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ITosicHuTeNbHAA 3alMCKA

Hacrosiias mporpamMma BHEYPOYHOM JI€STEIBHOCTH COCTaBJI€HA B COOTBETCTBUU C
TpeOOBaHUSMHU K pe3ybTaTaM OCBOCHHS OCHOBHOU 00pa3oBaTeIbHON MPOTpaMMbI OCHOBHOTO
oOmero oOpa3oBaHus ¥ paccunTana Ha |1 4 B Henemto, 34 yaca B TO/I.

OOyuenne noTpedyeT OT y4YalluXcs YMCTBEHHBIX M BOJEBBIX YCHUJIHM, Ppa3BUTOIO
BHUMAaHMS, BOCIIUTAHUSI TAaKMX KAdyeCTB, KaK aKTUBHOCTb, TBOpPYECKAas WHUIIMATHBA, YMEHHI
KOJJIEKTUBHO-TI03HABATENBHOTO Tpy/a. JlaHHas mporpamma no3BoJjsieT JUKBUAUPOBATH TPOOEIIbI
B 3HAHMSIX M MOATOTOBUTH oOydarommxcs k craadye [MIA B cooTBeTCTBHHM ¢ TpeOOBaHMAMH,
MpeIbsABIIEMbIMUA HOBBIMU 00pa30BaTebHBIMU CTaHAAPTaAMHU.

OCO0eHHOCTh Kypca COCTOMT B TOBTOPEHMH, 3aKpPEIUICHUM WM YIIyOJIEHUM 3HAHWH 110
OCHOBHBIM pa3jieiaM IMIKOJbHOTO Kypca MaTeMaTHKU C TOMOINBI0 DPA3IUYHBIX HUGPOBBIX
0o0pa3oBaTeNbHBIX PECYpPCOB; (POPMHUPOBAHUM YMEHMS OCYILECTBIATH Pa3HOOOpPA3HbIE BUIBI
CaMOCTOSITENIbHOM JeSITENIbHOCTU C LU(POBBIMU 00pa30BaTEIbHBIMU pECypcaMu; pa3BUTHUSA
CAMOKOHTPOJISI M CaMOOIICHKM 3HaHUH C TIOMOIIbIO PA3JIMYHBIX (OPM TECTUPOBAHMUS;
(GOopMHpOBaHUS y Yy4alIUXCsl LEJIOCTHOIO IMPEACTaBIECHUS O TEMe, €€ 3HaueHHs B paszeine
MaTEeMaTHKH, CBSI3U C JPYTUMHU TeMaMu; (POpMUPOBAHHS aHATUTUYECKOTO MBIIIUIEHUS, pa3BUTHE
MaMsTH, Kpyro3opa, YMeHHUs IpeoaoseBaTh TPYJHOCTH HPU pELIeHUH OoJiee CIIOKHBIX 3ajady;
OCYIIECTBIICHMH pPabOThl C JONOJHUTENBHOM JHUTEpaTypod; aKIEHTUPOBAaHUM BHHMAaHUS
ydaluxcs Ha €QUHBIX TPeOOBaHUAX K MIpaBujiaM O(QOpPMIIEHHS pa3IMYHBIX BUIOB 3a/laHUH,
BKJIIOUAEMBIX B HMTOIOBYIO aTTECTALMI0 3@ KypC OCHOBHOM IIKOJBL, pacHIMpEHUHN
MaTEeMaTHYECKUX TMPEACTABICHUN YydYalluxcsl IO ONpPENeNEHHBIM TeMaM, BKIIOYEHHBIM B
IIPOTPaMMbl BCTYIIUTENBHBIX 3K3aMEHOB B JIPyTHe THITbI YUeOHbBIX 3aBEJICHUN.

1. [Inannpyemble pe3yJbTaThl 0CBOCHHMS MPOrpaMMbl Kypca

JluunocmHuwie pesyibmamaol.

e OTBETCTBEHHOE OTHOIIEHHE K YYCHHIO, TOTOBHOCTh U CIOCOOHOCTh K CAMOPA3BUTHUIO U
caM000pa30BaHUIO Ha OCHOBE MOTHMBALIMM K OOYYEHHIO M IO3HAHHWIO, OCO3HAHHOMY
BBIOOPY M TIOCTPOCHMIO JalbHEHIEH WHIAMBHIYaJbHOH TpPaeKTOpUM OOpa30BaHUs Ha
0a3e OpUEHTUPOBKHU B MUpe mpodeccuii u nmpodecCuoHATBHBIX MPEANOUYTSHUN, C YYETOM
YCTOMUMBBIX TIO3HABATENIbHBIX MHTEPECOB, a TaKKe Ha OCHOBE (DOPMHUPOBAHHSA
YBaXXUTEJIBHOTO OTHOLIEHUS K TPy Y.

o dopmupoBaHHME LEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKU U OOIIECTBEHHOMN NMPaKTHKH.

e OcBoeHHE COIMATIBHBIX HOPM, ITPABUJI IIOBEACHUS, POJIei U (JOPM COLMATBHOM KU3HHU.

o Pa3Burne MOpasbHOIro CO3HAHMUS U KOMIIETEHTHOCTH B PELICHUH MOPAJIbHBIX NIPO0JIEM Ha
OCHOBE JIMYHOCTHOT'O BbIOOpa, (hOpMUPOBAaHMS HPABCTBEHHBIX YyBCTB U HPABCTBEHHOT'O
MIOBEJICHUA, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIICHUS K HDABCTBEHHBIM ITOCTYIIKAM.

e  ®opMHpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYAHUYECTBE.

o @®opMHpOBAaHHE CIOCOOHOCTH K 3MOIMOHAIBLHOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHUH, pacCyKICHHH

MemanpeomemHuule pe3yiomamsl 00y4eHUs]
Pecynamugnuvie YY/[
e OIpeneisTh COOCTBEHHbIE MPOOJEeMbl U MPUYMHBI MX BO3HUKHOBEHUS MpHU padboTe C
MaTeMaTHYEeCKUMH O00BEKTaMU;

e (QopmynupoBaTh COOCTBEHHbIE BEPCHUU WM MPUMEHITh YK€ H3BECTHbIE (OPMBI U
METO/ABI PEIICHUS MaTeMaTHYeCKOW MpobiaemMbl, (GOopMyIMpoBaTh MPEANONOKEHUS WU



CTPOUTHh THUMOTE3bl OTHOCHTEIBHO pacCcMaTPUBAEMOro OOBEKTa U MPEABOCXUINATH
pe3ybTaThl CBOEH y4eOHO-TI03HABATEILHOM ICSITEIIbHOCTH;

e ONpeneisaTh NyTH JOCTUKEHUS LeJed W B3BEUIMBATh BO3MOXKHOCTU pa3pelieHus
OTIpeIeTICHHBIX Y4YeOHO-TIO3HABATEIBHBIX 3a7a4 B COOTBETCTBHUH C OIPEICICHHBIMH
KpUTEPUSIMHU U 33/1a4aMU;

e BBHICTpaWBaTh COOCTBEHHOE 00Opa3oOBaTEIbHOE TMOANPOCTPAHCTBO JUISI Pa3pEIICHHS
OMpeIEeJICHHOT0 Kpyra 3a7a4, ONpeaessiTh U HAXOAUTh YCIOBUS JUIsl pealu3aluu Uaei u
MJIaHOB (CaMO00yUeHue);

e  CaMOCTOATEIHHO BHIOMpATH Cpedy MPEITIOKEHHBIX pecypcoB Hambosee d(hdeKTUBHBIE U
3HaYUMBIE TIPH pabOTe C OMPEICIICHHON MaTeMaTUYECKONW MOJICIIBIO;

e yYMEThb COCTaBJIATh IUIAH pa3pelieHusl ONpPEeICHHOTO Kpyra 3ajay, MCIOJIb3Ys
PA3IUYHBIC CXEMEBI, PECYPCBI IMOCTPOCHUA AUAarpaMM, MCHTAJIbHBIX KapT, IMMO3BOJIAIOIINX
MIPOU3BECTHU JIOTUKO-CTPYKTYPHBIN aHaINU3 3a/1a4H;

e yMeTh IUIAHUPOBATh CBOM 00pa30oBaTeNIbHBIM MapuIpyT, KOPPEKTUPOBATH M BHOCUTH
oTpe/ieNieHHbIe M3MEHEHHs, KaUYeCTBEHHO BIIMSIOIINE HA KOHEYHBIM MPOIYKT ydeOHO-
MMO3HABATEILHOM JICSITETbHOCTH;

e YMEHHE KaueCTBEHHO COOTHOCHUTH CBOM ACUCTBUS C MPEABKYIIAEMBIM UTOTOM y4eOHO-
MMO3HaBaTEeNLHON ACATCIIBHOCTH IOCPCACTBOM KOHTPOJA MW IIIAaHUPOBAHUIA yqe6Hor0
mpoiiecca B COOTBETCTBUU C M3MEHSAIONIMMUCS CUTYyalUsIMM M TPUMEHSEMBIMU
cpeacTBaMd M (popMamMHM OpraHu3alldyd COTPYJHUYECTBA, a TAaKXKe HHIUBUAYaTbHOU
paboThI HA YPOKE;

e yMEHHE OTOMPATh COOTBETCTBYIOIIME CPEACTBA PEANM3AIUU PEIICHUS MAaTEMaTHYECKUX
3aj1a4, MOAOMpaTh WHCTPYMEHTHI JUIsl OLICHWBAaHUS CBOEUH TPaeKTOpUU B pabore ¢
MATEMATUYCCKUMHU ITOHATHUAMH U MOJCIISIMHU,

Ho3nasamenvnuvie YY/{

e YMEHHE ONpPEEIIATh OCHOBOIIOJIAratoIlee MOHATUE U ITPOU3BOIUTH JIOTMKO-CTPYKTYPHBIN
aHaJIM3, ONpEAESATh OCHOBHBIC IPU3HAKU M CBOICTBA C IOMOUIbIO COOTBETCTBYIOIIUX
CPEICTB U HHCTPYMEHTOB;

e yMEHHE IPOBOAUTH KIaccU(UKALMIO OOBEKTOB HAa OCHOBE KPHUTEPUEB, BBIIEIATH
OCHOBHOC Ha (1)0H€ BTOPOCTCIICHHBIX JAHHBIX;

e yMEHHE MPOBOJIUTH JIOTMYECKOE PACCYXKAEHHWE B  HANpPaBIEHUH OT  OOIIUX
3aKOHOMEPHOCTEN U3y4aeMoOM 3a7a4M 10 YaCTHBIX PaCCMOTPEHMUIA;

e yYMEHHUE CTPOUTH JIOTHYECKHUE PACCYKACHUS HA OCHOBE CUCTEMHBIX CPAaBHEHUN OCHOBHBIX
KOMIIOHCHTOB HM3Yy4Yda€MOI'0 MATCMATH4YCCKOI'0 pa3acia WM MOACIIH, IIOHATUA WU
KJIACCOB, BBIAEIISS ONPEACICHHbIE CYIIECTBEHHbIE IPU3HAKU WIN KPUTEPUH;

* YMCHHUC BBISABIIATD, CTPOUTH 3aKOHOMCPHOCTD, CBA3HOCTBD, JIOTUYHOCTDb
COOTBETCTBYIOLIMX LENOYEK PACCYKIACHUN MpHU paboTe ¢ MaTeMaTHMYECKHMMHM 3a/ladaMHu,
yYMETh MOAPOOHO M CXKATO MPEICTABIATH ACTAIM3ALMI0 OCHOBHBIX KOMIIOHEHTOB IIPH
JI0Ka3aTeIbCTBE MOHATHH U COOTHOLIEHUH HA MAaTEMAaTUYECKOM SI3BIKE;

e YMCHHUC OpPraHHU30BbIBATH IIOWCK W BBIABJATHL INMPUYUHBI BO3HUKAIOIIHUX IIPOHCCCOB,
ABJICHUH, HaubOosiee BepOsATHBIE (DAKTOPBIL, 1O KOTOPHIM MaTeMaTHYECKHUE MOJENIU U
00BEKTEI BCAYT cebds 1o OIMPCACIICHHBIM JIOTUYCCKHMM 3aKOHaM, YMCTb HNPUBOIAWUTH
IIPUYMHHO-CJIEICTBEHHBIM aHAJIN3 NOHATHH, CYKA€HUN U MaTEMaTHYECKUX 3aKOHOB;

e YMEHHME CTPOUTb MATEMATHUECKYI0 MOJENIb IPU 3aJaHHOM YCJIOBHUM, OOnamaromien
ONPENICJICHHBIMU  XapaKTepUCTUKAMH  OOBEKTa MNpU  HAIMYUM  ONPEAETICHHBIX
KOMIIOHCHTOB (bopMprIomer OCs NpCAIojIaracMoro NOHATUA WA SABJICHUS

e yMEHHE  NEpeBOAUTh  TEKCTOBYID  CTPYKTYPHO-CMBICJIOBYK)  COCTaBJISIOLLYIO
MaTeMaTHYeCKOM 3aJaud Ha S3BIK TpaUuecKoro OTOOpPaKEHUS - COCTaBJICHUS
MaTeMaTHYECKOM MOJIeNIH, COXPaHSIOIIEH OCHOBHBIE CBOWCTBA U XapaKTEPUCTUKH;



e yMEHME 33JaBaTh IUIAH PEUIEHUsS MATEMaTUYECKOM 3aJayu, peajii30BbIBATH AJITOPUTM
JEHUCTBUNM KaK TIOMIArOBOM WHCTPYKIIMU IS paspernieHus y4eOHO-TT03HaBaTEeIbHON
3a71a4H;

e YMEHHE CTPOUTH JOKA3aTEIBCTBO METOJIOM OT TPOTHUBHOIO;

e yMeHHe paboTaTh ¢ IPOOIEMHOM CUTyallMel, OCYIECTBISITh 00pa30BaTEeNbHBIN MPOLIECC
MOCPECTBOM MOMCKAa METOAOB M CHOCOOOB pa3pelieHus 3ajadd, ONpeessiTh TPaHUIlbl
CBOETO 00pa30BaTEIHHOTO MIPOCTPAHCTBA;

e yMETh OPUEHTHUPOBATHCS B TEKCTE, BBISIBIATH IJIABHOE YCIIOBHE 33J]a4U M YCTaHABIUBATH
COOTHOIIIEHHE PACCMATPUBAEMBIX OOBEKTOB;

e yYMEHHE TMEpPEeBOJUTh, HHTEPIPETUPOBATH TEKCT B WHBICE (HOPMBI TIPEACTABICHUS
nH(GOPMAIIUU: CXEMBI, TUarPaMMBI, TpadUIeCcKOe MPEICTaBICHHE JaHHBIX;

Kommynuxamuenwvie YY/[

e yMeHue paboTaTh B KOMaHAE, (pOpMUPOBAaHME HABBIKOB COTPYIHHMYECTBA M Y4eOHOIO
B3aUMOJICHCTBHSA B YCIOBUSAX KOMaHIHOM UTPBI WM HHOH (POPMBI B3aMOACHCTBYS,

e yMEHHE paclpelesaTh PojM U 3aJaud B paMKax 3aHATHA, (GopMupys Takke HaBBIKU
OpraHu3aTOPCKOI0 XapaKkTepa;

e yMEHHE OLEHHMBATh IPABUIBHOCTb COOCTBEHHBIX JEHCTBUHM, a TaKXkKe JesITeIbHOCTH
JPYIUX Y4aCTHUKOB KOMaH/IbI;

e KOPPEKTHO, B paMKax 3aJjad KOMMYHHKalM{, (GOPMYJIHPOBAaTh M OTCTAaUBaTh B3IJISBL,
apryMEHTUPOBaThb  JOBOJABI, BBIBOJbBI, a TaKXe BbIJBUraTb KOHTPAPI'yMEHTHI,
HEOOXOIUMBIE JJIsl BBIABIECHUS CHUTyallMd Yyclexa B pELIEHUH TOH WM WHOU
MaTeMaTHYECKOM 3a1a49u;

e yMEHHE TOJb30BaThC MAaTEMaTHMYECKMMM TEpPMUHAMM Ul pPELIeHHUs ydeOHo-
IIO3HABATEJIBHBIX 33J1a4, @ TAK)KE CTPOUTh COOTBETCTBYIOLIUE PEUEBBIC BBICKA3bIBAHUS Ha
MaTEMaTHYECKOM SI3bIKE JJIS1 BBICTPAaUBAaHUS MATEMATUYECKON MOJEIIN;

e YMETb CTPOUTb MATEMATHYECKHME MOJEIM C I[OMOULIbI0  COOTBETCTBYIOIIETO
IPOrPaMMHOTr0 00ecreueH sl, CEpBUCOB CBOOOIHOrO OTIAJIEHHOIO AOCTYIIa;

e yMETh IPaMOTHO U YETKO, corjacHo mpaswiam odopmienus KHMM-a OI'D 3anocuthb
IIOJIyYE€HHBIE PE3YJIBTAThI - OTBETHI.

Ilpeomemmnuwie pe3yromameol:

e (dopMupoBaHHE HAaBBHIKOB ITOMCKA MaTeMaTHYECKOTO METO/a, ajropuTMa M IOHCKa
peleHus 3a1auu B cTpyKType 3aaay OI'D;

e (opMupoBaHHE HaBBIKA PELICHUS ONIPEIEICHHBIX TUIIOB 3324 B CTpYKType 3axa4d OI'D;

e yMeHue paloTaTh ¢ TabIuIAMM, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMH; YMETh
npeoOpa30BEIBaTh 3HAKH W CUMBOJIBI B JIOKA3aTENbCTBAX U MPUMEHSIEMBIX METOJax IS
pereHust 00pa3oBaTeNIbHBIX 3a/1a4;

e yMEHHE TPHUBOJUTH B CHCTEMY, COIOCTaBIATh, 0000maTh W aHAJIM3HPOBATH
MH(POPMALIMOHHBIE KOMIIOHEHTBl MaTEeMaTHMYECKOr'o XapakTepa M yMeTb IPUMEHSTh
3aKOHBI ¥ TIPaBHJIA JIUTsl peIIEHHsI KOHKPETHBIX 3a/1a4;

e yMEHHE BBIACIATH IVIABHYIO U HM30BITOUYHYIO HMH(OpPMAIMIO, MPOU3BOIUTH CMBICIOBOE
C)KaTHe MaTeMaTHYeCKUX (PaKTOB, COBOKYITHOCTH METOJIOB M CIIOCOOOB pEIICHHS; yMETh
NPEJCTaBIATh B CIIOBECHOM (hopMe, NCHOIb3Yys CXEMBI U pa3iIMyHble TaOaulbl, rpaduku
U JMarpamMMbl, KapThl TIOHSATHIA W KJIaCTEPbl, OCHOBHBIE HJIEH W TUIAH PEIICHUS TOH WU
WHOW MAaTEMaTUYECKOM 3a/1auH.

2. Conepikanue Kypca

Auredpa



MoneaupoBaHie peajbHbIX CUTyaluii Ha s3bIke ajaredpnl. TabnuuHoe U Tpaduueckoe
MIpe/ICTaBICHNE TaHHBIX, [UIaH M CXeMa, U3BJIeYeHHE HYKHOU HHpopMaiu. M3MeHunBOCTh pU
n3MepeHusax. Pemaromue npasuia. 3aKOHOMEPHOCTH B U3MEHYMBBIX BEJIMYMHAX. Bbrancienus u
npeoOpa3oBaHue BelInuuH. VccneaoBanre NpocTeHnx MaTeMaTHIeCKUX MOJIEeH.

IIpeoOpa3oBanns ajredOpanyvecKux BbIPaKeHHMH, pellleHHe YPABHEHHWH, HEPABEHCTB M HX
CHCTEM.

[lonaTue ypaBHEHUS W KOpHSA ypaBHEHHS. [Ipedcmasnenue o paBHOCUNLHOCMU YPAGHEHUU.
Obnacmo onpedenenus ypasHenuss (001acmsb OONYCMUMbBIX 3HAUEHUU NePEMEHHOIL).

KBanpatusle ypaBHeHus. Hemonnble kBajpaTHble ypaBHEHUA. JIMCKpUMHUHAHT KBaJIpaTHOTO
ypaBHeHust. DopMmysa KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. Pemenne KBaJpaTHBIX ypaBHEHUN: HCMONb30BaHHE (HOPMYNBI U
HAXOXJCHUSA KOPHEH, epaguuecKkuti memoo peulenus, paziodiceHue Had MHOMCUMenu, noobop
KOpHell ¢ ucnoiv3osanuem meopemvl Buema. Konuuecmeo kopmeii k6a0pamuo2o ypasHeHus 6
3aeucumocmu om e20 ouckpumurauma. buxeadpamuvie ypasnenus. Ypaenenus, ceooumvie K
JIUHEUHbIM U KéaopamHbiM. KeaopamHule ypagneHus ¢ napamempom.

Pemienue npoctedmmx ApoOHO-TUHEHHBIX YpPaBHEHUH.
Pewenue opobno-payuonanvhuix ypasneHui.

Memoowvl pewenus ypaeneHuii: Memoobl PAGHOCUNILHLIX NPEOoOPA308AHUL, MEMOO 3aMeHbl
nepemenHoll, epaguueckuti memoo. Mcnonvzoeanue c0ticme GyHKYull npu peuleHuy ypasHeHull.

IIpocmeitiwue uppayuonanvHsle ypagrueHus 6uoa
VYpasuenus suoa x" = a. Ypasnenus 6 yenvix uucnax.

[TpeoOpazoBanue JIPOOHO-TMHEHHBIX BBIPAKCHUI: CJIOKEHHUE, YMHOXXEHHUE,
nenenue. Areeopauueckas Opodow. Coxpawenue aneedopauveckux Opooeu. Ilpusedenue
aneebpauveckux opobdei k obwemy 3Hamenamenio. [elicmeus ¢ ancebpaudeckumu OpoOAMU:
ClI0dICeHUe, 8bIYUMAaHUe, YMHOJNCEHUe, OelleHue, 8036e0eHIUe 8 CNeNneHb.

Bripaxkenue ¢ mnepeMeHHOM. 3HaueHue BblpakeHus. [loacTaHOBKAa BbIpaKEHUH BMECTO
nepeMeHHbIX. [loHATHE HppanHOHATBHOrO 4YHcia. Pacrno3HaBaHue WppalyMOHAJIbHBIX YHUCEN.
[Tpumepsl m0oKa3aTensCTB B anreOpe. JelcTBUSA ¢ MppalMOHATBHBIMU YHCIAMU: YMHOXKEHUE,
JICIICHHE, BO3BEICHHE B CTCIICHL. MHOKECTBO JCHCTBUTEIBHEIX YHCEI.

CreneHp ¢ HaTypaJbHBIM TIOKa3aTeleM U ee CBOHCTBa. [IpeoOpa3oBaHusi BBIpaKEHUH,
COJIEpKalINX CTETIEHH ¢ HAaTypaJIbHBIM I10Ka3aTeIIEM.

OpnouneH, MHorouseH. J[eMcTBUSL ¢ OJHOWIEHAMU U MHOTOWICHAMH (CIIOKEHHE, BHIYUTAHUE,
yMHOKeHUE). POopMyJIbl COKPALIEHHOTO YMHOXEHUS: Pa3HOCTh KBAJpaTOB, KBAJApPaT CYMMBI U
pasHoctH. Pa3nokeHrne MHOTOUYJICHa Ha MHOXKHUTEIIH: BRIHECEHUE O0IIETO MHOXKHTEIS 32 CKOOKH,
IpyNIUPOBKA, MpUMEHEHHE (OpPMYJT COKpalleHHOro YyMHOKeHus. KBaapaTHbIN TpexusieH,
pa3iioKeHUe KBAIPaTHOTO TpeXwieHa Ha MHOXuUTeNH. Teopema besy.

HepaBeHcTBa M cucTeMbl HEPAaBEHCTB C OAHOW NEPEMEHHON. PellieHne HEpaBEHCTB U CHUCTEM
HEpPABEHCTB C OJIHOM TepeMEeHHOW: JIMHEHHBIX, keadpamuulx. VI300pakeHne pelieHus
HEPABEHCTB T CUCTEM HEPABEHCTB HA YMCIIOBOM NMPSAMOiL. 3alKCh pEeLIEHHs] HEPABEHCTB U CUCTEM
HEPaBEHCTB.

DyHKIUOHAIbHbIE 3ABUCHMOCTH BeJIH4UH. I'padpuxkn pyHkuuii.

JlexapToBbl KOOpPJMHATHI Ha IIOCKOCTH. POpMHUpPOBAHME MPEJICTABICHUNA O METalpeIMETHOM
MOHATUH  «KoopAuHATB. CrocoObl 3amaHusi (QYHKIMNA: aHAIUTHYECKUH, TpadudecKui,
tabnuunblid. ['paduk dynkiuu. [Ipumeps! QyHKIMHA, MoTydaeMbIX B MPOIECCe MCCIEIO0BaAHUS



Pa3NUYHBIX peaJbHBIX MPOIECCOB M pelIeHHs 3agad. 3HaueHue QyHKUuu B Touke. CBoiicTBa
¢byHKIMi:  o0iacTe  OmpeneNieHHs,  MHOXKECTBO  3HAUYEHUM,  HYIH,  HPOMEXYTKU
3HAKOMOCTOSIHCTBA, YeTHOCTH/HEUETHOCTh, IIPOMEXKYTKU BO3pAaCTaHUs U yObIBaHUs, HAMOOJIbILICE
1 HauMeHblllee 3HadeHus. VccnenoBanue QyHKIMH MO €€ rpaduky.

CpoiictBa W Tpaduk JHMHEHHONH (GYHKIMU. YTIOBOW KOd(pdHUIMEHT mpsimMol. Pacmomoxenue
rpaduka ITUHEHHOW (QYHKIMHM B 3aBUCHMOCTH OT €€ YIJIOBOTO KO3 UIMEHTa U CBOOOTHOTO
yieHa. HaxoxxaeHne Kod(Q(GUIIMEHTOB JWHEWHOW (YHKIMM 1O 33JaHHBIM  YCIOBHUSIM:
IPOXOXKJCHHUE NMPSIMON yepe3 JIBe TOUKH C 3aJJaHHBIMM KOOPIUHATAMH, IMPOXOXKACHUE MPSIMOMH
yepes TaHHYI0 TOUKY Y MapajuleibHON JaHHOW MPSMOM.

CaoiictBa u rpaduk kBaapatuyHoi pyHkuu (rmapadona). [ToctpoeHue rpaduka KBaapaTHIHOM
(GYHKINHU IO TOYKaM

[Toctpoenne u uteHue rpadukoB (YHKIMNA, MOCTPOCHHE M MCCIEJOBAHUE MPOCTEUIINX
MaTEMaTHYECKUX MOJIEIEH.

I'eomerpus
Bennuuna yrina. I'pagycHas mepa yria.

CpoiicTBa paBHOOEAPEHHOr0 TpeyrojibHUKAa. BHemHuit yrom tpeyroiapHuka. Cymma yrios
TPEyToJIbHUKA

I'eomerpuueckas durypa. BHyrpennss, BHemHss o0nactu Gurypsl, rpanuna. Jluauu u odnactu
Ha IUJIOCKOCTH. Beimyknas m HeBbimykias ¢gurypsl. [lnmockas m Hemockas ¢urypsl. [lonsrue
BenmuuHbL. [nHa. Vi3Mepenue [unHbL. EMUHUIBI H3MEepeHHS JITHHBI

Brigenenue cBoicTB 00bekTOB. POPMUPOBAHUE MPEACTABICHUN O METalpeIMETHOM IMOHSITHH
«purypax». Touka, oTpe3ok, npsMas, Jyd, JOMaHas, IJIOCKOCTb, Yroji, OUcceKTpuca yria u ee
CBOMCTBA, BUJIbI YIJIOB, MHOI'OYTOJILHUKH, OKPY>KHOCTb U KPYT.

OceBas cummeTpust reomeTpudeckux uryp. LieHTpanbHas cuMMeTpusi FeOMETPUIECKUX QUTYp.

[Inomanu. ®opMynbl IUIOUIAAM TPEYroJbHUKA, MMapajjieiorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, ¢opmyna ['epoHa, dopmyna IUIOMIATU BBITYKIOTO YETHIPEXYTOJbHUKA, (HOPMYIIbI
JUTMHBI OKPY>KHOCTH U TUTOLIAIU KpyTra

[Inomanu. ®@opMyinbl IUIOUIAAM TPEYTOJbHUKA, IMapajljieiorpaMMa M €ro 4YacTHBIX BHJIOB,
Tparnenuu, (GopMyJia IIOLAAN BEIITYKIOT0 YE€ThIPEXYTOJIbHHUKA, (POPMYJIbI JUIMHBI OKPY>KHOCTU U
wionaau kpyra. [lnomans npaBuiaIbsHOrO MHOTOYTOJIbHUKA.

Teopema Iludaropa. TpuroHomeTpudeckue COOTHOIICHHS B IMPSMOYTOJIbHOM TpPEYroJbHHKE.
Tpuronomerpruueckue byHKIMN yria.
TeopeTnueckue aclekThbl, TEOPEMbI, AaKCHOMBI, OTIpeAeNICHUS, POPMYJIbL, JI€MMBI.

3. TpeOoBaHUs K YPOBHIO MOJATOTOBKH YYAIIMXCH
Auredpa

Buinycknux nayuumes:

e [OHUMAaTh OCOOEHHOCTHU JECSITUYHON CUCTEMBI CUUCICHUS;

e  OIIEPUPOBATH MOHATUSAMHU, CBSI3AaHHBIMHU C JAECIMMOCTBIO HaTypajIbHBIX UUCE,

e BBIp@XaTh 4MCIA B SKBUBAJICHTHBIX (QopMmax, BbIOMpass HanmOojee MNOAXOMAAIIYI0 B
3aBHCHUMOCTH OT KOHKPETHO! CUTYyaluH;

e CpaBHHUBATh U YIOPSAIOUYMBATH PALIMOHAIBHBIE YUCIIA;

e BBINOJIHATH BBIYMCIICHUS C PALIMOHAIBHBIMHM YHMCIIAMH, COYETasl YCTHbIE U IMCbMEHHbIE
pUEMBI BBIYUCIICHUN, IPUMEHEHUE KaJIbKYJISATOpPa;



e HCIOJNb30BaThb IOHATHA M YMEHHs, CBSI3aHHBIE C IPONOPLUOHAIBHOCTBIO BEIUYHH,
MIPOLICHTAMH, B XOJI€ PEIICHHs] MaTEMaTUYECKUX 3a/1a4 M 3a]1a4 U3 CMEXKHBIX IPEIMETOB,
BBITIOJIHATH HECIIOKHBIE TPAKTUYECKUE PACUETHI.

e WCHOJIb30BaTh HAYAJIbHBIC ITPEICTABICHNS O MHOXKECTBE JCHCTBUTEIbHBIX YHCEIT,

e  OIIEpPHUPOBATH MOHATHUEM KBAJPATHOIO KOPHS, IPUMEHSATH €TO B BHIYMCICHUSAX.

e OIEpPUPOBATh MOHITUSIMH «TOXJECTBO», «TOXKIECTBEHHOE INpeoOpa3oBaHHE», pellaTh
3ajJ1auu, cojieprkaiire OyKBeHHbIE JaHHbIE; paboTaTh ¢ popMysiamu;

e BBINOJHATH MPeoOpa3oBaHMsI BBIPAKEHUH, COJIEPXKALUIUX CTENEHU C  LENbIMU
IIOKAa3aTeNsIMU U KBaJIpaTHbIE KOPHU;

e BBINOJIHATH TOXKJECTBEHHBIE MPEOOpa3OBaHUsl pallMOHAIbHBIX BBIPAXKEHWN HA OCHOBE
NpaBUJI JEHCTBUI HAJl MHOTOYJICHAMH M alreOpanyecKuMu Jpo0smu;

e BBINOJIHATH PA3JIOKEHUE MHOTOWICHOB HA MHOXKHUTEIIH.

e pemarb OCHOBHBIE BHJbl PAallMOHAJIBHBIX YPaBHEHHI C OJHOW NEPEMEHHOM, CHCTEMBI
JBYX YpaBHEHUH C IByMS IEpEMEHHBIMH;

e T[IOHMMaThb YPAaBHEHHME KaK BAKHEHIIYI0O MATEMAaTHUYECKYH0 MOJENb JI1 ONHUCAHUA M
U3Y4YEHUs] pa3HOOOpa3HbIX pEalbHbIX CHUTyallMil, pemarb TEKCTOBBIE 3aJauyH
anreOpandeckuM METOAOM;

e TMPUMEHATH rpaduueckue NpeCTaBICHUs AJIs UCCIeA0BaHNs YPaBHEHUH, UCCIIEIOBaHUS
U PELIEHUS CUCTEM YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

e T[IOHUMaTh M TNPUMEHATH TEPMHUHOJIOTHIO U CHUMBOJIUKY, CBS3aHHBIE C OTHOILIEHUEM
HEPABEHCTBA, CBOICTBA YMCIIOBBIX HEPABEHCTB;

e pelaTh JMHEHHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM M WX CHCTEMBI; pEIIaTh
KBaJ[paTHbIC HEPABEHCTBA C OMOPOI Ha rpauuecKue MpeCTaBICHHs.

e T[OHUMATh M UCIOJb30BaTh (YHKIUOHAJIbHBIE TOHSTUS U  S3bIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUCHUS);

e CTpPOUTH rpauKy dJIEMEHTAPHBIX (PYHKINI; UCCIEA0BATh CBOMCTBA YHUCIOBBIX (QYHKIUI
Ha OCHOBE M3yUYCHMS MOBEJICHUS UX IPpaUKOB;

e TMOHUMAaTh QYHKIUIO KaK BaXXHEHIIyl0 MaTeMaTHYecKyl0 MOJENb Ui OIUCaHUS
NPOIIECCOB U SIBJICHUH OKPY’KAIOLIETO MHpPA, NMPUMEHATh (YHKIIMOHAIBHBINA S3BIK IS
OTHCAHUs U HCCIEA0BaHUS 3aBUCUMOCTEN MeX Iy (PU3MUECKUMHU BEIMUNHAMHU.

I'eomerpus

BblnyCKHI/lK Hay4yumcs.:

e pacno3HaBaThb Ha YEpTEKax, PUCYHKAX, MOJEIAX U B OKPYKAIOLIEM MHUPE IUIOCKHE M
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

e pacro3HaBaTh pa3BEPTKU KyOa, MPsAIMOYToJbHOIO MapajieNienuesa, TpaBUIbHOM
MUPAMU/JIBL, HWIMHIPA U KOHYCA;

e  CTPOMTH Pa3BEPTKHU KyOa U MPSIMOYTOIBHOTO NMapauleenumneia;

e OIpenessaTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (PUTYphl JTMHEWHbIE pa3Mepbl caMoil
¢burypsl 1 Ha060poT;

e BBIYUCIATH 00BEM MPSIMOYTOJIBLHOTO Mapaljiesienumneaa.

e T0OJB30BATHCS SI3BIKOM F€OMETPHUM ISl ONMCAHUS MPEIMETOB OKPY’KAIOIIEro MUPA U UX
B3alMHOI'0 PACTIONIOKEHHUS,;

e pacro3HaBaTh M M300pa)kaTh Ha YepTEKaxX M PUCYHKAX TeOMETpHUYECKUe (UTYpPHI M MX
KOH(Uryparuy;

e HAXOAWUTh 3HAYCHMS JJIUH JMHEHHBIX SJIEMEHTOB (PUIYyp M MX OTHOIICHUS, I'PAJyCHYIO
Mepy yrioB ot 0° no 180°, mpumeHsist onpeeneHus, CBOMCTBAa U MPU3HAKU QUTYp U UX
JJIEMEHTOB, OTHOWICHUA (uryp (paBeHCTBO, IM0J00ME, CHMMETPUH, IOBOPOT,
napajuieIbHBIN MEPEeHOC);

e OIEpPUPOBATh C HAYAJIBHBIMH MOHATUSMU TPUTOHOMETPHUM U BBINOJIHATH AJIEMEHTapHbIE
orepaiuu HaJ GyHKIUSIMH YIJIOB;



pemiaTh 3a7ayd Ha JIOKa3aTelIbCTBO, OINUPAsCh Ha M3YUYCHHBIE CBOMCTBa GUIYp H
OTHOLIECHUI MEXIY HUMH U IIPUMEHSSI U3yUYEHHBIE METO/IbI JOKA3aTEIbCTB;

peliaTb HECIOXKHBIE 3aJa4d Ha IIOCTPOEHUE, IIPUMEHSAS OCHOBHBIE aQJITOPUTMBbI
ITOCTPOEHUS C MMOMOIIBIO IUPKYJIS U IMHEHKH;

peuaTs NpOoCTEHIINE INIAHUMETPUYECKHE 3a7a4U B IIPOCTPAHCTBE.

HCIIOJIb30BaTh CBOMCTBA M3MEPEHUs JJIMH, IUIONIAJEH M YIJIOB IIPU PELICHUM 3aJad Ha
HAaxO0/ICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPY’KHOCTH, JJIMHBI YT OKPYKHOCTH, I'paayCHON
MEpHI yIJIa;

BBIYUCIIATh  IUIOIIAJAM  TPEYTOJILHUKOB,
Tpaneuui, KpyroB U CEKTOPOB;

BBIYUCIIATH JJIMHY OKPYXKHOCTH, JUIMHY JyTH OKPY>KHOCTH;

BBIUUCIISATH IJIMHBI JMHEWHBIX 2JIEMEHTOB (PUTYp U UX YTJIbl, UCHIOB3YS (OPMYIIbI JITTHHBI
OKPY>KHOCTH U JUTUHBI IyTU OKPY>KHOCTH, (YOpMYJIBI TUIOIIAAEH GUTyp;

pelarth 3aJa4u Ha JI0Ka3aTeIbCTBO C MCIOJB30BaHHWEM (OPMYJ JUIMHBI OKPYKHOCTU U
JUTMHBI IyTH OKPY>KHOCTH, (hopMyJ mtomanet puryp;

peniaTh NPAKTUYECKHUE 3aJa4d, CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKHX BEJINYWH
(ucnonb3yst MPH HEOOXOAUMOCTH CIIPABOYHUKHU U TEXHUUECKUE CPE/ICTBA).

BBIYMCIIATh JUIMHY OTpEe3Ka IO KOOpAMHATAM €ro KOHIIOB; BBIYHCIATH KOOPIHMHATHI
CEpEIMHBI OTPE3KA;

HCIIOJIB30BaTh KOOPIMHATHBIA METOJ JUIsl U3YYEHHUS] CBOMCTB MIPSIMBIX U OKPY’KHOCTEM.

npsAMOYT'OJIbHHUKOB, napajuiiejorpaMmmos,

4. TemaTnveckoe MJIAHUPOBAHHNE Kypca

Ne | Tema 3aHATHS | OCHOBHBIE BH/IbI 1eSITeIbHOCTH YYALIUXCS Kox-Bo
(Ne 3apanus B KUM) 4acoB
1 | MonenupoBanue BreimonHsAIOT  BRIUMCIACHUS W TpeoOpa3oBaHus, | 7
pEaIbHBIX CUTYallUH HA | OCYIIECTBISIOT IPAKTUYECKHE PpACUEThl, CTPOAT U
S3bIKE aIreOpbl UCCIEAYIOT MaTEMaTU4YeCKHEe MOJIEIH, HCIONb3YIOT
npuoOpeTeHHbIC 3HAHUS M YMEHHsS B MPAaKTUYECKON
JeSITEIIbHOCTH
2 | Yucnossle 1 OykBeHHbIE | Brimonusior npeoOpazoBaHus anreOpanyeckux | 3
BBIPAKEHUS BBIPAXCHUI, HaxolsAT  3HAYEHUs OyKBEHHBIX
BBIpAXKECHUI, OCYILIECTBIISAA HE0OXO0UMBbIE
IIOJICTAHOBKH
3 | YpaBuenus U | Pemarot nuHelHbIC U KBAIPATHBIC YPABHEHUS C OJHOM | 4
HEpPaBEHCTBA IIEPEMEHHOM, HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX
CUCTEMBI
4 | ®yHkuuu u rpaduku Ctpoar u uuTaloT rpadukud pa3nuyHbld GyHKIUH, | 4
YUTAIOT Tpauku (PyHKIHUHA, ONMUCHIBAIOT C MOMOIIBIO
byHKIUH pasIuyHbIe 3aBUCHUMOCTH MEXIy
BEJIMYNHAMU, HUHTEPIPETUPYIOT rpaduKu
3aBUCUMOCTEN
5 | 'eomerpuueckue BrimonHsieT neiicTBus ¢ reoMeTpudeckuMu purypamu, | 3
¢burypsl pa3nMyaroT MX B3aUMHOE IIOJIOKEHHE, PELIA0T
IUTAHUMETPUYECKHE 3a/1a4uu Ha  HaXOXJEHue




TCOMETPHUICCKUX BCININH

[Tmomans Pacnio3naror reomerpudeckue (GUTypsl Ha MIIOCKOCTH, | 3

MHOT'OyTOJIbHUKA pemarT IUIAHUMETPUYECKUE 3aJaud Ha HAXO0XKJICHUE
T€OMETPUYECKUX BEJINYNH (rutommanei),
OCYIIECTBIISIIOT pacueTsl 1o Gpopmyam

N3mepenus OmnpenensroT  KOOPAWHATBL  TOYKM  IUIOCKOCTH, | 3

BBIYMCIICHUS MPOBOJAT ONEpPallMM HaJl BEKTOPaMH, BBIYUCISIOT
JUIMHY ¥ KOOPJIWHATHI BEKTOpA, YIrOJd MEXIY
BEKTOpPAMHU, CUHYC, KOCUHYC U TaHT'€HC yTia

Teopernueckue [IpoBonAT nOKa3aTelbHbIE PACCYKIEHUS, OLIEHUBAIOT | 3

ACIEeKThI JIOTUYECKYIO MPaBUIBLHOCTD paccyXIeHHi,
PaCTO3HAIOT OMIMOOYHBIE 3aKITIOYECHUS

[IpakTukym Brimosinenne  TpeHUpOBOYHBIX  BapuanToB  OID | 4
2 4acTthb

Hroro 34
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