AHHOTAIUs K pado4yuM MporpaMmMam 1o MaTeMaTHke.

5-9 kaacesl. PI'OC 000

Pabowas mporpamma TO MaremMaTHke pa3pabotaHa Ha ocHOBe (DexepasbHOTO  KOMIIOHEHTa
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO o01ero oopazoBanus, KoHIENIUN TyXOBHO-
HPABCTBEHHOT'O PAa3BUTHUA U BOCHUTAHMS JIMYHOCTU TpaxaaHuHa Poccun, DyHIaMeHTaIbHOTO spa
coJiep;kaHusi o0uiero o0pa3oBaHus, MPUMEPHBIX MPOrpaMM OCHOBHOTO o01ero obpazoBanus, [Iporpammsl
pa3BuTUg U (HOPMUPOBAHMSI YHUBEPCAIbHBIX YYEOHBIX ICHCTBHM AJIi OCHOBHOIO 0OO0IIero oOpa3oBaHUS.
OOyueHne MaTeMaTUKe SBJIIETCS BaKHEHIIIEH COCTABIISIONIEH OCHOBHOIO 00111ero 00pa3oBaHus O MPU3BAHO
pa3BHUBATh JIOTUYECKOE MBIIUICHUE M MATEMATUYCCKYI) MHTYHUIIMIO YYaIlUXCs, 00€CIeYnBaTh OBIIAJCHHE
VYAlUMHUCS YMEHUSIMU B PEHICHUHM PA3JIMYHBIX MPAKTUYECKUX W MEKIPEAMETHBIX 3aqad. MareMmaruka
BXOJIUT B TpEIMETHYI0 o0Oiacth «MaremaTnka u uHpopMaTuka». OO0ydeHHME MaTeMaTHKe B OCHOBHOU
LIKOJIE HAIPaBJIEHO Ha JOCTH)KEHUE CIIEIYIOIINX 1IeIeH:

IB HanpaBJ¢HUHU JUYHOCTHOT'0 pa3BUTHUSA:

* (hopMupoBaHUE MIPEICTABICHUI O MaTEMATHKE, KaK YaCTH OOIIEYEIIOBEYECKON KYJIBTYPhI, O 3HAYMMOCTH
MaTE€MaTUKHU B PA3BUTHH LIMBUJIM3AIMU U COBPEMEHHOTO OOIIIECTBA;

* pa3BUTHE JIOTMYECKOTO0 W KPUTUYECKOIO MBIIIJICHUS, KYJIbTYpbl PE4H, CHOCOOHOCTH K YMCTBEHHOMY
9KCIIEPUMEHTY;

® (bOpMI/IpOBaHI/Ie HHTGHHGKTy&HBHOﬁ YCCTHOCTH H O6’beKTI/IBHOCTI/I, CIIOCOOHOCTH K npeoaO0JICHHUIO
MBICIIMTCJIbHBIX CTCPCOTUIIOB, BLITCKAIOIIUX U3 O6BI,I[CHHOFO OIIBITA,

¢ BOCIIMTAaHUC KAa4YCCTB JIMYHOCTH, O6€CH€‘II/IB3IOH_II/IX COLMAJIbHYIO MO6I/IJ'ILHOCTI>, CIIOCOOHOCTE IIpUHHUMATb
CaMOCTOATCIIBHBIC PCIICHUA

° (1)0pMI/IpOBaHI/Ie Ka4C€CTB MBIIJICHHA, HeO6XOI[I/IM]':>IX IJIg afanrTainyuu B COBpEMEHHOM I/IH(I)OpMaL[I/IOHHOM
O6H.ICCTB€; ¢ Pa3BUTHUC UHTCPCCA K MATCMATHYCCKOMY TBOPYUYCCTBY U MATCMATHYCCKUX CHOCO6HOCTCﬁ;

IT B MeTanpeaMeTHOM HAaNpaBJICHHUM:

® pa3sBUTHUC HpCILCTaBJ'ICHI/Iﬁ O MaTE€MaTHKEC Kak (popMe OIIMCaHuA U MCTOAC ITO3HAHHA I[GﬁCTBHTGJ'II;HOCTPI,
CO31aHUC YCHOBI/Iﬁ JUIA HpI/IO6p€T€HI/I$I NEPBOHAYATIBHOI'O OIIbITA MATEMATUUCCKOTO MOACTIUPOBAHMA,

* ¢popMupoBaHre OOIIMX CIOCOOOB MHTEIUIEKTYaTbHON NESITEIbHOCTH, XapaKTePHBIX JJII MAaTEMATUKH U
SIBIITFOIIUXCS. OCHOBOW TTO3HABATEIBHOW KYJIBTYPHI, 3HAYUMOW JUIS PA3IMIHBIX CQep YeIOBEUCCKOM
JCSATEILHOCTH,

II1 B npeaMeTHOM HANPABJICHUH:

¢ OBJIAAICHUC MATEMATUYCCKUMHU 3HAHUSAMHA U YMCHUAMMU, HCO6XO}II/IMBIMI/I IJI TPOJOJIKCHUA O6p330BaHI/I$[,
HU3YUCHUSA CMECKHBIX AVCIUILINH, IPUMCHCHHA B HOBCG}IH@BHOﬁ KHN3HH,

e co3manue QyHIAMEHTa IS MaTeMaTHYECKOTO pa3BUTHUSA, (OPMUPOBAHUS MEXAHM3MOB MBIIUICHHUS,
XapaKTePHBIX I MaTeMaTHYeCKOH JeATeNbHOCTH. J[OCTHMIKEHHE TNEepeUYHCICHHBIX IIeNIel Iperoaract
perieHue CIeYIONUX 3a1a4:

e @dopmMuUpOBaHHME MOTHMBALMM M3YyYEHUS MaTEMaTHKH, TOTOBHOCTH M CIOCOOHOCTH YydYalllUXcsl K
CaMOpa3BUTHUIO, JINYHOCTHOMY CaMOOIIPEIENEHUI0, TOCTPOSHUIO UHIMBUYaIbHOW TPAEKTOPUU B U3YUEHUU
IpeaMeTa.



e OopMUpPOBaHUE Y yUYAIIUXCS CIIOCOOHOCTH K OPTaHHM3AIMHM CBOCH Y4eOHOU NEesATENbHOCTH MOCPEICTBOM
OCBOCHUS JIMYHOCTHBIX, IO3HABATEIHHBIX, PETYISITHBHBIX U KOMMYHUKATHUBHBIX YHUBEPCATBHBIX YU4eOHBIX
JIEUCTBUN.

o CDOpMI/IpOBaHI/Ie CHCI_II/I(i)I/I‘ICCKI/IX JJIA MaTCMAaTUKH CTHIICH MBIIJICHUA, HCO6XOI[I/IMI>IX JJIA ITIOJTHOLICHHOI'O
(bYHKI_[I/IOHI/IPOBaHI/ISI B COBpPEMCHHOM O6H.[CCTB€, B YaCTHOCTH JIOTHYECKOI'0, aJIrOpUTMHUYCCKOIo H
OBPUCTHUYCCKOTI'O.

e OcBoecHHE B X0€ U3YUCHUSA MATEMATHUKU CHCHI/I(bI/I‘leCKI/IX BHJOB JACATCIILHOCTHU, TAKUX KaK ITIOCTPOCHUEC
MAaTEMAaTHUYCCKUX Moz[eneﬁ, BBITIOJIHCHHUE HWHCTPYMCHTAJIBHBIX BBILII/ICJ'ICHI/II‘/'I, OBJIAAICHUC CHMBOJIMYCCKHM
SA3BIKOM IIPEAMCETA U AP.

e OopMHUpOBaHME YMEHUH MPEICTaBIATh MH(OOPMAIMIO B 3aBHCHMOCTH OT TOCTABJICHHBIX 3a7ad B BHUJE
TaOJIUIIBI, CXEMBI, TUarpaMMBbl, UCII0JIb30BaTh KOMIIBIOTEPHbIE IPOrpaMMel, MIHTepHeT npu ee 06paboTke. ®
OBnazeHue ydJanymucs MaTeMATHYECKUM A3BIKOM M aIllapaToM KaK CPEICTBOM ONMCAHUSA U MCCIIENO0BaHUA
SIBJICHUN OKPY’KaIOILEro MUpA.

L4 OBJI&[[GHI/IG CHCTEMOM MaTEeMaTHYCCKHUX 3H3.HI/II>1, YMGHI/Iﬁ 1 HABBIKOB, HGO6XOI{I/IMI)IX IJI1 pCUHICHUA 3aaa4d
HOBCGHHGBHOﬁ KU3HHU, U3YUCHHUA CMCKHBIX JUCHHUIIINH U ITPOAOJIZKCHHUA O6pa30BaHI/I$L

L4 CDOpMI/IpOBaHI/Ie HAaYyYHOT'O MUPOBO33pPCHHUA.

e BocriuTtanue OTHOIICHUS K MaTEMaTUKE KaK K 4acTU OOIIEUYETIOBEUYECKON KYJIbTYpPhI, UTPAIOIIEH 0CO0YI0
pOJIb B OOIIIECTBEHHOM Pa3BUTHH.

CopepxaHue Kypca MareMaTHUK{ CTPOUTCS Ha OCHOBE CHUCTEMHO-IESTEIIBHOCTHOIO IMOJX0Ja, MPUHIUIIOB
pasjeneHus TPYOHOCTEH, YKPYIMHEHHS JAUJAKTHYECKUX EIWHUI], OINepexarmero (HopMupOBaHHUS
OPHUEHTUPOBOYHON OCHOBBI JEHCTBUN, TPUHIUIIOB TO3UTUBHON ITE€JarOTUKH.

CucTteMHO-/1eSITeIbHOCTHBIM TMOAXO0/ IPEANoyiaraeT OPUEHTALNI0O Ha JIOCTH)KEHUE LEIH U OCHOBHOI'O
pesynabTata 00pa3oBaHUs — pPa3sBUTHE JMYHOCTU OOYYAIOIErocss Ha OCHOBE OCBOCHMSI YHHBEPCAJIBHBIX
y4eOHBIX JEHCTBHUM, MO3HAHUS W OCBOECHMS MHpA, AKTUBHOM y4eOHO-TIO3HABATENIbHON JEATEIbHOCTH,
¢dbopMHpoBaHHE €ro TOTOBHOCTH K CaMOpa3BUTHUIO M HENPEphIBHOMY OOpa30BaHMIO; pa3zHOOOpasue
MH/IMBUYaJIbHBIX 00pa30BaTeIbHBIX TPAEKTOPUI M MHAMBUIYAIBHOTO Pa3BUTHs KaKIOro 00y4aromerocs.
IIpunuun pasjgejienus TpyAHocTed. Maremarndeckas [eATEIbHOCTb, KOTOPOM IOJDKEH OBJIAACTh
IIKOJIBHUK,  SABJIICTCS  KOMIUIEKCHOH, COCTOALIEM M3  MHOIMX  KOMIIOHEHTOB. lMMeHHO 3T1a
MHOTOKOMIIOHEHTHOCTh  SIBJISIETCSI OCHOBHOW IPUYMHOM MCIBITBIBAEMBIX IIKOJBHUKAMHU TPYAHOCTEM.
KonuenTpanus BHMMaHHS Ha OOYYEHMM OTIEJIbHBIM KOMIIOHEHTaM JellaeT MmaTepuan jaoctynHee. s
OCYILIECTBJICHUS] MPUHIMIA HEOOXOAMMO MPAaBUIBHO M IOCIENOBATENbHO BBIOMPATh KOMIIOHEHTHI MJIs
oOyuenus. Eciiu HekoTOpast MaTemMaTHyeckas JAeITeIbHOCTb COJAEPKUT B ce0e TBOPUECKYIO M TEXHUUYECKYIO
KOMIIOHEHTY, TO, COIVIACHO TNPUHUUIY pPa3fclIeHUus TPYAHOCTEH, OHM HU3Yy4alOTCid OTAEIBHO, a 3aTeM
uHTerpupytorcs. Korga wusydaemblii mMaTtepuand HOCHT aJTOPUTMHUYECKUN XapakTep, A OTpabOTKU H
OCO3HAHMS KaXJIOTo IIara ajlropuTMa B y4eOHHKE COCTaBJsIeTCsS CHCTeMa TBOpYECKHX 3aaaHuil. Kaxmoe
CllefyIollee 3a/laHie B CHCTEME ONMHUpAeTCs Ha pe3ylbTaT MPebIAYIIero, MpUMeHseTcs: chopMupoBaHHOE
yMeHHe, HOBOe 3HaHMe. Tak mocTeneHHo pOpMUPYETCS BECh alITOPUTM JIEHCTBHSL.

IpuHOMN YKPYNHeHUs AUAAKTHYECKUX eIMHMLU. YKpYIMHEeHHas auaaktudeckas eqununa (Y/E) — sto
KJIETOYKa y4eOHOro IMpoliecca, COCTOALIasl U3 JIOTHUECKH PA3IMUYHBIX 3JIEMEHTOB, O0JIAAIOIUX B TO K€
BpeMs HH(pOpManMoHHOKW oOmHOoCcThI0. OHa o0najgaeT KayecTBAMU CHUCTEMHOCTH U IEJIOCTHOCTH,
YCTOMYMBOCTBIO BO BpPEMEHH M OBICTphIM TiposiBiieHHMeM B mamsatu. [lpunnun YJIE npeanonaraer
COBMECTHOE M3YUYEHHE B3aMMOCBSI3aHHBIX JCUCTBUI, ONIEpaALldid, TEOPEM.



IpuHnun onepexawiiero (POpMUPOBAHUS OPUEHTUPOBOYHOI 0CHOBBI AelicTBus (OO/l) 3akmrouaeTcs
B (QopMUpOBaHMU y OOy4aloOlIerocss MpeACTaBICHUS O IIeNid, IUIaHE M CPEACTBaX OCYILIECTBICHUS
Hekotoporo aeictBus. Ilomnas OOJ] oOecrneunBaeT CHCTEMAaTHYECKH OE30ITMOOYHOE BBHITIOJIHCHUE
NEUCTBUS B HEKOTOpOM auanazoHe curyauuid. OO/] coctaBisieTcsi yueHUKaMu COBMECTHO C YUMTEJIEM B
X0JI€ BBIMIOJIHEHUS! cucTeMbl 3anaHuil. OtaenbHble 3Tanbl OO/l BKIIOUYAIOTCS B ONEPEKAIONIYIO CUCTEMY
VIpaXHEHHUH, YTO JaeT BO3MOKHOCTH MOATOTOBUTE 0a3y JJisi M3y4eHUs: HOBOTO MaTepuaia U YBEITUYHBACT
BpeMs Ha €ro YCBOEHHE.

IIpuHIUNBI MO3UTHBHON MEJArOrHKU 3aJI0KCHBI B OCHOBY II€IarOTMKU COIPOBOXKICHUS, MOIAACPKKA U
COTpYyIHMYECTBA y4yHTeNns C ydeHHKoM. Co3naBas HMHTEUIEKTYalbHYIO aTMOC(hepy T'yMaHHUCTHYECKOTO
o0pa3zoBaHusl, yuuTenss GOPMUPYIOT y 00yHarOIUXCS KPUTUIHOCTb, 3APABBbId CMBICT U PallMOHAIBHOCTE. B
nporecce O0y4eHHs Y4YUTEIb BOCHMTHIBAET YBaXKCHMEM, CBOOO/OH, OTBETCTBEHHOCTbIO M ywacTueMm. B
OOIIEHUN C y4uTelleM M TOBAapUUIAMU IO OOYYEHHUIO IEpelaroTCs, YCBAaUBAKOTCS U BbIpaOaThIBAIOTCA
IpUEMBbl  KM3HEHHOTO pOCTa KaK Lenb MpoLlesyp CaMOMJCHTU(UKALUHU, CaMOONpeAeIeHus,
CaMOaKTyalM3allud MU CcaMopeallu3allid, B pe3yjbTaTe KOTOPBIX (OPMHUPYETCSs TBOPUYECKH MO3UTHBHOE
OTHOIICHHE K cebe, K COIMYyMYy M K OKPYXKAIoIEMy MHUpPY B II€JIOM, BbIpaOaThIBACTCS >KU3HECTOWKOCTD,
PaCLIMPSIIOTCS BO3MOKHOCTH U IIEPCIIEKTUBBI 310POBOM KU3HH, ITOJIHOW PaJiOCTU U TBOPYECTBA.

OO01as xapakTepucTUKA Y4eOHOI0 nmpeamera

Kypcel marematuku ans 5—6 kiaccoB M anreOpbl s 7— 9 KJIacCOB CKJIAJbIBAIOTCSA U3 CIEAYIOIIMX
COJIEpKATENIbHBIX KOMIIOHEHTOB: apU(METUKH, aireOpbl, 3JIEMEHTOB KOMOMHATOPHUKHM M TEOPUU
BEPOATHOCTEH, CTATUCTUKU W JIOTMKU. B 5—6 kiaccax OCHOBHOE BHMMaHUE YAENsAeTCS apu(pMETHUKE U
(OpPMUPOBAHHUIO BBIUYMCIIMTEIBHBIX HABBIKOB, HAIJISIHOM TeomMeTpuu, B 7—9 kiaccax — anredpe u
3JIEMEHTaM KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH, CTAaTUCTUKU U JIOTUKU. B CBOEl COBOKYNMHOCTH OHU
YUUTBHIBAIOT COBPEMEHHBIE TEHICHIIMM OTEYECTBEHHOW M 3apyOE)KHOW IIKOJBI U TO3BOJIIOT PEANN30BaTh
MIOCTaBJIEHHbIE Tepe]l IIKOJbHBIM OOpa3oBaHMEM 1€ Ha HMH(OPMAIMOHHO EMKOM M MPAKTUYECKH
3HaYMMOM MaTepuaiie. B Kypce anreOpsl BBIIENSAIOTCS OCHOBHBIE COZAEp)KaTENIbHBbIE JIMHUU: apHU(pMETHKa,
anreOpa, (QyHKIUHM, BEpOSITHOCTb M CTAaTUCTHUKA, JIOTMKA W MHOXKECTBAa, MaTeMaTHKa B HCTOPHUYECKOM
pazeutun Kypc MaremMaTMKnM 5 Kjacca BKIIOYAET CIEAYIOIIUME OCHOBHBIE COJEP)KATEIbHBIC JIMHHUHU:
apu(pMeTHKa; 3JIeMEeHThl anreOphl; BEpOSTHOCTh U CTATUCTHMKA; HarjisaHas reomerpus. Hapsay ¢ stum B
CoJiep’KaHuE BKJIIOUEHA JOIOJIHUTENbHAs] METO/A0JNornueckas TteMa «MareMatuka B HCTOPHUYECKOM
Pa3BUTHUNY», YTO CBSA3aHO C pealn3aluen Lenel oOLEeMHTENIeKTyalbHOro U OOUIeKYIbTYPHOTO Pa3BUTHUS
yUalmxcs.

Paznen «Apudmeruka» npu3BaH CHOCOOCTBOBaTh MNPUOOPETEHHIO MPAKTUYECKUX HABBIKOB
BBIYMCIICHHM, HEOOXOIUMBIX JUIsl TOBCEIHEBHOW >XM3HU. OH CIHyKUT 0a30d JJis BCEro MalbHEUIIEro
M3Y4YEeHUS] MaTE€MaTHKH, CIIOCOOCTBYET JIOTUYECKOMY Pa3BUTHIO M (OPMHUPOBAHUIO YMEHHUS IOJIb30BATHCA
anroputMamu. Pa3BuTre MOHATHUS O YKMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C M3YYEHHEM HATypajbHBIX, I[EJIbIX,
palMoOHANBHBIX U UPPALMOHAIBHBIX YKcell, POPMUPOBAHUEM MPEICTABICHUH O IEHCTBUTEIBHBIX YUCIIAX.

Pa3nesn «Auredpa» HamerneH Ha (opMHpOBaHHE MaTeMaTHYECKOTO ammapara Jjisl peleHns 3aaad u3
MaTeMaTHKH, CMEXHBIX MPEIMETOB, OKpYKalolleld pealbHOCTH. SI3BIK anreOpbl MOJYEPKUBACT 3HAUCHHE
MaTeMaTHKU KaK s3bIKa Ul TOCTPOEHHUS MaTeMaTUYECKUX MOJENed, MPOIECcCCOB U SBICHHH pealbHOro
mupa. OHOM U3 OCHOBHBIX 337ay U3y4YEHHs aiareOphl SBISETCS pa3BUTHE aJTOPUTMUYECKOTO MBIIIJICHHUS,
HE00XO0/AUMOT0, B YAaCTHOCTH, JUII OCBOEHHUS Kypca MH(POPMATUKHU; OBJIAJCHHUE HABBIKAMU JI€AYKTUBHBIX
paccyxaenuii. IIpeoOpazoBaHre CUMBOIMUYECKUX (POPM BHOCHT CBOM crenuduyeckuil BKIaJ B pa3BUTHE
BOOOpakeHus1, CHOCOOHOCTEHN K MaTeMaTHYECKOMY TBOPYECTBY.



Paznen «BeposiTHOCT M CTATHCTHKA» SBIsSIETCd 003aTeNbHBIM KOMIIOHEHTOM IIIKOJBHOTO
o0Opa3oBaHMsl, YCHUJIMBAIOIIMM €ro MPHUKIaJHOE 3HaUeHUue. DTOT MaTepuai HEOOXOAUM, MPEKIE BCETOo, I
¢dbopMupoBanus GyHKIIMOHATILHOW TPAMOTHOCTH — YMEHUN BOCIIPUHUMATh U aHAIM3UPOBATH HHPOPMAIIHIO,
NPEJCTAaBICHHYI0 B Ppa3lUYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX peaJbHBIX
3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE pacyeThl. V3ydueHHe OCHOB KOMOWHATOPHKH
MO3BOJIUT YYAIIUMCS OCYIIECTBIIATH PACCMOTPEHUE PA3HBIX CIIydaeB, Iepedop U MoACYeT YKcia BapuaHTOB,
B TOM 4YMCJI€ B MPOCTEHUIIMX MPHUKIAAHBIX 3a1adax. [Ipy M3ydeHUM CTaTUCTHKU U TEOPUU BEPOSTHOCTEH
o0oramfaroTcs MpeICTaBICHsI 0 COBPEMEHHOM KapTUHE MUpa U METO/ax €ro MccieoBaHus, GopMUpyeTcs
MOHUMAaHUE DPOJHM CTATUCTUKU KaK HMCTOYHHMKA COIMAIbHO 3HAYMMOW HH(POpPMAIMM U 3aKJIabIBAIOTCA
OCHOBBI CTOXAaCTUYECKOI'O0 MBIIIUICHHUS.

Pa3znen «J/loruka m MHOKeCTBa» CIIY>)KUT LI€JIM OBJIAJICHUS YYalllUMKCS 3JIEMEHTaMU MaTE€MaTUYeCKOU
JIOTUKHU ¥ TEOPUU MHOXKECTB, YTO BHOCUT BAKHBIN BKJIAJl & PA3BUTHE MBILUICHUS U MAaTEMaTUYECKOTO A3bIKA.
OcHoBHOM (opMoOii OpraHu3anuM y4e0HOI0 NMpouecca B THMHA3UM ABJISAETCA YPOK. DOpMBbI U TPUEMBI
B paMKaXx OTJIEIbHOIO ypOKa JOJDKHBI OTINYAThCS 3HAYUTENIBHBIM Pa3HOOOPAa3UEM U HAIPABIEHHOCTHIO Ha
muddepeHIrannio 1 UHANBUAyaIn3anuio padotel. [llupokoe pacmpocTpaHeHUE MOJYYaOT TPYIIIOBEIC
(GopMBI pabOThI, PA3IMYHOTO POJa TBOPUYECKHE 3aTaHUs, pa3IUYHbIC (OPMBI BOBJICUCHUS YyYaIIMXCS B
MMO3HABATEIBHYIO JICATeIbHOCTh, JUCKYCCUH, nuanoru. IlepeuucienHbie (opMmbl pabOTBI W BHIBI
JEeSATEILHOCTH HaXOST IMPOKOE MPUMEHEHHE B paMKax CEMUHAPCKOW paboThl, B MPAaKTUKyMaxX. Pa3BuTHIO
MO3HABATENBHBIX WHTEPECOB YYaIIUXCS CHOCOOCTBYET OpraHu3alldd Ipolecca oOydeHHs MaTeMaThKe Ha
OCHOBE JIMYHOCTHO-AEATENBHOIO IMOJAXO0Ja. IJTO TNO3BOJSET CO34aBaTh YCIOBUA [UIsl Pa3BUTUS U
camMopealM3alii Kaxaoi nuyHoctu. Benymum daktopoM (GopMHpOBaHUS KIIOYEBBIX KOMIETCHLUN B
TUMHA3UU  BbIJCNICHBl HMHTEPAKTUBHBIE O00pa3oBaTelIbHbIE TEXHOJOTMH. [JaBHas 1eidb MPUMEHEHUS
COBPEMEHHBIX TEJIarOrMuecKnX TEXHOJOTUH — TIPHJaHHE TI03HABATEILHOM JIEATEIbHOCTH Ha YpOKe
XapaKTepUCTHK WHTEpeca, aKTUBHOCTH, MOTHBHPOBAHHOTO BBIOOpa BapUAHTOB pelICHHs 3ajadd. B
YCJIOBHUSIX KOMIIETEHTHOCTHOTO OOy4YeHHs HaumOoJee aKTyallbHBIMH CTAHOBSITCS TEXHOJIOTHMH Pa3BUTH
YMCTBEHHOU JESTEIHbHOCTH, OCHOBHBIMH UY€pTaMU KOTOPOW BBICTYIMAIOT MPOIECCyalibHasi OpPUEHTAIlUS;
OTHOCUTEJIbHAS 1IEJIOCTHOCTh; OPUEHTALUs YYallMXCs Ha CaMOCTOSITEIbHOE OCBOEHHE HOBOIO OIBITA,
pa3BUTHE CBOMX IMO3HABATENIbHBIX BO3MOXKHOCTEH; MpecTaBleHue Mpolecca 00YYeHHs] KaK TBOPUYECKOTO
MOKCKAa pelIeHUs] MO3HABaTENbHBIX 3a/lay; MO3HaBaTeldbHas pediexcus Haja pe3ylbTaTOM U MPOIECCOM
MO3HAHUS; aKTHBHAS TMO3MIMS y4allerocss B Ipoliecce O00ydeHHs (CaMOCTOSITENbHBINH BBIOOpP BapHUaHTOB
pellieHus, IPUHATHE PELISHUs, OIIEHOYHAs IeATeIbHOCTD); MO3UIUS MeJjarora Kak «mapTHépa mo yueoHomy
WCCIIEIOBAHUIO»; W3MEPSAEMOCTh U BOCIPOHM3BOJUMOCTH pE3yJbTaToB. Hapsigy ¢ TpaauilmOHHBIMU
TEXHOJIOTHSIMHU, peanu3yembie ¢ mnpumeHeHuem WKT, s mocTikeHuss 00pa3oBaTeNbHBIX IEed U
peanu3anuu pabouyel MporpamMMsbl MPEIOIaraeTcsi MPUMEHEHUE CIEAYIONUX COBPEMEHHBIX TEXHOJIOTHA:

- mpo0sieMHOe 00yUYEeHUE;

- IPOEKTHOE 00YUCHHE;

- 00y4eHHe B COTPYTHUYECTBE;

- TEXHOJIOTHUS Pa3BUTHUSI KPUTHYECKOTO MBIILICHNUS;
- UCCJIe/IOBATEIbCKHUE TEXHOIOTHH 00YYCHHUS;

- UT'POBBIC TCXHOJIOTUH;

- ypoBHeBas quddepennnanus. [I[puMeHeHrne 3TUX TEXHOJIOTUN CIIOCOOCTBYET:



* CO3JIaHMIO MICUXOJIOTHYECKOro KoMgopTa B mporecce 00y4eHus U aTMOoc(epbl JeI0BOT0 COTPYAHUYECTBA
JIeTe, IearoroB U ponUTeNel, OCHOBAHHOTO Ha CTPOTOM BBIINIOJHEHUN B3aUMHBIX 00513aTENIbCTB;

* 00€eCIIeueHUIO YCJIOBHI;'I JIIA HHHHBHﬂyaﬂBHOﬁ TPACKTOPHUH PA3BUTUA KAXKIAOI'O IIKOJIbHUKA, OTBEYaroIIeH
€T0 UHTCPCCaM, HOTpe6HOCT$IM 1 BO3MOKHOCTSIM,

* (QOpPMHUPOBAaHUIO CHUCTEMbl ONOPHBIX ©0a30BBIX 3HAHUW U YMEHHM, COCTABISAIOIIUX OCHOBY IpHU
MOCIIEAYIOIEM 00yUeHUY;

* GOPMUPOBAHUIO CHCTEMBI OLIEHKH M CAMOOIICHKH, aJICKBATHON PEeaTbHBIM JTIOCTIKEHUSM JIETEH, CO3JaHHIO
Ha JTOH OCHOBE YCIOBUH [JIsi TNPUHATHS PEOCHKOM CaMOCTOSITENIbHBIX OTBETCTBEHHBIX pELICHUI B
OTHOIIIEHUHU BbIOOpA TOM MHOI 00pa30BaTEIbHON TPACKTOPHUH.

JIiis  pemieHusi OOCTABJIECHHBIX IEJIE  Ba)KHA peaJn3alus  MEXKIPEAMETHBIX CBI3EM B IIpOIlecce

npenofaBanHus. OHM cHOCOOCTBYIO nydiieMy (OpMHPOBAHHUIO OTAEIbHBIX MOHATUNW BHYTPU MpEAMETa,
TPYMI U CUCTEM, MEKIIPEAMETHBIX MOHATHI. CBs3b MEXAY y4eOHBIMU MPEAMETAMU SIBIISICTCS MIPEXKIE BCETO
OTpakeHHEeM OOBEKTUBHO CYIIECTBYIOIIEH CBA3M MEXKIY OTACIbHBIMA HaAyKaMU U CBSA3H HAYK C TEXHHUKOM, C
MPAKTUYECKONH JEeATENIbHOCThIO Jrofei. HeoOxXxonmMocTh TakoW CBSI3M JUKTYETCS JUAAKTHUYECKUMHU
MPUHIIUIIAMUA 00YYEHUS, BOCITUTATEIHHBIMU 3aJ]a4aMH IIKOJIbI, CBSI3bI0 O0YUEHHUSI C KU3HBIO, TTOJATOTOBKOM
yYamuxcss K TPaKTHYECKOW JedreiapbHOocTH. Pabodass mporpamMma TpeirojaraeT peaau3aldio B
00pa30BaTeILHOM IPOIECCE BHYTPUIIUKIIOBBIX (CBSA3M MaTeMAaTUKH ¢ MH(OOPMATUKOHN, (DU3UKOM, XUMUEH) U
MEXIIMKJIOBBIX (CBSI3M MaTeMaTHKU C reorpadueit) cBsi3eil depe3 MOJAECTUPOBAHUE W PEIICHHE 3ajad
MPAaKTUYECKOW HAIIPaBJIEHHOCTH, CHCTEMY UHTEIPUPOBAHHBIX YPOKOB.

KomnbrorepHoe obecrieyeHne YpoKoB :
JleMOHCTpallMOHHBIA MaTepuai (KOMIBIOTEPHBIE IPE3EHTALINN ).

IIpe3eHTanuu, KOTOpble TOTOBUT YUYHMTENIb K YPOKY, 00€CHEUMBAIOT HArsHOCTh MPHU HU3YYEHUH HOBOTO
MaTepuaiga, 3KOHOMST BpeMsl Ha YpOKe, MOBBIINIAIOT MOTHBALMIO YYallUXCsl K H3YYEHHIO NpeaMeTa.
[To3BousitOT paboTaTh C Mpe3eHTAIe B MHTEPAKTUBHOM PEXHUME.

3agaHus JUIA yCTHOrO cyera. DTH 3aJjaHus JIAlOT BO3MOXKHOCTh B YCTHOM BapHaHTe OTpabaThIBaTh
pa3auyHbIe BOIPOCHl TEOPUM U MPAKTUKU, MPUMEHSS MPUHIUIBI HAMISAHOCTH, AOCTYMHOCTH. VX MOXKHO
UCIOJIb30BaTh Ha JIOOOM ypOK€ B PEXHUME YUYMTEIb — YYEHHUK, B3aUMOIPOBEPKH, a TaKXe B BUJE
TPEHUPOBOYHBIX 3aHATUH.

DJIeKTPOHHBbIE Y4eOHUKH. lcmonb3yloTcsi B KauecTBE BUPTYAJIbHBIX JIA0OpATOpUM TPHU MPOBEICHUU
MPAaKTUYECKUX 3aHSATHH, YPOKOB BBEJEHHS HOBBIX 3HAaHWW. B HUX 3aKifoueH OOJIBIION TEOPETUUYECKUN
MaTepHall, MHOTO TPEHAKEPOB, MPAKTUYECKUX U UCCIIEIOBATEIILCKUX 3aJJaHU, CIpaBOYHOTO Marepuana. Ha
m000M U3 YpPOKOB BO3MOXKHO HCIIOJIb30BAaHUE KOMIBIOTEPHBIX YCTHBIX YIPAXHEHUH, TPUMEHEHHUE
TPEHAXXEpa YCTHOIO CYETa, YTO AKTHUBU3UPYET MBICIUTENBHYIO JEATEIBHOCTh YYalIUuXCs, Pa3BUBAECT
BBIUMCIIMTENIBHBIE HABBIKM, TaK Kak II03BOJISIET OCYLIECTBUTh MHOM MOAXOJ K H3y4aeMOM TeEMeE.
HNHTepakTHBHBIE reOMETPUYECKUE CPeAbl.

Ha YpoOKax reoMcTpuu B 7-9 knaccax HUCTIOJIB3YIOTC HHTCPAKTUBHBLIC I'COMETPUUCCKUC CPCIbL «Kupas
MaTe€MaTHuKa» I[J'ISI TOTO, 4TOOBI 3HAHUS yqamuxces ObLIH PE3YyIbTATOM HX COOCTBEHHBIX IIOUCKOB,
HCO6XO,[[I/IMO OpraHru30BaTb JTU IIOUCKH, YIHIPABJIATH Y4YalIUMHCA, PpPa3BHUBATb WX I[MO3HABATCIBHYIO
ACATCIBbHOCTD. 3TOMy NIOMOT'alOT UHTCPAKTUBHBIC CPCIIbI.



[Ipu WCmONB30BaHUM WHTEPAKTHBHBIX CpEN pPean3yeTcsl ICSTeIbHOCTHBIM XapakTep OOpa3OBaHMS,
HaIpaBJIEHHOCTh COJIEPKaHMUs 00pa3oBaHUs Ha (QopMUpOBaHWE OOIIMX YYEOHBIX YMEHUW M HaBBIKOB,
0000OIICHHBIX CIMOCOOOB yYeOHOH W TO3HABATEIHHOM JESATEIBHOCTH, MPOUCXOAUT (HOPMHUPOBAHUE
KIIFOYEBBIX KOMHCTCHL{I/Iﬁ — T'OTOBHOCTHU Yy4YalIUXCAd UCIOJIb30BATh YCBOCHHBIC 3HAHUA, YMCHUSA U CIIOCOOEI
ACATCIIbHOCTHU B peaﬂbHOﬁ JKHU3HU Ui pCIICHUA NPAKTHUYCCKUX 3a/ldad, pa3BUTHC MOTHUBANU Y YHAIIUXCA K
HU3YUCHUIKO MATCMATHUKH. HUcnionb3oBanue KOMITBIOTCPHBIX TEXHOJIOTHUH B npenoaaBaH MATCMATHKU
IMMO3BOJIACT HCIIPCPBIBHO MCHATH CI)OpMBI pa60TbI Ha YPOKEC, IOCTOAHHO 4YCPCAO0BaTh YCTHBIC U IMMCbMCHHLIC
VIPaKHEHUS, OCYIIECTBISITh pa3Hble TMOAXOIbI K PEIICHHI0 MAaTEMAaTHYeCKHX 3ajad, a ATO MOCTOSHHO
CO3IIaCT W TIOJJICPKUBACT WMHTEIUICKTYallbHOE HANpsDKEHUE Ydarmxcs, GOpMUPYEeT y HUX YCTOHUMBBIN
MHTEPEC K U3YYCHUIO JIAaHHOTO MIPeMETa.

Coaep:xxaHue Kypca MaTeMaTHKH 5-6 Kiacc.

Apudmertuka.
Harypajbnble yucaa. HarypanbHsiid psaa. JecaTuaHas cucteMa cuuciaeHus. ApudMeTnuecKkue 1eHCTBUs ¢
HaTypaidbHbIMH yuciamu. CBoiicTBa apudmernueckux aeiictBuil. [loHATHE O CTENEHW ¢ HATypalbHBIM
nokasareneMm. KBagpar u ky0 uucia. YnciaoBble BbIpaKE€HUS, 3HAUEHUE YHMCIOBOrO BhIpakeHUd. [lopsiiok
JEHCTBUI B YMCIIOBBIX BBIPAXKEHUSIX, UCIIOJIB30BaHUE CKOOOK. PelieHne TeKCTOBbIX 3a7au apuPpMETHUECKUM
crocoOoM. JleneHue ¢ 0CTaTKOM.

JApodu. OObikHOBeHHBIE [poOu. OcHOBHOE CBOWCTBO JpoOu. CpaBHEHHE OOBIKHOBEHHBIX ApOOE.
Apudmerndeckre ACWCTBUS C OOBIKHOBEHHBIMH JPOOSIMH: CIIOKEHHE M BBIYMTAHHE JPOOEH ¢ pa3sHBIMHU
3HaMEHATEesIMH, YMHOXKXEHHE U JieJieHIe OOBIKHOBEHHBIX ApoOeii. HaxoxaeHne yacTu OT IEeJoro M Leoro
I10 €0 YacTH B OJuH npueM. [lecstuunsie 1pobu. CpaBHEHUE NECATUYHBIX JpoOei.

Apudmerndeckue aercTBus ¢ apobsvu. [IpencrapiieHne NeCATUYHON OpoOW B BHJIEC OOBIKHOBEHHOH W
OOBIKHOBEHHOH B BUJE AccaTuuHOW. [IpornieHThl. HaxoX/1eHne MpoIeHTOB OT BEJTMYHUHEI U BEITUYHHBI 110 €€
MpoLEHTaM. PeleHne TEKCTOBBIX 3a/1a4 Ha MPOLIEHTHI.

HN3mepenusi, npudnKeHns, OLEHKN. 3aBUCUMOCTH MEXIYy BeIMYMHAMU.EIUHUIBI M3MEpEHUs JIHHBI,
Iom@aaM, o0beMa, MacChl, CKOPOCTH, BpeMEHHU. [IpruMephbl 3aBUCUMOCTEH MEKAY BEIMYMHAMHU: CKOPOCTD,
BpEMs, pacCTOSHHE; IPOM3BOJUTEILHOCTh, BpeMsi, palboTa; IIeHA, KOJIMYECTBO, CTOMMOCTb M JIp.
[IpencraBnenne 3aBUCHMOCTEH B Buae Gopmyi. Berumcienus mo ¢opmynam. Pemenne TEKCTOBBIX 3a1ad
apu(pMETHYECKUM CIIOCOOOM.

Dnemenmot anzeopol

Ucnonb3oBanue OykB [uIsi 00O3HAu€HUs 4YMCEN; JUISL 3aIUCH CBOWCTB apu(MeTHUYEeCcKuX JeHCTBUIL.
bykBennsle BelpakeHUs. UnciaoBoe 3HaueHHEe OyKBEHHOTO BBIpaKEHUs. YpaBHEHUE, KOPEHb YPaBHEHUS.
HaxoxneHre HeM3BECTHBIX KOMIIOHEHTOB apH(PMETHUECKUX IEHCTBUI.

Haznaonaa zeomempus.

Harnsguele mpexacraBineHuss o ¢urypax Ha IUIOCKOCTH: MpsMas, OTPE3OK, JIyd, YroJ, JIOMaHas,
MHOTOYT'OJIbHUK, NMPaBUJIbHBIA MHOTOYIOJbHUK, OKPYXHOCTb, KpYT. UeThIpexyrojibHUK, MPSIMOYTOJbHUK,
KBajapaT. TpeyroibHHK, BHIbI TPEYrojabHUKOB. WM300pakeHue reomerpuueckux ¢uryp. Bzaumuoe
pacrojoKeHUE JBYX NPSIMBIX, ABYX OKPYKHOCTEH, NpPSIMONH M OKPYXHOCTU. [[IMHA OTpe3ka, JOMaHOM.
Ilepumerp MHOroyroiapHuka. EnMHHIBI W3MEpeHUs [UIMHBL. VI3MepeHue [UIMHBI OTpe3Ka, IMOCTPOCHHE
OTpe3Ka 3aJaHHOW JnuHBL. Yroa. Bunel yrios. I'panycHas Mepa yria. M3mepenue u mocTpoeHue yria c
nomMoIeio TpaHcnoprtupa. Ilonstue mromaan ¢urypsl. Eaununel usmepenus miomaau. Ilnomans
NpsIMOYTOJIbHUKA, KBajapara. PaBHoBenukue ¢urypsl. HarnmsgHele mpeacTaBieHHs O HPOCTPAHCTBEHHBIX



¢durypax: ky0, mapamienenunen, nOUpamuaa, map, cdepa, KoHyc, uMIUHApP. M300paxkeHue
MpOCTpaHCTBEHHBIX Puryp. [Ipumeps! ceuennii. MHOTOTpaHHHUKH, MMPaBWJIbHBIE MHOTOTPAaHHUKH. [Ipumepsl
pa3BEepTOK MHOTOTPAHHUKOB, IMJIMHApa, KoHyca. IloHstue oOvema. Egununer ob0vema. OO0bem
IpSIMOYTOJIBHOTO Tapaiuienenunesna, kyoa. [lonstue o paBencTBe ¢uryp. MaremaTHka B UCTOPUYECKOM
pasBuTHu. Mcropus (opMHUpOBaHMS TOHSATHS YWCIA: HATypaJbHBIE YHWCIA, JpOOU, HEIOCTaTOYHOCTh
palMOHAIBHBIX YUCEN JUIsl TEOMETPUYECKUX W3MEPEHMH, MppalnuoHaibHble 4ucia. CTapUHHBI CHCTEMBI
3anucu yucen. Jpobu B BaBusnone, Erunre, Pume. OTkpbiTHe necatndnbix apoOeit. CTapuHHbBIE CHCTEMBI
Mmep. [losgBnenue oTpunarenbHbix ynucen u Hyis. JI.Marauukuit, JI.2unep.

Conep:kanue Kypca MmaTeMaTukH 7-9 Kiacce .

Apugpmemuxa
PanmonaneHbie yncna. PacmmpeHne MHOXECTBA HaTypaJIbHBIX YMCEl 10 MHOXKECTBA LIEJIbIX. MHOXeCTBa
LeJIBIX YKMCEN 0 MHOKECTBA pallMOHAJIbHBIX. PallMoHambHOE YMCIO Kak OTHOLIEHHE m/n, rAe m — LEenoe
4HCII0, N — HaTypalbHOE. CTENEHb ¢ LIeIbIM NT0Ka3areneM. JleficTBuTenbHble yncna. KBagpaTHelii KOpeHb u3
yucna. Kopenb Tperbell crenenu. 3anuch KOpHEH ¢ MOMOILBIO CTENEHH ¢ JpOoOHBIM noka3aTteneM. [lonstue
00 WppalMOHATBHOM 4HCIe. MppanuoHaNbHOCTh YHUCIA U HECOM3MEPHMOCTh CTOPOHBI M JHMArOHaIN
kBazpara. JlecsiTuuHble NPUOIMKEHUS HPPALMOHAIBHBIX uuceld. MHOXKECTBO JE€HCTBUTENIBHBIX YHCEI;
IIPEJICTABICHUE  JICHCTBUTENIBHBIX  4UCEl  OECKOHEYHBIMH  JECATUYHBIMU  JIpo0simu.  CpaBHeHue
neiicrButenpHbIX yncen. Koopaunarnasa npsmas. M300paxeHue yncen TOUKaMyd Ha KOOPIMHATHOW MPSMOM.
Yucnosele npoMexyTku. M3mepenus, npubinxenus, olueHku. PasMepsl 00BbEKTOB OKpYXKarolero Mupa (ot
3JIEMEHTapHbIX YacTUll 10 BceneHHoil), ATUTEIbHOCTh NMPOLIECCOB B OKpy’KarolleM Mupe. Beinenenue
MHOXHTESI — CTENeHH JAeCATH B 3anucu uyucia. [IpuOmxk€HHOe 3Ha4YeHHWE BEIMYUHBI, TOYHOCTb
npubnmxenus. [Ipukuaka u oLeHKa pe3yabTaToB BEIYMCICHUH.

Anzeopa

Anrebpanueckue BbIpaXeHHs. DBykBeHHbIe BbIpakeHUs. UuHCIOBOe 3HaueHHE OYKBEHHOT'O BBIPAKEHHMS.
JlonycTuMble 3HaueHUsl mepeMeHHbIX. [logcTaHOBKa BbIpaXKeHHH BMeCTO nepeMeHHbIX. IIpeoOpazoBaHue
OYKBEHHBIX BBID@KEHHH Ha OCHOBE CBOMCTB apu(MeTHdyeckux JAelcTBUil. PaBeHCTBO OyKBEHHBIX
BoIpaxkeHUil. ToxxaectBo. CrTeneHb ¢ HAaTypaldbHBIM IIOKa3aTeleM M ee cBoicTrBa. OAHOWIEHB U
MHorousieHsl. CteneHb MHorowieHa. Cllo)KeHHE, BBIYMTAHHME, YMHOKEHHE MHOTOWIEHOB. DopMyJibl
COKpAILlCHHOTO0 YMHOXXEHHS: KBaApaT CyMMbl M KBajgpar pazHocTh. DopMynia pa3HOCTH KBaJApaTOB.
[IpeoOpa3oBaHue 1ENOro BBIpAXEHUS] B MHOrOwWwIeH. Pa3liokeHne MHOTOYJICHOB Ha MHOMKMUTENH.
MHorounensl ¢ oxaHoi nepeMeHHOM. Kopens MHorowiena. Ksagpatnelii TpexwieH. PaznoxeHwue
KBaJpaTHOIO TPEeX4JeHa Ha MHOXuTenu. AnreOpandeckas IpoOb. OCHOBHOE CBOWCTBO aireOpandeckoit
napobu. CrokeHue, BBIYMTAHUE, YMHOXEHME, JeleHue anredpanueckux apoOei. CTeneHb C LeENbIM
nokasaresieM U ee cBoiicTBa. PaloHanbHble BRIpaKEeHHsI U UX MTpeoOpa3oBanus. JJoka3zaTeabCTBO TOXKIECTB.
KBagpatusie kopHu. CBolicTBa apu(MeTHUECKHMX KBAJpPaTHBIX KOPHEW M UX TNPUMEHEHHEe K
peoOpa3oBaHUIO YHUCIOBBIX BBIPAKEHUH M BBIYUCICHHUSAM. Y paBHEHHs. YpaBHEHUE C OJHOW MEpEeMEHHOM.
Kopens ypaBHeHus. CBOWCTBA YHMCIOBBIX PAaBEHCTB. PaBHOCHMIIBHOCTH ypaBHeHUU. JIMHElHOE ypaBHEHHE.
KBagparnoe ypaBHeHue: ¢popMyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenne ypaBHeHHi,
CBOJSAIIMXCS K JIMHEHHBIM M KBaJpaTHbIM. [IprMepsl pemenus ypaBHEHUN TPETbeW W YETBEPTOU CTEIIECHH.
Pemenuie npoOHO-palinoHaIbHBIX YpaBHEHUN. YpaBHEHHUE C JBYMs NTepeMEeHHbIMU. JIMHElHOe ypaBHEHUE ¢
IBYMsI TIEPEMEHHBIMU , NIPUMEPBI PELICHMs] YpaBHEHUH B LenbIX uyucinax. Cucrema ypaBHEHUH C IBYMs
nepeMeHHbIMU. PaBHOCWIIBHOCTB cucteM. CHCTEMBI JBYX JIMHEWHBIX YpaBHEHUH C ABYMs IEPEMEHHBIMY;
pelIeHue MOJCTaHOBKOW U CiOKeHHEM. IIpuMepsl perieHuss CUCTEM HEIMHEHMHBIX YPAaBHEHUH C JBYMs
nepeMeHHbIMH. PerieHne TEeKCTOBBIX 3ahay anreOpandeckuM crocobom. JlekapToBbl KOOpAWHATHI Ha
wiockocTu. ['paduyeckas MHTepHperanus yYpaBHEHUs C JAByMs IepeMeHHbIMHU. ['padux nuHeilHOro
YpaBHEHMsI C ABYMs NEPEMEHHBIMH. YTJIOBOH KOA(QGUIMEHT MPSIMOH; yCIOBUE MapayIeIbHOCTU MPSIMBIX.



I'paduku mpocTeHImMX HEIMHEWHBIX ypaBHEHUWH: mapaboiia, rumepOosia, OKpYKHOCTh. I 'paduueckas
MHTEpIIpEeTalysl CUCTEM YpaBHEHUU C OByMs mepeMeHHbIMU. HepaBeHcTBa. UncioBble HEpaBEHCTBA U UX
cBoricTBa. HepaBeHCTBO ¢ 0AHON mepeMeHHON. PaBHOCMILHOCTh HepaBEHCTB. JIMHElHbIE HEPaBEHCTBA C
onHou nepemeHHoi. KBagparHsie HepaBeHcTBa. CUCTEMBI HEPABEHCTB C OJJTHOM NIEPEMEHHOM.

Dynukyuu

OcHOBHBIE OHATHS. 3aBUCUMOCTH Mex 1y BenununHamu. [lonsatue pyaxmun. O6naacte onpeneneHus u
MHOECTBO 3HaueHUH GyHKmu. CriocoOs! 3aaanus dyHkuuu. ['paduk Gyakmuu. CoiicTBa QyHKIMI, KX
oTpaxkeHue Ha rpaduke. [Ipumeps! rpaduKoB 3aBUCUMOCTEH , OTPaXAIOIIUX peaabHble IPOLECCHI.
Yucnossle pyHkuu. OyHKINU, OMUCHIBAIOIINE IPSIMYIO U OOPaTHYIO IPONOPIUOHATIEHBIE 3aBUCUMOCTH,
ux rpaduku u cBoicTBa. JInHeiHas GyHKIus, ee Tpaduk u cBoiicTBa. KBaaparnunas GpyHkuus, ee rpaduk u
cBoiicTBa. CreneHHble (PyHKIMH C HATYpaJIbHBIMU NOKa3aTesiMu 2 U 3, ux rpaduku u cBoiicTra.. paduku
dymkmmit y= \x, y=\x 3 , y=|x|. UncnoBbie mocieoBaTeHOCTH. IIOHSTHE YHCIOBOI MOC/IEI0BATEILHOCTH.
3aganne moCIeJ0BaTeIbHOCTH PEKYPPEHTHOM (hopMyroi 1 popmMyitoii n-ro wieHa. ApudmMeTrnaeckas u
reoMeTpuyecKkas mporpeccu. @opMyIibl n-ro 4ieHa apuPMEeTHIECKON U TeOMETPHIECKON MPOTPECCHH,
CYMMY MEpBbIX N —X WwieHOB. M300paxeHnne 4ieHoB apu(MeTHIecKoi U TEOMETPUUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM MIIOCKOCTH. JINHEHHBIH U SKCIIOHEHIIUATIBHBIA pOCT. CII0KHBIE MPOIICHTHI.

Bepwlmnocmb u cmamucmuka

OnucarenpHas cratuctuka. [IpeacraBnenue AaHHBIX B BUAe Tabmwuil, auarpamm, rpadukon. CiydaiiHas
M3MEHUYUBOCTh. CTaTUCTUYECKHE XapaKTEepPUCTUKH HaOOpa MaHHBIX: cpeaHee apudMeThdyeckoe, MeAHaHa,
HauOoJblllee U HauMEHBIIIEe 3HAUEHHUs, pazMax, aucnepcus. Pernpe3eHTaTHBHBIC W HEpENpe3eHTATHUBHBIC
BbIOOpKHU. CrnyyaiiHble COOBITHS M BepOsATHOCTH. [loHSATHE O ciay4ailHOM OMNBITE W CIy4ailHOM COOBITHH.
OneMeHTapHbie coObITus. Yactora ciydaitHoro coObiTUs. CTaTUCTUYECKMM TOAXOA K TOHSTHIO
BepoaTHocTH. HecoBmectumble  coObiTus. ®opMyna  ClIOXEeHHS  BeposTHOcTed.  BeposTHocTH
MPOTHBOMOJOXKHBIX CcOObITHH. He3aBucumpie cOOBITHS. YMHOXKEHHE BeposiTHOCTeH. JlocToBepHBIE U
HEBO3MOXKHbIE COObITHS. PaBHOBO3MOXHOCTH cOOBITHM. Kitaccuueckoe ompeneneHne BEPOSTHOCTH.
KomOunatopuka. Pemnienne xoMOMHATOpHBIX 3anad nepebopoM BapuaHToB. KoMOMHaTOpHOE NpaBHIIO
ymHOxeHus. [lepectanoBku u dakropuan. Jloruka u MHOXKecTBa TOXIECTBEHHO-MHOKECTBEHHBIE TIOHSTHSI.
MHO0X€eCTBO, 3JIEMEHT MHOKECTBA. 3a/laHUE MHOXKECTB IEPEUYMCIECHUEM IJIEMEHTOB, XapaKTEPUCTHUECKUM
cBoiicTBOM. CraHaapTHble 0003HAUYEHUS YMCIOBBIX MHOXecTB. [lycToe MHOXECTBO M ero o003HaueHHeE.
[TonmHO)ecTBO. OObEeTUHEHNE U NIEPECEUEHHE MHOXKECTB, Pa3HOCTh MHOXKECTB. MIutrocTpanus OTHOLIEHUH
MEX1Yy MHOXXECTBAaMU C TIOMOIIbIO Juarpamm Oinepa — Benna. Onementsl joruku. [lonsitue o
PaBHOCUJIBHOCTH, CJI€IOBaHUH, YHOTPEOJIEHUH JIOTMUECKUX CBSA30K €CJH. .., TO, B TOM U TOJIBKO TOM CIly4ae,
JIOTUYECKHE CBSI3KHU U, WIIH.

Mamemamuxa 6 ucmopuiecKkom pazeumuu

Hctopust ¢popMupoBaHuUs MOHATUS YHCIA: HATypalbHbIE YuCIia, APOOH, HEJOCTATOYHOCTh PAIlMOHAIBHBIX
yuCeN I T€OMETPUUYECKUX H3MEpPEHUN, MppauuoHalIbHble uncia. CTapuHHBIE CHUCTEMBI 3alMCH YHUCE.
Hpobu B BaBunone, Erunte, Pume. OrtkpbiTHe AecsITUYHBIX JpoOeil. CTapuHHBIE CHCTEMBI MEp.
Hecstuunple Apobu U MeTpuueckass cucrtema wmep. [losBneHue oTpuLaTeIbHBIX uucen U Hyms. JL.
Maruuukuii, JI. Ditnep. 3apoxaenue anredps! B Heapax apudmeruku. An-Xopesmu. Poxiaenne OykBeHHOMN
cumBonuku. II. ®epma, ®. Buer, P. Jlekapr. Hcropusi Bompoca o HaXOXIeHUH (QOpPMYN KOpHEH
anreOpandecknx ypaBHEHHi, Hepa3pelIMMOCTh B pajiMKajaX YpaBHEHUH cTemneHHu, Ooibluel yeThpéx. H.
Tapranes, Jx. Kapnano, H. X. AGens, O. I'amya. M300pereHne Merola KOOPAWHAT, MO3BOJISIOLIETO
NEPEeBOIUTh TeoMeTpruecKue 00BeKTHl Ha s3bIK anreOpel. P. Jlexkapt u I1. ®epma. IIpumeps! pa3anyuHbIX



CHUCTEM KOOpJIWHAT Ha TIockocTH. 3amada Jleonapmo Iluzanckoro (®dubonayum) o KpoJaWKax, 4YHCIaA
dub60Hayu. 3amaya o0 MaXMaTHON JOCKe. ICTOKM TeOpHH BEPOSITHOCTEH: CTPaxoBOE JEJI0, a3apTHHIE UTPHI.
I1. ®epma u b. [Tackans. . bepuymmm. A. H. Koamoropos.

I'eomerpus

Harasanasi reomerpusi. Harssiipie ipecTaBlIeHUs O IPOCTPAHCTBEHHBIX QUrypax: Kyo,
napasuielieuIe 1, pu3Ma, mupamua, map, cdepa, Konyc, uiuHap. M3o00paxeHue npocTpaHCTBEHHBIX
¢uryp. [Ipumepst ceyenunit. Muororpannuku. [IpaBunbHbie MHOTOTpaHHUKH. [IprMeps! pa3BEPTok
MHOTOI'PaHHHKOB, [IWJIMHIPA U KoHyca. [loHsaTre 00béMa; eanHHIBI 00bEMa. OOBEM NPSMOYTOILHOTO
napajienenuneaa, Kyoa.

I'eomerpuueckue purypsl. [Ipsameie u yribl. Touka, npsmasi, a0ckocTb. OTpe30K, Jyd. Yrona. Bumabl
yrioB. BepTukanbHble n cMexHble YIibl. buccekrpuca yrna. [lapaniensHble U IepeceKaronmecs npsimble.
[lepnenukynspHeie npsimble. Teopembl 0 NapaIeNIbHOCTH U NEPIIEHIUKYISIPHOCTH IPSIMBbIX.
[lepnenukynsp 1 HakIOHHAs K npsiMoi. CepeIMHHBIN NEPIEHIUKYIIAP K OTpe3Ky. [ eomeTpuueckoe MecTo
Touek. CBoMcTBAa OMCCEKTPHUCHI yIila U CEPEIMHHOrO MEPIEHANKYISIpa K 0Tpe3Ky. TpeyroasHuk. Bricora,
MeaHa, OMCCEeKTpHCa, CPEIHSS JIMHUS TPEYTONIbHUKA. PaBHOOEIpeHHBIE M1 pABHOCTOPOHHHE
TPEyroJIbHUKHU; CBOMCTBA U IPU3HAKU PaBHOOEAPEHHOI0 TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TpeyrojibHUKOB. HepaBeHCTBO TpeyroiabHuKa. COOTHOLIEHUS MEKIY CTOPOHAMU M YTJIaMH TPEYTrOJIbHUKA.
CymMa yriioB TpeyrosibHuKa. BHemnue yrisl TpeyronbHuka. Teopema ®aneca. [lonoOue TpeyronbHUKOB.
[Tpusznaku noxoOus TpeyronbHukoB. Teopema [Tugaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTO
yria npsMOYyrojbHOro TpeyrojabHuKa u yrioB ot 0 1o 180°; npuBenenue k octpomy yriay. Pemenue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXKA€CTBO. DOPMYIIbI, CBSI3bIBAIOIIHE
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJIHOTO U TOT'O K€ yrJa. Perienne TpeyroibHUKOB: TEOpeMa
KOCHUHYCOB M TEOpPEMa CUHYCOB. 3aMedaTebHble TOUKH TPEYroJbHUKA. YeThIpEX YT OJIbHUK.
[Tapannenorpamm, ero cBoiicTBa u npusHaku. [IpsMoyronbHUK, KBagpaT, poM0O, UX CBOMCTBA M MPU3HAKH.
Tpanenus, cpeanss IMHUA Tpaneuuu. MHOroyroybHUK. Belnykiible MHOrOyrosibHUKH. CyMMa yriioB
BBIIYKJIOTO MHOTOYTOJIbHMKA. [IpaBuibHble MHOrOYroiasHUKU. OKpyx’HOCTB U Kpyr. [lyra, xopaa. Cexrop,
cerMeHT. LleHTpasIbHbIN Yo, BIMCAaHHBIN Yo, BEIUYHHA BIIMCAHHOTO yria. BzauMHoe pacnonoxxeHue
IIPSIMON U OKPY>KHOCTH, IBYX OKpYyxHocTel. KacarenpHas U cexymas K OKpy>KHOCTH, UX CBOMCTBA.
BrnncanHble 1 onMcaHHbIE MHOTOYTOJIBHUKH. OKpPY>KHOCTb, BIIUCAHHAs B TPEYTOJIBHUK, U OKPYKHOCTD,
OIMCaHHAasl OKOJIO TPEYroJbHUKA. BrincaHHble U ONMCaHHbIE OKPYKHOCTH MPABUILHOTO MHOTOYTOJIbHUKA.
I'eomeTrpuueckue npeodpaszoBanus. [lousatue o paBeHcTse puryp. IloHsTHE O IBUKEHUU: OCEBas U
LEHTpaJIbHasi CAMMETPUH, NTapaJlJIeNIbHbII nepeHoc, ToBopoT. [louarue o nogodbun Guryp u roMOTETHH.
ITocTpoeHust ¢ TOMOLIBbIO HUPKYIISL U TMHENKH. OCHOBHBIE 3a/1a4M HAa IOCTPOCHUE: JACIIEHUE OTPE3Ka
II0T10J1aM; IIOCTPOEHUE YIJIa, PABHOTO IaHHOMY; IOCTPOEHUE TPEYTOJIbHUKA 110 TPEM CTOPOHAM; ITIOCTPOEHUE
NEePIEHANKYIISApa K MPsIMOM; IOCTPOCHUE OMCCEKTPHUCHI YIIa; JIeJIeHNe OTpe3Ka Ha IT paBHBIX 4acTei.
Pemenue 3aa4 Ha BEIYHUCIIEHHE, JOKA3aTENBCTBO U IIOCTPOEHHUE C UCIIOJIB30BAHNEM CBOWCTB N3YYEHHBIX

dburyp.

HN3mepenue reomerpudeckux BeJuuH. /[nuHa orpeska. Paccrostaue ot Touku 10 npsiMoi. Paccrosaue
MEXy MapaielbHbBIMU IpsMbIMU. [lepumeTp MHOTOYTOIBHUKA. [[11MHA OKPYKHOCTH, YUCIO JI; AJIMHA TyTH
OKpY>XHOCTH. ['pajtycHas mepa yria, COOTBETCTBUE MEXKy BETMUYNHOW LIEHTPAIIBHOTO yIila U JUIMHON JyTH
okpykHOCTH. [loHsITHE TUTOMAaAM TWTOCKUX GUryp. PaBHOCOCTaBICHHBIE U paBHOBeIUKHE GUrypsl. [1nomans
npsAMoyroJyibHUKa. [Inomanu napannenorpamMmma, TpeyrojbHUKa U Tpaneuud. [lnomanae MHOTOyroapHUKA.
[Tnomane kpyra u miomazas cekropa. CoOOTHOLIEHHE MEXAY TUIOMAAIMu o100HBIX (uryp. Pemenue 3agau
Ha BBIYUCIICHUE U JIOKA3aTEIbCTBO C UCMOIB30BaHNEM U3YUYEHHBIX (hOPMYIL.



Koopaunartsl. YpaBaenue npsmoii. KoopauHatsl cepennbl oTpeska. @opmyiia pacCTOSHUS MEXKITY
IBYMsI TOUKaMH IJIOCKOCTU. Y paBHEHUE OKPYKHOCTH.

BexTopsl. [Iiinna (Moayns) BekTopa. PaBenctBo BektopoB. Komnuneapusie BekTopsl. KoopauHatet
BEKTOpa. YMHOKEHHE BEKTOpa Ha YKCIIO0, CyMMa BEKTOPOB, Pa3JIOKEHHUE BEKTOPA IO IBYM
HEKOJUTMHEapHbIM BekTopaM. CKalsipHOE MPOU3BEICHIUE BEKTOPOB. TE€OpEeTUKO-MHOKECTBEHHBIE TOHSTHS.
MHOX€eCTBO, 3JIEMEHT MHOKECTBA. 3aJJaHNe MHOXECTB MEPEUUCIICHUEM 3JIEMEHTOB, XapaKTEPUCTUUECCKUM
coricTBoM. [TogmuOxecTBO. OOBEIMHEHHE U TIEPECEUCHNE MHOXKECTB. DIIEMEHTHI JOTHKH. OnpeencHue.
Axcuomsl u Teopembl. JlokazarenbcTBo. JlokazaTeabCcTBO OT MPOTUBHOIO. TeopeMa, oOpaTHast JaHHOM.
[Tpumep u korTprpuMep. [ToHATHE O PABHOCHIBHOCTH, CICIOBAHUY, YIOTPEOICHUE IOTUYECKUX CBSI30K
€CJIH ..., TO ..., B TOM U TOJBKO B TOM CJIy4ae, JJOTMUECKUE CBA3KHU U, UJTH.

I'eomeTpus B ucropudeckom pazputun. Ot 3emiiemepus k reomerpuu. [Tudarop u ero mkomna. Panec.
Apxumen. [loctpoenune npaBmIbHBIX MHOTOYTOJIBHUKOB. Tpucekuus yria. KBaaparypa kpyra. Y 1BoeHue
kyOa. Mctopus uucna s. 3osotoe ceuenue. «Hauana» Epknuna. JI.Oinep. H.M.JIo6aueBckuii. Uctopus
ATOro noctyiara. MzobpereHue MeToa KOOpAuHAT, MO3BOJISIFOIIETO MEPEBOIUTH T€OMETPUUECKHE
00BeKTHI Ha s13bIK anredpsel. P. Jlekapt u I1. ®depma. [Ipumepsl pa3nudHbIX CUCTEM KOOPAWHAT Ha
MJIOCKOCTH.

Mecto npeamera B gpeaepajbHOM 0a3UCHOM y4eOHOM ILIAHE.

CornacHo ®enepabHOMY 0a3MCHOMY y4eOHOMY IUIaHy JJIsi 00pa30BaTeNbHBIX YupexaeHuid Poccuiickoit
@denepany Ha U3yYEHHE MAaTEMaTUKHU HA CTYIIEHH OCHOBHOTO OOIIEro oOpa3oBaHMs OTBOAMTCS HE MEHEe
875 wacoB u3 pacuera 5 uacoB B Hememo B 5-9 kmaccax. CormacHo basucHoro yuye6HOrO
(oOpa3zoBarenbHOro) miaHa B 5—6 Kiaccax u3ydaercss mnpeamer «MaremaTuka» (MHTETpHUpPOBAaHHBIN
npenMer), B 7—9 kiaccax - «MaTtemaTrkay (BKIIOUAOLIUH pasnensl «Anredpa» u «['eomeTpus»).
MaTtemaTuka OTHOCUTCS K Psily YUEOHBIX MTPEIMETOB, KOTOPhIE B (pe/iepaIbHOM TOCyJapCTBEHHOM
o0pa30BaTeIbHOM CTaHAApTE OINPEIEICHbI KaK 00s13aTeNbHbIE 1711 U3yUYEHUsI B OCHOBHOM IIKOJIE.
[TpumepHas mporpamma ocHOBHOTO ob1iero oopasosanus (V-IX kimaccel) Mo MareMaTuke paccuuTaHa Ha
875 yuebnbix yacoB. [Ipu 3ToM B HEM npeaycMOTpEeH pe3epB CBOOOTHOTO yueOHOTO BpeMeHU B 00beme 90
y4eOHBIX 4acoB JUIs pealn3alli aBTOPCKUX IMOAX0/I0B, UCIIOIb30BaHUs pa3HOO0pa3HbIX (OPM OpraHHU3aLUuN
y4eOHOro IMpolecca, BHEIPEHUsI COBPEMEHHBIX METO/I0B 0OyUEHHS U Me1aroryecKiX TEXHOJIOTHH.
Cornacno ba3zucHoro yue6Horo (00pa3oBaTesbHOr0) MiIaHa B 5S—6 Kiaccax u3ydaercs npeamer
«MatemaTKa» (MHTETPUPOBAHHBIN MTpeIMeT), B 7—9 kiaccax - «MaremaTukay (BKIIFOUAIONIUI pa3ienbl
«Anredpa» u «I'eomeTpus»). Pacripenenenue yueOHOro BpeMEHU MEX]y pa3JeiaMy IPeICTaBICHO B

Tabnure
Knaccol MpeameTbl MaTEMATUYECKOTO LUMKNa | KoAMYecTBo Yacos Ha CTyneHu
OCHOBHOro 06pa3soBaHuA
5-6 MaTtemaTuKa 350
7-9 Anrebpa 315
feomeTpua 210

CocraBieHHbIe yueOHO-TeMaTUYECKHE TUIaHbl TO3BOJISIOT PeaIn30BaTh IporpaMMy 6a3zoBOro Kypca
MaTEMATUKHU.

TpeGoBaHus K YPOBHIO NOATOTOBKH YYAIMXCH
[Tporpamma o0OecnieunBaeT JOCTUKEHHE CIAEAYIOUINX PE3yIbTaTOB OCBOCHUSI 00pa30BaTEIbHON NPOTrpaMMbl
oOmero oopazoBanusi: M3yuenne MaTeMaTUuKu B OCHOBHOM IITIKOJIE JJA€T BO3MOKHOCTh 00YJarOIuMCs
JOCTUYb CIEAYIOUINX PE3YIbTAaTOB Pa3BUTHUSA:
I B 1MYHOCTHOM HAaNIPABJICHUM:




* YMEHUE ACHO, TOYHO, TPAMOTHO H3J1araTh CBOU MbICIIY B YCTHOM M MUCbMEHHOMN pe4H, MOHUMATh CMBICIT
MOCTABJICHHOM 3a/1a4l, BBICTPAUBATh APTyMEHTAIINIO, IPUBOIUTH TPUMEPHI K KOHTPIIPUMEPHI;

* KPUTUYHOCTh MBIIICHHS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIINYATh
THIIOTE3Y OT (aKTa;

* IPEICTABIICHUE O MATEMATUYECKOM HayKe Kak cepe deIoBeuecKoi neaTeIbHOCTH, 00 3Tanax ee
pa3BUTHSA, O €€ 3HAUUMOCTH JJISI PA3BUTHUS LIUBUIIN3ALINY;

* KPEaTUBHOCTbH MBILIJICHUS, THULIUATHBA, HAXOAYUBOCTh, aKTUBHOCTb IIPHU PEIICHUU MAaTEMaTUYECKUX
3aJ1ay4;

* YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YIbTaT YYCOHOM MaTeMaTHYECKOU IeITeIbHOCTH;

* CIIOCOOHOCTH K AMOIIMOHATILHOMY BOCIIPUSATHIO MAaTEMAaTHYECKUX O0OBEKTOB, 3a]1a4, peIICHUH,
pacCyXIeHUI;

I 1 B meranpeaAMeTHOM HANPABJICHUHU:

* IEpBOHAYATBHBIC TIPEJCTABICHUS 00 UCSIX U O METOJIaX MaTEMATUKN KaK YHUBEPCATHLHOM SI3bIKE HAYKU U
TEXHHUKHU, CPEJCTBE MOJCIIMPOBAHUS SIBJIECHUN U IPOLIECCOB;

* YMEHHE BUJIETh MATEMaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOMN CUTYallUH B IPYTUX AUCIHUIUIMHAX, B
OKpY’KaroIleH XKU3HHU;

* YMEHHE HAXOJUTh B PA3INYHBIX HUCTOUHUKAX MHPOPMAINIO, HEOOXOAUMYIO IS PEIICHUS
MaTeMaTHYECKUX MpoOIIeM, MPEACTABIATh €€ B MOHATHON (hopMe, MPUHUMATH PEIICHUE B YCIOBUAX
HETIOJTHOW U M30BITOYHOM, TOUHOM M BEPOSATHOCTHON MH(MOPMAIIIH;

* YMEHHE MIOHUMATh M UCIIOJIb30BAaTh MATEMAaTHIECKHIE CPEJICTBA HATIISAHOCTH (Tpad K, TUarpaMMBl,
Ta0JINIIBI, CXEMBI U JIP.) JUIS WJUTFOCTPAIH, HHTEPIPETAIINH, apTyMCHTAIINH;

* YMEHHE BBIJIBUTaTh TUIOTE3BI PU PEIICHUH YU€OHBIX 3aa4, TOHUMATh HEOOXOAMMOCTh UX ITPOBEPKH;

* YMEHHE NMPUMEHSITh HHAYKTUBHBIC U JIETYKTUBHBIE CIIOCOOBI pACCYKICHHH, BUACTh PA3JIMUHbBIE CTPATEr U
peleHus 3a1ay;

* IOHMMaHHUE CYUTHOCTH AJITOPUTMUUYECKUX MPEANUCAaHUN U YMEHHE JIEHCTBOBATh B COOTBETCTBUHU C
MPEJI0KEHHBIM aJITOPUTMOM;

* YMEHHE CAMOCTOATEIHHO CTaBUTh 1I€]IH, BRIOUPATh U CO3/1aBaTh AITOPUTMEI JIJISl PEIIeHHs YIeOHBIX
MaTeMaTHYECKUX MpodIIem;

* YMEHUE IJIAHUPOBATH U OCYIIECTBIIATh JEATEIIbHOCTh, HAIIPABIICHHYIO HA PEIICHUE 3aa4
HCCIIEJIOBATENIBLCKOTO XapaKTepa;

III B npeaMeTHOM HanpaBJICHUH:

e OBJIa/IeHHE 0A30BBIM MOHITHIHBIM arapaToM M0 OCHOBHBIM pa3jielaM COAEpIKaHUsI, IPe/ICTaBICHHE 00
OCHOBHBIX U3y4aeMBbIX MOHATUSX (YUCII0, TeOMeTpuiecKas purypa, ypaBHeHHE, (PYHKIIMS, BEPOSATHOCTD) KaK
BOXHEUIIMX MAaTEMaTUYECKUX MOJIEIISIX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh PEAIbHBIE TPOLIECCHI U
SIBJICHUS,

® yMeHHUe paboTaTh C MATEMAaTHIECKUM TEKCTOM (aHATTU3UPOBATh, U3BIIEKATH HEOOXOTUMYIO
nH(OPMAILIHIO), TPAMOTHO MPUMEHSATh MATEMATUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY, HCIIOJIb30BATh
pa3UyHbIC SI3bIKKU MATEMATHUKU;

® YMEHHE MPOBOIUTH KIaCCU(UKAINH, JTOTHIECKHE 000CHOBAHUS, TOKA3aTeIbCTBA MATEMAaTHIECKUX
YTBEPKJICHUI;
® YMEHHUE paclo3HaBaTh BUABI MATEMATUYECKUX YTBEPKICHHH (aKCHOMBI, OTIPEACTICHUS, TEOPEMBI U JIp.),
MpsiIMbIEe U 00paTHBIE TEOPEMBI;
® Pa3BUTHUE NPEICTABICHUN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIBHBIX /10 AEHCTBUTEIBHBIX YHCEL,
OBJIQJICHUE HABBIKAMU YCTHBIX, MUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIUNCICHUN;
® OBJIAJICHWE CHMBOJILHBIM SI3BIKOM aJTeOphI, MPUEMaMHU BBITTOJTHEHHUS TOKIECTBEHHBIX MPEe0Opa3oBaHUM
palMOHAIBHBIX BBIPAKEHUH, PEIICHUSI YPABHEHHI, CACTEM YPaBHEHUI, HEPABEHCTB M CUCTEM HEPABEHCTB,
YMEHHE UCIIOIB30BaTh UJICI0 KOOPAMHAT Ha INIOCKOCTH /11 MHTEPIPETAllM YPaBHEHUH, HEPABEHCTB,



CHCTEM, YMEHUE IPUMEHATh areOpanyeckre npeoOpa3oBaHus, anmnapaT ypaBHEHU U HEPaBEHCTB IS
pEIIeHNs 3a/1a4 U3 Pa3IuYHbIX Pa3zeiioB Kypca;

® OBJIaJICHHE CUCTEMON (DYHKIIMOHATIBHBIX MOHATUH, (YHKIIMOHAIBEHBIM SI3bIKOM M CHMBOJIMKOM, yMEHHE Ha
OCHOBE (DYHKIIHOHAJIbHO-TPAaUUECKUX MPEICTABICHUI ONMUCHIBATH M aHAIN3UPOBAThH pealibHBIC
3aBHCHMOCTH;

® OBJIaJICHHE OCHOBHBIMH CITOCOOAMU MPE/ICTABICHUS U aHAJIN3a CTATUCTUYECKHX JIaHHBIX; HAJIMUUE
MPEJCTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE U O PA3JIMYHBIX CIIOCO0aX MX
U3Y4EHHUs, O BEPOSITHOCTHBIX MOJIENISIX;

® OBJIA/ICHHE T€OMETPUYECKUM S3BIKOM, YMEHHUE UCIIOJIB30BATh €r0 I OMMCAHUS ITPEIMETOB
OKPY’KaroIlero MUpa, pa3BUTHE IPOCTPAHCTBEHHBIX MPEICTaBICHUN U N300pa3UTEIbHBIX YMEHUH,
pUOOpETEHNE HABBIKOB FEOMETPUUECKUX TOCTPOCHUH;

® YCBOEHHE CUCTEMAaTHUECKUX 3HAHUH O IIIOCKUX (PUIypax M UX CBOMCTBAaX, a TAK)Ke HA HAIJISIIHOM YPOBHE
— O IIPOCTEUIINX MPOCTPAHCTBEHHBIX T€JIaX, YMEHUE IIPUMEHATh CUCTEMATUYECKUE 3HAHUS O HUX JUIS
pEILIECHNs TEOMETPUYECKUX U NPAKTUYECKUX 3a]1a4;

® YMEHUS U3MEPATH JJIMHBI OTPE3KOB, BEJIMUMHBI YTJI0OB, UCIOJIb30BATh (DOPMYJIbI 111 HAX0XKJICHUS
MIEPUMETPOB, TUIOIIAACH U 00BEMOB F€OMETPHUECKUX (DUTYD;

® YMEHUE IIPUMEHSATH U3yUYEHHBIE TOHATHS, PE3YJIbTAThl, METObI ISl PELICHUs 3a/1a4 IPAKTUYECKOTO
XapakTepa M 3aJa4 U3 CMEKHBIX JUCLUIUIMH C UCIOIb30BAaHUEM IPU HEOOXOAMMOCTH CIPABOYHBIX
MaTEpUaJIOB, KAJIbKYJISITOPA, KOMIIBIOTEpPA.

Ilnanupyemble pe3yabTaThl H3YUYEHUSI MATEMATHKH B 5-6 Ki1accax

PanuonaneHble ynciia BeITyCKHUK HAydnuTCSA

® [IOHMMAaTh OCOOCHHOCTHU JAECCATUYHON CUCTEMbI CUMCIICHUS;

® BJIAJICTh MIOHATUSAMH, CBSI3aHHBIMHU C JAETMMOCTBIO HaTypaIbHBIX UHCET;

® BbIpaXKaTh YMCJIa B SKBUBAJICHTHBIX (popMax, BeIOMpas Hanbosee MOIXOAAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYalluy;

® CPaBHUBATH U YIOPSAIOUYNBATH PAllMOHAIbHBIE YNCIIA;

® BBINIOJIHATH BBIYHUCIIEHUS C PAllMOHAIBHBIMU YHCIAMH, COUYETasl yCTHBIE U MUCbMEHHBIE TPUEMBI
BBIYHCIICHU, TPUMEHEHUE KAIIBKYIIATOPA;

® 1ICTI0JIb30BATh MOHATHUS U YMEHMSI, CBSI3aHHBIE C MPONOPLMOHATIBHOCTHIO BEJIUUNH, IPOIIEHTAMHU B X0/1€
pelIeHrs MaTeMaTHYeCKUX 3a7a4 U 3a7a4 CMEKHBIX [TPEIMETOB, BBIIIOJIHATH HECIIOKHbIE MPAKTUYECKUE
pacuéThl. BEITYCKHUK NOTYYUT BO3MOYKHOCTD:

® [I03HAKOMUTHCA € TIO3ULIMOHHBIMY CUCTEMAMM CUUCIIEHUS C OCHOBAaHUSIMU, OTJIIMYHBIMHU OT 10;

® yriyOUTh U pa3BUTh MPEACTABICHUS O HaTypalbHBIX YMCIaX U CBOWCTBAX JIEIMMOCTH;

® HayYUTHCS UCIOIb30BATh MPUEMBI, PALIMOHATU3UPYIOIINE BIYMCICHUS, TPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BEIYUCIICHUS, BEIOMPAst MOAXOAALINM /I CUTyaluu croco0. JlelicTBUTeNnbHbIE Yncia
BrinyckHMK Hay4uuTCS:

® 1ICII0JIb30BaTh HAYAJIbHbIE MPEACTABIECHUS O MHOXKECTBE AEMCTBUTEIbHBIX UnCell; BITyCKHUK MOTy4UT
BO3MOKHOCTB:

® Pa3BUTH NIPEICTABIEHHUE O YNCIIE U YUCIOBBIX CUCTEMAX OT HaTYPaJbHBIX A0 ACUCTBUTEIBHBIX YUCEIL; O
POJIM BBIUMCIIEHUH B YEJIOBEUECKOM IPAKTHKE;

® pa3BUTh U YIIIYOUTH 3HAHUS O IECATUYHON 3aIMCH ACHCTBUTENbHBIX YKceN (IepUOIUUECKUE U
Hernepuoandeckue apoon) U3zmepenus, mpuOamKeHus, OIICHKH

BbinmycKkHUK HayuHTCS:

® 1CTI0JIb30BATh B X0JI€ PELICHUS 33/1a4 dJIeMEHTapHbIe MPEACTABICHUS, CBSI3aHHBIE C TPUOITMKEHHBIMU
3HAYEHUSIMU BEJIUYUH.

BbInyCKHUK IOJIYYHT BO3MOKHOCTD:



® [IOHSATb, YTO YMCIOBBIC JaHHBIE, KOTOPHIE UCIOIB3YIOTCS IS XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIEr 0
MUPA, SBIISIOTCS MPEUMYIIECTBEHHO MPUOIIKEHHBIME, YTO 10 3aIMCU TPUOIMKEHHBIX 3HAYCHUH,

cofiep Kaluxcsi B MHQOPMAIIMOHHBIX HCTOYHUKAX, MOYKHO CYJUTh O IMOTPELIHOCTH MPUOIIKEHUS;

® [IOHATH, YTO MOTPELIHOCTh PE3yJIbTaTa BHIYUCICHUHN 10JIKHA OBITH COM3MEpPUMA C IIOIPEIIHOCThIO
UCXOJHBIX TaHHBIX.

Harasinnasi reomerpusi BbIyCKHUK HAYy4YUTCS:

® pacro3HaBaTh HA YepTeXax, PUCYHKAX, MOJEIAX U B OKPY’KAIOIIEM MUPE IIJIOCKUE U ITPOCTPAHCTBEHHBIC
reoMeTpHUecKue GUrypsl;

e pacro3HaBaTh pa3BEPTKU Ky0a, MPSIMOYTOJIHHOTO NapayieNienuIea, MPaBUiIbHON MUpaMuIbl, TUIHHIPA U
KOHYCa;

® CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJILHOTO NapajliesIenune 1a;

® ONPEACTATH 10 JTMHEWHBIM pa3MepaM pa3BEPTKU (GUTYPHI TMHEHHBIE pa3Mepbl caMoil (PUTYpbI U HA00OPOT;
® BBIUUCIIATE 00BEM MPSIMOYTOJIBHOTO MapajulesenuIeaa. BelyCKHUK MOIyYUT BO3MOKHOCTB!

® BBIYUCIIATH 0OBEMBI IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYP, COCTABJIEHHBIX U3 IPSIMOYTOJIBHBIX
NapajuIeIeIUIEe0B;

® YyriyOUTh U pa3BUTh IPEACTABIECHUS O IPOCTPAHCTBEHHBIX F€OMETPHUECKUX (urypax;

® [IPUMCHSATDH ITOHATUC pa3BépTKI/I JJI1 BBITTOJIHCHUSA TPAKTUYCCKHUX paC‘-IéTOB.

IlnaHupyemble pe3yJbTAThI H3y4YeHHs aJaredpsl B 7-9 Kiaccax
PanuoHnanbHbIe yncja BelyCKHUK HAy4YUTCH:
1) noHMMaTh OCOOEHHOCTH ECATUYHON CUCTEMBI CUMCIICHUS,
2) BIaI€Th MOHATUSIMU, CBA3aHHBIMU C JIEJTMMOCTBIO HaTypaJIbHBIX YUCEIL;

3) BBIpaXkaTh 4yKcia B SKBUBAJICHTHBIX (popMax, BeIOUpas HauboJsee MOIXOA[IIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYaluu;

4) cpaBHUBATb U YIOPSAA0YMBATH PALMOHAIbHbIEC YHCIA;

5) BBINONHATH BBIYMCIEHUS C PAllUOHATIbHBIMU YHCIIAMH, COUETasl YCTHBIE U MUCbMEHHBIE TPUEMBI
BBIYHCIICHU, TPUMEHEHHUE KAIIBKYIIATOPA;

6) UCHOIb30BaTh MOHATUS U YMEHUS, CBSI3aHHBIE C TPOMOPLUOHATIBHOCTHIO BEIMYHH, TPOLIEHTAMH B X0J1€
peuIeHusl MaTEMaTHYECKHX 3a/1a4 U 33]1a4 CMEKHBIX IIPEIMETOB, BBIITOJIHATH HECIIOKHBIE IPAKTUYECKUE
pacu€Thl.

BpInyCKHUK MOJTYyYHT BO3MOKHOCTD:

7) IO3HAKOMUTHCS ¢ O3ULMOHHBIMU CHCTEMAaMH CUMCIIEHHS C OCHOBAaHUAMH, OTIIMYHBIMU OT 10;

8) yriayOouTh U pa3BUTh MPEICTABIECHUS O HATYPAIbHBIX YMCIIAX U CBOUCTBAX AECIMMOCTH;

9) Hay4UTHCS UCIOIB30BATh MPUEMBI, PALIMOHAIN3UPYIOIINE BEIYUCIEHHS, TPUOOPECTU MPUBBIUKY
KOHTPOJIMPOBATh BBIUMCIICHUS, BEIOUPAst MOIXOASIIMM Ul CUTyalluU CIOCO0.

JeiicTBUTEIbHBIE YMCJIA
BeIlTyCKHHK Hay4dnTCs:

1) ucnonp30BaTh HauaJIbHbIE IPECTABICHUS O MHOXKECTBE JEHCTBUTENbHBIX YHCET;

2) BNa/IeTh MOHATHEM KBaIpATHOTO KOPHS, IPUMEHSTH €T0 B BHIYMCIECHUIX
BbINyCKHUK MOJIYYHT BO3MOKHOCTD:

3) pa3BUTh IPEACTABJICHUE O YUCIIE U YUCIOBBIX CUCTEMAaX OT HATYPaJIbHBIX J0 AEUCTBUTEIBHBIX YHCEI; O
POJIA BBIYUCIICHUH B 4EJIOBEYECKOM ITPAKTHUKE;

4) pa3BUTb U YIIyOUTH 3HAHUS O AECATHUHON 3alUCH JEHCTBUTENBHBIX Ycen (IepUoIUUecKue 1
HETIePUONIECKHUE TPOOH)

HN3mepenusi, npudINKEeHUs], OLEHKH BBINyCKHUK HAYYHTCH:

1) ucnonp30BaTh B XO€ peIlIeHNUs 334 AIEeMEHTapHbIE MPECTABICHNUS, CBI3aHHbIE C MPUOIMKEHHBIMU

3HAQYEHHUSIMU BEIUYMH. BBITYCKHHUK ITOJIYYUT BO3MOXKHOCTD:



2) HOHSATh, YTO YUCJIOBBIE JTaHHBIE, KOTOPBIE UCIIONB3YIOTCS JUIsl XapaKTEPUCTHUKU OOBEKTOB OKPYKAIOILETO
MUPA, SBIIAIOTCS NPEUMYIIECTBEHHO NPUOIMKEHHBIMU, YTO 10 3aIUCU IPUOIMKEHHBIX 3HAYCHUH,

COZIep KALIMXCS B MH()OPMAIIMOHHBIX HCTOYHHUKAX, MOKHO CYIUTh O MOTPEIIHOCTH NPUOIMKEHUST; 3)
MOHATH, YTO MOTPEIIHOCTh PE3yJIbTaTa BEIYUCICHUH TOJDKHA OBITH COM3MEpPUMA C TIOTPEIIHOCTHIO UCXOIHBIX
JAHHBIX.

Auredpanyeckue BbIpakeHHUs1 BbINYCKHUK HAYYHTCS:

1) BnazieTh NOHATHSIMH «TOXAECTBO», «TOXKIECTBEHHOE Npeo0pa3oBaHKe», pellaTh 3a/1a4u, COAepKalue
OyKBEHHBIE JIaHHBIC; paboTaTh ¢ hopmyamMu;

2) BBINOJHATH IPE0OPa30BaHUs BEIPAXKEHUH, COAEPKALIMX CTEIIEHH C LEJIBIMU IIOKA3aTesIMU U
KBaJ[paTHbIC KOPHH;

3) BBIOJHATH TOKIECTBEHHBIE IPEOOPA30BaHUs PALIMOHAIBHBIX BEIPA)KEHUI Ha OCHOBE IIPaBUII JeHCTBUI
Ha/I MHOTOWICHAMH U alNre0pandeckKuMu Ipo0simMH;

4) BBIIOJHATH Pa3/I0KEHNE MHOTOUIEHOB HA MHOYKUTENIN. BBIMYCKHUK MOITYYUT BO3MOXKHOCTB!

5) Hay4UTHCSI BBIIOIHATH MHOTOIIArOBBIE TPE0OPa30BaHNUs PAIMOHAIBHBIX BBIPAKCHUN, TIPUMEHSIS
HIMPOKUN HAOOp CIIOCOOOB U MPUEMOB;

6) IPUMEHATH TOXKIECTBEHHbIE IPe0Opa30BaHus JUIsl peLICHHs 3a/1a4 U3 Pa3IMUHBIX pa3zesioB Kypca
(HampuMep, AJ1 HAXOXKACHUS HAaUOOJIbILIEro /HAUMEHbBILEr0 3HAUE€HUH BBIPAKEHUS ).

YpaBHeHMsI BbIIIyCKHUK HAYYUTCH:

1) periate OCHOBHBIE BU/Ibl PALIMOHAIBHBIX YPABHEHUH ¢ OJTHON IIEPEMEHHOM, CUCTEMBI ABYX YPaBHEHHH C
OJIHOM IIEPEMEHHOM, CHCTEMBI ABYX YPABHEHUH C ABYMsI IEPEMEHHBIMU;

2) NOHMMAaTh YpaBHEHUE KaK BaKHEHIIYI0O MaTEMaTUUECKYIO MOJIENb /ISl ONUCAHUS U U3YyUEHUS
Pa3sHOOOpa3HBIX PeabHBIX CUTYAIM, peIIaTh TEKCTOBBIE 33/1a41 AreOpandecKiuM crocoOom;

3) mpuMeHATh TpapuUecKue MpeICTaBICHU I NCCIIETOBAHNS YPAaBHEHHIA, NCCIICIOBAHUS U PEIICHUS
CUCTEM YPaBHEHHUH C IBYMs IEPEMEHHBIMU. BBIITYCKHUK MTOJIyYUT BO3MOKHOCTD:

4) oBnazieTh CrieUAIbHBIMU IPUEMAMU PELICHUS YPABHEHUH U CUCTEM YpaBHEHUMN; YBEPEHHO MTPUMEHSATh
anmnapar ypaBHEHUH JJIs pellieHus] pa3HO0Opa3HbIX 3a/1a4 MaTEeMaTHKH, CMEXHBIX IPEJMETOB;

5) npuMeHATh rpaguuecKue npecTaBIeHHs Ul UCCIeI0BaHHsl YPaBHEHHH, CUCTEM YpaBHEHUI,
cojiepKalux OyKBEeHHbIE KO (DUIIUESHTHI.

HepaBencTBa BhInyCKHMK HAY4YNTCH:

1) noHnMaTh ¥ NPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIEHUEM HEPAaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) pewaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; pelIaTh KBaJpaTHbIE HEPABEHCTBA
C ONOpo# Ha rpaduuecKue MnpecTaBIeHHs;

3) npuUMeHATH annapar HepaBeHCTB JUIs PELIeHUs 3ajlad U3 pa3IMyHbIX pa3/ieoB Kypca. BoImyckHuK
IIOJIYYUT BO3MOKHOCTb HayUUThCS:

4) BO3MOXHBIM NMPUEMAM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSTH anmnapar HepaBeHCTB IS
pelIeHns pa3Ho0Opa3HbIX MaTeMaTHUECKHX 3aj1ad U 3aj1ad U3 CMEXHbBIX NIPEIMETOB, PAKTHKY;

5) npuMeHATh rpaduyecKue NpeCTaBIeHUs AJIs UCCIEJOBAaHHSI HEPABEHCTB, CUCTEM HEPAaBEHCTB,
coJiepKamux OykBeHHbIE KO3 PuieHTsl. OCHOBHBIE MTOHSTHSL.
Yucsosbie pyHKUN BbINyCKHUK HAYYUTCH:

1) moHUMATh U UCIIOIB30BaTh (DYHKIIMOHAIBHBIE TOHATHS U S3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HAYCHNUS);

2) cTpouTh TpadUKH IEMEHTAPHBIX (DYHKIIHIA; HCCIEI0BaTh CBOMCTBA YUCIOBBIX ()YHKIIMI Ha OCHOBE
U3yUYEHUs TTOBE/ICHUS UX IPa(hUKOB;

3) noHuMaTh QPYHKIUIO KaK BaKHEHIITYI0O MaTEMaTHUECKYIO MOJIENb JIJIsl ONMCAHUS TIPOLIECCOB U SIBJICHUM
OKpY>KaIOILIEero MUpa, IPUMEHATh PYHKIIMOHAIBHBIHN SI3bIK JJIs1 ONMCAHUS U UCCIIEI0BaHUS 3aBUCUMOCTEH
MEXy (PU3NYECKMMHU BEIMYMHAMU. BBITYCKHUK NOIYYUT BO3MOXKHOCTh HAyUUThCA:



4) NpOBOJUTH UCCIICAOBAHMS, CBA3aHHBIE C U3YYEHUEM CBOMCTB (DYHKIIMIA, B TOM YHUCIIE C UCIOIb30BAHUEM
KOMIThIOTEpA; Ha OCHOBE IPa)MKOB U3yUYEHHBIX (PYHKITUH CTPOUTH O0Jiee CI0KHbBIE TpaduKu
(KyCOUHO3a/JaHHbIE, C «BBIKOJOTHIMU» TOUKAMH H T. I1.);

5) ucnonp30BaTh (PYHKIIMOHAIBEHBIE TIPEACTABICHUS H CBOMCTBA (DYHKUNHN ISl pEILICHHS] MAaTeMAaTHIECKUX
3a]1a4 U3 pa3IM4HbIX pa3zesioB Kypca.

YuciioBble MOCTE10BATEILHOCTH BhINYCKHHK HAYYUTCH:

1) moHMMATh U UCIIOJIB30BATH S3BIK MOCIEI0BATEIBHOCTEN (TEPMUHBI, CHMBOJIUYECKHE 0003HAUCHMUS ),

2) npuMeHsTh (hOpMYJIbl, CBSI3aHHbIE ¢ apU(METUYECKON 1 FeOMETPUUECKOI Tporpeccuelt, U anmnapar,
c(OPMHUPOBAHHBIN IPU U3YYEHUHU APYTHX Pa3/IeloB Kypca, K PeLIeHHIO 3314, B TOM YHCJIE C KOHTEKCTOM U3
peanbHOMN )KU3HU. BBITYCKHUK MTOJYYUT BO3MOXKHOCTh HAYUUTHCS:

3) pemaTh KOMOMHATOPHBIE 33/1a4K C IPUMEHEHHEM (OPMYJI N-I'0 YJI€HA U CyMMBI IIEPBBIX N YJIECHOB
apu(METHYECKON ¥ TEOMETPUIECKOI MPOrPECcCHii, MPUMEHSISI IPH STOM amIapar ¢ ypaBHEHUH U
HEPABEHCTB;

4) noHuMaTth apu(PMETHUECKYIO0 U TEOMETPHUYECKYIO MTPOrPeCCU Kak (QYHKIMIO HATYPaIbHOTO apTyMEHTa;

CBSI3bIBAaTh apU(PMETUUYECKYIO MOCIIEI0BATENILHOCTD C IMHEMHBIM POCTOM, FT€OMETPUUECKYIO — C
HKCHOHEHIIMAJIBHBIM POCTOM.

OnucarenbHasi CTATHCTHKA BBINYCKHUK HAYYMTCS UCIIOJIB30BaTh IPOCTEHIIINE CLIOCOOBI
IIPEJCTABICHUS U aHAJIM3a CTATUCTUYECKUX JaHHBIX. BBITYCKHUK MTOTyYUT BO3MOXKHOCTh PHOOPECTH
IIepBOHAYAJIbHBIN OINBIT OpraHU3alui cOOpa JaHHBIX MPHU MPOBEICHUH ONIPOca OOLIECTBEHHOTO MHEHMS,
OCYIIECTBIISITh UX aHAJM3, IPEJCTABIATH PE3YIbTATHI OTPOCA B BHJIE TAOJIUIIBL, JUATPAMMBI.

Cay4aiinble cOOBITHSI H BEPOATHOCTD BhITyCKHUK HayuyUuTCs HAXOAUTh OTHOCUTENIbHYIO YaCTOTY U
BEPOATHOCTb CIIy4allHOTO COOBITHS. BBINMYCKHUK MMOJIYyYUT BO3MOXKHOCTh PUOOPECTH ITEPBOHAYAIIBHBIN
OTIBIT MPOBE/ICHUS CIY4YailHbIX SKCIIEPUMEHTOB, B TOM YHCJIE, C IOMOIIBI0 KOMIIBIOTEPHOIO
MOJIETTMPOBAHUS, UHTEPIPETALUHU UX PE3YIbTATOB.

Kom0unaropuka. BeinycKHUK HayyuTCs peliaTb KOMOMHATOPHBIE 33a/1a4l Ha HaX0XKJIEHHE YHUCciIa 00BEKTOB
WA KOMOUHAIMNA. BBITyCKHUK MOTyYUT BO3MOKHOCTh HAYUUTHCSI HEKOTOPBIM CIIELUAIbHBIM IpUéMam
peleHust KOMOMHATOPHBIX 3ajay.
Ilinanupyembie pe3yJibTaThl H3y4YEHHUS Kypca reoMeTpum B 7-9 Kiaccax
Harasignasi reomerpusi BolnycKHUK HAYYUTCH:

1) pacrio3HaBaTh Ha YEPTE)KaAX, PUCYHKAX, MOJEIISAX U B OKPYKAIOLIEM MHUPE TUIOCKHUE U TPOCTPAHCTBEHHBIE
reoMeTpuyeckue QUrypsl;

2) pacrio3HaBaTh pa3BEPTKHU KyOa, MPSMOYTOJIBHOTO MapaljiesienuIea, paBuIbHON NHUpaMuUIbl, IUINHAPA
U KOHYCa;

3) onpenensaTh Mo JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYphI TMHEHHBIE pa3Mepbl caMoil (pUrypsl 1
Ha000pOT;

4) BBEIYUCIATH 00BEM NMPSAMOYTOJIBHOTO Napaenenunena. BoIMyCKHUK TOTYYUT BO3MOKHOCTD:

5) BBIUUCIATH 0OBbEMBI MPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (DUTYDP, COCTABIEHHBIX U3 MPSIMOYTOJIbHBIX
napajuleNenune10B;

6) yriiyOuTh U pa3BUTh NPEICTABIEHUS O MPOCTPAHCTBEHHBIX FEOMETPUUECKUX (UTYpaX;

7) IpUMEHATDH MOHATHE Pa3BEPTKU JJISl BHIMOIHEHUS TPAKTHYECKUX PACUETOB.

I'eomerpnuyeckue puryps! BelyCKHUK HAYYHTCH

1) moab30BaTHCS SI3BIKOM I'€OMETPUU JIJIS1 OMUCAHUS MPEAMETOB OKPY’KAIOLIEro MUPa U UX B3aUMHOTO
pacmoI0XKEHUS;

2) pacnio3HaBaTh M U300pakaTh HAa YepPTEk,axX U PUCYHKAX FreOMEeTpHUecKue GUrypsl U UX KOH(UTYpaIuy;

3) HaXOAUTH 3HAUEHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (PUTyp M UX OTHOIIEHUS, TPAAYCHYIO Mepy yrioB oT 0
no 180°, mpuMeHss onpeiesieHus, CBOMCTBA U IPU3HAKU QUTYP U UX FIEMEHTOB, OTHOLLIEHUS GUTYP
(paBeHCTBO, MO00ME, CHMMETPHUH, TTIOBOPOT, MapauIeIbHBIN IEPEHOC);



4) onepupoBaTh C HAYaJIbHBIMH MTOHITUAMHU TPUTOHOMETPHHU U BBIIIOJIHATH IEMEHTAPHbBIC ONIEpally HaJl
(GYHKIMSIMU YTIIOB;

5) pemath 3a/1a4M Ha 10Ka3aTeIbCTBO, ONUPAsCh HA U3yUYEHHbIE CBOICTBA (PUTYp U OTHOLICHUNA MEXITY
HUMU U IPUMEHSS U3YUYEHHBIE METO/Ibl I0KA3aTENbCTB;

6) pelaTh HECIOKHBIE 3a/1a4H HAa IOCTPOEHUE, IIPUMEHSS1 OCHOBHBIE aJITOPUTMBI IIOCTPOEHUS C IOMOLIBIO
LUPKYJIS U JIMHEUKU;

7) pewaTh NpOCTEUIINE INIAHUMETPUYECKHUE 3a7]a4l B IPOCTPAHCTBE. BBIMYCKHUK MOIYYUT BO3ZMOXKHOCTD:
8) oBiageTh METOAAMHU PELICHHUS 3a]ay Ha BBIYMCIICHUS U JOKa3aTeJIbCTBA: METOJIOM OT IPOTHBHOTO,
METOZO0M MOA00US, METOIOM Ilepedopa BAPMAHTOB U METOAOM I€OMETPUUYECKUX MECT TOYEK;

9) npuoOpecTH ONBIT IPUMEHEHHS aIredpanyecKoro 1 TPUrOHOMETPUUECKOTr0 anmnapaTa v uaei ABHKEHUsI
IIPY PELICHUN T€OMETPUYECKUX 3a/1aY;

10) oBnaseTh TpaIMLIMOHHON CXEMOM pelIeHNUs 33]a4 Ha IIOCTPOEHHUE C IIOMOIIBIO LUPKYJIS U JINHEHKU:
aHaJIu3, IOCTPOECHHUE, 10KA3aTEIbCTBO U UCCIIEJOBAHMUE;

11) HayuuThecd pemaTth 3a7jaun Ha IOCTPOEHUE METOJOM F€OMETPUUYECKOI0 MECTA TOUEK U METOJI0M
oJ00us;

12) mprobpecT OMbIT UCCIIETOBAaHHSI CBOMCTB INIAHUMETPHUECKUX (PUTYP C IOMOLIbI0 KOMITBIOTEPHBIX
IIPOrpaMM;

13) mproOpecTy OMBIT BBINOJIHEHHS TPOEKTOB 10 TeMaM: «I'eoMeTpudeckue npeoOpa3oBaHus Ha
iockoctuy, «IloctpoeHue oTpe3koB o Gopmyer.

HN3mepenne reoMmeTpu4ecKuX BeJIMYMH .BbITyCKHUK HAyUUTCS:

1) ucnonp30BaTh CBOMCTBA M3MEPEHUS JJIMH, IUIOLIAACH U YIJIOB IIPU PEIICHNUH 33]a4 HAa HaX0XKJIEHUE
JUIMHBI OTPE3Ka, IJIUHBI OKPYKHOCTH, JIMHBI AYTH OKPYKHOCTH, TPaJyCHOU MEphI yIIia;

2) BBIYUCIATH JUTMHBI TMHEHHBIX 3JIEMEHTOB (DUTYD U MIX YTIIBI, HCIIOJIB3YS (POPMYIIBI [UTMHBI OKPY>KHOCTH U
JUTMHBI IYTU OKPYKHOCTH, (POPMYJIBI TUTOIIAAEH GUTYp;

3) BBIYMCIATH IUIOIIAN TPEYTOJBHUKOB, IPSIMOYTOJIbHUKOB, TapajluIeIOrpaMMOB, Tpaneuuii, Kpyro u
CEKTOpPOB;

4) BBIYUCIATH JUIMHY OKPY>KHOCTH, JTMHY IyTH OKPYXHOCTH;

5) pemaTh 3a/1a4M Ha JI0Ka3aTEeIbCTBO C UCHOIb30BAHNEM (POPMYJI AITUHBI OKPYKHOCTH U JJTUHBI TyTH
OKpPY>KHOCTH, (popMy:1 miiomaaei gpuryp;

6) pemaTh NPaKTUYECKUE 33/1a4H, CBSI3aHHBIE C HAX0XK/IEHUEM T'€OMETPUUYECKUX BETUYHH (UCTOIb3Ys PU
HE0OXOJIMMOCTH CIIPABOYHUKHU U TEXHUYECKHE CPE/ICTBA). BBIMYCKHUK MOIyYUT BO3MOKHOCTD:

7) BBIYUCIISTH IJIOMAAN (PUTYpP, COCTABIEHHBIX U3 JBYX WK 00Jee NpsSIMOYTroJbHUKOB, TapaieIorpaMMOB,
TPEYrOJIbHUKOB, KPYTra U CEKTOPA;

8) BBIYMCIIATH IUIOIIAAM MHOTOYTOJIbHUKOB, UCTIONb3Ysl OTHOLIECHHUS PABHOBEJIMKOCTH U
PaBHOCOCTaBJIICHHOCTH;

9) npuoOpecTH ONBIT MPUMEHEHUS aNTreOpandyecKoro u TPUrOHOMETPUYECKOTO arnapara U uaen ABHKEHUS
MIpU pELICHUH 3a]]a4 Ha BBIYUCIICHHE TUIONIa/Iell MHOTOYT OJIbHUKOB.

Koopannatsl. BeimyckHUK HayduTcs:

1) BBIUKCHATH IJIMHY OTpE3Ka [0 KOOPAWHATaM €ro KOHIIOB; BEIYUCIIATh KOOPIUHATHI CEPEeIMHBI OTPE3Ka;
2) UCIOJIb30BaTh KOOPAMHATHBIN METO/ JUIsl U3YYEeHHsI CBOMCTB IMPSMBIX U OKPYKHOCTEH. BbIycKHUK
MIOJIYYUT BO3MOKHOCTD:

3) oBianeTh KOOPAMHATHBIM METOJIOM PELICHHS 334 Ha BEIYUCICHUE U JOKAa3aTeIbCTBO;

4) nproOpecTu ONBIT UCIIOJIb30BAaHHSI KOMIBIOTEPHBIX MIPOrpaMM JUIsl aHAJIN3a YACTHBIX CIIy4yaeB B3aUMHOI'O
PacroIOKEHUS OKPYKHOCTEN U MPSIMBIX;

5) mpuoOPECTH OMBIT BBHIIOTHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHre KOOpIMHATHOTO METO/1a IPU PEeLIeHUU
3aJla4 Ha BBIUKCJIEHHUE U JOKa3aTebCTBO.

BexkTopbl. BeIyCKHUK HAYy4UTCS:



1) onepupoBaTh ¢ BEKTOpaMH: HaXOJAUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3aJJaHHBIX T€OMETPUUYECKH,
HaXOJUTh BEKTOP, PABHBINM IPOU3BEACHUIO 3aJaHHOTO BEKTOPA Ha YUCIIO;
2) HaXOUTh JUIsl BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU: AJIUHY BEKTOPA, KOOPIAUHATHI CYMMbI M Pa3HOCTH
IBYX U O0Jiee BEKTOPOB, KOOPIMHATHI IPOU3BECHNUS BEKTOpA HA YHUCIIO, IPUMEHSIS IPU HEOOXOTUMOCTH
COYETaTEIbHBIN, IEPEMECTUTEIILHBIN U PAaCIPEACIIUTEIbHBIN 3aKOHBI;
3) BBIUUCIISTH CKAJIIPHOE IIPOU3BEIEHNE BEKTOPOB, HAXOAUTD YIOJl MEX/ly BEKTOPaMH, YCTaHABJIUBATh
NEPIEHIUKYJIIPHOCTD MPSIMBIX. BBITYCKHUK MTOJIyYUT BO3MOKHOCTD!
4) oBnazieTh BEKTOPHBIM METOJIOM JJIsl pEIIEHUs 3a/1a4 Ha BBIYMCIICHUE U JI0KAa3aTeIbCTBO;
5) npuoOPECTH ONBIT BBHIIOIHEHUS IPOEKTOB HA TeMy «lIprMeHeHne BEeKTOPHOI0 METOAA IIPU PELIEHUN
3a]1a4 Ha BBIYNCIICHHUE U JOKA3aTEIbCTBO.

OueHka IAaHUPYeMBbIX Pe3y/IbTAaTOB

Cucrema OICHKM JOCTHXKCHHS IUIAHHUPYEMBIX pPE3ylIbTaTOB OCBOCHHS OCHOBHOW 00pa3zoBaTelbHOM
pOrpaMMbl OCHOBHOTO 00IIIEro oO0pa3oBaHus MPEAIOaraeT KOMIUIEKCHBINA MOAXO0/ K OIIEHKE Pe3yIbTaToB
00pa3oBaHMs, TMO3BOJSIOMINN BECTH OICHKY JOCTHXKEHHS OOy4YaroIIMMUCS BCeX TPEX TPYII Pe3ysbTaToB
00pa3oBaHMs: JIMYHOCTHBIX, MeTANPeIMEeTHBIX U NMPeAMETHBIX.

Cucrema OLEHKH IPEeNyCMAaTpUBAET YPOBHEBBIM IOIXOJ K COJAEPKAHUIO OLICHKHM U MHCTPYMEHTAPHUIO
JUI OLICHKU JIOCTH)KEHUS IUIAHUPYEMBIX PE3yJIbTAaTOB, a TaKXE K IPEACTAaBICHUI0 W HHTEPIPETALMH
pe3ysbTaToB u3MepeHuil. OHUM U3 IIPOSBIECHUN YPOBHEBOI'O IOJIXO/A SIBIISAETCS OLICHKA WHANBUAYAJIBHBIX
00pa3oBaTeNbHBIX JTOCTHKEHUN HAa OCHOBE «METOJIA CIIOKEHUS», IIPU KOTOPOM (UKCUPYETCS A0CTHUXKEHUE
YpOBHSI, HEOOXOAMMOIO JUIsl YCIELIHOTO MPOJOJDKEHHMs 00pa3oBaHUS U PpeajlbHO JIOCTUTaeMoro
OOJIBITMHCTBOM YYaIMXCS, U €r0 MPEBBIIICHUE, YTO MTO3BOJIIECT BBICTPANBaTh HHIUBUAYATbHBIC TPACKTOPHH
JBIDKEHUS ¢ yYETOM 30HBI OJIMKAWIIEero pa3BUTHA, (POPMHUPOBATH MOJIOKHUTEIBHYIO YIEOHYIO U COLUAITBHYIO
MOTHUBALIHIO.

OcoOeHHOCTH OLIEHKM NpeAMETHBIX pe3ysibTaToB OlieHKa IMPeIMETHBIX Ppe3yJbTaToOB IpeJCTaBIIseT
COOOM OLEHKY JOCTHXKEHHMS OOy4aroIUMCs IUIAHUPYEMBIX pPE3y/lbTaTOB IO OTIEIbHBIM IpEAMETaM.
®opMUpOBaHUE 3TUX PE3YyIbTaTOB OOECIEUMBAETCS 3a CUET OCHOBHBIX KOMIIOHEHTOB OOpPa30BaTEIbHOIO
nporecca — y4eOHbIX MpeaMeToB. OCHOBHBIM OOBEKTOM OLIEHKH TIPEAMETHBIX pe3ylIbTaToOB B
COOTBETCTBUHM ¢ TpeOoBaHuAMHU CTaHIapTa SBJISETCS CIIOCOOHOCTh K PEIICHHI0 Y4eOHO-IT03HABATEIbHBIX U
y4eOHO-TIPAaKTUYECKUX 3a]a4y, OCHOBAaHHBIX Ha H3y4aeMOM Yy4yeOHOM MaTepuaine, ¢ HCIOIb30BaHUEM
Croco00B JEMCTBUI, pENEeBAaHTHBIX COJACPKAHUIO Y4YEOHBIX IMPEAMETOB, B TOM YHCJIE METaIllpeIMETHBIX
(mO3HABaTENbHBIX, PETYIATUBHBIX, KOMMYHUKATHUBHBIX) JAeWcTBUHA. CHUCTEMa OLIEHKH MPEeIMETHBIX
pe3yJIbTaTOB OCBOEHMS Y4€OHBIX MpOrpaMM C Y4€TOM YpPOBHEBOrO IMoAXoja, npuHaroro B CraHaapre,
npearnosiaraeT BblJeleHHe 0a30BOr0 YpOBHS JOCTHXKEHHHM Kak TOYKM OTCYE€Ta NpHU IMOCTPOECHUM BCeil
CHCTEMbl OLEHKM W OpraHM3allid WHIUBHIyaJdbHOH paboThl ¢ oOydarouumucs. PeanbHble AOCTHXKEHHS
o0ydJaroImuxcs MOTYT COOTBETCTBOBaTh 0a30BOMY YPOBHIO, @ MOTYT OTJIMYAaThCsl OT HEro Kak B CTOPOHY
IIPEBBILIEHNS], TAK U B CTOPOHY HeNOCTHXeHMs. [IpakTuka MOKa3bIBaeT, YTO AJI ONMMCAHUSA JOCTHUKEHHUN
o0ydJaronuxcs 1es1ecoo0pa3Ho YCTAaHOBUTH CIIEIYIONINE TISATh YPOBHEH.

ba3oBblii ypoBeHb 10CTHKEHUIT — YPOBEHb, KOTOPBIN JIEMOHCTPUPYET OCBOCHHE YUE€OHBIX JeHCTBUI
C OMIOPHOI cucTeMOi 3HaHUM B paMKax Jlnana3oHa (Kpyra) BbIIEICHHbIX 3a]1a4.

OBnaneHue 6a30BbIM YpOBHEM SIBJISIETCS JTOCTATOYHBIM JJISi MPOAODKEHUS OOY4YEeHMs Ha Clelyrolien
CTyHeHH o00pa3oBaHHs, HO HE IO MNpo(uiIbHOMY HampaBieHH0. JloCTIKeHHI0 0a30BOTO YpOBHS
COOTBETCTBYET OTMETKa «YIOBJIETBOPUTEIBHO» (MM OTMETKa «3», OTMETKa «3auTeHo»). lIpeBbiieHue
0a30BOr0 YpOBHSI CBHUJETEILCTBYET 00 YCBOCHMM OIOPHOM CHCTEMBbl 3HAHUI Ha YpOBHE OCO3HAHHOTO
MIPOU3BOJILHOTO OBJIAJZICHUsI YUEOHBIMU JIEMCTBUSAMH, a TAaKXkKe 0 KPYrozope, IupoTe (MiIu U30UpaTeabHOCTH)
MHTEPECOB.

[{enecooOpa3HO BBIAECTUTH CIEAYIOLIUE IBa YPOBHS, IPEBbIIIAIONINE OA30BBIN:

* IOBBIIICHHBIN JOCTHDKEHUS! ITUIAHMPYEMBIX pE3YyJIbTaTOB, OLIEHKA «OTJIMYHO» (OTMETKa «5»).
IloBBIIICHHBIA W BBICOKUM YPOBHHM JOCTMIKCHMS OTJIMYAIOTCSA II0 IIOJHOTE OCBOCHMS IJIAaHUPYEMBIX



pe3yNbTaTOB, YPOBHIO OBIAJACHUS YUEOHBIMH NEUCTBUAMU U CHOPMHUPOBAHHOCTHIO MHTEPECOB K JTAHHOM
npenMeTHo oOnactu. WHauBUIyanbHBIE TPAeKTOPUU OOY4YEeHHUS OOYyYaIOLIUXCS, JIEMOHCTPUPYIOLINX
MOBBILICHHBIA U BBICOKUH YPOBHH JOCTHKEHMH, Liegecoo0pa3Ho (GOpMUPOBATH C yYETOM MHTEPECOB 3THUX
oOyJaronuxcsi 1 UX IUIAaHOB Ha Oynyinee. [Ipyu HAIMYUKM YCTOWYMBBIX MHTEPECOB K YUEOHOMY MPEIMETY U
OCHOBATEJIbHON TMOATOTOBKM [0 HEMY Takue OOydaromuecss MOTYT OBITh BOBJICYEHBI B MPOSKTHYIO
NEeSTeNIbHOCTh 0 TPEAMETY W COPHUCHTHPOBAHBI HA TPOJODKEHHWE OOydYeHHsS B CTAapIIMX Kiaccax IIo
naHHOMY mpodwiro. J[ias onucaHuss MOATOTOBKM YYalIMXCs, YPOBEHb JOCTH)KCHHH KOTOPBIX HUXKE
6a30Boro, 11€J1eC000Pa3HO BBIICTUTH TAKXKE 1B YPOBHSI:

* IOHUKEHHbII YPOBeHb 1I0CTHKEHMIl, OLICHKAa «HEYJOBJIETBOPUTEIHHOY» (OTMETKA «2»);

* HU3KHIl YpOBeHb JOCTHKeHMIi, olleHKa «mioxo» (otMerka «l»). Hemoctmxenue 6a3oBOro ypoBHs
(MOHMXEHHBIH M HU3KUHA YPOBHU JOCTHKEHMI) (DUKCHpPYeTCs B 3aBUCUMOCTH OT 00bEMAa U YpOBHS
OCBOECHHOI'0O M HEOCBOEHHOI'O COJEpxkaHus npeamera. Kak mpaBuiio, TOHUKEHHBIA YPOBEHb JOCTHUKECHHM
CBUJICTEILCTBYET 00 OTCYTCTBHUHM CHCTEMAaTHYEeCKOW 0a30BOM MOATOTOBKH, O TOM, YTO OOydYaIOIIUMCS HE
OCBOEGHO Ja)K€ U TOJOBHHBI IJIAHUPYEMBIX Pe3yIbTaTOB, KOTOPHIE OCBAMBAET OOJIBIIMHCTBO O0YUYAIOIIUXCS,
0 TOM, 9TO MMEIOTCS 3HAYHMTEIbHBIC MPOOEBl B 3HAHUSAX, JalbHElIIee o0ydeHrne 3aTpyaHeHo. [Ipu sTom
OoOy4aroluiicsi MOXKET BBINOJHATH OTJCNbHbIE 3aJaHus MOBBIIIEHHOrO YpoBHs. JlaHHas rpymnmna
oOyuatomuxcst (B cpenHeM B Xoje oOyueHust coctaBismoomas okoio 10%) Tpebyer crenuanbHON
JMArHOCTHKHU 3aTpyJHEHUN B 00y4eHHUH, MPOOETIOB B CHUCTEME 3HAHWW M OKA3aHUU IIeJieHAI PaBICHHOMN
MOMOIIM B JOCTHXKEHHH 0a30BOoro ypoBHs. Hwuskuil ypoBeHb OCBOCHHS IUIAHUPYEMBIX pe3yJIbTaToOB
CBUJICTEILCTBYET O HAJIMYHUU TOJBKO OTHCIBHBIX (PParMEHTAPHBIX 3HAHUU IO TMPEIMETY, TalbHEHIIee
oOydeHHe TPAKTHYECKH HEBO3MOXXHO. OOydJarommuMcs, KOTOpBbIC JIEMOHCTPHPYIOT HH3KHH YPOBCHB
JNOCTI)KEHHM, TpeOyeTcs crenuanbHas TMOMOIb HE TOJbKO MO Y4eOHOMYy MpeaMery, HO U IO
(hOpPMUPOBAHHIO MOTHBAIIMM K OOYYCHHIO, PA3BUTHIO HHTEpPECca K H3y4aeMOH MpeJIMETHOH o0iacTH,
MMOHUMAHHUIO 3HAYUMOCTH MPEaMETa JJIS dKU3HH U JIp. TOJBbKO HAIMUYKE MOJOKUTETbHON MOTHUBAIIUU MOXKET
CTaTh OCHOBOM JIMKBUAALMU MTPOOEIOB B O0YYEHUU Ui TaHHOM TPyIIibl o0yyarommxcs. OnucaHHbIi BBIIIE
MOAXOJ IIeIecCO00pa3HO MPHUMEHSTh B XOJ€ Pa3lUYHBIX MPOLEAYp OLIEHHWBAHUA: TEKYILIETo,
MPOMEXYTOUYHOTO W HTOTroBOro. s (QopMUpOBaHHS HOPM OIIEHKHM B COOTBETCTBHU C BBIJCICHHBIMH
YPOBHSIMU HEOOXOJIMMO OMHUCATh JAOCTHXKEHHsI OOydaromierocs 6a30BOro ypoBHs (B TePMHHAX 3HAHWNA U
YMEHHM, KOTOPbIE OH JIOJKEH MPOAEMOHCTPUPOBATH), 32 KOTOpPbIEe O0y4arouIuiicsi 000CHOBAHHO MOIy4aeT
OIICHKY «YyJOBJIETBOPUTEIbHOY». [lociie 3Toro ompenenstoTcss W COAEPKAaTeNbHO OIMUCHIBAIOTCS OoJiee
BBICOKHE WJIM HU3KHE YPOBHH JOCTWIKCHHH. BaXHO aKIEHTHpPOBATh BHUMAaHWE HE Ha OIIMOKAX, KOTOPBIC
caenan OOydYaroIIMiics, a Ha y4eOHBIX JOCTIKEHMSIX, KOTOpble OO0ECNeYMBaIOT MPOJBMXEHHE BIEPEN B
OCBOGHUU coJiep>kaHusi oOpa3oBanus. /[ oneHKH AMHAMHUKN (OPMHUPOBAHUS MPEIMETHBIX PE3yIbTaTOB B
CUCTEME€ BHYTPHUIIKOJIBHOTO MOHUTOPUHTA 00pa30BaTeNbHBIX JOCTH)KEHUH 11e51eco00pa3Ho (GUKCUPOBATh U
aHaAIM3UPOBaTh JaHHbIE O CHOPMHPOBAHHOCTH YMEHUW U HABBIKOB, CIOCOOCTBYIOIIMX OCBOCHHIO
CUCTEeMaTUYECKUX 3HAHMIA, B TOM YHCIIE:

* TMEPBUYHOMY O3HAKOMJICHHIO, OTpabOTKE ¥ OCO3HAHUIO TEOPETUUECKHX MOJeNed | TOHATUN
(obmieHayuHbIX M 0a30BBIX ISl JAHHOW OO0JIaCTH 3HAHMSI), CTAHIAPTHBIX aNTOPUTMOB M MpPOLEAYp; ®
BBISIBIICHUIO M OCO3HAHUIO CYIIHOCTHM W OCOOEHHOCTEH H3ydaeMbIX OOBEKTOB, MPOILIECCOB W SBICHUU
JNCHCTBUTENLHOCTH (IIPUPOIHBIX, COIMAIBHBIX, KYJIBTYPHBIX, TEXHHYECKHX W JIp.) B COOTBETCTBHH C
COJIep’)KaHUEM KOHKPETHOTO Y4eOHOro MpeAaMeTa, CO3JaHHI0 W HCIHOJIB30BAHUIO MOJETEeH H3ydyaeMbIX
O00BEKTOB U MPOIIECCOB, CXEM;

* BBISIBJICHUIO M AHANU3y CYIIECTBEHHBIX M YCTOMYMBHIX CBsI3€H M OTHONICHUH MEXIy OOBEKTaMH M
npoueccamu. [Ipu 3TOM 00s3aTENBPHBIMH COCTABISIOIMIMMU CUCTEMBl HAKOIUICHHON OLIEHKH SIBIISIOTCS
MaTepHuabl:

* CTApPTOBOI AUArHOCTUKH;

* TEMAaTUYECKUX U UTOTOBBIX IPOBEPOUHBIX PaOOT M0 BCeM YUeOHBIM MpPEAMETaM;



* TBOPYECKUX PadOT, BKJItOYAsl ydeOHbIC UCCIEIOBAaHHUS M YU4eOHbIC TIPOCKTHI. Perienne o JOCTIKEHUH WIIN
HEJIOCTIKCHUN TIIAHUPYEMBIX DPE3YJIbTaTOB MM 00 OCBOCHWM WJIM HEOCBOCHHH Yy4eOHOro marepuaia
NPUHUMACTCST Ha OCHOBE pE3Y/IbTATOB BBHIMOJIHEHUS 3aJaHuWii 0a30BOTO ypoBHA. B mepmonm BBemeHUs
Crannapra KpUTEpHid JOCTH)KEHUS/OCBOCHUsI y4eOHOro MaTepuana 3aa€rcsi Kak BBIMOJIHEHHUE HE MEHee
50% 3amanuii 6a30BOr0 ypoBHS WiH noiyderne 50% OT MaKkCHMaJbHOTO Oaylia 3a BBIIOJHEHUE 3aJlaHUHN
0a30BOro ypoBHs. YPOBHH ITOJATOTOBKH

YPOBHVI NnoAroTOBKU y4alWNXCA U KPUTEPUN YCNELLHOCTHU o6yqum-| Nno MmatemaTuke

O]_leHKa MUCbMEHHBIX KOHTPOJbHBIX paﬁoT Oﬁy‘laIOHII/IXCH 10 MaTeMaTHuKe.

OIleHKA YVCTHBIX OTBETOB YYAIIUXCH.
OTBeT OlleHUBaETCsl OTMETKOM «5», €CJIM yYeHUK:

® TIOJHO pACKpBUI COJEp)KaHWE Marepuaja B 00beMe, NPEAYyCMOTPEHHOM IPOrpaMMON |
y4eOHUKOM;
®  U3JIOXKHWI MaTephall TPaMOTHBIM SI3BIKOM B OIPE/IEICHHOM JIOTUYECKOH MOCIIeI0BATEILHOCTH,
TOYHO UCTIOJIb3Ysl MATEMATHUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;
® MPaBWIHHO BHITIOJHII PUCYHKH, YEPTEIKH, TPAPUKHU, COMMYTCTBYIONIUE OTBETY;
® [IOKa3aJl YMEHHE WILIIOCTPUPOBATh TCOPETHUSCKUE ITOJIOKCHHUSI KOHKPETHBIMH IPHUMEpaMH,
MPUMCHSTh UX B HOBOM CHTYaIlMH ITPH BBITOJIHCHUY TPAKTHYECKOTO 33/ 1aHNUS;
® [POJACMOHCTPHPOBAJ  YCBOGHHE  paHEe  HW3YYCHHBIX  COIYTCTBYIOIIUX  BOIPOCOB,
c(OPMHUPOBAHHOCTh ¥ YCTOHYMBOCTD UCIIOJIB30BAHHBIX ITPU OTBETE YMCHHUI U HABBIKOB,;
e OTBEYAJ CAMOCTOSITENILHO 0€3 HABOJASAIINX BOIIPOCOB YUUTEIIS.
Bo3MOXHBI OfHA — JBE HETOYHOCTH IPH OCBEIICHUH BTOPOCTEIIEHHBIX BOMPOCOB WM B BBIKIIAIKAX,
KOTOPBIE YUCHHUK JICTKO UCTIPABHUII 110 3aMEYAHUIO YUUTEIISL.

OtBer OIlCHUBaCTCH OTMETKOIi «4», €CJIM OH YAOBJICTBOPCH B OCHOBHOM Tpe6OBaHI/IHM Ha OTMCTKY ((5)),
HO IIpHU 5TOM UMCCT OAWH U3 HCAOCTATKOB:
® B HU3JOKCHHU JOIIYIICHBI HEOOJIbIIINE HpO6CJIBI, HC HCKAa3HBIIUC MATEMATHYCCKOI'O
COZCpKaHuAd OTBCTA, UCIIPABJICHHBIC 110 3aMCUYAHUIO YUUTCIIA.
¢ JOMYIICHBI OIOKU HIJIM 0oJiee ABYX HEAOYECTOB IPpHU OCBCIICHUH BTOPOCTCIICHHBIX BOIIPOCOB
HJIN B BBIKJIaZIKAX, KOTOPBIC YUCHHUK JICTKO UCHPABUII 110 3aMCUAHUTIO YUUTCIIA.

OtMmeTKka «3» CTaBUTCS B CIEAYIOLIUX CIyYasX:

®  HEIOJIHO WJIM HEMOCIEIOBAaTEIbHO PACKPHITO COJACpPKAHME MaTepualia, HO IMOKa3aHo oOlImiee
IMOHUMAHHEC BOIpPOCa M MPOACMOHCTPUPOBAHBI YMCHHUA, AOCTATOYHBLIC JId I[ﬂJ'II)HCfIHIGFO
YCBOGHHS MTPOrpaMMHOr0 Martepuana (ompeneneHHble «[peOoBaHUSMU K MaTeMaTHYECKOU
MOATOTOBKE YUALTUXCS»).

® UMENUCh 3aTPyJHEHUS WM JOMYIIEHBI OMIUOKU B ONpEAeTCHUH MOHSITUN W, HCIIOIb30BAHUH
MaTeMaTHUYeCKON TEPMUHOJIOTHH, YepTexkaX, BHIKIAJAKAX, MCIPABICHHBIE TMOCIE HECKOIbKHX
HaBOOANIUX BOITPOCOB YUUTCIIA,

® YVYCHHK HE CHpPaBHUICS C MNPUMEHEHHEM TEOPHUH B HOBOW CUTYallUd TPHU BHIMOTHEHUH
MPAKTUYECKOTO 3a/JaHUs, HO BBIMONHWI 3aJaHusi 00s3aTeNbHOTO YPOBHS CJIOXHOCTH II0
JTaHHOU TeMe;

® IMpu 3HAHUM TEOPETHUECKOTO MaTepHualia BBISBICHA HEJ0CTaTOYHAas CHOPMUPOBAHHOCTH
YMEHHH U HABBIKOB.

OTtMmeTKa «2)» CTaBUTCS B CIEAYIONIUX CIydasx:
® HE PAaCKPHITO OCHOBHOE COJIep)KaHHE yIeOHOTO MaTepHaa;
e OOHapy)XEHO HE3HAHWE WM HEMOHMMaHWE YUYCHHKOM OOJbINEH MM Hanbosee BaXXHOW YacTH
yueOHOro MaTepHarna;
e JIONYyUIEHbl OIIMOKM B OINpPENEIeHUH TMOHATHH, TNPH UCIOJb30BAaHUM MaTeMaTHYeCKOn
TEPMHHOJIOTUH, B pPUCYHKAX, YCPTECIKAX U r‘pa(i)m(ax, B BBIKJIaJIKAX, KOTOPBIC HE UCITPABJICHBL
MOCJIC HCCKOJIbKMUX HABOAAIINX BOIIPOCOB YUUTCIIA.



OneHka NuCbMEHHBIX KOHTPOJbHBIX PA00T VUALIMXCH.

OtMeTKa «5» CTaBUTCS B CIEAYIOLIUX CIyYasX:
e paboTa BBIIOJHEHA IOJTHOCTHIO.
® BJIOTMYECKHUX PACCYKJIEHHUIX U 0OOCHOBAHUIX HET NPOOEJIOB U OMINOOK;
® B pCUICHHHM HET MaTeMaTHYECKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA, HE
SBIISIIOIIASACS CIICACTBAEM HE3HAHUS WM HETTIOHUMaHHs y4eOHOTO MaTepurana);

OtmeTka «4» cTaBUTCS, €CIIH:
e paboTa BBHINOJHEHA MOJHOCTHIO, HO OOOCHOBAaHHWsS IIIArOB PEIICHHUs] HEIOCTATOYHBI (ECIH
yMEHUsI 000CHOBBIBATH PACCYK/ICHUS HE SBJBUIUCH CIICIIMAIBHBIM 00bEKTOM MPOBEPKH);
e JIOMYIICHA OJHA OIMMOKA WK J[Ba-TPHU HEIOYETa B BHIKJIAJIKAX, YePTEkKaxX WU rpadukax (eciu
9TH BUJIBI pa0OThI HE SBIISUTHCH CIIEIUAITBHBIM 00BEKTOM IIPOBEPKH);

OtmeTka «3» cTaBUTCS, €CIIH:

e JomyuieHbl Oosiee OJHOW OIIMOKM WM Oojee JBYX- TpeX HEJAO0YETOB B BBIKJIAJIKAX,
yepTekax WiIM rpaduka, HO Yydyalluicss BiageeT o0sf3aTeIbHBIMU YMEHUSMHU 110
IIPOBEPSIEMON TEME.

OTMeTKAa «2)» CTaBUTCS, ECIIN:
e JIOMYIICHBl CYIIECTBEHHbIE OMIMOKM, I[IOKa3aBIKME, 4YTO YyYallWiics HE BIajaeeT
00s13aTeIbHBIMHU 3HAHUSMH T10 JJAHHOW TeME B TMOJHON Mepe.
TecThbl
«5» - 90-100%
«4» - 75-80%
«3» - 60-70%
«2» - 50% u meHee.

YcTHO (110 KAaPpTOYKaM)
e «5» - MpaBWIbHbIE OTBETHI HA BCE BOMIPOCHI.
e «4» - Ha OCHOBHOH BONPOC OTBET BEPHBII, HO HA JIOMOJHUTEIbHbIE HE OTBETWJ WU
JOTYCTHUJT OIIUOKY.
e «3» - 3aTpyIHUIICS, JaJl HE TIOJIHBIA OTBET, OTBEYAJI HA JONOJHUTEIBHBIE BOIIPOCHI.
® «2» - HE 3HAET OTBET U HA JOTOJHUTEIbHBIE BOIIPOCHI OTBEYAET C TPYIOM.

Y4eOHO-MeTOANYECKHH KOMILIEKC

Kaacc IIporpamma: aBTOp, Ha3BaHUe Y4eOHuUK: aBTOP, HA3BaHUE,
NPOrpaMMbl, HCTOYHHK H31aTeJbCTBO, Tl H3IaHHUS
5 ABTOpCKaa nporpamMma:; | Mopakosuu A.I'. «Maremarnka
MaTeMaTHKa MaremaTuka. 5-6 xiaccel / aBT.- | 5 ki1acc», — M. MHeMO3uHa
coct. W.U. 3ybapeBa, A.I.|2016T
Mopakosuu. — M. MHemo3nHa,
20141 mpumepHOU TPOTPaMMBI
1o y4eOHBIM IIpeIMeTaM.
Maremaruka. 5-9 Mocksa
«IIpocsemenue» 2011r.,
6 IIpumepHas OCHOBHast Bunenkun H. 4.
MaTeMaTHKa oOpa3oBaTenibHas MporpaMma «Maremaruka 6 Kiaaccy
oOpa3oBaTenbHOro yupexaenus. | M.: Muemosuna, 2019r;
OcHoBHas mkona. Cepus:
CranpapThl BTOPOro MOKOJIEHUS
M: Ilpocsemenue. 2011 — 352c¢.
[IpumepHBIE TPOTrpaMMBI 11O




y4eOHBIM IPEeIMETAM.
Marematuka 5-9 knaccsl - 3-€
u3JaHue, nepepadborannoe — M.
[Ipocsemie-uue. 2011 — 64 ¢
(CranpmapTsl BTOPOro
MTOKOJICHHUS )

7
ajreodpa

Ha OCHOBE aBTOPCKOU
nporpaMmsl: « IIporpammer.
Anrebpa 7-9 xmaccel / aBT.-COCT.
N.N. 3y6apena, A.T.
Mopakosuu. — M. MHemo3uHa,
2012. [TpumMepHO# porpaMMBbl
1o anredpe 7-9 kiacchbl, aBTOpPbI
A.T. Mopakosuy, JI. A.
Anekcanaposa, T. H.
Muiyctuna, E. E. TynbunHckas
M: Muemo3susa, 2012 r.,

MopnkoBuu A.I'. «Anrebpa 7
Kiacc», — M. Muemo3una 2016 r

v
reoMeTpus

mporpamma Jjis
0011e00pa3oBaTeIbHBIX
yupexaeHuii. I'eomerpus 7-9
knaccel. COCTaBUTEND:
Bypmuctposa T.A.- 3 u3a., M.:
ITpocsemenne2016

« 'eomerpust: 7 — 9 iy /
JI.C.Atanacsn, B.®.byTty308,
C.b.Kagommes u np. — M.:
[Ipocsemenue, 2019r.

8
ajreodpa

Ha OCHOBE aBTOPCKOU
nporpammsl: « [IporpaMmsl.
Axnrebpa 7-9 xmaccel / aBT.-COCT.
N.W. 3ybapea, A.T.
Mopakosuu. — M. MHemMo3uHa,
2012. ITpumepHOIi TporpamMmbl
1o anredpe 7-9 kiacchbl, aBTOpPbI
A.T. Mopakosuy, JI. A.
Anekcanaposa, T. H.
Mumycrtuna, E. E. Tynsunnackas
M: Muemo3uHa, 2012 1.

MopnkoBuu A.I'. «Anrebpa 8
Knacc», — M. Muemo3una 2017 r

8
reomMeTpus

nporpamma Jjist
00111€00pa30BaTEeNbHBIX
yupexaenuii. ['eomerpus 7-9
kiaccel. COCTaBUTEIb:
Bypmuctposa T.A.- 3 uza., M.:
ITpoceemnienne 2016

«"eomerpust: 7 — 9 xi.» /
JI.C.AtanacsH, B.®.byty30B,
C.b.KagowmrieB u np. — M.:
[Tpocsemienue, 2019.

9
aare0pa

Ha OCHOBE aBTOPCKOMU
nporpaMMsl: « IIporpammel.
Anrebpa 7-9 kiacchl / aBT.-COCT.
N.U. 3ybapea, A.T.
Mopakosuu. — M. MHemMo31Ha,
2012. ITpumepHOii TporpamMmbl
o anredpe 7-9 Kiacchel, aBTOpPbI
A.T. Mopakosuy, JI. A.
Anekcanaposa, T. H.
Mumycrtuna, E. E. TynbunHaCcKas
M: Muemo3uHa, 2012 1.,

Mopakosuu A.I'. «Anrebpa 9
knacc», — M. Maemo3una 2018 ¢

9
reoMeTpus

nporpamMma st
00111e00pa30BaTEeIbHBIX
yupexaenuit. ['eomerpust 7-9

« 'eometpus: 7 — 9 iy /
JI.C.AtanacsH, B.®.byty308B,
C.b.KagomueB u ap. — M.:




kyaccbl. COCTaBUTENb: [Ipocsemenue, 2019.
Bypmuctposa T.A.- 3 u3a., M.:
ITpocsemenne 2016



http://www.tcpdf.org

		2021-02-25T11:45:54+0500




