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TlosicHuTEeILHASA 3aNIMCKA

[Iporpamma o anredpe ¢ yriryoJIeHHBIM U3y4eHHEM MaTeMAaTHKH COCTABJICHA Ha OCHOBE TIPOTPAMMBI
Mo MaTeMaTuke g 5-9 kiaccoB oO0ImieoOpa3oBaTeNbHBIX yupexaeHuii aBropoB A. I'. Mepsmsk, B. b.
[Tomonckuit M. C. Sxup, E. B. bynko. U3garensctBo «Bentana - I'pad» 2014r. OHa cOOTBETCTBYET
benepanbHOMY rocyAapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY OCHOBHOT'O 00111ero 00pa3oBaHUsl.

Jlst peasi3aniuy mporpaMMbl HCTIONB30BaH yaeOHUK: AnreOpa. 9 kiacc aBTopsl A.I'. Mep3aisik, B.M.
[TomsikoB, MockBa, u3naTenbckuid eHTp «Benrana — ['pad», 2019 r. B nanHOM y4eOHMKE MpeycMOTpeHa
ypoBHeBasi AuddepeHuranus, no3poisionas GopMUpoBaTh y MIKOJILHUKOB IMO3HABATEIbHBIA UHTEpPEC K
MaTeMaTHuKe.

PaGouass mporpamma cocTaBiieHa Ha OCHOBE ()YHIAMEHTAIBHOTO SApa COACPX aHHUS OOIIero
oOpa3oBaHusi, TpeOOBaHUN K pe3ylibTaTaM OCBOEHHS 00pa30BaTENbHON MPOrpaMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl, NPEACTABICHHBIX B (eepalibHOM TOCYIApCTBEHHOM CTaHJIApTEe OCHOBHOTO OOIIEro
o0pa3oBaHUsl C YY4E€TOM IPEEMCTBEHHOCTH C MPUMEPHBIMU MPOTrpaMMaMU Il HAYaJIbHOTO OOIIEero
oOpa3zoBaHMsl IO MareMaTuke. B mporpamme Takke yYUTBHIBAIOTCS IOMUHHUPYIOIIME UJIEU U TOJIOKCHUS
IPOrpaMMBbI Pa3BUTHS U POPMHUPOBAHUS YUeOHBIX JEHCTBUIL AJ11 OCHOBHOTO 00I11er0 00pa30BaHUsl, KOTOPbIE
obecrieunBarOT (POPMHUPOBAHUE POCCHICKOW TPa)KTaHCKOW WIACHTUYHOCTH, KOMMYHHKATUBHBIX KadeCTB
JUYHOCTH U CIOCOOCTBYIOT (DOPMHUPOBAHHUIO KITHOUEBOW KOMIETEHIIMH — YMEHUS YUUTHCS.

Lenu oOyyeHns MaTeMaTuke B 00111€00pa30BaTEIbHOM HIKOJIE ONPEACIISIOTCS €€ POJIBIO B Pa3BUTHH
oOmiecTBa B 11€J0M U (POPMUPOBAHUU JIMUHOCTH KAXKIOTO OTAEIHHOTO YEeIOBEKA.

AKTYaJIbHOCTbI0 M3Y4YeHHUS aJre0phbl B Kiaccax ¢ yriayOa€HHBIM U3YYeHUEM MAaTEMAaTUKH COCTOUT
B o0O0ecre4eHuH YpOBHS TMOJATOTOBKMA YYalIMXCsi IO MaTeMaTHKe, HEOOXOJUMOro [UIsl YCHEIIHOM
camopealIn3alky JIMYHOCTH B JUHAMUYECKON COLMAIIbHON cpesie, UIsl JajJbHEHIIero Bbl0opa U yCIEIHOro
ocBoeHus npodeccuu, TpeOyroIIel BHICOKOTO YPOBHS MAaTEMaTHUECKUX 3HAHUU, TO €CTh ClIelUaTn3ali B
HAIPABIICHUU TEOPETHUYCCKOW WM TPUKIATHOW MaTeMaTHKH JTMOO B 001acTaX, TPeOYIOMIHUX Pa3BUTOTO
MaTeMaTUYeCKOro anmnapara Jajs U3y4YeHHUs U aHaIN3a 3aKOHOMEPHOCTEN peabHBIX SIBJICHHUI U MIPOLIECCOB;
B IIOJIFOTOBKE K OOYYCHHIO B BBICIIIEM Y4eOHOM 3aBEJCHUH COOTBETCTBYIOMICTO MPOQIIIS.

JlanHas mnporpamMma OpPHEHTHUPOBAHA HA PEaJU3aLMI0 CHUCTEMHO-IEATEIbHOCTHOTO MOJAXO0Ja K
npoiieccy 00ydeHusi, KOTOpbI 00eCredynBaeT COOTBETCTBUE YUCOHOM NEITEbHOCTH YUaIINXCs X BO3PACTY
Y UHUBUYaTbHOMY Pa3BUTHUIO, a TAKKE TOCTPOEHUE PA3HOOOPA3HBIX 00pa30BaTEIbHBIX MHANBHIYaTbHBIX
TPACKTOPHH I KaXKJIOTO yYaIllerocsi, B TOM YHCJIE JIJIsl OIapEHHBIX JIETEH.

MHorum JrOAsM B CBOE€H KU3HU MPUXOJUTCS BBINOJHATH JIOCTATOYHO CJIOXKHBIE PACUETHI,
MOJIb30BAThCA  OOIIEYNOTPEOUTENHPHON BBIYUCIUTEIPHON TEXHUKOW, HAXOJUTh B CIPAaBOYHHKAX U
NPUMEHSTh HY)XHbIE (OPMYIbI, BIAJAETh MPAKTHUECKUMU IMPUEMAMH TE€OMETPUYECKHX H3MEpEeHUN U
MOCTPOEHUHN, YUTaTh MH(POPMAIINIO, TIPEICTABICHHYIO B BHJE TaOJHIl, AMAarpamMm, rpaduKoB, TOHUMATh
BEPOATHOCTHBIN XapakTep CIyYalHBIX COOBITHI, COCTABIATh HECIOXKHBIC AITOPUTMBI U AP.

be3 maTemaTnueckoi MOATOTOBKM HEBO3MOXKHO JOCTUYb BBICOKOTO YPOBHSI 00pa3oBaHUs, TaK Kak
Bce OoJbllle CEeNHaTbHOCTEH CBS3aHO C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKU (IKOHOMHKA,
ousHec, GUHAHCHI, (PU3UKA, XUMUS, TEXHUKA, THHOPMATUKA, OMOJIOTHS, IICUXOJIOTHS 1 MHOTUE IPYTHE).
Jis KU3HM B COBPEMEHHOM OOIIECTBE BaKHBIM SIBIsSIETCS (DOPMHpPOBAHUE MATEMATUYECKOTO CTHIIS
MBIIIJICHHUS, TPOSIBIISIONIETOCS B ONPECIICHHBIX YMCTBEHHBIX HaBbIKaX.

B mnponecce maTreMaTuuyeckod AEATENBHOCTH B apCeHal NPHEMOB M METOJIOB YEJIIOBEUYECKOTO
MBIIIJICHUS €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIHMS U JEAYKIHs, 0000IIeHHe U KOHKpETU3aIus,
aHaJIU3 U CUHTE3, KJIacCUUKALIUA U CHCTeMaTu3alus, abcTparupoBanue u aHanorus. C moMouiso o0beKTOB
MaTEeMaTUYECKNX YMO3AKJIIOUCHUNH W TPAaBWJI WX KOHCTPYHUPOBAHMS BCKPBHIBACTCS MEXAHU3M JIOTUYECKHUX
MOCTPOCHUM, BbIpadaThIBAIOTCA YMEHHS (OPMYIMPOBaTh, 0OOCHOBBIBATH W JOKA3bIBATh CYKICHUS, TEM
CaMbIM Pa3BUBACTCS JIOTUIECKOE MBIIIUICHHE.

MaremaTtuke, B 4YacCTHOCTH — anredpe, NPHUHAUICKUT BeAylas polb B (HOPMUPOBAHHUH
AITOPUTMHUYECKOTO MBIIIUICHHS, BOCIMUTAHWM YMEHHUS JEHUCTBOBATh M0 3aJaHHBIM QJITOPUTMaM |
KOHCTPYHpOBaTh HOBBIE. B Xoze pemieHuss 3aqady — OCHOBHOW y4eOHOW AEATeThHOCTH Ha YpOKax
MaTEeMaTHKH — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAIHAS CTOPOHBI MBITUICHHUS.

Matemaruueckoe 0Opa3oBaHre BHOCHT CBOH BKJIaJ B (hopMHupoBaHUE 00IIEH KyJIbTYphI UeIOBeKa.
TakuMm oOpa3om, JaHHAas MpOrpaMmMa HalpaBiieHa Ha IOCTHKEHUE CIIEAYIOIINX LeJIe:



® OBJAJICHHE KOHKPETHBIMM MAaTEeMAaTHMYECKUMHU 3HAHUSMH, HEOOXOIMMBIMH MJii TPUMEHEHUs B
MPAKTUYECKON AESITETbHOCTH, ISl U3yUEHUS! CMEKHBIX TUCIHUIUINH, 171 POIOKEHUs 00pa30oBaHMUs;

® HHTEJUICKTYaJIbHOE pPa3BUTHE YyUaluxcs, (opMHpOBaHME KadeCTB MBIIUICHUS, XapaKTEPHBIX IS
MaTeMaTHYECKOM NeATeTbHOCTH U HEOOXOAUMBIX JJIsI TPOIYKTUBHON KU3HU B OOIIECTBE;

e (opmupoBaHuE NPEACTABICHUN O MATEMAaTHUECKUX HIEAX U METO/IaX;

e (QopmupoBaHue TNpeACTaBICHUA O MareMaTHKe Kak ¢GopMe ONHMCaHUS U METoJle MO3HAHUS
JEHCTBUTEIIHOCTH;

e (opMupoBaHHE MPEJCTABICHUNA O MaTeMaTHUKE KaK YaCTH OOIEYETIOBEYECKON KYIbTYpPbI, TOHUMAHUS
3HAYMMOCTHU MaTEMAaTHKH J1J1s1 OOIIECTBEHHOI'O IIPOTpecca;

® BOCIIUTaHHUE KYJIbTYPhl JTUYHOCTH, OTHOIICHHS K MATEMaTUKE KaK YaCTH O0IIEeYeIOBEYECKOM KYIbTYpBI,
NOHMMAHNE 3HAYMMOCTU MaTEMATUKH JUIsl HAYYHO TEXHUYECKOTO ITPOrpecca;

® UHTEJUIEKTyaJIbHOE pa3BUTHE, (OPMHUPOBAHUE KA4YECTB JUYHOCTH, HEOOXOAMMBIX UEIOBEKY JUIs
MOJIHOLIEHHOM 13HU B COBPEMEHHOM O0ILIECTBE: SICHOCTh U TOYHOCTH MBICIIU, KPUTUYHOCTH MBIIIICHHUS,
MHTYULUS, JIOTHYECKOE MBIIIIEHUE, IPOCTPAHCTBEHHBIX IIPEICTABICHMUI;

e pa3BUTHE yMEHUH paboTaTh € Y4eOHbIM MaTEeMaTHMUYECKUM TEKCTOM (aHaJIM3UpOBaTh, W3BJIEKAThH
HEOOXOIUMYI0 HMH(pOpPMAIUIO), TOYHO M TPaMOTHO BBIpaXKaTb CBOM MBICIH C IPUMEHEHHEM
MaTeMaTHYECKOW TEPMHHOJIOTUU U CUMBOJIMKH, IPOBOUTH KJIACCH(PHUKAIINU, JOTHYECKIE 000CHOBAHUS,
JI0Ka3aTelIbCcTBA MAaTEMAaTUYECKUX YTBEPKICHUN;

YrinybneHHoe u3yuyeHrue MaTeMaTHKU MpeaycMaTpruBaeT GOPMUPOBAHUE Y yUaIINXCA HHTEpeca K IPEIMETY,

BBISIBJICHHE M Pa3BUTHE UX MAaTEMAaTHUECKUX CIIOCOOHOCTEH, OPHEHTALMI0 Ha Mpodeccuu, CyIIeCTBEHHbBIM

00pa3oM CBsI3aHHBIE C MATEMATHKOMW, TIOJTOTOBKY K OOYYEHHIO B BHICIINX YUCOHBIX 3aBEIACHUSX.

Mecro npeamera B ¢erepajbHOM 0a3MCHOM Y4eOHOM ILIaHe

Anrebpa — OAMH U3 BaKHEHUIIMX KOMIIOHEHTOB MareMarudeckoro oOpazoBanus. CopepxaHue
IPOTPaMMBbI HAIpPaBJICHO HAa OCBOCHHE YYAIIUMHCS 3HAHWW, YMEHUN W HABBHIKOB Ha YIIIyOJCHHOM YpPOBHE,
4yTO cooTBeTcTBYeT OOpazoBaTeNbHON MporpaMMe MKoibl. OHAa BKIIIOYAET BCE TEMBI, MPEAYCMOTPEHHbBIC
¢denepaabHBIM KOMIIOHEHTOM TOCYAAapCTBEHHOTO OOpPa30BaTENBHOTO CTaHIApTa OCHOBHOTO OOMIEro
o0pa3oBaHUs MO0 MaTEMaTHKE.

VYueOuuk: YueOHHK 111 0011e00pa30BaTeIbHBIX YUPEKICHHA M MIKOJI C YIIIyOJICHHBIM U3y4YeHHEM
matematuku. A.I' . Mep3nsak, B.M. [Tonskos-M. Benra-I'pad,2019
Ha uzydenue anreOpsl (yrimyOaeHHbIH Kype) B 9 kiacce otBoauTcst 3 yaca B Hepenro (102 4.)

N3yueHne mMareMaTHKH Ha CTYIIEHH OCHOBHOI'O OOIIEro oOpa3oBaHMs HANpaBlIEHO Ha JOCTHXKEHHE
CJIeIYIOIIHUX LeJIel:

e -OBJAJIEHME CHCTEMOW MaTeMaTH4YeCKHMX 3HAaHUH M YMEHHMH, HEOOXOOUMBIX MJs IMPUMEHEHHsS B

IPaKTUYECKOH J1eATENbHOCTH, U3YUYEHHsI CMEXXHBIX AUCLUIUINH, MPOAOKEHUs 00pa30BaHus;
® -UHTEUIEKTyalbHOE pa3BUTHE, (HOPMUPOBAHHE KAUECTB JIMYHOCTH, HEOOXOIMMBIX UEIOBEKY IS

MIOJTHOIIEHHOM J>KM3HM B COBPEMEHHOM OOINECTBE, CBOMCTBEHHBIX MAaTEMaTHUECKOW ESTETHHOCTH:

SICHOCTh U TOYHOCTb MBICIIH, KPUTUYHOCTh MBILIUICHUS, UHTYHIIHS, JIOTUYECKOE MBIIIJICHUE, SJIEMEHTHI

QITOPUTMUYECKON KYyJIbTYPBI, MPOCTPAHCTBEHHBIX MPEICTABICHHUNA, CHOCOOHOCTh K MPEOIOJICHUIO

TPYIHOCTEH;
® -BOCIUTAHME KYJIBTYPhI INYHOCTH, OTHOIICHHUS K MATEMATHKE KaK YaCTH 00IIEeYeTI0BEYECKON KYIbTYPHI,

UTparoIIet 0co0yro posib B OOIIECTBEHHOM Pa3BUTHH.

N3yuenue anredpbl ciocoOCTBYET (POPMUPOBAHMIO Y YUALIUXCS MAaTEMAaTHUYECKOTO amnrnapara peleHus
3a/1a4 ¢ ITOMOIIBI0 YPAaBHEHUM, CUCTEM YPAaBHEHHMM M HEPABEHCTB, a TaK)KE PEIICHUS YPAaBHEHUM, CUCTEM
YpaBHEHMI U HEPABEHCTB C MOJYJISIMU U TTapaMeTpaMH.

Martepuan TpeacTaBlI€H B AacleKTe, CIOCOOCTBYIOIIEM (OPMHPOBAHUIO Y YYAIlUXCS YMEHHUS
HOJIb30BaThesl anroputMamu. CyIIECTBEHHYIO POJIb IPU 3TOM OTBOJUTCS PA3BUTHUIO AITOPUTMUYECKOTO
MBIIIUIEHUS — BA&XKHOM COCTAaBJISIONIEH MHTEIUIEKTYAJIbHOTO Pa3BUTHS YEJIOBEKA.

Kypc anredps! packpbIBaeT NpUKIIAJAHOE U TEOPETHUECKOE 3HAUEHUE MAaTEMaTHKHU B OKPYXKAIOILEM MUpeE,
dbopmupyeT npencTaBieHust 00 00BEKTaxX UCCIIETOBAHMS COBPEMEHHOW MaTeMAaTHUKH.

[Ipu m3yuenun pasznena «Anredpa B UCTOPHUUECKOM PA3BUTHUM» OCHOBHBIM HAIIPABICHUEM SBIISETCS
(dopMEpoBaHKE IEHHOCTHOTO OTHOIICHUS K anreOpe Kak HayKe, BOCIIUTAHUE YBAKCHUS K YICHBIM, KOTOPHIE
BHECIIM BKJIA]] B pa3BUTHE HAYKH.



B mporecce u3ydeHus anreOpbl Takke (GOPMHPYIOTCS M TaKHe KadyecTBa MBINUICHUS, KaK CHJIa H
rHOKOCTh, KOHCTPYKTHBHOCTb W KpPUTHYHOCTh. JIJIi aganTalud B COBPEMEHHOM HH()OPMALHMOHHOM
001ecTBe BaKHBIM (DaKTOPOM SIBIISIETCS] (POPMHUPOBAHUE MATEMATHUYECKOTO CTUIIS MBIIIIJICHUSI.

Wzydenune anreOpbl MO JAaHHOH HporpaMMe CIOCOOCTBYIOT (POPMHUPOBAHUIO Y YYaIIUXCS JTUYHOCTHBIX,
METaIpPEeMETHBIX M MTPEAMETHBIX PE3yJIbTaTOB 00YUYEHHS, COOTBETCTBYIOIIUX TPEOOBAHUAM (eiepabHOrO
rOCyIapCTBEHHOT0 00Pa30BaTEIILHOTO CTAHIaPTa OCHOBHOTO OOIIETO0 00pa30BaHUsI.

JINYHOCTHBIE pe3yJbTaThl:

1. Poccuiickas rpaxxiaHckas UAeHTHYHOCTh. OCO3HAHME STHUYECKOW NMPHHAICKHOCTH, 3HAHHE UCTOPHH,
SA3bIKa, KYJIBTYPBI CBOErO HAapoJa, CBOETO Kpas, OCHOB KyJbTYpHOrO Hacienusi HapogoB Poccunm u
YeJOBEYECTBA; HMHTEPHOPU3AIMS TyMAaHHCTHUECKHX, JEMOKPATUYECKUX W TPAJULIMOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAJIBHOTO poccuiickoro oomectBa. OCO3HaHHOE, YBAXHUTENBHOE M J00pOXKEIATEIHLHOE
OTHOUICHUE K MCTOPHH, KYJIbTYpE, PEJIUTUH, TPATUIHAM, S3bIKaM, IIEHHOCTSIM HaponoB Poccun u HapomoB
MHpa.

2. T'oTOBHOCTH M CHOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO M CAMOOOPa30BaHHIO HA OCHOBE MOTHBAIINU
K 00Y4EHUIO U MMO3HAHMIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHOMY BBHIOOPY M TIOCTPOCHHUIO JalbHEHIIeH
WHIMBHIYaIbHOH TpaekTopun oOpa3oBaHMs Ha 0a3e OpPUEHTHUPOBKM B MHpe mnpodeccuii u
HpO(l)CCCI/IOHaJII)HI)IX HpCHHOqTeHHﬁ, C y4€TOM YCTOI\/JI‘-H/IBI)IX IIO3HAaBATCJIbHBIX HHTCPECOB.

3. Pa3Butoe MOpanbHOE CO3HAHHE M KOMIIETEHTHOCTh B PELICHMH MOPAJIBHBIX IMPOOJIEM Ha OCHOBE
JMYHOCTHOTO BBIOOPA, POPMUPOBAaHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O NIOBEJICHHS, OCO3HAHHOTO H
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHBIM ITocTynKaM. CHOpMHUPOBaHHOCTh OTBETCTBEHHOTO OTHOLIEHHUS
K YUCHHUIO; YBAKHUTCIbHOI'O OTHOIICHUA K TPYAY, HAJIMYUC OIIbITA YU4AaCTHUA B COIUAJIBHO 3HAYUMOM TPYAC.
Oco3HaHue 3HA4YEeHUs CEMbU B JKM3HM 4YEJIOBEKAa M OOILECTBA, NMPUHATHE LIEHHOCTU CEMEMHOM KMU3HH,
YBAXHTEJIBHOE U 3200TIMBOE OTHOIICHNE K WIEHAM CBOCH CEeMbHU.

4. ChopMHUPOBaHHOCTH LIEJIOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKu U O6HICCTBGHHOI>1 MMPAaKTUKH, YUYUTBIBAIOMICTO COLHAIBHOC, KYJILBTYPHOC, A3BIKOBOC, AYXOBHOC
MHOT000pa3ie COBPEMEHHOT'O MHpa.

5. Oco3HaHHOE, YBO)XUTEIBHOE M OOPOKEIATEIbHOE OTHOIICHHWE K JPYroMy 4YeJIOBEKYy, €ro MHEHHUIO,
MHPOBO33PEHUIO, KYJIBTYPE, S3bIKY, BEpE, IPaKIaHCKOI MO3UIMU. | 0TOBHOCTB U CIIOCOOHOCTH BECTH JIHAJIOT
C APYTUMHU JJIOABMU U JOCTHUTaTh B HEM B3aMMOIIOHMMAaHM.

6. OCBOEGHHOCTb COLMAJIBHBIX HOPM, IIPABUJI MOBEIEHUs, posiel U (OpM COLMATIBHOMN JKU3HU B IpyINax U
cooOmiecTBax. YdacTue B IIKOJIHHOM CaMOYIPABJICHUU M OOIIECTBEHHON JKM3HU B Tpe/eiax BO3PACTHBIX
KOMIIETEHIIMH C Y4eTOM PETHOHANIBHBIX, STHOKYJIBTYPHBIX, COLMAIBHBIX 1 SKOHOMHUECKUX 0COOEHHOCTEH.

7. ChopMHUPOBAaHHOCTh LIEHHOCTH 37J0POBOr0 M 0€30macHOro odpasa >KM3HU; WHTEPUOPHU3ALUS IpaBUII
UH/IMBUIYAJILHOTO U KOJUIEKTUBHOTO O€30MacHOr0 MOBECHHSI B UpE3BBIYAMHBIX CUTYALMAX, YTPOXKAIOIIUX
YKU3HH U 3]I0POBBIO JIFO/ICH, TPaBHJI TIOBEICHHUS HAa TPAHCTIOPTE M HAa JIOPOTaxX.

8. Pa3BUTOCTb 3CTETUYECKOTO CO3HAHMS Yepe3 OCBOCHUE XYJ0’KECTBEHHOI0 Hacieaus HapoaoB Poccun u
MUpa, TBOPUYECKOHN JCATEIBHOCTH ACTETHUECKOTO XapaKTepa.

9.CpopMHUPOBaHHOCTh OCHOB 3KOJIOTUYECKOH KyJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO
3KOJIOTUYECKOI'O MBIIIJICHUS, HAJIMYHUEC OIIbITa DKOJIOTHYCCKHU OpHCHTHpOBaHHOﬁ pe(l)HCKCHBHO-OﬂeHO‘IHOﬁ
U TIPAKTHYECKON JeSITeTbHOCTH B )KU3HEHHBIX CUTYaIUX.

MeTaHpeI[MeTHBIe pe3yabTaTbl - OCBOCHHEBIC O6y‘IaIOH_[I/IMI/IC$I MCKIPCAMCETHBIC ITOHATUA U
YHUBCPCAJIBHLIC y‘{e6HLIe JIeNCTBUSA (peFYHSITI/IBHBIe, IMO3HABaTCIbHBIC, KOMMYHI/IKaTI/IBHLIe).

YcnoBueM GopMUPOBaHUS MeKIPEAMETHBIX MOHATHII CTAHET:

1. OBnamenre 00y4arOUMMUCS OCHOBAMHU YUTATEIHCKON KOMITETEHIIUHN

- o0yyamommecsi OBJIAJEKT YTEHUEM KaK CPEICTBOM OCYIIECTBICHHS CBOMX JAJbHEMIIMX IUIAHOB:
MIPOJIOJDKEHMST 00pa30BaHUs M CaMOOOpa30BaHUS, OCO3HAHHOTO IUTAHHUPOBAHUSI CBOETO AKTYaIbHOTO M
NEPCHIEKTUBHOTO Kpyra YTEHHs, B TOM YHUCJE JOCYrOBOrO, MOJATOTOBKU K TPYAOBOM M COLMATIBHOMN
NEeSITENBLHOCTH,



- y oOyuaromuxcs Oyner copmupoBaHa MOTPEOHOCTh B CUCTEMATHUECKOM UYTEHUHU KaK CPEJICTBE MTO3HAHMS
MHpa U ce0s B ATOM MHpe, FapMOHM3AallMM OTHOIICHHWI 4YeloBeKa M o0OlecTBa, CO3IaHHHM oOpasza
«ImOTpeOHOTO OYayIIEroy.

2. IlpuoOpereHne HaBBIKOB PabOTHI ¢ MH(OpMAITHEH.

O0yuarommecst Hay4yaTcsi paboTaTh ¢ TEKCTaMU, IPeoOPa3oBBIBATh U HHTEPIIPETHPOBATH COAEPIKALLYIOCS
B HUX MH()OPMAIUIO, B TOM YHCJIE:

- CHCTEMaTHU3UpPOBATh, COIOCTABIIATH, AHATU3UPOBATH, 0000INATH W HHTEPIPETHPOBATH HMH(MOPMALUIO,
COJIePKALIYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTaX;

- BBICIATH TJIABHYIO UM M30BITOYHYIO MH()OPMALUIO, BBIOIHATH CMBICIOBOE CBEPTHIBAHUE BBIJECICHHBIX
(axTOB, MBICIIECH; TPEACTABIATH HH(GOPMAIIMIO B CXKaTOH cioBecHOU (Gopme (B ¢hopme (B BHJE TUIaHA HITH
TE3UCOB) M B HAIJIAJHO-CUMBOJIMYECKOH (Gopme (B Buae Tabmui, rpadMueckux CXeM U Auarpamm, Kapt
MNOHATUI — KOHIIETITYyaIbHBIX AUArpaMM, OTIOPHBIX KOHCIIEKTOB);

- 3aII0JIHATH U JIOTIOJHATH TAOJUIIBI, CXEMBI, THarPaMMBI, TEKCTHI.

3. OnbIT IPOEKTHOU IEATEIBLHOCTH.

Ooyuarwimmecsi OBJIAIEIOT:

- 0c000i1 hopMoit yueObHO# paboThI, CIOCOOCTBYIOMIEH BOCITUTAHUIO CAMOCTOSITETIbHOCTH, MHUITUATHBHOCTH,
OTBETCTBEHHOCTH, MTOBBIIICHUIO MOTHBAIMH M 3 PEKTUBHOCTH y4eOHOH ESTEIbHOCTH;

- yMEHHEM BBIOMpPATh aJICKBaTHBIC CTOSIIEH 3amade CpeAcTBa, NPUHUMATh PEIICHUS, B TOM 4YHCIIC U B
CUTYaLUSIX HEONPEACIEHHOCTH.

OHM MOJIy4aT BO3MOKHOCTH Pa3BHTh CIIOCOOHOCTH K pa3pabOTKe HECKOJBKHUX BapHMAaHTOB PEIICHUH, K
MIOVCKY HECTaHJAPTHBIX PEIICHHH, TOUCKY U OCYIIECTBICHHIO HAN00JIee IPUEMIIEMOTO PELICHHUSI.

®opMuUpOBaHUE YHUBEPCAIbHBIX YU4eOHbIX JAeiiCTBUI.
Perynstusubie YY/I:

1. YMeHue caMoCTOSTENbHO ONPEEIIATh LeJIn 00y4eHUs], CTAaBUTh U ()OPMYIMPOBATH HOBBIE 3a/1au B yuebe
7 TTO3HABaTeIbHOMN ACATCIIBHOCTH, pa3BUBATh MOTHBbLI U HHTCPECHI CBOEH Mo3HaBaTEIbHOMU JACATCIIbHOCTH.
OOyuarommiicst CMOXKeT:

- aHAJIM3MPOBATh CYIIECTBYIOIIUE U IUIAHUPOBATh OyIyIue 00pa3oBaTeIbHbIC PE3YIbTATHI;

- UACHTU(UIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OINPENENIATh TTIaBHYI0 Mpo0iIeMy;

- BBIIBUTAaTh BEPCHUU pEIICHUS MPOOJIEeMBl, (OPMYIHPOBATH TUIOTE3bl, MPEABOCXHINATH KOHEUHBIN
pe3yJIbTarT;

- CTaBUTb LICJIb ACATCIBHOCTH Ha OCHOBE OHpeI[GJ'IeHHOI\/'I HpO6J’ICMI)I " CYHICCTBYIOIIHUX BO3MO)KHOCT€I\/'I;

- (hopMyHMpoBaTh yuyeOHbIE 33]]a4l KaK IIark JOCTHXKEHUS TOCTABICHHOM LeNH AeITeIbHOCTH;

- 000CHOBBIBATH LECJICBBIC OPUCHTUPBI U MPHUOPUTCTHI CChIJIKAMU HAa LICHHOCTH, yKa3biBad U 000CHOBLIBas
JIOTHYECKYIO MTOCIIE0BATEIBHOCTD LIaroB.

2. YMeHue caMOCTOSITEIbHO IUIAaHUPOBATh NMYTH JOCTUKEHUS L€Nei, B TOM 4MHCIIe albTepHATHUBHbIE,
OCO3HAHHO BHIOMpaTh Hanbosee >(PEeKTUBHBIC CIOCOOBI pPEIICHUS YYeOHBIX U TMO3HABATEJIBHBIX 3aj1ad.
Oo0yuyarommiicsi CMOXKeT:

- OTIpEIETIATh HEOOXOIUMBIE IEUCTBHS B COOTBETCTBUH C YU€OHOM U MTO3HABATENILHOM 3a7]a4€il U COCTaBIIATh
QITOPUTM UX BBITOJHEHMUS;

- 00OCHOBBIBATh M OCYIIECTBIATH BbIOOp HaubOosiee 3(P(HEKTHBHBIX CIOCOOOB pEIICHUS YYEOHBIX H
MO3HABATENIbHBIX 33/1a4;

- OTIPEACNATH/HAXOUTh, B TOM YHCIIE U3 MPEIIOKEHHBIX BAPUAHTOB, YCIOBUS JIJIs1 BHITIOJIHEHUS YICOHOU U
MO3HABATEJIbHOM 3a/1auu;

- BBICTPAMBATh JKU3HEHHBIC TUIAHBI HA KPAaTKOCPOUHOE Oy/yIiee (3asBIsATh IeJIEBbIE OPUEHTUPHI, CTABUTH
aJeKBaTHbIE WM 3aJaud © TpeiaraTb JCWCTBHUs, YKa3biBasi W OOOCHOBBIBasS JIOTUYECKYIO
MOCJIEIOBATEILHOCTh I11ar0B);

- BBIOMPATh U3 MPEAJIOKEHHBIX BAPUAHTOB U CAMOCTOSATEIBHO MCKATh CPEICTBA/PECYPCHI JUIS PEIICHUS
3aJ1a9H/JOCTYKEHUS 1€,

- COCTaBIIATh TUTAH PEIIeHUs TPOOJIeMbI (BBITIOTHEHHS MPOEKTA, IPOBEICHUS UCCIIECOBAHNUS);



- ONIpENIENSATh NOTEHIMAIbHBIE 3aTPYAHEHUS TIPU PEIIEHUH y4eOHOM M O3HABATENBHOM 3aJauu U HaXOAUTh
CPEICTBA JIsl UX YCTPAHEHUS;

- ONMCHIBATh CBOM OMNBIT, OQOPMIIASA €ro Ui NepeAayd APYrUM JIIOJSIM B BUAE TEXHOJOTUU DPELICHUs
IIPAKTUYECKUX 3a7a4 ONPEAEIESHHOrO KJIacca;

- IUTAaHUPOBATh U KOPPEKTUPOBATh CBOIO MHAMBUIYaAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO.

3. YMeHHe COOTHOCUTH CBOM JEHUCTBUA C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBISATh KOHTPOJIb CBOEH
JEeSITEIbHOCTH B IpOLEcCe JOCTMXKEHUS pe3ylibTaTa, ONpEAessATh CIOcOObl JIEHCTBMM B paMKax
NPEIOKEHHBIX YCIOBUI U TpeOOBaHUH, KOPPEKTUPOBATH CBOU JICHCTBHSI B COOTBETCTBUU C U3MEHSIOLICHCS
CUTYyallueH.

Oo0yuarommiicsi CMOXKeT:

- OIIPEJENSATh COBMECTHO C IIEJar0OroM U CBEPCTHUKAMHU KPUTEPUH IUIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUU
OIICHKU CBOEU yueOHOU JesITeIbHOCTH;

- CHCTEeMaTHU3UpOBaTh (B TOM YMCIE BBIOMPATH NMPHUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX PE3YyJIbTaTOB U
OLICHKH CBOCH JIESATCILHOCTH;

- OTOMpaTh MHCTPYMEHTHI JUIsl OLEHUBAHUS CBOEH AEATENBHOCTH, OCYLIECTBIATh CaMOKOHTPOJb CBOEH
JeSITEIbHOCTH B PAMKaXx MPEII0KESHHBIX YCIOBHH U TPeOOBaHMIA;

- OLIEHUBATh CBOIO JEATECIBHOCTb, APIYMEHTHUPYS IPUYMHBI JOCTHXKEHUS UM OTCYTCTBHS ILUIAHUPYEMOTO
pe3yJibTaTa;

- HAXOJIUTh JIOCTaTOYHBIE CPEJICTBA JUISI BBIITOJHEHHSI y4eOHBIX JIEHCTBUI B M3MEHSIONIEHCS CUTYyalluu W/WIIN
IIPY OTCYTCTBHUH IIAHUPYEMOTO PE3YJIbTATA;

- paboTas 1o cBOeMy IIaHy, BHOCUTH KOPPEKTHBHI B TEKYIYIO ICATEIILHOCTh Ha OCHOBE aHAJIN3a U3MEHEHU I
CUTYallUX JJIS TIOTY4EHUS 3aIVIaHUPOBAHHBIX XapaKTEPUCTUK IPOAYKTa/pe3ybTara;

- YCTaHABJIMBATh CBA3b MEXK/1Y [TOJIyYEHHBIMH XapaKTePUCTUKAMU IPOAYKTa U XapaKTepUCTUKaMH IpoLiecca
JEATEIIBHOCTH U II0 3aBEPLICHUM JEATEIBHOCTH Ipe/ularaTb W3MEHEHHE XapaKTEPUCTUK Ipolecca s
MOJIyYEHUS YIYUIIECHHbIX XapaKTEPUCTHK IPOAYKTA;

- CBEpATH CBOU JIEUCTBHS C LEIIBIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKH CaMOCTOSTENbHO.

4. YMeHHE OLIEHHMBATh MPABUIBHOCTh BBIIIOJIHEHUS Y4e€OHOM 3ajaud, COOCTBEHHbBIE BO3MOXKHOCTH €€
peLIeHus.

Oo0yuarommiicsi CMOXKeT:

- ONIPENIeNATh KPUTEPUH IPABUIBHOCTU (KOPPEKTHOCTH) BBIMOJIHEHUS Y4eOHOH 3a/1a4H;

- QHAJM3UPOBaTh U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTAPHS ISl BBITIOJHEHUS
yueOHoI 3a/1a4u;

- CBOOOJHO MOJb30BaThCSl BHIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKM U CaMOOLIEHKM, HUCXOJS U3 LEIH U
UMEIOIUXCS CPEACTB, pa3inyas pe3ysbTaT U COCOObI AeHCTBUI;

- OIICHMBAaTh MPOJAYKT CBOEH MAESITENbHOCTH IO 3a/JaHHbIM W/MJIU CAMOCTOSATEIBHO ONPEeIEHHBIM
KPUTEPUSAM B COOTBETCTBUU C LIEIIBIO JESATEIBHOCTH;

- 000CHOBBIBATH JOCTUKUMOCTh LEIH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKHM CBOMX BHYTPEHHUX
PECYPCOB U AOCTYIHBIX BHEITHUX PECYPCOB;

- (huxcupoBaTh M aHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Bnajenue ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, TPUHSATHS PEIICHUH U OCYIIECTBICHUSI OCOZHAHHOTO
BbIOOpa B y4eOHOM U MMO3HABATEIbHOIA.

Oo0yuyaromuiicss CMOKeT:

- HaOJII01aTh M aHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO U MTO3HABATEIbHYIO JESITEIbHOCTD U JIEATENIHOCTh
JIPYrux 00yYarOMIMXCsl B IMPOIECCE B3aUMOIIPOBEPKH;

- COOTHOCHUTbH peaibHbIE U TIAHUPYEMBbIE Pe3yJIbTaThl HHIMBHYaIbHON 00pa30oBaTeIbHOMN AEATEIbHOCTH U
JIeTIaTh BBIBOJIBL;

- IPUHUMATD pellIeHHEe B y4eOHOW CUTyallud U HECTH 32 HErO OTBETCTBEHHOCTH;

- CaMOCTOSATENBHO OIMPEEIATh MPUINHBI CBOETO yCIIeXa MM HeyclieXa W HaXOJWUTh CIIOCOOBI BHIXOJA M3
CUTYallUH HEeYCIexa;

- PETPOCIIEKTUBHO OIPEIEINsATh, KaKue NEHCTBUS IO PEHICHUI0 YYeOHOW 3aJaud WM TapaMmeTphl ATHX
JIeMCTBUI MPUBENN K MOJTYYEHUIO UMEIOLIETrocs MPOAYKTa Y4eOHOM! e TeIbHOCTH;

- JIEMOHCTPHPOBATH TPHEMBI PETYJSIHH TCUXO()U3HOIOTHIECKUX/ SMOIMOHAIBHBIX COCTOSHUH ISt
nocTikeHus 3¢ dekra ycrokoeHus, 3ppexTa BOCCTaHOBIEHHS, P PeKTa aKTUBU3ALIUH.



ITo3znaBarebHbie YY:

1. YMeHue onpenensTh MOHSATHS, CO37aBaTh 000OIICHNS, YCTaHABINBATh aHAJIOTUH, KIACCU(DUITUPOBATH,
CaMOCTOSITENIbHO BbIOMpATh OCHOBAaHUS U KPUTEPUM i Kilaccu(UKaIMK, YCTaHABIUBATh MPUYMHHO-
CJICJICTBEHHBIC CBSI3U, CTPOHUTH JIOTUYECKOE PACCYKJICHUE, YMO3AKIIIOUeHNE (MHIYKTUBHOE, NEAYKTHBHOE,
10 aHAJIOTHH) U JeNIaTh BHIBOBL.

Oo0yuarommiicsi CMOXKeT:

- I0A0UPATh CJIOBA, COMOAUYNHEHHBIE KIIFOUEBOMY CJIOBY, OIIPECIISIONINE €ro MPU3HAKU 1 CBOWCTBA;

- BBICTPanBaTh JIOTHYECKYIO [[EMOYKY, COCTOSIIYIO M3 KIFOYEBOTO CJI0BA U COMOUYNHEHHBIX €MY CIIOB;

- BBIACTISATH OOIIMI MPU3HAK JBYX WJIM HECKOJIBKUX MPEAMETOB, WU SBJICHUM U O0BSCHATH UX CXOACTBO;

- O00BEemUHATH TpPEeIMEThl W SBJICHHUS B TPYNIBl 1O OINPEACICHHBIM IPU3HAKAM, CpPaBHUBATH,
KiaccuuIpoBarh 1 000011aTh (DaKThI U SIBJICHHUS,

- BBIICIISTH SIBJICHHE U3 OOINETo psijia APYTUX SBICHHUIA,

- ONpeNeNsITh 0OCTOATENbCTBA, KOTOPbIE MPEIIeCTBOBAIM BOSHUKHOBEHUIO CBSI3U MEXKY SIBJICHUSIMH, U3
ITHX OOCTOSTENHCTB BHIICIATH OMPEICIISAIONINE, CIOCOOHBIC OBITh TPUYUHOW JAHHOTO SIBIICHUS, BBISBISATH
MIPUYUHBI U CIIEJICTBUS SBJICHHUIA;

- CTPOHTH PACCYKICHHUE OT OOIINUX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSIM U OT YaCTHBIX SIBJICHU K 00IITIM
3aKOHOMEPHOCTSIM;

- CTPOUTH PacCyXJICHUE HA OCHOBE CPAaBHEHUS MPEIMETOB U SBIICHUH, BBIACIISS TIPU 3TOM OOIINE MPU3HAKH,
- M3JIaraTh MOJIy4eHHYIO HH(POPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pellaeMoii 3a/1a4H;

- CaMOCTOSITENIFHO YKa3bIBaTh Ha WH(OPMAIUIO, HYKIAIONIYIOCS B MPOBEpPKE, MpeiaraTh U MPUMCHSTH
Croco0 MPOBEpPKH JOCTOBEPHOCTH UH(DOPMAIINH;

- BepOaTM30BaTh IMOIMOHAILHOE BIICUATIICHHE, OKa3aHHOE HA HETO HCTOYHUKOM;

- OOBSACHATH SIBIICHUS, MPOIECCHI, CBSI3M W OTHOILIEHUS, BBIABISIEMbIE B XOJE IO3HABATEIbHOU U
UCCIIEIOBATEIILCKON JESTEILHOCTH (IIPUBOAUTH OOBSCHEHHWE C HM3MEHEHHEM (OPMBI NPEICTABICHHUS;
OOBSACHSATH, NeTATU3UPYS WK 0000111as1; OOBSACHATH C 3aJaHHOM TOUKH 3pEHUs);

- BBISBIISITh M HA3bIBATh NMPUYHUHBI COOBITHUS, SBJICHHS, B TOM YHUCJIC BO3MOXKHBIC /HanOoJiee BEPOSTHBIC
MPUYMHBI, BO3MOXXHBIE IOCIEICTBUS 3aJaHHOW MPHUUYMHBI, CAMOCTOSITENILHO OCYILECTBISS MPUYUHHO-
CIICJICTBEHHBIN aHAIIN3;

- JenaTh BBIBOJ Ha OCHOBE KPHUTUYECKOTO aHalIM3a pPa3HBIX TOYEK 3pPEHUs, MOATBEPXKIATh BBIBOJ
COOCTBEHHOW apryMEHTAIMEH WIH CAMOCTOSTEIIHFHO TOJTyYeHHBIMU JAHHBIMHU.

2. YMeHue co3/laBaTh, IPUMEHITH U MPeoOPa30BbIBaTh 3HAKU U CUMBOJIbL, MOJEIN U CXEMBbI JJIs pPELICHUS
y4eOHBIX U M03HABaTEIbHbBIX 33/1au.

Oo0yuarommiicsi CMOXKeT:

- 0003HauaTh CUMBOJIOM U 3HAKOM IPEIMET U/UIH SIBIICHUE;

- ONpEAENATh JIOTUYECKUE CBSI3U MEXIY NMpeaMeTaMH W/WIH SBJICHUSAMH, 0003HA4YaTh JAHHbIE JOTHYECKHE
CBSI3M C ITIOMOLIBIO 3HAKOB B CXEME;

- co3/71aBaTh a0CTPAKTHBIN WIN peajbHbI 00pa3 mpeaMeTa U/Uiu sIBJICHHUS,;

- CTPOMTbH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4M W/WJIM Ccrloco0a ee pelIeHus;

- co3/aBaTh BepOalbHbIE, BEIIECTBEHHbIE W MH()OPMALIMOHHBIE MOJEIU C BBIJIEICHUEM CYIIECTBEHHBIX
XapaKTEePUCTHK 00BEKTa JUIsl ONpeAeTeHHs crioco0a pelieHus 3a/1a4l B COOTBETCTBUU C CUTYalUeH;

- IpeoOpa30BbIBATh MOJIENHU C LIEJbIO0 BBISBICHHS OOIIMX 3aKOHOB, ONPEAEISIONNX JaHHYIO0 IPEIMETHYIO
00J1aCTh;

- IEpPEeBOJUTH CIOXHYIO [0 COCTaBy (MHOTOAacleKTHYI0) HUH(GOpMalUi0 U3 Trpa@UuecKoro Win
(dbopManTn30BaHHOTO (CUMBOJIBHOTO) MIPECTABICHHS B TEKCTOBOE, 1 HA000pOT;

- CTPOUTH CXEMY, AJITOPUTM JEHCTBUS, UCIIPABIIATH WIIM BOCCTAHABINBATh HEU3BECTHBIN paHee aJrOpUTM Ha
OCHOBE MMEIOIIErocs 3HaHHUsI 00 00BEKTE, K KOTOPOMY NPUMEHSETCS aJITOPUTM;

- CTPOUTH J0Ka3aTeNbCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOTIO;

- aHaJIM3UPOBATh/pe(IIEKCUPOBATh OINBIT Pa3pabOTKU M pealn3alud y4eOHOTo MPOEKTa, HUCCIIEIOBAHUS
(TeopeTnyecKoro, SMINUPUIECKOT0) HA OCHOBE NMPEI0KEHHON MPOOIEMHON CUTYallMH, TOCTABICHHOM LIeTN
W/WIIN 331aHHBIX KPUTEPUEB OLICHKH MPOYKTa/pe3ynbTaTa.

3. CMBICIIOBOE YTEHHE.



Oo0yuaromuiicsi CMOXKeT:

- HaXOJUTh B TEKCTE TpeOyemMyro HH(OpMAIIUIO;

- OPUEHTHUPOBATHCS B COJIEPIKAHUH TEKCTA, TIOHUMATh I[EJIOCTHBIA CMBICI TEKCTA, CTPYKTYPUPOBATh TEKCT;
- YCTaHABIIMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHI, SIBIICHUH, POIIECCOB;

- PE3IOMHPOBATH TJIABHYIO UJICIO0 TEKCTA,

- IPeoOPa30BBIBATEH TEKCT, TIEPEBOS» €ro B APYTYIO MOJATBHOCTH, HHTEPIPETUPOBATH TEKCT;

- KpUTHYECKH OIICHUBATh COJICPIKaHue U (OPMY TEKCTa.

4. ®opMHpPOBaHUE U PA3BUTUE HKOJOIMYECKOTO MBIIUICHHS, YMEHUE IIPUMEHATH €r0 B I1I03HABATEIbHOM,
KOMMYHHKATHBHOH, COIMAIBHOM MPAKTUKE U MPO(EeCCHOHAIBHOM OPUCHTAIUH.

OO0yuammiics CMOXKeT:

- OIIPEZEIIATh CBOE OTHOLIECHHUE K IIPUPOJHON CPEE;

- QHAJIM3UPOBATh BIUSHHUE HKOJOTMYECKUX (DAaKTOPOB Ha cpely OOUTaHUS KUBBIX OPraHU3MOB;

- IPOBOAUTH IIPUYMHHBIN U BEPOATHOCTHBIN aHAJIN3 KOJIOTMYECKUX CUTYaLlUN;

- NPOrHO3UPOBATh U3MEHEHHUs CUTYalMM NPU CMEHE AECUCTBUS OJHOro (hakropa Ha AEHUCTBUE IPYroro
dakropa;

- BBIp@)XaTh CBOE OTHOUIEHUE K IIPUPO/IE YEPE3 PUCYHKHU, COUMHEHMSI, MOJIEIIU, IPOEKTHBIE PAOOTHI.

5. Pa3BuTMe MOTMBaLMM K OBJAQACHHUIO KYJbTYpOM AKTUBHOIO HCIIOJIb30BaHUS CIIOBAped M IPYrux
IIOMCKOBBIX CHCTEM.

Oo0yuarommiicsi CMOXKeT:

- ONIPENENSATh HEOOXOIMMBIC KITFOUEBbIC TOUCKOBBIC CIIOBA U 3aIIPOCHI;

- OCYHICCTBIIATDH BSaI/IMOIICf/'ICTBI/Ie C JJICKTPOHHBIMU IMOMCKOBBIMHU CUCTCMAaMHU, CIIOBAPSMHU,

- pOopMHPOBATH MHOYKECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX UCTOYHUKOB Il OOBEKTHBHU3AIMH PE3YJIbTATOB
MIOWCKA;

- COOTHOCHTD IOJTyYCHHBIC PE3YJIbTAThI TOUCKA CO CBOCH JICATEIBHOCTHIO.

Kommynunkarusubie YY /I:

1. YMeHue OpraHu3oBbIBaTh Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIbHOCTh C YUYUTEIEM U
CBEPCTHHKAMHM; padOTaTh MHAWBUAYAIBHO U B TPYIIIE: HAXOAUTH 00IIee pelIeHne U pa3pemarb KOH(DIUKTHI
HA OCHOBE COTJIACOBAHUS MO3UIUI U yyeTa UHTEPecoB; (HOpPMYIHpPOBaTh, APTYMEHTUPOBATh U OTCTAUBATh
CBOE MHEHHUE.

Oo0yuarommiicsi CMOXKeT:

- OTIPENIENSATh BO3MOXKHBIE POJIH B COBMECTHOW JEATEIBHOCTH;

- UTpaTh ONPE/EICHHYIO POJb B COBMECTHON AEATEIbHOCTH;

- MPUHUMATH TTO3UIHIO COOECEIHNKA, TIOHMMAs TIO3UIIUIO PYroro, pa3jindyaTh B €ro pey: MHEHHUE (TOUKY
3peHHsl), 10Ka3aTeNbCTBO (APTyMEHTHI), (PaKThl; TUIOTE3bl, AKCHOMBI, TEOPUH;

- OINpeneNnsaTh CBOW JCHUCTBHUS M JCUCTBUS MapTHEpa, KOTOPBIE CIIOCOOCTBOBAIM WIIM TPEMSTCTBOBAIU
IPOAYKTUBHON KOMMYHUKALIUY;

- CTPOHTDH O3UTHUBHBIC OTHOIICHHUS B TIPOIIecce YIeOHOH M IMO3HABATEIBHOM I TETLHOCTH,

- KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pEHMs, B JAMCKYCCHUM YMETh BBIJBUIATh
KOHTPapryMEHTHI, Tiepedpa3upoBaTh CBOIO MBICIH (BJIa/IeHIE MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

- KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM NPH3HABaTh OIIMOOYHOCTH CBOETO
MHEHHUS (€CIM OHO TaKOBO) U KOPPEKTUPOBATh €r0;

- IpeJyIarath aJlbTEpHATUBHOE pellleHNe B KOH(GIMKTHOW CUTYallUH;

- BBIJICJIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHH;

- JIOTOBapUBaThCs O MpaBHJIaX M BOMpOcax s OOCYXIEHHUS B COOTBETCTBHUHM C IOCTaBJICHHOW Iepen
TPYIIION 3a1a4eil;

- OpPraHM30BBIBATh Y4eOHOE B3aMMOJEHCTBUE B rpymme (OnpenensiTh OOLue LeNH, pacipeaessTh PO,
JIOTOBAapHUBATHCS IPYT C APYTOM U T. 11.);

- YCTpaHATh B paMKax JMajiora pa3pbiBbl B KOMMYHUKAIIMH, 0O0YCIOBICHHbBIE HETOHUMAaHUEM/HENPUATHEM
CO CTOPOHBI coOeceTHNKa 3a71a4u, (POPMBI HIIH COACPIKAHUS TUAJIOTa.



2. YMeHue OCO3HAaHHO HCIIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJa4€il KOMMYHUKALIMM JUIS
BBIPA)KEHUS CBOMX YYBCTB, MBICIICH U MOTPeOHOCTEH /IS IITAHUPOBAHUS M PETYIIALIUU CBOCH 1eATEIbHOCTH;
BJIaJICHUE YCTHOM M MUCbMEHHOMN PEYbI0, MOHOJOTHYECKOM KOHTEKCTHOM PEUbIo.

Oo0yuarommiicsi CMOXKeT:

- ONPEIENATh 3a/1a4y KOMMYHUKAIIMHU U B COOTBETCTBUU C HEW OTOMPATh peueBble CPE/ICTBA;

- OTOMpPATh U UCIIOJB30BATH PEUEBBIC CPEJCTBA B MPOIIECCE KOMMYHUKAIMH C IPYTUMH JIFOJbMH (JIHaJIOT B
nape, B MaJIoil rpyImre u T. 1.);

- IPEJCTABIATh B YCTHOW WJIM TUCbMEHHOHU (popMe pa3BEpHYTHIN IJIaH COOCTBEHHOW AEATEIbHOCTH;

- coOirofarb HOPMbI MyOIMYHOM peud, perjaMeHT B MOHOJOI€ W JIUCKYCCHM B COOTBETCTBUHU C
KOMMYHUKaTUBHOM 3aJ1a4yeil;

- BBICKa3bIBaTh U 0OOCHOBBIBATh MHEHHUE (CYX/ICHKE) U 3aMpaliiBaTh MHEHHE TApTHEPA B paMKax JIMaora;
- IPUHUMATD PELICHHUE B XO/I€ AUAJTOra U COTIACOBBIBATH €T0 C COOECEIHUKOM;

- HCIIOJIb30BATh CPEJICTBA JIOTMUECKOM CBSI3U 1JIs BBIIEJICHHS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILJICHHUS;

- UCTIOJIb30BaTh HEBEepOAIbHbIE CPEACTBA WM HAIJIAHBIE MAaTepHAIIbl, TIOATOTOBICHHBIE/OTOOPAHHBIE IO
PYKOBOJICTBOM YUMTEIS;

- JIe7aTh OLICHOYHBIN BBIBOJ O JOCTH)KEHUH LIEIM KOMMYHUKAIIMU HEIOCPEICTBEHHO IIOCIE 3aBEPIICHUS
KOMMYHHUKaTUBHOTO KOHTaKTa 1 0OOCHOBBIBATH €TO.

3. ®opMupoBaHHME U pa3BUTHE KOMIIETEHTHOCTH B OO0JAacTH HCIOJNb30BaHUs HHGOPMAIMOHHO-
KOMMYHUKAIMOHHBIX TexHoJorui (nanee — UKT).

Oo0yuarommiicsi CMOXKeT:

- [eJICHANpaBIeHHO MCKaTh M HUCMOJIb30BaTh MH(GOPMAIMOHHBIE PECYpPChl, HEOOXOAUMBIE IS PEIICHUS
y4eOHBIX M MPAKTHYECKUX 3a7a4 ¢ nomoinbio cpencts UKT;

- BBIOUPATh, CTPOUTH U UCTIOJIB30BATh a/IEKBATHYIO HHPOPMAIIMOHHYIO MOJIETIb Ui IIepeaun CBOUX MBICIIEH
CPEJICTBAMU €CTECTBEHHBIX U (POPMaJIbHBIX SI3bIKOB B COOTBETCTBUU C YCIOBUSIMU KOMMYHHUKALUU;

- BBIICIATh MH(GOPMAIMOHHBIN aCHEKT 3a/1a4H, ONEPUPOBATh JAHHBIMH, HCIIOJIB30BATh MOJIENb PEUICHUS
3a/1a4i;

- WCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUHU (BKJIIOYAsi BHIOOP aJ€KBATHBIX 3a/ladye MHCTPYMEHTAIbHbBIX
IPOrpaMMHO-aINIAPaTHBIX CPEJICTB U CEPBHUCOB) AJIS PELICHUS MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
yueOHBIX 33]1a4, B TOM YHCJIE: BBIYHCIEHUE, HATUCAHKE MTICEM, COUMHEHUH, TOKIaA0B, pedepaToB, CO3AaHNE
IIPE3EHTAlUN U Jp.;

-co3/laBaTh MH(MOPMALMOHHBIE PECYpChl PpA3HOTO TUNA M JJS Pa3HbIX ayAUTOpHid, COOIIOJAThH
MH(OPMaLMOHHYIO TUTHEHY U IIPpaBHUJia THPOPMAIIMOHHOMN 0€3011aCHOCTH.

Hpe}IMeTHI)Ie pe3yJjbTaThbl

BbinycKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCA B 7-9 Kiaccax 1Jis1 o0ecrniedyeHHs1 BO3MOKHOCTH
YCHELIHOTO NMPOJOJIKeHHs 00pa3oBaHus HA 02a30BOM M YIJIy0/J1¢HHOM YPOBHSIX

e  JJIEMEHTHI TECOpPHUU MHOXKECTB U MaTEeMaTHUECKOHN JIOTUKH

L Ol'IepI/IpOBaTB MOHATHUAMU: OPCACICHUEC, TCOPEMA, AKCMOMA, MHOKCCTBO, XapaKTCPUCTHUKU MHOXKCECTBA,

QJIEMCHT MHOKECTBA, ITYCTOC, KOHCUHOC U OCCKOHEUHOE MHOKECTBO, TIOAMHOKECTBO, IPUHAIJICIKHOCTD,

BKJIFOUCHHUEC, PaBCHCTBO MHOXKCCTB,

I/I306pa)KaTL MHOKECTBA 1 OTHOICHUC MHOKECTB C IOMOIIBIO KPYI'OB Bﬁnepa;

ONPCACIIATh IMTPUHAAJICIKHOCTD 3JIEMCHTA MHOXKECTBY, O6’beI[I/IHeHI/IIO " IEPCCCUCHUTO MHOKCCTB;,

3a1aBaTb MHOKECTBO C ITOMOIIBIO MEPCUNCIICHUS 3JIEMCHTOB, CJIOBECCHOT'O OIMMCAHUAA,

ONCpUPOBATH MOHATHUAMU: BLICKA3bIBAHUC, HUCTUHHOCTb H JIOKHOCTHb BBICKA3bIBAHUA, OTPULAHHUC

BLICKaBBIBaHI/Iﬁ, OoIrcpanru Hal BBICKa3bIBAHUAMU: U, UJIU, HC, YCIIOBHBIC BBICKA3bIBAHUA (I/IMHJ'II/IKaI_[I/II/I);

CTPOUTH LCTIOYKHN YMOSaKHI-O'-IeHI/Iﬁ Ha OCHOBC HUCIIOJIb30BaHUA ITPAaBUJI JIOTUKH,

® HCIOJIb30BATh MHOXECTBA, OIICpalli C MHOXKXECTBaMHU, UX rpaq)nquKoe OpeACTaBJICHUC IJISI OITMCaHUA
PCAIBHBIX ITPOLCCCOB U SIBIICHHUH.

Yuciaa



OnepupoBaTh MOHATUSAMH: MHOKECTBO HATYPaJIbHBIX YUCEJI, MHOXKECTBO IIEJIBIX YHCEJI, MHOXECTBO
PalMOHAIBHBIX YHCEJ, UPPALMOHAIBHOE YHUCIIO, KBAJIPAaTHBIM KOPEHb, MHOXECTBO JECHCTBUTEIBHBIX
YUCeJl, TEOMETPUYECKas HHTEPHpPETalus HATypaJbHbIX, LEJbIX, PAlMOHAJIbHBIX, JIEHCTBUTEIIbHBIX
YHUCelT,

BBIIIOJIHATH BBIYUCIIEHUS, B TOM YHCJIE C UCII0JIB30BAHUEM ITPUEMOB PALIMOHAIIBHBIX BBIUMCICHUN;
BBIIIOJIHATH OKPYIJIEHHE PAMOHAIBHBIX YHCEII C 3aJaHHON TOYHOCTBIO;

CPaBHUBATH PALlMOHAIbHBIE U UPPALMOHAIIBHBIE YHCIIA;

NPECTaBIATh PAlMOHAIBHOE YUCIIO B BUJIE JECATUYHOM Ipodu

YIOPAI0YNBATh YHCIIa, 3alIMCAaHHbIE B BUJIE OOBIKHOBEHHOW U IECITUYHOM JIpooH;

MPUMEHSTH paBUiia NPUOIMKEHHBIX BEIUMCICHUN IPU PEILICHUHU TPAKTUUECKUX 33]1a4 U PEIICHUH 3a/1a4
JIPYTUX y4eOHBIX MPEIMETOB;

BBIIIOJIHATh CPAaBHEHHUE PE3yJbTAaTOB BBIYMCICHHUM IPU PEIICHHUM NPAKTHUYECKUX 3a1ad, B TOM YHUCIE
PHUOJIVKEHHBIX BBIUUCIICHHUIA;

COCTABJISITh M OLICHUBATh YUCIIOBBIE BBIPAXKEHUS IIPU PELICHUHU MTPAKTUUECKHUX 3a/1a4 U 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB;

3aIIUCBHIBATh U OKPYIJIATH YUCIOBBIC 3HAYECHUS PEAIbHBIX BEJIUYMH C UCIOJb30BAaHUEM PA3HBIX CUCTEM
U3MEPEHUSL.

ToxnecTBeHHBIE TPEOOPA30OBAHMS

OnepupoBaTh MOHATUAMH CTEIIEHU C HATypaJlbHBIM IIOKA3aTeIeM, CTEIIEHH C 1eJIbIM OTPULIATEIIbHBIM
HoKa3areseM;

BBINOJIHATH MPEOOPA30BAHMS LENIBIX BBIPAKEHHIA: JCUCTBUS C OHOWICHAMH (CIIO’KEHHUE, BEIYUTAHUE,
YMHOXEHHE), AEUCTBUS C MHOTOUJIEHAMH (CJI0KEHHE, BBIUNTAHUE, YMHOKEHNUE);

BBINOJIHATH Pa3I0KEHNE MHOTOUJICHOB HA MHOXHUTEHM OJHUM M3 CIIOCOOOB: BBIHECEHHE 3a CKOOKY,
IpYyNIIMPOBKA, UCIIOJIb30BaHUE (POPMYII COKPALLIEHHOTO YMHOXKEHUS;

BBIJICIIATH KBAAPAT CYMMBI H Pa3HOCTH OJIHOWICHOB;

packiIafpIBaTh Ha MHOKUTENN KBaPAaTHBIN TPEXUICH;

BBITIOJIHATH MPEOOPA30BaHMS BEIPAKEHUH, COJIEPIKAIIUX CTETICHHU C LEIBIMHA OTPHUIIATEITbHBIMA
[OKa3aTessIMM, IEPEXOIUTh OT 3allUCH B BUJIE CTEIICHU C LIEJIbIM OTPULIATEIbHBIM IOKa3aTeNIeM K
3amnMcy B BUJE 1po0u;

BBITOJIHATH NPeoOpazoBaHusl JpOOHO-pallMOHATIBHBIX BEIPAXKEHUI: COKpallleHne Apodeil, mpuBeaeHue
anreOpanyeckux Apodei k o0lieMy 3HaMeHaTeo, CJI0XKEeHUEe, YMHOKEHHE, JIeIeHUe anredpandeckux
npobeil, Bo3BeieHue anreOpanyeckoil 1poOu B HATYpaJIbHYIO U LIETYI0 OTPULIATEIbHYIO CTEIICHb;
BBITOJIHATH NPE0Opa30BaHMs BEIPAXKEHUH, COJIepKallluX KBaIpaTHbIe KOPHH;

BBIJICJIATH KBAJpaT CyMMBbI MJIM PA3HOCTH JIByWIEHA B BBIPAKEHUAX, COJIEPKAIUX KBaIpaTHbIE KOPHHU;
BBITOJIHATH NPE0Opa30BaHUs BEIPRKEHUH, CoJIepKAIUX MOTYJIb.

BBITIOJIHATH MPE0Opa30BaHMs U IEHCTBHS C YUCIIaMU, 3alIMCAaHHBIMU B CTAHIaPTHOM BUJIE;

BBITIOJIHATH NPE00pa30BaHMs anreOpanyeckiX BbIpaXKEHUH MPH peLICHUH 3a7a4 IPYTUX Y4eOHbIX
IPEMETOB.

YpaBHEHUS U HEpaBEHCTBA

OnepupoBaTh MOHATUSAMH: YpaBHEHHE, HEPaBEHCTBO, KOPEHb YypaBHEHHs, pEIICHUE HEPaBEHCTBA,
pPaBHOCHJIbHBIE YpaBHEHMsI, 00aCTh ONpeeIeHNs YpaBHEHUs (HEpaBeHCTBA, CUCTEMbl YpaBHEHHM HITH
HEPABEHCTB);

pewath JUHEWHBbIE ypaBHEHUS M YPABHEHUS, CBOAMMBIC K JMHEHHBIM C IOMOIIbIO TOXXJIECTBEHHBIX
npeoOpa3oBaHuii;

pemaTh KBaJpaTHbIE YPaBHEHHS W YpaBHEHUS, CBOJMMBIE K KBAIPATHBIM C TIOMOIIHIO TOXK/IECTBEHHBIX
npeoOpa3oBaHMIA;

pewarb JpoOHO-TMHENHHbIE YPABHEHUS;

pemaTs NpoCTEeNINe UPPAlOHAIbHbIE YPABHEHNS BUA , ;



pelarh ypaBHEHUs BUA x"=a :

pemaTh ypaBHEHUsI CIOCOOOM PA3JIOKEHHS Ha MHOYKUTENN U 3aMEHBI IEPEMEHHOM;

HCIIOJIb30BaTh METOJ] HHTEPBAJIOB JIsI PEIICHUS IENbIX U APOOHO-PAMOHALHBIX HEPABEHCTB;

peuaTh JIMHEHbIE YPaBHEHUSI 1 HEPABEHCTBA C ITapaMeTpaMH;

pelaTh HECJIOKHbIE KBAaJPATHBIE YPABHEHUS C IAPAMETPOM;

pelaTh HECIOKHbIE CUCTEMbI JIMHEHHBIX YPAaBHEHUH C IapAMETPaAMHU;

pelaTh HECJIOKHBIE YPABHEHUS B LIEJIbIX YUCIIAX.

COCTABJISITh U PELIATh JIMHEMHBIE U KBAAPATHbIC YPABHEHHUSI, YPABHEHMS], K HUM CBOJSILIUECS, CUCTEMBbI
JMHEHHBIX YpaBHEHUN, HEPABEHCTB IIPU PEILICHUH 3a/1a4 APYTUX Y4eOHBIX IPEIMETOB;

BBITIOJIHSITH OIIEHKY MPaBI0NI0100Ms pe3y/IbTaTOB, MOJIYYaeMbIX MPU PEIICHUH JIMHEUHBIX U KBAJIPaTHBIX
YpaBHEHUU M CUCTEM JIMHEWHBIX ypaBHEHHI W HEPaBEHCTB IPH PEIIEHUHU 333y JPYTUX YUEOHBIX
MPEIMETOB;

BbIOMpaTh COOTBETCTBYIOIIME YpPAaBHEHUs, HEPABEHCTBA MWJIM WX CHCTEMbl JJIsi COCTaBIICHUS
MaTeMaTU4YeCKOW MOJEIIN 3aJaHHON PeaIbHOM CUTyallMy WM MPUKIAIHOHN 3a1a4H;

YMETb UHTEPIPETUPOBATH MTOTYUYCHHBIN ITPU PELICHUH YPABHEHHUSI, HEPABEHCTBA WJIM CUCTEMBI PE3YJIbTAT
B KOHTEKCTE 3aIaHHOM PEAIbHON CUTyallMy WJIH PUKIATHON 3a/1a4uH.

DOyHKUUHA

OnepupoBaTh MOHATUAMU: (PYHKIHMOHAIbHAS 3aBUCUMOCTb, (PyHKUHUA, rpaduk (QyHKIUH, CHOCOOBI
3ananus QyHKIUHM, apryMEHT U 3HaueHue (QyHKIMH, 00JIacTh OMpENeNIeHHUs U MHOXECTBO 3HAYCHMIA
GyHKIMM, HYyTd  QYHKIUH, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, MOHOTOHHOCTh  (DYHKIIHH,
YETHOCTH/HEYETHOCTD (PYHKIIHH;

CTpOUTH TpaUKH JIMHEHHOH, KBaApaTHUYHOW (PYHKIMIA, OOpaTHON MPONOPIHOHAIBLHOCTH, (YHKIIUU

=a+ k
wuna:  x+b, y=vx y=Ux y=[.
Ha MpUMepe KBaJApaTHUHON (YHKIUH, HCIOIB30BaTh IpeodpazoBanus rpapuka Gynkuuu y=f(x) ans

noctpoerus rpaguKoB dyHKImit ¥ af (kx+b) +c :

COCTaBJISITh YPAaBHEHUS IPSIMOM 110 3a/laHHBIM YCJIOBHSM: MIPOXOJAIICH Yepe3 IBe TOUKU C 3aJaHHBIMU
KOOpAMHATAMHU, IPOXOAIIEH Yepe3 JaHHYIO TOUKY U MapajuIeNbHON JAHHOHN MPSMOM;

UCCIIeI0BaTh (PYHKIINIO 10 €€ rpaduKy;

HaXOJUTh MHOKECTBO 3HAYEHUM, HYJIH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH KBaJIpaTUYHOU
bynKImm;

ONEepUPOBATh TOHATUSAMU: IOCIEAOBATENILHOCTh, apudMeTHuecKass MpOrpeccHs, TeoMeTpuyecKas
IIPOrpeccust;

pemarth 3a/1a4i Ha apuPMETUYECKYIO0 U T€OMETPUUECKYIO TPOTPECCHIO.

WITIOCTPUPOBATH C MOMOIIBIO IpadyKa peanbHyI0 3aBUCUMOCTh HJIM IIPOLECC 110 UX XapaKTepUCTUKaM;
MCIIOJIb30BaTh CBOMCTBA U rpauK KBaAPaTUYHON (YHKIMH MPU PEUICHUH 3a/lad U3 JIPYTruX y4eOHBIX
IIPEIMETOB.

TexcToBbIE 3a70a4N

PemaTh npocThlie U CI0XKHBIE 33JJa4l Pa3HbIX THIIOB, a TAK)XKE 3a/1a4M MOBBIIIEHHON TPYIHOCTH;
UCIIOJIb30BaTh pa3Hble KpaTKUE 3allMCH KaK MOJIEIM TEKCTOB CIIOKHBIX 3adad JUIsl TOCTPOEHUs
MOMCKOBOM CXEMBbI U PEIIeHNUs 3a/]1a4;

pa3ianyaTh MOJENb TEKCTa U MOJENb PEIICHUs 3aJa4yd, KOHCTPYMpPOBaThb K OJHOW MOJEIN PEIICHUS
HECJIOKHOM 3aJ]auy pa3Hble MOJIENH TEKCTa 33]auH;

3HaTh W MPUMEHATH 00a crocoba Mmoucka pemnieHus 3aaad (0T TpeGoBaHMs K YCIOBUIO U OT YCJIOBHUSA K
TpeOOBaHUIO);

MOJIETTUPOBATh PACCYKIACHUS NP MOMCKE PEIIeHus 3aayu ¢ TOMOIIbIO rpad-cXeMbl;

BBIJIETISITH 3TAIlbl PEIICHUS 3aJ1a4M U COJIepKaHne KaXKIoro JTarna;



YMETh BBIOMpATh ONTUMAJIBHBIA METO]] pEIICHUS 3aJ]a4ll 1 OCO3HABaTh BHIOOP METOJ/a, paccMaTpUBaTh
pa3IUYHbIE METO/IbI, HAXOAUTH Pa3HbIC PEIICHUS 3a]]a4H, €CJTH BO3MOYKHO;

AHATM3UPOBATH 3aTPYAHCHUS TIPH PEIICHUH 3a]1a4;

BBITIOJHATH Pa3HYHbIC MPeoOpa3oBaHUs MPEITIOKEHHONW 3aaui, KOHCTPYHPOBATh HOBBIC 3a7a4d U3
JAaHHOM, B TOM YHCIIE OOpaTHBIC;

HHTEPIPETHPOBATH BHIUYMUCIUTEIBHBIC PE3YIbTAThI B 3a1a4€, HCCIICIOBATH IMOTYYEHHOE PEIICHHE 3a1a4H;
aHAJIM3UPOBATh BCEBO3MOIKHBIE CUTYAIlMH B3aMMHOTO PACIIOJIOKEHUS JIBYX OOBEKTOB U M3MEHEHHUE MX
XapaKTEPUCTUK MPU COBMECTHOM ABHKEHUHU (CKOPOCTh, BPEMS, PACCTOSIHUE) MPH PEIICHUM 3a]1a4d Ha
JBUKCHHE TBYX OOBEKTOB KaK B OJIHOM, TaK M B IPOTHUBOIOJIOKHBIX HAPaBICHUSIX;

MCCJIEI0BaTh BCEBO3MOXKHBIC CHUTYAIlMU MPH PEIICHUM 3a7a4 Ha JBHKCHHUE IO PEKe, paccMaTpUBaTh
pa3HbIE CUCTEMBI OTCUETA;

pemarh pa3HOOOpa3HbIE 3a7a4H «HA YaCTH,

pemarh 1 00OCHOBBIBaTh CBOE pPEIICHUE 3a/1a4 (BBIICIATh MATEMATHYECKYI0 OCHOBY) Ha HaxXOXKJICHUE
YaCTH YKCJIa U YKCJIA TT0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JIpo0u;

OCO3HABATh M OOBICHATH MICHTUYHOCTD 33/1a4 Pa3HBIX TUIIOB, CBSA3BIBAIOIINX TPH BEIHUMHBI (Ha paboTy,
Ha MOKYIKY, HA IBUKCHHE). BBIICISATh ST BEIMYMHBI U OTHOIICHUS MEXIYy HUMH, IPAMEHSITh UX MPU
pEIICHUH 3a71a4, KOHCTPYHUPOBAaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB,

BJIQJICTh OCHOBHBIMH METO/IaMHU PEIICHUS 33]1a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIUH;

penIaTh 3a7a4u Ha MPOIICHTHI, B TOM YHCIIC, CJIOKHBIC TIPOIICHTH ¢ 00OCHOBAHUEM, UCTIONB3YS Pa3HbIC
CIIOCOOBI;

peliaTh JOTHYECKHe 3a7]a4i pa3HbIMH CIIOCOOaMHU, B TOM YHCIIE, C IBYMs OJIOKaMU U ¢ TpeMs OJI0KaMu
JaHHBIX C IIOMOIIBIO TAOJIHIL;

pemiaTth 3a7a4yd M0 KOMOMHATOPUKE U TEOPHH BEPOSITHOCTEH Ha OCHOBE MCIIOJIb30BAHMS M3YYEHHBIX
METOJ/IOB U 00OOCHOBBIBATh PEIICHUE;

penraTh HEeCIOXKHbBIE 337291 IO MaTEMaTHIYEeCKON CTaTHCTHKE,

OBJIAJICTh OCHOBHBIMH METOJIAMH PEIICHUS CIOKETHBIX 3aJad: apu(METHUYCCKHU, anreOpamdecKuid,
nepe0op BapHaHTOB, T'€OMETPHYCCKHM, TpapUUeCKHil, TPUMEHATh WX B HOBBIX 110 CPaBHCHHIO C
M3YYECHHBIMH CUTYalIHSIX.

BBIJICTISITH TIPU PEIICHUU 3a/1a4 XapaKTEPUCTUKH PAacCMATPUBAEMON B 3aJlade CHTYAIMH, OTIUIHBIC OT
peaTbHBIX (T€, OT KOTOPBIX a0CTParupoOBAIIMChH), KOHCTPYHPOBATh HOBBIC CHTYAIlMH C YU4ETOM ITHX
XapaKTePUCTHK, B YACTHOCTH, IIPH PEILICHUH 3a/1a4 Ha KOHIICHTPAIIH, YYUTHIBATh IUIOTHOCTH BEIIECTBA;
pemath ¥ KOHCTPYHPOBATh 3a/Ja4yd HA OCHOBE PACCMOTPEHHS PEAThHBIX CHUTYAllHid, B KOTOPHIX HE
TpeOyeTcst TOYHBIN BRIYUCIIUTEIBHBIA PEe3yIIbTAaT;

peliaTh 3aa41 Ha JBMKEHUE TI0 PeKe, paccMaTpuBas pa3Hble CUCTEMBI OTCUETA.

CraTncTuka ¥ TeopHusi BepOsITHOCTEH

OnepupoBaTh MOHATHSAMH: CTOJNOYATble M KpPYTOBblE JuarpaMMbl, TaOJUIbl JaHHBIX, CpEIHEe
apudmeTnyeckoe, MeauaHa, HauOoJiplliee M HaMMEHbIlee 3Ha4YeHHs BBIOOPKH, pa3Max BBIOOpKH,
JUCIIEPCHUS U CTAaHJIAPTHOE OTKJIOHEHHE, CllydaliHas N3MEHYMBOCTD;

U3BJIEKAaTh HH(OpPMaLMIO, IPECTABICHHYIO B TaOIUIaX, HA IUarpaMMmax, rpadukax;

COCTaBJIATh TAOJIUIIbI, CTPOUTH JUArpaMMbl U TpauKHU Ha OCHOBE JIaHHBIX;

ONepUpPOBaTh NOHATUAMU: (DAaKTOpHAI YHCTIa, IEPECTAHOBKU U COUETaHUs, TpeyroiabHuK [lackans;
OPUMEHSATH IPABUIIO IPOM3BEACHUS NP PEIIEHUH KOMOMHATOPHBIX 3aj1ay;

OTIEpUPOBATH MOHIATUSMU: CITy4aiHBIN OMBIT, CTy4alHbII BEIOOD, UCTIBITAHUE, JIEMEHTApHOE CITyJaifHOe
coObITHE (MCXO0J), KIACCHYECKOE ONpeETCHUE BEPOSTHOCTH CIyYallHOrO COOBITHS, ONepaluyd HaJ
CITy4alHBIMU COOBITHUSIMU,

IPECTaBIATh HH(POPMAIIHIO C TIOMOLIBIO KPYroB Ditnepa;

pelaTe 3aJaud Ha BBIYMCIIEHHE BEPOSTHOCTU C IOJCYETOM KOJIMYECTBA BApUAHTOB C IOMOILBIO
KOMOWHATOPUKH.

U3BJIEKAaTh, MHTEPIPETUPOBATh U MPEe0Opa3oBbIBaTh MH(GOPMALMIO, MPEACTABICHHYIO B TabIuIax, Ha
quarpammax, rpadukax, OTpaKaroLlyl0 c8oucmea U XapakKTepUCTUKN PEeabHBIX MPOIIECCOB U SIBICHMUIA;



® OmnpeneNsITh CTAaTUCTHMYECKHE XapaKTEepPUCTUKH BBIOOpPOK MO TabiuiaMm, auarpammam, rpadukam,
BBIIIOJIHSATH CPABHEHUE B 3aBUCUMOCTH OT LEJIH PELICHUS 3a/1a4u;
® OIICHUBATh BEPOATHOCTh PEAIbHBIX COOBITHIA U SIBIICHUI.

Temarunueckoe mianuposanue. (COAEPKAHUE OBYUYEHUS)
I'naBa 1. KBaapaTtuunas pynkuus (294acoB)

[lepemennbpie BenmuuuHbl, TOHATHE (QyHKIMU. CrocoObl 3amaHus ¢GyHKIUU. ['paduk (yHKIHH.
Jlunetinas ¢ynkums. @yskmum | x |, [x], {x}, sqn X, k/x. IIpeoOpa3oBanue rpadukoB QyHKIHUII
(mapayienbHBIN MepeHoc, pacTsbkeHue, ckatue). [loctpoenue rpadukoB (GYyHKIMM, coIepiKaliux 3HaK
monyis. KBaapatnunast ¢yHkums. 3aBHCHMOCTh CBOMCTB KBaapaTHuHOW (yHKmumM X2 + px + q OT
koad¢unmenToB p u q. [lpumepsl 3aBUCHUMOCTEH, BhIpa)KaroIUXCs KBagpaTUYHOW (yHKiuei. [IpobHo-
nuHelHas QyHKus u ee rpaduk. YetHoble n HeueTHbIe GyHKIMU. Bo3pacTaromue u yosiBarome GyHKINH.
Haubonbiiee n HauMmeHblllee 3HaYeHUS (YHKIMM Ha MPOMEXYTKe. TOYKM MakCMMyMa U MUHHMYyMa.
[Tpumeps! uccnenoBaHUsT HEKOTOPBIX PALMOHANBHBIX (PYHKIUI M TOCTpOCHHE T'padUKOB UX (QYHKIUIL.
[Toctpoenue rpaduka Gyukuuu 1/f. UreHre rpadukoB GyHKIHIA.

[TpumMeHeHre CBOMCTB KBaApPaTUYHON (DYHKIIMK K PEIICHHIO 33[a4 Ha HAXOXJICHUE HAaUOOJBIINX U
HaMMEHbIINX 3HaueHul. [loHsTHE 0 MpocTeNnX MaTeMaTHYeCKUX MOAEIAX. DYHKIIMU B SKOHOMUKE.

OcHoBHas 11e51b — CHOPMYIUPOBATH MPEJICTABICHUE O (PYHKIUU KaK COOTBETCTBUU MEXY JBYMS
MHO>KECTBAMU; YKPENUTh HABBIKM HAXOXKJEHHUS 3HAUeHUW (YHKIUH, 3alaHHBIX (OPMYIOH, TabmuieH,
rpadMKOM; HAyYUTh NMPOBEICHHUIO HMCCIECNOBaHUS (YHKIMH, YKa3aHHBIX B MPOTpPaMMe, 3JIeMEHTapHBIMU
CpEICTBAMU; OBJAJETh OCHOBHBIMH IIpHUEMaMU MpeoOpa3oBaHHil TpaduKOB U MNPUMEHSITh HX IPU
NIOCTPOCHHUH TPaPHUKOB; HAYYUTh MPUMEHEHHIO TPAPUKOB JTMHEHHON, KBAAPATHYHON U JPOOHO-TMHEHHON
(GYHKIMH K pelIeHUIO YpaBHEHHM, HEPABEHCTB, CUCTEM YPaBHEHHM U CUCTEM HEPaBEHCTB.

[Ipy u3yyeHUM 3TOM TEMbl ydalUMecsl BCTPEYAIOTCS C IMOHSATHUEM ACHMIITOTHI IPU MOCTPOCHUU
rpaduxoB Qynkumii 1/f u rpaduxoB ApoOHO-TUHEHHBIX (QYHKIMHA. Ydaluecss 3HAKOMSTCS C MOHATHEM
MaTeMaTUYeCKON MOJENIN SKOHOMUYECKUX MPOLIECCOB.

I'naBa 2. YpaBHeHus ¢ IBYMs lepeMeHHbIMH M UX cucTeMbl (14 yacoB)

VYpaBHEHUS U UX CUCTEMBI.

VYpaBHEeHUsI C OAHOW NEPEMEHHOW, paBHOCUJIbHBIE ypaBHeHUs. CnenctBus ypaBHeHuW. lLlenbie
panuoHanbHble ypaBHEHHUs. OCHOBHbIE METOJbl PELIEHUS LENbIX palMOHAIbHBIX YPaBHEHHMH (METOJ
pa3’oXKeHUs] Ha MHOXHUTENH, BBeJIeHHe HOBOM nepemeHHoi). @opmyssl Buerta s ypaBHEHUIH BBICHIMX
creneHell. J[poOHO-palinoHaIbHbIE YPAaBHEHUS.

OcCHOBHbIE ONpEJENeHUs] U METOJbl PELIeHHUs CUCTEM YpaBHEHMH (METOJ IMOACTAaHOBKH, METO]
anredpanvdecKkoro CIOKEHUsl ypaBHEHUI, METO/1 3aMEHbI IEPEMEHHON, METO/]T Pa3JI0KEHHsI HA MHOKUTEINHN).
YpaBHEHMS U CUCTEMBI YPABHEHUH C MapaMeTpaMu. | €OMeTpUYECKHI CMBICI MOYJISL YUCIIA.

I'padmueckas uHTEpHpeTanuss ypaBHEHMH C JBYyMsI NMEPEMEHHBIMH U MX CHCTEM, HEPaBEHCTB C JIBYMs
NIEPEMEHHBIMU U UX CUCTEM.

OcHoBHast 1elb — BBIPA0OTaTh yMEHHUE pellaTh paAlMOHAJIBHBIE YPAaBHEHHMS M CHCTEMBbI

pallMOHATBHBIX YPABHEHUH pa3lMYHBIMM METO/JaMH; II0Ka3aTh Yy4yallUMCSl CHOCOObI HaXOXKICHHUS
pPalMOHATIBHBIX KOpPHEH LENbIX pallMOHAIbHBIX YpaBHEHUN M CHCTEM YpaBHEHHIl; BbIpaOOTAaTh yMEHHE
pelaTe IpOCTENINE UPPallMOHATIbHBIE YPAaBHEHUS.
[Ipy m3yyeHum 3TOM TeMBI ydamuecs MEPeXOomaT OT WU3Y4YEHUsS JMHEHHBIX W KBAJPATHBIX YPAaBHEHHU K
peIIeHnI0 YpaBHEHHH ¢ 0JTHOM epeMeHHoM obriero Buaa f(x) = g(x). Oco0oe BHUMaHUE yIesieTcs CIydaro,
korna f(x) u g(x) — 1enble palMoHaIbHbIE BhIpaXKeHUS. B cBsA3u ¢ 3TUM Oo0ubllIoe BHUMAHUE YIEISETCS
BOIIPOCAM JI€JICHWsSI MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM. BBOOWTCS NMOHATHE KOPHS MHOIOYIEHA.
Hoxka3zpiBaercss Teopema be3y. [l HaxoXIeHHS 3HAYEHW MHOTOWIECHA NpPU 3aJaHHOM 3HAYE€HUU
nepeMeHHo# BBoauTcs cxema ['opHepa. [loka3biBaeTCs, YTO MHOTOUIEH CTEIIEHH N HE MOXET UMEeTh OoJiee
YeM N Pa3InYHbIX KOpHEH. YUUTHIBas, UTO MPU PELICHUH PACCMATPUBAEMBIX YPaBHEHHI MOTYT MOSBISATHCS
IIOCTOPOHHUE KOPHHM M IPOMCXOAUTH IOTEPsS KOPHEH, IOCTAaTOYHO BHHUMAaHHUS YAEIAETCS BOIPOCaM
PaBHOCHUJIBHOCTH YPaBHEHMII.

JlaeTcst 000CHOBaHKE PELICHHs IETbIX PAlMOHAIBHBIX ypaBHeHUH P (x) =0 MeTo/10M pa3ioxeHus
JIEBOM 4YacTH Ha MHOXxUTeNH. Cpenn ypaBHEHHMH, KOTOpBIE YCIENIHO MOXHO pellaTh BBEJICHHEM HOBOU
MIEPEMEHHOI, pacCMOTpEHBI ypaBHEHUS BHa (X + a)(X + b)(x + ¢)(x +d) = A, ecniu a+ d =b + ¢; Bo3BpaTHBIE
ypaBHEHUs, OTHOPOIHbIE ypaBHEHUsI. [latotrcst popmyibl Buera fy1st ypaBHEHHH BBICIIUX CTENICHEH.



Pemenne cucteM palMOHaIbHBIX YpaBHEHUN NPOBOAMTCA KaK HM3BECTHBIMU paHee ydalluMcs
METOJJaMH TIOJICTAHOBKH M aJIre0panyecKoro CI0KEeHUs YPaBHEHUH, TaK M METOJIOM 3aMEHBI IEPEMEHHON U
METOJIOM Pa3yIoKeHHsI Ha MHOkUTeNH. [Ipogomkaercsa n3yueHue penenns ypaBHeHU N U CUCTEM ypaBHEHU N
¢ mnapamerpamu. [loka3aHbl BO3MOKHOCTH PEATbHOIO HCIONb30BAHUS PE3YJIHTATOB PEIICHUS CUCTEM
paloHaIbHBIX YPaBHEHU IS aHAIHM3a U UCCIIeI0BAaHUS HEKOTOPBIX SKOHOMHYECKUX 3a/1a4.

I'naBa 3. HepaBeHcTBa ¢ AByMs NepeMeHHbIMH U UX CUCTEMBbI.
Jloka3aTeJbcTBAa HepaBeHCTB. (13 yacoB)

Pannonansupie HepaBeHcTBa. (OCHOBHBIE ompeneieHus. PelieHne LeIbIX  palMOHAIbHBIX
HEpaBeHCTB. MeTo/l WHTEpBaOB. PemieHne ApoOHO-pallMOHANBHBIX HEPaBeHCTB. Jloka3aTenbCcTBO
HepaBeHCTB. ['paduyeckoe pellieHne HepaBeHCTB U CHCTEM HEPABEHCTB C ABYMS HEU3BECTHBIMHU.

OcHOBHasl LleTb — BBIPA0OTaTh HABBIKM PELICHUS PALMOHAIBHBIX HEPABEHCTB U IPOCTEHIIMX
UPPALMOHATIbHBIX HEPABEHCTB, UCIOJIb3Ysl IOHATHE PABHOCHIIBHBIX HEPABEHCTB.

JIOKa3bIBAIOTCSI TEOPEMBI, MO3BOJISIOMIME OOOCHOBATH PABHOCWIBHOCTH MEPEXoAa OT OJHOTO
HEPaBEHCTBAa K JpyroMy. MeToj HMHTEpBajIOB, 3HAKOMBIM YyYallMMCS IO KBaJpaTHbIM HEPaBEHCTBAM,
pacnpocTpaHseTcsl Ha Leible palMOHAIbHbIE HEPABEHCTBA. B KauecTBe NMpUMEpPOB Ha JI0KA3aTEIbCTBO
HEPAaBEHCTB pacCMaTpHUBAeTCd HEPABEHCTBO MEXAYy CpeIHUM apu(METHYECKMM U CPEeIHUM
TEOMETPUUECKUM ISl IBYX M TPEX HEOTpULIATeIbHBIX uncen. [Ipu pemennn uppauoHaaIbHbIX HEPABEHCTB
paccMaTpuBaIOTCSl YCJIOBHS TEpeXoja K pPaBHOCWIHHBIM HEPABEHCTBAM, MPU 3TOM OrPAHHYUBAIOTCS
paccMOTpEHHEM MPOCTEHIINX MPUMEPOB HpPpallMOHAIBHBIX HepaBeHCTB. [Ipogomkaercs paccMoTpeHue
rpadu4ecKoro pemeHusi HEpaBEHCTB U CHCTEM HEPABEHCTB C IBYMs HEM3BECTHBIMH Ha 0a3e pacIIupeHHOTo
Habopa QyHKIMIA, pACCMOTPEHHBIX paHee.

I'naBa 4. Crenennas ¢pyukuus. (13 yacoB)

CrenenHast (GyHKIHSA C HATYpaIbHBIM Moka3ateneM. O0patHast GpyHkius. OnpeneneHne KOpHs n-ou
crernieHH. CTeNeHb ¢ pallMOHAIBHBIM I10Ka3aTelIeM.

OcHoBHasl 1eIb- BBIPAOOTaTh HAaBBIKM PELICHUS ypPaBHEHHMU, COACPIKAIIMX KOPHH N-OH CTENCHH,
YIPOILEHUE BBIPAXKECHUM, CONEPKALIUX KOPHHM, YMEThb JOKa3blBaTb CBOMCTBA CTENECHU U NPUMEHATH 3TU
CBOICTBa JUIsl YIPOIIEHHSI BBIPAXKEHUHN, COKpAILEHUsT JpoOeil.

I'naBa 6. UucsioBble nocjiegoBarejbHOCTH (15 yacoB)

YucnoBele MOCIEA0BATENLHOCTH. PeKyppeHTHbIE MociaenoBaTenbHOCTH. MeToa mMareMaTHyecKon
uHAykuuu. Onpenenenue apupmernueckod mporpeccud. CymMma I MEpBbIX YWIEHOB apUPMETHUECKOM
nporpeccuu. OmnpeneneHue reomerpuueckoil mporpeccuu. Cymma I NEpBBIX YJIEHOB T€OMETPUUYECKON
nporpeccuu. Omnpenenenne 0€CKOHEUHO Majiol mocienoBarelbHOCTH. CyMMa OECKOHEUHO YOBIBAIOMICH
reomeTpuueckoil mporpeccuu. Ilporpeccun um O6aHkoBckue pacuersl. IIpocreiimas Monenbs OaHKOBCKON
CHCTEMBI.

OcHOBHas 1elb — MO3HAKOMHUTH YYalllUXCs C TMOHATHEM IOCJIEA0BAaTENIbHOCTH, CIOco0aMH ee

3aJaHMsl; HAYYUTh PElIaTb OCHOBHBIE 3a/1a4M, CBSI3aHHBIE C MPOTPECCHUSMH; TO3HAKOMHTH C METOJOM
MaTeMaTHYeCKOM MHAYKIIUH, HAyYUTh UCIIOIb30BaTh €r0 AJIS I0Ka3aTeNbCTBA.
UmcioBast mocie10BaTeIbHOCTh ONpeIeisieTcst Kak (QyHKIHS, 3aJaHHasi Ha MHOKECTBE HATypaIbHBIX YHCEl,
paccMaTpUBaeTCs PEKYpPPEeHTHBIN CIOCO0 3a/aHUsl YMCIOBOM MOCIeI0BaTeNbHOCTH. B KauecTBe mpumMepa
paccmarpuBaeTcsi mociefoBareabHOcTh  PuOoHayun. PopMynupyercs NPUHIMI MaTeMaTH4YeCKOU
UHAYKIMM W pacCMaTpUBAIOTCS MPUMEPbl NPUMEHEHHMs MeToJa MaTeMaTU4eCKOH WHIYKIMU JUis
JI0Ka3aTeIbCTBA PABEHCTB, JJIS BBIYMCICHHS CyMM I1 YHCEN, JUIA PEIIeHUs 3a7ad JETMMOCTH YHCEN.
Apudmerndeckas 1 reoMeTprUUEcKasi IPOTrPECCU ONPEAEIISIOTCS PEKYPPEHTHBIMH COOTHOLIEHUSMH.

CBefieHHs O TIpelesiaX YHCIOBBIX IOCIENIOBATEILHOCTEH MaroTcs B 00BEMe, JOCTATOYHOM st
peleHns 3a/1a4, CBA3aHHbIX ¢ OECKOHEUHO yObIBarollei reomerpudeckoi mporpeccueil. Ilokazana cBsizb
nporpeccuii ¢ 6aHKOBCKUMHU pPacyeTaMH.

I'naBa 6. DjeMeHTHI CTATUCTHKH U Teopuu BepositHocTH (104aca)

OcHOBHBIE TOHATUS KOMOWMHATOPUKM (pa3MELIeHMs, IEepecTaHOBKH, codeTaHus). Yactora u
BEPOSTHOCTh. CTaTHCTUYECKOE OIpeNeIeHue BEPOSTHOCTH COOBITHIH. OTBITHI ¢ KOHEYHBIM YHCIOM
PaBHOBO3MOXHBIX HCX010B. Ilojncuer BeposTHOCTEH B ONBITaX C PAaBHOBO3MOXKHBIMHU HCXOJAMH.



OO0benrHEHNE COOBITHI M BEPOSTHOCTh OOBEAMHEHUSI HECOBMECTHBIX COOBITHI. HezaBucumblie coOOBITHS 1
BEPOSITHOCTh UX IIEpEeCeYCHUs. Y CIIOBHAs BEPOATHOCTh. TeopemMa yMHOXKEHUs BEPOSATHOCTEN. BeposTHOCTD
TOTO, YTO B I OIIBITaX COOBITHE A TIPOU30MIET POBHO T pas.

OcHOBHasi [eNb— IMO3HAKOMUTh C TOHITUSIMH KOMOWHATOPHUKHA U TEOPUU BEPOSTHOCTEH,
BBIPA0OTATh HABBIKK PEIICHUS 3a]1a4 TI0 KOMOMHATOPHKE
HNToroBoe noBropenue (8 4acon)

OcHOBHas 1I€JIb — IMOBTOPUTh U CHUCTEMATH3UPOBATh MaTepuai Mo aiaredpe 3a Kypc OCHOBHOM
IIKOJIBI, HOATOTOBUTHCA K OI'D.

YyeOHO-TeMaTHYECKOE MJIAHHPOBaHME IS 9 «A» Kiiacca
(3uaca B Hexesi0, Beero 102 yaca)

No Tema ypoka Koun- | Jano Hano
n/n BO | IO IIJIaHY o (akrty
9aco
B
I'nasa 1. KBagpaTuunas pyakums. 29 yacon
1-2 Yucnossie GpyHKkuu (DyHKIHUA) 2
3-6 Bospacranue u yosiBanue QyHKIUH. 4
HawuGonpuiee 1 HauMeHbIIee 3HAYCHHS
byHKIIUU
7-8 UétHble 1 HeYETHBIE PYHKITNH 2
9-10 [Toctpoenne rpadpukos pynknmii y = kf (x), 2
y = f (kx)
11-12 [Toctpoenue rpadukos pynkmmiit y = f (x)+bu | 2
y=f(x+a))
13-14 [Toctpoenue rpadukoB pynkumii y = f([x| u 2
y=[f ()|
15 Koumponvnasa paooma Nelno meme: 1
«KBagpaTtuunas GpyHkums
16-19 KBanpatnunas QyHkuus, e€ rpapuki, 4
CBOMCTBA
20-22 Pemenne kBaspaTHBIX HEPABEHCTB 3
23-27 Penienne HepaBEHCTB METOOM UHTEPBAJIOB 5
28 [ToBTOpenne u cucrematuszanus y4eOHOTO
Marepuasa
29 Koumponsnaa paboma Ne2no meme: 1
«KBagparuunas pyHkums»

I'naBa 2. YpaBHeHHs ¢ IBYMS llepeMEeHHBIMM M X ccTeMbl. 14 yacos

30-32 VYpaBHeHHEe ¢ JBYMs NEpPEMEHHBIMH U €ro | 3
rpaduk

33-34 ['paduueckue METOIbI PEIeHUsI CUCTEM 2
YpaBHEHHI C IBYMsI TIEPEeMEHHBIMU

35-37 Pemenne cucreM ypaBHeHMH ¢ aBywms | 3

MEPEeMEHHBIMH ~ METOJIOM  IIOJCTAHOBKH M
METOJIJAMU CIIOKEHHUS U YMHOKCHHUSI

38-41 Meton 3ameHBl TepeMEHHBIX U japyrue | 4
CIIOCOOBI PEIICHUS CHCTEM YPaBHEHUH C JIBYMS
MIEPEMEHHBIMHI




42

Cuctembl  ypaBHEHUH (HEpaBEHCTB) Kak
MAaTCMAaTUYCCKUEC MOJCTIN PCAJIbHBIX CI/ITyaLII/II\/'I

43

Koumponvnaa paboma Ne3 no meme:
«YpaBHeHUsl ¢ JABYMsI NePeMEHHbIMU M HX
CHCTEMBI»




I'naBa 3. HepaBeHcTBa ¢ ABYMS NepeMEeHHbIMM U UX CHUCTEMBbI.
Jloka3arejibcTBO HepaBeHCTB. 134acoB

44-45 HepasencrBa ¢ 1ByMsl IEpeMEHHBIMU 2

46-47 Cucrembl  HEpaBeHCTB  C  JABYMs | 2
HepEeMEHHBIMU

48-49 OcCHOBHBIE =~ METOJABI  JIOKAa3aTeJbCTBA | 2
HEPaBEHCTB

50-51 HepaBenctBa MEXTY CpEeIHUMH | 2
BEJIMYMHAMU.
HepasenctBo Komn-byHsakoBckoro

52 [ToBTOpEHME u cucremarusanus | 1
yueOHOro Marepuaia

53 Konmponsnas pavoma Ned 1

I'naBa 4 Crenennas ¢pynkuus. 13 yacoB

54-55 CrenenHas QyHKIUS C HATypaITbHBIM 2
nokasaresieMm
56-57 OO6parHas GyHKIUS 2
58-59 Ornpenenenne KOpHs nN-CTENEHU 2
60-62 CBoiicTBa KOpPHS N-CTENEHU 3
63-65 CreneHsb ¢ pallMOHATILHBIM MOKa3areieM | 3
66 Konmponvnas paboma Ne5 1
I'1aBa 5. UnciaoBble mociieaosarejabHocTd. 15 yacos
67-68 YucII0BBIE ITOCIEN0BATEIBHOCTH 2
69-70 Apudmerrdeckas mporpeccus 2
71-72 CymMa n nepBbIX YIEHOB 2
apuGMEeTHIECKOIN Mporpeccuu
73 Konmponsnaa paboma Ne6 1
74-75 ['eomeTpuyeckas nporpeccust 2
76-77 Cymma n NEPBBIX YJICHOB | 2
TEOMETPHYCCKOHN MPOTPECCHH
78-79 [Mpencrasnenue o npeaerne 2
IIOCJIICAOBATCIBHOCTH

CymMa 0eCKOHEYHOI reoMeTpHYECKON
MPOTPECCHH, Y KOTopoii | q | <1

80 . CymmupoBanue 1

81 Konmponsnaa paboma Ne7 1




I'naBa 6. DjieMeHTbI CTATUCTUKHU U TeOPUH BeposiTHOCcTei. 10uacoB

82 HauganbHble cBeIEHUS O CTATHCTUKE 1
83 CraTuCcTHYECKUE XapaKTePUCTUKHI 1
84 Onepanuu HajJx COOBITUSMU 1
85 3aBUCHMBIE ¥ HE3aBUCHUMBIC COOBITHS 1
86 ['eomeTpuueckast BEpOSATHOCTh 1
87 Cxema bepnymmmu 1
88 CryuaitHple BETHINHBI 1
89-90 XapakTepUCTUKH CIydallHOW BEIMYUHBL | 2

[lpencraBienne o0 3aKoHE OOJIBIIUX

qrce.
91 Konmponvnas paooma Ne8 1
92-102 [ToBTOpEHME U cucTeMaTu3alus Kypca 8

anreopsl 9 Kacca

TpeﬁoBaHnﬂ K YPOBHIO MOATOTOBKH BBINIYCKHUKOB

B pe3ynbrare n3ydenus Kypca MaTeMaTHKU YICHHK JIOJDKEH 3HATH/ TIOHUMATh:

CYILIECTBO MOHATHS MATEMAaTHYECKOT0 JI0KAa3aTEIbCTBA; IPUMEPHI JOKA3aTEIIbCTB;

CYILIECTBO MOHATHUA aJTOPUTMA; IPUBOAUTH IPUMEPHI AITOPUTMOB;

KaK HCIOJB3YIOTCS MaTreMaTudeckue ¢GopMylibl, YpaBHEHHS U HEPABEHCTBA; MPUMEPHI HX
MPUMEHEHHUS JUIsl PEeIICHUs MAaTEMAaTUUECKUX U MPAKTUYECKHUX 3a/1a4;

KaK MaTeMaTHYeCKH OIpeACNICHHbIe (YHKIIMA MOTYT OMNHUCHIBAaTh peajlbHbIE 3aBUCHUMOCTH;
MPUBOAUTH IPUMEPHI TAKOTO OTTUCAHUS;

KaK MOTPeOHOCTH MPAKTUKH MPHUBEIN MATEeMAaTUYECKYI0 HAayKy K HEOOXOJMMOCTH PaCIIUPEHUS
MTOHSTHS YUCIIA;

BEPOATHOCTHBIM  XAapaKTE€p MHOTUX 3aKOHOMEPHOCTEM  OKPYXAIOUIEr0 MHpA; ITPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB;

CMBICTT ~ HJCAIM3alMM, TO3BOJSIIOIIEH  pelmarb  3aJayd  pPEeajbHOW  JIEMCTBUTEIIBHOCTH
MaTeMaTUYECKHUMHU METOJIaMU, TPUMEPHI OMIMOOK, BOSHUKAIOIIMX TP HICaTU3aIIH.

Apudpmernka

YMmeTs:

BBIMIOJHATh YCTHO apupMETHUYeCKHe NEHCTBUS: CI0KEHHE W BBIUMTAHUE JBY3HAYHBIX 4YHCEN H
JNECATHYHBIX Jpo0eil ¢ AByMs 3HAKaMU, YMHOXKEHHE OJHO3HAYHBIX 4HceN, apudmernyeckue
OTIepaIfK ¢ OOBIKHOBEHHBIMH JIPOOSIMHU C OJTHO3HAYHBIM 3HAMEHATEIEM U YHCIIUTEIIEM;

MEPEXOJIUTh OT OJHON (OPMBI 3aMUCU YHCET K JAPYroH, MPeACTaBIATh NECATUYHYIO IpOoOb B BHJE
OOBIKHOBEHHOW M B MPOCTEUIITNX CIIydasx OOBIKHOBEHHYIO B BUJE JACCITUYHOM, MPOIEHTHI -B BUJE
JpoOu 1 ApoOk —B BUJIE MTPOIICHTOB; 3aMMCHIBATH OOJIBIIINE M MAJIbIC YUCIIA C UCTIOJIb30BAHUEM IICITBIX
CTEIIEHEU JeCATKH;

BBITIOJTHSITH aprU(PMETHUECKUE IEUCTBHSI C PAIIMOHAIILHBIMU YUCJIaMH, CPABHUBATH PallMOHAIBHBIE 1
JICUCTBUTENIbHBIE YHMCJA; HAXOIWTh B HECIOXHBIX CIydasX 3HAYEHUsS CTENEeHEHd C UEeIbIMU
MOKa3aTeJsIMU U KOPHEH; HAXOAUTh 3HAYEHUs1 YUCIIOBBIX BBIPAXKEHUH;



OKPYTJISITH LENbIE YNCIA U AeCATUYHbIE APOOU, HAXOAUTH MPUOIMKEHHbIE YHCIa C HEIOCTATKOM H C
M30BITKOM, BBIMOJIHATH OLEHKY YHCIIOBBIX BBIPAXKEHUIA;

MOJIb30BAaThCs OCHOBHBIMU €AMHULIAMH JUTMHBI, MAaCcChl, BPDEMEHHU, CKOPOCTH, IUIOIIAAH, 00BeMa;
BhIpa)kaTh 0oJiee KPYIHbIE EAMHHULIBI Yepe3 OoJiee MeIKUe U Hao0OopoT;

peniaTh TEKCTOBBIE 337]a4M, BKJIFOYAsl 3a/1a4H, CBSI3aHHbIE C OTHOLIEHUEM U C IPONOPLUOHATIBHOCTBIO
BEJIMYMH, JpOOSIMH U TMPOLIEHTAMHU; HCIOJIb30BaTh MNPUOOPETEHHbIE 3HAHUA M YMEHHUS B
MPAKTUYECKOW IESITENBHOCTH U IMOBCEAHEBHOM KU3HU JUJIS:

pPELICHUS] HECIOKHBIX MPAKTUYECKHUX PACUETHBIX 3aJa4, B TOM YHUCJIE C HCIIOJIb30BAHUEM IpPHU
HEO0OXOIUMOCTH CIPABOYHBIX MATEPHATIOB, KAJIbKYISTOPA, KOMIIBIOTEPA;

MHTEPIPETALMU PE3yIbTaTOB PEIICHUs 337a4 C y4€TOM OTPaHUYCHUM, CBSA3AHHBIX C PEAIbHBIMU
CBOMCTBAaMH pacCMaTPUBAEMBIX MPOLIECCOB U SBJIICHUHI

Anreopa

YmeTs:

COCTaBIISITh OYKBEHHBIE BHIPAKEHHUS U (POPMYIIBI 110 YCIOBUSM 3a/1a4; OCYIIECTBIISTH B BBIPAKEHUAX
U opMyIiax YUCIOBBIC MMOJICTAHOBKU U BBIIOJIHITH COOTBETCTBYIOIINE BHIYMCICHHUS, OCYLIECTBIIATh
MOJICTAHOBKY OJHOTO BBIPD@&XKEHHUS B JPYroe; BbIpakaTb W3 (GOpMyN OJHY IEPEMEHHYIO 4Yepes
OCTAJIbHBIE;

BBIIIOJIHATh OCHOBHBIE JECHCTBUSA CO CTENEHSMH C LEJIbIMH MOKA3aTeNsIMH, C MHOIOYIEHAMHU U C
anredpandecKuMu ApoOsSMHU; BBITIOIHATh PA3I0KEHHE MHOTOWICHOB Ha MHOXHUTEINHU; BBIOIHATH
TOKAECTBEHHBIE MPEOOPa30BaHMS PALIMOHATILHBIX BBIPAKECHUI;,

IPUMEHSTh CBOMCTBA apU(PMETUUYECKUX KBAJPAaTHBIX KOPHEW JUIs BBIYMCICHUS 3HAYCHUH W
npeoOpa3oBaHUil YHCTIOBBIX BBIPAKEHUH, COAEpKAIIUX KBApaTHBIE KOPHH;

JIMHEHHBIE, KBaIpAaTHbIC YPABHEHUS U PALllMOHAJIbHBIE YPABHEHM S, CBOSIIMECS K HUM, CUCTEMBI IBYX
JIMHEVHBIX YPAaBHEHUHN U HECIIOKHBIEC HEJIMHEMHBIE CUCTEMBI;

pemiarh JIMHEMHbIE U KBaIPAaTHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOMN U UX CUCTEMBI;

peliaTh TEKCTOBBIC 33[]a4H alNre0panuyecKuM METO/I0M, MHTEPIPETUPOBATH MOJIYUYEHHBIH pe3yibTar,
MPOBOAUTH OTOOP pelieHui, ucxoasd u3 GopMyIUPOBKHU 3aa4H;

n300paxkaTh YUCJIa TOUKAMU Ha KOOPAMHATHOM MPsAMOI;

ONpeleNsaTh KOOPAUHATBI TOYKH IUIOCKOCTH, CTPOUTh TOYKHM C 33JaHHBIMU KOOpAMHATaAMU;
M300paxkaThb MHOXKECTBO PELICHUI IMHEHHOTO HEPABEHCTBA,

pacro3HaBaTh apuPMETHIECKHE U TEOMETPHUECKUE TPOTPECCUH; PEIIaTh 33Jauu C MPUMEHEHUEM
(dbopMyIIBI 00IIIETO YJieHA U CYMMBI HECKOJIBKUX TEPBBIX UJICHOB;

HAXO/UTh 3HaueHUs (YHKLUUH, 3a7aHHON (opMynoH, Tabiuueil, rpa@ukoM MO ee apryMeHTy;
HaXOJIUTh 3HAUCHHE apryMEHTa M0 3HaYeHUIO (DYHKIMH, 33JaHHON IrpaMKOM WK TaOlIuLeH;
OTpeeNATh CBOWCTBAa (PYHKLIMU MO €€ rpaduky; NPUMEHSITh IpaduyecKue MpeiCcTaBiIeHUs MpU
peleHnn ypaBHEHUH, CUCTEM, HEPABEHCTB;

OTUCBIBATh CBOMCTBA M3YyUEHHBIX (YHKLHUH, CTPOUTH UX TpapUKH HCIOJIB30BaTh NPUOOPETEHHbBIE
3HaHUA U YMEHUS B IPAKTUYECKOU JEATEIBHOCTH U ITOBCEIHEBHON KU3HU JUIS:

BBITMIOJTHEHUST PacyeToB 1o (opMysaM, COCTaBlieHHE (POPMYII, BBIPAXKAIOIIUX 3aBUCHUMOCTb MEXY
peaIbHBIMU BEJIMYMHAMM; HAXOKJIEHHS HY>KHON ()OpMYJIbI B CIIPAaBOYHBIX MaTepuaia;
MOJECIIMPOBAHUE TIPAKTUYECKUX CUTYallMd W  MCCIENOBaHUA IIOCTPOEHHBIX MOJCIEH C
MCIIOJIb30BaHUEM amrapaTa anreOpbl;

OTHCaHM 3aBUCUMOCTEN MKy (PU3NYECKHMMH BETMUYMHAMH COOTBETCTBYIOIIUMU (POpMYIaMHu MpH
UCCIIEIOBAHUY HECIIOKHBIX ITPAKTUYECKUX CUTYALIN;

MHTEPIIPETANU IPaUKOB peabHbIX 3aBUCUMOCTEN MEXAy BETHUNHAMHU.

JJ1eMeHTBI JIOTHKH, KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTEH

YmeTs:

IIPOBOJINTH HECJIOKHBIE JI0KA3aTEIbCTBA, IOJy4aTh IPOCTEHIINE CIEACTBUS W3 HM3BECTHBIX WIIU
paHee TIOJYyYEHHBIX YTBEP)KICHMM, OIEHUBATH JIOTMYECKYK) MPABWIBHOCTh PAaCCYKICHUH,
UCIIOJIB30BAaTh IIPUMEPBI JUIsl WIIIOCTPALUU U KOHTPIIPUMEDSI U1 OIIPOBEPKEHUS] YTBEPKACHUM;
U3BJIeKaTh MHGOpPMAIUIO, MPEACTABIEHHYI0 B Tabiulax, Ha guarpammax, rpaukax; COCTaBIISTh
TaOJIULIBI, CTPOUTH AUArpPaMMBbl U rpauky;



e pemaTth KOMOWMHATOPHBIE 3aa4dl MyTeM CHUCTEMaTHYECKOro mepedopa BO3MOXKHBIX BapHAaHTOB M
WCITOJIb30BaHUEM MPABUIT YMHOKEHUS,

® BBIUUCIATH CPEAHUE 3HAYCHUS PE3YJIHbTATOB U3MEPEHUM;

® HAXOJUTh YaCTOTy COOBITHS, HCIONB3YsS COOCTBEHHBbIC HAOIIOJACHHS TOTOBBIC CTATHCTUYCCKUE
JIaHHbBIC;

® HAXOJIUTh BEPOATHOCTH CIYYalHBIX COOBITMM B TPOCTEHINIUX Clydasx; MCIOJb30BaTh
pUOOpPETEHHBIC 3HAHUS U YMCHUS B IPAKTUUECKOU JEATEIbHOCTH M IIOBCETHEBHOM JKU3HU JIJISL:

® BBICTpaWBaHUS apryMEHTAIlMU MIPH JI0KA3aTEIbCTBE UB IUAJIOTE;

® pacro3HaBaHUA JOTUYECKH HEKOPPEKTHBIX PACCYKICHUI;

® 3aMHCH MAaTEeMAaTHYECKUX YTBEPKICHHUH, I0Ka3aTEIbCTB;

e aHaNM3a PeAIbHBIX YHMCIOBBIX JAHHBIX, IPEICTABIICHHBIX B BUJEC AUAarpamMmm, rpad)uKoB, TaOIHUIL;

® DpeIICHUS TPAKTHYSCKUX 3a/ad B IIOBCEIHEBHOM H TPO(PECCHOHAIBHOW JEATEILHOCTH C
MCITOJIb30BaHHUEM JICUCTBUH C YMCIIaMH, TPOLICHTOB, JUTHH, IUIONIaAeH, 00hbEMOB, BDEMEHH, CKOPOCTH;

® penieHHs Y9eOHBIX M MPAKTUYCCKUX 3a/1a4, TPEOYIOMIMX CUCTEMAaTUYECKOro rmepedopa BapuaHTOB;

® CpaBHEHUS IIIAHCOB HACTYIUICHUS CIyYalHBIX COOBITUN, JIJIS OLEHKUA BEPOSTHOCTHU CIIYYalHOTO
COOBITHUS B MPAKTHUYECKUX CUTYAIUSX, COMIOCTABIICHUS MOJIENIH C PEAIbHOM CUTYyaIueH;

® TIOHMMAaHUS CTATUCTUYCCKUX YTBEPIKICHUH.

Metoan4yeckue u yueOHbIe IOCOOHUS

Anre6pa: 9xi.: yaeOHUK 11 o01ieoOpazoBarenbHbIX yupexxaeHuit / A.I'. Mepsnsak, B.M. [lonskos. — M.:
Benrana-I'pad, 2019

Anrebpa: 9xiacc:  caMoOCTOATENbHBIE U KOHTPOJIbHBIE — PalOTHI:  MOocoOue Uil  y4yaliuxcs
obmeo0Opa3oBarenbHbix yupexaenuii / A.I'. Mepsnsk, B.b. Tlononckuii, E.M. Pabunosnu u ap. — M.:
Benrana-I'pad, 2015

Anrebpa: 9xmnacc: meroamueckoe mocodue / E.B. bymnko, A.I'. Mepansk, B.b. Tlononckuit u ap. — M.:
Benrana-I'pad, 2015

MaremaTnka: mporpammbl: S5-9knacceic yriyOn€HHBIM u3ydeHueMm wmarematuku/ A.l. Mepsnsak, B.b.
[Tononckuit, M.C. Sxup, E.B. bytuiko. — M.: Benrana-I'pad, 2014

Y4eOHO-MeTonn4ecKkoe npuiokeHue k razere «llepsoe cenTsops» MaremaTtnka

HNupopmannoHHbIe cpeacTBa
Komnekuust meauapecypcos.

HutepHeT pecypcsl, udpoBbie 00pa3oBaTeNIbHBIE PECYPCHI:

Poccuiickoe oOpazoBanue - penepanbHblil moptan http://www.edu.ru/

Poccwuiickuii o6uieoOpazoBarenbHbIi moprai. http://school.edu

[Moptan undopmarmonnoit noanepkku Enqunoro ["ocynapcTBenHOro 3k3amena http://ege.edu

Ennnoe okHO gocTymna Kk 00pa3oBaTeNbHBIM pecypcaM MaTeMaTukKa
http://window.edu.ru/catalog/resources?p rubr=2.1.11&p page=4

Enunoe okHO moctyna k oOpazoBarenbHbIM pecypcam http://window.edu.ru/
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