7a4 U3
14 p P 5 . . | bubmnoreka [IOK
. a3JMYHBIX OTpaciiel 3HaHUU U peabHOU
p P N p https://m.edsoo.ru/44dd1046
xu3Hu. EMII: pemenne keica «3agadka
SKOHOMHUCTa»
[Tpumenenue apoOeit U MPOLEHTOB ISt
L5 pelIeHns IPUKIAIHBIX 3a7a4 U3 1 bubnnorexa [IOK

Pa3IMYHBIX OTpACiiel 3HAHUHN U PeaIbHON
KU3HU

https://m.edsoo.ru/d99d8c74



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/be888093

HewcTBuTenbHbIe yncia. PanimonanbHbie B bu6mmoreka [IOK
1.6 1
HWPpAIMOHATILHBIE YHCIIa https://m.edsoo.ru/2{36a36f
1.7 CrapTtoBasi TUarHoCTHKa 1 1 bubnuoreia LIOK
' P A https://m.edsoo.ru/a97a12d9
e [TpubnmxEHHBIE BEIYUCICHUS, TPaBUIA 1 BuGmiorexa LIOK
X OKPYIJICHHS, IIPUKUIKA U OIICHKA
Py » TPHKHA . t https://m.edsoo.ru/cb723fbd
pe3yJsibTaTa BRIYUCICHUN
ToxkagecTBa U TOKIECTBEHHBIE bu6mmoreka [JOK
1.9 1
npeoOpa3oBaHus https://m.edsoo.ru/3a23acl15
1.10 YpaBHeHUEe, KOPEHb YPABHEHHUS 1 bubnmorexa IOK
' P > KOPeHD ¥P https://m.edsoo.ru/11ac68be
1.11 HepaBenctBo, perieHrne HepaBeHCTBA 1 bubamorexa LHOK
' P P P https://m.edso0o.ru/50bdf26d
bubmnoreka [IOK
1.12 M 1
CTOA HHETCPRATIOR https://m.edsoo.ru/775f5d99
113 Pemenue nensix 1 JpoOHO-pallnOHATIBHBIX 1 bubnuorexa [IOK
' ypaBHCHHUI U HEPABEHCTB https://m.edsoo.ru/6ec7al07
L1t | pamemmnt oo meen. |1 1 bitGnorera LIOK
' patt A . https://m.edsoo.ru/1914a389
PanmonansHbie ypaBHEHUS U HEPABEHCTB
Paznen 2. ®yuknuu u rpaduku. CTEneHb ¢ 1EIbIM MTOKa3aTeaeM
2.1 OyHKIMSL, CIOCOOBI 3aJaHUS PYHKIIUH. | bubnuoreka [IOK
B3anMuo oOpaTHbIC PYHKITUN. https://m.edsoo.ru/226eeabf
S ol I
YHICHHIL Ty https://m.edsoo.ru/763¢75¢ee
¢ynkuu. [IpoMexxyTKH 3HAKOTIOCTOSTHCTBA
2.3

YérHble 1 HeUETHBIE (PYHKLIUU 1

bu6nmmoreka [IOK



https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/2f36a36f

https://m.edsoo.ru/ff4564ad

24 CreneHs C LIEeTbIM [T0KA3aTEIEM.
CTaHHapTHI:H dbopma 3anmcu 1 bubmmorexa HOK
N https://m.edsoo.ru/66446d3e
JeHCTBUTENFHOTO YHCITA
2.5 Hcnonp3oBanue noaxoasimeit Gopmbl
3aIUCHU JICUCTBUTEIbHBIX YUCEN IS 1 bubmuoreka [JOK
pelIeHust MPaKTUYECKHX 3a/1a4 U https://m.edsoo.ru/6eadc6fl
MIPECTaBICHNS JAHHBIX
2. TeneHHast QYHKIHS ¢ HAaTypaJIbHBIM H
’ I(jeiblill HOKiZTe;eM. (]:Eé CB};)I;ICTBa u 1 bubmorexa IOK
https://m.edsoo.ru/3f25a047
rpaduk
Pa3nen 3. Apudmerndeckuii kopeHb n—oii ctenenu. ppannoHansHbele ypaBHEHUS U HEPABEHCTBA
31 ApudmeTnuecknii KOpeHb HaTYpaTbHOU | bubmorexa [JOK
CTETeHU https://m.edsoo.ru/d82¢c36d4
30 ApudpmeTnueckuil KOpeHb HaTypalbHON | bubnuoreka [IOK
CTENEeHU https://m.edsoo.ru/fe7fc4db
33 CaoiicTBa apu(MeTHIECKOT0 KOPHS | bubnmorexa [JOK
' HATYPaJIbHOMN CTETICHU https://m.eds00.ru/d0f0b260
CBoiicTBa apu(hMETHUECKOTO KOPHS bub6nuorexa [IOK
34 . 1
HaTypaJbHOHN CTENeHU https://m.eds00.ru/c3389865
15 CpoiicTBa apu(PMETHICCKOTO KOPHS | bubmuorexa [IOK
HATypaJlbHOMN CTETICHU https://m.edsoo.ru/444c4b9c
16 JeticTBus ¢ apuMeTHIECKUMHU KOPHIMHU | bubmuorexa [JOK
n—oii cTeneHu https://m.edso0.ru/54b815¢c5
37 JleiicTBusI ¢ apuMETUUECKUMU KOPHIMHU | bubnnorexa [IOK
n—oi cTeneHu https://m.edsoo.ru/83105a0e
3.8 JleficTBus ¢ apU(METUUCCKUMU KOPHIMHU 1 bubnunoreka LIOK



https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/ff4564ad

n—0i CTEeNeHu https://m.edsoo.ru/2ablc7bc
JleiicTBusl ¢ apuMETUUECKUMU KOPHIMHU bubnnorexa [IOK
3.9 . 1
N—Oii CTEeTIeH! https://m.edsoo.ru/eacb053c
310 JlevicTBus ¢ apuMEeTHUECKUMH KOPHIMU 1 bubnuorexa [IOK
' n—oii CTeneHn https://m.edsoo.ru/8a5ada51
311 Pemrenre nppalOHaIbHBIX YPABHEHUN U 1 bub6nuoreka [IOK
' HEPaBEHCTB https://m.eds00.ru/69106ae7
312 Pemenue nppanyoHaabHbIX YpaBHEHUN U | bubmuorexa [JOK
' HEPaBEHCTB https://m.edsoo.ru/9362fea9
313 Pemenne nppanvoHanbHBIX YpaBHEHUN U | bubnuoreka [IOK
' HEPaBEHCTB https://m.edso00.ru/78d9b391
Pemenne nppanvoHaNbHBIX YPaBHEHUN U bubnnorexa [IOK
3.14 1
HEPABCHCTB https://m.edsoo.ru/de7ca33e
315 PemreHne nppanvoOHaIbHBIX YPABHEHUN U | bubnuorexa [IOK
' HEPaBEHCTB https://m.edsoo.ru/87e5e52d
3.16 Cgoii i)} N-Oi CTENeHU 1 bubmmorexa HOK
. CTBa U rpauK KOpH n-
sott P P https://m.edsoo.ru/ebOccS5e3
. . bu6mmoreka [IOK
3.17 CBoiicTBa U rpa)uk KOpHs N-0i CTENEHU 1 hitps//m.eds0o.ru/529b9b5
KonTponbhas pabota no teme
"ApupmeTHuecKkuii KOpeHb N—OM CTETIEeHH. bubnuoreka [IOK
3.18 1
WppatmonansHble ypaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHCTBA"
Paznen 4. ®opmyiiel TpuroHoMeTpun. TpUTOHOMETPHYECKIE YPAaBHEHHS
41 CuHyC, KOCUHYC ¥ TAaHT'€HC YUCJIOBOIO | bubmmorexa [JOK
' apryMeHra https://m.edso0o.ru/5f605ed0
4.2 CuHyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOTO 1 bubmunorexa LIOK



https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/2ab1c7bc

aprymeHra

https://m.edsoo.ru/ec9f4d78

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC

bubmnoreka [HOK

43 YHCIIOBOTO apTyMEHTa https://m.edsoo.ru/b8f5d49a
44 ApKcuHYC, apKKOCHHYC M apKTaHI'€HC bubnuorexa [IOK
' YHCIIOBOTO aPTYMEHTA https://m.edsoo.ru/f1{9220
Tpuronomerpuyueckas OKpy>KHOCTb,
4.5 oﬁpeneneﬁnf TpHPOHOMeEqueCKHx Bubmmorexa HOK
. https://m.edsoo.ru/6df195a0
(YHKIMH YHUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
4.6 OEpCI[eJ'IeHI/I: TpI/IFOHOMeE}f})II/I‘IeCKI/IX bubnmorexa OK
. https://m.edsoo.ru/6b61c578
(GYHKIMH YHCIOBOTO apryMeHTa
4.7 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI bubmmorexa LIOK
https://m.edsoo.ru/6ed2b3ba
4.8 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI Bubmiorexa LIOK
https://m.edsoo.ru/fcdd2a2e
4.9 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI Bubmmorexa HOK
https://m.edsoo.ru/b8a0ff2f
4.10 OcCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI bubmorexa LIOK
https://m.edsoo.ru/12d1413c
[IpeobpazoBaHre TPUTOHOMETPUUECKHUX bubmuorexa [JOK
4.11 .
BBIPOKCHUH https://m.edsoo.ru/e248c5fc
412 [Ipeo6pa3oBanre TPUTOHOMETPUUECKUX bubnuoreka [IOK
BBIpaKCHU I https://m.edsoo.ru/09basSb3d
413 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX bubnnorexa [IOK
BBIpAKEHU I https://m.edsoo.ru/1f4655da
414 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubnuorexa [IOK

BBIpaKCHUN

https://m.edsoo.ru/76¢ce9958



https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/ec9f4d78

[IpeoOpazoBaHre TPUTOHOMETPUIECKUX

bu6mmoreka [IOK

415 BBIpaKCHUI https://m.edsoo.ru/8fa598b5
4.16 PemreHne TpuroHOMETpUYECKUX YPaBHEHUN Bubmiorexa LIOK
https://m.edsoo.ru/6baefel9
4.17 PewreHne TpUroHOMETPUYECKUX YPaBHEHUU Bubmmorexa HOK
https://m.edsoo.ru/alf8d141
4.18 Pemienne TpuroHoMeTpruUEeCKuX ypaBHEHUN Bubmuorexa LIOK
https://m.edsoo.ru/65a0f2d0
4.19 Pemienue TpuroHOMeTpUYECKUX YpaBHEHUH bubnuorexa LIOK
https://m.edso0.ru/0d8a770d
4.20 Pemrenne TpuroHoMeTprUYECKUX YpaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/cec28774
4.21 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN Bubmiorexa LIOK
https://m.edsoo.ru/e6eec650
O606muienue no remam "OCHOBHBIE
4.22 TpHFOIIJ{IOMeTqueCKHe dbopmybL. Bubmmorexa HOK
https://m.edsoo.ru/ae44acdc
Tpuronomerpuyeckue ypaBHEHUS"
Paznen 5. TlocienoBaTenbHOCTH U IIPOTPECCUN
Kontpoinbnas padota o teme "dopmyiibt
51 TPUTOHOMETPHUHU. TPUTOHOMETPUUECKUE bubmuorexa [JOK
' ypaBHeHUs"/Bcepoccutickast mpoBepodHast https://m.edsoo.ru/b46a8228
paborta
59 Hroroas koHTpoabHas pabora / bubmuorexa [JOK
' Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/188bbfbc
O0006111eH1E, CUCTEMATH3AllHs 3HAHUH 3a BuGmiorexa LIOK
53 Kypc aire0psl ¥ HayaJl MaTeMaTUYeCKOro

agaimiza 10 xiacca

https://m.edsoo.ru/33e6629¢



https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/8fa598b5

ApudmeTrnueckas U reoMeTpuyecKas

54 nporpeccuu. EMII:Ucnonb3zoBanue | bubmorexa [JOK
MIPOTPECCUU JJIS PEIICHUS PEaIbHBIX 3a71a4 https://m.edso0.ru/d36669{8
MIPUKIIATHOTO XapaKTepa
BeckoHeuHO yOBIBaromas reoMmeTpuaeckas

5.5 MPOTPECCHs. }éYMMa g;CKOHe'-IHsp 1 bubmmorexa LIOK

. . https://m.edsoo.ru/1cbf72b1
yOBIBAIOIIEH T€OMETPHUICCKON TTPOTPECCUU
Paznen 6. IloBTopenue, 000011eHNE, CUCTEMAaTHU3aIlUs 3HAHUMA

6.1 HppanuoHaibHble ypaBHEHUS 1 Bubmmorexa HOK

https://m.edsoo.ru/538fc437

6.2 HppannoHaiibHbie HEPABEHCTBA 1 Bubmmorexa LIOK

https://m.edsoo.ru/c2627eca
bu6mmoreka [IOK

63 TpHrOHOMETpIECKie Yk : https://m.eds00.ru/49f1b827

6.4 Tpuronomerpuyeckue ypaBHEHUS 1 bubmorexa LIOK

https://m.edsoo.ru/c2627eca
O06o0061IeHne, cucTeMaTu3alys 3HaHu| 3a
6.5 Kypc :JIIFer;I Y Havaj MaTL;MaTI/I‘-IeCKOFO 1 bubmmorexa LIOK
https://m.eds00.1ru/49f1b827
aHasimza 10 kmacca
OBIIEE KOJIMYECTBO YACOB I1O0 70 5 0
I[MPOT'PAMME
11 KJIACC
Ne KoanuectBo yacos JJIeKTPOHHbIE N (poBbIE
Tema ypoka
n/n Bcero | Kourpoabubie | Ipakrudeckue o0pa3soBaTeJbHbIE PECYPCHI
padoThI padoTsbI



https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/d36669f8

Pazgen 1.Crenens ¢ panmoHaibHBIM MTOKa3aTesneMm. [Tok

azarenbHas pynkuus. [TokazaTenbpHbIe

YpPaBHEHUS U HEPABEHCTBA

1.1 CreneHp ¢ paloHAIbHBIM TIOKa3aTeIeM 1 https://m.edso0.ru/3SOCUH3WO
1.2 CBoiicTBa creneHu 1 https://m.eds00.ru/S5J1ROGOM
I o
1.3 PCOOPA30BAHIE BLIPAKCHHH, COACPAALIIX 1 https://m.edsoo.ru/R3VSPAH19
palMOHANIBHBIC CTETICHH
1.4 Ilpeobpasonarie BHIpWKCHHIL, CONCPAALLIX 1 https://m.edsoo.ru/IOP1F2ZAS
panMoHANIBHBIC CTETICHH
15 HpeobpasoBaie BEIAXKCHIII, CONCPIANIX 1 https://m.eds00.r/D9Y GIGWX7
palroHaIbHBIE CTCIICHH
1.6 CraproBasi TUarHocTUKa 1 1 https://m.edsoo.ru/YX6Y735P2
1.7 [TokazarenbHble ypaBHEHUS! 1 HEPABEHCTBA 1 https://m.edsoo.ru/TSLSZRHAJ
1.8 [Toka3zatenbHbIC ypaBHEHHS U HEPAaBEHCTBA 1 https://m.edsoo.ru/M3KPYXTO09
1.9 [TokazaTenpHBIC ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/USNVGQXIL
1.10 [Toka3zaTenbHbIC ypaBHEHHs U HEPAaBEHCTBA 1 https://m.edsoo.ru/43EARX0D3
I .
1.11 oKasaTeIIbHas PYHKINS, €€ CBOACTB I 1 https://m.edsoo.ru/TEO869HTH
rpaduk
Konrponsnas padora no reme "CreneHs ¢
I
L12 palMoHAIBHBIM MoKa3arteneM. [lokazaTenbpHas 1 1 hitps:/m.eds0o.ru/SBWZVEWOF
¢bynkys. [TokazaTenbHbIe YpaBHEHHUS U
HepaBeHcTBA"
Paznen 2. Jlorapupmudeckas Gpyunkims. Jlorapudmudeckue ypaBHeHHs 1 HEPaBEHCTBA
2.1 Jlorapudm uucna 1 https://m.edsoo.ru/S2PYSSME7
2.2 JlecsaTHYHBIC U HATypaJIbHBIE JIOTAPHPMBI 1 https://m.edsoo.ru/AJS1DTX9E
I o
2.3 PCOOPA3OBAHNC BIPAXCHHH, CORCpalLIX 1 https://m.edsoo.ru/TAWFA1Q5Q

Jorapupmbl



https://m.edsoo.ru/IAWFA1Q5Q
https://m.edsoo.ru/AJ51DTX9E
https://m.edsoo.ru/S2PYSSME7
https://m.edsoo.ru/5BWZVFW9F
https://m.edsoo.ru/TEO869HTH
https://m.edsoo.ru/43EARX0D3
https://m.edsoo.ru/U5NVGQXIL
https://m.edsoo.ru/M3KPYXT09
https://m.edsoo.ru/TSL5ZRHAJ
https://m.edsoo.ru/YX6Y735P2
https://m.edsoo.ru/D9YG96WX7
https://m.edsoo.ru/1OP1F2ZAS
https://m.edsoo.ru/R3V5PAH19
https://m.edsoo.ru/S5J1R9GQM
https://m.edsoo.ru/3SOCUH3W0

[IpeobOpaszoBanue BBIpaXEHUH, COIEPKAIINX

24 1 https://m.edsoo.ru/GBGH44TGC
sorapudmbl
)5 [TpeoOpa3oBaHue BIpAKCHUH, COJCPIKAIINX ! hitps://m.cdsoo.r/MSOSRFDMS
Jorapu@msl
[Mpeob i
2.6 PCODPASOBAHHE BLIpAKCHII, COACPAATiX 1 https://m.eds00.ru/6CDNOWZBQ
Jorapupmbl
2.7 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA 1 https://m.edsoo.ru/HWUB2LHFU
2.8 Jlorapugmuueckue ypaBHEeHHs 1 HEPAaBEHCTBA 1 https://m.edsoo.ru/2UAGJZCS5B
2.9 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA 1 https://m.edsoo.ru/VOR1JPIKW
2.10 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA 1 https://m.edso00.ru/OYNMCKIRD
o1 | lorapupmiriccias Qymkins, € coficTEa I 1 https://m.edsoo.r/JOOHWINGL
rpaduk
21y | Jlorapupmirieckas ymki, e€ crofictaa i 1 hitps://m.edsoo.r/N7K 1UXIZQ
rpaduk
Paznen 3. Tpuronomerpuueckue GyHKIUHN U UX TpapuKu. TpUroHOMETpUYECKHE HEpaBEHCTBA
31 TpuronomeTrpuueckue QyHKIIUN, UX CBOMCTBA | https-//m.eds0o.rw/LOZVIYRDG
U rpaduxu
39 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA | hitps://m.edsoo.rs/UUWKBSLGF
u rpaduku
33 Tpuronomerpieckue yniumt, ix ceoficrsa 1 https://m.edsoo.ru/95VB5ABJO
u rpaduku
TpuronomeTpuueckre GyHKIMH, HX CBOMCTBA
34 u rpaduku. EMII: pemenue keiica «3agadka 1 https://m.edsoo.ru/SP4IPSHQM
UHKCHEPay.
3.5 [Tpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.eds0o0.ru/SLSQ4AYYN
3.6 [IpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/1J19ZJZRQ



https://m.edsoo.ru/IJ19ZJZRQ
https://m.edsoo.ru/SLSQ4AYYN
https://m.edsoo.ru/SP4IPSHQM
https://m.edsoo.ru/95VB5ABJ0
https://m.edsoo.ru/UUWKB8L6F
https://m.edsoo.ru/LQZV9YRDG
https://m.edsoo.ru/N7K1UXIZQ
https://m.edsoo.ru/JOOHWINGL
https://m.edsoo.ru/0YNMCK9RD
https://m.edsoo.ru/VQR1JP1KW
https://m.edsoo.ru/2UAGJZC5B
https://m.edsoo.ru/HWUB2LHFU
https://m.edsoo.ru/6CDN0WZBQ
https://m.edsoo.ru/M8Q8RFDMS
https://m.edsoo.ru/GBGH44TGC

3.7 [Tpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1 https://m.eds00.r/QY8YSBTCF
3.8 [IpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/LL8LZOCDP
KonrtpomnbHas padora mo reme
"Jlorapudmuueckas GyHKIIHSL.
3.9 Jlorapu(MIeckite ypasHeHHs 1 1 https://m.edsoo.r/X8GZYMSHR
HepaBeHCTBA. TpuUroHomeTpudeckue QyHKIUU
u ux rpaduku. TpuroHomerpudeckue
HepaBeHCTBA"
Paznen 4. IlpousBoanas. [Ipumenenre npou3BOIHOM
4.1 HenpepriBHble GhyHKITUN 1 https://m.edsoo.ru/7ULWADO06B
4.2 MeTto MHTEpBaJIOB ISl PEIIEHUs] HEPABEHCTB 1 https://m.edsoo.ru/RMLA4LS6CD
4.3 MeTo MHTEpPBAJIOB ISl PEIICHUSI HEPABCHCTB 1 https://m.edsoo.ru/UV2R8QHUH
4.4 [TpousBoaHas GyHKIMH 1 https://m.edsoo.rt/ WW1RR5VGS
4.5 [TpousBoaHas GyHKIMH 1 https://m.eds00.ru/TXVIGQIO2
4.6 F'eometp quSKHﬁ  usmeckuii cmbic 1 https://m.edsoo.ru/JZHKV18M1
MIPOU3BOTHON
T o -
4.7 eOMeTqueSKHH  (usieciuii cMbic 1 https://m.eds00.ru/3CPCCY4M6
MIPOU3BOIHOM
4.8 [Tpon3BoIHBIC AIEMEHTAPHBIX (PYHKIINN 1 https://m.edsoo.ru/JW5SAJQU3
4.9 [TpousBoaHBIC AIeMEHTAPHBIX (PyHKINH 1 https://m.eds00.1u/4G1IOYGVZ
I1
4.10 POHSBOAHAA CyMiVI Pl TPOHSBEACHILL, 1 https://m.edso0.ru/E952RO0OJH
9acTHOTO (DyHKIMH
IT
4.11 POMSBOAHA CyMiVIH’ HPOMSBEACHHH, 1 https://m.edsoo.rt/VVIMX6YMG
94acTHOTO (DyHKIIHIA
IT
4.12 POMIBOIHA CyMMBL, HPOHSBEACHILL, | https://m.edsoo.rw/4BJSFE9Z4

YaCTHOTO (YHKIIHI



https://m.edsoo.ru/4BJ5FF9Z4
https://m.edsoo.ru/VV7MX6YMG
https://m.edsoo.ru/E952ROOJH
https://m.edsoo.ru/4G1IOYGVZ
https://m.edsoo.ru/JW5SAJQU3
https://m.edsoo.ru/3CPCCY4M6
https://m.edsoo.ru/JZHKV18M1
https://m.edsoo.ru/TXVIGQIO2
https://m.edsoo.ru/WW1RR5VG8
https://m.edsoo.ru/UV2R8QHUH
https://m.edsoo.ru/RML4LS6CD
https://m.edsoo.ru/7ULWAD06B
https://m.edsoo.ru/X8GZYM5HR
https://m.edsoo.ru/LL8LZ0CDP
https://m.edsoo.ru/QY8YSBTCF

[IpumeneHnne nporu3BOJHON K UCCIIEA0BAHUIO

4.13 N https://m.edsoo.ru/SW35GSVPK
(GYHKITMH Ha MOHOTOHHOCTh M 9KCTPEMYMBI

4.14 HpHMer HHE [IPOU3BONIHOH K HCCIIE/IOBAHHEO https://m.edsoo.ru/SWLI1USN6
GyHKIHH Ha MOHOTOHHOCTh M OKCTPEMYMBI

4.15 HpHMeHUe HHE POM3BOHON K HCCIIE/IOBAHHIO https://m.edsoo.ru/NE66XE267
(GYHKIHUNA HA MOHOTOHHOCTh M OKCTPEMYMBI
I N

4.16 pHMeHVe HHC [POMIBOMHON K HCCACHOBANMIIO https://m.edsoo.ru/SD0D4AJ44
(GYHKIMHA HA MOHOTOHHOCTh M OKCTPEMYMBI

417 Haxoxnenne HanOOJIbIIEro U HAaUMEHBIIIENO hitps.//m.eds0o.ru/7272CUKCS
3HaYCHUS (PYHKIIMHM Ha OTPE3Ke

418 HaxosxaeHre HauOobIero ¥ HAUMEHbIIETo https://m.edsoo.ru/N1RZQXS50
3HaYeHUS (PYHKIIMH Ha OTPE3Ke

419 HaxosieHre HauOoJIbIIEro U HAUMEHbBIIIETO https://m.edsoo.ru/MAFI1GQ68
3Ha4YeHUs PYHKIUU HA OTPE3KE

420 Haxoxnenre HanOoJIBIIEr0 U HAUMEHBIIIETO hitps-//m.cdsoo.r/AKTKOA3GX
3Ha4YeHUs PYHKIUHU Ha OTPE3Ke

401 Haxoxxnenne HanOoJIBIIEr0 U HAUMEHBIIIETO hitps://m.cds0o.r/FOOUMSMOW
3HA4YCHUS (PYHKIIUU HA OTPE3KE

427 Haxoxnenne HanOOJIbIIEro U HaUMEHBIIIENO hitps.//m.edsoo.rw/B1UMI88OF
3HaYeHUS (PYHKIIMHM Ha OTPE3Ke
[IpuMeHeHne MPOU3BOIHOM JIIsl HAXOXKICHUS
HAMJTYYIIIEero PEIICHUS B IPUKITATHBIX

4.23 3a/auax, JiyIsl OMpeeICHUS CKOPOCTH https://m.edsoo.ru/76RUOWSEL4
mporiecca, 3aIaHHOr0 GOPMYJION HITH
rpadgukom. EMII: 3apaua puszuka

404 KonrponbHas pabora no teme "[IpousBoaHasi. https://m.edsoo.ru/I1 TOP2ZW6

[Ipumenenue npou3BogHON"



https://m.edsoo.ru/I1T0P2ZW6
https://m.edsoo.ru/76RUOW8L4
https://m.edsoo.ru/B1UM188OF
https://m.edsoo.ru/FOQUM5MOW
https://m.edsoo.ru/AKTKOA3GX
https://m.edsoo.ru/MAFI1GQ68
https://m.edsoo.ru/N1RZQXS5O
https://m.edsoo.ru/7272CUKCS
https://m.edsoo.ru/SD0D4AJ44
https://m.edsoo.ru/NE66XE267
https://m.edsoo.ru/8WL91USN6
https://m.edsoo.ru/SW35GSVPK

Paznen 5. UaTerpan u ero npuMeHeHUs

5.1 [TepBooOpasnas. Tabauia nepBooOpa3HbIX 1 https://m.edsoo.ru/IMD2K21JP

52 ITepBooOpasnas. Tabmuma nepBooOpa3HBIX 1 https://m.edsoo.rt/EKWEW6ZVN
T N N

53 HTCTpA, FCOMETPHHCCKHH H pHMCCKHi 1 https://m.edsoo.ru/GXN2ALIAF
CMBICJI HHTETpajia
1 o o

54 HTCTPA, FCOMETPHHCCKHH H (pusmiecihi 1 https://m.eds00.ru/1D9F617XS
CMBICJI HHTETpaja
1 o o

5.5 HTCTPA, FCOMETPHHCCKHH H (pHsIicCKHi 1 https://m.edsoo.ru/R41DMTCOB
CMBICJI HHTErpaia

5.6 Beraicrerie HEITerpana o Gopye 1 https://m.edsoo.ru/ WOFLPOBI9R
Herorona—JleiOauma

5.7 BBrHCIeHHe HRTETpata 110 (opMyIie 1 https://m.edso0.r1/SWSSCCYVO
Herorona—JleiiOuuma
B

5.8 brauCIeHIe HiITerpana o dopuye 1 https://m.edsoo.ru/YZN8QLCS5
Herorona—JleiiOuuia
B

59 prancienme Hinerpana o opmyze 1 https://m.edsoo.ru/PEINSCBKG
Herorona—Jleitbnuiia

Pa3znen 6. Cucremsl ypaBHEeHUI

6.1 CucTeMbl TMHEHHBIX YpaBHEHHHA 1 https://m.edsoo.ru/2BXZCOHMO

6.2 CucteMbl TUHEHHBIX YpaBHEHUH 1 https://m.edsoo.rt/VMRPNPCKE
P

6.3 CLICHHE HpHKiI UHBIX Saat CVHOMOIHBIO 1 https://m.edsoo.ru/SLBVSWHAH
CHCTEMBI JINHEHHBIX YpaBHCHUMN
P

6.4 CHICHHE TIPHICTATHBIY SAIAT © TIOMOTHRIO 1 https:/m.edsoo.r/YBRDA3AEN
CHCTEMBI JINHEHHBIX YpaBHCHUIN
CucTeMBI U COBOKYITHOCTH TIEJIBIX,

6.5 1 https://m.edsoo.r/HKFHNLZWS5

paloHaIbHbBIX, HPPALUOHAIBHBIX,
MOKAa3aTeNIbHbIX, JOrapuOMUIECKUX



https://m.edsoo.ru/HKFHNLZW5
https://m.edsoo.ru/YBRDA3AEN
https://m.edsoo.ru/5LBV5WHAH
https://m.edsoo.ru/VMRPNPCKE
https://m.edsoo.ru/2BXZC0HMO
https://m.edsoo.ru/PEIN5CBKG
https://m.edsoo.ru/YZN8QLCS5
https://m.edsoo.ru/8W8SCCYVO
https://m.edsoo.ru/WOFLPOB9R
https://m.edsoo.ru/R41DMTCOB
https://m.edsoo.ru/1D9F617XS
https://m.edsoo.ru/GXN2ALIAF
https://m.edsoo.ru/EKWEW6ZVN
https://m.edsoo.ru/IMD2K2IJP

YpaBHEHUH U HEPABEHCTB

6.6

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUM U HEPABEHCTB

https://m.edsoo.ru/YLE9C41W2

6.7

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKA3aTebHBIX, JOrapu(PMUUECKUX
YpPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/WOM6V 504U

6.8

Cuctembl U COBOKYITHOCTH LIEJIBIX,
paLMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKA3aTeNbHBIX, JOTapu(PMUUECKUX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/GSDPSMHWW

6.9

Hcnonb3oBanue rpadukoB GyHKUMN A7
pelLlIeHns] ypaBHEHUN U CUCTEM

https://m.edsoo.ru/6JINYNDX7V

6.10

Hcnons3oBanue rpadhukoB GyHKIUN ATs
pellieHrs ypaBHEHUH U CUCTEM

https://m.edsoo.ru/YFM784B20

6.11

[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3aJja4 ¥ 3a]1a4 U3 Pa3IMuHbIX 00JacTell HayKu
Y peajbHOU KU3HU

https://m.edsoo.ru/SRGQ8CI8OM

6.12

KonTponbnas pabota no teme "UnTerpan u
ero npuMeHeHusi. CucTeMbl ypaBHEHU"

https://m.edsoo.ru/ULRCWS8K3K

Paspen 7. HatypanbHble U Lieible yncia

7.1

HarypanbHble u 1enble yucna B 3aa4ax u3
pealbHOU KU3HU

1

https://m.edsoo.ru/FXISL 411G

7.2

HatypanbHble 1 1iesble uncia B 3aa4ax us3
peabHOM JKU3HU

https://m.edsoo.ru/VEYAT62FH



https://m.edsoo.ru/V8YAT62FH
https://m.edsoo.ru/FXI8L41IG
https://m.edsoo.ru/ULRCW8K3K
https://m.edsoo.ru/8RGQ8C80M
https://m.edsoo.ru/YFM784B20
https://m.edsoo.ru/6JNYNDX7V
https://m.edsoo.ru/GSDPSMHWW
https://m.edsoo.ru/W9M6V504U
https://m.edsoo.ru/YLE9C41W2

HaTypaJ'IBHBIe " IEJIbIC YHKClla B 3aa4ax U3

7.3 . 1 https://m.edsoo.ru/VEYAT62FH
peaTbHOM JKU3HH
H

7.4 aTypanf FIPIC I LCIIBIC HHCIA B 3a/atax 13 1 https://m.edsoo.ru/VUIEOO3ZE
peanbHOM JKU3HU

7.5 [Ipu3HaKy AETMMOCTH LETBIX YUCET 1 https://m.eds00.ru/9D0SUTKS0

7.6 [Tpu3Haku AETUMOCTH TENBIX YUCEIT 1 https://m.eds00.ru/9DOSUTK S50

7.7 [Ipu3HaKy AETUMOCTH LETBIX YUCE 1 https://m.edsoo.ru/TMXKTQFOM

7.8 [Tpu3Haky AETUMOCTH TENBIX YUCEIT 1 https://m.edsoo.ru/1JPOLI3ZD

Paznen 8. IloBTopenue, 00001mIeHNEe crCTeMaTU3aIus 3SHAHUI

21 HOBTOE)GHI/IG, 000011IeHNEe, CHCTEMATH3AIIHS 1 hitps://m.cdsoo.r/VCATMOM20
3HaHUHU. Y paBHEHUS
11

8.2 OBTOVp CHHE, 0000UICHHE, CHCTEMATH3AMNA 1 https://m.edsoo.ru/YSBSWMEC3
3HaHUU. Y paBHEHUS

8.3 HosTopenne, 0bobiieHke, CHCTEMATHIALHA 1 https:/m.edsoo.ru/Y9A4RM3BK
3HaHWH. YpaBHEHMUSI

8.4 HosTopenne, 0bobluieHke, CHCTEMATHIALHA 1 https:/m.eds00.ru/L88XDG22C
3HAHUU. Y paBHEHUS

8.5 HOBTOP enne, 060bmerHe, CHCTeMaTH3AIA 1 https://m.edsoo.ru/1ZYOYJL7E
3HaHUM. Y paBHEHUS

8.6 HOBTOP CHHe, 0000IEHNE, CHCTEMATH3AIIMS 1 https://m.edsoo.ru/A20UYR3BH
3HaHUHU. Y paBHEHUS

8.7 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AIIN 1 hitps://m.cdsoo.rW/ OWF7KCSIU
3HaHuil. HepaBeHcTBa

8.8 HosTopenne, 0boblieHke, CHCTEMATHIALHA | https:/m.edsoo.ru/LD1ZHGSWE
3Hanui. HepaBeHcTBa

8.9 TosToperne, 0bodmenme, cucremarnsanis 1 https://m.eds00.ru/OC78SW60K

3HaHui. HepaBeHnctBa



https://m.edsoo.ru/OC78SW6OK
https://m.edsoo.ru/LD1ZHGSWE
https://m.edsoo.ru/QWF7KCSIU
https://m.edsoo.ru/A20UYR3BH
https://m.edsoo.ru/1ZYOYJL7E
https://m.edsoo.ru/L88XDG22C
https://m.edsoo.ru/Y9A4RM3BK
https://m.edsoo.ru/Y5BSWMEC3
https://m.edsoo.ru/VC4TMOM20
https://m.edsoo.ru/1JP0LI3ZD
https://m.edsoo.ru/TMXKTQFQM
https://m.edsoo.ru/9D05UTK50
https://m.edsoo.ru/9D05UTK50
https://m.edsoo.ru/VU1E0O3ZE
https://m.edsoo.ru/V8YAT62FH

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS

8.10 N https://m.edsoo.ru/X8AR14AUP
3HaHuii. HepaBeHnctBa

8.11 HOBTOP enme, 06obmerne, CHUCTeMaTmaHM https://m.eds0o0.ru/D6Z5D67XQ
3HaHui. CHCTEMbI ypaBHEHUIA

8.12 HOBTOP erme, obobmenne, CHUCTeMaTmaHHH https://m.edso0o0.ru/S6P9OSBDO
3HaHui. CHCTEMbI YpaBHEHUIA
IT

8.13 OBTOvpeHHe’ 0bobmenue, CHVCTeMaTmaHHH https://m.edsoo.ru/S6P9OSBDO
3HaHui. CHCTEMbI ypaBHEHUIA

g.14 | lloBTOpeHHE, 0b0DUICHNE, CHCTEMATH3ALHA https://m.eds00.r/678RGWN7D
3HaHui. OyHKIIMU

g.15 | |losropemue, obobuieHne, CHCTEMATH3ALNA https:/m.eds00.ru/O2WTFDIXN
3HaHui. yHKIUH

8.16 HOBTOP ene, 060bmerHe, CHCTeMaTH3aIA https://m.edsoo.ru/XDBSV0654
3HaHui. OyHKIHUH

8.17 Wtorosas koHTpoJbHas paboTa https://m.edsoo.ru/XDBSVO654

8.18 HToroBasi KOHTpOJIbHAs paboTa https://m.edsoo.rt/LMTCHG7QX
O06o001IeHre, cucTeMaTu3als 3HaHUH 3a Kype

8.19 anreOpbl 1 Hadal MaTeMaTHIEeCKOTO aHAJIN3a https://m.edsoo.ru/CKSK7PI30
10-11 knaccoB
O06001eHne, cucreMaTu3alus 3HaHUH 3a Kype

8.20 anreOpbl 1 Haval MaTeMaTHYEeCKOT0 aHaAJIN3a https://m.edsoo.ru/7GHSLC527
10-11 knaccoB
O060061eHune, cucreMaTu3alus 3HaHUH 3a Kype

8.21 anreOphl ¥ HAYaJl MATEMAaTUYECKOTO aHaIn3a
10-11 knaccoB

297 O0o0061eHne, cucTeMaTH3alus 3HaHUH 3a Kype

anre6pL1 1 Ha4daJl MaTCMaTHYCCKOI'O aHaJIn3a



https://m.edsoo.ru/7GHSLC527
https://m.edsoo.ru/CKSK7PI3O
https://m.edsoo.ru/LMTCHG7QX
https://m.edsoo.ru/XDBSVO654
https://m.edsoo.ru/XDBSVO654
https://m.edsoo.ru/O2WTFD9XN
https://m.edsoo.ru/678RGWN7D
https://m.edsoo.ru/S6P9OSBDO
https://m.edsoo.ru/S6P9OSBDO
https://m.edsoo.ru/D6Z5D67XQ
https://m.edsoo.ru/X8AR14AUP

10-11 knaccos
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HpOBepﬂeMble TpeﬁoBaHl/lﬂ K pe3yjabTaTaM 0CBOCHHUSA OCHOBHOI1 06pa30BaTeJ’le0ﬁ MnporpaMmal

10 KJIACC

Koz IIpoBepsiembie IpeaMeTHBIEC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBEPSAEMOro .
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 001ero 00pazoBaHus
pe3yJbTara
1 Yucna u BBIYUCIICHUS
. OnepupoBaTb  NOHATHAMM:  PALMOHAIBHOE W JCHCTBUTEIBHOE  YHCIIO,
. OOBIKHOBEHHAS U JIECATHYHAS IPOOb, POLIEHTHI
- BeimonHsATe apudpmMeTnyeckre onepannuu ¢ paluoHaIbHBIMHA U I€HCTBUTEIbHBIMU
' YHUCIIAMU
13 BbimonsaTe npuONMKEHHBIE BBIYMCICHHS, WCIOJIb3Ysl IpaBUiIa OKPYIJIEHUS,
' JIeN1aTh IPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCICHUN
OnepupoBaTh HOHATHSMH: CTEIIEHb C LIEJBIM IOKa3aTeleM, CTaHAapTHas Gopma
14 3allACU JIEMCTBUTEIIBHOTO YHUCJIA, KOPEHb HATypaJbHOM CTENEHU; HCIOJIb30BATH
. noaxoadurytro  (opMy  3amucH  JCHCTBUTENBHBIX  YHCEN IS peIleHUs
MIPAKTUYECKUX 3a7a4u U MPECTABIICHUS JAHHbBIX
OnepupoBaTh MOHATUSMHU: CUHYC, KOCMHYC W TAHI€HC IPOU3BOJBHOIO YIJIA;
1.5 UCII0JIb30BaTh 3aIlnCh IIPOU3BOJIBHOTO yria qyepes oOpaTHbIe
TPUTOHOMETPpHUYECKHE (DYHKIHH
2 YpaBHEHHUs 1 HEPABEHCTBA
OnepupoBaTh TMOHATUSAMHU: TOXJAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOe,
2.1 paloHalIbHOE, UPPALMOHAIILHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHUE
59 BommonHaTe npeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUN U peliarh
' TPUTOHOMETPUUECKHUE YPABHEHUS
BeimonuaTe npeoOpazoBaHMs LENbIX, PANUOHAIBHBIX M  HpPpalMOHAIBHBIX
23 BBIPOXEHU W  pelaTh OCHOBHBIE THUIBl  LEJbIX, pPALUOHAIBHBIX H
VPPALMOHAIIbHBIX YPAaBHEHUN U HEPABEHCTB
)4 [IpuMeHATh ypaBHEHHsS M HEPABEHCTBA Ul PEIICHHs MaTeMaTHYECKHMX 3anad U
. 3aj1a4y U3 pa3IMyHBIX 00JacTell HAyKU U peabHOM KU3HU
MonenupoBaTh peanbHble CUTyallMH Ha SI3bIKE alreOpbl, COCTABIATh BhIPAXKEHMUS,
2.5 YPaBHEHHs, HEPABEHCTBA [0 YCJIOBHUIO 3a/1a4H, UCCIIEI0BaTh IOCTPOSHHBIE MOJIEIH

C UCIIOJIb30BaHUEM alIapara aareopsl




3 OyHKIMY U Tpaduru
OnepupoBaTh MOHATHSAMH: (QYHKIHS, CIMOCOOBI 3amgaHus (GyHKIUH, 00JacTh
3.1 OIpeNeIeHUus] U MHOXKECTBO 3HAueHUH (yHKIMHU, rpaduk (QYHKLUUH, B3aUMHO
oOpaTHble QYHKIIIH
35 OmnepupoBaTh HNOHATHAMH: YETHOCTh M HEYETHOCTh (QYHKIMH, HYIH (YHKIUH,
. MPOMEXYTKH 3HAKOIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIMNA A1 peIeHus] ypaBHEHUH
34 Crpoutb M uyMTaTh TpadUKu JTHUHEWHOW (QYHKUMH, KBaJpaTHUYHOW (QYHKIUH,
' CTENICHHOW (DYHKIIUH C LIEJIBIM IOKa3aTeIeM
Hcnonp3oBath rpadukn GYHKIUHA U HCCIIETOBAHUS TPOLIECCOB M 3aBHCUMOCTEH
3.5 OpU pelIeHUuH 3aJad M3 JPYTUX Y4YeOHBIX MNPEeIMETOB M pPEaJbHOM JKU3HH,
BBIpa)XaTh (OPMYJIaMHU 3aBUCHMOCTH MEXKIY BEIIMIHHAMHI
4 Havana maTreMaTn4ecKoro aHaansa
41 OnepupoBaTh  TOHATUSMH:  TIOCIEIOBATEIBHOCTh,  apudMeTHdeckas u
. reoMeTpHYecKasi IPOrpPecCHu
42 OnepupoBaTb  MOHATUSAMHU:  OECKOHEYHO  yObIBaromasi  TeoMeTpHuYecKas
' nporpeccus, CcyMMa O€CKOHEUHO YOBIBAIOIIEH T€OMETPHUIECKON IPOrpecCuu
4.3 3aaBaTh MOCIEOBATEIHHOCTH PA3TUIHBIMK CIIOCOOAMH
4 Hcronp30BaTh CBOMCTBA IMOCIEIOBATEIBHOCTEH M TIPOTPECCHil U peIeHHS
. peanbHBIX 3a7a4u MPUKIIaTHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHI: MHOKECTBO, ONIEPAIIUH HAJ MHOKECTBAMHU
5o Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN armapaTr Uisi ONMHCAHUS peabHBIX
' IPOLIECCOB U SIBJIICHHM, IPH PEIICHUH 33124 U3 IPYTUX y4eOHBIX IPEAMETOB
53 OnepupoBaTh MOHATUSAMU: ONpEIeTICHUE, TeOpeMa, CIEICTBHE, 10Ka3aTeILCTBO
11 KJIACC
Kon N o
IIpoBepsieMble peMETHBIEC PE3YIIbTAThl OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
HIpOBEPAEMOTO MPOrPaMMBI CPEAHETO 001Iero oopa3oBaHus
pe3yibTara
1 Yucna u BBIYMCICHUS

1.1

OnepupoBaTh NOHATHUSMU: HATYPAJIbHOE, IIEJ0€ YHCJIO; HCHOJIb30BaTh MPH3HAKU




Kon

[IpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM 00pa3oBaTelbHON

IIPOBEPSEMOTO
MPOrPaMMBI CPEHETO 001Iero oopa3oBaHMs
pe3yJbrara
JEJIMMOCTH LIEJBIX YUCEJI, PA3JIOKEHUE YHCIIA HAa IPOCTBIE MHOXKUTENN AJIS PELICHUS
3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTEIIEHD C PAllMOHAIbHBIM [10KA3aTEIEM
13 OnepupoBarh MOHATUSMU: JorapudM 4YHCla, JAECATHUHbIE M HaTypajbHbIE
] J0rapuQmbl
2 YpaBHEHMsI U HEPABEHCTBA
[IpuMeHATh CBOWMCTBA CTENMEHU Il TPeoOpa3oBaHUS BBIPAKEHUN, ONEPHPOBATH
2.1 MOHATHSIMM: IIOKA3aTENIbHOE YpaBHEHHWE M HEPABEHCTBO; PEILATh OCHOBHBIE THUIIBI
IIOKAa3aTeJIbHbIX YPABHEHHUI ¥ HEPABEHCTB
BrimonHATe nmpeoOpa3oBaHusl BBIPAXKEHUH, COJEpPKAIIUX JIOrapu(MBbl; ONEpUPOBATH
2.2 MOHATUAMHU: JTIOTapU(PMUUECKOE ypaBHEHHUE U HEPABEHCTBO; PEIllaTh OCHOBHBIE THIIbI
JOrapru(pMHUECKUX YPAaBHEHUI 1 HEPABEHCTB
2.3 HaxoauTs perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATHSIMH: _ cucTema J'II/IHveI‘/JIHLIX YpaBHEHU U €€ peIICHUE;
HCII0JIb30BAaTh CUCTEMY JIMHEHHBIX YPAaBHEHUN JJIsl pELIEHUS IPAKTUYECKUX 3a/1a4
75 Haxozu/m,v peleHuss NPOCTEUIINX CUCTEM M COBOKYNHOCTEH palMOHAJIbHBIX
yYpaBHEHUI U HEPABEHCTB
MopenupoBaTh peajibHble CUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH BBIPAKECHMS,
2.6 YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI 110 YCJIOBHIO 3aJauH, UCCIE0BAaTh IOCTPOECHHBIE
MOJIeJIU C MCIOJIh30BAHUEM allapara aareopsl
3 DyHKIIMU U Tpaduku
OnepupoBaTh MOHATHAMHU: TepHOAWYECKas (YHKIUS, MPOMEXYTKH MOHOTOHHOCTH
31 (GyHKIMH, TOYKU SKcTpemMyMa (GYHKIMM, HauOojblllee W HaWMEHbIlee 3HAUYEHUS
' (GYHKIMHM Ha TPOMEXKYTKE; UCTIONB30BaTh UX IS MCCIeAOBaHUs (DYHKIWH, 3aJaHHON
rpaduxom
OnepupoBaTb  MOHATUSAMHU: TIpauKH  [OKa3aTeIbHOM, JorapupMUUEcKoll U
3.2 TPUTOHOMETPUYECKUX (YHKILMI; n300paxkaTh X Ha KOOPAMHATHOM IUIOCKOCTH M HC-
1I0JIb30BaTh JJIsl pEHICHUs] YPAaBHEHUN 1 HEPABEHCTB
33 N3o0paxxaTh Ha KOOpPAMHATHOMN IUIOCKOCTH rpaduKu HHHVeﬁHBIX YpPaBHEHUU U
VICITOJIB30BATh UX JIJISl PEIICHUS] CUCTEMbI JMHEHHBIX YPABHEHUI
34 Hcnonp3oBate rpaduku GyHKIMNA A7 UCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH U3
' JPYTUX YYEOHBIX TUCIUILINH
4 Hayayia MmaTemaTuyeckoro aHaanza
OnepupoBaTh MNOHATUSIMH: HENpepbIBHAs (QYHKIUSA, MPOU3BOAHAS (YHKLUY;
4.1 WCITOJI30BaTh T€OMETPUYCCKUN U (PU3MUECKUH CMBICT TPOU3BOJAHON IJIsi pEIICHUs
3a/1a4
49 HaxomuThs npou3BoHbIe 3JIeMEHTApHBIX (QYHKIUH, BEIYUCIATH IPOU3BOJHBIE CYMMBI,
' POM3BEACHUS, YACTHOTO (DYHKITHIA
43 Hcnonb30BaTh MPOU3BOIHYIO JJsl HCCIeIOBaHHMA (DYHKIMM HAa MOHOTOHHOCTh U
' SKCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl HCCIIEI0BAHUS K IOCTPOEHHUIO rpahukoB
44 Hcnonb30BaTh NPOU3BOAHYIO JUUIS HAXOXKIEHUS HAMTYULIETO PELIEHUs] B IPUKIIAJIHbIX,
B TOM YHCJIE€ COLIMAJIBHO-O)KOHOMUYECKHUX, 3a0a49ax
45 OmnepupoBarh MOHATHUAMU: IEPBOOOPA3HAS U UHTETPAJ; IOHUMATh TEOMETPUIECKUN U

(bu3nyecKuil CMBICT HHTETpajia




Kor [IpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM 00pa3oBaTelbHON
HIpOBEPAEMOTO MPOrPaMMBI CPEHETO 001Iero oopa3oBaHMs
pe3yJbrara
46 Haxomute mepBooOpa3Hble dJIEMEHTApHBIX (DYHKIMNA, BBIUUCISATH HMHTErpai 1o
dbopmyne Herotona — JleiiOHua
47 Pemlate mnpukiagHeie 3agaud, B TOM YHUCJIE€ COLMAJIbHO-DKOHOMHYECKOTO U
(bU3MYECKOTO XapaKkTepa, CPeICTBAMU MAaTEMAaTUYECKOT0 aHaIn3a




HpOBepﬂeMble JIEMEHTDBI COACPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Kox
1 Yucna v BBIYUCTICHUS
Panmonanphpie uncna. OOBIKHOBEHHBIE M JECATHYHBIE APOOU, MPOLEHTHI, OECKOHEYHbIE
1 nepuojuyeckue JApoOu. ApHu]MeTHUecKue OIepalud C paluoOHAIbHBIMH  YHCIIAMHU,
' peoOpa3oBaHus YUCIOBBIX BbIpaxeHHH. [IpuMenenue npoGeil u MpoueHTOB JUIsl pelieHus
MPUKJIAIHBIX 33]1a4 U3 Pa3Iu4HbIX OTPACIEe 3HAHUN U PeaIbHOW KU3ZHU
JleWicTBUTENbHBIE 4YHca. PalMoHanpHBIE W HMppaLMOHANbHbIE 4YHCIA. ApUpMETHYECKHe
1.2 omnepanyy ¢ JeMCTBUTENbHBIMU 4uciaamMu. [IpuOnumxE€HHbIE BBIYUCICHHUS, MpaBHUiIa
OKpPYTJIEHUS], MPUKUIKA U OLICHKA PE3yJbTaTa BBIYMCICHUN
Crenenp ¢ nenbIM nokaszareneM. CranmapTHas (opma 3amucu AeHCTBUTEIBHOIO 4YHCIIA.
1.3 Hcnonb3oBanne moaxojsmiei (opMmbl 3amuch  JICUCTBUTENBHBIX YHUCEN IS PEIICHUs
MPAKTUYECKHX 3a/1a4 U MPEJICTABIICHUS JaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypajdbHOU cTeneHu. JleficTBus ¢ apudMeTHYeCKUMH KOPHSIMU
. HATypaJbHOW CTENEHU
T CuHyc, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHUHYC, apKTaHI€HC
. YHUCJIOBOI'O apryMEHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHBIE MPEe0Opa30BaHUs
57 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPHUYECKHUE
. bopmybl
2.3 VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-palMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemenue nppanyoHanbHbIX YpaBHEHH 1 HEPABEHCTB
2.6 Penienue TpuroHOMeTpUYECKUX YPaBHEHUH
57 [IpuMeHeHrne ypaBHEHUN M HEPABEHCTB K PEHICHUI0 MaTeMaTUYECKMX 3a/ad M 3a7ad U3
. pa3NUYHBIX 001aCTE HAYKH U PEATbHOM KU3HU
3 OyHKIMH U TpauKH
3.1 @Oynk1us, cnocoOsl 3amanust GyHkun. ['paduk GyHkmmn. Bzanmuo oOpatHeie GyHKINN




OO6mactp ompeneneHuss 1 MHOXECTBO 3HaueHWi (yHkiuu. Hymu dynkmuun. [IpomexyTku

3.2
3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU
33 Crenennass (yHKIUS ¢ HaTypaJbHbIM M IeNbIM TNokazateneM. EE cBoiictBa u rpaduk.
CaoiicTBa ¥ rpaduK KOpHS n-0¥ CTENEHU
14 Tpuronomerpuueckass  OKpPY’KHOCTb,  ONpEAEICHUE  TPUTOHOMETPUYECKUX  (DYHKIMH
YKCJIOBOTO apryMeHTa
4 Havana maTemaTtuueckoro aHanmsa
il [locnenoBatenbHOCTH,  CIOCOOBI  3aJaHMA  TOCJeqoBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIE0BATEIBHOCTH
Apudmernueckass M reomeTrpuueckas — mporpeccur.  beckoHeuHo — yObIBaromias
4o reomerpuueckass mporpeccus. Cymma  OecKOHeUuHO  yOBIBAalOLICH  TreOMETpUYECKOi
nporpeccun. @opMyiia CI0XKHBIX MPOLEHTOB. lcronb30BaHME MPOTPECCUU I PEUICHUS
peaJIbHBIX 3314 MPUKJIAJHOTO XapaKTepa
5 MHoOXkecTBa U JIOTHKA
MHosecTBO, onepauuu Haja MHOecTBamu. Jluarpammbl Oiinepa — Benna. Ilpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'O arrapaTa i ONKUCAaHUsl pealbHbIX IMPOLECCOB U ABJIEHUH, IPU
peleHnH 3a1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB
52 Ornpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 HatypanbHble 1 nensle yrcia. [I[pu3Haku 1eIMMOCTH LEIbIX YHCET
1.2 CreneHsb ¢ pallMOHAIbHBIM ITOKa3aTeraeM. CBONCTBA CTEIIEHH
1.3 Jlorapudm uncna. JlecaTHuHbIC U HATYpAJIbHBIC JTOTaPH(PMBbI
2 YpaBHEHMsI U HEPABEHCTBA
2.1 ITpeobpazoBaHue BbIpaXeHHH, COIepKaliX JorapudmMbl
2.2 [IpeoOpazoBanye BhIpaXEHUMN, COJIEPKAIIMX CTENEHU C PAIIMOHAIbHBIM MTOKA3aTelIeM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 Iloka3aTesbHbIE YPABHEHUSI 1 HEPABEHCTBA
2.5 Jlorapudmuueckie ypaBHEHHsI 1 HEPaBEHCTBA
26 Cucrempl JIMHEWHBIX ypaBHEHUH. PelieHue NpukiIagHbIX 3aJad C IOMOIIBIO CHCTEMBI
) JIMHENHBIX YPABHEHUN
2.7 CucTeMBbl U COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
)3 [IpuMmeHeHnEe ypaBHEHMH, CUCTEM M HEPAaBEHCTB K DPELICHUI0 MAaTEMATHYECKUX 3a1ad U
) 3aa4 U3 pa3INYHBIX 00JacTell HAYyKU M peabHON JKU3HU
3 DyHKIIMU U Tpaduku




Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUA

Oynkuus. [lepuoanyeckue pyHkumu. IIpoMexyTku MOHOTOHHOCTH (DyHKIIMU. MaKCUMyMBbI

31 ¥ MUHUMYMBI QyHKIHA. Hanbosbiee n HanMeHpIIee 3Ha4eHue QyHKIMN Ha IPOMEXYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 ITokazaTtenpHas u jorapudmudeckas QyHKITMH, KX CBOWCTBA U TpapuKH

3.4 Hcnonp3oBanue rpadukoB GyHKIUN 17151 pelIeHNs YpaBHEHHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpagukoB (QyHKUMI A7 HCCIENOBaHMUS IPOLECCOB U 3aBUCHUMOCTEH,

3.5 KOTOpbI€ BO3HUKAIOT MPU PEUICHUM 3aJady U3 JPYTuX Y4YeOHBIX NPEIMETOB U pealibHOM
KU3HU

4 Hauvana MaTreMaTH4ecKoro aHaiansa

4.1 HenpepbiBHble GyHKIIMU. MeTo1 HHTEPBAJIOB JJIsl pELIEHMsI HEPAaBEHCTB

4.2 ITpousBosHas pyHkuuu. ['eomerprueckuii ¥ Gu3NIECKU CMBICI TPOU3BOIHON

43 [Ipon3BoaHBIE d7IeMEHTApHBIX (GYHKIUNA. DOPMYIIBI HAXOXKICHUS MPOU3BOIHON CyMMBI,
POM3BEACHUS M YaCTHOTO (DYHKIUH

44 [IpuMeHeHne MPOU3BOIHON K MCCIENOBAHUIO (DYHKIMHA HA MOHOTOHHOCTb U AKCTPEMYMBI.
Haxoxnenre HanOoJIbIIero M1 HAMMEHbBIIET0 3HaYeHHs (DYHKIIMK Ha OTPE3KE

45 [IpumeHeHre NPOU3BOMHOM M HAXO0XKAECHHS HAWIyYlIEero peIHIeHHs B NPUKIATHBIX
3a/1a4yax, JJs ONpeieseHHs] CKOPOCTH Ipolecca, 3alaHHoro Gopmyson win rpadpukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 Wuterpan, ero reomerpuueckuil W (Qu3MUecKuil cMbICA. BpluucieHue HHTErpana Io

dhopmyiie Herotona — JIeiOHuUIY




IIpoBepsiembie Ha EI'D nmo matemaTnke TpeGoBaHus K pe3yJbTaTaM 0CBOEHUS] OCHOBHOI

o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero oopa3oBanust

Kon
IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM Pe3yJbTATaM O0CBOEHUsI
NMpPOBEPSIEMOT0 . .
POBEp OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHEro 00111ero 00pa3oBaHusl
TpeOoBaHMs

Bna):[eHHe MCTOAAMU HOOKa3aTCJIbCTB, AJIOpUTMaMU PpCHICHUA 3a/ad; YMCHUC
(GbopMyIIMpPOBaTh U OMEPUPOBATH MOHITHSIMH: ONPEICICHHE, aKCHOMa, TeopeMa,
CJIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTeIbCTBO, PABHOCWIBHEIC (DOPMYITHPOBKH;
NPUMEHATh WX; yMEHHE (OpPMyIHpOBaTH OOpPATHOE ¥ TPOTHBOIIOJIIOKHOE
YTBEPKJIECHUE, IPUBOJUTH IIPUMEPbl U KOHTPIPUMEPHI, HUCIIOIb30BaTh METOJ
MaTeMaTHYECKOU WHAYKOWUH, TPOBOJUTH MJOKA3aTCIILHBIC PaCCyXKIACHUA IIpU
1 pemiCHun 3aaa4, OUCHUBATH JIOTHYCCKYIO IPaBUIIBHOCTDH paccqu[eHm‘/i; YMCHUE
ONeprupoBaTh IIOHATUAMM. MHOXXECTBO, IIOAMHOKECTBO, ornecpannu Hazg
MHOXECTBaMU, YMCHHE HCIIOJIbB30BaTh TeOpeTHKO-MHO)KeCTBeHHBIﬁ amnmnapar ajisd
OIMHUCAaHUsA pCaIbHBIX MPOLCCCOB U SIBJICHUU U Ipu p€IICHUU 3aaa4, B TOM YHCIIC
U3 JpyruxX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATH MOHATUSAMHU: Tpad,
CBSI3HBIN Tpad, IepeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHE 337aBaTh U ONMCHIBATH
rpadsl pa3IMYHBIMHU CTIOCOOAMU; UCITOJIH30BATh Tpadbl IPH PEIICHNUN 3a/1a4

YMeHue onepupoBaTh MOHATHIMH: HaTypalbHOE YUCIIO, 1IEJI0€ YUCIIO, CTENEHb C
LEJIBIM I0Ka3aTeeM, KOPeHb HaTypallbHOM CTENEeHM, CTENEHb C PallMOHAIbHBIM
MoKaszaTesieM, CTETeHb C JEeWCTBUTENBHBIM TOKa3arejaeM, JjorapudM Uucha,
CHUHYC, KOCHHYC M TAaHTE€HC IHPOM3BOJIBHOTO YHCJIA, OCTAaTOK MO MOJIYJIO,
palMOHATIBHOE 4YHCIO, MPPALUOHAIBHOE YHCIO, MHOXECTBA HATypaJIbHBIX,
LENbIX, palMOHANbHBIX, JACHCTBUTEIBHBIX YHMCEN, YMEHHUE HCIIOJIb30BaTh
NpPU3HAKKU JETUMOCTH, HAaUMEHbIIMHA OOIMH AenuTeldb M HauMEHbllee oOliee
KpaTHOe, aJiropuT™ EBKIMIa mpu peleHuu 3ajad; 3HaKOMCTBO C PAa3JIMYHBIMU
NO3ULIMOHHBIMU CHUCTEMAaMU CYMCJICHUS; YMEHHE BBINOJIHATh BBIYUCICHHE
3HAYEHUH M MpeoOpa3oBaHUs BBIPAXKEHUM €O CTENEeHAMU M Jorapupmami,
2 npeoOpa3oBaHusl JIPOOHO-PALIMOHAIBHBIX BBIPAKCHUH; YMEHHE ONEepUpOBaTh
HOHATHAMMU: HOCJIE10BATENbHOCTb, apupmeTHyecKas nporpeccus,
reoMeTpuueckasl mporpeccusi, OecKOHEYHO YyObIBarolas TreoMeTpudecKas
IIpOrpeccusi; yMEHHUe 3a7aBaTh I1OCIEJOBATEIbHOCTH, B TOM YHUCIE C MOMOILBIO
PEKYPPEHTHBIX (OPMYIT; yMEHUE ONEPHPOBATH MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJIYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa,
dopma 3amMcu KOMIUIEKCHBIX YHCEN (TeOMeTpuYecKas, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb  IPOU3BOAMTH  apupMeTHYecKHe  OCUCTBUS ¢
KOMIUIEKCHBIMU UHWCJIAMH; TPUBOJAUTH IPUMEPHI MCIOIb30BAHUS KOMILJIEKCHBIX
quCcell; OIIEpUpPOBaTh MOHATUAMM: MaTpula 2x2 u 3X3, onpeaenuTeslb MaTpPULIbI,
reOMETPUUYECKUIN CMBICI ONPEIETUTENS

YMenue OneprupoBaTh IIOHATHUAMMUN palluOHAJIbHBIC, HppauOHAJILHBIC,
3 IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl“apI/I(I)MI/I‘-IeCKI/IC, TPUTOHOMCTPUUCCKHUC

YpPaBHEHUsT WM HEPABEHCTBA, UX CUCTEMBl; YMEHUE OIEPUPOBATH IOHATHUIMMU:




TOKJIECTBO, TOXK/IECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHIE, HEPABEHCTBO, CHCTEMA
YpaBHEHUH W HEPAaBEHCTB, PABHOCWJIBHOCTh YpaBHEHUM, HEPABEHCTB U CHCTEM;
yMEHHE peliaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMbI C MOMOIUIbIO Pa3IHMYHBIX
npuéMOB; pellaTh ypaBHEHHUS, HEPABEHCTBA M CHCTEMBl C IapaMETPOM;
NPUMEHATh  ypPaBHEHMs, HEpPaBEHCTBa, WX  CHUCTEMbl JJisi  peIleHus
MaTeMaTHYeCKUX 3a7ad W 3a7ad U3 pa3IMuHBIX oOnacTeil HAyKH M pealbHOM
KU3ZHU

YMeHue ~ OomepupoBaTh  MOHATUSAMH:  (QYHKIUS, YETHOCTh  (PYHKIIHWH,
NEPUOUIHOCTh (DYHKIIMH, OTPAaHUUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh (DYHKIIUH,
KCTpeMyM (YHKIIMH, HAWOOJbIIEE W HAaWMCHbIEe 3HA4YCHHS (YHKIHH Ha
NPOMEKYTKE, HENpepbIBHAS (PYHKIUS, aCHMIITOTHI rpaduka QpyHKIUM, epas u
BTOpas TpOW3BOMHAS (YHKIMH, TEOMETPUYCCKUH H (PU3UUECKUH CMBICT
NPOM3BOJIHOW, TIEpBOOOpa3Hasi, OMPEACICHHBI WHTErpal, YMCHHE HaXOIUTh
aCHUMIITOTHI Tpaduka (YHKIMUA; YMEHHE BBIYHCIISITH IPOU3BOIHBIC CYMMBI,
NPOM3BEICHUS, YaCTHOTO M KOMIO3MIMU (YHKIMHA, HAaXOIAWTh YpaBHEHHE
KacaTenbHOW K  rpaduky  (QyHKUIMHM;yMEHHE  HAXOIWUTh  MPOU3BOJHBIC
AIIEMEHTApPHbIX  (PYHKIUI; yMEHHE  HCIOJIb30BaTh  IPOM3BOJHYIO  JUIS
uccienoBaHusl (QYHKIMH, HAaXOIUTh HAWUOONBIIME W HAUMEHBIINE 3HAYCHUS
byHKIMH; CTpoUTh TpaduKd MHOTOWIEHOB C HCIOJIB30BAaHUEM armrapara
MaTEMaTHYECKOTO aHallu3a; MPUMEHITh MPOU3BOAHYIO I HAXOXKJICHUS
HAWIYYIIErO PEIIeHUs] B MPHUKIAIHBIX, B TOM YUCJIE COIUAIbHO-YKOHOMHYECKHUX
U (u3nyeckux 3ajavyax; HAXOAWUTh IUIOMATHM U OO0BEMBI (PUTYp C MOMOIIBIO
MHTETpaia; NPUBOIUTH PUMEPHl MATEMAaTUYECKOTO MOICITMPOBAHUS C MTOMOIIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

YMeHue onepupoBaTh MOHATUSAMHU: Trpaduk ¢GyHKUMM, oOpaTHas QyHKIuS,
KOMIO3uIus  (pyHKIUM, suHeiiHas  ¢GyHKIMA, KBajpaTHyHass  (QyHKIWMS,
panroHanbHas (QYHKIMS, CTeNeHHas (QYHKIHs, TPUTOHOMETpUUecKkue (yHKIHUH,
oOpaTHbIe TPUTOHOMETpPHUECKUE (DYHKIMH, MOKa3aTeNbHasi U Jorapudmuyeckas
(GyHKIMU; YyMEHHE CTPOUTh TpauKH U3yYEHHBIX (YHKIMHA, BBIIOIHITD
npeoOpazoBanus TpadukoB (QYHKIUN, HWCIONB30BATh TpauKu OIS H3ydeHUs
MPOIIECCOB M 3aBHCUMOCTEH, PH PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 3a7ad U3 peasbHOW JKU3HH, BBIpaKaTh (OPMYJIaMU 3aBHCUMOCTH MEXITY
BEJIMYMHAMH; HCIOJIB30BAaTh CBOWCTBA W TpapuKu (QYHKIUH IS pEUICHHS
ypaBHEHMIA, HEPABEHCTB | 3aJlad C TapamMeTpaMu; U300paxxaTb Ha KOOPIWHATHOM
TUTOCKOCTH MHOKECTBA PEIICHU ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemars TEKCTOBBIE 33JaUd Pa3HbIX TUIIOB (B TOM 4YMCIIE€ HA MPOLIEHTHI,
JIOJIM M 4YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBAapOB U YCIYyr, HaJIOTH,
3aaud M3 OO0JIaCTH yNpaBJICHUS JIMYHBIMM W CEMEWHBIMH (UHAHCAMM);
COCTaBJISITh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO
3aJjauu, MCCIEN0BATh IOJYyYEHHOE PELICHUE U OLEHUBATh IPaBAONOA0OHOCTb
pE3yIbTaTOB; YMEHUE MOJEINPOBATh PEAJIbHBIE CUTYAllMU Ha A3BIKE MATEMATHKU;
COCTaBJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U HX CHUCTEMBI 110 YCIIOBHIO
3aJa4M, HCCICNOBaTh IOCTPOCHHBIC MOJENM C HCIOJIb30BAHUEM amnmapara




anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh NOHATHUAMU: CpEIHEE apUPMETHUEecKoe, MeuaHa,
HauOoNblllee W HAaUMEHbLIEe 3HA4YeHMs, pa3Max, JUCHepCcusi, CTaHAapTHOE
OTKJIOHEHHE YHUCJIOBOrO Habopa; yMeHHEe W3BJIE€KaTh, WHTEPIPETUPOBATH
nHbOpMalMIo, TpEeACTaBIEeHHYI0 B TalnMuax, Ha JAuarpammax, rpadukax,
OTpakalollyl0 CBOMCTBA pEAbHBIX MPOLECCOB M SBJIEHUMN; MPEACTABIAThH
MHGOPMAIIMIO C MOMOIIBI0 TAOIMIl M JUAarpaMM; HMCCIEI0BaTh CTATUCTHUYECKUE
JJAaHHbIE, B TOM YHUCJIE C NPUMEHEHUEM IpaUyecKUX METOJIOB U IEKTPOHHBIX
CPEICTB; TpaUuUecKd HCCIeA0BaTh COBMECTHbIC HAOIIOAEHUS C IOMOIIBIO
JIMarpaMM pacCEUBAaHUS U JJUHEUHOUN perpeccuu

YMeHue omnepupoBaTh MOHATUSMHU: CIyYalHBIM ONBIT M Ciy4ailHOe coObITHE,
BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHHUE BBIUUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpaUUYecKuX METOJAOB; MPUMEHSITh (OPMYJIbI CIOXKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, PopMyJy MOJTHON BepoOsTHOCTH, hopMyiy bepHysuiu,
KOMOWHATOpHBIE (aKTl W (HOPMYJIBI; OIICHHBATh BEPOSTHOCTH PEATbHBIX
cOOBITHIf;  yMEHHE  ONEepUpOBaTh  MOHATHSMH:  CllydailHas  BEJIUYMHA,
pacmpesieieHue BEpOSITHOCTEH, MaTeMaTH4yeckoe OXHAaHWe, TUCHepcus H
CTaH/JapTHOE OTKJIOHEHHUE CIy4YailHOW BeNWYMHbI, (QYHKIUU paclpeiesieHus u
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOIO W HOPMAaJIbHOTO pacHpeesieHu;
YMEHHE HCII0JIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeAesieHUI s peleHus 3a1a4;
3HAaKOMCTBO C TMOHSTHSIMH: 3aKOH OOJBIIMX YHCET, METOJAbl BBIOOPOUHBIX
UCCJIEIOBaHMM, yMEHHE NPUBOAUTH MPUMEPHl TMPOSIBICHUS 3aKOHA OOJBIIMX
yucenl B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHHUSX; YMEHHE OIEpUpOBaTh
HNOHATUAMMU: COUYETAHUE, IEPECTAHOBKA, YUCIIO COYETAHUMN, YNUCIIO NIEPECTAHOBOK;
OounoMm HploTOHA; yMeHuEe NMPUMEHATh KOMOMHATOpHBIE (DAKThl U pacCyKICHUS
JUIS peLleHHs 3aJad; OILICHWBATh BEPOSITHOCTU PEalbHBIX COOBITHIl; COCTABIATH
BEPOATHOCTHYIO MOJIENIb U UHTEPIPETUPOBATh IIOJYUEHHBIA PE3YJIbTAT

VYMeHue onepupoBaTh MOHATUSAMH: TOYKA, MpsMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYUHA YIJIA, IUIOCKUI yroj, ABYIpaHHbIN yroj, TpEXTpaHHBIN
yTOJI, CKPELIMBAIOLIMECS TMpsMBbIE, MAPALIENbHOCTh M IEPIEHIUKYJIIPHOCTh
OpSAMBIX W IJIOCKOCTEH, Yrojl MEXIy MpsAMBIMU, Yroidl MEXIy MNpsSMOH U
IUIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTSMM, PACCTOSIHUE OT TOYKHU 10 IIOCKOCTH,
paccTosiHUE MEXAy MpsIMBIMH, DPACCTOSTHUE MEXIy IUIOCKOCTSMH; YMEHHE
UCIIOJIb30BaTh MIPU PEIICHUH 337a4 U3ydeHHbIE (DaKThl U TEOPEMBI TNIAHUMETPUH;
YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpa; CTPOUTH
MaTEMaTHYECKUE MOJEIU C IIOMOIIbI0 T'€OMETPUYECKUX IOHATUI U BEIMYUH,
pelaTh CBA3aHHBIE C HUMHU IPAKTUYECKUE 331a4H
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YMeHue onepupoBaTh MOHATHAMHU: IUIOWAAb  (Urypbl, 00bEM urypsi,
MHOTOTPAaHHHMK, MPaBUJIbHBII MHOTOTPAaHHHK, CEYEHHWE MHOTOTPAaHHUKA, KyO,
napajjieNienune], Npu3Ma, NUpaMuaa, (urypa M TOBEpXHOCTh BpAallICHUS,
WIMHAP, KOHyC, Imap, cdepa, Mmiomans ceppl, IMIOM@AAb [OBEPXHOCTH
NUpaMUbl, TPU3MBI, KOHyca, LWIHHApPA, O0BEM Ky0a, NPSIMOYTOJIBHOTO
napajuleJenunesia, NUPaMHJIbl, MPU3MBI, IWIMHApPA, KOHyca, IIapa, pa3BEépTKa




MOBEPXHOCTH, CEUYEHHUsI KOHYCa U IIWINH/PA, apajljiesIbHble OCH WM OCHOBAHMUIO,
CeUYeHHEe Ilapa, IUIOCKOCTb, Kacaromasicsi cdepsl, LUIUHApPA, KOHYCa;yMEHHUE
CTPOUTH CEUYEHHE MHOTOIpaHHUKa, H300pakaTh MHOTOTPAHHUKH, (UTYpPH U
MOBEPXHOCTU BpAIllEHUS, UX CEUYCHHs, B TOM YHCIE C MOMOIIBIO JIEKTPOHHBIX
CPEIICTB; YMEHUE MPUMEHSTh CBOMCTBA T€OMETPUUECKUX (PUTYP, CAMOCTOATEIHHO
dbopMynupoBaTh oOmpeAeNneHuss M3ydaeMbIX (GUTYp, BBLIBUTaTh TUIOTE3Bl O
CBOICTBaX M MpH3HAKaXx TIeoMeTpuueckux Quryp, 0OOCHOBBIBATH HIIU
OTpOBEpraTh MX; YMEHHE MPOBOAMUTH Kiaccuukanuio (Uryp MO Pa3TUYHBIM
NpU3HAKaM, BBIIOJIHATH HEOOXOAUMBIE TOTOTHUTENIbHBIE TOCTPOCHHUS

11

VYMeHHe OmnepupoBaTh MOHATHSAMH: JBIDKCHHE B NPOCTPAHCTBE, MapauIeIbHBINA
HEepeHoC, CHMMETPHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, MPeoOpa3oBaHue
nogooOus, MmogoOHbIe (GUrypHl; YMEHHE paclo3HaBaTh paBHBIE W TOJOOHBIC
¢urypsl, B TOM 4YHCIE€ B NPUPOJE, HCKYCCTBE, APXHUTEKTYype; HCIIOIB30BATH
reOMETPUYECKUE OTHOIICHHS INPH PEIICHHU 3aad; HaXOIUTh I€OMETPHYECKHE
BEJIMYMHBI (JUIMHA, YTOJ, IUIOMAaAb, OOBEM) MPH pelIeHHH 3ajad U3 APYTHX
y4eOHBIX MPEJIMETOB U U3 PEalTbHOM KU3HU;YMEHHUE BBIYUCIIATh T€OMETPHUUECKUE
BEJIMYMHBI (JTIMHA, YToJl, IUIOIab, 00bEM, IUIOIAAb OBEPXHOCTH), UCHOIb3YS
u3yueHHbIE (OPMYJIBI U METO/IbI, B TOM YHCJIE: IUIOMIA/1b MOBEPXHOCTH MHUPAMU/IbI,
NpU3MBbl, KOHyCa, LWIMHAPA, IUIOMAab chepbl; 00bEM Kyba, MPSIMOYTOJIBHOTO
napajulelienunesa, NUpaMuabl, NpPU3MblL, LWIMHApA, KOHyca, IIapa; yMEHHUe
HAaXOJIUTh OTHOIIEHHE 00BbEMOB MOAOOHBIX (HUTYp

12

YMeHue onepupoBaTh NOHATUAMU: IIPSIMOYTOJIBHASL CUCTEMA KOOPAMHAT, BEKTOP,
KOOPJIMHATBl TOYKH, KOOPAMHATBI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHHUE
BEKTOpa Ha YHCIIO, pa3joKEeHUE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOU3BEJICHHE,
BEKTOPHOE IIPOM3BEICHMUE, YIOJ MEXAY BEKTOpaMHU; YMEHHME HCIIOIb30BaTh
BEKTOPHBIM U KOOPAMHATHBIM METOX I pELICHUS IeOMETPUYECKUX 3a1ad U
3aj1a4 APYTUX Y4eOHBIX IPEIMETOB

13

VYMeHue BbIOMpaTh NOAXOAAIIMM METOZ Ul pELIeHUs 3aJayd; I[OHUMaHHE
3HAYMMOCTH MaT€MaTHKHU B U3yYEHUU MPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U
ABJICHUM; YMEHHME PaClIO3HABATh IPOSBICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE,
YMEHUE IPUBOAMUTHL IPUMEPbl MAaTEMaTUYECKUX OTKPBITUH POCCUUCKOW U
MHUPOBOM MAaTEMaTU4YECKOU HAYKHU




Hepeqeﬂb 3JIEMEHTOB COACPKAaHUSA, IPOBEPACMBIX HA EI'D no MmaTeMaTHnke

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Hatypanbable u nensie uncina. [Ipu3Haku JeNMMOCTH LEIBIX YHCEN
- Parmonansheie yucna. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOM, MPOIEHTHI, OECKOHEYHBIE
' MIePUOINMUECKHUE TPOOH
13 Apudmerrnueckuii KOpeHb HaTypaabHOU cTeneHHu. J[elcTBus ¢ apuMETHIECCKUMH KOPHIMH
' HATypaJbHOU CTENEHU
1.4 Crenenb ¢ 1enbIM nokasareneM. CTeneHb ¢ palMoHaIbHBIM Moka3aTeneM. CBOWCTBA CTENIEHU
s CuHyc, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHUHYC, apKTaHI€HC
' YHICIIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JlecaTuynble 1 HaTypajabHbIE JOrapudMbI
JleiicTBuTenbHBIE 4YKcla. ApUPMETHYECKHE ONepaldd C JEeHCTBUTEIBHBIMH YHUCIIAMU.
1.7 [IpuOnm>xE€HHbIE BBIYMCIECHHUS, MpaBWIAa OKPYIJVIEHUS, HPUKHAKA M OLEHKa pe3yJsibTaTa
BBIYMCIICHU
1.8 [IpeobOpazoBanue BhIpaKEeHUIH
1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lesnbie u 1poOHO-paIIOHAIBHBIE YPaBHEHHUS
2.2 HppanuoHanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHHUS
24 [Toka3zaTenbHbIE U JTOTApUPMHUUYECKIE YPABHEHHS
2.5 Lenbie u 1poOHO-palIMOHATFHEIC HEPABEHCTBA
2.6 HppaunoHaiibHble HEPABEHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUYECKIE HEPABCHCTBA
2.8 TpuroHomeTpruieckre HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHHUI 1 HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11 Matpuna CUCTEMBI JINHENHBIX ypaBHEHUH. ONpeneauTeNb MaTPULbI
3 OyHKIMH U TpaduKh
11 @yukius, crnocodsl 3amanus Qynkuuu. ['paduk ¢ysknuu. B3anmHo oOpatHble (DyHKIHH.

UYérnple u Heu€THbIe pyHKuMU. [lepuoanueckue GpyHKIUU




O6mactp ompeneneHuss ¥ MHOXeCTBO 3HaueHHi (yHkiuu. Hymu dynkmuun. [IpomexyTku

3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M MHUHUMYMBI
¢byukuun. Hanbonpiiee u HauMeHblee 3HaYeHUE (PYHKIIMUA HA TTPOMEKYTKE

13 CrenenHas (QyHKUMS C HaTypajdbHBIM M LedbIM Mokas3arteneM. EE cBolicTBa u rpaduk.
' CBoiicTBa U rpauK KOpHS n-0i CTETIEHU

34 Tpuronomerpuueckne GyHKLIUH, UX CBOICTBA U rpaduku

3.5 [Toka3zarenbHas u norapudmMudeckas GyHKINU, X CBOHCTBA U rpaduku

16 Touku pazpbiBa. AcuMOTOTH TpadukoB (GyHKImMA. CBOMcTBa (PyHKIMHA, HEMPEPHIBHBIX Ha
' OTpe3Ke

3.7 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUs ITOCIIE0BATEIHLHOCTEN

3.8 Apudmernueckas u reomeTpudeckas nporpeccur. @opmyiia CI0XKHBIX MPOLIEHTOB
4 Hauana maTemaTuueckoro aHajimza

4.1 [IpousBonHas GyHkuuu. [Ipou3BoaHbIe 3IeMEHTApHBIX QYHKIUN

42 [IpumeHeHre NpOU3BOJHON K HCCIENOBaHUIO (DYHKIMI HA MOHOTOHHOCTh M SKCTPEMYMBI.
' Haxoxnenne HaubobI1ero 1 HaMMEHbIIEro 3Ha4eHUsl (PyHKIIUK Ha OTpe3Ke

43 [lepBoobpasnas. UuTerpan
5 MHoxecTBa U JIOTHKA

5.1 MHoOkecTBO, Onepaluy HaJl MHOKecTBaMHU. [{narpammsl Diinepa — Benna

5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 KombunaTtopuka
7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMBbIE M TUIOCKOCTH B ITPOCTPAHCTBE

7.3 MHororpaHHuK1

7.4 Tena u MOBEPXHOCTH BpalIeHUS

7.5 KoopauHatsl 1 BEKTOpBI







npunodcernue Ne [

I[eMOBepCI/IH OLCHOYHBIX MATECPHUAJTIOB TCKYIIECIr0o TEMATUIECCKOI0 KOHTPOJISA

10 KJIACC

/leMoBepcusi CTAPTOBOI KOHTPOJIbHOI padoThl

Konnpukarop nposepsieMbIX 3JIEMEHTOB COJePKAHUA M TPeOOBAHMII K YPOBHIO NOATOTOBKH

00y4aroumuxcs

Ne
/o

[IpoBepsiemble
MpeMETHBIC
pe3yNbTaThl

Konx
K5C

MertanpeamMeTHbIN
pe3yabTaT

YpoBeHb

CJIOKHOCTH:
b/T1

MaxkcumanbpHbIH
OaJ1 3a 3aIaHueE

Haxonutes 3HaueHue
YHCJIIOBOI'O
BBIPAKECHHS

MIT1.1; 1.2

b

Onpenenenue Mecra
TOYKH Ha
KOOPJMHATHOM
MpAMO

1.2

MIT1.1; 1.2

Pemaths 1uHelHbIE
YpaBHEHUSA

23

MIT1.1;1.3

Pemrate nmpocreiimne
BEPOSITHOCTHBIE
3a1a4u

5.1

MIT1.1;1.2; 1.3;3.1

CooTtHOCUTB
rpaduku QyHKINUU C
3aJJaHHBIMU
YPaBHEHUSIMHU

3.1
3.2

MIT 1.1; 1.2; 1.3; 3.1

Haxonuth 3HaueHuEe
rapaMmeTpa 1o

dbopmyire

MIIT1.1;1.2; 1.3

Pemrate muHenHbIE
HEpaBEHCTBA

2.3

MIT1.1;1.2;1.3;3.1;
3.2

Pemarn
MPAKTUYECKUE
3aJjauM, CBSI3aHHBIE C
HaXO0XXJICHUEM
F€OMETPUYECKUX
BEJIMUHMH

2.7

MIT 1.1; 1.2;1.3;3.1;
3.2

Haxonuts
TpalyCHYIO MEPY
[EHTPATBHOTO U
BIIMCAHHOTO yTJIa

34

MIT1.1;1.2; 1.3




OueHuBaTh
JIOTUYECKYIO

HpaBI/IHBHOCTB
MIT 1.1; 1.2;1.3;3.1; b

10 | paccyxaeHuu, 5 39

pacro3HaBaTh
OILIMOOYHBIE
3aKJIFOUYCHUS

Bcero 3aganuii — 10, u3 HUX 110 YpOBHIO clokHOCTH: b — 10
MaxkcuMasbHbIH nepBuyHbIN Oamt — 10

Kpurtepuu oneHnBanus:

KpI/ITepI/II/I OLICHHUBAaHM:A BBIIIOJIHCHU 3aJaHUA banner

O60CHOBaHHO MOJTyY€HbI BepHbIE OTBETHI B 3afaHusX Ne 1- Ne 10:
— DBepHo HailieHO 3HAYEHHE YMCIIOBOI'O BBIPAXKEHUS, HAWIEHO MECTO Ha KOOPAMHATHOU
MPSIMO#, YCTaHOBJIEHO COOTBETCTBUE MEXKIY rpadKoM U (DYHKITHEH €T0 3a/1aBaroIIeH;
— BepHo pemeHo u TpaBUIbHO OGOPMIIEHO pELICHHWE JUHEHHOTro ypaBHEHMS, 1
HEPaBEHCTBA, MPAKTUYECKOW U BEPOSITHOCTHOW 3a/1a4u;
— TlocTpoeH BepHbIit yepTex, oopmiIeHa U TPABUIIHHO pelIeHa FreoOMeTpruYecKas 3aaaua.

PenieHrie HEBEpHOE WIIM OTCYTCTBYET 0

CucreMa olleHUBaHHS

OTMeTKa Mo MATHOAIUILHON IIIKAJIE «2» «3» «» «5»

[TepBuuHble OalIbI 0-4 5-6 7-8 9-10

IIponoKuTEILHOCTH PA0OTHI
ITpoaOMmKUTENBPHOCTD BBINOIHEHHSI KOHTPOJIBHOU paboThl - 40MUHYT
Oopasen padoTsI

2,4
29-1,4
2. OgHO U3 yKMcesl OTMEUYEHO Ha npsAMoi Toukoil A. Kakoe 3T0 uncio?
4

| | L 1 L
I 1 - I ¥ I

0 1 2 3 4

1. Halinure 3HaueHNe BHIPAKEHUS

B oTBeT ykaxxute HOMEp NMPaBUILHOTO BApUAHTA

DV2  2)43 3) 47 4)V11

3. Haiimute xopenb ypaBHenust |—x—4|(3x+3)=0. Eciu ypaBHeHHe mMeeT GONbIIE OJHOrO KOPHS, B
OTBETE YKaXHUTE OONBLINIA U3 KOpHEH.

4. Ha nsx3amene 25 OwieroB, Cepreit He BbIyunid 3 W3 HHX. HalauTe BEpOSITHOCTH TOTO, YTO €My
nomaeTcs BBIyYCHHBIN OUIIeT.

5. YcTaHOBUTE COOTBETCTBHE MeX Ay TpadukaMu U GopMyliaMu, KOTOPbIE X 33Jal0T

A) b) B)



| =¥

o1 [x _ ERRE / o] 1

1)y=2x 2)y=—2x 3)y=x+2 4)yy=2
Omeem ykasicume 6 6ude nocie0o8amenbHoCmu yu@p 6Oe3 npobenos u 3anamvlx 8
VKA3AHHOM NOpPsOKe.
6. I3 popMyJibl IIEHTPOCTPEMUTEIHLHOTO YCKOPEHUs @ = @°R Haiiaute R (B MeTpax), ecmu ® =4 ¢ 'ua =
64 m/c’.
7. Viaxure peurerne Hepasenctsa 20—3(x—5/<19—7 x u onpesenure, Ha KAKOM PHCYHKE H300PaKEHO
MHOXECTBO €r0 pelIeHu. B 0TBET ykaknute HOMEp MPaBUIILHOTO BapHaHTA.

A|b(B

D ey, Y B,
—4 x —d x
B) IS — Lo
cesl] x 4 X
7
B 8.B tpeyronpuuke ABC npoBeaena 6uccektpuca AL, yron ALC paBeH
f 'ﬂ,l 112°, yron ABC pasen 106°. Haligute yron ACB. OTBeT naiite B
VAl rpajaycax.
J II| I
S 1
,'!:-:'!J-)-.’ IIII|
A X
9. B okpyxHocTH Cc  LeHTpoM B  Touke O IIPOBEJEHBI
nuameTpsl AD u BC, yron OCD paen 30°. Haiigute BenuuuHy
yria OAB.

10. Kakue u3 cnenyrommx yTBep:KIeHUN BEPHbI?

1) Eciu yron paBen 45°, To BepTUKaNBHBINA ¢ HUM yroi paseH 45°.

2) JIroOble 1Be MpsIMbIe UMMEIOT POBHO OJHY OOIIYIO TOUKY.

3) Uepes mo0ble TpU TOYKH TPOXOJIUT POBHO OJHA TIpsSIMast.

4) Ecnu paccTosiHEE OT TOYKH JI0 MPsIMOM MeHbIIe 1, To U JIrHa 110001 HAKIOHHOM, MPOBEAEHHON U3
JTAaHHOM TOYKH K MPAMOM, MeHbIiIe 1.

JlemoBepcusi KOHTPOJIBLHOM padoThl Ne 2 1o Teme
"MHO0:KeCTBa PAMOHAJBLHBIX U AeHCTBUTEJbHBIX YHces. PanimonajibHble ypaBHEeHUS U

HepaBeHcTBa'
Koaudukarop npoBepsieMbIX 3JIeMEHTOB COJeP:KAHUA M TPEOOBAHUI K YPOBHIO OATOTOBKHU
00y4arouuxcs
No [IpoBepsiembie Kon MertanpeameTHbIN YpoBeHnb MaxkcumanbHbII
/T MIPEAMETHBIC K3C pe3yJibTaTt CJI0’KHOCTH: Oar 3a 3amaHue
pe3yIbTaThI b/11
1 BeimonHsTh 1.1
apupMeTHYECKHIE 1.2 MIT1.1; 1.3 b 2
onepanuy ¢ 1.4




palMoHATbHBIMU U
JIeHCTBUTEIILHLIMHU
YHCIIAMU;
npUOIMKEHHBIC
BBIYMCJICHHS,
WCIIONIB3YSl TIPaBUIIA
oKkpyriieHus. Jlenars
MIPUKUJIKY U OIICHKY
pe3yJibTara
BBIYHCIICHHH.

OnepupoBatb
MOHSITUSIMHU:
TOXJIECTBO,
YPaBHEHHUE,
HEPABEHCTBO; LIEJI0e
U PallMOHAJIBHOE
YPaBHEHHUE,
HEPABEHCTBO.
BrimosnsaTe
npeoOpa3oBaHus
LENbIX U
panoHaIbHBIX
BbIpakeHuil. Pemarts
OCHOBHBIE THUIIBI
UPPaLMOHATIBHBIX
YPaBHEHUH U
HEPaBEHCTB.

MIT1.1;1.3

OnepupoBatb
TTOHSITHSIMH
TOXJIECTBO,
ypaBHEHUE,
HEPABEHCTBO; LEJI0€
U palMoHaJIbHOE
ypaBHEHUE,
HEPaBEHCTBO.
BrimonHsITh
npeoOpa3oBaHus
IENTBIX U
panoHaTBHBIX
BbIpakeHH. Pemath
OCHOBHBIE THUIIBI
MppalMOHATILHBIX
HEPABEHCTB.

1.1
1.2
1.4
3.2

MII1.1;1.3

BrimongaTe

1.1

MIT1.1; 1.3




apudmernyeckue
oTepaluu ¢
palMoHaIbHBIMU U
JIECTBUTEIbHBIMU
YUCJIAMH.
BeimonHsTh
peoOpa3oBaHuUs
LEJBIX U
panMoHaIBHBIX
BbIpakeHMi. Pemars
OCHOBHBIC THITBI
LIEJIBIX YPaBHEHUI.

3.2

OnepupoBarb
MOHSITUSIMHU:
paloHaibHOe
4HCIIO,
NIEUCTBUTEIILHOE
YHCIIO,
OOBIKHOBEHHAS
IpoOb, NecaTHYHAS
IpoOb. BeImonHATh
apupmMeTHyeCcKue
oreparyu ¢
paroHaIbHBIMU U
NeHCTBUTENEHBIMH
YHCIIaMU;
npUOIMKEHHBIE
BBIYHCIICHHSI,
UCIIOJB3YS TIPaBHIIa
OKpYTJICHUSI.
BreinonHsTh
peoOpa3oBaHus
IENBIX U
paroHaTBHBIX
BBIpaKCHUM.

1.1
1.2
1.4
24

MIT1.1; 1.3

Hcnonp3oBaTh
TEOPETUKO-
MHO>KE€CTBEHHBIH
anmapar Jiis
OITMCaHUs X0/a
peleHus
MaTeMaTHYECKUX
3aJ1a4, a TakxKe
peaJIbHBIX MTPOIECCOB

1.1
1.2
1.4
2.7

MIT 1.1;1.2;1.3;3.1;
3.2




U SIBJICHUH, IIPU
pelIeHnN 3a1a4 U3
JIPYTUX Y4eOHBIX
IIPEIMETOB.
BrinonHaTh
apudmernyeckue
oTeparuu ¢
paloHaIbHBIMU U
JEACTBUTEIbHBIMU
YHCIIaMU.
[IpumenATH
panroHaIbHbIE
ypaBHEHUS Il
peuieHus
MaTeMaTHUYECKUX
3a/1a4 v 3a7a4 U3
pa3nu4YHbIX oOnacTei
HayK{ U peanbHOU
KU3ZHU

Bcero 3aganuii — 6, 3 HUX 1O YPOBHIO clI0KHOCTH: b — 7; [T —1.
MaxkcuManbHbIi epBUYHBIN Oast — 13

Kpumepuu OUYCHUBAHUA.

KpI/ITepI/II/I OILICHHWBAHMUA BBITIOJJHCHUS 3aJaHUSA

basuier

3aIIaHI/Ie Ne 1: obocHOBaHHO II0JIYUCHBI BEPHBIC OTBCTHI B oboux IIYHKTax

O0OCHOBaHHO TIOJIYUCH BepHLII\/’I OTBCT B ITYHKTC a WUJIK MOJIYYCHBI HCBCPHBIC OTBCTHI N3-3d
BBIUMCIIUTCIILHOM OHII/I6KI/I, HO TIpH 3TOM HMECTCA BCPHAd IMOCICAOBATCIBHOCTE BCCX
[1aroB pCHICHUA obonx ITYHKTOB: ITYHKTA a U ITYHKTAa 0

Perenue HCBCPHOC HUJIU OTCYTCTBYCT

3ananne Ne 2: O6G0CHOBaHHO MOJYYEeH BEPHBII OTBET

PereHne HeBepHOE WIH OTCYTCTBYET

3amanne Ne 3: OO0CHOBAHHO TOJIYYCH BEPHBINA OTBET

Pemenue HCBCPHOC WJIK OTCYTCTBYCT

3ananue Ne 4: OO0CHOBAHHO MOTYYEeH BEPHBI OTBET

PeleHne HeBEpHOE WIH OTCYTCTBYET

3ananue Ne 5: OO0CHOBAaHHO MOTY4YE€H BEPHBIM OTBET

[TorydyeH HEBEpHBI OTBET M3-3a BBIYUCIUTENHHOM OMIMOKHU, HO TPH 3TOM MMEETCSl BepHas
MOCJIEI0BATEIbHOCTh BCEX IIATOB PEIICHMUS .

— (o= lol—=[o—o]—

PereHne HeBEpHOE WIH OTCYTCTBYET

3ananue Ne 6: OO0CHOBAHHO MOTY4YeH BEPHBI OTBET

Honyqu HeBepHHﬁ OTBET M3-3a BHEIYHUCIIHUTEILHOMN OH_II/I6KI/I, HO IIPHU 3TOM HUMCECTCS BCPHas
MMOCJICJOBATCIIBHOCTL BCCX MIAIOB PCHICHUA.

PereHne HeBEpHOE WIH OTCYTCTBYET




CucreMa onleHUBaHUSA

OTMeTKa Mo MATUOAUILHON IIKAJIE 2» «3» «4y

«5»

ITepBuuHbIe OaLIBI 0-3 4-5 6-7

8-9

IpoxoKuTEILHOCTH PA0OTHI
[TpoaomKUTENLHOCTD BBIMOIHEHHSI KOHTPOJIBHOU padoThl - 40MUHYT
Oo0pasen padoTsbl

| 2
1. YpocTute BeIpakeHHE: a) (4’1_\/ﬁ) ; 0) \/97T2_487T+64.

2. Pemmnre ypaBHeHuE (V2 —x=Xx

3. PemmTe HEpaBEeHCTBO: V3 —7 x>/ 6x—8

+ —1-
x—1 x-—2 L

4.Peminte ypaBHEHUE:

y2—2y+1 . y2—1_2y—x
x—2 ‘x’—4 y+1

5. YIIpoCTUTH BBIpaXKEHUE:!

6. Benocuneauct Beiexall ¢ IOCTOSIHHOM CKOPOCTBIO U3 TOpoaa AB ropon B, pPacCTOSIHHUEC MCIKIAY

KOTOpBIMU paBHO 72 kM. Ha crenyromuii 7eHb OH OTIPaBHIICS 0OpaTHO CO CKOPOCThIO Ha 6 KM/4 O0JIbIle

npexkHeit. [1o gopore oH cienan ocTaHOBKY Ha 6 4acoB. B pe3ysnbTare oH 3aTpaTuil Ha OOpaTHBIM MyTh
CTOJIBKO K€ BPEMEHHU, CKOJIBKO Ha TTyTh 3 A B B. Haiinure ckopocTs Benocumnenucra Ha myta u3 A B B.

OTBeT naiite B KM/4.

JdemoBepcusi KOHTPOJIbHOM padoThl Ne 3 o Teme

"Apudmernyecknii kopeHb n—ii crenenu. UppauuonajbHbie ypaBHeHUs] U HepaBeHCTBa'

Koaudukarop npoBepsieMbIX 3JIeMEHTOB COAEPKAHUA U TPeOOBAHM K YPOBHIO OATOTOBKH

o0yyawmmxcs
IIpoBepsiemsbie N YpoBeHb .
Ne Kon MeranpeameTHbIi MakcumanbHbIi
npeaIMeTHbIe CII0)KHOCTH:
n/m K3C pe3yabTaT Oaut 3a 3a71aHUE
pE3yJIbTaThl Bb/1
[Toctpoenue 3.1
1 rpaduka cTerneHHOn 3.2 MIT 1.1 b 1
byHKIIUN 3.3
Pemenue L4
) HppanunoHaibHBIX 2'5 MIIT 1.1-1.3; 3.2 b 2
ypaBHEHUI '
Pemenue
3 HppanmonanbHbIx 2.5 MII 1.1 b 2
HEPaBEHCTB
4 Pemenue cucremsl 32 MII 1.1 II 2




HppanuoHanbHbIX
ypaBHEHUU

Bcero 3ananuii — 4, u3 HUX 10 YpoBHIO cliokHOCTH: b — 3; T —1.
MakcumabHBINA TEPBUYHBIN Oamt —7

Kpurepuii onileHuBaHus:

Kpurepun onieHuBaHMs BBINOJIHEHHS 3aJaHUS bansl
3ananue Ne 1: O6G0CHOBaHHO MOJyYeH BEPHBII OTBET 1
PenieHrie HEBEpHOE WM OTCYTCTBYET 0
3ananue Ne 2: 000CHOBaHHO MOJTyY€HbI BEpPHBIE OTBETHI B 000MX IMYHKTaX 2
(OOOCHOBAaHHO IOJyY€H BEPHBIM OTBET B IYHKTE a WJIM IOJy4€Hbl HEBEPHBIE OTBETHI M3-32
BBIYUCIIUTENILHON OMIMOKH, HO TIPY 9TOM MMEETCsS BEpHasl IOCIIE0BATEIbHOCTh BCEX IIAroB
perieHus: 000UX MyHKTOB: MMyHKTA a ¥ MyHKTa O 1
PerieHne HEBEpHOE WIIM OTCYTCTBYET 0
3ananue Ne 3: 000CHOBaHHO MOJIy4€HBI BEPHbIE OTBETHI B 000MX IyHKTaX 2
(OOG0CHOBAaHHO IOJyYeH BEPHBIA OTBET B IMYHKTE a WJIM IOJy4YE€HBl HEBEPHbIC OTBETHI M3-32
BBIUMCIIUTENILHON OIIMOKK, HO IIPU 3TOM UMEETCS BEpHas I0CJIEOBAaTEIbHOCTh BCEX LIAroB
peneHnss 000MX MYHKTOB: IMyHKTA a M IMyHKTa O 1
PenieHnrie HEBEpHOE WM OTCYTCTBYET 0
3amanue Ne 4: O6G0CHOBAHHO TOJIYYE€H BEPHBIA OTBET 2
[losrydyeH HEBEpHBI OTBET M3-3a BBIYUCIUTEIBHON OIIMOKH, HO IPU 3TOM UMEETCS] BEpHas 1
[10CJIE0BATENBHOCTh BCEX I1aroB PELICHUS .
PenieHrie HEBEpHOE WIIM OTCYTCTBYET 0

CucreMa onieHUBaHHS

OtMmeTKa 10 MATHOAIUIPHOM IIKaJIe «2» «3» «4» «5»
[TepBuuHble OauIbI 0-2 3-4 5-6 7

IIpoxoKuTEILHOCTH PA0OTHI
ITpoaOMmKUTENBPHOCTD BBINOIHEHHSI KOHTPOJIBHOU paboThl - 40MUHYT
Oo0pasen padoTsl

1. U3o6pa3ure cxemaruyecku rpaduk QyHKINU U YKKUTE €€ 00J1aCTh ONpeieeHHUs:
y=x Vi
2. Pemute ypaBHEHHE:
D Vx*—4x+3=V1—x
2) V18—x’=x’—4
3. Pemure HepaBeHCTBO:
1) v3x+1<1
2)Vx°+3x—4>x+2
Vx+/y=4

4. Pemnte cucteMy ypaBHEHMM: ( e \/;)( Jx+ 6)_8

JdemoBepcusi KOHTPOJILHOI padoThbl Ne 4 o Teme




"®opmy.ibl TpuronoMerpun. Tpuronomerpuyeckue ypapHenus'

Koaudukarop nposepsieMbIX 3JIEMEHTOB COAEP:KaHUA M TPEOOBAHUI K YPOBHIO IIOATOTOBKHU

o0yyarmmxcs

Ne IIposepsiembie Kon MeranpeamMeTHBbIH YpoBeHb MakcumanbHbIi
/11 MpEAMETHBIC K3C pe3yabTaT CJIOKHOCTH: Oaut 3a 3a71aHUE

pe3yabTaThl b/11

1 O061acTh

Onpenenerns 32 | MIT1.1:1.2:1.3:3.1
byHKIAHA

2 O0J1acTh 3HAYEHUS
byHKIAHA 3.2 MIT1.1;1.2;1.3;3.1

3 YeTHOCTE U

Heuerrocts 32 | MIT1.1;12;1.3;3.1
byHKIUH

4 Pemenne

TpuronomeTpuueck
rO ypaBHEHUS U 31
HaXO0XICHUE €ro 3:2 MII 1.1;1.2; 1.3; 3.1; 1
KOpHEM Ha 26 32
3aJaHHOM

IIPOMEXKYTKE

Bcero 3ananuii — 4, u3 HUX 110 YpoBHIO ciokHOocTH: b —3; I1— 1.
MaxkcuManbHbIN IepBUYHBINA 6T — 5

Kpurepun oueHuBanus:

KpI/ITepI/II/I OLICHHUBAaHWs BBITIOJJHCHUA 3aJaHUA

basel

3ananue Ne 1: OOOCHOBAaHHO MOTY4YE€H BEPHBIA OTBET

PereHrie HeBepHOE WIM OTCYTCTBYET

3amanne Ne 2: OO0CHOBAHHO TOJIYYCH BEPHBIN OTBET

Penienue HCBCPHOC HUJIU OTCYTCTBYCT

3amanne Ne 3: O6G0CHOBaHHO MOJYYECH BEPHBII OTBET

PeleHne HeBepHOE WIH OTCYTCTBYET

3amanne Ne 4: OO0CHOBaHHO TIOJIYYEeH BEPHBIN OTBET

Honyqu HeBepHHﬁ OTBET H3-3a BBIUMCIUTEIBHOM OH_II/I6KI/I, HO IIPHU 3TOM HUMCECTCs BCPHas
[MOCJICAOBATCIIBHOCTh BCCX HIAIOB PCHICHUAA.

all [\SH Ke=N I Kenl Ll Rl o

PemeHne HeBepHOE WIIH OTCYTCTBYET

CucreMa oleHUBaHUSA

OTMeTKa 0 TATUOAIIIEHOM IIIKAJIE 2» «3» «4y»

«5»

ITepBruuHBIC OaLTBI 0-1 2-3 4

IIpoxo/kuTeILHOCTH PA0OTHI




[Tpo0MmKUTETFHOCTD BBITIOTHEHHSI KOHTPOJIBHOU paboThl - 40MUHYT
Oopa3zen padoThl

1

y ="
1. Haiigure o6nacts onpenenenus QyHKIUN sin2x +cos2x |

o . =1+ 3si +
2. Haiigure 0067acTh 3HAYCHUI GyHKIHH y =1+3sin(x +1) . YKaxuTe, NpU KAKUX 3HAYEHUAX
aprymenTa (yHKIUS JOCTUTaeT HauOOIBIIEro M HAMMEHBIIETO 3HAYeHUS (€CJIU TAaKOBBIE CYIIECTBYIOT).

x* +sin3x
L fwE
3. TIpoBepuTh QPyHKIHMIO HA YETHOCTD: Smax - x - .
s, 9]
1. 3ammmmure Bee pemenns ypasaerus (8¢ €0SX :O’S, MPUHAAISKAIINE TIPOMEKYTK 474
p yp p p YTKY

JdeMoBepcusi KOHTPOJIbHOM padoThl Ne 5 o Teme

«HTorosasi KOHTpoOJIbHAsI padoTa»

Koaudgukarop npoBepsieMbIX 3J1eMEHTOB COAEPKAHNS M TPeOOBAHUI K YPOBHIO OATOTOBKH

o0yuyawmmxcs
Ne | TIpoBepsieMble TpeAMETHBIE PE3YIIbTATHI Kon | Meranpenme | Ypoenb | Makcumaisb
i/ K3C | THbI# CJIOKHOC | HBIN Oain 3a
pe3yJibTaT TH: 3a7laHue
b/1

Or[vepHpOBaTB TOHSATHUSAMH: PAIUOHATIFHOE U LU/ | MITLI; 1.3; 5

JNEHCTBUTENFHOE YUCIIO, OOBIKHOBEHHAS U ) 39 1

JIeCATUYHAS POOB, TPOIIEHTHI )

OnepupoBaTh b MOHATUSIMU: CTETIEHD C LEJIBIM

MoKazareseM, CTaHaapTHas opMa 3armucu

HeﬁCTBHTeHEHOFO YuCIa, KOPeHb 1 4/1.

HaTypaJbHOW CTENEHH; UCITOJIb30BATh 3: MII1.1; 1.2; b 1

MOAXOALLY O 14 1.3;3.1
(dhopMy 3amucH TeUCTBUTEIBHBIX YUCEI JJIS '
pelIeHus: TPaKTUYECKUX 3a]1a4 U
MIPEACTABICHUS JAHHBIX

OHCpI/IpOBaTL NOHATUAMU: CHHYC, KOCUHYC U

TaHT'€HC MIPOU3BOJILHOIO YIJIa; UCTIOIB30BATh 1.5/1. 5
3aIIUCh IIPOU3BOJIBHOIO 5 MIT1.1; 1.2 1
VYria yepe3 oOpaTHbIE TPUTOHOMETPHUUECKUE

GyHKIIUN

OnepupoBaTh MOHITHSIMHU:

M0CJIEeI0BATENbHOCTb,

apu(MEeTHICCKATUTEOMETPHYECKASTIPOT PECCH

n.OnepupoBartb b |
MOHATUSAMH: 0€CKOHEYHOY OBIBAOIIASITEOMETP

H4ecKas 4.1;

nporpeccusi, cymma 0eckoHeuHO yObiBatornedn | 4.2/4. MIT1.1: 1.3

r€OMETPUYECKON MPOrPECCUHN 21 T

IIpuMeHATH MoTyYeHHbIE 3HaHUS Ha 7.20/ | MIT1.1; 1.2; B :

IIPAKTUKE: aHAJIN3UPOBATh pEalIbHbIE 7 1.3




CUTYAIMH ¥ IPUMEHSTh U3yYCHHBIC TTOHSATHUS
B IIPOIIECCE TIOUCKA PEIICHUS] MATEMaTUUYECKU
chopMyJIMPOBAHHOUTIPOOIEMBI;MOJICIIUPOBAT
bpeajbHbIC

CUTYallMHMHAs3bIKETEOMETPUU; UCCIIEIOBATHIIOC
TPOEHHbIE

MOJEJIMCHUCTIONB30BAHUEMI €OMETPUUECKUXIIO
HATHUH U TEOPEM, allrapaTa ajareopsl; pemarh
MPaKTUYECKHE
3a/1a4u,CBSI3aHHBICCHAX 0K ICHUEMTEOMETPHYE
CKHX

BEJIMYHH

OnepupoBaTh MOHATUSIMH: CITyYaHHBIN
AKCIIEPUMEHT (OTBIT) U CIIy4aliHOE COOBITHE,
AIIEMEHTapPHOE COOBITHE (ITIEMEHTAPHBIIA
WCXOJ) CIy4YailHOrO OMbITa; HAXOAUTh
BEPOSITHOCTH B OIIBITAX C PABHOBO3MOXHBIMHU
CITY9aifHBIMUCOOBITHSIMU; HAXOTUTHICPABHIB
aThbBEPOSTHOCTH
COOBITHIMBH3YYEHHBIXCITYYAHBIXIKCIIEPUMEHT
ax

6.3/6

MII 1.1; 1.2;
1.3;3.1

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN
amnmapar s
ONMCAHUAPEAIBHBIXIIPOLIECCOBUABICHUH, IIPU
pelIeHnH 3a71a4 U3 IPYTUX YIeOHBIX
MIPEAMETOB

5.2/5.

MII1.1; 1.2;
1.3;3.1

Crtpoutb WYUTATh
rpagUKUIMHEHHONPyHKIMY,
KBaIpaTUYHONPYHKIIMH,CTEIEHHOW D YHKIIUUCIT
eJTBIM
NIOKa3aTeseM

3.4/3.

MII1.1; 1.2;
1.3;3.1;3.2

OmnepupoBath MOHSATUSMU: yCIIOBHAs
BEPOSITHOCTb,

HE3aBHCHUMBICCOOBITHS; HAXOJUTHBEPOSITHOCTHC
MOMOIIbIO TpaBWJIa YMHOXEHHUA, JIepeBa
CJIYy4YailHOTO ONbITa

6.5/6

MII1.1; 1.2;
1.3;3.1

10

BoinonHsATEIpeoOpa3oBaHUATPUTOHOMETPHYEC
KUXBBIpaXKEHU N u peuiaTth
TPUTOHOMETPUUYECKUE YPABHEHUS

2.2/2.

MII 1.1

11

[TpuMeHsITh MOJTyYCHHBIC 3HAHWS Ha
MPaKTHUKE: aHATU3UPOBATh PealibHbIE
CUTYallUU ¥ IPUMEHATH U3yUYEHHBIC TTOHITHS
B IIPOIIECCE TIOMCKA PEIICHUS] MaTEMATUIECKH
chOopMyIHUPOBAHHONTIPOOIIEMBI,
MopenupoBaTbpeasibHbIC
CHUTYaIlMMHAS3BIKET€OMETPUH; ICCIIEI0BATHITOC
TPOEHHbBIE
MO/IEJTMCUCTIONE30BaHIEMI€OMETPUICCKUAXIIO
HSATUH U TeopeM, afrmapata anreOpsbl; pemaTh
MPAaKTUYECKHE
3a]1auu,CBsI3aHHBICCHAX 0K ICHUEMICOMETPHYC
CKHUX

BEJIMYUH

7.20/

MII1.1; 1.2;
1.3;3.1




12

OmnepupoBaTh NOHATUSAMHU: NTAPATUICITBHOCTD U
HEePIECHANKYJISIPHOCTD NMPSIMBIX U INIOCKOCTEH.
KnaccuduimpoBars B3auMHoOe
pacIioyio’keHUe MPSIMBIX U ITIOCKOCTEH B
MPOCTPAHCTBE.

OmnepupoBaTh MOHATUSIMH: IBYTPAHHBINA YOI,
rpaHy JIBY-
IPaHHOTOYTJIa,peOPOABYTPAHHOT OYT 1A, TMHEH
HBIAYTOJI IBYyTPAHHOTO yTJa, TpajycHas Mepa
JBYTPAaHHOTO yTJia

7.3—
7.5/7

MII1.1; 1.2;
1.3;3.1

13

BrimonssATe mpeoOpazoBaHus
TPUTOHOMETPHUUYECKHIX BBIPAKEHHUI U peIIaTh
TPUTOHOMETPHUYECKHUE YPaBHEHHS

2.2/2.

MII1.1; 1.2;
1.3;3.1

14

BrimonHATs mpeoOpa3oBaHus LENbIX,
pPalMOHAIBHBIX U UPPALMOHAIBHBIX
BBIPA)KCHUI U peliaTh OCHOBHBIE THUIIBI LIEJIBIX,
palMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI
Y HEPaBEHCTB

2.3/2.
3;24

MII1.1; 1.2;
1.3;3.1

15

Hcnonb3oBathk rpaduku GyHKIUN A1 pelIeHus
ypaBHeHUH. CTPOUTH U YUTATh TpaPuKu
JTUHEHHON (QyHKIIMH, KBAAPATUIHON (QYHKIINH,
CTENEHHOM (PYHKILIMH C LEJIBIM [TOKa3aTeIeM

3.3;
3.4/
3.1;
3.2

MIT 1.1; 1.2;
1.3;3.1;3.2

16

Brrauciste 00eMbI M TUIOIIAIM TOBEPXHOCTEH
MHOTOT'PaHHUKOB (TIpH3Ma, TUpaMuaa) ¢
npuMeHeHueM (popMyIT; BBIYUCITATh
COOTHOIICHHS MEXTY TUIOMIAIIMU
MMOBEPXHOCTEH, 00beMaMH MO JOOHBIX
MHOTOT'PAaHHUKOB

7.12—
7.14;
7.17/

MII 1.1; 1.2;
1.3;3.1

17

OHCpHpOBaTL IMOHATHAMMU: YCIIOBHAA
BCPOATHOCTH, HC3aBUCHUMBbBIC CO6]':>ITI/I$I;
HaxXoauTb BEPOATHOCTH C IIOMOLIbIO ITpaBUjia
YMHOKCHUS, 1CPCBa cnyqaﬁHoro OIIBITA.
HpI/IMeHHTB KOM6I/IH3.TOpHOC IIpaBUJIO
YMHOKCHUS IIPpU PCILICHUU 3a1a1

6.3—
6.7/6

MIT 1.1; 1.2;
1.3;3.1;3.2

Bcero 3amanuii — 5, U3 HUX 110 YPOBHIO cllokHOCTH: b — 3; I1— 2.
MaxkcuManbHbIN IepBUYHBIN OayI — 8

Kpurepun oneHuBanus:

KpI/ITCpI/II/I OLICHHMBAHUs BBITIOJHCHUA 3aJaHUA

basuiel

3ananue Ne 1 — 12 : OOOCHOBAaHHO MOJIY4YEH BEPHBIN OTBET

PemeHne HeBEepHOE WIH OTCYTCTBYET

3amanne Ne 13: OO0CHOBAHHO MOJyYE€H BEPHBIH OTBETHI

Honyqu HeBepHHfI OTBET M3-3a BHIYHUCIUTEILHOMN OH_II/I6KI/I, HO IIpHU 5TOM HUMCCTCS BCpHasA




[MOCJICAOBATCIIBHOCTh BCEX HIArOB PCHICHUSA

Pemenue HCBCPHOC UJIK OTCYTCTBYCT 0

3ananue Ne 14: OO0CHOBaHHO MOJIy4€H BEpHBIN OTBETHI 2

Honyqu HeBepHBIfI OTBET M3-3a BHIYHCIHTEILHOMN OH_II/I6KI/I, HO IIpHU 3TOM HUMECCTCA BEpHaA
[MOCJICAOBATCIIbHOCTh BCCX HIAI'OB PCHICHUA

1
CucreMa olleHUBaHHUS
OrMeTKa 0 TATUOAIIIFHOM IITKAJIE 2» «3» «4y» «5»
ITepBuuHBIC OaLIBI 0-5 6-7 12-17 18-22

I[Ipoxo/KkuTEeNLHOCTH PA0OTHI
[TpoaomKUTENTFHOCTD BBIMOIHEHHSI KOHTPOJIBHOU paboThl - SOMUHYT

Oo6pa3zen padoTbl

1. B mekotopom ropoae 40% nHacenenus uHTepecyetrcs ¢pyroomom. OctanbHble TOpokaHe (GyTOO0IOM HE
WHTEpECYIOTCS U (PyTOOIbHBIE MaTYl HE CMOTPAIT. Cpenn TeX, KTo uHTepecyeTcs GyTo0a0M, GUHATHHBINA
MmaT4 yemnuoHaTta Poccuu cmorpenu 70%. CKoJIbKO MPOLIEHTOB TOPOKAH CMOTpEH (PUHATBHBIA MaT4?

61_2

T, 4
2. Haiizure 3nauenue soipaxennss V@' - @ "ypud = 81.

nJjin

HaiinuTe 3HaueHue BeIpaskeHUs nput — 64.

cos(—60°) + sin® 45°.

3. Beruuciure:

1
16,8,4,2, 1, =, ...
4. Haiigute cymMmmy OeCKOHEUHO yOBIBaIOIIEH reOMETPUIECKON MTPOrPeccuu 2
C
™
/ .
II' ﬁ“‘\ﬁ
/ S
5. 4 ' B N3BectHO, uTO B TpeyroabHuke ABC cropoHsl AB u BC paBHbl. BHemHuit

yrou nipu BepuinHe B pasen 138°. Haiinure yron C. OTBeT naiite B rpagycax.

6. 13 xopoOkH, B KOTOPO# Jiexat 15 u€pHbIX U 5 KpaCHBIX MapKepoOB, JOCTAIOT OJAMH CIIy4aifHBIA MapKep.
Haligure BEpOSTHOCTB TOTO, YTO OH OKAXKETCSI KPACHBIM.



7. Kaxplii u3 25 ydammxcsi B Kjacce Moceniaer Xors Obl OJMH M3 IBYX KpyKKoB. M3BecTHO, uTto 10
YeJIOBEK 3aHMMAIOTCSl B XMMUYECKOM KpYXKe, a 18 — B OnosornyeckoM. CKOJIBKO yUaIIUXCsl MTOCEIAI0T
o0a kpyxka?

.
8. Ha pucynke nzo0paxéH rpadux q)yHKuI/H/If (x) —ax 4X+C'Ha171z[HTe
f(=3).

9. CUMMETpHYHBII UrpajbHbId KyOuK Opocwiu aBa pasza. M3BecTHO, 4yTO Ipu MepBOM OpOCKE BbINAJIO
OoJbllle OYKOB, 4eM IpH BTOpoM. KakoBa BEpOSTHOCTH TOT0, YTO B CYMME BBINIAJIO CEMb OUYKOB?

JT
. — < o <.
10. Haitmure (€ Qsecyy SINOL = 0,842
A
1. ¢ £ B

B npsmoyronsHoM TpeyronbHuke ABC ¢ npsMbiM yrinoMC Ha ctopoHe BC OTMETHUIM TOYKYE Tak, 4ToO

o] —
ZAEB =120 ‘Hatimute 4B, ecnu uszBecTtHO, 4TOo BE =3, AC = \/§'B OTBETE YKaXKHMTE KBaJpar
MOJIyYEHHOTO 3HAYECHUSI.

njim




B pombe ABCD nuaronanu nepecekarorcss B Touke (. OKpYyXHOCTh paanycoMm 4 BoucaHa B pomMO u
Kacaetcsi cTopoHbsl AD B Touke E. Haitnure miomaas pomOa, eciii u3BeCTHO, uTo DE = 2.

12. 4

[ana uetbipéxyroapHas nupamunaa SABCD c BepmmHo# S. OcHoBanue ABCD sBisieTcs NpSMOYTOJbHOU
Tpanenuen ¢ npsaMbiMu yriaamMu 4 u D. OTpe3ok SD nepneHauKyJIapeH MI0CKOCTH OCHOBAHUS.

BriGepuTe U3 npenioKeHHOTo CIUCKA Maphl MEPIICHIUKYIISIPHBIX TPSMBIX.
1) npsimble SA u AB
2) npsimble SA u DB
3) npsambie 4B u SC
4) npsmeie SD u CB

B otBere 3anumimuure HOMepa BHIOpaHHBIX Map NpsIMbIX 0e3 mnpoOenoB, 3amiTbIX U JPYrHX
JIOTIOJTHUTEIBHBIX CUMBOJIOB.

nJjin

Jana uerbipéxyronpHas nupamuna SABCD, B 0OCHOBaHMM KOTOPOH J€XUT KBanpat ABCD. Jlnaronanu
KBajipaTa nepecekarorcs B Touke O, u oTpe3ok SO NepHeHAUKYISpEeH IJIOCKOCTH OCHOBaHusA. Touka
M — cepeauna croponsl CD. Beibepure U3 Npeao)KEHHOTO CIIUCKA Mapbl HEPHEHIUKYISIPHBIX TPSIMBIX.
1) nmpsimbie SM u AB

2) npsimbie BS u DC

3) npsimbie SA u DB

4) npsimble AB u SO



5) npsambie 4B u CB

B otBere 3ammmmre HOMepa BBIOPAHHBIX Map MpsAMBIX 0e3 MpoOesoB, 3amAThIX M APYTuX
JIOTIOTHUTEIbHBIX CUMBOJIOB.

2,
13. a) Pemure ypaBHeHue COS™ X = COSX.

0) Halinure KopHM 3TOr0 ypaBHEHHUS, IpUHAJUIekKaIue oTpe3ky [12; 15].

3x2 —2x—1

< 0.
Sx+1

14. Pemute HepaBeHCTBO

15. [lana ¢pyukuus flx)=|x| —3|+2.
1) IMoctpoiite rpaduk GpyHKIUN y= f (x)

2) TIpu Kakux 3HaueHUsX ¢ ypasuerue (x) = CumeeT poBHO TpH pelIeHNs?
p yp P pu p

16. [lan npsamoyronbsHeiii napamnenenunen ABCDAB,CiD,, B koropblx Trpanb ABCD saBnsercs

AA1 =V 105

KBajspaToM. M3BecTHO, 4uTO AB = 8, ‘Haiinute xocunyc yrina mexay npsmbeiMu 41D u AC.

njin

Hana TtpeyronsHas nupamuaa SABC ¢ BepmmHON B Touke S. TpeyroabHuk ABC paBHOCTOPOHHUH C
neHTpoM Touke O. Otpe3ok SO meprneHAUKyJIspeH IUIOCKOCTH OcHOBaHus. M3BecTHO, uto AB =06, a

SA =43

‘Haiinure paccrostHuue ot Touku S 10 miockoctu ABC.

17. backerbonucT aBa paza Opocaet M4 B KoJbIl0. [Ipu mepBoM Opocke BepOSTHOCTH MOMAAAHUs paBHA
0,4. Eciu OackeTOONMCT MpPOMAaxHYyJCS NPH TEepBOM OpoCKe, TO TPH BTOPOM OpPOCKE BEPOSTHOCTD
nomnaganvudg HE MCHACTCS, a €CJIU I1oIaJl B KOJIbIO, TO IIPU BTOPOM 6pOCKC BCPOATHOCTS IOIMAaJaHuAd paBHA
0,7. KakoBa BEpOSITHOCTh TOTO, YTO OACKETOOJIUCT MONAAET MSYOM B KOJIBIIO POBHO OJHH pa3?

njin
B cepun u3 11 ucneitanuii bepHyiuii BeposSTHOCTh ycliexa B KaXJ0M OTIAEIbHOM UCIbITaHUM paBHa (,2.

Bo ckosibko pa3 BEpOSTHOCTb COOBITHA A «HACTYHHUT POBHO 4 yCIeXa» MEHBIIIE BEpOSITHOCTU COOBITUS B
«HACTYIIUT POBHO 3 ycrexan?

11 KJIACC
«CTtapToBasi KOHTPOJIbHAs PadoTa)»

KoaudukaTop npoBepsieMbIX 3JIEMEHTOB COJ€P:KAHUS U TPeOOBAHMII K YPOBHIO MOATOTOBKH
o0yyarmmxcs

| Ne | [IpoBepsiemble IPEAMETHBIE | Kon | MeranpeameTH | YpoBeHb | MaxkcuMaabHBIHO |




o/

pe3yJIbTaThl

KD

Bl pe3yibTar

CJIIOJKHOCTH

b/I1

aJlJl 3a 3aJaHuUC

OrniepupoBaTh NOHITHIMU:
paroHaIbHOE U
JEUCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAS U JeCATHYHAS
JIpOOb, IPOILICHTHI

1.1/
1.1

MIT1.1;1.3;3.2

OnepupoBaTh MOHATHIMU:
CTETICHB C TIEJIBIM MTOKa3aTeleM,
cTaHapTHas GopMma 3amnvcu
JIEUCTBUTEIILHOTO YHCIIA,
KOPCHBb HATypaJIbHOW CTCTICHH;
UCIIOJTL30BATH TTOIXO/ISIITYIO
dbopmy 3anucu
JEHCTBUTENHLHBIX YHCEN IS
pelIeHHs TPAKTUICCKHUX 3a/1a9
Y TIPEJICTABIICHUS JTAHHBIX

1.4/
1.3;
1.4

MIT1.1;1.2;
1.3;3.1

OnepupoBaTh NOHATHAMMU:
CHUHYC, KOCUHYC U TAHI'€HC
IIPOU3BOJILHOTO YIJIA;
UCIOJIb30BATh 3aIKCh
IIPOU3BOJILHOI'O yIJIa Yepes3
oOpaTHbIE TPUTOHOMETPUUECKHE

byHKIIUN

1.5/
1.5

MIT1.1; 1.2

OniepupoBaTh MOHIATHAMMU:
HOCJIE/I0BATENbHOCTb,
Apudmernueckas u
reOMETPUYECKasi IPOrPECCHH.
OnepupoBaTh MOHATHIIMHU:
0ecKOHEeuHO yObIBaroIas
reoMeTpuIecKas

nporpeccusi, CcyMma
OECKOHEYHO yOBIBArOIICH
reOMETPUUECKOM Iporpeccuu

4.1;
4.2/
421

MIT1.1; 1.3

[TpuMeHSTH MTOTyYeHHBIE
3HAHMS HA PAKTHKE:
aHAJM3UPOBATh pPeajbHbIC
CHUTYaIlH Y IPUMEHSATH
W3yYCHHBIC TIOHSITHS B
npoliecce MOUCKa perIeHus
MaTeMaTHYECKU
copMyIHpOBaHHOK
po0OJIeMbl; MOJEINPOBATH
peanbHbIe CUTYalUU Ha SI3bIKE
T€OMETpPHUH; UCCIIEIOBATh
MOCTPOEHHBIE MOJIEIH C
WCTIOJIb30BaHUEM
reOMEeTPUUECKUX MOHATHH 1
TEeOpeM, armapara ajareopsl;
peaTh MpakTHYecKue
3a]1a9M,CBsI3aHHBICCHAX 0K ICHUE
MI'€OMETPUYECKUX

7.20
/7

MIT1.1;1.2; 1.3




BCIIMYUH

OnepupoBath MOHATHIMHU:
CIIy4YalHBbIM SKCIIEPUMEHT
(OTIBIT) M clTydaifHOE COOBITHE,
3JIeMEHTapHOE COOBITHE
(371eMEHTapHBIN HCXO.)
CJIy4aiiHOTO ONbITa; HAXOJAUTh
BEPOATHOCTH B OIBITAX C
PaBHOBO3MOXXHBIMU
CIIy4aiiHBIMH COOBITUSIMU;
HAXOJUTh U CPABHUBATH
BEPOSTHOCTH COOBITHI B
W3YYCHHBIX CITy4YailHBIX
HKCIEPUMEHTAX

6.3/

MII1.1;1.2;
1.3; 3.1

Hcnons30BaTh TEOPETUKO-
MHOYECTBEHHBIN anmnapar ass
OIMMCAaHUA PCAJIbHBIX MPOUCCCOB
U SIBJICHUM, IPU pEelIeHUH 3a/1a4
U3 APYTUX Y4eOHBIX MPEIMETOB

5.2/
5.1

MIT 1.1; 1.2;
1.3;3.1

Crpouts 1 UUTaTh rpauKu
TMHEHHOM (QyHKINH,
KBaIPaTUIHON (PYHKIIHH,
CTETIeHHOU (DYHKIIMH C LIENTbIM
noKa3areseM

3.4/
3.1

MII1.1;1.2;
1.3;3.1;3.2

OnepupoBaTh MOHATHSIMHU:
yCIIOBHASI BEPOSTHOCTb,
HE3aBHUCHMbIEC COOBITHS;
HAXOJUTh BEPOSTHOCTH C
TIOMOIITBIO TTPaBUIIa YMHOKEHUS,
JiepeBa CIy4aifHOTO OMbITa

6.5/

MII1.1;1.2;
1.3; 3.1

10

BrimonsaTe npeoOpazoBaHus
TPUTOHOMETPHUECKHUX
BBIPAKCHUI u pelarthb
TPUTOHOMETPUUECKUE

ypaBHEHHUS

2.2/
2.2

MII 1.1

11

[TpuMeHSATH OTyYeHHbIE
3HaHUS Ha TPaKTHKE:
aHAJM3UPOBATh pPeajbHbIE
CUTYyalll! ¥ MPUMECHSTh
M3y4YeHHbIE TIOHATHS B
nporiecce MOUCKa peIeHus
MaTeMaTHYECKU
chopMyITUpPOBaHHOM
po0JIeMbl; MOAETHPOBATH
peabHbIE CUTYaIMX Ha SI3bIKE
reOMETpPUH; UCCIIEI0BATh
MIOCTPOCHHBIE MOJIEITH C
UCTIOJIb30BaHUEM
reOMETPHUYECKUX OHATHH 1
TEeopeM, ammapaTa anreopsl;
pemaTh MPaKTHYECKUE
3a]1auu,CBsI3aHHBICCHAX 0K ICHUE

7.20
/7

MII1.1;1.2;
1.3;3.1




MICOMETPUICCKUX
BCJINYH

12 OnepupoBath NOHATHIMMU:
apaJuIeIbHOCTD U
NEPIEHIUKYIJISIPHOCTD MPSIMBIX
U TUIOCKOCTEH.
KnaccudummpoBars B3auMHoe
PacCIOJI0KEHHUE NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh NOHATUIMMU:
JBYTPaHHBIN YIroJj, FpaHu
IBYI'PAHHOI'O yriia, pedpo
JBYT'PAHHOTI'O yTJla, JINHEWHBIN
yroJI JBYTPaHHOIO yIia,
rpagycHas Mepa JByTpaHHOI'O
yria

73— o
% | MILL L B

1.3; 3.1

13 BrmonsaTe npeoOpa3oBaHus
ETIBIX, PAIIMOHATBHBIX U
UPPAMOHATIBHBIX BBIPAKCHUH U 23/
penraTh OCHOBHBIE THITBI IEITBIX, 23: MIT 1.1; 1.2; 1 )
PALMOHAIBHBIX U 24 1.3;3.1
UPPAOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

Bcero 3aganuii — 13, u3 HuX no ypoBHIo cioxHocth: b —11; IT - 2.
MakcuManbHBIANIEPBUYHBINOAILT — 15

CucreMaoneHuBaHus

OTMeTKanoIsITHOAIUILHONIIIKAJIE «2» «3» «“» «5»

[TepBuuHbIe0aIIbI 0-7 8-10 11-13 14-15

[Tpo10mKUTETHHOCTHBBIIOIHEHUSKOHTPOIBHONPAOOTH! - SOMUHYT

Oo0paszenpadoTsl

1. B Hexotopom ropoae 40% nacenenus untepecyercs Gyroonom. OcranapHble Topokane GyTdosoM He

uHTepecytoTcs u GyTOopHBIE MaTuu HE cMOTPAT. Cpenu TeX, KTo uHTepecyeTcst pyTdosiom, GuHAIBHBINA

maty yemnuoHara Poccuu cmotpenu 70%. CKOJIBKO MPOIIEHTOB TOPOYKaH CMOTPENH (PUHAIBHBIN MaTd?
61_2

. ST, 4 _
2. Haiiure 3Hauenue soipaxenns V@' - @ "ypud = 81.

njin

Haiinure 3HaueHue BoIpaskeHUs npud = 64.



cos(—60°) + sin? 45°.

3. Beruucaure:

1
16,8,4,2,1, =, ...
4. Haitnure cymMy O€CKOHEYHO yOBIBAIOIIECH reOMETPHIECKOM MPOTPECcCru 2
c
[
[
/ \"\
/ N
5.4 B U3BecTHO, uTO B TpeyronbHuke ABC ctopoHsl AB u BC paBHbl. BHemnuil yron

nipu BepiiuHe B pasen 138°. Halinute yron C. OTBeT maiite B rpagycax.

6. 113 kopoOKkH, B KOTOpOH JiexkKaT 15 4€pHBIX U 5 KpaCHBIX MapKEPOB, IOCTAIOT OJUH CIy4YalHbINH MapKep.
Haiinure BEepOSTHOCTD TOrO, UTO OH OKaKETCSI KPACHBIM.

7. Kaxnprit 3 25 yyammxcs B KJlacce MOocemaeT XOoTs Obl OJIMH U3 ABYX KpykkoB. M3BectHO, uTo 10
YeNIOBEK 3aHUMAIOTCS B XUMHUECKOM KpYKKe, a 18 — B OuonorndeckoM. CKOJBKO yUYaluXcs MOCEIatoT
00a kpyxka?

By
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8. Ha pucynke nzo0paxén rpadux (1)YHKI_[I/II/If (x) =ax” —4x+ € Haiture f (_3)-

9. CUMMETpHYHBII UrpajbHBIA KyOuK Opocwiu aBa pasza. M3BecTHO, 4TO Hpu MepBOM OpOCKe BBIMAJIO
00JIBIIIE OYKOB, YeM Ipu BTOpoM. KakoBa BEpOSATHOCTH TOTO, UTO B CYMME BBINAJIO CEMb OUKOB?

T

. — <o <m.
10. Haitmure (€ Qsecyy SINOL = 0,8;2

B npsmoyronsHoM TpeyronbHuke ABC ¢ npsMbiM yriioMC Ha ctopoHe BC OTMETUIM TOYKYE Tak, 4ToO

ZAEB = 120° ‘Haiiqure AB, ecau wu3BecTHO, 4Tt0 BE =3, AC = \/§

MOJIYYCHHOI'O 3HAUCHU .

‘B oTBere ykaxkuTe KBajpar

[ana getbipéxyronpHas nupamuaa SABCD c BepmmHo# S. OcHoBanue ABCD sBisieTcs NpSMOYTOJIbHOU
Tpanenuen ¢ npsaMbiMu yriaamMu 4 u D. Otpe3ok SD nepneHauKyJIapeH MIOCKOCTH OCHOBAHUS.



Bribepute 13 npeaokKeHHOTo CIUCKA Mapbl MEPIeHIUKYISIPHBIX MPSMBIX.
1) npsimble SA u AB
2) npsimbie SA u DB
3) npsimbie AB u SC
4) npsimeie SD u CB

B otBere 3anmmmTe HOMEpa BBIOpaHHBIX Hap MPAMBIX 0e3 TpoOenoB, 3amsATbIX U JIPYTUX
JIOTIOJIHUTEIBHBIX CUMBOJIOB.

3x2 —2x—1
—— 0.
Sx+1

13. Pemure HEpaBEHCTBO

KonTpoabHasi paoTa Ne 2 no Teme «CTeneHb ¢ paiMoHAJILHBIM NoKa3aTeseM. [loka3aTejbHbIe
YpPaBHeHHii 1 HEPABEHCTBa»
KoaudukaTop npoBepsieMbIX 3JIEMEHTOB COJeP:KAHUS M TPeOOBaAHMIi K YPOBHIO MOATOTOBKH
o0yyarmmxcs

Ne IIposepsiembie Kon MeranpeaMeTHBIN YpoBeHb MakcumanbHbli
/11 MpEAMETHBIC K3C pe3yabTaT CJIOKHOCTH: Oaut 3a 3a71aHUE
pE3yJIbTAThI b/11

1 [IpeobpazoBanue
IOKAa3aTENbHBIX 25 MII 1.1 b 1
byHKIHI

2 Braucinenne

3HaueHUH 5
MOKa3aTeNbHbIX 2.3 MII1.1; 1.3 1

byHKIHI

3 Pemrenne

IIOKa3aTCIIbHBIX I
ypaBHEHUI 2.3 MIT1.1; 1.3 2

4 Pemenue
HowasarenbHbix 3.3 MIT 1.1-1.3; 3.2 1 2
HEPaBEHCTB

Bcero 3aganuii — 4, u3 HUX 10 yPOBHIO clloxkHOCTU: b —2; TT — 2.
MaxkcuManbHbIN epBUYHBIN Oast — 12

Cucrema OICHUBaAHUA

OTMeTKa 10 IITUOAIUILHOM IIKaJIE «2» «3» «“» «5»

[TepBuuHbIC OaTBI 0-5 6-8 9-10 11-12

[Tpo10IKUTETEHOCTE BBITIONHEHUS KOHTPOJIBHON paboThl - 40MHUHYT



Beruucnure:
a*b?)
19

21.8

Vnpocrute: a” b
Pemure ypaBHeHue:

5
164—| L
9

12
24273

Oopasen padoTsl

a) 5°=0,2"* 6) 2*+2"**=9 g) 3**+4-3*~5=0

2) Vx—=5=v2x—4

Pemite HEpaBeHCTBO:

x2 4x+3
3)“_(s
5 3

KonTpoabnast padora Ne 3 "I'papuxn Tpuronomerpudeckux pynkumii. Tpuronomerpudeckue

HepaBeHcTBa'

dopma KOHTPOJIS: KOHTPOJIbHAs paboTa

Konnpukarop nposepsieMbIX 3JIEMEHTOB COACPKAHUA M TPeOOBAHHII K YPOBHIO NOATOTOBKH

00y4arouuxcs

Ne
n/n

IIpoBepsiembie
npeaMeTHbIe
pe3yJbTaThl

Kon
K9C

MeTanpeameTHbIN
pe3yabTart

YpoBeHnb
CJI0KHOCTH:

b/l

MakcuMaJdbHBII
0aJ1 32 3aJaHue

OnepupoBarb
MOHATUSAMHU: TpaduKu
MOKa3aTeIbHOM,
JorapuPpMHIECKON U
TPUTOHOMETPHUIECKN
X QyHKIHiA

3.2

MIT1.1; 1.3

b

OnepupoBatb
MOHSATUSIMH:
4ETHOCTh U
HEYETHOCTh
GyHKIUY, HYJIH
dynKumn,
MPOMEKYTKH
3HAKOIOCTOSIHCTBA

3.2

MIT1.1; 1.3

Hcnonb3oBath
rpaduku QyHKIUH
JUTSL peleHust
YpaBHEHUM

33

MIT1.1;1.2;1.3;3.1

Hcnonb3oBath
rpaduku QyHKIUH

33

MIT1.1;1.2;1.3;3.1




AJI PCIICHUA
YpaBHEHUU

Hcnons3oBath 33
rpaduku QyHKIUH
JUTSL PEIIIeHUs

ypaBHEHUU

MIT 1.1; 1.2; 1.3; 3.1 b 1

Haxonuts pemenus 2.3 MIT1.1; 1.3 IT 2
MPOCTEUIITNX
TPUTOHOMETPHUUYECKU

X HCPABCHCTB

Haxonuts pemenus 2.3 MIT1.1; 1.3 I1 2
MIPOCTEUILINX
TPUTOHOMETPUUECKU

X HCPABCHCTB

Bcero 3aganuii — 7, 3 HAX 10 YPOBHIO CIOKHOCTU: b — 5; T — 2.

MakcumanbHBINA TepBUYHBIN 6amt — 9

Cucrema OLICHWBAHMHAA:

OTMeTKa 110 IIATHOAIUILHOHN IIKaJIe «2» «3» «4y» «5»

0-3 4-5 6-7 &8-9

[TepBHuHBIC OALIBI

—

[TpomomxuTeTbHOCTH paboThl — 40 MUHYT.

HaiiTi o6nacTh onpeeneHusl © MHOKECTBO 3HAYCHHUN (DYHKIIUH ) = sinx + 2.
BbIACHUTE, ABJIAETCSA JIM GYHKIKS Y = X° + COSX YETHOM MM HEYETHOIA.
Jlokasarp, 4TO HAMMEHBIINN TIOJIOKHUTEIBHBIA eprol GYHKINHU Y = COS 2XPaBEH Tt.

sinx= L
Haiitu Bce, npuHamiexaiine oTpe3Ky [— 7; 1| KOpHU YpaBHEHUS V2 C IOMOIIBIO
rpaduka GyHKINH.
[TocTpouts rpadguk GyHKIMHU y = sinx — 1 ¥ HAUTH 3HAYEHUS APTYMEHTA, ITPH KOTOPBIX (DYHKITUS

BO3pacTacT, IpUHUMACT HanOOJIbIICe 3HAUCHHUE.,

. 1
sin x>——
Haitnure perenue HepaBeHCTBa: 2

2
COS X<———
N300pazute oOmwii BU pEIICHUS HEPABCHCTBA: 2

KonTtposbnas padora Ne 4 "[Ipon3BoaHas, npuMeHeHHe TPONU3BOAHOI"

dopma KOHTPOJISL: KOHTPOJIbHAs paboTa

Koaudukarop npoBepsieMbIX 3JIEMEHTOB COJAEPKAHUA U TPeOOBAHUIA K YPOBHIO OATOTOBKH

o0yuyarmmxcs
Ne | IIpoBepsiembie npeaMeTHble | Kox | MeranpeaMeTHbI YpoBeHb MakcuMasbHbI
n/n pe3yabTaThl W pe3yabTart CJI0KHOCTH i 0aJ 3a

K9C H 3aJaHue




b/l

OnepupoBaTh NOHATHIMU:
nepuoandeckast QyHKIHs,
MIPOMEKYTKH MOHOTOHHOCTH
(YHKIIMH, TOYKH SKCTpEMyMa
GbyHKIMM, HANOOIBIIIEE U
HaMMeHbIIIee 3HAUCHHUS
(YHKIMY Ha TPOMEKYTKE;
UCTIONIb30BATh UX JUIS
uccleoBaHus (PyHKIHIH,
3a7jaHHOH rpauKoM

3.1

MIT 1.1.1; 1.1.2;
1.1.3;1.3.4

OnepupoBaTh NOHATHIIMU:
nepuoanveckas QyHKIIHS,
MIPOMEKYTKH MOHOTOHHOCTH
(YHKIHHU, TOYKH YKCTPEMyMa
¢GbyHKUMH, HanOOIbIIeE U
HaMMEHBIIIEe 3HAYCHUS
(YHKIMU Ha TPOMEKYTKE;
WCTIOJIB30BATh UX JIJIS
UCCIe0BaHus (PYHKIINH,
3aTaHHOU TpaPuKOM

1.3.1,1.2.4

N3006pakaTh Ha KOOPAUHATHOM
TUTOCKOCTH Tpa(uKH
JUHEHHBIX YpaBHEHUN U
HCIIOJIB30BATh UX IJI PCIICHHUA
CHCTEMBI JIMHEHHBIX
ypaBHEHUH

3.3

1.3.1,1.2.4

N3o0paxkaTh Ha KOOPAUHATHOM
TUTOCKOCTH Tpa(UKH
JMHEWHBIX YPaBHEHUH U
WCIIONB30BATh UX JJI PELICHUS
CUCTEMBI JINHEUHBIX
ypaBHEHUH

3.3

1.3.1,1.2.4

Hcnonp3oBats rpaduku
GyHKIUH 1715 McCleJOBaHUS
MPOLECCOB M 3aBUCUMOCTEN U3
JOPYTUX YYEOHBIX TUCIUILINH

3.4

1.3.1,1.2.4

MaxkcumanbHbIN TepBUYHBINA 02T — 7

Bcero 3apannii — 5, U3 HUX MO ypOBHIO ciiokHOCTH: b —3; IT - 2.

Cucrema Oll€eHUBAaHUS:

OTMeTKa Mo MATUOAIUILHON NIKAJIE

2»

«3»

«»

«5»

ITepBuuHbIC OaLIBI

0-2

3-4

5-6

[TponomxurensHOCTh PabOTH — 40 MUHYT.




1. Haitute sxctpemymbl GyHkmuu: y=e*(2x—3).
2. Haiiute IpoMeskyTKU BO3pacTaHus U YObIBaHUS QyHKIMHM: f X |= X —2X°+x+3.

3. Tloctpoiite rpaduk pyskimm: f|x|=x"—2 x*+x+3 Ha otpeske |—1;2].

> 3 2
4. Haiiute Haubombluee ¥ HaMMeHbIIee 3HadeHns QYHKIUH f(x|=x"—2 x’+x+3 Ha oTpe3ke

3
0;=|.
2
5. Cpenu mpsMOYTOJIBHUKOB, CyMMa JIJTHH KOTOPBIX paBHA 20, HAUTH MPSIMOYTOILHUK HAUOOIbIIICH
IUIOLIA/IH.
KonTpoabnast padora Ne S "HUnTerpaJ u ero npumenenue'

®opma KOHTPOJISL: KOHTPOJIbHAs paboTa

Konudukarop npoBepseMbIX 3JIEMEHTOB COJEPKAHUSI U TPEOOBAHUI K YPOBHIO MOATOTOBKH
o0yJaronuxcs

Ne IIpoBepsiembie Kon MeranpeamerHsiii | YpoBeHb MaxkcumajbHBbII
n/n npeaMeTHbIe pe3yabTart CJI0KHOCTH: | 0aJ 3a 3a1aHUe

K3C
€3yJIbTAThI
pey b/l

1. OnepupoBathb 4.5 MIT1.1;1.3 b 1
MOHSITUSIMHU:
nepBooOpa3Has u
MHTETpaJI; MOHUMATh
r€OMETPUYECKUH U
(buznyecKuit CMbICT
WHTETpaa

2. Haxonuts 4.6 MII1.1;1.3 b 1
nepBoOOpa3HbIe
3IIEMEHTAPHBIX
dyHKumi,

3. Boruncnate unrerpan | 4.6 MIT1.1; 1.3 b 1
o gopmyne
HeroTona —
JletiOuua

4, Pewmats npuknagusie | 4.7 MIT1.1;1.2;1.3;3.1; | II 2
3aJIa9H, B TOM YHCJIIC 3.2
COLIMAILHO-
SKOHOMHMYECKOTO U
¢bu3nveckoro
XapaKkTepa,
cpencTBamMu
MaTeMaTH4eCKOro
aHanm3a

Bcero 3anannii — 4, 13 HUX N0 ypoBHIO cioxHOocTH: b —3; T — 1.

MaxkcuManbHbIi epBUYHBIN 6ait — 11




Cucrema OLICHWBAHMHAA:

OTMeTKa 110 IIATHOAIUILHON IIIKaJIe «2» «3» «4y» «S5»

[TepBHuHBIC OAJLIBI 0-5 6-7 8-9 10-11

[TpopomxuTeTbHOCT paboThl — 40 MUHYT.

1. Haiitu nepBooOpa3Hyto B 00I111eM BUJIE:
a) f(x)—9x8+8x7+15'
1

6)f(X 2\/3x+ sm4x

B) f(x):551n5+cos2x,

2. Haiitu nepBoo6Opa3Hyto, rpadyK KOTOPOH MPOXOIUT uepes3 T. 4.
a) flx|=3x*—2x+4,A(—1;1).

o) flxl=ax+L:A(-1;4),
X

g)f(x):sin2x,A(%;—2).

3. BeruuciauTe UHTErpa:

2
a)f 3x2—4x—£2 dx;
X
4
6) | [4Vx—3x’]
1
2
B) {sin 2X—% dx.
4

4. Haiiti miomaib KpUBOJIMHEWHOW Tpanenuu:
y=2x2y:0;x=—1;x=1.
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