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NNOACHUTEJIBHAA 3AIIUCKA

PaGouast mporpamMmma yueOHOTO Kypca «MareMaTruka: n30paHHbIe BOIPOCHD 0a30BOT0 YPOBHS IS
oOyyaromuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaqbHOrO TrOCYAapPCTBEHHOTO
00pa3oBaTeNbHOI0 CTaHJAapTa CpeAaHero oOliero ooOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUI, NpPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHMIO, U TPaJuLUil POCCUKCKOTO
oOpa3oBanus. ['maBHast ero uaest — 3TO OpPraHU3alUsg CUCTEMATHYECKOTO M CHCTEMHOTO MOBTOpPEHUS,
yIIIYONEeHHUST M PacIIUpeHus MKOJIBHOTO Kypca MaTeMaTUKH, YTO, HECOMHEHHO, Oy/IeT HalpaBJIeHO Ha
OCMBICJIICHHOE M3yY€HUE MaT€MaTUKM, & 3HAYUT U KAueCTBEHHYIO IOATOTOBKY K TOCYJapCTBEHHOMN
uToroBor arrecranuu B (opmare EI'D. JlaHHBI Kypc MO3BOJHUT YIOBJICTBOPUTH OOpa3oBaTCIIbHBIC
NOTPEOHOCTH y4YalllUXCsl, OCBAaMBAIOIIMX OAa30BbI ypOBEHb MaTeMaTUKH. Peain3anus mnporpammbl
obecrieunBaeT (OPMUPOBAHME YMEHUH U CHOCOOOB JIEATENBHOCTH, CBA3AHHBIX C PEIICHUEM
MaTeMaTHYeCKUX 33734, Ha YAOBJIECTBOPEHHE II03HABATEIbHBIX TOTPEOHOCTE U HHTEPECOB
CTapUIEKIACCHUKOB B pa3IMYHbIX c(hepax ueI0BeueCKOl e TEIbHOCTH. A TaKkKe TOMOTHSIET U3y4aeMblil
MaTepual Ha ypoKax CHCTeMOH YIpakHEHUH U 3ajiay, KOTOpble YIIyONSIOT U PacCIIMPSIOT MKOIbHBIN
Kypc anreOpbl ¥ Hauasl aHAIIN3a.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Matemaruka: u30paHHBIE BOMPOCH» MpEANOiaracT o0O0ecreueHHe IOJIOKUTETbHON
MOTHBALIMM YYalllMXCsl HAa IIOBTOPEHHME paHEe M3YUYEHHOT0 MaTepuasa, BbIJIEICHHUE Y3JIOBBIX BOIPOCOB
Kypca, NMpeAHa3HA4YEeHHBIX AJI IOBTOPEHUS, HUCIIOJIB30BAHUE CXEM, MOJEIEH, ONOPHBIX KOHCIEKTOB,
CIPAaBOYHUKOB, KOMIBIOTEPHBIX TECTOB (B TOM YHMCJIE€ MHTEPAKTUBHBIX). B paMkax naHHOro kypca
yyaliecsl OBJIaJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpas (popMyIupyeT CBOU
JOCTIDKEHUSI B MareMaTmdeckod ¢opme. B Toxxe Bpems oBnaneHue aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHM MAaTE€MaTU4YECKUMHM KOHCTPYKLUUSAMHU DPAa3BUBAE€T YMEHHME HAXOAUTb 3aKOHOMEPHOCTH,
00OCHOBBIBaTh ~ MCTUHHOCTb  YTBEP)KICHMsI, HCIOJIb30BaTh O00O0OIIEHHME H  KOHKPETH3AlHMIo,
abcTparupoBaHMe U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTUUECKOE MBILIUICHHUE.

Kypc obnagaer 3HaunTEIbHBIM BOCIIUTATEIbHBIM TOTEHIINATIOM, KOTOPBIA pealin3yeTcsl Kak uyepes
y4eOHbI Marepuain, CrIocoOCTBYIOIIMN (OPMUPOBAHMIO HAYYHOIO MHUPOBO33PEHHUS, TaK U yepe3
cneuuuky  y4eOHOH  JesATeNbHOCTH,  TpeOyromed  CcaMOCTOSTENBHOCTH,  AKKypaTHOCTH,
MPOJOKUTEIbHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJyYEHHBIN pe3ysbTar.

B ocHOBe MeTOMKM 00YUYEHHS] MATEMAaTUKU JIEKUT AESITEIbHOCTHBIN NPUHIIUI 00YUEeHHUS.

CrpykTypa Kypca «MareMaTHka: W30paHHbIE BOIIPOCHD» BKIIIOYAET CIEAYIOIINE COAEPIKATEIbHO-
METOAMYECKHE JUHUU: «ANredpandeckue BbIpaKeHUsS», «YPaBHEHUS U HepaBeHCTBa», «DyHKIUU U
rpadpuxu», «Havama maremaTmyeckoro aHaiusa», «3ajadydl TE€OMETPUYECKOro cojepxkaHusi». Bce
OCHOBHBIE COJIEpKATEeIbHO-METOAMYECKHUE JTMHUM H3Yy4alOTCs Ha MPOTSHKEHHH JBYX JIET OOy4eHHs B
CTapLIei IMIKOJE, eCTECTBEHHO IOIOJHSSA APYr Apyra M IMOCTENEHHO HACBHIASCh HOBBIMHU TEMaMH U
pa3znenamu. JlaHHBIH Kypc SBISi€TCS WHTETPATUBHBIM, IOCKOJBKY OOBEAMHSET B cebe cojlepiaHue
HECKOJIbKUX MAaTeMaTH4YeCKUX JUCHUIUIMH: anre0pa, TPUTOHOMETPHUS, MaTeMaTHYeCKUH aHau3,
reomerpust u 1p. Ilo Mepe Toro kak ywamuecs OBJaJ€BalOT BCE Oosiee MIUPOKUM MaTeMaTHYECKUM
amnmapatoM, y HHMX [OCJEeIOBaTelIbHO (OpMUpYETCS U COBEPILIEHCTBYETCSI yMEHHE CTPOMTH
MaTeMaTHUYECKyI0 MOJIENb PeaJbHON CUTYyalluH, IPUMEHSATh 3HAHUS, MTOJy4YeHHbIE B Kypce «Amredpa u
Hayaja MaTeMaTU4yecKoro aHalu3a», M  pPELIeHUS  CaMOCTOSITeNIbHO  CHOPMYIUPOBAHHOMN
MaTeMaTU4YeCKOH 3a7a4uu, a 3aTeM HHTEPIPETUPOBATH MOJTYUEHHbIN pe3ynbTar.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEAJM3yeTCsl Ha MPOTSHKEHUM BCEro OOyueHHs B CTaplueit
LIKOJIE, TIOCKOJIBKY B KaXKJOM pa3zielie MPorpaMMbl IPEyCMOTPEHO PELUIEHHE COOTBETCTBYIOLINX 3a/1ay.
OOyuaromyecss  OBJAJEBAIOT  pa3IMYHBIMH ~ METOJAAMU  pEIIeHUS  LEeNbIX,  palMOHAJIbHBIX,
UppaLMOHATIbHBIX, TOKA3aTENbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHU, HEPABEHCTB
U ux cucreM. llomydyeHHble yMEHMsSI HCIOJIB3YIOTCA NpPHU HCCIEIOBAaHUM (PYHKIMHA C TOMOILBIO



IPOM3BOJHOM, PEUIEHUN MPUKJIAAHBIX 33a4 M 3a]a4 Ha HaXOXJIEHUE HanOOJIbIIUX U HAUMEHBIIMX
3HaueHu# QyHkuuu. JlaHHas cofepxKarenbHas JIMHUS BKIIOYAET B ce0s Takke (GOPMHPOBAHNE YMEHUH
BBINOJIHATE PACYETHl MO (opMysiaM, MpeoOpa3oBaHUs LENbIX, PALUOHANBHBIX, UPPALMOHAIBHBIX WU
TPUTOHOMETPUUYECKUX BBIPAKCHHUM, a TaKXKe BBIPAKEHUH, COJACpXKAIlUX CTENEHH U JIOTapU(MBI.
bnarogaps  wu3ydyeHuro — anreOpamdyeckoro - Marepuala  IPOUCXOJUT  JajbHEillee  pa3BUTHE
QITOPUTMUYECKOTO M a0CTPAKTHOIO MBIIIJICHUS Yy4alluxcs, (OPMHUPYIOTCS HaBBIKM JEIyKTHBHBIX
paccyxaeHui, paboThl ¢ CUMBOJIBHBIMU (hOPMaMH, NPEICTABICHHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B
BUJC PABEHCTB M HepaBeHCTB. AunreOpa mpeanaraet 3(QQeKTHBHbIE HHCTPYMEHTBHI JJIsl pPELICHHUs
IIPAKTUYECKHUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HaIJIAJHO JJIEMOHCTPUPYET CBOM BO3ZMOKHOCTH KaK SI3bIKa
HayKH.

CopnepxaTtenpHo-MeToANYeCKast TUHUA «DYHKIUHU U IpadUKU» TECHO MEpenseTaeTcs ¢ JpyruMu
JUHUSMHM Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 3aAa€T IOCIEA0BATEIbHOCTh M3Y4YEHUs MaTepuaa.
W3ydenune creneHHON, MOKa3aTeIbHOH, JIOrapu(MUUYECKOH M TPUTOHOMETPUYECKUX (YHKIMHA, HX
CBOWCTB U Irpa)uKOB, UCIOJIb30BaHUE (PYHKIUH I peleHus 3aad U3 APYruxX y4eOHbIX MPEIMETOB U
pEAIbHOM KM3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM AHAJIM30M, TaK U C PEIICHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3ToM GoJbIIoe BHUMaHUE yaenseTcs (OpMUPOBAHUIO YMEHUS BRIpaKaTh GopMyIaMu
3aBHCUMOCTH MEXAY DPA3JIMYHBIMH BEITMYMHAMH, WCCIIEAOBATh IONy4YE€HHBIC (YHKIMH, CTPOHUTH HX
rpaduku. Marepuan 3TOH coJep)KaTeabHOM JIMHMM HalelleH Ha pa3BUTHE YMEHUH M HAaBBIKOB,
NO3BOJISIOIIMX BbIpAXaTh 3aBUCHUMOCTH MEXIY BEJIMYMHAMHU B PA3JIMYHOM (hopMe: aHAIUTUYECKOl,
rpaduveckoil u cioBecHOW. Ero m3ydeHue crnocoOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS,
CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUH, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas nuHMs «Hagama MaTeMaTHMYeCKOro aHaliM3a» I03BOJSET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U IPUKJIAAHBIX 3a/1a4, JOCTYIHBIX 00y4JaroIuMCsl, Y KOTOPBIX
HOSIBIISIETCS BO3MOKHOCTh MCCIIEIOBATh U CTPOUTH rpaduku QyHKIHIA, ONPEensTh UX HauOOJbIIUE U
HAaUMEHbBIINE 3HAYEHUSI, BBIYUCIISATH IUIoaau GUryp u o0bEMbI TeJl, HAXOUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHasg colep)kaTesbHAas JIMHMS ~OTKPBIBAET HOBBIE BO3MOXHOCTH IIOCTPOCHMS
MaTEMaTHUYECKUX MOZEIEH peaIbHbIX CUTYallMil, HaX0XKICHUS HAWIYUIIEero PeIeHUs B IPUKIAIHBIX, B
TOM YHCJIE COLUAIIbHO-DKOHOMUYECKHX, 33aa4axX. 3HAKOMCTBO C OCHOBaMHM MAaT€MaTH4YECKOro aHajIn3a
CIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOTO, (OPMaANbHO-JIOTMYECKOIO W KpPEaTUBHOTO MBIIUICHUS,
(GOpMHpOBAHHIO YMEHHMH pAacno3HaBaTh MPOSIBIECHHS 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHMKE U
uckycctBe. OOydaronyecs y3HAIOT O BBLAAIOLIMXCA pe3ynbTaTaX, MOJYYEHHBIX B XOJAE DPa3BUTHUSA
MaTeMaTUKHU KaK HayKH, U UX aBTOpax.

B kypce «MartemaTuka: n30paHHbIE BOIPOCH» MPUCYTCTBYIOT TaKKe OCHOBBI MaTEMaTHUYECKOIO
MOJIEIUPOBAHMs, KOTOPBIE IPU3BaHbI CPOPMHUPOBATH HABBIKHM IIOCTPOCHUS MOJIeJIeH peabHbIX CUTYaIUi,
UCCIIIOBAaHMsT 3THX MOJeNel ¢ INOMOIIpI0 anmapara aireOpbl M MaTeMaTH4ecKoro aHaiu3a H
MHTEPIIPETAllUd TOJYYEHHBIX pe3ylbTaToB. Takue 3ajaHusl BIUIETEHbl B KaXAbIH U3 pa3lielioB
IIPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall Kypca IIUPOKO UCIOIb3YeTCs Ui PEIIeHUs TPUKIIaJHBIX 3a/1a4.
[lpu pemieHMH peanbHBIX NPAKTHUECKUX 3a]lad ydalluecs pPa3BUBAIOT HAOMIOATENBbHOCTh, YMEHHE
HaXOJUTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCs, MCIOJIB30BaTh  aHaJOruio, 0000marte
KOHKPETH3UPOBATh POOIIEMYy.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHoM miaHe Ha u3yueHue Kypca «Maremaruka: n3OpaHHbIE BOIPOCHD Ha 0Aa30BOM YpOBHE
otBoautcs 1 gac B Henento B 10 kiracce u 1 gac B Henmenio B 11 kimacce, Bcero 3a /iBa roga oOy4eHus —
68 yacos.

COAEP KAHUE YYEBHOI'O KYPCA

10 KJIACC



MHoro4/ieHbl
BBenenue. 3HakOMCTBO ¢ IEMOHCTPAIMOHHBIM BaPHAHTOM KOHTPOJBHBIX U3MEPUTEIBHBIX MATEPUAIIOB
€IMHOr0 TOCYJAapCTBEHHOTO Ak3ameHa 2022 roja 1o MareMaTUKe, ¢ €ro CTPYKTYPOM, COIEpKaHUEM U
TpeOOBaHUSIMU, TPEABSBIIEMbIMH K pEHICHHIO 3amaHuid. JlelicTBus Haag MHorowieHamu. KopHu
MHOrowieHa. Pa3jioxxeHrne MHOrowieHa Ha MHOXUTEIH. DPOpMyJbl COKPAIEHHOIO YMHOKCHMUS.
Anroputm EBknmpa mis MHorowieHoB. Teopema besy um ee mpumenenue. Cxema ['opHepa u ee
npuMeHeHrne. MeTo/bl pellieHus ypaBHEHUH ¢ 1esIbIMU Kodd dulinenTamu. Perienne ypaBHeHH BBICIIUX
CTEIICHEH.

IIpeoGpa3oBanue BhIpazkeHUii

[IpeoOpazoBanus BbIpakeHUM, BKIOUalOmuX apudmerndeckue omepanuu. CokpaileHue
anredpandeckux apoodeit. [IpeobpazoBanue panuoHaabHbIX BbipaxkeHUil. [IpeoOpazoBanHus BhIpakeHUM,
COZIepKAIIMX BO3BEICHUE B CTEIICHb, KOPHU HATYpaJIbHOM CTEIIEHU, MOJYJIb YUCIIA.

PemeHue TekCTOBBIX 32124

[TpuiemMbl peleHUS TEKCTOBBIX 3aad HA «JIBI)KEHHE», «COBMECTHYIO pPabOTy»,«IIpPOLEHTHI,
«IIPONOPLIMOHATILHOE JIEJIEHUE)» «CMECHY, «KOHLIEHTPALIMIO».

DyHKUMH

CoiictBa u rpaduku 31eMeHTapHbIX QyHkmid. Tpuronomerpuueckue QyHKIMH UX CBOHCTBA U
rpaduxu. IIpeoOpazoBanust rpadukoB ¢yHkumii. CreneHHas (YHKIUS C HaTypajdbHBIM U IIEJIBIM
nokazarenem. E€ cBolicTBa u rpadguk. CBoiicTBa U rpaduK KOpHS N-0H CTEICHHU.

Moayab 1 napamerp

OCHOBHBIE METOJIbI PEIICHUs] MPOCTEHUIITNX YpPaBHEHUW, HEPABEHCTB M MX CHUCTEM C MOJYJIEM.
Meron wunrtepBanoB. llonstue mnapamerpa. Pemienwe npocTedmMX ypaBHEHHM U HEPABEHCTB,
coJlepKalIuX mapaMerp. AHaIUTUYECKHWE M TrpaduyuecKue NpUeMbl peIlleHUs 3aJad C MOZYJEM,
napameTrpoM. ToXIecTBa U TOXAECTBEHHbIE MpeoOpa3zoBanud. [IpeoOpa3oBanne TPUTOHOMETPHUIECKUX
BbIpakeH. OCHOBHBIC TPUTOHOMETpUYECKUe (hOpMYIIbl. Y paBHEHHE, KOPSHB ypaBHEHUs. HepaBeHCTBO,
pelieHne HepaBeHCTBa. MeToj mHTepBaioB. Perienue mensix u ApoOHO-pallMOHAIBHBIX YpaBHEHUH U
HEpaBeHCTB. PelieHue vppanuoHalbHBIX YPaBHEHHM W HEPAaBEHCTB. PerieHue TPUrOHOMETPUYECKUX
ypaBHeHUH. [IpruMeHeHne ypaBHEHUM W HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3aJay M 3a/ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

Hauvana maTemaTnueckoro aHajamsa

ITocnenoBareabHOCTH, CHOCOOBI 3a7aHus MOCIIEA0BATEIBHOCTEM. MoOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

11 KUIIACC

Yuciia 1 BIYUCICHUSA

Harypanbnsle u nensie yncna. [Ipusnaku aenumocTH 1enbix yucenl. CTeneHb ¢ paluOHAIbHBIM
nokasaresneM. CBoiictBa crenenu. Jlorapudm umcina. JlecaTHUHBIE U HATypalIbHbIE JIOTapU(PMBI.

YpaBHeHus] M HEPABEHCTBA

[IpeoOpazoBanue BbIpakeHUM, coaepxamux Jjgorapupmel. I[IpeoOpazoBaHue BBIpAKECHUIH,
COJIepXKAIIMX CTENEHU C PALMOHAJIBHBIM IOKa3zareneM. [IpuMepbl TPUrOHOMETPUUYECKHX HEPABEHCTB.
[Toxa3zaTenbHble ypaBHEHHS U HepaBeHCTBa. Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBA. CHCTEMbI
JUHENHBIX ypaBHEHUH. PemeHue NMpUKIagHBIX 3aJad C NOMOIIbIO CHCTEMbl JIMHEWHBIX ypaBHEHUM.
CucTembl 1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUMN U HEPAaBEHCTB. [IpuMeHeHne ypaBHEHNH, CHCTEM
Y HEPaBEHCTB K PELICHUI0 MaTeMaTHYeCKHX 33/1a4 U 3aJa4 U3 pa3IMyHbIX 00JacTel HAyKH U peasibHOM
YKU3HU.

DOyHKUUM U rpaduku

Oynkuus. Ilepuonnueckue ¢yHkiuu. [IpoMexyTKd MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMBI ~ (QyHkruu. Hawmbonbpimee w© HauMeHbllee 3HAYeHHWE (DYHKIIMM HA MPOMEKYTKE.
Tpuronomerpuueckue QyHKuUMHM, UX cBoiictBa u rTpaduku. [lokazarenbHass u sorapupmMuyeckas



dbyHKIIMH, UX CBOMCTBa M rpaduku. Mcnonp3oBanue rpadukoB (QPyHKIMN NI pelIeHUs YpaBHEHUU U
JTUHEHHBIX cucteM. Mcnonp3oBanue rpadukoB GYHKIMH TSl KCCIEA0OBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hauyana maTeMaTH4eCKOro aHAJIU3a

HenpepoiBabie GyHKIIMKA. MeTO HHTEPBAJIOB IS PEIICHUs HepaBeHCTB. [Ipon3BoaHas pyHKIIHH.
['eomeTpuyeckuii ¥ (U3MYECKUH CMBICI MPOU3BOAHON. [Ipom3BOAHBIC SJIEMEHTAPHBIX (DYHKIIHIA.
Dopmybl HAXOXKJIEHUS MPOU3BOIHOM CYMMBI, MPOM3BENEHUS W 4acTHOro (yHkuuid. Ilpumenenue
MIPOM3BOTHON K UCCIICOBAHHIO (PYHKIIHIA HA MOHOTOHHOCTD U 3KCTpeMyMbl. Haxoxk/ieHue HanOoIIbIIero
U HAUMCHBIIETO 3HA4YeHUs (QYHKIMU Ha oTpe3ke. [IpuMeHeHHWe NPOM3BOAHOW IS HAXOXKICHUS
HAWIY4IIEro pelieHus B MPHUKJIAIHBIX 3ajadax, AJs ONpeiesieHUuss CKOPOCTH IMpoliecca, 3aJaHHOTO
dbopmyroit wim rpadukom. [leppooOpasznas. Tabnuia neppoodpa3Hbix. MHTETpai, ero reoMeTpudecKuii
u ¢pusnyeckuii cMpici. Beraucnenue uarerpaia mo popmyne Herorona—JleliOauma.

IIVTIAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOro mpenmera «MaTemaTukay JOKHO OOECIeunBaTh JOCTHIKEHHUE HA YPOBHE
cpenHero o06mero o00pa3oBaHUS CICAYIOMIMX JIMYHOCTHBIX, METANpeIMETHBIX W TMPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3ynbTaThl OCBOCHHSI MpOrpaMMbl  y4eOHOro mpeamera «MaremaTuka
XapaKTEepPU3YKOTCS:

I'paxknaHCKOE BOCIIMTaHUE:

c(OPMHPOBAHHOCTHIO TPAXKIAHCKON MO3HIIMU 00YyYaOLIerocs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJleHa POCCHUKCKOro O0IIecTBa, MPEACTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIHMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUN, IPOIEAYP TPakaaHCKOr0 001IecTBa (BEIOOPHI, OMPOCHI U TIP.), YMEHUEM
B3aMMOJIEHCTBOBATH C COLIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (PYHKIIUSIMU U Ha3HAUECHUEM.

[TaTproTHueckoe BOCIUTAaHUE:

c(OpPMUPOBAHHOCTHIO POCCUUCKON TpakIaHCKOW HIACHTUYHOCTH, YBKEHHS K TMPOILIOMY U
HACTOSIIIEMY POCCHICKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOUIEHHUEM K JOCTHXKEHMSIM POCCUUCKUX
MaT€MaTUKOB U POCCUHCKON MaTEMATHYECKOM IIKOJIbI, K MCIOJb30BAHUIO ATUX JOCTHKEHUW B IPYTHX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKHU.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAaHMEM JTYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHMS, ITUYECKOTO MOBE/IEHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUI HAyKU U
JeSITENIbBHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONUYUBOIO OYIYyIIETo.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHpY, BKJIOUYas SCTETUKY MaT€MaTHUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJay, pEIIeHUH, pacCyXIEeHUH; BOCHPUUMYUBOCTHIO K MaT€MaTHYECKHM acleKTam
Pa3IUYHBIX BUJIOB HCKYCCTBA.

®u3nyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHsI MPUMEHSATh MaTeMaTHYECKHWe 3HAHHUS B MHTEpPECcax 3J0pPOBOTO U
Oe3omacHoro obpasa >KU3HM, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO (30pOBOE NMUTAHUE,
cOamaHCUPOBAHHBIM PEXXUM 3aHIATUA W OTIbIXa, peryisipHas (u3nueckas aKTHUBHOCTH); (U3NYECKOTO
COBEPLICHCTBOBAHNUS, IIPU 3aHIATHUAX CIIOPTUBHO-030POBUTEIBLHON JEATEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPY/IY, OCO3HAaHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHbIM cdepam
npo(ecCHOHANBHOM JeSTeNIbHOCTH, CBA3aHHBIM C MaTeMaTHUKONM M €€ NpPUIIOKEHUSIMHU, YMEHUEM
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymied Mpodeccuu M peann30BbIBATH COOCTBEHHBIE KXU3HCHHBIC



IUTaHBI; TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHMIO U CaMOOOpa3OBaHUIO Ha
MPOTSDKEHUHM BCEH JKWU3HHW; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIICHUM NPAKTUYECKHUX 3aaad
MaTeMaTU4YeCKOW HaIlPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c()OPMUPOBAHHOCTHIO ~ JKOJOTHYECKOW  KYJIbTYPHl, IOHUMAHWEM BJIHUSHHUS  COIHAIBHO-
SKOHOMMYECKUX MPOIECCOB HA COCTOSHUE MPUPOAHON U COIMAILHOM Cpefibl, 0CO3HAHUEM TI00abHOTO
XapakTepa SKOJOTMYECKUX MpoOjeM; OpUeHTAaIell Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUU IS
peuieHus 3a1a4 B 00J1aCTU OKPY’KAIOIIEH Cpefibl, MJIaHUPOBAHUSI TOCTYIKOB U OLICHKU UX BO3MOXHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEH CPEbI.

[{eHHOCTH HAy4YHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW W OOIIECTBEHHOW IMPAKTUKW, TOHUMAaHUEM MAaTeMaTHYCCKOW HAyKH KaK cQepbl YeTOBEUECKOM
JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTUSA U 3HAYMMOCTHU I Pa3BUTUS LMBHIM3ALMU; OBJIAJICHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYeCKOW KyJIbTYpOM Kak CpeICTBOM IIO3HAHHUS MHpPA; TOTOBHOCTBIO
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHINBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ylbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpeamera «MareMaTuka»
XapaKTEPU3YIOTCS OBJAJICHUEM YHUBEPCAIbHBIMUA HO3ZHAGAMENbHBIMU OCCEUAMY, YHUBEPCATIbHBIMU
KOMMYHUKAMUSHBIMU OCLCMBUAMU, YHUBEPCATbHIMU PE2YIAMUBHBIMU 0eUCMBUIMU.
1) Vuueepcanvuvie noznasamenvuwvle oOeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NpOYecco8 o00y4arowmuxcs (0ceoeHue Mmemooo8 NOHAHUS OKpydcaowe2o Mupa,
npUMeHeHUe J102UHeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).
ba3oBbie noryecKkue NeMCTBHS:
® BBIABIATH M XapaKTEPU30BATh CYIIICCTBCHHBIC MPU3HAKN MaTEMAaTHICCKIX OOHCKTOB, TOHITHIA,
OTHONIICHHNA MEXIy IOHATUSAMHU; (OPMYJIUPOBATH ONMPEACICHUS TIOHATHH; yCTAaHABIMBAThH
CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIINY, OCHOBAHHUS 111 0000IIEHNS U CPAaBHEHUS, KPUTEPUH
MPOBOAMMOIO aHAJIN3A;
® BOCIPHHHMATh, (QOPMYIUPOBATH U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIE;

® BBIBIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TMPOTHBOpeurs B (axTax,
JMAHHBIX, HAONIOJCHUSX W YTBEPXKACHHSX; TNpeiaraTh KPUTCPUU IS BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;
e JlenaTh BBIBOJBI C WCIOJL30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKITIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENBHO JJOKA3aTeIbCTBA MAaTEMATHYECKUX YTBEPKIEHHUH (TpsSMBbIE W OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIWIO, TPUBOIAUTH TPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

e BBIOMpaTh crOoco0 pelieHus y4yeOHOM 3a7auu (CpaBHHMBATh HECKOJIBKO BapMAHTOB pELICHMS,

BBIOMpaTh HanOOIIee MOIXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).
bazoBsIe niccienoBaTenbCKUe JeHCTBUS:
® ICIOJIB30BAaTh BOMPOCHI KAaK HCCIENOBATENbCKU HHCTPYMEHT IO3HAHUS; (OpPMYITHUPOBATH
BOTIPOCHI, (PUKCHPYIONINE NPOTHBOPEYHE, MPOOJIEMY, YCTaHABIMBATh MCKOMOE W JaHHOE,
(GbopMHpOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UITHIO, MHEHHE;

® T[POBOJIUTH  CaMOCTOSATENBHO  CIUIAHWPOBAaHHBIH  OKCIIEPUMEHT,  HUCCIEJIOBaHHE  TIO
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTo OOBEKTa, SBICHUS, MPOIecca, BBISIBICHHIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;



CaMOCTOSITENIbHO (OPMYNIUpOBaTh OOOOIIEHUST W BBIBOABI MO pPE3yJbTaTaM MPOBEIEHHOTO
Ha6JHOI[eHI/I$I, HCCICA0OBaHUsA, OLICHUBATDH ,Z[OCTOBepHOCTB HOJIy‘-ICHHBIX pe3yHBTaTOB, BBIBOJIOB
1 0000IIEHIH;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, & TAKXKE BBIIBUTATh MPEATOIOKEHUSI O €T
Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ota ¢ nuadopmanmeii:

BBIBIIATH JepUIUTH MH(POPMAIUK, TaHHBIX, HEOOXOJMMBIX JJIsI OTBETAa Ha BOIPOC U IS
peLIeHus 3a/1a4u;

BBIOMpaTh  MH(OpMANMIO M3  HCTOYHUKOB  DPa3IM4YHBIX  THIIOB,  AaHAIM3UPOBATH,
CHUCTEMAaTH3UpPOBATb M MHTEPIPETUPOBATh HH(GOPMAIMIO pa3IWYHBIX BUAOB M  (opm
IPECTaBIICHHUS;

CTPYKTYpUPOBaTh MH(OpMAINIO, MPEACTABIATh €€ B pa3iuyHbIX (hopMax, HIUTIOCTPUPOBATH
rpaduvecKu;

OLIEHUBATh HAAEKHOCTH HH(OPMAIHH MO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvle KOMMYHUKamugHble Oelicmeus, 00ecneyusaom coopMupo8aHHOCmb
COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
OO0weHue:

BOCIIPUHHUMATH M (POPMYITHPOBATH CYXK/ICHHS B COOTBETCTBHH C YCIOBHUSIMU U LENSIMH OOIIICHUS;
SACHO, TOYHO, I'PaMOTHO BbIpa>kaTb CBOIO TOYKY 3pCHUA B YCTHBIX W IMHUCBMCHHBIX TCKCTaX,
JIaBaTh IOSCHEHUS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh ITOJIy4CHHBIA pE3yibTaT;

B Xo0J¢ OOCYXIEHMs 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOHl TeMbl, HPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BbICKA3bIBATh MACH, HAICIICHHBIC HAa IMOUCK PCHICHUA; COIIOCTABIATL CBOU
CYXKICHHUS C CY)KICHUSAMH JIPYTUX YUYAaCTHUKOB JIMaJora, 0OHapy>KUBATh pa3jInine U CXOJCTBO
HIO3UIIHIA; B KOPPEKTHOM (hopMe GOPMYITHPOBATH Pa3HOIIIACHS, CBOU BO3PAKCHNUS;
IPE/ICTAaBIATh PE3YNbTaThl PEIICHHs 3afadyd, OHKCIEPHMEHTa, HCCIEAOBaHUs, IIPOCKTa,;
CaMOCTOSATENIFHO BBIOMpaTh (OpMaT BBICTYIUIGHHS C Y4Y€TOM 3agad Ipe3eHTalud |
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

NOHMMAaTh M WCIOJB30BaTh TNMPEHMYIIECTBA KOMAaHIHOW W HMHIMBHUIYaJbHOH pabOTHI mpH
pemeHnn y4eOHBIX 3a7ay; NPUHUMATh IIe7Tb COBMECTHOM JESTENbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM paboThl, paclpeensaTh BUIbl padoT, 10roBapuBaThCs, 00CYXKIaTh
npoliecc 1 pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TpPYNINOBBIX (opmax paboTbl (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBI» M WHBIC); BBIMOJHATH CBOIO YacTh Pa0OThI W KOOPAWHUPOBATH CBOM JICHCTBHSA C
JNPYTUMH 49JIEHAMH KOMAaHJbI, OI[CHWBAaTh KA4eCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

3) VHuusepcanvhvie pezynisamuenvle Oeiicmeusi, 0Oecnedusaom @GOpPMUPOBaHUe CMbICLOBHIX

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranu3anus:
COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a7auu, BBIOUPATh CIOCO0 pPelIeHus C YIETOM UMETOIIHXCS
pPECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C

y4€TOM HOBOM MH(MOpMAITUH.
CaMOKOHTpOJIb:

BJIQJICTh HABBIKAMH IMO3HABATEIBHON pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN H
MBICIUTEIIBHBIX ~ TIPOIIECCOB, WX PE3yIbTaTOB; BJIAAETh CIOCOOaMH  CaMOIPOBEPKH,
CaMOKOHTPOJIs ITpoliecca U pe3yibTaTa peleHrs MaTeMaTuueCKoM 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MPU pEHICHUH 3a/1add, BHOCHTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX O0OCTOSITENILCTB, JAHHBIX, HAJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;



¢ OICHHUBATL COOTBCTCTBUC PC3YyJIbTaTa LECJIN U YCIIOBUSAM, OGBHCHHTB MPUYUHBI JOCTUKCHHUA U
HEOAOCTUKCHUA PE3yIbTAaTOB JACATCIIbHOCTH, HaxXoJuThb 0H1H6Ky, JaBaThb OLICHKY
MpUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

Yuciia ¥ BBIYHMCICHUSA

OnepupoBaTh NOHATHIMHU: PAIIHOHAIEHOE U IEHCTBUTEIBHOE YHCIIO0, OOBIKHOBEHHAS M ICCATHYHAS
IpoOb, MPOLIEHTHI.

BeinonsaTe apudmeTryeckre onepannu ¢ pallMoOHaIbHbIMU U JCHCTBUTEIbHBIMU YUCIIAMH.

BoImonHaTh npubImKkEHHBIE BRIYMCICHUS, UCIOIB3Ys MPAaBUIIa OKPYTJICHUS, JeaTh TPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHHUI.

OnepupoBaTh MOHATHSAMU: CTEHNEHb C ILEJIbIM IIOKa3aTesneM; cTaHaapTHas QopMa 3anucu
JEMCTBUTENILHOIO YUCIIa, KOPEHb HATypaJlbHOW CTENEHH; UCIOJIb30BaTh MOIXOAANLYI0 (GOpMYy 3alKch
JEHCTBUTENBHBIX YHCEN JIUISl PELICHUs] TPAKTUUYECKUX 33]1a4 U IIPEJICTABICHUS IaHHBIX.

OnepupoBaTh NOHATHIMU: CUHYC, KOCUHYC M TAHI'€HC IIPOU3BOJIBHOIO YIJIa; UCIIOJIb30BaTh 3aIIUCh
IIPOM3BOJILHOTO YyIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE ()YHKIIHH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTb MNOHATUSIMH: TOXAECTBO, YpPAaBHEHHE, HEPABEHCTBO; 1I€JI0€, palMOHAIBHOE,
UPpaLMOHAJIbHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BoinonusaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUM U peliaTh TPUTOHOMETPUUYECKUE
YpaBHEHHMS.

BeinonssaTe npeobpazoBaHusl LENbIX, pallMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAKEHUH U pelIaTh
OCHOBHBI€ THUIIbI LIEJIbIX, PAIIMOHATIBHBIX U HPPALMOHAJIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpyuMeHsTh ypaBHEHHMsI M HEPaBEHCTBA JUIsl PELIEHUS MaTeMaTHUYeCKMX 3ajad U 3aJad U3
pa3InYHbIX 00JIacTe HAYKU U peabHON )KU3HH.

MogenupoBaTh pealbHble CUTYallUd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHUS, YPAaBHEHMS,
HEPaBEHCTBA [0 YCJIOBUIO 33JayH, MCCIEA0BAaTh MOCTPOCHHBIE MOJENIN C MCIOJIb30BaHUEM arrapaTa
anreopsol.

DOyHKIUH U rPpauKu

OnepupoBaTh MOHATUSAMM: (DYHKIMS, CHOCOOBI 3aJaHus (PYHKIUH, OONACTh ONpEACICHUS U
MHO’KECTBO 3HaU€HUN QYHKIUH, rpa@uK GYHKIIUHN, B3aUMHO OOpaTHbIE (PYHKIIUH.

OnepupoBaTh TMOHATHSIMU: YETHOCTh M HEYETHOCTH (DYHKIUHM, HYIH (DYHKIHH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpaduku GyHKIMHA U1 peLIeHns ypaBHEHUH.

Ctpoutb 1 yuTaTh rpaduKy TMHEHHON QYHKIIMU, KBaJPaTUIHON (YHKIINH, CTETICHHON (QYHKIUH C
LEJIBIM TIOKa3aTeJIEM.

Hcnonb3oBate rpaduku GyHKUUN U1 UCCIEIOBaHUS NPOLIECCOB U 3aBUCUMOCTEH MPH PELICHUN
3aJa4 U3 IpYrux y4eOHBIX MPEIMETOB U PeabHOM )KU3HHU; BBIpaXkaTh (HOpMyIaMH 3aBUCUMOCTU MEXTY
BEJIMYMHAMU.

Hauyana maTeMaTH4yeckoro aHajaimsa

OnepupoBaTh MOHATHAMHU:  IOCIENOBATEIbHOCTh, apu(MeTHUecKkass U  TeoMeTpHuecKas
IIPOrPECCHUH.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBAIOIIas Te€OMETpUYEecKass MpOrpeccus, cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM TIPOTPECCHH.

3agaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA IOCJIENOBATEIBHOCTEH M IPOrPECCUil Ul PELIEHUS PEalbHBIX 3a1ady
MPUKIIATHOTO XapaKTepa.



MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHIATHAMHU: MHOKECTBO, ONIEpAIlUi HaJl MHOYKECTBAMH.

Hcrnonb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM ammapar JyIsl OMHCAHHUS PEATbHBIX MPOIECCOB U
SIBIICHUM, TIPY PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

OrniepupoBaTh NOHATHSMU: ONPEIETICHUE, TEOPEMA, CIIEJICTBUE, TOKA3aTEIIbCTBO.

11 KUIIACC

IIpeoOpa3oBanne BbIpakeHU

[TpeoOpa3oBanue creneHHbIX BblpakeHUil. IIpeoOpa3oBaHue MOKa3aTENbHBIX BBIPAKECHUH.
ITpeoOpa3oBanue norapupmuueckux BoipaxeHuil. [IpeobpazoBaHne TPUTOHOMETPUYECKUX

BBIPAKCHU.

YpaBHeHus, HEPABEHCTBA H UX CHCTEMBI

Paznuunble criocoObl perieHus ApoOHO- pallMOHATIbHBIX, UPPALMOHAIBHBIX, TPUTOHOMETPUUECKHUX,
IIOKa3aTesbHbIX, JIOTapUu(PMUUECKUX YpaBHEHHH M HepaBeHCTB. OCHOBHBIE NPUEMBI PEIIEHUS CHUCTEM
ypaBHeHMiA. Vcrnonp3oBaHue CBOMCTB M rpadukoB (QyHKIMI MPU pElIeHUH YpaBHEHUH U HEPaBEHCTB.
N306paxkeHne Ha KOOPIMHATHOW IJIOCKOCTH MHOXECTBA PELIEHUH ypaBHEHMH, HEPABEHCTB C JBYMs
IIEPEMEHHBIMU U UX CUCTEM.

MoayJbs 1 napamerp

Pemenue nokasarenbHbIX, JOrapuQMUUECKUX YPaBHEHHM, HEPABEHCTB U UX CUCTEM, COJEPKAILINX
MOIyb. PerieHue MOKa3aTeNbHBIX, JOTapUPMHUUECKUX YpaBHEHHH, HEPABEHCTB M HX CHUCTEM,
cogepxammx  napamerp. DOYHKUMOHAIbHO-TpaQUUECKH  METOJl  pelIeHHs  I10Ka3aTelIbHBIX,
JOrapu(pMHUUECKUX ypaBHEHUH, HEPABEHCTB C MOJyJIEM, TAPaMETPOM.

IIpousBoaHas u ee NpUMeHEHUE

Haxoxnenne npon3BoaHON (GyHKINHU, BBIYUCICHNE YTIIOBOTO KOd(huUIeHTa

KacaTeJbHOM, COCTaBJICHUE YpPaBHEHUS KacaTesbHOM. PU3NYECKUH M I€OMETPUYECKHH CMBICI
npou3BoiHOMU. [IponsBoaHas cnoxHoi pynkuuu. [IpuMeHeHne nponu3BOAHOM K HCCIIe0BaHUIO (DYHKIHHA
U noctpoeHuto rpaduxos. Hanbonbiiee 1 HauMeHblIee 3HaU€HUS (PYHKIMH, S3KCTpeMyMbl. [Iprmepsl
WCIIOJIB30BAaHUs MMPOU3BOAHON Il HAXOXKIACHUS HAWIY4lIETO PELICHUs B NPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-DKOHOMUYECKHUX, 3a1a4ax.

IInanumerpus. Crepeomerpust

CnocoObl HaXOXKIEHUsI MEIHMaH, BBICOT, OMCCEKTpUC TpeyroibHuka. Haxokmenue rmuiomaaei
¢uryp. Yriel B npoctpaHcTBe. PaccTosiHus B npocTpaHCcTBe. Brluncinenue miomazeil moBepXHOCTH U
00BbEMOB MHOTOTpaHHUKA. Beluncinenue miomaaeit moBepXHOCTH U 00beMOB Ten Bpaiie OnepupoBaTh
MOHATUSMHU: HATYpaIbHOE, LIEJI0€ YUCII0; UCII0JIB30BATh IPU3HAKU IEITUMOCTH LIEJIBIX YUCET, PA3TI0KEHUE
YKclia Ha IPOCThIE MHOKUTENHU 11 pelieHus 3a1a4. OnepupoBaTh MOHATHEM: CTEIIEHb C PallMOHATbHBIM
nokazaresneMm. OnepupoBaTh MOHATUAMU: JIOrapudM dncia, J1eCATUUHbIE U HaTypallbHbIE JIOTapU(PMBI.



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsbl
MHoro4ieHb! PBUI https://www.nes.ru/
[IpeoOpa3oBanme BEIpAKESHUH 1 POIII https://www.nes.ru/
®denepalibHbIIl HHCTUTYT
MeJarornyecKux
3 Pemienme TekcTOBBIX 3a/1a4 6 U3MepeHuit
http://www.fipi.ru/
4 Oynkumn 6 1 POUI https://www.nes.ru/
®denepanbHbIN LEHTP
5 Monyns 1 mapameTp 6 1 TECTUPOBAHUS
http://www.rustest.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
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 CUCTCMbI
P > HEP https://www.nes.ru/
Pemy EI'O
3 M 6 .
QALY 1 HapaMetp https://ege.sdamgia.ru/
POII
4 [Ipou3BoHas U ee TPUMEHEHNE 9 1 httos:/Awww.nes.ru/
5) 3aiaun reome €CKOr'0 coJiepka 6 1 Pewy EI'S
qu IreoM HYCCKOT JKaHU S .
8 P ACP https://ege.sdamgia.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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INIOYPOYHOE IINTAHUPOBAHHE

10 knacc:

No Tema KoaunyecTBo yacoB
1 |MuorouieHsl 1
2 |MHorouwieHsl 1
3 |MuorouieHbl 1
4  |MuorouwieHbl 1
5 |MHorouneHsl 1
6 |MHOrouwICHBI 1
7  |MHOrO4YICHBI 1
8 |IIpeoOpa3oBaHue BhIpaKeHU N 1
9  |llpeoGpa3oBaHue BEIpaKEHUN 1
10 |IIpeoOpa3zoBaHuE BHIPAKEHHH 1
11 [IIpeoOpazoBaHue BHIpAKEHHUH 1
12 |Ilpeobpa3zoBaHue BRIPAKEHHIH 1
13 |IIpeoOpa3oBaHue BhIpaKEHHI 1
14 |KontposbHas pabota o teme: «MHorouneHsl. [Ipeobpa3oBanne BRIPAKSHUN) 1
15 |PemeHmne TEKCTOBBIX 3a7a4 1
16 |PemeHne TEKCTOBBIX 3a1a4 1
17 |PemeHue TEKCTOBBIX 3a1a4 1
18 |PemeHue TeKCTOBBIX 3a1a4 1
19 |PemeHue TEKCTOBBIX 3a/1a4 1
20 |PemneHue TEKCTOBBIX 3a/1a4 1
21 |PeuieHue TEKCTOBBIX 3a1a4 1
22 |KonTtponbHas paboTa no teme: «PellieHe TEKCTOBBIX 3a/1aW) 1
23 |DyHxuun 1
24 |OyHKOAN 1
25 |DyHxiuu 1
26 |DyHxiuu 1
27 |DyHxuun 1
28 |DyHxuun 1
29 |Monyis 1 napamMeTpsl 1
30 |Moaynb 1 napamMeTpsl 1
31 |Mojaynb 1 mapaMeTpsl 1
32 |Mopynb ¥ napamMeTpsl 1
33 |Mojayib 1 mapaMeTpsl 1
34 |KoutponpHas pabota o teme: «PyHKuu. Moaynbs 1 napameTpb» 1

Bcero 34
11 kmacc:
KonnuectBo
No | Tema 4acoB
1 [Ipeo6pa3oBanue BbIpaxxeHUI 1
2 [Ipeo6pa3oBanue BbIpakeHUI 1
3 IIpeoOpa3oBanue BbIpaxKeHUN 1
4 [IpeobOpazoBanme BeIpaKeHUN 1
5 YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 1
6 YPaBHCHI/IH, HCEPAaBCHCTBA U UX CUCTCMEI 1




7 VYpaBHeHHUsI, HEPABEHCTBA U UX CUCTEMBI 1
8 YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 1
0 YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 1
10 | YpaBHeHUS, HEPABEHCTBA U UX CUCTEMBbI 1
11 | YpaBHeHUs, HEPABEHCTBA U UX CUCTEMBbI 1
12 | YpaBHEeHUsI, HEPABEHCTBA U UX CUCTEMBI 1
KontponbHas paboTa o teme: «YpaBHEHUs, HEPABEHCTBA U UX
13 | cucrembi» 1
14 | Monaynb u mapamerp 1
15 Moayib 1 napamerp 1
16 | Moxaynib u nmapamerp 1
17 | Moxaynb u napamerp 1
18 Moayib 1 napamerp 1
19 Moayib 1 napamerp 1
20 | IIpousBojHas U ee MIpUMEHEHUE 1
21 | IIpousBosHas U ee NIpUMEHEHUE 1
22 [IpousBoaHas u ee NpUMEHEHHE 1
23 | IIpousBojiHAas ¥ ee TPUMEHEHUE 1
24 | IlpousBojiHAs U €€ TPUMEHEHUE 1
25 | IIponsBoaHas u ee NpUMeHEHHE 1
26 | IIponsBoanas u ee npuMeHeHHE 1
27 | IlpousBosiHas U ee TPUMEHEHUE 1
KonTponbhas padora no teme: «lIponsBoanas u ee
28 | mpuMeHeHue» 1
29 | 3amayu reoMeTpUUYECKOro Coaep KaHus 1
30 | 3amauu reOMETPUYECKOTO COACPIKAHUS 1
31 | 3amauu reOMETPUYECKOTO COACPKAHUS 1
32 | 3amauu reOMETPUYECKOTO COACPIKAHUS 1
33 | 3amauu reOMETPUYECKOTO COACPIKAHUS 1
KonTponbHas padota no Teme: «3aj1aql reOMETPUUECKOTO
34 | comepkaHUs» 1
Bcero 34
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