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PaGouas nporpamma no maremaruke 7-9 cocraBieHa Ha ocHoBe [IprmepHOit MporpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUs 10 MAaTEMaTUKE, aBTOPCKUX
nporpamm 1o anredpe (I'.B. Hopodees, C.b. CyBoposa u ap., cocraButenb T.A. bypmuctpoBa — M: «IIpocsemnienuey, 2014 — c. 136-140) u reometpun
(ITporpammbl 001Ie00pazoBaTeNIbHBIX YUpekaeHui. I'eomerpus 7-9 knaccwl. CoctaButens: bypmuctposa T.A., M.: IIpocsemenue, 2015 r.). [Iporpamma
COOTBETCTBYeT yueOHUKY ['eomerpus 7 — 9. Yuebnuk ans obmeobpazoBarenbubix yupexaenuit. / JI.C. Atanacsn, B.®. byry3os, C.b. Kagomies, D.I'.
[Mo3usik, N.W. FOauna. / M.: [Ipoceemenue, 2016.

AJITEBPA
IlnanupyeMblie pe3yJbTaThbl OCBOEHHS Y4eOHOr0 Kypca
[Iporpamma obecrieurnBaeT JOCTUKEHUE CIEIYIONINX PE3yIbTaTOB OCBOCHUSI 00pa30BaTebHON MIPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHuUs:

JIMYHOCTHBIE:

1) chopMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YUEHHUIO,

TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIMXCsl K CAMOPA3BUTHIO U

caM000pa30BaHMUIO HA OCHOBE MOTHUBAIIMU K OOYYCHHUIO ¥ MTO3HAHUIO, BEIOOPY JalbHEHIIETO 00pa3oBaHus Ha 0a3e OPUCHTUPOBKHU B MHUPE
npodeccuii ¥ mpodecCuoHANBHBIX MPEANOYTEHHH, 0CO3HAHHOMY TOCTPOCHHUIO WHANBUAYAIBHON 00pa30BaTeIbHON TPAEKTOPHHU C YUETOM
YCTOﬁqHBBIX IMMO3HAaBAaTCJIbHBIX HHTCPECCOB,

2) chopMHPOBAHHOCTH IETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTHKH;

3) chopMHPOBAHHOCTH KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OONIEHMH M COTPYJAHHYECTBE CO CBEPCTHHKAMH, CTApIIMMH M MIQAIIMMH, B
o0pa3oBaTeNbHOM, OOIECTBEHHO IMOJIE3HOM, Y4eOHO-HCCIeI0BATENbCKOM, TBOPUECKON U APYTUX BUAAX JEITEIbHOCTH;

4) yMeHue SICHO, TOYHO, IPAMOTHO H3JIaraTh CBOM MBICJIM B YCTHON M MUCbMEHHON pPedYH, MOHUMATh CMBICT MMOCTABJICHHOW 3a/1a4H, BBICTPAMBATH
apryMEHTAaIHIO, IPUBOAUTE IIPUMEPEI U KOHTPIIPUMEDHI,

5) mpejacraBiieHHEe O MaTeMaTHYECKOW HayKe Kak cdepe 4eoBeUYeCKOU MeATEIbHOCTH, 00 3Tanax €€ pa3BUTHS, O €€ 3HAYUMOCTH IS Pa3BUTHS
OUBHUIIN3allNH,

6) KPUTHYHOCTH MBIILICHUS, YMEHUE PACIIO3HABATH JIOTHYCCKU

HCKOPPEKTHBIC BEICKA3bIBAHHUA, OTJIMYATh TUIIOTE3Y OT (baKTa;

7) KpeaTHMBHOCTb MBIIUICHHS, MHUIIMATHBA, HAXOAYMBOCTh, aK THBHOCTh TIPH PEIICHUHU alIreOpandecKux 3ajad;

8) yMeHHe KOHTPOJIMPOBATh MPOIIECC U PE3YNIbTAT yUeOHOW MaTeMaTHUYECKOM JCeITeIbHOCTH;

9) cmocoOHOCTH K SMOIIMOHATILHOMY BOCIIPUSATHIO MATEMAaTHUYECKIX 00BEKTOB, 3aja4, PEIICHHU, PacCyKICHUH.



MetanpeameTHble:

1) ymeHue caMOCTOSTEIbHO IJIAHUPOBATh AIbTCPHATUBHBIC ITYTH

JOCTHKEHHUS 11eJIel, 0CO3HaHHO BhIOMpaTh Hanboiiee 3 PpeKTUBHBIE CIIOCOOBI pellIeHHs YUeOHbIX U M03HABATEIbHBIX 3a/1a4;

2) yMEHHE OCYIICCTBIATH KOHTPOJIb [0 PE3YJIbTATy U IO CIIOCO0Y

IeHCTBHS Ha YPOBHE MPOU3BOJILHOTO BHUMAHHS U BHOCHUTHh HEOOXOIMMbIE KOPPEKTUBHI;

3) yMeHHE aJleKBaTHO OI[EHUBAThH MPABHIIBHOCTh WM OIIMOOYHOCTD BBIIIOJHEHUS y4eOHOMU 3a1a4un, €€ 00bEKTHBHYIO TPYJHOCTh U COOCTBCHHBIE
BO3MOKHOCTH €€ pelIeHUS;

4) 0CO3HAHHOE BJAJICHHE JIOTMYCCKUMU JCHCTBUSIMHU ONPECICHUS MOHIATUIH, 0000ICHNUSI, YCTAHOBJICHUS aHAJIOTHH, KITacCH (UKALMU HAa OCHOBE
CaMOCTOSITEJIbHOTO BIOOpa OCHOBAHUI

U KpUTEpHEB, yCTAHOBJICHUS POJIOBUOBBIX CBA3CH;

5) yMeHHe yCTaHABIUBATh IPUYMHHO-CIICICTBEHHBIC CBS3U; CTPOUTH JIOTHYECKOE PACCYKACHHE, YMO3aKIIOUeHUE (MHAYKTUBHOE,

JNeyKTUBHOE U 110 aHAJIOTUH) U BBIBOJBI;

6) yMeHHe cO3/1aBaTh, IPUMEHSATH U IPEOOPA30BHIBATh 3HAKOMO-CUMBOJIUYECKHE CPEIICTBA, MOJCIH M CXEMbI JUISl PCIICHUS

y4eOHBIX U TIO3HABATEIIbHBIX 33/1a4;

7) yMeHHE OpraHW30BBIBATh Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMHM: ONPEICIISTh

ey, pacnpenenenue GyHKIUN U posieil yuacTHUKOB, B3aUMOIecTBUE U 001Iue criocoObl paboThl; yMeHHe paboTaTh B

rpyInIe: HaXoAUTh 001Iee pelIeHre U pa3pemiaTb KOH(YIUKTHI

Ha OCHOBE COTJIaCOBaHUs MO3ULMHA U yuéTa MHTEPECOB; ClIylIaTh NapTHEPA; GOpMyIUpOBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

8) chopmMHpOBaHHOCTH YUEOHOI U OOIIETOIF30BATEIBCKOM KOMIETEHTHOCTH B OOJIACTH HCIOJIb30BaHUS HH(OPMALM OHHO-
KOMMYHUKAMOHHBIX TexHosioruil (MKT-koMneTeHTHOCTH);

9) nepBoHayanbHbIE IPEICTABICHUS 00 UAESIX U O METO/IaX MaTEMAaTHUKU Kak 00 YHHUBEpPCAJIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEICTBE
MOJIETMPOBAaHUS SBICHUMN U MPOIECCOB;

10) ymeHue BUICTh MATEMAaTHUYECKYIO 33]]a4y B KOHTEKCTE MPOOJIEMHON CUTYaIlMU B IPYTUX JUCIHMILUIMHAX, B OKPYKAIOIICH KU3HHU;

11) yMeHHe HaxOIUTh B Pa3IMYHBIX UCTOYHUKAX UH(POPMAIIHIO, HEOOXOAUMYIO Ui PEIICHHsS MaTeMaTHYeCKUX MPoOJieM, U MPEACTaBIATh €
B ITOHATHOH (popMe; MPUHUMATH PEIlIeHHEe B YCIOBHAX HETOTHON U M30BITOYHOM, TOYHON U BEPOSTHOCT HOU MH(OpMAIUu;

12) ymeHHe MOHUMATh U MCIIOJb30BaTh MATEMAaTHUYECKUE CPEICTBA HATIISITHOCTH (PUCYHKH, YEPTEKH, CXEMBI U JIp.) JJIS WO CTPALUH,
UHTEpIpeTaluy, apryMEHTalNH;

13) ymeHwue BBABHTaTh TUIOTE3bI IPH PEIICHHH YY€OHBIX 33]a4 U TOHUMATh HEOOXOAMMOCTh UX MPOBEPKHU;



14) ymeHHe NPUMEHSATh UHAYKTUBHBIC U JIeIYKTUBHBIC CIIOCOOBI PacCyKICHUIA, BUICTh Pa3JIMUHbIC CTPATECI MU PEIICHUS 3a/1a4;

15) moHMMaHWE CYIIHOCTH aITOPUTMHYECKUX IPEINHCAHHNA U YMEHHE ICHCTBOBATh B COOTBETCTBUU C MPEAJIOKECHHBIM a0 PUTMOM;

16) ymeHHe CaMOCTOSTEIBHO CTaBUTh LIEJH, BEIOUPATh M CO3J1aBaTh aJrOPUTMBI ISl PEIICHHs YIeOHBIX MATEMATHYECKHX MTPOOIIeM;

17) yMmeHHe IUIaHUPOBATh U OCYLIECTBISTH ESTEILHOCTD, HAIIPABJICHHYIO HAa PEIICHHUE 3a/1a4 UCCIIC0BATEIBCKOTO XapaKkTepa.

IIpeamerHsblie:

1) ymenue paboTaTh C MATEMaTHYECKUM TEKCTOM (CTPYKTYpHpPOBaHUE, U3BJICUYCHUE HEOOXO0UMOI MH(OpPMAIUK), TOYHO H TPAMOTHO
BBIPAXKaTh CBOU MBICJIH B YCTHOU U MUCbMEHHOU

peuu, IpUMEHss MATEMAaTUYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY, UCIIOJIb30BaTh PA3JIMUHbIC SI3bIKK MaTEMAaTUKH (CIIOBECHBIN, CUMBOIMYECKHI,
rpaduueckuii), 000CHOBBIBATh CYXXJI€HHS, IPOBOAUTH KIaCCU(PUKALNIO, I0Ka3bIBaTh MaTEMaTH4€CKUE YTBEPIKIACHUS;

2) BnajcHue 0a30BBIM MOHSATUHHBIM alapaToM: UMETh IPEICTABICHHE O YHCIIC, BIAICHUE CHMBOJIBHBIM SI3BIKOM alreOphl, 3HAHHE
3JIEeMEHTAapHbIX (YHKLMOHAJIBHBIX 3aBUCUMOCTEH, (OPMHpPOBAHUE NPECTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PeaJbHOM MHUPE U O
pa3IMYHBIX CIOC00axX MX U3Y4eHHUsI, 00 0COOCHHOCTSIX BBIBOJOB M IPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN XapaKTep;

3) yMeHHeE BBINOIHAT alredpandeckue npeoOpa3oBaHus PallMOHAIBHBIX BRIPAKCHHA, IPUMEHSATh UX JUISl PEHICHUS yU4eOHBIX

MaTeMaTHYEeCKHUX 3a/a4 U 3a/1a4, BOSHUKAIOIHUX B CMEXHBIX YUE€OHBIX IPEAMETAX;

4) yMmeHHeE TI0JIb30BaThCs MATEMATHYSCKUMHU (POPMYJIAMH U CAMOCTOSITEIIBHO COCTABIIATh (POPMYJIbI 3aBUCMOCTEH MEXly BETMUMHAMH Ha OCHOBE
0000111eHNs YACTHBIX CIIy4aeB U HKCIIEPUMEHTA;

5) yMmeHue pemiath JUHEHHbIC U KBaIPAaTHBIC YPABHEHUSI U HEPABEHCTBA, a TAK)KE IPUBOAMMBIC K HUIM YPaBHCHHUS, HEPABEHCTBA, CHCTEMBI,
IPUMEHSTh rpaguuecKue NpeACcTaBIeHUs Ul PEIICHHS U UCCIIeJOBaHUs YpaBHEHUMN, HEPABEHCTB, CUCTEM; IPUMEHSTh MOTYyYEHHbIE YMEHUS IS
pelleHus 3a1a4 U3 MaTeMAaTUKHU, CMEXKHBIX IIPEAMETOB, IPAKTUKY;

6) oBnajeHUE CUCTEMOI (PYHKIIMOHAIBHBIX OHATUH, (YHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOW, YMEHHE CTPOUTH IpaduKu (yHKIIHIA,
OMHUCHIBATh UX CBOMCTBA, UCIOJb30BATh (QYHKI[MOHAIBHO-TpaQUUYECKHE NMPECTABICHU Il OMMCAaHUS U aHaJIM3a MaTeMaTUYECKUX 3a/1ad U
peanbHBIX 3aBUCUMOCTEM;

7) oBJaJeHHEe OCHOBHBIMH CIIOCOOAMU MPEICTABICHHS U aHAM3a CTATUCTHYECKUX JaHHBIX; YMEHHUE peliaTh 3aJaui Ha HaX0X JICHHE YaCTOThI U
BEPOSATHOCTH CIIy4alHbIX COOBITHI;

8) yMeHHe NpUMEHSTh U3yUEHHBIE MIOHITHUS, PE3YIbTaThl © METOIbI IPH PEIICHUH 33]a4 U3 PAa3JIMYHBIX Pa3/IeioB Kypca, B TOM YUCIIE 3a/1a4, He
CBOJSIIUXCA K HEMTOCPEACTBEHHOMY IIPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.



Coneprxkanue yueOHOro npeamMera
APUOMETUKA
PanuonaabHbIe yncia. Pacimpenne MHOKECTBA HATYPAJIBHBIX YUCEN 1O MHOKECTBA LIeJIbIX. MHOXKECTBA LEJBIX YHCEII JO MHOKECTBA PALIUOHAIbHBIX.
PanronanpHOE 4KCII0 KaK OTHOLICHHE M/N, rae m — 1eNI0e YUCIio, n — HaTypaibHOe. CTENeHb C EIbIM TOKa3aTelIeM.
JelicrBuTe/ibHBIe uncaa. KBagparHelii kopeHb u3 uyucina. KopeHb TpeTbell cTenmeHH. 3amuch KOPHEH C MOMOIIBbI0 CTENEHH C JIPOOHBIM
IIOKa3aTeNeM.
[TonsTue 06 nppanmoHaIbLHOM uuncie. MppalroHalbHOCTh YMCIIa U HECOM3MEPUMOCTh CTOPOHBI U IMAaroHallu KBajaparta. JlecsiTuunble npuOInKeHus
UppaLOHAIbHBIX YHCEIL.
MHOXeCTBO AeHCTBUTENIBHBIX YUCENT; IPEACTABICHUE JeHCTBUTENBHBIX YUCE]l 0€CKOHEUHBIMU AECATUUHBIMU J1po0siMu. CpaBHEHUE AEHCTBUTEIbHBIX
YHCEl.
KoopaunaTtHas npsimas. M300paxenue yncen TOUKaMU KOOPAUHATHON MpsAiMoil. HucioBbIe MPOMEKYTKHU.
N3mepenusi, npudInkeHusi, oeHKH. Pazmepsl 00bEKTOB OKpY’KaoIIero Mupa (0T 3JIeMEHTapHbIX YacThll 10 BeeneHHol), IIUTEeTbHOCTD MTPOLIECCOB
B OKpY:KarolleM Mupe. Boiienenue MHOKUTENS — CTENEHU JIeCATU B 3anucu uucia. [IpubnnxénHoe 3HaueHne BEITUYUHBI, TOUHOCTh MPUOIUKEHUS.
[Ipukuaka u oieHKa pe3yabTaTOB BBIYMCIICHUN.
AJI'EBPA
Auaredpanyeckue BbipaxeHusi. bykBeHHbIe BIpakeHUs (BBIpAXKEHUS ¢ IEPEeMEHHBIMH ). YncaoBoe 3HaueHne OYKBEHHOT0 BhIpakeHus. JlomycTumele
3HaueHus nepeMeHHbIX. [lojcraHOBKa BBIpakeHMH BMecTOo mepeMeHHbIX. IIpeoOpazoBaHue OYKBEHHBIX BBIPDAKEHHH Ha OCHOBE CBOWCTB
apudmernyeckux neiicTeuil. PaBeHCTBO OYKBEHHBIX BhIpaXkeHHH. T0XIeCTBO.
CreneHp ¢ HaTypaJgbHBIM IOKa3areneM U €€ cBoicTBa. OgHOwieHBl U MHOrowieHbl. CreneHp MHOrowieHa. CliokKeHHE, BBIYMTAHUE, YMHOKEHHE
MHOTO4WIEHOB. POpMYIIbl COKPAIIEHHOTO YMHOXKEHHS: KBaipaT CYMMBI M KBaJpat pazHocTU. PopMyiia pa3zHOCTH KBajpaToB. [IpeobpasoBanue 11emnoro
BBIPAQXEHHSI B MHOTOWICH. Pa3nojkeHrne MHOIOYJIEHOB Ha MHOXHUTEIUW. MHOrowieHsl ¢ OJHOM mnepeMeHHOW. KopeHb MHOrowieHa. KaaparHslid
TPEXUICH; PA3JIOKEHHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.
Anrebpanueckas ApoO6s. OcHOBHOE CBOMCTBO anreOpamueckoir apodu. CriokeHue, BBHIYUTAaHUE, YMHOXKEHHE, NeJieHHe ainreOpandecKux IpoOeH.
CreneHsp ¢ 1enbIM MOKa3aTeaeM U €€ CBONCTBA.
PanmonanbHble BRIpaXXeHUs U UX MpeoOpa3zoBaHus. Jloka3aTenbCcTBO TOXKIECTB.
KBanpatnsie kopau. CBoicTBa apupMETHUECKUX KBAAPATHBIX KOPHEH U UX IPUMEHEHHE K MPeoOpa30BaHHUIO YUCIOBBIX BBIPAKEHUN U BHIYMCIICHUSIM.
YpaBHeHusi. YpaBHeHue ¢ ogHoi nepemeHHol. Kopenb ypaBHeHus. CBONMCTBA YUCIOBBIX PABEHCTB. PaBHOCHIBHOCTh YPaBHEHHUI.



Jluneitnoe ypaBHeHue. KBaapatHoe ypaBHeHUe: ¢opmylsia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenne ypaBHeHUH, CBOIAIIUXCS K
JUHEWHBIM U KBaapaTHBIM. [IpuMepsl penieHus ypaBHEHUH TpeThel U 4eTBEPTOM cTeneHel. Pemenue ApoOHO-paliMOHAIBHBIX YPaBHEHH.
VYpaBHeHHE ¢ IByMs IepeMeHHbIMU. JINHENIHOE ypaBHEHNE C IBYMs IIEPEMEHHBIMU, IPUMEPBI PELICHUS YPABHEHUH B LIENIBIX YHCIIAX.
Cucrema ypaBHEHUH C IBYMs I€peMEHHBIMU. PaBHOCHIBHOCTH cucTeM. CHUCTEMBI ABYX JIMHEWHBIX YPaBHEHUI C JBYMsI IE€PEMEHHBIMU; PEIICHUE
IIOJICTAHOBKOM U C0KEeHHEM. [IpuMephl pelIeHnss CUCTEM HEJIMHENHBIX YPABHEHUN C IBYMs [IEPEMEHHBIMU.
Pemenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIOCOOOM.
JlexkapToBBI KOOPAMHATHI Ha TUIOCKOCTH. |'paduueckas MHTepIpeTalys ypaBHEHUS C ABYMs NepeMeHHbIMU. [ paduk TuHEHHOr0 ypaBHEHHS C IBYMS
NIEPEMEHHBIMU; YIJIOBOM KO3((UIMEHT NpsMOH; ycloBHE HapajUleIbHOCTH HpsAMBIX. ['paduku mpocTedinnx HeNIMHEHHBIX ypaBHEHUI: mapabona,
runep0oJia, OKpYyKHOCTh. I'paduueckas HHTEpIIpeTalys CHCTEM YPaBHEHUM ¢ ABYMsI IEpEMEHHBIMH.
HepaBencTrBa. YncnoBele HEpAaBEHCTBA U UX CBOWCTBA.
HepaBeHCcTBO ¢ 01HON mnepeMEeHHOW. PaBHOCMIBHOCTH HepaBEHCTB. JIMHENHBIE HEpAaBEHCTBA C OJHOM NepeMeHHOW. KBagpaTHble HepaBeHCTBA.
CucTeMbl HEpaBEHCTB C OJHOM IEpEMEHHOM.
OYHKINN

OcHoBHbIE MOHATHA. 3aBUCUMOCTH MeXAy BennuuHamu. [loustue ¢pynkmun. O6iacTe onpeneneHus 1 MHOXKECTBO 3HaueHUH (yHKuuu. CriocoObl
3aganus ¢yHkuuu. I'padpux ¢ynkumuun. CBoiicTBa (QyHKIUH, nx oToOpaxkeHue Ha rpaduke. [Ipumepsl rpadukoB 3aBUCUMOCTEH, OTpakKaroIIUX
peanbHbIe POLECCHI.
YucaoBble PpyHKUMH. DYHKIMH, OMHUCHIBAIONIINE NPSIMYI0 U OOpaTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH, UX rpaduku u cBoiicTBa. JInHeliHas
¢bynkus, e€ rpaduk u ceoiictBa. KBagpatnunas ¢pynkuus, e€ rpaduk u cBoiicrBa. CreneHHble QyHKIMH C HATYPaJIbHBIMH MOKa3aTeNsaMu 2 U 3, UX
rpaduku u cBoiicTBa. I'paduku pynkmmii y =vx, y = Vx,y =] x |.
YucJioBble MocjaeA0BaTeIbHOCTH. [IOHATHE YNCIIOBOM MOCIeI0BaTEIbHOCTH. 3aaHNe MOCIeA0BaTEIbHOCTH PEKYPPEHTHOM GopMyioit u popmyroi
n-20 4JIECHa.
Apudmernueckas U reomerpuueckas nporpeccur. opmynsl n-20 uneHa apudMeTHYECKOM U reOMETPUYECKON MPOTPECcCHil, CYMMBbI NMEPBBIX 7-X
yieHoB. M3o0pakeHue UJIEHOB apUPMETHUYECKOM M TEeOMETPUYECKOW TMporpeccuili TOYKaMH KOOPJAMHATHOM MJIOCKOCTH. JIMHEHHBIH H
SKCHOHEHIHAIBbHBIN POCT. CII0)KHBIE TPOLEHTHI.

BEPOATHOCTDb U CTATUCTUKA
OnucareabHass craTucTuka. [IpencraBieHue NaHHBIX B Buie Talmui, auarpamm, rpaduxoB. CiyudaitHas W3MeHYMBOCTb. CTaTHCTHUYECKUE
XapaKkTepUCTUKH Habopa JaHHBIX: cpefHee apudMeTHueckoe, MeauaHa, HauOoJblIee W HaMMEHbIIee 3HadeHus, pa3max. llpencraBimeHue o
BBHIOOPOUYHOM HCCIIEIOBAHUU.



Ciay4yaiiHbie cOOBITHS H BEPOSITHOCTD. [[oHATHE O CTyd4aliHOM OTBITE M CIIy4alfHOM COOBITHH. HacToTa CIydaifHOTO COOBITHS.
CraTucThueckuil MoaXo/| K MOHATHIO BEPOATHOCTU. BeposTHOCTH POTUBONOIOXKHBIX cOObITHH. HezaBucuMble cOObITHSA. Y MHOXKEHHE BEPOSATHOCTEH.
JlocTOBEpHBIE U HEBO3MOKHBIE COOBITUS. PaBHOBO3MOXKHOCTE coObITHIH. Kilaccuueckoe onpeneaeHue BEpOSATHOCTH.
KomoOunaropuka. Pemenne koMmOMHaTOpHBIX 33a4 iepebopoM BapuanTtoB. KomOuHatopHoe npasmio yMHOkeHus. [lepecTanoBku 1 (hakTopHal.
JIOTUKA 1 MHOXXECTBA

TeopeTnko-MHOXKeCTBEeHHbIe NMOHATHA. MHOXECTBO, 3JIEMEHT MHOKECTBA. 3aJaHHE MHOXKECTB IIEPEUMCIIEHUEM JIEMEHTOB, XapaKTEPUCTUUYECKUM
cBoiictBoM. CTanaapTHbIE 0003HAUEHHS YUCIOBBIX MHOXeECTB. IlycToe MHOMXKECTBO U ero obo3HaueHue. [logmuoxxectBo. O0beiMHEHNE U TIEpeceueHue
MHOXECTB, Pa3HOCTb MHOKECTB.
NnnrocTpanysi OTHOIIEHUH MEKly MHOXKECTBAMHU € IIOMOILBIO Juarpamm Jiiepa — Benna.
DJieMeHThI JOruKH. [IoHATHE 0 paBHOCUIILHOCTH, CII€J0BAaHUH, YIIOTPEOJICHUE JOTUYECKUX CBSA30K eCil..., MO ..., 8 MOM U MOIbKO 8 MOM clyuae,
JIOTUYECKUE CBA3KU U, UIU.

MATEMATUKA B UICTOPUYECKOM PA3BUTUN
HcTopust hopMupoBaHUs MOHATHS YMCIA: HATypaJbHBIE YHCIA, IPOOH, HETOCTATOYHOCTh PAllMOHAIBHBIX YHCEN JJIS T€OMETPUYE CKUX H3MEPEHHUI,
uppanuoHanbHbie yucia. CtapuHHBIE cUCTeMbl 3amucu uucen. Jpoou B BaBuione, Erunre, Pume. OTkpoiTne necarnynsix apoOeit. CtapuHHBIE
cucteMbl Mep. [lecaruunble 1pobu u MeTpuyeckas cucrema Mep. [losiBnenue oTpunarenbHbIX ynucen u Hyns. JI. Maraunkuii. JI. Ditnep.
3apoxxeHre anreOpsl B Henpax apupmeruku. An-Xopesmu. Poxxaenne 6ykBenHoit cumBonuku. [1. @epma, @. Buer, P. [lexaprt.
Hcropus Bonpoca 0 HaxoxAeHuu GopMys KOpHEH anredpandeckux ypaBHEHHH, Hepa3peIuMoCThb B paJluKaiaX ypaBHEHUH CTeNeHH, 00Jb e YeThIPEX.
H. Tapranes, k. Kapnano, H. X. AGens, O. 'anya.
N300peTeHne MeToaa KOOpAMHAT, MO3BOJISIFOIEr0 IEPEBOIUTh FeOMeTpUUYecKrue 00BbeKThI Ha sA3bIK anredpsl. P. [lekapt u I1. @epma.
[IpuMeps! pa3IMUHBIX CUCTEM KOOPAMHAT Ha MJIIOCKOCTH.
3anauda Jleonapao [Muzanckoro (Gubonayun) o kponukax, yncia GuboHayyu. 3agava o MaxMaTHOM JTOCKE.
HcToku Teopuu BEpOATHOCTEH: CTpaxoBoe 1eno, azapTHbie Urphl. [1. ®epma u b. [lackans. . bepuynnu. A. H. Konmoropos.



TemaTnveckoe IIIAHUPOBAHUE

TemaTHyeckoe IVIAHMPOBAHHUE M0 MaTeMaTHKe (MOAYJIb «AJiredpa») s 7-9 KJIaCCOB COCTABJIEHO ¢ Y4eTOM padoyeil MporpaMMbl BOCIIMTAHUSA.

BocnurareJbHbIH MOTEHIHAT JAHHOTO Y4eOHOro mpeaMera ofecneuynBaeT peajn3alui0 CJAeAYIONIUX LeJeBbIX NMPHOPUTETOB BOCHHUTAHMS
odyuaromuxcsa OO0

(dopMHpOBaHUE IICHHOCTHOTO OTHONICHUS K TPYAy Kak OCHOBHOMY CHOCOOY IIOCTHMIKCHHUS XKH3HCHHOTO OJIarorojiydusi YeloBeKa, 3aJI0Ty €ro
YCIEmHOTr0 TPOo(EeCCHOHATFHOTO CaMOOTIPEICIICHNS W OUIYIICHHUS] YBEPEHHOCTH B 3aBTpallHeM JHe (paboTa Ha ypoKe, MOATOTOBKAa JIOMAITHHX
3a/IaHMi, CaMO0Opa3oBaHUE);

dbopMHUpOBaHHE LIEHHOCTHOTO OTHOIICHUSI K CBOEMY OTEYECTBY, CBOEH Majoil U Oombiioi PoguHe Kak MecTy, B KOTOPOM YEJIOBEK BBHIPOC U MO3HAI
HIepBBIC PAIOCTH U HEYIaud, KOTOpas 3aBellaHa eMy IpeJIKaMu U KOTOPYIO Hy)XHO obeperath (TeMa «CTapHHHBIE CHCTEMBI Mep)

(dopMHpOBaHUE IEHHOCTHOTO OTHOLIEHUS K MUPY KaK IJTAaBHOMY NPHUHIIMITY Y€JIOBEUECKOr0 OOIEKUTHUS, YCIOBUIO KPEIKOH Ipy>KObl, HaJlaXKMBAHUS
OTHOUICHWI C KOJUIeraMH B OyAyIIeM M CO3[aHusi OJaronpUsTHOrO MHUKPOKJIMMAara B CBOCH COOCTBEHHOHW cembe (IPUMECHEHHE Ha YpOKe
MHTCPAKTUBHBIX (OPM pabOThI YUAIIUXCSI: MHTEIUICKTYaIbHBIX UT'P, CTUMYJIHPYIOIIUX [T03HABATEILHYI0 MOTHBAIIMIO IIKOJIEHUKOB);

(opMHpOBaHNE LIEHHOCTHOTO OTHOLICHMS K 3HAHMSIM KaK MHTEIUIEKTYallbHOMY pecypcy, oOecreuuBarolieMy Oynayliee 4eaoBeKa, KaK pe3ysbTaTy
KPOIOTIIMBOIO, HO YBJIEKAaTEIbHOT0 yueOHOro Tpy/a (paboTa Ha ypokax, MOATOTOBKA JIOMAIIHUX 33/1aHul, caMoo0Opa3oBaHue);

(opMHpOBaHUE [IEHHOCTHOI'O OTHOLIEHUS K KYJIbType KaK JyXOBHOMY OOrarcTBy OOIIECTBA U Ba)KHOMY YCJIOBHIO OLIYIICHHS YEIOBEKOM MOTHOTHI
MPOXKUBAEMOMN KHU3HU, KOTOPOE J1al0T EMYy UTE€HUE, MY3bIKa, HCKYCCTBO, T€AaTp, TBOPUECKOE camoBbIpaskeHue (TeMbl «Pemenue 3agau» «IponeHTs» «
3aauu O MAaXMaTHOM JOCKE»);

(dopMHpOBaHUE IEHHOCTHOTO OTHOLIEHHMS K 3[J0POBBIO KakK 3aJlory JOJrOH M aKTUBHOW JKU3HM YEJOBEKa, €ro XOpOIIEro HACTPOEHUs Hu
ONTUMHUCTUYHOTO B3IJIsAa HA MUP (PU3KYIBTMUHYTKU Ha ypOKax);

(dopMHpOBaHUE IIEHHOCTHO OTHOIICHUS K OKPYKAIOIIMM JIOASAM Kak Oe3yCIOBHOM M aOCONIOTHON IIEHHOCTH, KaK PaBHONPABHBIM COIUAIbHBIM
napTHepaMm, ¢ KOTOPbIMH HEO0OXOJUMO BBICTpauBaTh JOOpOXKelaTelbHble W B3aWMOMOACPKHUBAIOLINE OTHOIICHUS, NAIOLIUE YeJIOBEKY pajocTh
oOIIeHUs M TO3BOJSIOIIME H30eraTb 4YyBCTBA OAMHOYECTBA (IIPUMEHEHHME WHTEPAKTUBHBIX (OpPM OpraHu3aluyd y4yeOHOH NeATeNbHOCTH Ha
yYpOKe, TpYyMIoBbIX (OpM padOTHI.



OcHoBHOe CoA€epiKaHMe 110 TeMaM

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX AeicTBUI)

7 RJaacc

I'nasal. Ipo6u u npouentsl (11 1)

1.1 CpaBuenue apobei.
1.2 Bolurcnenus ¢ paiuOHaIbHBIMU YUCIIAMHU.
1.3 Crenenb ¢ HaTypaJbHBIM [1OKa3aTEJIEM.
1.4 3agaun Ha MPOIECHTHI.
1.5 Craructuyeckue XxapakTepUCTHKU.

0O0630p ¥ KOHTPOJIb

CpaBHuBaTh U YHOPSAOYMBATH palliOHAIbHbIE YHCIA. BBIMOTHATH BBIYHUCICHHUS C
paloHaIbHBIMU YHCIIAMU, BBIYUCIIATH 3HAUEHUS CTEIEHEH ¢ HAaTYpaJlbHBIMH MOKa3aTeNsIMU.
BbInONMHAT, NPUKHUIKY M OLEHKY B XOJA€ BblUMCICHHH. Vcronb30BaTh 3KBHUBAJICHTHbBIC
MIpe/ICTaBICHHS IPOOHBIX YMCEIN MIPU UX CPABHEHUU U B BBIUYUCIICHUSX.

[TpoBOANTH HECTIOKHBIC UCCIICIOBAHNS, CBSI3aHHBIC CO CBOMCTBAMHE JPOOHBIX YHCEI, OITUPASCh
Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM UYHUCJIE C UCIIOIb30BAHUEM KaJIbKYISATOPA, KOMIBIOTEPA).
Ocymectiare mouck wuHbpopmammu (B CMMU), coxepikamieid JaHHBIC, BBIpaXCHHBIC B
MPOLIEHTaX, HHTEPIPETUPOBATh 3TH JaHHBIC. PemaTh 3amaun Ha MPOIEHTH U IpoOHu (B TOM
4HCclie 3aJa4d W3 pealbHOW MPAKTHKH, HCMIOJIb3YsS KalbKynsTop). lIpuBoauTh mnpumepsl
YHCIIOBBIX JIaHHBIX (1I€HA, POCT, BpeMsl Ha I0POr'y), HAXOUTh cpeiHee apu(MeTHIecKoe, MOy

1 pa3Max 4HCIOBBIX HAOOPOB)

I'maBa 2. IIpamas u o0OpaTHasi IPONOPLHOHATBHOCTD (84)

2.1 3aBucumocTd ¥ GOPMYIIBL

2.2 Tlpsimasi IpOTIOPITMOHATBHOCTb.
OO6paTHas TponopIHOHATIBHOCTb.

2.3 Tlpomnopuuu. Pemenue 3a1a4 ¢ TOMOIIbIO
MIPONOpLUI

2.4 TlponopuuoHaIbHOE JICJIEHUE
O0630p U KOHTPOJIb

MonenupoBaTh HECIOXKHBIE 3aBUCUMOCTH C TIOMOIIBIO (DOPMYII; BBIMIOJHSATH BBIUMCICHUS T10
(dhopmynaMm, BeIpakaTh U3 (HOPMYJIBI OJTHM BEIMYMHBI uepe3 Apyrue. Pacro3HaBath npsiMyro U
0o0paTHYI0 TPOMOPIMOHAIBHBIE 3aBUCHMOCTH. Mcronk30BaTh CBOMCTBA MpsSMOM U 0OpaTHOM
MPONOPLUUOHAIIBHOCTH IS BBIIIOJIHEHUS IPAKTUYECKUX PACUETOB. PemaTe TEKCTOBBIE 3a7a4l HA
MPSIMYIO ¥ OOPaTHYIO MPOMOPIIMOHAIEHBIE 3aBUCUMOCTH, Ha MPOMOPIIMOHATILHOE JieNieHHE (B TOM
YHclIe ¢ KOHTEKCTOM M3 CMEXKHBIX AUCHUIUINH, U3 pPETbHOW KHU3HU). AHATU3UPOBATh U
OCMBICIIMBATh TEKCT 3aJa4d, MOJEIUPOBATH YCIOBHE C IOMOIIBK) CXEM, CTPOUTH JIOTHYECKYIO
LIETIOYKY PACCYXKIEHUM; KPUTHYECKH OLEHUBAaTh IIOJYYEHHBIM OTBET, OCYLIECTBIAThH
CaMOKOHTPOJIb, MPOBEPSISI OTBET Ha COOTBETCTBUE YCIIOBUIO

I'naBa 3. Beenenue B ajireopy (9 u)

3.1 bykBeHHas 3amuch CBOMCTB JEHCTBUI HAJl
qrCcIaMU

HpI/IMCHHTB SA3BIK anre6pr:1 IIpU BBIIIOJIHCHUU JICMCHTAPHBIX 3HAKOBO-CHUMBOJIMYCCKUX JIEVCTBHIA:
HCIIOJIb30BAaTh 6YKBBI JJIA 0003HaUYECHHS HUCCI, A1 3alIMCH 06IJ_II/IX y’[BCp)KIICHHﬁ; MOACINPOBATH




3.2 IIpeoOpa3zoBanne OyKBEHHBIX BBIPAKCHUM

3.3 PackpeiTie ckoOok

3.4 TlpuBeneHue MOJOOHBIX ClIaraeMbIX
0O0630p ¥ KOHTPOJIb

OYKBCHHBIMH BBIPQKCHHSMHU YCJIOBHUS, OIMCAHHBIC CIOBECHO, PUCYHKOM WJIM YEPTEKOM;
peoOpa3oBhIBATh AITeOPAMYECKUE CYMMBI U ITPOM3BEICHUS (BBITIOIHATD TIPUBEICHUE TIO00HBIX
ClIaraeMbIX, PACKPBITHE CKOOOK, YITPOIICHUE TPOU3BEICHUH ).

BBINOMHATE YMCIOBBIE MOJICTAHOBKH B OYKBEHHOE BBIPAKCHUE, BHIYMCIISATH YUCIOBOE 3HAYCHUE
OYKBEHHOTO BBIPKEHHUS

I'naBa 4. YpaBHenus (10 u)

4.1 AnreOpandeckuii criocod perieHus 3aaaqd
4.2 KopHu ypaBHEHUs

4.3 PenieHue ypaBHEeHU

4.4 Pemenue 3a/1a4 ¢ TOMOIIBIO YpaBHEHUM

0O0630p U KOHTPOJIb

[lepexomute OT ciOBECHON (OPMYIMPOBKU YCIOBHUS 3aJaudl K anreOpanyeckoil Mojenu myTéM
COCTaBJICHUsI ypaBHEHHA. [IpoBOAMTE NOKa3aTEIbHBIE PACCYKICHUS O KODHSAX YpPaBHEHHS C
ornopoil Ha ormpezaeneHue KopHa. OOBSCHATH U (HOPMyIUPOBaTH MNpaBHiIa IpeoOpa3OBaHUsA
ypaBHeHUH. KOHCTpyHpOBaTh aiurOpuTM pElICHUs JIMHEWHBIX YPABHEHMI, pacllO3HABATh
JIMHEVHBIE YPABHEHUS, PEIIATh JINHEHHBIC YPABHEHMS], @ TAK)KE YPABHEHHUS], CBOISLMECS K HUM, C
MOMOIIBI0 TPOCTEHIMX TpeoOpa3oBaHmil. PemaTh TEKCTOBBIC 3a1a4yu  anreOpandecKuMm
CHOCOOOM: COCTaBJISITh YpPAaBHEHUE IO YCJIOBUIO 3a/aud, pELICHHUs, OCHOBAaHHbIE Ha
UHTEPIPETALMU YCIOBUS IIOCTABICHHOW 3aJa4d, Ul IIOMCKA LENbIX KOPHEH HEKOTOPBIX

HECJIO0KHBIX HEeJTMHEHHBIX ypaBHeHI/Iﬁ

I'naBa 5. Koopaunartel u rpaguxu (10 4)

5.1 MHoOXecTBa TOUEK Ha KOOPJUHATHON NPSAMOi

5.2 PaccTositHue MEXTy TOUKaMU KOOPIMHATHOM
psAMON

5.3 MHoXecTBa TOYEK Ha KOOPAWHATHON
TJIOCKOCTH

5.4 T'paduxu

5.5 Emé HeckoiIbKO BaXKHBIX I'paKOB

5.6 I'paduku Bokpyr HacC
O0630p U KOHTPOIIb

N3o6paxkaTh ynciaa TOUKaMu KOOPIMHATHOW MPSMOM, Mapbl YMCeI TOYKaMH KOOPAUHATHOM
1ockocTd. CTpOUTh Ha KOOPIMHATHON TNIOCKOCTH T€OMETPUUYECKHE N300paKEHNsI MHOKECTB,
3aJJaHHBIX aJredpanyecKky, ONMChIBaTh MHOKECTBA TOUEK KOOPIMHATHON TIOCKOCTH (00J1acTH,
OrpaHUYEHHbIE TOPU30HTAIBHBIMU U BEPTUKAJIBHBIMH MIPSIMBIMHU U TIP.) ajredpanyecKuMu
cooTHomeHusAMHU. CTpouTh rpaduKy MpOCTEHIINX 3aBUCUMOCTEH, 3aJaHHBIX aJlre0panyecKuMH
COOTHOIIIEHHUSMH, TIPOBOJIUTH HECIIOKHBIE UCCIIEOBAHUS OCOOEHHOCTEH 3TUX IpahUKOB.
MozenupoBarh peajbHbIe 3aBUCUMOCTH rpadukaMu. YutaTh rpauku peaabHbIX 3aBUCUMOCTEN

I'naBa 6. CBoiicTBa cTeNneHH ¢ HATYPAJIbHBIM NMoka3atesieM (10 1)

6.1 [Ipou3BeneHNE 1 YACTHOE CTETICHEH
6.2 CteneHp cTeneHu, MPOU3BEACHUS U ApOoOH

dopMynTupoBaTh, 3aMHUCHIBATH B CHMBOJIMYECKON (hopMe U 0OOCHOBBIBATH CBOMCTBA CTEMEHU C
HaTypaJIbHBIM MIOKa3aTeseM, IPUMEHATh CBOMCTBA CTENIEHU /I IPeoOpa30BaHUs BHIPAKEHUN U
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6.3 Pemenne KOMOMHATOPHBIX 33124
6.4 TlepecTranoBKHU
O0630p 1 KOHTPOJIb

BbIUMCIICHUH. BbIMONHATE epeGop BCcex BO3MOXKHBIX BApUAHTOB /ISl IlepecyéTa 00bEKTOB HIIH
KoMOuHami. [IpuMeHATh MPaBUII0O KOMOMHATOPHOIO YMHOXKEHUS [Vl peILICHUs 3a1a4 Ha
HaXO0XJICHHUE YKciIa OObEKTOB WM KOMOMHANWI (MaroHaiyu MHOTOYTOJIbHUKA, PYKOIIOMKATHS,
YHCIIO0 KOJIOB, IU(POB, aposei u T. 11.).Pacro3naBars 3a1aun Ha onpeesieHne Yrcia
IIEPECTAHOBOK U BBIIIOIHATH COOTBETCTBYIOIIUE BHIUNCIICHUS

I'naBa 7. MHorowiensl (16 4)

7.1 OnHOWIEHBI 1 MHOTOWIEHBI

7.2 Cio)keHue U BEIYUTaHHE MHOI'OWIEHOB

7.3 YMHOXK€EHHE OTHOWIEHA Ha MHOIOWIEH

7.4 YMHOXXEHHE MHOIOWICHA HA MHOTOUWICH

7.5 ®opmynbl KBagpaTa CyMMbl M KBajpara
pazHOCTH

7.6 Pemrenue 3a7a4 ¢ MOMOIIBIO YPaBHEHUM
O0630p ¥ KOHTPOIb

BerimonHsATe neficTBus ¢ MHOTOWwIeHaMH. Jloka3biBaTh GOPMYIIbl COKPAIIEHHOTO YMHOKEHUS
(U1t ABYYJICHOB), IPUMEHSTH MX B IPE0OPa30BaHUAIX BhIPAKEHUN U BhIUucIeHHsIX. [IpoBouTh
WCCIIeIOBAaHKE JIJIs1 KOHCTPYUPOBAHUSA U MOCTIEIYIOIIETO JOKA3aTeIbCTBA HOBBIX (hOpMYIT
COKpAIIEHHOIO0 YMHOKEHHUS. PelaTs ypaBHEHHS, CBOASAIIMECS K JIMHEWUHBIM YPABHEHHSIM.
PemmaTh TekcToBBIC 332U ATeOpaMuecKUM CIIOCOOOM: MOJIETTMPOBATH YCIOBHUE 3a/1a41
PUCYHKOM, YEPTEIKOM; MEPEXONUTH OT CIIOBECHON (OPMYIMPOBKU YCIIOBUS 3a/1a9l K
aIredpanvecKkoi MOJICNM MMYTEM COCTABIICHHUSI YPaBHEHHSI;, PEIIaTh COCTABICHHOE YPaBHEHUE

I'nasa 8. PazioxkeHne MHOTOYIeHA HA MHOKHUTEH (16 1)

8.1 BriHeceHue 00IIeT0 MHOKHTENS 32 CKOOKH

8.2 Crioco6 rpynmupoBKH

8.3 ®opmyia pa3HOCTH KBaIPaTOB

8.4 ®opmyIbl pa3HOCTH B CyMMBI KYOOB

8.5 Pa3zioxeHne Ha MHOKUTENH ¢ TPUMEHEHUEM
HECKOJIbKUX CITOCOOOB

8.6 Pemienue ypaBHEHH ¢ TOMOIIBIO PA3IOKECHHUS
Ha MHOXUTEIN
O0630p U KOHTPOJIb

BBINomHATE pa3nokeHne MHOTOWIEHOB Ha MHOKUTEIH, IPUMEHSS pa3InuHble CIIOCOOBbI;
aHAJIM3UPOBATH MHOTOWIEH M Paclio3HaBaTh BOZMOKHOCTh MPUMEHEHHS TOT'O WJIM MHOTO NMpHEMa
pa3noxeHus ero Ha MHOUTENU. [IpuMeHsaTh pa3nuuHbie (GOpMbI CAMOKOHTPOJIS IPU
BBITNOJIHEHUH TTPe0OPa30BaHUM.

[IpumMeHsTH pa3okeHre Ha MHOXHTENN K PEIICHUIO YpaBHEHHH

I'maBa 9. YacroTa u BeposiTHOCTh (74 )

9.1 Cnryywaiiable cOOBITHS
9.2 YacroTa cirydaifHOTO COOBITHS
9.3 BeposATHOCTH ClIy4aifHOTO COOBITHS

HpOBO)II/ITI) OKCIICPUMEHTLI CO CJ'Iy‘I&fIHBIMH nucxoaaMu, B TOM 4HUCJIE C ITIOMOIIBIO
KOMIIBIOTCPHOI'O MOACIIMPOBAHM A, MHTCPIIPETUPOBATE UX PE3YJIBTATEI. Berunciars qacCToOTy
cnyqaﬁHor (&} CO6BITI/I}I; OLICHHUBATb BEPOATHOCTDL C IIOMOIIBIO YaCTOTHI, HOJIy‘ICHHOﬁ OIIBITHBIM
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0O0630p 1 KOHTPOJIH

yTéM; IPOrHO3MPOBATh YAaCTOTY HACTYIUICHHs COOBITHS IO €ro BepossTHOCTH. [IpuBoanTh
IIPUMEPBI CIy4aiHbIX COOBITHIH, B YACTHOCTH JIOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH,
MaJIOBEPOSITHBIX COOBITHH. [IpUBOANTE TPUMEPHI pABHOBEPOSITHBIX COOBITHIA

IToBTOpenne. Utorosasi KoHTpoJLHAsA padorta (5)

8 Kkiacc

I'nasa 1. Auredpaundeckue apodou (20 1)

1.1 Yro Takoe anredbpanyeckas 1poOb
1.2 OcHOBHOE CBOMCTBO J1poOU
1.3 CnoxeHre 1 BEIYMTAaHUE aNreOpanvdecKux
npobeit
1.4 YMHOXEHME U JIeTIeHUE allreOpandecKux
npobeit
1.5 IlpeoOpa3oBaHue BoIpaKEHUH, COAEPKAIIUX
anredpanveckue Apoou
1.6 Crenens € LeNbIM MOKa3aTeaeM
1.7 CBoiicTBa cTeneHu C LeTbIM MTOKa3aTeIeM
1.8 Pemienue 3a1au u ypaBHEHUI

O0630p U KOHTPOJIb

Koncrpynpoats anredpanueckue BoipaxxeHus. Haxoauts obmacth onpeneneHus
asreOpandeckoi JpoOu; BBITIOIHAT YUCIIOBBIE [TOJICTAHOBKY U BBIYUCIISATH 3HAaUEHUE Jpo0u, B
TOM YHCJIE C TOMOILBIO KAJIbKYJIsATOpa. POpMyJIMpoBaTh OCHOBHOE CBOMCTBO aJIr€0panvecKoit
JIpoOU 1 IPUMEHSTH €T0 JyI TpeoOpazoBaHus IpoOeil. BHIMOMHATE TEeHCTBHS ¢
asnreOpandyeckuMu 1podsamu. [IpumensaTs peoOpa3oBaHMsl BEIPAXKEHU U1 pellIeHus 3a1au.
Beipakats nepeMenHbie u3 Gopmyn (U3NUECKUX, TEOMETPUIECKUX, OTMCHIBAOIINX OBITOBBIC
cutyaun). IIpoBouTh Mcciie0BaHus, BBIBIATh 3aKOHOMEpHOCTH. DopMyupoBaTh
OIlpeJieieHUe CTEIEHU C LIeNbIM IoKa3aTeneM. PopMynupoBaTh, 3alUCHIBATH B CHMBOJIMUYECKOM
(dbopmMe 1 WILTIOCTPUPOBATh IPUMEPAMHU CBOWCTBA CTEMEHH C LIEJIbIM ITOKa3aTesieM; IPUMEHSTh
CBOMCTBA CTeNEHU sl IpeoOpa30BaHusl BbIpKEHUN M BEIYMCIIEHHH. VIConp30BaTh 3aKch
yrcel B CTAaHAAPTHOM BUJIE JJIsl BBIPAXKEHUS pPa3MEPOB OOBEKTOB, IJIMTEILHOCTH ITPOLIECCOB B

OKpYyKaromem Mupe. CpaBHI/IBaTI) qHuciia 1 BCJIIMYHUHBI, 3allMCAHHBIC C HCIIOJIb30BAHUEM CTCIICHU.

BEIMoaHATE BEIYHUCIEHHS C PCaIbHBIMU JaHHBIMH.

I'nasa 2. KBagpaTrubie kopHu (154 )

2.1 3agava 0 HAXOXKIEHUU CTOPOHBI KBaIpaTa

2.2 UppanyoHalibHbIE YHCIIa

2.3 Teopema ITudaropa

2.4 KBampaTHbIii KOpeHb (areOpandecKuii moIx o)
2.5 I'pauk 3aBUCUMOCTH ) = VX

2.6 CBoiicTBa KBaJpaTHBIX KOPHEH

2.7 IIpeoOpa3oBaHue BHIPAKESHHN, COACPIKAIIIIX
KBaJ[paTHBIE KOPHH

dopMynupoBaTh ONpeieNIeHNs KBaIpaTHOro KOpHs U3 urcia. [IpuMensaTs rpaguk pyHKIMU
¥ = x2 171 HaXOXJIeH!s1 KOPHEH KBaJlpaTHBIX YpaBHEHUH, UCIIONb3Ys MTPU HEOOXOIUMOCTH
KaNbKyJIATOP; IPOBOIUTH OLEHKY KBAAPaTHEIX KopHeil. CTponTs rpaduk GpyHKmmn y = VX,
uccienoBaTh 1o rpaguky e€ cBoiicTa. J{oka3pIBaTh CBOWCTBA apr(PMETUIECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX K Ipeo0pa30BaHUIO BhIpaKEHUH. BRIUMCIAT 3HaUeHHs BHIpAaXKEHUI,
COJIEpIKalIMX KBAaJPAaTHbIE KOPHHU; BBINOIHATH 3HAKOBO-CHMBOJIMYECKUE IEHCTBUS C
MCIOJIb30BaHNEM 0003HAYEeHUH KBaIpaTHOrO M Kyouuyeckoro kopHs. VMccnenoBars ypaBHeHMe
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2.8 KyOuueckuii KOpeHb
O0630p ¥ KOHTPOJIb

X2 = a, HaXOAUTb TOUHBIE U MPUOIIMKEHHBIE KOPHU U a > 0.DopMynMpoBaTh onpeecHre
KOpHS TPEThel CTENEeHU; HAXOUTh 3HaUeHHsI KyOM4eCKUX KOpHeil, mpu He0OXOAUMOCTH
WCIIOJB3YSI KAIBKYJIISITOP.

I'naBa 3. KBagparnbie ypaBHeHus (19 u)

3.1 Kakue ypaBHEHUs HA3bIBAIOT KBAaIPATHBIMU
3.2 ®opmyna KOpHEH KBaApaTHOTO YpaBHEHUS
3.3 Bropas dhopmyna KopHE# KBaipaTHOTO
ypaBHEHUS

3.4 Pemenue 3amay

3.5 HemoHbIe KBapaTHBIC YPABHCHUS

3.6 Teopema Buera

3.7 Pa3noxeHue KBaApaTHOTO TPEXUICHA

HA MHOXKUTEIIN

O0630p U KOHTPOIIb

PacniosHaBaTh KBapaTHBIC YpaBHEHHUS, KIacCH(PUITUPOBATh MX. BEIBOIUTH (hopMyITy KOpHEH
KBaJIpaTHOTO ypaBHeHUs. PemaTh KBagpaTHbIe ypaBHEHHUS - MTOJHbBIE U HerloNHbIe. [IpoBoIuTh
MPOCTENIIINE UCCIIEOBaHUS KBAIPaTHBIX ypaBHEHUH. Periats ypaBHeHUs, CBOASIINECS K
KBaJIpaTHBIM, TyTEM MTPeoOpa30BaHuil, a TaKkKe ¢ MOMOIIIBIO 3aMeHbI epeMeHHoN. Habmoate u
aHAJIM3UPOBATH CBSI3b MEXKIY KOPHAMU U KO3(p(pUIlmeHTaMi KBaIpaTHOTO YpaBHEHHUSL.
dopmyaupoBaTh U JOKa3bIBaTh TeOpeMy Buerta, a Takke oOpaTHyrO TeopeMy, TPUMEHSTh 3TH
TEOPEMBI [T PELICHHS pa3HOOOPa3HbIX 3a7a4. PemmaTs TeKCTOBbIC 3a/1auu alreOpandecKum
CIIOCOOOM: TIEPEXOUTH OT CJIOBECHOW (POPMYITHPOBKH YCIOBHS 330a4H K anreOpanvecKoi
MOJIETIH IyTEM COCTaBJICHUS YPaBHEHUS; PEIIaTh COCTABIICHHOE YPaBHEHHE; MHTEPIIPETUPOBATH
pe3ynbTar. Pacrio3HaBaTh KBaJpaTHbII TPEXWIEH, BEISICHATH BO3MOXKHOCTh Pa3IoKeHUs Ha
MHOXXUTENH, IPEJCTABIIATh KBAJPATHBIA TPEXUJIEH B BUJIE MPOU3BEACHUS JIMHENHBIX
MHOXHUTeNe!. [ [puMeHsATs paznuuHble IPUEMBI CAMOKOHTPOJISI IPU BBINOJIHEHUN
npeoOpazoBanmii. [[poBoaNTE Hccien0BaHNS KBaPAaTHBIX YpaBHEHUH ¢ OYKBEHHBIMH

Koa¢ uUIIMeHTaMU, BBISIBIIATH 3aKOHOMEPHOCTH.

I'naBa 4. Cucrembl ypaBHeHui (20 1)

4.1 JIuneliHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU
4.2 T'paduk TMHEHHOTO ypaBHEHHUS C IBYMs
HepeMEHHBIMU

4.3 YpaBHeHue npsiMoii Buza y = kx + |

4.4 Cuctemsl ypaBHeHHH. Pemienne cucrem
CIIOCOOOM CIIOKEHHUS

4.5 Pemenue cucteM ypaBHEHUN CITIOCOOOM
TIOJICTAHOBKH

4.6 Pemienue 3a1a4 ¢ TOMOIIBIO CUCTEM

Onpenenstp, sBIsSETCA JIM Iapa YKCeN PELICHUEM YpaBHEHHUSI C IByMs IEPEMEHHBIMU;
IIPUBOIUTH IIPUMEPHI PEILICHUI YPABHEHUH ¢ IBYMs IIEpeMEHHbIMU. Pelats 3anaun,
anreOpanyecKkoi MOJIENbBIO KOTOPBIX SIBJISIETCS] YpaBHEHHE C ABYMs IIepEMEHHBIMU; HaXOIUTh
Lieble peleHus myTéM nepebopa. Pacro3HaBaTh TMHEHHbIE YpPaBHEHHS C IBYMsI IEPEMEHHBIMU;
CTPOUTD MpsIMbIE - Tpa(UKy TMHEHHBIX YpaBHEHUI; U3BJIEKATh U3 YpaBHEHHs BUIa y = kx + /
nHGOPMALIMIO O TIOJ0KEHUH MPSIMOI B KOOPIMHATHOM TIOCKOCTH. Pacro3HaBaTh napasuienbHble
1 TIEPECEKAOIIMECS MPSIMBIE IO X YPABHEHUSIM; KOHCTPYUPOBATh YPaBHEHUS MPSIMBIX,
MapaJuIeTIbHBIX TaHHOW NpsAMOH. Mciob30BaTh NpUEMBI CAMOKOHTPOJIS TP TIOCTPOCHUN
rpaduKOB JIMHEHHBIX ypaBHEHU. PemaTh cucTeMsl ABYX JMHEHHBIX YPAaBHEHUH C ABYMsI
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ypaBHEHUH
4.7 3ajaun Ha KOOPAMHATHOM MJIOCKOCTH
O0630p 1 KOHTPOJIb

MIepEeMEHHBIMU; UCIIOJIb30BaTh IpapruecKie MpeACTaBICHuUS I UCCIEIOBAHUS CUCTEM
JIMHENHBIX PaBHEHMIA; pellIaTh MPOCTEHIINE CUCTEMBI, B KOTOPBIX OJJHO U3 YPaBHEHUI HE
sBJIsETCA JIMHEHHBIM. [ [puMeHaTs anredpanyueckuil anmnapar ajs peleHus 3a1a4 Ha
KOOP/IMHATHOM IUIOCKOCTH. PelaTh TEKCTOBBIE 33/1a41 aJIre0pandecKuM CriocoOOM: NEpEeX0aAnTh
OT CIIOBECHOU ()OPMYIIUPOBKHU YCIIOBUS 33/1a4H K alreOpandecKor MOJCIH IMTyTEM COCTaBICHUS
CUCTEMbI YPaBHEHUIL; pelIaTh COCTABIECHHYIO CUCTEMY YPAaBHEHUI; HHTEPIIPETUPOBATh
pe3yJbTar.

I'maBa 5. ®yukuun (14 )

5.1 Yrenue rpadukoB

5.2 Yro Takoe QyHKIHS

5.3 I'padux pynkumm

5.4 CpoiicTBa pyHKIINH

5.5 Jluneitnast QyHKIHS

5.6 Oyukuus y=K/x u e€ rpadpux
O030p U KOHTPOJIb

Bbruncnsats 3HadeHust GyHKIMM, 3aJaHHBIX (opMyIaMHU (IIpU HEOOXOIMMOCTH UCII0JIb30BATh
KaJIbKYJISITOP); COCTABISTH TaOMMIIBI 3HaYeHUH (QyHKIM. CTPOUTD MO TOYKaM Tpaduku
¢bynkmii. OnuchIBaTh CBOWCTBA (QYHKIIMU HA OCHOBE €€ TpayuuecKoro MmpeacTaBIeHuUSI.
MozenupoBarh peajbHbIC 3aBHCUMOCTH (popMyinamMu U rpadukaMu. YuraTs rpaguku peaabHbIX
3aBucuMocTe. Vcronp30BaTh (YyHKIMOHATIBHYIO CUMBOJIUKY JUTS 3aIICH Pa3HOOOPA3HBIX
(axToB, CBSI3aHHBIX C pacCMaTpUBAaEMbIMU (DYHKLIMSAMHU, 0OOTaIlast OIBIT BBINOJHEHHUS 3HAKOBO-
CUMBOJIMYECKHX JeicTBUI. CTPOUTH pedeBble KOHCTPYKLIMH C UCIIOJIb30BAHUEM
(GYHKIIMOHATIBHONW TEPMUHOJIOTHHU. VICO/IB30BaTh KOMITBIOTEPHBIE IPOIPaMMBI /17151 HOCTPOSHHUS
rpadukoB QyHKLUH, 1 MCCIEA0BaHUS MOJI0XKEHHS Ha KOOPAMHATHOMN MJIOCKOCTH IpauKOB
(yHKIMI B 3aBUCUMOCTH OT 3HAYE€HUI KOA(QPUIIMEHTOB, BXOAIINX B (GOPMYITY.

PacnioznaBaTh Bubl M3ydaeMbIx GyHKIMNA. [Ioka3pIBaTh cCXeMaTH4ECKN pacrooKeHHE Ha
KOOPIMHATHOM IJIOCKOCTH TpadrKoB QyHKIMHI Bua y = k X, Y = kK X + b, y=Kk/x 3aBucumoctu ot
3Ha4YeHUH KOA(PPUIMEHTOB, BXOAAIMNX B GopMynbl. CTpouTh rpaduKu U3ydaeMbIX (yHKIHM;
OIUCBIBAaTh X CBOMCTBA

I'naBa 6. BeposiTHOCTB U cTaTHCTHKA (9 4)

6.1 Cratuctuyeckue XapaKTepUCTHKH
6.2 BeposATHOCTh PaBHOBO3MOXHBIX ~ COOBITHIA
6.3 Crio’kHBIE DKCTIEPUMEHTHI
6.4 I'eomeTpruecKue BEepOITHOCTH
O0630p ¥ KOHTPOJIb

XapaKTepnsoBaTb YHCIIOBBIC pAJIbI C IOMOIIBIO PA3JIMYHBIX CPCIHUX. HaXOI[I/ITB BCPOATHOCTHU
COOBITHI IIpU PAaBHOBO3MOXKHBIX UCXOAaX; PEIIAThb 3a1a4r Ha BbIYHMCIICHUC BepOﬂTHOCTeﬁ C
IIPUMCHCHHUEM KOM6I/IHaT0pI/IKI/I. HaXO)II/ITI) TCOMETPHUYCCKUEC BEPOATHOCTU
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IToBTOpenue. UTorosasi KOHTpoJiLHasA padora (54 )

9 kacc

I'nmaBa 1. HepaBencrBa (184)

1.1 JleiicTBuTENbHBIEC YUCTA

1.2 O6mue cBoWicTBa HEPABEHCTB

1.3 Pemenue IMHEHHBIX HEPABEHCTB

1.4 Pemmenue cUCTEM JIMHEHHBIX HEPABEHCTB

1.5 Jloka3aTeabCTBO HEPABEHCTB

1.6 Yro 03HAYaIOT CJIOBA «C TOYHOCTHIO JI0...)»
0O0630p ¥ KOHTPOJIb

[IpuBOIUTE IPUMEPHI UPPALMOHAIIBHBIX YUCEIT; PACIIO3HABATH PALIMOHAJIBHBIE U
MppalMoHaTIbHbIC YKCiIa; N300paXkaTh YKCiIa TOYKaMU KOOpIUHATHON npsiMoi. HaxonuTh
JeCATUYHbIE TPUOIIKEHHS PallMOHATbHBIX U UPPALMOHATBHBIX YHCell; CPAaBHUBATH U
YIOPSI0YUBATh AEUCTBUTENBHBIE ynciia. ONKUChIBATh MHOKECTBO JIEHCTBUTEIbHBIX UYMCEIL.
Hcnonb3oBaTh B MUCBMEHHON MaTeMaTH4ecKoi peur 0003HaueHUs U rpaduiecKue
1300paykeHHsI YUCIOBBIX MHOKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY. Mcnonbp30BaTh
pasHbie GOPMBI 3aIUCH MPUOIKEHHBIX 3HAYCHHUH; €TaTh BEIBOABI O TOYHOCTH MPUOITHKEHUS
I10 3aIIUCH NPUOTMKEHHOTO 3HAUCHMUS.

I'naBa 2. Ksagparuunas ¢pynkuus (194)

2.1 Kakyro ¢pyHKIMIO Ha3bIBAIOT KBAJAPAaTUIHON
2.3 I'padux u coricTBa GyHKINH ) = ax2
2.4 CnBur rpaguka GyHKINU ¥ = ax2 BAOJIb Ocel
KOOpAWHAT
2.5 I'padux pynkuum y = ax2 + bx + ¢
2.6 KBagpaTHbie HepaBeHCTBA
O0630p U KOHTPOJIb

Pacnio3HaBaTh KBaIpaTUUHYIO (PYHKIIMIO, IPUBOJUTH MPUMEPhI KBAIPATUUHBIX 3aBUCUMOCTEH 13
peanbHOM KU3HU, GU3UKHU, TeOMETpHU. BBIABIATH MyTéM HaOM0AeHUIA 1 0000111aTh
oco0eHHOCTH Tpaduka KkBagpaTnyHol QyHKIMU. CTPOUTH U H300paXkaTh CXEMATUUECKH
rpadyKy KBaIpaTHYHBIX (PYHKINIA; BBISABISTH CBOMCTBA KBAIPATHYHBIX (YHKIIUH 11O UX
rpadpukam. CTpouTs Oosiee ciaoxkHbIe rpadKH Ha OCHOBE IPa(UKOB BCEX N3YUEHHBIX (DYHKIINH.
[IpoBouTh pa3HOOOpa3HbIE UCCIIEIOBAHUS, CBS3aHHbBIE C KBaAPAaTUYHON PyHKIMEH 1 e

rpaduKOM.

I'naBa 3. YpaBHeHus 1 cucTeMbl ypaBHeHHUH (26 1)

3.1 PanrioHanbHbIE BBIPAKCHHUS

3.2 Llenble ypaBHEHUs

3.3 IpoOHBIEe ypaBHEHUS

3.4 Pemenue 3amaq

3.5 Cucrembl ypaBHEHUH C IBYMS TIEpEMEHHBIMH

3.6 Pemenne 3amau

3.7 I'paduueckoe uccieoBaHNe YpaBHEHHS
O0630p U KOHTPOJIb

PacniozHaBaTh palimoHanbHbIE U UPPAIMOHATBHBIE BEIPAXKEHUS, KITacCU(UITIPOBATH
paroHaIbHbIE BhIpakeHus. HaxonuTh 001acTh onpeieseHus paioHaIbHOTO BEIPaKESHUS;
BBITIOJTHSTH YUCIIOBBIE U OYKBEHHBIE MOICTaHOBKH. [[peoOpa3oBhIBaTH 1IETbIE B JPOOHBIE
BBIPKEHUS; IOKA3bIBATh TOXKECTBA. JlaBaTh rpad)uIecKyro HHTEPIIPETANIO (DYHKITMOHATBHBIX
CBOMCTB BBIPKEHHI ¢ OJTHOW TIepeMeHHON. Pacmio3HaBath 11enblie U ApoOHBIC ypaBHEHHUS.
Pemats niesnpie v IpoOHBIE BRIPAKEHUS, MPUMEHSIS pa3indHbie TpuéMbl. CTpouTh TpaduKu
ypaBHEHUH C IByMs llepeMEeHHbIMU. KOHCTpyHpOBaTh SKBUBAJIEHTHBIE PEUYEBHIE BBICKA3BIBAHUS C
WCIOJIb30BaHUEM ANITe0pandecKoro ¥ reOMETPHYECKOTO S3bIKOB. Pelath cucTeMbl IByX
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ypaBHEHUH C ABYMS IEPEMEHHBIMU, UCTIONB3Ysl IIMPOKHiA Habop nmpuéMoB. Perats TekcToBbIe
3aJauu anredpanyeckiuM CrocoOOM: MEPEXOIUTh OT CIOBECHON (JOPMYIMPOBKU YCIOBHS 3a/1a4n
K aJireOpandecKor MOJIENH IyTEM COCTABJICHUS YPaBHEHHS MM CHCTEMbI YPaBHEHHH; pelaTh
COCTaBJIEHHOE YpaBHEHUE (CUCTEMY YpaBHEHU ); UHTEPIIPETUPOBATH pe3ynbTaT. Mcrnoib30BaTh
(bYHKIIOHATBHO-Tpa(UUeCcKHe MPeICTaBICHH IS PEICHHS U UCCIIeJOBAHUS YPaBHEHUH 1
CHCTEM.

I'naBa 4. Apudmeruyeckasi U reoMmerpuyeckasi nporpeccum (18 1)

4.1 YucnoBble 1OCIE10BaTEIbHOCTH
4.2 Apudmerrdeckas Iporpeccust
4.3 CymmMma mepBbIX N WICHOB apupMETHIECKON
porpeccun
4.4 'eomeTpuyeckasi IpOrpeccust
4.5 CymMa nepBbIX N 4ICHOB T€OMETPHIECKOM
porpeccuu
4.6 TIpocThie U CI0XKHBIE TPOLIEHTHI
O0630p U KOHTPOJIb

IIpumeHsATh UHJIEKCHBIE 0003HAYEHUS], CTPOMThH PEUEBbIE BBICKA3bIBAHUS C UCIIOIb30BAHUEM
TEPMHHOJIOT Y, CBSI3aHHOM € MIOHATUEM I10CIIEI0BATEIbHOCTH. BBIUNCIIATH WiIeHBI
HIOCJIE/IOBATEIILHOCTEH, 3alaHHBIX (hOPMYIION N-TO WieHa WIH PEKYPPEHTHOH (HOPMYIIOH.
¥YcranaBnMBaTh 3aKOHOMEPHOCTD B IOCTPOEHHUHU TIOCJIEA0BATENBHOCTH, €CIIH BBIIMCAHbI IIEPBbIE
HECKOJIBKO €€ WICHOB. J300paars uieHs! 10CIEN0BaTEIbHOCTA TOYKaMH Ha KOOPAMHATHON
TUIOCKOCTH. Pacrio3HaBath apuMeTHIecKyro M FeOMETPUIECKYIO IPOTPECCHH TIPH PA3HBIX
crnioco0ax 3a1aHus. BEIBOAUTH Ha OCHOBE JI0Ka3aTeIbHBIX PACCYKIEHUH (HhOpMyIIbl 00LLEro
YieHa apu(pMeTHIecKol 1 TeOMETPUUYECKOM POrpeccuil, CyMMBbI IIEPBBIX N UIEHOB
apu(pMETHUECKON U TeOMETPUYECKOM MTPOTrpeccHi; pelarh 3aJaui ¢ UCIOIb30BAHUEM 3TUX
¢dopmyn. PaccMarpuBaTh IpuMephl U3 peasibHOM KU3HU, WILTIOCTPUPYIOLINE U3MEHEHHUE B
apu(MeTHYECKOM NPOrpeccru, B TEOMETPUUYECKOM NMPOrPECCUu; N300pakaTh COOTBETCTBYIOLINE
3aBUCUMOCTH rpaduuecku. PemaTs 3a1aun Ha CII0’KHBIE IPOLIEHTHI, B TOM YKCJIE 3aJjauil U3
peabHOM MPAKTUKHU (C UCTIONIB30BaHUEM KaJIbKYJISITOPA)

I'maBa 5. CraTucTuka U BepOATHOCTH (9 1)

5.1 BeiOopouHbIe Hccaen0BaHus

5.2 UnTepBanbHblil psa. ['ucrorpamma

5.3 Xapakrepuctuka pazdpoca

5.4 CtaTucTHYECKOE OLIEHUBAHUE U TPOTHO3
O0630p U KOHTPOJIb

Ocy1ecTBIATh MOUCK CTATUCTUYECKON MH(OPMAIMY, PACCMATPUBATh PEATbHYIO
CTaTHUCTHYECKYIO HH(POPMAIIHIO, OPraHU30BbIBATh M aHAJM3UPOBATh €€ (PaH)KUPOBATh JAHHBIE,
CTPOUTH MHTEPBAIIbHBIE PSAIbI, CTPOUTh TUArpPaMMBI, TIOJIMTOHBI YaCTOT, THCTOIPaAMMBI;
BBIUMCIIATH Pa3InYHbIE CPEAHNE, a TAKXKE XapaKTepUCTUKU pa30opoca). [Iporuo3uposars yactoty
MOBTOPEHUSI COOBITHS] HA OCHOBE UMEIOIIUXCS CTATUCTUYECKHUX JTAHHBIX

IToBTOpenue. UTorosast KOHTpoJibHasA padora (12 1)
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IF'EOMETPUS
I[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

[Tporpamma obGecrieunBaeT JOCTHKECHHUE CIEAYIONIMX PE3YIbTaTOB OCBOCHHUS 00pa30BaTEIbHON IPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUsL:

JInyHOCTHBIE:

1. ®opmupoBaHre OTBETCTBEHHOTO OTHOIICHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YJarOIIMXCsl K CAMOPAa3BUTHUIO M CAaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIIUU K 00YYEHHIO U MO3HAHUIO, BRIOOPY JalbHENIEro o0pa3oBanus Ha Oa3e OPUEHTUPOBKHU B MUpe mpodeccuii U mpodeccuoHaNbHbIX
MPEOYTEeHUH, OCO3HAHHOMY MOCTPOSHUIO MHANBHIYalIbHOM 00pa30BaTeIbHON TPAEKTOPUU C YUETOM YCTOMYMBBIX MO3HABATEIHHBIX HHTEPECOB;

2. ®opMHUpOBaHUE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKU;

3. ®opMupoBaHUE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILEHUH M COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU U MJIAIIIUMHU B 00pa30BaTEIbHOM,
OOIIECTBEHHO ITOJIC3HOH, yueOHO-MCCIICIOBATEIILCKON, TBOPYECKON M APYTUX BUJIAX ICSTCITBHOCTH;

4. YMmeHue sCHO, TOYHO, TPAaMOTHO H3JlaraTh CBOM MBICJIM B YCTHOM M NMHUCBMEHHOW pe4YH, MOHMMAaTh CMBIC] MOCTABJICHHOW 3a/1a4H, BBICTpanBaTh
apryMEeHTaluI0, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;

5. KpuTHYHOCTH MBITIUIEHHUS, YMEHUE PACIIO3HABATH JIOTMUECKU HEKOPPEKTHBIE BHICKA3BbIBAHMS, OTINYATh TUIIOTE3Y OT (PaKTa;

6. KpeaTuBHOCTh MBIILIEHUS], THULIMATUBY, HAXOUYUBOCTh, AKTUBHOCTD P PELIEHUN F€OMETPUUYECKUX 3a]1aY;

7. YMeHue KOHTPOJIMPOBATH MPOIECC U PE3yIbTaT yueOHON MaTeMaTHYECKOU e TEbHOCTH;

8. CrtocoOHOCTH K SMOIIMOHAILHOMY BOCIIPHATHIO MaTEMaTHUECKUX OOBEKTOB, 33/1a4, PEIICHUHN, pacCyKICHHIA,

MeTanpeamMeTHsble:

1. YMeHue caMocToSITENbHO MJIaHUPOBATh aJIbTEPHATUBHBIE IIYTH JOCTH)KEHHUS 11eJIel, 0CO3HaHHO BbIOMpaTh Hanbosiee 3 PeKTUBHBIE CIIOCOOBI PEeLIEHHS
yqe6H},1x " IIO3HaBaTCIbHBIX 3a1a4,

2. YMeHune OCyIIEeCTBIISATh KOHTPOJIb TIO0 PE3YIIBTATY U 10 CIIOCO0Y JIEHCTBUS Ha YPOBHE MPOU3BOILHOTO BHUMAHUS 1 BHOCUTHh HEOOXOIMMbIE KOPPEKTHBHI;
3. YMeHue aieKkBaTHO OLIEHUBATh MPAaBUIBHOCTh WJIM OIIMOOYHOCTH BBHIMOJHEHHsS Yy4yeOHOH 3ajmaun, €€ OOBEKTHBHYIO TPYAHOCTh UM COOCTBEHHBIE
BO3MOKHOCTH €€ pelLlIeHus;

4. Oco3HaHHOE BIAJIEHUE JIOTUYECKUMU JEHCTBUSMH OINpeNeNieHUs MOHATHM, O00O0OIIEeHMs, YCTAaHOBJIEHHMS AaHAIOTUH, KiIacCU(UKAIMM Ha OCHOBE
CaMOCTOSITENTLHOT'O BEIOOpA OCHOBAHUM U KPUTEPUEB, YCTAHOBIICHUS POJIOBHUIOBBIX CBSI3CH;

5. YMeHue ycTaHaBIMBaTh MPUYMHHO-CIIEACTBEHHBIE CBSA3M, CTPOHMTH JIOTMYECKOE PACCYXKJEHHE, YMO3AKIOUeHHe (MHIYKTUBHOE, JEIyKTHBHOE M IO
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aHAJIOTUU) U BBIBOJIBL;

6. YMenue cozaBaTh, IPUMEHATh U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MOJIENIA U CXEMBI [l PelIeHUs] Y4eOHbIX U MMO3HABATEIbHbBIX
3a1a4;

7. YMeHHE OpraHu30BLIBATH YUEOHOE COTPYIHUYECTBO M COBMECTHYIO JIEATEIBHOCTh C YUHTEIEM M CBEPCTHHKAMU: OINPEACISAThH IIeNH, PACIpPEIeNsTh
(GYHKIIUU ¥ POJIM YYACTHHUKOB, OOIIME CIIOCOOBI PadOThI, yMEHHE paboTaTh B TPYIIE: HAXOAUTh OOIee pelIeHHe U pa3peniaTh KOH(PIUKTE HA OCHOBE
COTJIACOBAHMSI MO3UIMI U y4ETa HHTEPECOB; CIyIIATh MAPTHEPA; (POPMYITHPOBATE, APTYMEHTUPOBATh U OTCTAUBATH CBOE MHEHHCE,

8. ®opMHUpOBaHKE U pa3BUTHE y4eOHOH U OOIIEIONIb30BATEIHCKOW KOMIIETEHTHOCTH B O0JIACTH MCIOJIB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKAITHOHHBIX
texHosiorui (MKT-koMmnereHTHOCTH);

9. ®opMupoBaHUE MEPBOHAUANBHBIX MPEACTABICHUN 00 UIESX U O METOJaX MaTeMaTUKU Kak 00 YHHBEPCAJIbHOM SI3BIKE HAyKH U TEXHUKH, O CPEICTBE
MOJIETTUPOBAHUS SIBJICHUI U MTPOLIECCOB;

10. YMmenue BuieTh MaTEMaTUYECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHOM CUTYalluy B IPYTUX JUCHUILUIMHAX, B OKPYXKAIOIIEH JKU3HH,

11. YMeHrne HaXOMUTh B Pa3IMYHBIX MCTOYHHKAX WH(OPMAINIO, HEOOXOIUMYIO JUIS PEIICHUS MAaTeMaTHYeCKUX MPOOJIeM, U TIPE/ICTABIIATh €€ B MOHATHON
dbopme; TPUHUMATH PEIICHUE B YCIIOBHSIX HETIOJIHOW U M30BITOYHOM, TOYHON U BEPOSTHOCTHON HH(DOpMAIIHH;

12. YMeHne NOHMMAaTh U UCMOJIB30BaTh MAaTEMAaTHUECKUE CPENICTBA HATJISIIHOCTH (PUCYHKH, YEPTEKH, CXEMBbI U JIp.) JJIsl WLIFOCTPAIUU, HHTEPIPETallH,
apryMeHTaluu;

13. YMeHue BbIIBUTaTh TUIIOTE3bI IPH PEIICHUN YUEOHBIX 33/1a4 ¥ IOHUMATh HEOOXOAUMOCTh UX MPOBEPKH;

14. YMeHue npuMeHATh MHAYKTUBHBIC U 1€ TyKTUBHBIE CTIOCOOBI pacCyKA€HUH, BUAETh pa3IMYHbIE CTPATeTHH PEUICHNUS 3a/1a4;

15. TloHnmaHue CyIHOCTH alrOPUTMUYECKUX MTPEANMUCAHUN U YMEHUE JeMCTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM aJITOPUTMOM;

16. YMeHue caMOCTOSTENIbHO CTaBUTh LIEJIH, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI JIJIs pEIIeHHs YUeOHBIX MaTeMaTHUYeCKUX MPOOIeM;

17. YMeHue 11aHupoBaTh U OCYILECTBIATH IEATENLHOCTD, HAIIPABICHHYIO Ha PEUICHHUE 33/1a49 UCCIIEI0BATEIBCKOTO XapaKkTepa;

IIpenvernbie:

1 OBHaJIeHI/Ie 0a30BBIM MOHATHIHHEBIM afnmapaToM 10 OCHOBHBIM pasaciiaM COACPKaHUs, MPECACTABJICHUC 00 OCHOBHBIX HN3Yy4YaCMbIX IMOHATUAX (LII/ICJ'IO,
réeoMeTprudcCKas (bHpra, BCKTOD, KOOp}II/IHaTBI) KaK BaKHEHUIIIMX MAaTEMaTHICCKUX MOACIAX, MO3BOJIAIONIUX OINMMCBIBATH U U3YyYAaTh PCAJIbHBIC ITPOLCCCHI U
SIBJICHUSA,

2. YMmeHue paGOTaTB C TCOMCTPHUICCKUM TCKCTOM (aHa.HI/BI/IpOBaTB, H3BJICKATb H€06XOI[I/IMYIO I/IH(I)OpMaI_[I/IIO), TOYHO U T'paMOTHO BBIpaXXaTb CBOU MBICJIN
B yCTHOﬁ U OUChbMEHHOM peuu ¢ NPpUMCHCHHUEM MaTeMaTU4EeCKOM TCPMHHOJIOTUU U CUMBOJIMKH, UCITIOJIB30BATH PA3JIMYHBIC A3BIKM MATCMATHKH, IIPOBOANTH
KJ'IaCCI/I(I)I/IKaI_II/II/I, JIOTUYECCKHE O6OCHOBaHI/I}I, JA0Ka3aTCJIbCTBAa MAaTCEMaTUYCCKUX yTBCp)KI[CHI/II\/'I;
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3. OBJ'IaI[eHI/Ie HaBbIKaMU YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBI‘II/ICJ'IGHI/II\/'I;

4. OBJ'IaI[eHI/Ie FCOMCTPUUCCKUM A3BIKOM, YMCHHUC HCIIOJIB30BaTh €ro Ajd OIHCaHHA IPEAMETOB OKPYXKAIOMIETO MHpa, pa3BUTHC IIPOCTPAHCTBECHHBIX
MIPEACTABIICHUN U N300pa3UTEIIbHBIX YMEHHH, TPUOOPETEHUE HABBIKOB T€OMETPHUECKUX TIOCTPOCHHU;

5. YcBoeHHne CUCTEMAaTHUECKUX 3HAHHH O IUIOCKHUX (PUTypax U MX CBOMCTBAaX, a TAKXKe Ha HATJSITHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TENAX,
YMCHHUC MPUMCHATh CUCTCMATHYCCKHUEC 3HAHUA O HUX JJIA PCIICHUA T'COMETPUICCKUX U IIPAKTUYICCKUX 3a/1a4,

6. YMeHue u3MepATh JUTMHbBI OTPE3KOB, BEJIMYUHBI YTIIOB, UCIIOIb30BaTh (POPMYIIBI IJIsl HAXOXKACHUS TIEPUMETPOB, TUIOIMAAeH U 00bEMOB reéOMETPUIECKHIX
uryp;

7. YMmenune INPUMCHATb U3YUYCHHBIC INOHATHUA, PC3YJIbTAThbl, MCTOAbI JJI PCIICHUS 3a4a4 IMPAKTHUYCCKOI'O XapaKTepa U 3a4a4d H3 CMEXHBIX JUCHUIIIIMH C
HCIIOJIb30OBAHUEM IIpH H606XO,I[I/IMOCTI/I CIIPABOYHBIX MATCPHUAIIOB, KAJIBKYJISITOPA, KOMIIBIOTEPA.

Copepxxanue yueOHOI0 nmpeamera
Harasanas reomerpusi. Harmsiiaeie mpecTaBieHus: 0 MPOCTPAHCTBEHHBIX (pUrypax: KyO, mapajuieNienuie]], Ipu3Ma, mupaMua, map, cepa, KOHyc,
mwmHAp. M300paxkenne npoctpaHcTBeHHBIX (uryp. [Ipumepst cedenuit. Muororpanauku. [IpaBuibHBIE MHOTOrpaHHHKH. lIpumepsr pa3BEpTOK
MHOI'OTPaHHUKOB, IUJIMHAPA U KOHYCA.
[Tonsitue 06bEMa; enuHUIBI 00bEMa. OOBEM TPSIMOYTOJILHOTO MapajuieNenumesna, Kyoa.
I'eomerpuueckne ¢urypsnl. Ilpaveie u yrnel. Touka, npsimasi, mIockocTb. OTpe3ok, Jyd. Yroda. Buasl yrinoB. BepTUKalbHBIE M CMEKHBIE YIUIBL.
buccekrpuca yria.
[TapanneneHple M nepecekaromecs: npsMble. [lepnenaukynsapHsle npsmble. Teopembl 0 NapauIeIbHOCTH W NEPNEHIUKYISAPHOCTH MPSIMBIX.
[lepneHuKynsp ¥ HaKIOHHAs K npsiMoi. CepeIMHHBIN NEPIEHIUKYIIAP K OTPE3KY.
I'eomeTpuueckoe Mecto Touek. CBOMCTBA OMCCEKTPUCHI YIJIa M CEPEAMHHOTO NEePIEHANKYISpa K OTPE3KY.
TpeyronbHuk. BeicoTa, Menuana, OuccekTpuca, CpeAHsisl JUHHUS TpeyrojbHuka. PaBHOOenpeHHBbIE U PAaBHOCTOPOHHHE TPEYTOJIbHUKH; CBOMCTBA
MpU3HAKKU paBHOOEAPEHHOro TpeyrojapHuKa. [Ipu3Haku paBeHcTBa TpeyroibHUKOB. HepaBeHcTBO TpeyrosnbHUKa. COOTHOUIEHUSI MEXIY CTOPOHAMHU U
YIJIaMH TPEYTOJIbHUKA.
CymMma yrioB TpeyrojabHuKa. BHemHue yribel TpeyroiasHuka. Teopema daneca. [Tonodue tpeyronbaukos. [IpusHaku nogobus TpeyroasHuKoB. Teopema
[Tudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC OCTPOT0 yria MpsIMOYroJbHOTrO TpeyroyibHuka u yrioB oT 0 no 180°; mpuBeneHue K OCTpOMY YTIIy.
Pemennie npsAMOyroybHBIX TPEYTrOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXK1€CTBO. POPMYIIBL, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC
OJIHOTO M TOTO K€ yria. Penienne TpeyroabHUKOB: TEOPEMA KOCUHYCOB M TEOPEMA CHUHYCOB. 3aMEUaTENIbHbBIE TOUKU TPEYTOJbHUKA.
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YetripéxyronpHuk. [lapannenorpamm, ero cBoiicTBa u npusHaku. IIpaMoyronbHuk, kBaapar, poMO, UX CBOWCTBA U pU3HaKu. Tpaneuus, cpeinss JUHUs
Tpanenuu.

MHoroyronasHuK. Beimykiible MHOroyrojapHukH. CymMma yIiloB BBITYKJIOTO MHOTOYTOJIbHHKA. [IpaBuiIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. Jyra, xopaa. CexTop, cerMeHT. LleHTpanbHblil yroi, BIMCAHHBINA yroJl, BEJIMYMHA BIIMCAHHOrO yria. B3anMmHoe pacroiioxeHue
IIPSIMOM U OKPYKHOCTH, JBYX OKpyXHOcTeW. KacarenpHas M Cekyllass K OKPYKHOCTH, MX CBOWCTBA. BIMCaHHBIE M ONMCAaHHBIE MHOTOYTOJIbBHUKHU.
OKpy>KHOCTb, BIIMCaHHasi B TPEYIOJbHUK, U OKPYXHOCTb, ONKCAaHHAs OKOJO TPEYrOJIbHMKA. BIMCaHHBIE M ONMCAHHBIE OKPY)KHOCTH IPaBHJIBHOTO
MHOI'OyTOJIbHUKA.

I'eomerpuueckue npeodpazoBanus. [lonarue o paBeHcTBe Guryp. IloHsTHE O IBMXKEHMM: OCeBasi U LIEHTpallbHAasl CUMMETPHH, MapajlulebHbIH MepeHoc,
noBopoT. [lonarue o nogobun GUryp 1 roMOTETHH.

IlocTpoeHus ¢ MOMOLIBIO LIUPKYJIA U IMHEWKU. OCHOBHBIE 3a7jaul Ha IIOCTPOCHHUE: JEJIEHNE OTpe3Ka I10II0JIaM; ITIOCTPOCHUE YIJla, PABHOTO JIaHHOMY;
IIOCTPOEHHE TPEYroJbHUKA IO TPEM CTOPOHAM; TOCTPOCHUE MEPIEHAUKYIIAPA K MPSIMOM; MOCTpOEHUE OMCCEKTPHCHI yIila; JeJIeHUe OTpe3Ka Ha /7 paBHbIX
4acTeu.

Pemrenne 3ama4y Ha BEIYMCIICHHUE, I0KA3aTEIBCTBO M IOCTPOSHHE C UCTIOIB30BAHUEM CBOMCTB M3YUEHHBIX (DUTYD.

H3mepenne reomerpruuyeckux BeJM4YuH. /limnHa orpeska. PaccrosiHue oT TOUky 10 NpsMoil. PaccTosiHue Mexx 1y napauieIbHbIMU IPSIMBIMH.

[IepumeTp MHOTOYTOJIBHUKA.

JlnvHa OKPY>KHOCTH, YUCIIO 5I; JJIMHA AYT'H OKPYKHOCTH.

I'panycHas Mepa yriia, COOTBETCTBUE MEKIY BEJIMYMHOM LIEHTPAIBLHOIO yIila U JJIMHON AYT'M OKPYKHOCTH.

[Tonstne momamu 1iockux ¢uryp. PaBHococTaBieHHble M paBHOBenuKHe (urypsl. Ilnomans npsmoyroibHuka. Ilnomaau mnapaienorpamma,
TpeyroibHuKa U Tpaneuuu. [lnomans MHOroyronsauka. [Tnomans kpyra u miomaas cekropa. COOTHOIIEHHE MEKIY TUIOMAASIMU TOJOOHBIX (QUTyp.
Pemenue 3a1a4 Ha BBIYKMCIIEHHUE U 1I0KA3aTEIBCTBO C UCIIOJIb30BAHUEM HU3YUYEHHBIX (POPMYIL.

Koopaunarsl. YpasHenue npsamoil. Koopaunats! cepeunsl otpeska. @opMyiia pacCTOSHUS MEXTY IByMs TOUKaMH IJIOCKOCTH. Y PABHEHUE OKPYKHOCTH.
Bexropsl. J{nmuHa (Moaynb) Bekropa. PaBencTBo BekTopoB. KosmmHeapHble BekTopbl. KoopnuHatel BekTOpa. YMHOXEHHE BEKTOpa Ha 4YHCIIO, cyMMa
BEKTOPOB, PA3JIOKEHUE BEKTOPA I10 IBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKaIsIpHOE POU3BEICHUE BEKTOPOB.

Teopernko-MHOKeCTBEHHbIC TOHATHA. MHOXECTBO, DJIEMEHT MHOXKECTBA. 33JaHHUE MHOXECTB NEPEUYHMCICHUEM DJIEMEHTOB, XapaKTEPUCTHYECKUM
coiictBoM. [TonMHOXkecTBO. OObeAMHEHNE U TIEpeceUeHIEe MHOKECTB.

JemMeHThI Joruku. OmnpezneneHre. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBo. JloKazaTenbCcTBO OT MpOTUBHOro. Teopema, obparHast nanHoil. IIpumep u
KOHTPIIPUMED.
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IToHATHE O PABHOCUIIBHOCTH, CIEIOBaHUHU, YIIOTPEOIEHHE JIOTHYECKUX CBA3O0K eciu ..., Mo ..., 8 MOM U MOIbKO 6 MOM ciyuae, "'TOTHYECKUEe CBA3KU U,
u.

I'eomerpusi B ucropuyeckom pa3Butum. Ot 3emiemepus Kk reomerpuu. [Iudarop m ero mkona. damec. Apxumen. [loctpoeHue mnpaBUIBHBIX
MHOTOYyroJibHUKOB. Tpuceknus yria. Ksagpatypa kpyra. YnBoenue kyoa. Vcropust uucna k. 3omotoe ceuenue. «Hauamay» EBxmmpa. JI. Ditnep. H. U.
Jlo6aueBckuii. MicTopust maToro mocrysnara.

N300peTenne MeToaa KOOPAMHAT, TO3BOJISIONIET0 IEPEeBOANTh TeOMETpHUecKie 00beKThI Ha s3bIK anreopbl. P. Jlexapt u I1. @epma. [Ipumeps! paznuyHbIx
CUCTEM KOOPJUHAT Ha MJIOCKOCTH.

TemMaTH4yecKkoe JIAHMPOBAHUE
TemaTnueckoe NJIAHMPOBAHHE 10 F€OMETPUH COCTABJIEHO € Y4eTOM padoueil mporpaMMbl BOCIIUTAHUSA.

BocnuraTe/ibHBI MOTEHUHA JAHHOIO Y4eOHOro mpeaMera odecnedHBAeT pPeaTH3ALUI0 CICAYIOIIHUX IeJeBbIX NMPUHOPUTETOB BOCIHTAHMA
odyvaromuxca O00:

@dopMHUPOBaHUE LIEHHOCTHOI'O OTHOLIEHHMS K TPYyAY KaK OCHOBHOMY CHOCOOY JOCTMIKEHHUS >KM3HEHHOrO OJIaronojiydus 4ejoBeKa, 3ajlory ero
YCIIEIIHOTO NMPO(EeCCHOHAIIBEHOTO CaMOOTIPEIEIECHUS U OIIYILEHHs] YBEPEHHOCTH B 3aBTPAILIHEM JIHE.

dopMHUpOBaHUE LIEHHOCTHOTO OTHOIIEHUS] K CBOEMY OTEYECTBY, CBOeil Maioil u Oosnbiioil PoiuHe kak MecTy, B KOTOPOM Y€JIOBEK BBIPOC U MO3HAI
NepBbIE PAJJOCTU U HEYJauu, KOTOpas 3aBellaHa eMy MpeAKaMu U KOTOPYIO HY>KHO 00eperars.

®opmMupoBaHuE [IEHHOCTHOTO OTHOIIEHUS K MUPY KaK TJIABHOMY IPUHIIMITY YEJIOBEUYECKOIO OOIEKUTHS, YCIOBUIO KPETIKOW IpYKObI, HAJTaKMUBaHU
OTHOLICHUH C KOJIJIETaMu B OyAyILIeM U cO3JjaHusl 0JaronpusaTHOr0O MUKPOKJIMMAaTa B CBOEH COOCTBEHHOW CEMbeE.

®opmMupoBaHUE LIEHHOCTHOTO OTHOIIEHMS K 3HAHUSM KaK MHTEJUIEKTyaJlbHOMY pecypcy, oOecrneunBaeMy Oyayliee 4eaoBeKka, Kak pe3ynbTary
KPOIOTIMBOIO, HO YBJIEKATEIbHOTO YU€OHOI 0 Tpy/aa.

®opMHUpOBaHUE [IEHHOCTHOTO OTHOIIEHHS K KYJIbTYpe Kak JyXOBHOMY OOraTcTBY OOIIECTBA U BaXXHOMY YCJIOBHIO OIIYIIEHHS YETOBEKOM IMOJHOTHI
PO’KMBAaEMOH >KU3HU, KOTOPOE JAal0T €My UTEHHUE, My3bIKa, HCKYCCTBO, T€aTp, TBOPUECKOE CAMOBBIPa)KEHHE.

@®opMHUpPOBaHUE IIEHHOCTHOTO OTHOIICHMS K 3/J0pOBBI0 KaK 3aJIOTy JOJTOM W AKTUBHOW MKM3HM YEJIOBEKa, €ro XOpOLIEro HACTPOCHHS H
ONTUMHUCTUYHOTO B3IJISAa HA MUD.

q)OpMI/IpOBaHI/Ie OEHHOCTHOI'O OTHOUICHUA K OKPYXKarOIIUM JTHOAAM KaK 6C3YCJIOBHOI>'I A a0COIIOTHOM HONCHHOCTH, KaK paBHOIIPABHBIM COLIMAJIbHBIM
napTHepaMm, ¢ KOTOPbIMH HEOOXOJMMO BBICTpauBaTh JOOPOXKeNaTeNIbHbIE W B3aMMOINOJICPKUBAIOIIME OTHOIIEHHUS, NAIOIINEe YEJOBEKY pPaJloCTh
OOLIeHHS U MO3BOJISIFOIINE N30eraTh YyBCTBA OJIMHOYECTBA.
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(DOpMI/IPOBaHI/Ie OEHHOCTHOI'O OTHOIICHUA K CAMUM cebe Kak K X035€BaM CBOEH Cy,I[B6BI, CaMOOIIPEACIIAIOINUMCA U CAaMOPCAIM3YIOITUMCA JIMYHOCTSAM,

OTBCHAIOIIUM 3a CBOC cOOCTBEHHOE 6yz[ymee.

OcHOBHOE coJiep>KaHHe 10
TeEMaM

XapaKkTepuCcTUKa OCHOBHBIX BUJIOB JICATEIILHOCTH YU€HUKA (HA YPOBHE YUEOHBIX ICHCTBHIA)

7 KJaace

1. HavajabHble reomerpudeckue cBeaeHus (11 1)

IIpsamas u otpe3ok. Jlyu u
yroi. CpaBHEHUE OTPE3KOB
u YTJIOB.
OTPE3KOB.

N3smepenue
N3smepenue
yrioB. IlepnenaukynspHsie

OOBSCHATD, UTO TAKOE OTPE30K, JIyY, YToJl, Kakue (PUIypbl Ha3bIBAIOTCS PaBHBIMM, KaK CPAaBHUBAIOTCS U U3MEPSIOTCA
OTPE3KHU U YIJIbl, YTO TaKOE TPaIyC U IpajycHasl MEpa yIila, Kakol yrojl Has3bIBAeTCsl MPSAMBIM, TYIbIM, OCTpPbIM, pas-
BEPHYTHIM, 4YTO TAKOE CEPEAMHA OTPE3Ka M OMCCEKTpHCA yIia, KaKUe YIJIbl Ha3bIBAIOTCS CMEXHBIMU U KaKu€ BEPTU-
KaJIbHBIMH; (DOPMYJTHPOBATh M OOOCHOBBIBATH YTBEPIKJICHUSI O CBOMCTBAX CMEKHBIX U BEPTHKAIBHBIX YIJIOB; OOBSICHSTH,
KaKye MpsMble Ha3bIBAIOTCS MEPIECHANKYISAPHBIME; (DOPMYIHPOBATH U OOOCHOBBIBATH YTBEP)KJCHHE O  CBOICTBE JIBYX

psIMBbIE. NPSIMBIX, NEPIEHIUKYISPHBIX K TpeThel; N300pakaTh M paclo3HaBaTh yKa3aHHbIE MpocTeiiye (Urypbl Ha yepTexax;
pelIaTh 3a/1auu, CBA3aHHbIE C STUMU NIPOCTEUIINMU (pUrypamu
2. Tpeyronbuuku (18 1)
[Ipuznaku paBeHcTBa | OOBSCHATH, Kakas (Urypa Ha3bIBa€TCs TPEYrOJILHUKOM, YTO TAaKOE BEPIIMHBI, CTOPOHBI, YIJIbI U MEPUMETP TPEYTOIbHUKA,

TPEYTrOJbHUKOB. MeaunaHsl,
OMCCEKTPUCHI M  BBICOTHI
TpEyroJibHUKA. 3aJadud Ha

MMOCTPOCHHUC.

KaKOI TPEYTroJIbHUK Ha3bIBa€TCsl paBHOOEIPEHHBIM U KaKOW paBHOCTOPOHHUM, KaKH€ TPEYTOJIbHUKH Ha3bIBAlOTCS PABHBIMU;
n300paXkaTh U pacro3HaBaTh HA YEPTEKaX TPEYTrOJbHUKH U UX 3JIEMEHTHI; (OPMYIUPOBaTh U JI0Ka3bIBaTh TEOPEMBI O
NpU3HAaKaX PaBEHCTBA TPEYTOJIbHUKOB; OOBACHSTDH, YTO HA3bIBAETCS MEPIEHIUKYISPOM, TPOBEAEHHBIM U3 JAHHOW TOUKU
K JJAaHHOM MpsiMOl; (hOpMYJIMPOBaTh U JJOKa3bIBaTh TEOPEMY O MEPHEHIUKYISAPE K MPSIMOM; OOBICHATH, KAKUE OTPE3KH
HAa3bIBAIOTCS MEIMAHOM, OMCCEKTPUCOM U BHICOTON TPEYroJIbHUKA; (POPMYIIMPOBAaTh M JIOKA3bIBaTh TEOPEMBI O CBOMCTBAX
paBHOOEIPEHHOI'0 TPEYroJIbHUKA; PEIIaTh 337a4M, CBI3aHHbIE C MPU3HAKaMH PaBEHCTBA TPEYrOJILHUKOB M CBOMCTBAMU
PaBHOOEAPEHHOTO TPEYroJIbHUKA; '(hOPMYITHUpPOBATh OIpPEIEIeHHE OKPY>KHOCTH; OOBSCHSITH, YTO TaKOe LIEHTP, PaJHyc,
XOpAa M JUaMETP OKPYKHOCTH; pellaTh MPOCTEHINME 33/a4d Ha TOCTPOEHHE (IIOCTPOEHHE YIJIA, PABHOTO JTAHHOMY,
MOCTPOEHHE OMCCEKTPUCHI YIJIa, IOCTPOCHNE NMEPHEHIUKYISAPHBIX MPSIMBIX, TIOCTPOEHHE CEpeUHbl OTpe3Ka) u Ooisee
CJIO’KHBIE 3a/1a4M, UCHOJb3YIOIINE YKa3aHHbIE MPOCTEHIINE; COMOCTaBIIATh MOITYUYEHHbIN PE3YbTAT C YCIOBUEM 3a/1auH;
AHAJIM3UPOBATH BO3MOYKHBIE CIIy4au

3. Mapa/uteabHbie npsmbie (13 1)
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HpI/ISHaKI/I IIapajlyicIbHOCTH

IBYX MpsAMBIX. AKcHOMa

dopMynupoBaTh ONpesesIeHne NapaIeIbHbIX MPSIMBIX; OOBSCHATH C MOMOIIBIO PUCYHKA, KaKue YIibl, 0Opa30BaHHbIE
IPU TIEPECEYCHUU ABYX NPAMBIX CEKYLICH, HAa3bIBAIOTCS HAKPECT JICXKAUMU, KAKHE OJHOCTOPOHHUMH U KaKUe
COOTBETCTBEHHBIMH; ()OPMYITUPOBATH U JIOKA3BIBATH TEOPEMBI, BEIPAXKAIOIIME TPU3HAKA MAPALIETBHOCTH JBYX NPSMBIX;
OOBSCHATD, YTO TAKOE AKCHOMBI TE€OMETPUH U KaKHE aKCHOMBI YK€ HCIIOJIb30BAINCH paHee; (OPMYIHPOBATH aKCHOMY
NapauIeIbHBIX TPSMBIX U BBIBOJHUTH CIIEACTBHS M3 HeE; (OpMynHpoBaTh M JIOKAa3bIBaTh TEOPEMBI O CBOWCTBAX IIa-
paIeNbHBIX MPAMBIX, OOpaTHBIE TeOpeMaM O IMpU3HAKAX MapaJUICIbBHOCTH, CBS3aHHBIX C HAKpeCT JIeKaIlUMU,
COOTBETCTBEHHBIMU M OTHOCTOPOHHUMM YIJIAMH, B CBSI3H C 3TUM OOBSICHSATH, YTO TAKOE YCIOBHUE U 3AKIIIOUYEHHUE TEOPEMBI,
Kakasl TeopeMa Ha3bIBaeTCsl OOpaTHOM MO OTHOLICHHIO K JAHHOW TeopeMe; OOBSCHATh, B UM 3aKITFOUaeTCsl METO/I JI0Ka3aTellb-
CTBa OT MPOTUBHOIO: (POPMYJIMPOBATh U JIOKA3bIBATH TEOPEMBI 00 YIIaX ¢ COOTBETCTBEHHO MapaUIC/IbHBIMHU U MEPHEHIUKY-
JISIPHBIMU CTOPOHAMU; ITPUBOANUTH IIPUMEPBI UCIIOIb30BAaHUS 3TOI0 METO/1a; PEIIATh 33/1a41 Ha BBIYMCIIEHUE, I0KA3aTEIbCTBO

N ITOCTPOCHHUEC, CBA3AHHBIC C MapaJICIIbHBIMU IIPAMBIMUA

4. CooTHOLIEHUE MKy CTOPOHAMM M YIVIaMM TPeyroJibHuKa (20 4)

napauIeIbHOCTU JBYX
IPSMBIX

Cymma YIJIOB
TPEyroJibHUKA.
CooTHoOIIEeHHE MEXAY
CTOPOHAMH U yIJIaMH
TPEYroJIbHUKA.
[IpssMoyronbHBIE

TpeyroiabHuku. [loctpoenue

®opMyIMpOBaTh U JOKa3bIBaTh TEOPEMY O CyMME YIJIOB TPEYroJIbHUKA U €€ CIEICTBUE O BHEUIHEM YIJIE TPEyroJbHUKA,
HPOBOJUTH KJIACCU(UKALMIO TPEYTOJIbHUKOB I10 yrilaM; (GOpMYJIHPOBATh U JIOKa3bIBaTh TEOPEMY O COOTHOIICHUSIX MEXITY
CTOpPOHAMHU M YIJaMM TPeyrojbHUKA (MpsMOE M 00paTHOE YTBEPIK/IEHUs) U CIEACTBUS U3 HE€, TeOpeMy O HEPAaBEHCTBE
TpPEyrojibHUKa; (POPMYIIMpPOBaTh M JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX MPSMOYTOJIBHBIX TPEYTOJIbHUKOB (TIPSIMOYTOJIbHBIH
TpPeyroipHUK ¢ yrioMm 30°, mpuU3HAKM paBEHCTBA MPSIMOYTOJNBHBIX TPEYrOJIbHHKOB); (HOPMYIHMpPOBATh OMpPEAETIEHUS
paccTosiHUS OT TOYKH JI0 MPSIMOM, pacCTOSTHUSI MEXIY NapauleIbHbIMU NPSIMBIMHU; pELIaTh 33/a4d Ha BBIYMCIICHMUS,
JIOKa3aTeNIbCTBO U IIOCTPOEHHE, CBSI3aHHBIE C COOTHOIIEHUSIMU MEXIY CTOPOHAaMH U yIJIaMHM TPEyroJibHMKa U pac-

TPEYroJbHUKa IO TPEM | CTOSHHUEM MEXIY MapajiebHbIMU MPSMBIMU, IPU HEOOXOJAUMOCTH TPOBOIUTH I10 XOAY PELICHUS JONOIHUTEIIbHbIE
3JIEMEHTaM. MOCTPOEHHUSI, COMOCTABJISITh MOTYYEHHBIM pe3ysbTaT C yCIOBHEM 3ajlaud, B 3a/layax Ha MOCTPOEHHME HUCCIIENOBaTh BO3-
MOYKHBIE CITy4aH.
IloBTOpeHue 6 4.
8 kaace
1. YerbipexyroibHuku (14 4)
MHOTroyrojabHUKH. OOBSICHSITB, YTO TAKOE JIOMaHasi, MHOTOYTOJIbHUK, €0 BEPIIMHBI, CMEXHbIE CTOPOHBI, JUaroHajlu, U300paXkaTh U pacro-
[Tapannenorpamm U | 3HaBaTh MHOTOYTOJIbHUKU Ha YepTeKax; MOKa3bIBaTh AJIEMEHThl MHOTOYTOJIbHUKA, €T0 BHYTPEHHIOIO U BHELIHIO 00/1acTy;
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tparnenus. [IpsSIMoyrojapHHUK,
pomO, KBaapar.

(bopMyIHPOBATH ONPEIEIICHNE BHITYKIIOT0 MHOTOYTOJIbHHKA; N300pakaTh ¥ PAaCIiO3HABATH BBITYKIIBIC i HEBBITYKJIbIC MHO-
TOYTOJIbHUKH; OPMYITUPOBATh U JIOKA3bIBATh YTBEPIKACHHS O CYMME YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA H CYMME €T0
BHEIITHUX YTJIOB; OOBSICHATH, KAKAE CTOPOHBI (BEPILIMHBI) YETHIPEXYTOJIbHUKA HA3BIBAIOTCS MPOTHBOIIOIOKHBIMU; (hOpMY-
JMPOBATh ONPENENICHUs MApAIUIETIOrpaMmMa, Tpaleluy, paBHOOSIPEHHON U MPSIMOYTOJILHON Tpaneuni, IpsMOyroIbHUKA,
pom0Oa, KBagpaTa; M300pakaTh U PACIO3HABATH ITH YETHIPEXYTOIBHUKH; (DOPMYITMPOBATH U JIOKA3bIBATh YTBEPXKICHUS 00
UX CBOMCTBAaX W MpPU3HAKAX; pellaTh 33/1a4d Ha BBIYMCIICHHE, JOKA3aTEIbCTBO U TIOCTPOCHHUE, CBSI3aHHBIC C STUMH BUIAMU
YeTBIPEXYTOJIbHUKOB; OOBSICHATh, KAKUE JIBE TOYKH HA3bIBAIOTCSI CUMMETPUYHBIMU OTHOCHUTEIFHO TIPSIMOW (TOYKH), B KAKOM
ciy4ae (urypa Ha3bIBaeTCsi CHMMETPHYHON OTHOCHUTEBHO MPSMOM (TOUKH) M YTO TaKoe OCh (LIEHTP) CUMMETPUU (DUTYDBI;
NPUBOJUTE MPUMEPbI (GUTYp, OOJIANAIONIMX OCEBOW (LIEHTPAIBHOW) CHUMMETPHUCH, a TakkKe HpPHUMEPbl OCEBOH H
IEHTPAJIbHON CUMMETPHH B OKPYKAIOIIEH HAC 0OCTAaHOBKE.

6. Ilnomans (14 4)

[Imomane MHOTOYroJIbHUKA.
ITnomanu
napaJjenorpamma,
TPEYroJbHUKA W TpPAareLuH.
Teopema [Iudaropa.

OOBSICHATD, KaK MMPOM3BOANUTCS U3MEPEHHE TUIOMIAIe MHOTOYTOIbHUKOB, KAKHE MHOTOYTOJIbHUKY HAa3bIBAIOTCS PaBHO-
BEJIMKUMHU U KaKHe PaBHOCOCTABICHHBIME; (hOPMYJIUPOBATH OCHOBHBIE CBOMCTBA IUIOIAJICH M BHIBOAUTH C UX MTOMOIIBIO
(dopMyibl IUI0IIAAEH NPAMOYToJbHHKA, MapajulelorpaMMa, TPEYrojbHUKa, Tpanenuy; (GopMyIupoBaTh U JI0Ka3bIBaTh
TeopeMy 00 OTHOILICHUH TUIOMIAIeH TPEYTOJIbHUKOB, UMEIOIINX 110 PAaBHOMY YIITy; (hOPMYIHPOBATh U JOKA3bIBATh TEOPEMY
[Tugparopa u obpatHyro eif; BbIBOIUTH (hopmyiy ['epoHa IS IOy TpeyrojabHUKa; pellaTh 3a/laud Ha BBIYMCIIEHHUE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIE ¢ (hopMynaMu miomaeit u reopemoii [ugaropa

2. TlogoOHble TpeyroabHuku (19 1)

Ompenenenne  MOJTOOHBIX
TPEYTOJIEHUKOB.
noio6us TpPEYTOJIbHHUKOB.
[Mpumenenne momodust K

JOKAa34aTCIIbCTBY TCOPEM U

IIpu3Haku

PELLEHNIO 3a/au.
CootHomeHust MEXY
CTOpOHaMH U yrilaMmu

OOBSICHATH MOHSTUE MPONOPLHOHATBHOCTH OTPE3KOB; (POPMYIMPOBATH OMPEAEIEHUS MOJOOHBIX TPEYTrOJbHUKOB U KO-
spdunmenta monodust; GopMyIHMpOBaTh U JOKa3bIBATH TEOPEMBL: 00 OTHOLIEHUH IIIONIAeH MOJOOHBIX TPEYTOIbHUKOB, O
NPU3HAKaX MOJO00Ms TPEYTrOJIbHUKOB, O CpelHEH JIMHUM TPeyrojibHUKaA, O MEPEeCceYeHrr MEIUaH TPEYyrojbHHUKa, O Ipo-
HNOPLUHOHAIBHBIX OTPE3Kax B MPSIMOYTOJIBHOM TPEYTOJbHHKE; OOBSCHSTH, YTO TAaKOE METOJI MOJJ00Ms B 3a/1a4ax Ha IOCTPO-
€HHe, U TPUBOJUTH MPUMEPhl IPUMEHEHHS 3TOr0 METO0/a; OOBICHATh, KAK MOKHO HCIIOJIb30BaTh CBOMCTBA MOAOOHBIX
TPEYroJIbHUKOB B U3MEPUTENBHBIX pab0oTaX Ha MECTHOCTU; OOBSCHATH, KaK BBECTH IMOHSATHE MOAOOMS ISl POU3BOIBHBIX
¢buryp; hopMyIupoBaTh ONpPENEICHNE U UILUTIOCTPUPOBATh TMOHATUS CHHYCA, KOCHHYCA M TaHTEHCA OCTPOro yria MpsMo-
YTOJILHOT'O TPEYTOJIbHUKA; BEIBOJIUTH OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U 3HAYECHUS CHHYCA, KOCHHYCA U TAHT'€HCa
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MIPSIMOYTOJIBHOTO Tpe- | mis yraoB 30°, 45°, 60°; pemarh 3aadd, CBS3aHHBIE C TMOJ00MEM TPEYTrOJbHUKOB, JJII BBIYMCIICHHS 3HAYE€HUU
YrOJIbHHKA. TPUTOHOMETPUUECKHX (PYHKIIMI UCIONIB30BaTh KOMITBIOTEPHBIE MPOTPAMMBI.

3. Oxpy:xHoctb (17 1)
Kacarenbnas K | MccrnenoBaTh B3aMMHOE pacrioyioKeHUE MPSMOU U OKPYKHOCTH; (DOPMYIIMPOBATH OMPE/ICICHNE KacaTelbHOM K OKPYXK-

OKpYKXHOCTH. lleHTpaibHbie
Y BIIMCaHHbIE YIibl. Yersipe
3aMeyareibHble  TOYKUA  Tpe-
yroiabHuka. Brucannas wu
ONMCAHHAsA OKPY>KHOCTH.

HOCTH; (DOPMYJIMPOBATh U JIOKAa3bIBATH TEOPEMBI: O CBOWCTBE KacaTeJbHOW, O MpHU3HAKE KacaTelbHOH, 00 oTpe3kax Kaca-
TENIbHBIX, IPOBEAEHHBIX U3 OJHOW TOUKH; (POPMYIMPOBATH MOHATHUS LEHTPATIBHOIO YIjla M IPAIyCHOM Mepbl TyTH OKpYX-
HOCTH; ()OpMYJIMPOBaTh U JOKa3bIBATh TEOPEMBI: O BIMCAHHOM yIJIe, O IPOU3BEICHUU OTPE3KOB IEPECeKaroIuXcs
xop; GopMyIUpOBaTh U 10KA3bIBATH TEOPEMBI, CBS3aHHBIE C 3aMeYaTEIbHBIMU TOUKAMH TPEYTOJIbHUKA: O OMCCEKTpHCE yTiia
U, KaK CIJIEJICTBUE, O MEPEeCeYeHUN OUCCEKTPUC TPEYroJbHUKA, O CEPeIUHHOM IEpHEeHIMKYISIpe K OTPE3KYy M, Kak
CJIE/ICTBHE, O TIEPECEUECHUH CEPEAVHHBIX MEPIECHANKYISIPOB K CTOPOHAM TPEYrOJIbHUKA; O IIEPECEUEHUH BBICOT TPEYTOJIb-
HUKa; OPMYJIMPOBATH ONPEIEIIEHHS OKPYKHOCTEH, BIIMCAaHHOM B MHOTOYT'OJIbHUK U OIIMCAHHOW OKOJIO MHOTOYTOJIbHUKA,;
(bopMyTHpoOBaTh U JOKa3bIBATh TEOPEMBI: 00 OKPYKHOCTH, BIMCAHHOW B TPEYTOJIBHHK; 00 OKPYKHOCTH, OITUCAHHOW OKOJIO
TPEYrOJIbHHUKA; O CBOMCTBE CTOPOH ONMCAHHOIO YETHIPEXYTOJIBHUKA; O CBOMCTBE YIJIOB BIIMCAHHOI'O YETHIPEX YT OJILHUKA,
peliaTh 3a7aud Ha BBIYMUCIICHUE, JOKA3aTEIbCTBO U IIOCTPOEHHUE, CBS3AHHBIE C OKPY)KHOCTBIO, BIIMCAHHBIMH H
OITMCAaHHBIMU TPEYTOJbHUKAMU U UETHIPEXYTOJbHUKAMU; UCCIIEA0BATh CBOMCTBA KOH(PUTYypalnii, CBAI3aHHBIX C OKPYXK-

HOCTBIO, C TIOMOIIBIO KOMITBIOTCPHBIX TPOTrpaAMM.

IToBTOpenue (4 1)

9 kaacc

8. Bekropsl (8 )

[TonsTue BCKTOpa.
Croxenue )51 BBIYMTAaHHC
BCKTOPOB. YMHOXEHHE

BEKTOpa Ha YHCIIO.
[IpumeHeHne BEKTOPOB K

PEIICHHIO 3a/1a4.

DopMyMHUpPOBATh OIPEAEIEHHs U WLTIOCTPUPOBATH MOHITUS BEKTOPA, €ro JJIMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB;
MOTHBHPOBATh BBEJICHUE MOHATHUI U IEHCTBUIA, CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOLIMMH IIPUMEPAMHU, OTHOCAIIIUMUCS
K (PU3NYECKUM BEKTOPHBIM BEJIMYMHAM; TPHUMEHSATh BEKTOPHI U JICHCTBUS HAJl HUMU MPHU PEUICHUH T€OMETPUIECKHUX
3ajad4.

9. Metoa koopaunat (10 )
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Koopaunater BEKTOpa.
[pocreiime 3a71a4u B
KOOpIMHATAX. YpaBHeHUA

OKPYKHOCTH U IIPSIMOM.

OOBACHATH U WIUTIOCTPUPOBATH MOHATHUS MPSIMOYTOJIBHOM CHUCTEMBI KOOPAMHAT, KOOPAMHAT TOYKU M KOOPAMHAT BEKTODA;
BBIBOAMUTH M UCIHOJIb30BATh MPHU PEIIEHUH 331a4 (HOPMYJbl KOOPAUHAT CEPEAUHbI OTPE3Ka, JUIMHBI BEKTOPA, PACCTOSHUS
MEXIY JBYMsS TOYKaMU, YPABHEHUS OKPYKHOCTH U IPSIMOM.

10. CooTHO1IEHHE MY CTOPOHAMM M yIJIaMHU TPeyrojibHHUKA.
Cxansipnoe npousBeeHue BeKkToposn (11 u)

CuHYC, KOCHHYC, TaHTEHC,
KOTAHI'€HC yTJIa.

CootHoreHus MEXTY
CTOpOHaMH1 u yriiaMmu
TpeyroibHuka. CkajispHoe

IMPOU3BCACHNEC BEKTOPOB.

DopMyIIMpoBaTh U WILIFOCTPUPOBATh ONPENEIICHUS CUHYCA, KOCHMHYCa, TaHIeHca U KoTtaHnreHca yrios ot 0 no 180°; BbI-
BOJIUTH OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO U (hOpMYIIbl MpUBENCHUS; (POPMYIUpPOBATh U JIOKA3bIBATh TEOPEMBI
CHUHYCOB M KOCHHYCOB, IIPUMEHATh UX IPU PEIIEHUU TPEYroJIbHUKOB; OOBSICHATH, KaK HUCIOIb3YIOTCS TPUTOHOMETPU-
Yeckue GopMysbl B I3MEPHUTEIBHBIX PabOTaX HAa MECTHOCTH; (DOPMYIIMPOBAThH OTPEACICHUS YIila MEXIy BEeKTOpaMH H
CKJISIPHOTO MPOU3BE/ICHHS BEKTOPOB; BHIBOIUTD' (DOPMYITY CKAISIPHOTO MPOU3BEACHUS Yepe3 KOOPIMHATHI BEKTOPOB;
(opMyJIMpOBaTh 1 0OOCHOBBIBATH YTBEP)KACHHUE O CBOMCTBAaX CKAJISPHOIO MPOU3BEICHUS; UCIOIb30BATh CKAISIPHOE IIPO-
U3BEJICHNE BEKTOPOB IIPU PEILICHUY 3ajau.

12. JlniuHa OKPY:KHOCTH U IUI0IAAL Kpyra (12 4)

IIpaBuibHbIE DopMynUpoBaTh OMpEAeTeHHEe MPAaBUILHOIO MHOTOYTONBHHKA; (POPMYIHPOBATh U JIOKA3bIBATh TEOPEMbI 00 OKpYK-
MHOT'OYTOJIbHUKH. JlnuHa | HOCTAX, OMMCAHHOM OKOJIO MPaBHJIBHOTO MHOTOYTOJIBHUKA M BIMCAHHOW B HETO; BRIBOJAUTH M UCTIOIB30BATH ()OPMYJIBI
OKPY)KHOCTM Y  IUIOLIAJAb | JUIsl BBIYMCIIEHUS TUIOIIAAU IPABUIBHOIO MHOTOYTOJIBHUKA, €70 CTOPOHBI U PaJiyca BIMCAHHOW OKPYKHOCTH; pellaTh
Kpyra. 3a[1a4M Ha MOCTPOCHUE MPABUIIbHBIX MHOTOYTOJILHUKOB; OOBSCHSITh TOHATHS JJTUHBI OKPYXHOCTH W TUIOIIAAUA KpYra;
BBIBOAUTH (DOPMYJIBI JIJII BBIUMCICHUS JITMHBI OKPYXKHOCTH W JUITMHBI IYTH, TUIOMIAAN KpPyra U IJIOMIAad KPYroBOTO

CEKTOpa; MPUMEHSTH 3TU (POPMYJIBI TIPU PEIICHNUH 33/1a4.

13. IBu:xenus (8 4)
[TonsTue nBukeHust. | OOBSACHSTh, YTO TaKOE OTOOpPaKEHHE IIOCKOCTH Ha ceds M B KaKOM CITydae OHO Ha3bIBAeTCS JBUKEHUEM IIJIOCKOCTH;

[lapayenbHelli  TEPEHOC WU
IIOBOPOT.

O6’L$ICH}1TL, YTO TAKOC OCCBasA CHUMMCTpU, HCHTpaJIbHAA CUMMCTPUA, HapaJUIeJ'IBHBIﬁ MEPECHOC U IMOBOPOT; 060CHOBBIB3.TB,
4TO 3TH OTO6pa)KCHI/ISI IJIOCKOCTU Ha ceOsl SIBIIIOTCS JABHXKCHUSMMU 06’BHCHHTB, KaKOBa CBsA3b MCKIY ABWXKCHUAMH U
HAJIOKCHHUAMU,; HIUIIOCTPUPOBATH OCHOBHBLIC BU/IbI }IBI/I)I(eHI/Iﬁ, B TOM YHCJIE C TOMOIIIBIO KOMITBIOTCPHBIX IIPOTrpaMM.

14. HauanbHble cBeleHUs U3 cTepeomerpuu (8 u).
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Muororpanauku. Tema wu
MOBEPXHOCTH BPAIICHUS.

OOBACHATH, YTO TAKOE MHOTOTPAHHUK, €r0 'paHH, pEOpa, BEpIIMHbI, IUArOHAIM, KAaKOW MHOTOTPaHHUK Ha3bIBAaeTCs
BBIITYKJIBIM, YTO TaKoe N-yrojbHas npu3Ma, e€ OCHOBaHUsI, OOKOBBIE IpaH U OOKOBbIE PEOpa, Kakasi IprU3Ma Ha3bIBAeTCs
NPSIMOM M Kakasi HAaKJIOHHOM, YTO TaKO€ BBICOTA MPU3MBI, KaKas MpU3Ma HA3bIBACTCA MAPAIUICIICIIUIIEIOM U KaKOW ma-
palieNienunel Ha3bIBaeTCs MPSIMOYTOJBHBIM; (OPMYITHpPOBATh M OOOCHOBBIBATh YTBEP)KICHHS O CBOWMCTBE JMArOHAICH
napajieNienunesa 1 0 KBaapaTe AMArOHAIM MPSMOYTOJIBHOIO MapajuieenuIiesia; OObsICHITh, YTO TaKoe 00bEM MHO-
rOrpaHHMKA; BEIBOJUTH (¢ ToMoIbio mpuHIuia Kasansepn) hopMyny 00bEMa PSIMOYTOJILHOTO MTapauIeenuneia; 00b-
ACHSITh, KAKOI MHOTOTPAaHHUK HAa3bIBAETCS MMPAMUIOI, YTO TAKOE OCHOBaHHE, BEepIINHA, O0OKOBbIE IpaHU, 0KOBBIE pEOpa
U BBICOTA MUPaMUJIb, Kakasi MUPaMu/ia Ha3bIBaeTCs MPABIIIBHOM, YTO Takoe anod)ema MpaBuIbHON MHUpaMUIbL, IPUBOIUTH
bopmyiy oO6bEMa nupamMuzbl, OOBICHATh, KAKOE TEJIO Ha3bIBAeTCs LIIUHIPOM, YTO TAKOE €ro OCh, BHICOTA, OCHOBAHUS,
panuyc, O0KoBasi MOBEPXHOCTh, 0Opasyrolle, pa3-BEPTKa OOKOBOM MOBEPXHOCTH, KAKUMH (HOPMYyJIaMU BBIPAKAIOTCS
00BEM | TUIONIAb OOKOBOM MOBEPXHOCTH LUIUHAPA; OOBSCHATH, KAKOE TEJIO HA3BIBACTCS KOHYCOM, YTO TaKOE €r0 OCh,
BBICOTA, OCHOBaHHWE, OOKOBas TOBEPXHOCTh, OOpa3yrolme, pa3BEPTKa OOKOBOW IMOBEPXHOCTH, KAKMMHU (OpMyJaMu
BBIPAKAIOTCS 00BEM KOHYCa U IJIOHIa (b OOKOBOM IMOBEPXHOCTH; OOBSCHATD, KaKas TIOBEPXHOCTh Ha3bIBaeTCs chepoil 1
KaKOe TeJIO HAa3bIBACTCS IIAPOM, UTO TaKOE PAANYC 1 tuaMeTp cdepbl (mapa), KakuMmu (OpMyJaMu BEIPAKAIOTCS 00BEM
mrapa u miomans chepbl; n300pakaTh U paclo3HaBaTh HA PUCYHKAX MPU3MY, Mapajuielenune]], TupaMuIy, IIHHAP,
KOHYC, 1Iap.

00 akcnomax IVIaHUMETPHH. 2 Y.

IToBTOpeHue. 9 u.
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