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IHosicHUTEJALHAS 3aANNCKA

Pabouas nporpamma 1no maTeMaTuke pa3paboTaHa Ha OCHOBE:

— @enepanbHOro 3akoHa ot 29.12.2012 N 273-d3 "O06 o6pa3zoBaHuu B
Poccuiickoit @enepanun';

— denepanbHOro rocy1apCTBEHHOIO CTaHIapTa CPEAHEro 001ero oopa3oBaHusl,
YTBEPKJIEHHOTO IprKka3zoM MunoopHayku Poccun ot 17 mast 2012 roma Ne 413;

— Ilpuxaza MunucrepctBa oopazoBanus u Hayku PD ot 29 utons 2017 r. Ne 613
«O BHeceHUM U3MEHEHUN B (peepanbHblil rocyJapcTBEHHbIA 00pa3oBaTebHbIN
CTaHJapT CPEeIHEro 00IIero o0pa3oBaHus, yTBEP>KAECHHBIN MPUKA30M
MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit @enepauuu ot 17 mas 2012 r.
Ne 413y;

— IlocranoBnenus I'nmaBHOro rocy1apcTBEHHOIO CaHUTApHOTO Bpaya Poccumckon
®deneparuu ot 29 aexadps 2010 r. N189 "O6 yreepxknenuu CanlluH 2.4.2.2821-
10 "CanuTapHO-3MUAEMUOJIOTHYECKE TPEOOBAaHUS K YCIOBHIM U OpraHU3aluu
oOydeHust B 0011e00pa30BaTENbHBIX YUPEKACHUSIX";

— IIporpammel: 5 — 11 kmaccel/ [A. I'. Mepsmsik, B. b. [Tononckuii, M. C. Sxup u
np.]. — M.: Benrana-I'pad, 2018. — 152 c.;

— Ionosxenust o paboueil mporpaMMe y4eOHBIX MPEIMETOB, KypCOB
MYHUIUTAIBHOTO OIOJIKETHOTO 0011e00pa30BaTEILHOTO YUPEKICHUS
«Tumanckas cpennsis odmmeoOpazoBaresibHas 1Koj1a BoaokoHOBCKOTo paifoHa
benroposckoii o61acTm.

N3menenus B conepkaHue ydeOHOro MaTepuasia He BHECEHBI.

Kypc matemaTukm 5-6 kiaccoB sBisieTcss GyHIaMEHTOM IS MATEMAaTUYECKOTO
o0pa3oBaHus W Pa3BUTHUS IIKOJHLHUKOB, JOMUHUPYIOIIECH (QYHKIMEH MPU €ro
W3y4YEHUU B OTOM BO3PACTE SBIAETCA WHTEIUIEKTYyaJIbHOE PA3BUTHUE YYaLIUXCH.
Kypc moctpoeH Ha B3BEIIEHHOM COOTHOLIEHWM HOBBIX U PAaHEE YCBOCHHBIX
3HaHWM, OOS3aTENbHBIX M JOMOJTHUTEIBHBIX TEM [JIi HW3Y4YEHUs, a TaKxKe
VYHUTHIBA€T BO3PACTHBIE W WHIWBHIYyaJIbHBIE OCOOCHHOCTH YCBOCHHS 3HAHUUN
YYaIIMMHUCHL.

Kypc maremaruku 7-9 kiaccoB sBisieTcs 0a30BbIM ISl MAaTEMaTUUYECKOTO
o0pa3oBaHUsS W pa3BUTHS IIKOJIHHUKOB. AnreOpandeckre 3HAHUS M yMCHUS
HEOOXOAMMBI JUISI M3Yy4YeHHsS TeoMeTpur B 7-9 Kjaccax, aiareOppl W Hadanl
MaTemaThdeckoro aHanusza B 10-11 kmaccax, a Takxke Il M3YYEHHS CMEXKHBIX
JIACIIUTIIHH.



[lporpamma  peamm3yeTcs C  HCIOJNB30BaHHUEM  CIEAYIONIETO  Y4eOHO-
METOAMYECKOTO KOMILICKTA:

MareMaTuka 5-6 kjiacc

1. Marematuka:5 kjacc: y4eOHUK JJIs ydaluxcsi o01eoopa3oBaTebHbIX
yupexaenuit / A.I'.Mep3nsik, B.b.Ilononckuit, M.C.Axup. — M.:Benrana-
I'pa,2018.

2. Maremaruka:5S kinacc: metonuueckoe nocodue / E.B.bynko, A.I'.Mep3msik,
B.Bb.ITonouckuii, M.C.Sxup. — M.:Benrana-I'pa,2018.

3. Maremartuka:5 Kiacc: AMIAKTHYECKUE MaTepHalibl: COOPHUK 3a/1a4 U
KOHTpPOJbHBIX padoT / A.I'.Mep3nsk, B.b.Ilononckuit, M.C.Axup. —
M.:BenTana-I"pad,2018.

4. MaremaTuka:6 kiacc: y4eOHHK JUIsl ydamuxcs o01eo0pa3oBaTeIbHbIX
yupexaenuit / A.I'.Mep3nsk, B.b.Ilononckuii, M.C.Sxup. — M.:Benrana-
I'pa,2018.

5. Maremartuka:6 knacc: metoaudeckoe nocooue / E.B.byinko, A.I'.Mep3isik,
B.Bb.ITonouckuii, M.C.Sxup. — M.:Benrana-I'pad,2018.

6. Maremartuka:6 Kiacc: IMIaKTHUYECKUE MaTepHallbl: COOPHUK 3a/1a4 U
KOHTPOJIBHBIX padot / A.I'.Mepansk, B.b.ITononckuii, M.C.Skup. —
M.:BenTtana-I"pad,2018.

7 —9 kJyaccel
Moayab «AJiredpa»
1. Anrebpa: 7 kiacc: y4eOHHK JJTsl yJaluxcst 001eo0pa3oBaTeIbHBIX

yupexnenuit/ A.I'.Mep3msak, B.b.Ilononckuii, M.C.Sxup. — M
:Benrtana-I"pad, 2020.

2. Anreb6pa: 7 Knacc: TUIaKTHUYECKHUE MaTepHaibl: COOPHHK 3a7a4 U
KOHTpOJbHBIX pabotT/ A.I'.Mepansk, B.b.Ilomonckuit, M.C Axup. — M
:Benrana-I'pad, 2017

3. Aure6pa: 7 xnacc: metoauueckoe nmocooue/E.B.byniko, A.I'.Mep3isk,
B.Bb.ITononckuii, M.C.Sxup. — M :Benrana-I'pad, 2017.

4. Anrebpa: 8 xjacc: yueOHUK JUIsl ydanuxcs o01eo0pa3oBaTeIbHBIX
yapexaennii/ A.I'.Mep3mnsak, B.b.ITononckuit, M.C.Skup. — M
:Benrana-I"pad, 2020

5. Aure6pa: 8 kiacc: IUIaKTHYECKUE MaTepHaNIbl: COOPHHK 3a7a9
KOHTpOJbHBIX paboT/ A.I'.Mep3nsk, B.b.Ilononckuii, M.C.Sxup. — M
:Benrtana-I"pag, 2017.

6. Anrebpa: 8 kimacc: metogudeckoe mocooue/E.B.bytko, A.I'.Mep3mnsk,
B.b.ITonouckuii, M.C.fAxup. — M :Benrana-I"pad, 2017.



. Anrebpa: 9 knacc: y4eOHHK JUIsl ydaluxcs o01eo0pa3oBaTeIbHbIX
yupexaenuit/ A.I'.Mep3nsak, B.b.Ilononckuii, M.C.Sxup. — M
:Benrana-I"pag, 2020.

. AnreOpa: 9 kiacc: TMJaKTUYECKHE MaTepuasbl: COOPHUK 3a7a4 U
KOHTpOJbHBIX padoT/ A.I'.Mepansk, B.b.Ilomonckuit, M.C Sxup. - M
:Benrtana-I"pag, 2017.

. AnreOpa: 9 knacc: meroguueckoe nocooue/E.B.bynko, A.I'.Mep3msk,
B.b.Ilononckuit, M.C.Axup. — M :Benrana-I'pad, 2017.

Monayas «I'eomeTpusp

. I'eomeTpusi: 7 kiacc: yueOHMK IS yyaluxcsi o011eo0pa3oBaTenbHbIX
mkoii/ A.I''Mep3nsk, B.b.ITonouckuit, M.C.Skup.- M:Benrana-I"pad,
2020.

. I'eometpusi: 7 kinacc: nunakTUuecKue MaTepuaibl: COOPHUK 3a7a4 U
KOHTpOJbHBIX padoT/ A.I'.Mepansik, B.b.Ilononckuii, M.C.Skup.-
M:BenTtana-I"pad,2017.

. T'eomerpusi: 7 knacc: metonuueckoe nocooue/E.B.bynko, A.I'.Mep3isik,
B.Bb.ITonouckuit, M.C.Sxup.- M:Benrtana-I'pad,2017.

. I'eometpusi: 8 kimacc: yueOHUK 1 ydamuxcs 0011eo0pa3oBaTeNIbHbIX
mkon/ A.I'.Mep3amsik, B.b.ITononckuit, M.C.Skup.- M:Benrtana-I'pad,
2020.

. I'eomeTpust: 8 kitacc: AMIaKTUYECKUE MaTepUaNIbl: COOPHHUK 3a/1a4 U
KOHTpOJIBHBIX pado1/ A.I'.Mep3amsik, B.b.ITononckuii, M.C.Sxkup.-
M:BenTtana-I"pad,2017.

. I'eometpusi: 8 kmacc: metogudeckoe nocooue/E.B.bytiko, A.I'.Mep3isik,
B.b.Ilononckuit, M.C.Axup.- M:Benrtana-I'pad,2017.

. I'eometpusi: 9 knacc: yueOHUK ISl yHamuxcs 001eo0pa3oBaTeIbHBIX
mkoi/ A.I'.Mepansk, B.b.ITononckuit, M.C.Sxup.- M:Benrana-I"pad,
2020.

. T'eomerpusi: 9 knacc: TUIaKTUYECKUE MaTEpUaibl: COOPHUK 3a]a4 U
KOHTPOJBHBIX paboT/ A.I'.Mepsnsik, B.b.ITonouckuii, M.C. SIxup.-
M:Bentana-I"pad,2017.

. T'eomerpusi: 9 knacc: metonuueckoe nocooue/E.B.byuko, A.I'.Mep3isik,
B.Bb.ITonouckuii, M.C.Sxup.- M:BenTtana-I'pad,2017.



Pabouas mporpamma 1o mMaTeMaTUKe HalpaBieHa Ha PEaTU3aldi0 CUCTEMHO-
JESTEIbHOCTHOTO MOAX0/a K MpoLeccy 00yUYeHMsl, KOTOpPBIM 00ecieunBaeT:

" [OCTpOCHHE 00pa30BaTENBHOTO TMpoIlecca ¢ YYETOM WHAMBHIYaTbHBIX
BO3PACTHBIX, TMCUXOJIOTHYECKUX, (PU3UOTOTHYECKHMX OCOOCHHOCTEH W
3J10pOBbsI 00 yUaIOIINXCS;

" (QopMuUpOBaHHE TOTOBHOCTH OOYYAIOIIUXCS K CaMOpPa3BUTHIO W
HEeTpepBIBHOMY 00pa30BaHUIO;

" (QopMuUpOBaHHE aKTHBHOW y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH
oOydJarommxcs;

* (QopMUpOBaHHE TIO3UTHBHOTO OTHOIICHUS K TIIO3HAHUIO HAyYHOU
KapTHHBI MHPA;

" OCO3HAHHYI OpraHMW3aIfi0 OOYYAIOUIUMUCS CBOCH JESITeIhHOCTH, a
TaKXKe aJ[eKBaTHOE €€ OI[CHIUBAHMNC;

" [IOCTPOEHHE pa3BUBAIOIICH 00pa30BaTEIBLHON Cpeabl O0yUCHHS.

N3y4eHrne MaTeMaTHKHU HAMPABJICHO HA TOCTIKEHHUE CIEAYIONINX EICH:

*  CHCTEMHOE M OCO3HAaHHOE YCBOCHHE Kypca MaTeMaTHKH, alreOpbl U
reOMETPUH;

*  (opMHupOBaHHE MATEMATHYECKOTO CTHIISI MBIIIJICHHSI, BKIIOYAIOIICTO
B ce0sl MHAYKITUIO M JASAYKIHI0, 0000IICHNE U KOHKPETU3AIUIO, aHATIU3 U
CHUHTE3, KiacCH(UKAIMI0 M CHUCTEMaTu3alio, alOcTparupoBaHue U
aHAJIOTHIO;

*  pa3BUTHE WUHTEpeca OOyYalIMXCA K H3YYCHUI0O MaTeMaTHKH,
anreOpsl U TEOMETPUH;

*  HCTNOJB30BAaHHE  MAaTEeMATHYECKUX  MOJAeNed Il pelIeHHs
NPUKJIAIHBIX 337124, 3a/1a4 U3 CMEKHBIX JUCITUIUINH,

*  mpuoOpeTeHue OMbITa OCYMIECTBICHUS YUeOHO-HCCIEIOBATEIBCKOM,
IPOEKTHON 1 WH(OPMAITMOHHO-TI0O3HABATEIILHOM JCSITEIIbHOCTH;

*  pa3BUTHE UHAWBHUIYAJTLHOCTH U TBOPUYECKUX CIIOCOOHOCTEH.

CornacHo ydeOHOMY IUTAaHY Ha HW3y4eHHE MaTeMaTuku oTBomutcs 850
YacoB:

B 5 kyacce (170 gacoB B roji: 5 4acoB B HEEIIO);

B 6 kiacce (170 yacoB B rof: 5 4acoB B HEJENIO);

B 7 kiaacce (170 gacoB B rox: 3 yaca B HeJIer0 MOIyJb «AsreOpa» u 2 Jaca
— MoayJb «l'eoMeTpusi»);



B 8 kiacce (170 yacoB B roj: 3 yaca B HeJIeNI0 MOAYJb « AnreOpa» u 2 yaca
— Moy «l'eoMeTpusi»);
B 9 kiacce (170 yacoB B roj: 3 yaca B HeJIeNII0 MOAYJb « AnreOpa» u 2 yaca
— MoAyJb «l'eoMeTpus»).

Cpok peanuzaiuu pabouei mporpaMmsbl S JieT.
Ilnanupyembie pe3yJibTaThl OCBOEHHS COAEPKAHUS Kypca

[TporpamMma mo3BOJISIET T0OMBATHCS CIACAYIONINX PE3yIbTATOB OCBOCHUS
00pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIEr0 00pa30BaHUS:

JUUYHOCMHBbIE:

® OTBETCTBEHHOI'O OTHOIIEHUSI K YUYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
oOydJaromuxcs K CaMOpPa3BUTHUIO M CaMOOOpa30BAaHHWIO HA OCHOBE
MOTHUBAIIMHU K 00YUECHHIO U TTO3HAHUIO;

e (QopMHpOBaHUS KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOIICHUU U
COTPYIHMYECTBE CO CBEPCTHUKAMH, CTapIIMMM ¢ MIQJIIUMU B
o0pa3oBaTeIbHOM, Y4eOHO-UCCIIeI0BATEIHLCKOM, TBOPUYECKOW W JAPYTHX
BHJIaX JCSATCIHHOCTH;

® YMEHHUS SICHO, TOYHO, I'PaMOTHO H3JaraTb CBOM MBICIU B YCTHOM H
NMCHbMEHHOM  peuyd, T[OHUMATh CMBICJ T[IOCTAaBJIECHHOW  3ajauyw,
BBICTpAaUBATh apryMEHTALIUIO, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI;

® [IEPBOHAYAJILHOTO MPEJICTABICHUS O MaTeMaTHYECKOW HaykKe Kak cdepe
YEJIOBEUECKON NIeSITEIPHOCTH, 00 3Tamax €€ pa3BUTHA, O €€ 3HAYMMOCTH
JUISl Pa3BUTHUSI [IUBWIM3AIMN, OCO3HAHUS BKJIaJla OTEUECTBEHHBIX YUEHBIX
B pPa3BUTHE MUPOBOM HAYKH, TATPUOTU3MA, YBaXKEHUS K OTEUECTBY

® KPUTUYHOCTH  MBIIUICHUS, YMEHHUS  paclo3HaBaTh  JIOTUYECKH
HEKOPPEKTHBIC BHICKA3BbIBAHUS, OTJINYATH TUIIOTE3Y OT (pakTa;

® KpEAaTUBHOCTH MBIIUICHUS, WHUIUATUBBI, HAXOAYMBOCTH, AKTUBHOCTH
IIPH pEIICHUH apru(PpMETUISCKUX 3a]1a4;

e yMEHHMS KOHTPOJMPOBATH TIPOIECC W  pe3yiabTaT y4deOHOW Ma-
TEMATHYECKOM AESATEIbHOCTH;

e (QopMmHupoBaHHS CIOCOOHOCTH K  AMOIMOHAIHLHOMY  BOCHPHSITHIO
MaTeMaTHIeCKUX 00BEKTOB, 3a/1a4, pEIICHUM, pacCyKACHU;

Memanpeomemuuwle:
® YMEHHUS CaMOCTOATEIBLHO OMPEICATh IEJN CBOETO OOyUEHHSs, CTaBUTh U
dbopmynupoBaTh i ceOs HOBBIC 3aJauM B y4€Oe, pa3BHBAaTh MOTHBBI U
WHTEPECHI CBOEH MO3HABATEIIBHOM JIESTEIIbHOCTH;
® CIOCOOHOCTH CaMOCTOSITCIBHO TUIAHUPOBATh albTCPHATHUBHBIC ITYTH
JOCTYDKCHUS 1IeJield, OCO3HAHHO BHIOMpaTh HamOosiee 3(PGHEeKTUBHBIC
CIIOCOOBI perieHUs yueOHBIX 1 MO3HABATEIbHBIX 3a/1a4;

® YMEHHSI OCYIIECTBIISITh KOHTPOJIb MO 00pasily U BHOCHUTH HEOOXOJIUMBbIE
KOpPPEKTHUBBI;



CHOCOOHOCTH aJ€KBATHO OLEHUBATH MPAaBUWIBHOCTh WM OMIMOOYHOCTH
BBITIOJIHEHUST yueOHOM 3a71auu, €€ 00BEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE
BO3MOXXHOCTH €€ PELICHHUS;
® YMEHHUS  yCTaHaBJIMBaTh  INPUUYMHHO-CIEJICTBEHHBIE  CBA3U;  CTPOUTH
JIOTUYECKUE PACCYKICHUS, YMO3AKIIOUeHUs1 (MHAYKTUBHbBIE, AETYKTHBHbBIC
U TI0 aHAJIOTHH) U BBIBO/IBI;

® yMEHHUSI  CO3/aBaTh, MPUMEHATb M  NpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHE CPEACTBA, MOJEIM W CXEMbl IJIsl pPELIEHUs Y4YEOHBIX H
NIO3HABATENbHBIX 3a/a4;
® pa3BUTHUS CIIOCOOHOCTH OpPraHU3O0BBIBATH Y4YEOHOE COTPYJHHYECTBO H
COBMECTHYIO JAESATEIBHOCTD C YUYUTEIEM U CBEPCTHUKAMU: ONPEAEISTH LENH,
pacupenensath (QYHKUMM M POJIM YYaCTHHKOB, B3aMMOJCHCTBOBATh W
HaXOAMUTh O0IIMe cocoObl paboThl; YMEHHs paboTaTh B IPYIIE: HAXOAUTh
olliee pemnieHWe W paspemaTbh KOH(JIMKTHL HA OCHOBE COTJIACOBAHMS
no3uui M y4yéTa MHTEPEcOB; ChymaTth napTHEpa; (GopMynHpoBaTh,
apryMeHTHpPOBATh U OTCTAMBATh CBOE MHEHUE;
dbopMupoBaHusi y4yeOHOW U OOIIEMOJIb30BATEIILCKOM KOMIIETEHTHOCTU B
obnacTu UCITOJIb30BAHUS WH()OPMAIIMOHHO-KOMM YHUKAITUOHHBIX
texHosjoruit (MKT-koMneTeHTHOCTEN);
® [IEPBOHAYAJILHOTO TpE/ACTaBleHUs 00 UIESX U O METOJaX MaTeMaTUKH Kak
00 YHHBEPCAJILHOM $SI3bIKE HAYKH U TEXHUKH,

® Pa3BUTHS CHOCOOHOCTH BHJAETh MaTeMaTHYECKyl 3ajadyy B JAPYTUX
OUCLUUIUINHAX, B OKPYXKAIOIIEH )KU3HU;

® yMEHUSI HaXOIUTh B PA3IMYHBIX MCTOYHUKAX MHGPOPMAIUIO, HEOOXOIUMYIO
JUTSL pelIeHUs] MaTeMaTHYeCKUX MpoOJieM, U TPENCTABIATh €€ B MOHITHOU
dbopme; MPUHUMATH PEIICHUE B YCIOBUAX HETIOJHON U M30BITOYHOM, TOUHOU
U BEPOATHOCTHOW MH(OPMAIIUU;

® YMEHHS MOHUMATh U UCIOJIb30BaTh MaTEMAaTHUUECKUE CPEACTBA HATJISIHOCTU
(pUCYHKH, Y€pTEeXH, CXEMbl W J1p.) ISl WUIIOCTPALlMU, UHTEPIPETALNH,
apryMeHTalH;

® YMEHUS BBIIBUTATh THUIOTE3bl NPHU PEIICHUH Y4eOHBIX 3a7a4 U MOHUMAaHUS

HEOOXOJIMMOCTH UX MPOBEPKHU;
® MOHMMAaHUsl CYIIHOCTH aJNTOPUTMUYECKHX TMPEANUCAHUNA U  YMEHHS
NEeNCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM AJITOPUTMOM;

® YMEHHUSI CAMOCTOSITEILHO CTaBUTH 11€JIM, BEIOMPATh U CO37aBaTh aJTOPUTMBI
JUTSL pelieHus] y4eOHbIX MaTEMAaTUUECKUX MPOoOIIeM;

CHOCOOHOCTH TUIAHUPOBATHh M OCYUIECTBISATH JEATEIBHOCTh, HAIMPABICHHYIO
Ha pEeLIEHUE 3a/1a4 UCCIIEI0BATEIbCKOI0 XapaKkTepa;

npeomemmuuple:

® OCO3HAHUWE 3HAYEHUSI MATEMATUKH J1JIS TOBCEAHEBHOMN KU3HU YEJIOBEKA;

® [IPE/ICTaBJICHUSI O MATEMATHUYECKON HAayKe Kak cepe MaTeMaTHIeCKOM
NEeATEeNbHOCTH, 00 3Tanax e€ pa3BUTHUA, O €€ 3HAUMMOCTH JJISl Pa3BUTHUS
IMBUIN3ALINY;



e yMeHHMs pabOTaTh C MATEMATHYECKUM TEKCTOM (CTPYKTYypPUPOBAaHHE,
U3BJIEYEHUE HEO0X0IUMOM MH(OPMAIUH), TOYHO U TPAMOTHO BBIpaXKaTh
CBOM MBICIIU B YCTHOW U MUCBMEHHOM peyu, MPUMEHSS MATEMATUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY, UCIIOJIb30BATh PA3IUYHbIE S3bIKH
MaTeMaTUKH (CIOBECHBIH, CHMBOJIUYECKUN, TPAPUUECKUI), pa3BUTHUS
CIIOCOOHOCTH 0OOCHOBBIBATH CYKJICHUS, POBOJIUTH KJIACCU(PUKALIUIO;

e BIaJeHUs OA30BbIM MOHATUMHBIM allapaToM: UMETh MPEJICTABICHUE O
qucie, Apoou, MPoleHTaX, 00 OCHOBHBIX T€OMETPUUYECKUX 00BEKTAX
(Touka, mpsMasi, JoMaHasi, yroj, MHOTOYTOJIbHUK, MHOTOTPaHHUK, KPYT,
OKPY>KHOCTb, 11ap, chepa u np.), GopMUPOBAHUS MIPEJCTABICHUN O
CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B PEAUTHHOM MUPE U PA3TUIHBIX
crnoco0ax UX U3y4eHUs;

® JIPAKTHYCCKH 3HAYUMBIC MATCMATUYCCKUC YMCHUS U HABBIKU, UX
MPUMCHCHHUC K PCIICHHUIO MATCMATUYCCKUX U HCMATCMATUYCCKHUX 3a/1a4,
mpcaIojraratonme yMCHUA

® BLIIIOJIHATH BBIYUCIICHHA C HATYpPAJIbHBIMH YUCJIAMU, OOBIKHOBEHHBIMHU U
CCATUYHBIMH leO6$IMI/I IMMOJIOKUTCIIbHBIMHA U OTPULATCIIBHBIMHA YU CJIAMU

® pelaTh TEKCTOBbIE 33]]a4K apu(PMETHUECKUM CITIOCOOOM U C TIOMOIIbIO
YPAaBHEHUM;

® u300paxkaTh (GUTYpHI HA TIIOCKOCTH;

® JCIOJIb30BaTh T€OMETPUUECKUI «SI3BIK» JIJISl OMHCAHUS TPEIMETOB
OKPYXAaIOIIEro MUpa;

® 3MEPSATH JUTMHBI OTPE3KOB, BEJTMYHUHBI YTJIOB, BBIYUCIISATH TUIOIIAIN U
00BEMBI uryp

® pacro3HaBaTh U U300pakaTh PaBHbIC U CHMMETPUYHBIC (DUTYPHI;

® [IPOBOJMTH HECIOKHBIEC MPAKTUUECKHUE BBIUUCICHUS C TPOLICHTaMHU,
UCITIOJIb30BATh NPUKUJIKY U OLIEHKY;

® BBLITNIOJHATH HEOOXOAMMbBIC U3MEPCHHS,

® WCIOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JIJISl 3aIIUCH OOIIMX yTBEPKIACHUMH,
dbopMyI1, BEIpOKCHHM, YpaBHEHUH;

® CTPOUTH HA KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33IaHHBIM KOOpJIUHATAM,
ONpPeAEHATh KOOPINHATHI TOYEK;

® YUTaTh U UCIOJIb30BaTh HH(OPMALIHIO, TPECTABICHHYIO B BUJI€ TaOIUIIbI,
auarpaMMebl (CTOI0YaTON WM KPYyTroBO#), B TpadymuecKoM BH/IE;

e pemiaTh IpocTeillre KOMOMHATOPHBIE 3a/1a4n epedopOM BO3MOKHBIX
BAPHUAHTOB.

IIpeanmeTHBIE pe3yJbTaThl 00yUeHUsI MATEMATHKE B 5-6 Ki1accax

APUOMETHUKA

Ilo oxoHYaHUM U3YUEeHHS Kypca yYyalluiicsi HAy4YuTCs:



-[IOHUMATh OCOOEHHOCTH JIECSITUYHON CUCTEMBI CUMCIICHUS;

-HCII0JIb30BaTh MOHATUS, CBA3aHHBIE C JIEIMMOCThIO HATYPAJIbHBIX YHCET;
-BbIPAXXaTh YKCJIA B SKBUBAJICHTHBIX (pOpMax, BbIOMpas Haubosee NoAX0IA1YI0 B
3aBUCUMOCTH OT KOHKPETHOUN CUTYallUu;

-CpPaBHUBATh U YIOPSAI0YMBATh PALIMOHAIBHBIE YHCIIA;

-BBITTOJIHATH BBIUYUCICHUS C PALIMOHATIBHBIMU YHCIAMU, COUYETasl YCTHBIE U
MMCbMEHHBIE IPUEMBI BBIYMCICHUN, TPUMEHSAThH KaJbKYJISATOP;

- HCIIOJIb30BATh MOHATHUS U YMEHHUSI, CBSI3aHHbBIE C TPOMOPLIMOHATBHOCTHIO
BEJIMYMH, MPOIIEHTAMH, B XO/I€ PELICHUSI MaTEMAaTUUYECKUX 3a7a4 U 3a/1a4 U3
CMEXHBIX MPEIMETOB, BHIMOIHATH HECIOXKHbIE MPAKTUYECKUE PACUETHI;

- aHaJTU3UPOBATh TpadUKU 3aBUCUMOCTEN MEXK]y BeJIMUMHAMU (PACCTOSIHUE,
BpeMmsi, TeMIeparypa u T.11.).

Yyammics moJy4uT BO3MOKHOCTD:

- IO3HAKOMUTHCS C MO3UIIMOHHBIMUA CUCTEMAMHU CUUCIICHUS C OCHOBAHUSIMH,
OTJIIMYHBIMH OT 10;

- YIIIyOUTh W Pa3BUTh MPEACTABICHUS O HATYPaIbHBIX YHUCIAX U CBOHCTBAX
NEJIMMOCTH;

- HAYYUTHCA UCIIOJIb30BATh NPUEMBI, PALIMOHAIIMZUPYIOIINE BHIYUCICHUS,
pruoOpPECTH HaBBIK KOHTPOJIMPOBATH BEIYMCIICHUS, BHIOUPAs TOIXOSIIAN JJIsI
CUTYaIlUU Croco0.

YMCJIOBBIE U bYKBEHHBIE BbIPAXXEHNMA. YPABHEHUSL.

ITo OKOHYAHMHU U3YYEHHUS KYPCA YHAIIMUCH HAYYUTCSH:

- BBITIOJTHSTH ONIEPAIMH C YHCIIOBBIMU BBIPAXKCHHSIMH,
- BBITIOJIHATH MPEe0OpPa30BaHUs OYKBEHHBIX BBIpAKEHUU(PACKPBITHE CKOOOK,
NpUBEJICHUE MTOA00HBIX ClIaraeMbIX);

- pelaTh JIMHEHHBIC YpAaBHEHUS, PEeIIaTh TEKCTOBBIC 3a/1aUl aJIreOpanvIecKiuM
METOJIOM.

Yyammiicst MOJY4YUT BO3MOKHOCTD:
- Pa3BUThH MPEJCTABICHUS 0 OYKBEHHBIX BRIPAKEHUAX U UX IPEOOPA30BAHUSAX;
- OBJIQJIETH CIIEIIMAJIBHBIMU ITPUEMAMHU PEIICHUS YPABHEHHUM, TPUMEHSATH anmapar
YPaBHEHUU JJI PEIICHUS KaK TEKCTOBBIX, TAK U MPAKTUYECKUX 3a7a4.

I'EOMETPUYECKHUE ®OUTI'YPBI. UBMEPEHUE 'EOMETPUYECKUX
BEJIMUYNH

Ilo oxoHYaHUM U3YUYEeHHS Kypca yYyalluiicsi HAy4YuTCs:

- pacro3HaBaTh Ha YepTEXKaX, PUCYHKAX, MOJICIISIX U B OKPYXAIOIIEM MUPE
MJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (DUTYPBI U UX DJIIEMEHTHI;
- CTPOUTb YTJIbI, ONPENETSATh UX TPATYCHYIO MEDPY;

- pacro3HaBaTh U U300pakaTh pa3BEPTKHU KyOa, IPSIMOYTOIbLHOTO
napasuiesienuneia, IpaBuiIbHON TUpaMuIbl, UINHAPA U KOHYCA;



- OIPENENATh O JMHEHHBIM pa3MepaM pa3BEPTKU (DPUTyphI JIMHEWHBIE pa3Mephl
caMoit purypsl 1 Ha00OPOT;
- BBIYUCIIATh 00BEM MPSIMOYTOJIBHOI0 NapaiyiesienuIeia u Kyoa.

Yyammiicst MOJIY4YUT BO3MOKHOCTD:
- HAYYUTHCS BEIUUCIATH 00BEM MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHBIX MapajlieeuIe/ 0B,;
- YIIIyOUTb U Pa3BUTh MPEJCTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX
durypax;
- HAYYUTHCS IPUMEHSTh MOHATUE PA3BEPTKHU J1JIsSI BEIITOTHEHUS TPAKTUUYECKUX
pacu€ToB.

SIEMEHTBI CTATUCTUKHY, BEPOITHOCTU. KOMBMHATOPHBIE
3AIAUNL

ITo oxOHYAHUHU M3YyYEHUS KYpPCa YYALIUICA HAYYUTCH:

-UCTI0JTB30BATh MPOCTENIINE CITOCOOBI MPE/ICTABICHUS U aHAIN3a CTATUCTUYECKUX
JAHHBIX;

- periaTh KOMOMHATOPHBIE 3a/1a4M HA HAXO0XJACHHE KOJIMYECTBA OOBEKTOB WITU
KOMOMHAI.

Yyammics moJy4uT BO3MOKHOCTD:

- IpUOOPECTH MEPBOHAYATBHBIN ONBIT OPraHU3aIuU cOOpa JaHHBIX NPU
IPOBEJIEHNHU OMPOca OOIIECTBEHHOTO MHEHHSI, OCYILIECTBIISATh X aHAIIU3,
NPEJICTABIISATh PE3YNbTATHI ONPOCa B BUE TaOIUIIbI, TUATPAMMBIL;

- HAYYUTHCSI HEKOTOPBIM CHEIHAIbHBIM MTPUEMaM peIIeHUs] KOMOMHATOPHBIX
3a/1ad.

IIpeameTHble pe3yabTaThl U3YUeHHUs aaredpsl B 7-9 kiaccax

AJITEBPANYECKHUE BbIPAXKEHU A
Buvinycknuk nayuumcea:

® OIEPUPOBATH MOHATUIMH «TOXKIECTBO», «TOKIECTBEHHBIC
npeoOpa3zoBaHus», peniaTh 3aJa4n, cojepKaliue OyKBeHHbIC TaHHEIE,
pabotats ¢ hopmyIamu;

¢ OIICPpHUPOBATH IMOHATUCM KBAAPATHOI'O KOPH:, IIPUMCHATL €0 B
BBIYUCJICHUAX,

® BBIMOJHITH IPEOOPA30BAHUS BEIPAKECHHI, COACPIKAIINX CTETICHH C IIETBIMH
MOKA3aTeJsIMA U KBaJpaTHBIE KOPHU;



® BBINIOJHATH TOXAECTBEHHBIE MPEOOPA30BAHUS PAIIIOHATBHBIX BHIPAKEHUHN
Ha OCHOBE MPaBWJI JCHCTBUI HAJl MHOTOWICHAMH U alNreOpandecKuMu
Ipo0sIMU;

¢ BBIIIOJHATH PA3JIOKCHHUC MHOTOYJICHOB HA MHOXXUTCIIN.
BblnyCKHllK nojiyuum 603MOIHCHOCMb.

® BBINIOJHUTH MHOT'OIIATOBBIE TPEOOPa30BaHUs pAllMOHAIBHBIX BBIPAXKEHUH,
OPUMEHSS] ITUPOKUIA BBIOOP CITOCOOOB U IPUEMOB;

® PUMEHSTH TOXKJICCTBEHHBIC MPEOOPA30BaAHMS JJIsl PEIICHUS 3a/1a4 U3
pa3IUYHbBIX pa3/iesioB Kypca.

YPABHEHUSA

Bbll’lyCKHuK Haydvumcs:

¢ pCliaTb OCHOBHBIC BUJbI paAllTMOHAIIBHBIX ypaBHCHI/If/’I C OIIHOﬁ HepeMeHHOﬁ,
CUCTCMBI JIBYX ypaBHCHI/Iﬁ C ABYM: IICPCMCHHBIMH,

¢ [IOHUMAThb YPAaBHCHHUC KaK Ba}KHCfIIHy}O MATCMATUYICCKYIO MOJACIIb JJIA
OIIMCAaHUA U NU3YUCHUA pa3H006paBHBIX PCAJIbHBIX CHTyaHHﬁ, peuiaTb
TCKCTOBBIC 3a/1a4H aHFe6paI/ILI€CKI/IM MCTOAOM,

® TMPUMEHSTH rpaduyecKre MPEACTABICHUS IJIsl UCCIIE0BAHUS YPaBHEHUH,
VICCIIEIOBAHUS U PELIEHUS] CUCTEM YPABHEHUH C IBYMS [IEPEMEHHBIMM.

BblnyCKHMK nojiyauum e603MONCHOCMb:

e OBnanerh CrelUaIbHBIMU IPUEMAMH PEIICHUS] YPABHEHUN U CHCTEM
YPAaBHEHUN; YBEPEHHO IPUMEHATH aIapaT ypaBHEHUN IS pELICHUS
pa3HOOOpa3HbIX 33724 U3 MAaTEMAaTHKH, CMEXHBIX TIPEIMETOB, TIPAKTUKH,

o [IpumensTh rpadudecKkue MPeACTABICHUS IS UCCIEAOBAHMS YPaBHEHUH,
CUCTEM YpaBHEHHUI, COIepKAIINX OyKBEHHbIE KOA(PHOUITUESHTHI.

HEPABEHCTBA
Buvinycknuk nayuumcs:

Ilonumatn TCPMHUHOJIOTHUIO 1 CUMBOJIMKY, CBA3aHHYIO C OTHOIICHNCM
HCPAaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPABCHCTB,

e Pemare nuHEHbIE HEPABEHCTBA C OJJHOW IEPEMEHHON U UX CUCTEMBI;
pelaTh KBaJpaTHble HEPABEHCTBA C OMOPOI Ha rpaduyeckue
MPEJICTABJICHUS;



e [IpumeHATH anmapaT HEPABEHCTB IS PELICHUS 3a/1a49 U3 PA3JIUIHBIX
pa3zenoB Kypca.

BblnyCKHllK nojiyuum 603MOMNCHOCMb:

e OBnazneTh pa3aTuYHBIMU NPUEMAMU JJOKA3ATEIbCTBA HEPABEHCTB; YBEPEHHO
OPUMEHSTH annapaT HEPaBEHCTB VIS PELIEHUs pa3HOOOpa3HbIX
MaTEeMaTUYECKUX 3aa4, 3a/1a4 U3 CMEKHBIX [TPEJAMETOB U NMPAKTUKHU;

e [lpumensTs rpaduyeckue nNpeAcTaBiIeHUs A1 UCCIEIOBaHU HEPABEHCTB,
coJiepKalux OyKBEHHbIE KO3(PPUIIUEHTHI.

U1CJIOBBIE MHOXECTBA
Buvinycknuk nayuumcsn:

o Jlonumarn TCPMHUHOJOTHUIO 1 CUMBOJIMKY, CBA3AHHBIC C ITOHATHCM
MHOJKCCTBA, BBIIIOJJHATDH OIICpAlINN HAJl MHOKCCTBAMU,

e lcnonb30BaTh HaYaJIbHBIC MMpCaACTABICHUSA O MHOKCCTBC I[@ﬁCTBPITGJII)HBIX
YHUCCJI.

Bbmycmmk nojiyuum e603MONCHOCMb:
e Pa3BuBarth MpCACTABICHHUC O MHOXCCTBAX,

e Pas3BuBarth MMpCaACTABJICHHUC O YHUCJIC U YUCIOBLIX CUCTCMAX OT HATYPAJIbHBIX
qucell a0 I[eﬁCTBI/ITCHLHLIX; O poJIik BBIUMCIICHUH B IMPAKTUKE,

e Pa3BuTh U yriryOUTh 3HAHUS O JECITUYHON 3aIUCH ICUCTBUTEIBHBIX YHUCEIT
(meproIuYecKue U HEMePUOANICCKUE TPOOH )

OYHKINU
Buvinycknuk nayuumcs:

o [loHnMarh 1 UCTIONH30BATh (DYHKIIMOHATIBHBIC TIOHATHS, S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

e Ctpoutb rpaduKy AMEeMEHTAPHBIX (PYHKITUH, UCCIEIOBATH CBOWCTBA
YHUCIIOBBIX (DYHKITMIT HA OCHOBE M3YUYCHUS MTOBEJCHUS UX TPAPUKOB;

e [loHuMarh QyHKIHIO KaK BAXKHEHIIYI0 MAaTEMaTUYECKYIO MOJIEIIb JIJIst
ONMCAaHUS MPOLIECCOB U ABJICHUN OKPYKAIOIIEr0 MUPA, IPUMEHSATD
(G YHKIMOHAJIBHBIN SI3BIK JIJIs1 OMMCAHMS U UCCJIE0BaHUS 3aBUCUMOCTEM
MEXy GU3NYECKUMU BETUYNHAMY;



e [loHUMaTh M UCIIOJIB30BATH SI3BIK MOCIEOBATEILHOCTEN (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHUS)

e [lpuMeHATH GOPMYIIBI, CBSI3AHHBIE C APUPMETUUECKON U Fr€OMETPUUYECKON
MIPOrpeccUsiMU, U anmnapat, cHOpPMHUPOBAHHBIN NPU U3YUEHUU APYTUX
pas3fenoB Kypca, K PELICHUIO 3a1a4, B TOM YUCJIE C KOHTEKCTOM U3
pEATBHON JKU3HMU.

Bbmycmmk nojiyuum 603MOIHCHOCMDb:

e [lpoBoauTh HcclieqOBaHUS, CBA3aHHBIEC C U3YYEHUEM CBOMICTB (QYHKIINHU, B
TOM YHCJIE C UCTIOJIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE I'paUKOB
U3YYEHHBIX QYHKLIUNA CTPOUTH O0Jiee CIOKHbIE Trpaduku (KycoyHO-
3aJlaHHbIE, C BBIKOJOTHIMU TOUYKAMH U T.II. );

e lcnons3oBarh (I)YHKIII/IOHEUIBHBIC MMpCaACTABJICHUA U CBOMCTBA (1)YHKIII/II/I
PCHICHUA MATCMATUYICCKUX 3a1a4 U3 PA3JIMYHBIX PA3JICIIOB KypCa,

e Pemarh KOMOMHMPOBAHHBIE 3a7]a41 C IPUMEHEHUEM (HOPMYJT Nn-To 4YjieHa
CYMMBI TIEPBBIX N YJICHOB apUPMETHUECKON 1 T€OMETPHUUECKON MPOTrPeCcCHil,
IPUMEHSSA IPU 3TOM annapar ypaBHEHHI U HEPABEHCTB;

e [loHumarb apuMEeTHUECKYIO U T€OMETPUUYECKYIO MMPOTPECCUU KaK QYHKIIUU
HATypaJIbHOTO apTyMEHTa; CBS3bIBATh apU(METUUYECKYIO TPOTPECCUIO C
JTUHEHHBIM POCTOM, TEOMETPUUECKYIO - C DKCIIOHEHIIMATIBHBIM POCTOM.

SJIEMEHTBI [TPUKJIAJTHO MATEMATHKH
Buvinycknuk nayuumcs:

e Hcnonn3oBaTh B XO0O€C pCHICHUA 3aaa4 3JICMCHTAPHLBIC IIPCACTABICHUA,
CBA3aHHBIC C HpI/IGHI/I)KéHHBIMI/I 3HAa4YCHUAMU BCIIMYUH,

e llcnonwp30oBarh nmpocTeimme crnocoObl MPEICTABICHUS U aHATN3a
CTaTUCTUYECKUX JaHHBIX;

e HaxoIuTbh OTHOCUTENIbHYIO YaCTOTY U BEPOATHOCTH CIy4ailHOTO COOBITHS;

e Pemarhs KOMOMHATOPHBIC 3a/1a9HM HA HAXOXKICHHUE YHCIIa 00BEKTOB WU
KOMOWHAIHIA.

BblnyCKHuK noayuum 603MOINICHOCMb.

e [loHATH, YTO YMCIOBBIE TAHHBIE, KOTOPBIE UCIIOIB3YIOTCS IS
XapaKTEPUCTUKU OOBEKTOB OKPYKAIOLIETr0 MUPA, SIBISIOTCS
MPEUMYIIECTBEHHO MPUOTUKEHHBIMU, YTO O 3AMUCH MPUOTUKEHHBIX



3H3‘ICHHI>1, COJCPIKAIIUXCA B I/IH(l)OpMaI_[I/IOHHBIX HCTOYHHKAX, MOXKXHO
CYAUTH O NOTPCITHOCTH HpI/I6J'II/I)KeHI/I$I;

HOH)ITB, 4TO MMOrpC€uIHOCTh pE3yJibTaTa BBIUMCIICHUU JOJDKHAa OBIThH
COn3MEpHrMa C NMOrpCurHOCTbIO NCXOAHBIX JaHHBIX;

[TproOpecT nepBoOHaYaNbHBIA ONBIT OPraHU3alMU cOOpa JaHHBIX NPU
IPOBEJIEHUU ONPOca OOUIECTBEHHOTO MHEHUS, OCYIIECTBISATh UX aHAU3,
IPEJICTABIATh PE3YNbTATHI ONPOCa B BUJE TaOIUIIbI, TUATPAMMBIL;

HpI/IO6peCTI/I OIIBIT IIPOBCIACHUA CﬂyqaﬁHBIX 9KCIICPUMCHTOB, B TOM YHCJIC C
IMOMOIIIBIO KOMIIBIOTCPHOI'O MOACIINPOBAHUS, UHTCPIIPETAIIUN UX
PE3YIbTATOB; HAYYUTHCA HCKOTOPBIM CIICTHUAJIBHBIM HpI/IéMaM peuicHuA
KOM6I/IHaTOpHBIX 3aad.

IIpeaMeTHBIE pe3yIbTATHI H3Y4YeHHSI TeOMETPUH B 7-9 Ki1accax

I'EOMETPUYECKUE ®UT'YPBI

BpinyckHUK HAyYuTCH

[Tonp30BaThCs SI3BIKOM reoMCTPHUU IJIA OIMMCAHUA ITPCAMCTOB OKPYIKAIOIICTO
MHUpa U UX B3AUMHOI'O PACIIOJIOKCHH,

Pacnio3HaBaTh 1 M300paXkaTh Ha YepTekKaxX U PUCYHKAX TEOMETPHUSCKHE
buUrypbl 1 ©X KOMOMHAIINH,

KiaccugunmpoBats reoMmeTpruueckue GUrypsi;

HaxoauTe 3HaueHUs IJIUH JIMHEWHBIX 3JIEMEHTOB (QUTYP U UX OTHOIICHUS,
rpagycHyto mepy yrioB oT 0 1o 180° , mpuMeHsisa onpenesieHus, CBONCTBa U
npu3HaKu (PUTYp U UX DIIEMEHTOB, OTHOIIEHUS (puryp (paBeHCTBO, MO00ME,
CUMMETPHS, TOBOPOT, MapaIIEIbHBINA MIEPEHOC);

OnepupoBaTh ¢ Ha4YaJIbHBIMU MMOHATUSMUA TPUTOHOMETPHUH U BBITIOJIHSThH
AJIEeMEHTapHBIE Onepanuu HaJ QYHKIUSIMHU YTIIOB;

JIloKa3bIBaTh TEOPEMBI;

PemaTe 3agaum Ha 10Ka3aTeNbCTBO, ONMUPASICh HA U3YUYECHHBIE CBOWCTBA
GuUTryp ¥ OTHONICHU MEXKTY HUMH ¥ IPUMEHSISI N3YYCHHBIE METO/IbI
JI0KA3aTeNIbCTBA;

Pemats HECIOKHBIE 3aJa41 Ha IIOCTPOCHUC, IIPUMCHASI OCHOBHBIC
AJITOPUTMBI ITIOCTPOCHUA C ITIOMOIIBIO TUPKYJLA U HHHeﬁKH;



e Pemare npocrenime miIaHUMETPpUIECKUE 3a1a4H.
BBINyCKHUK OJTYYUT BO3MOKHOCTD

e OBrmaneTb METOAMH PEIICHUS 3a/1a4 Ha BBIYMCICHUE U I0KAa3aTEIIbCTBO:
METOJOM OT MPOTUBHOT'0, METOJIOM MOJ00MS, METOAOM mepedopa
BapUAHTOB M METOJOM I'€OMETPHUECKUX MECT TOUCK;

e [lpuobOpectu ONbIT IPUMEHEHUS aNTreOpandecKoro U TPUrOHOMETPUUECKOTO
amnrapara U el JBHKEHHS IIPU PELICHUH T€OMETPUUECKUX 3a/1a4;

e OsBnageTh TPAIAUIIMOHHOW CXEMOW pEelIeHUs 3a/1a4 Ha TOCTPOEHUE C
ITOMOILBIO UPKYJISA U JIUHEUKU: aHAJIU3, MOCTPOEHHUE, JOKA3ATEIBbCTBO U
HCCIIEI0BaHUC;

e Hayuurthcs pemiats 3a1a4u Ha MOCTPOEHUE METOJIOM IT'€OMETPUUYECKUX MECT
TOYEK U METOJIOM IOJ00HS;

e [IpuobOpecTu OMBIT UCCIEAOBAHUS CBOMCTB INIAHUMETPUUECKUX QUTYD C
MOMOIIBI0 KOMITBIOTEPHBIX MPOrPaMM;

e [IpuoOpecTy ONBIT BBHITIOJHEHUS IPOEKTOB.
N3MEPEHUE TEOMETPUYECKHUX BEJIMYMH
BhinycKHMK HAYy4YHTCA

e lcronp30BaTh CBOMCTBA U3MEPEHHUS JIJIMH, YIJIOB U IUIOMIAACH IPU
pELlIeHUH 3a7a4 Ha HAXO0XJCHUE JJIMHBI OTPE3Ka, JJIUHBI OKPY>KHOCTH,
JUTAHBI TyTH OKPY>KHOCTHU, TPATyCHONM MEPHI YIJa;

e BpuucnaTh mWIOMaayu TpeyroabHUKOB, NPSIMOYTOJIBHUKOB, TPANECHH,
KPYI'OB U CEKTOPOB;

¢ BpunCHATh IIMHY OKPYKHOCTH U JUIMHY JYTH OKPYKHOCTH;

e BpUUCTATD JUIMHBI JTMHEWHBIX 3JIEMEHTOB (DUTYP U UX YTJIbI, HCTIOIB3YS
U3y4eHHBIE (DOPMYITBI, B TOM YHCIIe (DOPMYIIBI IITMHBI OKPYKHOCTH U
JUTMHBI IYTH OKPYKHOCTH, (POpMYITBI Iiomanei puryp;

e Pemath 337241 Ha 10KA3aTEJIbCTBO C UCIOJIb30BaHUEM (DOPMYJIT JITUHBI
OKPYXHOCTH M JIMHBI JyTH OKPYKHOCTH, POPMYII TIomaae hpuryp;

e Pemrath nmpakTHUYECKUE 3a7a4H, CBSI3aHHBIC C HAXOXKICHUEM
TCOMETPUYCCKUX BEIMYUH( UCIIOJIB3YSI PU HEOOXOAMMOCTH CIIPAaBOYHUKHU
Y TEXHUYECKUE CPEJICTBA).



BBIHyCKHI/IK MOJYIYUT BO3SMOKHOCTDb HAYIYUTLCSH .

e BpruucnsaTe miomaau Guryp, COCTaBIEHHbIX U3 IBYX WK Ooliee
MPSIMOYT'OJIbHUKOB, MMapajlieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

e Bpruuciasate mIomaan MHOT'OYT'OJIbHUKOB, UCIIOJb3YS OTHOIICHUA
PAaBHOBCIUMKOCTU W PaBHOCOCTABJIICHHOCTH.

e [lpuMeHsATH anredpanyecKuii U TPUrOHOMETPUUYECKHM anmapat u ujaeu
JNBW)KCHUS IIPU PELICHUM 3a]1a4 Ha BBIYMCIICHUE IUIOIIAACH
MHOT'OYTOJIBHUKOB.

KOOPJIMHATDBI

BeinyCKHUK HayYHuTCH

e Bpruuciasats IJINMHY OTPC3Ka 110 KOOPpAWHATAM €TI0 KOHIIOB, BBIYHCIIATH
KOOPpAHWHATHI CCPCANHBI OTPE3KaA,

e lcnonb30BaTh KOOPAUHATHBIN METOJ JIJIsl U3yUYEHHS CBOMCTB MPSIMBIX U
OKPYKHOCTEM.

BI)Il'lyCKHI/IK IMOJYIHUT BO3ZMOKHOCTD

L OBJ'IaIIGTI) KOOPpAWHATHBIM MCTOJOM PCIICHUA 3ada4 HA BBIYHCIICHUC U
JOKa3aTCJIbLCTBO,

e [IpuoOpecTu ONBIT UCTIONH30BAHUS KOMITBIOTEPHBIX MPOraMM JJIsS aHan3a
YACTHBIX CIy4acB B3aUMHOI'O PACIIOJIOKEHUS OKPYKHOCTEU U NPSAMBIX;

e [IpuoOpecTy OMBIT BHITIOJHEHUS IPOESKTOB.
BEKTOPEHI

BoinycKHMK HAYyYHTCA

e OnepupoBaTh ¢ BEKTOPAMU: HAXOJAUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB,
3aJJaHHBIX TEOMETPUUECKH, HAXOIUTh BEKTOP, PABHBIN TPOU3BEICHUIO
3aJJaHHOT0 BEKTOpPA Ha YUCJIO;

e HaxoauTh Ay BEKTOPOB, 3aJIaHHBIX KOOPIMHATAMH: JJINHY BEKTOPA,
KOOPJIMHATHI CYMMBI U PA3HOCTH JIBYX U 00JIee BEKTOPOB, KOOPIHHATHI
MIPOU3BEICHUS BEKTOpPA HAa YHCII0, MPUMEHSIS MPU HEOOXOIMMOCTH
MePEMECTUTEIILHBIA, COYETATEILHBIN WX PACIIPEICITUTEIbHBINA 3aKOHBI;

e Brruuciusato CKaJIAPHOC IIPOU3BCACHNUEC BEKTOPOB, HAXOAUTDb YI'OJI MCXKAY
BCKTOPAaMM, YCTaHABIMUBATD IICPIICHAUKYIIAPHOCTD IIPAMBIX.



BbpInyCKHHMK MOJYyYUT BO3MOKHOCTh

L4 OBJI&I[CTB BCKTOPHBIM MCTOJAOM IJIA PCIICHHA 3aada4 Ha BBIYHMCIICHUC U
JOKa3aTCJIIbCTBO,

e [IpuobOpecty ONBIT BHIOJIHEHUS IPOEKTOB.

Coaepxanue yaeoHoro npeamera «MareMaTukay

5 kimacce (170 yacoB)

I'nasa 1. HatypaabHble unciaa (20 yacos)

Psin HatypanbHbIX uncen. JlecaTuuHas 3anuch HaTypaidbHbIX uncesl. OKpyrieHue
HATypaJIbHBIX yKcen. KoopIuHATHBIN JTyd.

I'naga 2. CnoxeHue U BbIYMTAHME HATYPAJIbHBIX unce (33 yaca)

CpaBHeHue HaTypayibHBIX yncel. ClloKeHre U BHIYUTAHWE HATYPaIbHBIX YHCEIL.
CBolicTBa CIOXKEHUS.

I'nasa 3. YMHOXeHUE U 1eJIeHHE HATYPAJbHBIX Ynces (37 4acoB)

YMHOXEHHE U JIeJICHHE HaTypaibHbIX uucesl. CBolicTBa yMHOXeHus. [leneHue c
octatkoM. CTemeHb 4uCia C HATypaJbHBIM TOKasaTelieM. PellleHne TeKCTOBBIX
3a/1a4 apu(PMEeTHIECKUMU CITOcoOamu.

I'naea 4. O6bikHOBeHHBIE Apo0Hu (18 yacoB)

OO6bIkHOBeHHBIE apodu. OcHOBHOE CBOMCTBO npoou. Haxokaenue npobu ot
yucia. Haxoxzaenume uucia mno 3HadeHuto e€ apobu. IlpaBunbHble W
HenpaBWIbHBIE ApoOu. CMellaHHbIE YucIa.

CpaBHeHUEe 0OBIKHOBEHHBIX IPO0OEH U CMEIIaHHBIX Yyhcel. ApudMeTUIeCKHe
JENCTBUS ¢ OOBIKHOBEHHBIMU APOOSMU U CMEIIAHHBIMUA YUCIIAMH.

I'nasa 5. lecsitnunblie 1poou (48 yacon)

Hecstuunble  npobu. CpaBHEHHE U OKpYIJIEHHWE JECSITHYHBIX  JpoOei.
ApudmMeTndeckne T1eUCTBUS C IECATUIHBIMH APOOSIMH.

IToBTOpEHME M cHcTEeMATH3aNHUs yueOHoro marepuaJja (14 yacoB)
Kountpoabusie pagorsi - 10

6 kmacc (170 yacoB)

IToBTOpeHue Mmarepuasia S kiacca (S yacoB)

I'naga 1. lenuMocTh HATYPAJIbHBIX uncel (17 yacoB)

Jlenutenu W KpaTHble HaTypajlbHOro uyucia. HauOonbmmii oOmMil geauTens.
Haumensiee obuiee kparnoe. [lpusnaku nenumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
IIpocThie M cocTaBHbIe uMcla. Pa3ioxkeHue 4ucesl Ha MPOCTbIE MHOMKUTEIH.
Pemenue TeKCTOBBIX 3a/1a4 apUPMETHICCKUMHU CITOCOOAMH.

I'nasa 2. O6pikHOBeHHBIE Apodu (38 yacoB)

[Tpukuaku pe3yabTaToB BhluuciaeHui. [IpeacraBnenue necaTUHUHON IpoOU B BUJE
OOBIKHOBEHHOM JApoOM U OOBIKHOBEHHOM B BHJE€ JECATHYHOW. beckoHeuyHbie
MEepUOANYECKUE JAecsTUUHBIE ApoOu. JlecstuuHoe mpudiinkeHre OObIKHOBEHHOMU
TpooOwu.

I'nasa 3. OTHOIeHNs ¥ Iponopuyu (28 yacoB)



OtHomenue. IIponieHTHOE OTHOLIEHHME NBYX 4ucen. JlelleHue 4dnciia B JTaHHOM
otHomenuu. Macmra6. [Iponopuus. OcHoBHOE cBoiicTBO nponopuuu. [Ipsmas u
oOpaTHasi mponopLUHOHaIbHble 3aBUCUMOCTH. [IpornienTrl. HaxoxieHrue npoueHToB
oT yucna. HaxoxxneHne yucna mo ero npoueHraMm. PemieHue TEeKCTOBBIX 3aaad
apu(pMETUIECKUMHU CIIOCOOAMHU.

I'naga 4. PauuoHaibHbIe YHUCJIA U 1eCTBUA HAJA HUMH (72 4aca)
[lonoxwurenbHble, oTpuLaTeNnbHble yncaa U yuciao 0. IIpoTHBOMOIOKHBIE YKCIIA.
Mopynb uucna. Lensie uncna. PanmonansHeie uncia. CpaBHEHHE pallMOHAJIBHBIX
yucesn. ApudmeTnueckue IEUCTBHS € paldoHANbHBIMM 4YHciamu. (CBoiicTBa
CIOKE€HHMSI M YMHOXKEHUS palHOHaJNbHBIX uyucen. KoopauHaTHas mnpsmasi.
KoopaunaTtHas niockoCTb.

IMoBTOpEeHNe M cucTeMaTH3aNusl yaeoHoro matepuasa (10 yacon)
Kontpoabhbie pagorsi - 12

Moayb «AJiredpa»
7 kaacc (5 yacoB B Heleio -1 yeTBepTh, 3 Yaca B HeJeJII0 -2-4 YeTBEPTH.
Bcero 120 gyacoB)
IToBTOpeHUEe MaTepuaJa 5-6 kiaccos (5 yacoB)
I'nasa 1. Jluneiinoe ypaBHeHue ¢ oxHOI nepemenHoi (15 yacoB)
JIuneliHOE ypaBHEHHME. YpaBHEHHE C OJHOM nepeMeHHOM. KopeHb ypaBHEHUS.
PaBHocunbHbie ypaBHeHMs.  (CBOWCTBAa YpaBHEHHMHl € OJHOM MEPEMEHHOM.
VYpaBHEeHHE KaKk MaTEMaTHYECKasl MOJIENb PEAJIbHON CUTYyalUU.

I'naea 2. Leable Bbipa:keHud (55 4acoB)

BoelpaxkeHne ¢ TE€peMEHHbBIMHU. 3HAUYEHUE BBIPAKEHUS C IEPEMEHHBIMU.
Jlommyctumbie 3HAYEHUSA IIEPEMECHHBIX. Toxnectso. ToxxnecTBeHHBIE
npeoOpa3oBaHusl anreOpanyeckux BbIpaxkeHWil. Jloka3aTeabCTBO TOXKIIECTB.
CreneHb ¢ HaTypaJdbHBIM IOKa3zaTeneM M €€ cBoiicTBa. OnHouneHbl. OaHOYIIEH
crangaptHoro  Buaa. CreneHb oAHouWwleHAa. MHorowieHsl. MHorouneH
ctangapTHoro Bujaa. CreneHb MHOrowieHa. Cro0KeHHE, BBIUUTAHUE U YMHOKEHHE
MHOrOWwIeHOB. DOpMyJIbl COKPAIIEHHOIO YMHOXEHHUS: KBaJIpaT CyMMbI U KBaJpar
Pa3HOCTHU ABYX BBIPAXXEHHM, IPOU3BEACHUE CYMMBbI U PA3HOCTU JABYX BBIPAKCHHUM.
PaznoxxeHne MHOTOWIEHa Ha MHOXWUTENU. BblHeCeHWEe MHOXHUTENS 33 CKOOKH.
Merton rpynnupoBku. Pa3HOCTh KBaipaToB IBYX BbIpakeHHil. CyMMa U pa3HOCTh
KyOOB nByx BbIpakeHuil. Ksampataeiii Tpéxwien. Kopens kBampaTHOTO
TpéxuneHa. CBolcTBa KBaJpaTHOro TpéxwieHa.  Pa3noxkeHue KBaJIpaTHOIO
TPEXUJICHA HA MHOKUTEIIN

I'nasa 3. ®yHkuumn (12 gacoB)

OYHKIHMOHAJIBHBIE 3aBUCUMOCTH MEXY BelnuuHamu. [lonsthe QyHKIuM.
OyHKIMS KaK MaTeMaThueckas MoJellb peanbHoro mnpouecca. Oo6nacTth



omnpejeneHuss U obnacTe 3HaueHWd  (QyHKUMU. CrocoObl 3aaHusl (PyHKLMH.
I'padux pyHKUIHM.

I'naea 4. CucreMbl TMHEHHBIX YPABHEHHUH € IBYMS epeMeHHbIMHU (23 yaca)

Cucrema qByX YpaBHEHUH C ABYMs IEPEMEHHBIMU KAK MOJENb PEATBHOM
cutyauuu. CUCTeMbl ypaBHEHUH C IByMA NepeMeHHbIMU. ['paduueckuii MeToa
pELLIEeHUs CUCTEMBI YPABHEHUN C IBYMs IepeMeHHbIMU. PerieHue cucrem
YPaBHEHUN METOAOM ITOACTAHOBKU U CIIOKCHUS.

IMoBTOpeHue u cucTeMaTu3anus ydeoHoro marepuasa (10 yacos)

KonTtpoabhblie pa6oTsI - 8

8 kiacc (102 gaca)

IToBTOpeHUe MaTepuasa 7 kiacca (5 4acoB)

I'nasa 1. PanmonajibHble BoipaskeHnus (43 yaca)
Panmonanbubie Beipaxenus. Llenbie Beipakenus. JpoOHbIe BhIpaKeHMUS.

PanmonanpHas 1po6b. OCHOBHOE CBOMCTBO palioHaabHOU Apodu. ClioxeHue,
BbIUMTAaHUE, YMHOKEHHUE U JICJICHHE pallMOHANbHBIX 1poleil. Bo3penenue
palMoHaNbHOM APOOU B CTENEHb. T0XIeCTBEHHbIE TPeOOpa3oBaHuUs
panMoHaNbHBIX BhIpakeHnil. CTEneHb ¢ 1eNbIM MToKa3aTesieM U €€ CBOMCTBA.

I'nasa 2. KBaapatnbie kopHH. [lelicTBuTE/IbHBIE Yncaa (24 yaca)
KBanpaTtabie kopHH. ApridMEeTHIECKUN KBaIpaTHBIH KOPEHb M €r0 CBOMCTBA.

ToxaecTBeHHbIE MPe0OPa30BaHMS BBIPAKEHUN, COIEPKAIINX KBAIPATHBIE KOPHHU.

I'naea 3. KBaapatnbie ypaBHeHus (25 yacoB)
KBagpatHoe ypaBHeHue. @opMysia KOpHEN KBAaJApaTHOrO ypaBHEHU. TeopemMa

Buera. Panmonanbabie ypaBHeHus. PemieHre paBHOCWIBHBIX YPaBHEHUH,
CBOJAIIMXCS K JINHEMHBIM WJIM KBaJApaTHBIM YpaBHEHUSIM. PenieHne TEKCTOBBIX
3a7a4 C MOMOULIBIO PALIMOHAJIBHBIX YPABHEHUM.

IHoBTOpeHue u cucTemaTu3anus yueOHoro marepuaJja (5 yacon)
KonTpoJsbHbie padoThI - 7

9 kaacc (102 gaca)

IToBTOpeHue marepuasia 8 kiacca (S yacoB)

I'nasa 1. HepaBenctna (20 4yacoB)
HuciioBele HEpaBEHCTBA U MX CBOMCTBA. CII0KEHUE U YMHOKEHHUE YUCIIOBBIX

HepaBeHCTB. OLiEeHMBaHWE 3HAYCHUS BhIpakKeHNs. HepaBeHCTBO ¢ OJIHOM
nepeMeHHoW. PaBHOCUIIBHBIE HEpABEHCTBA. UHMCIIOBBIE MPOMEXKYTKH. JINHENHbBIE U



KBaJpaTHbIE HEPABEHCTBA C OJHOM IepeMEeHHONW. CHUCTEMBI HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

I'nasa 2. KBagpatuunas ¢pynkuus (37 4acoB)
Hymu ¢ynknuu. I[IpomexyTku 3HakomocTtossHCTBa (QyHKuuu. [IpomexyTku

BO3pacTaHUsl U NMPOMEXYTKU yObiBaHus pyHkuuu. JIuneiinas Gynkuus, odpatHas
IPOMOPIMOHATIBHOCTD, KBaJpaTHyHas GyHKIwms, QyHKIUA y = ¥X | uX cBOWCTBA U
rpaduku.

I'nasa 3. dnemenThbl NPUKIaAHOH MaTeMaTuKH (18 yacos)

Marematnueckoe MozaenupoBanue. IIponeHtHeie pacu€rsl. Dopmyna CIOXKHBIX
npoueHToB.  IlpubnmkéHHble BbIYMCIEHUA. AOCOJIOTHAsE W OTHOCHTENbHAsS
norpemHocTd. OCHOBHBIE NpaBWiIa KOMOMHATOpUKH. YacToTra M BEpOSTHOCTDH
CIIy4aliHOT'O COOBITHSI.

I'nasa 4. Yucnosbie nocjenoBarebHocT (17 yacos)

[loHsiTHE YMCIOBOW  MOCIEAOBATEIBHOCTH. Koneunsie u OGeckoHEUHbIE
[I0CJIEJOBATEIBHOCTH. Crioco0sl 3a/1aHMs II0CJIEJOBATEIIBHOCTH.
Apudpmernyeckas reOMETPUYECKAss IPOTPECCHUMN. CBolicTBa YJICHOB

apugmeTHiYecKkol M reomeTpuueckou mporpeccuit. dopmynbl 00mIero uieHa
apuMEeTHUECKON U reoMeTpudecKor mporpeccuii. PopMysbl CYMMBbI N —TI€PBBIX
YJICHOB apu(MeTHUeCcKol U reomerpuueckoil mporpeccuit. Cymma 0eCKOHEUYHOM
reoMeTpUYecKoi nporpeccun, y kortopoi lgl <1 | TlpencraBieHue OecKOHEUHOMU
NEPUOUUECKON 1eCATUUHOM ApoOU B BUI€ OOBIKHOBEHHOM APOOH.

IToBTOpEeHUE U cUCTEeMATH3ANUA Y4eOHOro MarepuaJa (5 4acos)
KouTpoJsbHbie padoThI - 6

Monyasb «I'eomeTpusp»
7 kaacc (2 yaca B HeieJ110 2-4 yeTBepPTh, Bcero S0 4acos)

I'naga 1. MpocTeiimme reomeTpudeckue purypol u ux cBoiicrpa (11 yacon)
Touka, npsimasg. OTpe30k, Jiyd. Yron. Bunabl yrimoB. CMexHbIE U BEpTUKAIbHBIC

yribl. buccektpuca yria. [lepneHaukynspHble NpsSAMBIE.

I'nasa 2. Tpeyroabuuku (12 yacoB)

TpeyronsHuku. Buasl TpeyronbHUKOB. MeauaHa, OMCCEKTpUca, BBICOTA, CPEIHSS
nuHug  TpeyronbHuka. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. (CBOWCTBA W
MIPU3HAKU PABHOOEIPEHHBIX TPEYTOJbHUKOB.

I'naesa 3. IlapannenbHble npsiMble. CyMmma yrjioB TpeyrojibHuka (12 yacos)
Ilepecekarommecss u napaenpHble npsimble. [lpu3Hakn nmapamienbHOCTH
npsmbiX. CBOMCTBAa NapayienbHbIX  OpsAMbIX. CepenuHHBIA NEPHEHAUKYISAP
oTtpe3ka. CymMa yrijioB TpeyrojibHUKa. BHENIHWE yriibl TpEyroJbHUKA.

I'nasa 4. Oxpy:xkHOCTb M KpPYI. ['eomeTrpuyeckue mocrpoenusi (11 yacos)
OKpYXHOCTh M KpYI. OJEMEHTbl OKPYXKHOCTM H Kpyra. KacarenpHas K
OKPYXHOCTH U €€ cBoMcTBa. ONMCaHHasa U BIIUCAHHASI OKPYKHOCTH TPEYTOJIbHUKA.



I'eomerpuueckoe mecto Touek (I'MT). CepeauHHblii nepneHANKYISP OTpE3Ka U
ouccektpuca yrna kak ['MT. I'eomerpuueckue NOCTPOCHUS LHUPKYJIEM H
nuHeikod. OCHOBHBIE 3aJjlayd HAa TIOCTPOEHUE: MOCTPOCHUE YIia, PaBHOTO
NAHHOMY, IIOCTPOCHME CEpPEAUHHOIO IMEpPIEHAUKYJApa OaHHOIO  OTpe3Ka,
IIOCTPOCHUE MPAMOM, NPOXOIAILLECH Yepe3 NaHHYI0 TOYKY U MEPIEHIUKYIAPHOU
JAHHOW TpsIMOM, TMOCTpoeHUue OucCCeKTpuchl naaHHoro yria. I[locTtpoenue
TpeyroJjibHUKa 110 3a1aHHbIM diieMeHTaM. Meron I'MT B 3aadyax Ha OCTpPOEHHUE.

IToBTOpeHUe U cucTeMaTu3anus yueOHoro marepuasia (4 yaca)
KonTtpoabHbie paGoThI - 5

8 ki1acc (68 yacos)

IMoBTOpenne maTepuaja 7 Kjiacca (2 yaca)

I'nasa 1. YernipéxyroabHuku (21 yac)
YeThIpEXYTOIbHUKMY. [Tapamienorpamm. CaoiicTBa " MIPU3HAKH

napajuienorpamMma. IIpsiMmoyroabHuK, poM0O, KBaapar, UX CBOMCTBAa M IMPHU3HAKH.
Tpaneuusi. CpenHsisg TUHUS Tpaneuuu U €€ cBoMcTBa. L{eHTpalibHbIE U BIIMCAHHBIC
YTJIBI.

I'naea 2. Illonodue TpeyroJbHUKOB (15 yacos)

[lono6ubie TpeyronbHukH. Ilpu3Haku 1MOAOOUST  TPEYroJbHUKOB. ToukH
nepeceueHrs MeAuaH, OHCCeKTpHUC, BBICOT, TPEYrOJbHUKA, CEPEIUHHBIX
NEPIEHIUKYISIPOB CTOPOH TpeyrojbHUKa. CBOMCTBO OMCCEKTPUCHI TPEYTOJbHUKA.
Teopema daneca.

I'naea 3. Penienue npsiMoyrojibHbIX TPeYroJbHUKOB (14 yacoB)

Metpuyeckre COOTHOLIEHHUS B MPAMOYTOJIBHOM TpeyrojbHuke. CHUHYC, KOCUHYC,

TaHTEHC, KOTAHTE€HC OCTPOTO yIJia MPsSIMOYTOJBHOTO TPEYroJbHUKA U yIiaoB oOT 0
1o 180° . Teopema ITudaropa.

I'nasa 4. MuoroyroiasHuku. Ilinomaas Mmaoroyroibuuka (10 yacos)
[lonsiTe twomaaum MHoroyrosibHUKA. PaBHOBenukue ¢urypel. Haxoxmenue

IUIONIAAM  KBajJpara, MpAMOYrOJbHUKA, MapajuiesiorpaMma, TPEYrojlbHHKA,
Tparenuu.

IToBTOpEeHME M cHCcTEeMATH3AIUSI y4eOHOTr0 MaTepuaJa (6 4acoB).
KonTpoJsbHbie padoThI - 7

9 kacc (68 yacos)

IToBTOpeHue maTepuaJa 8 kiaacca (2 yaca)

I'nasa 1. Pemienne TpeyroibunkoB (16 yacos)
@opMyJibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJIHOTO U TOT'O %Ke

yria. Pemrenue TpeyrojibHUKOB. TeopeMa CUHYCOB U TeOpeMa KOCHHYCOB.



I'naga 2. TlpaBuiibHbIE MHOTOYTOJILHUKH (8 YacoB)

MHOroyroibHukd. Beinmykisle MHOrOyroiabHukd. CymMMa yIJIOB  BBIIYKJIOTO
MHOI'OYroJibHuKa. [IpaBuiibHbIE MHOTOYTrOJBHUKHM. [[nmHa OKpykHOCTH. [[nuHa
nyru okpyxkHocTH. [lonstre miomanu kpyra. Ilnomane cekropa.

I'nasa 3. JlekapToBbl KOOPAMHATHI HA MUI0cKOCTH (11 yacoB)

dopmyia pacCTOSIHUS MEXKIYy IBYMs Toukamu. KoopauHaThl cepeuHbl OTpe3Ka.
VYpaBHeHue Qurypsl. YpaBHEHUE OKPYKHOCTH U IPSIMON. YTIIOBOUM KO3 PuueHT
MIPAMOM.

I'nasa 4. Bextopsl (11 yacos).

[lonsitue Bekropa. Moayne (ayuHa) BekTopa. PaBHble BekTopbl. KosumnHeapHbie
BekTophl. Koopnuuatel BekTopa. CiiokeHHe U BIYUTAHUE BEKTOPOB. Y MHOKEHHE
BeKkTopa Ha uucio. CkansgpHoe mpousBefeHue BekTopoB. KocuHyc yrima Mexmay
JBYMsI BEKTOPAMH.

I'nasa 5. I'eomeTpuueckue npeodpasoanus (12 yacos)
[Tonsitue o mnpeoOpazoBanuu ¢Gurypsl. JBuxenue durypbl. Buasl aBukeHus

GUTryphl: apaJIeIbHBIA IEPEHOC, OCEBasi CHMMETPHS, TTIOBOPOT. PaBHBIC (UTYPHI.
I'omoretus. [lomobue dpuryp.

IloBTOpEHME M CHCTEMATH3AIHUS y4eOHOro MaTepuaJa (8 yacos).
KonTpoJsbHbie padoThI - 6



TemaTu4eckoe MIIAHUPOBAHUE

MareMaTuka 5 KJjiacc

Yacel yueOHoro | Ilpumeuanue
Ne i/ HaunmeHoBaHMe pa3jesia u TeM
BpeMeHHU

1. I'naBa 1. HarypaabHble yncia 20
2. I'maBa 2. CuioxxkeHue ¥ BbIYMTAHHE 33

HATypPaJbHbIX YHCE]
3. I'maBa 3. VYMHo:keHMe U JejleHHe 37

HATypaJbHbIX YHCE]
4, I'naBa 4. O0ObIKHOBEHHbBIE POOH 18
5. I'naBa 5. JlecsiTuuHbIe APOOH 48
6. IloBTOpEeHHE M cucTeMAaTH3AlUsA Y4eOHOro 14

MaTepuaja

MartemaTtnka 6 Kiaace
Yacel yueOHoro | Ilpumeuanue
Ne /i HanmeHnoBaHue pasjeiia U TeM
BpeMeHH

1. IToBTOpenue marepuana S Kiacca 5
2. I'maBa 1. /leiMMOCTh HATYPAJIBHBIX YHCEJ 17
3. I'nasa 2. O0bIKHOBeHHbIE APOOH 38
4. I'maBa 3. OTHOLICHHMA ¥ IPONIOPUMH 28




o. I'naBa 4. PaunonanbHble Ync/ia u 72

AeiicTBUS HA/l HUMHU
6. IloBTOpPEeHUE U cUcTEMATH3AUSA Y4eOHOT O 10

MaTepuaja

7 KkJj1acc
Moayab «AJiredpa»
Yacel yyeOHoro | Ilpumeuanue
Ne i/ HaunmeHoBaHMe pa3jesia u TeM y P
BpeMeHHU

1. IloBTOpeHue marepuana 5-6 kiaccon 5
2. I'nasa 1. JIuHeiliHOe ypaBHeHHE C OTHOM 15

nepeMeHHOMI
3. I'nasa 2. Ilesible BbIpaskeHus: 55
4, I'naBa 3. ®yHKUHHU 12
5. I'naBa 4. CuctemMbl JIMHEIHBIX YPaBHEHH i 23

¢ ABYM# NlepeMeHHbIMH
6. IloBTOpEHUE M cUCcTEMATH3AIUS Y4eOHOT O 10

MaTepuaja

Monyas «I'eomeTpus»
Yacel yueOHoro | Ilpumeuanne
HanmeHnoBaHue pasjeiia U TeM
Ne i/ BpeMeHH

1. I'nasa 1. Ilpocreiimue reomeTpuyeckne 11

(urypsol 1 ux cpoiicraa
2. I'maBa 2. TpeyroabHukn 12
3. I'maBa 3. Ilapanienbnsbie npsimbie. Cymma 12

yIJIOB TPEYroJbHHKA




4. I'maBa 4. OKpy’KHOCTBb M KpYT. 11

I'eomeTpuyeckmne MOCTPOEHUS
o. IloBTOpeHue u cucreMaTu3anus y4eOHOro 4

MaTepuaja

8 ki1acc
Moayab «AJiredpa»
Yacel yueOHoro | Ilpumeuanue
Ne i/ HaunmeHoBaHMe pa3jesia u TeM y P
BpeMeHH

1. IToBTOpEeHue MaTepuaja 7 Kiaacca 5
2. I'naBa 1. PaunoHajibHbIe BbIPAsKEHUS 43
3. I'naBa 2. KBagpaTHble KOPHU. 24

JlelicTBUTEIbHBIE YHCIA
4, I'naBa 3. KBagpaTHble ypaBHeHUsI 25
5. IloBTOpEHHUE M cCcTEMATH3AIUS Y4eOHOT O 5

MaTepuaa

Monyas «I'eomeTpus»
Yacel yueOHoro | Ilpumeuanne
Ne /i HanmeHnoBaHue pasjeiia v TeM
BpeMeHH

1. IToBTOpenue marepnana 7 Kiacca 2
2. I'maBa 1. YeTbIpéxyroJbHUKH 21
3. I'maBa 2. Ilono6me TpeyroJIbHUKOB 15
4. I'maBa 3. Pemienne npsiMmoyroJibHbIX 14

TPEyroJbHUKOB




o. I'nmaBa 4. Muoroyroasuuku. Ilnomans 10

MHOT0YT0JIbHUKA
6. IloBTOpEeHUE U cUcTeMATH3ALMUA Y4eOHOT 0 6

MaTepuaia

9 kaacce
Moayab «AJiredpa»
Yacel yyeoHoro | Ilpumeuanue
Ne i/ HaunmeHoBaHMe pa3jesia u TeM y P
BpeMeHHU

1. IToBTOpEeHue MaTepuaJja 8 kiacca 5
2. I'naBa 1. HepaBeHcTBa 20
3. I'nasa 2. KBagpaTuunas pyHkuusi 37
4, I'naBa 3. DjieMeHTBI NPUKJIATHOM 18

MaTeMaTUKHU
5. T'1aBa 4. UncjaoBble N0CI€10BATEIHLHOCTH 17
6. IloBTOpEeHUE M cUCTEMATH3AIUS Y1eOHOI 0 5

MaTepuaJa

Monyas «I'eomeTpus»
Yacel yueOHoro | Ilpumeuanne
Ne /i HanmeHnoBaHue pasjeiia v TeM
BpeMeHHU

1. IloBTOpEeHue marepuaga 8 kiacca 2
2. I'nasa 1. Pemmienue TpeyrojibHUKOB 16
3. I'nasa 2. IlpaBujibHbIE MHOTOYI0JIbHUKH 8




I'naBa 3. JlekapToBBI KOOPAMHATHI HA 11
IUIOCKOCTH

I'naBa 4. Bektops! 11
I'naga 5. I'eomeTpuyeckne 12
npeodpazoBanusi

IloBTOpeHue u cucreMaTH3anusA y4eOHOT 0 8

MaTepuaJa




Kpurepyu u HOpMBI OLEHKH 3HAHMH, YMEHHUHl M HaBBIKOB
00y4arImxcs Mo MaTeMaTuKe

1. Oyenka NUCOMEHHbIX KOHMPOJLHLIX pabom  o00yYarowuxcs no
mamemamuxe.

e OTBET OLICHMBAETCS OTMETKOM «5», eclu:

e pa0oTa BBINIOJIHEHA TIOJIHOCTHIO;

® B JIOTMYECKUX PACCYKJCHUSIX U OOOCHOBAHUU DPEIICHUS HET MpOOEIoB U
OIINOOK;

® B PCIICHUH HET MAaTeMaTHYECKUX OMMOOK (BO3MOKHA OJTHA HETOYHOCTD,
OTHCKA, KOTOpAasi HE SIBJISETCS CIAEJCTBUEM HE3HAHUS WU HETIOHUMAaHUS y4eOHOTO
MaTepuana).

e OT™MeTKa «4» CTaBUTCS B CICAYIOIINX CIydasx:

e pa0oTa BBINOJIHEHA TMOJHOCTHIO, HO OOOCHOBAaHHSI IIIAaroB peELICHUS
HEJOCTAaTOYHBl (€cli  yMEHHE OOOCHOBBIBATh PACCYXIACHUS HE SBISIOCH
CIIeIUAJIbHBIM 00BEKTOM MPOBEPKH);

e JIONYIICHBI OJIHA OIIMOKAa WM €CTh JBa — TPU HEJAO0UYETa B BBIKJIAJIKAX,
pUCYHKaX, depTexkax win rpadukax (ecau 3T BUABI PabOT HE SBISIUCH
CHIEIUAJIbHBIM 00OBEKTOM IMPOBEPKH).

e OTMmeTKa «3» CTaBUTCS, €CIIU:

e jlonyIIeHo Oojiee OAHOM OMMOKK WK Oojee NBYX — TpPeX HEJI0UYETOB B
BBIKJIQJKaX, 4YepTekax Wik rpadukax, HO oOydJaromuiics  oOmamaeT
00s13aTeIbHBIMA YMEHHSMU T10 TIPOBEPSEMON TEMe.

e OTMeTKa «2» CTaBUTCS, €CIIU:

® JIONYIICHBI CYIICCTBEHHBIC OIIMOKH, MOKAa3aBIIHEe, YTO OO0yJarOUTUicS He
obnamaet 00s3aTEIPHBIMU YMEHUSMH 110 TAHHOUW TeME B TTOJTHOW Mepe.

2. OMQHKCZ YCMHblX Omeentoe 06)/1{(1}01/{41/[)(?6’}1 no mamemamuke

e OTBET OLIEHUBAETCSI OTMETKOU «5», €ClIh YUEHUK:

® [IOJTHO PACKpbUI COJEp’KaHHWE MaTepuaia B 00beMe, MPeryCMOTPEHHOM
MPOTPaMMON B YICOHUKOM;

® U3JIOKUJI ~ Marepuail  TPaMOTHBIM  SI3bIKOM, TOYHO  HCHOJB3YA
MAaTEMAaTHYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIMKY, B ONPEACICHHOW JIOTHYECKOU
MOCJIEIOBATENbHOCTH;

® MPAaBUJILHO BBITIONIHWI PUCYHKH, YEPTEKHU, TPAPUKUA, COIYTCTBYIOIIHE
OTBETY;

® [I0Ka3aJl YMEHHWE WILTFOCTPUPOBATH TEOPUIOD KOHKPETHBIMH INPUMEPAMH,
MIPUMEHSITH €€ B HOBOW CUTYallUH MPU BHIMOJHEHUU IPAKTUUECKOTO 3a/1aHus;

® [IPOJIEMOHCTPUPOBAII 3HAHUE TEOPUU PAHEE M3YUYEHHBIX COIMYTCTBYIOIIHUX
TeM, C(OPMHUPOBAHHOCTh M YCTOMYMBOCTBH UCIIOJIB3YEMBIX MPU OTBETE YMEHUU U
HaBBIKOB;

® OTBEYAJl CAMOCTOSITENIbHO, 0€3 HAaBOASIIUX BOIMPOCOB YUUTES;



® BO3MOXHBI OJ]HA — JBE€ HETOYHOCTU MPU OCBEUICHUM BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPHIE YUEHHK JIETKO MCIPaBUJI MOCJE 3aMEUaHUS
YUUTEIS.

e OTBET OIICHUBAETCS OTMETKON «4», €Clid YyJIOBIETBOPSET B OCHOBHOM
TpeOOBaHUSM Ha OLICHKY «5», HO MPU 3TOM UMEET OJIMH U3 HEJIOCTATKOB:

®B M3JIOKCHUHU JIONYIIEHbI HEOOJbIIME NpoOeabl, HE HUCKA3UBIIEE
MaTeMaTH4eCKOe COJIepKaHNe OTBETA;

® JIONYIICHBI OJIUH — JIBA HEJ0UYeTa MPU OCBEIICHUH OCHOBHOT'O COJIEPKAHUS
OTBETA, UCIIPABIICHHBIE MTOCJIE 3aMEUAHUS YUUTEIIS;

® JIONYyIICHBI OIMMOKAa WM Oojee JABYX HEAOYETOB  MPU OCBEUICHUU
BTOPOCTETICHHBIX BOMPOCOB WJIM B BBIKJIQJKAX, JIETKO HCIPABJICHHBIE MOCIE
3aMeYaHus YUUTEs.

e OT™MeTKa «3» CTaBUTCS B CIICIYIONIUX CIydasX:

® HCIOJTHO PACKPBITO COJACp)KaHUE MaTepuasia (COoAep)KaHue M3JI0KEHO
(dparMeHTapHO, HE BCETJa IOCIEA0BATEIbHO), HO IMOKa3aHOo oO0Iee MOHWMAaHHE
BOTIpOCAa ¥ IPOJICMOHCTPUPOBAHBI YMCHHMSI, JOCTAaTOYHBIC JUIT YCBOCHHS
nporpaMMHOr0 Marepuana (ompeneiacHsl «TpeOoBaHMSAMH K MaTeMaTHUYCCKOW
MIOJICOTOBKE OOYYAOIIMXCS» B HACTOSIICH MMpOTrpaMMe 10 MaTEMaTHKE);

® UMEJINCh 3aTPyJHCHUS WIM JONYIICHbI OIMMOKW B  OMNpeeleHUU
MaTeMaTHYEeCKON TEPMHUHOJIOTHH, YepTeKaX, BBIKJIAIKaX, HMCIPABJICHHBIC IOCIE
HECKOJIbKUX HaBOASIIUX BOIIPOCOB YUUTEIS;

® YIYCHUK HE CIpPaBUJICA C NMPUMEHEHHEM TEOPHUU B HOBOW CUTYyaIlUU TpHU
BBITIOJIHCHUU TIPAKTHYECKOTO 3aJaHus, HO BBIMOJIHWI 3aJaHusl 00s3aTEeIbHOTO
YPOBHSI CJIOKHOCTH T10 JaHHOH TeMme;

e IpU JIOCTATOYHOM 3HAHWUU TEOPETHYECKOrO0 MaTepuasiga BBISBIICHA
HeJ0cTaTouHass chOPMUPOBAHHOCTh OCHOBHBIX YMEHUH 1 HAaBBIKOB.

e OTMETKA «2» CTAaBUTCS B CIACAYIOMINX CIydasx:

® HE PACKPBITO OCHOBHOE COJICp)KaHKe YUeOHOTO MaTepuaa;

e 00Hapy)XCHO HE3HAHHE YUYCHHUKOM OOJbINEH WM Haubosee BaKHON 4acTH
y4e0HOTO MaTepHana;

® JIONYIICHBI ONIMOKKM B ONPEACICHUU TOHATHH, IPU HCIOJIb30BAHUH
MaTeMaTH4YeCKOH TEPMHUHOJIOTHH, B PHUCYHKAaX, dYepTekaxX WM Tpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE HMCIPABJICHBI IIOCJIE HECKOJbKMX HABOISAIINX BOIIPOCOB
YIUTEIIS.

3. Obwas xknaccugurayus owubox.

o [[pu oreHke 3HAaHWIA, YMEHHH W HABBIKOB OOYYAIOMIMXCA CIEIYeT
YUYUTHIBATh BCE OLIMOKH (TpyOble U HErpyObie) U HEJOUETHI.
3.1. I'pyObIMH CYHTAIOTCS OIIMOKHU:



® HE3HAHUE OMNpPEJIeNICHNUs] OCHOBHBIX MOHSTUM, 3aKOHOB, MPABHJI, OCHOBHBIX
MOJIOKEHUM Teopuu, He3HaHUe (HOPMYII, OOLIECIPUHSITHIX CUMBOJIOB 0003HAYCHUHN
BEJIMYUH, €IUHUI] X U3MEPEHUS,

® HE3HAHNE HAUMEHOBAHUH €JIMHUILl U3MEPEHUSI;

® HCYMEHHE BBIJICIIUTh B OTBETE IJIaBHOE;

® HCYMEHHUE TPUMEHSITh 3HaHUS, aJITOPUTMBI JIJIS PEIICHUs 3a]1a4;

® HEYMEHHUE JeaTh BEIBOJIbI U 0000IICHUS;

® HCYMEHHUE YUTaTh U CTPOUTH IPaPUKH;

® HCYMEHUE MOJIb30BAaThCSl  MEPBOUCTOUYHUKAMU, y4eOHUKOM U
CIIPaBOYHUKAMU;

® O0TePsi KOPHSI WJIM COXpPaHEHHE MMOCTOPOHHET0 KOPHSI;

e orOpackiBaHue 0e3 0OBSICHEHUN OJHOTO U3 HUX;

® paBHO3HAYHBIE UM OIINOKY;

® BLIUUCIIUTENIbHBIC OITMOKU, €CJIU OHU HE SBIISIIOTCS OMUCKOM;

® JIOTUYECKUE OITUOKH.

3.2. K HerpyObIM o1mOKam Ciie1yeT OTHECTH:

® HETOYHOCTh (POPMYTUPOBOK, ONpPECICHUMN, TOHATUM, TCOPUH, BhI3BAHHAS
HETOJHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPENEIIEMOro MOHITHS WU 3aMEHOM
OJIHOTO - IBYX M3 3TUX MIPU3HAKOB- BTOPOCTEIIEHHBIMHY;

® HETOYHOCTb IpauKa;

® HEPALIMOHAIBHBIM ~ METOJA ~ pEIIeHusT 3aJayd WM HEIOCTaTOYHO
IPOJIyMaHHbIW IIJIaH OTBETA (HApYLIEHUE JIOTUKH, MOJIMEHA OTAEIbHBIX OCHOBHBIX
BOMPOCOB BTOPOCTENIEHHBIMM );

® HepaIMOHAIBHBIE METOJIB PAOOTHI CO CIIPABOYHOM M IPYTOM JTUTEPATypOH;

® HEYMEHUE PeIllaTh 3a/1a4M, BBITIOIHATD 3a/1aHUsI B 001IEM BH/IE.

3.3. Hegouetamu ABIAIOTCS:

® HepalMOHAIBHBIC MPUEMBI BEIYHCIICHUH U TPEOOPa30BaHU;
e HEOpEXKHOE BHITIOJIHEHUE 3aIiCel, YUepTexkel, cxeM, rpaduKoB.
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