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1. COJAEPKAHWE YYEBHOI'O IPEJIMETA C YYETOM PABOYEN ITPOT'PAMMBbBI
BOCIIMTAHUA

10 KVIACC

Yucsia 1 BBIYUCICHUS

Panmonaneupie  uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOH, TPOLIEHTHI,
OeckoHeuHbIe nepuoanydeckue Apoou. [Ipumenenue aApobdel U MPOLEHTOB Ul PEIICHUs
NPUKIIAIHBIX 33724 U3 PA3JIMYHBIX OTPACIECH 3HAHUN U PEaTbHOM KU3HMU.

JevictButenbHble  4ucia.  PanWoHanbHblE W HPPALMOHAJIBHBIE  YHUCIHA.
ApudmeTrnueckue onepalnyu ¢ IeHCTBUTEIbHBIMUA YuCIaMU. MoIylb 1eHCTBUTENBHOTO
yucia u ero cpoiicra. [IpuOmmkEHHbIC BHIYMCICHUS, TTpaBUiia OKPYTJICHUS, PUKUIKA U
OLIEHKA pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nenbiM nokasareneM. bunom Herotona. Mcnonb3oBaHue moaxonsien
(GopMBbI 3amucH JACUCTBUTENBHBIX YHCEN s pEUIeHHUs] MpaKkTUYeCKUX 3ajad |
IPEICTABIICHUS TAHHBIX.

Apudmerrnueckuii KOpeHb HATypPabHOM CTENEHU U €r0 CBOMCTBA.

Crenenp € palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIIBHBIM ITOKA3ATEIEM.

Jlorapudm gyucna. CroiicTBa sorapudma. JlecaTuunbie U HATypalbHbIE JIOTapU(PMBI.

CHuHyC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YMCIOBOTO apTyMEHTA.

YpaBHeHusI U HEPABEHCTBA

ToxzecTBa M TOXKJIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUNIBHBIE ypaBHEHUST UM  ypaBHEHMS-CIEACTBUsS. HepaBeHCTBO, pellIeHHE
HEPABEHCTBA.

OCHOBHBIE METOJIbl PELICHUS LEIbIX W JPOOHO-pAllMOHAIBHBIX YPaBHEHHU H
HEpaBEHCTB. MHOTOYIEHBI OT OJTHOM NEpEeMEHHON. J(eleHrne MHOTO4JIEeHa Ha MHOTOUWIEH
c octatkoM. Teopema besy. MHorounens! ¢ nensiMu ko3 duimenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUUCHOBBIX BBIPAKEHUN, COIEPKAIIMX CTENEHU U KOPHH.

HppauuoHaneHble ypaBHEHHs. OCHOBHBIE METOJABI DPEIICHHS HPPALUOHAIBHBIX
YPaBHEHHU.

[loka3arenpHble ypaBHEHMS. (OCHOBHBIE METOABI PEMIEHUS IOKA3aTeNIbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BhIpXKEHH, COAEPIKAIUX JTOTAPUDMBI.

Jlorapupmuueckne ypaBHeHHs. OCHOBHBIE METOABI PEUICHUS JOTapUPMUYECKUX
YPaBHEHUM.



OcCHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIIbIL. [TpeoGpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUUECKUX YPAaBHEHU.

Pemenne cucreM JIMHENHBIX ypaBHEHUM. MaTpuiia CHCTEMBI JINHEWHBIX YPABHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUYECKUN CMBICT M CBOMCTBA, BBIYMCIICHHE
€ro 3Ha4YeHUs, MPUMEHEHUE OIpPEACIUTENA I PELICHWS CUCTEMbl JIMHEWHBIX
ypaBHEHHUN. Pelienne mpukiagHbix 3a1a4 ¢ MTOMOUIBI0 CUCTEMbI JIMHEMHBIX YPaBHEHUMN.
HccenenoBanne NOCTpPOCHHONW MOJIENH € TOMOIIBIO MATPHIL U ONTPEACITUTENEH.

IloctpoeHne MaremMaTHYECKUX MOJENEH PEaJbHOM CHUTyallud C IIOMOIIBIO
YPaBHEHHH W HEPaBEHCTB. lIpuMeHeHWEe ypaBHEHWI W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJ1ay U 3a/1a4 U3 pa3IMuHbIX 00JIacTel HayKU U peasIbHOM KU3HHU.

DyHKUMH U TpaduKu

Oynkiwmst, crnocoos! 3aganus GpyHkun. Bzaumuo odbpatusie pynkimuu. Kommnosunus
¢yukuit. ['paduk pynkuun. InemeHTapHbie mpeodpazoBanus rpadukoB QyHKIUH.

OOnacTe ompeneneHuss MU MHOXKECTBO 3HadeHUM @yHkumu. Hynm  QyHkumu.
[IpomexyTku 3HaKomocTosSHCTBA. UérHbie W Heu€THhle (QyHKIMU. [leproamueckue
¢yskun. [IpoMexxyTKu MOHOTOHHOCTH (PYHKIIMU. MaKCHUMyMbl U MUHUMYMBI (DY HKITHH.
Haubonpiiee u HaMeHblIee 3HaU€HUs (PyHKIIUU Ha TIPOMEKYTKE.

JluneiiHasg, KBagpaTHUyHas M JpOOHO-TMHEWHAass (QyHKUMU. JIEeMEHTapHOe
HCCJIEI0BAHKUE U MIOCTPOECHUE UX I'PaA(UKOB.

CreneHHas (QyHKUMS C HaTypalbHbIM M LEJIbIM MoKa3aTenem. EE cBolicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS N-Oi CTEMEHW Kak (PYHKIMU OOpaTHOM CTENEeHU C
HaTypaJIbHbIM NTOKA3aTEIEM.

[lokazarenbHass u Jjorapudpmuyeckas ¢GyHKIMHU, HMX CBOMCTBA W rpaduKu.
Hcnonw3oBanne rpagukoB pyHKINI 1S PEIICHNUs YpaBHEHUH.

TpuronomeTrpuyeckasi OKpy>XHOCTb, ONPEJEICHUE TPUTOHOMETPHUUECKUX (PYHKIIHI
YHUCJIOBOI'O apIyMEHTA.

@DyHKIMOHAIBbHBIE 3aBUCUMOCTH B pealbHBIX IMpoleccax U SBICHUAX. ['paduxu
pEATbHBIX 3aBUCUMOCTEMU.

Havana maTreMaTH4eCKOI0 aHaJIM3a

[TocnenoBarenpHOCTH,  CHOCOOBI  3alaHusl  IociedoBarenabHocTed.  Meton
MAaTeMaTUYECKOM WHAYKIHH. MOHOTOHHBIE W OTPAaHWYEHHBIE IOCIEAOBATEIBHOCTH.
Hcropusi BO3HUKHOBEHHUS] MAaTEMAaTUUECKOTO aHAIN3a KaK aHalIn3a OECKOHEYHO MalbIX.

Apudpmernueckass M TreoMerpuueckas nporpeccud. beckoneuHo yObIBaromiast
reoMerpuueckas mnporpeccus. Cymma OeCKOHEUYHO YOBbIBarolled TIeoMeTpUuYecKon
nporpeccuy. JIMHEWHBIA W SKCINOHEHUMAIBbHBIM pocT. Uwucino e. @opmysia CIOKHBIX
IpoLeHTOB. Mcrionb30BaHue MPOrpecCUy Uil PELICHUs pealbHbIX 3a1ad IIPUKIIAIHOIO
xapaxrepa.

HenpepsiBable (yHKIMH U WX cBoiicTBa. Touku paspbiBa. ACUMOTOTHI rpadUKoB
¢ynkumii. CBoiicTBa (YHKUMNA HEMPEPHIBHBIX Ha OTpe3ke. MeToa WHTEpBalOB IS



penieHus HepaBeHCTB. lIpuMeHeHue CBOWCTB HEMpPEPBIBHBIX (PYHKIUN [JIsi pElIeHUs
3a/1ad4.

[lepBast u BTOpas mpousBoAHbIe (yHKUMU. OmnpeneneHue, TeOMETPUUECKUUA U
(u3HYECKHil CMBICT IPOU3BOIHOM. Y paBHEHUE KAacaTEIbHOU K rpaduKy (pyHKLIHH.

[IpousBoaHbIe 3MeMeHTAapHBIX (QyHKIUA. [Ipow3BogHAs CyMMBI, MPOW3BEICHUS,
YaCTHOTO ¥ KOMTO3UIUHU (yHKIIUHA.

MHoxkecTBa M JIOTUKA

MHoOkecTBO, Oolepalny Haj, MHOXECTBAMHU U HMX CBoWcTBa. [[uarpammbl Diinepa—
Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO amIapara Jyisi ONHMCAaHUs PeajbHBIX
IPOLIECCOB U SIBJICHUM, IPYU PELICHUH 3a7]a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTEeMaTUYECKOTO OOBEKTa, CIEACTBHE,
NIOKA3aTENbCTBO, PABHOCHUIIBHBIE YPABHEHHS.

11 KVIACC

Yuciia v BBIYUCTCHUS

Harypanbnbie u nensie yncna. [IpumMeHeHrne npu3HaKkoB JEIUMOCTHU LEJIBIX YHUCEIL,
HauOonpui o0muit genutens (nainee — HOJl) n HauMmeHnbliee od1iee kpatHoe (gaiee —
HOK), ocratkoB 1o mony:to, anroputMa EBkiinia aist penieHus 3a7a4 B LeJIbIX Ynciax.

Kommnekcuble uncna. AnreOpanyeckas W TpPUTOHOMETpHUecKas (HOpPMBI 3amucH
KOMIUIEKCHOTO 4Hclia. ApudMEeTHUEeCKHE OIepalrd C KOMIUIEKCHBIMU YHCJIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YMCE]l Ha KOOpJIMHATHOM muiockocTu. dopmysia Myaspa.
KopHu n-oii creneHn U3 KOMIUIEKCHOTO 4Hcia. lIpruMeHeHHe KOMIUIEKCHBIX YHMCEN
JUTS petieHust PU3NIECKuX U TeOMETPUUECKHX 3a]1ad.

YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYNHOCTh YPaBHEHHI M HEPABEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U
CUCTEMBI-CIEACTBUSA. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEHN TPUTOHOMETPUYECKUX yYpaBHEHUM c MTOMOUIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuieCKuX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX HEPABCHCTB.

OCHOBHBIE METO/bI PELICHUS UPPATUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEHIEHUS CUCTEM M COBOKYIHOCTEHl palMOHAJbHBIX,
UPPALMOHATHHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMUYECKUX YPABHEHU.

Y paBHEHMS, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMMU.

[IpumeHeHre ypaBHEHHM, CUCTEM W HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX
3aa4 W 3a/lad U3 Pa3IUYHBIX 00JacTe HayKd W peaibHOM JKU3HU, WHTEpHpeTaIus
MOJyYE€HHBIX PE3yIbTAaTOB.

DyHKIUY U TPAPUKHU



I'paduk komnozunuu ¢pyHkuil. ['eomerpuueckne oOpa3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPJAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIUHU, UX CBOMCTBA U TPAPUKH.

['paduueckue MeToAbl pelieHUs YpaBHEHU U HepaBeHCTB. ['paduueckue MeTobl
pelIeHns 3a71a4 ¢ apaMeTpaMHu.

Hcnonb3oBanue rpadukoB  (yHKUUMH I8  HUCCIAEAOBAHMUSA  IPOLIECCOB U
3aBHCHUMOCTEM, KOTOpbIE BO3HUKAIOT NpPH PEIICHUH 337a4 U3 JPYIUX Y4EOHBIX
MPEIMETOB U PEATHHOMN KU3HU.

Hayajia MaTeMaTH4eCcKOIo aHAJIM3a

[IpuMeHeHrne NPOM3BOJHOM K HCCIENOBaHUIO (YHKIMI HAa MOHOTOHHOCTH H
sKkcTpeMyMbl. HaxokaeHue HanOonpLIEro M HAUMEHBUIETO 3HAUYEHUN HENpEepbhIBHON
(GYHKIIUU Ha OTpE3Ke.

[IprMeHenre Npon3BOAHON JJI HAXOKICHNSI HAWIY4IIerO PEeIEHNs B MPUKIAJHbIX
3ajja4ax, AJis ONpPEEIeHHs] CKOPOCTH U YCKOPEHHs Mpoliecca, 3aJaHHOTO (GOopMyJIOl Uiu
rpaduxom.

[lepBooOpa3Has, = OCHOBHOE CBOWCTBO  MepBooOpasHbIX.  [lepBooOpa3HbIe
areMeHTapHbIX QpyHKuMH. [TpaBuna Haxox1eHus: IepBOOOpa3HBIX.

WNHurerpan. I'eoMeTpuyeckuil CMBICI HUHTErpaja. BeluncieHune OInpenenéHHoro
uHTerpana no gpopmyie Hetorona-Jleinonuna.

[IpuMeHeHre uHTEerpana Juisi HaXOKACHHs IJIOMaed MIOCKUX QUryp u 00bEMOB
r€OMETPUYECKUX TEIl.

[Ipumepsl  pemienuid  auddepeHunanbHbIX  ypaBHEHUW.  MaremaTudeckoe
MOJEMPOBAHUE PEATTBHBIX MPOLIECCOB C MOMOUIBIO U PepeHInanbHbIX YPAaBHEHHM.

KiroueBble BociuTaTe/bHbIE 32/1a4M:

® YCTaHOBJICHHE TIOBEPUTEIbHBIX OTHOIIECHUN MEXY YUYUTEIEM U €ro y4eHUKaMH,
CHOCOOCTBYIOIIMX TMO3UTUBHOMY BOCIPHATHIO YYallUMHUCS TpeOOBaHUW M MPOCHO
yuuTens, MPHUBICUEHUI0 MX BHUMaHHS K 0OCyXIaemMoil Ha ypoke HHpOpMaImH,
aKTUBU3ALIMU UX TIO3HABATEIHHON ACSITENbHOCTH;

e MOOYyXJACHHE IIKOJHbHUKOB COONMIOJIaTh HA YPOKE OOIIEHPUHATHIE HOPMBI
MOBE/ACHUA, TpaBuia OOMICHHS C€O CTapmuMHu (YUUTENsAIMU) U CBEPCTHUKAMHU
(ILIKOJIbHUKAMU ), IPUHIMIBI Y4eOHON AUCIUILTUHBI M CaMOOpTaHU3 M,

® MPUBJICUCHNE BHUMAHUS INKOJIHHUKOB K IIEHHOCTHOMY AaCIEKTy M3ydaeMbIX Ha
ypOKax sIBJI€HUM, OpraHuzaiusi ux padOThl C IMOJIy4yaeMOWl Ha YpOKE COLHAIbHO
3HaYUMO nH(popMaLrel — MHULIIMMPOBAaHUE €€ 00CYKACHHUSI, BHICKa3bIBaHUS YUaIlIUMUCSA
CBOETO MHEHHUS IO €€ MOBOJY, BBIPAOOTKM CBOETO K HEHl OTHOILIECHMS; ® UCIOJIb30BaHHE
BOCIIMTATEIbHBIX ~ BO3MOXXHOCTEM  cojepkaHusi  yd4eOHOro  mpeamera  4depes
JEMOHCTpAIMIO  JIETAM TPUMEPOB  OTBETCTBEHHOTO, TPAXKIAHCKOIO MOBEJEHUS,
MPOSIBJICHUSI YEJIOBEKOIIOOUS U JTOOPOCEPICUHOCTH, Uepe3 MoAOOpP COOTBETCTBYIOUIUX



TEKCTOB JUIS YTCHUS, 3aJa4 IS PCIICHUS, MPOOICMHBIX CHTYaIlui JjIsg 0OCYXKICHHS B
KJ1acce;

® [pUMEHEHHWE Ha YyPOKE WHTEPAKTUBHBIX (GopM pabOThl  y4alIuxcs:
MHTEJUICKTYaJbHBIX UTP, CTUMYJIHPYIONIUX MO3HABATEIbHYI0 MOTHUBAIIMIO IIKOJIHLHUKOB,
TUAAKTUYECKOTO Tearpa, TJe TMOJyYeHHbIE Ha YypOKEe 3HaHUS OOBITPHIBAIOTCS B
TeaTPATbHBIX TIOCTAHOBKAX; JHCKYCCHH, KOTOPBIC JAlOT YYalIUMCS BO3MOXHOCTH
IPUOOPECTH OMBIT BEJACHUSI KOHCTPYKTUBHOTO JAMAJIOTa; TPYNIOBON pabOThl HIIM PabOThHI
B Mapax, KOTOPbhIE y4aT MIKOJbHUKOB KOMAaHIHON paboTe W B3aUMOJICHCTBUIO C IPYTUMHU
JIETHbMU;

® BKJIIOYCHHE B YPOK HIPOBBIX MPOIEAYP, KOTOPHIE IMOMOTAIOT TOIEPKATh
MOTHUBAIIMIO JIETCH K MOJYYCHUIO 3HAHWM, HATAKUBAHUIO TTO3UTUBHBIX MEKITUYHOCTHBIX
OTHOIIIEHUH B KJIacCe, MOMOTAIOT YCTAaHOBJICHUIO JOOpOKeTaTeNbHOW aTMOcC(hephl BO
BpeMsl YPOKa;

e opraHuzanus medcTBa MOTUBUPOBAHHBIX W IPYIUPOBAHHBIX YUAITUXCS HAA MX
HEYCIIEBAIONMMHU OJHOKJIACCHUKAMH, JAIOMIETO IIKOJIbHUKAM COIMATBHO 3HAYMMBIN
OTIBIT COTPYAHUYECTBA U B3AaUMHOM TIOMOIITH;

® MHUIIMMPOBAHKUE U TOJIEPIKKA MCCIENOBATEIBCKON MEATENHHOCTH IKOJIHHUKOB
B paMKax peaqu3alil WMH WHAWBHIYAJIbHBIX M TPYIIOBBIX HCCIEI0BATEIbCKUX
IIPOEKTOB, YTO JIACT IMIKOJIbHUKAM BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEILHOTO
peIIeHUsT TEOPEeTUYSCKON TpOOJIeMBbl, HABBIK TECHEPUPOBAHUS U  O(QOpMICHUS
COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIHHOTO OTHOIICHHS K Uy>KHM UJEsIM, 0(OPMIICHHBIM
B paboTax Jpyrux HCCIeNoBaTeNIe, HaBBIK MyOJMYHOTO BBICTYIUICHUS TE€pe]
ay TUTOPHUEH, apr'yMEHTHPOBAHUS U OTCTAMBAHUS CBOSH TOUKH 3PCHUS.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HNPEIMETA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCcKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW MMO3UIIMH OOYyYaromIerocsi Kak AakKTUBHOTO M
OTBETCTBEHHOTO 4YJI€HA POCCHUUCKOTO OOIIECTBA, MPEJCTABICHHE O MaTEMaTHYECKUX
OCHOBax ()YHKIITMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP, SBJICHUH, NPOLEIYP TPaAXKIAHCKOTO
oOmrectBa (BIOOPHI, OMPOCHI U JIPYTro€), YMEHUE B3aMMOJIEHCTBOBATh C COIMATbHBIMU
WHCTUTYTaMHU B COOTBETCTBUHU C UX QYHKIUIMHA U HA3HAUCHHUEM;

2) IATPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUUCKON TIpakAaHCKOM WJIEHTUYHOCTH, YBAXKEHUS K
MPOLIIOMY W HACTOSALIEMY POCCUHWCKOM MAaTEMaTHKH, LEHHOCTHOE OTHOIIEHUE K



JTOCTHXKEHHMSIM POCCUMUCKMX MAaTeMaTUKOB W POCCHMCKOM MaTeMaTH4eCKOM IIKOJIbI,
UCIOJIb30BaHUE 3THUX IOCTHKEHUH B IPYTUX HAayKaX, TEXHOJIOTUAX, cpepax IKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JyXOBHBIX LEHHOCTEM pOCCHUHCKOrO0 Hapoaa, CPOPMHPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHHUSA, D3TUYECKOTO IMOBEACHHUSA, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTM)KEHUH HAyKH M JEeATEIbHOCTBIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJIa B MIOCTPOECHHUE YCTOMYMBOTO Oy 1yLIEro;

4) 3¢cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHpY, BKJIIOYas JCTETUKY MaTeMaTHUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, PEUICHUM, PacCy>KIEHUH, BOCHPUUMYHBOCTH K
MaTEMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

S) pu3uyeckoro BOCIMTAHMS:

C(OPMUPOBAHHOCTh YMEHHUSI MPUMEHATH MaTeMaTUYeCKHWE 3HAHUS B HHTEpecax
3I0pOBOT0 W 0€30MmacHOro o0pas3a KU3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBbIO  (340POBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXKHUM 3aHATHH M OT/AbIXA,
perynsipHas ¢pu3nuueckas akTUBHOCTbH), (PU3UUECKOE COBEPILIEHCTBOBAHHUE MPU 3aHATHUSIX
CHOPTHUBHO-03/I0POBUTEIBHOMN 1€ATEIBHOCTHIO;

6) Tpy10BOr0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYIY, OCO3HAHHE LEHHOCTH TPYIOJIOOUs, MHTEPEC K PazIndHbIM
chepam mpodecCHOHATBLHOM NIESITEIIBHOCTH, CBS3aHHBIM C MaTEeMaTHMKOW u  e€
NPWIOKEHUSIMU, yMEHUE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymield mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIE JKWU3HEHHBIC IUIaHbl, TOTOBHOCTbH M CIOCOOHOCTH K
MaTEeMaTUYeCKOMy OOpa30BaHHUIO M CaMOOOpa30BaHUIO HAa MPOTSHKEHUM BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHHWU MPAKTHYECKUX 3a]ad MaTeMaTH4eCKOU
HAIpPaBJICEHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS COLIUAIBHO-
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLMAIBHOM Cpebl, OCOZHAHUE
IOOAIBHOTO  XapakTepa JKOJOTMYECKUX MpoOjieM, OpHUEHTallds Ha MPUMEHEHHE
MaTEeMaTUYECKUX 3HAHWM JUIs pelleHus 3a7ad B OO0JAcTH OKpYXalolleh Cpelbl,
IJJAHUPOBAHUE TOCTYIIKOB M OLICHKM MX BO3MOXHBIX MOCIEICTBUN NI OKPYKAIOIIECH
Cpelbl;

8) HeHHOCTH HAYYHOIO NMO3HAHMS:

C(POPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOHN MPAaKTHUKH, MOHUMAHUE MaTeMaTHYEeCKOW HAyKH Kak
cepbl 4eTOBEUECKON JEATEIbHOCTH, 3TAlOB €€ pa3BUTHS U 3HAYUMOCTH ISl Pa3BUTHUS
[UBWIN3AIMHN, OBJIAJCHUE S3bIKOM MAaT€MaTUKU U MaTeMaTHYeCKOW KyJbTYypol Kak
CpPEICTBOM  TMO3HAHMS ~ MHUpPA, TOTOBHOCTh  OCYIUECTBISATH  NPOEKTHYIO U
UCCIJIEI0BATEIbCKYIO I€ATENIbHOCTh MHANBUIYAJIbHO U B TPYIIE.



METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeIbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aecTBUs:

BBISIBIISITh M XapaKTepHU30BaTh CYIIECTBEHHbICE NPU3HAKK MaTEMATHUYECKUX
OOBEKTOB, TMOHATHI, OTHOIICHUNA MEXIy MOHATHAMH, (QOPMYIHPOBATH OMpPEICICHHUS
NOHSITUHM, YCTAHABIMBATH CYUIECTBEHHBIM MNpPHU3HAK KIacCU(PUKALKUU, OCHOBAHUS IS
000011IeHHS U CPABHEHHUSI, KPUTEPUU MIPOBOJUMOTO aHAIH3a;

BOCIPUHUMATH, (DOPMYIHPOBATh U MPEOOPa30BHIBATh CYKICHUS: yTBEPAUTEIbHbIC
U OTpHUIATENbHbIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIC,

BBISIBIISIT MAaTEMAaTHUYECKHME 3aKOHOMEPHOCTH, B3aWMOCBSI3M U NPOTHUBOPEYHUS B
(axTax, TaHHBIX, HAOMIOJACHUAX U YTBEPKICHUSX, MIpeIIaraTb KpUTEPUU I BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUM;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, /1€y KTUBHBIX U WHTyKTHBHBIX
YMO3aKJIIOUECHH, YMO3aKIFOUEHNUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIbHO —JI0KAa3aTeNbCTBA MAaTEMaTUUYECKUX YTBEPKACHUI
(OpsiMble ¥ OT MPOTUBHOTO), BBICTPaMBaTh apryMEHTAllMI0, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIBL;

BBIOMpATh CHOCOO pelleHus y4eOHOW 3aiayu (CpaBHUBATh HECKOJIBKO BapUaHTOB
penieHus, BbIOMpaTh HanbOoee MOAXOASIINNA C YYETOM CaMOCTOSTENbHO BbIJECICHHBIX
KPUTEPUEB).

basoBble ucciaenoBareabcKkre 1eHCTBUA:

WCIIOJB30BaTh  BONPOCHI KAK  MCCIEAOBATENILCKMI WHCTPYMEHT  IO3HAHUS,
dbopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOIIME MNPOTHUBOpPEUUE, MPOOJIeMYy, yCTaHaBIMBATh
HCKOMO€ U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHUE;

MIPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEIOBAHUE IIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MareMaTH4ecKoro oOBeKTa, SBIICHMs, Npolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00OBEKTaMU, IBICHUSMH, IPOLIECCAMU;

CaMOCTOSITENIbHO  (popMyIMpoBaTh 000OIIEHUSI W BBIBOALI 10 pe3yJbTaram
IPOBEAEHHOIO HAONIOICHUS, WCCIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTh IOJIYUYEHHBIX
pe3yJIbTaTOB, BHIBOJAOB U 0000ILIEHUI];

MPOTHO3UPOBaTh  BO3MOXHOE pa3BUTHE IMpollecca, a TakKe BbIABUTAThH
IPEANOIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ nndopmanueii:

BBISIBJIATH Je(UUUTHI HHPOPMaLUU, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA BOIPOC
U JJIs pelIeHus 3aauH;



BbIOMpaTh HMH(OpPMAIMI0 W3 HMCTOYHUKOB PA3IMYHBIX THIIOB, AHAIM3UPOBATH,
CUCTEMaTU3UPOBATh U HMHTEPIPETUPOBATh HMH(OPMAIUIO Pa3IUYHBIX BUIOB U (opM
MPEACTABICHMUS;

CTPYKTYpPUpPOBaTh HMH(POPMAIIMIO, TPEJACTaBIATh €€ B pa3IWYHBIX (QopMmax,
WLTIOCTPUPOBATH TpaduyecKy;

OIICHUBATh HAAEKHOCTh MH(POPMAIMUA TIO0 CAMOCTOSTEIHHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMyHnkaTHBHBIE YHHBeEpCcaJbHbIE YueOHbIe 1eliCTBUSA

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKICHHS B COOTBETCTBUU C YCJOBHSIMH H
HeNsIMU OOLIEHHMs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pPEHHS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 110 XOJy PELICHUs 3aJaul, KOMMEHTHPOBATh
MTOJTyYEHHBI pe3yibTaT;

B XO0/i€ OOCYXICHHA 3aJaBaTb BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
npo0JieMbl, pelaeMol 3a/Jauyu, BBICKA3bIBaTh WJECH, HAIlCJIEHHbIE HA MOMCK pEIICHU,
CONOCTABIIATh CBOM CYXICHUS C CYXICHUAMHM JPYIMX YYacCTHHKOB JHMaJIora,
0OHapy>XMBaTh pa3INdUe€ U CXOJCTBO MO3ULIHHA, B KOPPEKTHOM Popme (HOopMyIupoBaThH
pa3HoIIacHsi, CBOU BO3PAKEHUS;

NPEACTABIIATh PE3YJbTAThl PELICHUS 33Ja4yd, OKCIIEPUMEHTA, HWCCIEA0BAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3ajay
pEe3eHTAlMU U OCOOEHHOCTEN ay IMTOPHUHU.

PerynsiTuBHBIC YHHBeEpCAaJbHbIe Y4eOHbIe NeliCTBUSA

Camoopranusanus:

COCTaBJIATh IUIAH, AITOPUTM pEUICHHs 3aJauyd, BBIOMPATH CIOCOO pEIIeHUs ¢
y4€TOM HUMEIOIIMXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PELIEHUH ¢ yUETOM HOBOM MH(OpMALUY.

CaMOKOHTPO.Ib, MO OHAJIBLHBII HHTEJJIEKT:

BJAJE€Th HABBIKAMHU TIO3HABATEIbHON pE(IEKCUU KaK OCO3HAHUSl COBEPILIAEMBIX
NEUCTBUM M MBICIUTENBHBIX IPOLECCOB, MX PE3YyJbTaTOB, BIAJETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca W pe3yibTara pelieHUus MaTeMaTH4eCKOn
3a1a4u;

IIPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTb IIPU pPEUICHUU 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HaWJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pe3yJibTaTa IEIH M YCIOBUSM, OOBSICHSATH MPUUYUHBI
JIOCTHKEHUS WM HEIOCTUKEHUS PE3YJIbTATOB JICSITEIbHOCTH, HAXOUTh OIMUOKY, /1aBaTh
OIIEHKY NMPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eITEJILHOCTD:

MOHUMATh M UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHONW M MHAUBUAYAIBLHON PaOOThHI
Opy  peIIeHUH Y4YeOHBIX 3a/ay, MPUHUMATh I1€7b COBMECTHOW [EATEIbHOCTH,
IJIAHUPOBATh OPraHM3alMI0 COBMECTHOM paboThl, pacnpeAensTb BuAbl padoT,
JIOTOBApUBAThCSA, OOCYX JaTh TMPOIecCC U pPe3yabrar paboThl, 0000IaTh MHEHUS
HECKOJILKHX JIIOJICH;

y4acTBOBaTh B TIpymmnoBbiX (opMax padoTel (0OCyxaeHus, OOMEH MHEHU,
«MO3TOBbIE IITYPMBD) U UHBIE), BHITOIHATH CBOIO YACTh PAO0OTHI U KOOPAMHUPOBATH CBOU
AEUCTBUS C APYTMMH WICHAMU KOMAaHJIbI, OIIEHUBATh KA4e€CTBO CBOETO BKJaAa B OOIIUI
MPOJIYKT IO KPUTEPUSIM, CPOPMYJIMPOBAHHBIM YUaCTHUKAMU B3aMMOICUCTBHS.

HPEAMETHBIE PE3YJIbTATDBI

K konity oOydenust B 10 kjiacce oOy4daronuiicsi MOJAYyUYUT CIAEAYIOUIUE MTPEIMETHbBIC
pe3yabTaThl MO0 OTACIBbHBIM TeMaM padodeil mporpamMmbl yueOHOro Kypca «Anredpa u
Hayaja MaTeMaTH4eCKOTO aHAJIN3a:

Yuciia v BBIYUCICHUSA:

CBOOOJTHO  ONEpUPOBaTh TMOHATUSAMHU: PAIMOHAIILHOE YHCI0, OECKOHeuHas
nepuoanyeckasi 1poOb, MPOIIEHTHI, HPPAITMOHAIBHOE YHCII0, MHOYKECTBA PAIlMOHAIBHBIX
U JEWCTBUTENBHBIX YHUCEII, MOAYJIb IEUCTBUTEIBLHOTO YUCIA;

NPUMEHATh IpOOW W MPOLEHTHI JJIS PElIeHUs NPUKIAIHBIX 337a4 U3 Pa3IUyHbIX
OTpaCIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHATh TPUONHKEHHBIC BBIUUCICHUS, TpaBUjia OKPYIJICHHS, NPUKHUIKY H
OLIEHKY pPe3yJIbTaTa BbIYUCIICHHUIA;

CBOOOJIHO OMEpPUPOBATh MOHSATHUEM: CTEMEHb C IIEJIBIM MMOKA3aTelIeM, UCIOIb30BaTh
MOAXOJAUTY IO (POPMY 3aIlUCH JEHCTBUTEIBHBIX YHACEII JUISl pEIIECHUS MPAKTHUYECKUX 3a/1a4
Y MIPEJICTABIICHUS JaHHBIX;

CBOOOJIHO OINEpPUPOBATh TMOHATHEM: apUPMETUUECKUN KOPEHb HaTypalbHOM
CTEICHHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PAIMOHAJIBHBIM MOKA3aTeNeM;

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMU: JOTapU(M YUCIa, TECATUYHBIC U HATypaJIbHbBIE
norapudmebl;

CBOOOJIHO ONEPUPOBATH TMOHSATHSMHU: CHHYC, KOCHUHYC, TAHIE€HC, KOTaHTEHC
YHUCJIOBOT'O apIyMEHTa;



OMepUpOBaTh TMOHATHAMHU: AapPKCHUHYC, AapKKOCMHYC W apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHHs U HEpaBEeHCTBA:

CBOOOJHO OMEpPUPOBaTh TIOHATHUSAMHU: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJILHBIC YPAaBHEHUS U YPABHEHUS -CIIC/ICTBUSI, PABHOCUIILHBIC HEPABEHCTBA;

MPUMEHATH PA3IMYHBIE METOJIbI PEIICHUS PAIIMOHATBHBIX U APOOHO-pAIMOHATHHBIX
ypaBHEHUH, TIPUMEHSITH METOJI MHTEPBAJIOB JUISl PEIICHUS HEPABEHCTB;

CBOOOJHO OMNEpPUPOBaTh MOHATUSMU: MHOTOWIEH OT OJHOM IepeMEeHHOM,
MHOTOWICH C MEIbIMU KO3 UIIMEHTaMHU, KOPHU MHOTOWICHA, MPUMEHSThH JCNEeHUE
MHOTOYJICHa Ha MHOTOYJIEH C OCTaTKoM, Teopemy besy u Tteopemy Buera mis pemenus
3ajay;

CBOOOJHO OIEpPUPOBATh MOHATHIMH: CHCTEMa JWHEHHBIX YpaBHEHUH, MaTpHIIa,
OTIPEIENUTENb MATPULBl 2 X 2 U €ro reéOMETPUYECKHIl CMBICT, UCTIOJIb30BaTh CBOWCTBA
ompenenuTenst 2 X 2 s BBIYUCICHUS] €T0 3HAYEHUS, NPUMEHSTh ONPENCIUTENN JUIs
pEIIeHHs CHUCTEMbl JIMHEHHBIX YpaBHEHHUI, MOJAETHPOBATH pEaATbHBIE CUTYallUd C
MOMOIIBI0 CUCTEMBbl JIMHEWHBIX YpaBHEHUH, MCCIENI0BaTh IMOCTPOCHHBIE MOJETH C
MOMOIIIbIO MATPHUIL U OTIPEJISTUTENICH, UHTEPIPETUPOBATH TIOJIYyUYEHHBIN Pe3yJIbTarT;

MCIIOJIb30BaTh CBOMCTBA ACUCTBUI C KOPHIMU /ISl TpeoOpa30BaHus BbIpAKCHU;

BBITIOJHATh TPEe0Opa30BaHUS YUCIOBBIX BBIPAKEHUH, COIEPKAIIUX CTEIEHU C
paIMoOHATBHBIM TIOKa3aTeNeM;

MCIOJIb30BaTh CBOMCTBA JiorapudMoB sl MpeoOpa3oBaHus JIOrapuPpMUUECKUX
BBIPAKEHUI;

CBOOOJHO OMEpUPOBATh TOHATHUSAMHU: HUpPpPAIMOHATBHBIC, TMOKa3aTelbHbIE U
norapu(MHUUECKHe YpaBHEHMs, HAaXOAUTh WX PEHICHUS C TOMOIIbI0 PAaBHOCHIBHBIX
MEePEX0/I0B WM OCYLIECTBIISAS IPOBEPKY KOPHEH;

INPUMEHATh OCHOBHBIE TpPUTOHOMETpUYeckue (opMyibl yisi HpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIpAKECHUM;

CBOOOJHO OMEpUPOBATH MOHSATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSThH
HEeoOXoauMbIe (OPMYJIBI JJIsi  PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHECHUI;

MOJIETUPOBATh pealibHbIC CUTYallMH Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHHsI, HEPABEHCTBA 10 YCJIOBHIO 3a/ladH, MCCIEI0BaTh MOCTPOCHHBIE MOJEIH C
UCII0JIb30BAaHUEM armapara anreOphbl.

DOyHKUMHA U Tpaduku:

CBOOOJTHO OMEpUpOBaTh MOHATHAMU: (PYHKIUS, CHOCOOBl 3amaHus (pyHKOUW,
B3aUMHO OOpaTHble (YHKIMH, KOMIO3UIMS (YHKIUN, Tpaduk (QYHKIUU, BHITOIHATH
sIeMEeHTapHbIe TpeoOpa3zoBaHus rpa@uKoB PyHKIIH;

CBOOOHO OTIEpUPOBATH MOHITHIMH: 00JIaCTh ONPEEIICHNSI U MHOYKECTBO 3HAYCHUI
byHKIMH, HYJTH QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,



CBOOOJHO  OMEpUpOBaTH TMOHATHSIMH: UYETHBIE W  HEYETHBIC  (PYHKIIUH,
nepuoanyeckue (QYHKIUH, MTPOMEXKYTKM MOHOTOHHOCTH (YHKIIUH, MAKCUMyMBbI U
MHUHHMYMBI (OyHKIIMH, HAaHOOJIbIIIee M HANMEHbBIIICEe 3HAaUCHHE (PYHKITUN Ha TIPOMEKYTKE;

CBOOOTHO OTIEPUPOBATH MOHATUSAMHU: CTENIEHHAS QYHKIUSA C HATYPAJTbHBIM U TIEITBIM
nokasareneM, rpaduk CTEEHHOW (DYHKIIMM C HATYpaIbHBIM U II€JIBIM IOKa3aTeieM,
rpaguKk KOpHS n-OM CTEMEeHU Kak (YHKIUM OOpaTHOW CTENEeHU C HaTypalbHbIM
MOKa3aTeyeM;

OTIepUPOBATH MOHATUAMHU: JIMHCHHAS, KBaIpaTUIHAs U IPOOHO-THHEIHAS (PYHKITUH,
BBITIOJTHSITH 3JIEMEHTAPHOE UCCIIEAOBAHNE U MIOCTPOCHUE UX TPa(UKOB;

CBOOOJTHO OTIEpUPOBATh MOHATUAMU: TTOKa3aTelbHas U Jiorapudmudeckas GpyHKIuH,
MX CBOMCTBA M rpa)MKu, UCTIOIB30BATh UX TPa(QHKH s peIICHNUS YPaBHCHUI;

CBOOOTHO  OMEpPUPOBATh  TOHATHSAMHU:  TPUTOHOMETPHUYECKAs  OKPY)KHOCTD,
OTIpeNIeTICHNE TPUTOHOMETPUIECKUX (PYHKITUN YHCIOBOTO apTyMEHTa,

UCTIOJIb30BaTh rpaduku (YHKIUH IS MCCIEIOBAHMS MPOILIECCOB U 3aBUCHUMOCTEH
MpU PEIICHUH 3a1ad U3 JPYTuX yYeOHBIX MPEIMETOB M PEabHOW JKW3HH, BHIPAKAThH
dbopMyamMu 3aBUCHMOCTH MEXK]Ty BEIMUNHAMH,

Hauyana maTeMaTH4YecKOIo aHaJIM3a:

CBOOOJTHO  OMEpUpPOBATH TMOHATHAMU: apudmeTHueckass © TeOMETpUYEeCcKas
nporpeccusi, OeCKOHEYHO YOBIBAarOIIas TE€OMETPHYECKash MPOrpeccusi, JTUHEHHBIA U
AKCIIOHEHITMATBLHBIA POCT, (POpMyNa CIOXKHBIX TMPOIEHTOB, WMETh TPEACTABICHUE O
KOHCTaHTE;

MCTIOJIb30BaTh TIPOTPECCHH TSl PEIICHHSI pEATTbHBIX 337a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO OMEpPUPOBaTh TOHATHUSAMU: TMOCIEAOBATEIHHOCTh, CIOCOOBI 3aJaHus
MOCJIEI0OBATEILHOCTEN, MOHOTOHHBIC W OTPAHUYCHHBIC MMOCIIEI0BATEIILHOCTH, TIOHUMATh
OCHOBBI 3apOXKICHHSI MATEMAaTHYECKOTO aHAIN3a KaK aHain3a OECKOHEUHO MaJIbIX;

CBOOOJHO OINEPUPOBATh MOHITHAMH: HENPEPBIBHbIE (PYHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIIUH, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJTHO OTIEPUPOBATh MOHATHEM: (DYHKITHS, HEMTPEPHIBHAS HA OTPE3KE, TPUMEHSThH
CBOWCTBA HEMPEPHIBHBIX (QYHKIUH JIJIS1 pEIICHHS 33]1a4,

CBOOOJHO OTEpUPOBATH MOHATHSAMU: TIEpBas M BTOpas MPOU3BOJHBIC (PYHKIIHH,
KacaTenbHast K TpaduKy QyHKIINH;

BBIYHCIIATh TPOW3BOIHBIE CYMMBI, TTPOM3BEIACHUS, YACTHOTO M KOMITO3UIIUHA JIBYX
(byHKIMA, 3HaTh MPOU3BOIHBIC dJIEMEHTAPHBIX (QYHKIIUN;

UCIIOJIb30BaTh FEOMETPUUYECKUN U (PU3NYECKUM CMBICI MPOU3BOJHOM MJIsi PEIICHUS
3ajad.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: MHOXKECTBO, OTI€paIlMU HaJl MHOKECTBAMH;

WCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar Ui OIMCAHUS PeaTbHBIX
IIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a]1a4 U3 JPYTHX yIeOHBIX IPEIMETOB;



CBOOOJIHO  OINEPUPOBATH TMOHATUSAMH: OIpEAeNieHue, TeopemMa, YpaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, JI0KAa3aTeJIbCTBO, PABHOCHIbHBIC
YpaBHEHUS U HEPABEHCTRA.

K koHiy o0yuenus B 11 kJiacce 00yyarouuiics: MOJy4UT CIEAYIONUE IPEIMETHBIE
pe3yabTaThl MO OTACNbHBIM TeMaM paldoueil mporpamMmbl yueOHOro Kypca «Anredpa u
Hayajia MaTeEMaTH4YECKOT0 aHAJIN3a:

Yucia v BLIYUCICHHUSA:

CBOOOJIHO OIEPUPOBATH MOHSATUSAMU: HATYpaTbHOE M 1EJI0€ YHUCIO, MHOXKECTBA
HATYPAJIBHBIX U LEIbIX YUCEN, UCIIOJIB30BaTh MPU3HAKK JE€IUMOCTH Lenbix yucen, HOJ
1 HOK HaTypanbHbIX 4KCel JUIsl pelIeHus 3a1a4, IPUMEHATh anroput™ EBknuaa;

CBOOOJHO ONEpPUPOBATh MOHATUEM OCTaTKa MO MOJYIIO, 3aHChIBATh HATYypaJbHbIE
YyUClla B PA3JINYHBIX MO3ULIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEpUPOBATH TMOHATHSAMH: KOMIUIEKCHOE€ YHCIO U  MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJICTaBIATh KOMIUIEKCHBIE YHCIa B aIreOpauvyecko H
TPUTOHOMETPUUECKON (opMe, BBINOIHATH apUPMETHUECKHE Olepali C HUMH U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJTHO  ONEPUPOBAaTh TMOHATUSAMU: HPPAIMOHANIbHBIE, TIOKA3aTeJIbHbIE U
Jorapu(MUUECKUe HEpPaBEHCTBA, HAXOIUTh WX PEUICHHs C MOMOUIbI0 PaBHOCHIIBHBIX
IIEPEXO0/IOB;

OCYILECTBISATH OTOOP KOPHEW MPHU pElICHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOOJHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSThH
HEoOXouMBbIe (POpPMYJbl s PEHICHUS OCHOBHBIX THUIOB TPUTOHOMETPUUECKHUX
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATh MOHATHUSAMHU: CHCTEMA M COBOKYIHOCTb YPaBHEHHH W
HEPABEHCTB, PAaBHOCWIIBHBIE CHUCTEMBI W CHCTEMBI-CIEACTBUSA, HAXOIWUTh PEIICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEIbHBIX H
JOorapu(PMHUUECKUX YPAaBHEHHUI U HEPABEHCTB;

peliaTh panuoHaabHbIe, HUppaloHANbHbIE, MMOKa3aTeNbHbIE, JorapudMuueckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIINE MOIYJIN U ITApaMETPHI;

OPUMEHSTh TpaduuecKue METOIbl AJIsl PElICHNs YPaBHEHUM U HEPAaBEHCTB, a TAKXKe
3aJ1a4 C mapaMeTpaMy;

MOJIETUPOBATh pPEANbHbIE CUTYAllMU Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHIO 33J1a4U, UCCIEA0BATh IIOCTPOCHHbIE
MOJIEIM C HCHOJb30BaHUEM ammapara aireOpbl, HHTEPIPETUPOBATh MOJIYUYEHHBIN
pe3yibTar.

DyHKUUU U TPaPUKH:



CTpOUTHh Tpaduku KOMMO3UIMU (YHKIUH C TOMOIIBIO  3JIEMEHTapHOTO
UCCJIEIOBAHUS M CBOMCTB KOMIO3UIUU IBYX (hYHKIIHIA;

CTPOUTHh TEOMETPUYECKHE O0pa3bl ypaBHEHWH W HEPABEHCTB Ha KOOPJAWHATHOU
MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: TPAQUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHATh (PYHKIIMH JIJ7I1 MOJICTTUPOBAHUS M UCCIIEIOBAHUS PEATbHBIX MPOIIECCOB.

Hauajia MaTeMaTH4eCKOr0o aHAJIM3a:

WCIIOJIb30BaTh MPOU3BOJHYIO JUIS HMCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTH H
KCTPEMYMBI;

HAaXOJWTh HaWOOJbIllee W HAWUMCHbBINCE 3HAYCHHWS (QYHKIMA HENPEPHIBHONH Ha
OTPE3KE;

WCIIOJIB30BaTh MPOW3BOJHYIO I HAXOXKICHHWS HAWIy4dIllero pelieHus B
MPUKIAAHBIX, B TOM YHCJIE COIUATBbHO-DKOHOMHUYECKHUX, 3ajadax, IS ONpeIeieHUs
CKOPOCTHU U YCKOPEHHMS Tpoliecca, 3a1aHHOr0 (GopMyIIoi wiu rpadukom;

CBOOOJHO OIEpPUpPOBATh MOHSATUSMHU: MEpPBOOOpa3Has, OMpPEACNEHHBINM HHTErpa,
HaXOJIUTh TIEPBOOOPA3HBIC ANEMEHTAPHBIX (YHKIIUN U BBIYUCIISITH HHTETpAT 1Mo (popmyie
Hrrorona-JleiOouuna;

HAXOJIUTh TUIOMIAN TUIOCKUX (DUTYP U OOBEMBI Tell C TOMOIIBIO HHTErpaa;

COCTaBJICHUs TUPPEpEHITUATBHBIX YPAaBHEHUI;

pemate NPUKIAAHBIE 3aJadd, B TOM YHUCIE COIUAIBHO-D)KOHOMUYECKOTO U
¢duznuecKoro xapakrepa, CpeJICTBaMi MaTeMaTUYECKOTO aHaTu3a.

HMCTb NPCACTABICHUEC O MATCMATHUYICCKOM MOJACIUPOBAHUH HA HpHMepe



3. TEMATHUYECKOE IINIAHUPOBAHUE C YKA3ZAHUEM KO/IMYECTBA AKAJEMHUYECKHUX YACOB, OTBOIAUMBIX HA

OCBOEHHME KAXJIOH TEMbI YYEFHOT'O NIPEJIMETA M BO3MOXHOCTH HWCHOJIB30BAHHMS IO 3TOW TEME
SJIEKTPOHHBIX (HUP®PPOBBIX) OBPA30OBATEJIBHBIX PECYPCOB

10 KJIACC
Ne HanmeHnoBaHue pa3fenos U TEM IPOrpaMMBl KonuyecTBo yacoB OnexTpoHHbIe (IU(POBBIE) 00Pa30BATEIBHBIE PECYPCHI
n/m Beero|Kontpossubie||[Ipaktnueckue
paboThl paboThl
1 || MHOkeCTBO IEHCTBUTEIBHBIX YUCEIL. 24 1 https://resh.edu.ru/subject/lesson/7230/main/
MHOTrO4YJICeHEL PaHI/IOHaJII)HBIe ypaBHEHUS U httpS://reSh.edu.m/SUbjeCt/leSSOH/4730/Start/
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX YPaBHEHMIA https://resh.edu.ru/subj'ect/lesson/ 1553/additional/
https://resh.edu.ru/subject/lesson/2741/start/
https://resh.edu.ru/subject/lesson/1978/start/
2 ||®yskium v rpaduku. CreneHHas QyHKIUS C 12 1 https://resh.edu.ru/subject/lesson/5540/conspect/
IIEJTBIM TIOKa3aTelieM https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/7242/start/
3 |Apudmernyeckuii KOpEeHb N-Oi CTETICHH. 15 1 https://resh.edu.ru/subject/lesson/5498/conspect/
praHI/IOHaHBHBIe YpaBHEHUS https://resh.edu.ru/subject/lesson/l558/main/
https://resh.edu.ru/subject/lesson/5569/start/
4 |TToxa3arenpHas pyukmms. [Toka3arenbHbie 10 1 https://resh.edu.ru/subject/lesson/2911/main/
ypaBHEHUs https://resh.edu.ru/subject/lesson/4729/main/
https://resh.edu.ru/subject/lesson/4729/conspect/
https://resh.edu.ru/subject/lesson/3841/conspect/
https://resh.edu.ru/subject/lesson/5627/conspect/
https://resh.edu.ru/subject/lesson/4155/conspect/
5 |JTorapudpmuueckas pynknus. Jlorapupmudeckne || 18 1 https://resh.edu.ru/subject/lesson/3834/main/

ypaBHEHHUS

https://resh.edu.ru/subject/lesson/4155/conspect/
https://resh.edu.ru/subject/lesson/3852/main/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-
pokazatelnaia-i-logarifmicheskaia-funktcii-
9160/metody-resheniia-logarifmicheskikh-neravenstv-
9169/re-2dc8ae90-948b-44bf-bc9c-031{fc66150a




Ne HaumeHnoBanue pa3aenoB U TeM IpOrpaMMBbl KonnuectBo yacos ‘ OnexTpoHHbIe (IU(POBbIE) 00pa30BaATEIbHBIE PECYPCHI
n/m Bcero|[Kontponsusie| [Ipaktnueckue
paboThl paboThl

6 || TpuroHoMeTpUUECKHE BHIPAKCHHS U YPaBHECHUS 22 1 https://resh.edu.ru/subject/lesson/2510/start/
https://resh.edu.ru/subject/lesson/4734/conspect/199304/
https://resh.edu.ru/subject/lesson/63 14/start/

7 |IlocmenoBaTeIbHOCTH U IPOrPECCUH 10 1 https://resh.edu.ru/subject/lesson/5223/main/
https://resh.edu.ru/subject/lesson/2004/main/
https://resh.edu.ru/subject/lesson/2003/main/

8 ||[HempepwiBHbIe PyHKIMU. [Ipon3BoaHas 20 1 https://resh.edu.ru/subject/lesson/4923/conspect/
https://resh.edu.ru/subject/lesson/6114/main/
https://resh.edu.ru/subject/lesson/6195/start/
https://resh.edu.ru/subject/lesson/6116/main/

9 |[IloBTOpeHue, 0000IIeHNE, CUCTEMATH3ALINS 5 2

3HAHUU
‘I[O6&BI/ITI) CTPOKY
OBHUIEE KOJIMYECTBO YACOB I1O 136 10 0

[TPOT'PAMME




11 KJIIACC

‘ OnexkTpoHHbIe (IU(POBBIE) 00PA30BATEIBLHBIE PECYPCHI

Ne HaunmeHoBaH#e pa3/iesioB  TeM IPOrpaMMbl KounraecTBo yacos
n/m Bcero| Konrponbnsie|| [Ipaktuueckue
| paboThI paboThl
1 |MccnenoBanue GyHKIUIA C TIOMOIIBIO 22 1 https://resh.edu.ru/subject/lesson/6115/train/36359/
| |[mpousBoaHOM
‘HepBoo6pa3Hag U UHTETpal H 12 H 1 ‘ "https://resh.edu.ru/subject/lesson/61 18/main/
3 I'papuku Tpuronomerpudeckux GyHKIIUMN. 14 1 https://resh.edu.ru/subject/lesson/5570/conspect/
TpI/IFOHOMeTpI/I‘ICCKI/Ie HepaBeHCTBa httpS ://reSh.edu.m/subject/lesson/3 943/C0nspect/
L https://resh.edu.ru/subject/lesson/4738/main/200424/
4 |ppannoHanbHbIe, TOKa3aTeIbHbIC U 24 1 https://resh.edu.ru/subject/lesson/4155/conspect/
| |morapudmMuueckre HEPaBEHCTBA
‘KOMHJ’IGKCHBIG quCIIa H 10 H 1 H ‘\https://resh.edu.ru/subject/lesson/41 15/main/
E‘HaTypaHBHBIG ¥ [IeJIbIC Ynclia H 10 H 1 H H
7 |/CucteMsbl paliiOHaIbHBIX, UPPAUOHATBHBIX 12 1
| |[moKa3aTenbHBIX M JIOrapu(pMUUECKHX YPABHEHUI
‘3a;[aq1/1 C mapamMeTpamu H 16 H 1 H
9 ||TToBTOpEHUE, 000OIICHUE, CHCTEMATH3AIIHSI 16 2
| |[3HaHuUN
‘]_—[O6aBHTB CTPOKY
136 10 0

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME
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