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COJAEP/)KAHUE YYEBHOI'O IIPEIMETA

Yuciia 1 BLIYHCICHUA

Pannonanenele uncia. OOBIKHOBEHHbBIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu.  Apudmernueckue omnepanuMM ¢ palMOHAIBHBIMU  YMCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAJHBIX 33]1a4 U3 Pa3JIU4HbIX OTPACIICH 3HAHUN U PEAIbHON KU3HH.

JelicTBuTenpHble yKciaa. PanMoHanbHBle W MppalMOHANbHBIE uucia. Apudmernueckue
orepauuu ¢ AeHCTBUTEIbHBIMU uuciamMu. [IpuOnukEHHble BBIYUCICHUS, IPAaBUJIa OKPYIJICHNUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nenbiM nokazateneMm. CrannmaptHas Gopma 3amucH JACHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxonsmedl QGopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaibHOW cTemeHu. JlefictBus ¢ apudmernueckumMu
KOPHSIMH HAaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOTO apryMeEHTA.

YpaBHeHUsI M HEpaABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIBL.

VYpaBHEeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAllMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenue uppalvoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMI W HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 33Jad W 3aJad W3
pa3INYHbIX 00J1acTe HAyKU U peabHON )KU3HH.

DOyHKIUH U rpaduKu

@yHK1M, criocoOs! 3ananus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6unacTp onpeneneHuss U MHOKeCTBO 3HaueHui ¢yHkiuu. Hynu ¢ynkuuun. [pomexyTtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LI€JbIM Moka3ateneM. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHS N-0if CTETICHHU.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOI'O apryMEHTA.

Havana maTreMaTH4ecKOro aHajIu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHusl  MocliefoBaTeabHOCTE.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecCKOHEYHO yOBIBAIOIIEH T'€OMETPUUECKON Mporpeccuu.
dopmyna CIOXKHBIX IPOLEHTOB. Mcnonp30BaHME MPOrpeccuu Ul PEIICHMsS PEeabHBIX 3aJad
MIPUKJIAHOTO XapakKTepa.

MHuoxecTBa H JIOTHKA

MHoecTBO, onepanuu Hajx MHokecTBamu. [{uarpammel Oiinepa—Benna. [Ipumenenune
TEOPETUKO-MHOKECTBEHHOI'O aIllapara Uil OMMCAHMs PEajbHBIX IPOLECCOB M SBICHUH, IpU
pELICHUH 3a7a4 U3 APYrUX Y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

OcBoenne y4yebHOro npeamera «MaTemaTtukay JIOJDKHO OOECIeuMBaTh JIOCTHIKEHHE Ha
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpEe3yNbTAaThl OCBOCHHS MpOrpamMmbl ydyeOHOro mnpeamera «MareMaTHUKa»
XapaKTepU3YIOTCS:

['paxxnanckoe BociuTaHue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCHUICKOr0 OOIIEeCTBa, MPEACTABICHUEM O MaTEeMAaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHM, NTPOLEAYp Tpa)xJAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHUEM B3aUMOJCHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAXKEHUS K IPOLUIOMY
U HACTOSIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KCHHSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHKH.

JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHWEM JYXOBHBIX I[EHHOCTEH POCCHHCKOrOo Hapona; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUIN HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIa/la B MOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUPY, BKIIOYasg JCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

®uU3NYECKOe BOCITUTAHHE:

c()OPMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTH4YeCKHue 3HaHUsS B HMHTEpecax
310poBOTO U Oe3omacHoro obOpas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PEryyspHas (Quzndeckas
aKTHBHOCThH); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHIX CIIOPTHBHO-030POBUTEIBHON
JeATETbHOCTBIO.

TpynoBoe BociuTaHHE:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYAOTIOOHS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccHoHaTBEHON NEeITeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON W €€ MPUIOKCHHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BHIOOP OynyIeit nmpodeccun u peaaTn3oBeIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MareMaThdeckomy oOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKWM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
PELICHUHU IPAKTUYECKUX 3a]]a4 MATEMaTHYECKOM HAPABICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIBTYpPhl, MOHUMAHHEM BIUSHUS COLUATBHO-
SKOHOMHYECKHMX IPOLIECCOB HA COCTOSIHUE NPUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM



I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOiieM; OpueHTaluel Ha  MpUMEHEHUe
MaTeMaTUYECKUX 3HAHUMN Ul pelIeHMsl 3a7ad B 00JIaCTU OKpYXaloUle cpeibl, IIIaHUPOBAHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON NMPAKTHKH, TOHUMAHUEM MaTeMaTHYecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTEMATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBIATH NPOECKTHYHO U HCCIEAOBATENIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKa
XapaKTEpU3yIOTCSl  OBJAJECHUEM  YHUBEPCAJIBbHBIMU  HO3HAGAMENbHbLIMU  OeliCeUsMuU,
VHUBEPCANLHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUEHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomams ¢ ungopmayueti).

ba3oBeie 1OrHYecKue NeUCTBU:

®BBISIBJIATh U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHUYeCKHX OOBEKTOB,

MOHATHUH, OTHOLIEHUH MEXAy MOHATUAMH; (POPMYIHpPOBATh OIpPENENICHUS MOHITUH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINNA, OCHOBAHHS JJIsi 0000IIeHUs
¥ CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,
® BOCTIIPUHUMATh, (HOPMYJIHPOBATh M TPEOOPa3OBBIBATH CYXKICHUS: YTBEPIUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE; YCIOBHBIE;

® BEISIBJIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUHs B (hakTax,
JTAHHBIX, HAOMIONEHUSIX W YTBEPXKAEHUSX; IpelylaraTb KPUTEPUHM JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;
e JleNlaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTUKHU, JEAYKTHBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 0 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeNIbCTBA MAaTEMaTHUECKUX YTBEPKJIECHUH (MpsiMble U
OT TPOTHBHOTO), BBICTPAaWBaTh apPryMEHTAIMIO, MPHUBOJAWTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

¢ BHIOMpATh Croco0 pemieHrs y4eOHOl 3amaunM (CpaBHHMBAaTh HECKOJBKO BapUaHTOB
peleHns, BEIOUpaTh HanOoJIee MOIXOMAIINA ¢ YIETOM CaMOCTOSTENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBbie uccnenoBaTenbckue 1eHCTBUA:

® ICTIOJIB30BAaTh  BONPOCHI ~ KAaK  HMCCIEAOBAaTENbCKUH ~ WHCTPYMEHT  IO3HAHUS;
(dbopMynHupoBaTh BONPOCH, (PUKCHUPYIOIINE MPOTHBOPEYHE, MPOOIIEMy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOIO MO3UIHIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIBHO ~ CIITAHUPOBAHHBIM  SKCHEPUMEHT, HCCIIEOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKkoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, SBICHUSIMHU, IIPOLIECCAMU;



® CaMOCTOSATEJIHO (POPMYITHPOBATH 00OOIIEHNUS U BBIBOABI IO Pe3yiIbTaTaM MPOBEIEHHOTO
HaAOJIO/ICHUs, UCCIIEeIOBAaHUS, OICHUBATh JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJbTaToB,
BBIBOJOB 1 0000IIEHNI;
® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOLIECCa, a TAK)KE BBIIBUTATH MPEATOI0KEHHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.
Pabora ¢ uapopmarueit:
® BBISIBJIATH AC(PUINTHI HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETA HA BOMIPOC U JIJIS
peLIeHHS 3a/1a9u;
eBEIOMpaTh MHGOPMAIMIO U3 HCTOYHHKOB pA3IMYHBIX THIIOB, aHAJIU3UPOBATbH,
CUCTEMAaTHU3UPOBATh U HWHTEPIPETHUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (GOpM
MPEJICTaBICHHUS,
® CTPYKTYpUpOBaTh  HMH(OpPMALMIO, TMPEACTaBIATH €€ B  pa3iuuHbX  (opMmax,
WLTIOCTPUPOBATH TpaduuecKy;
® OIICHMBATh HAAEKHOCTh HH(OpPMALIMM 1O CAMOCTOSTENHHO CHOPMYTUPOBAHHBIM
KPUTEPUSM.
2) VHugepcanvhvle KOMMyHUKamMueHwle Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy
COYUANLHBIX HABLIKOE 00YYATOUUXCA.
Ob6menue:
® BOCTIIpUHUMATH M (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSIMH M IEISIMHU
OOlIeHHs; SCHO, TOYHO, T'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, IaBaTh MOSCHEHHS 110 XOAY PELICHHS 3a/1a4i, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;
®B Xx0/1e 00CYXKIEHUsS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI, IPOOIIEMBI,
pemaemMoi  3aja4yd, BBICKAa3bIBaTh HJIEW, HAICJICHHBIE Ha TIOUCK PEIICHUS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JAPYrMX YYacTHUKOB JIMAJIOra,
0oOHapy>KUBaTh Pa3INyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoTIIacHsi, CBOM BO3PAKCHHUS,
® [IPEJICTABIATh PE3Yy/IbTaThl PELICHUs 3a/auyM, 3KCIIEPUMEHTa, HCCIEeIOBaHUSA, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (pOpMaT BBICTYIUIEHHS C YYETOM 3ajad Npe3eHTAlUud U
0COOEHHOCTEHN ayAUTOPHH.
CoTpyIHUYECTBO:
® IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUAYAJILHONW paOOTHI TIPH
peleHnH y4eOHBIX 3a/1a4; MPUHUMATh 1eJIb COBMECTHOM JeSTeIbHOCTH, TNIAHUPOBATh
OpraHu3allii0 COBMECTHOM paloThl, pacnpenensTb BHIBI paboT, JOroBapHBaThCH,
o0cyxJaTh MpoIiecc U pe3yibTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJEH;
® y4yacTBOBaTh B IPYNNOBBIX (Gopmax paboThl (00CykIeHHs, OOMEH MHEHHH, «MO3TrOBBIE
MITYPMBI» W WHBIE); BBINOJIHATH CBOK YacTh PAa0OTHI M KOOPJMHHPOBATH CBOHU
JIeMCTBUS C IPYTHMH YWICHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.
3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranu3zanus:
COCTABIIAThH IJIaH, aJTOPUTM pELICHHs 3a7ayd, BHIOMPATh CIOCOO pEIIeHUs C y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIUH.



CaMOKOHTPOJIb:

® BJIaJICTh HaBbIKAMU MTO3HABATENIbHOM pedekcun Kak 0OCO3HAHUS COBEPIIAEMbIX JEHCTBHIA
U MBICIUTENBHBIX TMPOILIECCOB, UX PE3YyIbTaTOB; BIAJETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3a1auu;

® [IPEIBUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIPH PELICHUU 3a4a4yd, BHOCHUTH
KOPPCKTHUBBI B ACATCIIBHOCTh HAa OCHOBC HOBBIX OGCTOHTGHBCTB, JAaHHBIX, HafII[eHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBATb COOTBCTCTBUC pE3yJibTaTa NLCIWM W  YCIIOBUAM, O6’b$ICH$ITB IMPpHUYNHbL
JOCTHKEHHUSI WJIM HEIOCTHKEHHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOJUTh OILIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

Yucsia v BbIYUCICHUSA

OnepupoBaTb HOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs M
NeCATUYHAsSL APOOB, MPOLEHTEI.

BoinonHATe  apudmeTuyeckue oOrnepanuu € PALUOHAIBHBIMU M JIEHCTBUTEIBHBIMU
YHCIIaMHU.

BbinonsATe npuOMMKEHHBIE BBIYMCICHUS, MCIIOJB3YSl IpaBWJIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCICHUI.

OnepupoBaTh HNOHSATHSIMH: CTEIIEHb C IENBIM TOKa3aTesieM; cTaHaapTHas (Gopma 3ammcu
JeMCTBUTENIBHOTO YKCIIa, KOPEHb HATYpaJbHOM CTENEHH; UCIOJIb30BaTh MOAXOJAILYI0 (OopMy
3alMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHUS TPAKTUYECKUX 3a]a4 U IIPEJICTABJICHNS JaHHBIX.

OnepupoBaTb MOHATUSMHU: CHHYC, KOCHHYC M TaHIME€HC MPOU3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIIMCh IIPOU3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPpHUUECKHE (QYHKIUH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UppalMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BoinonuATe  mpeoOpa3oBaHHs ~— TPUTOHOMETPUUECKHMX  BBIp@XEHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeobpa3zoBaHus LEJBIX, PAlMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEbIX, PAIIHOHATBHBIX U HPPALMOHATILHBIX YPaBHEHUI U HEPABEHCTB.

[IpyMeHsTh ypaBHEHUS U HEpPABEHCTBA JUIsl pEIIEHHs] MaTeMaTHUYEeCKUX 3a/lad U 3a/1a4 U3
pa3IMYHbBIX 00JIacTe HAYKU U peabHON )KU3HH.

MogenupoBaTh peajbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATh BBIPAKCHMS,
YpaBHEHHS, HEPABEHCTBA IO YCIIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUAMH: (YHKIUS, CIOCOOBI 3a1aHus (PYHKIIUH, 001aCTh ONpeaeIeH s
Y MHOKECTBO 3HauU€HUM QYHKIMH, IpadUK QYHKIIMH, B3aUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTh MOHATUSAMHU: UYETHOCTb M HEYETHOCTh (QYHKIUHM, HYyIH (QyHKUIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMA U1 pEIeHNs] ypaBHEHUH.

Ctpouth W uyuTaTh TpaduKu JTUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIUH, CTENEHHOMN
(YHKLNU C LENbIM [T0Ka3aTeIeM.



Hcnonb3oBath rpaduku GYHKIUH ISl UCCIIEIOBAHMS IPOIIECCOB M 3aBUCUMOCTEH TIpH
peLICHUH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB M PEaIbHOW KU3HH; BBIpAXaTh (HOpMyJamu
3aBUCHUMOCTHU MCIKAY BCIIMYMHAMMU.

Hayana maTemMaTHyecKkoro aHajaimsa

OnepupoBaTh MOHATHUSMH: TOCJIEI0BATEIILHOCTD, apU(pMETHUECKas W TeoMeTpUuyecKas
MIPOTPECCHM.

OnepupoBath NOHATUSAMU: OECKOHEYHO YOBIBAIOIIAas TEOMETPUUYECKAs MPOTPECCUS, CyMMa
0ecKOHEYHO YOBbIBAIOIIEH reOMEeTPUUYECKON MTPOrPeCcCUu.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcrnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEH U MPOTPECCUM ISl PEIICHUs] PeaIbHbIX
3a/1a4 MPUKJIIATHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOXKECTBO, Oll€pallMy HaJl MHOKECTBaMH.

Hcmionb3oBarth TeOpeTI/IKO-MHO)KeCTBCHHHﬁ amnmapar ajs onmMucaHus peajlbHbIX ITPOLECCOB
U SIBJICHUH, IPY PEUICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONPENIEICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3jaesioB u TeM nporpammbl | KosinvecTBo 4yacoB JIeKTPOHHbIE
n/n Bcero Kontposn | Ipaktuy | (um¢poBsbie) YIiB
bHbIE eCKHe oOpa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
1 MHOxecTBa PalMOHAIBHBIX U JIEHCTBUTEIIBHBIX 14 1 bubmumoreka [IOK
yrcen. PaloHanbHbIe YPaBHEHUS U https://m.edsoo.ru/1568aba3 312
HEPABCHCTBA
2 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bu6mmoreka [IOK 1.4
HoKazaTeeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1 bubnmnoreka [JOK 14
HppanmoHaibHble ypaBHEHUS 1 HEPABEHCTBA https://m.edso0.ru/1568aba3
4 Dopmybl 22 1 bubnuorexa [JOK 2
tpuroHomerpuu. TpuroHomeTpuyeckue https://m.edso0.ru/1568aba3
ypaBHECHUS
5 [TocnenoBareabHOCTH M POrPECCUH 5 bubnmnorexa [JOK 3.1.10
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 3 1 bu6mmoreka [JOK 3.2
3HAHUHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPO'PAMME
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INOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Ne i/ Tema ypoka KosmnyecTBo Jdara uzyyenus DJIeKTPOHHBbIE HU(PPOBLIE
4acoB o0pa3oBaTejibHbIE pecypc
1 MHOk€ecTBO, ONepaluy HaJl MHOKEeCTBaMHU. J{uarpaMmbl 1 209 but6mmoreka [IOK
Diinepa—Benna https://m.edsoo.ru/4d7f95fe
5 PanvonanpHbie yncia. OOBIKHOBECHHBIC U JICCATUYHBIC 1 4.09 bubnuorexa [{OK
JApoOH, MPOIEHTHI, 0CCKOHEYHBIE TIEPUOTUIECKUE IPOOH https://m.edso0.ru/44dd1046
3 Apudmerrdeckue ornepanuu ¢ paroHaIbHBIMU 1 bubmuorexa [JOK
YHCIIaMH, TIPEOOPa30BaHMsI YHCIOBBIX BBIPAKCHUI https://m.edsoo.ru/d99d8c74
+ | mpucrasmsi: s 5 pamwamx orpatnett snas ) BuGmorexa LIOK
PeATHHOM KH3HA https://m.edsoo.ru/4d7f95fe
5| mpwrazm sas 5 pasmas orpacaei swasi ) BuSmaoress LIOK
PeATBHOM JHU3H https://m.edsoo.ru/4d7f95fe
6 HeicTBuTenbHble yncia. PaiimonaabHbie U 1 but6mmoreka [IOK
VppalnroHaJIbHbIE YUCIIA https://m.edsoo.ru/2f36a36f
7 ApudmeTrueckue onepanuu ¢ 1eHCTBUTETbHBIMU 1 bubnmnoreka [JOK
YHCIIaMU https://m.edsoo.ru/a97a12d9
8 [TpuOnmxEHHBIE BBIYUCIIEHUS, TIPaBUIIa OKPYTIEHHS, 1 BI/I6J'I.I/IOTeKa HOK
IIPUKHJIKA U OIIEHKA pe3ysIbTaTa BhIYUCICHUN https://m.edsoo.ru/cb723fbd
9 ToxaecTBa U TOXKAECTBEHHBIE MTPeoOpa3oBaHUs 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/3a23ac15
bubnuotexa [JOK
10" | Ypasuenue, kopemn ypasnenus ! https://m.edsg).ru/llac68be
11 HepaBeHcTBO, penieHre HepaBEHCTBA 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/50bdf26d
bubnuotexa [JOK
12| Merox nrrepsanos L Pis./im edsoD /77515499
13 Pemenue nenbix 1 [poOHO-pallMOHAIBHBIX YPaBHEHUN U 1 bubmuoreka [JOK
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HEPaBCHCTB https://m.edsoo.ru/6ec7al07

Bu6muotexa [JOK
14 | BxogHasi KOHTPOJIbHAs padoTa. hitps:/m.e dS(])_E).ru /119142389

15 dyHK1UA, cr1ocoObl 3a1anus GyHkuu. Bzanmuao but6mmoreka [IOK
oOpaTtHbie GYHKIIUU https://m.edsoo.ru/226eeabf

lo | pabes . OGmers snpets 1 e B 10K
HAKOMOCTORHCTEA https://m.edsoo.ru/763e75ee

" " bubnmnorexka HOK
17| Herupie u neéruie dymim https://m.edsc?(i).ru/ff4564ad

18 Crenens ¢ nensiM nmokasarenem. CtangaptHas popma bubnmnoreka HOK
3alKCH JICHCTBUTEIBHOTO YHCIIA https://m.edso0.ru/66446d3e

19 ?e?cii?feiiiﬁxngizgf ;IJ?: Ej)ucl)gll{\g; ii)ii?;qe(:lmx bubmaorexa LIOK
314 1 TPEZICTABTCHUA JAHHbIX https://m.edsoo.ru/6eadc6fl

20 Crenennas (1)yHI.(III/I$[ C HATYPAJIbHBIM U LEIBIM bubmuoreka [IOK
nokasareneM. E€ cBoiicTBa u rpaduk https://m.edsoo.ru/3f25a047

21 Apudmernueckuit KOpeHb HaTYPaIbHON CTENIEHH EH6H_HOTeKa LOK
ttps://m.edsoo.ru/d82c36d4

22 ApudpmeTnueckuii KOpeHb HaTypaIbHOW CTEIEHU EH@I_HOTeKa LOK
ttps://m.edsoo.ru/fe7fc4db

23 CBoiicTBa apu(pMeTHUECKOT0 KOPHS HaTypalbHOI bu6muoreka [JOK
CTETICHU https://m.edso0.ru/d0f0b260

24 CaoiicTBa apuPMETHIECKOTO KOPHS HATypaIbHOM bubnuotexa [JOK
CTENEHU https://m.edso0.ru/c3389865

o5 CBoiicTBa apu(pMeTHUECKOTO KOPHS HATYpaJIbHOM bubmuoreka [IOK
CTETICHH https://m.edso0.ru/444c4b9c

26 JleiicTBus ¢ apu(METHUECKUMU KOPHSIMH N—OW CTENeHH EH@I_HOTeKa LOK
ttps://m.eds00.ru/54b815¢c5

27 JlelicTBus ¢ apuMeTHUECKUMHU KOPHSIMU N—Oi CTeTeHn bubmmorexa [IOK

https://m.edso0.ru/83105a0e
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bu6nunoreka LIOK

28 JleiicTBus ¢ apuMEeTHUESCKUMU KOPHAMU N—OW CTENEeHU hitps://m.edsoo.ru/2ablc7he

29 JevicTBus ¢ apu)METHUECKUMHU KOPHSIMU N—OM CTETIeHU EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/eacb053c

30 JlelicTBus ¢ apuMEeTHUSCKUMU KOPHAMU N—O CTENEeHU BH6H_HOTeKa 0K
https://m.edsoo.ru/8a5ada51

31 Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/69106ae7

32 | Pemenue uppanvoHalbHBIX YPaBHEHUN 1 HEPABEHCTB EHGH_HOTGKa LOK
ttps://m.edso00.ru/9362fead

33 | Pemenne uppannoHaabHBIX ypaBHEHUH 1 HEPABEHCTB EH6H_HOTeKa LIOK
ttps://m.edsoo.ru/78d9b391

34 | Pemenuie uppalvoHalbHBIX YPaBHEHUN 1 HEPABEHCTB EHGH_HOTGKa LOK
ttps://m.edsoo.ru/de7ca33e

35 | Pemenue uppannoHalbHBIX ypaBHEHUN 1 HEPABEHCTB EH@]_HOTeKa LIOK
ttps://m.edsoo.ru/87e5e52d
36 | CpoiicTBa 1 rpaduK KOpHS N-OU CTETIEHU ]f?tptIg::I;I/?nT.GeIiiaS(])_})?‘Ilj/ebOCCSe3

37 CaoiicTBa u rpaduk KOpHs N-0if cTeneHn EH6H_HOTeKa LOK
ttps://m.edsoo.ru/5f29b9b5

38| xopene ot cremenmt. Hppationamsmee ypasen Bubmioexa LIOK
HepaBeHCTEa" https://m.edsoo.ru/f13af630

39 | CuHyc, KOCHHYC U TAHT€HC YHCIOBOTO apryMeHTa EH@I_HOTeKa LOK
ttps://m.eds00.ru/5f605ed0

40 CuHyc, KOCHHYC ¥ TAaHT€HC YUCIIOBOI'O apryMEeHTa EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/ec9f4d78

a1 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC YHCIOBOTO bu6muoreka [JOK
apryMeHTa https://m.edsoo.ru/b8f5d49a

42 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO bubmuoteka [IOK

aprymeHTa

https://m.edsoo.ru/f1ff9220
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Tpuronomerpuyeckas OKpyKHOCTb, OIIPEEIIEHNE

bu6nunoreka LIOK

43 TPUTOHOMETPHUCCKUX (DYHKIIMH YHUCIIOBOTO apryMeHTa https://m.edsoo.ru/6df195a0
44 KonTtpouabHnas pa6ora 3a 1 noayroaue. Eﬁgﬁ?ﬁiﬁzzgﬂﬁmbesms?s
45 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI BH6H_HOTeKa 0K
https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/fcdd2a2e
47 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI EH6H_HOTGKa HOK
ttps://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI EH6H_HOTeKa LIOK
ttps://m.edso0.ru/12d1413c
49 [Ipeobpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN BH6H_HOTeKa LOK
https://m.edsoo.ru/e248c5fc
50 [Ipeobpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUN EH6H_HOTeKa LIOK
ttps://m.edsoo.ru/09ba5b3d
o1 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUMN EH@I_HOTeKa LOK
ttps://m.edsoo.ru/1f4655da
52 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN EH6H_HOTeKa LOK
ttps://m.edsoo.ru/76ce9958
53 [Ipeobpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN EH@I_HOTeKa LOK
ttps://m.edso0.ru/8fa598b5
54 | Pemenuie TpUrOHOMETPUUYECKUX YPaBHEHHIMA EH6H_HOTeKa LOK
ttps://m.edsoo.ru/6baefel9
55 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUIN EH@I_HOTeKa LOK
ttps://m.edsoo.ru/alf8d141
56 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUI EH6H_HOTeKa HOK
ttps://m.edso0.ru/65a0f2d0
S7 Pemrenne TpuroHoMeTpu4eCKUX ypaBHEHUN EH@I_HOTeKa TOK
ttps://m.edsoo.ru/0d8a770d
58 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN bubnuorexa [JOK
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https://m.edsoo.ru/cec28774

bubnunorexa LIOK

59 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1 hitps://m.edsoo.ru/e6eec650
60 TO i‘ﬁ’fﬁiﬁ r;lzsr;? (1)(? C1511 OJ?II;H; UTOHOMETPUYECKUE 1 bubmmorexa [IOK
P "p DOPMYJIBL. 1P p https://m.edsoo.ru/ae44ac4c
ypaBHeHwus"/Bceepoccuiickas mpoBepouHas paboTa
but6mmoreka [IOK
61 KonTtposabHnas pa6ora 3a 2 noayroaue. 1 https://m.edsoo.ru/b46a8228
52| Honomsonanme mporpecers 1 pessonm peatunx ) BuGmorexa LIOK
porp AP p https://m.eds00.ru/d36669f8
3aJ1a4 MPUKJIAJHOTO XapaKTepa
o |Emoneme s eonepmenn o, | B LOK
™ Y - P https://m.edsoo.ru/1cbf72bl
MIPOTPECCUu
bubmnoreka IIOK
64 PopmyJa CAOKHBIX MPOUCHTOB 1 https://m.edsoo.ru/538fc437
bu6nunorexa [IOK
65 | Popwya CIOKHEIX NPOLEHTOR ! https://m.edsoo.ru/c2627eca
66 O06001eHne, cucTeMaTU3aIMs 3HaHUN 32 KypeC ainreOpsl 1 bubnuotexa [JOK
Y HavaJ MateMatudeckoro ananmsa 10 kiacca https://m.edsoo.ru/33e6629e
g | moosensreermumn e 10| B 10K
P P P https://m.eds00.ru/188bbf6c
EI').
68 O06o0011eHne, cucTeMaTu3aus 3HaHUH| 3a Kypc anredpsl 1 bu6muoreka [JOK
W HavyaJl MaTeMaTH4yecKoro aHamusa 10 kimacca https://m.edsoo.ru/49f1b827
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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