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1. Ilmanupyemble pe3yabTaThl

IIpenmeTHble pe3yJibTaThl TOJKHBI OTPAXKATD:

1.

(dbopMHUpoOBaHKE MPEICTABICHUN O MAaTEMaTHKE KaK O METOE IMO3HAHUS JACHCTBUTEIBHOCTH, MTO3BOJISIONIEM OIMMCHIBATh U U3y4YaTh PealIbHbIE MPOLECCHI
U SIBJICHUS: OCO3HAHUE POJIM MAaTEMAaTUKH B pa3BUTHM Poccuu M MHpa; BO3ZMOXKHOCTb IIPUBECTU IIPUMEPBI U3 OTCYECTBEHHOM M BCEMUPHON HMCTOPHUH
MaTeMaTHYECKUX OTKPBITUH M WX aBTOPOB; pa3BUTHE YMEHHMH paboTaTh ¢ Y4eOHBIM MATEeMaTHYEeCKUM TEKCTOM (aHAIM3MPOBATh, W3BJIICKATh
HE00X0AMMYI0 HH(POPMAIUIO), TOYHO M TPAMOTHO BBIPAXKaTh CBOM MBICIIH C IPUMEHEHUEM MAaTeMaTHYeCKONW TEPMUHOJIOTHH M CHMBOJIMKH, TPOBOIUTH
KJaccu(UKauy, Jorudeckiue 000CHOBaHMSI, JOKA3aTEIbCTBA MATEMATUYECKIX YTBEPKICHUH;
OIIEPUPOBAHUE TOHATUAMHU: MHOXKECTBO, 3JIEMEHT MHOXECTBA, I1OJMHOKECTBO, IPHHAUIEKHOCTb, HAXOXKICHUE IepeceueHUs, OObeIUHEHUs
IIOJIMHOXKECTBA B MPOCTEHIINX CUTYALMSIX; PELICHNE CIOKETHBIX 33/1a4 Pa3HbIX THIIOB HA BCE apu(pMeTHUYECKHE ASHCTBUS; IPUMEHEHHE CIIoco0a MOUCKa
peleHus 3a/1a4i, B KOTOPOM PACCYKACHUE CTPOUTCS OT YCIOBUS K TPeOOBaHUIO UM OT TPeOOBaHMS K YCIIOBHUIO; COCTABICHUE IUIaHA PELICHUs 3aJiauH,
BBIJICJICHUE 3TAIIOB €€ PEIICHUs, NHTEPIIPETALMS BBIYUCIUTENbHBIX PE3Y/IbTATOB B 33Ja4e, UCCIECJOBAHNE MTOIYYEHHOIO PEIICHUS 3a/1a4; HaX0XKIECHUE
IIPOLICHTa OT YMCJIA, YUCJIA 10 IPOLEHTY OT HEro, HaxOKJIEHHUs INPOLEHTHOIO OTHOLICHUE JIBYX 4YMCEJ, HAXOXKJICHUsS ITPOLICHTHOIO CHWKCHHS WU
IIPOLICHTHOTO MOBBIIEHUS BEJIMYUHBI; PEIICHNE JOTHYECKUX 3a/1a4;
pa3BUTHE IPEICTABICHUNA O YHACIE U YHUCIOBBIX CUCTEMax OT HATYPAJIBHBIX 1O JEHCTBHUTEIBHBIX YUCEIN; OBJIAJICHUE HABBIKAMM YCTHBIX, INCbMECHHBIX,
MHCTPYMEHTAJIBHBIX BBIYMCICHUN; ONEPUPOBAHHME IOHATHAMHU: HATYpalbHOE YHCIO, LEJIO0e YHCIO0, OOBIKHOBEHHAs Jpo0b, NECSITUYHAS JIPOOb,
CMELIaHHOE YHUCII0, PAllMOHATIbHOE YHCIIO0, UPPALMOHAIBHOE YUCIIO; UCII0JIb30BAaHUE CBOMCTBA YKMCE U 3aKOHOB apu(METHYECKHUX OIllepaluii ¢ YuciaMu
IIPY BBIITOJIHEHUY BBIYMCIIEHUI; UCII0JIb30BAHNE IPU3HAKOB I€IMMOCTH Ha 2, 5, 3, 9, 10 1ipy BBIIIOJIHEHUY BBIYMCIICHUN U PELICHUH 3a/1a4; BBIIIOJHEHUE
OKPYIJICHHS YHUCEII B COOTBETCTBUU C IIPaBUIAMU; CPAaBHEHUE YUCEIT;, OLICHUBAHUE 3HAUYCHUs KBaPATHOIO KOPHS U3 MOJIOKUTEIBHOIO LEJI0r0 YHUCIIa;
OBJIa/ICHUE CHMBOJIBHBIM SI3IKOM aJIreOpbl, MPUEMaMU BBIMOJIHEHUS TOXJIECTBEHHBIX MPeoOpa3oBaHU BBIpAKEHUH, pelleHUs] ypaBHEHUH, CHCTEM
YpaBHEHU, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUSI MOJEIMPOBATh PeajbHbIe CUTYAl[MH Ha SI3bIKE anreOpbl, UCCIeI0BaTh MOCTPOEHHBIE MOJENN C
HCIOJIb30BaHUEM ammapaTa aiareOpbl, WHTEPNPETUPOBATh IOJTYUYEHHBIH pE3yNbTaT: BHIIOJHEHHE HECIOXHBIX MpeoOpa3oBaHUM [UIsl BBIYUCICHHS
3HAQYECHHUI YHMCIIOBBIX BBIPAKEHHUN, COJAEPKAIINX CTEIIEHN C HATypaJbHBIM ITOKA3aTEIEM, CTEIIEHN C LEIbIM OTPULATEIbHBIM IIOKA3aTeNIEM; BBIITOJIHEHUE
HECJIOXKHBIX MpeoOpa3oBaHUil LIENbIX, IPOOHO PAlMOHAIBHBIX BBIPAXKEHUN U BBIPAKEHUH C KBAJpPAaTHBIMM KOPHSIMH: pacKpbIBaTh CKOOKH, TPUBOJIUTH
10JI00HBIE CllaraeMble, UCIOJIb30BaTh (POPMYIIbI COKPAILICHHOTO YMHOXKEHMS; peIIeHUe JIMHEHHbBIX U KBaJPaTHbIX YPAaBHEHUN U HEPABEHCTB, ypaBHEHUN
U HEPaBEHCTB, CBOJAALIMXCS K JMHEWHBIM WM KBaJIpaTHBIM, CUCTEM ypaBHEHHUN U HEpaBEHCTB, M300pa’keHHE pelleHH HEPaBEHCTB M MX CHUCTEM Ha
YHUCJIOBOU MPSIMOM;
OBJIAJICHUE CUCTEMOM (DYHKIIMOHAIBHBIX TMOHATHH, pa3BUTHE YMEHMs HCIOJIb30BaTh (PYHKUMOHAIbHO-TpapUUeCKue MPEACTABICHUS Ui pPEIICHUs
pa3IMYHBIX MAaTEMAaTUYECKUX 3a7ad, JUI OINMCAaHUSA U aHaIW3a peajbHBbIX 3aBUCHMOCTEH: OIPENEIICHHE IIOJOKEHHS TOYKM II0 €€ KOOpAUHATaM,
KOOpPJMHATHl TOUKH IO €€ IMOJIOKEHUIO Ha TUIOCKOCTH; HaXOKJIeHUE Mo rpapuKy 3Ha4eHUH (YHKIHMH, 00JIaCTH ONpeaeseHUsl, MHOXKECTBA 3HAaYCHH,
Hynel (QyHKIUU, TPOMEXYTKOB 3HAKOMOCTOSIHCTBA, MPOMEXKYTKOB BO3pAacTaHUsl U YObIBaHUS, HAUOOJBIIEr0O MU HAUMEHBLIETO 3HAYEHUS (YHKIUU;
nocTpoeHue rpaduka JMHEHHONW U KBaJpaTUUHOW (PYHKLHMM; oneprpoBaHHe Ha 6a30BOM YPOBHE MOHSITHSMHU: MOCIEI0BATENIbHOCTD, apupMeTHIECKas
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MPOTPECCHsl, TEOMETPUIECKasT MPOTPECCHS; HUCIIOIH30BAaHNE CBOWCTB JIMHEHHOW M KBaJpaTUYHOW (DYHKIHMN M MX TpadHWKOB MpH pEHICHUHU 3a1ad W3
IpYTUX y4eOHBIX MPEIMETOB;

OBJIaJICHHE MPOCTEHIINMU CHOCOOaMU MPEICTABJICHUS W aHajdn3a CTAaTUCTUYECKHX JaHHBIX; (OPMUPOBAHHME NPEICTABICHUN O CTAaTHCTUYECKUX
3aKOHOMCPHOCTSX B pC€aJIbHOM MHPC U O PA3JIMYHBIX cnoco6ax X U3YUYCHUA, O HpOCTCfIHIHX BCPOATHOCTHBIX MOACIIAX, Pa3BUTUC YMGHI/Iﬁ HU3BJICKATH
I/IH(i)OpMaI_[I/IIO, MNpEaACTaBJICHHYIO B Ta6JII/II_[aX, Ha JuarpaMmax, rpaq)mcax, OIMUCBIBATh W AHAJIIM3UPOBATH MACCHUBBI YHCJIIOBBIX JAHHBIX C IOMOIIBIO
noAXOAAmnX CTATUCTUUCCKUX XAPAKTCPUCTUK, UCIIO0JIb30BATH TOHUMAHUC BCPOATHOCTHBIX CBOICTB OKpYyKaromux SIBJIEHUU IIpu NpUHATUN peHleHI/IfI:
(bopmMHupoBaHKE TPEACTABICHUS O CTATUCTUYECKUX XapaKTEPHCTUKAX, BEPOSTHOCTH CIYYalHOTO COOBITHS; pEIIeHHE MPOCTEHIINX KOMOMHATOPHBIX
3aJ1a4; OMpeJieJIeHe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB; OLIECHUBAHUE U BHIYHUCIICHHE BEPOSITHOCTH COOBITUSI B IPOCTEHIIINX
Cllydasix; HaJM4yue MPEeJICTaBICHHUSI O POJU MPAKTHUECKU TOCTOBEPHBIX M MaJIOBEPOSITHBIX COOBITUH, O POJIM 3aKOHA OOJBUIMX YHCENl B MAacCOBBIX
SBJICHUSIX; YMEHUE CpPaBHHUBATh OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTHKH, MOITYUYEHHBIE B IPOIECCE PELICHUS NPUKIATHOW 3aJaud, U3Yy4eHUS
PEAbHOTO SIBJICHHUS,

Pa3sBUTHC YMCHI/II\/JI MNPUMCHATHL M3YUYCHHBIC IMOHATHUA, PE3YyJIbTAaTbl, MCTOAbLI JJId PCIOCHHA 3aJad MNPAKTHYCCKOI'O XapaKTepa M 3aJad M3 CMCIKHBIX
AUCHUIUIMH C UCIIOJIB30BAHUCM IIPpHU HGO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MAaTCPUAIOB, KOMIIBIOTCPA, I10JIb30BATHCA OHGHKOﬁ u HpHKHIIKOﬁ IIpU IPaKTUUCCKUX
pacucTax; pacrno3HaBaHUC BCPHLIX M HCBCPHBIX BBICKa3BIBaHHﬁ; OLCHUBAHWEC PE3YJIbTATOB BBIYUCIICHUN Ipyu pPCIICHHUU MNPAKTHUYCCKUX 3aJay;
BBIITOJIHCHHUEC CPABHCHUA YHUCCIT B PCAJIBHBIX CUTYallHUAX; UCIIOJIB30BAHUC YHCIIOBBIX BI)Ipa)KCHI/Iﬁ IIpH PCIICHHUU NPAKTHYCCKUX 3aaa4 U 3a1a4 U3 APYIrux
y4eOHBIX MPEAMETOB;

dbopMupoBanue HHGHOPMALIMOHHON U AITOPUTMHUECKOM KYIbTYpHI,

JUIS CIIENBIX U CIa00BUASAIIMX OOydYaroluXcs: BaJeHUE MpaBUJIaMU 3alllCH MaTeMaTHYecKUX (OpMyJ U CHEIHAIBHBIX 3HAKOB Pelbe(HO-TOUCHHOMN
cuctembl o0o3HaueHuii JI. bpaiins; BnageHue TaKTHIbHO-0CA3aTeIBbHBIM CIOCOOOM 00CeI0BaHUS M BOCIIPUSTHS pelbeHBIX N300pakeHU TPEeIMETOB,
YMEHHE 4YMTaTh peibeHble IpadUKH AJIEMEHTapHbIX (YHKIUNA HAa KOOPAMHATHOM IJIOCKOCTH, NMPHUMEHSTHh CHEIUaJIbHbIE MPHUCIOCOOICHUS Jis
penbedHOro YepueHus.

BBIHyCKHI/IK HAY4YHUTCH B 7-9 kaaccax (}IJ’IS[ HMCIO0JIb30BAHUA B NMOBCEIHEBHOM KHM3HH M o0ecrneyeHHs1 BO3MOKHOCTH YCIEemHOro mpoaoJjKeHUust

o0pa3oBaHusi Ha 6a30BOM YpOBHe)

J1eMeHTBI TCOPHH MHOXKECTB U MAaTeMATHYECKOH JJOTHKH

1
L OHepI/IpOBaTB Ha 0a30BOM YPOBHE MMOHATHUAMU: MHOKECTBO, 3JICMCHT MHOXXCCTBA, ITIOAMHOXKCCTBO, IPUHAAJIC)KHOCTD,
L4 3alaBaTb MHOKECTBA NCPCUUCIICHUECM UX 3JICMCHTOB;
¢ HaxXOAUThb NEPCCCUCHUC, 06’LCIII/IH6HI/IC, IIOJAMHOXCCTBO B HpOCTCﬁMHX CUTyalluAX;

1 o o v S
3[{60]; " fajee — pacCrno3HaBaATb KOHKPETHBIC ITPUMEPDI O6IIII/IX IMOHATHUHU IO XapPAKTCPHBIM MPpU3HAKaM, BBIIIOJIHATL ACUCTBUA B COOTBETCTBUU C ONIPCACIICHUEM U IPOCTCUIIMMU CBOMCTBAMU
HOHHTI/IfI, KOHKPETHU3NUPOBATh MIpUMEPAMU 06IIII/IC TIOHATUS.



e omepupoBaTh Ha 0A30BOM YPOBHE MOHATUSIMU: ONPEICICHIE, aKCHOMa, TEOpeMa, J0Ka3aTeIbCTBO;

® [PUBOAUTH IPUMEPHI U KOHTPIPUMEPHI JIJIs1 MOATBEPKHECHHS CBOMX BBICKA3bIBAHUM.
B noBceHeBHOI KU3HU U IPH U3YYEHUH JAPYTUX NPeIMETOB:

®  WCIOJIB30BaTh rpaduuecKkoe MPECTaBICHHEe MHOXKECTB ISl ONMMCAHUS PEAThHBIX MPOIECCOB M SBJICHUM, IPH PEIICHUM 3a/1ad JAPYTUX Y4eOHBIX
MPEIMETOB.
Yucaa

e  OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHAMU: HATypajdbHOE YMCIIO, LIEJI0€ YUCII0, OOBIKHOBEHHAS IPOO0b, ACCATHYHAS APOOb, CMEIIaHHAas IpoOb,
paInroHaIbHOE YKCII0, apu(METHUSCKUN KBaIpaTHBIA KOPCHbD;

®  HCMOJIb30BaTh CBOMCTBA YKMCEN U MIPaBUJia JEUCTBUM MTPU BBINOJIHEHUH BBIYUCICHUM;

®  HCIOJIb30BATh NMPU3HAKHU ACIUMOCTU Ha 2, 5, 3, 9, 10 nipu BRINOIHEHUHN BBHIUUCICHUN U PEIIEHUH HECIIOKHBIX 3a]1a4;

®  BBINOJHATh OKPYINICHUE PAllMOHAIBHBIX YHCEIl B COOTBETCTBUU C IIPABUIIAMM;

®  OIICHMBATh 3HAYECHHUE KBAJIPATHOTO KOPHS U3 MOJOKUTEIHHOTO 1[EJI0TO YHUCIIA;

®  pacro3HaBaTh PAIMOHAIBHBIE U UPPAIMOHATBHBIC YUCIIA,

®  CpaBHUBATh YHCIIA.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

®  OLICHUBATh PE3YJIbTAThl BBIYUCICHUHN IIPU PELICHUN IPAKTUYECKUX 33]1a4;

®  BBINOJHATH CPABHEHHE YMCEN B PEAIbHBIX CUTYALIHSIX;

®  COCTaBJISAThH YHCIIOBBIE BBIPAKEHUS MPU PEIICHUH MPAKTUUECKUX 3a71a4 U 33]71a4 U3 JIPYTUX y4eOHBIX MPEAMETOB.
ToxnecrBeHHBIC IPe0Opa30BaHUA

e  BEINOIHATH HECTOXKHBIE TPEOOPA30BAHUS JIJIsl BEIYMCIICHUS 3HAYCHHU I YHCIIOBBIX BBIPAXKEHUH, COIEPIKAIIUX CTETIEHU C HATYPAJIbHBIM MOKa3aTelieM,
CTETEHU C IIEJIBIM OTPHUIIATEIHHBIM ITOKa3aTelIeM;

®  BBHINOJHATH HECIOXKHBIC TPEOOPA30BAHUS 1IETBIX BHIPAXKEHHI: paCKphIBaTh CKOOKH, MPUBOAUTH TTOJJOOHBIE ClIaraeMbIE;

®  1CIOJIb30BaTh (OPMYIBI COKPAIIEHHOTO YMHOXKEHHUs (KBaapaT CyMMBbI, KBaJpaT Pa3HOCTH, PA3HOCTh KBAJPaTOB) JJS YINPOIIEHUS BBIUMCICHHMA
3HAYEHUH BBIPAKECHUN;

®  BBINOJHATH HECIOXKHBIE MPE0OPa30BaHUS TPOOHO-THHEWHBIX BHIPAKEHUH U BBIPAKEHHUM ¢ KBaIPaTHBIMHU KOPHSIMHU.
B noBceHeBHOI KU3HM U IPH U3YYEHHUH JAPYTUX NMPeIMETOB:

® TIOHMMAaTh CMBICH 3aMMCH YUCJIA B CTAHIAPTHOM BH/IC;

e omepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTAHAAPTHAS 3aMMUCh YUCIIAY.
YpaBHeHHsI M HEPABEHCTBA



OmnepupoBarh Ha 6a30BOM YpOBHE HMOHSATHUSIMH: PAaBEHCTBO, YHUCIOBOE PABEHCTBO, YPaBHEHHE, KOPEHb YPaBHEHUS, PELICHHE YPaBHEHUS, YHCIOBOE

HCPaBCHCTBO, HCPABCHCTBO, PCIICHHUEC HCPABCHCTBA,

MPOBEPSITH CIPABEAJIUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

peunaTh JIMHEMHbIE HEPAaBEHCTBA U HECIIO)KHBIE HEPABEHCTBA, CBOJSAIIMECS K JINHEUHBIM;
peniaTh CUCTEMbI HECTIOKHBIX JIMHEHHBIX YPAaBHEHHM, HEPABEHCTB;

MIPOBEPSITH, SIBJSETCS JIM IAHHOE YHCIIO PEIICHUEM ypaBHEHUs (HEPaBEHCTBA);

peliath KBaJipaTHble ypaBHEHUS M0 GopMylie KOpHEH KBaIpaTHOT'O yPaBHEHUS;
M300paXkaTh pElICHHs] HEPABEHCTB U UX CHCTEM Ha YMCJIOBOM MPAMON.

B noBceaHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:
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COCTaBJIATH U PCIIATh JIMHEHHBIE YpaBHCHHA IIPU PCIICHUH 3a1a4, BOSHUKAIOIIUX B JPYIrUux y‘-Ie6HI)IX npeamMeTax.

Haxonuts 3HaueHne QyHKIUH 110 33JJaHHOMY 3HAaUY€HUIO apryMEHTa;

HaXO/UTh 3HaUEHHE apryMeHTa I10 3aJaHHOMY 3HAYE€HUIO (YHKIIUU B HECIOKHBIX CUTYaLlUsX;

OIIPEAEIIATH MOJOKEHUE TOUKH I10 €€ KOOPAUHATaM, KOOPINHATBI TOUKH IO €€ MOJIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

1o rpaduKy HaXOAUTH 00JIACTh ONPEACTICHHS, MHOKECTBO 3HAYCHHUN, HYIH (DYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IIPOMEXKYTKH BO3PACTaHHS

n Y6BIBaHI/IH, HauOoJIbIIee U HANMEHbIIIEE 3HAUEHUS (1)YHKI_II/II/I;

CTPOUTH Tpa(UK TUHEHHON (QYHKIINU;

MIPOBEPATH, SIBJIETCS JIM JaHHbIN rpaduk rpagukoM 3aqaHHON QyHKIMK (JIMHEHHOH, KBaJpaTUUHON, 0OpaTHON MPONOPLIUOHATIBHOCTH);
OTIpeIeNIATh MPUOIMHKEHHBIE 3HAUEHUS KOOPJMHAT TOUKH NepeceueHus rpadukoB GyHKIUH;

OTIepHPOBATH Ha 0a30BOM YpOBHE MOHITHSMU: TTOCIIEAOBATEILHOCTD, apr(pMeTHIecKast Iporpeccusi, reOMeTpUIecKast IpoTrpeccus;
pemarp 3a7a4y Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJTYYEH HETIOCPEACTBEHHBIM MOICYETOM 0e3 TpUMeHEeHHs (HOpMYIT.

B noBceaHEeBHOM KU3HHU U MPpH U3YYCHUH APYIUX NIPEAMETOB:

HCIIOJIb30BATh rpa(bHKH PCAIBHBIX ITPOLECCCOB U 3aBUCUMOCTEHN JIJIs OIIPEACIICHUS UX CBOICTB (HaI/I6OJ'IBH_II/IC U HAMMCHBIINEC 3HAYCHUS, ITIPOMCIKYTKHU

BO3pacTaHus U Y6LIBaHI/I$I, 00/1aCTH MOJIOKUTEIIBHBIX U OTpHULATCIIBHBIX 3HAYEHUH U T.H.);

HCIIOJIb30BaTh CBOMCTBA JIMHEMHOMN (1)YHKI_[I/II/I nee rpa(pm( IIpU pCUHICHUH 3aa4 U3 JPYTrux y‘~IC6HBIX npeaMcETOB.

CraTucTHKA M TeOpHs BEPOSITHOCTEH

HmeTsb nmpeacTaBiaeHne 0 CTaTUCTHUECKUX XapaKTePUCTUKAX, BEPOSITHOCTHU CIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;
peuarh npocTeiire KOMOMHATOPHBIE 3a/1a4l METOAO0M IIPSIMOTO M OPTaHW30BaHHOTO Mepedopa;

NIPEJCTABIATh JaHHbBIE B BUJIE TAOIUIL, IUarpamMMm, rpauKoB;

YUTaTh MH(OPMAIIHIO, TPECTABICHHYIO B BUJIE TaOJIUIIbI, IUarpaMMbl, rpaduka;



OMpPCACIIATE OCHOBHBIC CTATUCTUYCCKUC XAPAKTCPUCTHKHU YN CIIOBBIX HaGOpOB;
OIICHUBATh BEPOATHOCTH COOBITHS B HpOCTGﬁHIHX clIydasix;
HUMCETH IPEACTABIICHUE O POJIM 3aKOHA OOIBIIMX YHCET B MACCOBLIX SIBJIEHUSIX.

B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

OLIEHHMBATh KOJIMUYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM I1€pedopa;

UMETb MPEJCTABICHNUE O POJIM MPAKTHUECKU JOCTOBEPHBIX  MATOBEPOSATHBIX COOBITHIA;

CPaBHMBATH OCHOBHBIE CTATUCTUYECKHUE XapaKTEPUCTHUKH, ITOJIyYEHHBIE B ITPOLIECCE PEILIEHUS IPUKIJIAJHON 3a/1a4, U3y4EHHs peaIbHOrO SBICHMUS,
OLIEHUBATh BEPOSATHOCTh PEANIbHBIX COOBITUI U SBJICHUN B HECIOXKHBIX CUTYaLUSIX.

TexcToBBIC 3aa4H

Perrars HECIIOKHBIC CIOJKETHBIC 3aaa41 pasHbIX THUIIOB HA BCC apI/I(i)MeTI/I‘-ICCKI/Ie IICfICTBPIH;

CTPOUTH MOJIENb YCIOBMS 3aJauu (B BUE TaOIMIIbI, CXEMbl, pUCYHKA UJIM YPAaBHEHHUs), B KOTOPOU J1aHbl 3HAYEHUS ABYX U3 TPEX B3aUMOCBSA3aHHbIX

BCJIIMYKMH, C TCJIbIO ITOMCKAa PCIICHHUA 3aJa4u,

OCYILECTBIIATh CIIOCOO MOUCKA PEeIeHHs 3a]1a4H, B KOTOPOM PAcCyKIEHHUE CTPOUTCS OT YCIIOBHS K TPEOOBAHUIO WIIM OT TPEeOOBaHMS K YCIOBHUIO;
COCTABIIATH IUIAH PEIICHUS 3a/1a4u;

BBIJIEJISITh 3TAIlbl PELICHUS 3a/1aul;

MHTEPIPETUPOBATh BHIYUCIUTENbHBIE PE3YIbTAThl B 33/1a4e, UCCIIEI0BaTh II0JIyY€HHOE PEIICHHE 3a/1auu;

3HaTh pa3Inyhe CKOPOCTeH 00BbEKTa B CTOSIUEH BOJIE, IPOTUB TEUCHUS U 110 TEUCHUIO PEKU;

pelaTh 3a7a4i Ha HaXOKJIEHNE YaCTH YUCJIa ¥ YKCa 110 €0 YacTH;

pelaTth 3aaa4r PasHbIX THIIOB (Ha pa60Ty, Ha MOKYIIKH, Ha I[BI/I)KGHI/IG), CBA3LIBAIOIINX TpPW BCIWYWHBI, BBIACIATE 3TU BCIIMYUHBI U OTHOLICHUA

MCKIY HUMU,

HaxXOAUThb MPOUCHT OT YHCJIa, YUCJIO 11O MMPOLCHTY OT HETr0, HAXOAWTH MPOUCHTHOC CHMXXCHHUE WUJIN MPOUCHTHOC MOBLIIICHUEC BEJIMYUHEI,

pelaTb HECJIOXHBIC JIOTUYCCKUC 3a1a91 METOLOM paccynczleHI/nTI.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

BBIIBUT'ATh TUIIOTE3bI O BO3MOKHBIX MPEACIBbHBIX 3HAYCHUAX NCKOMBIX B 3a/1a4€ BCJIMYUH (I[eJ'IaTL HpI/IKI/II[KY).

Hcropus MaTeMaTHKHU

OnnceIBaTh OTAEIBHBIE BBIAIOIINECS PE3YJIBTATHI, IOJYYEHHBIE B X0/I€ PA3BUTHUS MAaTEMAaTUKH KaK HAyKH;
3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUH U UX ABTOPOB, B CBA3U C OTEYECTBEHHOW U BCEMHPHON UCTOPHEH;

IOHUMATDb POJIb MATEMATUKH B pa3BUTUHU Poccun.

MeToabl MAaTEeMATUKH

BLI6I/IpaTL MOAXOASIIUN I/I3y‘{eHHBII71 METOJ JIA pCIICHUN U3YYCHHBIX TUIIOB MATCMATUUCCKUX 3a/1a4;



e [IpuBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYKAIOLIEH NEVCTBUTEIBHOCTH U IPOU3BEICHUAX UCKYCCTBA.
MeTtanpeaMeTHbie Pe3yJbTaThI:

® yMEHHE CaMOCTOATEIBbHO ONpPEACNATh LIEIH CBOETO OOy4eHHs, CTaBUTh M (HOpMYIMpoBaTh AJisi ceOs HOBBIE 3a7ayd B ydeOe M I03HABAaTEIbHOM
NEeSATEIIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOECH II03HABATEIILHOU JIEATEIIbHOCTH;

® yMEHHE CaMOCTOATENIbHO IUIAHUPOBaTh IYTH JOCTHUXKEHHUS IeJe, B TOM 4YHCIE aJbTepHATUBHBbIC, OCO3HAHHO BbIOMpaTh Hambosiee 3(p(eKTUBHbIE
CTOCOOBI pelIeHns y4eOHBIX 1 MO3HABATEIILHBIX 3a]1ay4;

® YMCHHME COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH pPE3ylbTaTaMH, OCYLIECTBIIATH KOHTPOJIb CBOEH NEATEIBHOCTH B IPOLECCE ITOCTHKEHUS
pe3yibTara, omnpeneniarTb crnocoObl ASHCTBUIM B paMKaxX NPEAJIOKEHHBIX YCIOBMH M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEHCTBUS B COOTBETCTBHMHU C
U3MEHSIOIIENCS CUTYALUEH;

® yMEHHE OLICHUBATh [IPABUIBHOCTh BBHIIOJIHEHUS Y4eOHOM 3a1a41, COOCTBEHHBIE BOBMOKHOCTH €€ PELICHHUS;

® BIIAJICHHE OCHOBAaMH CAMOKOHTPOJIA, CAMOOIICHKH, MPHHATHS DPEUICHUH W OCYIIECTBICHUS OCO3HAHHOTO BhIOOpa B y4eOHOW W IO3HABAaTEIbHOM
NESTEIIBHOCTH;

e yMEHHE OIpPENENATh IMOHSTHSA, CO3/1aBaTh OOOOIIEHUS, yCTAaHABIMBATH AHAIOTHWHU, KIACCH(UIMPOBATh, CaMOCTOATENBHO BHIOMPATh OCHOBAaHUS H
KPUTEPHUH JUIs KIacCu(UKAINK, YCTAaHABIUBATh NPUIMHHO-CIICICTBEHHBIEC CBSI3U, CTPOUTH JIOTHYECKOE PACCYXKJIEHUE, YMO3AKIIOUeHHE (MHIYKTUBHOE,
JeTyKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BHIBOABI;

e yMEHHE CO3/1aBaTh, IPUMEHSTH U MPEOOPA30BBIBATH 3HAKH U CHMBOJIBI, MOJICIH U CXEMBI JIJIsl pEIICHHs YIeOHbBIX U MI03HABATEIbHBIX 33/1a4;

® CMBICIIOBOE UTCHHUE;

® yMEHHE OpPraHU30BbIBATh yYEOHOE COTPYIHUYECTBO U COBMECTHYIO JAESITEIBHOCTh C YUUTEIEM U CBEPCTHUKAMHM; pabOTaTh MHANBUIYAIIBHO U B TPYIIIIE:
HaXo[MTh O0Ilee pelleHHe U pa3peliarh KOH(IMKTHI Ha OCHOBE COIVIACOBAHMS IMO3MLIMN M ydyeTa MHTEpPecoB; (GOpPMYIUpPOBaTh, apryMEHTHPOBATh U
OTCTauBaTh CBOC MHEHMUE;

® YMEHHE OCO3HAHHO WCIIOJIB30BAaTh PEUEBBIC CPEACTBA B COOTBETCTBUU C 3a1a4€il KOMMYHUKALMU Ul BBIPAXEHUS CBOUX YYBCTB, MBICIEH H
noTpeOHOCTEH; MIIaHUPOBAHUS U PETYISALUN CBOEH JIeATeNbHOCTH; BIIaJIeHUEe YCTHON U MUCbMEHHON Peubl0, MOHOJIOTHUECKONH KOHTEKCTHON Peublo;

e (QopmupoBaHMe U pa3BUTHE KOMIIETEHTHOCTH B 0O0JacTH HCIIOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosnorui (manee WMKT-
KOMIETEHIUH ); Pa3BUTHE MOTHBALIMY K OBJIAJICHUIO KYJIbTYpOU aKTUBHOT'O MOJIb30BaHUS CIIOBAPSAMH U APYTMMHU OUCKOBBIMU CUCTEMaMH;

e (opmupoBaHHME U pa3BUTHE IKOJIOTMUYECKOTO MBIIIJICHUS, YMEHHE MPUMEHITh €ro B MO3HABAaTEIbHOM, KOMMYHUKAaTUBHOW, COLMAIbHONW MPAKTHKE U
npodecCHoHaTBLHON OPUEHTAITUH.

MertamnpeaMeTHble pe3yNbTaThl, BKIJIIOYAIOT OCBOCHHbIE 00YUAIOIIMMHCA MEXKITPEIMETHbIE TOHATHUS U YHUBEPCAJIbHBIE YUeOHbIE JeHCTBUS
(perynsTuBHBIE, IO3HABATEIbHbIE, KOMMYHUKATHBHBIE).
Me:xnpeaMeTrHble NIOHATHS



VcnoBueM GpopMHPOBAHUS MEXKIIPEIMETHBIX MOHITHI, HAIPUMEp TaKHX Kak cucrema, (akT, 3aKOHOMEPHOCTh, (PEHOMEH, aHaIM3, CHHTE3 SIBIISICTCS OBJIAJICHUE
00yYaroIIMMICs OCHOBAMH YHTATENILCKOI KOMIIETCHIIUH, IIPHOOPETEHHE HaBBIKOB PaOOTHI ¢ HH(pOpMaLuel, yyacTiHe B MIPOCKTHOH JIeATeIbHOCTH. B OCHOBHOM
IIKOJIC Ha BCEX MpEIAMEeTax OyJeT MpoaoDKeHa paboTa 1mo (OPMHPOBAHUIO U PA3BUTHIO OCHOB YHTATEIbCKOH KoMmmereHnuH. OOydaromuecs: OBIaACIOT
YTEHHEM KaK CPEJICTBOM OCYILECTBIICHHUSI CBOMX JaJbHEHINNX IJIAHOB: MPOJODKEHHs 00pa30BaHKs M CaMO00pa30BaHKsl, OCOZHAHHOTO TUIAHUPOBAHUSI CBOECTO
AKTYaJIbHOTO W IICPCHCKTUBHOI'O Kpyra 4TCHHA, B TOM YHCJIC HJOCYIOBOI'O, IMOATOTOBKHU K TPYZ[OBOf/'I n COI_[I/IaJIBHOﬁ ACATCIIBbHOCTH. Yy BBIITYCKHHUKOB 6YI[CT
C(bOpMI/IpOBaHa HOTpe6HOCTB B CUCTCMATHUYCCKOM YTCHHU KaK CPCIACTBC IIO3HAHUA MHUpPA U cedst B 3TOM MHPEC, TAapMOHHU3AlUN OTHOIIICHUM dYeJIOBCKa U
o011ecTBa, Co3/1aHUM 00pa3a «IoTPeOHOr0 OYAYIIEro.

B xozxe m3yueHus MaTeMaTuKH, anreOpbl, TEOMETPUH OO0y4arolmuecss MPpUOOPeTYT ONBIT MPOEKTHOH /1esiTeJIbHOCTH Kak 0co00i (GopMbl yueOHOM
paboThl, CIIOCOOCTBYIOMIEH BOCHUTAHUIO CAMOCTOSITEIbHOCTH, MHUIIMATHBHOCTH, OTBETCTBEHHOCTH, IMOBBIIICHUIO MOTHBAUMU U 3(dexkTuBHOCTH yueOHOM
JESTENbHOCTH; B XOJ€ PEaM3allMyd MCXOIHOTO 3aMbIciia Ha MPAKTHYECKOM YPOBHE OBIIAJICIOT YMEHHEM BBIOMpATh aJ€KBATHBIC CTOSINEH 3ajgade CpencTBa,
MPUHUMATh PEIICHUs, B TOM YHCJIE U B CUTyallUax HeompenenéHHOCTH. OHU TONydaT BO3MOXKHOCTH Pa3BUTh CHOCOOHOCTh K pa3paboTKe HECKOJIBKHX
BapHAHTOB PEILICHUH, K MOMCKY HECTaHJAPTHBIX PELICHUH, TOMCKY U OCYIIECTBICHUIO Hanboee MPUEeMIIEMOT0 PEIICHHUS.

PerynsaTusueie YY ]|

1. VYMeHue camMOCTOSTENBHO ONPEAENATh LENH OO0y4YeHHs, CTaBUTh M (OPMYIUPOBATH HOBBIC 33/1a4yd B y4yeO€ W IMO3HABATEIbHON IESITENHbHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH MMO3HABATEIHHOMN eATeNbHOCTH. O0YJatONHIiCS CMOXKET:

® AHAIM3UPOBATH CYIIECTBYIOLIUE U IJIAHUPOBAThH Oyayiire oOpa3oBaTelIbHbIE PE3YIIbTATHI,

e yACHTH()HUIIMPOBATH COOCTBEHHBIC MPOOJIEMBI U ONIPEIEIATH IIIaBHYIO MIPOOIEMY;

® BBIIBUTaTh BEPCHH PEIICHHS MPOOJIEMBI, JOPMYIHPOBATH TUTIOTE3bI, TPEABOCXHUIATH KOHEUHBIN PE3ybTarT;

® CTaBUTH IIEJIb JIEATEILHOCTH Ha OCHOBE OIPE/IeIEHHOM MPOOIEMBI M CYLIECTBYIOIINX BO3MOXKHOCTEH;

e (hopmMmynupoBaTh yueOHBIC 3a/1a4H KaK IIard JOCTHKEHHUS MTOCTABICHHON 1ENH JeSTeIbHOCTH;

e 00OCHOBBIBATH IIEJIEBBIE OPUEHTHPHI ¥ IPHOPHUTETHI CCHUTKAMHU Ha IEHHOCTH, YKa3bIBasi 1 00OOCHOBBIBASI JJOTHUYECKYIO MOCIIEI0BATEILHOCT IIaroB.

2. YMeHHe caMOCTOSITeNIbHO TUIAHUPOBATh IYTH JOCTHKEHUS IIeJIei, B TOM YHCIe albTepHATUBHBIC, OCO3HAHHO BHIOMpaTh Hamboiee >((eKTUBHBIC
CHOCOOBI perieHns y4eOHbIX U MO3HABAaTeNbHBIX 3a7a4. OOyJaromuics CMOXKET:

® OIpEeNeNsATh HEOOXOTUMBIE IEHCTBHE(s]) B COOTBETCTBUH C y4eOHOI M TTO3HABATEFHON 3aaueil U COCTABIISTH aJITOPUTM HX BBITIOJTHEHUS;

e 00O0CHOBBIBATh U OCYIIECTBIATH BBIOOP Hanbosee 3(h(heKTUBHBIX CIIOCOOOB pelIeHus] YUeOHBIX U TT03HABATENIbHBIX 3a/1a4;

® OMpeAeNsaTh/HaXOUTh, B TOM YUCIIE U3 MPEATIOKEHHBIX BAPHAHTOB, YCIOBUS TSI BHITIOHEHUST Y4eOHOM M MO3HABATEIbHON 3a/1a4u;

® BBICTpaWBaTh JKU3HEHHBIC TUTAHBI HAa KPATKOCPOYHOE Oyayiee (3asBIATH IIEIEBBIE OPHEHTHPHI, CTAaBUTHh aJIEKBaTHBIE UM 3a7addl M Tpeasiarath
JeWCTBUS, YKa3bIBast 1 00OCHOBBIBAS JIOTHUYECKYIO TIOCIIEI0BATEILHOCTD I11AaroB);

® BBIOMpATH U3 MPEIIOKEHHBIX BAPHAHTOB M CAMOCTOSITEIIbHO UCKATh CPENICTBA/PECYPCHI TS PEIICHHS 3aJa9i/OCTIKEHS LIS,

® COCTaBIATH IUIAH PEIIeHUs MPoOIeMBbl (BBIMIOTHEHUS IPOEKTA, TPOBEICHUS UCCIET0BAHNU);



® OIpeaeNsATh MOTCHIUATbHBIC 3aTPYAHEHUS NP PeIICHUH Y4eOHOM 1 TTO3HAaBaTeNbHON 3a7]auil U HAXOAUTh CPENICTBA IS UX YCTPAHEHUS;

® OIIMCBIBAaTh CBOM ONBIT, 0OPMIISS €ro Ul Nepeaayuu IpYruM JII0IM B BHJI€ TEXHOJIOIMH PELICHUs IPAKTUYECKUX 3a/1ad ONPeIeIeHHOro Kilacca;

® [UIAHUPOBATH U KOPPEKTUPOBATH CBOK MHIUBUAYAIbHYIO 00Pa30BaTEIbHYIO TPAEKTOPUIO.

3. YMeHHe COOTHOCHUTh CBOM JCHCTBHSA C IUIAHUPYEMBIMM PE3yJIbTaTaMM, OCYLIECTBIATh KOHTPOJb CBOEH AEATEIBHOCTU B IPOLECCE JOCTUKEHUS
pe3yibTara, ONpeAessATh CHOCOObl JEHCTBMM B pamMKaxX NpPEJIOKEHHBIX YCIOBUH M TpeOOBaHUIl, KOPPEKTHPOBATh CBOM JEMCTBUS B COOTBETCTBUHU C
u3MeHstolencs cutyanuei. OOy4yaronuics CMOXKeT:

® OIIpeJeIIsATh COBMECTHO € IIEIaroroM U CBEPCTHUKAMM KPUTEPUH IIJIAHUPYEMBIX PE3YIbTaTOB U KPUTEPUU OLIEHKU CBOEH Y4eOHOM JeATeIbHOCTH ;

® CHCTEMaTHU3MPOBATH (B TOM YHCJE BEIOMPATH MPUOPUTETHBIC) KPUTEPUH IFIAHUPYEMBIX PE3YIbTATOB U OLIEHKU CBOCH JIEATENbHOCTH;

e 0oTOMpaTh MHCTPYMEHTHI Uil OLCHHMBAHUS CBOCH JEATENBHOCTH, OCYIIECTBIATH CAMOKOHTPOJIb CBOEH NESATEIHHOCTH B paMKaxX MpPEeAIOKEHHBIX
YCIIOBUH U TPEOOBAHUI;

® OLIEHUBATh CBOIO JIEATEIBHOCTb, APTYMEHTUPYS IPUUMHBI JOCTHXKEHUS I OTCYTCTBHUS IUIAHUPYEMOTO Pe3ysIbTara;

® HAaXOJIUTh JIOCTATOYHBIC CPEJICTBA JJS BBIIOJHEHMs Y4E€OHBIX IEHCTBUH B HM3MEHSIOUIEWCS CUTYyallMM W/WIM NPH OTCYTCTBHU IUIAHUPYEMOIO
pe3yibTara;

e paboTas NO CBOEMY IUIaHY, BHOCHTb KOPPEKTHUBBI B TEKYLIYIO JESATEIbHOCTh HAa OCHOBE aHAIM3a WM3MEHEHUM CHUTyaluu Ui MOJy4eHUS
3aIlJIAHUPOBAHHBIX XapaKTEPUCTUK MIPOAYKTa/pe3ybTaTa;

® YCTaHABIMBATh CBSI3b MEXIY IOJYYECHHBIMH XapaKTEPHUCTUKAMHU MPOAYKTa M XapaKTEPHCTUKAaMHU NpoIecca ACATEIbHOCTH W IO 3aBEPUICHUU
NesTeIbHOCTH IIPEeIarath U3MEHEHUE XapaKTePUCTHK Mpolecca /Ui NOAyYeHUs YIyUIIeHHbIX XapaKTepUCTHUK MTPOYKTa;

CBEPSITh CBOM JIEUCTBHUS C IIEJIbIO U, TPU HEOOXOUMOCTH, UCTIPABIISATH OLIMOKH CAMOCTOATEIBHO.

4. VYMmeHHe OLlEeHUBATh PAaBUIBLHOCTh BBIMOJIHEHUs yUeOHO! 3a/1a4k, COOCTBEHHbIE BO3MOKHOCTHU €€ petieHus. O0yJyarouuiicss CMOXKeT:

® OIpeaeNsATh KPUTEPUHU MPaBIIIBHOCTH (KOPPEKTHOCTH) BBINIOJIHEHHSI yueOHOI 3a/1auu;

® aHAJIM3UPOBATh U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTApUs AJIs BHIIIOJHEHUs yueOHOW 3ajauu;

e CBOOOJHO MOJB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMHU OLEHKH M CaMOOLIEHKH, UCXOMS W3 LENM U MMEIOIIUXCS CPEACTB, pa3iinyasl pe3ysbTaT U
CIIOCOOBI ICHCTBUI;

® OIICHUBATh MIPOJYKT CBOEH AESITEIbHOCTHU IO 3a/laHHBIM W/WUJIM CAaMOCTOSATENBHO ONPEAEIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIETBIO JAESITENbHOCTH;

e 00O0CHOBBIBaTh JOCTH)KUMOCTB 1I€JTH BHIOPAHHBIM CITIOCOOOM Ha OCHOBE OLIEHKHM CBOMX BHYTPEHHHMX PECYPCOB M JJOCTYITHBIX BHELTHUX PECYPCOB;

e (UKCUPOBATh U AHATU3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

5. Bnanenue ocHOBaMM CaMOKOHTPOJIS, CAMOOIICHKH, NMPHUHATHS PEIIEHUH M OCYLIECTBIIEHUS] OCO3HAHHOI'O BbIOOpa B Y4eOHOW M MO3HABaTEIbHOM.
OOy4Jaromuiics CMOXeET:

L4 Ha6J'IIO,Z[aTB U aHaJIu3upoBaATb CO6CTBCHHyIO yqeGHon N TIO3HABATCJIBbHYIO ACATCIIBHOCTL WU ACATCIIBHOCTb APYIUX 06yqarou11/1xcsi B Iponecce
B3aUMOIIPOBCPKHU,



® COOTHOCHTH pealIbHBIC U INITAHUPYEMBbIE PE3yJIbTaThl HHANBUAYAIbHOM 00pa30BaTeIbHON ACATEIBHOCTH U JIENIaTh BHIBOJIBI,

® [IPUHUMATH PEIICHHUE B YU€OHOW CHTYyaI[H U HECTHU 32 HErO OTBETCTBEHHOCTb;

® CaMOCTOSITEIBHO ONPEIeIATh MPUINHBI CBOETO yCIeXa WK HeyclieXa i HaXOJJUTh CIIOCOOBI BBIXO/1a 3 CUTYalluu HEYCIeXa,

® PETPOCIIEKTUBHO OIPENENATh, KaKhe JEHCTBUA 10 PEUICHUIO0 YUeOHOH 3aaun WIH MapaMeTphbl ATUX ACHCTBUI MPUBEIN K OTYYSHUIO HMEIOLIETOCs
IPOJyKTa Y4eOHOH AeATeTbHOCTH;

® JIEMOHCTPUPOBATH MPHUEMbI PETYJISAINHA NCHXO(PU3HOIOTUIECKUX/ SMOLMOHAIBHBIX COCTOSHUHN IS JOCTHXKEHHS (P PeKTa YCIIOKOCHUs (yCTpaHSHHS
SMOIIMOHAIBHON  HampsHKEeHHOCTH), d(pdekra BoccTaHOBIEHUS (OCIabNeHHsT TMPOSABICHUNA  yTomieHHs), dS(pdexra akTuBU3auHu  (NMOBBILICHUS
NCUXO0(U3NOTOTUIECKON PEAKTUBHOCTH).

ITo3znaBarenbHbIE YY |

1. VYmeHue ompenensaTh MOHATHSA, CO3/1aBaTh 00OOILEHHs, YCTAaHABIMBATh AHAJIOTUH, KIIaCCU()UIUPOBATh, CAMOCTOSATENILHO BBIOMPATh OCHOBAHUS U KPUTEPUU
IUIsl KITacCH(PMKALMK, yCTaHABIMBATh MPUYNHHO-CIICICTBEHHBIE CBSI3U, CTPOUTD JIOTHYECKOE PACCYKICHHE, YMO3AKIIOUeHHE (MHAYKTHBHOE, IEIYKTUBHOE,
I10 aHAJIOTUM) U JeNaTh BbIBOJbI. O0y4aroIIUiCs CMOXKET:

e 10A0UpaTh CIIOBA, COMOYMHEHHBIE KIIFOUEBOMY CJIOBY, ONPEAEISIOIINE ero MPU3HAKY U CBOICTBA,

® BBHICTPAUBATh JIOTUUYECKYIO LIEMIOYKY, COCTOSLIYIO U3 KIFOUEBOI'O CIIOBA U COIIOIYMHEHHBIX EMY CJIOB;

® BBIJCIATH OOIIUI MPU3HAK JIBYX HJIM HECKOJIBKHX IPEJIMETOB WIIH SIBJICHUN M OOBSICHITH UX CXO/CTBO;

e 00BEIUHATH NIPEIMETHI U SIBJICHUS B IPYIIIbI 10 OIPEEICHHBIM IIPU3HAKaM, CPAaBHUBATb, KJIaCCU(UIIUPOBATh U 000011aTh (HaKThI U SBICHUS;

® BBIJCIATH SIBJIIEHUE U3 OOIIETO psijia IPYrUX sIBICHU;

e OmnpeensiTh OOCTOATENbCTBA, KOTOpBIE IPENIIECTBOBAIM BO3HHUKHOBEHHMIO CBSI3U MEXKIY SBICHUSAMH, M3 3TUX OOCTOSTENBCTB BBIIEIATH
OTIpeEIISIONINE, CIIOCOOHBIE OBITH TPUUUHON JAHHOTO SIBJICHUS, BISBIISATH IPUYUHBI U CIICACTBUS SIBICHUN;

® CTPOUTH PACCYXACHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJIEHUSM U OT YaCTHBIX SIBJICHUM K OOIIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCyXJ€HHE Ha OCHOBE CPAaBHEHMS IIPEIMETOB U SBJICHUM, BBIJIEIASA MIPU 3TOM OOLIME IPU3HAKH;

® y3j1araTh NOJYYEHHYIO HH(OPMAIINIO, MHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoil 3a/1auu;

® CaMOCTOSITENIbHO YKa3blBaTh Ha MH(OpPMaIMIO, HYKIAIOUIYIOCS B MpPOBEpKe, MpeuiaraTb U NPUMEHATH CHOCOO MPOBEPKU JOCTOBEPHOCTH
nH(popMaLnu;

e BepOanM30BaTh SIMOIMOHAIBLHOE BIIEYATIIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

® OOBSCHATH SABICHMS, MPOLECCHI, CBSI3W U OTHOIICHUS, BBISBIISIEMbIE B XOJ€ MO3HABATEIbHONW M HCCIEIOBATENLCKOM AEATENbHOCTH (IIPUBOAUTH
00BsICHEHUE ¢ U3MEHEHUEM (POPMBI ITpEICTaBIEHUs; 0OBACHATD, ACTATU3UPYS WK 000011ast; OOBSICHATH C 3aJaHHON TOUKU 3pEHHUS);

® BBIABIATH M Ha3bIBaTh MPUYMHBI COOBITHS, SIBIICHUS, B TOM YHCJIe BO3MOXKHbIE /Hanbosee BepoATHbIE IPUUMHBI, BO3MOXHBIE TIOCIEICTBHS 3a/1aHH Oi
IIPUYMHBI, CAMOCTOSITENIBHO OCYILECTBIISIS IPUYMHHO-CIIEICTBEHHBIA aHAIIN3;
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e JieJaTh BBIBOJ Ha OCHOBE KPHUTHYCCKOTO aHAIM3a Pa3HBIX TOYEK 3PCHHUS, MOATBEPKAATh BHIBOJ COOCTBEHHOW apryMEHTAIMEH MIIH CaMOCTOSITEIbHO
MOJIYYCHHBIMH JAHHBIMH.
2. YMeHwue co3/laBarh, IPUMEHSTh U IPeoOPa30BhIBATH 3HAKK M CHMBOJIBI, MOJICTIM M CXEMBI JUIS PEIICHUS YIeOHBIX M MMO3HABATEIBHBIX 3a1ad. OOyJaromuics

CMOXET:

e 0003HaYaTh CHMBOJIOM M 3HAKOM IIPEIMET W/HUJIH SBJICHHE;

® OIpENENATh JOTHYSCKUE CBS3H MEK/TY PEAMETaMU W/WJIH SBJICHUSIMHU, 0003HAYaTh JAHHBIC JIOTUYECKHIE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

e Co3JaBaTh a0CTPAKTHBIN WM PeabHBIN 00pa3 mpeMeTa U/WilH SBJICHUS;

® CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBHI 3aJla4¥l W/UITU crioco0a ee pericHus;

e co3/1aBaTh BepOajbHbIC, BEUICCTBCHHbIC M MH()OPMALMOHHBIC MOJIENIU C BBIICICHUEM CYIIECCTBEHHBIX XapaKTEPUCTUK OOBEKTa IS ONpElelICHHs
crioco0a perieHus 3a/ia4i B COOTBETCTBHU C CUTYAIIUCH;

e 1peoOpPa30OBHIBATH MOJICIIU C LIEIBIO BBISBICHUS OOIIUX 3aKOHOB, ONPEICIISIONINX JaHHYIO MIPEIMETHYIO 00J1acTh;

® TICPEBOJUTH CJIOXHYIO IO COCTaBy (MHOTOACIEKTHYIO) HH(MOpMaIuio u3 rpadguyeckoro win GopMai30BaHHOTO (CHMBOJIBHOTO) MPEICTABICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, AIITOPUTM JCUCTBUS, UCIIPABIATh MM BOCCTAHABIMBATH HEM3BECTHBIN paHee aAJITOPUTM HAa OCHOBE UMEIOIIETOCs 3HaHHS 00 00bEKTe,
K KOTOPOMY IPUMEHSIETCS AJITOPUTM;

® CTPOWTH JI0KA3aTEIILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

® AHAIM3UPOBATH/PEIIEKCUPOBATH OIBIT Pa3pabOTKU U PeATH3alMH YICOHOTO MPOSKTA, UCCICIOBAHUS (TEOPETHUECKOT0, SMIMPUUECKOr0) Ha OCHOBE
NPEITI0KESHHON MPOOIEMHOW CUTYAIMH, IIOCTABICHHO eI U/WIIK 3aJJaHHBIX KPUTEPHUEB OIICHKH TPOYKTa/pe3yIbTaTa.
3. CwmbicnoBoe ureHrne. OOydJaromuics CMOXKET:

® HaxOIUTh B TEKCTE TpeOyeMyro HHpOopMaIHIO (B COOTBETCTBHH C ICIISIMH CBOCH JCSITEIILHOCTH);

® OPHCHTUPOBATHCS B COJICPKAHUHU TEKCTa, IOHMMATh IIEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPHPOBATh TEKCT;

® yCTaHABIIMBATh B3AaMMOCBS3b ONMCAHHBIX B TEKCTE COOBITHIA, SIBICHUI, TPOIIECCOB;

® PE3IOMHUPOBATH INIABHYIO UJICIO TEKCTA;

e TpeoOpa3oOBhIBATh TEKCT, KIIEPEBOS» €r0 B APYTYH0 MOJAIBHOCTh, HHTEPIPETUPOBATh TEKCT (XYI0KECTBEHHBINH U HEXYI0KECTBEHHBINH — YUeOHBIH,
HAY4HO-TIONYJISIPHBIA, HH)OPMALMOHHBIH, TeKCT non-fiction);

® KPHUTHUYECKU OIICHUBATh COJICPIKaHKUE U POPMY TEKCTa.
4. Pa3BuTHE MOTHBAIIUU K OBJIAJICHUIO KYJIBTYPOU aKTUBHOTO MCIIOJIb30BAHUS CJIOBApEl U IPYTUX MOMCKOBBIX cUCTeM. OOyJaronuiicss CMOXKET:

® OIpeeNiATh HEOOXOIUMbIC KITFOUEBBIC MOUCKOBBIC CIIOBA U 3aMPOCHI;

® OCYIIECTBISTh B3aUMO/ICHCTBUE C JICKTPOHHBIMH MOUCKOBBIMU CHCTEMAaMH, CIIOBAPSIMHU;

L4 (bOpMI/IpOBaTB MHOKCECTBCHHYIO BLI60pKy N3 IMOUMCKOBBIX HCTOYHHUKOB JIJIsA 06’LCKTI/IBI/I38.L[I/II/I PE3YyJIbTATOB IIOHUCKA,
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¢ COOTHOCHUTH IMOJTYYCHHBIC PC3YJIbTAThHI IIOUCKA CO cBOEH ACATCIIBHOCTBIO.

KovmmynukatuBubie YY /|
1. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JEATEIBHOCTh C YUHUTEIEM U CBEPCTHHKaMH; padoTaTh MHAMBHUIYAIbHO U B TPYIIIE:
HAXOJIUTh O0Illee pelieHHe U paspeliaTh KOHGIIMKTBI Ha OCHOBE COIVIACOBAHUS MO3MIMNA M ydeTa MHTEepecoB; (OpPMYIHUPOBATH, apryMEHTHPOBATh U

OoTCTanBaTb CBOC MHCHHC. O6yLIaI-OI_HI/II71CH CMOXKCT:

ONPEIEIATh BO3MOYXHBIE POJIM B COBMECTHOU JI€ATEIbHOCTH;

UIPaTh OINIPEAEIECHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;

MPUHUMATD MO3UIHUI0 cOOECeHNKA, IOHUMAs TTO3UIMIO APYroro, pa3jindaTh B €ro peyu: MHEHHE (TOUKY 3pEHHSs), 10Ka3aTeNbCTBO (apryMEHTHI),
(aKThI; TUIIOTE3BI, AKCHOMBI, TCOPHH,

OTIpEETISATh CBOM JIEHCTBUS U JICHCTBUS apTHEPA, KOTOPBIE CIIOCOOCTBOBAU WIIM MPEMSATCTBOBAIH MIPOTYKTUBHOM KOMMYHHUKAIUY;

CTPOUTH MMO3UTHUBHBIE OTHOILIEHUS B Mpoliecce yueOHON U MO3HABATEIbHOM JesTeIbHOCTH;

KOPPEKTHO M apTyMEHTHPOBAHHO OTCTaWBATh CBOIO TOYKY 3PEHUS, B JUCKYCCUU YMETh BBIABHTaTh KOHTPAPTyMEHTHI, Iepe(pazupoBaTh CBOIO
MBICIIb (BJIaJIEHUE MEXaHU3MOM 3KBUBAJIEHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTBHCSI K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IIpHU3HAaBaTb OIIMOOYHOCTH CBOErO0 MHEHHS (€CIM OHO TaKOBO) M
KOPPEKTUPOBATh €T0;

npeasaraTe albTepHATUBHOE pelIeHHe B KOH(PIUKTHOM cUTyaluu;

BBIJIETISITH OOIIYIO TOUKY 3PEHHS B IUCKYCCHH;

JIOTOBApUBATHCSA O MPaBUIIAX U BONPOCAX JJIsl OOCYkIE€HHS B COOTBETCTBUU C MIOCTABICHHOM Mepe] IPyNIoi 3a1a4ei;

OpPraHHU30BBIBATH yUeOHOE B3aUMO/ICHCTBHE B TPYIIE (ONPEaeNsITh 00IIUe eNH, PaCIPeIesITh PO, TOTOBAPUBATHCS IPYT C APYTOM H T. 1.);
yCTpaHATh B paMKax JMajora pa3pbIBbl B KOMMYHUKAIIMH, 00YCIOBJICHHBIC HEMTOHUMaHUEM/HETIPUSITHEM CO CTOPOHBI coOeCeTHUKA 3a7auu, (hOPMBI
WJIU COJIep KaHus Auaora.

2. YMeHHe 0CO3HAHHO HCIIONb30BATh PEUEBHIE CPEICTBA B COOTBETCTBUU C 3a7a4eli KOMMYHHKAIIUH JJIS1 BEIPQXKEHUS] CBOMX YYBCTB, MBICICH M MOTPEOHOCTEN

JUIA TTAHUPOBAHUS M PETYIALUU CBOEH AESITEIbHOCTH; BJIAJCHHE YCTHOM M MUCHbMEHHOW PEYbl0, MOHOJIOIMUECKOM KOHTEKCTHOHN peubto. OOyuarommuiics

CMOXCT:

OTIpeNIeNIATh 337a4yy KOMMYHHKAIIMM U B COOTBETCTBUU C HEH OTOMpATh peyeBbIe CPEJICTBA;

0TOMpaTh U UCIOJIb30BaTh PEUEBbI€ CPEACTBA B MPOIIECCE KOMMYHUKALUMU C APYTUMH JIFOABMH (JIMAJIOT B Tape, B MaJloW TpyIIIe U T. [1.);
MIPE/ICTaBIATh B YCTHOW MJIM MUCbMEHHOM (pOopMe pa3BepHYTHIH MJIaH COOCTBEHHOW JESATENIbHOCTH;

co0JII0AaTh HOPMBI IYOJIMYHON PeyH, perjiaMeHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBHM C KOMMYHUKAaTUBHOW 3aJ1aueii;
BBICKa3bIBaTh 1 000CHOBBIBATH MHEHUE (CYX/IEHUE) U 3alpalllNBaTh MHEHHUE MTapTHEPA B PaMKax JIMaJIora;
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® TPUHUMATH PEIICHUE B XOJI€ IMAJIOTa M COTIACOBBIBATh €TO C COOECETHUKOM;

® CO3/aBaTh IMCbMEHHBIE «KJIUIINPOBAHHBIE» U OPUTHHAIIBHBIE TEKCTHI C UCII0JIb30BAHUEM HEOOXOIUMBIX PEUEBBIX CPE/ICTB;

® 1ICIIOJIB30BaTh BepOasibHbIE CPEACTBA (CPEACTBA JIOTHUECKOM CBSI3U) JUIS BBIJICIIEHUS] CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIJICHUS;

® JICIIOJIB30BaTh HeBEepOAIbHBIE CPEACTBA MIIM HATJIATHBIE MaTEPUaIbl, TOATOTOBICHHBIE/OTOOPAHHBIE IO PYKOBOJICTBOM yUHTEIIS,

e Je]aThb OLICHOYHBIA BBIBOJ O JOCTMXKEHUM LEJIM KOMMYHMKAIMA HEIOCPEACTBEHHO IIOCIIE 3aBEpUICHUS KOMMYHMKAaTUBHOIO KOHTAaKTa H
00OCHOBBIBATb €T0.

3. ®opMupoBaHHE U pPa3BUTHE KOMIIETEHTHOCTH B OOJAaCTH HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (mamee — MKT).
OOy4Jaronuics CMOXET:

® [ICTICHANPABICHHO MCKATh M UCIIOJIb30BaTh HH(POPMALIMOHHBIE PECYpPChl, HEOOXOAMMBIC JJIS PeIICHHUs YYeOHBIX M MPAKTUUYECKUX 33Jad C MOMOIIBIO
cpeactB UKT;

e BbIOMpaTh, CTPOMTH M HCIOJIb30BaTh aJIeKBaTHYIO WH(GOPMALMOHHYIO MOJENIb JIs Iepefadd CBOMX MBICIEH CpeJCTBAMHU €CTECTBEHHBIX U
(opMaNTbHBIX SI3BIKOB B COOTBETCTBHHU C YCIIOBHSIMH KOMMYHUKAIIH;

® BBIJIEIATh MH()OPMAILIMOHHBIN aCIIEeKT 3a7a4M, ONIEPUPOBATh JaHHBIMHU, UCIIOJIb30BaTh MOJIENb PELICHUS 3a/]auy;

® JCIIOJIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM (BKJIHOYas BbIOOp aJEKBATHBIX 3a7aye MHCTPYMEHTAIbHBIX IPOTrPaMMHO-AIIAPaTHBIX CPEICTB U
CEpBUCOB) I pelIeHUs UH(OOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX Y4eOHBIX 33/1a4, B TOM 4YHCJIE: BBIYMCIEHUE, HallMCaHUE MHCEM, COYMHEHUH, JOKIIAI0B,
pedeparos, coznaHue npe3eHTauui 1 ap.;

® HCIOJIb30BaTh UHPOPMAIUIO C YIETOM ITUUECKUX U IIPABOBBIX HOPM;

e co3iaBaThb HH(OPMAIMOHHBIE pPECYpChl Ppa3HOr0 THUNA M JUIsl pa3HbIX ayauTOpUil, coOM0gaTh HHMOPMAIMOHHYIO TUTHEHY M IpaBuia
MH(OPMALIMOHHON OE€30MaCHOCTH.

JIn4HOCTHBIE pe3y/IbTaThl:

1. BocnuTaHHe POCCUICKON IpakJaHCKON MAEHTUYHOCTH: NAaTPHUOTU3Ma, JIIOOBH M yBakeHUs Kk OTedecTBy, 4yBCTBA TOPJOCTH 3a CBOIO PojuHy, mporuioe
U HacTosllee MHOTOHALMOHAJIBHOTO Hapoja Poccuu; oco3HaHHe CBOEW ITHUYECKOW MPUHAIJICKHOCTH, 3HAHWE UCTOPUH, SI3bIKA, KYJIbTYPbI CBOETrO
Haposa, CBOEro Kpas, OCHOB KYJIbTYpPHOTO Hacleaus HapoaoB Poccurn M yenoBeuyecTBa; yCBOCHME T'YMaHHCTHUECKUX, JAEMOKPAaTHUYECKUX U
TPAaAUIUOHHBIX IICHHOCTGfI MHOI'OHAITUOHAJIBHOI'O pOCCI/IfICKOFO O6HI€CTBa; BOCIIUTAaHWEC YyBCTBA OTBCTCTBCHHOCTH U AJ0JIT'a MEPEC PO)IPIHOI7[;

2. (dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOMIMXCSI K CAMOPA3BUTHIO H CAaMOOOpPa30BaHUIO HA OCHOBE
MOTHBAIlMM K OOYYEHMIO M IMO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JajbHEWIEW WHAMBUAYAJIbHON TpaekTopuu oOpa3oBaHMs Ha Oasze
OPUEHTHUPOBKH B MUpE Mpodeccuii U mpoecCHOHATBEHBIX MPEANOYTCHUN, C YYETOM YCTONYMBBIX MO3HABATEIHPHBIX HHTEPECOB;

3. (dopMupoBaHHE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKd U OOLIECTBEHHOM MPaKTHKH,
YUUTBHIBAIOIIETO COLMAIBHOE, KYIbTYPHOE, SI36IKOBOE, TyXOBHOE MHOT000Opa3nue COBPEMEHHOT'0 MHPa;
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10.

11.

(hopMHUpPOBaHKHE OCO3HAHHOTO, YBAXHUTEIHHOTO M JIOOPOXKEIATEILHOTO OTHOIICHUS K JPYroMYy YeJIOBEKY, €r0 MHEHHIO, MHPOBO33PEHHIO, KYJIbTYpE,
SI3BIKY, BEpE, TPAKIAHCKOW TO3UIIMHU, K UCTOPUH, KYJIbTYPE, PEJIUTUH, TPAAUIIHAM, SI3bIKaM, IIEHHOCTSM HapoJoB Poccun u Hapo 0B MUpa; TOTOBHOCTH
1 CITOCOOHOCTH BECTH JHAJIOT C IPYTUMH JIOJIbMH U JOCTUTAaTh B HEM B3aMOITIOHUMAHUS,

OCBOCHUE COIMATBHBIX HOPM, TIPABHII TIOBEICHUS, posield U (OPM COLMATBHOM JKU3HM B TPYIMIIAX U COOOIIECTBAX, BKIIOUYAsl B3POCIbIC U COIUATIBHBIC
COOOIIECTBA; Y4acTHE B IIKOJBHOM CaMOYIPABJICHWU W OOIIECTBEHHON XHU3HU B MpENEiNaxX BO3PACTHBIX KOMIIETEHIIMH C Y4E€TOM PETHOHAIBHBIX,
ATHOKYJIbTYPHBIX, COLIMAIBHBIX U 3KOHOMUUYECKUX OCOOEHHOCTEH;

pa3BUTHE MOPAIHHOTO CO3HAHUS U KOMIIETCHTHOCTH B PEIICHUH MOPAJIBHBIX MPOOJIeM Ha OCHOBE JIMYHOCTHOTO BBIOOPA, OPMUPOBAHNE HPABCTBEHHBIX
YyBCTB U HPABCTBEHHOT'O MTOBEJICHHU S, OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM IIOCTYITKAM;

dhopMUpOBaHHE KOMMYHHUKATHBHON KOMIIETGHTHOCTH B OOIIEHWHU M COTPYJHHMYECTBE CO CBEPCTHUKAMHM, JETHbMH CTapIIero M MIIQJIICTO0 BO3pacTa,
B3POCJIBIMH B TIpOliecce 00pa3oBaTelIbHON, 0OIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIeA0BATEIbCKOM, TBOPYSCKON U IPYTUX BUJIOB ACATEIHHOCTH,
(dbopMHpOBaHKE LIEHHOCTH 3/I0POBOT0O U O€30MacHOTr0 00pasa >KU3HU; YCBOCHHE MPABUJI HHIWBUIYaTbHOTO M KOJIJIEKTUBHOTO 0€3011aCHOTO MOBEICHUS B
YPE3BBIYANHBIX CUTYALHSIX, YTPOXKAIOIINX JKU3HHU U 3JJOPOBBIO JIIO/ICH, TPaBUJI TIOBEACHUS HA TPAHCIIOPTE M HA I0pOrax;

(hOpMUPOBAHHE OCHOB JKOJIOTUYECKOW KYJIbTYphl COOTBETCTBYIONIECH COBPEMEHHOMY YPOBHIO DKOJOTHYECKOTO MBIIIICHUS, Pa3BUTHE OIIBITA
IKOJIOTHYECKHA OPUECHTUPOBAHHOU PEIICKCUBHO-OIICHOYHON U TIPAKTHYECKOU JIEATEIIPHOCTH B )KU3HCHHBIX CUTYaITUSX;

OCO3HAHUE 3HAYEHUS CEMbH B )KM3HU YEJIOBEKA M OOIIECTBA, MPUHATHE IIEHHOCTH CEMEMHOM KU3HH, YBAKUTEILHOE 1 3a00TIIMBOE OTHOIICHHUE K YWICHAM
CBOCH CEMBH;

pa3BUTHE 3CTETUYECKOTO CO3HAHMS Yepe3 OCBOCHUE XYA0KECTBEHHOIO Hacleausi HapoJoB Poccuu u Mupa, TBOPUECKOH J1eATEeIbHOCTH 3CTETHUECKOTO
XapakTepa.
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2. Conepxanue
JJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH

CornacHo ®I'OC ocHoBHOrO 00111€T0 00pa30BaHus B Kypc MaTeMaTUKH BBEJEH pa3jen «JIoruka», KOTOphIM HE IPEANOoIaraeT JOMOJIHUTEIbHBIX YacoB
Ha U3YYEHUU U BCTPAUBACTCS B Pa3IMYHBIC TEMBI KYPCOB MAaTEeMATUKH U MH()OPMATUKH U TIPEIBAPSICTCS O3HAKOMIICHUEM C AJIEMEHTaMU TEOPUH MHOXKECTB.

MHo:kecTBa U OTHOIIEHUS] MKy HUMU

MHOXECTBO, Xapakmepucmuyeckoe C80UCHE0 MHONCECEd, dIEMEHT MHOXECTBA, Nycmoe, KOHeYHoe, OecKoHeunoe MHodcecmso. 110IMHOXKECTBO.
OTHOIIEHNE TPUHAUICKHOCTH, BKIIOUEHHS, PAaBEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aaHUsS MHOXECTB, PACNO3HABAHUE NOOMHONCECIE U IIEMEHMO8
NOOMHOJCECMS C UCNONIb308AHUEM KPY208 Diiiepd.

Onepanum HaJ MHOKeCTBAMM

[lepeceuenrie U 0ObEOTUHEHHE MHOXKECTB. Pasznocmbv MHOdCecms, OononneHue Muodcecmea. Mumepnpemayus onepayuil Ha0 MHONCECMBAMU C
nomowblo Kpy2oe Jiliepa.

DJ1eMeHTBhI JIOTUKH

Onpenencaue. YTBepkaAeHUS. AKCHOMBI B TeopeMbl. JlokaszarenbcTBo. JloKa3arenbCTBO OT MpOTUBHOTO. Teopema, oOparHas mganHou. [Ipumep u
KOHTpPIIPUMED.

Boicka3bIBaHUA

VICTUHHOCTh W JIO)KHOCTH BBICKa3bIBaHUA. ClodicHble U npocmole GvlcKasvlganus. Onepayuu HAO BbICKA3LIBAHUAMU C UCNONb30B8AHUEM JIOSUYECKUX
CBA30K: U, Ulll, He. Y CII08Hble 8bICKA3LIBAHUS (UMNIUKAYULL).

Yucaa

PaumnonajabHbIe yuciaa

MHOXeCTBO paMOHATIBHBIX uncesl. CpaBHEHHE pallMOHABHBIX Yncel. JIeiCTBHS ¢ pallMOHANBHBIMU YUCIaMu. [Ipedcmasienue payuoHaibHo20 Yucia
decsimudnou 0poobIo.

HppaunuonajibHbie YHCIa

[TonsTHEe HMppalMOHaNbHOrO uucia. Pacrno3HaBaHHe HppalMOHAIBHBIX yucels. Ilpumepsl nokazaTenscTB B anredpe. MppalnoHaIbHOCTh YMCIa «/E :
ITpumenenue B reomerpun. Cpasnenue uppayuonanvruix yucen. MHuodcecmeo oelicmeumenbmbix yucei.

ToxnecTBeHHBbIEC IPE0OPa30BAHUA

YucinoBbie 1 OyKBeHHbIE BbIPAKECHHSA

Bripaxenue ¢ nepemeHHON. 3HaueHUe BeIpaxeHus. [101cTaHOBKA BBIPAKEHHI BMECTO TEPEMEHHBIX.

Lenble BoIpaxkeHUst

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeneM U e€ cBoiicTBa. [IpeoOpazoBanus BbIpaKeHUI, COEPIKALIUX CTENIEHU C HaTypalbHBIM MIOKa3aTEJIEM.
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OpHowneH, MHOTOWIEH. JIefcTBUS ¢ OJHOWJIEHAMH W MHOTO4YIEHAaMHU (CIIOKE€HUE, BBIUMTAaHUE, YMHOXKeHHE). DPopMysbl COKPAIIEHHOTO YMHOXKECHHUS:
pPa3HOCTh KBaJpaToB, KBaJpaT CyMMbl U pa3HOCTH. Pa3nokeHre MHOrowieHa Ha MHOXHTENU: BBIHECEHHE OOIIET0 MHOXKHUTENS 3a CKOOKHU, epynnuposka,
npumeHenue hopmyi cCOKpawéHno2o ymHoxcenus. Keaopammuoiii mpéxuiien, pasiodxicenue KeaopamHo20 mpexuieHa Ha MHONCUMEU.

JApo0Ho-paunoHaIbHbIEe BbIPAKEHUS

Crenenp ¢ 1mensiM mokazateneMm. IIpeoOpasoBanue ApoOHO-TMHEWHBIX BBIPAKEHUH: CIOKEHUE, YMHOXCHHE, [IeJIeHUE. Aneebpaudeckas
0pobb./lonycmumvle 3HAYEHUs NEPEMEHHbIX 8 OPOOHO-payuoHanbHLIX evipadcenusx. Cokpawenue aneebpaudeckux Opobeu. Ilpusedenue ancedpauyecKux
Opobeli k obwemy 3Hamenamento. /lelicmeus ¢ aneebpauyeckumu OpooaMU: ClONHCEHUe, BbIUUMAaHUe, YMHONCEHUe, 0elleHue, 60386e0eHUe 8 CIeneHb.

Ilpeobpazosanue svipadicenuil, COOEPHCAUWUX 3HAK MOOYJIA.

KBaaparnbie kopHu

ApudmeTrnueckuil KBaApaTHbIH KopeHb. I[IpeoOpa3oBaHue BBIpaXKEHUN, COJEpKAIIMX KBaJpaTHble KOPHU: YMHOXKEHHE, [eJIeHHE, BbIHECEHUE
MHOKUTEJNS U3-TI0]] 3HAKA KOPHS, 8HeCeHue MHONCUmeisi N0O 3HAK KOPHSL.

YpaBHeHus1 M HEpaBEeHCTBA

PaBencrBa

UYucnoBoe paBeHcTBO. CBOWCTBA YMCIOBBIX PABEHCTB. PaBEHCTBO ¢ MepeMeHHOM.

YpaBHeHus

[TonsiTue ypaBHEHUSI U KOpHS ypaBHeHUs. [Ipedcmasnenue o pagnocunvHocmu ypasHenuii. Qbnacmos onpeoeneHus ypasHerus (061acmos 00Ny Cmumblx
3HAYEHULl NePEeMEHHOLL).

JIuHeliHOe ypaBHEHHE M €ro KOPHHU

Pemenune nuHelHBIX ypaBHeHUN. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo xopuetl nunetinozo ypaeuenus. Pewenue nurnelinvix ypasHeruti ¢
napamempom.

KBaapaTHoe ypaBHeHHE U €r0 KOPHHU

KBanparusie ypaBHenus. Hemonnbie kBajpaTHble ypaBHEHUA. JIMCKPUMUHAHT KBaJApaTHOTO ypaBHeHUs. DopMyra KOpHEH KBaJIpaTHOTO YpPaBHEHUS.
Teopema Buema. Teopema, obpamuas meopeme Buema. Perenue KBapaTHBIX YPaBHEHUIN:UCIIONB30BaHUE (OPMYIIBI Il HAXOXKICHUS KOPHEH, epaghuueckuii
MemoO peuwilenusl, pasiodceHue Ha MHOMCUmenu, noobop KopHel ¢ UCnob3oeaHuem meopemvl Buema. Konuuecmeo kopmeil K8aopammo2o ypasHeHus 6
3aeucumocmu om e20 Ouckpumuvauma. bukeadpammuvie ypasnenus. Ypasnenus, ceooumvle K AuHelHbIM U KeaopamuwviM. Keadpammuvie ypasHenus c
napamempom.

JApo0Ho-paunoHaIbHbIe YPABHEHUSA

Pemenune npocreiimux ApoOHO-TMHEHHBIX YpaBHEHUN. Peuenue OpobHO-payuoHanbHulX ypasHeHUl.

MemoOwbi pewienus ypasHenuti: Memoobl pagHOCUTbHBIX NPeodPA308aHUL, Memoo 3aMeHbl nepeMeHHol, cpaguyeckuii memoo. Mcnonv3osanue ceoticme
dyHKyull npu peweHuY ypasHeHul.
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IIpocmetiwue uppayuonanvrvle ypasHenus 6uod f f(x)=a, f(x)=g9(x).

Vpasnenus euda X" = a . Ypasnenus 6 yenvix uucnax.

CucremMbl ypaBHeHUId

VYpaBHeHue ¢ AByMs nepeMeHHbIMH. JIMHeliHOe ypaBHEHUE C ABYMS NEpeMEHHBIMU. [Ipamas kaxk epaghuueckas unmepnpemayus TUHeUH020 YPAGHEHUs
€ 08YMsl nepeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUN.

MeTo/p1 pelieHus: CUCTEM JTMHEHHBIX YpaBHEHUN C IBYMSI IEPEMEHHBIMU: epaghuyecKuti Memoo, Memoo CJOHCeHUsl, METO]l TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepasencrBa

Uucnossle HepaBeHCTBA. CBOWCTBA YHCIOBBIX HEPABEHCTB. [IpoBepka cripaBeyIMBOCTH HEPABEHCTB IIPU 3a/laHHbBIX 3HAYEHUSX IE€PEMEHHbIX.

HepaBenctBo ¢ mepemenHoil. Ctporue W HECTporue HepaBeHCTBa. OOnacmb onpeodeneHus HepaseHCmsd (001acmb OONYCMUMbBIX 3HAYEHUl
NnepemeHHOU).

Pemenne nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u eco pewienus. Pewenue K6a0pamHvlx HEPABEHCME. UCNONb30BAHUE CBOUCME U 2pahuKa K8AOpaAMuyHOU (yHKYUU, Memoo
UHMEPBAlos. 3anucy peuleHus K8aopamHo20 HepaseHCcmaa.

Pewenue yenvix u OpodoHO-payuoHanIbHLIX HEPABEHCNE MEMOOOM UHMEPBAILO8.

CucremMbl HEPaBEHCTB

CucreMbl HEpaBEHCTB C OJIHOIM mepeMeHHOW. PemieHune cucreM HEpaBEHCTB C OJIHOM MepeMEHHOW: JTUHEHHBIX, keadpamHulx. VI300paxkeHue pelieHus
CUCTEMbI HEPAaBEHCTB Ha YMCJIOBOM MPAMOM. 3alIUCh PEIICHUs CUCTEMbl HEPABEHCTB.

DyHKIUUHA

IHousitue pyHkumuu

JlexapToBbI KOOPAMHATHI Ha TIIOCKOCTU. DOpMUpPOBaHUE MPEICTABICHUI O METApPEeIMETHOM MOHATHH «KOOpAUHATHDY. CrocoObl 3a1aHus QyHKIIHN:
aHanuTu4eckui, rpadguueckuit, Tabauunelil. ['paduk pynkuuu. [pumeps! GyHKINH, MOTYyYaeMbIX B MPOIIECCE UCCIIEOBAHUS PA3IMYHbIX PEabHBIX MPOIIECCOB
U pelieHus 3ajady. 3HaueHue QpyHKIuM B Touke. CBoiicTBa (hyHKIMIA: 007acTh ONpeseNeHusl, MHOXKECTBO 3HAUEHHM, HYIH, MPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
4EMHOCMb/HeuémHOCMb, TIPOMEXKYTKH BO3pacTaHus U yObIBaHMsI, HAauOOJIbIlIee U HaNMeHblee 3HaueHus. Vccnenoanne GpyHnkuuu mo e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie pynxyuu.

JIuneiinasi pyHKUMSA
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CgoiictBa u rpaduk JUHEHHOH (GyHKIMH. YTIIOBOH Kod(hdumueHT mpsmoin. Pacmonoxenue rpaduka JTHHEHHOW (YHKIIMM B 3aBHCHMOCTH OT €€
YTII0BOTO KO3 dUIIMEHTa B CBOOOTHOTO WieHa. Haxooicoenue koaghhuyuenmos tunetiHot yHKyuu no 3a0auHbIM YCI08UIM.: NPOX0AHCOeHUe NPIMOU uepe3 08e
MOYKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOXOHCOCHUE NPAMOU Yepe3 OaHHYI0 MOYK) U NAPALLeIbHOU OAGHHOU NPAMOU.

KBagparuunasa pyHkuus

CpoiictBa u rTpaduk KBaapaTuuHoW ¢yHkumMu (mapabona). Ilocmpoenue cpaghuxka keadpamuynou GyHkyuu no moukam. HaxoxneHue Hyneil
KBaJPaTUIHON (DYHKIMH, MHOMCECMBA 3HAYECHUL, NPOMENHCYMKOB 3HAKONOCHOAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCIU.

OOpaTHasi NPONOPIUOHATBHOCTH

K k
CaoiicTtBa QyHKIIMH Y =—Y = = ['unep6omna.
X

I'pagpuru pynxyuii. lipeodpasosanue epagura @ynkyuu 'y = f(X) ona nocmpoenus epapuroe pynxyuii suoa y = af (kx+b)+c.

k
Tpagusu dynryuit Y =a+~—— y=x,y=3x, y=|x|.
+

IMocen0BaTEILHOCTH U POrPecCH

UwucnoBas MoOClIeI0BaTeIbHOCTD. [I[puMephl YUCIIOBBIX MMOCIEI0BATeIbHOCTEH. BeCKOHEUHBIE TOCIeI0BaTeIbHOCTH. ApudMeTndeckas nmporpeccus u eé
cBoiicTBa. ['eomerpuyeckast mporpeccusi. Qopmyna odoujeeo uiena u cymmsl N Nepewvix uieHos apugdmemuieckoli u ceomempuieckoi npozpeccuii. Cxoosauwasics
2eomMempuieckas nPoepeccus.

Penienne TeKCcTOBBIX 32124

3agaun Ha Bce apuMeTHYECKHE NeHCTBUSA

Pemenne TekcToBBIX 3amad apudmMerndeckuM crocobom. Mcmonp3oBaHue TabmuUI, cxeM, YepTeked, APYTUX CPeACTB MPEICTABICHUS JAHHBIX MpPU
pEIIeHNH 3aJauu.

3agauu Ha IBUKEHHE, PA0OTY U MOKYNKH

AHan3 BO3MOXKHBIX CUTYallnii B3AaMMHOT'O PACIIONIONKECHHSI OOBEKTOB IMPHU WX JBUKCHHH, COOTHOIIEHUSI 00BEMOB BBITIOHSIEMBIX Pa0OT IMPU COBMECTH O
pabore.

3agayu HA YACTH, 10JIH, POIEHTHI

Pemenne 3a1au Ha HaXOXKJEHUE YACTH YMCIA U YHUCIAa MO ero yacTH. PemieHue 3aad Ha MPOIEHTH U aonu. [IpuMeHeHne mponopiuii mpu pemeHUu
3amad.

Jloruyeckue 3axa4yu

Pemienue noruueckux 3anau. Pewenue no2uyeckux 3a0ay ¢ nomowvio epagos, maobauy.

OcHoBHbBbIE MeTOAbl PellleHUs] TEKCTOBBIX 3aja4: apuPpMETHUCCKU, alreOpandeckuii, mepedop BapuaHToB. [lepsuunvie npedcmasienus 0 Opyeux
Memooax peutenusi 3a0a4 (ceomempudeckue u epagpuieckue memoovl).

CraTncTuKa ¥ Teopusi BeposiTHOCTEH
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Crarucruka

Tabnuunoe u rpaduyeckoe MpeAcTaBICHUE NaHHBIX, CTOJIOYaThle W KPYroBble OUarpamMmbl, rpaduku, MPUMEHEHHE IuarpamMM U TpaduKoB IS
ONMCaHUs 3aBHUCHUMOCTEH peaibHBIX BEJIWYUH, M3BJIeueHHue MHboOpManuu U3 Tabiul, AuarpaMMm U rpaduxoB. OmnucarenbHble CTATUCTUYECKUE TOKa3aTenu
YHCIIOBBIX HAOOPOB: cpenHee apupMeTudecKoe, Meouara, HanboJbllee U HaUMEHbIIee 3HaYeHU. Mepbl pacCceMBaHMs: pa3Max, OUCHepcus u CMaHoapmuoe
OMKIIOHEHUe.

CrnyuaiiHas ©3MEHUYMBOCTh. MI3MeHUMBOCTD IpU U3MEpEHUSIX. Pewarowue npasuia. 3aKkonomepHocmu 8 USMEHYUBbIX BENUUUHAX.

CayuaiiHble coObITHS

CrnyuaiiHblie ONbITHI (3KCIEPUMEHTHI), dJIEMEHTapHbIE CiydaiiHble cOObITUS (McX0/abl). BeposTHOCTH 31eMeHTapHBIX cOOBITUN. COOBITHS B CITydailHBIX
AKCIIEPUMEHTAaX U OJIarONpPHUATCTBYIOLIUE 3JIEMEHTapHble cOObITHA. BeposTHOCTH ciydailHbIX cOOBITHH. ONBITHI C PaBHOBO3MOKHBIMU 3JEMEHTAPHBIMU
coOpiTuaMu. Kitaccuyeckue BepOATHOCTHBIE OMBITHI C HMCIOJIb30BAaHUEM MOHET, KYOMKOB. [lpeocmasnenue cobvimuti ¢ HOMOWbIO Ouazpamm
Diinepa.llpomusononodcuvie cobvimus, obveduHeHue u nepeceverue coovimui. Ilpasuno cnoxcenus eeposmuocmeti. Cnyuatinvliil 6v160p.Ilpedcmasnenue
9Kcnepumenma 8 suode oepesa.Hezasucumvlie codvimus. Ymuoorcenue geposmuocmeti Hezasucumvlx coovimuii. IlociedosamenvHvle He3a8UCUMbLE UCNLIMAHUA.
[Ipencrasnenue o HE3aBUCUMBIX COOBITHSIX B JKU3HHU.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, gaxmopuan yucia. Couemanuss u uyucio covemanuti. Popmyna uucia cowemanuni. Tpeyeonvrnux Ilackans.
Onvimsl ¢ 60ILUWUM YUCTIOM DABHOBOZMOICHBIX INIEMEHMAPHBIX cobbimull. Buluucnenue eeposmuocmetl 8 OnbImax ¢ npuMeHeHuem KOMOUHAMOPHBIX POPMYIL.
Ucnvimanus bepnynnu. Ycenex u neyoaua. Bepoamuocmu cobvimuti 6 cepuu ucnoimanuti bepnynnu.

Cryuaitnle eenuuunsl

3nakomcmeo co  CHYYAUHLIMU BEIUYUHAMU HA NPUMepax KOHEeYHbIX OUCKPEmHbIX CHyuanHulx eenudun. Pacnpedenenue eeposmuocmeil.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuiecko2o odxcudanus. Ilowamue o saxone b6onvuux uucen. Mzmepenue eeposammuocmeti. Ilpumenenue
3aKOHA OONBUUX YUCET 8 COYUOTIO2ULU, CIMPAX08AHUU, 8 30PABOOXPAHEHUYU, obecneyeHuy 6e30nacHOCmU HACeNeHUs 8 YPe38bIYAUHbIX CUMY AYUSX.

HUcTopusi MaTeMaTUKHU

Bosnuknoeenue mamemamuku Kaxk Hayku, smansl e€ pazeumus. OchogHble pazoenvl MameMamuku. Buioalowuecs mamemamurky u ux 6k1ao 6 pazeumue
HAYKU.

beckoneunocmv mHoocecmsea npocmuix yucen. Yucna u onunvl ompesxos. Payuonanvuuvie uucna. Ilompedbnocmos 6 uppayuonanvueix yuciax. [llkona
Tughazopa

3apooicoenue ancebpol 6 Heopax apugpmemuru. An-Xopesmu. Poswcoenue 6ykeennou cumsonuku. I1.@epma, @. Buem, P. /lekapm. Hcmopus éonpoca o
HAaxooicoeHuu hopmyn KopHeli areedbpauyeckux ypasHenuti cmeneretl, oonvuiux wemoipéx. H. Tapmanwvs, [oc. Kapoano, HX. A6ens, 2.1 anya.

llossnenue memooa KoOpOuHam, NO360JANOUE20 NEPEBOOUMb 2eoMempuyecKue 00vbekmvl Ha A3blK aneeopul. lloaenenue epaghuxos ¢ynxkyuii. P.
Hexapm, I1. @epma. [Ipumepvt paznuynvix cucmem KOOPOUHAM.
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3aoaua Jleonapoo Iluzanckozco (@ubonauuu) o xpoauxax, uucia Pubonauyu. 3adaua o waxmamuour Oocke. Cxo00uUMocmv 2eomempuyeckoll
npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepwl. I11. @epma, b.Ilackans, A. Bepuyinu, A.H.Koimoeopos.

Ponw poccutickux yuénvix 6 pazsumuu mamemamuxu. J1.2unep. H U.Jlobauesckuii, I1.J1. Yeovuues, C. Kosanesckas, A.H.Koimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wikona mamemamuueckux u Hagueaykux Hayx, pazeumue poccuiickoeo gnoma, A.H Kpvinos. Kocmuueckas
npoepamma u M.B.Kenoviu.
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TEMATHYECKOE INTAHUPOBAHHUE

7 kaacc (105 yacoB)

" XapakrTepucruka OCHOBHBIX BH/I0B

oMe
Pl Tema YPOKa OcHoBHoOe coepkaHue 110 TeMaM NAeATeJIbHOCTH y4eHUKa (Ha ypoBHe y4eOHbIX | [Ipumeuanue
oKa . "

yp aeicTBHIA)

1-5 [ToBTOpeHne kypca MmaTeMaTHKu 5-6

KJ1aCCOB

TEMA 1. AITEBPAMYECKHUE BBIPA’KEHUA (10 HACOB)

6 YucnoBble BRIPAKECHUS

7 AnrebpanuecKue BEIPAKCHHS

8,9 Anrebpanueckue paBeHCTBa.
Dopmyisl

10,11 CBoiicTBa apu(PMETHICCKUX ACHCTBUI

12,13 | IlpaBwmiia pacKpbITHSI CKOOOK

14 Ypoku 00001IeHHs, CHUCTEMAaTH3aIlun
Y KOPPEKLMHU 3HAHU.

15 Koumponsnan paboma Ne 1 no meme

«AJzzeﬁpauueCKue 8bIPANHCEHUA))

Bripaxkenne ¢ mnepeMeHHOM.
3nauenue BbIpakeHus. [loncraHoBka
BBIPOKEHUH BMECTO IEPEMCHHBIX.
3apooicoenue
apugmemuxu.
Pooicoenue  Oykeennoli  cumeoIUKU.
&. Buem, P. Jexapm.
HUcmopusa eonpoca o HaxoxcoeHuu
Gopmyn
ypagHenu

aneebpvl 6 Hedpax
An-Xopesmu.

1. ©epma,

KOpHell  aneebpauieckux

OonbUUX

Joic.

cmenemueti,
yemvipéx. H.  Tapmanos,
Kapoano, HX. Abenv, D.Ianya.

BreinonasaTe QJICMCHTAPHLIC

CUMBOJIMYECKHE JICHCTBUS: IIPUMCHATDb 6YKBBI

3HAaKOBO-

I 0o0O3HAYCHHUS 4YHCEN, IS 3alliMcHh  OOIUX

YTBEPKACHMUI; COCTaBJISITh OyKBEHHbBIE
BBIPQXEHUS 10 YCIIOBUSM, 3a/IaHHBIM CJIOBECHO,
PUCYHKOM HWJIM YEepTEeXOM; IpeoOpa3OBbIBATh
anreOpanvyeckie CyMMbl U MPOU3BEICHHS
(BBITIOJIHATH MPUBEJCHHUE MOJOOHBIX ClIaraeMbIX,
packpeITHE CKOOOK, YIPOIIEHNE POU3BEICHUI).
BbruucnaTe uuciioBoe 3HaueHHE OYKBEHHOTO
BBIPQXEHUS; HAXOJUTh O0JACTh JOMYCTHUMBIX

3HAYECHHUU [IEPEMEHHBIX B

(bopMyIbl,
3aBUCUMOCTH MEXIY BEIMYMHAMHU, BBIUYUCIISATH

BBIPpAKCHUU.

CocraBnsTth BBIpaXKaroliue

o ¢popmyram.

TEMA 2. YPABHEHUA C OJHUM HEU3BECTHBIM (9 YACOB)

16 AHanu3 KOHTPOJIbHON paboThI.
YpaBHEHHE U €T0 KOPHH

17-20 | Pemienne  ypaBHEHWH C  OJHHUM
HEW3BECTHBIM, CBOJISITIIAXCSI K
JIMHEWUHBIM

21-23 | Pemenne  3amau ¢ TOMOLUIbIO

YpaBHEHUU

[TonsaTHEe ypaBHEHHS M KOpHS

ypaBHeHUd. PemieHne  JITMHEWHBIX
ypaBHeHUU. Jluneiinoe ypasHeHue c
napamempom. Konuuecmeo Kophet
Pewenue

JIUHEUH020  YPABHEHUs.

JIUHEUHBIX YPABHEHUL C NAPAMEmpOM.

Pacno3HaBarh JTMHEMHBIE YpaBHCHUA.

Pemate nmHENHBIE ypaBHEHUs, a TaKxke

YpaBHCHUA, CBOJAIIINECS K HUM; Pemratn
TEKCTOBBIC 3aJaud aITreOpandecKuM CIOCOOOM:
OT CJIOBECHOW  (QOpMYIHPOBKU
YCIOBHS 337a4ll K anreOpandveckoil MoJenn

yTeM

MIEPEXOUTh

COCTaBJICHUA YpPaBHCHUS peuartb
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Koumponvnasa paooma Ne 2 no meme
«Ypaenenusn c 00HUM

Heus3eecmHbvbIm»

COCTaBJICHHOE YpaBHEHHE, HWHTEPIPETHPOBATH
pe3ysbTar.

TEMA 3. OJHOYJIEHbBI U MHOI'OYJIEHBI (18 HACOB)

25 Ananus KOHTPOJILHOM paboThI.
CrereHb ¢ HATYpaJIbHBIM MTOKA3aTeIeM

26 CrerneHb ¢ HATYpaJIbHBIM MTOKA3aTeIeM

27-29 | CpoiicTBa CTENEHU C HATypaIbHBIM
[IoKa3aTejieM

30 OnHouJIEH. CraHgapTHBII BUJI
OJHOYJICHA

31 VYMHOKEHUE OJHOUWICHOB

32 MHOro4WIeHbI

33 [IpuBenenre mMoJ00HBIX YICHOB

34 CroKeHHe U BEIYUTaHUE MHOTOYJIEHOB

35-36 | YMHOXeHHE MHOTrO4JICHA Ha
OIHOYJICH

37-39 | YMHOXeHHe MHOTO4JICHA Ha
MHOTOYJICH

40-41 | JleneHnue ogHOYICHA © MHOTOYJICHA HA
OHOYJICH

42 Koumponsnan paboma Ne 3 no meme

«OO0oHOUNEHbl U MHOZ0UTICH DL

CreneHp ¢ HarypajgbHbIM
nmokaszareieM ©U  e€  CBOICTBa.
[IpeobpazoBanms BBIPAXKEHHUI,
CoJIep KaIInx CTETEeHH c
HaTypaJbHbIM MIOKa3aTeJeM.

Onnounen, mHorousneH. [leicTBus ¢
OJIHOWICHAMH W  MHOTOYJIECHAMU
(crmoxeHue, BbIUUTAHUE, YMHOKEHHUE).
Pemenue TEKCTOBBIX 3a1a4
apupMeTHUYECKIM Crocooom.
Hcnonb3oBanue

yepTexen,

Ta0JIHNII, CXEM,
IPYTHX CpEnCTB
IpeACTaBICHHUS JTAHHBIX npu
peIIeHIH 3a1a4u.

AHaM3 BO3MOXKHBIX CHTYyallui
B3aMMHOI'O PAaCIOJIOKEHUSI OOBEKTOB
NpU WX JIBUKEHUH, COOTHOIICHHUS
00BbEMOB  BBHIMOIHAEMBIX padOT MpHU
COBMECTHOM paboTe.

Pemenue 3a1a4 Ha
HaXO0XKJICHUE YacTH YUCIIa U YUCIIa 110
ero dyactd. Pemenue 3amay  Ha
MpONEeHTBl W Jonu. [lpumeHeHme

MIPONOPLMI IPU PEILIEHUH 3a/1a4.

@opMyIMpOBaTh, 3aIIUCHIBATh B CUMBOJIMYECKOMN
¢dopme U OOOCHOBBIBATH CBOMCTBAa CTENEHU C
HaTypaJIbHBIM
CBOICTBa

IoKa3areJieM; MIPUMEHSITh
CTENEHW s MpeoOpa3oBaHUs
BBIPAKEHUI Y BEIYMCIICHUU.

BreImomHATE AeHCTBUSA ¢ MHOTOYJIICHAMMU.
[TpumensITh paznudHble POPMBI CAMOKOHTPOJIS

IIPY BBIIIOJIHEHUH NpeoOpa3oBaHUi
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TEMA 4. PA3JIO’KEHUE MHOT'OYJIEHOB HA MHOKHUTEJIA (18 YACOB)

43 Ananus KOHTPOJILHOMH paboThI.
BriHecenue oO0mIero MHOXHTENS 3a
CKOOKH

44 BriHecenue oOmIero MHOXHTENSA 3a
CKOOKH

45-47 | Crioco6 rpynmnupoBKH

48-51 | ®opmyna pa3HOCTH KBaJpPaToOB

52-55 | KBagpat cymmsl. KBagpar pasHocTtu

56-59 | [IpuMeHEeHNE HECKOJBKUX CIIOCO00B
pa3inoKeHus MHOTOYJICHA Ha
MHOXHTEIH

60 Konumponvnasa paboma Ne 4 no meme

«Paznooscenue MHO20U/ICHO6 Ha

MHOMHCUmMeE )

DopMyiibl COKpauiéHHOro
YMHOXKEHHMSI: Pa3HOCTh KBaJpaToB,
KBaJpaT CyMMbl M  Pa3HOCTH.
Paznoxenue MHOIrOYJICHA Ha
MHOXKUTENIM:  BBIHECEHHE  OOIIEro

MHOXKUTEJS 32 CKOOKH, epynnuposKa,
npumeHenue Qopmyn COKPAuWeHHO20
ymuooucenusi. Keaopammuwiii mpéxunen,
pasnodicerue K8AOpamuo2o

mpéX’{]lQHCZ HA MHOMMCUmeu.

BriBonuTh bopmybl

YMHOXEHUS, IPUMEHATh UX B IIPE0Opa30BaHUAX

COKpalI€eHHOI 0

BBIP AXKCHUM U BBIYMCICHUIX.

BoimonHAT,  pa3znokeHWe  MHOTOYJICHOB — Ha
MHO>KUTEIH.
[TpumensTh paznuyHble QOPMBI CAMOKOHTPOJIS

IIPU BBITIOJIHEHUH PeoOpa3zoBaHUi

TEMA 5. AITEBPAMYECKHE APOBHU (18 YACOB)

61 Ananus KOHTPOJILHOMH paboTHI.
Anrebpanueckas 1poos. CokparieHue
npobeit

62-63 | CokpaiieHue apooeit

64-66 | [lpuBemenue apobeii k  oOmemy
3HaMEHATEeJI0

67-70 | Cnoxenue u BBIYATAHUE
anreOpanyeckux Apooeit

71-72 | YMHOXeHUe " JIeJIEHNE
anreOpanyeckux Apooeit

73-77 CoBMecCTHEIE JNEUCTBUS HaJ
anredpandecKkuMu Apo0sMu

78 Koumponsnasa paooma Ne5 no meme

«Anzebpauuecxkue opoou»

[IpeoOpazoBanue JIpoOHO-
JUHEWHBIX BBIPAKCHUH: CIIOXKEHUE,
YMHOKEHHE, JIeNIeHHE.
Aneebpauueckas 0pobs./Jonycmumvle
3HaueHus NnepeMeHHbIX 6 OpOoOHO-
PAYUOHATILHBIX BbIPAINCEHUSAX .
Coxpawenue aneebpauyeckux
opobei. Ilpusedenue aneebpauveckux
Opobell Kk o00wemy 3HAMeHamenio.
Heticmeus ¢ aneebpauyecKumu
opobsamu:  crodiceHue,

YMHOOIKCEHUE, 0€JZ€HM€, 6036e0enue 6

ebldumanue,

cmeneHns.

dopMynupoBaTh OCHOBHOEC CBOICTBO
anrebpanveckod IpoOU U MPUMEHSTh €ro JUis
npeoOpa3oBaHus IpoOei.

BeimonHATe  JeWcTBUS €

IpoOsMU.

anre6p AN4YCCKHMMH

[IpencraBnsaTe 1eJI0€  BBIPAXKEHUE B  BUIE
MHOTOYJIeHa, IpOOHOE — B BHJE OTHOIICHHS
MHOTOYJICHOB; JIOKa3bIBaTh TOXKIIECTBA.
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TEMA 6. JMHEHHASI ®YHKIIUA U EE TPA®UK (9 YACOB)

79 Ananuz KOHTPOJIbHOU paboTHI.
[IpsMoyronbHash cUCTeMa KOOPAWHAT
Ha IJIOCKOCTH

80 [IpsiMmoyToNbHAST CHCTEMa KOOPIWHAT
Ha MJIOCKOCTH

81-82 | OyHkuum

83-84 | ®yukuus Yy =Kkx u ee rpadpux

85-86 | JIuneiinas QyHKIMS U ee rpaduk

JlekapToBBl KOOpJIMHATHI Ha
TUTOCKOCTH. dopmupoBanue
MPEICTABICHHI O MeETapeJIMEeTHOM
MOHATHH «KOOPAUHATED. CrocoObl
3amanus (DyHKUMNA: aHATUTHYECKUM,

rpaduueckuii, Ttabmumunbli. ['padux

¢bynkuuu.  Ilpumepst  GyHKUUH,
MOJIy4aeMbIX B nporecce
WCCIIEIOBaHUS PA3UYHBIX PeallbHbIX
MPOLIECCOB M pELIeHUs  3ajad.
3naueHne  (QYHKIUU B TOYKE.
CpoiictBa u rpadux JIHHEHHON

¢byHkuuu.  YrinoBod KO3 UIHEHT
rpaduka
TMHEHHOW (YHKIMH B 3aBHCHMOCTH

npssMoi.  Pacrionoxenue
or e¢ yrioBoro koddduuueHta u
CBOOOHOTO Haxooicoenue

Ko3(Puyuenmos aunelHou GyHKyuu

YJIeHa.
no 3a0aHHBIM VC08USM:
npoxodcoeHue NpaMol yepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU,
npoxoxcoenue npsAMou yepes OaHHYIO

MOYKY U  NAPALIENbHOU — OAHHOLU
NPAMOL. Tlosenenue Memooa
KoopouHam, NO360JIAI0We20
nepegooumbs eeomempuieckue
00vbekmbl  Ha ~ A3LIK  aneeopbl.
Iosenenue epaguxos Gyukyuu. P.
Iexapm, II. Depma. [lpumepo

PA3NMUYHbLX CUCmeEM Koop()uHam.

Boruncnsate 3HaueHus QYHKIUE, 3aJaHHBIX
dbopmynamu (Mpyu HEOOXOIUMOCTH MCIOJB30BaTh
KaJbKYJIATOP); COCTAaBJISTh TaOJIUIBI 3HAUCHUN
byHKINH.

Crpouts 10 rpaduku  QYHKIMH.
OnuceiBaTh CBOWCTBA ()YHKIIMM Ha OCHOBE €€

TOYKaM

rpaduuecKoro mpeacTaBICHUs.
MonenupoBatb peanbHble 3aBUCUMOCTH
dbopmynamu u rpadukamu. Uurare rpaduku
peabHbIX 3aBUCUMOCTEH.

Hcnonb30BaTth  (PYHKIMOHAIBHYIO CHMBOJUKY
JUIS 3alUCH Pa3HOOOpa3HbIX (PaKTOB, CBA3AHHBIX
C paccMarpuBaeMbIMH (YHKIHMAMH, oOoramas
ONBIT  BBIOJHEHUS  3HAKOBO-CHMBOJIMYECKUX
neiictBuil. CTpoUTh peyeBble KOHCTPYKLHUU C
HCI0JIb30BaHNEM (byHKIMOHATBHON
TEPMUHOJIOTHH.

Hcrnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI IS
IIOCTPOCHHUS rpauKoB byHKLHH, TUIS
UCCIICIOBAHMsI TIOJIOKEHUSI HAa KOOPAWHATHOM
IJIOCKOCTH IpadukoB (PYHKIUN B 3aBHCHUMOCTH
OT 3Ha4eHUH KOA(P(UIUEHTOB, BXOIAMIUX B
dbopmymy.

Pacno3snaBate BuABl HM3ydaeMbIX (YHKIHIL.
[Toka3piBaTh CXEMaTHYECKU IIOJIOKEHHE Ha
KOOP/AMHATHOM TIOCKOCTH I'pa)MKOB H3Y4aeMbIX
GyHKIIMH B 3aBUCUMOCTH  OT  3HAYCHHM
KO3 PHUIUEHTOB, BXOAALINX B (POPMYIIBI.
ynxumii;

Crpouts  rpaduku

OIIKUCBhIBATh UX

M3y4aeMbIX

24




CBOMCTBA

87 KonTposbHass  pagora Ne 6

««JIuneitHas GyHKIMA U ee TpapuK»

TEMA 7. CACTEMA JIBYX YPABHEHMM C

ABYMS HEU3BECTHBIMM (12 YACOB)

88 Cucrembl ypaBHEHHI

89-90 | Croco0 moacTaHoBKU

91-93 | Croco0 ciioxeHus

94-95 | I'padmyeckuii  cmocod  pemieHUs
CHCTEM ypaBHCHUH

96-98 | Pemenue 3a7a4 C IIOMOIIBI0
YpaBHEHUU

99 Konmponsnaa paboma Ne 7 no meme

«Cucmema 06yx ypasHeHuil ¢ 08yms
Heu36ecCmHbIMUY»

YpaBHeHue c JIBYMs
nepeMeHHbIMU. JIMHETHOE ypaBHEHHE

C IBYMs IIepeMEHHBbIMU. [Ipamasn Kak

epaguyeckas uHmepnpemayus
JIUHEUH020  YpasHeHus ¢  08YMs
nepemeHHbIMU.

[lonsiTue cucTeMbl ypaBHEHUM.
Pemenue cucremsl ypaBHEHUN.
CUCTEM

Meroasl  pemieHus

JUHEHUHBIX YpPaBHEHUH C  JByMsA
MIEPEMEHHBIMU: 2pa@uuecKuti memoo,
mMemoo C0JHCEeHUS, METO
MIOJICTAHOBKHU.
Cucmemvl JIUHETIHbIX
ypagHenu c
apupMeTHyecKuil, anredpanveckui,
nepedop
npeocmasieHuss 0 Opy2ux Memooax
peutenus 3a0a4 (2eomempuyecKue u

epaghuueckue memoonl).

napamempom.

BApUAHTOB.  [lepsuunvie

Omnpenensrs, sIBISETCS JIU [1apa YUCEN pelIeHUEM
JTAHHOTO YPaBHEHMsI C JIByMS II€PEMEHHBIMU;
IPUBOJUTH IPUMEPHI PEILIECHUS YPABHEHUH C
JIByMsI IIEPEMEHHBIMHU.

Pemate 3ajmaum, anreOpanyeckoil MoOJENbIO
KOTOpBIX  SIBJISIETCA ~ ypaBHEHHWE C  JABYMs
IIEPEMEHHBIMH; HAXOAUTH LIEJIbIE PELICHUS IIyTEM
nepebdopa.

Pemate cucreMbl IOBYX YypaBHEHUM C JABYMs
[IEPEMEHHBIMH, YKAa3aHHBIE B COACPKAHUM.
Pemrate TekcToBBIE 3amauM  anreOpamueCcKUM
Croco0oM: CJIOBECHOM
(bopMyIHUpPOBKH YCIIOBHS 3a/1a4u K
anreOpandeckoll MoJeNM MyTeM COCTaBJIECHHUS

CHUCTCMBI ypaBHeHHfI; pemaTtb COCTaBJICHHYIO

MePEX0IUTh oT

CUCTEMY YPaBHEHUM; MHTEPIPETUPOBATD
pe3yJbTar.

Crpouts rpaduku  ypaBHEHHH C  JABYMs
MIEPEMEHHBIMH.

KoHcTpynpoBaTh ~ 3KBUBaJ€HTHBIE  PEUEBbIE
BBICKa3bIBaHUS c UCIIOJIb30BaHUEM

anreOpanvyeckoro ¥ reOMeTpUIECcKOro SA3bIKOB.
Pemarp u uccienoBarb ypaBHEHHS U CHCTEMBI
ypaBHEHM Ha  OCHOBE  (DYHKIIMOHAJIBHO-
rpaduuecKux MpeaCTaBIeHUN ypaBHEHUH
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TEMA 7. BBEAEHUE B KOMBUHATOPHKY (6 HACOB)

100 AHanu3 KOHTPOJIbHON paboThI.
HcTopudeckue KOMOWHATOPHBIC
3a1aun

101- Paznmuunbie KOMOWHAIMKM W3  Tpex

102 3JIEMEHTOB

103- Tabmuiia BapuaHTOB W MPABHIO

104 MIPOU3BEICHUS

105 [Toncuer BapuaHTOB C  TOMOIIBIO

rpa¢os

Ilpasuno VMHONCEHUS,
nepecmanoexu, ¢axmopuanr qucia.
Couemanuss u YUCAO COYEMAHULL.
Dopmyna yucia couemanui.
Tpeyeonvnux Ilackans. Onvimsl ¢

OONbLIUUM  YUCTIOM PABHOB03MOINCHBIX

9/1eMeHMAPHBIX cobbImuil.
Buiuucnenue seposimuHocmet 8
onvimax c npuMeHeHuem
KOMOUHAMOPHBIX dopmyn.

Ucnoimanua  Bepuynnu.  Ycnex u
Heyoaua. Beposmnocmu cobeimuii 6
cepuu ucneimanuti bepuyanu.

nepebop  Bcex
BapMAHTOB Ui Tiepecdyera OOBEKTOB  WIIU

BreinoasaTe BO3MOYKHBIX
KOMOWHAIUN.

[TpumeHsITH MIPaBHUIIO KOMOMHATOPHOTO
YMHOEHUS JUIsl PEIICHUS 3a/1a4 Ha HaX0XKJICHUE
yucia OOBEKTOB WM KOMOMHAIUK (AuaroHamu
MHOTOYT'OJIbHUKA, PYKOIIOXKATHS, YUCIIO KOJIOB,
mudpoB, MapoIeH M T. 1. ).

Pacrio3naBaTh 3ajaud Ha OIpPEICICHHE YHCIa
MIEPECTAHOBOK M BBHITIOJHATH COOTBETCTBYIOIIHE

BBIYUCJICHUS.
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8 kaacc (105 yacoB)

H XapakTrepucTuka OCHOBHBIX BU/I0B
oMep Tema ypoka OcHOBHOE coepkaHue M0 TeMam AeATeILHOCTH  Yy4dyeHHka (Ha  ypoBHe | [Ipumeuanue
ypora yueOHBIX J1eiicTBHI)

1-2 [ToBTOpEeHME Kypca anredpsl 7-ro
KJjlacca

TEMA 1. HEPABEHCTBA (19 YACOB)

3-4 [TonoxxurenbHbIE u Yucnosoe PaBEHCTBO. CgoiictBa | DopMynupoBaTh CBOICTBa YHUCTIOBBIX
OTpULIATEIIbHBIE YHCIIA. | YUCIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHON. | HEPABEHCTB,  WJUIIOCTPUPOBATh  HMX  Ha
YucioBble HEPABEHCTBA Ilpeobpazosanue eblpadicenull, | KOOpAUHATHOU MPSIMOH, JIOKa3bIBaTh

5-6 CBoiiCTBa YHCIIOBBIX HEPABCHCTB | cooepoicawjux — 3HaK  mooyad.  UucnoBele | areOpanyecky; HPUMEHSTD CBOICTBa

7 CnoxxeHue u yMHOKeHHe | HepaBeHcTBa. CBOMCTBA YMCIOBBIX HEPABEHCTB. | HEPABEHCTB IIPU PELICHHUH 3a1a4.

HEPABEHCTB [IpoBepka cnpaBeqIMBOCTH HEPABEHCTB NpH | Pacro3HaBarh JIMHEHHbIE HEPABEHCTBA.

8 CTporHe u HecTporue 3aIaHHBIX 3HAYCHHUAX IICPCMCHHBIX. Pemarr amHelHBIC HCPaBCHCTBA, CHCTCMbI
HEpaBEHCTBA HepaBenctBo ¢ nepemenHoil. CTporue u | JTMHEWHBIX HEPABEHCTB.

9-11 Pemienue HepaBeHCTB ¢ oaHuUM | HECTPOIMC HCPABCHCTBA. Obnacmo onpedeﬂeHuﬂ
HEHM3BECTHBIM Hepagencmea (061acms OONYCMUMbBIX 3HAYEHULL

12-15 | PeureHne cHCTeM HEpaBEHCTB c | NEPEMEHHOL).

OJIHUM HEU3BECTHBIM. YHCIIOBBIE Pemerne JTMHEHHBIX HEPABCHCTB.
IPOMEKYTKH CucreMbl HEpaBEHCTB C OJHOM NEpPEMEHHO.

16-18 | Moxynb uncna. YpaBHeHHS | Pemenue cucteM  HEpaBEeHCTB C  OJHOMU
HEPABEHCTBA, comepKaue | TEPEMEHHO: JTMHENHBIX. H3o0paxeHue
MOJLYJIb. pelieHus CUCTeMbl HEPaBEHCTB Ha YHCIOBOM

19-20 | Ypoku 0606MmeHus, | TPAMOH. 3anuck penieHus CHUCTEMBI
CHCTeMaTH3aluk ¥ Koppekiuu | HEPABCHCTB.
3HaHUM.

21 Konmponsvnas paooma Ne 1 no

meme ((H(’p(l(;’(’ll(‘lll ea»

TEMA 2. IPUBJIMKEHHBIE BBIYUCJIEHUSA (11 YACOB)
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22

AHanmM3 KOHTPOJIBHOW pPaOOTHI.

[Tpubnuxenubie 3HAYEHUS
BEJIMYMH. ITorpemnocts
NpUOIKESHUS

23 [TpubnmxeHHbIC 3HAUYEHUS
BEJIMYHUH. [TorpemHocTsb
MIPUOJIKEHUS

24-25 | OxpyriaeHue ynucesn

26-27 | OTHOCUTENBbHAS MTOTPEIIHOCTh

28-30 | CranmapTHBINA BUJ YnCIa

31-32 | Beruucnenus Ha
MUKPOKAIbKYISTOPE

[IpubnuxeHHoe  3Ha4YE€HHWE  BEJIUYUHBL,
TOYHOCTb TpuOIMxKeHus. Pa3Mepsr 00BEKTOB
OKpY>KaroIero Mupa (OT 3JIEMEHTAPHBIX YaCTHII
no BcenenHoil), JIMTEIBLHOCTH IPOLECCOB B
OKpy>Karolem mupe. Bolienenne MHOKUTENS —
creniean 10 B 3amucu yucna.

HpI/IKI/I,I[Ka M OLICHKA pE3yJIbTaTOB BBIYHCJICHUH

HaxoauTts, COIIOCTABJIATE

YHCJIOBBIC

aHAJIM3UPOBATh,
XapaKTEePUCTUKH 00BEKTOB
OKPYXKAIOIIeT0 MHUPA.
Hcnonp30BaTh 3amuch 4YUCENl B CTaHAAPTHOM
BUJE JUIS BBIPAKEHUS pPa3MEPOB OOBEKTOB,
JUTMTETTLHOCTH TPOIIECCOB B  OKPYXKAIOIIEM
MHUpE.
CpaBHUBATh YMCIIa M BEJIUYHHBI, 3aIMCAHHBIC
¢ ucnonbs3oBanueM crernenu 10.
hopmbI
PUOIKEHHBIX 3HAYCHHIA;, JeNIaTh BBIBOIBI O

Hcnonb3oBaTh Pa3HbIC 3al1ucu

TOYHOCTHU HpI/I6JII/I)K€HI/I$I 10 3armucu
HpI/I6JII/I)KeHHOFO 3HaA4YCHUI.

BremonaaTh BBIYUCICHUA C PpCaIbHBIMHA
JaHHBIMH.

BBINOMHATE NPUKUAKY U OLEHKY Pe3yJbTaToB
BBEIYHCIICHUN

TEMA 3. KBAJJPATHBIE KOPHU (16 YACOB)

33-34 | Apudmernueckuii  KBaApaTHBINA
KOpEHb

35-36 | JlelicTBUTEIBHBIC YHCIA

37-44 | CpoiicTBa KBaJpaTHBIX KOpHEH

45-47 | Ypoku 000011eH S,
CHUCTeMaTU3allud M KOPPEKIUH
3HaHUMU.

48 Konmponwvnaa paooma Ne 2 no

meme ((K()’(I()p(llll Hble KOpHU»

ApudpmeTnueckuii KBaJpaTHbIH KOPEHb.

[IpeoOpazoBanrie BBIpaXEHUH, COAECpPIKAITUX
KBaJI[paTHbIE KOPHHU: YMHOXKECHHE, JICJICHUE,
BBIHECEHUE MHOXHUTENSA H3-T1I0J 3HaKa KOpPHS,
BHeCeHUue MHOMCUmensi Nnoo 3HAK  KOPHA.
MHoOXecTBO pannoHanbHBIX uKcesl. CpaBHEHHE
paLMOHAIBHBIX JlenicTBUs C

pallnOHaJIbHBIMHA

YHUCCII.

yucinamu. IIpedcmasnenue

PAYUOHANBHO2O0 YUCTA OeCAMUYHOU OPOObIO.

[TonsiTe  UppalMOHAIBLHOTO  YHCTIA.
PacrioznaBanue  uppalMoOHaJIbHBIX  YHCEN.
[Ipumepsr JI0Ka3aTeNbCTB B anreope.

@opMyIIMpPOBATH ONPEACIICHUE KBAAPATHOTO
KOpHS W3 4YHCJA. BBIUUCIATH TOYHBIE H
MPUOJIMKEHHBIE 3HAUYCHUS KOPHEH, UCTIOIb3Ys
MIPU HEOOXOAUMOCTH KaNbKYJISATOP; TPOBOAUTH
OLICHKY KBAJIPaTHBIX KOPHEM.

Jloka3piBaTh  CBOiicTBa  apuMeTUUYECKUX
KBaJpaTHbIX KOPHEW; NPUMEHATb WX I
peoOpa3oBaHus BEIPAKECHHIA.

Breraucnars 3HauYCHUS BBIPAYKECHU,
coZepKalluX KBaJpaTHbIE KOPHU; BBIPAXKaTh
MepEMEHHBIE n3 F€OMETPUYECKUX n

buzIecKux GopMyII.
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HppaumoHaibHOCT qncna\ﬁ . Ilpumenenue B
reometrpun. CpagreHue uppayuoHaIbHbIX YUCel.
MHnoorcecmeo oelicmeumenbHvix yucell.

TEMA 4. KBAJIPATHBIE YPABHEHUA (20 YACOB)

49 AHanmM3 KOHTPOJIBHOW pPaOOTHI.
KBanpatHoe ypaBHeHHE U €ro
KOpHH

50 KBagpaTtHoe ypaBHEHHE U €rO
KOpHH

o1 Merton  BBIIENIEHHS  [OJHOTO
KBajipaTa

52-55 | Peumenue KBaJPaTHBIX
ypaBHEHUH

56 [TpuBenenHoe KBaJIpaTHOE
ypaBHeHue. Teopema Buera.

57-59 | VpaBHeHus, cBojasdmuecs K
KBaJIpaTHBIM

60-62 | Pemienue 3agay ¢ TOMOIIBIO
KBaJIpaTHBIX YPaBHEHHIA

63-65 | Pemenue cucreM ypaBHEHHUH,
COJIEpIKaIlNX YPaBHCHHE BTOPOU
CTCTICHH

66-67 | Ypoku 0000mIeHMS,
CUCTeMAaTH3allul W KOPPEKIIUU
3HAHUU.

68 Konmponvnas paooma Ne 3 no

meme «Keaopammnuie

ypasuenusn»

IIpeocmasnenue o  pasHocunvbHOCMU
ypasnenuii. Obnacmes onpedeneHusi YpasHeHus.
(obacmv 0ONYCMUMBIX 3HAYEHUL NEePEMEHHOLL).
KBanpatubie YpaBHEHHUS. Henosnubie

KBaJIpaTHbIE YpaBHECHUS. JMCKpUMHUHAHT

KBaJI[paTHOrO0 ypaBHEHUs. Popmysia KOpHEH
KBaJpaTHOro ypaBHeHUs. Teopema Buema.
Teopema, oopamnas meopeme Buema. Pemenue
KBaJpaTHBIX  YpPaBHEHHUH,
(hopmMyIibl TUTS

epaguueckuti Memoo peuileHus, pasiodiceHue Ha

HCIIOJIL30BaHUE
HaAXO0XKIECHUS KOpHEH,
MHOCumenu, no06op KOpHell ¢ UCNONb308AHUEM

meopembt  Buema.  Konuuwecmeo — kopmeu
K8AOPAMHO20 YPABHEHUS 8 3ABUCUMOCMU Om
ezo OUCKpUMUHANMA. buxeaopammnuvie
ypasHenus. Ypasnenus, ceooumvie K JTUHEUHbIM
u xeadpamuvim. Keaopamuvie ypasHnenus c

napamempom.

Pacno3naBath KBa,Z[paTHbIﬁ TPEXUICH,
BbIICHATL  BO3MOKHOCTL  PA3JIOKCHHUS  HaA
MHOXUTCIIN, PEACTABIIATH KB aI[paTHBIﬁ

TPEXWIEH B BHAC IIPOU3BCACHUIA JIMHEMHBIX

MHOXUTEEH.

[TpumensTh paznuuHbie GOPMbI CAMOKOHTPOJIS

npu BBITIOJTHCHUU
2
UccnenoBate ypaBHEHME BHIA X

peoOpa3oBaHUM.

= a;

HaxoaAuTb TOYHBIC H HpI/I6J'II/I)KCHHBIC KOPpHHU

npu
a>0

Pacrnio3naBath KBaJApaTHBIC YPABHCHUSA Pemarsb

KBaJpaTHbIC YPAaBHEHMs, a TAK)KE YpPABHEHUS,

CBOJAIIUECA K HUM. HCCJ’IGI{OB&TL KBaaApPaTHLBIC

YpaBHEHUS 1o
Koa(pdumeHTaMm.

JUCKpUMHUHAHTY 51

Pemiate TekcTOBBIE 3aJadu anre6panquKI/IM

CrocoOOM:  MEpPeXoauTh  OT
(bOpMyITHPOBKH YCIIOBHS

CIIOBECHOU
3aJ1a4u K

anre6pa1/1qec1<0171 MOZCIIN IMYTEM COCTaBJICHUA

YpaBHEHHS; pelIaTh COCTABIIEHHOE YPAaBHEHUE;

MHTEPIPETUPOBATH PE3ybTaT

TEMA 5. KBAIPATUYHAS ®YHKIUSA (18 YACOB)

69

|AHaJm3 KOHTPOJIbHOM PalOTHI. ‘

CpoiictBa ¥ rpaduK KBaJpaTHUYHOU

Hcnonb3oBate rpaduk GyHKIUU Y =

7
X° s
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Onpenenenue KBaJ[paTUYHON
byHKIAH

70 Omnpenenenue KBaJ[paTUIHON
byHKIIUU

71-78 | Oyukuum y =x°, y =ax’, y =
ax’+ bx + ¢

79-82 | Iloctpoenue rpadguka
KBaIpaTUYHON (PYHKIIMH

83-85 | Ypoku 0000mIeHMS,
CHUCTEMAaTH3allMd U KOPPEKIUU
3HaHUMU.

86 Konmponsvnaa paooma Ne 4 no

meme ((K(;’(l()p(llllll UHan

dynkyusa»

dbyaxkuun (mapadona). Ilocmpoenue epaghuxa
K8aopamu4Hou dyHKyuu no MOYKAM.

Haxoxnenune Hynel KBaapaTUYHON (QYHKIUH,

MHoOIHCecmea 3HalleHI/lIz, NPpOMEeINCYmKoe6
3HAKoOnocmosaHcmed, npomMesNCyniKoe
MOHOMOHHOCMU.

HaXOXJEHUS KBaJApaTHBIX KOpHEWU. BoIuucisaTh
3HaueHHUsl (GYHKIWUHA, 3aJaHHBIX (HopMyIaMu
(npu HE00X0MMOCTHU UCIIOJIB30BAaTh
KaJIbKYJISITOP); COCTABIATH TaOIMIIbI 3HAUCHUI
byHKINH.

Ctpoutb 1O ToukaM rpadukd (QYHKIHUA.
OnuceiBaTh CBOWCTBAa (PYHKIIMM Ha OCHOBE €€
rpaduyecKoro npeacTaBICHusl.
MonenupoBaTb  peajbHbIE

dopmynamu u rpadukamu. Yurtath rpaduku

3aBUCHUMOCTH

peanbHbIX 3aBUCUMOCTEM.
Hcnonp30BaTh (YyHKIMOHATBHYIO CHMBOIUKY
¢axToB,

JUIA  3alUCH  Pa3HOOOpa3HBIX

CBSA3aHHBIX c paccMaTpuBaeMbIMU
¢byHKUMsAMHU, oboramas ONBIT BBITOJHEHUS
3HAKOBO-CUMBOJIMYECKUX JeicTBUl. CTpOUTH
peueBble KOHCTPYKLHMHM C HCIOJb30BAHUEM
(bYHKINOHATBHON TEPMHUHOJIOTHH.
Hcnonp30BaTh  KOMIBIOTEPHBIE IIPOIPaMMBI
JUIsL TIOCTpoeHUsT TpadukoB GYHKIUH, Ui
UCCJIEIOBaHMS TOJIOKEHUSI HAa KOOPAMHATHOM
rpaduxoB byHKIUH B
3aBHCHUMOCTH OT 3HayeHUl Ko3(p(UIIUEHTOB,
BXOJISIIUX B (hOpMYITY.

Pacnio3HaBaTh BUABI M3Yy4aeMbIX (YHKLHUH.
IToxa3pIBaTh CXEMAaTHUYECKH IOJOXKEHUE Ha
KOOpJAMHATHON IJIOCKOCTH rpaduKoB

IIJIOCKOCTH

u3ydyaeMbIX (QYHKIUH B 3aBHUCHUMOCTH OT
3HA4YECHUU
bopMyIIBL.
Crpouts rpaduku H3yd4aeMbIX (DYHKUIHH;

KO PUITMEHTOB, BXOIANIMX B
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OITMChIBATh UX

CBOMCTBA

TEMA 6. KBAJIPATHBIE HEPABEHCTBA (10 YACOB)

87 AHanmM3 KOHTPOJIBHOW pPaOOTHI. Pelienue MMHEHHBIX HEPABEHCTB. dopMyIUpPOBATH CBOICTBa YHUCTIOBBIX
KBaznpatHOe HEpaBEHCTBO U €ro Keaopamnoe  nepagencmeo u  e2o | HEpaBEHCTB,  W/UIIOCTPUpPOBATb  UX  Ha
pelieHue peutenus. Pewenue xeadpamnuvix nepasencms: | KOOPAUHATHON IIPSIMOH, JI0OKa3bIBaTh

88-89 | KBagpaTHOe HEpaBEHCTBO U €r0 | UCHONb306AHUE ceoticms u epaghuxa | anreOpanyeck; MPUMEHSTh CBOWCTBA
pelieHue K6AOpamu4Hol QYHKYuu, Memoo UHMep8aos. | HEPABEHCTB MPH PEIICHUH 3a]1a4.

90-93 | Merox MHTEPBAIIOB 3anucw pewienus k6aopamHo2o HepageHcmaa. Pacrio3naBaTh JIMHEHHBIE U KBaJpaTHBIC

94-95 | Ypoku 000011eHNS, Pewenue yenvix u 0pobHO- | HEpABEHCTBA.

CHUCTEMATH3alUM U KOPPEKLMHU | PAYUOHANbHBIX Hepagencma memooom | Pemiath nuHEHHbIE HEPaBEHCTBA, CUCTEMBI
3HAHUH. unmepeanos. PelieHne CUCTEM HEPABEHCTB C | TUHEHHBIX HEPABEHCTB.

96 Konmponwvnaa paboma Ne 5 no OJTHOM MEPEMEHHOM: KBaJpaTHbIX. | Pemars KBajpaTHbIE HEPABEHCTBA HAa OCHOBE

meme ((K(;’(l()p(llnllbl(’

Hepaesencmea»

N300paxkeHne pemnieHuss CUCTEMbl HEPAaBEHCTB

Ha YHUCIOBOM NpsMOM. 3amuch  peLICHUS

CHUCTCMbI HCPABCHCTB.

rpadUueCcKuX MpeACTaBICHUI

TEMA 7. HIOBTOPEHHME (7 YHACOB)

97 [loBropenune. Pemenune 3anau
«HepsencTBa»

98-99 | IloBTOpeHwe. KBangpartasie
YpaBHEHUS»

100- [ToBTOpeHwue. Kanparnunas

101 byHKIUSA

102- IToBTOpEHME. KBanpatHsie

103 HEpaBEHCTBA

104 Hmozosasn KOHmMPO1bHAaA
paooma

105 AHAJIN3 KOHTPOJILHOH padoThI
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9 kaacc (105 yacoB)

XapakrepucTuka OCHOBHBIX BH/IOB
Homep IIpumeu
ypoka Tema ypoka OcHOBHOe coJep:kaHue 10 TeMaM AesiTeJIbHOCTH  Y4YeHHKa (HAa  YpOBHe e
yueOHBIX J1eiicTBHI)
TEMA 1. CTEIIEHb C PAIIMOHAJIBHBIM ITIOKA3ATEJIEM (13 YACOB)
1-2 Crenenb ¢  HaTypaJlbHbIM Crenenb ¢ LenbIM NOKazareneM. Bosuuxnosenue | ONUChIBaTh  MHOXECTBO — LIENBIX  YHCEIl,
nokasareseM. [Tosropenue. mamemamuky KAk —HAyKu, 3mansvl e€  pa3eumus. | MHOKECTBO pauroOHAIbHBIX YyHUced,
3-6 CreneHb c nensiM | Ocnoguvie  pazdenvt  mamemamuku.  Bvidaiowuecs | COOTHOLUIEHUE MEXKAY STUMU MHOXKECTBAMHU.
noKasaTeyieM MamemamuKy U ux 6Knao 8 pazeumue HayKu. CpaBHHBaTh u YIOPSI0YUBATh
7 ApudmeTnueckuii KOpEHb beckoneunocmsv  muooicecmea npocmulx uucesl. | palOHAIbHBIE 4yucia, BBITIOJIHSTH
HATypaabHON CTENEeHH Yucna u Onunvl ompeskos. Payuonanvnvle uyucna. | BBIMUCICHUS C PAIlMOHAIBHBIMUA YHUCIIAMH,
8-9 CaoiicTBa apudmerndeckoro | [lompebrocme 6  uppayuonareheix uucnax. [lxona | BBIMUCISTE 3HAYCHHUS CTCMCHCH C LENBIM
KOPHS Tughazopa MIOKA3aTeJIeM.
10 CremeHb C palHOHAIBHBIM @opMynHpOBATH OINPEACICHUE CTEIEHH C
moKa3aTeleM LEJIbIM [10KA3aTEeIEeM.
11-12 | Boseenenme B  cTeneHb ®opMynHpoOBaTH, 3alUChIBaTh B
YHCIIOBOrO HEPABEHCTBA CUMBOIIMYECKOW (hopMe W WILTIOCTPUPOBATH
13 Konmponvnaa  pabomaNel MpuMepaMu CBOMCTBAa CTEMEHU C IEJIBbIM
no meme MOKa3aTesieM; MPUMEHATh CBOMCTBA CTEIICHU
«Cmenens ¢ payuonaisHsm Ui TpeoOpa3oBaHUsl  BBIPAKEHUH U
nokazamesnem» BbIYHCIICHUH
TEMA 2. CTEIIEHHASA ®YHKIUA (15 HACOB)
14 AHams KOHTPOJIbHOM CgoiictBa ¢yHKIUMA: o00nacTb ompeneneHus, | PacnosnaBarh  mpsMyro W oOpaTHYIO
paGoTHL. MHOECTBO 3HAYCHUH, HYJIH, MPOMEKYTKH | TPOTIOPITMOHAIBHBIE 3aBUCUMOCTH.
O6macTs  OmpeeNenns 3HAKONOCTOSIHCTBA, yémuocmv/Heuémuocms, | Pemarh TEKCTOBBIE 3aaud HAa TPSMYIO U
MPOMEXKYTKH BO3pacTaHUs W yObIBaHHS, HauOousblliee U | 0OpaTHYIO MPOMOPIIMOHATBHBIC 3aBUCUMOCTH
bynkuum HauMeHbllee 3HaueHus. MccrnenoBanne QyHkuuu mo €€ | (B TOM YHCIE C KOHTEKCTOM M3 CMEXKHBIX
15-16 Obnacts OHNPEACTCHUA | rraduky. JTUCLUTUINH, u3 peanbHOU JKU3HHM).
byHKIIUU
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17-18 | Bo3pacranue u yObIBaHUE
byHKIUHA

19-20 | YétHOoCTh M HEYETHOCTH
byHKIIUN

21-23 | OyHKuus y=K/x

24-25
HepaBeHnctBa u ypaBHCHHS,
CoJIep KaIe CTEICHb

26-27
Ypok 00001eHNs 3HaHUT

28 Konumponvnaa paboma Ne2

no meme «Cmenennasn

dynxyusy

Ilpeocmasnenue 06 acumnmomax.

Henpepuvienocmo  pynkyuu. Kycouno 3adannvie
@yukyuu. CBoicTBa U TpaduK KBaJPaTHUHOW (DYyHKIIMU
(mapabomna). epagura  KeadpamuuHou
@yukyuu no moukam. HaxoxaeHue Hyneil KBaapaTHIHON
byHKIHIH,
3HAKONOCMOAHCMEA, NPOMEICYMKOE MOHOMOHHOCHU.

Ilocmpoenue

MHOIHCEecnea 3Haqum7, NPOMENCYMKO6

k k
CaoiictBa QyHKIMU Y =—Y = = l'unepOomna.
X

Ipeobpaszosanue epagpuxa ¢ynkyuu Yy = f(X)

ons noCmpoeHust epaghuxos GyHryuti suoa
y=af (kx+b)+c.
I'paguxu pynkyuu Yy = a+Lb ,oy=+x ,
X+

y=%x, y=|x.

IIpocmetiwue uppayuonanvHvle ypagHeHus 6udd
\/f (x)=a, \/f (x) =\/g(x) :

n
Ypasnenuss euoa X =a .Vpasnenmus 6 yenvix

quciax.

Breruucnsate 3HaueHus GyHKIWA, 3aaHHBIX
dhopmynamu (mpu
KaJIbKYJIATOD);

HEO0OXOIUMOCTH
UCIOJIb30BATh COCTAaBIISATh
TaOIUIIBI 3HAUCHUH (DYHKITHIA.

Crpoutp 1o ToukaMm rpaduku GyHKIUH.
OmnwuceiBaTh CBOWCTBA (DYHKIIMM Ha OCHOBE €€
rpadu4ecKoro mpeacTaBICHHs.

MopenupoBaTh  peajbHbIC
dbopmynamu u rpadukamu. Yutath rpaduku

pEajIbHBIX 3aBUCHUMOCTEH.

3aBUCHMMOCTH

Hcnonp30Barh GyHKIMOHATIBHYIO CUMBOJIUKY

JUIs  3aIMCH  Pa3HOOOpa3HBIX  (PaKToOB,

CBSI3aHHBIX c paccMaTpuBaeMbIMU
GyHKIUSAMHU, oOoramias ONBIT BBITOTHCHHUS
3HAKOBO-CUMBOJIMUECKUX AehcTBUN. CTPOUTH
peueBble KOHCTPYKLIMU C HCIIOJIb30BAHUEM
(YHKIIMOHATTLHOM TEPMHHOJIOTHH.
Hcnonp30BaTh KOMIBIOTEPHBIE MPOTrPaMMBbI
JUISL TIOCTpOeHUsI TpaduKoB (YHKIUH, IS
HCCTIEOBAHUS TIOJIOKEHUSI Ha KOOPAMHATHOM
rpadukoB byHKIUH B
3aBUCHUMOCTH OT 3HAa4eHUU K03()PUIIMEHTOB,
BXOJSIINX B OPMYITY.

Pacrio3naBate BUIBI U3ydaeMbIX (DYHKIUH.
Iloka3piBaTh CXEMATHYCCKU IIOJIOKCHUE Ha
KOOpJIMHATHOMN

TIIIOCKOCTH

IIJIOCKOCTH rpaduKoB
u3ydyaemblX (QYHKIMH B 3aBUCUMOCTH OT
3HaueHUN KOA(P(UIUEHTOB,
(hopMyIIbI.

Ctpoutps Trpaduku H3y4aeMbIX (DYHKIHNH;

BXOOAIIIUX B

OIINChIBATh UX
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CBOMCTBa

TEMA 3. ITPOI'PECCHH (15 YACOB)

29 Ananu3 KOHTPOJIbHOMU
paboTHI. Yucnosas
MI0CJIEIOBATEIBHOCTb.

30-32 Apudmerndeckas
nporpeccus

33-35 | CyMma N IIEpBBIX 4JICHOB
apudmeTnuecKoi
pOTrpeccuu

36-38 | I'eomeTpuueckas nporpeccust

39-41 CymmMa N mepBBIX YJIEHOB
TreOMETPUYUCCKOM MPOTPECCUun

42 Ypox 0000111eHIST 3HAHUIA

43 Konumponvnaa paooma Ne3

no meme «Hpozpeccuu»

Yucaoas IIOCJICA0BATCIIBHOCTD.
HOCJ'IGI[OB&TGJ'II)HOCTGIZ.

nociea0BaTeIbHOCTU. ApudmMerndeckas mporpeccus u eé

[Tpumepsl
YHUCIIOBBIX beckoneunsie

ceoiictBa. ['eomerpuueckas mporpeccus. Dopmyna

obwezo unena U cymMmbl N NEPEbLIX  UNEHOB
apugmemuueckol U 2e0MempudecKol  Npocpeccuil.
Cxoosuyasca eeomempuueckass npoepeccus. 3adaua
Jleonapoo Iluzancxoco (Qubonauuu) o Kpoaukax, 4ucia
Quobonauuu. 3adaua o waxmamuou docke. Cxooumocmo

2eomMempu4ecKkol npo2peccuu.

[IpumensTH 0003HaYeHUs,

CTPOUTH

UHJIEKCHBIE
peueBble  BBICKA3blBaHUA  C
UCIIOJIb30BAaHUEM TEPMHUHOJIOIHHU, CBSI3aHHOM
C MOHATHEM TIOCIIEIOBATEIIEHOCTH.
BbunciaTe  4WiIeHbl MOCIEN0BAaTENbHOCTEH,
dopmynoit  m-To
PEKypPPEeHTHOH (OpMYIIOii.
YcranasinuBaTh

IIOCTPOCHHUU

3aJIaHHBIX qlieHa WU
3aKOHOMEPHOCTh B
MOCJICIOBATEIBHOCTH,  ©CJIH
W3BECTHBI MIEPBBIC HECKOJIBKO €€ YICHOB.
N300paxkaTh WieHBl TOCIEIOBATEIBHOCTH
TOYKAMH Ha KOOPAMHATHOM IIOCKOCTH.
apu(PMEeTHICCKYIO u

FEOMETPUUYECKYI0 IPOrPECCUM IpPU Pa3HbIX

Pacnio3nasatn

croco0ax 3aJaHusl.

BbiBomuTh Ha  OCHOBE  JIOKa3aTElIbHBIX
paccyxxaeHuid  ¢opMynbl  O0IIEro  4ieHa
apupMeTHIeCcKon " reOMETPUUECKON
IIPOrpecCUuii, CYMMBI NIEPBBIX J YJIECHOB
apupMeTHIecKon " reOMEeTPUUYECKON
MIPOrpeccui; pemarb 3a/1a4uu c

KCIIOIB30BaHUEM TUX (HOPMYII.

PaccmarpuBate mpumepsl M3 pearbHOU
KU3HHM, WUIIOCTPUPYIOIINE HW3MEHEHUE B
apupMeTHIeCKOn IIPOrpECCHH, B
TreOMETPUUECKON Mporpeccuu; H300paxarh
COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpadu4ecKy.
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Pemate 3agauM Ha CJHOXHBIE NPOLEHTHI, B
TOM YHCJIE 331a4d U3 pealbHON MPaKTUKH (C
KCIIO0Ib30BAaHUEM KAJIbKYJISITOPA)

TEMA 4. CIYYAHHBIE COBBITHS (14 YACOB)
44 AHanu3 KOHTPOJIBHON Crnyuaiinble OIIBITHI (3xcniepuMenTsl), | [IpoBoauTh ciay4ailHble OSKCIIEpUMEHTHI, B
paborsl. ColbrTust JJIEMEHTAPHBIE Clly4aliHbIe coObITHS (MCXOMBI). | TOM 4YHCJIE C TOMOIIBI0 KOMITBIOTEPHOTO
45 CoObitnst BepostHoctu snemeHTapHbIX coObITHIl. CoOOBITHS B | MOJEIMPOBAHUS,  HMHTEPIPETUPOBATH  UX
46-47 BeposiTHOCT COOBITHI CIIy4aiHBIX JKCIIEPUMEHTAaX M OJIArONPHUSATCTBYIOLIUE | PE3yJIbTaThl. BRIUKCIATH YaCTOTY CIy4aifHOTO
48-49 Pemenue BEPOSTHOCTHBIX | DJIEMEHTApHbIE  COOBITUS.  BepoATHOCTH  Cily4aliHbIX | COOBITHS,  OLEHMBATH  BEPOATHOCTH  C
3a1au c MOMOIIBIO | cOObITHI. ONBITEI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU | IOMOIIBI0 YACTOThI, MOJIYYEHHON OIBITHBIM
KOMOMHATOPHKH. coObiTusiMU. Kiaccuueckre BEpOSITHOCTHBIE OIBITHI C | MIYTEM.
50-52 Crnoxenne M YMHOXCHHC | ycrioip30BaHAEM — MOHET, KyOoukoB. [Ipedcmasnenue | Pemarb 3a7a4u Ha HaXOXICHUE
BEPOATHOCTEH cobvimutl c nOMOWbIO ouazpamm | BEpOSITHOCTEH COOBITHH.
Diinepa.llpomusononoscuvie cobvimus, od6veduneHue u | [IpUBOIUTH MPUMEPHI CTydallHBIX COOBITHIA, B
53-54 OTHOCHTEIBHAS 4YacToTa W | lepeceuenue cobvimuil. IIpasuno C10JiCeHUs | YaCTHOCTH JIOCTOBEPHBIX M HEBO3MOXKHBIX
3aKOH OOJIBIINX YHCE. sepossimuocmeti.  Cuyyaunwiti  6v160p.Ilpedcmagnenue | COOBITHIA, MaTOBEPOITHBIX COOBITHIA.
55-56 OGo6waromuii ypok 1o Teme | 2Kcnepumenma 6 sude oepesa.Hezasucumvie cobvimus. | [IpuBoIuT TPUMEPHI PaBHOBEPOSTHBIX
«CIydaiiHbIe BETHIHHBI Ymnoorcenue eeposimnocmeii nezasucumvix codvimuii. | coObITH.  BpimonHsaTs  mepebop  Bcex
57 Konmponsnas padoma Ilocneoosamenvhuvlie He3agucumble ucnvlmaHus. | BOSMOXKHBIX ~ BapUaHTOB  JUId  IepecyeTa
Nedno meme «Cnyuaiinsie [IpencraBieHne O HE3aBUCUMBIX COOBITHSX B U3HU. | 0OBEKTOB WM KOMOMHALINUH.
cobuimusi» Ilpasuno  ymmnoowcenusi, nepecmanosku, gakmopuan | llpumeHsTp  OpaBUJIO  KOMOMHATOPHOIO
yucna. Couemanus u yucino couemanui. Popmyna yucia | yMHOKEHUS I pelIeHUs  3aJad = Ha
couemanuti. Tpeyeonvrux Ilackana. Onvimsl ¢ 60abWUM | HAXOXKICHUE qucia 00BEKTOB WIN

YUCTIOM  PABHOBO3MONCHBIX DJIeMEHMAPHLIX  COOLIMUIL.
Buviuucnenue eposmuocmeti 6 onvimax ¢ npumeHeHuem
KomounamopHuvix ghopmyn. Ucnoimanusa bepuynnu. Ycenex
u Heyoaua. Bepoamuocmu cobvimuii 8 cepuu ucnblmauuii
bepuynnu. 3uakomcmeo co cuyuatinvimu eeruduHamu Ha
NpUMEpPax KOHEYHbIX OUCKPEMHbIX CIAVUAUHBIX GEeNUYUH.
8epPOSMHOCMEI.

Pacnpeoenenue Mamemamuueckoe

oocuoanue. Ceolicmea Mamemamuyecko20 OHNCUOAHUS.

KOMOMHAIMH (JUaroHaJli MHOTOYTOJIbHHKA,
PYKOIIOXKATusl, YHCIO muQpoB,
napoyied M T. 11. ) .

KOJIOB,

Pacno3uaBarn 3aaa4u Ha OIPEACICHUC YHCiia
EPECTaHOBOK n BBIITOJIHATH
COOTBETCTBYIOIIIHUE BHIYHUCICHUAA.

Pemrats 3ala4i Ha BBIYMUCICHUEC BECPOATHOCTHU

C IPUMCHCHUCM KOM6I/IHaTOpI/IKI/I
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Ilonamue o 3akonme Ooavuux uyucen. Hsmepeﬂue

eepOﬂmHocmeﬁ. HpuMeHeHue 3aKOHA OOnbWMUX YUCen 8
coyuojiocuu, 3dpa600xpaHeHuu,

obecneyenuu 6e30NACHOCMU HACENCHUS 8 qpe36bwa[mbzx

cmpaxoeaHuu, 6

CUMYaYUsix.

Hcmoku  meopuu  eeposimnocmell: cmpaxogoe
1l. ®epma, b.Ilackary, A.
bepuynnu, A.H.Konmozopos.

oeno, asapmHvle ucpbl.

TEMA 5. CIYYAVHBIE BEJIMYUHBI (12 YACOB)

58 Ananus KOHTPOJIbHON
paboTHL. Tabnuibt
pacnpenenenus

59 Tabmuiel pactpeaeneHus

60 [TonuroHsl 4acTOTHI

61 ['enepanbHas COBOKYIHOCTh
U BBIOOpKA

62-64 LlenTpanpHbIe TEHACHIIUU

65-66 Meps! pazbpoca

67-68 O000maImul ypoK Mo TeMe
«Cratuctuka

69 Konmponsnaa paboma Ne5

no meme «Cmamucmuxa,

rpaduygeckoe
JAHHBIX, CTOJIOYATHIE U KPYTrOBBIE TUArPAMMBI, TPaQUKH,

Tabnuunoe u IIpEJICTaBICHHE
INPUMCHCHUC OUarpaMm H Fpaq)I/IKOB 1A OIIMCaHusA

3aBUCUMOCTCH  pEaJbHBIX  BEJIMYHH,  HM3BJICUCHHE
uHpopmanun W3 TaOMWI, JUarpaMM M TpadHKOB.
OrnucaTenbHble CTAaTUCTUYECKUE MMOKA3aTeNH YHCIOBBIX
HabOpPOB: Mmeouana,

Mepsl

cpenHee  apudmernyeckoe,

HauOoJIbIlleE W  HAWMEHbIIEEe  3HAUYCHWUI.

pacceuBaHus: pasMax, oucnepcus U CMAHOAPMHOE
OMKJIOHEHUe.

CrnyuvaiiHass M3MEHYUBOCTb. VI3MEHUYMBOCTH IpHU
u3MepeHusx. Pewarowue npasuna. 3axonomeprHocmu 8

USMEHHYUBLIX 6EIUUUHAX

W3Bnekarp wHQOpMANMIO ©3 TAONHUIl |
JIUarpaMM, BBIMOJHATH  BBIYHCICHHUS IO
TaONMM4HBIM ~ AaHHBIM.  OmnpenensaT 1o

JyuarpaMMaM HawOOJbIIME W HaUMCHBIIHE
JaHHBIC, CPAaBHUBATh BEJTUYMHBI.
[IpencraBnsaTe wHGOPMALMIO B BUJIE TAOMII,
CTONOYATBIX M KPYTOBBIX JHarpamm, B TOM
qHCIIe c IIOMOIIILO KOMITHIOTEPHBIX
Mporpamm.

[IpuBOaMTE TpPUMEPHI YHCIOBBIX JIAHHBIX

(mena, pocTt, BpemMs Ha JOpPOry H T.
I.),HaXOAUTh cpenHee apudMeTHIecKoe,
pa3Max YUCIOBBIX HaOOPOB.

[IpuBomuTe,  copepkaTelbHbIE  MPUMEPHI
UCTIONB30BAaHUSL CPEAHMX JUIS  OMHCAHHUS
MaHHBIX  (YpOBEHb BOJBI B  BOJOEME,
CIIOPTUBHBIC  TIOKA3aTeJIM,  OIpPEICICHHE

T'paHull KIIMMAaTUYCCKUX 30H)

TEMA 6. MHO’KECTBA. JIOI'MKA (16 YACOB)

70

Ananuz KOHTPOJILHOM

paboTel. MHOXeECTBA.

MHO)KGCTBO, xXxapakmepucmudeckoe CBOUCMBO

MHOMHCecmed, JJICMCHT MHOXECTBA, nycmoe, KOHEYHoe,

HUcnons3oBarh B OUCHMEHHOU

MaTeMaTH4ecKol peun  O00O3HAYeHHsS] W
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71 MHoxecTBa.

72-73 BerickazpiBanus. TeopeMsl.

74-76 CnenoBanue u
PaBHOCHUIILHOCTD

77-78 | YpaBHEHUE OKPYKHOCTH

79-80 VYpaBHeHUE PAMON.

81.82 MHuo>xecTBa ) TOUEK Ha
KOOPJMHATHOM IJIOCKOCTH.

83-84 O06o0mmanmuil ypok mo Teme
«MHOXeCTBa, JTOTHKA)»

85 Koumponsvnaa paboma Neb

no meme «Mnooicecmaa,

JA02UKQ))

beckoneurnoe MHONCECmao. HOI[MHO)KCCTBO. OTtHomeHune

MNPUHAJIIC)KHOCTH, BKIIFOUCHUSA, PaBCHCTBA. DIEeMEHTBI
MHOXXCCTBA, CIIOCOOBI 3aJaHusAd MHOXKCECTB,
pacnosnasarnue NOOMHOICECmE u IIEMEHRM OB

NOOMHOJCECM8 C UCNONb308aHUeM Kpyeoe Jiliepa.
[lepeceuenne u oOBEIMHEHHE MHOXECTB. Pasnocmub
MHOXICeCms, O0onoiHeHue MHoxcecmsa. Mnmepnpemayus
onepayuti HAO MHONCECMBAMU C NOMOWbIO KpPY208
Dinepa. OmnpeneneHue. YTBEPKICHUS.
JlokazatenbctBo.  Jloka3aTenbcTBO — OT

AKCHOMBI U
TEOPEMBI.
npotuBHOro. Teopema, oOpatHas manHou. llpumep u
KOHTPIIPUMED.
Bricka3piBanus
HcTuHHOCTP W JOXKHOCTH  BBICKA3BIBaHHS.
Cnooicuble u npocmele evickasvianus. Onepayuu HAO
BbICKA3LIBAHUSIMU C UCNOTIL308AHUCM NOCUHECKUX CBAZO0K.
u, um, He. YcCl06Hble GbICKA3LIBAHUS (UMNIUKAYULL).
Pemrenne nornueckux 3anad. Pewenue nocuyeckux 3aoay

¢ nomowwio zpaghos, mabauy. Pemienue mnpocTermmx

IpOOHO-JIMHEWHBIX  ypaBHEHUU. Peuwenue  OpobHo-
PAYUOHATILHBIX YPAGHEHUII.

Memoovl  pewieHuss  ypagHeHuil.  Memoobl
PABHOCUTBHLIX — NPeobpa3oeanutl,  Memoo  3aMeHbl
nepemennoll, epaguueckuii  memoo. Hcnonvzosanue

ceoticme YyHKYuULl npu peuleHuu ypasHeHuil.

rpadgudeckue W300paKCHUSI  YHCIIOBBIX
MHOYECTB, TEOPETHKO-MHOKECTBEHHYIO
CUMBOIIUKY.

[TpuBoIUTH OpUMEpPhl  KOHEYHBIX  H
OCCKOHEUHBIX MHOKECTB. Haxomuts
Oo0OBEIMHEHUE W TMEePECCUCHUE MHOXKECTB.
[TpuBoauTH PUMEDPHI HECIIOKHBIX
KJ1accu(pUKaIIHid.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHYIO

CUMBOJIMKY M S3bIK IIPU pELIEHUM 3a/ad B
XOJI€ U3y4EHUs pa3IM4YHbIX Pa3/eoB Kypca.
WnmoctpupoBaTh MaTeMaTHYeCKHE MOHATHUS
U yTBEpXACHHUs mpumepamu. lcmonb3oBaTh
IPUMEPBI U KOHTPIPUMEPHI B apT'yMEHTALINH.
Konctpyuposatsb MaTeMaTHYecKue
IPEJIOKEHHs C IOMOILBIO CBS30KecaU mo, 8
MOM U MOAbKO MOM Clyude, JOTMYECKHX
CBSI3O0K U, UU
Pacnio3HaBaTe JMHEHHBIE M KBaJpaTHBIE
ypaBHEHHS, 1IeJIbIe U IPOOHBIC YPAaBHEHHS.
Pemate nuHENHBIE, KBaJpaTHbIE YPaBHEHUS,
a TaKXKe ypaBHEHHS, CBOJIIMECS K HUM,
pemarh ApoOHO-pallMOHAIbHBIE YPaBHEHUS.
HccnenoBaTh KBaJpaTHblE YpaBHEHHUS 110
JUCKPUMHUHAHTY U K03 uImeHTam.

Pemate TekcTOBBIE 3aaud aiaredpanyuecKuM
CIocoOOM:  NHEepPEeXOJUTh  OT  CIOBECHOM
(hopMyIIHPOBKHU
areOpandeckor MOAEIH MyTEeM COCTABIICHMUS

yCI10BUsA 3aga4uu K

ypaBHEHUS; pemarhb COCTaBJIEHHOE

YpaBHEHUE; NHTEPIPETUPOBATh PE3YIIbTAT
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Ponv  poccutickux  yuénvix 6  pazeumuu
Mamemamuxu: JL.Diinep. H.U.Jlobauesckuil,
11.J1.Hebviwes, C. Kosanesckas, A.H.Konmoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |,
WKONA MAMeMamuyeckux U Hasueaykux HayK, paseumue
poccuiickoeo  ¢aoma, A.H.Kpvinos. Kocmuueckas
npoepamma u M.B.Kenoviuu.

TEMA 7. HIOBTOPEHHUE (17 YACOB)

86-87 | Ananus KOHTPOJIBHOMH
paboThI
IloBTOpenue. BelpaxkeHus u
uX npeoOpa3oBaHus

88-89 [loBropenue. VYpaBHEHHS U
CHCTEMBbI ypaBHCHUI

90-92 [ToBropenne. HepaBencTBa u
CHCTEMBI HEPAaBEHCTB

93-95 [ToBTOpCHME. TexcroBbie
3a1a9n

96-98 [loBropenne. DyHKUMH U
rpaduku

99-100 | IloBTOpEHuUe.
Apudpmernueckas u
reOMETPHYECKas IPOTPECCHH

101 Hmozosan KOHMpObHAsA
paboma

102 AHanu3 KOHTPOJIbHON
paboThI
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