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1. NOSACHUTEJIBHASA 3AIIUCKA

Pabouas nmporpamma yuebHoro kypca «MaTemaTnka: n30paHHbIe BOIPOCHD 0a30BOTO YPOBHS
s obydarouuxest 10 —11 kmaccoB paspaboTaHa Ha ocHOBe DenepanabHOro rocylapCTBEHHOIO
00pa30oBaTEeNbHOIO CTaHIApTa CPEJHEro OOLEero o0pa3oBaHMs, ¢ yUETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, TPEABABISEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHUIO, W TPATUIMNA POCCUHCKOTO
oOpasoBanus. [ maBHast €ro uuest — 3TO OpraHu3anus CUICTEMaTHYECKOT0 U CUCTEMHOTO ITOBTOPEHUS,
yIayOJieHUsl U pacIMpPeHus IIKOJIBHOIO Kypca MaTeMaTHKH, YTO, HECOMHEHHO, OyeT HallpaBlIeHO
Ha OCMBICIICHHOE N3Y4YCHHE MATEMAaTUKH, a 3HAYUT U KAYECTBEHHYIO IIOATOTOBKY K r'OCYJapCTBEHHOM
uTOroBoi arrectanuu B popmare EI'D. /laHHBIN Kypc NO3BOJMT YAOBIETBOPUTH 00pa3oBaTeIbHbIC
NOTPeOHOCTH yYalluxcsi, OCBaMBAIONIMX 0a30BbI YpOBEHb MaTeMaTHKH. Peanu3zamus mporpaMmmbl
obecrieunBaeT (GOPMHUPOBAHHME YMEHUH U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C PELICHUEM
MaTeMaTHYeCKUX 3ajlad, Ha YJIOBJIETBOPEHHME I103HABATENbHBIX MOTPEOHOCTEH M HHTEPECOB
CTapIIEKIACCHUKOB B PA3JIMYHBIX CQepax UYeIOBEYECKOW MAEATENILHOCTH. A TaKKe JOMOIHSIET
M3y4daeMblii MaTepuajl Ha YpOKaxX CHCTEMON YIpaKHEHUH W 3a7ad, KOTOpble YriayOusitoT u
pacLIMPSIOT IKOJIbHBIM Kypc anre0pbl U Hauasl aHaJIN3a.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Matematuka: u30paHHbIE BOIPOCHD MpearosiaraeT oOecneyeHHe MOJOXKHUTEIbHON
MOTHBAllMM YyYalllUXCsl Ha IOBTOPEHHE paHee M3YYEHHOTO MaTepualla, BbIIEIECHUE Y3JIO0BBIX
BOIIPOCOB Kypca, IpeIHAa3HAYCHHBIX ISl MOBTOPEHUS, UCIIOJIb30BAHUE CXEM, MOJENEH, ONMOPHBIX
KOHCIIEKTOB, CIPAaBOYHMKOB, KOMIIBIOTEPHBIX TECTOB (B TOM 4YHCII€ MHTEPAaKTHBHBIX). B pamkax
JAHHOTO Kypca y4Yalluecs OBJIAJEBAlOT YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpas
bopMynaMpyeT CBOM JOCTIDKEHUS B MareMaTuuecko ¢opme. B Toxke Bpems oBnaaeHue
abCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTeMaTHYECKMMM KOHCTPYKLMSIMM pa3BUBAeT yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 000OCHOBBIBATh UCTUHHOCTDb YTBEPK/IEHHUS, UCIIOJIb30BaTh 0000IIIEHUE U
KOHKpETH3alliio, a0CTparupoBaHUWE U aAHAJIOTUIO, (OPMHUPYET KpeaTMBHOE U KPUTUYECKOE
MBIIICHHE.

Kypc obmnanaer 3HaYUTENbHBIM BOCIIUTATENbHBIM MOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak
yepe3 y4eOHBIM Marepuall, CocoOCTBYIOUMI (POPMUPOBAHNIO HAYYHOI'O MHUPOBO33PEHHUS, TaK U
yepe3 crneuuduky yueOHOHM nesTenbHOCTH, TpeOyromeil caMOCTOSTENbHOCTH, AaKKYpaTHOCTH,
IIPOJOJKUTENBHON KOHLEHTPALlU BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJYyYEHHBIN PE3yJIbTaT.

B ocHOBe MeToIMKM 00Y4YEeHHSI MATEMAaTUKHU JIEKUT A€ITEIbHOCTHBIM MPUHIUI 00YUYEHHUSL.

Crpyktypa Kypca «MaTteMaTnka: U30paHHBIE BONPOCH»  BKIIOYAET  CIEAYIOLIUE
COJIepKATENIbHO-METOJUUECKUE  JIMHUU: «AJNreOpandeckue BBIPRKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuMu u Tpaduxm», «Hayama MaTeMaTHdyeckoro aHaiuza», «3aaadyu
reOMETPUUECKOro Cofiep KaHus». Bce OCHOBHBIE coZlepKaTeIbHO-METOANYECKHE JIMHUH U3Y4at0TCs
Ha TMPOTSHKEHUH JBYX JIeT oOydeHHUs B CTaplIeil IIKoJie, eCTECTBEHHO IOMOJHSSA ApYr Apyra u
IIOCTENIEHHO HACHIINAsACh HOBBIMU TEMaMH M pas3zesiaMu. JlaHHBIM Kypc SIBISIETCS MHTETPAaTUBHBIM,
MOCKOJIbKY OOBEIMHSAET B ce0e cojepikaHhe HECKOJIbKUX MAaTeMaTHYeCKUX JUCHUIUIMH: anre0pa,
TPUTOHOMETPHS, MaTeMaTU4YeCcKUd aHanu3, reomerpus u jap. [lo mepe Toro kak yuwamuecs
OBJI/IEBAIOT BCE Oojee IIMPOKMM MAaTeMaTHYECKUM allapaToM, Yy HHUX IIOCIEJOBATEIBHO
(bopMHpyeTCs U COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYECKYI0 MOJIETIb PeaIbHOM CUTyaluHy,
NPUMEHATh 3HaHUS, MOJMYYEHHbIE B Kypce «Anredpa M Hadajga MaTeMaTHYeCKOro aHaluu3a», JUis



pelIeHUs]  CaMOCTOATENbHO  Cc(HOpPMYyJIMPOBAaHHOM  MaTeMaTW4ecKOM  3ajadd, a  3aTeM
UHTEPIPETUPOBATH MOTYUYEHHBIN PE3YJIbTAaT.

JIunus «YpaBHEHHS M HEPABEHCTBA» PEaTU3yeTCs Ha MPOTSHKEHUH BCETO 00YUYeHHS B CTapILeit
LIKOJIE, ITOCKOJIBKY B Ka)KJIOM DPa3zelie MPOrpaMMbl MIPEAYCMOTPEHO PELICHUE COOTBETCTBYIOIIUX
3agad. OOydvaroluecs: OBJIQAEBAIOT PA3IMYHBIMU METOJIAMHM PELICHMs LEJbIX, PALUOHAIbHBIX,
UppalMOHANIBHBIX, TIOKA3aTENbHBIX, JOrapu(PMHUUYECKMX ¢ TPUTOHOMETPUYECKUX YpaBHEHHH,
HEPaBEHCTB M HUX cucTeM. [lomyueHHbIE YMEHHs HCIOJB3YIOTCS MPH HMCCIEIOBAHUU (YHKIUN C
MIOMOILBIO IIPOU3BOJHOM, PEIICHUM NPUKIAJHBIX 3a/ad M 3aJa4 Ha HaXOXKJICHHE HauOOJbIIUX U
HaUMEHbUIMX 3HaueHud ¢GyHKuMH. JlaHHas conepxarenbHas JIMHUSA BKIIOYAeT B ceOs Takke
dopMHupoBaHHE YMEHHMH BBIIOMHATH pacd€Thl 1o (GopMmyiaM, NpeoOpa3oBaHHsS —IEIBIX,
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPDAKEHUM, a TaKKe BBIPAXKECHUH,
COZiepKalIMX CTelNeHu U Jjorapudmel. biarogaps wusyueHuro anreOpanyeckoro MaTepuana
IPOUCXOUT AajbHENIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBILIUICHUS Yydyallluxcs,
(bopMHUpYIOTCS HaBBIKA JIEAYKTUBHBIX pAacCyXICHHU, pabOTBl € CHMBOJIBHBIMH (OpMaMH,
IIPE/ICTAaBICHNUS] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJE PAaBEHCTB U HEpPaBEHCTB. Airedpa
npeiaraeT 3GpQGEeKTUBHbIE MHCTPYMEHTBHI Ul pEIleHHUs] NPAaKTUYECKUX M €CTeCTBEHHO-HAay4HBIX
3aJ1a4, HaIrJIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHo-MeToandeckas JuHUA «DyHKIMH W TpapuKH» TECHO IEPerIeTaeTcs ¢
OPYTUMHU JIMHUSIMH Kypca, TIOCKOJIbKY B KaKOM-TO CMBICIIE 33JIaéT IOCIEA0BaTEIbHOCTh U3YUEHUS
MmaTtepuana. M3ydeHue CTENeHHOW, NOoKa3aTelbHOH, Jorapu(MUUECKO U TPUTOHOMETPUUYECKUX
GyHKUMH, UX CBOMCTB M rpadMKOB, MCHONb30BaHUE (DYHKIMH A7 pelieHus 3a1ad U3 JApYrux
Y4eOHBIX NMPEIMETOB U PEaIbHON KU3HH TECHO CBSI3aHO KaK C MATEMaTHYECKUM aHAJIM30M, TaK U C
peleHneM ypaBHEHHI M HepaBeHCTB. [Ipu 3ToM 0onbIIoe BHUMaHUE YIenseTcsi (OPMHPOBAHUIO
YMEHUS BbIpaXaTh (OPMyJIaMU 3aBHCHMOCTH MEXJy pa3IUYHbIMU BEJIUYMHAMH, HCCIEI0BATh
MOJTyYeHHbIe (PYHKIUH, CTPOUTh UX rpaduku. Marepuan 3Toi conepkaTeabHON JIMHUY HAlleJeH Ha
pa3BUTHE YMEHHI U HABBIKOB, IMO3BOJIIOIIMX BBIpAXKaTh 3aBUCUMOCTH MEXKIY BEJIUYUHAMHU B
paznuuHOil (opme: aHATUTHUYECKOW, rpaduyeckodl M cioBecHOW. Ero m3ydenwe crnocoOCTByeT
Pa3sBUTHIO AITOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K OOOOLIEHHI0O M KOHKpETH3alluH,
HCIOJIb30BaHUIO aHAJIOTHH.

CopepxarenpHast ynuHus «Hauyama mMaTemMaTHuecKOro aHajli3a» IO3BOJISIET CYIIECTBEHHO
paciiupuTh KPyr Kak MaTeMaTU4eCKUX, TaK U MPUKIAJAHBIX 3ajad, JTOCTYINHBIX 00yYaromuMmcs, y
KOTOPBIX MOSBISAETCS BO3MOXKHOCTh MCCIIEOBATh M CTPOUTh IpaduKu (QyHKIUH, OonpenensTs ux
HauOOoJbIINE U HAaUMEHbIINE 3HAUEHHs, BBIYMUCIATH IUIomanud (GUryp u oObEMBI Tesl, HAXOAUTh
CKOpPOCTHM M YCKOpeHMsl mporeccoB. JlaHHas cojiepxaTeinbHash JMHHUS OTKpPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MaTeMaTHYEeCKMX MOJeleld peajbHBbIX CUTyallMi, HaX0XJIEeHUs
HAaWIy4dIlIero pEIIeHUs B TNPUKIAIHBIX, B TOM YHCIE COLMAIbHO-DKOHOMMUYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBAMM MAaTeMaTHYECKOTO aHajHu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOIO0 U KPEaTUBHOIO MBIIUIEHUS, (OPMUPOBAHMIO YMEHHUH pacrno3HaBaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTUKH B HayKe, TeXHMKe W HcKyccTBe. OOydaromuecss y3HaKOT O
BBIIAIOINXCS PE3YNIbTAaTax, OJIYYEHHBIX B XO/JI€ Pa3BUTHsI MAaTEMAaTHUKN KaK HayKd, U UX aBTOpax.

B kypce «Maremaruka: wu30paHHBIE BOMNPOCHD MPHUCYTCTBYIOT TaKK€ OCHOBBI
MaTEeMaTHYeCKOro MOJIEIUPOBaHUs, KOTOpbIe MpPH3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOEHUS
Mojiefiel peajbHBIX CUTyalluid, UCCIEOBAHMS 3TUX MOJEJe C MOMOIIbI0 ammapara airedpbl u
MaTEMaTHYECKOI0 aHAJIN3a U UHTEPIIPETALMHU MIOJyUYEHHBIX PE3YyJIbTaTOB. Takue 3aaHMsl BIUIETEHBI
B K&KIBIA M3 Pa3/Ie€loB MIPOrpPaMMBbI, TOCKOJIBKY BECh MaTepuall Kypca HIMPOKO MCIONb3YyeTCs A
pelIeHns NPUKIaAHbIX 3a1a4. [Ipy pelmenun peaapHbpIX IPAKTUYECKUX 3aa4 y4aluecs: Pa3BUBAIOT



HAOJIOIATEIbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCsi, HCIOJIb30BATh
aHAJIOTHI0, 00001aTh M KOHKPETU3UPOBATH MPOOIEMY.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHoMm 1utane Ha u3ydeHue Kypca «MaremaTtuka: u30paHHbIe BOIPOCHD Ha 0a30BOM ypOBHE
orBoauTcs 1 yac B Hexento B 10 kinacce u 1 yac B Hexemto B 11 kiacce, Bcero 3a 1Ba roga o0y4eHus
— 68 uvacos.

2. COAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

MHoro4/ieHbl
BBenenue. 3HAaKOMCTBO C JE€MOHCTPAIlMOHHBIM BapHaHTOM KOHTPOJBHBIX H3MEPUTEIIbHBIX
MaTEpHaAJIOB €JIUHOIO rocyAapCcTBEHHOro 3k3ameHa 2022 roga 1o MareMaruke, ¢ €ro CTpyKTYpOH,
coZiep)KaHueM U TpeOOBaHUSAMM, MpPEABABISIEMBIMA K peElIeHHuto 3anaHuil. JlefictBus Haj
MHorowieHamu. KopHu MHOrowieHa. PasnoskeHne MHOroudjieHa Ha MHOXUTENIH. Dopmylsl
COKpAIllCHHOr0 yMHOXeHus. AnroputM EBximpga mia MHorouneHoB. Teopema besy u ee
npumeHeHne. Cxema I'opHepa u ee npuMeHeHue. MeToabl pEIIEHUs ypaBHEHUH C LEIBbIMU
ko3puurenTamu. Perenre ypaBHeHUH BBICIIMX CTEIEHEH.

IIpeoGpa3oBanue BhIpazKeHU

[IpeoOpa3oBanusi BbIpaKeHWH, BKIOYatommMx apudmerndeckue omepauuu. CokxparieHue
anreOpandyeckux ApoOeil. IIpeoOpazoBaHue pannMOHaIBHBIX BbIpaxeHUd. IIpeoOpasoBaHus
BBIPAXKEHUH, COEPKALUX BO3BEICHUE B CTENIEHb, KOPHU HATypaJIbHON CTENIEHHU, MOYJIb YHCIIA.

Pemienne TekcToBBIX 32124

[Ipuemsl pelieHns TEKCTOBBIX 33/1a4 Ha «IABUKEHHE», KCOBMECTHYIO PabOTy»,«IIPOLEHTHI»,
«TIPONOPLIMOHAIBHOE IETIEHUE» «CMECH», KKOHLIEHTPALIUIO».

DOyHKIUHA

CaoiicTBa 1 rpaduKu d51eMeHTapHbIX QyHKIMHA. Tpuronomerpuueckre GyHKIUN UX CBOIICTBA
u rpaduku. [IpeoOpazoBanus rpadukos pynkuuil. CteneHHast QpyHKINS C HaTypaldbHBIM U LEIBIM
nokasareneM. E€ cBoiicTBa u rpaguk. CBoiicTBa 1 rpauk KOpHs N-0if cTeneHu.

Monayab 1 napamerp

OcHOBHBIE METO/IbI PEIIEHUS TPOCTEHIINX YPAaBHEHUI, HEPABEHCTB U UX CUCTEM C MOJAYJIEM.
Meron wuntepBanoB. [lonsatue napamerpa. PemeHwe npocTeWInMX ypaBHEHM W HEPaBEHCTB,
CoJiepKalINX IMapaMeTp. AHAIUTUYECKHE U Tpaduueckue MpueMbl pelieHHs 3ajad ¢ MOJAYJIEM,
IIapaMeTPOM. Toxnectsa " TOKJIECTBEHHbBIE npeoOpa3oBaHusl. ITpeoOpa3oBanue
TPUTOHOMETPUYECKUX BbIpakeHU. (OCHOBHBIE TpUrOHOMETpUuYeckue ¢GopMyIbl. YpaBHEHUE,
KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellleHue HepaBeHCTBA. MeTo1 HHTEpBaIoB. Pelienne uensix u
IpoOHO-pallMOHATBHBIX YPaBHEHUH M HepaBeHCTB. PeleHue HppalOHAIBHBIX ypaBHEHUH U
HEpaBEeHCTB. PemieHne TpuroHoMeTpuueckux ypaBHeHuil. IlpuMenenne ypaBHeHN 1 HEPaBEHCTB K
pEIIeHNI0 MaTeMaTHUeCKHX 3aJad U 3a]1a4 U3 pa3IMYHbIX 00JacTel HayKu U pealbHOM JKU3HH.

Hayana maTteMaTH4ecKOro aHajimsa

[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHMs  HocienoBarenbHOCTE.  MOHOTOHHBIE
IIOCJIEJ0BATEIBHOCTH.



11 KJIACC

Yuciia 1 BbIYUCICHUA

Hatypansnsle u nensie yucia. [Ipusnakn nenuMocty neinsix yuceil. CTeneHsb ¢ paiuoOHAIbHBIM
nokaszareneM. CBoiictBa crenenu. Jlorapudm uucna. JlecaTuunble U HaTypaJbHbIE JOrapUPMBbI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpa3oBanue BBIpaKEHHH, conepxamux Jorapudmsel. IlpeoOpasoBaHue BBIpAKEHHIA,
COJIEpIKalMX CTENEHH C PALIMOHAJIBHBIM IIOKa3aTeseM. [Ipumepbl TpPUroOHOMETPUYECKUX HEPABEHCTB.
IToka3arenbHble ypaBHEHUs M HepaBeHCTBAa. Jlorapupmuueckue ypaBHEHUS U HEPaBEHCTBA.
Cucrempl IMHEHHBIX ypaBHEHMH. PernieHne npukiIagHbIX 3a/a4 ¢ TOMOIIBIO CUCTEMbI JMHEHHBIX
ypaBHEHUH. CHCTEMbI U COBOKYIIHOCTH pallMOHAJIbHBIX YpaBHEHUH M HepaBeHCTB. [IpumeneHue
YPAaBHEHMH, CHCTEM U HEPABEHCTB K PEUICHMIO MAaTEMAaTHMYECKHUX 3aJad U 3a1ad M3 pa3iIudHbIX
o0rnactell HAYKU U peaIbHOM JKU3HH.

DOyHKUUH U rpaGuKu

Oynkuus. [lepnonnueckue Gpynkiun. [IpoMexyTkn MOHOTOHHOCTH (YHKIUU. MakCUMyMBbI H
MUHUMYMBbl QyHKUHMU. HauOosbliee W HauMeHblllee 3HAYeHHE (QYHKIMHM Ha HPOMEKYTKE.
Tpuronomerpuueckue (yHKIMM, UX cBoiicTBa U rpaduku. [lokazatenbHas u jorapupmuyeckas
¢byHKIMHU, UX cBOMCTBA U Tpaduku. Mcnonp3oBanue rpadukoB GyHKINHA 1715 pelIeHUs] ypaBHEHUH U
TUHEHHBIX cucteM. Mcmonb3oBanue TrpadukoB (YHKIUNA IS WCCIEAOBAHHUS IPOIECCOB U
3aBUCUMOCTEH, KOTOpble BO3HMKAIOT MPH DPELICHUH 3aJad M3 JPYyrux Y4eOHBIX HpPEIMETOB U
pEATBHOMN KU3HMU.

Hayana maTreMaTH4eCKOro aHaJM3a

HenpepoiBable QyHKIMH. MeETOA HHTEpBAIOB /s pelIeHUs HepaBeHCTB. [IpomsBomHas
¢ysnkuuun. I'eomerpruyeckuili U Qusnyeckuii cMpica npou3BogHOM. [Ipou3BogHBIE 3IIEMEHTAPHBIX
¢byHkuuid. GopMysbl HaXO0XKJIEHUS MPOU3BOJHOM CYMMBI, NMPOU3BEJIEHHUS M YAaCTHOTO (HYHKIMH.
[IpumeHeHne NPOU3BOAHON K UCCIENOBAHUIO (YHKIUHA Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxnenne HamOONbIIEr0O M HaMMEHbBIIEro 3Ha4YeHWs (QYHKIMM Ha otpe3ke. [IlpumeHeHue
IIPOU3BOJHON U1l HAXOXKAEHUS HAWIY4YIIEro PEeUICHUs B NPUKIIAIHBIX 3aJa4dax, M ONpeIeleHUs
CKOpPOCTH TIpolecca, 3ajaHHoro ¢opmynoil wunam rpaduxoM. IlepBoobOpasnas. TaOmuua
nepBooOpasHbIX. MIHTErpa, ero reoMeTpuueckuii u (pu3nueckuii cMpIcil. Beryrciienue nurerpana no
dbopmyne Hetotona—JleitOnuia.

3. INTAHUPYEMBIE PE3YJIbTATbI

OcBoenue yuebHoro mpenmera «MaremaTnkay JoJKHO 00eCTIeunBaTh JOCTHIKEHNE Ha YPOBHE
cpemHero ooOmero oOpa3oBaHUS CIEAYIOIIUX JTUYHOCTHBIX, METANpPEAMETHBIX M MPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3YyJbTaThl OCBOEHUS MpOrpaMMbl y4deOHOTO mpeameTa «MaTemaTukay
XapaKTePUIYIOTCS:

I'paxxnanckoe BocniuTaHue:

cOPMUPOBAHHOCTHIO  TPAKIAHCKOW TO3UIMH  OOydYaroImerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCHMCKOro OOIIecTBa, MPEACTaBICHHEM O MATEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBICHHUH, MPOIEAYP TPAXKAAHCKOTO 001ecTBa (BEIOOPHI,



OTIPOCHI U TIP.), YMEHHUEM B3aUMOJICHCTBOBAThH C COIMATIBLHBIMH MHCTUTYTAMHU B COOTBETCTBUU C MX
(GYHKIMSAMU ¥ Ha3HAYEHUEM.

[TarpuoTnyeckoe BOCIUTaAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUMCKOMN T'PAKIAHCKOW MICHTHYHOCTH, YBAXEHUS K MPOILIOMY U
HACTOSIIEMY POCCHIICKOM MaT€MAaTHKH, LIEHHOCTHBIM OTHOLICHUEM K JOCTHXKEHHUSM POCCHHCKHX
MAaTEMaTUKOB M POCCUUCKOM MaTEMAaTHYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHKECHUN B
JIPYTUX HayKax, TEXHOJOTHUSAX, chepax YKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHHS:

OCO3HAaHWEM  JIyXOBHBIX IIEHHOCTEH POCCHHCKOrOo  Hapoaa; c(HopMHUPOBAHHOCTHIO
HPAaBCTBEHHOI0 CO3HAHUS, 3TUYECKOTO ITOBEICHMS, CBSI3AHHOTO C IMPAKTUYECKUM IPUMEHEHUEM
JOCTHMKEHHM HAyKW W JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYIyIIero.

DcCTEeTHYECKOE BOCITUTAHHUE:

3CTETHYECKUM OTHOILLIEHUEM K MUPY, BKIIFOYAsl 3CTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEM,
O00OBEKTOB, 3aJa4, PEHICHHWHA, PACCYXICHHI;, BOCIPUUMYHBOCTHI0O K MAaTEMaTHYCCKHM aCIICKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHUS MPUMEHATH MATEMaTHICCKUE 3HAHMSI B MUHTEPECaxX 3/[0POBOTO U
Oe3omacHoro oOpa3a KH3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3I0pOBOC TIUTAHUE,
cOamaHCUpPOBAaHHBIN PEXKUM 3aHITUN U OTJBIXA, peryiapHas pusudeckast akTUBHOCTH); (PU3UUECKOTO
COBEPIIECHCTBOBAHMUS, IIPH 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIBHOM €SATEILHOCTHIO.

TpynoBoe BocliuTaHue:

TOTOBHOCTBIO K TPY/Ty, OCO3HAHUEM [IEHHOCTH TPYI0JIFOOHST; HHTEPECOM K Pa3IMIHBIM chepam
npodecCHOHANBEHON EATeTbHOCTH, CBA3aHHBIM C MAaTeMaTUKON W €€ MPUIOKEHHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaymiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE
IJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEMaTHYECKOMY 00Opa30BaHHUIO U CaMOOOpPa30BaHUIO HA
MPOTSKEHUU BCEH KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYAaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1ad
MAaTeMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTNYECKOE BOCIINTAHHE:

c(hOPMHUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIbTYpPhl, TOHUMAHUEM BIHUSHUSA COIMAIBHO-
SKOHOMHYECKUX TMPOLECCOB HA COCTOSHHE MPHUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
rI100aTBFHOTO XapakTepa KOJIOTUYECKUX MpoOdieM; OpUeHTaIell Ha TPUMEHEHNE MaTeMaTHUYeCKUX
3HAHUU AJIS pelIeHus 3a7a4 B 00JIaCTH OKpYKaroIIel cpebl, MIaHUPOBAHUS MOCTYIKOB U OIEHKU
MX BO3MOYKHBIX MOCJIEICTBUI JJISl OKPYKAIOIIEH CpeIbl.

[leHHOCTH Hay4YHOTO MMO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS
HAyKU 1 OOIIECTBEHHON MPAKTHKH, TOHUMAHHEM MaTeMaTHUYECKON HayKH Kak c(hephl 4eTOBeUeCKOH
JEATEeIIbHOCTH, ATAIOB €€ Pa3BUTHS U 3HAUMMOCTH JIJIS1 Pa3BUTHS LIMBUJIM3AIMN; OBJIAJIEHUEM SA3bIKOM
MAaTeMaTUKH M MaTEMAaTHYECKOW KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MHUPA; TOTOBHOCTHIO
OCYILECTBJIATH MPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

MCTaHpCIlMCTHBIe PE3YJIbTAaTbhl OCBOCHUSA HNPOTpAMMBI yqe6Hor 0 IpcaMETa «Marematuka»
XapaKTCPUIYIOTCA OBJIaAICHHUEM YHUBCPCAJIbHBIMHU no3naeamejibHbimu deﬁcmeumu,



VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU — Pe2yIsimMUEHbIMU
oeticmeusimu.

1) Vuusepcanvuvie nosnasamenvhvle Oelicmsusi, obecneuusarom Gopmuposanue OA306bix
KOCHUMUBHBIX NPOYECCO8 00YUAOWUXCcs (0C80eHUe Memoo08 NO3HAHUS OKPYICAIOWe20 MUpa;
npUMeHeHUe I02UYeCKUX, UCCILe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgpopmayuet).

Ba3oBble 1OrM4ecKre NEUCTBHS:

BBIBJIITE W XapaKTCPU30BATHL CYHICCTBCHHBLIC IMPU3HAKHM MAaTCMAaTHUYCCKHUX O6’beKTOB,
MOHATUH, OTHOIICHWA MEXIYy TMOHATHAMH; (OPMYIHPOBATH OIPEACICHUS TOHITUH;
yCTaHaBJIMBATh CYLIECTBEHHBIN IPU3HAK KJIacCU(UKALMU, OCHOBAHU JUIsl 0000LEHUs U
CPaBHEHHUs, KpDUTEPUU IIPOBOJAUMOTIO aHAJIN3A;

BOCIIPUHUMATh, (POpMyJIMpOBaTh U MpPeoOpa3OBHIBATH CYXKACHUSA: YTBEPAWUTEIBHBIC M
OTpULIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IME; YCIOBHBIE;

BBIABJIATH MAaTCMAaTUYCCKHUEC 3aKOHOMCPHOCTH, B3aUMOCBA3U U NPOTUBOPCUUA B Q)aKTaX,
JAHHBIX, HAONIOJCHMAX M YTBEPXKICHMAX; MpeanaraTb KpUTEpUU JUIS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACJIaTb BBIBOABLI C HCIOJIB30BAHHWEM 3dKOHOB JIOTMKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3AKJIFOUEHUH, YMO3AKIFOYEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSATENBHO JI0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKJICHUH (IpsMble U
OT MPOTUBHOIO), BHICTPAUBATh APIYMEHTAIUIO, IPUBOJUThH MIPUMEPHI U KOHTPIIPUMEDHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

BbIOMpPATh cr1oco0 perieHus yueOHoM 3a1auM (CpaBHUBATh HECKOJIbKO BAPUAHTOB PELICHHUS,
BbIOMpPAaTh HauboJee MOIXOAAIIMMI ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).

Bba3oBbie uccneaoBaTenbCcKue HeﬁCTBHHZ

HCI0JIb30BaTh BOIPOCHI KaK MCCIEI0BATENbCKUIM HHCTPYMEHT NO3HaHUs; (OpMYJINPOBAThH
BONPOCHI, GUKCUPYIOIINE TPOTHBOpEUHE, MPOoOIeMy, yCTaHAaBIUBATh HICKOMOE M JJaHHOE,
(GbopMHpPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

HpOBOI[I/ITI) CaMOCTOSTCIBbHO CHHaHI/IpOBaHHBII\/'I SKCHepI/IMeHT, HCCIICOIOBAHUC 110
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SIBJICHHS, IIpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy O0bEKTaMH, SBICHUSIMH, MPOIIECCAMHU;
CaMOCTOSITENFHO (POPMYITHPOBATH 0OOOIIEHUS M BBIBOJBI M0 PE3yJbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUsI, HWCCIIEOBAHMs, OIEHUBATh JOCTOBEPHOCTh IOMYUYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 00OOILEHHUIH;

HpOFHOSI/IpOBaTI) BO3MOXXHOEC paSBI/ITI/IC HpOHGCC&, a TAaKXE BBIABHUT'ATH HpeI[HOJ'IO)KeHI/Iﬂ 0
€r0 pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabota ¢ nuadopmanmeii:

BBISBJIATH JePUIUTHI UHOOPMALIUY, TaHHBIX, HEOOXOAUMBIX JI OTBETA HA BOIPOC U JJIS
pellIeHus 3a/1auH;

BbIOMpaTh MHMOPMALMIO M3 HMCTOYHUKOB pa3IMYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEMATHU3UPOBaTh U HUHTEPIPETUPOBATh HHPOPMAIMIO Pa3IMYHBIX BUIOB M (GopM
IIPE/ICTaBIICHMUS;

CTPYKTYpUpPOBaTh  HMH(OpMAIUIO, TMPEACTaBIATh €€ B  pas3IMuHBIX  (QopMmax,
WUTIOCTPUPOBATH rpauuecKu;

OLIEHUBATh HAA&KHOCTh HMH(POPMAIMM MO CAMOCTOSTEIBHO  Cc(HOpMyIHpPOBAaHHBIM
KPUTEPUSIM.



2) Vhusepcanrvhvle KOMMyHUKamueHnwle Oelicmeus, 00ecnedusarom coopmuposanHocns
COYUATILHBIX HABLIKOG 0OYUAIOUUXCHL.
OOmenue:

BOCIIPHHUMATh U (OPMYJIMPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSIMU M LEISIMU
OOLICHYS; SICHO, TOYHO, PAMOTHO BBIPAXXATh CBOIO TOUYKY 3PCHUS B YCTHBIX U UCHMEHHBIX
TEKCTax, J[aBaTh IOSCHEHHUS M0 XOJy PEIICHHUs 3ajJauyd, KOMMCHTHPOBAThH ITOJIyYCHHbIN
pe3ynbTarT;

B X0ze 0oOCYXIEHHs 3a/aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMBbl, IPOOJIEMHI,
pemaeMoi/’I 3ala4M, BBICKA3bIBATh WACHU, HALICIICHHBLIC HA IMOUCK PCHICHUA; COIMOCTABJIATH
CBOU CYXKJCHHS C CY)KJICHHUSMH JPYTHX YYACTHUKOB JHaiiora, OOHAPYKUBATh paziINune U
CXOACTBO TIO3MLHI; B KOPPEKTHOH QopMe (HOpMYIHPOBaTh pa3HOINIACHS, CBOU
BO3paXKCHUS;

NpCACTABIATEL PE3YJIbTAThI PCIICHHA 3ada4dM, SKCICPUMCHTA, HCCICAOBAHHA, IPOCKTA,
CaMOCTOSITENIHO BbBIOMpAaTh (opMaT BBHICTYIUICHHS C YYETOM 3a/1ad4 NPE3CHTALUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyTHUYECTBO:

MMOHUMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHON U WHAMBHUAYAIbHON paboThI Mpu
pelieHny y4eOHBIX 3aJad; MPUHUMATH IIeJIb COBMECTHOM IEeSTeNbHOCTH, IUIAHUPOBATH
OpraHM3allMi0 COBMECTHOW paboThl, paclpenensiTh BHABI pabOT, JAOroBapUBaThCA,
00CYX/1aTh MPOLIECC U PE3YNIbTAT padOTHI; 0000IIATh MHEHHUS HECKOJIBKUX JIIOACH;
Y4acTBOBATh B TPYMNIOBEIX (hopmax paboThl (0OCyXkaeHUs, OOMEH MHEHHH, «MO3TOBBIC
LITYPMbD» U UHBIE); BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JIEHCTBUS C
IPYTMMU 4YI€HaMU KOMaH/bl; OLICHWBATh KaueCTBO CBOErO BKJIaJa B OOIIMH MPOIYKT MO
KpUTEpUsIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHUS.

3) Vuusepcanvuvie pezynamuensie Oelicmeus, 0becneuugaom QopMuposanue CMvlCl06biX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUIAH, alTOPUTM pEIIeHUs 3a7ayd, BHIOMpAaTh CHOCOO0 pEeUIeHHs ¢ Y4YETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpOBaTb U KOPPEKTHPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM HH(pOpMaLIHHL.

CaMOKOHTpOJIb:

BJIaJIeTh HABBIKAMU MO3HABATEJIbHOM pedieKCHN KaK OCO3HAHMSI COBEpPLIAEMBIX IEHCTBUI
U MBICIUTENIbHBIX IPOLECCOB, HUX PEe3yJbTaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U Pe3yJIbTaTa PEIICHNs MaTEMaTUUECKOH 3a1auu;

MIPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IIpH PEIIEHHUU 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HaWIECHHBIX
OIIMOOK, BBISIBJICHHBIX TPYJHOCTEIH;

OLIEHHMBATh COOTBETCTBHE Pe3yJIbTaTa LEIH U YCIOBUSAM, 0ObICHATH IPUYHHBI TOCTHKEHUS
WIN HEIOCTUXKEHUS pPEe3yJbTaTOB JEATEIbHOCTH, HAaXOAUTh OIIMOKY, aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

Yucia ¥ BBIYHCICHUSA

OnepupoBaTh NOHSATHSIMHU: PAIMOHAIBHOE M JICHCTBUTENBHOE YHCIO, OOBIKHOBEHHAS H
JeCATUYHAs IPOOb, MPOLCHTHI.

BeimonsaTe apupmMeTryeckue onepanun ¢ paliMoHaIbHBIMU U J€HCTBUTEIbHBIMU YUCIIAMH.

BoimonHaTe npuOnnkEHHbIE BBIYUCIEHNUS, UCTIONb3YS [IPaBUiIa OKPYIJICHUS, A€1aTh IPUKUIKY
U OLIEHKY pe3yJibTaTa BbIYMCICHUM.

OmnepupoBaTh MOHATUSAMH: CTENEHb C LENbIM IOKa3aTeleM; CTaHAapTHas (opma 3amucu
JEUCTBUTENBHOIO 4YMCJIA, KOPEHb HATYpaJbHOM CTENEHHU; HCIOJIb30BaTh IMOAXOIAILYI0 (GopMmy
3aIUCH ICHCTBUTENIBHBIX YUCEN JUIsl pEIeHHsI TPAKTUYECKUX 3a7a4 U IIPEJCTaBICHUS JaHHBIX.

OnepupoBaTh NOHATHUAMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBLHOIO YIJa; MUCIOJIb30BaTh
3aMuch MPOU3BOJIBHOIO yIila uepe3 00paTHbIE TPUTOHOMETPUUECKHE (DYHKLINU.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBaTh MOHATHSMHU: TOXIECTBO, ypaBHEHHME, HEPaBEHCTBO; LI€J0€, PaLMOHAIbHOE,
UppaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BoinonHaTe  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPQXEHMH W peuiarhb
TPUTOHOMETPUUECKUE YPABHEHMSL.

BoimonHATe npeoOpa3oBaHus LENbIX, PallMOHAIBHBIX M HMPPALMOHANBHBIX BBIPRKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEIbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS M HEpaBEHCTBA JJIs PEIICHUS MAaTEMaTHYECKUX 3a/Jady U 3a/1ad u3
pa3nuYHbIX 001acTe HAYKH U PEeaTbHOM KU3HH.

MonenupoBaTh peajibHble CUTyallui Ha A3bIKe areOpbl, COCTABIATh BHIPAXKEHUS, YPaBHEHNS,
HEpaBEHCTBA I10 YCIOBUIO 3a/1a4M, UCCIIE0BATh TOCTPOSCHHBIE MOJIENIN C UCIIOIb30BaHUEM allapara
anreopsl.

DyHKUMH U TPapuKu

OmnepupoBaTh MOHATUAMU: (QYyHKIMS, CIIOCOOBI 3afaHus (PyHKIUH, 00JacTh ONpEeNeHHs U
MHO’KECTBO 3HaU€HUN (QyHKIUU, rpa@uK QYHKINH, B3aUMHO OOpaTHbIE (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTh U HEYETHOCTh (PYHKIMH, HYJIU (PYHKLIUHU, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpapuky QyHKIMHA U1 peleHns ypaBHEHUH.

Crpoutps M uuTaTh rpaduKu JIUHEHMHON (QYHKUMH, KBAaJpaTUYHONW (QYHKIMH, CTETIEHHON
(GYHKIUY C LEIbIM TTOKa3aTeNIeM.

Hcnonb3oBare rpaguku (QyHKIMA A8 HCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH INpHU
peleHnH 3a/a4 M3 APYruX y4eOHBIX IMPEeIMETOB M pealbHOW >KU3HH; BBIpaXKaTh (opMyiamMu
3aBHUCHUMOCTH MEXy BETUYMHAMU.

Havyana maTeMaTHuyeckoro anajaimusa

OnepupoBaTh MOHATUAMHU: IOCIEIOBATEIbHOCTh, apHU(METHUecCKass M TIeoMeTpudecKas
IIPOrPECCUHN.

OnepupoBaTh NOHATUSIMU: OECKOHEUHO YOBIBaroIlas reoMeTpuyecKas Mporpeccus, cyMma
0ecKOHEYHO yObIBaIOLIei reOMETPUUYECKON TPOTPECCHH.

3amaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEI0BATENIBHOCTEN U IPOTPECCUN I PEILIEHUS PEATIBHBIX 3aa4
MPUKJIQJHOTO XapaKTepa.



MHo:xecTBa M JIOTHKA

OHepI/IpOBaTL IIOHATHUAMU . MHOXKECTBO, onepam/m Had MHOXCCTBaAMMU.

HCHOJIB?;OB&TL TeOpeTI/IKO-MHO)KeCTBeHHBIf/’I armapaT JJIs1 OIIMCAaHUA peaJIBHLIX HpOI_IeCCOB 158
SIBJICHUH, IPY PEIICHHUH 33724 U3 IPYTUX YIeOHBIX MMPEAMETOB.

OrnepupoBaTh MOHATHAMU: ONPEIEICHUE, TEOPEMA, CIICCTBUE, JOKA3aTeIbCTBO.

11 KJIACC

IIpeoOpa3oBanmne BbIpa:KeHU
[IpeoOpa3oBanue creneHHBIX BbIpakeHUH. [IpeoOpazoBaHMe MOKA3aTEIbHBIX BBIPAKCHUH.
[TpeobOpaszoBanue norapupmMudeckux BoipaxkeHuil. [I[peodpazoBanne TPUTOHOMETPUIECKUX

BBIPAYKCHHUIA.
YpaBHeHusl, HePaBEHCTBA M UX CHCTEMbI
Paznuunble  cnocoObl  pemieHuss — ApPOOHO-  palMOHAIBHBIX,  UPPALUOHAIbHBIX,

TPUTOHOMETPHUYECKUX, MOKA3aTEeNIbHBIX, JOTapU(PMUIECKUX ypaBHEHHH U HepaBeHCTB. OCHOBHBIC
IIPUEMBI pellIeHHs] CCTeM ypaBHeHU. Vcnoap30BaHne CBOMCTB U rpadukoB QyHKIUHI IpU pelieHun
ypaBHEHMI M HepaBeHCTB. V300paxeHHe Ha KOOPIAMHATHOW IJIOCKOCTH MHOXKECTBA PELICHUH
YPaBHEHUM, HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

Moayab 1 napamerp

Pemienne mnoxa3aTenbHbIX, JIOTapu()MUUYECKUX YpAaBHEHHWH, HEPABEHCTB M HUX CHCTEM,
coJiep KaluX MoayJib. PerieHne noka3aTenbHbIX, JIOrapu(MUYeCKUX ypaBHEHUH, HEPABEHCTB U UX
CUCTEM, coJeprKaux napamerp. OyHKIMOHAIbHO-TpadUIECKUIl METO/1 PELLIEHUs TTOKa3aTeNIbHbIX,
Jorapu(pMHUUECKUX ypPaBHEHH, HEPABEHCTB C MOJIYJIEM, TAPAMETPOM.

IIpousBoaHas M ee IPUMEHEHUE

Haxosxnenne npon3BoiHON (YHKINH, BBIYUCIEHUE YTIIOBOTO KO3 duIeHTa

KacaTeJbHOW, COCTABJIICHUE YPaBHEHUS KacaTeabHOW. DU3NUECKUN U T€OMETPUUECKUN CMBICIT
npousBojHON. [IpomsBogHas crnoxxkHoil QyHkuuu. [IprMmeHeHne NPOM3BOAHON K HCCIIEJOBaHHIO
¢byHKuMit 1 noctpoenuto rpaduxos. Hanbonpiiee 1 HauMeHblee 3Ha4eHUs (PyHKIMH, S3KCTPEMYMBI.
IIpuMeps! UCTIOIB30BaHUSA ITPOU3BOJHON IJI HAXOXKIACHHS HAWIY4lIETrO PEIICHKS B IPUKIIAIHBIX, B
TOM YHCJIE COLMATbHO-DKOHOMUYECKHX, 3a/1a4ax.

IInanumerpus. Ctepeomerpust

CriocoObl HaX0XKJIEHUs MEIUaH, BBICOT, OUCCEKTPUC TpeyrojapHuKa. Haxoxnenue miomaaei
¢buryp. Yrisl B npocTpaHcTBe. PaccTosiHUS B TpocTpaHCTBe. Bhruncienue miomazaei moBepxHoCcTu
u 00BEMOB MHOTOrpaHHUKA. BpluncieHue Iuiomaneld HOBEPXHOCTH M OOBEMOB TeJ Bpallle
OnepupoBaTh NOHATUSAMU: HATYPAJIBHOE, LIEJI0€ YNUCIIO0; UCIIOJIB30BAaTh MPU3HAKYU JEIUMOCTH LIEIIBIX
qlCell, pa3J0XKEHUE YMCIIa Ha IPOCTbIE MHOXKHUTENN JUIs pelieHus 3aaad. OnepupoBarb NOHATHEM:
CTEIEeHb C PALMOHAIBHBIM MOKa3areneM. OnepupoBaTh NOHATHAMM: JIorapu(dM yKcia, 1eCITUYHbIE
U HaTypaJIbHbIE JIOTaPU(PMBI.



4. TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
n/n NPOrpaMmblI Bcero Kontpoaensie  Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
MHoro4wieHb! POUI https://www.nes.ru/
[IpeoOpa3oBanme BEIpAKESHUH 1 POIII https://www.nes.ru/
®DenepallbHbIIl HHCTUTYT
MeIarorn4ecKux
3 Pemenue TekcTOBBIX 33124 6 U3MEpEHHUI
http://www.fipi.ru/
4 OyHxmn 6 1 PBUI https://www.nes.ru/
®denepanbHbII HEHTP
5 Monynb 1 mapameTp 6 1 TECTUPOBAHUS
http://www.rustest.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://www.nes.ru/
https://www.nes.ru/
http://www.fipi.ru/
https://www.nes.ru/
http://www.rustest.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabubie IlpakTuueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pemry EI'D
1 [Ipeo6 i 4 .
peoOpa3oBaHKe BbIpAKEHUI https://eqe.sdamgia.ru/
2 VYpaBue epaBeHCTBA CHUCTE 9 1 POL
BHCHUS, H BCHCTBA N UX CUCTCMBbI
P > HEP https://www.nes.ru/
Pemy EI'D
3 M 6 .
ALY 1 HapaMetp https://ege.sdamgia.ru/
POII
4 [Ipou3BoHas U ee MPUMEHEHUE 9 1 httos://www.nes.ru/
) 3anaun reome €CKOT'0 COJIepKa 6 1 Pewy EI'S
qu IreoM HYCCKOT" JKaHUA .
8 P AeP https://ege.sdamgia.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://ege.sdamgia.ru/
https://www.nes.ru/
https://ege.sdamgia.ru/
https://www.nes.ru/
https://ege.sdamgia.ru/




		2023-09-25T10:19:42+0300
	Ефимов Дмитрий Георгиевич




