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MHNOSACHUTEJ/IBHASA 3AIIUCKA

PaGoune mporpamMmpl OCHOBHOTO OOIIEro oOpa3oBaHWs MO airedpe COCTABJICHBI Ha
ocHoBe DyHIaMEHTATBHOTO sApa CoAep)KaHUs oOmero oOpasoBanuss M TpeGoBaHUil K
pe3yibpTaTaM OCBOEHHSI OCHOBHOW 00111€00pa30BaTeIbHOM MPOTpaMMBbl OCHOBHOTO OOIIETO
oOpa3oBanusi, TpeAcTaBiIeHHBIX B denepasbHOM TOCYIapCTBEHHOM  00pa3oBaTEIbHOM
cTaHzapTe o0mero obpa3oBaHus. B HHX TakkKe yYUTHIBAIOTCS OCHOBHBIC WICU U TOJIOKEHUS
[TporpamMmel pa3Butwst U (HOPMUPOBAHUS YHUBEPCATBHBIX YUYCOHBIX JEHCTBUU JJII OCHOBHOTO
o0m1ero oOpa3oBaHHUS.

Co3HaTenpHOE OBJIAJCHHE YYAIIUMHCS CHUCTEMOW alreOpandecKux 3HAHUH W yMEHHM
HEOOXOJIMMO B TIOBCETHEBHOHM JKWU3HU IS M3YyYCHUS CMEXKHBIX JTUCIUIUIMH U IPOJIOJDKEHUS
o0OpazoBaHwUsl.

[IpakTUueckass 3HAUMMOCTH IIKOJBHOTO Kypca aiureOpbl OO0ycloBI€HA TeM, 4YTO €&
O0OBEKTOM SIBISIOTCS KOJMYECTBEHHBIC OTHOIICHHS JCHCTBUTEIBHOTO MHpa. MaremaTudeckas
MOATOTOBKA HEoOXoauMa JUIsi TTOHWMAHWS TPHHIMIIOB YCTPOWCTBA H  HWCIOJB30BaHUS
COBPEMEHHON TEXHUKH, BOCHPHUATHS HAYYHBIX U TEXHUYECKUX MOHATHN W uaer. Maremaruka
SIBJIICTCS SI3BIKOM HAayKH W TeXHHKH. C e€ TOMOIIBI0 MOACITUPYIOTCS W M3yJarOTCs SBICHUS U
MIPOIIECCHI, TPOUCXOISIINE B TIPUPOJIE.

Aunre0pa sIBIISIETCS] OJTHUM M3 OTOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA 00eCTIeunBaeT
W3YYCHHE JIPYrUX JUCOHIDIMH. B  TepByl0 ouepens 53TO OTHOCUTCS K TIpeaMeTam
€CTeCTBEHHOHAYYHOTO IIMKJIA, B YAaCTHOCTH K (m3mke. Pa3BuTHEe IOTHYECKOTO MBIIIICHUS
yyaxcs npu oOydeHuH aiaredpe crnocoOCTBYeT YCBOCHUIO MPEIMETOB T'YMaHUTAPHOTO IMKIIA.
[IpakTyeckne yMeHHS M HaBBIKU alreOpandecKkoro xapakTepa HeOoOXOAMMBI sl TPYJOBOW U
npodeccnoHaIbHOM MOATOTOBKH IIKOJIbHUKOB.

Pa3BuTtne y ydamuxcs MpaBUIIBHBIX MPEICTABICHUM O CYIIHOCTH U MPOUCXOXKIACHUU
anredpanveckux aOCTpPaKIMil, COOTHOLIEHNH PEeaJbHOTO W UJCAIbHOTO, XapaKTepe OTPaKeHUS
MaTeMaTHYEeCKOW HAyKOW SIBJICHHH W TMPOIIECCOB PEAThHOTO MHUpPa, MECTE aareOphl B CHCTEME
HayK M pOJIM MaTeMaTHYeCKOTO MOJETUPOBAHMS B HAayyHOM I[IO3HAHUUM U B MPaKTHKE
CrocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS yYAIlUXCSl M KAueCTB MBbIIUICHUS,
HEOOXOIUMBIX JJISl a1allTallii B COBPEMEHHOM MH(GOPMALIMOHHOM OOIIIECTBE.

TpebGys OT ydamuxcs YMCTBEHHBIX M BOJIEBBIX YCWJIHMM, KOHLIEHTpAllMM BHUMAaHMUS,
aKTUBHOCTH Pa3BUTOT0 BOOOpaxkeHHsl, aiaredpa pa3BUBAaeT HPABCTBEHHBIC YEpPThl JHUUYHOCTH
(HacTOMYMBOCTh, LEICYCTPEMIEHHOCTh, TBOPYECKYI0 aKTHBHOCTb, CaMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTb, TPYAOJIOOHE, IUCHMILUIUHY U KPUTUYHOCTh MBIIUJICHUS) U YMEHHE
apryMEHTHPOBAHO OTCTaMBATh CBOW B3TIIAIBI U YOKICHHS, a TaKKe CIOCOOHOCTh MPUHUMATh
CaMOCTOSITEJIbHBIE PEIICHHUS.

N3ydenue anreOpbl, (QPyHKIUN, BEPOSATHOCTH U CTATUCTHKU CYIIECTBEHHO DPACHIUPSIET
KpYyro30p y4aiuxcs, 3HaKOMsI UX ¢ UHIYKIHUEH U AeTyKIueil, 00001eHneM 1 KOHKpeTu3aluen,
aHaAJIM30M M CHHTE30M, KiacCHU(HUKaluell u cucTtemMarusalueii, abcTparupoBaHueM, aHaJIOTHEH.
AXTHUBHOE UCTIONB30BaHUE 3a7lady Ha BCEX dTamax yueOHOro mpoliecca pa3BUBAaET TBOPUYECKUE
CIOCOOHOCTH MIKOJIHHUKOB.

N3ydenue anreOpsl mo3BoseT GOPMUPOBATH YMEHUS M HABBIKM YMCTBEHHOTO Tpyda —
TUTAaHUPOBaHUE CBOEH pabOThI, MOUCK paIlMOHATbHBIX MyTeld €€ BBHITOJHEHUS, KPUTUYECKYIO
OIICHKY pPe3yNnbTaToB. B mporiecce n3ydenus anreOpsl MKOIBHUKH JTOJKHBI HAYUUTHCS U3JIaraTh
CBOM MBICIM $ICHO W HCUEPINBIBAOIIE, JIAKOHUYHO M EMKO, MPUOOpPECTH HABBIKM YETKOTO,
AKKypaTHOTO U TPAMOTHOTO BBITIOJTHEHUSI MAaTEMaTHYECKUX 3aIHCEH.

Baxkneiieil 3amgaueil MIKOJBHOTO Kypca anreOpbl SBISETCS pa3BUTHE JIOTHYECKOTO
MbIieHusT yyammuxcs. CamMu 0OBEKTHI MaTeMaTHYeCKMX YMO3aKIIOYCHHH W TPUHATHIC B
anredpe mpaBuia UX KOHCTPYHUPOBAHUS CIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHI 000CHOBBIBATH
Y JOKa3bIBaTh CY)KJICHUS, TIPUBOIUTH YETKHUE OTIPECIICHUs, Pa3BUBAIOT JJOTUYECKYIO HHTYHIIHIO,
KpaTKO M HAIJSIIHO PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHUH M y4aT WX MPUMEHEHHIO.
Tem campiM anreOpa 3aHUMaeT OJHO U3 BEAYIIUX MeCT B (OPMUPOBAHUU HAYUHO-



TEOPETUYECKOTO MBIIUICHUS IIKOJIBHUKOB. PackpbiBas BHYTPEHHIOIO TapMOHHMIO MaTEMaTHKH,
(dbopMupys NOHMMaHHE KPacoThl M M3SAIIECTBA MATEMaTHYECKHX PACCYKJICHHA, anreOpa BHOCUT
3HAYUTEIbHBIA BKJIJ] B 3CTETUYECKOE BOCIIUTAHUE YUAIIUXCS.
1. OBIIAS XAPAKTEPUCTUKA KYPCA
B kypce anreGpbl MOKHO BBIACTHUTD CIEAYIOIINE OCHOBHBIE CO/IEPKATEIbHBIC INHHIH:

e apudmernka;
anrebpa;

e (yHKIHUH;

e BEPOATHOCTh M CTATHCTHUKA.

Hapsiny ¢ oTiM B cosiep)kaHie BKJIFOYCHBI J[BA JIOTIOJIHUTELHBIX METOIOJOTHYECKIX pa3/ena;

e JIOTHIKA M MHOXECTBA;

e MaTeMaTHKa B UICTOPUYECKOM Pa3BUTHH,

YTO CBSI3aHO C peaiu3alnuen 1enell oOLEMHTEIUIEKTYaIbHOIO U OOIIEKYIbTYPHOTO DPa3BUTHS
YUaIIHAXCS.

Conmepxkanne KaXIOrO W3 OTHX pa3leIoB pPa3BOPAuMBAETCS B  COJEPKATEIHHO-
METOIMYECKYIO JIMHUIO, IPOHU3BIBAIONIYI0 BCE OCHOBHBIE COJep)KaTeNbHbIe JUHUH. [Ipu sTOM
nepBasi TUHUS - «JIOTMKa W MHOXECTBa» - CIYKHT LIEIH OBJIAJCHUS YJAIIUMUCS HEKOTOPHIMU
JIIEMEHTaMH YHUBEPCAJIBHOTO MAaTEeMaTH4eCKOTro s3blka, BTOpas — «MaremaTnka B
HUCTOPHYECKOM DPAa3BUTHW» — CIOCOOCTBYET CO3MaHUIO OOMIEKYJIHTYPHOTO, T'yMaHHUTAPHOTO
(doHa u3yueHus Kypca.

Conepxxkannie nTUHUK «ApudMETHKa» CIYKAT 0a30i Ui JaIbHEHIIETO W3yYeHUs
VUAIIAMHUCS ~ MaTE€MaTHKH, CIIOCOOCTBYET  Pa3BUTHIO WX  JIOTHYECKOTO  MBIIUICHHUS,
(hOpMHUPOBAHUIO YMEHHUSI MOJIb30BATHCSI aITOPUTMAMH, a TAKXKE MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX B IOBCEIHEBHOM >KM3HHM. Pa3BuTHE MOHATHS O 4YHCJIE B OCHOBHOMU
IIKOJIE CBSI3aHO C pAlMOHAIBHBIMM W HMPPAlMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHUEM
MEPBUYHBIX MTPEICTABICHH O IeHCTBUTEIILHOM UHUCIIE.

Conepxkanne JUHUM «AnreOpa» CcrmocoOCTByeT (OPMUPOBAHUIO Y  YYAIIHXCSA
MaTeMaTHYeCKOro ammapara [Uisi pemieHHs] 3afad U3 pa3/ielioB MaTeMaTHKH, CMEXKHBIX
MIPEIMETOB U OKpPY)KaoIel peaibHOCTH. S3bIK anredpbl MOI4EPKUBAET 3HAUCHUE MATEeMaTHKU
KaK sI3bIKa JJIs1 HOCTPOEHUSI MaTeMaTHUECKUX MOJIeJIel IPOIECCOB U SBJICHHUM pealbHOTO MUpA.

Pa3BuTHe anropuTMHUYECKOTO MBIIUIEHHUS, HEOOXOIMMOTO, B YaCTHOCTH, JII OCBOCHU S
Kypca MH(POPMATUKU, U OBJIAJICHUE HABBIKAMU JEAYKTUBHBIX PACCYXKICHHM TaKxkKe SBISIOTCS
3amauaMu u3ydeHus anreOpsl. [IpeoOpa3zoBaHue CHMBOJIBHBIX (OPM BHOCUT crienupUYecKUil
BKJIaJ] B pa3BUTHE BOOOPAXKEHUS YJaTUXCSl, UX CIIOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOPYECTBY.
B ocHOBHO# 1IKOJIe MaTepual rpymnmnupyeTcs BOKPYT palliOHAIBHBIX BBIPaXKEHUI.

Copepxanne pazgena «OyHKIHUN» HallEJICHO Ha MOJIyYeHUE IIKOJIbHUKAMU KOHKPETHBIX
3HaHMUN O (YHKIMH KaK Ba)KHEHIIeld MareMaTH4eCKOW MOJENH JJIsl ONHMCAHUSA U UCCIETOBAHUS
pa3zHooOpa3HbIX MmporeccoB. M3yueHue 3Toro Marepuaia CocOOCTBYET Pa3BUTHIO Y yUaIIUXCS
YMEHHSI HCHOJB30BaTh pA3JIUYHbIE S3bIKM MAaTeMAaTUKH (CIOBECHBIH, CHMBOJMYECKUH,
rpaduyeckuit), BHOCUT BKJIaJ B JOPMUPOBAHUE IPEICTABICHUN O POJIM MaTEMaTHKU B Pa3BUTUU
LUBUITU3AIUN U KYTbTYPBHI.

Paznen «BeposTHOCTP M CTaTUCTHKAa» — OO0S3aTENbHBIH KOMIIOHEHT IIKOJBHOTO
o0pa3oBaHus, YCWJIMBAIOUIMM €ro MPUKIAJAHOE M MPAKTUYECKOE 3HAYeHHe. DTOT MaTepHal
HE00X0/1UM, TpexJIe BCEro, i (GOPMUPOBAHUS Y yUAIIUXCS PYHKIMOHATIBHON rPaMOTHOCTH —
YMEHHUS BOCHPHUHUMATh M KPUTUYECKM aHAJIM3UpOBaThb HHGPOPMALMIO, NPEACTABICHHYIO B
pa3nuyHbIX (OopMax, MOHUMATh BEPOSATHOCTHBIM XapakTep MHOTUX pealbHBbIX 3aBUCHUMOCTEH,
MPOU3BOUTH TPOCTEHIINE BEPOSTHOCTHbIE pacu€rhl. l3ydeHune OCHOB KOMOMHATOPUKU
MO3BOJIUT Y4YalIeMyCsl OCYILECTBJIATh PACCMOTPEHHME clydaeB, mepebop M MOACYET Yucia
BapHAHTOB, B TOM YHCJIE€ B IPOCTEHIINX MPUKIIAJHBIX 3a/1a4ax.

IIpy wu3yd4eHHUH CTAaTUCTUKM U BEPOSITHOCTH OOOramaroTcs IpEACTaBICHUS O
COBPEMEHHOM KapTHHE MHpa U METOJax ero HccieloBaHHs, (opMupyercs NOHHMaHHUE pPOJHU



CTaTUCTHUKM KaK HCTOYHHKA COIIHMAJIbHO 3HAYUMOM I/IH(bOpMaI_[I/II/I N 3aKJIaabIBarOTCs1 OCHOBBI
BCPOATHOCTHOT'O MBIIIJICHHA.

2. JIMMHOCTHBIE, METAINPEIMETHBIE, IPEIMETHBIE CBA3U

ITporpamma obecnieunBaeT AOCTIXKEHHE CIEYIOIUX PE3YJIbTaTOB OCBOCHUS 00pa30BaTENIbHOM
IIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsL:
JUYHOCMHbLE:

1.

c(OPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOydJaromuxcs K CaMOPa3BUTHIO U €aMOOOpPAa30BaHMIO HA OCHOBE MOTHBAIMH K
00y4eHHIO U TO3HAHUIO, BBIOOPY JalbHEHIero oopasoBaHus Ha 06aze OPUEHTHPOBKH B
Mupe npodeccuii U MpPodecCHOHANBHBIX MPEINOYTCHUH, OCO3HAHHOMY ITOCTPOCHUIO
UHIUBUAYAIbHOH  00pa3oBaTelbHOW  TPaeKTOpUuM € y4ETOM  YCTOMYMBBIX
ITI03HABATENbHBIX UHTEPECOB;

2. cOpMUPOBAHHOCTH IEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOMIECTBEHHOU MTPAKTHKHY;

3. cpopMUPOBAHHOCTh KOMMYHUKATUBHON KOMIIETCHTHOCTH B OOIIIEHUU U COTPYIHHUYCCTBE
CO CBEPCTHHUKAMH, CTapIIUMU W MJIQJIIUMH, B 0Opa3oBaTebHOW, OOIIECTBEHHO
TOJIC3HOH, YIeOHO-HCCIIeI0BATEIHCKOM, TBOPUSCKOUW U APYTUX BHJIAX JICATCIIEHOCTH;

4. yMeHHWe SICHO, TOYHO, TPaMOTHO W3JlaraTh CBOHM MBICIHM B YCTHOW M NTUCHBMEHHOU pEdUH,
MMOHMMATh CMBICI ITOCTABJICHHOW 3aJlaud, BBICTPAWBATh APTYMEHTAIUIO, TPHBOIUTH
MIPUMEPHI H KOHTPIIPUMEPHI;

5. mpejicTaBlieHHE O MaTEeMAaTHYECKOW Hayke Kak cdepe demoBeuecKO JesTeIbHOCTH, 00
JTanax e€ pa3BUTHS, O €€ 3HAYUMOCTH JJTs PA3BUTHS [TUBUIIH3AINH;

6. KpPUTUYHOCTb  MBIIUICHUS, YMEHHWE paclo3HaBaThb JIOTUYECKH  HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;

7. KpEaTUBHOCTb MBIIUICHUS, WHUIMATHBA, HAXOJYUBOCTh, AKTUBHOCTb IMPU PEIICHUU
anreOpandecKux 3aaad;

8. yMeHHEe KOHTPOJMpOBAaTh TMpollecC U  pe3yabTaT y4eOHOW  MaTeMaTH4eCcKOMn
NesITeNIbHOCTH;

9. cmocoOHOCTh K SMOIMOHAJIBHOMY BOCIHPHATHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad,
pELIEeHUH, pacCyKICHUM.

Memanpeomemuule:

1. yMmMeHHE CaMOCTOATEIbHO IUIAHUPOBATH AIbTEPHATUBHBIC ITYTH JOCTHXKEHUS IIeJeH,
OCO3HAaHHO BBIOMpaTh HamOosiee dS(PPEeKTUBHBIE CHOCOOBI pEIICHHS YYEOHBIX H
M03HABaTEIbHBIX 33/1a4;

2. YMEHHE OCYIIECTBISATh KOHTPOJb MO PEe3ylbTaTy U MO CHOCO0y ACHCTBHS Ha ypOBHE
MIPOU3BOJILHOTO BHUMAHUSI U BHOCUTH HEOOXOIUMbIE KOPPEKTUBBHI;

3. yMeHHE a/IeKBaTHO OIICHHBATh MPAaBUIHHOCTh WM OMIMOOYHOCTH BBIMOJHEHUS y4eOHOM
3aauu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PellIeHNUS;

4. OCO3HAHHOE BIAJCHUE JIOTMUYECKUMHU ICHCTBHUSIMH OMPEICICHUS MOHITUN, 000OIICHMS,
YCTAHOBJICHHSI AaHAJIOTUH, Kilaccu(UKalMM Ha OCHOBE CaMOCTOSTEIBHOTO BBIOOpA
OCHOBaHUH M KPUTEPHUEB, YCTAHOBIIEHUS POJIO-BUAOBBIX CBS3€EH;

5. yMeHHEe YCTaHaBIMBATh TNPUYMHHO-CIEJCTBEHHBIE CBSI3M; CTPOUTH JIOTUYECKOE
paccyxaeHue, yMO3akitoueH!e (MHIyKTUBHOE, JETyKTUBHOE U M0 aHAJIOTHH) U BBIBO/IBI,

6. ymeHHe co3[aBaTh, IPUMEHATh U MPE0oOPa30BBIBATH 3HAKOBOCUMBOJIMNYECKUE CPENICTBA,
MOJIENTU M CXEMBI JUIS pelIeHus] y4eOHbIX U MO3HABATENbHBIX 337134,

7. yMEHHE OpraHM30BBIBaTh Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO ICSITENBHOCTH C

yYUTEJIeM M CBEPCTHUKAMU: OINpPEAeNATh LeNH, pacupeneneHue (QyHKIMA U poieit
YYaCTHHUKOB, B3auMoJieiicTBue u oOmume cnocoObl paboThl; yMeHHe paboTaTh B TpyIIe:
HaXoJUTh 00lIee pelieHne U pa3pemiaTh KOH(GIUKTE HA OCHOBE COTJIACOBAHUS MO3UIIMHA
u ydéra MHTEpECOB; CIylIaTh MapTHEPA; (HOPMYTUPOBATh, APryMEHTUPOBATH H
OTCTanBaTh CBOE MHEHUE;



10.

11.

12.

13.

14.

15.

16.

17.

c(hOpPMHUPOBAHHOCTh Y4eOHOU W OOIIETOIH30BATEIBLCKONH KOMIIETEHTHOCTH B 00JacTH
HCIIOJIb30BAHUS UH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH (UKT-
KOMIIETEHTHOCTH );

[IEpBOHAYAJIbHBIE NIPEJICTaBICHUs 00 MAeAX M O METoJax MaTeMaTHKH Kak o0
YHUBEPCAIbHOM $I3bIKE HAayKHM M TEXHHMKH, O CpPEJCTBE MOJIEIMPOBAHMS SIBJICHUN U
IIPOLIECCOB;

yYMEHHUE BHJETh MaTeMaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTyallH B IPYTUX
JUCLMIUIMHAX, B OKPY)KAIOIIEeH XKU3HU;

YMEHHUE HaXOIUTh B PA3IIMYHBIX UICTOUHUKAX HH(POPMAIINIO, HEOOXOTUMYIO JIJIsl pEIICHUS
MaTeMaTUYEeCKUX MPOOJIEM, U MIPEACTABIATH €€ B IOHATHON opMe; IPUHUMATH PELICHHUE
B YCJIOBUSIX HEMOJHOM U U30BITOYHON, TOUHON U BEPOSTHOCTHON MH(pOpMAIUY;

yMEHHE MOHMMATh U MCIIOJIb30BaTh MaTeMAaTUYECKHE CPEICTBAa HATJSAHOCTU (PUCYHKH,
YepTeXKH, CXEMBI U JIp.) Ui WUTIOCTPAIMH, HHTEPIIPETALINN, apTyMEHTAI1H;

YMEHHE BBIBUraTh THUIIOTE3bl MPU pPEUICHUMM Y4eOHBIX 3aJad U I[OHUMAaTh
HE0OX0IMMOCTb X NPOBEPKH;

YMEHHE TPUMEHATh WHIAYKTUBHBIE M JI€AYKTUBHBIE CIOCOOBI pPacCyXICHWH, BUJIIETh
pa3IuyYHbIE CTpATETuu pelIeHus 3a1ay;

MOHMMAaHHE CYLUIHOCTH aJIrOPUTMUYECKUX NpPEINUCAaHUN U yMEHHE JeicTBOBaTh B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEJIbHO CTaBUTh LM, BBIOMpPATh U CO3/1aBaTh AaNTOPUTMbI IS
pereHust yueOHbIX MaTeMaTHUECKHUX TTPoOIIeM;

yYMEHHeE IJIaHUPOBATh U OCYILECTBIIATH A€ATEIbHOCTD, HAIIPABJICHHYIO HA pElICHHE 3a/1a4
HCCIIEIOBATEIIBCKOTO XapakTepa.

npeomemmbole:

1.

yMeHHE pabdoTaTh € MaTeMaTHYeCKUM TEKCTOM (CTPYKTYpPHpPOBAHHE, W3BIICUYCHUE
HeoOxoauMoi mH(OPMAIMK), TOYHO M TPAMOTHO BBIPAKAaTh CBOM MBICIH B YCTHOU W
MUCHbMEHHOW pEYH, TPHUMEHSS MAaTeMaTH4YeCKyl0 TEPMHUHOJIOTHIO W  CHMBOIIUKY,
WCTIONBb30BAaTh  pPas3iMYHBIC S3bIKH  MATEMAaTHUKH  (CIOBECHBIH, CHUMBOJIHYECKUIA,
rpadudeckuii), 0OOCHOBBIBATh CYKICHHUS, MPOBOJUTH KiIacCH(UKAIUIO, IOKa3hIBaTh
MaTeMaTUYECKUE YTBEPKICHUS;

BJIaJIcHHE 0a30BbIM MOHSATHIHBIM alllapaToM: UMETh TPEACTaBICHUE O YKCIIE, BIaJICHHE
CUMBOJIbHBIM  SI3bIKOM  aireOpbl, 3HAHWE  JJIEMEHTAPHBIX  (DYHKIMOHAIBHBIX
3aBHCUMOCTEH, (POPMHPOBAHUE MPEICTABICHHA O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B
peabHOM MHUPE M O Pa3JIMYHBIX CIOCO0aX MX U3y4eHHs, 00 0COOCHHOCTSIX BBIBOJOB H
MIPOTHO30B, HOCAIIMX BEPOSITHOCTHBIN XapakKTep;

YMEHHUE BBINOJIHATh alreOpanveckue NpeoOpa30BaHUs PAlMOHAIBHBIX BBIPAKCHHIH,
MPUMEHSTH UX JUIS PEIICHUS YIeOHBIX MaTEMAaTHUCCKHUX 33J1a4 U 3a/1a4, BO3HUKAIOIIUX B
CMEKHBIX YUEOHBIX MpeIMETax;

YMEHHUE T0JIb30BaThCS MAaTEMATHYSCKUMH (OPMYyJIaMH U CaMOCTOSITEIBHO COCTaBJISTh
(opMyITBI 3aBUCMOCTEH MEXTy BETMYMHAMHU Ha OCHOBE 0000IIECHHS YaCTHBIX CIy4acB U
IKCIIEPUMEHTA;

YMEHHME pellaTh JMHEHHbIE M KBaJgpaTHbIE ypaBHEHHUS M HEPAaBEHCTBA, a TakKke
MPUBOJIMMBbIE K HUM YpaBHEHHUS, HEPABEHCTBA, CHCTEMbI; MPUMEHATH Trpaduueckue
MpEJCTaBICHUs U pEeUIeHUs W HCCIeNIOBAaHUS YpaBHEHUW, HEPABEHCTB, CHUCTEM;
MPUMEHATh TOJYYeHHbIE YMEHHs [UIsl pEelIeHHs 3aJad W3 MaTeMaTUKH, CMEXKHBIX
MIPEeIMETOB, MPAKTUKH;

OBJAJICHUE CHUCTEMOW (PYHKIIMOHABHBIX TOHSTUN, (QYHKIMOHATHHBIM SI3BIKOM H
CUMBOJIUKOW, yMEHHE CTpOWTh Tpadukd (QyHKIUHA, OMUCHIBATH HX CBOICTBA,
HCII0JIb30BaTh (PYHKIMOHAIBHO-TpadUyecKue MPeICTaBICHUS AJs OMUCAHMS U aHaIHu3a
MaTeMaTHYeCKHX 3a7ad U pealbHbIX 3aBUCUMOCTEH;

OBJIaJICHUE OCHOBHBIMH CIIOCOOaMU MPEACTABICHUS U aHaIM3a CTATUCTUUYECKUX JTaHHBIX;
YMCHHC pCIIATh 3ala4i Ha HAXOXACHUC YaCTOThHI U BEPOATHOCTU CJIy‘IElﬁHBIX C06I>ITHI>'I;



8. YMCHHC NPUMCHATL U3YYCHHBIC MOHATUA, PE3YJIbTATBI U MCTO/AbI IIPU PCHICHUU 3a4a4 U3
PAa3JIMYHBIX pa3aCiioB KypCa, B TOM YHCJIC 3ada4, HC CBOAAIIMNXCA K HCIIOCPECACTBCHHOMY
MNPHUMCHCHUIO U3BCCTHLIX aJITOPUTMOB.

3. MECTO IPEJJMETA B YYEBHOM IIVIAHE
CormnacHo yueOHOMY IUTaHY Ha U3y4eHHe areOpsl B 7 - 9 Kilaccax OTBOJUTCS:
B 7-8 knaccax - 102 gacos (3 yaca B Hezento; 34 yuyeOHBIX HEJCIH )
B 9 knacce — 136 yacoB (4 yaca B Heziento; 34 yueOHbIX HEJENIN)
B Teuenume roja BO3MOXKHBI KOPPEKTHUBBI palOouell MporpamMmbl, CBS3aHHbBIE C
00BEKTUBHBEIMHU IMpUuYruHaMu.

4. INTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJI'EBPbI

B 7 - 9 ki1accax
PAIIMOHAJIBHBIE YUCJIA
BoInycKHUK HAYYHTCSI:

1. TOHMMAaTh OCOOCHHOCTH JIECATHYHON CHCTEMBI CUNCIICHHS,

2. BIAJIETh MOHSATHIMH, CBSI3aHHBIMH C JISTUMOCTHIO HATYPaIbHBIX YHCEIT;

3. BBIpaXaTh 4YKCJa B SKBUBAJIEHTHbIX (opMax, BbIOMpas HauOoyiee NOIXOISIIYI0 B
3aBHCUMOCTH OT KOHKPETHOW CUTYaIIHUH;

4. cpaBHHMBATPH U YIOPSIOYNBATH PAIlIOHAIBEHBIC YHCIIA;

5. BBINOJHATH BBIYUCIICHHUS C PAIlMOHATBHBIMU YUCIIAMH, COYeTas YCTHBIC M TMUChbMEHHBIC
MPUEMBI BEIYHCIICHHIA, TPUMEHSTH KaJIbKYIIATOD;

6. WCHONB30BATh TOHITHS M YMEHHUsS, CBS3aHHBIE C MPOIMOPIHMOHAIBHOCTHIO BEIUYWH,
MPOIIEHTaMH B XOJI€ PEIICHUS] MAaTEMaTHYECKUX 3a/1a4 U 3a/1a4 U3 CMEXHBIX MPEIMETOB,
BBITIOJIHATH HECJIOKHBIE MPAKTUYECKHE PACUETHI.

Boinycknuk nonyyum 603M0ox#cHOCHb:

7. NO3HAKOMUMbBCA ¢ NO3UYUOHHBIMU CUCTNEMAMU CYUCIEHUS C OCHOBAHUSAMU, OMIUYHbIMU
om 10;

8. yemyboums u pazeume npeoCcmasienus 0 HamypaibHbIX YUCIAX U CEOLICBAX OeTUMOCMIU,

9. Hayuumvcsa UCNOIL308aMb NPUEMBL, PAYUOHATUIUPYIOWUE BbIYUCTIeHUs, Npuodpecmu
NPUBLIUKYKOHMPOIUPOBAMb BbIUUCIEHUS, 8bLOUPASL NOOXOOAUWUL OISl CUMYAYUU CHOCOD.

JEMCTBUTEJBHBIE UHUCJIA
BbINMyCKHUK HAYYUTCS:
1. ucronb30BaTh HaYAIbHBIE MIPEACTABICHUS O MHOKECTBE IEHCTBUTEIBHBIX YUCEIT;
2. BIAJETh NOHATHEM KBAJIPaTHOTO KOPHS, IPUMEHATH €r0 B BHIUMCICHUSIX.
Boinycknuk nonyyum 603M0M#CHOCHb:

3. passumv npeocmaegienue O HUCIe U YUCIOBbIX CUCEMAX OM HAMYPAIbHLIX 00
OeticmeumenbHulX Yucesl;, 0 poiu bIYUCIEHULL 8 Yell08eUeCKOU NPAKmMuKe;

4. pazeums U Yeryoums 3HAHUSA O OECAMUYHOU 3aNucu OelicmeUmMeNbHbIX —Yucel
(nepuoouueckue u Henepuoouyeckue opoou).

HNU3MEPEHUS, ITPUBJINKEHHUS, OHEHKH
BhinycKHHUK HAYy4YHTCS:

1. ucmonb30BaTh B XOJI€ PEIICHUs 3a/ad dJIEMEHTapHbIE MPEJCTABICHUS, CBS3aHHBIE C

MpUOTMHKEHHBIMHU 3HAYEHUSMU BEJIHYMH.
Buinycknuk noayuum 603moixcnocmo:

2. NOHAMb, YMO YUCTO0B8ble OaHHble, KOMOpble UCHONL3VIOMCA 0Nl XAPAKMEPUCMUKU
00beKmM0o8 OKpydcarwe20 Mupa, s8Iaiomcs NPeumyueCmeeHHo NPUOIUNCEHHBIMU, YMO
no 3anucu NPUOIUNCEHHBIX 3HAYEHUL, COOEPHCAWUXCA 8 UHPOPMAYUOHHBIX UCMOYHUKAX,
MOJCHO CYOUMb 0 NOCPEULHOCIU NPUOTIUNCEHUSA,

3. nowamv, YUMo NOSPeUtHOCMb pe3yIbmama 6blYUCIeHULl OO0JIHCHA OblMb COUMEpUMA C
NO2ZPEUHOCIMbIO UCXOOHBIX OAHHBIX.

AJITEBPANYECKHUE BBIPAKEHUSA
BhInycKHUK HAYYHTCS:



1. BianeTh MOHATUSAMH «TOXIECTBO», TOXKIECTBEHHOE NMpeoOpa3oBaHuey», pemarb 3aaaqH,
cozepxkaiue OyKBeHHBIE JaHHBIE; padoTaTh ¢ (hopMyIaMu;

2. BBIIOJHATH NpeoOpa3oBaHUS  BBIPAKEHHH, COJACPKALIMX CTENEHH C  LEJIBIMH
MOKa3aTeNsIMU U KBaJpaTHbIE KOPHH;

3. BBINOJHATH TOXJIECTBEHHBIE NMPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MIPaBUJI ICHCTBHUI HAJl MHOTOWICHAMH M ajreOpandecKuMH IpoOsSMH;

4. BBITIOJTHATH PA3JI0’KEHNE MHOTOYWIEHOB HA MHOKUTEITH.

BoinyckHuk noayuum 603mM0MCHOCHIb:

5. Hayuumvcs 6bINONHAMb MHO2OULA208blE NPeoOPA308aHUS PAYUOHATILHBIX BbIPANHCEHULL,
NPUMEHSIS WUPOKULL HAOOP ChOCOO08 U NPUEMOS,

6. npumensms moocoecmeenHvle npeodpaz0eanus O peueHus 3a0ay U3 pasiuyHbIX
pazoenos Kypca (Hanpumep, 0N HAXOHCOEHUs HAUOONbULe20/HAUMEHbULE2O 3HAYEHUS.
8bIPANCEHUS).

YPABHEHUA
BbInycKHUK HAYYHTCSI:

1. pemarbs OCHOBHBIE BHJIbl PAllMOHAIBHBIX YPAaBHEHHUHW C OJHOM NEPEMEHHOW, CHUCTEMBI
JIBYX YpaBHEHUI C IBYMSI TIEPEMEHHBIMU;

2. TIOHMMAaTh YpaBHEHHE KaK BaKHEHIIYI0 MAaTeMaTHYECKYyI0 MOJENb U OIWCAaHHUS W
W3yYeHHs] Pa3HOOOpPA3HBIX pEAIbHBIX CHTYallMid, pemarb TEKCTOBbIC 3a/aud
anreOpandeckuM METOJIOM;

3. TpHUMEHATH rpaduUecKue MPeICTaBICHIS sl HCCICIOBAHNUS YPAaBHEHHN, NCCIIETOBAHMSI
Y PEIICHUs] CHCTEM YPAaBHEHH C ABYMsI TIEPEMEHHBIMH.

Boinycknuk nonyuum 603Mox#cHOCHb:

4. oenrademv CHneYuanbHbIMU NPUEMAMU peuleHUs YPABHEHUUl U CUCeM YPAGHEHUL,
VBEPEHHO NPUMEHAMb annapam YpaeHeHuti Ol peuleHus pazHooOpa3HbiX 3a0ad U3
MAMeMamuru, CMeNCHbIX NPeoMemos, NPAKMUKIU,

5. npumensams 2cpaghuueckue npeocmasieHus 01 UCCIE008AHUS VPAGHEHUU, CUCTEM
VpasHenull, cooepicauux OykeeHHvle KOIPOUYUueHmbi.

HEPABEHCTBA
BbINMyCKHUK HAYYHUTCS:

1. moHMMATh U NPUMEHSATH TEPMHUHOJIOTHUIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HEpaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2. pemarbh JMHEWHbIC HEPABEHCTBA C OJIHOM NEPEMEHHOM W HX CHUCTEMbBI; pelaTh
KBaJIpaTHbIE
HEpaBEHCTBA C OMOPOH Ha rpaduueckre MpeICTaBICHHUS,

3. MNpUMEHSATH anmnapaT HePaBEHCTB AJIs PElIeHus 3aau U3 pa3IMyuHbIX pa3eoB Kypca.

Boinycknuk nonyuyum 603M0MCHOCHIL HAYYUMBCA:

4. paznooOpasHviM Npuémam  O00KA3amenbCmed HEepaABeHCM8, VB8EPeHHO NpPUMEHAMb
annapam HepaseHcms O/ peueHus pazHooopa3HbIX MamemMamudeckux 3a0ay u 3a0ay u3
CMEICHBIX NPeOMemos, NPAKMUKU,

5. npumensams epaghuyeckue npeocmasnenus ONsi UCCIE008AHUS HEPABEHCME, CUCmeEM
HepageHcma, cooepicaujux OyKkeeHuvie Koappuyuenmaol.

OCHOBHBIE IMOHATHUSA. YNCJIIOBBIE ®YHKIINHN
BhinycKHUK HAy4YHTCS:

1. moHMMAaTh ¥ HUCIOJB30BaTh (PYHKIMOHANBbHBIE TIOHSATUS M  S3bIK  (TEPMHHBI,
CUMBOJINYECKUE 0003HAUCHUS);

2. cTpouTh rpaduku dMeMEHTapHBIX (PYHKIUH; UCCIeOBaTh CBOMCTBA YMUCIOBBIX (DYHKITUI
Ha OCHOBE U3y4YEHHUs OBEIECHUS UX IPa(hUKOB;

3. moHuMMaTh (QYHKIMIO KaK BaXHEHIIYI0 MaTEeMaTHYeCKyl0 MOJENb Ui OIUCAHUS
MIPOLIECCOB U SIBJICHUN OKPYKAIOIIEr0 MHpa, MPUMEHATh (PYHKIMOHAJIBHBIA S3BIK JUIS
ONMCAHMS U UCCIIeIOBAHUS 3aBUCUMOCTEN MEXy GU3NUECKUMU BEINUNHAMM.

BuinyckHuk noayuum 603M0MCHOCHb HAYUUMbCA:



4. npogooums Ucciedo8anus, C8A3AHHbIE C U3YYEHUEM CEOUCME (YHKYUL, 6 MOM YUcie ¢
UCNONb308AHUEM KOMHbIOMEPA, HA OCHO8e 2pAPUKO8 U3VUEHHbIX (DYHKYUL CMpOUms
bonee cnodxcuvie epaguku (KycouHo-3a0aHHble, C «BLIKOJIOMBIMUY MOUYKAMU U M. N.);

5. ucnonvzosamsv YHKYUOHANbHBIE NPEOCMABLEHU U CEOUCMBA (QYHKYUU 0N peuleHusl
MamemMamuyeckux 3a0ay U3 pasiuidHblx pazoenos Kypca.

YUCJIOBBIE MOCJEAOBATEJIBHOCTH
BbInyCKHUK HAYYHTCS:

1. mOHWUMATh W WCIOJB30BATh SI3BIK MOCIEAOBATEIHHOCTEH (TEPMHHBI, CHMBOJIHYCCKUE
0003HaYCHWS);

2. mpuMeHATh  (OPMYIIbI, CBSI3aHHBIE C  apUPMETHUYECKOH U  TeOMETPUYECCKOU
MPOTPECCUSIMH, B amnmapat, copMHUpPOBAHHBIN MPU M3YICHUU JPYTUX Pa3AeIOB Kypca, K
PEIICHUIO 3a/1a4, B TOM YHCJIE ¢ KOHTEKCTOM U3 PEaTbHOU KU3HHU.

Boinycknuk noiyuum 603mMo0MCcHOCHIb HAYUUMBCA:

3.  pewamb KOMOUHUPOBAHHBlE 3A0AYU C NPUMEHEHUeM @OpMYN N-20 YleHd U CYMMbl
nepevix N 4ieHO08 apupmemuyecKol U 2eoMempuieckoll npocpeccui, NpUMeHss npu
IMOM annapam ypasHeHull U HepageHCcms,

4. noHumamv  apuUQMemuyeckKyro U  2eoMempuyecKylo npozpeccuu  Kaxk — @yHKyuu
HamMypaibHo2o apeymMenma, Ces3bl8aAmsb apupMemuyecKyio npoepecculo ¢ JIUHelHbIM
POCMOM, 2e0MEMPULECKYIO — C IKCHOHEHYUATbHLIM POCOM.

OIMUCATEJIBHASA CTATUCTUKA

BoInyCKHUK HAYYUTCH HCIIOJIH30BATh POCTEHINNE CITOCOOBI TIPEJCTABIICHUS W aHAIN3a
CTAaTHCTUYCCKUX JTAHHBIX.

Boinycknuk ~ nonyuum — 603MOMNCHOCHIb NPUOOpECMU — NEPBOHAUANLHBIIL  ONbIM
opeanuzayuu co6opa OAHHLIX NPU NPOBEOEHUU ONPOCA 0OUeCMBEHHO20 MHEHUS, OCYWeCMEIsaMmb
UX amanus, npedCmasiams pe3yibmanmvl ONpPocd 8 sude madauysl, OUACPAMMDBL.

CJIYUAWHBIE COBBITHS u BEPOSITHOCTH
BbINyCKHHK HAYYUTCSl HAXO/JUTh OTHOCUTEIIFHYIO YacTOTY M BEPOSITHOCTh CIyYallHOTO
COOBITHSL.
Boinycknuk ~ nonyyum — 603MOMNCHOCHIb NPUOOpECMU  ONbIM  NPOBEOCHUs.  CIYYAUHBIX
IKCNEPUMEHMO8, 8 MOM HUCTe C NOMOUWbIO KOMNbIOMEPHO20 MOOEIUPOBAHUS, UHMEPNpemayuu
UxX pe3ynomamos.

KOMBHUHATOPHUKA

BbInycKHHK Hay4YHTCsl peniath KOMOMHATOPHBIC 33/1a4d HA HAXO0XICHUE YUCIIa OOBEKTOB WIIH
KOMOUHAITHIA.
BoinyckHuk  nosiyuum  603MONCHOCHb HAYYUMbCS  HEKOMOPLIM — CHEYUALbHbIM — NPUémMam
peuteHust KOMOUHAMOPHBIX 3a0at.

5. COAEP’ KAHUE KYPCAAPU®METHUKA

PanuonajbHble uHnca. PacmnpeHI/Ie MHOKECTBA HAaTYpPAJIbHBIX YHCCJI OO0 MHOXKCECTBA IICJIbIX.

MHoecTBa 1I€ABIX 4YHMCEed JO0 MHOXECTBa pannoOHaJIbHBIX. PamonansHoe 4mucino Kak
i

OTHOILIIEHHE 71, TJIe M — LeNI0e YuCio, N — HarypanbHoe. CTeneHb ¢ LebIM OKa3aTeleM.
HerictBuTenbHble Yucaa. KBagparHelii kopeHb u3 uucia. KopeHb TpeTbell CTEeNneHH. 3amnuch
KOpPHEH C MOMOIIBIO CTENEHHU C JPOOHBIM MOKa3aTEIEM.

ITonsitue 06 uppanmoHanbHOM uHcie. VppaloHalIbHOCTh YMCIa U HECOM3MEPUMOCTh
CTOPOHBI U TMaroHaau KBajapara. JlecsTnunbie npuOIMKeHUs UppallMOHATBHBIX YHCEN.

MHOX€eCTBO  NEUCTBUTEIBHBIX YHUCET; TNPEICTABICHHUE JEHCTBUTEIBHBIX  YHCEN
0eCKOHEUHBIMU JIECATUYHBIMU 1po0simMu. CpaBHEHUE JIEHCTBUTENBHBIX YUCET.

KoopaunatHas mnpsimas. HM3o00paxkeHue dwucesl TOYKAMU KOOPAMHATHOM MPSMOI.
YucnoBele TPOMEXYTKH.
N3mepenusi, mnpudamxeHusi, oOuUeHKHU. PazmMepbl O0O0BEKTOB OKpyXkaromero mupa (oT
JIEMEHTApHbIX YacTUl] 10 BceneHHOM), IINTENBHOCTh IMPOLECCOB B OKPYXAIOIIEM MUpE.
Bblenenne MHOXHUTENS — CTENEHHM JecaTd B 3amucu uucia. llpubmmk€HHOe 3HaYeHHe
BEJIMYUHBI, TOYHOCTH NpUOIIKeHus. [Ipukuika 1 OlleHKa pe3yJIbTaTOB BHIYMCIICHHIH.



AJITEBPA
Aure0panyeckne BbIpa)keHHMsl. byKBEHHbIE BBIPAKEHUS (BBIPQXKEHUSI C IEPEMEHHBIMM).
YucnoBoe 3HaueHHEe OYKBEHHOTO BbIpakeHUs. JlomycTUMBble 3HAYEHUS TEPEMEHHBIX.
[ToncTanoBka BBIpaKEHUH BMecTO NepeMeHHbIX. [IpeoOpa3oBanne OyKBEHHBIX BBIPRKEHUH Ha
OCHOBE CBOMCTB apu(pMeTHIECKUX AeHCTBUI. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. TOXKIECTBO.

Crenenp ¢ HaTypaJbHbIM IOKa3aTeneM U e€ cBoiicTBa. OJHOWIEHBI U MHOTOWIEHBI.
Crenenp MHoOrowieHa. CIlo)K€HUE, BbIUMTAHUE, YMHOXEHHE MHOTOUIeHOB. DopMyJibl
COKpAIIEHHOIO0 YMHOKEHMS: KBaapaT CYMMBI M KBajgpar paszHoctu. dopmyna pasHOCTH
kBazparoB. [IpeobpazoBaHue 11€10T0 BbIpaKE€HUSI B MHOrowieH. Pa3nokeHue MHOro4jaeHOB Ha
MHOXUTEIU. MHOrowIeHs! ¢ 0qHOM nepemeHHoi. Kopens MHOrOu1eHa. KBagpaTHbIi TpEXWIEH;
pa3iIoKEeHUE KBaJIPATHOTO TPEXWICHA HA MHOKHUTEIH.

AnrebOpandeckass 1poOb. OCHOBHOE CBOWCTBO anredOpanueckoit npodu. CroxeHue,
BBIYMTAHUE, YMHOKEHHE, JelieHue anredopandeckux Apooei. CTeneHpb ¢ LenbIM MoKa3aTeleM U
€€ CBOMCTBA.

PanmonanbHbIe BeIpakeHUs U UX peoOpazoBanusl. Jloka3aTenbCTBO TOKIECTB.

KBanparusie kopHu. CBOMCTBA apu(pMETUUECKUX KBAJPATHBIX KOPHEN U UX MPUMEHEHHE
K peoOpa30BaHMIO YHCIOBBIX BHIPAKEHUI U BHIYMCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ ojnHod nepeMeHHoll. Kopenb ypaBHeHusi. CBOWMCTBA YHCIOBBIX
paBEeHCTB. PaBHOCHIIBHOCTh YPABHEHUN.

Jluneiinoe ypaBHeHue. KsampatHoe ypaBHeHHE: (opMylna KOpHEH KBaapaTHOTO
ypaBHeHusA. Teopema Buera. Pemienune ypaBHEHH, CBOJSIIMXCS K JIMHEHHBIM U KBaJpPaTHBIM.
[Ipumeps! pemenus
ypaBHEHUU TpeThel M 4eTBEPTON cTeneHe. Pemenne npoOHO-parmoHaIbHBIX YPaBHEHUM.

VYpaBHeHue ¢ JByMsl NepeMeHHbIMH. JIMHEWHOE ypaBHEHUE C JIByMs MEPEMEHHBIMH,
MIPUMEPBI PEIICHUS] YPAaBHEHUU B LEJIBIX YUCIaX.

CucreMa ypaBHEHUM C JBYMs NepeMEeHHBIMU. PaBHOCMIBLHOCTH cucTeM. CHCTEMBI ABYX
JIMHEWHBIX YpPAaBHEHUH C JBYMs IE€PEMEHHBIMU; pELICHUE IIOJCTAHOBKOW M CJIOKECHHEM.
[Tpumepsl penieHns: CUCTEM HETMHEHHBIX YPAaBHEHUM C IBYMS TEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3aj1au anreOpandeckium crocoooMm.

JlexkapToBbl KOOpAMHATHI Ha IJIOCKOCTU. ['paduyeckas mHTepnpeTanusi ypaBHEHUS C
IBYMsI TE€peMEHHbIMHU. ['paduk JUHEHHOro ypaBHEHHS C JBYMs IE€PEMEHHBIMH; YIJIIOBOMH
KO3 pUIUEHT mpsAMOii;
yCIIOBHE MapajieIbHOCTH NpsAMbIX. ['paduku nmpocTelnx HeIMHEHHBIX YpaBHEHUI: mapadora,
runepOosia, OKpYXHOCTb. ['paduyeckass HHTepHpeTalus CUCTEM YpPaBHEHHUH C JByMs
[I€PEMEHHBIMU.

HepaBencrBa. UncnoBbsle HEpaBEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEliHbIE HepaBeHCTBA C OJHOW nepemeHHOUl. KBangparHble
HepaBeHCTBAa. CUCTEMBI HEPAaBEHCTB C OJHON IIEPEMEHHOM.

®YHKIIUU

OcHOBHBbIE MNOHATHSA. 3aBUCUMOCTH Mexay BenuuuHamu. [lonstue ¢ynxkuuu. OOnacth
ONpesieNieHuss W MHOXKeCTBO 3HadeHMH QyHkuuu. CnocoObl 3amanus ¢yHkuuu. I'padux
¢ynkuuu. CpoiictBa (yHKUMH, uX oToOpaxkeHue Ha rpaduke. IIpumepsr rpadukos
3aBUCHUMOCTEHN, OTPAKAIOIINX PEATILHBIE TPOLIECCHI.

YucjaoBble pyHKkuuH. OYHKIMHY, OMHUCHIBAIOIIME NPSAMYIO U OOpaTHYIO MPONOPLUOHAIbHBIE
3aBUCUMOCTH, HMX rpaduku U cBoiicTBa. JluHelHas ¢QyHKusa, e€ rpapuk U CBoicTBa.
KBagpatnunas ¢yHkuus, e€ rpagux u cpoiictBa. CreneHHble (QYHKIMHM C HaTypaJbHBIMHU

nokaszaTensiMu 2 1 3, ux rpaduku 1 cBoiictBa. ['paduku QyHKImit y = VT , Y= VT , y=1x|.
YucaoBple mnocjaegoBaTeIbHOCTH. [[oHATHE 4YMCIOBOM  MOCIENOBATENIBHOCTH.  3aJaHHE
MOCIIEI0BATEIbHOCTH PEKYPPEHTHOH hopMmyroit u popmymnoii N-ro uieHa.

Apudpmernueckas WU reoMmerpuyeckas — nporpeccuu.  DPopMmynel N-ro  WieHa
apu(pMeTHYECKOW M reOMETPUYECKOi mporpeccuii, CyMMbl HepBbIX N-X wieHoB. M300paxenue



YJICHOB apU(PMETUUYECKON M T€OMETPUYECKOI MPOrpeccHii TOUKaMu KOOPIUHATHOM IJIOCKOCTH.
JIMHENHBIN U 3KCIIOHEHIMAIBbHBIN pocT. CI0XKHbIE TPOLIEHTHI.

BEPOSATHOCTDb u CTATUCTUKA
OnucartejbHasi craTucTUKA. [IpefcraBienne NaHHBIX B BUJC TAOJUIl, IUarpaMm, rpadukoB.
Cnydaiinass w3MeH4MBOCTh. CTaTHUCTUYECKHE XapaKTEPUCTUKH Ha0opa MJaHHBIX: CpenHee
apupmeTHIecKoe, MeMaHa, HanboJIpIIee U HaMMEHbIIIee 3HAUYeHUs, pa3Mmax. lIpeacraBienue o
BBIOOPOYHOM HCCIIETOBAHHH.
Cay4aiinble coObITHS M BepOSITHOCTD. [loHATHE O CllyyalilHOM ONBITE U CIYy4ailiHOM COOBITUU.
Yacrota cay4aiiHoro coObiTud. CTaTHCTUYECKUII TMOAXOJ K TOHATUIO BEPOSTHOCTH.
BepostHOCTH  MPOTHBOMOJNOXKHBIX  coObITHH.  He3zaBucumbie  coObITHA.  YMHOXEHUE
BeposTHOCTEH. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHA. PaBHOBO3MOXXHOCTH COOBITHIA.
Kitaccnueckoe onpeneneHne BEpOsSTHOCTH.
KomOunaTopuka. Pemmenne koMOMHATOpHBIX 3amad mepedbopom BapuaHToB. KomOmHaTtopHOE
MpaBuJIO YMHOXeHHUs. [lepecTaHOBKY U QakTOpHAaIl.
JIOTUKA u MHOKECTBA
TeopeTuko-MHOKeCTBEHHbIE MOHATHS. MHOXECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHNE MHOMXKECTB
MIEPEYUCIICHUEM DJIEMEHTOB, XapaKTEepUCTUYECKUM cBoMcTBOM. CTaHIapTHbIE 0003HAYEHUS
YHCIOBBIX MHOXecTB. [lycroe MHOMXkecTBO u ero ob6o3Hauenue. [lonmuoxecrso. OO0beaAHEHNE
U TIEpPEeCEYCHUE MHOXKECTB, PAa3HOCTb MHOXECTB. HMiumocTpanuss OTHOLIEHUH MEXIy
MHO>KECTBAMHM C MIOMOIIBIO TuarpaMm OJusiepa — BeHHa.
DJjieMeHThbI JOruku. [lIoHATHE O PaBHOCHUIIBHOCTH, CJEIOBAaHUU, YMOTpeOJIeHHWE JOTHUYECKUX
CBS30K €Cil ..., MO ..., 8 MOM U MOJbKO 8 MOM Clyyae, TOTUUECKUE CBI3KH U, UTU.
MATEMATHUKA 8 HCTOPUYECKOM PA3ZBUTUH

Hcropusi popmupoBaHusi MOHATHUS YHUCJIA: HATypajbHBIE YHCA, OPOOH, HEAOCTATOYHOCTH
palMOHANBHBIX YHCEN JUISl TE€OMETPUUECKUX M3MEPEHUN, UppauuoHaibHble yncia. CTapuHHbIE
cucteMbl 3amucu yucen. JI[poou B BaBunone, Erunte, Pume. OTKpbITHE NECATHYHBIX APOOCH.
Crapunnble cucteMbl Mep. [ecsatuunsie Apobu u merpuueckas cuctema mep. l[losiBnenue
OTPULIATEIIbHBIX YNCEI U HYJIS.

3apoxnenue ainreOpsl B Henpax apudmerukd. PoxkneHue OyKBEeHHOW CHMBOJIMKH.
Uctopus Bompoca o HaxoxkaeHUW GOpMya KOpHeH anreOpanyecKux  ypaBHEHUH,
HEpa3peluMOCTh B paiiKaliaX YpaBHEHUN CTENEHH, OOJbIIEH YeThIPEX.

N300perenune MeToa KOOPANHAT, MTO3BOJISIONIETO [IEPEBOIUTH T€OMETPUYECKIE OOBEKTHI
Ha S3bIK anreOpsl. [IpuMepbl pa3TUYHBIX CUCTEM KOOPIUHAT Ha MIIOCKOCTH.

6. KPUTEPUU U HOPMbI OLIEHKY 3HAHU U YMEHWI 1 HABBIKOB

OBYYAIOLIUXCH 11O AJITEBPE
Kpumepuu oyenku ycmuvix omeemoes yuaujuxcs
OTBeT OLIEHUBAETCSI OTMETKOM «5», €CIIU YUCHUK:
® TIOJHO PACKpbUI COJIEp)KaHHWE Marepuasa B o0beMe, MPeIyCMOTPEHHOM MPOTrpaMMol U

y4EeOHUKOM;

®  U3IIOKWUI MaTepua IPaMOTHBIM SI3BIKOM B OTIpE/ICTICHHOM
JIOTUYECKOMITOCIIEI0BATEILHOCTH, TOYHO MCIIOJIb3YSI MATEMaTHUECKYO TEPMHUHOJIOTHIO U
CHUMBOJIHKY;

® [PABWJILHO BBIMOJHUI PUCYHKH, YEPTEKH, IpadUKH, CONMYTCTBYIOIINE OTBETY;

e MoKaza yMEHHE WJLTIOCTPUPOBATH TEOPETHUYECCKHE MOJIOKCHHUSI

KOHKPCTHBIMUIIPUMCPAMU,IIPUMCHATL HUX B HOBOM CUTyalluh TIIpU BbIIIOJIHCHUH
MMPAKTUYCCKOT'O 3aIaHUS;

¢ NPOACMOHCTPUPOBAI YCBOCHHC paHee HN3YUCHHBIX COMMYTCTBYIOIIUX
BOHpOCOB,C(bOpMHpOBaHHOCTB u YCTOIZQHBOCTL HCIIOJIb3YEMBIX IIPU 0Tpa60T1<e YMCHI/Iﬁ 151
HAaBBIKOB,

e 0TBEYAJl CAMOCTOSTEILHO O€3 HaBOAANIUX BOIIPOCOB YUUTCIIA.



Bo3MOXHBI 0/JHa — JBEHETOYHOCTH IPU OCBEIIEHWU BTOPOCTENEHHBIX BOIPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE YUYEHUKIJIETKO UCIPABUII 110 3aMEYaHUIO YUUTEIIS.
OTBeT OLIEHUBACTCSI OTMETKOM «4», €CITU YUCHUK:

® YJOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO IIPU 3TOM HMEET OJIMHU3
HE/JIOCTaTKOB: B M3JIOKEHUH JIOMYyHICHBI HeOoNbIIne TpoOenbl, HE HCKa3HUBIINE
MaTeMaTHYECKOE COJIepyKaHNEe OTBETA; 3aMEUaHUE YUUTEs;

e jlonyuieHsl  omwubOka  win  Oojee  JOBYX ~ HENOYETOB  IPU  OCBEILEHUU
BTOPOCTENEHHBIXBOIIPOCOB WJIM B BBIKJIAJKAX, JIETKO MCIIPABJICHHbIE 110 3aMEYaHHUIO
YUUTEIS.

OtMmeTKka «3» CTaBUTCS B CIEIYIOLIUX CIy4asX:

e HEMOJHO WM  HEMOCJEAOBAaTEeIbHO  PAacKphITO  COJAEpP)KAaHME  MaTepuana, HO
MoKa3aHooOl1ee NOHMMaHUEe BOIPOCa U NMPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE
JUI ajdbHEHNIIEroyCBOeH!s IPOrpaMMHOTO MaTepuana (onpezaeneHHble « TpeboBaHUIMU
K MaTeMaTHYECKOUTIOATOTOBKE yUaIIUXCS»);

® UMEIHUCh 3aTpyIHEHUS W JOTTYIIIEHBI OINOKHU B OTIpe/IETICHUH
MOHSATUN,UCTIONB30BAHUM MAaTEeMaTHYECKON TEPMHHOJOTUU, YEPTEekKaX, BBIKIAIKAX,
WCIIPABIIEHHBIE MTOCIEHECKOIbKUX HaBOSIINX BOIIPOCOB YUUTETIS;

® VYUYEHHK HE CIpaBWICA C TNPUMEHEHHEM TEOPHHM B HOBOM CHTyallud TIpH
BBITIOJIHEHUUIIPAKTUYECKOTO 3aJjaHus, HO BBINOJHHWI 3a/laHusl 00s3aTeIbHOTO YPOBHS
CIIOKHOCTH I10 JAaHHOUTEME;

e 1IpHu 3HaAHUU TEOPETUYECKOTO MaTepuaita BbISIBJICHA HeJ0CTaTOYHAas
c(hopMUPOBAaHHOCTHOCHOBHBIX YMEHHUH U HABHIKOB.

OTMeTKa «2)» CTaBUTCS B CICAYIOIIUX CIydasx:

® He pacKpbITO OCHOBHOE COJiep’KaHne yd4eOHOTO MaTepuana;

e OOHApY)KCHO HE3HAHWE WM HEMOHWMAaHWE YYECHUKOM OOJbIIeH uiau Haubosee
BaYKHOMYACTH yueOHOTO MaTepuaa;

® JIOMYUIEHBI OMOKK B  ONpENCIICHUU  TOHSTHUH, IpU  HUCHOJB30BAaHUU
MaTeMaTU4YEeCKOUTEPMHUHOJIOTHH, B PUCYHKaxX, YyepTexkax WM rpadpukax, B BBIKIAJIKAX,
KOTOPbIE HE UCITPABIICHBI

® [I0CJI€ HECKOJBKUX HABOAIIUX BOIPOCOB YUUTEIIS.

Kpumepuu oyenku nucomeHHbIX padom yuauquxcs
OT1MmeTKa «5» CTaBHUTCS, SCIIH:

e paboTa BBHITIOJIHEHA MTOJTHOCTHIO;

® B JIOTMYECKUX PACCYKJICHUAX U 0OOCHOBAHUU PEIICHUS HET MPOOETIOB U OMIHOOK;

® B PCIHICHUM HET MAaTeMaTHYeCKHX OIMMOOK (BO3MOXHA OJIHA HETOYHOCTh, OIHCKa,
HESIBIISIOLIASCS CIIEICTBUEM HE3HAHUS UM HETIOHUMaHUS y4eOHOTO MaTepuana).

OTtMmeTKa «4» CTaBHUTCS, SCIIH:

e paboTa BBINIOJIHEHA TIOJHOCTHIO, HO OOOCHOBAHHWS IIIArOB PEHICHUS HEI0CTATOYHBI
(ecmuymeHne OOOCHOBBIBATH PACCYXACHHS HE SBISUIOCH CHEHHAIBHBIM OOBEKTOM
MIPOBEPKH);

e JlomyIIeHa OJHa OMMOKa WM JBA-TPU HEJAOYETa B BHIKIAJIKAX, PUCYHKAX, UEPTECIKAXUIU
rpadukax (eciau 3TH BUbI pabOThI HE SBJISIIMCH CHIELUATBHBIM 00BEKTOM IIPOBEPKH).

OtMeTKa «3» CTaBUTCS, CCIIU:

e jomyiieHsl Ooyiee oAHOW ommMOKkM WM Oolee  ABYX-TpeX HEJAOYETOB B
BBIKJIQ/IKaX,YepTeKaxX WU rpaduKax, HO yJal[UHCs BIaJeeT 00s13aTeIbHBIMU YMEHUSIMHU
10 IIPOBEPSIEMOUTEME.

OTMeTKA «2) CTaBUTCS, CCIIU:

® JOMYyIICHBI CYIIIECTBEHHbIE  OIIMOKH, IOKa3aBIIIue, 4TO yJamuics — He

BIIaIeeTOOSI3aTEIbHBIMU YMEHHUSIMU TI0 TAHHOK TeMe B MOJTHON Mepe.



7. TEMATUYECKOE IIVTAHUPOBAHUE

KJIACC I'JIABA KOJIMYECTBO YACOB
7 IToBTOpEHNE 3
KJ1acc Anrebpandeckue BbIpaKEHUsI 9
YpaBHEHUS C 0THUM HEU3BECTHBIM 9
OnHOWIEHBI W MHOTOYJICHBI 16
PaznoxeHre MHOrO4wieHOB Ha MHOKHUTENN 14
AnreOpandeckue qpoou 19
Jluneiinast yHKIUS U ee rpapuk 10
Cucrembl IByX ypaBHEHUH C IBYMs] HEU3BECTHBIMHU. 12
BBenenne B KOMOMHATOPHUKY 6
[ToBTOpEHUE 4
8 [ToBTOpEHNE 5
KJacc HepaBencrBa 20
[TpuGmKeHHbIE BEIYUCICHUS 8
KBanpatHbsle kopHH 13
KBanparHeie ypaBHEHUS 25
Ksanparnunas GyHkims 12
KBanparHbeie HepaBeHCTBA 12
[ToBTOpEeHME 7
9 IToBTOpEeHME 8
KJ1acc CreneHsb C pallMOHAIBLHBIM [TOKa3aTeIeM 13
CrenenHas GyHKIUSA 19
[Iporpeccun. 18
Crny4aifHple COOBITHS 12
CnyyaiiHble BeJTMYHHBI 12
MmuosxectBa. Jloruka 12
[ToBTOpEHME 42

Poccuiickoit  Depnepanuu

Ilepeyenb yueOHO-MeTOANYECKHUX CPEACTB 00yYeHMU .

OcHoBHas 1 AOIIOJIHHUTEJIbHAA JIMTCpATypa:

@enepanbHblil MepeueHb y4eOHMKOB, PEKOMEHIyeMbIX MUHHUCTEPCTBOM 00pa3oBaHUs

K  HCIIOJIb30BAHHIO

B

0011e00pa3oBaTeIbHOM  TIPOLIECCe

o0mieoOpa3oBaTenbHbIX yupexkaeHusx Ha 2019-2020 y4eGHbIi To.
[Iporpammsl 111 0oOmieoOpa3oBaTeNbHbIX IIKOJ, JIMIEEB M TWMHa3uil. MaremaTHka.
Cocrasurenu: I'. M. Ky3nenona, H. I'. Munntok. M.: Ilpoda, 2004 r.
Y4eOHO-MeTOoANYeCKHEe KOMILICKThI

YMK:

® yUeOHUKHU:

B




— IO.M. Konsirua, M.B. Tkauésa, H.E. ®&noposa, M.U. [1labynun. Anredpa. 7
KJ1acc
— FO.M. Konsrun, M.B. Tkauésa, H.E. ®&noposa, M.U. [1labynun. Anrebpa. 8
KJ1acc
— FO.M. Konsirua, M.B. Tkauésa, H.E. ®&noposa, M.U. [1labynun. Anredpa. 9
KJacc
cOOpHUK pabOUYMX MPOTrpaMM
pabouast TeTpaab
AN AAKTUYCCKHUEC MaTCPUAJIbL
TEMATUYCCKUC TCCThI
MCTOAUYCCKUEC PEKOMCHAAINN

MeToanueckoe odecnevyeHue:

1. Jlykuuesa E.}O. OcobeHHocTH 00yueHus: MaTeMaTuke B KOHTEKCTe coaepxkanus OI'OC:

yaeOHo-MeTroanueckoe nocodue — CI10.: CII6 AIIIIO, 2013.

l'aBpunosa H.®. [loypounsie pazpabotku no anredpe. 9 kimacc. M.: BAKO, 2014

3. Acmomos A. I'. DopMupoBaH#e YHUBEPCATbHBIX YICOHBIX NEHCTBUN B OCHOBHOMW IIKOJIE.
Cucrema 3aganuit/A. I'. Acmoios, O. A. Kapabanosa. — M.: [Ipocsemenue, 2010.

4. baspun U. U. Crapunnsie 3agauu / U. U. baspun, E. A. ®pubyc. — M.: [Ipocsemienue,
1994,

5. Muuypun JI. ®. 3a crpanunamu ydeOHuka anreOpsl /JI. @. Iluuypun. — M.:
[Ipocsenienue, 1991.

6. Iloiia /Ix. Kak pemars 3agaay? / JIx. [Toita. — M.: [IpocBemenue, 1991.

7. Tlotia JIx. Maremarnka u mnpaBaononoOHbie paccyxaenus/ JDk. Iloria. — M.:
[Ipocsenienue, 1975.

8. Iloiia /I)x. MaremaTtndeckoe OTKpBITHE. PenieHue 3a1a4: OCHOBHbIE TIOHATHUS, U3YYCHHUE U
npenoaaBanue / Jlx. [Toita. — M.: IIpocBemenue, 1970.

9. Crpoiik JI.51. Kparkuii ouepk ucropuun matrematuku/ . . Crpoiik. — M.: Hayxka, 1978.

10. Tanpizuna H. ®@. Ynpasnenune npoueccom dopmupoBanus 3HaHui / H. @. Tanezuna. —
M.: MI'Y, 1984.

11. Hly6a M. FO. 3anumarenbHble 3a1aHKs B 00ydeHUH MaTeMaTHKe: KHATA [ yauTesst/M.
10. Uly6a.— M.: [Ipocsemienue, 1994.

HNHTepHET-pecypcebl:

N

e www.edu.ru (caiit MOuH P®).

e www.school.edu.ru (Poccutickuii o6mieo6pazoBareabHbIN TOPTA).

e www.pedsovet.org (Bcepoccuiickuii TuTepHET-TIEICOBET)

e www.fipi.ru (caiit @enepaqbHOr0 MHCTUTYTA NEAArOTUYECKUX U3MEPEHUH).

e www.math.ru (MHTepHeT-nI0OAIepKKa yuuTeneid MaTeMaTHKH).

e  www.mccme.ru (caifT MocKkoBCKOTO LEHTpa HENpPepbIBHOTO
MaTeMaTH4eCKOT000paz0BaHMs).

® WWW.it-n.ru (ceTb TBOPYECKUX yIHUTEICH)

e www.som.fsio.ru (ceTeBoe 0ObeTMHEHIE METOIUCTOB)

e http:// mat.1september.ru (caiiT razeTsl «MaTemMaTuKa)

e http:/ festival.lseptember.ru (¢dectuBans mnemarorndeckux uuae «OTKPHITHIH YpPOK»
(«ITepBoe ceHTAOPs»)).

e Www.eidos.ru/ gournal/content.htm (MHTepHET - *)ypHaT «HI0CH).

e www.exponenta.ru (0Opa3oBaTenbHbI MAaTEMATHUECKUH CAT).

e kvant.mccme.ru (35eKTpoHHast Bepcus xKypHana «KBaHT».

e www.math.ru/lib (3nmexTpoHHass MaTeMaThdeckas OMOIMOTEKa).



e http:/school.collection.informika.ru (eauuast kosutekuus HUPPOBBIX 00pPa30BATEIBHBIX
pecypcoB).

e www.kokch.kts.ru (on-line TectrupoBanue 5-11 xnaccer).

e http://teacher.fio.ru (megaroruveckast Mmacrepckas, ypoku B IHTepHETE 1 Apyroe).

® WwWw.uic.ssu.samara.ru (yTeBOAuTeNb «B MHUpe HayK» JUIs IIKOJIBHUKOB).

e http://mega.km.ru (Merasuuuknoneaus Kupumia u Medoaus).

e http://www.rubricon.ru, http://www.encyclopedia.ru (caiiTbl « JHIHUKIOTICTUI»).

PexoMeHIa1IUM 110 OCHAIIIEHUIO Y4eOHOT' 0 MpoLecca

OcHnameHnue mporecca oOydeHUsT MaTeMaTHKEe 00ecTrieunBaeTcss OMOIUOTEUHBIM (DOHJIOM,
MeYaTHBIMU TOCOOMSIMH, a Takke HH()OPMAIMOHHO-KOMMYHUKATUBHBIMH —CPEJICTBAMH,
9KPaHHO-3BYKOBBIMH  IOCOOMSIMHM, TEXHMYECKUMM CpEeACTBaMH  OO0y4YeHHs, y4eOHO-
MPaKTUYECKUM U Y4eOHO-Ta00paTOPHBIM 000PYTIOBAHUEM.

B 6ubmuoreunsiii pona BxonaaT CraHgapT Mo MaTeMaTHKE, IPUMEPHBIE MPOTPAMMBL,
aBTOPCKHE TPOTPAMMBI, KOMIUIEKTHI YYEOHHKOB, PEKOMEHJIOBAHHBIX WM JIOMYIIEHHBIX
MunuctepctBoM 00pa3zoBanHusi U Hayku Poccuiickoit @enepauun. B coctaB OubimoreyHoro
dboHma 1enecooOpa3Ho BKIOYATh pabouue TeTpaau, AUIAKTHYECKHE MaTepHaibl, COOPHUKH
KOHTPOJIEHBIX M CaMOCTOSATENIbHBIX  pa0OT, TPAKTUKyMbl TI0 pEIICHUIO  3ajad,
COOTBETCTBYIOIIIE  HCIOJB3yeMBIM  KOMIUIEKTAM  Y4€OHHMKOB, COOPDHHMKH  3aJlaHHI,
o0ecTeunBarOIUX JHATHOCTUKY M KOHTPOJb KauyecTBa OOYYEHHsI B COOTBETCTBHH C TpeOo-
BaHUSIMH K VYPOBHIO TIOJATOTOBKM BBHIYCKHHKOB, 3aKkperuieHHbIMH B Cranmapre 10
MaTeMaTHKe; YICOHYIO JIUTepaTypy, HEOOXOIMMYIO /Il TIOJATOTOBKH JIOKJIAI0B, COOOIICHUIH,
pedepaToB, TBOpUECKHX PabOT.

B xoMIUIeKT nedaTHbIX MOcoOUi 11e1eco00pa3HO BKIIOUUTH TAOJIUIIBI [0 MaTeMaTHKE, B
KOTOPBIX JOJHKHBI ObITh MPECTABIICHBI MPaBUiIa IEHCTBUU C YUCIaMU, TaOIUIBI METPUUECKUX
Mep, OCHOBHBIE CBEACHHSA O IUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (Qurypax,
OCHOBHBIC MaTeMaTH4eCcKue (OpMYIIbl, COOTHOIIIEHUS, 3aKOHBI, TpaduKu GYHKITUH.

LenecoobpazHo uMeTh B HaIMuuu HH(POpPMALMOHHBIE CpeAcTBa OOyYeHHS —
MyJIbTUMEIUIHBIE OO0ydaroliue MporpaMMbl U 3JCKTPOHHbIE  y4eOHble  HM3JaHMs,
OpUEHTHUPOBAaHHBIE HAa CUCTEMY JUCTAHIIMOHHOTO OOy4eHHs JUOO HMEIoLUe MPOOIEMHO-
TEMaTUYeCKHil xapakTep U oOecneduBarollue JAOIMOJIHUTEIbHBIC YCIOBUS I HW3yYeHUs
OTIIENbHBIX TeM U pazzaenoB Cranmapra. ITH MOCOOUS TOJDKHBI IPEIOCTABIISTh TEXHUUECKYIO
BO3MOHOCTh MOCTPOEHHUS CHUCTEMBI TEKYIIErO0 W UTOTOBOIO KOHTPOJS YPOBHSI MOATOTOBKHU
ydamuxcsi (B TOM uucie B (opMe TecTOBOro KOHTpoJis). HCTpyMeHTanpHas cpela JoJKHA
MIPEIOCTABMISATh BO3MOYKHOCTh IOCTPOEHHS U HCCIEIOBAHHS TE€OMETPUYECKHX YEPTEKEH,
rpapukoB  (YHKIMA, TOPOBENCHHS  YHCIOBBIX W BEPOSTHOCTHO-CTATUCTUYECKUX
AKCIEPUMEHTOB.

MunumanbHbIi Ha00p yueOHOTO 000PYI0BaHUS BKIIIOYAET:

1. bubGauoreunbiii poHg

e HopmaTuBHble TokyMeHThI: [IpumepHas mporpaMmma OCHOBHOTO OOIIero 00Opa3oBaHMs
o Maremaruke, [Inanupyemble pe3ynpTaTbl OCBOSHHSI IIPOrPAMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus 10 MaTeMaTHKe.

e ABTOpCKHE NPOrpaMMBbl 10 KypcaM MaTeMaTHKU.

e  VYyeOHuKH: 1o anreOpe U Hayanam aHanu3a s 10-11 kimaccos, mo reomerpun 1s10-
11knaccos.

e VYuyeOHble mOCOOMA: paboune TeTpaad, IUIAKTHUECKHE MaTepuaibl, COOPHHUKH
KOHTPOJIbHBIX paloT.

e [locobus ans MOArOTOBKM H/MJIM TPOBEACHUS TOCYJapCTBEHHOM aTTeCTallud IO
MaTeMaTHKe 3a Kypc CpeJHEN IIKOJIBL.

e VYyeOHbIE MOCOOHS MO IEKTUBHBIM KypcaM.

e Hayunas, HaydHO-TIONYJsIpHAsI, UCTOPUYECKAs INTEpaTypa.



CrpaBouHbIe TIOCOOMS (PHIMKIIOTIEANU, CIOBAPH, CIPABOYHUKU IO MaTeMaTHKE W
T.IL.).
Metoaudeckue mocoOus It yIUTEINs.
2. IleyaTHble mocooust

Tabnuipl o MaTeMaTHKE
[TopTpeTsl BhIAAIOIIKUXCA AESATENECH MAaTEMATHUKHU.

3. UudopMmanuonnbie cpeacraa
MynbTuMenuiftapie 00y4arolyue MpoTpaMMbl U 3JICKTPOHHBIC Y4eOHBIE H3JaHUS T10
OCHOBHBIM pa3jiefiaM Kypca MaTeMaTUKH.
DOnekTpoHHas 0a3a JaHHBIX JJI CO3/IaHUS TEMATHUYECKUX U UTOTOBBIX PAa3HOYPOBHEBBIX
TPEHUPOBOUYHBIX M TMPOBEPOYHBIX MATEPUATIOB JUIsi OpraHu3aluu (POHTAILHOW W
WHJIMBUIYyaJILHOUN pabOTHI.
HNuctpymenTanbHas cpena mo MaTeMaTuKe.

4. JKpaHHO-3BYKOBbIE OCOOUA

BI/II[CO(bI/IJ'IBMBI MO0 UCTOPHUHU PA3BUTUA MATEMATUKNU, MATEMATUUCCKUX I/II[GI\/’I n METOJI0B.

5. Texnuyeckue cpeacTBa 00y4eHUs1

MynbTUMEIUITHBIA KOMIIBIOTED.
MynbTUMEIHATTPOEKTOP.
DKpaH (Ha ITaTUBE UM HABECHOM).
WNHTepakTuBHAs JOCKA.

6. YueOHO-TIpaKkTHYECKOE U Yy4eOHO-J1adopaTopHOE 000pYy/A0BaHueE:
Jlocka MarHuTHasi C KOOPJAUHATHOM CETKOM.
KoMmnekT uyepTexHBIX HWHCTPYMEHTOB (KJIACCHBIX M  pa3faTO4yHbIX): JIMHEHKa,
TpaHcnoptup, yrojasauk (30°, 60°, 90°), yronpauk (45°, 90°), mUpKyIb.
KoMIiekTsl MIaHMMETPUUYECKUX U CTEPEOMETPHUYECKHX Tell (IEMOHCTPAIlMOHHBIX H
pa3IaToOYHBIX).
Kommnekr mnst moaenupoBaHusi (1BeTHass Oymara, KapTOH, KajibKa, KJI€H, HOXKHUIIBI,
TIJTACTHIIMH).



KanennapHo-TeMaTH4YecKoe NJIaHHPOBaHUeE M0 ajredpe B 9 Kiacce
(4 gaca B Henento; Bcero 136 yacos)
(Yueonuk KO.M. Konsirun u np. Anredpa 9. YueOnuk mis 9 knacca. M. «IlpocBenienne» ¢ 2015 r.)

TpeGOBaHI/IH K YPOBHIO IMOATOTOBKH 06yqa10m1/1xc91

Komn- Jata mpoBenenus
Ne HasBanwue paznena, Tembl, 5o DJIeMEHTHI COJIEPKaHuUs
oKa oOKa H3ydaeMOoro Marepuaia
My yP 4acoB i P IInan ®dakr
1.IToBTOpenue 8 yacon
1 KBajpaTHEIE KOPHU 1 [ToBTOpEHUE CBOMCTB KBaJpaTHBIX KOpHEH, nmpuMmeHeHue | Pazsutne ymenuii pabortaTh ¢ yd4eOHBIM MaTeMaTH4ecKuM | [Hen
5 K 9THUX  CBOMCTB JUIS  VIPOIICHUS  alreOpanvecKux | TEKCTOM (aHAJIM3MPOBaTh, W3BJCKATh HEOOXOIUMYIO THen
BaJpaTHBIC ypaBHEHNA ) BBIPAKCHUH, BRIYMCIICHHS 3HAYCHUH KBAJAPATHBIX KOPHEH. | MH(GOPMAIINIO), TOYHO M TPAMOTHO BBIPAXKaTh CBOU MBICIIU
TloBTOpenue GopMya KOpHEH KBaIpaTHOIO YpaBHEHHS M | B YCTHOM M MHUCbMEHHOM peud ¢ NpUMEHEHUEM
3 KBanparubie ypaBHECHUS P (bopmy P AP P Y . p P lnen
ymeHHe HUCIIOJIB30BAaTh HX HpI/I pCIJ_ICHI/II/I KBa}IpaTHbIX MaATEMATHUYCCKOHN TepMI/IHOJ'[OFI/II/I u CUMBOIJINKH,
4 KpanpaTtudnas QpyHkuys, 1 ypasHenuii. Teopema Buera u ee npumenenue. PemieHne | npoBoauTh KiIacCH(pUKALMK, JIOTMYECKHe O00OCHOBaHus, | 1Hen
€€ CBOMCTBA 1 Fpa(bI/IK TEKCTOBBIX 3aj1a4. JIOKa3aTeIbCTBA MaTEMaTHYECKHX yTBep>1<11eHm71,
) N
CDy'HKIlI/Iﬂ y =a.X +bX+C, CHOCO6BI 3ajaHus, OLICHUBATH J'IOFI/I‘ICCKyIO HpaBI/IJ'ILHOCTB paCC)’)K}]eHI/II/I,
5 q 6 Tpad pacro3HaBaTh JIOTHUYECKH HEKOPPEKTHBIE PpaCCYKICHHUS. 5
BEHCTB nmapa0oJja, aropuT™ noctpoeHus. I pabudueckoe pelieHue H
CpaBeHCTBA P i P s P P p PerynsiTMBHBIE:  IeNeNloNaraHie, CaMOOIpe/eIeHuE, A
2 KBaJ[PaTHBIX YPaBHEHUI U HEPABEHCTB.
- cMbICIIO00pa3oBaHue, KOHTpoib. [lo3HaBaTeJbHBIE:
JluHeiiHOe W  KBaJApaTHOE HEPABEHCTBO, pEIICHHE AHATIH3, CHHTE3, CDABHEHHE
6 HepapencTsa HEPABEHCTB,  CHCTEM  HEPABEHCTB.  PaBHOCHIILHBIE ’ ’ ’ 2 men
M P 000011eHNE, aHajorus. KomMyHuMKaTHBHBIE:
HepaBeHCTBa. MeTon uMHTEpBajaoB. PellieHne HepaBEeHCTB o o o
P ° A p p IJIAHUPOBAHUE JIEMCTBHUIl, BBIDAKEHHE CBOMX MBbICIEH, | 2 gen
Ha YKCIIOBOM MPSIMOM. o
p . apryMeHTals] CBOEr0 MHEHHS, Y4eT MHEHUN COyYEHHUKOB.
O6obIIeHne I @dopMHpOBaHHE TMPEICTABICHUHA O HENPEpbIBHOCTH U
7 CHCTEMATH3AIS 3HAHMIA 1 LIENIOCTHOCTH Kypca aireOpbl. Pa3BuTHe IJIOrHYecKOro,
MaTEeMaTUYeCKOTO0 MBIINUICHUS W HHTYHIIHUH, TBOPUYECKUX
criocoOHOCTElN B 00JIACTH MaTEMATHKH.
BROHAS KOHTOTBHAS Kontpons mnpuoOpeTeHHBIX 3HaHMH O KBAAPAaTHBIX | Yuemsb: TMPUMEHATH IMONYYCHHBIC 3HAHUS M YMEHUS TpH | 2 Hex
8 AGoTa P 1 KOpHSX, KBaJpaTHBIX YpaBHEHMSX, HEPAaBEHCTBAX, | PEIICHUH IIPUMEPOB H 3aad.
p KBaIPATUIHON ()YHKIINH.
2. CteneHsb ¢ pauMoHAJIbHBIM MoKa3aTeseM 16 yacoB
9 CTeneHs ¢ IEIbIM CpaBHHBATP W YHOPSIOYUBATH CTENCHH C IENBIMA W | PeryJsiTHBHbIE: KOHTPOIb, KOPPEKITH, OIICHKA. 3 Hex
IoKa3aTeneM 2 PAIOHATTFHBIMY TIOKA3aTeIISIMH, BHITIONHATH BhruncieHus | [lo3naBaTtesbHbIe: aHaJu3, CHHTE3, CpaBHEHHE,
10 CreneHs ¢ IEIbIM C pandOHANBHBIMH YHUCIAMH, BBIUHCISATH 3HAYCHHs | 000OIIEHWe, aHAJOTHs, cepuanus, Kiaccudukanus; | 3 Hen
IoKa3aTeneM CTETIeHeW C TMenbM T1okazaTeneM. OpMyIHpOBATH | UCIOIB30BAHHE 3HAKOBO-CUMBOJHYECKHAX CpEICTB,
1 ApudmeTndecKkuii KOpeHb omnpezaeneHne apru(METHUECKOro KOpHS HATYpaJbHOH | MOIEMMpPOBAaHME W MpeoOpa3oBaHWE MOJENEH pasHBIX | 3 Hen
HATypalbHON CTEIICHH CTETIeHN W3 YHCIA. BEUUCIATE IpUOMIKEHHBIC 3HAUCHHUS | THUIIOB;
12 Apudmernueckuii KOpeHb 3 KOpHEH, HCIONB3ysd NpU HEOOXOAMMOCTH KaJbKYJISATOP; | BBITOTHEHUE NEHCTBHH 10 alTOPUTMY; 3 Hen
HATYPaJIbHOMN CTeNeHH MPOBOJUTE  OIEHKY KopHei. [IpuMeHsATh CBOWHCTBA | MONBEICHUE IO MOHATHE
13 Apudmerndeckuii KOpeHb apu(MeTHIeCcKOro KOpHS JUISt npeobpasoBanus | KoMMyHHKaTHBHBIE: KOHTPOJNL JIEHCTBHSA TAPTHEPA, | 4 pex
HATYPAJLHOI CTEIICHH BeIpaxkeHnd. DopMynmHpoBaTH  OIpENeNeHHEe KOPHSA | BBIpAKEHHE CBOMX MEICTICH W apryMEHTalus CBOETO
14 CRolicTEa 3 TpPEeTheH CTEMEeHW; HAXOAUTh 3HAYCHUS KyOWYECKHMX | MHEHHS C JIOCTATOYHOH IMOJTHOTOW U TOYHOCTEIO. 4
HeJl

apu(pMETHIECKOT0 KOPHS

KOpHei/JI, npu H606X0,I[I/IMOCTI/I HCIIOJIb3Yysl KaJIbKYJIATODP.




15 CaoiicTBa UccnenoBath cBoOHCTBA KyOMYECKOTO KOpHS, ITPOBOAS 4 ven
apu(pMeTHIECKOr0 KOPHS YHCIIOBBIE 9KCTIEPUMEHTHI c WCIIOJIb30BAaHUEM
16 CaoiicTBa KaJbKYIISITOpa,  KOMIIBIOTEPA. BO3BOILI/ITE) HCII0BOC 4 Hen
apu(pMeETHIECKOr0 KOPHS HEpaBeHCTBO C IIOJIOXKHUTEIHHBIMA JIEBOH U IIpaBOU
17 Crenens ¢ palyoHaIbHbIM YacThi0 B creneHb. CpaBHHMBAaTH CTENEHH C pa3HBIMU 5 Hen
MoKa3aTeeM OCHOBAHUSIMH U PaBHBIMHU ITOKA3aTEISIMH.
18 Crermneln ¢ panoHaIbHBIM q)OpMyJ'II/IpOBaTB OIpCaACIICHUC CTel'IueHI/I C paloHaJIbHbIM 5 Hen
[oKa3aTeaeM rokasaTtejeM, TNPUMEHATh  CBOMCTBAa  CTENEHH C
19 CTeneHs ¢ PalHoHaTbHBIM palMoHATBHBIM MTOKA3aTeIeM IPH BEIYUCICHHSX 5 Hen
TIOKa3aTeeM
20 BosBezeHue B creneHs 5 Hen
YHCIIOBOTO HEPABEHCTBA
21 BosBezeHue B creneHs 6 Hen
YHCIIOBOTO HEPABEHCTBA
29 Bo3BeneHue B cTeneHb 6 Hen
YHCIIOBOTO HEPABEHCTBA
23 O0001eHue u ) 6 Hex
CHUCTEMAaTU3als 3HAaHUN
HpHMeHS[TI) CBOMCTBA CTCIICHU C palioOHAJIbHBIM Yumems: INPUMCHATH IOJTYYCHHBIC 3HAHUA W YMEHUS NPU
HOKa3aTeIeM U KOpHI  n-oH CTETICHU U3 | peLIeHUH MPUMEPOB U 3ajau.
24 KonrponbHas padora Ne 1 HEOTPULATEIBHOTO YHCJa, pEelaTh HPpPaLHOHAIbHbIE 6 Hen
ypaBHeHHs W ypaBHeHHs Buma @ =D, Bo3BOAMTH B
CTEMEHb YHCIOBOE HEPABEHCTBO.
3. Crenennas pynkuusa 20 yacos
o5 O0nacTpb omnpeeneHus Berancnare 3HaueHUs (QYHKUMH, 3aJaHHBIX (opMynamu | PeryasiTuBHbIE: 7 en
GyHKIMH (mpy  HEOOXOOUMOCTH  HCIIONB30BaTh KAaJIbKYIATOP); | KOHTPOJb, KOPPEKLHs, OLEHKA, BOJIEBAas CaMOPETYJISALus,
26 O0mnacTpb omnpeeneHus COCTAaBIIAATh TaOIHIIBI 3HaYECHUN GyHKUMIA. | BBIMONIHEHWE  NpoOHOro  yueOHoro  jeiictBust W | 7 Hen
GyHKIMH Dopmynuposamv  onpedenenue @yukyuu. CTpOUTh 1O | GUKCHPOBAHHE  WHIMBUAYAJIILHOTO  3aTPyAHEHHS B
97 Bospacranmue 1 yObIBaHUE TOYKaM rpaduxu (1)y'I:IKLlI/II/I. OnmuceiBaTh  CBOWCTBa | MPOOHOM JIEHCTBHU. 7 Hen
(GyHKIHM ¢yHKIMM Ha OCHOBe e€ rpaduueckoro mnpencrasieHus | [lo3HaBaTeJbHbBIE:
)8 Bospacranue u yObIBaHUe (obmacth OIIpeeNeHS, MHOZKCCTBa 3H"aquI/n/1, aHalu3, CUHTE3, CpaBHEHHE, O00OOLIEHHE, aHAJOTud, | 7 Hen
ynKImm MIPOMEXYTKH 3HAKOIOCTOSHCTBA, YETHOCTh, HEYETHOCTD, | CEpUAINs, KIACCU(PUKALIS;
29 Bospacranue 1 yObIBaHHE BO3pacTaHue, YObIBaHHWE, HAWOOJbIIEE M HaMMEHbIIEE | HCIOIb30BaHUE 3HAKOBO-CHMBONMYECKIX CPEAICTB, | g ey
dyHKIMN 3HaueHws1). HTeprperupoBaTh TpauKH peanbHBIX | MOACITHPOBAaHWE W MpeoOpa3oBaHUE MOENEH
30 YSTHOCTD M HEYSTHOCTE 3aBHCHMOCTEH. Hcnonp3oBaTh (YHKIMOHANBHYIO | pa3HBIX THIIOB; 5 5 . 8 Hen
DyHK LK CUMBOJMKY MUl 3alNHCH  pPa3HOOOpa3HbIX  (PAKTOB, | BBHIIOTHEHHE ACHCTBHI 1O AITOPUTMY;
a1 USTHOCTE 1 HEYSTHOCTD T S r— y= X3, y = \/; | | MOfBENICHNE  TMOX MOHATHE, YCTAHOBJICHHE TNPHUMHHO- | g pen
DyHKIIM " CIIC/ICTBEHHBIX CBS3EH, TOKA3aTEIHCTBO
32 YérHocTh M HEUETHOCTD y= %/; ,Y=—, ofboramas OINBIT  BbIIOJIHEHUS KOMMyHHKaUT UBHbIE: . | 8men
byHKIIH X KOHTPOIb JICHCTBHA NAPTHEPA, BHIPAKEHNAE CBONX MbICIEH
33 Dymicus y=r/x 3HAKOBO-CUMBOJIMYECKUX JelcTBuil. CTpouTh peuepple | 1 @PTYMCHTAIMA CBOCTO MHCHHA C NOCTATOMHOM TMOIHOTON | g oy

1 TOYHOCTBIO.




34 Dy y=i/x KOHCTPYKIIMHM C  HCIIOJIb30BAaHHEM (bYHKHHOHaHLPOﬁ 9 Hen
TepMHuHONOTMU. MccnenoBanus rpadukoB GYHKIMHA B
35 OyHKIHS y=K/X 3aBHCHMOCTH OT 3HaYE€HHH KOI(PQHUIIMEHTOB, BXOASAIINX B 9 nen
¢opmyny. PacnozHaBaTh BHABI H3y4aeMbIX (HYHKIHH.
36 Hepasenctsa i ypaBHeHHUA, Crpouth Tpaduky yka3aHHBIX (YHKIHN (B TOM 4YHCIE C 9 Hen
COACPHAIINC CTCTICHD MIPUMEHEHHEM JIBW)KEHHH Tpa(uKoB); ONUCHIBATH HX
37 Hepasenctsa 1 ypapHenus, cBolicTBa.  Pemlate  mpocreifmime — ypaBHeHHUs U 10 Hen
COACPHKAIME CTCIICHD HepaBeHCTBA, cozeprKaniue CTEIeHb. Pemats
38 HepaBenctBa u ypaBHeHHS, MppAIHOHATBHBIE yPaBHEHHS
CONCPKAIINE CTENCHD IpuMensTs  MHOroOOpasue CBOMCTB M IpaduKOB
39 Hepasencrsa 1 ypaBHeHuS, CTEMIEHHOW (YHKIMM B 3aBUCUMOCTH OT 3HAYCHHH 10 men
COACPKAIINE CTCTICHD OCHOBaHHI W TMOKa3aTteseil CTeneHu A mpeodpa3oBaHus
BBIPAXKEHUH, COIEepIKaIUX paJuKaIbL. 10 Hen
40 Pemenue 3anaq
41 Pemienue 3a1au 11 nen
42 Pemenue 3an1au 11 Hen
43 O6o0wmenue n 5 11 nen
CHCTEMaTH3alus 3HAaHUH
Ctpouth rpaduky CTEmeHHBIX (GYHKUMH pPa3IM4HBIMH | YaMems: NPUMEHATH MONy4YEHHbIC 3HAHUSA W yMmMeHMs npH | 11 Hex
METOAaMH, NMPUMEHATh CBOMCTBA (PYHKIMH, MCCIENOBaTh | PELICHUH MPHUMEPOB H 3a1ad.
44 KontponsHas pabora Ne 2 dyskmmio. Pemate  HepaBeHctBa BHaa X > a°,
X"<a’ anamummueckn u rpaduyecky, peuaTth
HppalMOHAJIbHBIE YPaBHEHHUS.
4. lIporpeccuu 20 yacon
45 Yucnosas [IpumeHATh MHAEKCHBIE 00O3HAYEHHs, CTPOUTH peueBbie | PeryisiTuBHbIE: 12 Hex
MIOCIIEJIOBATENILHOCTD BBICKAa3bIBaHMSA C  HCIIOJIB30BAHHEM  TEPMUHOJOTHH, | KOHTPOJb, KOPPEKLHS, OIEHKa,
16 Yucnosas CBSI3aHHOH C TIOHATHEM IOCIIEIOBATEIbHOCTH. BBIUUCIATE | BBIOMHEHHE  NpoOHOro  y4eOHoro  nedctBus | | 12 Hen
TIOCIIEJIOBATENILHOCTD YIIeHBI TT0CIIE0BATENEHOCTEH, 3aJaHHBIX (OPMYIOi 7-T0 | QUKCHpOBaHWE  MHAMBHIAYAJbHOTO  3aTPYIHEHHS B
47 Yucnosast YlleHa WIH pPeKyppeHTHOH (opMynoi. YcraHaBIWBaTH | MPOOHOM JIEHCTBHH, 12 Hen
MOCJIEI0BATEILHOCTD 3aKOHOMEPHOCTH B IIOCTPOCHHH  IOCIEJOBATEIBHOCTH, | IUIAHWPOBAHUE U MPOrHO3UPOBAHHE.
48 Apudmernueckas €cIM  BBINMCAHBI MEpPBBIE HECKONBKO €€ wieHOoB. | Ilo3HaBaTeabHbIE: 12 men
Iporpeccus N300paxaTh 4ieHBl TOCIEAOBATEIBHOCTH TOYKAMH HA | aHAJM3, CHHTE3, CpaBHEHHE, OOOOLIeHHe, aHaJoTus,
49 Apudmerndeckas KOOpAMHATHOU IUIOCKOCTH. PacniozHaBaTh | cepuaimsi, KiacCHpHKALS; 13 Hexn
nporpeccus apu(pMETHIECKyI0 M TeOMETPUYECKYIO0 IPOTPECCHH NPH | MCIOJIB30BAHHE  3HAKOBO-CHMBOJIMUECKHX CpencCTB,
0 ApudMmerndeckas pasHbiX crmocobax 3anaHus. BbIBOAMTS Ha OCHOBE | MOJEIMPOBaHME W MpeoOpasoBaHME MOJENEH PAasHBIX | |3 pej

IIPOrpeccust

JIOKa3aTeNbHBIX pacCyXIeHuil (opmynsl oOmero wieHa

THIIOB;




CymMa nepBbIX N YWIEHOB apu(pMeTHIECKOH U T€OMETPUIECKON POrPECCHid, CYMMBI | BBITIOTHEHUE ACHCTBHI 11O aJITOPUTMY; 13 Hen
51 apupMeTHIeCKOon TIEPBBIX 7 YICHOB apU(METHYECKOW M TE€OMETPHYECKOW | MOIBEACHHE 110 IIOHATHE, YCTAHOBJIEHHE NPUYUHHO-
MIPOTPECCHU MIpOTpecchii; pemaTb 3aJaddl C HCIIOIb30BAaHMEM OJTUX | CIEJICTBEHHBIX  CBS3€H, [OKA3aTeNbCTBO, IIONCK W
CymMa nepBbIX N YWIEHOB dopmyn. Jokaszvieamv Xxapakmepucmudeckue cgoticmea | BbIAEIEHHE MH(POPMALUH 13 Hen
52 apudMeTHIeCKOH apugmemuyeckoti  u  eeomempuyeckou  npoepeccuti, | KoMMyHUKATHBHbBIE:
MIPOrPECCHU NpUMeHAmMb  OMmu  ceolicmea Npu  peuwleHuu  3a0ay. | TUIAHWPOBAHUE Yy4eOHOTO COTPYIHHYECTBA, aJEKBATHOE
CyMMa EpPBBIX N 4JIEHOB PaccmatpuBate  mpuMepsl W3 peaNbHOM  KW3HH, | HCIOJNB30BAaHWE  PEYEBBIX  CPEACTB  JUIA  pEIIeHHUs
53 apu(pMeTHIeCcKoil WILTFOCTPUP YIOIIHE HM3MEHEHHE MPOIIECCOB B | KOMMYHHKAIIHOHHBIX 3a/1aY. 14 nen
MIPOrPECCHU apu(pMeTHYEeCKO  TPOTPecCUM, B  TI'€OMETPUYECKOMN
54 I'eomeTpuueckas TPOTPECCUH; n3o00paxarhb COOTBETCTBYIOIINE 14 Hen
nporpeccus 3aBHCHMOCTH Tpaduyecku. PemaTth 3aauu Ha CIOKHBIC
55 I'eomeTpuyecKas MPOLIEHTHI, B TOM YHUCIIE 33/1a41 U3 PEAIbHOH MTPaKTHKH (C 14 wen
Iporpeccus UCIIOIb30BaHUEM KaJIbKYIISTOPA)
56 I'eomeTpuyecKas Mmets npescTaBieHre O YUCIOBOM MOCIEI0BATENBHOCTH, 14 nen
nporpeccust reoMeTpuYeckoil W apudmeTnyeckoli  Hporpeccusix,
CyMMa [epBBIX N 4ICHOB pas3ynyuHble CIOCOOBI 3aaHUsI IPOIPECCHIA.
57 TEOMETPUYECKON 15 nen
HPOrpeCcCUr
CymMa mepBbIX N 4IEHOB
58 reOMETPUUECKOI 15 nen
MIPOTrpeCcCuu
CymMa nepBbIX N 4IEHOB 15 nen
59 TeOMETPUYECKOM
MIPOTrPeCCUu
60 Pemienue 3anau 15 nen
61 Pemmenue 3a1aq 16 men
Pemenue 3amau
62 16 Hen
O0001IeHne 16 Hen
63 CUCTEMATH3aLMs 3HAHUN
3HaTh ONpeAesieHUs: U CBOMCTBA apn(pMemquKoﬁ U | Ymems: puMEHSTH TONXydeHHBIC 3HAHUS M yMeHHS mpu | 16 Hex
TeOMETPHYCSCKON IPOrpeCCHH, MPHMEHITh HMX s | PEIICHHU MPUMEPOB U 3a1a4.
64 Konrponbhas pabora Ne 3 P porp » 1P .
pemieHuss 3amad (B TOM YHCIE TIPAKTUYECKOTO
COJIEpKAHUS).
5. Cayuaiinsbie codbiTHs 12 YacoB
65 CoGpiTHs Haxomute BeposSTHOCTH COOBITHS B HCHBITaHWAX C | PeryjisiTuBHbIE: 17 nen
PAaBHOBO3MOXXHBIMH ~ HCXOfaMd (¢ TpUMEHCHHEM | ITUIAHMPOBAHWE, [IENIeNoaraHue, KOHTPOIIb, KOPPEKIIUI
66 BeposiTHOCTE COOBITHS KIIACCHYIECKOT0 ompeaeneHus BeposTHocTd). [IpoBoauts | Ilo3HaBaTeabHbIE: 17 nen




Pemenne BepOsITHOCTHBIX CllyqaliHbIe AKCIIEPUMEHTHI, B TOM 4YHCJIE C IIOMONIBIO | aHAJIW3, CHHTE3, CpaBHEHHWe, o00oOmeHue, aHaiorus, | 17 Hen
67 3a]1a4 ¢ IOMOIIBIO KOMITBIOTEPHOTO MOJIEITMPOBAHMS, HHTEPIIPETHPOBATh UX | CepHaIys, KilacCupHKanus;
KOMOHMHATOPUKH pe3ynbTaThl. BBMHUCIATS YacTOTY CIydallHOTO COOBITHS; | MOABEINCHWE IIOA MOHSITHE, YCTAaHOBJICHWE IPUYNHHO-
OLICHWBaTh  BEPOSTHOCTh C  IOMOIIBIO  YacTOTHI, | CIEACTBCHHBIX CBs3€H, ITOCTPOEHHWE JIOTMUECKOW Ienu | 17 men
Pemmenue BEPOSITHOCTHBIX HOJ‘Iy‘leHHOﬁ OIIBITHBIM HyTéM. HpI/IBOI[I/ITI) IIpUMEPLbIL paccy)KJIeHHﬁ, J0Ka3aTciibCTBO, CaMOCTOSTCIBHOC
68 3aj]1a4 ¢ OMOIIBIO JIOCTOBEPHBIX M HEBO3MOXHBIX COOBITHH. OOBSICHATH | CO3AaHHE  ANTOPUTMOB  JIEATENLHOCTH,  BBHINOJHEHHE
KOMOWHATOPUKH 3HAYMMOCTh MaJIOBEPOSITHBIX COOBITHH B 3aBUCHMOCTH OT | JICHCTBHI 110 aJrOPUTMY;
WX TociencTBUil. Pemath 3amauM Ha HAaxXOXKIEGHHE | OCO3HAHHOE W MPOHM3BOJILHOE IIOCTPOCHHE PEYEBOTO
PemieHne BEpOATHOCTHBIX BEPOSTHOCTEH COOBITHI, B TOM 4YHCJIE C NPUMEHEHHEM | BBICKa3bIBaHMSI.
69 337124 ¢ MOMOIIHIO KOMOHMHATOPHKH. HpI:IBO}:[I/ITL npumepsl | KoMmMyHnKkaTHBHBIE:  BBIpa)KeHUE CBOMX MBICHCH 1 | |8 peyy
KOMGHHATOPHKH MPOTHBOMOJIOKHBIX CO6I)ITI/II/I; Pemate  3amaum Ha | apryMEHTAlNs CBOCTO MHEHHUS C JI0CTATOMHOM MOIHOTOM 1
NpPUMEHEHHWEe  MpEJCTaBIeHHH O  TI'EOMETPUYECKOM | TOYHOCTBIO, aJIeKBATHOE MCIIOIB30BAHUE PEUEBBIX CPEACTB
PelieHue BEpOSTHOCTHBIX BEpOSATHOCTH. Vcnomb3oBaTh TpW  peHIEHHH 3a1ad | Uil peleHus KOMMYHHKAllMOHHBIX 3a/iad, y4eT Pa3HbIX
70 327124 ¢ MOMOILBIO CBOIMCTBO BEpOSTHOCTEH MPOTHUBOIOIOKHBIX COOBITHH. MHEHUH,  KOOPAWHMPOBAHMC B COTPYIHWYECTBE, | |8 pey
KOMGHHATOPHKH JIOCTHYKEHHE JIOTOBOPEHHOCTEH.
7 CrnoxeHnue u 2’MHO)KCHHC 18 Hen
BEpPOSITHOCTEH
72 CrnoxeHnue u 2’MHO)KCHPIC 18 Hen
BEPOSTHOCTEH
73 OTHOCHUTENbHAS YacTOTa U 19 mexn
3aKOH OOJIBILIMX YHCE
74 Pemenne 3anau 19 men
75 OG6o0wmenue u 5 19 Hen
CHCTEeMaTH3anus 3HaHUH
76 KoHTpostbas padota Ne 4 Ymems: npuMeHATH MONMydeHHBIC 3HAHWSA W yMeHHs npH | 19 Hen
pEIICHNH IPHMEPOB | 3a/a4.
6. Cryyaiinble BeJu4uHbl 12 yacos
77 Ta6uuIIE! pacTpeere s OpraHu3oBeIBaTE HHGOPMALMIO M MpPEACTaBIATH e€ B | PeryJasTHBHbIE: 20 Hen
BUle TaONMML, CTOJIOYATBHIX M KpPYrOBBIX JHATPaMM. | KOHTPOJb, KOPPEKLHs, OIEHKA, BOJIEBAsk CAMOPET YIS
78 TabTHIB! PacIIpe/IeCH s Crpours momuronel yactol. Haxomurs cpennee | [lo3HaBaTesbHBIE: 20 Hen
apudmMeTmaeckoe, pasmax, MOy 51 MeIWaHy | aHajW3, CHHTE3, CpaBHEHHE, O0O0O0OIIeHHe, aHaJOTHd,
79 lonHurons! 4acTor COBOKYITHOCTH YUCIOBBIX NAHHBIX. IlpuBOAUTH | cepHalus, KIacCH()UKALUI; KOHTPOIb M OLEHKA Ipoiecca 20 nen
80 TTOMHUIOHEI 9ACTOT COJIepKATENbHBIE TPUMEPHI  HCIIONB30BAHUS CPEIHUX | M PE3yNbTaTOB  JEATENBHOCTH, MomenupoBanue u | 20 Hen
3HAUCHUH U1 XapaKTEPUCTHKU COBOKYIMHOCTH NAaHHBIX | MOCTPOEHHE, MpeoOpa3oBaHHE MOACITH
81 lenepanbras (CTIIOpTHBHEIE TIOKA3aTENM, pa3Mephl ONEXKIB U 1p.). | KoMMyHuKaTHBHBIE: IUTaHAPOBAHKE yaeGHoOro | 21 Hen
COBOKYIHOCTB H BBIGOpKa IIpusooums codepoicamenvhvle npumepvl 2eHeparbioli | COTPYAHMYECTBA,  KOHTPOIb  JCHCTBHS  IIApTHEPA,
82 I'enepanbHas COBOKYNHOCMU, NPOU3BONIbHOU  6bI0OPKU U3 Heé U | BRIpAKEHHE CBOWMX MEBICTICH W apryMeHTalmus CBOETO 21 Hen
COBOKYITHOCTE ¥ BBIOOpKa penpe3eHmamueHol 8bl00pKU MHEHHS C JOCTATOYHOHN MOTHOTON U TOYHOCTBIO.
83 LentpansHble TEHICHIIUN 21 nen
21 uen

84 LentpansHble TEHICHIIUN




22 Hen

85 Meps! pa3zdpoca
86 Meps! pasbpoca 22 e
87 Pemenue 3amau 22 Hen
O06o0011EHNE 1 22 Hen
cUCTeMaTH3anus 3HaHUH
88
89 KontponbHas pabora Ne 5 Ymemsb: npuMeHATH MONMyYeHHBIE 3HAHUSL M YMEHHUS Tpu | 23 Hen
pelIeHNH NPUMEPOB M 3a]1au.
7. MHoxecTBa Jloruka 12 yacos
90 MHoXecTBa [lpuBoauMTH mpHMephl KOHEYHBIX U  OecKOHEeYHbIX | PeryJsiTHBHbIE: KOHTPOJb, KOPPEKIHs, OlleHKa, BojeBas | 23 Hen
01 Bhickasbisanns, Teopembl MHOxkecTB. Haxonnts obbenunenne u  nepeceuchne | camoperynsiuus, — IlosHaBaTebHbIe: aHAIM3, CHHTE3, | )3 hon
KOHKPETHBIX MHOXECTB, Pa3HOCTh MHO)KeCTB. [IpuBOIMThL | cpaBHEHHE, 00001IeHue, aHaJorus, cepuanus,
92 Crenosarme NpUMEpPbl  HECIOXKHBIX Kiaccupukaiuii. lcmons3o0Bath | KiaccuuKaIws; WCTIONIb30BaHNE 3HaKOBO- 23 nen
PaBHOCHIEHOCTR TECOPECTUKO-MHOXECTBEHHYIO CHMBOJIMKY W A3BIK IIPpU CHUMBOJIMYCCKUX CpCACTB, MOJCIIUPOBAHUC u
93 Crenosarme u pelIeHnH 3a1ad B XOJie M3YYEHMs Pa3JIMUHBIX Pa3liesioB | IMpeoOpa3oBaHHEe MOJeNiell pa3HBIX THUIIOB; IIOJBE/ICHHE 24 nen
PaBHOCHITEHOCTR Kypca. KoHcTpynpoBaTth HecnoxHble (OPMYIUPOBKH | MOX IIOHATHE, YCTAaHOBJICHHE HPUYMHHO-CIIEACTBEHHBIX
94 YpaBHEHNE OKPYXKHOCTU onpenenenuii. BocnpousBoauts  GOpPMYIHPOBKHM M | CBs3€H, IOCTPOEHHME JIOTHYECKOH LENH pacCyXIeHHH, 24 men
JOKa3aTeIbCTBA  HM3YYCHHBIX  TEOPEM,  INPOBOIUTHL | BHIBEACHUE CIEICTBUH, KOHTPOJIb M OLCHKA Ipomecca M
95 VpaBHEHHE OKPYKHOCTH . . 24 wen
HECIIO)KHBIC JI0Ka3aTenbCcTBa BBICKa3bIBAHUH | PE3yIbTATOB [ESATENBHOCTH, 10KA3aTeILCTBO; OCO3HAHHOE
96 VpaBHeHHE TIPAMOii CAMOCTOSITEIBHO,  CCHUIATHCA B XOAC OOOCHOBAHMII HA | M IPOM3BOIBHOE MOCTPOCHHS PEUCBOTO BHICKA3bIBAHHs. | 24 HEM
onpeneneHus, TeopeMbl, akcHoMbl. [IpuBomuts npumepsl | KommyHnukaTuBHbIe: IUIAaHUPOBaHUE y4eOHOro
97 YpaBHeHHE IPAMOH OpsAMBIX M OOpaTHBIX  TeopeM. VILIIOCTpUpOBAaTh | COTPYAHMYECTBA; IIOCTAaHOBKa  BOMPOCOB M cOOp 25 Hex
%8 MHOKCCTBA TOUCK Ha EaTCMaTI/I‘{eCKI/IC MOHATUS M YTBEp)KAEHHS NpHUMepaMu. | nHdopmarmy; pa3peu1eHHe. KOH(IINKTOB, ~ TPUHATHE [H5 o1
KOOPHHATHO TTOCKOCTH CIIONB30BATh ~ NIPUMEPHl M KOHTPIPUMEpPHl B | PELIEHHS M €ro peaju3alis; YIpaBlIeHHE IOBEICHHEM
99 [ apryMeHTalHH. KoncrpynpoBaTth ~ MaTeMaTH4ecKHe | MapTHepa, TOYHOCTh H TIONHOTA NPH APryMEHTalMH H [ o
NPEIUIOKEHHS C TIOMOLIBIO CBSA30K €CaU ..., MO ..., 8 MOM U | BBIPaXKCHHU CBOMX MBICIIEH.
Obobmenue n MOALKO MOM cryude, IOTUYECKMX CBS30K U, WU. 25 men
100 CHCTEMaTH3AIMsA SHAHKH BbISBISITE HEOOXOMUMBIE W JIOCTATOYHBIC — YCIIOBHS,
(bopMyIpoBaTh TIPOTHBOIIOIOYKHBIE TEOPEMBL.
3AMHCHIBATE YPABHEHWE TIPAMOI, YPABHEHHE OKPY/KHOCTIL. Ymems: mpuMeHATh NMOITydeHHBIE 3HAHWS M YMEHHUS IpH | 26 Hen
N3o0paxaTe Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBO PCIICHHH MIPUMCPOB 1 3a/iad.
101 KonrponsHas pabora Ne 6 pelIleHn CHCTEM YpaBHEHHWHA C IBYMS HEW3BECTHBIMU,
Gurypsl, 3amaHHbBIC HEPaBEHCTBOM WM  CHCTEMOM
HEPaBEHCTB C JIBYMsI HEH3BECTHBIMH.
8. [loBTOpenue 37 uaca
102 Anrebpanyeckne [Ipeobpa3zoBrIBaTH anreOpanyecKue BbIpakeHus], | PerynsTuBHble: 26 Hen
BBIPaKEHNUS HaxOJWTh WX 3HA4YEeHWA TpPH 3aJaHHBIX 3HAYCHWSX | IIEJeNoNaraHde,  IUIAHUPOBAaHWE,  IIPOTHO3UPOBAHHUE,
103 AnreOpanueckue TIepEeMEHHBIX, BBIMOJIHATE JCHCTBUS C anreOpandyecKUMH | KOHTPOIb, KOPPEKINS, OIIEHKA, BOJIEBAsT CaMOPETYIIALHs 26 Hen

BBIPAKCHUSL

,Z[p06$[MI/I, KOPHSAMH, CTCIICHAMU. CpaBHI/IBaTB 3HA4YCHUA

Ilo3naBarenpHbIC:




AnreOpanyeckne

104
BBIPAKEHUS

105 Anrebpanyeckne
BBIPAKEHUS

106 YpaBHean[ U CUCTEMBI
ypaBHEHHI

107 YpaBHean[ U CUCTEMBI
ypaBHEHHI

108 YpaBHean[ U CUCTEMBI
ypaBHEHHI

109 YpaBHean[ U CUCTEMBI
ypaBHEHHI

110 HepaBeHCTBa U CHCTEMBI
HEPABEHCTB

111 HepaseHcTBa U cUCTEMBI
HEPABEHCTB

112 HepaBeHcTBa U cUCTEMBI
HEPABEHCTB

113 HepaBeHcTBa U cUCTEMBI
HEpPaBEHCTB

114 Oynkuun u rpaduxu

115 Oynkuun u rpaduxu

116 Oynkuun u rpaduxu

117 OyHkuun U rpaduKu

118 TlocnemoBaTenbLHOCTH,
MIPOrPECCHU

119 IlocnemoBaTenbLHOCTH,
MIPOrPECCHU

120 IlocnemoBaTensHOCTH,
MIPOrPECCUU

121 TlocnemoBaTensHOCTH,
MIPOrPECCHU

122 TekcToBbIE 331241

123 TekcToBbIE 331241

124 TekcToBbIE 331241

125 TekcToBbIE 33/1a4U

126 Crnydaiiapie COOBITHS U
BEJINYHHBI

197 Cayqaiinble cOOBITHS U

BCIINYUHBI

HpPpaLIOHATIBHBIX BBIPAXEHUI.

Pemate anreOpamueckue ypaBHEHHsS (B TOM 4YHCIIE
JVHEWHbIEe,  KBaJpaTHbIE),  CHCTEMBl  YypaBHEHHI,
COJepKalllie YpaBHEHHS BTOPOH CTENEHH C JBYMs
HEM3BECTHBIMH, PallMOHANIBHBIE, TPOOHO-paliOHANIBHEIE 1
HppaliOHaTIbHBIE YPaBHEHUS, YPAaBHEHUS, CBOJAIINAECS K
anreOpanyecKuM YpaBHEHHSIM Pa3IMYHBIMU CIIOCOOaMH.
Pemate nuHelHble, KBaJpaTHbIE HEPAaBEHCTBA, CHCTEMBI
HEpPaBEHCTB C OJHOW MEpeMEHHOH  pa3IuYHBIMU
ciocobamu. BpiOupaTh pemieHus HepaBeHCTBA Ha
3aJJAaHHOM TIPOMEXKYTKE. Pemats pocTenime
UppalMoOHalbHbIE M  IIOKa3aTelbHble  HEPABEHCTBA,
UCTIONBb3Yysl BO3BEJIEHHE OOEMX 4YacTeil HepaBeHCTBa B
creneHb. Vcmonb3oBaTh rpaduyecKkyro WHTEPIPETAINIO
JUIA peIICHHA HEPABECHCTB.

Bnaners TepMUHONIOTHEH, CBS3aHHONW C ()YHKLIMOHAIBHOH
3aBHCHUMOCTBI0. OnpenensaTb BUJ QyHKIUH 110 GopMyrie U
rpaduky. Ctpouts rpaduku GpyHkumii no ux dopmynaam u
CBOMCcTBaM, HCCIeqOBaTh (YHKIMIO 1O TrpaduKky WU
¢dbopMyne, HaxomuTh 3HaYeHUE (YHKIHMH, HAXOAMTh
3Ha4YEHHE apryMeHTa.

IIpuMeHATE 3HAHUSA TOHATHH  IOCIENOBATENBHOCTH.
BeruncisTh wieHs! 0Cae10BaTENbHOCTEH, YCTAHABINBATD
3aKOHOMEPHOCTh B IIOCTPOEHUHU I10CIIENOBATEIbHOCTH,
pacno3HaBaTh apHUYMETHYECKYI0) M TE€OMETPHYECKYIO
NPOTPECCHH TNPH Pa3HBIX cHoco0ax 3afaHMs, pellaTh
3aJa4d ¢ UCHOJIB30BaHUEM (DOPMYIT WIEHOB MPOTPECCHH.
Joxa3biBaTh XapaKTEPUCTUUYECKUE CBONCTBA
apupMETHYEeCKOi M  TeOMETPUYECKOW  MPOTrpecCHi,
MIPUMEHATH 3TH CBOWCTBA IIPU PEIICHUH 3a1a4.

IIpu pemeHnun TEKCTOBOM 3aJayd  MOCIENOBATEIBHO
OTpa)kaTh TPHU 3Tara:

COCTaBJIATh YpPaBHEHHA WIM CHCTEMY YPaBHEHHH IIO
TEKCTy 3aJadd, peulaTth IIOJy4eHHOE YpaBHEHHE WIN
CHCTEMY, TIOJJHO M TOYHO OTBEYATh HA BOMPOC 3aadH,
TPaMOTHO 3aIHChIBATh OTBET.

KOHTPOJIb |
JIeATEILHOCTH
CaMOCTOSITEITFHOE CO3JIaHUE CITOCOOOB PEIICHUS MPOOIIeM
TBOPYECKOTO U TIOMCKOBOTO XapaKTepa
KommyHHMKaTHBHBIE: BBIDQXKCHHUE CBOUX MEICICH C
JIOCTaTOYHOM MOJHOTOH U TOYHOCTHIO;

WCIIOJIb30BAaHUE KPUTEPUCB JUIS OOOCHOBAHHS CBOETO
CYXJICHUS

TUTAHUPOBAHKE YICOHOTO COTPYIHIUYCCTBA,

yueOHOe COTPYIHHYECTBO B TIOMCKE U cOope MH(popManuu
JIOCTIDKECHHE JOTOBOPCHHOCTEH M COIJIaCOBaHHE OOIIETro
peleHus

aJIcKBaTHOC HCIOJB30BAHHUE PEYEBBIX CPEIACTB  JUIS
peIIcHUsS. KOMM YHHKAIIMOHHBIX 3a71a4

Cucmemamusayusi 3HaHUll o memam Kypca aneebpot 7-9
KIACCO8, COBEPUICHCMBOBAHUE HABLIKOE PeuleHusl 3a0ad.
Dopmuposanue ymenusi pewamv 3a0a¥u € KPAmMKum
omeemom, ¢ 6blOOpOM Omeemd, C  PA3GEPHYMbIM
peutenuem. Ilosmopenue anzopummos — peutenus
meKkcmosbix  3a0a4, 3a0ay  HA  OOKA3AMelbCmeo
HepaeeHCms U modxcoecms, 3a0ay HA  CpdeHeHue
uppayuonanbHuIX vipascenuti. Illoemopenue aneopummos
HOCMpOeHUst  2pauKko8  pA3IUdHbLIX  QYHKYuU U
ANROPUMMOB UCCIEO08aHUSL DYHKYUTI

OIICHKa mponecca n PE3YJILTATOB

26 Hexn

27 Hen

27 Hen

27 Hen

27 Hen

28 Hen

28 Hen

28 Hen

28 Hen

29 nen

29 nen

29 nen

29 nen

30 mexn

30 men

30 mexn

30 men

31 men

31 men

31 Hen

31 Hen

32 Hen

32 nen

32 nen




128 Cryqaiinble cOOBITHS U 32 Hen
BEJIMYMHBI
JTy4aitHbI BITUS U
109 | Coyuaiiumie cod 33 nen
BEJIMYMHBI
130 HroroBast KOHTpOIBHAS Ymems: npuMeHsITh MONyYEHHBIE 3HAHUSI U yMeHus: mpu | 33 Hep
pabora pElIeHnr TPUMEPOB U 3a/1a4.
Pemenue 3a1a4 1o BCEMy 33 Hen
131
Kypcy anredps! 7-9 kiacca
Pemenue 3a1a4 1o BCeEMy 33 Hen
132
Kypcy anredpsl 7-9 knacca
133 -
33 Peseps 34 uen

136
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