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PABOYAS I[TPOTPAMMA BHEYPOYHOU AEATEJIBHOCTHU

«Tpynueie Borrpockl OI'D. MaTemaTuka»
(9 xkaacc)»



Pabouas mporpamma BHeypouHoOW nestenbHOCTH «Tpymubie Bompocel OI'D. Marematuka»
COCTaBJIeHa B  COOTBETCTBUM C  TpeOOBaHUAMM  (PelepajbHOr0  IOCYIAAPCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa Ha ocHoBe [Iporpammsl 1o Marematuke 5-9 kiaccoB uis

o01meo0pa3oBaTeNbHBIX yupexkaenuii (aBropel: MakapsrueB FO.H., Muntoxk H.I'. 1 ap.)

B nnane Bueypounoit aestenbHoctu ['bOY OO Ne7 r.o. Cei3panb Ha OpraHu3aiuio Kypca

BHEYpouHO# aesTenbHOCTU «Tpyansie Borpocsl OI'D: MatemaTrkay OTBOJIUTCA:

e B 9xiacce 1 yac B Hezeno, UTO cocTaBisgeT 34 4. B roj.

Htoro Ha ypoBHE OCHOBHOTO 00111er0o 00pa3oBaHus 34 4.

Pe3yJ’ILTaTbI 0CBOCHUS KypcCa BHeyPO‘lHOﬁ JCATCIbHOCTH

IIpeomemnvwie pesynomamol:

o CDOpMPIpOBaHI/IC HABBIKOB IIOMCKa MATCMATHYCCKOI0 MCETOAA, aJIlOpUTMa M IIOUCKa

peleHus 3a1auu B CTpyKType 3aaay OI'D;
e dopmMupoBaHME HAaBbIKA PELICHMSI ONIPEIEICHHBIX TUIIOB 3a/1a4 B CTpYKTYype 3a1au OI'D;

e yMmerb paboTaTh C TabJIMIIAMH, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMH;, YMETb
peoOpa3oBbIBaTh 3HAKM M CHUMBOJIBI B JI0KA3aTEIbCTBAX U MPUMEHSIEMBIX METOJAX JUIS
peteHust 00pa3oBaTeNIbHBIX 33]1a4;

® [IPUBOAMUTH B CHCTEMY, CONOCTAaBJIATh, 0000IATh U AaHAIU3UPOBATh MH(OPMAIIMOHHBIE
KOMITOHEHTbI MaTeMaTU4YeCKOro XapakTepa U yMeTb MPUMEHSATh 3aKOHbI U MpaBUIIa JUIS
pelIeHNs KOHKPETHBIX 33/1a4;

® BBIJCNATH IVIABHYI0 U H30BITOYHYIO HH(OpMaINIOo, MPOU3BOJIUTH CMBICIOBOE CXKAaTHE
MaTeMaTHYeCKuX (PaKkTOB, COBOKYIMHOCTH METOJOB M CHOCOOOB pElIeHHs; YMETh
IPEJICTaBIIATh B CJIOBECHON (popMe, UCIIONb3Yysl CXEMbl M pa3IMyHble TaONULIbI, rpauKu
U JMarpamMMbl, KapTbl HOHATHH M KJacTepbl, OCHOBHBIE WU U IUIaH pEIeHHs TOH WM
WHOM MaTeMaTUYEeCKON 3a1adu;

Memanpeomemmvle pe3yromamst 00yuenus
PeryasituBubie YY /I

® OmnpenensaTh COOCTBEHHbIE MPOOJSEMbl M NMPUYMHBI MX BO3HUKHOBEHHUS MpH padore ¢
MaTeMaTHYECKUMHU 00bEKTaMH;
e (QopmynupoBaTh COOCTBEHHbIE BEPCHUU WU TNPUMEHSTh YK€ H3BECTHbIE (OPMBI U

MCTOJbl PCUICHUA MaTeMaTH4eCKOi HpOGJ’ICMLI, (I)OpMYJ'II/IpOBaTB MNPEAIOJIOXKCHUA U



CTPOUTH THUIOTE3bl OTHOCHUTEIBHO pPAacCMaTpUBAEMOTO OOBEKTa M MPEIBOCXHIIATH
pe3yIbTaThl CBOCH y4eOHO-TI03HABATEIHHON ACSITENEHOCTH;

e OmpeneNnsaTh NYTH JOCTHKEHMS LeJied M B3BEIIMBaTh BO3MOXHOCTH pa3pelleHus
OTIpENICICHHBIX y4eOHO-TT03HABATEIbHBIX 33/1ad4 B COOTBETCTBUU C ONPEICICHHBIMH
KPUTEPUSIMHU U 3a/1a4aMu;

® BBICTpPaWBaTh COOCTBEHHOE 00pa3oBaTeNbHOE MOANPOCTPAHCTBO [UISI pa3pelIeHUs
ONPENIETIEHHOT0 Kpyra 3aJa4, ONpeAesaTh U HaXOAUTh YCIOBUA JUIsl pealu3aluy uaeu u
MJ1aHOB (caMo00yueHue);

®  CaMOCTOSTENILHO BBIOMPATh CPEIH MPEIUIOKEHHBIX pecypcoB Hanbosee 3PPeKTUBHBIC U
3HaYMMBbIE MTPH paboTe C ONpeAETICHHON MaTeMaTHYEeCKON MO/IENbIO;

® yMETb COCTaBIATh IUIAH pa3pellieHus ONPEIEIEHHOr0 Kpyra 3ajad, HCIOJb3Ys
pa3IUYHbIE CXEMBbI, PECYpChl IIOCTPOEHUS JUarpamMM, MEHTaJIbHBIX KapT, MO3BOJISIOIINX
IIPOM3BECTHU JIOTHKO - CTPYKTYPHBIN aHAIMU3 3a7auu;

e yMETh IUIAHUPOBaTh CBOM 00pazoBaTENbHBI MapHIpyT, KOPPEKTUPOBATH W BHOCHUTH
ornpezieieHHbIe U3MEHEHUS, KQueCTBEHHO BIUSIONINE HA KOHEYHBIM MPOAYKT y4eOHO-
MO3HABATEJIbHON JEATEIbHOCTH;

® yMEHHE KaueCTBEHHO COOTHOCHUTH CBOM JECHCTBHS C MPEABKYIIAEMbIM UTOTOM Y4eOHO-
MO3HABATEIILHON AESITEIbHOCTH IOCPEICTBOM KOHTPOJS W IUIAHUPOBAHUS Y4EOHOTO
mpouecca B COOTBETCTBUM C HM3MEHSIOLIUMUCS CHUTYalMsIMU U IPUMEHSIEMbIMU
cpeacTBaMu U GopMaMU OpPraHM3alMM COTPYAHHYECTBA, a TaKKe HWHIANBUAYAIbHON
paboTHI HA YPOKE;

e yMeHHE OTOMpaTh COOTBETCTBYIOIIME CPEACTBA peaIU3alluy PEIICHHs MaTeMaTHYeCKUX
3aj1a4, Moa0MpaTb HMHCTPYMEHTHI JUIsl OLEHMBAHHUA CBOCH TpaekTOpuM B paboTe C
MaTEeMaTUYECKUMH MOHIATUSIMHU U MOJIEIISIMY;

Ilo3naBaTenbHble YY/I

® yMEHHE ONpeAeATh OCHOBOIIOJIAratollee MOHATHE U MPOU3BOINUTD JIOTUKO-CTPYKTYPHBIH
aQHAJIN3, ONPENENATh OCHOBHBIE NPU3HAKKM M CBOMCTBA C IOMOIIBI) COOTBETCTBYIOIIUX
CPEICTB U MHCTPYMEHTOB;

® yMEHHE IMPOBOJIUTH KIacCU(UKALUI0 OOBEKTOB Ha OCHOBE KPHUTEPHEB, BBLIACIATDH
OCHOBHOE Ha ()OHE BTOPOCTENEHHBIX IaHHBIX;

® yMEHHE MPOBOAWTH JIOTMYECKOE pacCyXJ€HHE B HalpaBICHUH OT OOIIHUX

SaKOHOMCpHOCTeﬁ HsyqaeMoﬁ 3aga4u JO 4YaCTHBIX paCCMOTpCHHﬁ;



® yYMEHHE CTPOHUTH JOTWYECKUE PACCYKACHHS Ha OCHOBE CHCTEMHBIX CPAaBHEHHI OCHOBHBIX
KOMITOHEHTOB H3Yy4aeMOT0 MaTeMaTH4ecKOro pasjesa WIM MOJIETH, MOHSATUS WIH
KJIACCOB, BBIIEIISISI OTPECIICHHbIE CYIIECTBEHHBIC IPU3HAKU WIIN KPUTEPUU;

¢ YMCHHC BBISIBJIATD, CTPOUTH 3aKOHOMCPHOCTD, CBA3HOCTB, JJOTMYHOCTDb
COOTBETCTBYIOLIMX IIETIOYCK PACCY)KICHUH HpU pabdoTe ¢ MaTEMAaTHYECKUMHU 3aJadaMu,
YMETh MOAPOOHO M CXKATO MPEJCTABIATh JETATM3AIMI0 OCHOBHBIX KOMIIOHEHTOB TIPH
JI0Ka3aTeIbCTBE MOHATUI U COOTHOIIECHUH Ha MaTEMaTHYECKOM SI3BIKE;

e YMCHHE OpraHM30BHIBATH IIOMCK W BBIABISATH IPUYMHBI BO3HHKAIOUIMX IIPOLIECCOB,
SBJICHUH, HamOoiee BEPOATHBIC (AKTOPHL, MO KOTOPHIM MAaTEMAaTHYECKHE MOJCIU WU
00BEKTHI BCOAYT cebst 1o OIMPCACIICHHBIM JIOTUYCCKHMM 3aKOHaM, YMCTb IIPUBOJUTH
NPUYMHHO-CJIEJICTBEHHBIH aHAIU3 MOHATHH, CY)KICHUH U MaTeMaTHYECKUX 3aKOHOB;

® YMEHHE CTPOUTh MATEMATHYECKYI0 MOJENIb IpPU 3aJaHHOM YCJIOBHH, OOIajaromeit
OIPEJICTICHHBIMI  XapaKTePUCTHKaMU  OOBEKTa MPH  HAIMYUH  OINPEICICHHBIX
KOMIIOHCHTOB Q)OpMHPYIOIHeFOCSI MMpEAIIoJIara€Moro nmoHATHUA WU SIBJICHUS,

e YyMEHHE  TEPEeBOJUTh  TEKCTOBYKD  CTPYKTYPHO-CMBICIOBYIO  COCTAaBIISIOIIYIO
MaTeMaTUYeCKOW 3aJa4d Ha S3bIK TIpaMuecKOro OTOOpPaKeHHS - COCTAaBICHHUS
MaTeMaTUIECKON MOJIENHN, COXPAHSIOIIEH OCHOBHBIEC CBOMCTBA U XapaKTEPUCTUKY;

e yYMCHHME 33JaBaTh IUIAaH PEIICHHS MAaTeMaTHYEeCKOH 3a/1aud, Pealn30BBIBATH AITOPUTM
JNEUCTBUH Kak MONIArOBOM HMHCTPYKIMHU JJIsl pa3pelieHus y4eOHO-TI03HABAaTENbHOU
3a7aui;

® YMCHHC CTPOUTH J0OKA3aTCILCTBO MECTOAOM OT IIPOTHUBHOTIO,

e yMmeHHe paboTaTh ¢ IPOOJIEMHON cUTyalel, OCYIIECTBISITh 00pa30BaTENIbHBIN Mpoliecce
MOCPEJICTBOM IOMCKAa METO/IOB U CIIOCOOOB pa3pelleHus 3a/laud, ONpeAessTh TPaHULIbI
CBOEro 00pa3oBaTENLHOIO IPOCTPAHCTBA;

® yMeTh OPUEHTHPOBATHCS B TEKCTE, BBIABIIATH IJ1aBHOE YCIOBHE 3a/1a4M M YCTaHABIUBATb
COOTHOIIIEHUE pPacCMaTPUBAEMBIX OOBEKTOB;

® yMEHHE NepeBOJUTh, HHTEPIPETHPOBATH TEKCT B HHbIE (OPMBI MPEICTABICHUS
uH(pOpMalIMU: CXEMBbI, TUarpaMMbl, TpadudecKoe MpeICcTaBIeHHE JaHHbIX;

KommyHukarusubie YY /[

e yMeHHe paboTaTh B KOMaHJe, (OpMHUpPOBAHWE HABHIKOB COTPYJHHYECTBA U y4e€OHOTO
B3aMMOJICHCTBYS B YCIIOBUSAX KOMAaH/IHOM UTPbI WJIM MHOU (hOPMBI B3aUMOJIEHCTBUS;
e yMEHHE paclpeieNiaTh PO U 3a/ladl B paMKax 3aHATUs, (OpMHpYs TakKe HaBBIKU

OpTraHHU3aTOPCKOro XapakTepa,



® yMEHHUE OLEHMBATh IPABUIBHOCTb COOCTBEHHBIX HEHCTBUH, a TaKXke JESATEIbHOCTH
JPYTUX y4aCTHUKOB KOMaH/IbI;

® KOPPEKTHO, B paMKax 3aJad KOMMYHHKAIHH, (GOPMYIHPOBATH M OTCTaWBATh B3IIISIHI,
apryMEHTHPOBaTh  JIOBOJBI, BBIBOJBL, 4 TaKXe BbIIBUTaTh KOHTAPTyMEHTHI,
HEOOXOAUMBIE ISl BBIABJICHUS CHUTYyallMd YcCIeXa B pEIIeHMM TOW WIM HHOM
MaTeMaTHYeCKOM 3aauH;

¢ yMEHHE TIOJb30BATHCS MAaTEMaTHMYECKUMHM TEPMUHAMH JUIS peIIeHUs y4eOHO-
MIO3HABATENBHBIX 33J1a4, a TAK)KE CTPOUTH COOTBETCTBYIOIINE PEUCBbIC BHICKA3bIBAHUS HA
MaTeMaTHYECKOM SI3bIKE JIJIs1 BRICTPAUBAHUS MAaTEeMaTHUECKON MOJIENH;

e YyMeTh CTPOUTh MAaTEMaTHYECKHE MOAEIH C IOMOUIBI0  COOTBETCTBYIOIIETO
IPOTPaMMHOTO 00eCTieueHH s, CEpBUCOB CBOOOIHOTO OTJAJIIEHHOTO JIOCTYIIA;

e yMeTh IPaMOTHO W YETKO, corjacHo mpasmiam odopmieHus KMM-a OI'D 3anocuts

MMOJIYYCHHBIC PE3YJIbTAThI - OTBCTHI.

Conep:kaHue Kypca
«Apudmeruueckuii 6ym». Otpadotka 3agau Ne 1 KM OI'D.

ﬂeﬁcmeuﬂ C HamypaibHbIMU HUcjiamu

CrnoxxeHne u BbIYUTAHUEC, KOMIIOHCHTBI CJIOKCHUSA W BBIYMTAHHA, CBA3b MCXKIY HHUMH,
HaxXOXJACHUC CYMMBI U Pa3HOCTU, UBMCHCHHUEC CYMMBI U PA3HOCTU ITPU U3MCHCHUU KOMIIOHCHTOB

CJIOKCHUA U BhIYUTAHUA.

YMHOXEHUE U JIeJIEHWe, KOMIIOHEHTHl YMHOXXCHHS U JIeJICHUs, CBSI3b MEXKIAY HHUMH,
YMHOKE€HUE M CJOXKEHHE B CTOJIOMK, JEJIEHHWE YIOJKOM, MPOBEpPKa pe3yjbTaTa C IMOMOLIbIO

MPUKUAKU U OOpaTHOTO JEHCTBUS.
Yucnosvle sviparrcenus
Yuciosoe BBIPAXKCHUC U €T'0 3HAYCHUEC, MMOPAJOK BLIITOJTHCHUA HeﬁCTBHﬁ.
/Jlpoou. Ooviknosennvle Opoou

Honst, wacte, apoOHOEe uuciao, apoOb. JlpoOHOE dYHMCIO Kak pe3ynbTaT JeCHUS.

[IpaBuiibHbIE U HENpaBUIIbHBIE IPOOH, CMeLIaHHas IPOOb (CMEIIAHHOE YHUCIIO).

3anuce HAaTypaJbHOTO 4YHCJia B BUJC )Ip06I/I C 3aJaHHBbIM 3HAMCHATCJICM, Hp606pa3OBaHI/IC

CMELIaHHOM IpoOu B HENMpaBUIBHYIO ApoOb M HA00OPOT.



[TpuBenenue npobeii k 061memy 3HameHaTeno. CpaBHeHHE 0OBIKHOBEHHBIX JPOOCH.

CrnoxxeHre ¥ BBIUMTAaHHE OOBIKHOBEHHBIX z[po6el71. VMHOXEHUE H JACJIICHUC

OOBIKHOBEHHBIX JAPOOCi.
Apudmernueckue IEHCTBHSI CO CMEIIAHHBIMU JAPOOSMHU.
Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.
Cnocobbl payuonanuzayuu 6bl4UcIeHUll U UX NPUMEHEHUE NPU GbINOIHEHUU OeUCMEULL.
Hecamuunwvie opoou

[IpeoOpazoBanne IECATUYHBIX JpoOeli B OOBIKHOBEHHBIC. CpaBHCHHE JIECATUYHBIX
npob6eil. CroxkeHHe W BBIYUTAHHME ACCATUYHBIX OpoOeil. OKpyrieHue AeCATUYHBIX IPOOei.
YMHOXEHUE W JICJICHHE JECATUYHBIX IpobOeid. [Ipeobpaszosanue 00bIKHOBeHHbIX Opobell 8

Ooecamuunvie Opoou. Koneunvie u beckoneunvie decsimuunvlie Opoou.
Yucna. Payuonanvhole uucina

MHOX€eCTBO paluOHAJIbHBIX YHCCII. CpaBHCHI/Ie palliOHAJIbHBIX YHCCII. I[eﬁCTBHH C

palMoHAIBHBIMU YuciaMu. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoowio.
Hppayuonanvnuie uucna

IlonsTue HppauOHAIILHOTO YHCIa. Pacno3HaBanue HUppallOHAJIbHBIX YHUCCII. HpI/IMepLI

JA0Ka3aTCJIbCTB B anre6pe. I/IppaHI/IOHaJ'ILHOCTB qucia \/E
Mnooicecmeo OeticmeumenvbHbix Yuce.
ﬂpoﬁno-pauuonaﬂbnbw GbIPAINHCEHUA

[Ipeobpa3oBanue IpOOHO-TMHEHHBIX BBIPAKECHUN: CIIOKEHHUE, YMHOXEHHE, JeTICHHE.
Aneebpauueckas 0poow. CokpaweHue ancebpauveckux opooei. Ilpusedenue ancebpauyeckux
Oopobeil Kk obwemy 3Hamenamenro. [eicmeus ¢ aneebpaudeckumu OpooOsMU: ClOJHCEeHUe,

eblyumanue, YMHOJICEHUe, dereHue, 6036e0¢eHUe 8 CIeneHb.

«TabnuunbIil 3kcnpece». OTpadorka 3agay Ne 2KUM OID.

Cmamucmuka



Tabnuynoe u rpaduueckoe NPEIACTABICHUE JaHHBIX, CTOJOYAaThle W KPYrOBbIC
JMarpaMMBbl, U3BJICUCHUE HY)KHOU nHpopMaruu. J(narpaMmsl paccenBaHus. MI3MeHUNBOCTD TIPH

HU3MCPCHUAX. Pema}omne IpaBujia. 3aKOHOMepHOCTI/I B UI3MCHYHMBBIX BCIINYMHAX.

«Koopounammnuwtit mapaghon». Ompaoomka 3aoau Ne 3 KHM OI'3.

Ilonoscumenshvie u ompuyamesibHble Hucia

N3o0pakeHue yrces Ha YUCIOBOM (KoopauHaTHOW) nipsmoit. CpaBHeHHe uncen. Moaynb
YHuClla, TeOMETpUYecKass MHTepIpeTanuss MOAyJs uucia. JleMCTBUS € MOJOXKUTEIbHBIMU U

OTpULATENILHBIMU YUCJIaMU. MHOXECTBO LEbIX YUCEIL.
Koopounama mouku

OcCHOBHBIE MOHATUS, KOOPOUHAMHDBLL JYY, paccmosanue mexcoy moukamu. Koopounamer

MOYKUu.

«3abdaBHble yncaa». Orpadorka 3agau Ne 4 KUM OI'D.

Hppayuonansusie yucna

ITonstue HppalMOHAJIBHOI'O 4YHCJIa. Pacno3naBanue HppaliOHAJIBbHBIX YUCCII. HpI/IMepLI

JI0Ka3aTeNIbCTB B asireOope. ppaoHaIbHOCTh YKCIIa V2.
Mmuoowcecmeo OelicmeumenbHvix yucel.

Haiinn na rpadpuxe». Orpadorka 3agau Ne 5 KUM OI'D.
TabnuyHnoe u rpaduueckoe TMpenCTaBI€HUE JaHHBIX, CTOJOYaTble U KPYTrOBBIE
JMarpaMMbl, W3BJICUEHUE HYXHOM HH(pOpMalMU. YMEHHE ONpelensTh IIKany Ha rpaduky u

BBISBJISTH 3HAUCHUE TI0 OCH a0CITMCCa U OpMHATA.
«Haiiou, ecnu cmosceutvy. Ompadomxka 3aoau Ne 6 KUM OI'3.
Ypasnenus u nepasencmea
Pasencmea
YucnoBoe paBeHCTBO. CBOICTBA YHCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOIA.
Ypasnenusn

[TonsiTe ypaBHEHHUS M KOpHS ypaBHeHUs. [Ipeocmasnenue o0 pasHOCUNLHOCHIU

ypasuenui. Obnacms onpeodenenus ypasHeHus (001acms 00NYCMUMbBIX 3HAYEHUL NePEMEHHOL).



Jluneiinoe ypasnenue u e20 KOpHu

Pemienne nuHeWHBIX ypaBHeHUU. Jlunetinoe ypasnenHue c¢ napamempom. Konuuecmeo

KOpHell TUHelH020 ypaeHeHus. Peuwenue nunelnvlx ypasHeHuti ¢ napamempom.
Keaopammnoe ypagnenue u e2o kopnu

KBanpatusle ypaBHeHus. Hemnonnble KBaapaTHble ypaBHEHHS. JMCKpUMUHAHT
KBajpaTHOro ypaBHeHus. DopMyna KOpHEH KBaapaTHOTO YypaBHeHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. Permienue KBaApaTHBIX YpaBHEHHIA: HCIOJIb30BaHUE
dbopMynIBl  UIS  HAXOXKICHUS KOpPHEH, epagpuueckuii memoo peuwieHus, pasiodxceHue Hd
MHOJCUmenu, noobop KopHell ¢ UCNONb308aHUeM meopembl Buema. Koauuecmeo rophell
K8AOPAMHO20 YPABHEHUs 8 3A8UCUMOCIU OM e20 OUCKpumunanma. buxkeadpammuvie ypagHeHus.

VYpaenenus, ceooumvie k aunetinvim u keaopamuwvim. Keaopamusvie ypasnenus c napamempom.
/Jlpobno-payuonansvhsie ypagHenus

Pemenue npocredmux ApoOHO-TUHEHHBIX YpaBHEHUH. Peutenue OpoOHO-payuoHaibHbIX

VPAaHeHU.

Memoowl pewienus ypagneruii: Memoowvl pasHOCUILHBIX NPEeoOPA308aHUL, MEMOO 3AMEHbL

nepemenHou, epagpuyeckuti memoo. Mcnonv3osanue c60UCma YyHKYULl npu peuteHuy ypasHeHull.
Tlpocmetiwue uppayuonanvhvie ypasHeHus 6uod , .
Vpasnenus euoa .Ypasnenus 6 yenvix uuciax.

«IIpouenTsl B Hameii :xku3HN». OTpadorka 3aga4y Ne 7 KUM OI'J.
IlonsTe mnpoueHTa. BpluncieHHEe NPOLEHTOB OT YWCIAa M 4YHMCIA 10 H3BECTHOMY
IIPOLIEHTY, BBIPAXKEHHE OTHOLIEHMSI B IIPOLIEHTaX. PelleHne HeCI0KHbBIX MPAaKTUYECKUX 3a7ad C

IIPOLIEHTaMH.

«Anarpammbpy OTpadorka 3aga4y Ne 8 KUM OI'D.

Huazpammot

Cronbyarble M KpyroBble auarpaMMmbl. M3BieueHue uHGOpMaUU M3 JAUArPaAMM.

Hszo0bpadicenue ouazpamm no 4uciosvim OaHHbIM, IO 3aKpacKe.

«BepositTHocTHBII Moaxom» OTpadorka 3axau Ne 9 KUM OI.

Cnyuaiinvie coovimus



CnyuyaitHbple OMBITHI (PKCIIEPUMEHTHI), JJIEMEHTApHBIC CIy4aliHbIE COOBITHS (MCXOJBI).
BepositHoct  anmeMeHTapHBIX  cOObITUH. COOBITHS B CIIy4alHBIX JKCIIEPUMEHTAX W
OJIaroNMpHUATCTBYIONINE dJIEMEHTApHBIC COOBITHS. BeposaTHOCTH ciydaliHbIX COOBITHIA. OMBITHI C
PAaBHOBO3MO>KHBIMU 3JIEMEHTapHBIMU COOBITUSIMU. Kilaccuyeckue BEpOATHOCTHBIE OIBITHI C

UCIOJIb30BAaHUEM MOHET, KyOUKOB.

I'pagpuueckuit naoupunm» Ompaoomka 3aoau Ne 10 KHUM OI'3.
Dynkuyuu
Honamue ¢ynkuyuu

JlekapToBbl ~ KOOpAMHATHI Ha IuIOcKocTH. @DopMHUpOBaHWE TNPEICTABICHUH O
METANpeIMETHOM MOHATUU «KOOpAUHATh. CrnocoObl 3ajaHus (QYHKIUI: aHATUTUYECKHH,
rpaduueckuii, Tabmmuneiid. ['padux Gynkuuu. [Ipumepsl GyHKIMN, TOITyd9aeMbIX B IPOLIECCE
WCCIICIOBAHMSI a3 IMYHBIX PEabHBIX MPOLIECCOB U PeIIeHUs 3a1a4. 3HaueHHe (QYHKIMH B TOUKE.
CpoiicTBa (QYyHKIUMI: 00JIACTH ONpPEAETCHUS, MHOXXECTBO 3HAYCHUH, HYIH, HPOMEXYTKH
3HAKOIIOCTOSIHCTBA,  YeMmHOCmb/HeuemHoCmy, TPOMEXYTKM BO3pacTaHuss M yObIBaHUS,

HauOOoJIbIIICe U HAaMMEHbIIee 3HaueHus. MccnenoBanne QyHKIUU IO ee TpaduKy.
Juneinan pynkyus

CpoiictBa u rpaduk nuHeHHOM QyHKIMH. VYTI0BOM KOIOUIMEHT NPSAMOM.
Pacnionoxxenne rpadguka muHEHHON (QYHKIIMKA B 3aBUCUMOCTH OT €€ yrIoBOro ko3 ¢uiMeHTa u
cBOOOIHOTO WwieHa. Haxoowcoenue koag@uyuenmos nuHetnou hyuKyuu no 3a0aHHbIM YCA0GUSM.:
NpOXodHcOeHUue NPIMoll yepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUEe NPAMOU

uepes OaHHYI0 MOYKY U NAPAJLIENbHOU OAHHOU NPAMOU.
Keaopamuunasa pynkyus

CpoiictBa u rpaduk kBaapaTuyHoM ¢yHKkuMu (mapabona). [locmpoenue epaguxa

K8aopamu4Hou hyHKyuu no mouxkam

Oopammnasn nponopyUoOHAILHOCHb

K K

Y=Y =

CaoiicTBa QyHKIIMHN x x. ['unepOomna.
Ox, ystc smom npozpeccy Ompadomka 3adau Ne 11 KHM OI'3.

Ilocneooeamenvrnocmu u npozcpeccuu



UucnoBasg  mocinenoBaTesbHOCTh.  IIpuMepbl  YHCIIOBBIX — IOCJIENOBATEIBHOCTEH.
beckoneunsle mocnemoBaTeNbHOCTH. ApudMeTHYecKass TPOTPecCHsi HW €€  CBOWCTBA.
I'eomerpuueckass mnporpeccus. Dopmyra obwezo uieHa U CyMMbL N NEPBbIX UYNeHO8

apugmemuyeckol u 2eoMempuieckoll npozpeccull
Ynpocmumo npocmo». Ompabomxa 3aoau Ne 12 KHM OI'3.
Yucnosvle u 6yKeeHHble BbIPANHCEHUSA

Bripakenue ¢ nepemeHHol. 3HaueHue BblpaxkeHHUs. [loacTaHoBKa BbIpak€HUN BMECTO

IIEPEMEHHBIX.
Ienvie sviparicenusn

CreneHs ¢ HaTypaJIbHbIM I10Ka3aTCJICM U €€ CBOMCTBA. Hp606pa3OBaHI/I${ BBIpa)KeHHﬁ,

COACPpIKAIINX CTCIICHU C HATYPAJIbHBIM I1OKAa3aTCJICM.

OpnouneH, MHorowieH. JleWcTBUs C OJHOWIEHAMH U MHOTOWICHAMHU (CJIOXKEHHE,
BbIUUTAHUE, YMHOKEHHE). DOPMYJIbl COKpAIIEHHOTO YMHOXKEHUSI: Pa3HOCTh KBaApaTOB, KBAJApaT
CYMMBbI U pa3HOCTH. Pa3nojkeHne MHOrouieHa Ha MHOXHTENIU: BBIHECEHUE OOILIEr0 MHOXKHUTEIS
3a CKOOKH, epynnupoexa, npumeHeHue @opmyn COKpawjeHHo2o YMHodceHus. Keadpammwiii

mpexujlieH, pd3lodcenue KeadpamHoeo mpexujieHd Ha MHOoJ)cumeiu.

®opmyabHblii pegakTop» OTpadorka 3agau Ne 13 KUM OI'D.

Yucnoevie u 6yK8€HHble BbIPAIICEHUA

BLIpa)KeHI/Ie C nepeMeHHoﬁ. 3HadeHue BBIPAXXCHUS. IToacranoBka BBIpa)KeHI/Iﬁ BMCCTO

IIEPEMEHHBIX.
Ienvie sviparicenusn

Cremnens ¢ HaTypaJIbHBIM I10Ka3aTCJIEM U €C CBOICTBA. Hpeo6pa30BaHH51 BBIpa)KeHHfI,

COACPIKAIIUX CTCIICHU C HATYPAJIbHBIM ITOKA3aTCIICM.

OpnnouneH, MHorousjieH. JleficTBHS ¢ OJHOWIEHAMM W MHOTOWIEHAMH (CIOXKEHHUE,
BBIYMTaHUE, YMHOKEHHE). DOpPMYIIbI COKPAIIEHHOTO YMHOKEHHUS: Pa3HOCTh KBAJApPAaTOB, KBApaT
CYMMBI U pa3HOCTH. Pa3nokeHrne MHOTrOWIeHa Ha MHOKHUTEIIN: BRIHECEHHE OOIIETO MHOXKHTEIIS
3a CKOOKH, Zpynnupoexa, npumeHenue Gopmyn coxkpawjeHno2o ymHodxcenus. Keaopammwiii

mMpexXUjlern, pas3jlodcenue Kea()pamHoeo mpexujiena Ha MHodcumeilu.

dy>m». OTpadorka 3axau Ne 14 KUM OI'D.



Cucmemut Hepaesencme

CucteMbl HEpPaBEHCTB C OJIHOM MepeMeHHOW. PemieHue cucTeM HEpPaBEHCTB C OJHOMU
MePEMEHHON: JMHEHHBIX, Kéadpamubvix. W300pakeHHUE pEIICHUS CHCTEMbl HEPAaBEHCTB Ha

YHCJIOBOM MPSAMOMN. 3alKCh PELLIEHUSI CUCTEMbI HEPABEHCTB.

«KakoBbI yrabi?». OTpadorka 3agau Ne 15 KUM OI'9.

Benuuunwot

IlonsaTne BeNMYHHEL Z[J'H/IHa. HSMepeHI/Ie JJIMHBI. EI[I/IHI/ILII)I HU3MCPCHUA  IJIMHBI.

Benuuuna yrna. ['pagycHas mepa yrina.

[TonsiTue o muomanuM IUIOCKOM ¢Qurypel W ee cBoiicTBax. M3mepenue Imuiomanei.

Enuautibl usmMepeHust TIoIay.

[IpencraBnenne o0 oObeme U ero cBoiicTBax. M3mepenue oobema. EnquHuiisl nuamepeHus

00BEMOB.

«A mmHa kakoBa?». OTpadorka 3agau Ne 16 KUM OI'D.

d)uzypbt 6 ceomempuu u 6 OKpyscarouiem nupe

I'eomerpuueckas ¢urypa. BHyTpeHHsis, BHEMHssT 00nacTi GUrypsl, rpaHuma. JInHuu u

00J1acTH Ha TIOCKOCTH. Bhinykinas u HeBbimykias Gpurypsl. [Inockas u Herockas GUrypsl.

Boigenenue cBoicTB 00bekTOB. DOpMHpOBAaHUE MPEACTABICHUN O MeTanpeIMETHOM
NoHATUU «purypa». Touka, OTpe30K, MpsiMas, JIyd, JIOMaHas, IUNIOCKOCThb, YTroJl, OHCCeKTpuca

yrija u €€ CBOﬁCTBa, BUJBI YI'JIOB, MHOT'OYT'OJIbHUKH, OKPYKHOCTb U KPYT.

OceBas CUMMCETPUS TCOMETPHUICCKUX CI)I/Il"yp HeHTpaJ'ILHaH CUMMCETpPUA IT'COMECTPUICCKUX

¢buryp.
«Koaeco o603penns». Orpadorka 3agau Ne 17 KUM OI'D.
3aoauu na wacmu, ooau

Pemenune 3ama4 Ha HaX0XKACHUE YaCTH YUCIIa M YHCA 110 €ro YacTH. HpI/IMCHCHI/IC

MIPONOPLUI IPYU PELICHUU 3a]1a4.

Hrpa na nomaake». Orpadorka 3agauy Ne 18 KUM OI'9.

I/Iamepenu}l U eobluucjienun



[Tnomaau. @opMyIbl IIOMIAAN TPEYTOJIbHUKA, MApAIJIeIOTpaMMa U €r0 YaCTHBIX BHJIOB,
Tpaneuuu, ¢opmyna ['epona, ¢opmyna rmioumaau BBITYKIOrO YETHIPEXYroJbHUKA, (HOPMYIIbI

AJIMHBI OKPY’KHOCTHU U IJIOIIaaX Kpyra

«B kaerky». OTpadorka 3agau Ne 19 KUM OI'9.

I/Izmepenuﬂ U ebluucjienuA

[Tnomaau. @opmMyIibl IIIOLIAAN TPEYToJIbHUKA, MapajljieiorpaMMa U €ro YaCTHBIX BHJIOB,
Tpaneuuu, ¢opmyna ['epona, ¢opmyna riomaau BBHIIYKIOrO YETHIPEXYroJbHUKA, (HOPMYIIbI
JUIMHBI OKPYXKHOCTH U IUIOIIanu Kpyra. I[lnomans KpyroBoro cekropa, KpyroBOro CErMeHTA.

HHOH_[aI[B MPpaBUJIBHOI'O MHOT'OYT'OJIbHUKA.

Teopema Iludaropa. IludaropoBel Tpoiiku. TpUTOHOMETPUYECKHE COOTHOIICHUS B

IpsAMOYT'OJIbHOM TPCYT'OJIbHUKE. TpI/IFOHOMCTpI/I‘IeCKI/Ie (I)YHKI_II/II/I TyHoro yria.

«Bep1o, He Bepro». OTpadoTka 3aaau Ne 20 KUM OI'D.

TeopeTuueckre aceKThl, TEOPEMBI, aKCHOMBI, OTIPEICICHUS, (POPMYIIBL, JIEMMEI.

®opMblI OPraHU3alMU: TPAKTUKYMBI, pad0Ta B rpyMnax, MUHU-JICKIIUU

TemaTHueckoe IJIAHUPOBAHUE

Ne TemaTnuyeckuii pasaeJ KoanuyecTBo yacos
Mooynb «Anzeopa» 1 uacmo
1. «Apudmernueckuit Oym». 2
2. «TabanuHBIN SKCIpecey. 2
3. «KoopannatHslit MapagoH». 2
4. «Haiinu Ha rpaduke». 2
5. «IIpoueHThI B HAILIEH KUZHUY. 2
6. «JlnarpamMMbn» 2
7. «BeposATHOCTHBIN MOAXOI 2
8. «['paduueckunii TaOUPUHT 2




«OX, yX 3TOT IIpOrpecc»

10. «YTIPOCTUTH TIPOCTOY.
11. «DOopMyJIbHBIN PEJAKTOP»
Moayanb «I'eomerpus» 1 yactb
12. «KakoBbI yrisi?».
13. «A nrHa KaxoBa?».
14 «Koneco 0603peHUs».
14. «Hrpa Ha ronaakey.
15. «B knerky»
16. O6o061matronee MOBTOPSHHE

Hroro
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