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Beenenue

Jannas mporpamMma Kypca BHEYPOUHOH JeATEIbHOCTH MpeJHa3HaueHa s oOydarommxcs 9-x
KJIAaCCOB 00MIe00pa3oBaTeNbHBIX YUpPEXKIACHUA M paccuuTaHa Ha 34 wvaca. OHa npegHa3HA4YeHA IS
MOBBIIEHUS 3(P(GEKTUBHOCTH MOATOTOBKM oOydaromuxcs 9 kiacca K OCHOBHOMY TOCYAapCTBEHHOMY
9K3aMEHY [0 MaTeMAaTHUKE 3a KypC OCHOBHOM IIKOJIbI U MPEAYyCMaTPUBAET UX MOATOTOBKY K JaJbHEHIIEMY
00yuYeHHIO B Cpe/IHEeH IIKOJIE.

[TporpamMma Kypca BHEYPOUHOU JESATEIBHOCTH codeTaeTcs ¢ Jiro0biM YMK, pekoMeHIOBaHHBIM K
UCIIOJIb30BaHUI0O B o00Opa3zoBaTesnbHOM Tporecce. [IporpamMma 3eKTHBHOrO Kypca corjlacoBaHa C
TpeOOBAHUSAMHU TOCYIAPCTBEHHOT'O O0pPa30BaTENBHOIO CTAaHIApTa W COAEP)KAaHHUEM OCHOBHBIX IPOrpamMm
Kypca MaTeMaTHUK{U OCHOBHOM LITKOJIBI.

[TporpaMMoii MIKOJBHOTO Kypca MaTEeMaTWKH HE MPEIyCMOTPEHBI 000O0IIEHHE W CHCTEMaTH3alus
3HAHUU MO Pa3IMYHBIM pa3jieaM, IOJyYeHHBIX yYalllUMUCA 3a Bech mepuoj o0yuyeHus ¢ 5 nmo 9 kiace. Kypce
BHEYPOUHOM esTesibHOCTH «30paHHbIe BOMPOCH MATEMATUKIY MTO3BOJIUT CUCTEMATU3UPOBATh U YTIyOUTH
3HAHUA yYalIMXCs MO Pa3IMYHBIM pa3zesiaM Kypca MaTeMaTUKH OCHOBHOM LIKOJBI (apudMeTHKe, anreope,
CTaTUCTUKE M TEOPUM BEPOATHOCTEW, reoMerpuu). B maHHOM Kypce Takke paccMaTpUBAOTCS
HECTaHJapTHBIC 3a/IaHUA, BBIXOJAIINE 32 PAMKHU LIKOJIBHON MporpaMmsbl (rpaduku ¢ MOAYJIEeM, KyCOYHO-
3aJlaHHble (PYHKIUH, peIEHHE HECTAaHAAPTHBIX YPaBHEHUI U HEPABEHCTB U JIp.). 3HaHUE 3TOr0 MaTepuaia u
YMEHHE €ro NMPUMEHATh B MPAKTUYECKOW AESITETbHOCTH MO3BOJIUT IIKOJIBHUKAM peliaTh pa3HOOOpa3HbIe
3a]jauu Pa3UYIHON CIOXKHOCTH M MOJTOTOBHUTHCS K YCHEIIHOW cIade dK3aMeHa B HOBOW (hopMe MTOTOBOU
aTTecTaluu.

Kaxxnoe 3ansiTHE, a TakkKe BCE OHU B 1I€JIOM HalpaBJ€Hbl HA TO, YTOOBI pa3BUTh MHTEPEC HIKOJIBHUKOB K
MpeIMeTy, TO3HAKOMHUTh WX C HOBBIMU HAESIMH U METOJaMH, PAaCIIUPUTH MpEACTaBIeHUE 00 U3y4yaeMOM B
OCHOBHOM KypcCe MarepHalie, a r1aBHOE, paCCMOTPETh UHTEPECHBIE 3a/]auu.

DTOT Kypc MpejularaeT y4amdMcsi 3HAKOMCTBO C MAaT€MAaTUKOW KaK C OOIIEKYJIbTYPHON II€EHHOCTHIO,
BBIPAOOTKOW MOHUMAHUS MMM TOTO, YTO MaTE€MaTHKa SIBJISETCS WHCTPYMEHTOM IO3HAHMS OKPYIKAIOIIETO
MHUpa U caMoro ceosl.

Eciu B wu3ydyeHHH NpEeIMETOB €CTECTBEHHOHAyYHOTO IIMKJIa OYE€Hb Ba)XXHOE MECTO 3aHHUMaeT
OKCIIEPUMEHT U HWMEHHO B TPOIECCE SKCIEPUMEHTa M OOCYXKICHHsS €ro OpraHu3alud, U Pe3ylbTaToB
(GhopMHUPYIOTCS U Pa3BUBAIOTCS MHTEPECH! YUEHUKA K JJAHHOMY MPEIMETY, TO B MATEMAaTHKE YKBHUBAJICHTOM
SKCIIEPUMEHTA sIBisieTcs pernenne 3aaad. CoOCTBEHHO, BECh KypC MAaTeMaTUKH MOXET OBITh MOCTPOEH H,
KaK MPaBUJIO, CTPOUTCS Ha PEILIEHUH PAa3IMYHbBIX 110 CTEIIEHU BaXKHOCTU M TPYJHOCTH 3a]1ay.

[leab Kypca BHEYpOUHOU AEATEIHLHOCTH: CUCTEMATHU3AIIMS 3HAHUN U CITIOCOOOB IEATEIHLHOCTH YUalIuXcs
[0 MaTeMaTHKe 3a KypC OCHOBHOM IIKOJBI, IMOATOTOBKa oOydaromuxcs 9 Kiacca K OCHOBHOMY
rocy/IapCTBEHHOMY 3K3aMeHy 1o MaTematuke. Y cremrHas ciada OI'D, mepexon B 10 kiacc mo BeIOpaHHOMY
npoduito (mpu HEOOXOUMOCTH).

3agaum kypcea:
v Obyuarowue: (hopmuposanue nosnasamenvuvix u no2udeckux YYJ[)

— ®opmupoanue "0a3bl 3HaHUI" 110 anredpe, TeOMETPUN U peaTbHOU MaTeMAaTHUKE, TO3BOJISIOICH
OecrpensaTCTBEHHO OIMEPUPOBATH MATEMATUYECKUM MATepUATIOM BHE 3aBUCHMOCTH OT CIIoco0a
MIPOBEPKHU 3HAHUM.

— HayuuTs npaBUIIbHON HHTEPIPETAIIUHU CIIOPHBIX (POPMYITHPOBOK 3aTaHHIA.

— Pa3BUTh HaBBIKU PEIICHUS TECTOB.

— Hayuuts MakcuManbHO 3¢ (HEKTUBHO pacTipeieisiTh BpeMsl, OTBEIEHHOE Ha BHIMIOJHEHHE 3a/1aHuUS.

— IloagroroButs Kk ycnemHou crade OI'D mo mateMatuke.

v’ Paszsusarowue: (hopmuposanue pezynsmusnvix YY)

— YMeHue CTaBUTh Nepes co0oi 1meb — HeJienojaranue, Kak MocTaHOBKY y4eOHOM 3a/1aui Ha OCHOBE
COOTHECEHHUSI TOTO, YTO y>K€ U3BECTHO M YCBOCHO yYalllUMCS, U TOTO, UTO €Ille HEM3BECTHO;

— [InanupoBaTh CBOIO paboTy - MJIAHHUPOBAHHME — OTIPEICIICHUE ITOCIECIOBATEILHOCTH
MPOMEKYTOUHBIX LIEJIEH C Y4ETOM KOHEYHOTO PEe3yIbTaTa; COCTABICHUE IJIaHA U
MOCJIEIOBAaTEILHOCTH JCHUCTBUIM;



— KonTtpoas B hopme cnrueHust criocoda ASHCTBHS U €ro pe3ybTara ¢ 3aJaHHBIM 3TAJTOHOM C LENbIO
oOHapyKeHHs OTKJIOHEHUN U OTJIMYUIN OT ATAJIOHA;
— OmneHka - BbIJIEJICHUE U OCO3HAHUE yYaIllUMCS TOTO, YTO YK€ YCBOEHO U YTO €I1€ MOAJIEKUT
YCBOEHHIO, OCO3HAHNUE KAYECTBA U YPOBHS YCBOCHUS;
v’ Bocnumamenvhovie: (hopmuposaniue KOMMYHUKAMUSHBIX U TuuHOCMHbIX Y V]])

— @opmMupoBaTh YMEHHE CIYIIATh U BCTYNATh B JUAJIOT;

— BocnuTeiBaTh OTBETCTBEHHOCTh M aKKYPAaTHOCTB;

— Y4acTBOBaTh B KOJUIEKTUBHOM OOCYX/ICHUH, IIPH 3TOM YYUTHCS YMEHHIO OCO3HAHHO U IMPOU3BOJIBHO
CTPOUTH PEYCBOE BHICKA3bIBAHHE B YCTHOW M MMMCBMEHHOM (hopme;

— CwmbIc/I000pa3oBaHHe T. €. YCTAHOBICHUIO YYAIIUMHUCS CBSI3M MEXIY LEJIbl0 y4eOHOM
JEeATEIbHOCTY U €€ MOTHBOM, APYTHMH CIIOBaMH, MEXAY pe3yIbTaTOM-IPOAYKTOM Y4YE€HUH,
OO YKIAKOIIUM JESITEIbHOCTD, U TEM, PAJIM YeT0 OHA OCYIIECTBIISETCS, CAMOOPTaHU3aITHSI.

DyHKUMH Kypca

e  OpwueHTalus Ha COBEPIIICHCTBOBAHNE HABBIKOB IMO3HABATEILHOM, OPTaHU3AIMOHHON JIEATETbHOCTH;
e KommneHcauus HegoctatkoB 3YH 1mo Maremaruke.

Metoab! n popmbl 00yUeHHS

Metoabl U HopMBI 00YUEHHUST OMPEACTSAIOTCS TPEOOBAHUSIMH OOYYEHHS, C YI€TOM HHIUBUAYAJIbHBIX U
BO3PACTHBIX OCOOEHHOCTEH ydaluxcs, pa3BUTHS U CAMOPAa3BUTHUS JIMYHOCTU. B CBS3M ¢ 3TUM OCHOBHBIE
IIPUOPUTETHI METOIUKHU U3Y4YECHUS Kypca:

e  OOyueHue yepe3 OIbIT U COTPYIHUUYECTBO;

e  Vyér MHAMBUIYAIBHBIX OCOOCHHOCTEH U MOTPEOHOCTEN yUaluXcs;

e lIHTepakTUBHOCTh (paboTa B MajbIX IpyINax, poJeBbIE UIPbl, TPEHUHTH, BHE 3aHATHH - METOA
MPOEKTOB);

e JIMYHOCTHO - JEATETBHOCTHBIH M CYOBEKT — CYOBEKTUBHBIM MM0jaX0J (Oojblllee BHUMaHHE K
JMYHOCTH YYalIerocs, a He IeJIsIM YUUTelIs, paBHOIIPaBHOE X B3aUMOJICHCTBUE).

Jlis paboThl ¢ ydauuMmucs, 6e3ycIoBHO, IPUMEHUMBI Takue (HOopMbl pabOThl, KaK JIEKLUUS U CEMHUHap.
[ToMrMO 3THX TpPaAMLMOHHBIX (OPM PEKOMEHIYEeTCsS HCIOJIb30BaTh TaKXkKe JUCKYCCHUHU, BBICTYIICHHS C
JOKJIaJJaMH, COJEPKAIIUMH OTYET O BBHIIOJHEHUU WHIMBUAYAIBHOTO UM TPYNIIOBOTO JOMAIIHETO 3a/laHus
WIA C COAOKJIaJaMH, JOMOJHAIOIMMH JIEKIUIO yduTesss. Bo3MOXXHBI pazinuuHble (OpPMBI TBOPUECKOM
paloThI yJamuxcs, Kak HallpuUMep, «3alluTa PEeLIeHUs», OTYET MO pe3yJbTaTaM «IIOMCKOBOI» padOThI Ha
o0pa3oBaTenbHBIX caiiTax B MHTepHeTe Mo ykazaHHOU Teme. TakuM oOpa3oMm, TaHHBIN Kypc HE MCKIIIOYAeT
BO3MOXXHOCTH MPOEKTHON JEATENbHOCTH y4alluXcs BO BHEYypouHoe Bpems. MTorom Takoi nesTenbHOCTH
MOTYT OBbITh TBOPUYECKHE PAOOTHI.

[Tpennaraemselii Kypc SIBISIETCS pa3BUTHEM CHUCTEMBbl paHee MPUOOPETEHHBIX MPOTrPAMMHBIX 3HAHUH, €T0
L[eNb - CO3/1aTh LIEJIOCTHOE MPEACTABIEHUE O TEME M 3HAUUTEIBHO PACIIMPUTH CHEKTP 3a7ad, MOCHIbHBIX
uig ydanuxcs. Bee cBoiicTBa, BXod1Me B Kype, U UX JI0Ka3aTebCTBA HE BHI3OBYT TPYIHOCTH Y YHalllUXCS,
T.K. HE coAepXkaT TPOMO3AKMX BBIKIAJ0K, a KaXJI0€ IMpeablayllee TOTOBUT mnociuenyomee. llpn
HaAIpPaBIAOMIEH POJIM Y4YUTENs IIKOJIbHUKH MOTYT CaMOCTOATEIbHO C(OPMYIHpPOBATH HOBBIE ISl HHUX
CBOMCTBA M Ja)K€ N10Ka3aTb MX. Bce MOKHO pacmosjaraTe K CaMOCTOSITEIbHOMY TOUCKY M IOBBIIIATh
MHTEpeC K H3ydeHHio mnpenmera. llpeacraBisist ydamuMcss BO3MOXKHOCTH OCMBICIMTH CBOWCTBA M HUX
JI0Ka3aTeIbCTBA, YUUTENb PA3BUBACT T€OMETPHUECKYIO HHTYHUIINIO, 0€3 KOTOPO HEMBICIMMO TBOPYECTBO.

Takum oOpa3oM, mporpamma NpUMEHHUMa JUIs Pa3jIMYHBIX TPYNI I[IKOJBHUKOB, B TOM 4HCIE, HE
MMEIOIINX XOpOILEeH MOATOTOBKH. B 3TOM ciyyae, yduTenb MOXET Cy3UTh TpeOOBaHMSA M NPEIIOKUTH B
KayecTBEe JOMAIIHUX 33JaHUi CO3/1aHuE TBOPYECKHUX paboT, MPH 3TOM y JETeH pa3BUBAETCS WHTYUTHBHO-
aCCOLMAaTUBHOE MBIIIJICHUE, YTO HECOMHEHHO, IOMOXET UM IIPU BBINIOJIHEHUH 3aaanuii OI'D.



OcHoBHast (YyHKLIMS y4uTeNns B JaHHOM Kypce€ COCTOMT B «CONPOBOXKIACHHUW» YYaIIerocs B €ro
[T03HABATEJIbHON JEATEIbHOCTH, KOPPEKLIUH paHee NOJyYeHHbIX yyammumucs 3Y H.

COJAEPXAHUE ITPOI'PAMMBI (34uaca)
Apujpmernxa

Hartypaasbnblie ynciaa. CteneHb ¢ HaTypalbHBIM MTOKa3aTEJIEM.

Panmnonanbuble yucaa. Moayns (aOcomoTHast BenuuuHa) uyucia. CpaBHEHHE PAIlMOHAIBHBIX YHCEIN.
Apudmernueckue 1eHCTBUS ¢ pallMOHANbHBIMU yicaamMu. CTeneHb ¢ 1ebIM IoKa3aTeneM. YuciioBble
BBIPOXEHUS, TIOPSJIOK JACHCTBUI B HUX, HCIIOJIb30BaHUE CKOOOK. 3aKOHBI apu(pMeTHIECKUX IeHCTBUM:
[IEPEMECTUTENBHBIN, COYETATEIbHBIN, PACIIPEIEITUTEIbHBIM.

HeiictBuTenbuble uynciaa. KBagparnublii kopenb u3 unciaa. Kopens Tpetheli crenenu. [lonarue o kopHe
N-oil creneHu W3 uMcia. JleHCTBUTENbHBIE 4YHCIIa KaKk OECKOHEUHbIE AecCiATHYHbIe IpoOu. CpaBHEHHE
NEHCTBUTENBHBIX YUCEll, apudMeTHUYeCKUe AeUCTBUS HaJl HUMH. DTalbl pa3BUTHUS NPEICTABICHUN O YHCIIE.
N3mepenus, npubavkeHus, oueHKH. Pa3smepbl 0O0BEKTOB OKpY’Karomiero Hac Mupa (0T 3JeMEHTapHBIX
yactull 70 BeeneHHoil), IIUTENsHOCTD MPOLIECCOB B OKpY KatoleM Hac Mupe. [IpeacraBieHue 3aBUCUMOCTH
MEXy BeIMYMHAMHU B BUAE popMyIl. BriiereHne MHOKHUTEIS — CTENIEHU JECATH B 3aIMCH YKCTIA.

Aunredpa

Anredopanyeckue Apoou. ApudmMeTnyecKue onepamuu Haja ajaredpamveckumMu aApodsiMu. bykBeHHbIe
BBIp@XXEHUS (BBIpaXEHUS C TMepeMeHHbIMU). YuciaoBoe 3HaueHHE OYKBEHHOTO BBbIPAXKECHHUS.
I[OHyCTI/IMI)IC 3Ha4YCHUA INICPEMCHHBIX, BXOIAAIIHNX B anre6pa1/1qec1<ne BBIPpAXKCHUAA. HO[[CTaHOBKa
BBIPKEHUI BMECTO MEpPEeMEeHHbIX. PaBeHCTBO OYKBEHHBIX BBIpaXKeHUU. TOXKIAECTBO, AOKA3aTEIbCTBO
ToxaecTB. [IpeoOpasoBanus BEIpaXKEHHI.

CaoiicTBa cTemeHed ¢ 1enbIM TMoOKa3aTeraeM. MHorouneHbl. Cro)KeHue, BBIYHTAaHUE, YMHOXEHUE
MHOTO4JIEHOB. DOPMYIBI COKPAIIEHHOTO YMHOXEHHs: KBaJApaT CyMMbI U KBajJpaT pPa3HOCTH, KyO
CyMMBI U Ky0 pazHoctu. @opMmyiia pa3HOCTH KBaJpaToB, (popmMysia cyMMBbI KyOOB U pa3HOCTH KyOOB.
Pa3znoxxenne MHOrouneHa Ha MHOXUTENH. KBanpaTHelil TpexwieH. Brienenue monHoro kBajapara B
KBaJpaTHOM TpexuwieHe. Teopema Buera. PasnmoskeHuwe KBagpaTHOro TpexdwjieHa Ha JIMHEWHbBIS
MHOXUTENN. MHOTOUJIeHBI ¢ OIHOM nepeMeHHOoi. CTeneHb MHOrowieHa. KopeHb MHOrouJIeHa.

Anrebpanueckas 1po6s. Cokpartienue apooeit. JeficTBus ¢ anredGpandeckuMu ApoOsMu.
PammonanbHbie BhIpakeHUST M WX npeoOpa3zoBanus. CBOWCTBa KBaJpaTHBIX KOPHEH M WX NPUMEHEHHE B
BBIUUCIICHUSX.

YpaBHeHHsT M HepaBeHCTBA. YpaBHEHUE C OgHOM mnepemeHHOW. KopeHp ypaBHenus. JIuHeinHOe
ypaBHeHue. KBajpaTHoe ypaBHeHue: ¢(opMmyna KOpHEH KBaJpaTHOrO YypaBHEHUs, PemeHue
pannoHaNbHBIX ypaBHEHMH. lIpumepsl pemieHns ypaBHEHHWH BBICHIMX CTENEHEH; METOJbl 3aMEHBI
[IEPEMEHHOM, PA3JIOKEHUS HA MHOXKUTEIIHN.

VYpaBHeHUE C ABYyMs MEPEMEHHBIMU; PEILIEHWE YPaBHEHHUs C JBYyMs MmepeMeHHbIMU. CHucTeMa ypaBHEHHI;
peuieHue cucteMel. CucrteMa JByX JINHEWHBIX YPABHEHMI C IByMsI IEPEMEHHBIMH; PEIIEHNE MTOACTAHOBKON
U anreOpandeckuM CIIO)KCHHEM. YPaBHEHHE C HECKOJBKUMHU TepeMeHHbIMU. [Ipumepsl perieHus
HEJMHENHBIX cucteM. [IpuMepsl pemienns ypaBHEHH B 1IEJIbIX YHCTIaX.

HepasenctBo ¢ ogHoM nepemeHHol. Permienne HepaBeHCTBA. JIMHENHBIE HEPABEHCTBA C OJIHOM ITEPEMEHHOMN
1 ux cuctembl. KBagparueie HepaBeHCcTBA. [[puMeps! pereHus: ApoOHO-THHEHHBIX HEPABEHCTB.

UrcnoBbie HEPABEHCTBA U UX CBOMCTBA. J[0Ka3aTenhCTBO YHCIOBBIX U alreOpaniecKux HEPaBEHCTB.
Ilepexox oT ciaoBecHOW (POPMYJUPOBKH COOTHOLIEHMH MEXKIAY BeJIMYMHAMH aJredpamveckoil.
Pemenne TeKCTOBBIX 32124 ajaredpandeckKum crnocodom.

Yucaosble nociaegoBareabHocT. [loHsTre nocnegoBarenbHOCTH. ApudMerndeckass U reoMeTpuuecKas
nporpeccuu. ®opmynbl 001Ier0 WieHa apu(METHIECKON U T€OMETPUYECKON MPOrPECcCHii, CYMMBI MEPBBIX
HECKOJIbKUX YJICHOB apU(PMETHIECKON ¥ T€OMETPHUIECKON MPOTPECCUH.



Yucuaosble pynknuu. [lousrue pynxmun. Obnacts onpeaenenus pyHkuuu. Criocodsl 3aanus QyHKIHH.
I'paduk GyHkimu, Bo3pactanue u yObiBaHWE (PYHKIIMW, HauOOJIbIIEe U HAMMEHBIIEe 3HAUYCHUS (YHKIIWH,
HYTH (QYHKIIUH, TPOMEKXYTKH 3HAKOTIOCTOSHCTBA. UTeHHE rpaduKOB (PYHKITHIA.

@OyHKIUM, ONUCBHIBAIOLIME NPAMYI0 U OOpaTHYI NPONOPLUOHAIBHYIO 3aBUCHUMOCTH, MX TIpadUKH.
Jluneitnast pyHkuus, ee rpaduk, TeOMETPUUYECKUN cMBICT Kod(duimeHToB. ['unepbona. KeagpaTuunas
¢byHkuus, ee rpadguk, napadona. Koopaunarsl BepinHbl napaoiibl, ocb cuMMeTpuu. CteneHnHble QyHKIMU
C HATypaJbHBIM MOKa3arteseM, ux rpaduku. ['paduku GyHKIMA: KOPEHb KBaApaTHBINA, KOPEHb KyOHMUECKUi,
Moayib. Vicnionb3oBanue rpagukoB (PyHKIMH 1J1s pEIIeHUs] YPAaBHEHUH U CUCTEM.

[Tpumepsl rpaduyeckux 3aBUCHMOCTEH, OTPaXKAIOIIUX pealbHbIe MPOIECChl: KoleOaHue, MOKa3aTeIbHbIH
POCT; YUCIIOBBIE (PYHKILIMH, OIIMCHIBAIOIINE 3TH IIPOLIECCHI.

[MapannensHplii nepeHoc TpaguKOB BJOIb OCEH KOOPAUHAT U CUMMETPUS OTHOCUTEIIBHO OCEH.

Koopaunarel. M300pakeHne ducen TOYKaMH KOOPAMHATHOW MpsMOU. ['eoMeTpuyecKkuii CMBICT MOIYJIs
yucina. YWcIoBbIE TPOMEXKYTKH: HHTEpPBal, OTPE30K, Jiyd. DopMyna pacCTOSHHS MEXIYy TOYKAMU
KOOPJMHATHOU MPSIMOHA.
JlexapToBBI KOOpPAMHATHI HA IMJIOCKOCTH; KOOpAMHATHI Touku. KoopauHatel cepeanusl oTpeska. dopmyna
paccTosiHUs MEXIY IBYMSI TOYKAaMHU IUIOCKOCTH. YpaBHEHHE NPSIMOH, YIrioBoi KOA(h(GUIMEHT MpsSMOii,
YCJIOBHE MAPAICIBHOCTH MPSIMBIX. Y PaBHEHHUE OKPYKHOCTHU C IIEHTPOM B Hayalle KOOPJAWHAT U B JIFOOOM
3aJaHHOU TOYKE.
I'padmyeckas wHTEpHIpeTalvs ypaBHEHUH C JIBYMS TIEPEMEHHBIMH W WX CHCTEM, HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU 1 UX CHCTEM.

I'eomerpus

HavanbHble NOHATHA U TE€OPEMbI T€COMECTPHH.

Bo3HUKHOBEHHE T€OMETPUHN U3 MTPAKTHKU.

I'eomerpuueckue Gurypsl u Tesa. PaBeHCTBO B reOMETpHH.

Touka, npsiMasi ¥ IIOCKOCTb.

IToHsATHE O TEOMETPUYECKOM MECTE TOYEK.

Paccrosinue. Otpesok, my4. Jlomanas.

VYron. Ilpsmoit yron. Octpele u Tynble yribl. BepTukanbHble U CMEXHBIE YIUIbl. bruccexkrpuca yria u ee
CBOMCTBA.

[TapannensHble U nepecekaroniecs npsmslie. [lepneHauKyIspHOCTh NPAMBIX. TeopeMbl 0 NapauIeIbHOCTH
U TePIEHANKYISIPHOCTH NpsAMbIX. CBONCTBO CEpEeIMHHOrO MEpPHeHAUKYspa K oTpe3ky. [lepnenaukymnsap u
HAaKJIOHHAs K NpsAMoid. MHOTOYTOnbHUKH. OKPYKHOCTb U KPYT.

TpeyroabHuk. IlpsMoyroibHble, OCTpPOYrojbHBIE, U TYNOYroJbHbIE TPEYroJbHUKHU. BbicoTa, Meauana,
OuccekTpuca, CpeIHssl JMHUS TpPEYrolbHUKA. PaBHOOEOpEeHHBIE M PABHOCTOPOHHHUE TPEYTOJbHUKH;
CBOMCTBA 1 MPU3HAKU PABHOOEIPEHHOIO TPEYTOJIbHHKA.

IIpu3naku paBeHCcTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyronbHuka. CyMMa yriioB TpeyrojabHUKa. BHemHne
YTJIbI TPEYTOJIbHUKA. 3aBUCUMOCTh MEXAY BEIMUMHAM CTOPOH U YIJIOB TPEYroJIbHUKA.

Teopema daneca. [Tonobue TpeyronbHUKOB; KodpduuueHT noxodust. [IpusHaku mogodus TpeyroabHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa NPSIMOYTOJIBHBIX TPEyroibHUKOB. CHHYC, KOCHHYC, TAHI'€HC,
KOTaHT'€HC OCTPOro yrIila IpsIMOYTOJIBHOTO TpeyrosibHUKa U yriaos oT 0° mo 180°; mpuBeneHue Kk octpomy
yriy. Pemenue npsMoyrojabHbIX TPeyrojibHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKECTBO. DOPMYIIbI,
CBSI3BIBAIOIIIME CHHYC, KOCHUHYC, TAaHI€HC, KOTAaHI'€HC OAHOIO0 U TOro k€ yria. Teopema KOCHHYCOB U
TeopeMa CUHYCOB; IPUMEPHI UX IPUMEHEHHUS JIJIs1 BBIYMCIICHUS JIEMEHTOB TPEYrOJbHUKA.

3aMeyarenbHble TOYKM TPEYTOJIbHUKA: TOUYKHU MEPEeceUyeHUs] CepeIUHHbIX NEepHeHIUKYIAPOB, OUCCEKTPUC,
MeIHaH.

YeroipexyroiabHuk. [lapamienorpamm, ero cBoiictBa u mpusHaku. [IpsMoyronbHuK, KBajapar, pomO, UX
CBOMWCTBA U NpU3HaKU. Tpanenus, cpeiHss JIMHUSA Tpareluu; paBHOOEIPEHHAs Tpalelys.

MHoroyroJbHuKH. Beimykiible MHOrOyrojibHUKH. CyMMa yIiioB BBITYKJIOIO MHOTOYroJbHUKA. Brincanusle
Y ONIMCAaHHBbIE MHOTOYTOJIbHUKH. [[paBHIIBHBIE MHOTOYTOJIBHUKH.



OxkpyxHocts u Kpyr. Llentp, pammyc, nmamerp. [yra, xopnma. Cekrop, cermeHTt. LleHTpanbHBINH,
BIIMCAHHBIM YroJI; BEJIMYMHA BIIMCAHHOTO yria. B3anmMHOE pacnosiokeHue MpsAMON M OKPYKHOCTH, ABYX
OKpykHOCcTeH. KacarenpHas 1 cekylas K OKpY>KHOCTH, PaBEHCTBO KacaTeJIbHBIX, IIPOBEACHHBIX U3 OQHOU
TOYKH. MeTpHuecKrne COOTHOIIEHUS B OKPYKHOCTH: CBOMCTBA CEKYIIIUX, KACATEIbHBIX, XOPA.

Opr)KHOCTL, BIIMCaHHAsA B TPCYTOJIbHUK, U OKPYKHOCTb, OIMMCAHHAA OKOJIO TPCYTOJIbHUKA. Brucanneie u
OIMMCAHHBIC YETBIPCXYI'OJIbHHUKH. Brmcannple ¥ onmcaHHbIE OKPY)XHOCTH IMPAaBUJIBHOI'O MHOI'OYI'OJIbHUKA.

HN3mepenue reoMeTpuyecKuX BeJUYHH. /[nuHa orpeska. J[lIMHa TOMaHOU, IEPUMETP MHOIOYTIOJIbHHKA.

Paccrosnue oT Touku 1o npsamMoil. PaccrosHue Mexay mnapauieabHbIMU IPSMBIMU. J[JIMHA OKPY)KHOCTH,
yncio [, anuna ayru. BenwuuHa yroa. I'pagycHast Mepa yriia, COOTBETCTBHE MEXKIY BEIWYMHOW yria U
JUIMHOM IyTU OKPY>KHOCTH.

[TonsaTue o muomanu mwiockux Guryp. PaBHococTaBieHHbIE U paBHOBETUKUE (PUTYPBHI.

[Tnomane mpsimoyronbHuka. [lnomaap mnapamienorpamMma, TPEeYroidbHUKAa M Tpamnenuu (OCHOBHBIC
dbopMyitbl). DOpMyITBI, BRIPAXKAOIINE TUIOMIAL TPEYTOJIBHUKA: Yepe3 JIBE CTOPOHBI M yroJl MEXIy HUMH,
yepes MEepUMETP U PaJuyc BIHCAHHON OKpPYKHOCTH, (popmyrna ['epona. Ilnomans 4eTbipexyroibHUKA.
[Tnomanp kpyra u miIomaas CEKTopa.

CBsi3p MEXy IIOMIAASIMH MOJOOHBIX UTYD.

9J1eMeHThI JIOTHKH, KOMﬁl/IHaTOpI/IKI/I, CTATUCTUKHU U TCOPUH BepOﬂTHOCTeﬁ

JokazaTeabcTBo. OnpezneneHus, 10Ka3aTelIbCTBA, aKCMOMBbI U TeopeMbl; cieacTBus. HeoOxoaumele u
nocratouHsle ycnoBus. Koutpnpumep. JlokazarenscTBo ot ipotuBHOTO. [IpsiMas u oOpatHas TEOpeMBI.
ITonaTne 00 akcMOMAaTHKE M aKCMOMaTHYECKOM MOCTPOSHUM reoMeTpuu. [IaThiil moctynaT OBKiInIa U ero
HCTOPHSL.

MHo:xecTBa 1 KOMOMHATOPUKA. MHOXECTBO. DIEMEHT MHOXKECTBA, MOJIMHOKecTBO. OObeqMHEeHNHE |
nepecevyeHne MHOKeCTB. [[uarpammel Ditnepa.
[Tpumeps! penieHnss KOMOMHATOPHBIX 3a/1a4: Iepedop BapUaHTOB, IPABUIIO YMHOKEHUSI.

Crarucruyeckue aaHHble. [IpeicTtaBieHue AaHHBIX B BHUAE TaOmuIl, auarpamm, rpadgukoB. CpenHue
pe3yabTaToB U3MepeHui. [IoHsATHE O CTaTHCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.
[TonsiTrie ¥ mpUMEpHI CITyYalHBIX COOBITHIA.

BepositHocTh. YacToTa cOOBITHS, BEpOSTHOCTh. PAaBHOBO3MOKHBIE COOBITHUS M MOJCUET UX BEPOSTHOCTH.
[IpencraBienne o reoMeTpUYECKOH BEPOSITHOCTH.

HTOroBblii KOHTPOJIBLHBIH TECT.
IIporpamma 31€KTUBHOTIO Kypca COAECPKUT TPU MOLYJIA:
«Auaredopa» (1 u 2 yactn), «I'eomerpus» (14 2 yacru), «PeajibHasE MaTeMaTUKA.

B Moayne «Aaredpa» oTpabaThiBalOTCSl HaBBIKM pelIeHUs anreOpandeckux 3ananuii 1 vactu KM
OI'D. D10 3aaHus ¢ BHIOOPOM OJTHOTO OTBETA M3 YETHIPEX MPEJIOKEHHBIX BApUAHTOB, C KPATKUM OTBETOM
Y Ha COOTHECEHHE, C 3alMChi0 pemeHns. B 3Tom Oioke mpoBepsieTcst BiIaiecHHe OCHOBHBIMHU aJITOPUTMAMHU,
3HAHWE W TIOHMMAaHWE KIIOUEBHIX DJJIEMEHTOB COJEpKaHUs (MaTEeMaTHMYECKUX TMOHSATHI, MX CBOWCTB,
MPUEMOB pEIIeHUs 3a7ad U Tp.), YMEHHE TOJb30BaThCsl MaTEMAaTHUYECKOW 3alMChi0, TPUMEHATh 3HAHUS K
PELIEHUI0 MaTEMAaTUUECKUX 3a/1a4, HE CBOJSIIMECS K IPSAMOMY MPUMEHEHHIO aITOPUTMA.
3ajanus 2 4acTU HAMpaBJICHBI Ha MPOBEPKY BJIAJACHHUS MAaTepUajoOM Ha TMOBBIIIEHHOM ypoBHE. Mx
HazHaueHue — MU epeHIIpPoBaTh XOPOIIO YCIIEBAIOIINX KOJIHLHUKOB M0 YPOBHSM MOJATOTOBKH, BBISBUTH
Haubojee TMOATOTOBJICHHYIO YacTh BBIMYCKHUKOB, COCTaBISIONIYI0 TOTEHIHAIbHBI KOHTHHIEHT
NpOQUIBHBIX KJIACCOB. OTH YACTH COAEPXKAT 3a/laHusl TOBBIIICHHOTO YPOBHS CIOKHOCTH, KOTOpPBIC
HaIpaBJIEeHbl Ha IPOBEPKY TAaKUX KaYECTB MAaTEMaTUYECKOU MOATOTOBKH BBITYCKHUKOB, KaK:
- YBepeHHoe BiajieHne (opMaabHO-OTIEPATUBHBIM alreOpandecKuM anmnapaToMm;
- YMeHue pemuTh IIaHUMEeTPUUECKYIO 3aauy, MPUMEHss pa3iinyHble TEOpETUUYECKUe 3HAHUS Kypca
r€OMETPUH;




- YMeHHe peuTh KOMIUIEKCHYIO 3aa9y, BKITFOUAOIIYIO B ceOs 3HAHUSI U3 Pa3HBIX TEM Kypca;

- YMeHrne MareMaTH4YeCKH I'PaMOTHO M SICHO 3alMcaTh PEIICHHE, MPUBOAS IMPH 3TOM HEOOXOJIUMBIC
MOSICHEHUS 1 00OCHOBAHMS;

- Biragenue mupokuM CIIEKTPOM MPUEMOB U CITIOCOOOB PacCy K ICHUH.

Monayab «I'eomeTpusi» comepkuT reomerpudeckue 3amaun 1 dyactu KM OI'D. B stom Onoke
MOBTOPSIIOTCS. OCHOBHBIC TEOMETPUYECKHUE CBEICHUS, H OTPa0ATHIBACTCS HABBIK PEIICHHS] T€OMETPHUICCKIX
3azad.
3ajlaHusl YacTU 2 HaNpaBJICHbl HA MPOBEPKY YMEHUS peIlaTh IUIAHUMETPUUYECKYIO 3a/iauy, MPUMEHsS
pa3iMyYHble TEOPETHYECKHE 3HaHUS Kypca TI'E€OMETPHHM; YMEHHs MaTeMaTHUYeCKU TPaMOTHO U SICHO
3aMUChIBaTh peLICHUE, MPUBOJISA MIPU ITOM HEOOXOAUMBIC MOSCHEHUS] U 0OOCHOBAHMS; BIaJICHUE IIUPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKICHHIA.

Moayas «PeanbHasi maremaTumka» coiepxurT 3agaun 1 yactu KM OI'D. IIpakTuko-
OPUEHTUPOBAHHBIE 33JJaHUs MTOAUYEPKUBAIOT BAXKHOCTh OCBOCHHS TAKUX MAaTEMaTUYECKUX KOMITETCHIINH, KaK
yYMEHHE MIPUMEHSITh 3a/1aHUS B IPAKTUYECKON KU3HU U B CMEKHBIX 00JIaCTAX.

HToroBoe 3ansiTHE TIpeanoNaraeT IpoBeeHHe KOHTPOIBHOTO TecTa 1Mo Marepuanam B popme OI'D.

MeTtoauyeckuii KOMMeHTapHii. DJIEKTUBHBIC 3aHATUS IO KAXJI0i TeMe 1ernecoodpa3Ho pa3ouBaTh
Ha Jtambl (O10km). Kaxknas TemMa HauMHAETCsS C MOBTOPEHHS OCHOBHBIX TEOpeM U (OpPMYI, a TakkKe
paccMOTpEHHSI HOBBIX, HE BXOJSIINX B OCHOBHYIO IMPOTrpaMMy, HO HEOOXOJUMBIX MPHU PELICHUU psiaa
3ajlad Ha 7K3aMeHe. Brigensercs mepBwii 0710k «OcCHOBHBIE cBeAeHUs». [T SKOHOMUM BpEeMEHU
UCIIONB3YIOTCS TaOnuIbl (pa3faToyHblii Marepuan) ¢ (GopMylaMd U PUCYHKaMH, OIOpPHBIE IUIAKATBhI,
cranoBas Mpe3eHTALMS.

Bropoit 6mok «Pemiaem BMecTe» mpeAmnoiaraer paz0op pelieHuil OMOPHBIX JAEMOHCTPAIIMOHHBIX
3a/1a4, WCIONB3YIONMX OCHOBHBIE TE€OpeMbl U (OPMYJIBI JAHHOTO pas3feia U pelaeMble pPa3HBIMU
criocobaMu, MOBTOPSIETCST AITOPUTM PEIIEHUs 3a/1ad M0 TeMe. YUHuTelleM yIeseTcsl Cephe3HOe BHHUMAaHUE
paz00py TUMIMYHBIX OMIMOOK B XOJI€ PEUICHUS 3a/IaHUsI, a TAK)KE 3alUCH OTBETA B DK3aMEHAIIMOHHBIN OJIaHK.
Pemarotcst 3amanus u3 4dacté 1 2K3aMeHAlMOHHOW pabOThl ¢ BHIOOPOM OJHOTO OTBETa M3 YETHIPEX
MPEAJIOKEHHBIX BAPUAHTOB, C KPAaTKUM OTBETOM M Ha YCTAaHOBJICHHE COOTBETCTBUSI MEXIY OOBEKTaMU
JIBYX MHOECTB.

3aHsTHE TPOJOKAETCS PEIICHUEM 3a/1a4 TPyNIaMUd U CaMOCTOSITEbHBIM pelieHueM. IT0 OJI0KHU
«Pemaem B rpynmnax» u «Pemaem camu». B xozae pelmieHus 3anad peKOMEHAYETCS MNPHUAEPKUBAThCA
npuHiuna «OT MPOCTOro K CI0KHOMY» TOJI PYKOBOACTBOM YUUTEIS.

Yuutenb MOXET CIUIAHMPOBAaThH YyPOKU TApHOW paboThl, TIe ydJamuecs TOTOBITCS K
CaMOCTOSITEIFHOW M KOHTPOJIBHOM paboTe, 3a4eTy, 3alIuTe MPOEKTa.

Yyurento HE0OXOUMO MOOUIPATH CTPEMJICHHE ydaluxcs paboTaTh B MHIUBUIAYATHHOM pPEKUME.
Ha Bcex Tumax 3aHATHNA YYUTENIO CIEIyeT NMOIAEPKMBATh AKTUBHBIA AMAJOr C yYallUMHUCS. YYUTEb
CUCTEeMAaTUYECKH OCYIIECTBIIIET MOHUTOPUHT JIOCTIKEHHUS O0O0s3aTENbHBIX pE3yNbTaTOB OOyuYeHUs,
CBOEBPEMEHHO OCYIIECTBIISIET KOPPEKITUIO 3HAHUH YUIaIIHXCS.

Anmapat KOHTPOJISI.

B mpomecce ocBoeHMsS yYalIMMHCS KaXIOTO MOIYJIS Kypca TPEIyCMOTPEHO TMPOBEACHHUE
TPEHUPOBOUYHBIX TECTOB U CAMOCTOATEIBHBIX pa0OT, MO3BOJSIONIUX MPOBOAUTH TEKYIIHH U TEMaTHUYECKUA
KOHTPOJIb 3HAHUW W YMEHHM ydammxcs. B KoHIlE M3ydeHHs Kypca MPOBOJMTCS WUTOTOBAask KOHTPOJIbHAS
pabora.

TpeHnpOBOYHBIE TECTHI M CAMOCTOSITEIIbHBIE PA0OTHI, HAIICJICHHBIC HA TTPOBEPKY 3HAHUN OCHOBHBIX
TEOPETHUYECKUX CBEJCHUN, OIEHUBAIOTCSA «3auyTE€HO» (MpPU YCIOBUHU BBIOJHEHHUHM HE MeHee 75%
MPEIOKEHHBIX 3aJJaHUi) WK «HE 3a4TeHO». VIToroBasi KOHTpOJIbHAsI paboTa COCTABIISETCS MO MaTepraiaM
B ¢opme OI'D. Ilpu cocraBmeHUU pabOTHl YYHTEIh MOXET WCIOJIL30BaTh MaTepualbl U3 CIHUCKA
JIUTEPATYPhI, PEKOMEHIOBAHHBIE I OpraHu3aluy MoAroToBku Kk OI'D.

OcymiecTBI€eHHE KOPPEKIMU 3HAHUM y4yalluXxcsl MPOBOJUTCA HAa OCHOBAHMM MOHHUTOPHUHIA
OTCJIC)KUBAHUS PE3yNbTaTOB oOyueHus. B TedeHuwe M3ydeHHs AAHHOTO AJIEKTHUBHOIO Kypca 3aroHSAeTCs



TabJnIa, B KOTOPOH COAepKATCS PE3YIbTAThl BBIIIOJIHEHUS TECTOB M CAMOCTOSATENBHBIX padoT. [TpumepHbIii
BapUaHT 3aMOJHEHUS TaOIHIIBI U KpaTKHE 0003HAYCHUS ITPEIIOKEHBI HIKE (Tabaumna 1).

ILnannpyeMsble pe3yibTaThl OCBOCHHUS Kypca
[Tnmanupyemble pe3ynbTaThl OOYYEHHs OTPAKAIOT CIEAYIOIIME YeThIpe KaTerOpuu I03HABATEIbHOU

oOJactu:
3HaHue/MOHUMAHHUE:

Brnanenue TepMuHOM; BIIaJIeHUE Pa3IMYHBIMU SKBUBAJICHTHBIMH MPEACTaBICHUSMHU (HAIpUMEp, YHCIIA);
pacrnio3HaBaHHe (HAa OCHOBE OIpEACNCHUN, H3BECTHBIX CBOMCTB, C(HOPMHUPOBAHHBIX IPEACTABICHUN);
WCIIOJIb30BAaHNE PA3IMYHBIX MATEMATHUYECKUX SI3BIKOB (CHMBOJMYECKOT0, Tpaduueckoro), mepexoj oOT
OJTHOTO SI3bIKA K APYTrOMY; HHTEPIIPETALIUS.

YMeHue NPUMEHUTDH AJITOPUTM!

Hcnonp3oBanue (HopMynbl Kak alropuTMa BBIYMCICHUH; MPUMEHEHHE OCHOBHBIX MPABWII JIEHCTBHA C
qHCcIaMHy, areOpandecKUMU BbIPQXKEHUSIMU; pEellIeHUEe OCHOBHBIX THIIOB YPaBHEHUI, HEPABEHCTB, CUCTEM,
3a1a4.

YMeHue peminuTh MaTeMATHYECKYIO 3a/1a4y:

3ajaHus, TMpU pEUIeHHH KOTOpPBIX TpedyeTcs MNpuUMEHeHue (aKkTyalu3alus) CHCTEMbl 3HaHHIA;
npeoOpa3oBaHue CBSI3EH MEXAY HM3BECTHBIMH (paKTaMH; BKIIOYCHHE W3BECTHBIX IMOHATHH, MPUEMOB W
CIIOCOOOB pEIICHHS B HOBBIC CBSI3M M OTHOIICHUS, YMEHHE PAcIIO3HATh CTaHAAPTHYIO 3a7a4y B H3MCHEHHOU
hopmyTupOBKeE.

IIpumeHeHN e 3HAHUI B KU3HEHHBIX, PEAJIbLHBIX CUTYAIUSX!

3amanus, (GOpMyIMpOBKAa KOTOPBIX «OOJ€YeHa» B MPAKTHUECKYIO CHUTYallMIO, 3HAKOMYIO Y4YalllUMCs U
OJIM3KYIO UX )KU3HEHHOMY OIIBITY.

HartypaasbHhble ynciaa. [Ipooun. PaunonajibHbie uncia
BhInycKHMK Hay4YuTCS:
* IOHUMATh OCOOEHHOCTHU JAECATUYHONW CUCTEMBI CUUCIICHUS;
* OIIEpPUPOBATH MOHATUAMM, CBA3aHHBIMU C I€TMMOCTBIO HaTypaJIbHBIX YUCEIT;
* BbIpaXaThb 4YKCJa B SKBUBAJIECHTHBIX (Qopmax, BbIOMpas Haubosiee MOAXOAIIYI0 B 3aBUCHUMOCTH OT
KOHKPETHON CUTYalluy;
* CpaBHUBATh U YHOPSAAOYMBAThH palllOHAIbHBIE YHMCIIA;
* BBIIOJHATH BBIUUCICHHUS C pPAlMOHAIBHBIMU UHCIAMM, COUYETas YCTHBIE WM IIMCBMEHHBIE IPHUEMBI
BBIUHCIICHU, TPUMEHEHHUE KaJIbKYISITOPA;
* UCIOJIb30BaTh MOHATUSA U YMEHMs, CBSI3aHHBIE C MPONOPLHOHAIBHOCTBIO BEJIUYHH, IIPOLEHTaMH, B XOJE
pelIeHrs MaTeMaTUYeCKUX 3aJ1a4 U 3a/1a4 U3 CMEXKHBIX IIPEIMETOB, BBINOIHITh HECIOXKHbIE MPAKTUYECKUE
pPacyETshl.
BbINYCKHHUK TOTYYUT BO3MOMXKHOCTb!
* I03HAaKOMUTHCS C MO3ULIMOHHBIMU CUCTEMAMHU CUHMCIIEHUS C OCHOBAHMSIMM, OTJIMYHBIMU OT 10;
* YTIyOUTh ¥ pa3BUTh MPEACTABICHUS O HATYpaJIbHBIX YUCIIaX U CBOMCTBAaX JEIMMOCTH;
* HAYYUTBCS MCIIOJIB30BaTh MNPUEMBI, PAUOHAIM3UPYIOIIME BBIYUCICHHS, MPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BBIYUCIIEHUS, BEIOUPast MOAXOASIIUHN ISl CUTYaI[H CII0CcO0.

JelicTBUTEIbHBIE YHCJIA
BEIIYCKHUK HAYYHUTCS .
* UCIIOJIb30BaTh HaYaJbHbIC MTPEJCTABICHUS O MHOXKECTBE JICCTBUTEIBHBIX YHCEIT,
* OIIEPUPOBATH MOHATHEM KBAJIPaTHOTO KOPHsI, IPUMEHSTH €r0 B BEIYMCICHHUSIX.
BBINYCKHUK MOAYYUT BO3MOKHOCTD:




* Pa3BHUTH MPEACTABICHUE O YHCIIE U YHCIOBBIX CHCTEMax OT HATYPAJIbHBIX IO NEHCTBUTEIBHBIX YHUCEI; O
POJIH BBIYMCIICHUH B IIPAKTHKCE;
* pa3BUTh W YINIYOWTHh 3HAHHWS O JCCATUYHOW 3allMCH JICUCTBHUTENBHBIX YHCeN (NMEPHOAMYECKUE U
HETIePUOINYECKHUE IPOOH).

N3mepenus, npudIuKeHUsI, OLEHKH
BEITyCKHUK HaY4HTCS:
* HCIOJIB30BaTh B XOJ€ PEIICHHS 3a/Jay DJIEMEHTApHbBIC MPEICTABICHUS, CBS3aHHBIC C MPHOIMKEHHBIMH
3HAYCHUSMU BEITUYHH.
BEINYCKHUK TOTYYUT BO3MOYKHOCTb:
* MIOHSTb, YTO YUCIIOBBIC JIAHHBIE, KOTOPBIE MCIIOJIBL3YIOTCS IS XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO
MUpa, SBISIFOTCS MPEUMYIIECTBEHHO MNPUOMMKEHHBIMU, 4YTO [0 3alUCH TMPUOIMKEHHBIX 3HAYCHHIA,
coJiep Kanuxcsi B HHOOPMAIIMOHHBIX HCTOYHHKAX, MOKHO CYJTUTh O IMIOTPEITHOCTH MPHOIIMIKEHHS,
* MOHATH, YTO TOTPEHTHOCTh PE3yJbTaTa BBIYUCICHUH JODKHA OBITh COM3MEpPHMMAa C TOTPEITHOCTHIO
WCXOJIHBIX JIAHHBIX.

Auaredpanyeckue BbIpaKeHHs
BhINyCKHMK Hay4YuTCS:
* OIEpUpOBaTh IOHATHUAMU «TOXKAECTBO», «TOXKIECTBEHHOE IIpeoOpa3oBaHUE», pellaTh 3a]ayu,
cojiepkalie OyKBeHHbIE JaHHbIE; paboTaTh ¢ opMyIaMu;
* BBINOJIHATH IPE0Opa30BaHuUs BBIPAKEHUHN, COIEPXKALUX CTEIEHHU C 1EJILIMU IIOKAa3aTeJIsIMU U KBaJIpaTHbIE
KODHY;
* BBINIOJHATH TOXKJIECTBEHHBIE NMPEOOPa30BaHMsI PAIlMOHAIBHBIX BBIPAKEHUH Ha OCHOBE MPABWII JICHCTBUI
Ha/l MHOTOWIEHAMH U alre0pandyeckuMu Ipo0simMu;
* BBIIIOJIHATD Pa3jI0KEHUE MHOIOYICHOB HA MHOKUTEIIH.
BbINYyCKHMK IOJYYUT BO3MOYKHOCTb HAYYUThCS:
* BBINOJHATHL MHOTOIIArOBbIE MPEOOpa30BaHUs PALMOHANBHBIX BBIPAKEHUM, MPUMEHSSI MIMPOKUI HabOp
CIOCO0OB U MPUEMOB;
* NPUMEHATh TOXAECTBEHHbIE INpeoOpa3oBaHMs Ul pPEUIeHMs 3a/Jad M3 pa3jMuHbIX pa3esioB Kypca
(HampuMep, AJI HAXOXKACHUS HauOOJIbIIEr0/HauMEHbIIIEro 3HAaUE€HUs BBIPAXKEHNUS).

YpaBHeHus
BEITYyCKHUK HaY4HTCS:
* pemaTb OCHOBHBIE€ BUbI PAllMOHAIBHBIX YPAaBHEHUH C OJHOM MEpeMEHHOM, CUCTEMBbI IBYX ypaBHEHHH C
JIBYMSI TIEPEMEHHBIMU;
* IOHMMAaTh YpaBHEHHE KaK BaKHEHIIYI0 MaTeMaTHYeCKyl0 MOJAENb JJs ONHCAHUSA M H3Y4YEHUs
pa3HO00Opa3HBIX PeabHBIX CUTYAIIHA, PEIIaTh TEKCTOBBIE 33/1a4H alIreOpandecKuM METOIOM;
* MPUMEHATh TpapUuecKue MPeICTaBICHUS sl MCCIEJOBAHUS ypaBHEHMH, MCCIENOBaHMUSA U pELICHUs
CHCTEM YpaBHEHUH C ABYMs TIEpEMEHHBIMH.
BbINYCKHUK NOTYYHUT BO3MOKHOCTD:
* OBJIAJICTh CHEIHMAJIHHBIMHA TPUEMAMHU pEIICHUS] YPAaBHEHUH M CHCTEM ypPaBHEHHH; YBEPEHHO NMPHUMEHSTH
anmapar ypaBHEHUH JJIs pellieHus pa3HOo0Opa3HbIX 3a/1a4 U3 MAaTeMaTHKH, CMEKHBIX IPEIMETOB, PAKTUKY;
* MPHUMEHATh TpaduyecKhe TMpeNCTaBICHUS JUIsl WCCIENOBAaHUS YPaBHEHWH, CHCTEM YpaBHEHHH,
cojiepKalux OyKBeHHbIE KO (DUITNESHTHI.

HepaBencrBa
BELIYCKHHUK HAYYUTCS:
* IOHUMATh U PUMEHATH TEPMUHOJIOTUIO U CUMBOJIMKY, CBSA3aHHBIE C OTHOLLIEHUEM HEPABEHCTBA, CBOMCTBA
YHCJIOBBIX HCPABCHCTB,
* pelIaTh JUHEHHbIC HEPABEHCTBA C OJJHOM NIEPEMEHHON U UX CUCTEMBI; PEIIaTh KBapaTHbIE HEPABEHCTBA C
OTopoi Ha rpaduuecKkue MpeCTaBICHUS;
¢ IPUMCHATH almapaTr HEPABCHCTB JJI1 pCHICHUA 3ala4 U3 PA3JIMYHBIX PA3/1CJIOB KypcCa.
BhINYyCKHHMK DOJIYYUT BO3MOKHOCTb HAYYHUTHCS:
* pa3HOOOpa3HBIM MpHEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anrmapar HEpaBeHCTB IS
pelIeHrs pa3HOO0pa3HbIX MaTEMaTHUYECKHX 3a]a4 U 33]1a4 U3 CMEXHBIX MPEAMETOB, MPAKTUKHY;




* TPHUMEHATH TpadudecKue TMPEICTABICHHS [Jii WCCIEAOBAHUS HEPABEHCTB, CHUCTEM HEPaBEHCTB,
cojiepKaimux OyKBeHHbIC KOA(DPHUITUEHTHI.

OcHoBHbIE MOHATHS. UK c/I0BbIE (PYHKIMH
BhBIITYCKHUK HAYYUTCSL:
* IOHUMATh U UCIOJIB30BaTh (DYHKIIMOHATIbHBIEC TOHITUS U SA3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAUCHU);
* CTPOHUTH TpaUKH AIEMEHTAPHBIX (YHKIIHM, HCCIEIO0BATh CBONCTBA YHCIOBBIX (YHKIIMI Ha OCHOBE
U3Y4EHHUS TOBEACHUS UX TPapUKOB;
* MOHUMATh (DYHKIUIO KaK BAXHEHUIIYI0 MAaTEMaTHYECKYIO MOJENb ISl OMUCAHHS MPOILIECCOB U SBICHHMA
OKPY’KaIOILIEro MHUpa, MPUMEHATh (DYHKIMOHAIBHBIM S3bIK JIJIS1 OMHCAHMUS M UCCIEIOBAaHUS 3aBUCHUMOCTEH
MEXITy PU3NYECKUMHU BETHUNHAMHU.
BhINyCKHHMK TOJIYYUT BO3MOKHOCTh HAYYHUTHCS:
* IPOBOJUTH MCCIICIOBAHUS, CBI3aHHBIC C U3YYCHHEM CBOMCTB (DYHKIIHIA, B TOM YHCIIC C HCIIOJH30BAHHEM
KOMITBIOTEpa; Ha OCHOBE TpaMKOB M3y4EHHBIX (YHKIUI CTpPOUTH Oosiee CIOXKHBbIE rpaduku (KyCOYHO-
3a/IaHHbIe, C «BBIKOJIOTHIMUY TOYKAMH H T. I1.);
* HCIOJIb30BaTh (h)YHKIIMOHAJIbHBIC MPEICTABICHUA U CBOWCTBAa (YHKIUI ISl pEIIeHUs MaTeMaTHYeCKUX
3a/1a4y U3 pa3InYHBIX Pa3fesioB Kypca.

YuciioBble NOCEI0BATEIbHOCTH

BhBITYCKHHUK HAYYUTCS:

* IOHUMATh U UCIIONI30BATh S3bIK MOCIEA0BATEIBHOCTEN (TEPMUHBI, CAMBOJIUYECKHE 0003HAUCHUS);

* NMPUMEHATH (OPMYIBI, CBSI3aHHBIE C apU(PMETHUYECKON M T€OMETPUYECKOH MpOorpecchei, W ammapar,
c(OpMUPOBAHHBIN MPU U3YYECHUH JIPYTHX PA3AEIOB Kypca, K PEIICHHUIO 3a/1ady, B TOM YHCIIEe C KOHTEKCTOM
W3 peAIbHOM )KU3HH.

BhINyCKHHMK NOJIYYUT BO3MOKHOCTh HAYYUTHCS |

* pemath KOMOMHUPOBAaHHBIE 3a/la4ll C NMPUMEHEHHEM (QOPMYJ N-ro WieHa U CyMMbl IEPBBIX N YIECHOB
apu(pMeTUYECKON U TeOMETPUUECKOM MpOorpeccuu, MPUMEHSSI IPH 3TOM afiapar YpaBHEHUN U HEPABEHCTB;
* IOHMMATh apU(PMETUYECKYI0O U T€OMETPUUECKYI0 IMPOrPecCHi0 Kak (PYHKIMM HATypaJbHOTO apryMeHTa;
CBS3bIBATh  apU(METHYECKYI0 TPOTPECCHI0 C JUHEHHBIM  pPOCTOM, TE€OMETPUUYECKyld — ¢
OKCIIOHCHIUAJIbHBIM POCTOM.

OnucarejbHas CTaTHCTHKA

BBINYCKHUK Hay4YUTCS MCIOJB30BaTh MPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAINW3a CTaTUCTUYECKHX
TaHHBIX.

BBINYCKHUK MOAYYUT BO3MOKHOCTH MPUOOPECTH NEPBOHAYAIBHBIN OMBIT OpraHu3aluu cOopa AaHHBIX MpU
MPOBEACHUH OMPOCca OOIIECTBEHHOI'O MHEHHS, OCYIIECTBIISITh UX aHAIHN3, IPEJICTABIIATh PE3yabTaThl OMpoca
B BU/JIE TAOJHIIBI, TUATPAMMBI.

Cayuajiinbie COOBITHS U BEPOSITHOCTH

BBIHVCKHI/IK HAY4YNUTCA HAXOJUTHb OTHOCHUTCIIbHYIO YaCTOTY U BEPOATHOCTH CHy‘—I&ﬁHOFO COOBITHS.
BEITIYCKHUK IOJYYUT BO3MOXKHOCTH HpI/I06peCTI/I OIIBIT TPOBCACHUA Cﬂy‘laﬁHBIX OKCIICPUMCHTOB, B TOM
YHUCJIC C MTOMOIIBIO KOMIIBIOTCPHOT'O MOACIIMPOBAHUA, HHTCPIIPETAIUN UX PE3YIbTATOB.

Kom0unaTopuka

BhIlyCKHHMK HAay4uTCs peniaTh KOMOMHATOPHBIC 33/1a4u Ha HAXOXKAECHUE YhCiia 00bEKTOB MM KOMOWHAIIHIA.
BbIyCKHUK ~ MONYYUT BO3MOXKHOCTH HAyYUTHCS HEKOTOPHIM CHEUUAJIbHBIM NpUEMaM  pELICHUs
KOMOWHATOPHBIX 3a71a4.

Harusanasi reomerpust
BBINyCKHMK HAYYIUTCS:
* pacmo3HaBaTh Ha YEPTEKaxX, PUCYHKAX, MOJIETISIX U B OKPYKAIOIIEM MUPE MIOCKUE U MPOCTPAHCTBEHHbIE
reoOMeTpUUYeCKre PUTyphI;
* pacro3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJILHOTO MapauiesenuIe/ia, IPaBUIbHON MUPpaMuIbl, HUIHHIPA U
KOHYCA;




* CTPOHTD Pa3BEPTKU KyOa U MPSIMOYTOIBHOTO MapaJuIeyenuIea;

* ONPEAEIATH 110 JUHEHHBIM pa3MepaM pa3BEPTKU UIypsbl JIMHEHHbIE pa3Mepbl caMoil GUTYyphl U HA000POT;
* BBIUUCIIATH 00BEM MPSIMOYTOJILHOTO MapaiesIeuIe 1a.

BhINYyCKHHMK OJYYUT BO3MOKHOCTbD:

* HAayYUTHCS BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPHUUYECKMX (UTYp, COCTABJICHHBIX U3
IIPSIMOYTOJIBHBIX ITapaJIICIICIIUIIEIOB;

* YIIIyOUTh ¥ Pa3BUTh MPEJICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (QUTYpax;

* HAy4NUTbCS IPUMEHATD [TOHATHE PAa3BEPTKU AJIS BBIIOJIHEHMSI IPAKTUYECKUX PACUETOB.

I'eomeTpuueckue purypnbi
BhBIITYCKHUK HAYYUTCSL:
* TI0JIb30BAThCS SA3BIKOM T'€OMETPUM JUIsl ONMCAHHUS IMPEAMETOB OKPYXKAKOIMIEr0 MUpa M UX B3aUMHOTO
PacnoI0kKeHUS;
* pacro3HaBaTh U U300paxaTh Ha YePTEkKaxX U PUCYHKaX reoMeTprueckue (GUrypsl, U UX KOH(MUTYpalnH;
* HAXOJUTh 3HAYEHUSI JUIUH JIMHEUHBIX 3JIEMEHTOB (PUTYP U UX OTHOIICHHS, TPAJYCHYIO Mepy yrJioB OT 0°
1o 180°, mpuMeHss onpezeNneHus, CBOMCTBA U MPpU3HAKU (GUTYP U UX IEMEHTOB, OTHOLIECHUS PUTYD
(paBeHCTBO, 1MOJ00ME, CHMMETPHUH, TOBOPOT, MapauIeIbHBINA IEPEHOC);
* OIIEPUPOBATh C HAYAJIbHBIMU MOHITUSAMU TPUTOHOMETPUU U BBITIOJIHATH 3JIEMEHTAPHBIE Ollepaluy HaJ
(GYHKIUSMU YTIIOB;
* pemaTh 3aJa41 Ha J0Ka3aTelIbCTBO, OMUPASICh HAa U3YUEHHBIE CBOMCTBA (PUTYp U OTHOIICHUN MEXI1y HUMU
Y TIPUMEHSISI U3yYEHHBIE METO/IbI JI0KA3aTEIbCTB;
* peuaTh HECJIOXHBIE 3a7a4l Ha IOCTPOCHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOEHUS C TOMOIIBIO
LHUPKYJIS U JIMHENKU;
* pemaTh IpoCTeNIne IUTAHUMETPUUECKUE 33]1a4l B IPOCTPAHCTBE.
BhINTyCKHHK TTOJIYYUT BO3MOYKHOCTb:
* OBJAJETh METOJAMM PEIICHHS 3a/Jad Ha BBIYMCICHHMS W JI0KA3aTENbCTBA: METOJOM OT MPOTHBHOTO,
METOIOM TO00HsI, METOJOM Iepedopa BapUaHTOB U METOJIOM T€OMETPUUECKUX MECT TOUEK;
* IPUOOPECTH OMBIT MPUMEHEHUS aJIreOpanyecKoro U TPUTOHOMETPUUECKOTO amnmapaTa, U Uael JABIKEeHUs
MIPU PEIICHUN TEOMETPUUECKHX 3a/1a4;
* OBJAJCTh TPAAUIMOHHOW CXEMOW pelIeHMs 3a7ady Ha MOCTPOCHHE C MOMOIIBIO LHUPKYIS W JUHEUKH:
aHaJIu3, MOCTPOCHHUE, JOKA3aTEIbCTBO U UCCIIEIOBAHMUE;
* Hay4UThCS pelaTh 3a7aud Ha MOCTPOSHUE METOI0M T€OMETPUYECKOTO MECTa TOYEK M METO0M T0100us;
* MPUOOPECTH OMBIT HUCCIEIOBAHUS CBOWCTB IJIAHUMETPUUYECKUX (PUTYP C TMOMOIIBIO KOMITBIOTEPHBIX
porpamm;
* IPUOOPECTH OIBIT BBHIOJIHEHUS MPOEKTOB MO TeMaM «I eomeTpuueckue mpeoOpa3oBaHus HA TUIOCKOCTH,
«[TocTpoeHue oTpe3KoB Mo hopMyIiey.

H3mepenne reoMeTpu4ecKUX BeTUYHH
BEITYyCKHUK HAYYHTCS:
* NCIOJIH30BATh CBOWCTBA U3MEPEHUS JJIUH, IUIOIIACH U YITIOB IIPH PEIICHUH 33a]a4 Ha HaX0XKJICHUE JJTUHBI
OTpe3Ka, [UIMHBI OKPY>KHOCTH, [UTHHBI IyTH OKPY)KHOCTH, TPalyCHOW MEPHI yIIa;
* BBIYUCIATH IUIOMIAJN TPEYrOJbHUKOB, MPSMOYTOJBHUKOB, NapayjielorpaMMOB, Tpamneluuid, KpyroB M
CEKTOPOB;
* BBIUUCIIATH JJIMHY OKPYXHOCTH, JJTUHY IYTH OKPYKHOCTH;
* BBIYHCIIATH JJTMHBI IMHEWHBIX J€MEHTOB (QUTYp U MX YIJIBI, UCTIONB3Ysl (OPMYIIBI JITUHBI OKPYKHOCTH U
JUTUHBI IYTU OKPY>KHOCTH, (POpMYIIBI TUIOIAAeH GUryp;
* pemiath 3a/Ja4M Ha JI0Ka3aTeJIbCTBO C HCIIOIB30BAaHHEM (OPMYI JJIHMHBI OKPY)KHOCTH W JUTUHBI JTyTH
OKpY>KHOCTH, (hopMyn miiomaneit puryp;
* pemaTh MPaKTUYECKUE 3a7a4M, CBA3AHHBIC C HAXOXKJICHHEM I'€OMETPUYECKUX BEIMYHH (MCIIONB3YS NPH
HEO0XOAMMOCTH CIIPAaBOYHHUKH U TEXHUUECKUE CPEICTBA).
BBIITyCKHUK TOTYYUT BO3MOKHOCTh HAYYHUTHCS:
* BBIYUCIIATH IJIOMIATU (PUTYpP, COCTABICHHBIX U3 JBYX WJIM OoJiee MPSIMOYTOJIbHUKOB, MapajlIeIorpaMMOB,
TPEYyrOJIbHUKOB, KPyra U CEKTOpa;




*  BBYMCIATH  IUIOIIAAW  MHOIOYIOJIBHMKOB,  HCIIOJb3ys  OTHOLICHUS  PAaBHOBEIMKOCTH U
PaBHOCOCTAaBJICHHOCTH;

* IPUMEHSTH aNreOpandecKuii 1 TPUTOHOMETPUYECKUI anmnapaT U UeH ABIKEHHS IPU PEIICHUH 33134 Ha
BBIYHCJICHUE IIJI0OIAIEH MHOTOYTOJIbHUKOB.

Koopaunarsi
BhBIITYCKHUK HAYYUTCSL:
* BBIYMCIIATD JJIMHY OTPE3Ka M0 KOOPAMHATAM €r0 KOHIIOB; BBIYUCIIATE KOOPAUHATBI CEPEAUHBI OTPE3KA,
* HCIOJIb30BaTh KOOPAMHATHBIN METOJ JJIs1 U3yUYEHHUs CBOUCTB MPAMBIX U OKPYKHOCTEM.
BbINYyCKHMK OJYYUT BO3MOKHOCTD:
* OBJIAJIETh KOOPAMHATHBIM METOJIOM PEILICHHUS 3a7a4 Ha BBIYMCIICHUS U I0KA3aTEIbCTBA;
* IpUOOPECTH ONBIT UCIOIb30BAHUSA KOMIIBIOTEPHBIX IPOrpaMM ISl aHAJIM3a YaCTHBIX CIy4aeB B3aUMHOI'O
PAaCIIOJIOKEHUS OKPYKHOCTEN U IIPSIMBIX;
* IprOOPECTH ONBIT BHIMOJIHEHUS IPOEKTOB Ha TeMy «lIpuMeHeHne KOOpAMHATHOIO METOJa NP PELICHUN
3a/1a4 Ha BBIYUCIICHUS U JOKA3aTeIbCTBAY.




IIVIAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU IKOJbHUKAMUA
YYA 11O 3ABEPHIEHUH OB YYEHUA

JIn4HOCTHBIE

CrnennajabHo-npeaveTnbie YV /[

MetanpeameTtHbie YY J{

PeryasaTuBnblie

Ilo3naBaTeIbHBIE

KomMmyHuUKaTHBHBIE

-[I0JIOKUTENIBHOE OTHOIICHHE K
ypOoKaM MaTeMaTHKH;

-yMeHHe NpU3HABATh
COOCTBEHHbBIE OLIMOKH;
-hopmMupoBaHre  LEHHOCTHBIX
OpHeHTalMil  (caMoperyssinus,
CTUMYJIMPOBAaHHE, NOCTHXKEHHE
HIp.);

-opmupoBanue
MaTeMaTUYEeCKOM
KOMIICTEHTHOCTH

B cdepe JNMYHOCTHBIX yym y

BBIIIYCKHUKOB Oynyt
c(hopMHUPOBaHBI BHYTPEHHSA
TIO3HIIUS obyuatomierocs,
aJIcKBaTHas MOTHBaLUA
yueOHOM JIeATENbHOCTH,
BKJTHO4Yas y‘{eGHBIC u
MO3HABATCJILHBIC MOTHBBI,
OpHMEHTallMsd Ha  MOpaJIbHbIE

HOPMBI U UX BBITIOJIHEHHUE.

--BBINOJIHATE  apH(pMETHYECKHE

,ﬂeﬁCTBHﬂ, co4derass yYCTHBIC U

IIMCBMEHHBIC IIPUEMBI; HAaXOJUTH

3HAYCHUs KOPHS HATypalbHOM
CTCIICHH, CTCICHU C
panMOHaJIBHBIM IOKa3aTeJIEM,

HCHOJIB3Ysl TIPH HEOOXOAMMOCTH
BBIYMCIIMTENIbHbIE  YCTPOMHCTBA;
T0JIb30BaThCA OLIEHKOM u
NPUKUAKON TIPH  NPAKTHYECKHX
pacuyerax;

--COCTaBIIATh OyKBCHHBIC
BhIpXKEHHS M (HOpMyNBI 110

YCJIOBUAM 3a/1a4; OCYLIECTBIATE B

BBIPaXXCHUAX u (bOpMyJ'IaX
YUCIIOBBIC I10ICTAHOBKHA u
BBIIIOJIHATH COOTBETCTBYIOLIUE
BBIYUCIICHUA, OCYHIIECTBIIATH

TIOACTAHOBKY OJHOI'O BBIPAXKCHUSA
B JIpyroe; BbIpaxarb U3 (opmyi
OJIHY
OCTaIIbHBIC;

HepEMEHHYI0 gepe3
--BbIIIOJIHATL OCHOBHBIC ﬂeﬁCTBHﬂ
co CTCIICHAMHA C LOEJIBIMA
II0Ka3aTe/iAMHU, C MHOrOWICHaAMH
u  anreOpanyecKuMu  IpoOsIMH;
BBITIOJIHATH TOXJICCTBCHHBIC

npeoOpa3oBaHus  PAlMOHAIBHBIX

BBIpAYKECHUIL;

--TIPUMEHSATh cBoiicTBa
apudmMeTHIecKux KBaJIpaToB
KOpHeit st BBIYUCIIEHUS
3HaueHHii M npeobpaszoBaHUil
YUCIIOBBIX BBIPAKEHMH,

COJIEPIKAIIMX KBaJIpaTHbIE KOPHHU,
--penaTb HHHCﬁHbIC, KBaJI[paTHBIC
YpaBHEHUS W palHOHAIbHBIC
YPaBHEHHUSA, CBOASALIMECS K HUM,
JIBYX
ypaBHEHHI u

CHCTEMBI JIMHEHHBIX
HECIIOJKHBIE
HEJMHEHHbIe YPaBHEHHS;

--pemarb

TEKCTOBBIC 3aj1a4u

aﬂrerauquKuM METOA0M,

MPOBOANTH  OTOOP  peLIeHHIA,

ncxXos n3 (bopMyITMpOBKI
3a1a4H;

--ONPEAEATh KOOPJUHATEl TOYKH
IUIOCKOCTH, CTPOUTH TOYKH C
3aJaHHBIMH KOOPNHATAMH;
n300paXkaTb MHOXKECTBO PEILICHHIT
JINHEIHOI0 HEPaBEHCTRA;
--HAXOAUTh 3HAYCHHs (YHKIUH,
3agaHHOi (opmyIoii, Tabauuei,
rpadukoM TI0 € apryMeHry;
HAXOINTh 3HAYCHHS aAPryMCHTA
110 3Ha4YCHHIO (YHKIUK, 3aJaHHOI
rpadHuKoM WM TabIHIIeH;
--ONpE/EIATh CBONCTBA (DYHKIHH
rpaduky;
rpaduYecKue IPeACTaBICHHS TIPH

mo €e NIPUMEHATH

PCIICHHH  ypaBHEHMii, CHCTEM,
HEPaBEHCTB;
--ONHUCHIBATh cBoiicTBa

U3YYCHHBIX QYHKIMIA, CTPOUTH HX

rpaduxu.

-OTCJICKHMBATh LeJIb Y4eOHOMH
JIeATebHOCTH (C ONOpoii Ha
MapIIpyTHbIE JTUCTBI) H
BHey4eOHoI1 (¢ onopoii Ha
Pa3BOPOTHI IPOEKTHOM
JeATETbHOCTH);

-Y4UTHIBATH OPHEHTHPBI, JaHHbIC
y4HTeIEeM, IIPH OCBOCHHH HOBOT'O
yueOHOro Martepuaa;
-IIPOBEPATH PE3YIbTATH
BBIYHCIIEHHIA;

-aIeKBaTHO BOCTIPUHHMAThb
yKa3aHUs Ha OIIMOKU U
HCIIPABJIATH HAllICHHbIE OLIMOKH.
-OLICHHBATh COOCTBEHHBIE YCIIEXH
B BBIYMCIIUTEIILHOM
JIeATebHOCTH;

-TJIAaHUPOBATH LIATH 110
YCTpaHEeHHIO poOesoB (3HaHHE
cOocCTaBa yKcedn).

B cdepe peryasTUBHBIX YY1
BBIILYCKHHKH CMOT'YT OBJIaJIeTh
BCEMH THUIIAMU

y4.1eHCTB. HAIIPaBJICHHBIX HA
OpraHU3aLMIO CBOSH paboThl B
OY u BHE €ro, BKJIIOYas
CIIOCOOHOCTD MMPUHUMATh U
COXpaHSThH y4eOHYIO LIeTb U
3aa4y, ILIAHKPOBATH €€
peanu3al|io, KOHTPOJIUPOBATh H
OLICHHBATh CBOH [CHCTBH,
BHOCHTB COOTBETCTBYIOIIHE
KOPPEKTHBBI U X BBITOJIHCHHE

--aHaJIM3UPOBATh YCJIOBHUE 33141
(BBIAEIATH YUCIIOBBIC JIAHHBIC H
LeJIb — YTO U3BECTHO, 4TO
TpebyeTcst HauTh);

-COIOCTABJIATH CXEMBI U YCIIOBUS
TEKCTOBBIX 33714,

-yYCTaHABJIMBATb 3AKOHOMEPHOCTH
M UCHOJIB30BaTh UX IPH
BBITIONIHEHNH 33/1aHHIA;
-OCYIIECTBIIATh CHHTE3 YHCIIOBOIO
BBIPAXKEHHS, YCIIOBHS TEKCTOBOM
3a1a4u (BOCCTAaHOBJICHHE YCIIOBHUS
10 PHCYHKY, CXeMe, KPaTKOH
3aIKCH);

-CpaBHUBATh U
KJIacCu(pUIUPOBATH
n300paXKeHHbIE IIPEIMETHI 1
reoMeTpudecKie QUrypsl o
3a/laHHBIM KPUTEPHUSIM;

-IIOHUMATh HH(POPMALIHIO,
MPECTaBICHHYIO B BUJIE TEKCTA,
CXeMblI, TaOJIHULIBI.

-BUJICTh AaHAJIOTHH 1
HCIOJIB30BATh UX MPH OCBOCHUH
[IPUEMOB BBIYUCIICHUIT;
-KOHCTPYHPOBATh
reoMeTpudeckie QUrypsl u3
3a/IlaHHBIX YacTeil; JocTpauBaTh
4acTh J10 3a/1aHHOM
TeOMEeTPUYECKOil (PUTYPBI;
MBICJICHHO JIeJIUTh
TeOMETPUUECKyIo GUrypy Ha
YacTH;

-COIOCTABIATh HHPOPMALIHIO,
MPEJICTABICHHYIO B PA3HBIX
BHJIAX;

-BBIOMpATH 3aaHKE U3
MPEI0KEHHBIX, OCHOBBIBASICH HA
CBOMX HHTEpECax.

B cdepe nosnaBarensubix YVY]{
BBIITYCKHUKH Haydarcs
BOCIIPHHMMATh U AHAJIM3UPOBATH
COOOIIEHNsT M BaKHeHIIHe HX
KOMITOHEHTBI-TEKCTHI,
HCIIOJIb30BATh 3HAKOBO-
CHMBOJINYECKUE CPEJICTBA, B TOM
YHCIIe OBIANEBAIOT JeHCTBHEM
MOJICITHPOBAHHS, a TaKxKe
LIUPOKUM CIIEKTPOM JIOTHYECKHX
JIEHCTBUI M OMEpaluii, BKIIOYas
o0mie mpreMsl peLeHus 3a1ad

--COTPYJJHHYATh C TOBAPHILAMHI
IPU BBITIOJHEHHH 33 IaHUI:
YCTaHABIMBATh U COOIIONATH
0uepEAHOCTh JCHCTBHIA,
CpPaBHMBATh IOJIYYCHHBIC
PEe3yJIbTAThI, BHICITYIIMBATD
MapTHepa, KOPPEKTHO cOO0mAaTh
TOBapHILly 00 OIHOKax;

-3a/1aBaTh BOIIPOCHI C LIEIbIO
MOJTy4EHHS HY)KHOH
uHdopmanuu;

-OpraHNU30BbIBATH
B3aHMOIPOBEPKY BHIIOTHEHHOM
paboTsl;

-BBICKa3bIBaTh CBOE MHEHHUE NIPH
00CYKIICHHHU 3a1aHUS

B cdepe xoMMyHHKaTUBHBIX Yya
BBITYCKHUKH TIPUOOPETYT yMEHUS.
YYHUTHIBATH HO3HLUIO
cobeceqHuKa(TIapTHEPCTBA),
OpraHU30BBIBATH M OCYILIECTBIATH
COTPYIHMYECTBO H KOOIEPALMIO C

ydurTenem u CBEPCTHUKAMHU,

aJICKBaTHO BOCIIpUHUMATh n
nepeaBath uHdopmarmio,
oToOpaKaTh MpeIMeTHOe
coJepKaHue u yCIOBHS
JIEATEILHOCTH B COOOIIEHHUSX,
BaXKHEHIITUMH KOMIIOHCHTaMH
KOTOPBIX SABJISIFOTCS TEKCThI
3a/1aHui.



Tabmmma 1.
Pe3yibTaThl BHITIOJHEHHSI TECTOB M CAMOCTOSITEJILHBIX padoT yyamuxcest 9 kjiacca npu
HU3YUYEeHHUH 3JIeKTHBHOI0 Kypca
«MartemaTHuka: nmoaroroska k OI'»

3a BBINIOJHEHHUE TECTa OOYYAFOIIUICS MOJYYaeT YUCIO IPOIICHTOB, MOJIy4aeMOe JCIICHUEM BEPHO
BBITIOJIHEHHBIX 33JJaHUI Ha YUCIIO BCEX 3aJlaHuii, yMHOkeHHOe Ha 100%.
MOHUTOPHHT ~ OTCJICKHBAHHS  PE3yJIbTAaTOB  OOYYEHHUS  MO3BOJSIET CBOECBPEMEHHO  BBISBUTH
«3amaaoIme» TeMbI Kypca, TPOBECTH KOPPEKIIUIO U 0Ka3aTh WHANBUIYAIbHYIO TIOMOIIb YYIAIUMCSI.

Yu4eOHO- TeMAaTHYECKHH IJIaH

Ne HasBanmue (TeMbI) MOY.I51 KoaunyecTBo N3 Hux
1acoB Teopus | IIpaktuka

1. Anrebpanyeckue 3a1anusi 0a30BOTO YPOBHS 13 7 6
2. ['eomeTpryeckue 3a1aun 0a30BOr0 YPOBHS 6 3 3
3. Peanbnast marematuka 6 4 2
4. 3aaHus TOBBIIIEHHOTO YPOBHS CIIOKHOCTH 4 2
5. Hrorosoe 3ansTue 3 - 3

OO01Iee KOJIMYECTBO YacOB 34 18 16

Monayab 1. Anzedpauueckue 3a0anus 6a306020 yposHs.

BBenenue: 1enb W colaepikaHuWE SJIEKTUBHOTO Kypca, (opmbl KOHTposs. OOBIKHOBEHHBIE U
necsitTuuHble 1podu. CtannapTHbIM By yucia. OKpyrieHue U CpaBHEHHE 4YHucell. byKBEHHbIE BBIPa)KEHUS.
Ob6nacte pomyctuMblx 3HadeHud. @opmynsl. CreneHb C  I1edbIM  [TOKa3aTeneM. MHOTOUIEHBI.
[IpeoOpa3oBanue BbIpakeHUH. Pa3nojkeHne MHOTOYJIEHOB Ha MHOXUTENIU. Ajredpanyeckue ApoOu.
Coxparienue anredbpanueckux Jipoodeit. [IpeoOpasoBanus panMoHaIbHBIX BeIpakeHUH. KBapaTHble KOPHH.
Jluneitnsle u kBagpaTHble ypaBHeHUs. CructemMbl ypaBHeHU. HepaBeHCcTBa ¢ OJJHOW EPEMEHHOM U CUCTEMBI
HepaBeHCTB. PemeHue kBaapaTHBIX HepaBeHCTB. llocnemoBarenbHOCTH M mporpeccuu. PexkyppeHTHbIE
dbopmynsl. 3agaun, peraemMbie ¢ TOMOIIBIO TPOTPECCHIA.

Uucna Ha KoopaAMHATHON NpsAMOM. IIpeacraBneHne pelIeHUiI HEPABEHCTB U UX CUCTEM HAa KOOPAMHATHOU
npsvoid. dynkuuu u rpadpuku. OCOOEHHOCTH PpACHOIOKEHUS B KOOPAMHATHOW IUIOCKOCTH TpauKOB
HEKOTOPBbIX (PYHKIMI B 3aBUCUMOCTH OT 3HAuU€HHsI MapaMeTpoB, BXOAALIMX B (HopMyibl. 3aBUCHMMOCTb
MEX/1y BEeJIMYUHAMHU.

Monayas 2. I'eomerpuyeckue 3a1a4u 6a30B0ro ypoBHs.

TprTOJ'IBHI/IKI/I, YCTBIPCXYI'OJIbHUKH. PapeHcTBO TPEYIroJIbHUKOB, HOJIOGI/IC. CDOpMyJ'ILI IJIomiaau.
HpOHOpHI/IOHaHLHLIC OTPC3KHU. OKp}/)KHOCTI/I. VTIIbl: BOUCAaHHEIE U HCHTPAJIbHBIC.

MoayJsb 3. PeasibHasi MaTeMaTHKA.

IIpouentel. CocTaBieHME MaTeMaTH4YECKOW MOJEIN [0 YCJIOBHIO 3aJadd. TeKCToBbIE 3ajaud Ha
MpaKTUYeCKUi pacueT. YTeHue rpagukoB U guarpamMm. DJIE€MEHTbl KOMOMHATOPUKU, CTATUCTUKUA U TEOPUU
BEPOATHOCTEH. BripakeHue BENUIMHBI U3 (HOPMYIIBIL.

3aoanusa noevlUIEHHO20 YPOBHA CTLONHCHOCHIU.

[IpeoOpa3oBanus anreOpanyeckux BbIpaKEHUH. YpaBHEHHUs, HEPAaBEHCTBA, CUCTeMBL. MccnenoBanue
¢byHkuun u noctpoenue rpaduka. Kycouno-zamanuesie @ynkuuu. Iloctpoenue rpadukoB ¢ MOIyJIEM.
3amaun Ha JABIKEHHE. 3a/laud Ha cMecH, CIulaBbl. CIIOXKHBIE NMPOLEHTHI. 3aa4l Ha COBMECTHYIO PadoTy.
3amaHus ¢ TapaMeTpoM: HccienoBaHue TpaduKoB (GYHKIUMH, pENIeHHE YpaBHEHWW M HEPaBEHCTB C
napamMeTpoM. 3HaKM KOPHEW KBaJpaTHOro TpexwieHa. PacmoiiokeHue KOpHEW KBaJpaTHOTO TpEeXuieHa.
[Tapamertpsi &, b, C 1 KOpHM KBaAPATHOrO TpexwieHa. ['eoMeTprUuecKue 3a1a4u.

Hmozosoe 3anamue. 1IpoBeneHne UTOrOBOrO KOHTPOJIBHOIO TECTA
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CIIMCOK PEKOMEHJIYEMOU JIUTEPATYPBI

Junaktuueckue Mmatepuaibl: AnekcanapoBa JLLA. Anrebpa 7, 8, 9. CamocrosrenbHbIe
pabotel. M.: MHemo31Ha

Anexcanaposa JI.A. Anrebpa7, 8, 9. Kontponbsabie paboTsl. M.: MHeMo31Ha

Mopakoud A.I'. Anre6pa, 7 -9.Tectsl. MHeMO31MHA

A.B. IToropenos. «I'eomerpust 7 — 9» Yuebuuk. M.: IIpocBemienne

H.b. MensnukoBa. I'eometpus 7, 8, 9. KonTponsabie padoTsl. M.: Dk3amen, 2014

A.B. ®apkos. Tectsl o reomerpuu 7, 8, 9. Dx3amen, 2014

H.b. MenbnukoBa, I'.A. 3axapoBa. Jlugaktuueckue mMarepuaibl mo reometpuu 7, 8, 9. M.:
Ox3ameH, 2014

[Ipob6nembr peanuzaruu @I'OC npu oOydyeHHMM MaTeMaTHKE B OCHOBHOW W CTaplIeH
o0mieo0pa3oBaTenbHONM IIKOJie: MOHOTpadusi / KoJuleKTHB aBTopoB: MBaniok M.E.,
Jlunununa B.B., Makctotun A.A. — Camapa: uza-so OOO «Ilopro-npunt», 2014 — 338c.
TpenupoBounbsie Matepuaisl Ay noarotoBku k ['MA no marematuke-2014: nunakruyeckue
Matepuainbl / coct.: A.A. Makctotun, FO.H. Heuenko, T.I1. [llanmoBanoBa. Camapa: OOO
«M3nmatensctBO Ac 'apa», 2013. 142c.

A.A. MakcrotuH. Marematuka-9. YyeOHoe mocoOue i TMOATOTOBKH K BBIMTYCKHBIM
9K3aMeHaM 3a 9 Kiacc U BCTYNUTEIbHBIM IK3aMEHaM B JIMIIEH, TUMHA3UM, MaTeMaTHUYECKHE
kiaccel. Camapa, 2007. -422¢

I'MA — 2015: Matemaruka: 9-ii kitacc: TpeHUpOBOUYHBIE BApUAHTBI K3aMEHALIMOHHBIX padoT
JUIS TIPOBEJICHUSI TOCYJapCTBEHHONW UTOrOBOM aTTecTanuu B HOBOW ¢opme / aBT.-cocT. E.A.
Bbynumosuy, JI.B. Ky3nenosa, JI.O. Pociosa u np. — Mocksa: ACT: Actpens, 2014
Matemaruka. 9 kmacc. THA - 2015. Tpenaxep nnsi mMOATOTOBKM K 3K3amMeHy. Auredpa,
reOMeTpHsi, peajbHas MareMmarhka: ydeOHo-meroamdeckoe mocobue. / Ilog pen. ..
JIsicenko, C.}O. Kynabyxosa. — Pocros — Ha Jlony, Jlernon, 2014

OI'D (I'MA-9) 2015. Maremaruka. 3 mMonyna. OCHOBHOM TOCyJapCTBEHHbIN 3k3ameH 30
BapMaHTOB TUIOBBIX TeCTOBBIX 3amaHuil / Smenko W.B., IlecrakoB C.A. u np. — M.:
NznarenscTBO «OK3aMen», n3gareiarctso MIIHMO, 2015.

Wurtepuer pecypebl st noarotoBkn k ['MA ®enepanbHblii MHCTUTYT IE€IAarOrM4E€CKHX
n3mepenuit (OGUIIN)

www.fipi.ru http://www.gotovkege.ru.html

http://www.AlexLarin.ru.html
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