rocy/1apcTBeHHOe 0I0IKeTHOe 001meo0pa3oBaTe/ibHOe yupexaenne CaMmapckoii 00,1acTH OCHOBHASA
o01meodOpa3zoBareabHas mKoJaa Ne 5 ropoackoro okpyra YHanaesck Camapckoii odJj1actu
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peanmsyercs B 9 kiacce



IosicHUTEILHASA 3aNNCKA.

Pabouas nporpamma no npeamety «MaremaTrkay 1711 5-9 K1accoB COCTaBIeHA HA OCHOBAaHHU
benepanbHOro TOCYJapCTBEHHOTO 00Pa30BaTEIbHOIO CTAHIapTa OCHOBHOT'O 00IIero 00pa3oBaHusl, OCHOB-
HOW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus TOCYAapCTBEHHOTO OI0/PKETHOTO 00-
meoOpa3zoBarebHOTO yupexaeHus CaMapckoil 00acTh OCHOBHOW 001eo0pa3oBaTeIbHOM MIKOIbI No 5
ropojickoro okpyra Yamaesck Camapckoit 001acTu, MporpaMMbl JTHHHHA YI€0HO-METOIUYECKUX KOMILICK-
coB (YMK) «Maremartuka» ajisg 5 — 6 kiaccoB, aBTopsl A.I'. Mepansk, B.b. Tlononckuit M: Benrana-
I'pad, IIporpammer o anredbpe H.I'. Munaiok 7-9 kiacesl (M .IlpocBemienue,) k yuebnuky FO.H. Maka-
perueBa, H.I'. Munmiok, K.M. HemkoBa u ap , [IpumepHoii mporpaMMbl 00111€00pa30BaTeNIbHBIX YUPExKIe-
Hult o reometpun 7-9 knaccel YMK o npenmery «I'eomerpust 9 knacc», aBropsl JI.C. Aranacss, B.®.
byry3os, C.B. Kagomies u ap. (M:.Ilpocsemenue, )

PaGouass mporpamma OpUEHTHpOBaHA Ha YUEOHMKH.

- Marematuka. 5 kiacc : y4e0. uist yyamuxcs o0rieoopa3oBaresibHbIX opranu3anuii / A.I'. Mep3-
nsik, B.b. TTomonckuit, M.C.Skup - M :Benrana-I'pad,
- Marematuka. 6 kiacc : y4e0. [ist yyamuxcs o0rieo0pa3oBarebHbIX opranu3anuii / A.I'. Mep3-
nsik, B.b. ITomorckuit, M.C.Skup - M :Benrana-I'pad,

- Anre6pa:7 k. / astop FO.H. Makaperues, H.I'. Munatok, K.J. Herikosa u gp M.: [Ipoceernienue;
- Anre6pa:8 k1. / aBrop FO.H. Maxkaperues, H.I'. Mungrok, K.M. Hemkosa u 1p M.: IIpocBemienue;
- Anreopa: 9 ki1. / aBrop }0.H. Makapsiues, H.I'. Munmiok, K.1. Hemkosa u ap M.: TIpocserieHue.
-T'eomerpus 7-9 xin./ JI.C.Atanacsna M.: [Ipocemmenue, 2020r.

CornacHo yueOHOMY MJIaHy Ha U3yuyeHHe MaTeMaTuku orBoauTcs 850 u.:
- B 5 kimacce — 170 u (5 u. B Henmemo, 34 yueOHbIe HemeNnn), (KOIUUECME0 KOHMPOIbHLIX pAbOM-
10);
- B 6 ximacce - 170 u (5 u B Henemo, 34 y4yeOHble Henenu ), (Koauuecmseo KoHmposHuix pabom-12.
-B 7 kmacce - 170 waca 6 200. (3 y/4 B Henemnro mo anredpe, 2 y/4 1Mo TeOMETPHH ); KOTHYECTBO
KOHTPOJIbHBIX paboT :mo anredpe -10, mo reomeTpun -5;
-B 8 kiacce-170 vaca 6 200: (‘3 y/u B Henento no anredpe, 2 y/4 0 TeOMETPHH); KOJTUYECTBO
KOHTPOJIBHBIX paboT :1mo anredpe -10, mo reomerpus -5;
-B 9 kmacce - 170 gaca 6 200: (3 y/4 B Heemno 1o anredpe, 2 y/4 1o reoMeTpuu ); KOITUIECTBO
KOHTPOJIBHBIX paloT 1o aynredpe -8, 1o reoMeTpuu -5.

Cpox peanmzaiiuy paboueit mporpaMmMbl S JieT.



Ilnanupyemble pe3yJibTaThl 00y4eHus 1o npeamery «MaTtemaTuka

JIMYHOCTHBIMH Pe3yJIbTATAMU 00YUCHHS] MATEMATUKHU SBJISIIOTCS:

1) BiajeHne 3HAHUSMHU O B)KHEHIIUX TAax pa3BUTHS MAaTeMAaTUKU (M300pEeTCHUE IECATHYHON HyMepa-
1M1, OOBIKHOBEHHBIX JPOOEH, NECATUUHBIX APOOeH, MOI0KUTENbHBIX U OTPULIATEIBHBIX YUCEIT; IPOUC-
XOXKIEHUE TEOMETPUH U3 MPAKTUUECKUX MOTPEOHOCTEH Noiei);

2) YMCHHUE CTPOUTH PECUCBBIC KOHCTPYKIHUH C UCIIOJIB30BAHUEM I/ISY‘ICHHOI\/'I TEPMHUHOJIOTMN 1 CUMBOJIMKH
(yCTHbIC u HI/ICBMGHHBIG), IMMOHUMATh CMBICJI IOCTABIICHHOMN 3aa4u, BbICTpanuBaTh apryMCHTALIUIO, BBIIIOJI-
HATH NICPEBO € CCTCCTBCHHOI'O A3bIKa Ha MaTeMaTUYEeCKUN 1 HaO60pOT;

3) cTpeMIieHHe K KPUTHYHOCTH MBIIUICHHS, PACTIO3HABAHUIO JIOTHUECKH HEKOPPEKTHOTO BBICKA3bIBAHUS,
Pa3NIMYCHUIO TUIIOTE3HI U (haKTa;

4) cTpeMIieHHe K CAMOKOHTPOJTIO MpoIiecca U pe3yiibTaTa y4eOHOH MaTeMaTHYeCKOM A TeIbHOCTH;

5) crocOOHOCTH K 3MOLIMOHAIBLHOMY BOCIIPHATHIO MATEMATUYECKUX MMOHSATHIA, IOTHYECKUX PACcCykKICHHI,
CIIOCO0O0B pelIeHus 3a/1a4, pacCMaTpUBaeMbIX IIpooIIeM;

Memanpeomemuvimu pe3yabTaTaMM 00yUeHUS MAaTEMATUKHU SIBJISIFOTCSI:

1) chopMHPOBaHHOCTH IMEPBOHAYAIBHBIX MPEACTABICHHA O MaTeMaTHKE KaK YHHUBEPCAIbHOM
SI3bIKE HAYKW U TEXHHUKHU, CPEIACTBE MOJICIIUPOBAHUS ABIECHUN U IPOLIECCOB;

2) yMeHHs IOHUMATh M MCII0JIb30BaTh MaTEMAaTHYECKUE CPEACTBA HATISAHOCTH (CXEMbI, TaOJIHIIBI,
IrarpaMMbl, TpaduKn) A1l WUTIOCTPAIIUH COJCPIKAHUS CIOKETHOM 3a]jaui WM MHTEPIPETalud HHPOp-
MallMM CTaTHCTHYECKOTO IIJIAHA;

3) crocoOHOCTH HAOIIOIATh, COMOCTABIATh (DAKTHI, BHIOJIHATh AHATUTHKO-CUHTETUYCCKYIO Jes-
TEJIbHOCTh, YMEHHE BBIIBUTaTh IMIIOTE3bI IIPU PELICHUN Y4eOHO-II03HABATENbHBIX 33/1a4, TOHUMaTh HE00-
XOZMMOCTb UX IPOBEPKH, 0OOCHOBAHUS;

4) YMCHU BBICTPAUBATDH LECIMOYKY HECIIOXHBIX JOKA3aTCIIbHBIX paCCy')KI[eHI/II\/’I, OIUpasCh Ha U3Yy-
YCHHBIC ITOHATHA U UX CBOﬁCTBa;

5) crocobHOCTH pa3pabaThIBaTh MPOCTEHIITNE AITOPUTMBI HA MaTepPHasIe BBIMOJIHEHUS ICHCTBUH ¢
HaTypaJIbHBIMU YUCJIaMU, OOBIKHOBEHHBLIMH U ACCATUYHBIMN ]Ip06$[MI/I, MTOJIOKHUTCIbHBIMHA U OTPULIATCIIb-
HBIMHU 4YUCJIaMH,

6) IIOHUMAaHUs HGO6XO}II/IMOCTI/I MPUMEHATE IPUEMBI CAMOKOHTPOJIA IIPpHU PCIICHUU MAaTEMATHYC-
CKHUX 3aaay,

7) cTpeMIIeHus TPOAYKTHBHO OPTraHU30BBIBATh Y4€OHOE COTPYAHHYCCTBO U COBMECTHYIO JICATEIb-
HOCTb C YYHUTEIIEM U CBEPCTHUKAMHU: ONIPEIENSTh IENU, paclpeieisaTh (YHKIIMH U PO YIaCTHUKOB, B3a-
MMOJICHCTBOBATh M HAXOAUTH 001IHEe CITOCOOBI pPaboThl; yMEeHHS paboTaTh B TPYMIIE; CIYyIIATh MapTHEPA,;
(dbopMynupoBaTh, apryMEHTHPOBATh U OTCTAUBATH CBOE MHEHUE;

8) chopMHUPOBAaHHOCTH OCHOBBI YU€OHOW M OOIIENOIb30BaTEIbCKOM KOMIIETEHTHOCTH B 00J1aCTH
MCIOJIb30BaHUS MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (MKT-komnereHTHOCTH);



9) ciocoOHOCTH BUECTH MATEMATHUECKYIO 33]auy B IPYTHX JUCHUIUINHAX, B OKPY)KAIOIICH )KU3HU
(mpocTeiime cCUTyaimn);

Ilpeomemnvimu pe3yabraTaMu 00y4eHUs MATEMATUKH SABJISIIOTCH:
BoinmyckHuK HayuuTces B 5-6 Kiaccax

. OnepupoBath Ha 6230BOM YPOBHE MOHITUSMU: MHOKECTBO, 3JIEMEHT MHOXKe-
CTBA, MIOJIMHOKECTBO, IPUHA/JIEKHOCTD;

. 3a71aBaTb MHOXKECTBA IIEPEUHUCIICHUEM UX DJIEMEHTOB;

. HaXOJUTh NIEpeceUeHre, 00hETUHECHUE, TOJIMHOKECTBO B IPOCTEHININX CUTY-
anusx.

B noBceqHeBHOM KNU3HM M NIPU U3yYeHUHU APYTUX NPeIMETOB:
® pacro3HaBaTh JOTUYECKH HEKOPPEKTHHIE BHICKA3bIBAHMSI.
Yucaa
e OmnepupoBarh Ha 6a30BOM YPOBHE MOHSATUSMU: HATYPATHHOE YUCIIO, IIETI0€ YHCII0, OOBIKHO-
BEHHAs JIpo0b, ACCATUYHAS IPOOb, CMEIIAaHHOE YU CJI0, PAITHOHAIBHOE YHCIIO;
® HCITOJIb30BaTh CBOMCTBA YMCEIN M MPaBUJIA ACHCTBUIN C PAllMOHAILHBIMU YMCIIAMH TTPH BbI-
IMOJTHCHHUH BBIYUCIICHUN;
® UCIIOJIb30BATh MPU3HAKY JCITMMOCTH Ha 2, 5, 3, 9, 10 npu BBITIOJIHEHUH BBIYUCICHUHN U pe-
IICHUU HECI0KHEIX 3a/1a4;
® BBINOJHITH OKPYIJIEHUE PAallMOHABHBIX YHMCET B COOTBETCTBUU C TIPABUIIAMU;
® CpaBHUBATH pAIlMOHAIBHBIC YHCIIA.
B noBceqHeBHOM KNU3HM M TIPU U3YYEHUH PYTUX MPeIMETOB:
® OIICHUBATH PE3YJbTATHI BEIUUCICHUN TP PEIICHUH MPAKTUYECKUX 3a/1a4;
® BBHINIOJIHATH CPABHEHHUE YMCET B PEATTbHBIX CUTYaILIUSX;
® COCTaBJISITh YUCJIOBBIE BHIPAKEHUS IPH PEIICHUN TPAKTHYECKUX 3a7a4 U 33/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.
CTaTHCTHKA ¥ TEOPHUS BEPOSITHOCTEH
e [IpencraBnsaTh JaHHBIC B BUJIE TAOJUII, TUArpamMm,
® yuTaTh MHPOPMAIIHIO, MPEJCTABICHHYIO B BUE TaOIUIIbI, JHArPAMMBI.
TekcToBbIE 32129
e PemaTe HECIOKHBIE CIOKETHBIC 33]Ja4M Pa3HBIX TUIIOB Ha BCe apu(MeTHUUECKUE ICUCTBUS,
® CTPOUTH MOJIEIIb YCIIOBUS 33724 (B BHJIE€ TAOJIUIIBI, CXEMBI, PUCYHKA), B KOTOPOU JJaHbI 3HA-
YEHUS JBYX W3 TPEX B3aMMOCBSI3aHHBIX BEJIMYHH, C IEJIBI0 MOMCKA PEIICHUS 3a/1a4H;
® OCYHIIECTBISITH CIOCOO MOMCKA PEIICHHS 3aJadyd, B KOTOPOM PaCCyXKJIE€HHUE CTPOUTCS OT
yCIOBUS K TPeOOBAHHIO HIIM OT TPEOOBAHUS K YCIOBHIO;
® COCTaBJISITH TUIAH PEIICHUS 3a7auu;
®  BBIJICIIATH TAIbl PEIICHUS 33/1a4H;
® UHTEPIPETHUPOBATH BHIYMCIUTEIbHBIE PE3YJIbTATHI B 33]1a4€, UCCIEI0BAThH MOJIYYEHHOE pe-
[IeHHE 3aJ1a4H;
® 3HATh pa3NIUYKMe CKOPOCTEH 0OBEKTA B CTOSUEH BOJIE, MPOTHB TEYCHHUSI U TI0 TEUCHHUIO PEKH;
® pelarh 337a4d Ha HAXOXKJEHUE YacTH YMCiIa ¥ YUcia Mo e€ro 4acTu;
® pemaTth 3a7a44 Pa3HBIX TUIOB (Ha paboTy, HAa TOKYIKH, HA JBUKEHHUE), CBI3BIBAIOIINX TPH
BEJIMYUHBI, BHIJICSTH OTH BEJIMUMHBI M OTHOIIECHUS MEXIY HUMU,
® HAXOJHWTb MPOLIEHT OT YUCIIa, YUCIIO MO MPOLEHTY OT HETO, HAXOAUTh MPOIIEHTHOE OTHOIIIE-
HUE JIBYX YUCEN, HAXOAUTh MPOLEHTHOE CHI)KEHUE WIIA MPOLIEHTHOE MOBBIIICHUE BEJIMYUHBL;
® pellIaTh HECJIOKHBIE JIOTUYECKUE 33]]a4l METOJIOM PaCCYXIACHUM.
B noBceqHeBHOM KU3HM M NIPU U3yYE€HUHU APYTUX NPeIMETOB:
® BBIJIBUTATh TUIIOTE3bI O BO3MOXKHBIX MPEICTBHBIX 3HAUCHHUSIX HCKOMBIX BEJTUYMH B 3a/1a4e
(menaTh MPUKUIKY)
HaruasaHast reomerpus
I'eomeTpuueckue purypnbl



e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHIMU: QUTypa, TOUKA, OTPE3OK, MpsMas, Jy4, JIO-
MaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHHUK U YETHIPEX yTOJIBHUK, IPSIMOYTOJIBHHUK U KBaPaT, OKPYXK-
HOCTB U KPYT, IPSIMOYTOJIBHBIN Mapajuienenure, Kyo, map. M3o0paxars uzydaeMbie QUTYpBI OT PYKH
Y C MOMOIIIBIO JITMHEHKU U IIUPKYJISL.
B noBceHeBHOI ;KH3HH U NPH U3YYeHUH JAPYTUX MPEIMETOB:
e pemiath MPAKTUIECKHE 3a/1a4M C MPUMEHEHUEM MPOCTEUIITNX CBOMCTB (puryp.
N3mepennsi u BbIYUCIEHUS
® BBINIOJIHATH U3MEPECHHE JJINH, PACCTOSIHUN, BEIMYMH YTJIOB, C IOMOIILI0 HHCTPYMEHTOB JIJIs
U3MEPEHUH IUIUH U YIJIOB;
®  BBIYUCIIATH TUIOIIAAH IPSIMOYTOJIBHUKOB.
B noBceiHeBHOI1 JKH3HH U IPH U3YYEHUH JIPYTUX MPEIMETOB:
® BBIYUCIIATH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CUTYAIHSIX, TUIOIIAAN PSIMOYTOITh-
HUKOB;
®  BBINOJHSITH MPOCTEUIIINE TIOCTPOCHUS U U3MEPEHHS HA MECTHOCTH, HEOOXOIMMBIC B Pealib-
HOW JKHU3HU.
Hcropusi MaTeMaTHKH
® OIMCHIBATh OTJCIIBHBIC BBIIAIOIINECS PE3YJIbTATHI, TIOJYYCHHBIC B XOJIC Pa3BUTHS MaTeMa-
TUKHU KaK HayKH;
® 3HATh IPUMEPBI MATEMATHYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3M C OTCUECTBCHHOM U BCe-
MHPHOU UCTOPUEH.
Boinycknuk nonyuum 603modxcHocmsy Hayuumsca 6 5-6 knaccax
Dnemenmol meopuu MHOMCECE U MAMEMAMUUECKOU JI0ZUKU
. Onepuposams NOHAMUAMU: MHONCECMBO, XAPAKMEPUCIUKU MHOICeCmad,
S/IeMeHm MHOICECMBA, NYCMoe, KOHEYHOe U OeCKOHeuHoe MHONCECHB0, NOOMHOICECBO,
NPUHAONEIHCHOCTIb,
. onpeoensims NPUHAONEHCHOCHb INEMEHMA MHOHMCECMBY, 00bEeOUHEHUIO U Ne-
Pecedenuro MHOJNCECMS, 3a0d6amb MHONCECMBO ¢ NOMOWbLIO NEePEYUCTCHUs INEMEHMOS,
CII0BECHO20 ONUCAHUAL.
B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:
o PACNO3HABAMb I02UHECKU HEKOPPEKMHbLE 8bICKA3bIBANUSL,
o CMpoums YenouKku yMO3axkIo4eHull Ha OCHO8e UCNOb308AHUS NPABGUIL JIO-
CUKU.
Yucna
o Onepuposamsv NOHAMUAMU: HAMYPATLHOE YUCIIO, MHOHNCECMBO HAMYPATbHBIX YUCE], Yeloe
YUCTI0, MHOIICECMBO YeblX YUcel, 00bIKHOBEHHASI OpoOb, Oecamuitas Opodb, CMeUlaHHoe YUCo, payu-
OHANLHOE YUCTIO, MHOMCECTNBO DAYUOHANLHBIX YUCET, 2e0OMempuieckds UHmepnpemayus Hamypaib-
HbIX, YeblX, PAYUOHATbHBIX,
®  NOHUMAMb U OOBACHAMb CMbICT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,
®  GLINOJHAMY BLIYUCTIEHUS, 8 MOM YUCTIe C UCNOIL30BAHUEM NPUEMOE PAYUOHATLHBIX BbIUUC-
Jlenutl, 000CHOBbIBAMb AICOPUMMbL BbINOTHEHUS OeUCMBULL,
® ucnoav3oeamv npuzHaxku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmel u npoussedenuis
yycesnl npu GbINOJHEHUU BbIYUCTCHUL U PeuleHUU 3a0al, 000CHO8bI8AMb NPUSHAKY OeTUMOCIU,
®  GBINOHAMb OKPY2IEeHUE PAYUOHATBHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
®  Ynopa0oyUeams YUCIA, 3aNUCAHHbIE 8 8UOe 0OLIKHOBEHHBIX U 0eCAMUUHBIX OpoOell;
o naxooumv HO/ u HOK uucen u ucnonv3zoeams ux npu peutenuu 3a0d;.
®  0nepuposamv NOHAMUEM MOOYIb YUCIA, 2e0MempPUiecKkas uRmepnpemayus Mooyis yucid.
B noBceHeBHOI JKM3HH U MIPH U3YYEHUH JIPYTUX MPEAMETOB:
®  NpUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCTECHUL NPU PeUeHUU NPAKMUYECKUX 3a0ay U pe-
WeHUU 3a0ay Opyeux yueoHbIX npeomMemos;
®  GLINOHAMb CPABHEHUE PE3YTIbIMAMOS GbIYUCTEHUN NPU PEUeHUU NPAKMUYECKUX 3a0ay, 8
MOM YUC/ie NPUOTUNCEHHBIX BbIUUCTICHULL



®  COCMABNAMb YUCTOBbIE BLIPANCEHUS U OYEHUBATND UX 3HAYEHUS NPU PeUeHUU NPAKIMUYECKUX
3a0ay u 3a0a4 U3 Opy2ux yueOHvlX npeomMenos.
YpaBHeHUs H HEPABEHCTBA
o Onepuposamov NOHAMUAMU: PABEHCNBO, YUCTI080€ PABEHCMEBO, YPABHEHUE, KOPEHb YPAGHe-
HUSl, peuieHue YpasHeHus, YUcio80e HepaseHCcmao.
CrarucTuKa U Teopusi BepoOATHOCTEl
o  Onepuposamv NOHAMUAMU: CMONIOYAMbLE U KPY2o8ble OUACPAMMbL, MAOIUYbL OAHHDBIX,
cpeonee apugmemuueckoe,
®  uzsIEKamb, UHGOpMaAYUI0, NPEOCMABIEHHYIO 8 MADIUYAX, HA OUASPAMMAX,
® cocmagnams mabauysl, CMpoOUms OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceHeBHOI ;KM3HH U MPH U3YYEHUH JIPYTUX MPEAMETOB:
® u3B8IEKAMb, UHMEPNPEMUPO8ams U npeoopaz0svléams UH@GOpMayur, npedCmasieHHy0 8
Mabauyax u Ha OUAZPAMMAax, OMpPaANCAOWYI0 COUCMBA U XAPAKMEPUCMUKU PEANbHbIX NPOYECCO8 U
ABTIEHUI.
TekcToBbI€e 32124
e Pewamsb npocmeie u CIONCHbIE 3A0aYU PA3HBLIX MUNOE, A MAKN’Ce 3a0adu NOBLIUEHHOU
mpyonocmu,
®  UCNONBL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CILOACHBIX 3A0ay OJi NOCMPO-
EHUsL NOUCKOBOU CXeMbl U PeuenUs 3a0ay;
®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peueHUs 3a0ay (om mpebosanus K yCi08uro u om
YC08Usl K mpebo8anuio);
®  MOOeUPOBaAmsb paccyltcOeHUs NpU NOUCKe peuteHus 3a0ay ¢ NOMOUbIO 2pag-cxemvl;
®  BblOCNAMb IMANDL PEULCHUSL 3A0AUU U COOEPIUCAHUE KAAHCO020 dMAand;
®  UHMEPNPEeMUPOBAmMsb BbIYUCTUMELbHbIE PE3YIbMAamyvl 8 3a0aye, UCCIe008amb NOJYUEHHOe
pewerue 3a0ayu;
®  QHATUUPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL O8YX 0OBLEKMOB U U3-
MeHeHUe UX XapaKxmepucmux npu COBMeCmMHOM 08UNCEHUU (CKOPOCMb, 8peMsl, pACCMOosHUe) Npu peule-
HUU 3a0a4 Ha 08UdceHUue 08YX 00bEKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONOLOHNCHBIX HANPABTIEHUSX,
®  UCCNe008amb 8CEBO3MONCHBLE CUMYAYUU NPU PeleHUU 3a0ad Ha 08UNCEHUe NO peKe, pac-
CMAmMpusams pasHvle CUCHeMbl OMcHemd,
® pewams pasHooOpaAsHble 3a0a4u «HA YACUY,
® pewams u 060CHOBbIBAMb CB0€ peuleHue 3a0a4 (8bl0eNamb MAmemMamu4eckyro 0OCHO8Y) Ha
HAXO0MHCOEHUe 4acmu YUCid U YUucida no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLA Opoou;
®  0CcOo3HABAMb U OOBACHAMb UOEHMUUHOCHb 3A0aY PASHLIX MUNOB, CEA3bI8AIOWUX MPU Bell-
YUHbL (Ha pabomy, Ha NOKYNKU, HA 08UICEHUE), 8bLOEIAMb MU BETUYUHBL U OMHOULEHUSL MeHCOY HUMU,
NPUMEHSMb UX NPU PeueHuU 3a0ay, KOHCMPYUpo8ams cOOCMEeHHble 3a0aUll YKA3AHHBIX MUNOS.
B noBce1HeBHOI1 KU3HU U TPU U3YYEHUH JPYTUX NPeIMETOB:
®  gbidenAmb NPU peleHuU 3a0ay XapaKmepucmuKu paccCmampueaemou 8 sadave cumyayuu,
OMIUYHBIE OM PeaNbHblX (me, Om KOMOopblX abCmpazuposanucs), KOHCMpYupo8ams HO8ble CUMYayuu
C Yuemom dmux XapaKkmepucmuk, 8 YaCMHOCMU, NPU PeueHuy 3a0ay Ha KOHYeHMpayuu, y4umoléams
NJIOMHOCMb 8eUecmad;
® pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUSL PEANbHBIX CUMYAYUll, 8 KO-
MOpbIX He Mpedyemcs MOUHbLLL BbIYUCTUMETbHBIL Pe3YIbIMan,
® pewams 3a0auu Ha OBUNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCTEMbl OMCYemd.
Harnsanas  reomerpus
I'eomeTpuuyeckue Gurypsl
o [zenexamv, uHmepnpemupo8ams U npeoopasz08vl8ams UHGOPMAYUI0 0 2e0MempUYecKUx
Queypax, npedcmagneHHyIo Ha Yepmedtcax;
® u300padcamsv uzyuaemvie Queypvl Om pyKu u ¢ NOMOUWBIO KOMNLIOMEPHBIX UHCTNPYMEHMOS.
N3mepennsi u BbIYUCTEHUS



J 8bINOIHAMb U3MeEpeHUe ONIUH, PACCMOANHUL, 8eIUYUH Y2N08, C NOMOWbIO UHCMPYMEH-
mMog 0151 U3MepeHUtl ONUH U Yel08;
J BbIUUCTIAMD NIOWAOU NPAMOY2ONbHUKOS, K8AOPAMO8, 00beMbl NPAMOY20IbHbIX Na-
pannenenunedos, Kyoos.
B noBceHeBHOI ;KM3HH U MPH U3YYEHUH JIPYTUX MPEAMETOB:
o BbLIYUCTIAMY PACCMOSHUSL HA MECIMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX, NI0Waou
VUACMKO8 NPAMOY2016HOU (hopmbl, 00beMbl KOMHAM,
®  BBLINOIHAMb NPOCMENUUE NOCMPOEHUSL HA MECIHOCMU, He0OX00UMble 8 PEaibHOU JHCUZHU,
o OYEHUBAMb PA3MEPLL PEATbHBIX 00BEKMO8 OKPYICAIOUWE20 MUPA.
Hcropusi MaTeMaTHKH
o  Xapaxmepuz06amv 6K1A0 GbLOAIOWUXCA MAMEMANUKOS 8 PA3GUMUE MAMEMAMUKY U UHBIX
HayyHuIx odaacmell.

BoinmyckHuk HayuuTes B /-9 kiaccax
JIeMEeHTbI TEOPHU MHOKECTB H MATEMATHY€eCKOM JIOTHKH

° OnepupoBath Ha 6a30BOM YPOBHE NOHITUSIMH: MHOXECTBO, SJIEMEHT MHOYKE-
CTBa, MOJIMHOKECTBO, TPUHAJJICKHOCTD;

° 3a71aBaTh MHO>KECTBA MMEPEUHUCIICHUEM UX DJIEMEHTOB;

° HaxOJUTh NIepeceueHue, 00beIMHEHUE, TTOJIMHOXKECTBO B TPOCTEUILINX CUTY-
anusIx;

° OTepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMU: ONPEICICHUE, aKCUOMA, TEO-
pemMa, J10Ka3aTeabCTBO;

° MPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI JJIs1 TOATBEPHKIACHUSI CBOUX BbICKA-
3BIBAaHUH.

B noBceqHeBHOM KNU3HM M NIPU U3yYe€HUHU APYTUX NPeIMETOB:
®  HCMOJB30BaTh 'padudecKoe MPeACTaBICHUE MHOKECTB AJIs OMUCAHUS PEaTbHBIX TIPOIIECCOB
U SIBJICHUH, IPH PEIICHUH 33724 JPYTUX Y4eOHBIX MPEIMETOB.
Yucaa
e OmnepupoBarh Ha 6230BOM ypOBHE MOHATHUSIMU: HATypaJIbHOE YUCIIO, 1IETI0€ YUCII0, OOBIKHO-
BEHHas Ipo0b, AecATUYHAs ApoOb, CMEIIaHHAas IPO0k, PallMOHAIBHOE YHCIIO, apu(pMETHIECKH KBa-
paTHBIN KOPEHB;
® JCIIOJIB30BaTh CBOMCTBA YKCEI ¥ IIPABUIIA IEHCTBUM ITPU BBHINIOJIHEHUN BBIUYMCIICHUN;
® JCIOJI30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BbINOTHEHUU BBIYMCICHUN U pe-
IICHUW HECJIOKHBIX 3a/1a4;
® BBHINOJIHATH OKPYTJICHUE PAIMOHAIBHBIX YMCEN B COOTBETCTBUHU C MPABUIIAMH;
® OIICHMBATh 3HAUYECHUE KBAAPATHOT'O KOPHS U3 MOJIOKUTEIBHOTO LIETIOT0 YHUCIa;
® pacrno3HaBaTh pallMOHAIBHBIE U UPPAIIMOHAIIbHBIE YNCIIA;
® CpaBHUBATbH YHUCIIA.
B noBceqHeBHOM KNU3HM M NIPU U3yYeHUHU APYTUX NPeIMETOB:
® OIICHUBATH PE3YJbTATHI BEIUUCICHUN TIPH PEIICHUH MPAKTUYECKUX 3a/1a4;
®  BBHITIOJIHATH CPAaBHEHHUE YMCETT B PEATbHBIX CUTYAIIHIX;
® COCTaBJISITh YHCIIOBBIE BRIPAKEHUS MPU PEIICHUH MPAKTUICCKUX 3a7a9 U 3a/1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB.
ToxkaecTBeHHbIE MPe0OPa30BAHMS
e BrInonHATh HECTOXKHBIE TPEOOpa30BaHusl JIsl BHIYMCICHUS 3HAUEHUN YHCIOBBIX BhIpaxke-
HUM, COIEPXKAIINX CTEMEHU C HATypaJIbHBIM ITOKa3aTeIeM, CTETICHH C IIEJIbIM OTPHIIATSIbHBIM MTOKa3a-
TENeM;
® BBINOJHATH HECJIOKHBIE MPEOOPA30BAHUS 1IEITBIX BRIPAKEHUHN: PACKPBIBATH CKOOKH, TIPHBO-
JUTH MOJO0HBIE CIIaraeMbI¢;
® ICIIOJIB30BaTh (DOPMYIIBI COKPAIICHHOTO YMHOKEHHS (KBaApaT CyMMBI, KBaIpaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOILICHUS BBIYUCIICHUHN 3HAYECHU BBIPAKCHHI;



® BBINOJIHATH HECIOXKHBIE Pe00pa30BaHusl IPOOHO-TMHEWHBIX BBIPAXKEHUN U BBIPAKECHHUH C
KBaJpPaTHBIMU KOPHSIMH.
B noBceHeBHOM KU3HHM U IPU U3YYeHUH JPYTUX NPeIMETOB:
® [IOHMMATh CMBICI 3alIUCH YKUCJIA B CTAHJAPTHOM BUJIE;
e onepupoBaTh Ha 6A30BOM YPOBHE IIOHATHEM «CTaHAAPTHAS 3aIMCh YUCIIA».
YpaBHeHus1 U HepaBeHCTBA
e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSMM: PABEHCTBO, YHUCIOBOE PABEHCTBO, YpaBHE-
HUE, KOPEHb YPaBHEHMsI, peILICHHE YpaBHEHHs, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEIlIEeHUE Hepa-
BEHCTBA;
® [IPOBEPSTH CIPABEAIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;
e pelaTh JUHEHHbIE HEPABEHCTBA U HECTIOKHbBIE HEPABEHCTBA, CBOJIAIINECS K JIMHEHHBIM;
® pelaTbh CUCTEMbI HECIIOKHBIX JTMHEHHBIX YPaBHEHU, HEPABEHCTB;
® [POBEPSTH, ABJISAETCS JIM JAHHOE YHUCIIO PEILICHUEM YpaBHEHMsI (HEpAaBEHCTBA);
e pemaTh KBaJIpaTHBIC ypaBHEHHUS 11O (GOPMYIIe KOPHEH KBaIpaTHOTO ypaBHEHUS,
e 1300paXkaTh pEIICHUS HEPABEHCTB M UX CUCTEM Ha YUCIIOBOMU MPSIMOIA.
B noBceiHeBHOI )KM3HM U NPH U3YYEHUH IPYTUX NPeAMETOB:
® COCTaBJISITh U pellaTh JIMHEHHbIE YpaBHEHUS [P PELICHUH 33]1a4, BOZHUKAIOIIKX B APYTUX
Y4eOHBIX MIPEeIMETax.
DOyHKIHUU
e Haxoaurts 3HaueHue QyHKIMH 1O 33JaHHOMY 3HAYEHUIO apI'yMEHTa;
® HaxOJWUTh 3HAYEHUE APTyMEHTa IO 33JJaHHOMY 3HAU€HHUIO (DYHKIMH B HECIOXKHBIX CUTYya-
LUSIX;
®  ONpeAeNaTh [0JIOKEHHE TOUKH 110 € KOOpAUHATaM, KOOPAMHATHI TOUYKH I10 €€ MOJIOKEHUIO
Ha KOOPJIMHATHOM IJIOCKOCTH;
¢ 110 rpaduKy HAXOIUTHh 0OJACTh OMPEAETICHHS, MHOKECTBO 3HAUCHHH, HYyIU (PYHKIUH, TIPO-
MEXYTKHM 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHMsl U yObIBaHHUS, HauOousblllee U HaUMEHbIIEe
3Ha4YeHus1 QyHKINY;
® CTpouThH rpaduK JIMHEHHON PyHKINY;
® [pPOBEPATH, ABISAETCS JIU JaHHBINA Irpaduk rpadukoM 3a7aHHON QyHKUIMN (JIMHEHHOM, KBa-
paTU4HOI, 00paTHOW MPOMOPLHOHATIBHOCTH);
® OmpenensaTh NPUOIMKEHHbIE 3HaU€HUs KOOPAMHAT TOUYKH NepecedeHus rpadukoB GpyHKINH;
e OmnepupoBaTh Ha 0A30BOM ypOBHE NOHITHUSIMU: TIOCIIE0BATENBHOCTD, apupMeTHUECKas Mpo-
rpeccusi, reoMeTpudecKas porpeccHsl;
e pelaTh 33/1a4M Ha POTPECCHHU, B KOTOPBIX OTBET MOKET OBbITh MOIY4€H HEMOCPEICTBEHHBIM
noJicueToM 6e3 MpuMeHeHus popmyi.
B noBcenHeBHOM KNU3HHM U IPH U3YYCHUH JPYTHX MPEIMETOB:
® UCHOJB30BaTh Tpa(UKH pealbHBIX IMPOLECCOB M 3aBUCUMOCTEH Ui ONpeleNeHHs uX
CBOMCTB (HanOoubIINE U HAMMEHbIINE 3HAUE€HUs, IPOMEKYTKH BO3pacTaHUsI U YObIBaHUs, 00JIaCTH 110-
JIOKUTENBHBIX U OTPULATEIBHBIX 3HAYEHUN U T.I1.);
® HCHOJB30BAaTh CBOMCTBA JIMHEHHON (QyHKIMU U ee rpaduK MpU pelIeHuH 3a7a4d U3 APYrux
y4EOHBIX TPEMETOB.
CraTucTHKA M TeopHs BepPOATHOCTEH
e lImers nmpencTaBieHUE O CTATUCTUUECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CIy4aiiHOIO CO-
OBITHSI, KOMOMHATOPHBIX 3a]1a4ax;
e pewiath Npocreiire KOMOMHATOPHBIE 3a]Ja4l METOJIOM MPSIMOTO U OPraHU30BaHHOTO I1e-
pebopa;
MPEJCTaBIATh JaHHbIE B BUJIE TaOJIUL, TUArpaMM, rpaiKoB;
YUTaTh UH(OPMAIIHIO, TIPEACTABICHHYIO B BU/I€ TaOJIUILIbI, 1UarpaMMbl, Tpaduka;
OIpEeIeNIATh OCHOBHBIE CTATHCTUYECKHUE XapAKTEPUCTUKU YUCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIIINX CITydasix;



® UMETh MIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SBICHUSAX.
B noBcenHeBHO KNU3HHM U IPH U3YYEHUH JPYTHUX MPeIMETOB:
® OIICHMBATH KOJIMYECTBO BO3MOKHBIX BAPHAHTOB METO/IOM Iepedopa;
® UMETh IPECTABICHHUE O POJIM MPAKTUYECKHU JTOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHIA;
® CpaBHUBATh OCHOBHBIE CTATUCTUYECKHUE XapaKTEPUCTUKH, ITOJIyYE€HHBIE B IIPOLIECCE pellle-
HUS IPUKIIATHON 3a/1a4M, U3YYEHHUs PEAIbHOTO SIBJICHMUS,
® OIICHMBAThH BEPOATHOCTH PEAbHBIX COOBITUH U SIBIICHUI B HECIIOKHBIX CUTYalLIUsX.
TekcToBBIC 3224
e Pemarp HeCIOXKHBIE CIOKETHBIE 3314 Pa3HBIX TUIIOB Ha BCE apU(METUUECKHE ICHCTBUS,
® CTPOMUTb MOJIENb YCIOBHUSA 3a7audl (B BUE TAOJIMIIbI, CXEMbI, PUCYHKA WM YPAaBHEHMUS), B
KOTOPO#1 JaHbl 3HAUYEHHUS IBYX U3 TPEX B3aUMOCBSA3aHHBIX BEJINYUH, C LEJIbIO IOMCKA PELICHUS 3aJa4H;
® OCYIIECTBJIATH CIOCOO MOKMCKAa PELICHHS 33Jaud, B KOTOPOM PACCYXIECHUE CTPOUTCS OT
yCJIOBHA K TpeOOBAaHUIO MM OT TPeOOBAHUS K YCIIOBHIO;
® COCTaBJIATH IIAH PELICHUs 3a]a4u;
®  BBIJEIATH TAlbl PELICHUS 3a/1a4H;
® UHTEPIPETUPOBATH BHIYUCIUTENIbHBIE PE3YJbTAThI B 33/1a4€, UCCIIEI0BATh ITOJIYYEHHOE pe-
LICHHE 3a]1a4H;
® 3HATH Pa3IMYME CKOPOCTEH 00BEKTA B CTOSUEH BOJIE, TPOTHB TEYCHHUS U TIO TEUCHHIO PEKH;
e pewiarh 3a/1a4M Ha HAXO0XJ/IEHNE YaCTU YKCia U YUCIIa 10 €ro YacTu;
e pelaTh 3a/1a4X PA3HBIX TUIIOB (HA paboTy, HA MOKYIKH, Ha JIBUKEHUE), CBSI3bIBAIOIUX TPU
BEJIMYMHBI, BBIICIATH 3TH BEIMYMHBI U OTHOLLEHUS MEKIY HUMU;
® HAaXOAWUTb IPOLEHT OT YKCIA, YUCIIO 110 IPOLEHTY OT HEro, HAXOAUTh IPOLEHTHOE CHIKE-
HUE WIN IPOLEHTHOE NOBBIIIEHUE BETUYHUHBI;
® peuaTb HECJIOXKHbIE JIOTHYECKUE 3a7a4l METOJJOM PaCCyKICHUM.
B noBceHeBHOI KU3HHM U IPU U3YYeHUH JPYTUX MPeIMETOB:
® BBIJBUTAaTh TUIIOTE3bl O BOZMOXKHBIX MPEAETbHBIX 3HAUEHUSX UCKOMBIX B 3a/1a4€ BEJIMYUH
(enath NPUKUAKY).
I'eomerpuuyeckue Gurypsl
e OmnepupoBarh Ha 6a30BOM YpOBHE MOHATUSIMHU F€OMETPUUECKUX PUTYP;
® U3BJIEKaTh HH(POPMAIIHIO O TEOMETPHUECKUX (PUTypax, MPEACTaBICHHYIO Ha YEPTEKax B SB-
HOM BHJIE;
® [IPUMEHSTSH JUIS PEIICHNUs 3a/1a4 FeOMETPUUECKHEe (PaKThl, €CIIU YCIOBUS UX IPUMEHEHUS 3a-
JlaHbl B IBHOM (hopme;
e pemiarh 3a/1a4l Ha HaX0XKJIEHUE N'€OMETPUUECKHUX BEJIMYUH 110 00pas3aM Uil aJrOpuTMaM.
B noBcenHeBHOM KNU3HHM U IPH U3YYCHUH JPYTHX MPEIMETOB:
® CIOJb30BAaTh CBOWCTBA FEOMETPUUECKUX (PUTYp AJIS peIIeHuUs] TUTIOBBIX 3a/1a4, BO3HUKAO-
LIUX B CUTYalUsIX IOBCEJHEBHON KU3HU, 331a4 IIPAKTUUECKOTO COAEPKAHUS.
OTHomeHus
e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUSIMU: PABEHCTBO (pUryp, paBHbIE (DUTYPHI, paBEH-
CTBO TPEYTIOJIbHUKOB, MAPAJIJIEIBHOCTD MPSAMBIX, MEPHIEHAUKYISPHOCTh NMPSAMBIX, YIJIBI MEXAY Mpsi-
MBIMH, IEPIIEHIUKYIISIP, HAKJIOHHAs, IPOEKIHUS.
B noBcenHeBHO *KNU3HHM U IPH U3YYEHUH JPYTHUX MPEIMETOB:
® CNOJb30BaTh OTHOIIEHUS Ul PEIICHUs NMPOCTEHIINX 3a]1a4, BOSHUKAIOUIMX B PEaJIbHOU
KU3HU.
N3mepenus u BoIMHMCICHUS
¢ BpINonHAT, U3MEPEHUE JUTHH, PACCTOSHUMN, BEJTMYUH YIJIOB, C TOMOIIBIO HHCTPYMEHTOB IS
W3MEPEHUH IJIUH U YIJIOB;
® MpPUMEHATH GOPMYIIBI IEPUMETPA, IJIOLAAN U 00bEeMa, TUIOIIA I TTOBEPXHOCTH OTAEIBHBIX
MHOTOTPaHHUKOB IPU BBIUMCIIEHUSX, KOTJja BCE JaHHBIE UMEIOTCS B YCIIOBHY;
e pUMEHATH TeopeMy IIudaropa, 6a30Bble TPUTOHOMETPUUYECKHE COOTHOIIEHUS JUIsl BBIUUC-
JICHUS JUIMH, PACCTOSIHUM, IUTOIAJEH B MPOCTEUIINX CIydasx.



B noBceiHeBHOI *KM3HM U NPH U3YYEHUH IPYTUX MPeAMETOB:
®  BBIUUCIIATH PACCTOSIHUS HA MECTHOCTH B CTAaHJAPTHBIX CUTYalUsX, IJIOLIAU B IPOCTEHIINX
Clly4dasix, IPUMEHSTH ()OPMYJIBI B IPOCTEHIINX CUTYAIMSIX B TIOBCEIHEBHON YKHU3HH.
I'eomeTpuyecKkHe NOCTPOEHUS
e U300paxaTs TUIOBBIE TIIOCKHE (GUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKH U C TIOMOIIBIO
MHCTPYMEHTOB.
B noBceHeBHOI )KM3HM U IPH U3YYEHHUH IPYTUX NPEAMETOB:
®  BBHINOJHATH IPOCTEHIIINE TOCTPOCHHUS HA MECTHOCTH, HEOOXOIMMBIE B PEaTbHOM KU3HH.
I'eomeTpuueckne npeodpa3oBaHus
e Crpouts Gurypy, CHMMETPUUHYIO JaHHOH (Urype OTHOCUTEIBHO OCH M TOUKH.
B noBceiHeBHOI KM3HM U NPH U3YYEHUH IPYTUX MPEAMETOB:
® pacro3HaBaTh JABM)KEHHE OOBEKTOB B OKPYKAIOLIEM MUPE;
® pacro3HaBaTb CUMMETPHUHBIEC PUTYPBI B OKPYXKAIOILEM MUPE.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
e OrnepupoBaTh Ha 0a30BOM YpPOBHE IMOHSTHUSMHU BEKTOpP, CyMMa BEKTOPOB, IPOU3BE/ECHHUE
BEKTOpa Ha YHUCJI0, KOOPJMHATHI Ha MJIOCKOCTH;
® OnpeAenATh NPUOIMKEHHO KOOPAMHATHI TOUKM MO €€ M300paKEeHUI0 Ha KOOPAMHATHOM
TUTOCKOCTH.
B noBceiHeBHOI »KM3HM U MPH U3YYEHUH IPYTUX MPeAMETOB:
® HCIOJB30BATh BEKTOPHI JIs pEIICHHSI MPOCTEUIIINX 3a/1a4 Ha OTPE/IeIIeHnEe CKOPOCTH OTHO-
CUTEJIBHOTO JIBHKCHUSI.
Hcropusi MaTeMaTHKH
e OnuceiBaTh OT/AEIbHBIC BBIIAIOLINECS PE3YJIbTAThI, IOJIyY€HHBIE B X0JI€ Pa3BUTHUS MaTeMa-
TUKHU KaK HayKH;
® 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHON U BCE-
MHPHOHN UCTOPUEH;
® [IOHMMAaTh POJIb MAaTEMAaTUKHU B pa3BuTHH Poccuu.
MeToabl MaTeMaTUKH
e BriOupars moaxoAsIIui N3ydeHHBIA METOT JAJISl pEIIeHUS] H3yYeHHBIX THIIOB MaTeMaTHde-
CKHUX 3a]1ad;
e [IpuBOIUTH MPUMEPH MATEMATHIECKUX 3aKOHOMEPHOCTEH B OKPY’KaIOIIEeH IEHCTBUTEIBHO-
CTH U MPOU3BENIEHUSIX UCKYCCTBA.

Buinycknuk nonyuum ¢03modcnocms nayuumaca é -9 knaccax
Dnemenmul meopuu MHOIHCECHE U MAMEMAMUYECKOU TI0ZUKU
J Onepuposamv noHsmusmu: onpeoeienue, meopemd, aKkCUOMd, MHOHCECMEO,
XApaKmepucmuky MHONCECMEA, INEMEHIN MHONCECMEd, Nycmoe, KOHeuYHoe U OecKoHeuHoe
MHOXHCECMBO, NOOMHONMCECTBO, NPUHAOLEHCHOCb, BKIIOYEHUE, PABEHCINGEO MHONCECS;

° u306padcamov MHONCECMBA U OMHOULEHUE MHOMCECME ¢ NOMOWbI0 KpPYy208
Oiinepa;

° onpeoesims NPUHAONEHCHOCMb INeMEHMA MHONCECMBY, 00beOUHeHUIO U ne-
peceyeHUur) MHONCeCms,

. 3a0a8amb MHONCECMBO C NOMOWLIO NEPEHUCTEHUS DIIEMEHMO8, ClLOBECHO20
OnUCAHUSA;

. onepuposamv NOHAMUSMU. BbICKA3LIBAHUE, UCMUHHOCIb U JONCHOCTb 8bl-

CKA3bIBAHUS, OMPUYAHUE BbICKA3bIBAHUL, ONepayul HAo 6bICKA3bIGAHUAMU. U, UIU, He,
VCII08HbIE BbICKA3LIBANHUS (UMNIUKAYUL),
. CMpOUMd 8bICKA3LIBAHUS, OMPUYAHUS BbICKAZLIBAHULL.
B noBce1HeBHOI KU3HM U IPU U3YYeHUH PYTUX MPeIMETOB:

® Ccmpoumbs yenouxKu yMosam;oquuﬁ HA OCHO6€ UCNOJIb306AHUA NPABUTL T0CUKU,



®  UCNONIL308AMb MHOMCECBA, ONEPAYUU C MHONCECMBAMU, UX epaduieckoe npeocmasieHue
OJ15 ONUCAHUSL PEaIbHBIX NPOYECCO8 U AGNEHUI.
Yucaa
o  Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPANbHBIX YUCE], MHONCECMBO YeblX YUCe,
MHOIHCECTNBO PAYUOHANLHBIX YUCET, UPPAYUOHATILHOE YUCIO, KBAOPAMHbIL KOPEHb, MHONCECMBO Oeli-
CMBUMENbHBIX YUCe]l, 2e0MempPUiecKas URmepnpemayus HamypaibHbulLX, YeivlX, PaYuoOHAIbHbIX, Oeli-
CMBUMENbHBIX YUCET,
®  NOHUMAMb U OOBACHAMb CMbICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTIe C UCNOIb308AHUEM NPUEMO8 PAYUOHATILHBIX 8bIYUC-
JIeHUtl;
®  GLINONHAMb OKPY2IeHUE PAYUOHANBHBIX YUCE] C 3A0AHHOU MOYHOCMbIO;
®  CpasHUBAMb PAYUOHATbHBIE U UPPAYUOHAIbHBLE YUCTA,
®  npedCcmasisims payUOHAIbHOE YUCLO 8 BUOE 0eCAMUUHOL OpoOU
®  Ynops0ouuUsamv YUCIA, 3aNUCAHHBLE 8 8UOe 0ObIKHOBEHHOU U 0eCAMUYHOU OpoOuU,
e naxooumv HO/ u HOK uucen u ucnonvzogams ux npu peuieHuu 3a0au.
B noBce1HeBHO# KU3HH U MPH U3YYEHUH IPYTUX MPEIMETOB:
®  NpUMEHAMb NPABUNA NPUOIUICEHHBIX LIYUCTICHUL NPU pelleHUU NPAKMUYeCKUx 3a0ay u pe-
weHuu 3a0ay Opyeux y4eOHbvix npeomMemos,

®  BbINOJIHAMb CPABHEHUE PE3)IbmMAMOe6 BbIYUCTICHULL npu peuteHuu npaKkmudeckux 361061’{, 6
mom vucine l’lpu6ﬂl/l.?fC€HHblx 6’bZLlMCJZ€HMZZ,'

®  COCMABNAMb U OYEHUBAND YUCTOBbLE BLIPANCEHUS NPU PEeUleHUU NPAKMUYECKUX 3a0ay U 3a-
oauy uz opyux yueOHvIX npeomemos;

®  3anuUCHLIBAMb U OKPY2IAMb YUCT08ble 3HAYEHUS PeAlbHbIX eTUYUH C UCNONb308AHUEM PA3-
HbIX CUCTeM UMePEeHUS.
ToxnecrBeHHbIE IPeodpa3oBaHust
o  Onepuposamov NOHAMUAMU CMENEHU C HAMYPATbHbLIM NOKA3ameleM, CMeneHu ¢ Yeablm om-
PUYAMenbHbIM NOKA3amenem,
®  GBHINOIHAMb NPEOOPA30BAHUSL YETbIX BbIPANCCHULL: OeliCmEUsi ¢ 0OHOUIEHAMU (CNOJICEHUe,
8blUUMAHUeE, YMHONCEHUE), OUCMBUSL C MHO2OUIeHAMU (CNIOJCEHUe, BblYUMAaHUe, YMHONCEHUE),
®  GBINOIHAMb PA3IONCEHUE MHO2OULEHO8 HA MHONCUMENU OOHUM U3 CNOCOO08: BbIHEeCeHUe 3a
CKOOKY, 2pYNNUPOBKA, UCNONb308AHUE POPMYTL COKPAUWEHHO20 YMHONCEHUS,
®  8blOeNAMb K8AOPAM CYMMbL U PA3ZHOCMU OOHOUTIEHO8;
®  PACKIAO0bI6AMb HA MHONCUMENU KEAOPAMHBIL MPEXUIEeH,
®  GBINOIHAMb NPEOOPAZOBANUSL BLIPANCECHULL, COOEPACAUUX CIMENEHU C YELbIMU OMPUYAMelb-
HbIMU NOKA3AMENAMU, Nepexooums om 3anuc 8 8ude CmeneHu ¢ Yeavlm OmpuyameilbHulM noKazame-
JleM K 3anucu 8 guoe opoou,
®  GLINOIHAML NPeodpPa308aHusi OPOOHO-PAYUOHATILHBIX BbIPANCEHUL: COKpaujenue Opoobell,
npusedeHue aneedopauyeckux opooell Kk ooujemy 3HameHamento, ClodceHue, YMHONCeHue, OelleHue a-
2ebpauyeckux opobell, 8036edeHnue aneedpauieckol Opoou 8 HAMYPALLHYIO U YETYI0 OMPUYAMETbHYIO
cmenems,
®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUL, COOEPIHCAUUX KBAOPAMHbBLE KOPHU,
®  gulOeNAMb K8AOPAM CYMMbL UTU PAZHOCIU O8YUNIEHA 8 B8bIPANCEHUSX, COOEPHCAUUX KBAO-
pamHvle KOpHU,
®  GLINOIHAMb NPEOOPAZOBAHUSL BLIPAINCEHUL, COOEPHCAUJUX MOOYTb.
B noBceHeBHOI ;KH3HH U TPH U3YYeHUH JAPYTUX MPEIMETOB:
®  GLINOIHAMb NPEOOPA30BAHUS U OCUCMBUSL C YUCTAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM 8U0e;
®  BHINOIHAMb NPEoOPA308AHUS ANCEOPAUYECKUX BLIPANCEHUL NPU pPeueHUU 3a0ad Opyeux
VUEOHBIX NPEOMEMO8.
YpaBHeHUS H HEPABEHCTBA



e  Onepuposamsv NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb YPABHEHUs, peuleHue Hepa-
BEHCMBA, PABHOCUTIbHbIE YPABHEHUS, 001ACTb ONnpedeNeHUs YPABHEHUs (HepaBeHCmEd, CUCTeMbl YPAG-
HEeHULl Ul HepageHcms),

® pewiams NuHelHble YPABHEHUs U YPAGHEHUs, C0OUMbIE K JTUHEUHbIM C NOMOWbIO MO*COe-
CMBEHHBIX NPeobpa306anull;

® pewamsb K6AOpamHvle YPAGHEHUs U YPAGHEHUs, CB00UMble K KE8AOPAMHBIM C NOMOWbIO
MONCOeCMBEHHbIX NPeobPa3068aHUlL,

® pewams OpoOHO-TUHELHbIE YDAGHEHUS,

e  pewams npocmeliuiue UpPaAYUOHAIbHbIE YPAGHEHUS 6UOA | f f(x) =a, \/ f(x) = \j 9(x) ;

® pewams YpasHeHus 6uod x"=a ;
®  pewams ypasHeHus cnocobOM Pa3NOHCEeHUs HA MHONCUMENU U 3aMeHbl NePeMeHHOU;
®  UCNONBL306aMb MEMOO UHMEPBALO8 OISl peuleHus Yeavlx U OpoOHO-PAYUOHANbHLIX Hepa-
8eHCmME;
peuiams NUHelinble YPAGHEeHUs U HEPAGEHCMBA C NAPAMEMPAMU;
peuiams HeCl0HCHbLE KAOPAMHble YPAGHEHUS C NAPAMEMPOM;
peulams HeCl0NHCHbLE CUCEMbl TUHEIHBIX YPASHEHUU C NAPAMEempamu,;
® peulamv HeCl10JiCHbIE YPABGHEHUS 8 YElblX YUCIAX.
B noBceiHeBHOI KM3HM U NPH U3YYEHUHU IPYTUX MPEAMETOB:
® cocmaenamo U peuams JuHelnsle U K8aopammsle yYpagHeHus, YPaeHeHUs, K HUM CE8005UjU-
ecs, cucmembl TUHEHBIX YPAGHEH U, HEPABEHCME NPU peuleHUU 3a0ad Opy2ux y4eOHblX npeomMemos;
®  GLINOIHAMb OYEHKY NPABOON0000Us Pe3yIbmamos, NoAY4aemMblx NPU peulenuy TUHelHbIxX U
K8AOPAMHBIX YPAGHEHUU U CUCMEM TUHEUHbIX YPAGHEHUL U HEPABEHCME NPU peueHuu 3a0ay Opyeux
VUEOHBIX NPEOMEMO8,
® gulOUpamsb coomeemcmayruue ypasHeHus, HepaseHCmaead Uil Ux cucmemvl 0Jisk cocmasiie-
HUsL MamemMamu4eckou Mooenu 3a0aHHOU PeaibHOU CUMyayuu Uiu RPUKIAOHOU 3a0ayll;
®  yMemb UHMEPNPEemuUpo8ams NOLYYEHHbIU NPU peuleHUuy YpaeHeHus, HepaseHcmea Uil Cu-
cmembl pe3ylbmam 6 KOHmMeKcme 3a0aHHOU PeanbHOt CUMYayuu Uiy NPUKIaOHOU 3a0adu.
DOyHKIHUU
o  Onepuposamv NOHAMUAMU. DYHKYUOHANbHAS 3A6UCUMOCTb, (DYHKYUS, epadur (yHKyuu,
CcnocobOwl 3a0anus QyHKYuY, apeymenm u 3Hadenue QyHKyuu, ooaacms onpeoeneHus U MHOMCECMBE0
3HaueHuti QOYHKYuu, Hyau QYHKYUU, NpomMedxncymru 3HAKONOCMOSAHCMBA, MOHOMOHHOCMb (YHKYUU,
YemHOCmMb/HeuemHoCmb QYHKYUU,
® cmpoumbs 2paguKky TUHEUHOL, K8aOpamuyHou QYHKYUll, 00pamuot nPponopYUOHAIbHOCMU,

GyHKyuu 6uoa: y:a+Lb, y=~x,y=3%x, y=x5
X+

® Ha npumepe K8AOPAMUYHOU (YHKYUU, UCNOBb308AMb NPeobpa308anus epagura yHkyuu
y=f(X) 012 nocmpoenus epadpuxos dynxyuii y — af (kx+b)+c;

® CcoCcmasname ypasHe s NPSIMOU NO 3A0AHHbIM YCII08USIM: NPOX00sujell yepe3 08e MOUKU C
3A0AHHBLIMU KOOPOUHAMAMU, NPOX0OAujell Yepe3 OAHHYI0 MOYKY U NAPAIIENbHOU OAHHOU NPAMOT,

® uccnedosams QYHKYUIO no ee epaguxy;

®  HAX0OUMb MHONCECMBO 3HAYEHUL, HYJIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHO-
cmu K8aOpamudHou (yHKYuu;

®  onepuposamv NOHAMUSIMU. NOCLEO0B8AMETbHOCHb, APUPMEMULECKAsL NPOSPECCUSL, 2e0Mem-
puuecKkas npozpeccusi;

® pewams 3a0a4u HA APUPMEMUUECKYIO U 2EOMEMPULECK)TO NPOSPECCUIO.

B noBceHeBHOI JKM3HHM U MIPH U3YYEHUH JIPYTUX MPEAMETOB:

®  ULIIOCMPUPOBAMb C HOMOUWBIO 2PAPUKA PEATIbHYIO 3ABUCUMOCTb UTU NPOYECC NO UX XAPAK-

MepUCmuKam,



®  LUCNOIB308aMb CBOUCMEBA U 2PAPUK KEAOPAMUYHOU PYHKYUU NPU PeutenuU 3a0ay U3 Opyaux
VUeOHbIX NPeOMemos.
TexcroBbIE 3a7aUH
o Pewamv npocmeie u CL0JCHbIE 3a0a4U PA3HBIX MUNOS, A MAKJCe 3A0a4U NOBLIULEHHOLL
mpyonocmu,
®  UCNOAB308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJist NOCMPO-
€HUSI NOUCKOBOU CXeMbl U PeuleHusl 3a0at,
®  pPasiuuamv MOOeib MeKCma U MoOelb peueHusl 3a0ayu, KOHCMpYupoeams K 0OHOL MoOelu
PpeuteHust HeCI0ACHOU 3a0ayl pasHvle MOOeIU MeKCMa 3a0ayi;
®  3HamMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuterust 3a0ay (0m mpebdosanusi K YCio8uio u om
VCao8usi kK mpebosanuio);
®  MOOenUpPOB8amb PAcCyNHCOeHUsl NPU NOUCKE PeuleHUsl 3a0a4 ¢ NOMOWbIO 2pap-cxempl;
®  BblOENAMb IMANDL PEULeHUS 3A0AYU U COOEPIUCAHUE KAAHCO020 dMAanda;
®  yuemb 8b10UPAMb ONMUMATILHBIU MEMO0 peuleHus 3a0a4u U 0CO3HABAMb 8blOOP Memooda,
PaAccmMampusams pasiudHble Memoobl, HAX00UNMb PA3HbLE PEUIeHUs. 3a0a4U, eClU 603MONCHO,
®  aHAIU3UPOBAMb 3aMPYOHEHUsL NPU PeUuleHUU 3a0a4;
®  GLINOIHAMb PA3IUYHbIE NPE0OPA30BAHUS NPEOTIONCEHHOU 3A0ayl, KOHCMPYUPOBAMb HOBbLE
3a0a4u u3 OAHHOIU, 8 MOM Yucie 0opamHule;
®  UHMEPNPemuUpPo8ams BbIUUCIUMELbHbLE Pe3YIbMamsl 8 3a0aye, UCCIed08amsb NOIYUEHHOe
peuterue 3a0aqu;
®  QHATUUPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL O8YX 0OBEKMO8 U U3-
MeHeHUe UX XapaxKmepucmuk npu COBMeCMHOM O8UNCEHUU (CKOPOCMb, 8PeMS, PACCMOSIHUE) NPu peuie-
HUU 3a0a4 HA 08UJICEHUE O8YX 00BEKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONOJONCHBIX HANPABIEHUSX,
®  UCCIe)08aMmb BCEBO3MONCHbIE CUMYAYUU NPU PeleHUl 3a0ad Ha 08UdiceHue no pexe, pac-
cMampueams pashvle CUCHeMbl Omcyuemd;
® peuamsv pa3sHOOOPA3HbBLE 3A0AYU «HA YACMUY,
® peuams u 000CHOBLIBAMb CB0E pelieHUue 3a0ay (8bLOeNAMb MAMEeMAMUYECKY0 OCHO8Y) Ha
HAXOMHCOEHUe Yacmu YUCId U YUCLA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICIA OpoOuU;
®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCTb 3A0AY PAZHLIX MUNOB, CEA3bIBAIOWUX MPU Gell-
YUHBL (Ha pabomy, Ha NOKYNKU, HA O8UdICEHUe), 8bIOEIAMb IMU GEIUYUHBL U OMHOULEHUSI MENCOY HUMU,
NPUMEHAMb UX NPU PeleHUul 3a0ay, KOHCMPYUpo8ams coOOCmMEeHHble 3a0a YKA3AHHbIX MUNO08;
®  grademv OCHOBHLIMU MEMOOAMU PeUeHUs 3a0ay HA CMeCU, CNLA8bl, KOHYEHMPayuu,
® pewambv 3a0a4u HA NPOYEHMDBL, 8 MOM HUCTLE, CIONCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM, UC-
NOIb3YsL PA3HBLE CNOCOODL;
® pewams j0cudecKue 3a0ayu Pa3HbIMU CROCODAMU, 8 MOM yucie, ¢ 08yMs OIOKAMU U C
mpems O10KaMUu OaGHHBIX C HOMOWBIO MAOIUY,
® pewams 3a0a4u N0 KOMOUHAMOPUKe U MeOPUlU 8ePOIMHOCHEN HA OCHO8E UCNOIb30BAHUS
U3YYEHHBIX MemOo008 U 060CHOBLIBAMb peuleHUe,
®  peuamv HeCI0NHCHbLE 3A0aAYU NO MAMEMAMUYECKOU CMAMUCTIUKE;
® 081a0emb OCHOBHBIMU MEMOOAMU PEUeHUsT CIOHCEMHbIX 3a0ay. apugmemudecKuil, anieeo-
paudeckutl, nepedop 8apuaHmos, 2eoMempuyecKull, epaguyecKull, NPUMeHAms UX 8 HO8bIX N0 CPABHe-
HUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBce1HeBHO KU3HU U PU U3YYEHUH PYTUX NPeIMETOB:
®  GbIOCNAMb NPU PeueHUl 3a0a4 XapaKkmepucmuKky paccmampusaemoll 8 3a0ade cumyayuu,
OMIUYHBIE OM PeanlbHbIX (Mme, 0m KOMOPbLX AOCMPAUpoBaAIucy), KOHCMPYUPO8ams HO8ble CUMyayuu
C yuemom 3mux Xapaxkmepucmuk, 8 YaCMHOCIMU, NPU peueruu 3a0ay Ha KOHYESHMpPayuu, Y4umoléans
NJIOMHOCMb 8eUlecmed;
® peuwams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEATIbHbIX CUMYayuUll, 8 KO-
MOpbIX He mpedyemcst MOUHbIU GbIYUCTUNENbHBLU Pe3YTbmant,;
® pewams 3a0a4u HA OBUNCEHUE NO PeKe, PACCMAMPUBAsL PA3HbLE CUCTEMbL OMCYemd.
CrarucTuKka U TeOpusi BepOSITHOCTEM



o Onepuposamsv NOHAMUAMU: CMOIOYAMbBlE U KPY208ble OUaAzpammbvl, madauybl OAHHBIX,
cpeoHnee apugpmemuueckoe, mMeouana, HauboIbulee U HauMeHbulee 3HAYeHUs. 8bl00PKU, PA3ZMAX Gbl-
OOpKuU, oucnepcus u CMmanoapmHoe OMKIOHeHUe, CAYUAUHASA USMEHYUBOCTb,

®  u3sIEKaAMb UHGDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX, 2papuKax;

® cocmasnams mabauysl, CMpoUms OUASPAMMYL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepupogamv NOHAMUAMU. PAKMOPUAT YUCILA, NEPECTNAHOBKU U COYEMAaHUs, MPeY20TbHUK
Tackansa;

®  NpUMeHAMb NPABUIIO NPOU3BEOEHUs NPU PeuleHUU KOMOUHAMOPHbIX 3a0ay;

®  Onepupo8amb NOHAMUAMU: CAYYUAUHBIU ONbIM, CLYYALHBIN 86100D, UCNLIMAHUE, JleMeHmap-
Hoe clyyaliHoe coovimue (UCX00), Kiaccuueckoe onpeoeiieHue 8eposimHOCmuU CIyHatuHo20 coObImus,
onepayuy Hao Cay4auHbIMU COOLIMUAMU,

®  1pedcmasnAms UHGOPMAYUIO C NOMOWbIO KpYy208 Jiepa;

® pewambs 3a0a4uU HA BLIYUCTEHUE 8EPOAMHOCTIU C NOOCUEMOM KOAUYECMBa 8apUAHmMOos C No-
MOWBIO KOMOUHAMOPUKU.

B noBce1HeBHO# KU3HHU U MPH U3YYeHUH PYTUX MPEIMETOB:

® u3GIEKAMb, UHMEPNPEemuposams U npeobpasosvléams uUHGopmayuio, npedcmasieHHyo 8
mabauyax, Ha OUAepPaMMax, epapurax, Oompaxicarouyio C80UCMEa U XapaKmepucmuKu peaibHbix npo-
Yeccos u s8NeHUll,

® onpedensams CMamucmudeckKue XapaKmepucmuxu 6bl00poK no mabauyam, ouazpammam,
epaguxam, bINOIHAMb CPAGHEHUE 8 3ABUCUMOCINU OM YelU PeueHUs 3a0a4u;

®  OYeHUBAMb 8EPOSMHOCHb PEAbHBIX COOLIMULL U AGTIEHUI.

I'eomeTpuyeckue GpUrypbl

o  Onepuposams NOHAMUAMU 2eOMEMPULECKUX Puzyp;

®  u361eKamb, UHMEPNPemMupo8ams U npeodpas08vleams UHGOPMAYUIO O 2e0MempudecKux
Queypax, npedcmasieHHyI0 Ha YePmMeNcax,

® npumensmb 2eomempuyeckue akmeol 05 peulenusl 3a0ay, 8 MmoMm Yucie, Npeonoia2aruux
HeCKONILKO WdA208 peuleHUs,

*  opmynuposams 8 NPOCMeENUIUX CLYUASIX CBOUCMBA U NPUSHAKU Pusyp;

®  00KA3b18AMb 2e0MEMPUYECKUE YMBEPIHCOCHUSL,

® grademv CMAaHOAPMHOU Kidccugukayuel niockux gueyp (mpeyeoibHUKo8 U yemvlpex-

V20IbHUKOB).
B noBce1HeBHOM KU3HHU U TPH U3YYEHUH IPYTHX MPeIMETOB:

®  UCNOIB3068AMb CEOUCMBA 2eOMEMPULECKUX (uyp O/ peuleHus 3a0ad NPaKmuyecKo2o xa-

pakmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTIUH.
OTtHOmICHUS!

o  Onepuposamsv NOHAMUAMU. PABEHCMBO USYp, pasHble (PUcypsl, PABEHCMBO MPEY20IbHU-
K08, NAPANNENbHOCIb NPAMbIX, NEPNEHOUKVIAPHOCTb NPAMbIX, Y2ibl MEHCOY NPAMBIMU, NEPNEHOUKY-
JIAAP, HAKIIOHHASL, NPOeKYuUsi, no0obue gueyp, no0odHvle Gueypovl, NOO0OHbIE MPEY2ONbHUKU,
® npumensms meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPESKAX NPU peuleHuU
3a0ay;
®  Xapaxmepuzo8ams 63aUMHOE PACHOLONCEHUE NPAMOU U OKPYIHCHOCIU, 08YX OKPYHCHOCEU.
B noBce1HeBHO¥ KU3HHM U MPH U3YYEeHUH JPYTUX MPEIMETOB:
®  UCNONIBL306aMb OMHOWEHUS OJIsl peulenUs 3a0ay, 603HUKAIOUUX 8 PEANbHOU HCUSHU.
N3mepeHus 1 BLIYHCIEHUS
e  Onepuposams npedcmasienusmu o OuHe, nIowaou, ooveme Kax seauyunamu. Ipumensmo
meopemy [lughazopa, popmynsi nrowaou, obvema npu peuenuy MHO2oUA208bIX 3A0ay, 8 KOMOPbIX He
gce OanHble npedcmasienvl A6HO, a Mmpebylom GblYUCIEHUL, ONepuposamy 6onee WUPOKUM Koaude-
CMeoM opmyn ONUHbL, NIOWAOU, 00bEMA, BbIYUCTIAMb XAPAKMEPUCMUKU KOMOUHAYUL hucyp (OKpyHC-
Hocmell U MHO20Y201bHUKO8) BbIYUCTIAMb PACCIOSAHUSL MeXHCOY uaypamu, npumMeHams mpuesoHomem-
pureckue hopmynvl 05t 8bIMUCIEHUL 8 DOJIee CIONCHLIX CLYYAsX, NPOBOOUMb GbIYUCTEHUSL HA OCHOBE
PABHOBENUKOCIU U PABHOCOCMABIEHHOCU,



®  1POBOOUMb NPOCMbLE BLIYUCTEHUSL HA 0OLEMHBIX MENAX,
® opmynuposams 3a0auu Ha eblUUCIeHUe ONIUH, NIOWAdel U 00beMO8 U Peuams Ux.
B noBceHeBHOI ;KM3HHU U IPH U3YYEHUH JPYTUX MPEIMETOB:

®  1POBOOUMb BLIYUCTEHUS HA MECIHOCIU,
®  npuMeHAmb HOPMYIbL NPU BLIYUCTEHUAX 8 CMENHCHBIX YUeOHbIX NPeOMemax, 8 OKpyicauell
oelicmeumenbHOCmu.
I'eomeTpuuecKkue NOCTPOEHU
o Uszobpasxcams ceomempuyeckue hucypvl no meKCmosomy 1 CUMBOIbHOMY ONUCAHUIO;
®  C80DOOHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 8 HECIONCHBIX CIIYUASX,
®  GLINOIHAMb NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb OMOENbHbIE MEeMOObl NOCMPOEHUU
YUPKYIeMm U TUHEtKOU U NPOBOOUMb Npocmeliue UCCie008aHUsl YUCIA PeuleHull;
®  u300padicamv Munosvle NIocKue Queypel i 06veMHble Meld ¢ NOMOUWBIO NPOCMENUUX KOM-
NbIOMEPHBIX UHCMPYMEHMOS.
B noBce1HeBHO# KU3HHM U IPU U3YYEHUH PYTUX MPeIMETOB:
®  GLINOAHAMb NPOCMeUuUe NOCMPOEHUs HA MECMHOCMU, HeOOX0OUMbLE 8 PealbHOU HCUSHU,
®  OYeHUBamb pamepvl pedibHblX 00BEKMO8 OKPYHCAIOUWEe20 MUpA.
IIpeoOpa3oBanus
o  Onepuposamv noHaAmMuUeM 0BUNHCEHUS U NPe0OPA308aHUsL NOO0OUs, 8lA0emb NpUemMamu no-
cmpoeHus Qhucyp ¢ UCNoIb308aHUEM OBUINCEHULL U NPeoOpazo8anuli N0000Usl, NPUMEHAMb NOJLYYeHHble
3HAHUS U ONBIM NOCMPOEHUL 8 CMENCHBIX NPEOMEMAX U 8 PealbHbIX CUMYAYUSX OKPYIHCATOWe20 MUpa,
e cmpoumbs hucypy, no00OHYI0 OAHHOMU, NOIBL30BAMBCS CEOUCMEAMU NOO0OUSL 0151 000CHOBA-
HUSL C8OUICME pueyp;
®  NpUMEHAMb CEOUCMBA OBUNCEHULL OJIsl NPOBEOEHUS NPOCMEUUUX 0O0CHOBAHULL CBOUCME (DU~
2yp.
B noBce1HeBHOI KU3HHU U MPH U3YYEeHUH JPYTUX MPEIMETOB:
®  NPUMEHAMb CEOLCNEA OB8UNCEHULL U NPUMEHAMb N000OUE 01 NOCMPOEHUL U BbIYUCTEHUI.
BekTOopbI M KOOPAUHATHI HA MJIOCKOCTH
e  Onepuposamv NOHAMUAMU 8EKIMOP, CYMMA, PAZHOCHb 8EKIMOPOS, NPOU3BeOeHUe 8eKmopa
HA YUCTI0, Y20l MeHCOY BEKMOPAMU, CKANAPHOE NPOU3BeOeHUe 8eKIMOPO8, KOOPOUHAMbL HA NIOCKOCMU,
KOOpOUHAmMul 8eKmMopa,
®  GLINOIHAMb O0CUCMBUS HAO BeKMOPAMU (CIOJHCEHUe, 8bIYUMAHUE, YMHONCeHUe HA YUCTLO),
BLIYUCTIAMb CKANAPHOE Npou3eedeHue, onpeoeisims 8 NPOCMeUX CLyYasx Y20l Mexcoy 8eKmopami,
8bINOIHAMb PA3N0JHCEHUE 8EKMOPA HA COCMABNAIWUE, NPUMEHAMb NOJYYeHHble 3HAHU 6 (u3ukKe,
N0Ib308aMbCSL HOPMYNOU BLIYUCTICHUS PACCMOSIHUS MeNHCOY MOYKAMU NO U3BECHHBIM KOOPOUHAMAM,
UCNONIb306aMb YPABHEHUS (hucyp 01 peuleHus 3a0ay,
®  NpUMEHAMb BeKMOPbL U KOOPOUHAMBL OJI8 PEULEeHUS 2e0MEeMPUYeCKUX 3a0ay HA 8bIYUCTEHUE
OJIUH, Y2ll08.
B noBcenHeBHO KU3HHU H MPU U3YYEeHUH JPYTUX NMPEIMETOB:
®  UCNONB306aMb NOHAMUSL BEKMOPO8 U KOOPOUHaAm OJisl peuleHus 3a0a4 no gusuke, ceocpa-
Guu u Opyeum yueonvim npeomMeman.
HcTropust MaTeMaTUKH
o Xapakmepuzosamuv 6K1AO 8blOAIOWUXCL MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U UHBIX
HayuHvlx obracmeil;
®  NOHUMAMb POTb Mamemamuxy 6 passumuu Poccuu.
MeToabl MaTeMaTUKH
o Ucnonvsys uzyuenHvle Memoovl, nposooums 00KA3amelbCmeo, 8bINONIHAMb ONpOo8epiice-
Hue;
®  guIbUpams U3yyeHHble Memoobl U UX KOMOUHAYUY OISl peuleHUs MamemMamu4eckux 3a0a4;
®  UCNONB308AMb MamMeMamuyecKue 3HaHus 0l ONUCAHUS 3AKOHOMEPHOCMEll 8 OKpYicarouelt
OeticmeumenbHOCMu U NPOU3BEOEHUSX UCKYCCBA,



®  NPUMEHANTD npocmeﬁmue npoecpamvmHsle cpeacmea U 3N1IEKMPOHHO-KOMMYHUKAYUOHHbLE CU-
cmemovl npu peuleHuu mamemamu4ecKux 3a0au.

Conepmaﬂne Kypca MaTEMAaTUKHU B 5-6 kiaccax

HarypaJjbHble YncjIa U HYJIb

HarypajibHbIil psii YHCeJ M ero CBOMCTBa

HatypanbHoe 4uciio, MHOKECTBO HATYypPaIbHBIX YHCEJ U €0 CBOMCTBA, H300paKEHUE HATYPATbHBIX
Yy CceJl TOUKaMU Ha YUCI0BOM NPsAMOU. MCronb30BaHne CBOMCTB HATYPaJIbHbBIX YMCEI IPU PELIECHUH 3a1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCeI

Paznuune mexmy mudpoit u unciom. [lo3uninonHas 3anuch HaTypaabHOTO YUCIIA, TOMECTHOE 3Ha-
YeHHE UQPHI, Pa3psiibl U KIACCHI, COOTHOIICHUE MEXKIY IBYMS COCETHUMHU Pa3psTHBIMU €IUHUTIAMU, UTE-
HUE Y 3aMMCh HATYPATbHBIX YHCEL.

OxkpyriieHue HATYPaJbHBIX YHCeJ

HeobxomuMocth okpyriieHus. [IpaBuio OKpyriaeHUs HATypaIbHBIX YUCEIL.

CpaBHeHHe HATYPAJIBHBIX YK Ce], CPaBHeHHeE ¢ ynciom

[ToHsITHE O CPAaBHEHHUH YHUCEIl, CPABHCHHUE HATYPATBHBIX YUCEN IPYT C IPYTOM H C HYJIEM, MaTeMa-
TUYECKas 3allUCh CPAaBHEHUM, CIIOCOOBI CPaBHEHUS YHCEI.

JelicTBUSI C HATYPAJIbHBIMH YUCJIAMHU

CrnosxeHue ¥ BBIYUTaHHUE, KOMIOHEHTHI CJI0KEHUS M BBIYMTAHUSA, CBA3b MEKYy HUMHU, HAX0XKJICHUE
CYMMBI U Pa3HOCTH, U3MEHEHHE CYyMMEBI U PA3HOCTH MIPH M3MEHEHUU KOMIIOHEHTOB CIIOKCHUS M BBIUWTA-
HUSL

YMHOKEHUE U JIeIICHHEe, KOMIIOHCHTBl YMHOXCHHS U JICJICHUS, CBSA3b MEX/y HUMH, YMHOKCHHUE H
CII0)KEHHE B CTOJIOUK, JIEJICHUE YTOJIKOM, ITPOBEPKA PE3yNbTaTa ¢ MOMOIIbIO MPUKUIKUA U 0OpaTHOTO JIei-
CTBHSL.

[lepemecTuTENbHBIN U COUETATENBHBIN 3aKOHBI CJIOKEHHUS U YMHOKEHHUS, paclpeeIuTeIbHbIN 3a-
KOH YMHOXEHHUS OTHOCUTEIBHO CJIOKEHHUS, 000CHOBAHUE ANCOPpUMMO8 BbINOJHEHUS apupmemuyeckKux
Oeticmauil.

CreneHb ¢ HATYPAJbHBIM MOKA3aTeIeM

3anuch YnciIa B BUJE CYMMBI Pa3psIHBIX CIIaraeMbIX, MOPSIOK BBITIOTHEHHS JCHCTBHIA B BhIpaXKe-
HUSX, COJICPIKAIUX CTENICHb, BRIYUCIICHUE 3HAYCHUN BBIPAXKCHHH, COIEPIKAIUX CTEIICHb.

YucnoBble BHIpAKEHUsI

UrcoBoe BeIpaXKEHUE U €T0 3HAUCHUE, MTOPSIOK BBITOJTHCHUS JCHCTBUIA.

JleJ1eHHe ¢ 0CTATKOM

Jlenenne ¢ 0CTaTKOM Ha MHOXECTBE HATYPAJIbHBIX YHCEIl, cgolicmaa oenenusi ¢ ocmamxom. Ilpax-
THYECKHE 3a7]a4H Ha JICTICHUE C OCTATKOM.

CBoiicTBa M MPU3HAKH A€JTUMOCTH

CBOWCTBO JIETUMOCTH CYMMBI (pa3HocTH) Ha uncio. [Tpusnaku nenmumoctu Ha 2, 3, 5, 9, 10. Ilpu-
3Haku denumocmu Ha 4, 6, 8, 11. Joxazamenvscmeo npusnarxoe oerumocmu. PeneHne mpakTHIeCKHUX 3a1a4
C MPUMEHEHUEM MPU3HAKOB JICIIMMOCTH.

Pa3noxkeHue 4ynciia Ha NPOCTHIE MHOMKUTETH

[IpocTeie u cocTaBHBIC YUCHTA, peutemo Ipamocghena.

Pa3nosxeHne HaTypalbHOTO YKCIIa HA MHOKUTENH, pa3oKeHUEe Ha POCThIe MHOKUTENH. Kouye-
cmeo Oenumenell YUCId, AleOPUMM PA3I0NHCEHUS YUCIA HA NPOCMble MHONCUMENU, OCHOBHAs meopemda
apugmemuxu.

AuaredpanyecKne BbIpaKeHHs

Hcnonb3oBanue OyKB At 0003HAYCHHSI YMCEI, BEIYUCIICHIE 3HAUCHHUS alre0pandecKoro BeIpaxke-
HUS, IPUMEHEHUE aredpanvyeckuX BhIPAKEHUH IS 3alMCH CBOMCTB apudMeTHYecKux JeHCcTBUM, Mpeod-
pa3oBaHUe anreOpanyecKux BhIPAKESHUN.

Jeanrenu U KpaTHbie

JlenuTenb u €ero CBOWCTBA, OOIIHI IeTUTENb ABYX U OoJiee Yncen, HanOOIbIINI 00NN EIUTENb,
B3aMMHO MPOCTHIC YHCIIAa, HAXOXKIeHNEe HanOobiero oodmero aenutens. KpatHoe u ero cBoiicTBa, od1ee



KpaTHOE JBYX U OoJiee yuces, HauMEeHbIIIee 0011ee KpaTHOe, CIIOCOObI HaX 0K ICHHSI HAMMEHBIIIET0 00IIero
KpaTHOTO.

Apodu

OO0bIKHOBEHHbIE IPOOH

Hons, yacTs, IpoOHOE yKcio, Apodsb. [IpodHoe uncio kak pe3ynbrar AeneHus. [IpaBuibHbie U He-
MpaBUJILHBIE IpOOH, CMeaHHast TPOOb (CMEIIaHHOE YHCIIO).

3anuce HaTypaJIbHOIO YUCIIa B BUIE IPOOH C 3aJaHHBIM 3HaMEHAaTeIeM, MPeoO0pa3oBaHNe CMEIIaH-
HOM IpoOM B HEMIPABWIBHYIO APOOh U HA00OPOT.

[IpuBenenue npodeit Kk 061eMy 3HameHates0. CpaBHEeHHE OOBIKHOBEHHBIX JIPOOEH.

CrnosxeHue 1 BbIYMTaHHE OOBIKHOBEHHBIX Ipo0eil. YMHOKEHUE U IeJIeHHe OObIKHOBEHHBIX IpOOeH.

Apudmernueckue 1eHCTBHS CO CMEILIAHHBIMU JIPOOSIMH.

Apudmernueckue neicTBUs ¢ JPOOHBIMU YHCIIAMH.

Cnocobvl payuonanrusayuu 6bI4UCIeHUU U UX NPUMEHEHUE NPU GbINOTHEHUU OelCEUl.

JecaTn4unblie Jpodu

Lenast u npoOHas yactu aecatuyHon qpobdu. [IpeobpazoBanue aecaTUUHBIX ApoOel B 0OBIKHOBEH-
Hble. CpaBHEHHE JACCATUYHBIX apo0ei. ClioKeHUe U BRIUMTAHUE NECATUYHBIX ApoOeit. OkpyrieHue necs-
THYHBIX Ipo0ei. YMHOXKEHHE U JEICHHUE IeCATUYHBIX Ipo0ei. [Ipeobpaszosariue 0ObIKHOBEeHHbIX Opobell 6
decsimuunble Opoou. Koneunvie u 6eckoneunvie decamuutvle Opoou.

OTHo1IEeHNe IBYX YHCET

Macmrab Ha ruiane u kapte. [Iponopuuu. CBoiicTBa mponopuuii, (pUMEHeHHEe TPOMOPIUI U OTHO-
LICHUH IIPU PELIECHUN 3a/1a4.

CpenHee apupmMeTnyeckKoe yuceJ

Cpennee apudmernyeckoe IByxX uncen. M3o0paxeHue cpeHero apuMeTudecKoro IByX 4uces Ha
YHCIIOBOM NpsIMOM. Pelienne npakTuyeckux 3a/1ad ¢ MpuMEHEHUEM cpeiHero apudmerudeckoro. Cpedrnee
apugmemuueckoe HeCKOIbKUX YUCEL.

IIpoueHTbI

[TonsTre npolieHTa. Beruucnenne mpoIeHTOB OT YKCIIA U YHCIIa 0 U3BECTHOMY MPOIEHTY, BhIpa-
’KCHHE OTHOIIICHHS B TIPOIIEHTaX. PeneHne HeCIOKHBIX MPAKTHYECKHUX 33124 ¢ IPOIICHTAMH.

JAunarpammbl

Cronbuateie U KpyroBble auarpammbl. M3Brneuenune uHbopmanuu U3 guarpamm. MzobpasiceHue
ouUazpamm no 4ucio8bim OAHHbIM.

PauuonanbHbIe yncia

IMoJi0:kuTeIbHBIE U OTPHLIATEIbHBIE YHCIA

N300pakeHne yrcena Ha YUCIOBOM (KoopauHaTHOM) npsmMoil. CpaBHeHue yucen. Moaynb ducra,
reoMeTpHYecKasi HHTEPIPETans MOIYJIsI yucia. JIeficTBUS ¢ TIOI0KHUTENBHBIMA U OTPHUIIATEIbHBIMU YHC-
namMu. MHOXKECTBO IeNbIX YHCeT.

IlonsiTHE 0 panMOHAIBLHOM YHCcJIe. [lepsuunoe npedcmasienue 0 MHOHCECMEe PaAYUOHALbHBIX YU~
cen. JIeicTBUA ¢ pallMOHAIbHBIMU YUCIIAMHU.

Pelnenue TekCTOBBIX 33724

EnuHunbl u3mMepeHMid: IIUHBI, TUIOMIAAM, 00beMa, MacChl, BpEMEHHU, CKOPOCTH. 3aBUCUMOCTH
MEXTy €AMHHUIIAMHA U3MEPEHUS KaXKI0OW BEIMYUHBI. 3aBUCIMOCTH MEXTYy BETUIHMHAMU: CKOPOCTh, BPEMSI,
paccTosiHUe; TPOU3BOIUTEIBHOCTD, BpeMs, paboTa; 11eHa, KOJIUYECTBO, CTOUMOCTb.

3anauu Ha Bce apudpmMeTnUecKme AeiCcTBUSA

Pemenne TekcToBBIX 3a7au apupMeTHUECKHUM criocoboM. Mcmonb3oBanue Tadnuil, cxem, yepTe-
XKeH, IPYTUX CPeJCTB MPECTABICHUS JAHHBIX MPHU PEIICHUH 3a/1a4H.

3agauu Ha JBMKeHHe, Pa00Ty M MOKYNKHU

Pemennie HecOXKHBIX 3a/1a4 HA JBUKEHHUE B TPOTUBOMIOJIOKHBIX HAMPaBIEHUIX, B OJJHOM HaIlpaB-
JICHWUH, IBIKEHHE TI0 PEeKe M0 TEUESHUIO U TPOTHB TeueHus. Pemenne 3a1a4 Ha coBMecTHYIO padorty. [1pu-
MEHEHHUe po0eil Mpu peleHnn 3a1a4.

3aga4yu Ha YACTH, 0JIH, MPOIEHTHI

Pemenue 3a1a4y Ha HaXOXKACHHUE YAaCTH YUCJIAa U YKCTIa 110 ero yacTu. Pemienue 3aa4 Ha MPOIIEHTHI
u nonu. [TpuMeHnenue nponopiuuii Ipu pelieHuu 3aaad.



Jlornueckue 3agauu

Perienne HECOXKHBIX JIOTUYECKUX 3a1ad. Peuenue 102udeckux 3a0ai ¢ nOMowwio zpaghos, mao-
uy.

OcHoBHbIE MeTO/IbI pPellleHUsI TEKCTOBBIX 3a1a4: apupMeTuuecKkuii, mepedop BapuaHTOB.

Harasanasi reomerpust

durypsl B OKpyxariieMm Mupe. Harmsimaeie npeacraBieHus 0 Gurypax Ha IUIOCKOCTH: TpsMasi,
OTpE30K, JIy4, YroJl, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT. YeTbIpeXyrojabHUK, MPIMOYTOJIbHUK,
KkBagpatr. TpeyroiabHUK, 6udbl mpey2onvhukos. llpasunrbHvle mHozoyeonvHuky. N300pakeHre OCHOBHBIX
reoMeTpuuecKux Guryp. Bzaumuoe pacnonogicerue 08X NPAMulX, 08YX OKPYICHOCMEL, NPAMOU U OKPYIH#C-
Hocmu. JlnuHa oTpeska, JoMaHoU. EnuHunsl u3Mmepenus mmHbl. [locTpoeHne oTpes3ka 3aJaHHOM UIMHBIL.
Buns! yrios. I'panycHas mepa yria. M3Mepenue u nocTpoeHue yriioB ¢ IOMOLIbIO TPAaHCIOPTHPA.

[Tepumerp MHOTOyrONBHUKA. [loHATHE TIIOMAAU (DUTYPBI; SAUHUIBI H3MEpEeHHs uTomaau. [Llmo-
ab NpsSMOYrojbHUKA, KBajapaTa. [IpubnmkenHoe uaMepenue miomanan Guryp Ha kieryaToil Oymare.
Pasnosenukue gueypoi.

Harnsgaeie npeactaBieHus 0 NpoCTPaHCTBEHHBIX (purypax: Ky0, nmapaenenumes, pu3mMa, mupa-
Myja, map, chepa, KoHyc, nuianaap. V3o0paskeHune npocTpaHCTBeHHBIX (Guryp. [lpumepsr ceuenuil. Mro-
2oepanHuku. Ilpasunvrvlie mnococpannuku. IIpumepsl pa3BepTOK MHOTOIPAHHUKOB, HUIMHAPA U KOHYCA.

[TonstTue o0bvema; enuHuIBl 00beMa. O0BEM MPSIMOYTOIBHOTO NapajuieNenunena, Kyoa.

[Tonsitue o paBenctBe duryp. LienTpanbHas, oceBas u sepkanrvras cummeTpuu. M300pakeHue cum-
METPUYHBIX QUTYD.

Pemrenune nmpakTuyecKux 3a/1a4 ¢ MPUMEHEHHEM IPOCTEHIIINX CBOMCTB HUTYD.

Hcropus maremMaTuKu

Llossenenue yughp, 6yks, uepoenughos 6 npoyecce cuema u pacnpeoeienus npooykmos Ha /[pesrem
Bruosenem Bocmoxe. Ceszb ¢ Heonumuueckou pegontoyuetl.

Pooicoenue wecmuodecamepuunou cucmemvl cuucnenus. Iloasnenue O0ecamuuHol 3anucu ducei.

Pooicoenue u pazsumue apugpmemuxu namypanvueix uucen. HOK, HO/J, npocmsie yucna. Pewemo

Opamocghena.
Tosenenue Hynsi u ompuyamenvbHolx uucen 6 mamemamuxe opesnocmu. Ponv [Juogpanma. I[louemy

(-1)(-1) = +1»

/pobu 6 Basunone, Ecunme, Pume. Omxpoimue decsamuunuix opobeu. CmapunHvle cucmemsi Mep.
Jecamuunvie Opobu u mempuueckas cucmema mep. JI. Maenuyxui.

Copep:xaHue Kypca MaTeMaTHKH B /-9 Ki1accax

Aaredpa

Yucaa

PanunonanbHbie yncia

MHOkeCTBO palMOHANBHBIX uncen. CpaBHEHHE pallMOHANBHBIX yuceln. [IeficTBUS ¢ palroHa b-
HBIMU YHcliaMu. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecimudHol 0poobio.

HppanuoHajbHble YUCIA

[TonsTHe MppanMoHATBLHOTO YKcia. Pacmo3HaBanue uppanuoHanbHbIX uncen. [Ipumeps mokasa-

TeNbCTB B anredpe. ppannoHanbHOCTh Yyncia \/é . [Ipumenenue B reomerpun. Cpasnenue uppayuonais-
HbIx yucen. MHoocecmeo OelcmeumenbHuix Yuce.

ToxnecTBeHHBIE IPe0Opa30BaHUA

YuciioBble M 0YKBEHHbIE BHIPAKEHHUS

BeIpaxxeHue ¢ nepeMeHHON. 3HaueHHE BbIpakeHUs. [1ocTaHOBKA BBIpaKEHUI BMECTO NIEPEMEH-
HBIX.

Leibie BoIpaKeHUst

CreneHb ¢ HaTYpaJbHBIM IIOKa3aTesIeM U ee cBoiicTBa. [IpeoOpa3oBanus BeIpakeHUH, CopepKaIx
CTEIIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

OpHowieH, MHOrowieH. /[eficTBUS ¢ OJHOYJIEHAMM M MHOIOWIEHaMHU (CIOYKEHUE, BBIYUTAHUE,
yMHOeHue). DopMyJibl COKpAIIEHHOIO YMHOXKEHHUS: Pa3HOCTh KBAaJpaTOB, KBaApaT CyMMbl U Pa3HOCTH.
PaznoxeHne MHOTOYJICHa Ha MHOXKHTETH: BbIHECEHHE OOIIEr0 MHOXHTENS 33 CKOOKH, SpYHNUposKd,



npumenenue Gopmyn COKpaweHHo20 yMHodxceHus. Keaopammuwiii mpexunen, pasioxcenue K8aopamHozo
Mpexuiena Ha MHOMCUMENU.

ApoOHo-panmnoHa/ibHbIE BHIPAKEHUS

Crenenp ¢ nenbiM mnokaszareneM. [IpeoOpasoBanue IpoOHO-TMHEWHBIX BBIPAKEHHI: CIIOKEHHE,
YMHOXXEHHE, JACIICHHE. Aeebpauueckas Opodw. JJonycmumole 3HAUEHUS NePEMEHHBIX 8 OPOOHO-PAYUOHATb-
Huix guipaxcenusx. Cokpawenue anceopauveckux opooet. Ilpusedenue aneedbpauueckux opoobetl Kk oouemy
3Hamenamento. [eticmeus ¢ aneedpauyecKkumu Opooamu. ClodHCeHUe, 8blyumanue, YMHOJCeHUe, OelleHue,
6036e0eHUe 6 CMeneHb.

IIpeobpazosanue svipadicenuil, COOEPAHCAUX 3HAK MOOYJIA.

KBaapatHbie KOpHU

Apudmernueckuii KBaJpaTHbIi KopeHb. [IpeoOpa3oBanne BbIpaKeHUH, COIEPKALINX KBaJpaTHbIE
KOpPHH: YMHOXKEHUE, JIeJICHHE, BHIHECEHHE MHOXHUTENS U3-TI0J 3HAKa KOPHSI, HeceHue MHOdCUmesns noo
3HAK KOPHSL.

YpaBHeHUs M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOWCTBA YUCIOBBIX PABEHCTB. PaBEHCTBO ¢ IEpeMEHHOM.

YpaBHenus

[lonsiTue ypaBHEHHS M KOpHSA ypaBHeHUSs. [Ipeocmasnenue o paenocunvrocmu ypagueruu. Oo-
Jacmy onpeoeneHus ypasHerus (061acms 0ONyCmMuMbLX 3HA4eHUll NePeMeHHO).

JluHeiiHOe ypaBHEeHHE H €r0 KOPHH

Pemenue nunelHbIX ypaBHEHUU. Jlunetinoe ypasnuenue ¢ napamempom. Konuuecmeo xopreu nu-
Helino2o ypasHenus. Pewenue nunelinvix ypasHeHuti ¢ napamempom.

KBanpaTrHoe ypaBHeHHe U er0 KOPHH

KBanpatnsie ypaBHenus. Hemomnnble kBajipaTHbIe ypaBHeHHs. JJUCKpUMUHAHT KBaJIpaTHOTO YpaB-
HeHust. @opmyna KOpHEW KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas meopeme Bu-
ema. PellieHue KBaipaTHBIX ypaBHEHUIN :UCIIOIB30BaHUE (POPMYITBI ISl HAXO0XKICHUS KOPHEH, epaguyeckuii
MemoO peuleHusl, pasiloHceHue Ha MHOMCUmenu, no0bop KopHel ¢ UCno1b3osanuem meopemvl Buema. Ko-
JIUYEeC80 KOpHell K8AOPAMHO20 VPABHEHUs. 8 3A8UCUMOCMU Om e20 OuckpumuHawma. bukeadpammvie
ypasHenus. Ypasuenus, c600uMble K TUHEUHbIM U KeaopamuviM. Keadpammubvie ypasHenus ¢ napamempom.

JlpoOHO-panHoOHAIbHbIE YPABHEHHUS

Pemenue npocrednux IpoOHO-IMHEHHBIX YpaBHEHUU. Peuwenue OpooHO-payuoHaibHbIX YpasHe-
HUI.

Memoowi pewenust ypagHenuti. Memoobl paGHOCUTbHLIX NPeoOpa308anuil, Memoo 3amensl nepe-
MeHHOoU, epaguueckuti memoo. Hcnonv3zosanue ceoticme YyHKyull npu peutenuu ypagHeHuil.

Tpocmetiwue uppayuonanvnsie ypasnenus euoa T (x) =a, \/ f(x) = \/ 9(x) .

Ypasnenus suoa X"=a .Ypaenenus 6 yenvix yucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ IByMS IEpEMEHHBIMU. JINHEWHOE ypaBHEHUE C IBYMs IEPEMEHHBIMU. [Ipsamas Kak
epaguueckasn unmepnpemayus MIUHeH020 YPAGHEHUs C 08YMS NePeMEeHHbIMU.

[TonsTHE cucTeMbl ypaBHEeHUN. Penmenue cuctemMsl ypaBHEHUN.

MeTtoapl peleHns CUCTEM JIMHEWHBIX YPaBHEHUM C IBYMS TIEPEMEHHBIMU: epaghuueckuti Memoo,
Memoo cloxceHusl, METO T TOJICTAHOBKH.

Cucmembul TUHENIHbIX YPABHEHULL C NAPAMEMPOM.

HepagencrBa

UucnoBeie HepaBeHCTBA. CBOWCTBA YHMCIIOBBIX HepaBeHCTB. [IpoBepka crnpaBemIMBOCTH Hepa-
BEHCTB IPH 33JaHHBIX 3HAYEHUSX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. Qbnacms onpedeneHus Hepagen-
cmea (06aacms OONYCMUMbIX 3HAYEHUL NePeMEeHHO).

PelreHne TMHENHBIX HEPABEHCTB.




Kesaopamnoe nepasencmeo u e2o pewienus. Pewenue K8aOpamuvlx HepaseHcma: UCNONb308aHUE
ceoticme U epaguxa KeaopamudHou QyHKYuu, Memoo UHmMepaanos. 3anucy peulenus KeaopamHo20 Hepa-
eencmea.

Pewenue yenvix u OpobHO-payuoHaIbHBIX HEPABEHCIE MEMOOOM UHIMEPBAIIOS.

CucreMbl HEpaBEeHCTB

CucreMbl HEpaBEHCTB € OJHOU IepeMEHHOM. Pelienre cucreM HEpaBEeHCTB ¢ OJHOM NIEPEMEHHOM:
JTUHENHBIX, kK6aopammubix. VI300pakeHne pelieHnsi CUCTeMbl HEpaBEHCTB Ha YHCIOBOU MPSIMOM. 3amuch pe-
IICHUS] CHCTEMBI HEPaBEHCTB.

DOyHKIUU

IMousiTHe PyHKIMHU

JlexkapTOBbI KOOPJUHATHI HA TUIOCKOCTH. POpMUpPOBAaHUE MPEACTABICHUI O METarpeIMEeTHOM TO-
HATHH «KOOpAUHATHI». CIoco0BI 3ajaHus (GYHKIMNA: aHATUTHYECKU, rpadudeckuii, Tabnnunbli. ['padux
¢bynkun. [Ipumeps! GyHKIHIA, TOTy4aeMBbIX B MPOLIECCE UCCIIEOBAHMS PA3IMYHbBIX PEabHBIX MPOIIECCOB
U pemieHus 3aaa4. 3HaueHne QyHkuu B Touke. CBOMCTBAa QyHKIMI: 007IaCcTh ONpeaAeIeHNs, MHOKECTBO
3HAYEHUH, HYJIH, TPOMEXKYTKU 3HAKOTIOCTOSIHCTBA, YemHOCMb/HeuemHoCmy, TPOMEXYTKHA BO3pACTaHUS U
yObIBaHMs, HAaHOOJIbIIIEE U HANMEHbIIee 3HaueHus1. VccienoBanue pyHKIUY 110 ee TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno saoanuvie ghynkyuu.

JInHeiiHasa QpyHKIHA

CaoiicTBa u rpaduk nuHerHON GyHKIUHU. YTI0BON KoddduiueHT npsmoii. Pacnonoxxenue rpa-
¢uka TMHEHHON (HYHKIMY B 3aBUCHMOCTH OT €€ YIII0BOro ko3 duimenta u cBo6oaHoro wiena. Haxooxc-
OeHue K03(ppuyuenmos nunetiHou GYHKYUU no 3a0aHHbLIM YCI08UAM: NPOXOAHCOeHUe NPAMOU yepe3 08e
MOYKU C 3Ad0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPALIelbHOU OaH-
HOU NPSMOII.

Keaagparnunas pyHkuus

CaoiicTBa U rpaduk kBagparndHoi GyHKIWU (mapadona). [locmpoenue epaguka kKeadpamuyHou
@ynxyuu no mouxam. HaxoxaeHue Hynel KBaApaTUUHON QYHKIUU, MHOMCECMBA 3HAYEHUl, NPOMENHCYn-
K08 3HAKONOCMOAHCMEA, NPOMENHCYMKOE8 MOHOMOHHOCU.

O0paTHasi NpONOPUHOHAIBLHOCTD

k
ColicTBa (DyHKIUH Y = k y = " I'unepbona.
X

I'pagpuku gynxyuii. Ilpeoopaszosanue epagurka ynkyuu y = f (X) 011 nocmpoerus epaghuxos

pynxyuil 6uoa y =af (kx+b)+c-

I'paghuxu gynkyuii y:a+L, y=~xy=3, y=|x-

X+Db

ITocnenoBaTeIbHOCTH M IPOrPECCUH

Uucnosas mocienoBareabHOCTh. [IpUMephl YUCIOBBIX MOCIEAOBATEIBHOCTEN. beCKOHEeUHbIE 110~
clie[oBaTeIbHOCTU. ApudMeTnueckas mporpeccus u ee cBorctsa. ['eomerpuueckas nporpeccus. Popmyna
00wezo unena u cymmobi N NEPEbIX YleHO8 apudmemuieckol u ceomempuyeckoul npoepeccui. Cxoosawasics
2eoMempu4ecKkas npocpeccus.

Pelnenue TekCTOBBIX 33724

3agauu Ha Bce apuMeTHYECKHE AeHCTBUS

Perienue TeKCTOBBIX 3ajau apudmMeTHuecKkuM criocodom. Mcnonb3oBaHue TabIuIl, CXeM, yepTe-
KeH, IPYTUX CPEICTB MPEICTABICHUS JAHHBIX IIPH PELICHUH 3a/1a4H.

3agaum Ha ABHKEHHE, PAa0OTy M MOKYIIKH

AHanu3 BO3MOXHBIX CUTYyallUi B3aUMHOT'O PacHoOJIOKEHUsI 00BEKTOB MPH UX ABUKEHUU, COOTHO-
IIeHUs1 00bEMOB BBITIOIHIEMBIX pabOT MPH COBMECTHOM paboTe.

3aga4yu Ha YACTH, 10JIH, IIPOLICHTHI

Pemenue 3a1au Ha HaAXOKAEHNE YAaCTH YMCIIA U YHCIIa TI0 €ro YacTu. Perienne 3a1a4 Ha MPOLIEHTHI
u noau. [Ipumenenue nponopuuil Ipy penieHuu 3anay.

Jlornuyeckue 3aga4u

Pemenune norunueckux 3agau. Pewenue no2uueckux 3a0a4 ¢ nomowbio 2pagos, mabnuy.



OcHOBHBbIE MeTO/IbI pPellleHNs] TeKCTOBBIX 3aJau: apupMeTHIecKuid, anredpanyeckuii, mepedop
BapUaHTOB. [lepsuunvle npedcmasienus 0 Opyeux Memooax peuerus 3a0ay (ceomempuieckue u epagude-
CKUe Memoobl).

CTaTHCTHKA U Teopusi BepPOSITHOCTEN

CraTucruka

TabnuuyHoe U rpaduueckoe MpeaCTaBICHUE JAaHHBIX, CTOJI0YAThle U KPYroBbIE JAUArpaMMebl, rpa-
(buKkH, TpUMEHEeHNe AuarpaMM U rpaduKoB 1Ji OMKMCAHUS 3aBUCUMOCTEH peanbHbIX BETUYHUH, U3BJICUCHUE
uHbopManuu U3 Tabaul, 1uarpaMm U rpadukoB. OnucaTenbHble CTATUCTHYECKUE TTOKA3aTeN YHCIOBBIX
HaOOpOB: cpenHee apupMeTudecKoe, Meduana, Haudoblllee 1 HauMEeHbIlee 3HaueHus. Mephl paccenBa-
HUS: pa3Max, OUCnepcusi U CmaHoapmHoe OmKIOHeHUe.

CityyaiiHasi \BMEHYMBOCTb. MI3MeHUNMBOCTh IpU U3MEpEHUsIX. Pewarowue npasuna. 3akoHomepHo-
CMu 8 UBMEHYUBBIX BETUUUHAX.

Cay4aiinblie cOObITHSA

CaiyuaiiHble ONbITHI (IKCIIEPUMEHTBI), DJIEMEHTApHbIE CllydaliHble cOObITHS (MCcX0/bl). BeposTHo-
CTH 3JIeMEHTapHBIX cOObITHIl. COOBITHS B CIIydallHBIX dKCIEPUMEHTaX U OJaronpusTCTBYIOIINE AJIEMEH-
TapHble COOBITHA. BeposaTHOCTH cirydaliHbIX COOBITUI. OTBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH CO-
obiTusiMu. Kiaccuueckue BEpOSITHOCTHBIC OMBITHI C MCIOJIb30BAHUEM MOHET, KYOUKOB. [Ipedcmasnenue
cobvimutl ¢ nomowwto ouazpamm Jinepa. IIpomueononodxcruvle codvimus, 0O6veOuHeHue u nepeceyeHue
coovimuti. Ilpasuno cnooicenusn eepoamuocmeti. Cayuaiinsiii 6vi60p. Ilpedcmaenenue 3xKcnepumenma 8
suoe depesa. Hezasucumvie cobvimus. Ymunoocenue eeposmuocmett Hezagucumuvlx coovimui. Ilocredosa-
meibHble Hezasucumble ucnvimanus. [IpencraBieHne 0 He3aBUCUMBIX COOBITUSAX B JKU3HH.

Inemenmopl KOMOUHAMOPUKU

IIpasuno ymnooicenus, nepecmanogxu, pakmopuan uucia. Covemanus u yucio covemanuti. Pop-
myna wucna covemanuil. Tpeyeonvnux Ilackans. Onvimel ¢ 60AbUUM YUCTIOM PABHOBO3MONCHBIX dlIeMEH-
mapusix cobvimuil. Buluucnenue seposmuocmeti 8 onvlmax ¢ npumMeHeHuem KOMOUHamopHuix popmyn. Hc-
noimanusi bepnynnu. Ycnex u neyoaua. Beposmnocmu coovimuii 8 cepuu ucnotmanuil bepnynnu.

Cnyuaiinvle genuuunbl

3HakomMcmeo co cryyauHbIMu 8eIUNUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CTYYAUHbIX 8elu-
yun. Pacnpedenenue eepoamuocmeti. Mamemamuueckoe oxcuoanue. Ceoticmea Mamemamuiecko2o 0x#cu-
Oanus. [lonamue o 3axone 6onvuiux yucen. Mzmepenue geposmuocmei. Ilpumenenue 3aKkoHa 601buUX Y-
cell 8 COYUON02UU, CIMPAX08AHUU, 8 30PABOOXPAHEeHUU, obecnedeHuy 6e30NACHOCMU HACeNeHUs 8 Ype38bl-
YAUHBIX CUMYAYUSIX.

I'eomerpus

I'eomeTpuueckue Gpurypsi

Durypsl B reOMeTpPUM U B OKPYKAIOIeEM MUpe

I'eometpuueckas gurypa. dopmupoBaHue MPEICTaBICHUN O METANPEAMETHOM MOHITHUU «hu-
rypay.

Touka, THUS, OTPE3OK, MpsIMas, Ty, JJoMaHasl, IIIOCKOCTb, YToJl, OMCCeKTpHUCca yTiia U ee CBOWCTBA,
BH/JIBI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cuMMeTpHs reoMeTpudeckux ¢puryp. LleHTpanbHas ciMMeTpHsi TEOMETPUYECKHUX QUTYP.

MHOroyroJibHUKHU

MHOroyroiabHHK, €ro 3JIEMEHTHI U ero cBoMcTBa. Pacro3HaBaHue HEKOTOPHIX MHOTOYTOJIbHHUKOB.
Buinyxnvie u negvinykivie mro2oy2onbHukuy. IIpaBuabHbIe MHOTOYTOJIBHUKH.

Tpeyronbauku. Beicota, MenuaHna, OMcceKTpurca, CpeIHsIsl TUHHS TPEYToIbHIKA. PaBHOOE IpeHHBIN
TPEYTOJIbHUK, €70 CBOMCTBA U NMPU3HAKU. PaBHOCTOPOHHMI TpeyroidbHUK. [IpAMOYTronbHBIN, OCTPOYTOJIb-
HBIH, TYIOYTOJIbHBIN TPEYroJIbHUKU. BHEIIHUE yribl TpeyroibHuKa. HepaBeHCTBO TpeyrojibHUKA.

YetbipexyronpHuku. [lapannenorpamm, poM0O, MpsIMOYTOJIBHUK, KBaJIpaT, Tpanenus, paBHoOeApeH-
Has Tparnenus. CBoICTBa U MPU3HAKU NapajuiesorpaMma, poMoa, npsMoyrojbHUKa, KBapara.

OKpyXHOCTb, KPYyr

OKpy>XHOCTb, KPYT, UX 3JIE€MEHTHI U CBOMCTBA; LIEHTpalbHbIE U BIUCaHHbIE yriibl. KacaTenbHas u
cexyujas X OKpYXXHOCTH, Ux cgouicmea. BricaHHbIE U OMMCAHHBIE OKPYKHOCTH Ul TPEYTOJIbHUKOB, Ye-
MbIPexy20/1bHUKO8, NPABUTLHBIX MHO20)20IbHUKOS.



I'eomeTpuueckue Gpurypsl B npocTpancTBe (00beMHbIE TeJIa)

MHnozcoepannuk u e2o snemenmul. Hazeanus MHO202paHHUKOG C PA3HbIM NOJIONCEHUEM U KOAUYe-
cmeom epanetl. [lepBudHbIE MpEACTaBICHUS O MUPaMUJIE, MapajieNenumnese, npume, chepe, mape, 1u-
JIMHJIPE, KOHYCE, UX 3JIEMEHTAX U MPOCTEUIINX CBOMCTBAX.

OTtHowmenust

PasencrBo ¢puryp

CBoiicTBa paBHBIX TPEYrOJIbHUKOB. [[pU3HaKku paBeHCTBA TPEYrOJIbHUKOB.

IMapanieabHOCTH NPSAMBIX

[Tpu3Haku ¥ CBOMCTBA MapaUIeNbHBIX IPAMBIX. Akcuoma napaniiervhocmu Eexiuoa. Teopema @a-
neca.

IlepnenauKy./IsipHbIC IPSIMbIE

[Ipsmoit yroa. [lepnennuxyisip k npsamoil. Haknonnas, npoexkuusi. CepeAMHHbIN NEPHIEHIUKYIAP K
otpesky. Ceoiicmea u npuzHaKu NepneHOuKyIspPHOCU.

Ilooooue

IIponopyuonanvrvie ompesku, nooobue gueyp. [looobnvie mpeyeonroruxu. Ipusnaku noooobus.

B3anMHoe pacnosioskeHne IpsMON U OKPYKHOCTHU, 08YX OKPYIHCHOCHEL.

HN3mepeHus u BIYHCTEHUS

Beauyunbl

[Tonsitue Benmuuubbl. Jnuna. M3mepenune mimnHbl. EquHUIB H13MEpeHUs JUIMHBL. BennunHa yria.
I'panycnas mepa yrna.

[TonsiTre o momaau MiIocKoi GUrypsl u ee cBoiictBax. M3mepenue miomaneil. Equnuibr uamepe-
HUS IJIOILA/IH.

[Ipencrasienne 06 oObeMe 1 ero cBoiicTBax. M3mepenue o0bema. EMUHUIIBI H3MepeHus 00bEMOB.

HN3mepeHus u BIYUCICHUSA

WNHcTpyMeHTHI A1 U3MEPEHH U MOCTPOSHUH; U3MEPEHNE U BBIYMCICHUE YIJIOB, UIUH (paccTos-
HUi), Tuiomaaen. Tpuronomerpuueckue GyHKIIMU OCTPOTO yIiaa B MPSIMOYTOJIBHOM TPEYrOJIbHUKE 1puco-
HoMempuyecKue QyHKyuu mynozo yena. BeluucieHne 3J1eMeHTOB TPEYTroJIbHUKOB C HCIIOIh30BAaHUEM TPH-
TOHOMETPUYECKUX COOTHOLIECHUH. DOpMyIbl MIOMAAN TPEYTOIbHHUKA, apajuleiorpaMMa U €ro 4acTHBIX
BUJI0B, POPMYJIBI JUTMHBI OKPYKHOCTH M IUTOMaAu kpyra. CpaBHeHHE U BeIYUCIICHUE TUIomanei. Teopema
[Tudaropa. Teopema cunycos. Teopema Kocunycos.

Paccrosinus

PaccrosHue mexxy Toukamu. PacctostHue oT TOUKH 10 IpsAMol. Paccmosinue medxcoy ghueypamu.

I'eomeTpuueckue nocrpoeHus

I'eomeTprueckue nocTpoeHus sl UIUTIOCTPALIMM CBOMCTB F€OMETPUYECKUX (DUTYD.

WNHcTpyMeHTBI 17151 TOCTPOEHUI: LIMPKYIIb, JINHENKA, YTOJIbHUK. [Ipocmetiwiue nocmpoenus yupk)y-
JleM U TUHEUKOU: nOCmpoeHue OUCCeKMpPUChl yeia, NepneHOUKyIsapa K npsamot, yaid, pagHo20 OaGHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MpeM CIMOPOHAM, 08YM CHOPOHAM U Y2y MeHCOy HUMU, COPOHE
U 08YM NPUREAHCAUUM K Hell YeTaM.

lenenue ompeska 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckune npeodpa3oBaHus

IIpeoOpa3oBanust

[Tonstue nmpeodpazosanus. [IpencraBieHre 0 MeTanpeAMETHOM TIOHATHH «IIpeoOpa3oBanuey. 11o-
oobue.

JABuxenust

OceBas U LEHTpaJIbHAsI CUMMETPUS, N0BOPOM U napaiienbHuli nepenoc. Kombunayuu oeusicenuil
HA NIOCKOCMU U UX C80UCMEA.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

BekTopsl

[TonsTre BekTOpa, NEHCTBUS HA/l BEKTOPAMH, HCIIOIH30BaHUE BEKTOPOB B PU3UKE, pasziodceHue
8eKMOpa Ha COCMABAIWUe, CKAIAPHOE NPOU3BeOeHuUe.

Koopannarsi



OCHOBHBIE TIOHATHS, KOOPOUHAMbL 6EKMOPA, PACCMOsAHUE MedHcOy moukamu. Koopounamul cepe-
Ounbl ompesxa. Ypaenenus gueyp.

IIpumenenue 6exkmopos u KOoOpourHam OJis peueHus NPOCMeNUUx 2eoMempuUecKux 3a0au.

HcTropust MaTeMaTHKH

Bosnuxnosenue mamemamuxu xax Hayku, smansl ee pazeumus. OCHO8Hble pazoenvl MAmeMamuKu.
Buioarowuecs mamemamuku u ux 6x1ao 8 pazeumue HayKu.

beckoneunocmv muoscecmea npocmoix uucen. Yucna u onunst ompesxos. Payuonanvhsie yucia.
Ilompebrocmo 6 uppayuonanvruix yuciax. lllkona [ugacopa

3apoorcoenue aneeopvi 6 Hedpax apupmemuxu. An-Xopezmu. Posicoenue bykeennou cumeonuxu. 11,
@epma, @. Buem, P. [lexapm. Hcmopusi 6onpoca o HaxoxicoeHuu opmyn KopHell anieedbpauyeckux ypas-
HeHuti cmenenetl, bonvuux yvemvipex. H. Tapmanwvs, /{oc. Kapoano, HX. Abenw, O. I'anya.

llossnenue memooa xkoopounam, nO360AIOUE20 NEPEBOOUMb 2eoMempuieckue 00bLEKmMbl Ha A3bIK
aneeopul. llosenenue epapuxos gyuxkyui. P. /lekapm, I1. @epma. Ilpumepol paznuunvlx cucmem Koopou-
Ham.

3aoaua Jleonapoo Iluzanckoeo (Pubonayuu) o kponukax, yucia Pubonayuu. 3adava o waxmam-
Hoti 0ocke. CXO0UMOCMb 2e0MempuUyecKol Npocpeccuul.

Hcmoxu meopuu seposmuocmeti. cmpaxosoe oeno, azapmuvie uepwvl. 11. @Pepma, b.Ilackanw, A.
bepnynnu, A.H.Konmozopos.

Om 3emnedenus k ceomempuu. Ilugazop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npagunvhbix MHO20Yy201bHUKO0S. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue kyoa. Hc-
mopus yucia w. 3onomoe cevenue. «Hauana» Eexnuoa. JI Dunep, H.H.Jlobauesckuii. Mcmopus namozo
nocmynama.

l'eomempuss  u uckyccmeo. [eomempuueckue 3aKOHOMEPHOCMU — OKPYICAIOWe20  Mupd.

Acmponomus u eceomempus. Ymo u kak y3uanu Anaxcazop, Spamocgen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmosnua om 3emau 0o Jlynvl u Connya. Mzmepenue paccmosnus om 3emau
0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu. J1. Diinep. HU. Jlobauesckuu, I1.J1. Hebviuies,
C. Kosaneeckas, A.H. Koamozopos.

Mamemamuxa 6 passumuu Poccuu. Ilemp I, wikona mamemamuueckux u HagueayKux HayK, pa3eu-
mue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckasn npoepamma u M.B. Kenovi.



TemaTuueckoe miaHupoBanue. MaTemaTuka. 5 kjiace
(5 gacos B Heaemo, Bcero 170 yacoB)

Ne ni/m
Ha3Banue Tembl. OCHOBHOE CO/IepiKaHUE N0 TEMaM KoauyecTBo 4yacoB

I'nasa 1 20
HartypaabHble yucia
I'nasa 2 CioxkeHue H BbIYMTAHUE HATYPAJIbHBIX YHCEJ 33
I'nasa 3 YMHOXKeHHe U 1eJIeHHe HATYPAJIbHBIX YHCeJI 38
I'nasa 4

17
OO0bIKHOBEHHBbIE IPOOH
I'nasa 5 48
JecaTuyHbIe IPOOH
IloBTOpEHUE U cUCcTEeMaTH3ANKs Y4eOHOT0 MaTepuaia 14

TemaTuyeckoe miaHupoBanune. MaremaTuka. 6 Kiiacc
(5 gacos B Hepnento, Bcero 170 vacos )

Ne
n/n Ha3Banue Tembl. OCHOBHOE CO/IepPIKaHUE N0 TeEMaM KoaudecTBO 4acoB
T'nasa 1 17
JeIMMOCTh HATYPAJIBHBIX Y CeJT
I'naea 2

38
OO0bIKHOBEHHBIE IPOOH
TI'naea 3 28
OTHoOWIEeHNS ¥ NPONOPIUH
I'naéa 4 PanuoHaJILHBIE YHUCJIA U AeHCTBUA HAJ HUMHU 12
IToBTOpeHune u cucremMaTu3anusi y4eOHOro Mmarepuasa 15




TemaTHYecKkoe IUIAHMPOBaHUE B 7 KJacce

(anredpa, 3 yaca B HeJ1eJI10)

Ne Hazpanue pasnemnos (Tem) Komn-Bo gacor
IloBTOpEeHHE 3
1 BoipaikeHust, TOKIeCTBa, ypaBHEHUsI 22
2 DOyHknun 11
3 CreneHb ¢ HATYPAJIbHBIM MOKAa3aTeleM 11
4 MHorou4/ieHsbl 17
5 ®opMyJibl COKPALEHHOT0 YMHOKEHHU S 16
6 Cucrembl JIMHEHHBIX YPAaBHEHU 14
7 IloBTOpEHne Kypca 7 Kiacca 8
Hroro; 102
TemaTuyeckoe IJIAHMPOBaHHe B 7 Kjacce
(reomeTpus, 2 yaca B HejleJ10, 68 vac.)
KonnuecTtBo
Ne Haspanue tembl
4acoB
Havanbhble reoMeTpryecKkune cBeIeHHs 10
2 TpeyronbHuku 17
3 I[MapanaeabHble NpsiMbIe 13
4 CooTHoLIeHNE MeKAY CTOPOHAMH U YIJIAMH TPEyTroJbHUKA 18
5 IoBTOpeHue 10
Hroro 68
TemaTu4yeckoe MJIAaHMPOBaHue B 8 Kjacce
(anredpa, 3 yaca B Henero, 102 v.)
No Hazpanue paznenos (tem) Ko:n-Bo gacos
1 IToBTOpEHue 4
2 PanmonansHbIe ApoOH 21
3 KBagpaThsie kopHH 18
4 KBanpatasie ypaBHeHHS 23
5 Hepasencraa 20
6 CTereHsb ¢ LelTbIM oKa3aTeneM. DJIEMEHThI CTATUCTHKH. 10
7 I[ToBTOpeHue 6
HUroro: 102




TemaTnyeckoe nIaHnpoBaHue B 8 Kiacce

(reomeTpus, 2 yaca B HeJeJ10, 68 4ac.)

Konuye-
Ne Ha3Banue TemMbl
CTBO YaCoOB
1 YeTbIpexyroabHUKH 14
) ILnomaan 14
3 ITono0HbIE TPEYTrObHUKH 19
4 OKpyKHOCTH 17
) IloBTOpEHUE 4
Hroro: 68
TemaTuuyeckoe njianupoBanue B 9 Kiacce
(anredpa, 3 yaca B Heneao, 102 yac.)
Ne Hazpanwue paznenos (Tem) Komn-Bo gacoB
1- BBoaHoe noBTOpeHue 2
2 KBagpaTuunas pyHkms 20
3 YpaBHeHHS M HEPaBEHCTBA C OJHOM NepeMeHHOI 15
4 YpaBHEeHHS M HEPABEHCTBA C IBYMsI NlepeMeHHbIMU 18
) Apudmernyeckas ¥ reoMeTpu4ecKasi IPOrpeccuu 14
6 DJieMEeHThI KOMOMHATOPUKY H TEOPUH BEPOSTHOCTEN 13
7 IMoBTOpEHue 20
HUroro: 102
TemaTuuyeckoe njiaHupoBanue B 9 kiiacce
(reomerpus, 2 4yaca B HeJeJI10, 68 yac)
KonmnuecTtso
No Tembl Haspanue tembl
4acoB
1 IToBTOpenue kypca 7-8 kjaccoB 2
2 BexTopsi 13
3 MeToa KOOpAMHAT 11
4 CooTHoeHne Mex1y CTOPOHAMH M yIJIaMHU TpeyrojbHuKa. CrajisipHoe 15
npoun3BeeHUEe BEKTOPOB.
5 JJImHa OKPYKHOCTH M IJIOIIAbL KpYyra. 11
6 JIBHIKEHHS 10
7 HTorosoe noBTopeHne 6




Hroro:

68




