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IMosicuuTeILHAS 3aIMCKA

PaGouyas nporpamma y4eOHOro npeamera «AJiredopa» paspadoraHa B COOTBETCTBHU C
@denepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM OCHOBHOI'O 00IIero odpaszo-
BaHus (npuka3z MunucrepcTBa odmiero u nmpodeccuonanbHoro oopazosanust PO ot 17.12.2010
r. Ne 1897, ¢ uamenenusmu: npukaz Ne 1577 ot 31.12.2015) Ha ocHoBe TpeboBaHMIi K pe3ynbTa-
tam ocBoeHus: OOII OO0, c yuerom IIpumepHoit mporpaMMmel o anredpe st 7-9 kiraccoB
(IIpumepnas OOIT OOO, onobpena dDexepanbHBIM yueOHO-METOIUUYECKUM OOBETUHEHUEM T10
o0meMy o0pa3oBaHMIO).

MaremaTnueckoe 00pa3oBaHUE ABISETCA 00s3aTeIbHON U HEOTHEMIIEMOM YacThIO 0OIIEro
00pa3oBaHMs Ha BCEX CTYMEHAX MIKOJbl. OO0ydeHne anredpe B OCHOBHOM IITKOJIE HAMPAaBIEHO HA
JOCTH)KEHUE CIETYIOIUX Uene:

1. B nanpasnenuu audyHOCMHO20 PA3GUMUA:

* (opmHpoBaHUE MpenCcTaBlIeHUH 00 anredpe, Kak 4acTh OOIIEeYeTIOBEYECKON KYIbTYPHI, O
3HAYUMOCTH aNreOpbl B pa3BUTUN HUBUIM3AIMN U COBPEMEHHOTO OOIIECTBA;

* Ppa3BUTHUE JOTUYECKOTO U KPUTUYECKOTO MBILIUICHUS, KYJIbTYPbI PEUYH, CIIOCOOHOCTH K yM-
CTBEHHOMY 3KCIIEPUMEHTY;

* (opMHpOBaHUE MHTEUIEKTYalbHOH YECTHOCTH U OOBEKTHBHOCTH, CIOCOOHOCTH K Tpe-
OJI0JICHUIO MBICIIUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOUINX U3 OOBIICHHOTO OIbITA;

* BOCHUTAHHE KAYeCTB JIMUYHOCTH, OOECIEUMBAIOIINX COLUAIBHYI0O MOOMIBHOCTB, CIOCO0-
HOCTb MPUHUMATh CAMOCTOSITENIbHbIE PEIICHNUS;

* (opMHpOBaHHE KAYECTB MBIIUICHUS, HEOOXOIUMBIX Ul AJalTallMd B COBPEMEHHOM HH-
dbopMarmOHHOM OOIIIECTBE;

* Ppa3BUTHE MHTEpEca K MaTEMAaTUYECKOMY TBOPUECTBY U MAaTEMaTHYECKUX CIIOCOOHOCTEH;

2. B memanpeomemnom HanpaeieHuu:

* pa3BUTHE MpeACTaBIeHUH 00 anredpe kak Gopme onucaHus U METOAE MO3HAHUS JCHCTBU-
TEIbHOCTH, CO3/IaHUE YCIIOBUM Ui MPUOOPETEeHUs NMEPBOHAYAIBHOIO OMBbITa MaTEMaTHYECKOTIO
MOJICITUPOBAHHS;

* (¢dopMupoBaHHE OOIIMX CIOCOOOB MHTEIIEKTYaIbHOU NEATEIbHOCTH, XapaKTEPHBIX IS
anreOpbl M SIBIISIOLIMXCS OCHOBOM MO3HABATENBbHON KYJIBTYPHI, 3HAUUMOMN I Pa3u4HbIX chep
YeJI0BEYECKON JesITeIbHOCTH;

3. B npeomemnom nanpaeneHuu:

* OBJIQJIcHHE alreOpanyecKMU 3HAHUSMU M YMEHUSMHU, HEOOXOIMMBIMH JUIsSl ITPOJOJIKE-
HUS 00pa30BaHUs, U3yUCHUS CMEKHBIX TUCIMILINH, IPUMEHEHHUS B TIOBCEHEBHOM KHU3HH;

* co3iaHue (yHAaMeHTa Ui MaTeMaTH4YeCKOro pa3BUTHS, (POPMHpPOBAHHS MEXaHU3MOB
MBIIICHUS, XapaKTEPHBIX JUIsI MATEMAaTHYECKOM e TeTbHOCTH.

3adauu:

® OBJAJETh CUCTEMOH alreOpanyecKnx 3HaHUM U YMEHUN, HEOOXOIUMBIX JUIsl IPUMEHEHUS
B IIPAaKTUYECKOI IEATETbHOCTH, U3YUYECHHH CMEKHBIX JTUCIHUILUINH;

e CrocoOCTBOBATh MHTEIUIEKTYaIbHOMY Pa3BUTHIO, (JOPMUPOBATH KauecTBa, HEOOXOUMbIE
YeJIOBEKY JJIsl MOJHOLICHHOM KM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbIE MaTEMaTHYECKON
NEeSITeIbHOCTH: SCHOCTH M TOYHOCTU MBICIIM, UHTYWUIIUH, JIOTHUYECKOTO MBIIUICHUS, MPOCTPaH-
CTBEHHBIX MPEJCTABICHUHN, CIIOCOOHOCTH K MPEOJI0JICHUIO TPYAHOCTE;

e (hopMUpOBATH MpEACTABICHUS 00 UIIEAX U METOJaX anreOpbl KaK YHHUBEPCATHLHOTO S3bIKa
HAYK{ ¥ TEXHHUKH, CPEACTBAX MOJICIMPOBAHUS SIBICHUI U IPOIIECCOB;

® BOCMNUTHIBAThH KYJIbTYPY JUYHOCTH, OTHOILIEHUE K ajredpe Kak 4acTu 00levenoBedecKoi
KYJIBTYpHbI, HTpaloIell 0COOYIO POJIb B 0OIIECTBEHHOM Pa3BUTHUH.

OBnajieHNe yJ9aIUMHC CUCTEMOM apu(METUUECKUX U aJITeOpandecKnX 3HaHUH U YMEHUM
H€O6XOI[I/IMO B HOBCC,Z[HGBHOﬁ JKU3HU, OJI1 U3YYCHHUA CMCIKHBIX JUCHUIIIMH U TPOAOJIKCHUSA 06-
pazoBanus. [IpakTudeckass 3HAYUMOCTh IIKOJBLHOTO Kypca anreOpsl 7-9 KiaccoB 00YCIOBICHA
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TEM, YTO OOBEKTOM H3YyUEHHs CIyXaT KOJMYECTBEHHBIC OTHOIIEHHS JEHCTBUTEIHHOTO MHpA.
Marematuueckasi HIOArOTOBKa HEOOXO0uMa JUIsl MIOHUMaHUs PUHIIUIIOB YCTPOWCTBA U HCTIONb-
30BaHUS COBPEMEHHOM TEXHUKH, BOCIPUATUSA HAYYHBIX U TEXHUYECKUX MOHATHN U uaen. Mare-
MaTHKa — S3bIK HAyKU U TEXHUKHU. C €€ MOMOIIBI0 MOJAEIUPYIOTCA U U3y4arOTCs SIBJICHUS U IIPO-
LIECCHI, MPOUCXOASINE B IPUPOJIE.

ApudmeTrnka u anreOpa SBIAIOTCS OAHUMU W3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJbI:
OHHU 00eCTIeYMBAIOT U3YUYCHHUE APYTHX AUCHUILUINH. B mepByio ouepeb 3T0 OTHOCUTCS K IpeaMe-
TaM €CTECTBEHHOHAay4YHOI'O LIMKJIA, B YaCTHOCTH K (u3uKe. PazButue J0ru4eckoro MbIIUICHUS
y4aluxcst Mpu o0ydeHur anredpsl CocoOCTBYET YCBOSHHIO MPEAMETOB TYMAHUTAPHOTO LIUKJIA.
[TpakTHyeckre yMeHUsl U HaBbIKU apu(METHUECKOT0 U aredpanvdeckoro He0OXOoAUMBI Jis TPY-
JOBOU U TIPpoheCCHOHATHHON MOATOTOBKH IIKOJIEHUKOB.

Pa3Butre y ydammxcs NpaBUIIBHBIX HPEACTABICHHN O CYHIHOCTH M IMPOMCXOXKICHUHU
apuMeTHUECKUX U anredpanyecknx aOCTpakUUil, O COOTHOIIEHUH PEaJbHOr0 U UICAIBHOTO0, O
XapakTepe OTPaKCHUSI MaTeMaTUYECKOM HAyKOHW SBJICHUN M MPOLECCOB PEAIbHOTO MHUpa, O Me-
CT€ apu(PMETUKU U anredpsl B CUCTEME HAYK U POJIM MaTEMAaTUYECKOI0 MOJICIIMPOBAHUS B Hay4-
HOM TO3HAHUU U B MPAKTHUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUS yda-
IIKUXCS, a TaKkKe (HOPMUPOBAHHMIO KAUYECTB MBIIIJICHUS, HEOOXOIAUMBIX JUISl aJalTalud B COBpE-
MEHHOM HH(OpPMAITMOHHOM OOIIIECTRBE.

Tpebys oT yyamuxcs YMCTBEHHBIX M BOJICBBIX YCHUJIM, KOHIIEHTPAIIMM BHUMAaHUS, aKTUB-
HOCTH BOOOpakeHUs, apudmeTnka W anreOpa pa3BUBAET HPABCTBEHHBIC YEPTHl JUYHOCTH
(HaCTOMYMBOCTb, IEJICYCTPEMIICHHOCTh, TBOPUECKYIO aKTHBHOCTb, CAMOCTOSITENILHOCTh, OTBET-
CTBEHHOCTb, TPYAOII00UE, NUCUUIIIIMHY U KPUTUYHOCTh MBIIICHUS) U YMEHHE apryMEHTHUPOBa-
HO OTCTauBaTh CBOM B3MIIAJBI U YOSKICHHS, a TAKXKE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENb-
HbIE pEHICHUSI.

Nzydenune anreOpbl, (GyHKIHI, BEPOITHOCTH U CTaTUCTUKHU B 7-9 Kilaccax CYIIECTBEHHO
pacimupsieT Kpyro3op y4amuxcs, 3HaKoMs WX ¢ MHAYKUUEH U IeAyKiuei, o000meHneM U KOH-
KpeTu3anueil, aHaJau30M U CHHTE30M, Kiaccu(uKalue u cucremarusanueii, abcrparupoBaHu-
eM, aHaJlorueil. AKTUBHOE UCIIOJIb30BaHUE 3a/1a4 Ha BCEX 3Tanax y4eOHOTro Impolecca pa3BUBaeT
TBOPYECKHE CIIOCOOHOCTH IIKOJIEHUKOB.

N3yuenune anreOpsl B 7-9 kiaccax mo3BoisieT OPMHUPOBATh YMEHHSI M HABBIKU YMCTBEH-
HOTO TpyJa: IJIAHUPOBAHKUE CBOEH paboTHI, MOMCK pallMOHAIBHBIX MyTeH €€ BBIMOJIHEHUS, KpH-
TUYECKYIO OLIEHKY pe3yibTaToB. B mpolecce nzydenus anredpsl MKOIbHUKU JOJKHBI HAYIUTh-
Csl M3J1araTh CBOM MBICIIU SICHO U MCUEPIIBIBAOILE, JIJAKOHUYHO U EMKO, TPHOOPECTH HABBIKH YET-
KOI'0, aKKypaTHOI'O ¥ TPAMOTHOI'O BBIITOJIHEHUSI MAaTEMAaTUUECKUX 3AITHCEH.

Baxwueiinieii 3amaueil MKOIBHOTO Kypca apu(pMETUKH U anreOpsl ABISETCS Pa3BUTHE JIO-
TUYECKOro MbIIUIeHHs ydamuxcs. CaMu 00BbEKThl MaTeMaTHUYECKUX YMO3AKIIOUEHUN U MPHUHS-
ThIe B airedpe mpaBuiia UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUH 0OOCHO-
BBIBATh U JIOKA3bIBaTh CYK/ICHUSI, IPUBOJIUTH YETKHUE ONPEIEIICHHS, Pa3BUBAIOT JIOTUYECKYIO WH-
TYMLIMIO, KPaTKO M HAIVISIIHO PAacKPBIBAIOT MEXAHU3M JIOTMYECKHUX MOCTPOEHUM U ydaT uX NpH-
MeHeHuto. Tem campiM anrebpa 3aHMMAIOT BeAyllee MeCTO B (OPMHUPOBAHHHM Hay4dHO-
TEOPETUYECKOI0 MBIIIJIEHUS IIKOJBHUKOB. [loKa3biBas BHYTPEHHIOO T'apMOHMIO MAaTEMATHKH,
dbopMupys MOHMMaHUE KpacoThl U U3SIIECTBA MAaTEMaTHUYECKUX pacCyKIeHHUH, apudmeTrnka u
asreOpa BHOCAT 3HAUUTENBHBIN BKJIA/l B 3CTETUUECKOE BOCIIUTAHUE YUAIIUXCS.



OO0mas xapakrepucTuKa y4e0HOro npeamera

CopneprxaHne MaTeMaTHYECKOro 00Opa3oBaHMs B OCHOBHOM LIKOJIE OPMUPYETCS Ha OCHOBE
GbyHIaMEHTAIBHOTO fJIpa MIKOJILHOTO MaTeMaTH4ecKoro oopazoBanus. B mporpamMMe oHo mpen-
CTaBJICHO B BMJIE€ COBOKYITHOCTH COJEPKATEJIbHBIX pa3JIeloB, KOHKPETHU3UPYIOLIUX COOTBET-
CTByIOIIME OJIOKM (yHIAMEHTAJIBHOTO siipa MPUMEHHUTEIFHO K OCHOBHOH mikone. IIporpamma
periaMeHTHpyeT 00beM MaTepualia, 00s3aTeNbHOTO Uil U3YYEeHUsI B OCHOBHOM IIIKOJIE, @ TaKXKe
JlaeT MPUMEPHOE €T0 paclpeeseHue Mexay 7-9 kimaccamu.

Copneprxanne MaTeMaTU4ecKoro oOpa3oBaHUsi B OCHOBHOM IIKOJIE BKIIIOYAET CIIEAYIOLIHE
pasnmensl: apudmeTuka, anredpa, GyHKIIMHA, BEPOSTHOCTh U CTaTUCTHKA. Hapsimy ¢ 3TUM B HEro
BKJIIOYEHBI J[Ba JIOMIOJHUTENIbHBIX pa3/ielia: JIOTHKAa U MHOXKECTBA, MATEMAaTHKa B UCTOPUUECKOM
Pa3BUTHUH, YTO CBSI3aHO C peanu3alieil meneil oOIIEeUHTENIEKTYaIbHOTO U OOIIEKYIbTYPHOIO
paszButus ydamuxcs. CoaepskaHue KaXJ0ro M3 3TUX pa3/iejioB pa3BOpauMBaeTCs B COAepXka-
TEJIbHO-METOINYECKYIO JIMHUIO, TPOHU3BIBAIOLIYI0 BCE OCHOBHBIE PA3ZENblI COJEPKAHUS MaTe-
MaTHUYeCKOro 00pa3oBaHUs Ha TAaHHOW CTyMEeHU 00yUeHUS.

Copepxanue pazzena «ApupMeTHKay ciayKuT GyHIaMEHTOM JUIs JajdbHENIIero n3y4eHus
yUYaITUMHUCS MAaTEeMAaTUKH M CMEKHBIX JUCIMILINH, CIIOCOOCTBYET Pa3BUTHUIO HE TOJIHKO BBIYHC-
JUTENbHBIX HaBBIKOB, HO M JIOTUYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHS MOJb30BaTHCS
QITOPUTMAMH, CIIOCOOCTBYET PAa3BUTHUIO YMEHHI TUIAHUPOBATH M OCYIIECTBIATH ACSITEIHLHOCTD,
HAIpPaBJIEHHYIO Ha peIllIeHue 3a/lad, a TaKke MPUOOPETEeHUIO MPAKTUYECKHX HABBIKOB, HEOOXO-
JUMBIX B TIOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C pa-
UOHABHBIMUA U UPPALMOHAIBHBIMHU YUCIaMU, (POPMUPOBAHUEM MEPBUYHBIX MPEACTABICHUN O
JEUCTBUTEIBHOM YHUCIIE.

Conepkanne paszzuena «Anredpa» cnocoOCTByeT (HOPMUPOBAHUIO Y YUAIIMXCSI MaTeMaTH-
YECKOIo amnmnapara JJis pelieHus 3a/1a4y U3 pa3JeioB MaTEMAaTUKU, CMEXKHBIX IPEIMETOB U OKPY-
Karouiel peanbHOCTH. SI3bIK anreOpbl MOAYEPKUBACT 3HAUEHNE MATEMaTUKU KaK s3bIKa JUIsl TO-
CTPOCHHsI MAaTEMAaTHYECKUX MOJEIIEH IIPOLIECCOB U SIBICHUM peanbHOro mupa. Passurtue anro-
PUTMHYECKOTO MBIIUIEHHUS, HEOOXOIUMOT0, B YACTHOCTH, JJI OCBOCHUS Kypca UH(POPMATUKH, 1
OBJIaJICHNE HaBBIKAMHU JICTYKTUBHBIX PACCYKICHUN TAKKe SBIIIOTCS 3a7auaMy U3YUCHHsI alre0-
pel. [IpeoOpazoBanre CHMBOJIBHBIX (DOPM BHOCHUT CIIeM(UISCKUAN BKJIA]] B pa3BUTHE BOOOpaXKe-
HUS YYalIUXCs, UX CIIOCOOHOCTEW K MaTeMaTH4eCKOMY TBOpYECTBY. B OCHOBHOM IIKoje MaTe-
puyan rpynnupyeTcss BOKpYT palliOHAIbHBIX BBIPDAKEHUM.

Conepxxanne pasnena « OyHKIUM» HAIEJICHO Ha MOJYyYEHUE IMIKOJIbHUKAMHU KOHKPETHBIX
3HaHWN 0 QYHKIIUM KaK BaXHEHIIEH MaTEeMaTHYECKONW MOJICIH JJIsi ONMUCAHUS U WCCIICOBAHUS
pa3HooOpa3HbIX MpoleccoB. M3ydeHne 3Toro Marepuana CocoOCTBYET PAa3BUTHUIO y YUAIIUXCS
YMEHHMsI UCIIOJIb30BaTh Pa3IMyYHbIC SA3bIKM MaTeMaTHKHU (CIOBECHBIN, CHMBOJIMYECKU, Tpadude-
CKHUIi), BHOCUT BKJIaJ B (popMHpOBaHUE MPEACTABICHUN O POJIM MAaTEMaTUKU B Pa3BUTUU IIHBH-
JU3ALMH U KYJIbTYPBI.

Paznen «BeposTHOCTh U CTAaTHCTUKA» — 00s3aTeIbHBI KOMIIOHEHT IIKOJIBHOTO 00pa3oBa-
HUS, YCWIMBAIOIIMNA €ro MPUKIaJHOE U MPAKTUYECKOE 3HaueHue. DTOT MaTrepuan HeoOXoIuM
npexkae Bcero Ayt (POPMUPOBAHMS Yy ydanmuxcs QyHKIIMOHAIBHON IPaMOTHOCTH — YMEHUS BOC-
NPUHUMATh U KPUTHUYECKHU aHAJIU3UPOBaTh WH(OPMAIMIO, MPEICTABICHHYIO B Pa3IU4HbIX (pop-
Max, MOHUMATh BEPOSATHOCTHBIN XapakTep MHOTUX PEAJIbHBIX 3aBUCUMOCTEH, MPOU3BOAUTH MPO-
CTeillline BEepOSATHOCTHbIE pacuérhl. M3yueHne OCHOB KOMOMHATOPUKH IMO3BOJIMT y4alleMycs
OCYILECTBIISITh PACCMOTPEHHE CIy4yaeB, Mepebop M MOACUET YMcia BapuUAaHTOB, B TOM YHCIE B
MIPOCTEUIINX TPUKIAJAHBIX 3a1a4ax.

[Ipu u3ydeHnn BEpOSATHOCTH U CTATUCTHKH O0OTAIIAIOTCS MPEACTABICHUS O COBPEMEHHOM
KapTHUHE MHpa U METOJaX €ro HccienoBaHus, (GOpMUPYETCs MOHMMAHHUE POJIU CTAaTHUCTUKH Kak
HUCTOYHUKA COIMAILHO 3HAYMMOW HMH(OpMANMKM WM 3aKIaJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIJICHHUS.

OcobeHHOoCThIO pa3zena «JIornka u MHOXKECTBay ABISETCS TO, YTO MPEICTABICHHBIN 3/1ECh
MaTepual IPEeUMYIIECTBEHHO M3Yy4aeTcs IPU PACCMOTPEHUH PA3IMYHBIX BONpPOcoB Kypca. Co-
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OTBETCTBYIOUIMI MaTepuall HalleJIeH Ha MaTeMaTH4YeCKOe pa3BUTHE YJalIUXCsl, JOPMUPOBAHUE Y
HUX YMEHHS TOYHO, C3KaTO U SICHO M3JIaraTh MBICJIM B YCTHOM M MMCbMEHHOM peyH.

Paznen «MaremaTuka B MCTOPUYECKOM PA3BUTHHMY» MpelHA3HAaueHa i1 (OPMUPOBAHUS
MPEJCTaBICHU O MaTEeMTaMKH KaK 4YacTH YeJOBEUYEeCKOW KYJIbTYpPbI, AJiA OOIIEro pa3BUTHUS
IIKOJBHUKOB, JJISl CO3/IaHMs KYJIbTYPHO-UCTOPHUECKON cpelibl 00ydenusi. Ha Hero He BbIIensieT-
Csl CHIEIUAIbHBIX YPOKOB, YCBOCHHE €T0 HE KOHTPOJIUPYETCS, HO COZEpKAaHUE ITOrO pasjena op-
TaHWYHO TPHUCYTCTBYET B y4eOHOM MpoIlecce Kak CBOEro poja 'yMaHHTapHbIH (oH mpu pac-
CMOTPEHUH MPOOIEMATUKU OCHOBHOTO CO/IEPKAHUS MaTeMaTH4IeCKOro o0pa3oBaHusl.

Llennocmmuuie opuenmupul cooepicanus yuedHo20 npeomema:

Marematnueckoe oOpa3oBaHHe UTPaeT BaXXHYIO pOJib, KaK B MPAaKTHUYECKOH, Tak U B AYy-
XOBHOM HM3HH oOmecTBa. [IpakTuueckass CTOpoHa MaTeMaTH4YEeCKOTO 0Opa3oBaHMs CBs3aHA C
dbopMupoBaHHEM CIIOCOOOB 1EATEIHHOCTH, JYXOBHAsl — C UHTEJUIEKTYaJIbHBIM Pa3BUTHEM UYEJ0-
BeKa, (OPMHUPOBAHUEM XapaKTepa U OOLIEH KyIbTYpHI.

[TpakTryeckasi MOJIE3HOCTh MaTEMaTUKU OOYCIIOBJIEHA TeM, YTO €€ MPEIMETOM SIBISIOTCS
dbyHIaMEHTaIBHBIE CTPYKTYPHI PEATbHOTO MHPA: IPOCTPAHCTBEHHBIE (DOPMBI M KOTMIECTBEHHBIE
OTHONICHHUSI — OT IPOCTEHIINX, YCBAaWBAEMbIX B HEIMOCPEICTBEHHOM ONBITE, O JOCTATOYHO
CJIOKHBIX, HEOOXOIUMBIX IS Pa3BUTHS HAYYHBIX M TEXHOJIOTHYECKUX Haeh. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHUW 3aTPYJAHEHO MOHMMaHHWE MPUHLUIIOB YCTPOWCTBA M HCIHOJIB30BaHUS
COBPEMEHHOM TEXHUKH, BOCIIPHUATHE M MHTEPIIPETAUS Pa3HOOOPA3HOW COLMATBHOM, SKOHOMHU-
YeCcKoi, monutuueckor nHpopmMaiuu, Manodh@ekTUBHA MOBCEAHEBHAS MPAKTUYECKas J1eATelb-
HoCcTh. KaxkioMy uesioBeKy B CBOCH KM3HH MPUXOAUTCS BBIOIHATH JOCTaTOYHO CIIOXKHBIE pac-
YeThl, HAXOJUTh B CIIPABOYHUKAX HY)KHbIE (DOPMYIIBI U IPUMEHSTH UX, BIAJETh NPAKTUUECKUMHU
pUeMaMy FeOMETPUUECKUX U3MEPEHHUI U TOCTPOCHUHN, YNTATh HH(OPMAIIHIO, ITPEICTABICHHYIO
B BHUJy TaOJMI], IUarpaMM, rpauKoB, TOHUMATh BEPOSTHOCTHBIM XapakTep ciay4ailHbIX COOBI-
TUH, COCTABIISITh HECJIOKHBIC AITOPUTMBI U JIP.

be3 6a30Boif MaTeMaTHUYECKOW MOATOTOBKHA HEBO3MOXHO CTaTh 0OpPa30BaHHBIM COBPEMEH-
HBIM YEJIOBEKOM. B IIKoJIe MareMaTuka CIIy>KHT OTIOPHBIM MPEIMETOM JIJIsl H3yUEHUSI CMEKHBIX
JUCIUIUIMH. B mocie mKoabHOM KU3HU peanbHON HEOOXOAUMOCTHIO B HAlIM THU SIBJISIETCS He-
npepbIBHOE 00pazoBaHKE, UYTO TpeOyeT MOJHOLEHHOW 0a30Boii 0011e00pa3oBaTeIbHOM MOATOo-
TOBKH, B TOM 4HCJIe 1 MaTeMaTHueckoi. M HakoHel, Bce OOJbIIE CEIHAILHOCTEH, Iie He00X0-
JIMM BBICOKHMI YpOBEHBb 00pa30BaHus, CBSI3aHO C HEITOCPEICTBEHHBIM IPUMEHEHUEM MAaTEMaTUKH
(oxoHOMMKA, OM3HEC, puHAHCHI, PU3KKa, XUMHS, TEXHUKA, HHHOpPMATHKA, OUOJIOTHS, TICUXOJI0-
rus u ap.). Takum 0O6pazoM, pacmupsieTcst KPyr IIKOJIBHHUKOB, NIl KOTOPBIX MaTeéMaTHKa CTaHO-
BUTCSI 3HAYUMBIM MIPEIMETOM.

Jlnist )KM3HM B COBPEMEHHOM OOIIECTBE BaXXHBIM fABISETCA (HOPMUPOBAHHE MaTeMaTHye-
CKOT'O CTWJISI MBIIUICHHSI, TIPOSIBIISIOLIETOCS B ONPE/IeTICHHBIX YMCTBEHHBIX HaBbIKaxX. B mporec-
ce MaTeMaTHYECKOW JESTEeIbHOCTH B apCeHall MPUEMOB U METOJIOB YEJIOBEUECKOTO MBIIIICHHUS
€CTECTBEHHbIM 00pa30oM BKJIIOYAIOTCS MHAYKLIMS U NEAYKIHs, 0000IIeHHEe U KOHKPETU3aLUs,
aHalM3 M CUHTE3, KiIaccu(uKalus U cucreMaTn3anus, abcTparupoBanue U aHajaorus. OObeKThI
MaTeMaTUYECKUX YMO3aKJIIOUEHUN U MpaBuja UX KOHCTPYHPOBAHUS BCKPBHIBAIOT MEXaHU3M JIO-
TUYECKHX MOCTPOCHUH, BBIPAaOATHIBAIOT YMEHUS (DOPMYIHPOBATh, 0OOCHOBBIBATH U JIOKA3bIBATH
CYXKICHHSI, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MbIIIIeHHE. Beaymias ponb npruHauIexkuT MaTe-
MaTUKe B ()OPMHUPOBAHUU ANTOPHUTMHUYECKOTO MBINUICHHUS M BOCIIUTAHUUA YMEHUH JeCTBOBATH
M0 3aJJaHHOMY QJITOPUTMY M KOHCTPYHpPOBaTh HOBbIe. B Xxone pemieHus 3aj1ady — OCHOBHOM
yueOHOM JIeATEIHLHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TBOPUECKAs M MPUKIIAIHAS CTO-
POHBI MBIIUIEHUS.

OOyuenue MareMaTUKe JaeT BOZMOXKHOCTh PAa3BUBATh Y YUAILIUXCS TOYHYIO, SKOHOMHYIO U
nH()OPMATUBHYIO pedb, yMEHHE OTOMpATh HanboJiee MOAXOIAIINE I3bIKOBBIE (B YACTHOCTH, CUM-
BOJIMYECKHUE, rpauIecKre) CPeICTRA.

Marematnueckoe o0pa3oBaHHE BHOCHUT CBOHM BKJIAJ B (hOPMHUPOBAHHE OOIICH KYJIbTYPHI
yenoBeka. HeoOX0AMMBIM KOMIIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHWHU SIBIISI-
eTcs o011ee 3HaKOMCTBO C METOJJaMH MTO3HAHUS JeMCTBUTEILHOCTH, MIPEICTABICHHUE O MIPEIMETE
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U MCTOJC MAaTCMAaTUKHU, €ro OTJIINIUA OT MCTOAOB CCTCCTBCHHBIX U TYMAHUTAPHBIX HAYK, 00 oco-
OCHHOCTSIX MPUMEHEHHUSI MATEMATHKH JJIs PEIICHUS] HAYYIHBIX M MPUKJIATHBIX 3a1ad.
W3yyeHne MareMaTUKU CIOCOOCTBYET JCTETHYECKOMY BOCHHTAaHHIO 4YENOBEKa, II0-
HHMaHUIO KPacoThl ¥ M3SIIECTBA MATEMATHUECKUX PACCYKACHHUHN, BOCIIPUSITHIO T€OMETPUUCCKUX
¢dopM, YCBOSHHIO UJICH CUMMETPHH.
Hcropust pa3BUTHS MaTEeMaTHYECKOTO 3HAHUS JaeT BO3MOXKHOCTB ITOMOJHUTH 3arac MCTo-

PUKO-HAYYHBIX 3HAHUH IIKOJIBHUKOB, C(POPMUPOBATH Y HUX MPEACTABICHHUS O MaTeMaTHKe Kak

YacTH O0IIEeYesIOBEYECKONW KYIbTYphl. 3HAKOMCTBO C OCHOBHBIMH MCTOPUYECKUMHU BEXaMH BO3-
HUKHOBEHHUSI U Pa3BUTUS MAaTEMaTUYECKOW HAYKH, C UCTOPUEH BEIUKHUX OTKPBITUH, UMEHAMU
JI0JIel, TBOPUBIINX HAYKY, JOJKHO BOMTH B MHTEJUIEKTYyaJIbHBIM Oarak KaxJaoro KyJbTYpPHOTO

YCIIOBCKaA.

Beoyuiue ghopmot, memoowvt u mexnoozuu ¢ 0oyuenuu:

Dopmbl: yPOK, JTEKIHA, TPAKTUKYM, 3a4ET, KOHCYIbTAIlUU, COOECET0BaHMS, KOJJIOKBHYMBI.

Memoowi:

v clIOBecHBIE: pacckas, beceia, HHCTPYKTaK;
v\ mpaKTHYeCKHe: yIPaKHCHUS, TPCHUPOBKa, paboTa B IpyIINax;
v HaAIJIsIHBIE: [T0Ka3, HILIKOCTPUPOBAHHE.

HUcnonvzyemvie d)ODMbl, cnocoowl u cpedcmea Npo6€EPKU U OUEHKU pe3yiibmamoe 06)/1[6-

Hus: KOMOWHUPOBAaHHAs KOHTPOJIbHAs paboTa, YCTHBIA U MUCbMEHHBIN OIPOC, TECT, 3a4eT.
HUcnonvzyemvie mexnono2uu npedcmasgienvl 8 maoauye:

TexHoJsorus O06ocHoBaHNe BHIOOPA TEXHOJIOTHH
BaouHo - MmoayibHOoe | MonynbHOe 00ydeHue npecieayer 1ueiab — GOpMUpOBaHUE Y JeTel
o0y4eHue HaBBIKa caM000pa30BaHusl, BECh MPOLIECC CTPOUTCS HA OCHOBE OCO-

3HAHHOTO Ienenonaranus. Vcmnonb3oBaHus OJI0YHO-MOAYIHHOU
TEXHOJIOTUHU O6y‘IeHI/I5I MaTe€MaTUKE Oa€T BO3MOXHOCTB: GOHBI_HG
BHUMaHUS YJENATh OCHOBHBIM MOHSTHSIM MaTEeMaTHKH; MaTepua
BBICTYIIACT HC OTI[GJII:HOI\/'I GI[I/IHI/II_IGI‘;I, a B Ka4Y€CTBEC BBLIACJICHHOI'O
W3 TON CTPYKTYPHOH €IWHMIIBI, K KOTOPOW OH TATOTEET; COMOCTa-
BUMBIC MAaTECMATUUYCCKUEC I[GﬁCTBHH, IIOHATHA, CBOIiCTBa N3Yy4YaroTCAa
napajuieIbHO; TPYIIIUPOBKA MaTepraia B OJJOKH CIIOCOOCTBYET €Tro
KOMIIOHOBKE B OMOPHBIX KOHCTICKTAX.

JlesiTeIbHOCTHBIE U
npoodaeMHoO-
NMOUCKOBbIE TEXHOJI0-
THH

B Moeit paboTe naHHass TEXHOJIOTHS CBSI3aHA C CO3JaHUEM Ha ypo-
Kax MpOOJIEMHBIX CUTYallUl, CTUMYIUPYIOIIUX OTKPBITHS yJaluX-
cs. Craparoch Ha ypokax He JaBaTh MH(GOPMAIUIO B TOTOBOM BHUJE,
a CTPOI0 YPOK TaK, YTOOBl YYCHHUKH “OTKPHIBAIN~ HOBOE 3HAHMUE,
CMEJI0 BBICKA3bIBAJIM CBOE MHEHHE WM Mpenmnoyioxkenue. [Ipo-
OneMHBIN ypok obecnieunBaeT 0ojiee KaUeCTBEHHOE YCBOCHHUE 3HA-
HUH; pa3BUTHE UHTEIUIEKTa U Pa3BUTHE TBOPUYECKUX CIOCOOHOCTEM
JMYHOCTH; BOCIUTAHUE aKTUBHOM JTMYHOCTH.

B obnactu oOyueHus pemieHUIo 3a1ad JIeSATeIbHOCTHBIA M IPO-
0JIEMHO-TIOMCKOBBIH MOJXO/1 MIPEOaracT pacKpbITHE eATeIbHO-
CTH TIOHMCKA pEIICHHUS, Pa3bsICHEHHE PA3IMYHbIX MIPHUEMOB U METO-
JIOB TIOMCKA. 3amac MHTEJUIEKTYaJlbHBIX YMEHUH yJaluxcs MOCTo-
SHHO PAacCHIMpSI0 3a CYET OBJAJACHHUS HMMHU Pa3HBIMHU CHOCOOaMHU
pemeHus 3agad. M3yueHne 3TuX METOJIOB HE TOJBKO IMOMOTaeT Je-
TSM OCMBICIIUTh ITyTH HAYYHOTO 3HAHMS, HO YUUT UX JIEHCTBOBAThH
B HECTAHJAPTHBIX CUTYAIMsIX, MOTUBUPYET HX JEATEIbHOCTh Ha
YpOKax MaTeMaTuKH.

B peanuzanum esTeIbHOCTHOTO M MPOOJIEMHO-TIOMCKOBOTO TOJ-
X0Jla LEHTPAJIbHOE MECTO 3aHMMAaeT HCCJIe0BATeJbCKUI MeToJ.
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B mMarematnke MOXXHO MOJIOTHATH JIIOOYIO 3a/1a4y K OTBETY, HO pe-
3y/lbTaT TOJBKO TOTJAa HPUHOCUT PagoCTh, KOrjga pedsrta caMu
HalUIM PEIIEHUE TPYIHOM 3aladd, BIOXKWIA B HEE CBOM TpyXd U
nyury. IlogmuHHble 3HaHUS — 3TO HE HAOOp HEKOTOPBIX MPaBWII U
YMEHMH peIIaTh CTaHAAPTHBIC 33Ja4d. DTO IIOHUMAHUE CYTH U3Y-
YaeMbIX SIBIICHHUH, MPHOOIIEHHE K MOMCKY CaMUX 3a1a4, (opMyIH-
POBAHUIO TUIIOTE3, UCTIBITHIBAHKME UX Ha MPaBAONOA00HE.

Cumrato, 4TO IrJIaBHas IIEHHOCTh JIEATEIILHOCTHOTO U MPOOJIEMHOTO
O00y4eHMsI COCTOUT B TOM, YTO YYCHMKH HMEIT BO3MOKHOCTh
CpaBHUBATh, HAOJIIOAATH, 1EJIATh BHIBOJBI.

KommnerenTHOCTHO-
OPHEHTHPOBAHHbIE
TEXHOJIOTHH

OnHOM U3 TEXHOJOIMH KOMIETEHTHOCTHO-OPUHTHUPOBAHHOTO MOI-
X0/1a, KOTOPYIO sl IPUMEHSI0 Ha CBOMX YpPOKaX, SIBJISIETCSI MeTO[
NMPOEKTOB, KOTOPBI 51 paccMaTpuUBal0 Kak CIEHHUATIBHYI0 QopMy
OpraHu3aIy MO3HABATEIbHOMN €SI TEIbHOCTH.

MeToa MPOEKTOB MO3BOJISIET MHE CTPOUTH YYEOHBIA MPOIIECC MC-
XOJIsl U3 UHTEPECOB YUaIINXCsl, JAIOIINI BO3MOXXHOCTh y4alleMycs
MPOSIBUTH CaMOCTOATENBHOCTh B IUIAHMPOBAHWH, OPraHU3aLMHA U
KOHTPOJIE CBOEH y4eOHO-TT03HABATEILHOU JESTEIIEHOCTH.
BBeneHue 31€eMEHTOB NMPOEKTHOM JEATEIbHOCTH U €€ pa3BUTHE
MO3BOJISIIOT MHE YHTH OT 0JJHOOOpa3usi 0Opa3oBaTenbHOMN Cpeasl U
MOHOTOHHOCTH y4e€OHOTO MpOLIecca; CO3Ja0T YCIOBUS Ul CMEHBI
BUJIOB PaOOTHI.

YuuTeIBas, 4TO METOJ MPOEKTOB OPUEHTUPOBAH HA CAMOCTOSITEIb-
HYIO JIEATETbHOCTh YYAIIUXCS — MHAUBUAYAIbHYIO, TAPHYIO, TPYII-
MOBYIO, PEAIN3YIOIIYIOCS B TEUEHHE ONPEAEIEHHOIO OTPE3Ka Bpe-
MEHHU, KaK yYUTEIb OPraHU3yI0 YCJIOBHS AJisi ero BHeapeHus. [lpu
BBIMIOJTHEHUH MPOEKTA yUallhecs PeliaiT MOCTaBIEHHYIO MmpoolJie-
My, y4daTcsl TMPUMEHITh 3HAHHUS U3 PA3NUYHBIX 00JacTeil HayKH,
TEXHUKH.

HNupopmannonHo-
KOMMYHUKATHBHbIE
TEXHOJIOTUH

Ucnonb3oBanue UKT Ha ypokax MaTEMaTUKH MHE [T03BOJISIET:
clenath mporecc o0ydeHus 0oJiee MHTEPECHBIM, SPKUM, YBIIEKa-
TEJIbHBIM 32 CU&T 00raTcTBa MYJIBTHUMEIMHHBIX BO3MOKHOCTEH;

a3 dexTuBHO pemaTh MpoOJIEeMy HATJISITHOCTH OOYYCHUS, pacIlv-
PUTH BO3MOXXHOCTH BHM3yaJIM3allMd y4eOHOTO Marepuaia, Jenas
ero 0osiee MOHATHBIM U IOCTYITHBIM ISl YUaILUXCS;
WH/IMBUYaJIM3UPOBATh IMpolecc 00y4yeHHs 3a CUET BO3MOXKHOCTH
CO3/IaHMSI U WCIIOJIb30BAaHUS Pa3HOYPOBHEBBIX 3a/laHUM, YCBOEHUE
y4JaluMucs y4eOHOro MmarepHuaja B HMHIMBHIYaJbHOM IUIaHE, C
WCITOJI30BaHUEM YA0OHOTO Ccrtoco0a BOCIPHUATHS HHPOpMaInu;
PacKpenoCTUTh YYEHUKOB IPU OTBETE Ha BOIPOCHI, T.K. KOMIIbIO-
TEp MO3BOJISIET (DUKCHPOBATH PE3yIbTaThl, KOPPEKTHO U O3 IMO-
IIUI1 pearupyroT Ha OMIUOKH.

3aMe4eHO, YTO ydalluecs MPOSBISAIOT OOJBIION MHTEpEC K TeMe,
Korja mpu oObsICHEHUH HOBOT'O MaTepuaia MPUMEHSIOTCS Mpe3eH-
TalMU WM BUJEOYPOKHU. Jlaxke macCUBHBIE ydallluecs ¢ OrPOMHBIM
KeJlaHHEeM BKJIIOYaI0TCs B paboTy.

Ucnonp3yto UKT Ha pa3HbIX 3Tanax ypoka:

VYCTHBIN CuéT BKIIOYAeT B ceOs YCTHBIC YHpPaXHEHUs, HEOOXO0Iu-
Mble JTUOO ISl 3aKpeIuIeHUs, JTUO0 UIsl JajbHEeHIIero U3ydeHus
HOBOT'O MaTepHaa;

Ha srtane mepBuuHoOro 3akpermieHusi. llpemioxkeHHble yduTeaem
3a/laHusl 10 HOBOM TEME, MO3BOJISIIOT ONPEAEIUTh CTENEHb YCBOE-
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HUSI HOBOT'O MaTepuaa;

[Ipu 00OBsiICHEHNU HOBOTO MaTepHaa;

[Tpumensto MH(OPMALIMOHHBIE TEXHOJIOTUM U HA YpOKax IeOMeT-
puH, TOE ydyaliuecsi MHOTo paboTaroT ¢ rpadudeckuM H300paxe-
HUEM HIPOCTPAHCTBEHHBIX (DUIYp, KOTOpbIE HE BCErja HarjsiiaHO
OTpakaloT uX cBoicTBa. [Io3TOMy 0COOBIN MHTEPEC MPEACTABISAIOT
rpadgudeckue penaktopsl (mporpamma ‘JKuBas reomerpusi’), KO-
TOPBIE MO3BOJISIFOT CO3/1aBaTh U U3MEHITh KOMIIBIOTEPHBIE MOJIENH
reoMeTpuuecknx oOBEeKTOB. B 3TOl mporpamMme yuyeHUKH paboTta-
IOT C LEJNBIM CeMEHCTBOM (Uryp, YTO CIIOCOOCTBYET Pa3BUTHUIO
T€OMETPUYECKON MHTYULIUH IETEH.

MynbpTUMeMiiHAs Cpeaa OpraHn30BaHa TakKuM 00pazoMm, 4To Oosee
3HAYMMBIMH CTAHOBSTCS HAOIIOJEHUE, PA3HOTO POAA IKCIEPUMEH-
Thbl, MATEMaTHYECKOE MOJIETMPOBAHUE U KOHCTPYHUPOBAHUE.

VYpoxku ¢ npumenenneMm KT BbI3bIBaIOT OONBIION HHTEPEC y yda-
IIUXCS, SABISIOTCS Ooyiee HArSIIHBIMU, pasHOOOpa3HbIMU. Ha HuX
ydamuecs MOJIy4daloT OOJIbIION OO0BEM 3HAHWKA, W TIOJYYCHHBIC
3HAHMS IPOYHEE YCBAUBAIOTCS.

HIupoko ucnonb3yto pecypesl cetu MHTepHeT. MMero cBoit co0-
CTBEHHBIN CauT.

3n0poBbecheperaro-
1Me TEXHOJIOT U

Kak yuutens, s 10KHA HA ypOKax CO3AaTh YCIOBUS AJISl COXpaHe-
HUS 310pOBbsI, CHOPMHUPOBATH Y YUCHHKA HEOOXOIUMBIC 3HAHUS U
HaBBIKHU 110 3J10pPOBOMY 00pa3y *KH3HU, HAYUYUTh HCIOIb30BATh IO-
JIy4EHHBIE 3HAHUS B IOBCEAHEBHOM KU3HU. [1oaTOMY!:

Ha ypokax cobmronaro TpeboBanus CAHIIuHa;

Ha YpOKE CO3[al0 OOCTaHOBKY JOOpPOKENaTeNbHOCTH, MOI0XKH-
TEJIHHOI'O AMOLMOHAILHOTO HACTPOS, CUTyallUH yCleXa U SMOLIHO-
HaJIbHBIC Pa3pAIKH, T.K. pe3yabTaT JH000T0 TPyaa, a OCOOCHHO yM-
CTBEHHOTO, 3aBUCUT OT HaCTPOEHUS, OT MICUXOJIOTUYECKOTO KIMMa-
Ta — B HEJIOOPO’KENaTEIIbHOM OOCTaHOBKE YTOMJICHHWE HACTYINaeT
owICcTpEE;

4yETKas OpraHu3aius yaeOHOro TpyAa Uil IpeayIpexIeHUs yTOM-
JSIEMOCTH; TP IJIAHUPOBAHUU YpOKa MpeaycCMaTpUBal0 CMEHY Jie-
ATEIBHOCTH, YePEAYIO PA3INYHbIC BUABI AKTUBHOCTH: UHTEIUICKTY-
albHAasi — SMOIMOHAJIbHAS— JIBUTATEIIbHAS;

UCIIOJIb30BaHUE JTUHAMUYECKUX May3, MUHYT I 310pOBbs (TIpo-
¢uiakTHUecKrue yrnpakHEeHUs A TJa3, YIpaKHEHHs Ha pellakca-
U0, YIOPaXKHEHUS ISl (QOPMHUPOBAHUS MPABUIBHON OCaHKH) IS
CHATHS HANpPSHKCHUS, YCWICHUS pabOTOCIIOCOOHOCTH; Mpesyiarae-
MBbI€ YIPa)KHEHUS JUIsl PU3KYIbTMUHYTKA OPTaHUYECKH BILJIETAIOT-
Csl B KaHBY YPOKa;

OCYIIECTBIISII0O MHAWBHUIYATbHBIM MOAX0J] K YYalllUMCS C Y4ETOM
JIMYHOCTHBIX BO3MOKHOCTEM.

Onucanue mecra yueOHOro npeamMera B yueOHOM IJIaHe

B cootercTBuM ¢ TpeboBanusamMu DeneparbHOTO rOCYyAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIero oOpa3oBaHHs IpeaMmer «Anredpa» u3ydaercs ¢ 7-ro mo 9-i
kiacc. O01Iee KOJIM4YeCTBO YPOKOB B HEZENi0 ¢ 7 1mo 9 kiace cocrapisier 9 yacoB (1o 3 vaca B

HEJIETIIO).

Pacnipenenenune yueOGHOT0 BpeMEHHU MIPEICTABICHO B TAOIHIIC:




IIpenmeTsbl MATEMATHYECKOTO

KoauyecTBO 4acoB Ha CTYII€CHH OCHOBHOI'O

Kuacest
HHKJIA o0pa3oBaHust
7 Anrebpa 105 gacos
8 Anrebpa 108 gyacos
9 Anrebpa 102 ygacos
Bceero: 315 gacos

[Ipenmer «Anrebpa» B 7-9 kilaccax BKJIIOYAET B ce0S HEKOTOpPbIE BOMPOCH! apH(PMETHKH,
Pa3BUBAIOIINE YHUCIOBYIO JIMHUIO 5-6 KIAcCOB, aiareOpanvecKuid Marepual, 3JIEMEHTAapHBIE
(yHKIINH, 37IEMEHTHl BEPOSITHOCTHO-CTATUCTUUECKOM JTMHUU.

Cpok peanu3zanuu nporpaMmmsl — 3 roja.




JIn4HOCTHBIE, MeTaNlpeIMEeTHbIE U NPeIMETHbIE Pe3yJIbTAThI
OCBOEHHS Y4eOHOI0 nmpeamMera

[Ipeamet «Anrebpa» B 7-9 kiaccax oOecrieunBaeT JOCTHKCHHUE CIAEAYIONINX PE3yJIbTaTOB
OCBOEHHS 00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMUs:

JUYHOCMHbLE:

1) chopMUpOBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YYEHHIO, TOTOBHOCTh M CITIOCOOHO-
CTH 00yUaromuXCcsi K CAMOPa3BUTHIO U CaMOOOPA30BAHHUIO HA OCHOBE MOTHBAIIUHU K O0yYEHUIO U
MO3HAHMIO, BHIOOPY NajbHEWIero oopa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHpe Ipodeccuil u
npo¢eCCHOHATIBHBIX MPEANOYTEHUI, OCO3HAHHOMY MOCTPOSHHIO HMHIMBHIyaJbHOH 00pa3zoBa-
TEIbHOU TPAEKTOPHUHU C YUETOM YCTONUYMBBIX MTO3HABATEIbHBIX HHTEPECOB;

2) copMHUPOBAHHOCTH LIETOCTHOIO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHUKHY;

3) chopMupOBAaHHOCTH KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHHWH M COTPYAHUYE-
CTBE CO CBEPCTHHKAMHU, CTAPLIUMHU U MIIAJIINMHU, B 00pa30BaTEIbHOM, OOLIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIeI0BATENIbCKOM, TBOPUECKOM U JPYTrUX BUIAX JEATEIbHOCTH;

4) yMeHHE SCHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIH B YCTHOW U NMUCHbMEHHOW peuH,
MOHUMATh CMBICI TIOCTABJICHHOMN 3a]au, BBICTPAMBATh aApTYMEHTAIINIO, PUBOJAUTH IPUMEPHI U
KOHTPIIPUMEDBI;

5) mpencTaBiieHHEe 0 MaTeMaTHYeCKON Hayke Kak cdepe 4erIoBEeYeCKOH NesTeNbHOCTH, 00
JTanax e€ pa3BUTHS, O €€ 3HAYUMOCTH I Pa3BUTHUS LIUBUIIM3AIINH;

6) KPUTUYHOCTh MBIIUJICHUSI, YMEHUE PACIIO3HABATh JIOTMUECKH HEKOPPEKTHBIE BBICKA3BI-
BaHUs, OTJIMYATh TUIIOTE3Y OT (PaKTa;

7) KpeaTUBHOCTH MBINLICHUS, HHULIMATUBA, HAXOTYMBOCTh, AKTUBHOCTH MIPH PEIICHUU al-
reOpanyeckux 3aaady;

8) yMeHHEe KOHTPOJIMPOBATH MPOIECC M pe3yabTaT yuyeOHOM MaTeMaTHUECKOH esTeNbHO-
CTH;

9) cmocoOHOCTh K SMOLIMOHATILHOMY BOCIPHUATHIO MAaTeMAaTHYECKUX OOBEKTOB, 3a1ad, pe-
HIEHUM, pacCy ICHU.

Memanpeomemuole:

1) yMeHHE caMOCTOATEIHHO IIAHUPOBATH AIBTEPHATHBHBIC ITYTH TOCTHXKEHUS IEJIeiH, 0CO-
3HaHHO BBIOMpATh Hanbosee 3G(HEeKTUBHBIE CIIOCOOBI PEIICHUs YIeOHBIX W TO3HABATEIbHBIX 3a-
nad;

2) yMeHHE OCYMIECTBISATh KOHTPOIb IO PE3ylbTaTy M MO CIOCO0Y JCHCTBHUS HA YPOBHE
MPOU3BOJIHLHOTO BHUMAHHUS U BHOCHTh HEOOX0IUMbIE KOPPEKTUBHI;

3) yMeHHe aJIeKBaTHO OIICHUBAThH MPABUIHLHOCTH MM OIMIMOOYHOCTh BBITOJIHEHUS y4eOHOU
3aa4n, €€ O0BEKTUBHYIO TPYIHOCTh H COOCTBEHHBIE BOSMOXHOCTH €€ PEIICHHUS,

4) 0co3HaHHOE BIIAJICHUE JIOTHUYECKUMH JEHCTBUSIMHU ONpPEICIICHHs TOHATUH, 0000IICHNS,
YCTaHOBJICHHS aHAJIOTHH, KIacCU(PUKAIIMN Ha OCHOBE CaMOCTOSITEIHHOTO BEIOOpPA OCHOBAHUN U
KPUTEPHEB, YCTAHOBJICHHUS POAOBUIOBBIX CBSI3EH;

5) yMeHue yCTaHaBIMBATh NPUYUHHO-CIICICTBEHHBIC CBS3U; CTPOUTH JJOTHUECKOE PACCyXK-
JICHHEe, YMO3aK/IIoueHHe (MHIyKTUBHOE, ICTyKTHBHOE U TI0 aHAJIOTHH) ¥ BHIBOJIBL;

6) yMeHHue cO3[1aBaTh, MPUMEHATh U IPEOOPA3OBHIBATH 3HAKOBOCHUMBOJIMUYECKHUE CPEICTBA,
MOJIEITA ¥ CXEMBI [Tl peIIeHHsT YYeOHBIX M MO3HABATEIbHBIX 3a71ay;

7) yMEHUE OpraHU30BHIBaTh Y4€OHOE COTPYJHHUYECTBO U COBMECTHYIO JEATEIHHOCTH C
YUUTENIEM U CBEPCTHUKAMHU: OTPEACIIATh [ENH, pacrpeieieHne QyHKIUNA U poield y9acTHUKOB,
B3aMMOJICHCTBHE U OOIIHE CIOCOOBI pabOTHI; YMEHHE paboTaTh B TPYIIE: HAXOAUTh olIee pe-
HICHUE W pa3peliaTh KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMK M Y4€Ta MHTEPECOB; CITy-
math naptaépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;
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8) copMuUpPOBaHHOCTh Y4eOHOW M OOIIEMOJIL30BATEIHCKOM KOMIIETEHTHOCTH B 00JacTH
WCITOJIH30BaHUS MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruil (MK T-koMeTeHTHOCTH);

9) nepBoHayYaNbHBIC MPEACTABICHUS 00 HIEAX U O METOAAX MAaTEMaTHKH Kak 00 yHHMBEp-
CaJIbHOM SI3bIKE€ HaYKH U TEXHUKH, O CPEJICTBE MOJECIMPOBAHHUS SIBJICHUI U POLECCOB;

10) ymeHnue BUAETh MAaTEMAaTHUECKYIO 33[a4y B KOHTEKCTE MPOOJIEMHON CUTyalluu B JIpY-
TUX JACLHUIUINHAX, B OKPYXKAIOLEH KU3HH;

11) ymeHHre HaXOAUTh B Pa3IMYHBIX HCTOUHUKAX MH(OPMAINIO, HEOOXOJUMYIO ISl pelie-
HUSl MaTeMaTUYECKUX MpoOJIeM, U MPEACTaBIATh €€ B MOHATHON (opMe; MPUHUMATh PELlIeHUE B
YCIIOBUSAX HETOJHOW ¥ U30BITOUHOM, TOYHOH U BEPOSITHOCTHOM HH(pOpMAIIHH;

12) yMeHue MOHMMATh U KCIOJIb30BaTh MaTeMaTHUYECKHE CPEICTBA HAIIAIHOCTH (PUCYH-
KU, YEPTEXKH, CXEMBI U JIp.) AJIs WLTIOCTPALMM, HHTEPIIPETALIMH, apTyMEHTALUN;

13) yMeHue BbIIBUraTh TMIIOTE3bI MPU PEIICHUH y4eOHBIX 3a7jady U MOHUMATh HEOOXOaU-
MOCTb UX IPOBEPKH;

14) yMeHue mpUMEHSTb UHAYKTUBHBIE M JIEAYKTHUBHBIE CIIOCOOBI PacCyKICHHM, BHUJIETh
pa3IuYHbIE CTPATETUN PELIEHUS 3a1a4;

15) noHrMaHue CYNTHOCTH aJITOPUTMHUUYECKHUX MPEANUCAaHUN U YMEHHUE JEHCTBOBATh B CO-
OTBETCTBUH C IIPEJIOKEHHBIM AITOPUTMOM,;

16) ymMeHue caMOCTOSITENIbHO CTaBUTh 1I€JIM, BEIOUPATh U CO3/1aBaTh aJTOPUTMBI JJIs pellie-
HUS Y4eOHBIX MaTEeMaTHUECKUX MPoOIeMm;

17) yMmeHue MIaHUPOBaTh U OCYIIECTBIISATh JEATEIbHOCTh, HAIIPABIECHHYIO Ha pElIeHHE 3a-
Jla4 UCCIIEI0BATENBCKOIO XapakTepa.

npeomemmuboie:

1) ymeHue paboTaTh C MAaTEMaTHUYECKUM TEKCTOM (CTPYKTYPHpPOBaHHE, W3BJICUCHHE HEOO-
X0IUMOU MH(POpPMAIMH), TOYHO M TPAMOTHO BBIPAKATh CBOU MBICIH B YCTHOW M MUCHMEHHOM
peun, MPUMEHsIsI MaTeMaTH4YeCKyl0 TEPMHUHOJIOTHUIO W CHUMBOJIMKY, HMCIOJIb30BaTh Pa3IUUHbIE
SI3BIKM MAaTEMAaTUKH (CIIOBECHBINA, CHMBOJIUYECKHH, rpaduueckuii), 000CHOBBIBATH CYKIACHHSI,
MPOBOAMTH KJIaCCU(UKALINIO, TOKA3bIBaTh MATEMAaTUYECKHE YTBEPKICHMUS;

2) BnajieHre 0a30BBIM MOHSATUITHBIM aNlapaToM: UMETh MPEACTABICHUE O YHUCIIe, BIaICHUE
CHUMBOJIbHBIM SI3BIKOM aJre0pbl, 3HAaHHE AJIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBHCUMOCTEH, (op-
MHUPOBaHUE MPEICTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeaTbHOM MHPE U O pa3iind-
HBIX CIlocO0ax MX M3y4yeHHs, 00 0COOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSILIHUX BEPOSATHOCT-
HBII Xapakrep;

3) yMeHHE BBINIOIHATH alreOpandeckue MpeoOpa3oBaHUsl PANMOHAIBHBIX BBIPAKCHHM,
MPUMEHSTh UX /IS PeIICHUs y4eOHBIX MaTeMAaTUYECKUX 3a/1ad U 3a/1a4, BO3HUKAIOIIUX B CMEXK-
HBIX y4eOHBIX MTpeIMEeTax;

4) yMeHUe TMOIh30BAThCS MaTeMaTHUYECKUMH (OPMYJIaMU M CaAMOCTOSITEIbHO COCTaBIISATh
dbopMyIbl 3aBUCUMOCTEN MEXAYy BEIMUYMHAMU HAa OCHOBE 00OOILEHHUS YACTHBIX CIy4yaeB U JKC-
MIEPUMEHTA;

5) yMeHue peuaTh JIMHEHHBbIE U KBaJlpaTHbIE YpaBHEHHUS M HEPaBEHCTBA, a TaKXKe MPUBO-
JTUMbIC K HUIM YPaBHECHHUS, HEPABCHCTBA, CUCTEMBI; IPUMEHSATH TpadUIeCcKie MPEeACTaBICHUS s
pelIeHHs U WCCIeI0OBaHUSl YpaBHEHM, HEPABEHCTB, CUCTEM; MPUMEHSThH MOJTYYCHHbIE YMEHUS
JUTS pEIICHUS 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX MIPEIMETOB, MPAKTUKH;

6) oBianeHue cucTeMoi (YHKIIMOHAJIBHBIX MOHATHH, (QYHKIIMOHATBHBIM S3BIKOM M CUM-
BOJIUKOW, YMEHHE CTPOUTH Irpadpuku (GyHKINI, OMUCHIBATh UX CBOIMCTBA, UCIIOIB30BATh (PYHKIIH-
OHaJIbHO-TpapruecKue MpeiCTaBICHUs AJIsl OMMCAHUS U aHalIu3a MaTeMaTUYeCKUX 3ajad U pe-
AITLHBIX 3aBUCUMOCTEH;

7) oBlazieHHEe OCHOBHBIMU CIOCOOAMHU IPEACTaBICHHUS M aHajdN3a CTATHCTUYECKUX JlaH-
HBIX; YMEHHUE PelaTh 331a4i Ha HaXOKJCHUE YaCTOThI U BEPOSATHOCTH CIyJailHBIX COOBITHI;

8) yMeHue NPUMEHSTh U3Y4YE€HHbIE MOHATHUS, PE3YIbTaThl U METObI IIPH PEIICHUH 33]a4 U3
Pa3IUYHBIX Pa3/IeloB Kypca, B TOM YUCIIE 3a/1a4, HE CBOISAIIUXCS K HEMOCPEJACTBEHHOMY MpUMe-
HEHUIO U3BECTHBIX aITOPUTMOB.
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@®opMHpPOBaHHE OCHOB Y4e0HO-HUCCJIeI0BATEIbCKOM U MPOEKTHOM 1eATeJIbHOCTH

JeiicTBuUSI, ciO-

Pe3yabTarsl 0ocBOeHUs AeilcTBHIA

coOHOCTH
BbInycKHUK HAYYHTCSI BbINyCKHUK MOJYYHUT BO3-
MOKHOCTb HAYYHThCSI
[TnanupoBanue, * INIAHUPOBATh W BBINOJHATH Y4eOHOE HC- | ® camocmosmenvHo 3a0ymbl-

MPOBEACHUE, MPE/I-
CTaBJICHUE PE3YIIb-

TaToOB y4eOHOTO HC-
CJICOOBAHUA U HpO-
€KTHOU JeATEILHO-
CTHU

cleloBaHNE U Y4E€OHBIM MPOEKT, HUCIOJIb3Ys
000pyI0BaHUE, MOJIEIH, METOABI U MPHEMBI,
aJIeKBaTHBIE UCCIIeyeMOl ipobiieme;

* BEIOMpATh W HUCIOJNB30BaTh METOJBI, peie-
BaHTHBIE pacCMaTpUBaEMoii podieme;

* pacrio3HaBaTh U CTaBUTb BOIPOCHI, OTBETHI
Ha KOTOpPbIE MOTYT OBITH MOJy4€HBbI MyTEM
HAY4YHOTO HCCIIEIOBaHMs, OTOMpaTh ajeK-
BaTHBIE METOJbl HCCIEOBaHUS, (OpMyIH-
pOBaTh BBITEKAIOIIHWE U3 MCCIEHAOBAaHUS BbI-
BOJIbI;

* HCIIOJIB30BAaTh TAKUE MATEMATUYECKUE Me-
TOJBI U MPHUEMBI, KaK abCTpakUus U Haealu-
3anMsl, JOKa3aTesbCTBO, JOKA3aTelNbCTBO OT
MIPOTUBHOTIO, JOKA3aTeJIbCTBO IO AHAJOTHWH,
ONPOBEP)KEHUE, KOHTPIPUMEDP, HHAYKTHB-
HbI€ U JIEYKTUBHBIE PACCYXACHUS, TOCTPO-
€HHUE U UCIIOJIHEHUE AJITOPUTMA;

* HCIOJIb30BaTh TAKHE €CTECTBEHHO-HAYYHbIE
METOAbl M TPUEMBI, Kak HaOIIoJeHue, IMo-
CTaHOBKa MPOOJIEMBbI, BBIIBUIKEHUE «XOPO-
i€l TUIOTE3bD», SKCIEPUMEHT, MOJEIHPO-
BAaHHME, UCIIOJIb30BAHUE MaTEMaTUYECKUX
MoJenell, TeopeThdeckoe  0OOCHOBaHUE,
YCTaHOBJICHUE TpPaHULl TPUMEHUMOCTH MO-
JIEITA/ TEOPUH;

* HCIOJIb30BaTh HEKOTOPBIE METO/BI MOITyYe-
HUS 3HAHWM, XapaKTEpHBIE 7S COLMAIBHBIX
U HCTOPUYECKUX HayK: MOCTaHOBKa MpoOJe-
MBI, OIIPOCHI, ONHUCAHUE, CPABHUTEIBHOE MC-
TOpPUYECKOE OIHCcaHue, OOBsSCHEHHE, HC-
MI0JIb30BAHNE CTATUCTUYECKUX HAHHBIX, WH-
TeprpeTanus (HaKToB;

* SICHO, JIOTMYHO M TOYHO M3J1araTb CBOIO
TOYKY 3pEHHUs, HCIOJIb30BaTh S3BIKOBBIC
CpeACTBa, aJleKBaTHBIE OOCYXJaeMoOW Mpo-
Oaeme;

* OTNIMYATh (PAKTHI OT CYXJECHUH, MHECHUN U
OLICHOK, KPUTHUYECKU OTHOCUTBHCA K CYyXKIe-
HUSM, MHEHHMSM, OLIEHKaM, PEKOHCTPYHPO-
BaTh UX OCHOBAaHUS;

* BUJIETh U KOMMEHTHPOBATH CBSI3b HAYYHOT'O
3HaHUS U LEHHOCTHBIX YCTaHOBOK, MOpajb-
HBIX CY)XJIEHUH IpU IOJYyYEHUH, paclpo-

8amv, NIAHUPOBAMb U GbINOJI-
HAMb yuebHoe uccredosanue,
VUEOHbIU U COYUATbHBIU NPO-
exm,

* UCNOABL306ANND 002a0KY,
o3apenue, UHMYUYUIO,

* UCNOIBL308aMb  MAKUe Ma-
memamuyeckue Memoovl U
npuémvl, Kaxk nepebop nozuve-
CKUX 803MOMNCHOCMEU, Mame-
Mamuyeckoe MoOeruposanue;
* UCNoOIL308aMb MakKue ecme-
CMBEHHO-HAYYHble MemOoObl U
npuémel, Kaxk abcmpazuposa-
HUe om NPUeXo0auWuUx Gaxmo-
P08, Nposepka Ha coeMecmu-
MOCMb C OpYyeUMU U3BECHIHbI-
Mu haxmamu;

* UCNOIL308AMb  HEKOMOpbLE
Memoovl  NONYUEeHUs 3HAHUI,
XapakmepHvle 0N COYUATb-
HbIX U UCMOPUYECKUX HAYK:
aHKemuposauue,  MoOeIUpo-
8aHue, MNOUCK UCNOPUYECKUX
00pasyos;

* UCNONIBL308AMb
NPUEMBL  XYOO0IHCECMBEEHHO2O
NO3HAHUA MUpA: Yel0CmHOoe
omoopadicenue mupa, oopasz-
HOCMb, XY00XHcecm8eH bl
gbLMbICEl, opeanuyeckoe
eouUHCmeo o0buieco 0cobeHHo-
20 (munuunozo) u eOUHU4Ho-
20, OPUSUHATTLHOCb,

* YeNeHanpasieHHo U 0COo-
3HAHHO PA38UBAMb C80U KOM-
MYHUKAMUBHbLE CNOCOOHOCMU,
0c6auUBamb HOBble A3bIKOGbIE
cpeocmea;

* 0CO3HABAMb CB0I0 OMEem-
CMBEHHOCMb  3d  00CMOo8ep-
HOCMb NOJYYEeHHbIX 3HAHUL, 3a
Kayecmeo 6bINOJIHEHHO20 NPo-
exma.

HeKkomopble
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CTPaHCHUHU U TPUMCHCHHWHN HAYYHOI'O 3HAHMHS.

®opmupoBanue UKT-KOMIIETEeHTHOCTH yYAIIUXCS

HeiictBusi, cno- | Pe3yabrarbl 0CBOeHUS JAeiCTBUI
COOHOCTH
BoinyckHMK HAyduTCSE BhINyCKHMK MOJYYUT BO3-
MOKHOCTb HAYYHThCS
1.Co3nanue rpa- | *co3laBaTh pa3IMYHbIE TEOMETPUUYECKUE | ® co30asamb  MYIbMUNIUKAYU-

¢uueckux 0oOBEK-
TOB

O00BEKTHI C MCHOJIB30BAaHUEM BO3MOXKHOCTEH
CIEUUATBHBIX KOMIIBIOTEPHBIX HHCTPYMEH-
TOB;

* CO3/1aBaTh JUAarpamMMbl pa3IMYHBIX BUIOB
(amropuT™MHuecKre, KOHIENTyalbHbIE, Kiac-
cu(UKAIMOHHBIC, OPTaHU3AIMOHHBIC, POJ-
CTBa U Jp.) B COOTBETCTBUHU C peUIaeMbIMU
3a/1a4uaMu;

OHHble PUILMbL,
* c030a6amv BUPMYAbHbIE MO-
oenu mpéxmepHvix 00beKmoa.

2. KommyHuKanus
HCOIMAIBHOE B3a-
UMOJEHCTBUE

* BBICTYIIATh C ayJAMOBHICOTOJACPKKOM,
BKJII0Yas BBICTYIIJICHHE TIepe]]
JMCTAaHIIMOHHON ayJAUTOPUEH;

* y4aCTBOBATh B OOCYKJICHHUHU (ayAHOBH-
neodopyM, TEKCTOBBIN (HOPYM) C UCTIOJIB30-
BaHMEM BO3MOKHOCTeH VIHTEepHEeTa;

* HCII0JIB30BAaTh BO3MOKHOCTH 3JIEKTPOHHOM
MOYTHI JUTIst UH()OPMAIIMOHHOTO OOMEHA;

* BECTH JIMYHBIN JHEBHUK (OJIOT) C UCIIOb-
30BaHUEM BO3MOXKHOCTEN MHTEpHeTa;

* OCYIIECTBIISITh 00pa30BaTEIbHOE B3aUMO-
neiictBue B MH()OPMAIIMOHHOM IPOCTPaH-
CTBE 00pa30BaTEIILHOTO YUPEKACHUS (TI0ITy-
YEeHHE U BHITIOJTHEHHE 3a/IaHUH, TIOTyICHHE
KOMMEHTapHEB, COBEPIIIEHCTBOBAHNE CBOEH
paboTsl, hopMupoBaHe NOPTHOIHO);

* co0M01aTh HOPMBI HH(MDOPMAITMOHHOM
KYJIBTYPBI, STUKH U TIPaBa; C YBAKCHUEM OT-
HOCHUTBCS K 4aCTHOM MHGOpMau 1 HHPOP-
MAITMOHHBIM TpaBaM JAPYTUX JIFOJICH.

* 83aUMO0€EUCMBO8AMb 8 COYU-
ANbHBIX cemsx, pabomamv 8
epynne Hao coobujeruem (8u-
Ku);

* yuacmeosamsv 6 @Hopymax &
COYUATBHBIX 00PA308aMENbHBIX
cemsx,

* 83aUMO0elCm808ams ¢ napm-
HEpaMU C UCNOIb308AHUEM B03-
mooicHocmell Mnmepnema (ue-
poBoe u meampaivbHoe 83auUmMo-
Oeticmaue).

3.ITouck u opranu-
3alusd XpaHCHUA
nHpopmauu

* HCIIOJIB30BATh Pa3IMYHbIC MPUEMBI MTOMCKA
uH(popmanuu B HTEpHETE, TOUCKOBBIE Cep-
BHCHI, CTPOUTH 3aIPOCHI I TTOMCKa HH)OP-
MaIlii ¥ aHAJU3UPOBATH PE3YJIbTAThI MOMC-
Ka,

* HCIIOJIB30BAaTh MPUEMBI MOUCKA WH(pOpMa-
IIM1 Ha IMEePCOHAJIHLHOM KOMITbIOTEpPE, B HH-
(dbopMaLMOHHOI cpene yupekaAeHuss U B 00-
pa30BaTEIILHOM MPOCTPAHCTRE;

* HCTIOJIB30BATh Pa3IUYHbIE OMOTUOTECUYHBIE,
B TOM YHCJIC 3JICKTPOHHBIC, KATaJIOTH IS
ITOMCKA HEOOXOIMMBIX KHUT;

* c030a6amv U 3aN0IHAMb PA3-
JIUYHbIE ONpedenument,

* LUCNONB308AMb PA3IUYHBLE
npuémsl noucka ungopmayuu 8
Hnmepneme 6 xooe yuebroii
OesimeibHOCHU.
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* ICKaTh MH(GOPMAIMIO B Pa3IMUHBIX 0Oa3ax
IaHHBIX, CO3JaBaTh M 3aIlONHATL Oa3bl JaH-
HBIX, B YaCTHOCTH UCIOJIB30BaTh PAa3IUYHbIC
OTIpeICITUTEINH;

* popMupoBaTh COOCTBEHHOE WH(pOpMAIU-
OHHOE TPOCTPAHCTBO: CO3JAaBaTh CHUCTEMBI
ManoK M pa3Meliarh B HUX HYXHbIe UH)OP-
MAalMOHHBIC UCTOYHUKH, PASMCIIATh I/IH(bOp-
Manuio B iuTepHere.

4. Ananus uH-
dbopmanum, Mare-
Marudeckas o0pa-
0OTKa JaHHBIX B
HCCIIEIOBAHUU

* BBOAUTH pe3yNIbTaThl U3MEPEHUNU U IpYyrue
nu(poBbie JaHHBIC 711 UX 00pabOTKH, B TOM
YHucCJje CTaTHCTquCKOﬁ nu BI/I3yaJ'II/I3aI_II/II/I;

* CTPOUTH MaTEMaTHYCCKHE MOJICIIH;

o HpOBO,Z[I/ITI: BKCHepI/IMeHTBI " UCCIICOOBAHUS
B BHUPTYaJIbHBIX JIA0OPATOPHSIX 10 ecTe-
CTBEHHBIM HayKaM, MaTeMaTuke U uHpopma-
THKE.

* IPOBOOUMb eCMeCmEeHHO-
HayuYHble U COYUATbHBLE UMeE-
PeHUsL, 8600UMb pe3yibmambl
usmepeHutl u Opyaux yupposwix
OaHHbIX U 0Opabamuvleams ux, 6
MOM Yuciie CmamucmuyecKu u
€ NOMOWBIO BU3YANUAYUU,

* AHANUBUPOBATND Pe3VTbMAaNbl
ceoell 0essmenbHOCmu U 3ampa-
YUBAEMBIX PECYPCO8

5. Monenuposa-
HUE, IPOEKTHPOBA-
HHE U YIIPaBJICHHUE

®* MOJACIMPOBATh C HUCIOJIB30BAHUCM BHPTY-
aJIbHBIX KOHCTPYKTOPOB;

* KOHCTPYHPOBAaTb U MOJEIUPOBATH C HC-
MOJIb30BAHUEM MaTEepUAIIbHBIX KOHCTPYKTO-
POB C KOMITBIOTEPHBIM YIPaBICHUEM U 00-
paTHOM CBSA3BIO;

®* MOACIMPOBAThL C HUCIIOJIB30BAHUCM CpPCIACTB
MIPOTrpaMMHUPOBAHUS;

* IPOEKTUPOBATL M OPraHU30BLIBATH CBOIO
WHIUBUIYAIbHYIO M TPYIIOBYIO JIEATEIb-
HOCTb, OPraHU30BLIBATH CBOE BpeMs C HC-
nonp3oBanuemM UKT.

* NPOEKMUPOBAMb GUPMY ANb-
Hble U peanbhble 00beKmbl U
npoyeccyl, UCNOIb306AMb CU-
cmembl A8MoMamu3uUpOB8aHHO20
NPOEKMUPOBAHUS.

YHusepcanbHble yueOHbIE JeHCTBHSA
B cootBerctBm ®I'OC OOO BBIZEHSAIOTCS TPU TPYIMNBl YHUBEPCATBHBIX YUYCOHBIX IEHCTBHIA:

PErYIATUBHELIC, TO3HABATCIIBHBIC, KOMMYHUKATUBHBIC.

Perynstusubie YY /|

JleiicTBMSI, CIIO-
CcOOHOCTH

Pe3yabTarsl ocBOeHUs AeilcTBHI

BorinyckHUK HAy4YnTCS

BbInyCKHMK MOJYYHUT BO3MOK-
HOCTHh HAYYMThCS

1.Ymenue camocro-

STEJIbHO OmpeJie-
JIATH 11eNn 00yde-
HHS, CTABUTH U
dhopmynupoBaTh
HOBBIC 3aJ]a4H B
yueOe 1 1o3HaBa-
TEJILHOM JeaTeIh-

® AHAJTM3UPOBATh CYIIECTBYIONINE W TUIAHH-
poBaTh Oynymme o0pa3oBaTeIbHBIE pe-
3YJIbTAThI;

® UICHTU(PUITUPOBATh COOCTBEHHBIE TPOOIIE-
MBI ¥ OIIPEICIISITH TIIABHYIO MPOOIIEMY;

® BHIJ[BUTATh BEPCUU PEIICHUS TPOOIIEMBI,
dbopMynmupoBaTh THUMOTE3bI, MPEABOCXU-

11aTh KOHEYHBIN pPe3ysbTar;

*CAMOCMOAMENbHO CINABUMb HO-
8vle yueOHble yenu u 3a0avu,

* 8bI0EIAMb AILINEPHAMUBHBLE
CROCOObI OOCMUIICEHUSL Yeal U
evlOUpamo Haubonee ¢ pexmus-
HbIL CNOCOD,
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HOCTH, pa3BUBaTh
MOTHUBBI U UHTEPE-
CBHI CBOCH ITO3HaBa-
TEIILHOM JeaTeIh-
HOCTH.

® CTaBUTh LI€Jb JCSATEIbHOCTM Ha OCHOBE
OTpeeIeHHON MPOoONeMbl U CYIIECTBYIO-
IIUX BO3MOXKHOCTEH;

® hopMyMpoBaTh yueOHbBIC 3a/1aUl KaK MIaru
JOCTHKEHUS] TTOCTABJICHHOW LIENU JesTelb-
HOCTHU;

® 000CHOBBIBATh II€JIEBbIE OPUEHTUPHI U
MPUOPUTETHI CCHUIKAMU Ha LIEHHOCTH, YKa-
3bIBasA U O6OCHOBBIBa}I JIOTUYCCKYIO IMOCJIC-
JIOBATEIbHOCTD LIAroB.

2.YMeHue caMocTo-
ATEJHHO MJIaHUPO-
BaTh MyTH JOCTH-
JKCHHUS IICJICH, B TOM
quClie allbTepHa-
THUBHBIE, OCO3HAHHO
BbIOMpaTh Hanbomee
s dexTuBHBIC CITO-
COOBI perIeHus
y4eOHBIX U TIO3HA-
BaTeIbHBIX 3a/1a4.

OTIpeIeNIATh HEOOXOAMMEBIE IeHCTBHE(s) B
COOTBETCTBUHU C y4yeOHOW U TMO3HABATEJb-
HOW 3ajaueil M COCTaBIATH ANTOPUTM HX
BBITMIOJTHEHUS;

00OCHOBBIBaTh M OCYUIIECTBIATH BBIOOD
HanOonee 3(h(PEeKTUBHBIX CIOCOOOB pere-
HUS y4eOHBIX U TO3HABATENbHBIX 33/1a4;
OTIpeNeNATh/HaX0AUTh, B TOM YHCIE U3
NPEUIOKEHHBIX BAapHAHTOB, YCIOBHUS IS
BBITIOJIHEHHSI Y4€OHOW W TTO3HABATEIIBHOU
3aJa4u;

BBICTpauBaTh >KM3HEHHbIC IUIAHBI HA KpaT-
KOCpouHOe Oynymiee (3asBlIATh IIEJICBBIC
OpPUEHTHUPBI, CTAaBUTh aJCKBAaTHBIC UM 3aJa-
Yyl U TOpejjaraTh JEHCTBUS, YKa3blBasg U
00OCHOBBIBAsl  JIOTHUECKYIO  IOCJEI0Ba-
TETHLHOCTH II1aroB);

BBIOMPATh U3 MPEIOKEHHBIX BapUAHTOB U
CaMOCTOSITENIbHO UCKaTh CPEICTBA/PECYpCHI
JUISL pEIIeHUs 3a]1a4k/TOCTHKEHUS 1IN,
COCTaBJIATh IJIAaH PEIICHUS IPOOJIeMBbl
(BBITIOJTHEHUS TIPOEKTA, IPOBEACHUS HCCIIe-
JIOBAHUA);

OTIpeNeNATh MOTEHIMAJIbHBIC 3aTPyJHEHUS
IpU pelieHnH y4eOHOW M MO3HaBaTeIbHOU
3aJaud M HaXOJUTh CpPEICTBa ISl UX
yCTpaHEHUS;

OIKCHIBATh CBOM OMBIT, 0QOPMIISISL €ro JUIs
nepeaayn JpyruM JIIOJSM B BUJE TEXHOJIO-
UM pEIIeHUs] MPaKTUYEeCKUX 3aaad ompe-
JIeIEHHOT'O KJ1acca,

IUIAHUPOBaTh M KOPPEKTHPOBATh CBOIO
WHAUBUAYAJIbHYIO 00pa3oBaTeibHyIO0 Tpa-
EKTOPHIO

* HOCMPOEHUIO JHCUSHEHHBIX NJa-
HO8 80 8peMeHHO2lU nepcnexkmu-
e,

* npu NIAHUPOBAHUU OOCMUNCE-
HUs yeneil  CAMOCMOSMENbHO,
NOIHO U AOEeK8AMHO YUUmMbl8amb
Yenosusi u cpedcmea ux 0ocmu-
JHCeHUA,
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3.YMeHue cCOOTHO-
CUTBH CBOH JICUCTBUS
C IJTAHUPYEMBIMHU
pe3ynbTaTamu,
OCYILIECTBISATh KOH-
TpOJIb CBOEH Jiesl-
TEJIbHOCTH B MIPO-
1ecce JOCTHKECHUS
pe3yJibTarta, onpe-
IEIISATEH CIIOCOOBI
JEWCTBUM B paMKax
MPEAJIOKEHHBIX
yCIIOBHH U Tpebo-
BAHWM, KOPPEKTH-
poBaTh CBOM JEH-
CTBUS B COOTBET-
CTBHUH C M3MCHSIO-
LIEHCS CUTYyaluen.

ONpeeNsiTh COBMECTHO C IE€JaroromM u
CBEPCTHUKAMH KPUTEPUHU IJIAHUPYEMBIX
pe3yabTaToOB W KPUTEPUU OIIEHKH CBOEH
y4eOHOM JeATENHHOCTH,
CHCTEMaTH3UpOBaTh (B TOM YHCIIE BBIOM-
paTh NMPUOPHUTETHBIC) KPUTEPUHU IIJIaHUpPYE-
MBIX pPE3yJbTaTOB U OILICHKH CBOEU Jes-
TEJIbHOCTH;

oTOMpaTh WMHCTPYMEHTHI ISl OLICHUBAHUS
CBOEH JeATeTbHOCTH, OCYIIECTBIATh CaAMO-
KOHTPOJIb CBOEH JEATENIbHOCTH B paMKax
MPEIOKEHHBIX YCIOBUN U TPEOOBAHMIA;
OLICHUBATh CBOIO JICSTEIHHOCTb, apryMeH-
TUPYS] TIPUYUHBI JOCTHKEHHUSI WIH OTCYT-
CTBUS IUTAHUPYEMOTO PE3yNIbTaTa;
HaXOJUTh JIOCTATOYHBIE CPEACTBA IS
BBITIOJIHEHUST YYEOHBIX JeHCTBUI B H3Me-
HSIOLIEHCS CUTyallUM W/WIM TPU OTCYT-
CTBHH IUTAHUPYEMOT'O pe3yJIbTaTa;

paboTasi 1Mo cBOeMy IUIaHY, BHOCHTb KOp-
PEKTHBBI B TEKYIIYIO JESTEIHHOCTh Ha OC-
HOBE aHajn3a W3MEHEHUN CHUTyalluu IS
NOJIyYEeHHUsl 3aIUIAHUPOBAHHBIX XapaKTepH-
CTHK MPOAYKTa/pe3ysbTara,

YCTaHABIMBATh CBSI3b MEXKAY IOTYYEHHbI-
MH XapaKTepUCTHKAMU NMPOIYKTa U Xapak-
TEPUCTUKAMHU TpoIecca AEeATEeIbHOCTH U 110
3aBEpIICHUH JICATEIBHOCTH  Ipeiarath
U3MEHEHHE XapaKTepUCTHK Ipoliecca Jyis
NOJYYCHHUsI YIYYLICHHBIX XapaKTEPUCTUK
IPOIYKTa,

CBEpATh CBOU JACWUCTBUS C LENbIO W, TPHU
HEOO0XO/IMMOCTH, WCHPABIATH OLIMOKH ca-
MOCTOSITEJILHO.

OCHOBAM CaAMOPe2YNAYUU 8 YUeD-
HOU U NO3HABAMEILHOU 0esi-
menbHOCmU 8 (PopMe OCO3HAHHO-
20 YNPAasieHus C80UM NOBEOCHU-
eM U 0esimelbHOCMbIO, HANPAa6-
JIeHHOU HA 00CMUMCeHUe No-
CMABIeHHBIX Yenell,

4. YMeHHE OICHHU-
BaTh MPABHIILHOCTH
BBHITIONTHEHUS y4e0-
HOM 3a1a4u, co0-
CTBEHHBIC BO3MOXK-
HOCTH €€ PeIICHHS.

OTpEACNATh  KPUTEPUH  MPABUIBHOCTH
(KOpPEKTHOCTH) BBIMOJTHEHUS Y4eOHOU 3a-
Jauu;

aHAIM3UPOBATh U OOOCHOBBIBATH MPUMEHE-
HUE COOTBETCTBYIOIIETO HHCTPYMEHTApPHS
JUTSI BBITIOJTHEHUS y4eOHOM 3a1auu;
CBOOOJHO TOJIL30BAaThCS BHIPAOOTaHHBIMH
KPUTEPUSIMU OILEHKU U CaMOOIEHKHU, UCXO-
ISl M3 TIeNTM M UMEIOIIUXCSI CPENICTB, pasiin-
yasi pe3yJIbTaT U CIIOCOOBI ACHCTBUM;
OIICHUBATh MPOIYKT CBOEH eATEIBHOCTH
M0 3aJaHHBIM W/WIH  CaMOCTOSITEIHLHO
oTpeieIeHHBIM KPUTEPHUSIM B COOTBETCTBHHU
C IEIBIO JIeSATEIBHOCTH;

000CHOBBIBaTh JOCTHKUMOCTh II€JIU BBI-
OpaHHBIM CIIOCOOOM Ha OCHOBE OIICHKU

* ocyujecmenams - NO3HABAMENb-
HYIO pe@reKcuio 6 OmMHOUEHUU
oelicmsuti no peueHuro y4eOHvIx
U NO3HABAMENbHBIX 3A40aY;
*A0EeKBAMHO OYEHUBAMb 00bEK-
MUBHYIO MPYOHOCHb KAK Mepy
Gaxmuueckoeo unu npeononaea-
eM020 pacxooa pecypcos Ha pe-
uleHue 3a0a4u;
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CBOUX BHYTPEHHHX PECYPCOB U JTOCTYITHBIX
BHEIITHUX PECYPCOB;

(UKCUPOBATh U AHATU3UPOBATH TUHAMUKY
COOCTBEHHBIX 00pPa30BATEIBHBIX PE3YJIbTA-
TOB.

5.Bnanenune ocHo-
BaMH caMo-
KOHTPOJIsI, CaMO-

pELIECHH U OCy-
LIECTBJICHUS 0CO-

y4eOHO U Mo3Ha-
BATEJIbHOU.

OLICHKHU, IPHUHATHA

3HaAHHOTO BHIOOpA B

HaOJII0ZIaTh U aHAJTU3UPOBATH COOCTBEHHYIO
y4eOHYIO U TTO3HABATENBHYIO JCATEIBHOCTD
U JCATCIBbHOCTb APYTHUX Yy4dalllUXCsa B IIPO-
1ecce B3auMOIIPOBEPKH;

COOTHOCHUTBH PCAJIbHBIC W IINIAHUPYCMBIC
pe3yabTaThl MHAWBUAYAIbHOH 00Opa3oBa-
TEJILHOW JESITETbHOCTH U JIENaTh BBIBOJIBI,
NPUHUMATH pelieHHe B YyUeOHOH CHTyaluu
U HECTHU 3a HCT'O OTBCTCTBCHHOCTD,
CaMOCTOSITENIFHO ~ OTPEACTATh  MPUYNHBI

*A0eK6amHO  OYeHU8amv  Ce0U
B03MOIACHOCIU OOCIMUNCEHUSA Ye-
JIU ONpeOdenéHHol CIOHCHOCMU 8
Paznuunblx  cghepax camocmosi-
MeNbHOLL 0esimelbHOCMU,

* OCHOBAM CAMOPEYNAYUU IMO-
YUOHANILHBIX COCMOAHUIL

* npunazams Boaeble YCUNUL U
npeodonesamv — MpPYOHOCMU U
npensamcmeus Ha nymu O00Cmu-
JHCeHUss yenell.

CBOETO yCIieXa WU HeyCleXa U HaXOIHUTh
CIOCOOBI BBIX0/1a U3 CUTYaAllMU HEYyCIIeXa,
PETPOCIIEKTUBHO OMpPECIsATh, KaKue JIei-
CTBUS IO PEIICHUI0 y4eOHOW 3aJauul WU
napaMeTpbl 3TUX JECHCTBUN MPUBEIU K MO-
JTYy4EHUIO0 MMEIOIIEToCs] MPOyKTa y4eOHOM
NEeSITEIbHOCTH;

JEMOHCTPUPOBATh  MPUEMBI  PETYISAIUN
NCUXO0(U3HOTOTHIECKUX/ IMOITMOHATHHBIX
COCTOSIHMH it JocThxkeHus dddexra
yCIOKOEHUsI (YCTpaHEHUsS! SMOIMOHATHHON
HaIpsHKEHHOCTH), 3¢ ¢deKTa BOCCTaHOBIIEC-
HUS (OcabieHHsI IPOSBICHUNA YTOMIICHUS),
a¢ddekra akTuBH3aUU (TOBBIIICHUS TICH-
X0(H3UOTOTHIECKON PEAKTUBHOCTH).

ITo3znaBartenbHbIE YV ][

JleiicTBMSI, CIIO-

Pe3yabTarsl 0ocBOeHUs AeilcTBHI

COOHOCTH

BouinyckHUK Hay4YnTCSt

BbInyCKHUK MOJYYUT
BO3MOKHOCTb HAYYHTHCH

YMeHue onpeaensiTh
IIOHATHUA, CO34aBaThb
00001IeH s, ycTa-
HaBJIMBAaTh aHAJIOTHUH,
KJIaCCU(PUITUPOBATH,
CaAMOCTOATECIIBHO BbI-
OMpaTh OCHOBAHUSI U
KpUTEPUU IS KJ1ac-
cuduKaImu, ycra-
HaBJIMBATb MPUYUH-
HO-CJIE/ICTBEHHbBIE
CBsA3U, CTPOUTD JIOTH-

* 10A0UPATh CJIOBA, COMIOAYNHEHHBIE KIIFOUEBOMY
CJIOBY, OIIPEIENISFOIINE €r0 TPU3HAKU U CBOWCTBA;

* BBICTPAMBaTh JIOTHUECKYIO [IEMOYKY, COCTOALIYIO U3
KIJIFOYCBOI'O CJIOBA U CONOAYUHCHHLBIX €MY CJIOB;

* BBIACIISATH OO MPU3HAK JBYX WM HECKOJIBKUX
npeaMCTOB NI SIBJICHUU U O6’b$ICH$ITB HUX CXOACTBO,

* 00BEIUHATH MPEAMETHI U SBJICHUS B TPYIIIIHI IO
OMMpCACIICHHBIM ITPU3HAKaM, CDAaBHUBATD,
KiaccuuIpoBath 1 00001IaTh (DaKThI U SBIICHNUS,

* BBIJICTISATH SIBJICHHUE U3 OOIIETro psijia APYTux
SIBJICHUIA;

¢ ONpCACIIATh O6CTO$IT€J'H>CTBa, KOTOPELIC

* cmasums npoobemy,
apaymeHmuposamso eé
AKMYyanbHOCMb,

* CAMOCMOAMENbHO
nPOBOOUMb UCCIE)08AHUE
Ha OCHOBe NPUMEHEHUs]
Memooo8 HabaOeHUs U
9KCHepUMeHma,

* 8b108U2ANb 2UNOMESbL O
CBA3AX U
3aKOHOMEPHOCHISAX
cobvimuil, npoyeccos,

17




YECKOE PacCyXJICHHE,
yMoO3aKIroYeHue (MH-
JTYKTHBHOE, IeTyK-
THBHOE, 110 aHAJIO-
TUH) U JIeTIaTh BBIBO-
IIBI

MIPEANIECTBOBAIM BOSHUKHOBEHHIO CBS3H MEXKITY
SIBICHUSIMU, U3 3TUX 00CTOSATENILCTB BBIACIATh
OTIPEIETISIONINE, CITOCOOHBIE OBITh TPUIHMHON
JAHHOTO SIBIICHUS, BBISBIISATH IPUYUHBI U CIICJICTBUS
SIBIICHUIA;

CTPOUTH PACCYXKACHHUE OT OOIINUX 3aKOHOMEPHOCTEH
K YaCTHBIM SIBJICHUSM M OT YAaCTHBIX SIBJICHUI K
OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYXK/ICHUE Ha OCHOBE CpaBHEHUS
MPEIMETOB U SIBIICHUH, BBIACIISS [IPH 3TOM 00IIHe
MIPU3HAKY;

U3JIaraTh MOJMy4YEeHHYIO HHPOPMAIIHIO,
WHTEPIPETHPYS €€ B KOHTEKCTE periacMou 3a1a4u;
CaMOCTOSITENILHO YKa3bIBaTh Ha WHPOPMAITHIO,
HY)KJIAIOIIYIOCS B IPOBEPKE, Mpejiarath u
MPUMEHSITH CITIOCOO MPOBEPKH IOCTOBEPHOCTH
nHpopmanuu;

BepOaTnM30BaTh SMOIMOHATFHOE BIICUATIICHHUE,
OKa3aHHOE Ha HETO UCTOYHUKOM;

OOBSCHSATH SIBJICHUS, TIPOLIECCHI, CBS3H M OTHOIIICHHUS,
BBISBIISIEMBIC B XOJI€ ITI03HABATEILHOM 1
HCCJIEI0OBATEIbCKOM IeATETbHOCTH (TIPUBOIUTH
00BsICHEHUE C U3MEHEHHEM (DOPMBI TIPEACTABIICHUS;
OOBSCHSATH, ICTATU3UPYS WU 0000111ast; OOBSACHATH C
3a/IaHHOM TOYKU 3PEHUs);

BBISIBJISITH U Ha3bIBaTh MPUYHUHBI COOBITHS, SIBJICHUS,
B TOM YHCIIe BO3MOXKHBIE / HanOoJiee BEPOsSTHBIC
MIPUYHHBI, BO3MOXHBIC TIOCIIEACTBUS 3aIaHHON
MPUYMHBI, CAMOCTOSTEIILHO OCYIIIECTBIISSA
MPUYHHHO-CJICICTBEHHBIN aHAIIN3;

JIeNIaTh BBIBOJI HA OCHOBE KPUTUYECKOTO aHATN3a
Pa3HBIX TOUYEK 3PEHHUS, IIOTBEPIKIATh BHIBO/T
COOCTBEHHOW apryMeHTAIMeH U CaMOCTOSATEIHHO
MOJTYYCHHBIMH JTaHHBIMH.

VYMenue co3gaBarth,
MIPUMEHSATH U MPE00-
Pa30BbIBATH 3HAKH U
CUMBOJIbI, MOJIETH U
CXCMbI UI pCHICHUA
y4eOHBIX U MO3HABA-
TCIIbHBIX 3a1a4.

0003Ha4YaTh CHMBOJIOM ¥ 3HAKOM MPEIMET W/UITH
SBJICHUE;

OTIPEICIIATh JTIOTHUYECKHUE CBS3H MEXKAY IIpeIMeTaMu
W/WJH SBIIEHUSMHU, 0003HAYaTh JAHHBIE JIOTHYECKUE
CBSI3H C TTIOMOIIBIO 3HAKOB B CXEME;

CO3/71aBaTh a0OCTPAKTHBIN WIJIM pealbHBI 00pa3
npeaMeTa W/ Wd SBICHUS;

CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJIOBUI 3a/1auu
U/WIM crioco0a ee perieHus;

co3/1aBaTh BepOalibHbIE, BEIECTBEHHBIE 1
UH(OPMAIIMOHHBIE MOJIEIIH C BBIJICJICHHEM
CYILIECTBEHHBIX XapaKTEPUCTUK 00BEKTA JIs
oTpesieNieH s CrIoco0a pelIeHus 3a1a91 B
COOTBETCTBUU C CUTYaLIMEH;

peoOpa3oBLIBATH MOJIENH C IIEJIbIO BBISBICHUS
00LINX 3aKOHOB, OINPEAETSIONNX JaHHYIO
pPEeIMETHYIO0 00J1aCTh;

00beKmos;

* OpP2aHU306b16AMD
UCCIe008aHUe C YeNbIO
npo6epKuU cunomes;

* denamv YMO3AKIHOUEHUS
(uHOyKmMueHoe u no
ananozuu) u 8b1800blL HA
OCHOBe apeyMeHmayuu.

*  OcHO8aM

pegnexcuerno2o
umeHust;
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* [IEPEBOJUTH CIIOKHYIO TIO COCTaBY

niu GOpMaTU30BaHHOTO (CUMBOJIBHOTO)
MPEJICTABJICHUS B TEKCTOBOE, U HA00OPOT;

KOTOPOMY NPUMCHSCTCS aJITOPHUTM;

IIPOTUBHOIO;

IpeUI0KEHHON MPOOIEeMHOM CUTYaINH,

OLIEHKHU TPOYKTa/pe3yabTara.

(MHOTOACIIEKTHYIO ) HH(POPMAIIHIO U3 TPaPUIECKOTO

* CTPOUTH CXEMY, aJITOPUTM JCHCTBUS, HCIIPABIISATH
HUJIN BOCCTAaHABJINBAThb HGH3BGCTHBII>'I paHee aJ'II‘OpI/ITM
Ha OCHOBE MMEIOILErocs 3HaHUSI 00 00BbEKTE, K

* CTPOHTH J0Ka3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT
* AaHAJTM3UPOBATH/PEPIIEKCUPOBATH OIBIT Pa3pabOTKH
U peaiun3aiuu y4eOHOTO POEKTa, HCCIET0BaAHUS

(TEOpPETUYECKOTO, IMITUPUIECKOTO) Ha OCHOBE

MTOCTABJICHHOM IIEJIM W/WUJTU 33JIaHHBIX KPUTEPUECB

CMBICIIOBOE YTEHUE.

*  OpPHEHTHUPOBATHCS B COJACPKAHUU TEKCTA,
MOHUMATh LEJIOCTHBIA CMBICI TEKCTA,
CTPYKTYpUPOBATH TEKCT;

COOBITHH, SIBICHUH, TTPOLIECCOB;
*  PE3IOMHPOBATH TTIABHYIO HJICIO0 TEKCTA;

*  HAXOIUTh B TEKCTE TpeOyemyro uHpopmaruio (B
COOTBETCTBUMH C LICIISIMU cBOCH I[GHTGJIBHOCTI/I);

® YCTAHAaBJIMBATb B3aMMOCBA3b OIIMCAHHBIX B TCKCTC

* npeoOpa3oBBIBATH TEKCT, «IIEPEBOJIS» €TO B
JIPYTYI0 MOJIaJbHOCTb, UHTEPIIPETUPOBATH TEKCT

KommynukatuBubie YY /]

JeiicTBuUSI, ciO-
cOOHOCTH

Pe3yabTarbl 0cBOeHMs A€l CTBUI

BorinyckHUK HAy4YnTCS

BbINyCKHMK MOJYYUT BO3MOKHOCTH
HAYYHUThCS

YMeHue opranuzo-
BBIBAaTh Y4eOHOE
COTPYIHUYECTBO U
COBMECTHYIO Jesl-
TEIHHOCTh C YUHUTE-
JIEM U CBEpPCTHHKA-
MU; paboTaTh UH-
TUBUIYaIbHO U B
TpyIIe: HAXOIUTh
oO1ee pemeHue u
paspemiars KOH-
(ITUKTHI HA OCHOBE
COTJIACOBaHUS TIO-
3UILIMNA U y4eTa UH-
Tepecos; popmynu-
poBaThb, aprymMeH-

* OTIIPEIENIATh BO3MOXHBIE POJIH B COBMECT-
HOM IeITeIILHOCTH,

* UTPATh OMPEACICHHYIO POJIb B COBMECT-
HOM IeITeIILHOCTH,

* IPUHUMATH MO3UIUI0 COOECETHHKA, TT0-
HUMas TTO3HITUIO JPYTroro, pa3indyaTh B
€ro peun: MHEHUE (TOUYKY 3peHus), 10Ka-
3aTeNbCTBO (ApryMEHTHI), (DAKThI; TUIIOTE-
3bl, aKCHOMBI, TEOPUU;

* ONPENIENATh CBOU JEUCTBUS U ICUCTBUSA
napTHepa, KOTOPhIE CITIOCOOCTBOBAIIU WITH
MPENSATCTBOBAIIN MTPOTYKTUBHOW KOMMY-
HUKAINY;

* CTPOUTH TIO3UTUBHBIE OTHOIIEHUS B MPO-
1ecce y4eOHOM U MO3HABATEIILHOM J1es-
TENbHOCTH;

* Yuumuleams u KOOPOUHUPOBAMb
OMaUYHbBIE OM COOCMEEHHOU
no3uyuu Opyaux 1ooeti 8
compyoHuyecmee;

* YUUmMul8ams pasHvle MHEHUs U
unmepecwvl U 060CHOBbIBAND
CcOOCMBEHHYI0 NO3UYUIO;

* HOHUMAMb OMHOCUMETbHOCb
MHEHU U N00X0008 K PeueHUIO
npoonemol;

* NPOOYKMUBHO paA3peutamy
KOH@IUKMbL HA OCHOBe Y4éma
unmepecos u NO3UYUll 6cex
VUACMHUKO8, NOUCKA U OYEHKU
AnbmMepHamueHvlx cnocooo8
paspeuieHusi KOHQIUKmMos,
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TUPOBAThb U OTCTaU-
BaTh CBOC MHCHHUC.

* KOPPEKTHO ¥ apTyMEHTUPOBAHHO OTCTaH-
BaTh CBOIO TOYKY 3PEHUS, B AUCKYCCUU
YMETh BBIIBUTATh KOHTPAPTyMEHTHI, T1e-
pedpa3upoBaTh CBOIO MBICIH (BIaJICHUE
MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

* KPUTUIECKH OTHOCHUTHCS K COOCTBEHHOMY
MHEHHIO, C JIOCTOMHCTBOM MPHU3HABATH
OIMOOYHOCTh CBOCT0 MHEHHS (€CJIM OHO
TaKOBO) U KOPPEKTUPOBATH €TO0;

* [IpeJiaraTh ATbTEPHATHBHOE PEIICHUE B
KOH(DJIMKTHOM CUTYyaIuu;

* BBIICTISITH OOIIYIO TOUKY 3pEHUS B JIUC-
KYCCHH;

* TOTOBAPUBATHCS O MPABUJIAX U BOTPOCAX
TSt OOCYKJIGHHSI B COOTBETCTBHH C T10-
CTaBJICHHOM NIepel TPYIIION 3a1a4ei;

* OPraHU30BBIBATH yUeOHOE B3aUMO/IEH-
CTBHE B TpyIIe (onpeneisTh O0Iue e,
pacipenensaTb poiu, T0TOBAPUBATHCS
JPYT C IPYTOM U T. [1.);

* YCTPaAHATh B paMKax JHAJIOTa Pa3phIBhI B
KOMMYHUKAIUH, 00yCIIOBJIEHHBIE HETO-
HUMaHUEM/HENPUITHEM CO CTOPOHBI CO-
OecemHMKa 3a/1a4u, (OPMBI UITH COJIepKa-
HUS JTUajora.

00208apuUBaMbCs U NPUXOOUMb K
00wemy peweHuro 8 COBMeCmHol
0esAmenbHOCIU, 8 MOM YUCTE 8
cumyayuu CmoJIKHOB8eHUs
unmepecos;

bpams Ha cebs UHUYUAMUBY 8

OpeaHU3ayUU COBMECHHO20

Oeticmasus (0enosoe 1udepcmeo);

0KA3b18aMb NOOOEPIHCKY U

cooeticmeue mem, Om Ko2o 3a6Ucum

oocmudiceHue yeau 8 COBMeCmHOU
oesmenbHoCmu,

* OCYUeCmensmy KOMMYHUKAMUBHYIO
pecprexcuio kaxk ocoznanue
OCHOBAHULL COOCMBEHHBIX Oelcmaull
u deticmeuii napmuépa;

* 6 npoyecce

KOMMYHUKAYuu 00CMamoyHo

MOYHO, NOC1e008AMENbHO U NOJIHO

nepeoasamv NApmMHEPy

HeoOX00UMYI0 UHDOpMAYyUIO KaK

opuenmup 0Jisk HOCMPOEHUs.

oeticmeust;

eécmynams 8 OUAI02, a MaKice

Y4acmeosamy 6 KOJIeKMUSHOM

obcyacoenuu npooaem,

yuacmeosams 6 OUCKYCCUU U

apeyMeHmupo8ams C601 NO3UYUIO,

81a0ems MOHONOSUHECKOU U

ouanozu4ecko popmamu pedu 8

CcOOmMeemcmeauu ¢

CPAMMAMUYECKUMU U

CUHMAKCUYECKUMU HOPMAMU

POOHO20 5A3bIKA,

c1ed08ams MOPAIbHO-IMUYECKUM U

NCUXONOSUUECKUM NPUHYUNAM

00weHuss u compyoOHuYecmea Ha

OCHOB€E YBANCUMENLHOZO

OMHOWEeHUsL K NAPMHEPAM,

BHUMAHUS K TUYHOCMU OPY2020,

A0eK8AMHO20 MENCTUYHOCTNHO2O

80CHPUAMUSL, 20MOBHOCMU

A0eK8amHo peazuposams Ha

HYHCObL OpY2UX, 8 YACMHOCMU

0Ka3v18amb NOMOWb U

IMOYUOHATLHYIO NOOOEPIHCKY

napmmuépam 6 npoyecce

oocmudicenust oouetl yeau

COBMECMHOT 0esiIMeNbHOCMU

* ycmpaueamo 3¢hghexkmuenvle
2pynnogule 00CyHcOeHus: u
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obecneuusamsv 0OMeH 3HAHUAMU
MedHcOy YuleHamu cpynnol 0s
NPUHAMUS 3PHEKMUBHBIX
COBMECHHbIX peuleHUlL;

* 8 COBMECMHOU OesimenlbHOCmU
uémKko opmynuposams yeau
2Pynnol u NO360JIsIMb €€
VUACMHUKAM NPOSGIAMb
CcOOCMBEHHYI0 dHep2uro OJisl
docmudiceHus Smux yesell.

Jnst ciaenbixX U c1a00BUASIIHX 00YUAKOIMXCS:

BJIQJICHHE TIPAaBUJIAMHU 3alUCH MaTeMaTHYeCKHX (OPMYNI U CIECIHATbHBIX 3HAKOB pelbeHO-
TOYEUHOU cucteMbl 0003HaueHuit JI. bpaitns;

BJIQJICHHE TAaKTHJIbHO-OCS3aTENbHBIM CIIOCOOOM OOCIEIOBaHUS W BOCHPHUATHS pelbe(HbIX
M300paKCHHUH MPEeIMETOB, KOHTYPHBIX H300paKEHNUH T€OMETPUUIECKUX (DUTYp U T.11.;

YMEHHE 4YUTaTh penbedHble TpaduKHU dJIEMEHTApHBIX (DYHKINUNA HA KOOPAWHATHOW TJIOCKOCTH,
MPUMEHSTH CIICIUATBHBIE MPUCTIOCOONICHUS I PeNbe(h)HOTO YePUCHUS;

BJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOTrpamMMbl HEBU3YaJbHOTO JOCTyNa K MHGOpMaIMu Ha
skpane [IK, ymeHnue ncnonb3oBaTh nepcoHalbHble TU(MIOTEXHUUYECKHUE CPeICTBa MH(OpMaIU-
OHHO-KOMMYHUKAIIMOHHOTO OCTYTA CIENBIMUA 00YJatOIIUMUCS;

Jst o0yqarommxcsi ¢ HApylIeHUsIMU ONIOPHO-IBUIaTeJIbHOI0 annapara:

BJIQJICHUE CIICIUATHHBIMU KOMITBIOTEPHBIMU CPEJACTBAMHU TPEACTABICHUS U aHATU3a JAaHHBIX U
YMEHHE HCIIOIh30BaTh MEPCOHANBHBIE CPEACTBA JOCTYIA C YUETOM JIBUTATEIbHBIX, peUeIBUTA-
TEJIbHBIX U CEHCOPHBIX HApYILIEHU;

YMEHHUE UCIO0JIb30BaTh MEPCOHANIbHBIE CPEJICTBA JIOCTYIIA

IIVTAHUPYEMBIE PE3YJIbTATBI U3YUEHUA
KYPCA AJITEBPBI B 7-9 KITACCAX

BorinyckHuk HayuuTes B 7-9 knaccax:
DJieMeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

OnepupoBath Ha 6a30BOM YPOBHE MOHATHIMH: MHOXKECTBO, SJIEMEHT MHOKECTBA, TIOJIMHOKECTBO,
MIPUHAJICKHOCTb;

3a/1aBaTh MHOKECTBA MEPEUNCICHUEM UX JJIEMEHTOB;

HaXOJUTh MepeceueHne, 00beIMHEHUE, TOAMHOXKECTBO B IPOCTEHIIINX CUTYAITUIX;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMU: ONpE/IeIeHHEe, aKCHOMa, TeopeMa, T0Ka3aTelbCTBO;
MPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI ISl TOATBEPKACHUS CBOMX BbICKA3bIBAHUI

B noBce1HeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

UCIIONIb30BaTh TpadUyecKoe MPEACTABICHIHE MHOXKECTB [UIsl OMUCAHUS PEaTbHBIX IMPOIECCOB U
SBJICHUH, IPU PEUICHUH 3a/1a4 IPYTUX yUeOHBIX MPEIMETOB

Boinycknuk noayuum 603mM0MCHOCHIb HAYYUMbBCA:

Onepupoeamb NOHAMUAMU. onpedeﬂenue, meopema, akcuoma, MHOHcecneo, xapaxkmepucmuxKu
MHOJCecmea, dj1emennt MHoacecmed, nycmoe, KOHeiHoe u beckoneunoe MHOIMCECMEBO0, NOOMHOICe-
cmeo, npunadﬂeofcnocmb, BKJlIOY€eHUe, pa6eHCmMe0 MHOMHCeCme,

u305pa9fcamb MHOIHCECMEAd U ONMHOUEHUE MHOHCECNE C NOMOULbIO KPY206 3L7/zepa;

onpedeﬂﬂmb I’lpMHCZdJZeD/CHOCI’I’lb jemenma MHOoHceCmes), 00beOuHeHu U nepece4eHuro MHO-
mcecme, 3a0a6amb MHONCECME0 C NOMOUbIO nepevduUciienusl 31eMeRmaoe, Cl106€CHO20 ONUCAHUA,
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onepuposamv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCMb U JOHCHOCHb BbICKA3bIBAHUS, OMPUYA-
HUe 8bICKA3bIBAHUL, Onepayuy Hao 8bICKA3bIGAHUAMU. U, UTU, He, VYCI0BHble 8bICKA3bIBAHUS (UM-
nauKayuu);
CMpoUmMb 8blCKA3LIBAHUS, OMPUYAHUSL BbICKA3LIBAHULL.

B noéceonesnoii scusnu u npu uzyuenuu Opyux npeomemaos:

CmMpoums YenouKku yMo3axkIoueHull Ha 0CHO8e UCNOIb308AHUS NPABUTL TOSUKU

UCNONb308AMb MHOMCECMBA, ONEPAYUU C MHOMCECMBAMU, UX cpaguueckoe npedcmagierue OJis

ONUCAHUSL PeanbHbIX NPOYECco8 U s81eHUl
Yucaa

* OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSMU: HaTypalIbHOE YHCIIO, LIEJI0€ YUCIIO0, OOBIKHOBEHHAS
apoOb, necsaTUyHass ApoOb, cMemaHHass JpoOb, palOHAIBHOE YHCIO, apudMeTHuecKuit
KBaJIpaTHbI KOPEHBD;

* HCIOJIb30BaTh CBOKMCTBA YMCEN U ITPABHIIA ICWCTBUN MPH BBIIOJHEHUN BBIYHCICHUM;

* HMCHOJIb30BaTh MPU3HAKU JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIYUCICHUN U PEIICHUU
HECJIOXKHBIX 33/1a4;

* BBINOJHATH OKPYIJICHHE PAllMOHATIBHBIX YUCENl B COOTBETCTBUU C NPaBUIIAMU;

* OIICHMBATh 3HAUCHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIHHOTO IEIOT0 YHCIIa;

* pacro3HaBaTh pallMOHAIbHbBIE U UPPALIMOHAIbHbIE YUCIIA;

* CpaBHHBATh YHUCIA.

B noBceiHeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

OIICHUBATh PE3YJbTAThl BEIYUCICHUH MPU PEIICHUH MPAKTUISCKUX 3a]1a4;

BBITNOJIHATH CPAaBHEHHUE YHCEN B PEAIbHBIX CUTYALIHSIX;

COCTaBIISITh YMCIIOBHIE BBIPAKEHUS MPU PEUICHUH MPAKTUYECKHUX 3a7a4 U 33]1a4 U3 APYTUX YIeOHBIX

pPEeIMETOB

Boinycknuk nonyuum 603mMo0xicHOCHb HAYUUMBCA:

Onepuposams NOHAMUAMU: MHONCECHBEO HAMYPATbHBIX YUCEN, MHONCECBO YeNblX Yuces, MHOdN4ce-

CMB0 PAYUOHANLHBIX YUCE], UPPAYUOHATILHOE YUCILO, K8AOPAMHbIU KOPEHb, MHONCECMEO OelucmaEu-

MENbHLIX YUCEeN, 2e0MempudecKas UHmepnpemayus HaAmypaibHbulX, YelvlX, PAYUOHAIbHBIX, Oeli-

CMBUMENbHBIX YUCe;

HOHUMAMb U 00BACHAMb CMbICI NO3UYUOHHOLL 3aNUCU HAMYPATILHO20 YUCAA,

BbINOIHAMb BLIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOE PAYUOHATLHBIX GbIYUCTCHULL

8bINOIHAMb OKpY2leHUe PAYUOHAIbHBIX YUCEN C 3A0AHHOU MOYHOCbIO,

CPABHUBAMY PAYUOHATbHBLE U UPPAYUOHATbHBLE YUCAA,

npeocmasisims PayuoHaIbHOe YUCIO 8 8UOe 0eCMUYHOU OpooU

VHOPSAOOUUBAMb YUCILA, 3ANUCAHHDBLE 8 8UOE 0OBIKHOBEHHOU U 0eCAMUYHOU OpoOU;

nHaxooums HO/] u HOK uucen u ucnonvszosamo ux npu peuieHuu 3a0ad.

B noeceonesnoii scusnu u npu uzyueHuu Opyux npeomemaos:

NPUMEHAMb NPABULA NPUOIUINCEHHBIX BbIYUCIEHUL NPU peuleHuy Npakmuieckux 3a0ay u peulenuu

3a0ay Opyaux y4eOHvIX NPeoMemos;

8bINOIHAMb CPABHEHUE PE3YIbMAmMOo8 8bIYUCIEHUL NPU PeleHUU NPAKMUYEcKUx 3a0ay, 8 mom ducie

NPUOTIUNCEHHBIX BbIUUCTEHULL

COCMasnAms U OYEHUBAMb YUCTIO8ble BbIPANCEHUS NPU pPeuleHUY NpaKmudyeckux 3a0ay u 3a0ay u3s

Opyeux yueOHbIX npeomMemos;

3anucoléams U OKpY2lAMb YUCN08ble 3HAYEHUS DeabHblX GeNUYUH C UCNONb30BAHUEM DPA3HbIX

cucmem usmepeHus

ToxnecTBeHHBbIEC IPeo00pa3oBaHUsA

* BBINOHATE HECTIOXKHBIE MPEoOpa3oBaHUs [JIs BBIUMCICHUS 3HAYCHMH UHCIIOBBIX BBIPAXKEHUH,
CoACpKaMX CTCIICHU C HATypaJIbHBIM IIOKAa3aTCJICM, CTCIICHU C MCJIbIM OTPULATCIIbHBIM
IIOKa3aTeseM;

* BBITMIOJIHATD HECIIOXKHBIE MPeoOpa3oBaHUsS IETBbIX BBIPAKEHUN: PACKpPBIBATH CKOOKH, MPUBOIUTH
MOJOOHBIE cllaracMbIe;
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* HCIIOJIB30BaTh (POPMYJIBI COKpPAILIEHHOTO YMHOXEHUsS (KBaJpaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJIPaTOB) ISl YIIPOIICHHS BRIUUCICHUN 3HAUCHUI BBIPAXKCHU;

* BBITIOJIHATh HECJIOXKHBIE MpeoOpa3oBaHus APOOHO-TUHEHHBIX BBIPAXKCHUN U BBIPAKCHHHA C
KBaJIpaTHBIMU KOPHSMH .
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:
MOHMMATh CMBICI 3alIMCH YKCJa B CTAHAAPTHOM BHJIE;
OTepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM «CTAHJIAPTHAS 3AIHCh YUCIIA»
Boinycknuk nonayuum 603mM0MCHOCHIb HAYYUMbBCA:
NOHAMUAMU CIMENeHU C HamypaibHbIM NOKA3amenem, CmeneHu ¢ YyeablM ompuyamenbHulM noKasa-
menem,
BbINOIHAMb NPEOOPA30BAHUS YENbIX BbIPANCEHULL: OCliCBUsSL C OOHOUIEHAMU (COMHCEHUe, GblYUMa-
HUe, YMHOJICeHUe), 0eliCmBUs. C MHO2OUJIeHAMU (CTI0JCeHUe, GblUUManue, YMHOMCEeHUe),
BbINOIHAMb PA3NONHCEHUE MHO2OUNEHO8 HA MHOMNCUMENU OOHUM U3 CNOCO008. GblHeceHUe 3a CKOOKY,
2PYRNUPOBKA, UCNONIb30BAHUE POPMYIL COKPAULEHHO20 YMHONCEHUSL,
8b10€IAMb K8AOPAM CYMMbl U PAZHOCMU OOHOUNEHO8,
PACKa0bl6ams Ha MHOMCUMENU K8AOPAMHbBIL  MPEXUTIEH,
BbINOIHAMb NPeoOPA308AHUSL BLIPANCEHUL, COOEPHCAWUX CIENEHU C YeablMU OMPUYaAmeIbHbLMU
nokasamesusamu, nepexooums om 3anuUcu 8 8uoe CmeneHu ¢ YeavlM OmpuyameibHblM noKasamesnem
K 3anucu 8 gude opoou;
BbINOJIHAMb NPeodPA308aHUL OPOOHO-PAYUOHAILHBIX BbIPANCEHULL. COKpaujeHue opobeli, npusede-
Hue aneebpaudeckux opobel K obuemy 3HaMeHamenio, CloMXCeHue, YMHON CeHUe, OeleHue aneedopau-
yeckux Opobelti, 6o3edenue aneedpauueckol Opoou 6 HaAMYpAaIbHYI0 U YLyl OMPUyamenbHyo
cmenemy,
8bINOIHAMb NPE0OPA308AHUSL BbIPANCEHUL, COOEPAHCAUUX KBAOPAMHbLE KOPHU,
8b10€IAMb K8AOPAm CYyMMbl ULU PAZHOCMU O8YUNEHA 8 BbIPANCEHUSX, COOEPHCAUUX KBAOPAMHble
KODHU;
8bINOIHAMb NPEOOPAZ0BANHUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.
B noeceonesenoit ycuznu u npu uzyueHuu Opyux npeomemaos:
BbINOIHAMb NPE0OPA30BANUS U OCUCMBUSA C YUCTIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;
8bINOIHAMb NPeoOPA308aHUsL Al2eOPAUUECKUX BbIPANCEHUL NPU peuleHUuU 3a0ay Opy2ux y4eOHblx
npeomemos

YpaBHeHUs M HEPABEHCTBA

* OnepupoBaTh Ha 0a30BOM YPOBHE IOHSTHUSMHU: PaBEHCTBO, YMCIOBOE PABEHCTBO, YpaBHEHUE,
KOpPEHb YPAaBHEHUs, pELICHUE YPABHEHUs, YHUCIOBOEC HEPABCHCTBO, HEPABEHCTBO, pCIUCHUE
HEPAaBEHCTBA;

* IPOBEPATH CHPABEIINBOCTEL YUCIIOBBIX PAaBEHCTB U HEPABEHCTB;

* pemaTh JMHEWHBIC HEPABEHCTBA M HECIIOJKHBIE HEPABCHCTBA, CBOASIINECS K TMHEHHBIM;

¢ peliaTh CUCTEMBI HCCIIOKHBIX JIMHEHHBIX ypaBHeHHﬁ, HCPABCHCTB,

* IPOBEPSITH, SABJIAETCS JIU JaHHOE YUCIIO PEILICHHEM ypaBHEHU (HEPaBEHCTBA);

* pemaTh KBaJpaTHbIe ypaBHEHUS 1O (hopMyJsie KOpHEH KBaJpaTHOTO YPaBHEHUS;

* 1300pakaTh PEIICHUS HEPABEHCTB U UX CUCTEM Ha YUCJIOBOW IMPAMOIL.

B noBceqHeBHOM KU3HHU U NIPH U3YyYEHHUH APYTUX NPeIMETOB:

COCTaBJIATh U PelIaTh JUHEHHbIE YPAaBHEHMS NP PEIICHUH 33/a4, BOSHUKAIOIINX B IPYTUX Y4eOHBIX
npeaMeTax

Buoinycknuk nonyuum 603MO03HCHOCHIb HAYHUMbCA:

Onepuposéamv nowamuamu: ypasHeHue, HepaseHcmeo, KOpeHb YPAGHEHUs, peuleHue HepaseHcmsd,

PAasHoCUNbHbIE YPAGHeHUs, 0biacmy onpeoenenus ypasHeHus (HepageHcmed, CUCmembl YPasHeHUl

UU HepageHcma);

pewams auHelHble YPAGHEeHUs U YPAGHEHUS, C800UMbLE K TUHEHbIM C NOMOUbIO MONCOECEEHHbIX

npeoopaszoeanull;
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pewams KeaopamHvle YPAGHeHUsl U YPAGHEHUs, C800UMble K K8AOPAMHLIM C NOMOWbIO MOAHCOe-
CMBEHHbIX NPeobpazosanuii;
pewams OpoOHO-TUHelHble YPABHEHUs,

pewiamp npocmetiuiue uppayuoHaibhble ypasrenus euoa || f(x) =a, /f(x) =./g(x)’

peuiamsv ypasHeHUus: 8U0a x"=a ;

pewams ypagHeHusi ChoCOO0M pPa3NI0HCEHUs HA MHONCUMENU U 3AMeHbl NePeMeHHOU,

UCNONB308AMb MEMOO UHMEPBALO8 OISl peUuleHUs YeablX U OPOOHO-PAYUOHATIbHBIX HEPABEHCIE;
pewams JuHeliHble YPaAGHeHUs U HePABeHCMEa ¢ Napamempamu;

pewams HeClodCHble K8AOPAMHble YPAGHEHUS C NaAPAMEMPOM;

pewams HeCloHCHble CUCMeMbL IUHENHbIX YPAGHEHUU ¢ NAPAMEempamu;

pewams HeCloHCHble YPAGHEHUsL 68 YELbIX YUCTAX.

B noeceoneenoit scusnu u npu uzyueHuu opyux npeomemos:

COCMasisaims U peulamsv JUHeliHble U K8AOpamHble YPAGHEeHUs, YPAGHEHUs, K HUM CBOOAUUecs,
cucmembl TUHENHbIX YPAGHEHUU, HePABeHCME NPU peueHuy 3a0ay Opy2ux y4eOHbIX npeomMemos;
BbINOIHAMb OYEHKY NPA8OON0000UsI Pe3yibmamos, NOLYYAeMblX NpuU peuleHuu TUHeUHbIX U K8ao-
PAMHbIX YPABHEHUU U CUCMeM JUHEUHbIX VPAGHEeHUll U HepageHcme Npu peuweHuu 3a0ai Opyeux
VUeOHbIX NPeOMemos,;

8bI0UpPaMb COOMBEMCMEYIOWUe YPAGHEHUS, HEPABEHCMBA UMY UX CUCMEMbl, 0N COCMABLEHUs.
MaAmemMamuyecKkol Mooeau 3a0aHHOU PeailbHOU CUMYayul uiu NPUKIAOHOU 3a0ayu;

yMemv UHMEePNPemuposamy NOJYYEHHbIN NPU PeUeHUU YPAGHEHUs, HePABeHCMEa Ul CUCHEeMbl
pe3yibmam 6 KOHmeKcne 3a0aHHOU PeailbHOU CUMYayul Ui NPUKIAOHOU 3a0ayu

DOyHKIUHA

* HAXO/UTh 3HaUeHHE (DYHKIIMU O 33JJaAHHOMY 3HAUEHHUIO apTyMEHTa;

* HaXO/IUTh 3HAUYEHHE apryMEeHTa 110 3aJaHHOMY 3HaYE€HUIO (DYHKIIMM B HECIOKHBIX CUTYaLMSIX;

* OTIpENENATh TOJOXKEHUE TOYKH MO €€ KOOpAMHATaM, KOOPIMHATHI TOYKHM MO €€ MOJOXKEHHIO Ha
KOOPJAMHATHOM IIOCKOCTH;

* 110 rpauKy HaXOAUTh OOJACTh ONpPEENICHHs, MHOXKECTBO 3HAUYCHUH, HYTU (YHKIUH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEKYTKHM BO3pacTaHUs U yObIBaHMs, HauOOJIbIIee M HAUMEHbIIEE 3HAUCHMS
GyHKIUY;

* CTPOUTH TpadUK JIMHEHHOU (PYHKITHY;

* IPOBEPATH, ABJISIETCS JIU TAHHBIN Tpaguk rpaduKoM 3a1aHHON GYHKIMK (JIMHEHHOHN, KBapaTHYHOH,
00paTHOM POMTOPIIMOHATILHOCTH );

* ONIpeNENsATh NPUOINAKEHHBIE 3HAUEHUSI KOOPIMHAT TOUYKH IepecedeHns rpaQuKoB QyHKIMIA;

* OTIepHpPOBaTh Ha 0a30BOM YPOBHE MOHATHUAMU: TMOCIEAOBATEILHOCTD, apuPMETHUYECKas Mporpeccus,
reoMeTpuyIecKas Iporpeccus;

* pemarh 3aJauyd Ha TPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITh IOJYyY€H HENOCPEICTBEHHBIM
noacuérom 6e3 mpumMeHeHus Gopmyi.

* B noBcegHeBHOI :KM3HN ¥ IPH U3YYEHUH APYTHX MPeIMeTOB:

* UCTOJIb30BaTh Tpa(UKH peaabHBIX IMPOLECCOB M 3aBUCUMOCTEH Ul ONpENeNeHuss MX CBOWCTB
(HamOopIIIMe ¥ HAUMEHbBIINE 3HAYCHHUS, IPOMEXKYTKH BO3pAcTaHUS U yOBIBaHUS, 007IaCTH MOJIOKHU-
TEJIBHBIX M OTPHUIATEIbHBIX 3HAUEHUH U T.11.);

* UCTOJIb30BATh CBOMCTBA JIMHEHHON (PYHKIIMH U ee rpaduK Ipu pelIeHu  3a71ad U3 Jpyrux y4eOHBIX
PEIMETOB

BuvinyckHuk nonyuum 603M0MCHOCHb HAYYUMbCA

Onepupoeams NOHAMUAMU: DYHKYUOHATbHAA 3AB8UCUMOCTb, (QYHKYUSA, 2paduKk QYHKyuu, cnocoodwl

3a0anus yHKyuu, apeymeHm u 3HaueHue GyHKyuu, oo1acmo onpeoeneHus U MHONCECHE0 3HAYEeHUU

@yukyuu, Hymu GYHKYUU, NPOMENCYmKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCMb (QYHKYUU, Uém-

HOCMb/HeYEMHOCMb BYHKYUU,
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cmpoums 2paguKky IUHeUHOU, K8AOpamuiHou QyHKyull, 00pamHou nPonopyYUOHAIbHOCIU, YHKYUU
suoa: y:a+L, y=+/x,y=3x, y=|x|,
x+b

Ha npumepe K8aopamuuHol QYHKYuU, UCnoIb308ams npeobpaszosanus spaguxa @yuxkyuu y=f(x) ois
nocmpoenus 2paguros gynkyuii y = af (kx+b)+c;
COCMAsuAms ypasHeHus npamol no 3a0aHHbIM YCI08UAM: NPOX00saujell uepes 08e MouKU ¢ 3a0aAHHbIMU
KOOpOUHAmMamu, npoxoosiyell uepe3 OaHHyI0 MOUYKY U NApaiieibHOU OaGHHOU NPIMOTL;
uccneo008ams QYHKYuio no eé 2paghuxy;
HAX00Umb MHOJCECMBO 3HAYEHUU, HYAU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCHU
K8AOpaAmu4HoU QyHKyuu,
Onepupoams NOHAMUAMU. NOCAEO08AMENbHOCMb, APUPDMEMUUECKAs NPOcPeCcCUsl, 2eoMempuieckas
npoepeccusi;
pewams 3a0a4u Ha apu@PMemudecKyro U 2eoMempuyecKyio npoepeccuro.
B noeceonesnoit scusnu u npu uzyueHuu opyux npeomemos:
ULTIOCMPUPOBATL C NOMOWBIO 2PAPUKA PeaTbHYI0 3A8UCUMOCb WU NPOYECC NO UX XAPAKMepUCmu-
KaM,
UCNONB308AMb CEOUCMBA U 2PAPUK K8AOPAMUUHOU (YHKYUU NPU peuleHuu 3a0ay u3 opysux yueOHbvlx
npeomemos
CTaTHCTHKA H TeOPHsI BEPOSITHOCTEH MOCTABUTH MOCJIe TEKCTOBBIX 32124, KaK € COEeP/KAHNH.
* IMeTh mpepcTaBieHUE O CTATHCTHUYECKUX XaPaKTEPUCTHKAX, BEPOSTHOCTH CIy4allHOTO COOBITHS,

KOMOWHATOPHBIX 3a]a4ax;
* pelaTh NPOoCTeiIe KOMOMHATOPHBIE 33/1a4l METOAOM MPSIMOTO U OPraHU30BAHHOTO TIepedopa;
* IPEICTABIATh JAaHHBIC B BUJE TAOIUII, HAarpaMM, rpauKoB;
* YUTaTh MH()OPMAIHIO, IPECTABICHHYIO B BHJIE TAOJIHULIBI, AUArPaMMBI, rpaduka;
* ONIPENENSITh OCHOBHBIE CTATUCTUYCCKHE XaPaKTEPUCTUKH YHCIIOBBIX HAOOPOB;
* OIICHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIIINX CITydasx;
* UMETh MPEJCTABICHUE O POJIH 3aKOHA OOJBIINX YMCET B MACCOBBIX SIBIICHUSX.
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:
OILICHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;
UMETH MPEJICTABICHUE O POJIH MPAKTUYCCKU JTOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHIA;
CpaBHUBATh OCHOBHBIC CTaTHCTUYCCKHE XapaKTEPUCTHKH, IIOJIydEHHBIE B TIPOIECCE pEHICHUS
NPUKIIATHON 33/1au, M3yUCHHUS PEATbHOTO SIBIICHHUS,
OILICHUBATh BEPOSATHOCTh PEATbHBIX COOBITHI U SIBICHUI B HECIIOKHBIX CUTYAIUSIX
Boinycknuk nonyuum 603mMoxcHocmes HAyuumycs
Onepuposams NOHAMUAMU. CMOIOYAMbBlE U KPY2o8ble OUACpAMMbl, MadIUYbl OAHHBIX, CpeoHee
apugmemuueckoe, meouana, HauboIvbUlee U HAUMeHblee 3HAYeHUs BblOOPKU, pazmax 6vlOOpKu,
oucnepcusi u CmaHoapmHoe OMKIOHeHUe, CIYYAluHAs USMEHYUBOCb,
usgnexamov uHGOpMayur, NpeoCmagieHHyo 8 madauyax, Ha OUazpammax, 2pagurax;
cocmasisims madauysl, CMpoUms OUASPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,
onepupoeamv NOHAMUAMU: (PAKMOPUAT YUCILA, NePECMAHOBKU U COYemaHnus, mpeyeonrbHuk Ilackans;
NPUMEHAMb NPAGUIIO NPOU3BEOEHUsL NPU PEUUEHUU KOMOUHAMOPHBIX 3a0a4;
onepupoeamv NOHAMUAMU. CAYYAUHLIL ONbIM, CAYYAUHBIU 8bIOOD, UCHbIMAHUE, JJleMeHmapHoe
caydatinoe cobvimue (Ucxo0), Kiaccuueckoe onpeoeieHue BepOsmMHOCMU CAYYAUHO20 COObIMuUS,
onepayuu Hao CiyYatuHbIMU COOLIMUAMU,
nPeoCcmasisims UHGOPMAyUio ¢ NOMOWbIO Kpy208 Jiliepa;
pewams 3a0ayu Ha BblYUCIEeHUEe 8ePOSIMHOCIU C NOOCYEMOM KOAUYeCMmB8a 8aApUAHMO8 C NOMOUbIO
KOMOUHAMOPUKU.
B noeceonesnoit scusnu u npu uzyueHuu opyux npeomemos:
U361€KAMb, UHMEPNPEMUPOBAMyb U NPEodPA306b16aMb UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MadIUYaXx,
Ha OUaspammax, epagurax, ompaxcaowyio ceoUCmea U XapaKxmepucmuKku peaibHblX Npoyeccos U
ABNeHUlL,
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onpeoensms CMamucmuiecKkue XapaKmepucmuxu 8bl00PoK no mabauyam, ouazpammam, paguram,

BbINOIHAMb CPABHEHUE 8 3A6UCUMOCIU OM Yelu PeleHUst 3a0aqu,

OYEHUBAMb 8ePOSIMHOCIb PEAIbHbIX COObIMULL U SBTIEHUI.

TexcToBbIE 3a0a4H

* Pemath HeCIOXHBIE CIOKETHBIE 334l Pa3HBIX TUIIOB Ha BCE apu(METHIECKHE JCHCTBHUS;

* CTPOHUTH MOJCIIb YCJIOBHS 3aJa4uu (B BHJIC TaOJHUIIBI, CXEMbI, PUCYHKA WM YPAaBHECHHS), B KOTOPOMH
JaHBI 3HAYCHUS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEIMYMH, C IIEJIbIO MIOMCKA PEIICHUS 3a0a4u;

* OCYIIECTBJIATH CIIOCOO MOMCKA PEIICHUs 3a7add, B KOTOPOM PacCyXIACHHE CTPOUTCS OT YCIIOBHUS K
TpeOOBAaHUIO WK OT TPEOOBaHMS K YCIOBHIO;

* COCTaBJIATH IUIAH PEIICHUS 3a]1a4u;

* BBIIEJATH JTAllbl PEIICHUS 331a9H;

* WHTCPIPETHPOBATh BBIYUCIIHTEIbHBIC PE3YJIbTAThl B 3ajade, MCCIICIOBATh MOJYYECHHOE PEIICHUE
3a7a4u;

* 3HATh PA3IMYUE CKOPOCTEH 00BEKTA B CTOSUYCH BOJIC, POTHB TCUCHHS M 1O TCUCHHUIO PEKH;

* pemiaTh 33JaYd Ha HAXOXKICHHUE YaCTH YUCIIA U YHCTIA 110 €T0 YacTH;

e pemaTh 3aJladd Pa3HBIX THUIOB (HAa pabOTy, Ha TOKYIKH, HA JBHIKCHHUE), CBSI3BIBAIONIMX TPH
BEJIMYMHBI, BBIICTISATH 3TH BETUYHHBI M OTHOIIECHUS MKy HUMU;

* HAXOIWThH MPOIEHT OT YMCIIA, YHCIIO MO MPOICHTY OT HEro, HaXOJWUTh MPOICHTHOS CHIKEHUE WU
MPOIIEHTHOE TOBBIIICHUE BETUYHUHEI;

* pemiaTh HECJIOXKHBIC JJOTHYCCKHE 3a/1a9M METOIOM PACCyKICHUH.

B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

BBIJIBUTATh THIIOTE3bI O BO3MOXHBIX NPEICITBHBIX 3HAYCHUSX MCKOMBIX B 33Jla4ye BEJIWYHMH (Ie/1aTh

NPUKHIKY

BoinyckHuk noayuum 603M0MCHOCHLb HAYUUMbCA

Pewamsb npocmwie u crodicHvle 3a0a4u pasHblX MUNOS8, A MAKN’Ce 3a0a4U NOGLIULEHHOL MPYOHOCU,

UCNONIL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CIONCHbIX 3a0ay Ol NOCMpPOeHUs.

HOUCKOBOU CXeMbl U peuleHusl 3a0au,

PasIuuams Mooenb MmeKCcma U Mooelb peueHus 3a0ayu, KOHCMpYyuposams K 00HOU MOOeIU PeueHuUs

HeCI0ACHOU 3a0ayl pasHvle MOOeIU MeKCma 3a0ayi;

3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peutenust 3a0ay (om mpebosanusi K YCI08UI0 U OM YCI08UsL K

mpeboB8arnur);

MOOenUPoB8amsb paccyHcOeHusi NPu NOUCKe PpeuleHusl 3a0ay ¢ NOMOUbIO 2pagh-cxemvl,

8b10eIIMb IMANGL PeUeHUs 3a0a4U U CO0epIHCAHUE KANCO020 IMAna,

yMemb 8blOUPaAmMb ONMUMALbHLIL Memo0 peueHus 3a0a4u U 0CO3HABAMb 8bl00P Memood, paccmam-

pusams paziuyHvlie Memoobl, HAXOOUMb PA3Hble PeuleHUsl 3a0ayll, ecid 803MONHCHO,

AHAUBUPOBAMb 3AMPYOHEHUS NPU PeUeHUl 3a0ay,

8bINOIHAMb PA3IUYHbIE NPE0OPA308AHUS NPEOTIONCEHHOU 3a0aiU, KOHCMPYUPOBAmsb HO8ble 3a0adu U3

OaHHOU, 8 MOM HUcie 0bpamuvle;

UHMEPNPemuposams SbIYUCIUMENbHblE Pe3VIbmamsl 8 3a0aye, UCCIe008amb NOLYYEeHHOe peuleHue

3a0ayqu;

AHATUBUPOBAMNL BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHU 08YX 00BEKMO8 U U3MeHeHUe

UX Xapaxmepucmux Nnpu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PAcCmosHue) npu peueruu

3a0ay Ha OsudiceHUe 08YX 00BLEKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONOLONICHBIX HANPABICHUSX,

uUccne006ams 8Ce803MONCHbIE CUMYAYUU NPU PEUeHUU 3a0ay HA 08UNCEHUe NO PeKe, PACCMAMPUSAmMb

PpasHvle cucmemvl OMc4éma,

peuiams pazHooOPasHble 3a0ayl «HA YACMUY,

peuiams U 000CHO8bI8AMb C80€ peuleHUue 3a0ay (8bl0e1AMb MAMeMAMULecKy0 0CHO8Y) HA HAXOHCOe-

HUe Yacmu Yucia u Yucia no e2o Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIa Opodu;

0Cco3HABAMb U 00BACHAMb UOSHMUUYHOCIb 3A0aY PAHLIX MUNOS, CEA3bLBAIOWUX MPU BeIUYUHbL (HA

pabomy, HA NOKYAKU, HA OBUNCEHUE).B8bI0CNAMb MU SEIUUUHbL U OMHOWEHUS MeNCOy HUMU, NpUMe-

HAMb UX NPU PeuleHUulU 3a0ay, KOHCmMpPYUpo8ams coOCmeeHHble 3a0ay YKA3AHHbIX MUNos;

671a0emb OCHOBHLIMU MEMOOAMU PeulerUsl 3a0ay Ha CMeCU, CNIABbl, KOHYeHMPayuu,
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pewiams 3a0a4u HA NPOYEeHmbl, 8 MOM YUCTe, CILONCHble NPOYEeHmbl ¢ 0DOCHOBAHUEM, UCHOJIb3Y5

pasuvle cnocoobl,

pewiams jo2uyecKkue 3a0aiu PpAaHelMu CROCoOaMu, 8 MoM yucie, ¢ 08YMs ONOKaAMU U C Mpems

O10KAMU OAHHBIX C NOMOWBLIO MAOIUY,

peuwams 3a0ayu N0 KOMOUHAMOPUKe U Meopul 8epOSMHOCHell HA 0CHO8e UCNOIb30BAHUS U3VYEHHbIX

Memo0os u 060CHOBbIBAMb peuleHle,;

peuiams HeCl04CHbLE 3A0ayl N0 MaAMeMamu4ecKol Cmamucmuxe;

0811a0emb OCHOBHBIMU MEMOOAMU PeUleHUsl CIOHCEMHbIX 3a0a4. apugpmemuyeckuil, areeopauieckuil,

nepedop B8apuUaHmMos, 2eomempuyeckull, 2paguueckutl, NPUMeHIMb UX 8 HOBbIX NO CPAGHEHUI) C

UBYUEHHBIMU CUMYAYUSX.

B noeceoneenoli ycu3nu u npu uzyueHuu Opyzux npeomemaos:

8bl0€IMb NPU PeuleHUU 3a0ay XapaKkmepucmuKky paccmampusaemol 8 3aoade cumyayuu, OmiuyHvle

Om peanvHblX (me, 0m KOMOpbIX AOCMPasuposaiuch), KOHCMpPYUpo8ams Ho8ble CUMyayuu ¢ yuémom

IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NPU peuleHul 3a0a4 HA KOHYEHMpayuu, Y4umoléams NiON-

HOCMb 8ewecmad,

peuwams U KOHCMPYUposams 3a0ay Ha OCHO8E PACCMOMPEHUSL PealbHblX CUMYayUull, 8 KOMOPbIX He

mpeoyemcs, MOYHbILL BbIYUCTUMENLHBIU Pe3YTbman;

peuams 3a0a4u Ha 08UdICEHUE NO peKe, PACCMAMPUBAsL PA3HbIE CUCIEMbl Omcyema

HcTopust MaTeMaTUKHU

* OnUCHIBaTh OTMEIBHBIC BBIIAIOIIMECS PE3YJIbTAThl, MTOJYICHHBIC B XOJI€ PA3BUTHS MAaTEMaTHKH Kak

HAYyKH;
* 3HATh IPUMEPHI MATEMATUYECKUX OTKPBHITUN M MX aBTOPOB, B CBSI3U C OTEUECTBEHHOW W BCEMUPHOM
UCTOPHUEH;

* [IOHUMATh POJIb MATEMATHKHU B pa3BUTHH Poccuu

*  BbinyckHukK noyuum 603mMo0MHCHOCb HAYUUMbCA:

Xapaxmepuzosamov 6K1AO BbLOANWUXCA MAMEMAMUKOS 8 PA3GUmMue MAmemMamuKky U UHbIX HAYUHbIX

obnacmeil,

NOHUMAMb POIb Mamemamuku 8 passumuu Poccuu

MeTtoabl MATEMATUKH

* BriOupath nmoaxomsimmii U3y4eHHBIH METOJ [JISl PEIICHUH HW3YYCHHBIX THIIOB MaTEMaTHYECKUX
3a/1a4;

* IlpuBoauTh mpUMEpPhl MATEMATHYECKHX 3aKOHOMEPHOCTEH B OKPYXKAIOIIEH NEHCTBUTEILHOCTH W
MIPOU3BEICHUSAX UCKYCCTBA
Buvinycknuk nosiyuum 603mM04CHOCHb HAYUUMBCA
Hcnonv3ys uzyuennvie memoost, npo8ooUmMs 00KA3AMeNbCME0, GbINOIHAMb ONPOBEPIHCEHUE,
Buioupams usyuennvie memoost u ux KomoOUHayuu 05 peueruss Mamemamuyeckux 3a0ad,
UCNONIb306AMb MameMamuideckue 3HaHUus 01 ONUCAHUS 3AKOHOMePHOCMmell 8 OKpyicaroujell oeli-
CMBUMENbHOCIU U NPOU3BEOCHUSX UCKYCCMBA,
NPUMEHAMb npocmeniuiue nPoePamMMHble CPedCcmed U 1eKmMpPOHHO-KOMMYHUKAYUOHHbLE CUCHEMbl
npu peteHuy Mamemamuyeckux 3a0at.
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Conepxanue y4eOHOro nmpeamera

Yucaa

PanuonanbHbIe yncIa

MHo0ecTBO paliMoHaIbHbIX yuces. CpaBHEHHE pallMOHAIbHBIX Yucell. J[efcTBUS ¢ panroHalb-
HBIMU YHCIIaMU. [Ipedcmasnenue payuoHaibHo20 YUcia 0ecimuitol 0poosio.
HppanuoHajJbHble YHCIA

[TonsiTne uppannoHaibHOro yncina. Pacno3znaBanue uppaMoHaIbHBIX ynceln. [IpumMepsl qokasza-

TebeTB B anrebpe. UppammonansHocTs unciay2. [Ipuvenenne B reomerpun. Cpasnenue uppa-
YuoHanvHux yucen. Mnoowcecmeo oelicmeumenbHuix yucei.

ToxnecTBeHHbIE IPe00OPaA30BaAHUS

YuciioBble U OyKBeHHbIE BbIPAKEHU S

Bripaxxenne ¢ nepeMeHHON. 3HaueHHe BbIpakeHHs. [loicTaHOBKa BBIpaKEHUH BMECTO MeEpe-
MEHHBIX.

esble BbIpaskeHUst

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeieM U ee cBoiicTBa. [IpeoOpa3oBanus BbIpakeHUH, coaepxa-
IIUX CTENEHH C HATYPAJIbHBIM [TOKA3aTEIEM.

OpnHowieH, MHOTO4WIeH. J[eCTBUSA C OJHOWIEHAMHU U MHOTOWICHAMHU (CIIOKEHUE, BBIYUTAHHE,
yMHOXkeHHUe). DopMysbl COKPALIEHHOTO YMHOXEHHS: Pa3HOCTh KBaJpaToB, KBaJApaT CYMMBI U
pasHocTu. Pa3znoskeHne MHOrouIeHa HA MHOKUTEIN: BBIHECEHHE OOIIETr0 MHOXKHUTES 32 CKOOKH,
2PYRNUPOBKA, NpUMEHeHUe BOpMYlL COKpaujeHHo20 ymMHoxcenus. Keaopamuwiti mpexunen, paz-
JI0JHCeHUe K8AOpAMHO20 MPeXUNeHa Ha MHONCUMETU.

JApoOHo-pannoHaibHbIe BbIPAKEHUS

Crenenp ¢ nenbiM nokaszareneM. [IpeoOpa3zoBanue IpoOHO-TMHEWHBIX BBIPAKEHHH: CIIOKEHHE,
YMHOXXEHHE, JIeJICHuE. Aneebpauyueckas 0poos. /Jonycmumvle 3HAYeHUs NePEMEHHBIX 8 OPOOHO-
payuonanvusix svipaxcenusax. Coxpawenue ancedopauyeckux opobeu. Ilpusedenue anrcebpauue-
cKux opobell k oowemy 3Hamenamento. /leticmaus ¢ aneeopauveckumu OpoOAMU. CLONCEHUE, 8bl-
yumanue, yMHoJCeHUe, OeleHue, 8036e0eHUe 8 CeneHb.

IIpeobpazosanue gvipasiceHutl, COOEPHCAUUX 3HAK MOOYIIA.

KBagpaTHbie KOpHHI

Apudmerndeckuii KBapaTHIM KopeHb. [IpeoOpa3oBanne BhIpaKEHUN, COJAEPIKAIINX KBaJpaT-
Hbl€ KOpDHHU: YMHOXCHME, JI€JICHHE, BBIHECEHHE MHOXHUTENS W3-1I0J 3HAaKa KOpHS, GHeceHue
MHOXMCUmMesi NOO 3HAK KOPHAL.

YpaBHeHHUs M HEPaABEHCTBA

PagBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YUCIOBBIX PABEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus

[lonatue ypaBHEHUS M KOpHS ypaBHEHUs. [Ipedcmasnenue o pagnocunvHocmu ypaenenui. O6-
aacms onpeoenenus ypasHeHus (0o1acmes 0ONyCMuMbIX 3HAYEHUL NePeMEHHOLL).

JIuneiiHOe ypaBHeHHE U €r0 KOPHHU

Peuienue nuHeMHBIX ypaBHEHU. Jlunetinoe ypasuenue ¢ napamempom. Konuuecmeo kopueti au-
HeliHo20 ypasHenus. Pewenue nunelinvix ypasHeruti ¢ napamempom.

KBaapaTHoe ypaBHeHHe M €r0 KOPHH

KBanparusie ypaBHeHusi. Hemonnble kBagpaTHble ypaBHEHUsS. JIMCKPUMUHAHT KBaJIpaTHOTO
ypaBHeHUs. Dopmysna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, oopamnas
meopeme Buema. PerieHne KBagpaTHBIX YpaBHEHUI:HCIIOIb30BaHHE (DOPMYJIBI JJIs1 HAX0XKICHUS
KOpHEH, epaguueckuti mMemoo peuienus, paziodcenue Ha MHONXCUmenu, noobop KopHel ¢ uc-
noavzosanuem meopemvl Buema. Konuuecmso kopmeil k6adpamnoz2o ypasHeHus 6 3a8UCUumocmu
om e2o0 Ouckpumunauma. buxeadpammuvie ypasHenus. YpaeweHus, ceooumbvlie K JUHEUHLIM U
keaopammuwvim. Keaopammuvie ypasnenus c napamempom.

JApodHo-pannoHabHbIe YPABHEHUS
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Pemenne mpocTedmmx ApoOHO-TMHEHHBIX ypaBHEHHN. Peuienue OpoOHO-paAyuUOHATbHBIX Ypas-
HEeHUlL.

Memoouvl pewienus ypagueHuii: Memoovl pa6HOCUNbHBIX NPeoOPA306aAHUL, MEeMOoO0 3aMeHbl nepe-
MeHHol, epaghuueckuti memoo. Ucnonv3zosanue c8olicms QyHKYull npu peuleHuu ypasHeHui.

IIpocmetiwue uppayuonanvhvie ypasnenus euoa | f (x) =a, \/f(x) = \/g(x) .

Ypasnenus suoa x"=a .Ypasnenusa 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ AByMs nepeMeHHbIMH. JINHEHHOE ypaBHEHUE C IBYMs IIEpEMEHHBIMU. [Ipsamasn kax
epaghuueckan unmepnpemayus TUHeH020 YPAGHEHUsL C 08YMS NepPeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PelieHne cuctemMbl ypaBHEHUM.

MeToap! pelieHus: CUCTEM JIMHEHHBIX YpaBHEHHUH ¢ IBYMS MEPEMEHHBIMU: epaghuieckuii memoo,
Memoo Clod#Cce s, METO/T TTOICTaHOBKH.

Cucmembl TUHELHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHCTBa. CBOICTBA YMCIIOBBIX HEpaBeHCTB. lIpoBepka crpaBenIMBOCTH Hepa-
BEHCTB IIPH 33/1aHHBIX 3HAYEHUSX IEPEMEHHBIX.

HepaBenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBa. Obnacms onpedenenus Hepa-
seHcmea (001acmos OONYCMUMbLX 3HAYEHUL NEPEeMEHHO).

PeuieHne nMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewienus. Pewenue keadpammuvix HepaseHcms: UCNOIb308aHUe
ce0licm8 U epaguxa KeaopamuyHo QYyHKYuY, Memoo UHmMepeanos. 3anucy peulerus Keaopam-
HO20 HepaseHCmada.

Pewenue yenvix u OpobHO-payuonanbHuIX HEPABeHCME MemMoOOM UHINEPBATLO8.

CucreMbl HEPABEHCTB

CucreMbl HEPaBEHCTB C OJHOW NEepeMEHHOU. Pemenne cucreM HEpaBEHCTB ¢ OAHOW NEPEMEH-
HOM: TUHEHHBIX, Keaopamublx. 300pakeHNE PEIICHHs] CHCTEMbl HEPaBEHCTB HA YHCJIOBOU Mpsi-
MOM. 3anuch pelIeHUs] CUCTEMbl HEPABEHCTB.

DOyHKIUH

HonsiTe pyHKIUM

JlexapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. DOpPMUPOBAHME IPEACTABICHUM O METAlpeAMETHOM
MOHATUU «KoOpAHHATHD. CriocoObl 3aaaHus GYHKIHMA: aHATTUTUYECKUM, Tpadudeckuii, Ta0any-
Hbli. ['paduk dynxun. [pumepsr QyHKIMi, MomyyaeMbIX B Ipolecce UCCaeI0OBaHUs pa3iiny-
HBIX pEaJIbHBIX MPOIIECCOB M PEIICHUS 3a1a4. 3HaueHue PyHKIun B Touke. CBOMCTBA (PYHKITHNA:
00J1acTh OIpeNeNIeHUsl, MHOXKECTBO 3HAYCHUU, HYJIH, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, uem-
HOCMb/HeyemHOCcmb, TIPOMEKYTKU BO3pacTaHusl U YObIBaHUs, HanOoObIllee U HaMMEHbIIee 3Ha-
yenus. McciaenoBanue QyHKIMH 110 ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

Jluneitnass pyHKIIUSA

CoiicTBa u rpaduk nuHeiHONH QyHKIMH. YTI0BOK KO3 GUIMEHT npsmoii. Pacrionoxxenue rpa-
¢dbuka TUHEHHON (QYHKIIMKM B 3aBUCUMOCTH OT €€ YIJIOBOTO KO3 (HUIIMEHTa U CBOOOHOTO HJICHA.
Haxooicoenue kosgpgpuyuenmos nuneinoi @GyHxyuu no 3a0aHHbIM YCLOBUAM: NPOXONHCOEHUE
npAMOU yepe3 08e MOUKU C 3Ad0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU Yepe3 OaAHHYIO
MOYKY U NAPALIENbHOU OAHHOU NPAMOU.

KBagparuunas pyHkumst

CgoiicTBa u rpaduk KBagpaTuuHON GyHKUIMU (napadona). [locmpoenue epaghuxa keadpamuurol
¢dynxyuu no mouxam. HaxoxxneHue Hyneld KBaJApaTUUHOW (DYHKIIUH, MHOdCECmea 3HAYEeHUL,
NPOMENCYMKOE 3HAKONOCMOAHCIEA, NPOMENCYMKOE MOHOMOHHOCTU.

OoOpaTHast NPONOPUMOHAIBHOCTH
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k
CaoricTBa QyHKuMHU 3 = k y = —. I'unep0Oona.
X X

I'pagpuxu @pynkyui. IIpeoopazosanue cpaguxa Gyukyuu y = f(x) 014 nocmpoenus cpadu-

KO8 ynKyutl 6u0a y — af (kx+b)+c -
k , v=~x,y=3x, v =|x|-

x+b
IMocJien0BaTEILHOCTH U MPOTPECCHU
Yucnosas nociieq0BaTenbHOCTh. [IpuMepsl UHCIOBBIX MOCIEN0BATENBHOCTEW. becKOHeuHbIe 1To-
CIIeIOBATENLHOCTH. ApudMeTHIECKast MPOrpeccus U ee CBoicTBa. ['eoMeTprueckas mporpeccus.
Dopmyna obwezo unena u cymmbl 0 NEPEbIX YIEeHO8 APUPMEMUUECKOl U 2e0MempUlecKoli npo-
epeccuti. Cxo0sauasncsa 2eomempudeckas npocpeccus.
Pemmenune TekcTOBLIX 32124
3agaun Ha Bce apupMeTHYECKHE AeliCTBUS
Pemenue TekcTOBBIX 3a/1a4 apudMeTHUECKUM criocoboM. Vcrmonp30BaHue TaOIMIl, CXEM, YepTe-
XKeH, IPYruxX CPeCTB MPEICTABICHUS JAHHBIX MPU PEIICHUH 3aIa4H.
3anauyu HA IBUKeHHE, Pad0Ty M MOKYIKH
AHanu3 BO3MOXKHBIX CUTYallMii B3aUMHOTO PACIOJIOKEHUSI OOBEKTOB MPHU UX JIBUKEHUU, COOT-
HOILIEHHUs 00BEMOB BBIMIOIHAEMBIX PadOT IPU COBMECTHOI paborTe.
3agayu HA YACTH, 10JIM, IPOIEHTHI
Pemenue 3a1au Ha HAX0XKIEHUE YaCTH YKCIIA M YHCTIA TI0 ero 4acTu. Perenne 3a1ay Ha mpoIieH-
ThI U J0JH. [[pMeHeHre nponopuuii Npyu pemieHuy 3a1ay.
Jloruueckue 3agauu
Pemenue noruueckux 3anau. PeuwieHue noeuieckux 3a0ay ¢ nomowso epagos, madbauy.
OcHOBHBIE MeTO/JbI pelIeHUs] TEKCTOBBIX 3aa4: apudmeTuyeckuid, anredOpandecKkui, mnepe-
00p BapuaHTOB. [lepsuunvle npedcmasienus 0 Opyeux Memooax peulerus 3a0ay (ceomempue-
cKue u epaghuyeckue memoowl).
CraTncTUKa U TeOpHsi BEPOATHOCTEM
Crarucruka
TabnuuHoe U rpadguyueckoe NnpeacTaBieHue JaHHbIX, CTOJI0YaThIe U KPYTOBBIE JUarpamMMmbl, rpa-
bukH, MpuMEHEHUE auarpaMm U TpaduKoOB ISl ONMUCAHUS 3aBUCHMOCTEH pEaNbHBIX BEIHYMH,
u3BJIeYeHHEe MHPOpMAIMK U3 Tabnul, quarpamm U rpadukoB. OnucaTenbHble CTaTUCTUYECKUE
NoKa3aTear 4YHUCIOBBIX HAOOpOB: cpeaHee apuMeTHYecKoe, MeduaHa, HauOoIblee U
HauMeHbIlIee 3HaYeHUs. Mepbl paccenBaHus: pa3Max, OuUcnepcusi U CmaHoapmHoe OmKIOHeHue.
CrnyyaiiHasi ©3MEHYMBOCTH. MI3MEHUMBOCTD NP U3MEpeHUsiX. Pewarowue npasuna. 3akonomep-
HOCMU 8 USMEHYUBBIX BETUUUHAX.
CayuaiiHble coObITHS
Cry4aifHbIe OMBITHI (PKCIIEPUMEHTHI), dJIEMEHTapHBIC CIIydailHbie COOBITHSA (MCXO/bl). Bepost-
HOCTH 3JIEMEHTAPHBIX COOBITHIA. COOBITHS B CIYyYalHBIX IKCIEPUMEHTaX M OJaronpHsITCTBYIO-
IIME JIEMEHTApHBIE COOBITHS. BeposSTHOCTH CllyqailHBIX COOBITHH. ONBITHI C PABHOBO3MOKHBI-
MU 3JIEMEHTapHBIMH cOOBITHSIMU. Kitaccndyeckue BEpOSTHOCTHBIE OMBITHI C HCIOJIB30BAaHHUEM
MOHET, KYOUKOB. [Ipedcmasnenue cobvimuti ¢ nomowwio ouazpamm dinepa. IIlpomueononodic-
Hble cobbimus, obveOuHenue u nepeceyenue cobvimui. Ilpasuno croscenuss 6eposmHocmen.
Cayuatinviti 6vi60p. Ilpeocmasnenue sxcnepumenma 6 suoe oepesa. Heszasucumvie cobbimusi.
Ymnoorcenue eeposmnocmeii nezagucumvix coovimuii. IlocniedosamenvHule He3a8UCUMbBLE UCNbI-
manus. [IpeacraBneHue 0 He3aBUCUMBIX COOBITHSIX B KU3HU.
dnemenmovl KOMOUHAMOPUKU
Ilpasuno ymmoocenus, nepecmanogxu, gaxmopuan uucia. Couemanusi u 4uclio co4emaHull.
@opmyna uucna covemanuti. Tpeyeonvuux Ilackana. Onvimbl ¢ OONLUWUM YUCIOM PABHOBO3-
MOJICHBIX INeMEeHMAapPHbIX cobbimutl. Bwiuucnienue eeposmuocmeti 8 onvimax ¢ npUMeHeHUuem
Komounamopnuvix gopmyn. Ucnoimanus Bepuynnu. Ycnex u neyoaua. Bepoamnocmu cobvimuii 6
cepuu ucnotmanuii bepnynnu.

I'paguru pynkyuii y =g+
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Cnyuaiinvle éenuyuHbl

3Hakomcmeo co cnyuanuHbIMU 8eIUNUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CILYYaUuHblX 6e-
auuun. Pacnpeoenenue seposimnocment. Mamemamuueckoe oocuoanue. Ceolicmea mamemamu-
yeckozo odcudanus. Ilonamue o 3akone 6onvuuux yucen. Hsmepenue seposmuocmei. Ilpumene-
HUe 3aKOHA OONLUUX YUCeN 8 COYUONO2UU, CIPAX08AHUU, 8 30PABOOXPAHEHUU, obecneyeHuu be3-
ONACHOCMU HACENeHUS] 8 YUPE3BbIYAUHBIX CUMYAYUSX.

HcTopust MaTeMaTUKHU

Bosnuknogenue mamemamuxu xaxk Hayku, smansi ee pazeumus. OcHoHble pazdenvbl mMamema-
muxu. Beloarowuecss mamemamuxu u ux 6x1ao 6 pazgumue HayKu.

beckoneunocmo munooicecmea npocmuix uucen. Yucna u onunvl ompesxos. Payuonanvuele yucaa.
Ilompebnocms 6 uppayuonanvnvix yuciax. Lllkona Iugpazopa

3apoorcoenue aneeopvl 8 neopax apupmemuxu. An-Xopezmu. Poswcoenue 6yK8eHHOU CUMBOTUKU.
II. @®epma, ©@. Buem, P. /lexapm. Hcmopus eonpoca o Haxodicoenuu ¢hopmyn KopHell aneedpau-
yeckux ypasnenutl cmenenetl, bonvuux yemoipex. H. Tapmanws, /{oc. Kapoano, H X. Abenw, O.
Tanya.

llossnenue memooa koopouHam, NoO380JAIOUIE20 NEPEBOOUMb 2eoMempuiecKue 00beKmvl Ha
a3vlk aneeopul. Ilosenenue epagurxos ¢ynxyuu. P. JJexapm, I1. @epma. [Ipumepst paziuumnvix
cucmem KOOpOUHam.

3aoaua Jleonapoo Illuzanckoeo (@ubonauuu) o kponukax, uucia Pubonauyu. 3adauwa o wax-
mamuou 0ocke. Cxo00UMOCmb 2e0Mempuieckotl npozpeccuu.

Hcmoku meopuu eepossmuocmeti: cmpaxoeoe oeno, azapmuvie uepwl. 11. @epma, b.Ilackans, A.
bepuynnu, A.H.Koamoeopos.

Acmponomus u eeomempus. Ymo u xkax y3uaiu Anaxcazop, Ipamocgen u Apucmapx o pazme-
pax Jlynet, 3emau u Coanya. Paccmosnus om 3emnu 0o Jlynot u Connya. Hzmepenue paccmosi-
Hus om 3emau 0o Mapca.

Ponv  poccuiickux  yuewvix 6 pazsumuu mamemamuku: JI. Oinep. H.U. Jlobauesckuil,
11.J1.Hebwiues, C. Kosanesckas, A.H. Konimoeopos.

Mamemamuxa 6 passumuu Poccuu: [lemp I, wixona mamemamuyeckux u HAULAYKUX HAVK, pA3-
sumue poccutickoeo gpnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

Juis pacliMpeHusi coaepKareJbHON 4acTH (eaepanbHOro rocyIapCcTBEHHOr0 CTaHAapTa
OCHOBHOI'0 0011Iero 00pa3oBaHMs IO MaTeMaTUKE B 8 KJlaccax B IENSIX MOATOTOBKU y4alllUX-
sl K Mpo(puIbHOMY HM3Yy4EeHHMIO IpeaMera 100asieH | H.4..3a cueT 3Toro:
-pacIIMpeHo co/iepKaHle OCHOBHBIX Pa3/eioB MaTEeMAaTHUKH;
-n00aBlIeHbl TEMBI: MpeoOpa3oBaHUE BBIPAKEHUN, COMCPIKAIIMX 3HAK MOMYJS, KBaJpaTHBIC
yYpaBHEHHUS C TapaMeTPOM, pelIeHHe JJOTHYECKUX 3a/1ad ¢ MOMOIIbI0 IpadoB, TaOHII,

-YBEJIMYEHO KOJINYECTBO YaCOB HA [IOBTOPEHHUE.

3amaua Jleonapao Iluzanckoro (PuboHavyun) o Kpoyimkax, yucia duOoHayyn. 3amada o
IaXMAaTHOU JIOCKE.

Nctoku Teopun BEpOSITHOCTEN: CTPaxoBoe /€0, azapTHbie urpsel. [1. ®epma u b. Tlackais.
. bepuynu. A. H. Koamoropos.

Codwuzmebl, mapaoKCHI.
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TemMaTnueckoe MIIAHKPOBAHME

I'on o0yuenns — 1
IIpeamer - anredpa
Kaace -7

Bcero gacos - 105

Ne KoanuecTtBoO
HaumeHoBaHue pa3jiesioB, TeM

n/n 4acoB
1. | IloBTOpenme Kypca 6 knacca 4

2. BuipakeHus, Toxk1eCcTBa, ypaBHEHUSA 22
3. DOyHKIUHA 11
4. CreneHb ¢ HATYPAJIbHBIM MIOKa3aTeJleM 11

ILenblie BoIpaKkeHUs

S. MHuoro4jeHsl 17
6. DopMyJibl COKPALIEHHOT0 YMHOKEHHU S 19
7. Cucrembl THHEHHBIX YPABHEHUH 16
8. IloBTOpPEHME 5
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I'ox 00yvenust — 2

IIpenmer - anredpa
Kuacc -8

Bcero gacos - 108

Ne KouaunvecTBo
HaumeHoBaHue pa3naesioB, TeM
n/n 4acoB
1. | IloBTOpeHue Kypca 7 Kiaacca 7
2. | PanmonanbHble apodun 23
3. | KBagpaTHble KOpHU 19
4. | KBagpaTHble ypaBHeHUsI 21
S. | HepaBeHcTBa 20
6. | CreneHb ¢ HeJbIM NMOKa3aTejJeM. JJIeMeHThl CTATUCTHKH 11
7. | lloBTOpPEHME 11
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I'ox 00yyenusi — 3

IIpenmer - anredpa
Kaace -9
Bceero gacos - 102

No KoaunuecTBoO
HaunmeHnoBaHue pa3ieiioB, TeM

n/n 4acoB

1. | IloBTOpeHue Kypca 8 kiacca 5

2. | KBaaparuunasi pyHkuus 22

3. | YpaBHeHHs U HEPABEHCTBA C OJHOM NMepeMeHHO 14

4. | YpaBHeHHs M HEPABEHCTBA € ABYMs NlepeMeHHbIMHU 17

5. | Apudpmernyeckasi ¥ reoMeTpHUYECKAasi MPOrpeccun 15

7. | Dnemenmult KOMOUHAMOPUKU U MEOPUU EPOANMHOCIU 13

8. | lloBTOpEHMeE 16
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Onucanue yueOHO-MeTOANYECKOT0 M MATEPHAIBLHO-TEXHMYECKOT0 00ecreyeHust
o0pa3oBaTe/ILHOIO Npolecca

OcHarmienue mpoiiecca 00ydeHus anredpe odbecrneueHo OMOIMOTEYHBIM (POHIOM, TIEYaTHBIMU
MOCOOMSAMHU, a TakKe HH)OPMAIIMOHHO-KOMMYHUKATUBHBIMH CPEJICTBAMH, YIKPAHHO-3BYKOBBIMHU
MOCOOUSIMH, TEXHUYECKUMH CPEJICTBAMU 00yUEHHUS, YI€OHO-TIPAKTUYECKUM 000PYI0OBAHHUEM.

1. Bbu6suoreunsblii GpoH

e HopMmaTuBHbIE TOKYMEHThI: Ctanmapt @I'OC, IIpumepnas OOIT OO0 DI'OC, [Ipumep-
Hasl Iporpamma o Maremaruke 5-9, ABropckas nporpamma mno anredpe ®I'OC,

® KOMITJIEKThl Y4€OHUKOB, PEKOMEHJOBAHHBIX WJIM JONMYHIEHHBIX MUHUCTEPCTBOM 00pa3o-
BaHMs M Hayku Poccuiickoit denepanuu mo anredpe s 7-9 Kiaccos,

® Hay4Hasi, HAYYHO-TIONYJISIpHAsl, UCTOpUYECKas JUTepaTypa, yueOHas JauTepaTrypa, HEoO-
XO0JIuMast IJIsl TOJITOTOBKYU JOKJIAZIOB, COOOIIEHUH, pedepaToB, TBOPUECKUX padoT,

e 110co0us Ui MOATOTOBKH U MPOBEIEHUS IOCYIapCTBEHHON aTTECTAallMU M0 MaTeMaTHKe
3a KypC OCHOBHOM IIKOJIBI,

® CIIPaBOYHBIC MTOCOOUS (SHIIUKIIONECINH, CIIOBAPHU, CIIPABOYHHUKY 110 MATEMATHKE | T.I1.),

® METOIMYECKUE TIOCOOHS [IJIsl YIUTETISI.

2. ITeyaTHble mocooust

e Ta0uUITEI 11O anredpe s 7-9 KinaccoB, B KOTOPBIX TMPENICTaBICHBI MpaBHIa JEHCTBUM C
YHUClIaMi, TaOJMUIBI METPUYECKUX MEp, OCHOBHBIE MaTeMaTuueckue (HOpMYIbI, COOTHOUICHUS,
3aKOHBI, TpapuKu QyHKITHH,

® IOPTPETHI BHIIAIONIUXCS JesTeNIel MAaTeMATHKH.

3. UudopmanmonHbie cpeacTaa

® MyJIbTUMEUITHBIE 00y4Yarolue MporpaMMbl U 3JEKTPOHHBIE ydyeOHbIE M3/IaHus MO OcC-
HOBHBIM pa3ziefiaM Kypca aireOpbl, OpUEHTUPOBAHHBIE HA CUCTEMY JAMCTAHIIMOHHOTO OOyueHus
1100 MMeroIre MPoOIEeMHO-TEMAaTHUYECKUI XapaKkTep U 00eCIeunBalOT JIOMOJIHUTEIbHBIE YCIIO-
BUS JUIA U3YYEHUsI OTAETIbHBIX TeM U pazzaenoB CtanaapTa,

® MHCTPYMEHTAJIbHAS Cpela Mo MaTemartuke. VHCTpyMeHTallbHas cpela MpeoCTaBIsSeT
BO3MOXXHOCTh TIOCTPOCHUSI U UCCIeN0oBaHus TpaduKkoB (DyHKIUH, TPOBEIACHHS YHUCIOBBIX U Be-
POSITHOCTHO-CTATUCTUYECKUX IKCIIEPUMEHTOB.

4. DKpaHHO-3BYKOBbIE M0COOUS
® BI1€O(MIbMBI IO UCTOPUH PA3BUTHUS MaTeMaTHKH, MATEMaTUYECKUX UJEH U METOJIOB.
5. Texnu4yeckue cpeacTsa 00yuYeHUust

® HOYTOYK;

® [IPOEKTOD;

® IIKOJIbHAS JJOCKA;

e MapKepHas J0CKa;

® KOJIOHKH;

® CpeICTBA TEIEKOMMYyHUKAIUH;

® UHTEPAKTHUBHAS JJOCKA.

6. YueOHO-nIpaKkTHYeCKOe 000pyd0BaHHe
® KOMITJIEKT YePTEKHBIX HHCTPYMEHTOB.
7. Cniennanu3supoBaHHas yyeOHas medeab

® CTOJIbI YUYEHUUECKHUE;

® CTYIIbsI YUCHUYECKUE;

® CTOJI YUUTENBCKUM;

 H($OPMAIIMOHHBIH CTOJI.
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8. YueOHO-MeTOAMUIECKOE 00€ecTIeueHHe

Anrebpa 7-9 Kiacchl.

1.

2.
3.
4

a

11.
12.

Anrebpa. 7 knacc. MakaperueB FO.H. Yuebuuk

Anrebpa. 8 kimacc. MakaperueB FO.H. YueOHuk

Anrebpa. 9 knacc. MakaperueB FO.H. Yuebuuk

Hunaktuueckune Marepuansl mo anredpe. 7 knacc. K yueonuky FO.H. MakaperaeBa «Au-
rebpa. 7 ximace»

CamocrosiTeTbHbIE U KOHTPOJIbHBIE padoThl 1o anredpe. 7 kiacc. K yueonuky FO.H. Ma-
KapblueBa

Tectrr mo anredpe. 7 knacc. K yueOnuky MakapsraeBa FO.H. "Anre6pa. 7 kimacc"
Junaktuueckue Matepuaisl no aiaredpe. 8 kiacc. K yueonuky FO.H. MakapbrueBa «Au-
redpa. 8 kiaccy

CamocrosTenbHbIe U KOHTPOJIbHBIE paboThl 1o anredpe. 8 kinacc. K yuebnuky Makapbl-
yesa FO.H. nmox penakmueit Tenskosckoro C.A. "Anrebpa. 8 kiacc"

Tectsl o anredpe. 8 knacc. K yueOnuky Makapsruesa FO.H. «Anre6pa. 8 xkinace»

. CamocTosATeNnbHBIE U KOHTPOJIBHBIE paboThl 1o anredpe. 9 knacc. K yueonuky FO.H. Ma-

kapbrueBa noj pepakuueit C.A. TensikoBckoro "Anre6pa. 9 kiacc"

Tectwr mo anredpe. 9 xknacc. K yue6nuky FO.H. MaxkapsrueBa

Junaktudeckue Matepuaisl o aiaredpe. 9 kiacc. K yueonuky FO.H. MakapbrueBa «Au-
redpa. 9 kmaccy

9. DJ1IeKTPOHHO-METOANYECKHI KOMILJIEKT Npe3eHTaluii H BU1e0yPOKOB

Anzebpa - 8 knacc

PanmronanpHbIe 1poOK U X CBOMCTBA

CymMa ¥ pa3HOCTh Ipo0eit

[IponsBenenue u yacTHOE IpoOei

JleficTBUTEIbHBIE YKCIIa

Apudmernueckuii KBapaTHbBII KOPEHb

CgoiicTBa apu(PMETHIECKOTO KBAIPATHOTO KOPHS

[TpumeHeHne CBOWCTB apu(METHUECKOTO KBaPATHOTO KOPHS

KBanpaTtHoe ypaBHEHHUE U €r0 KOPHU

JlpoOHBbIe parmoHaIbHbIe ypaBHEHHS

YucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBeHcTBa ¢ 0JIHON MEPEMEHHON U UX CUCTEMBI

CrerneHs ¢ LEBIM ITI0KA3aTeIEM 1 €€ CBOMCTBA

OJIEeMEHTHI CTAaTUCTUKH

Anzebpa - 9 knacc

DYHKIMU U UX CBOMCTBA

KBanpaTHbiii TpEXUieH

KBanparnunas ¢pyHkuus u e€ rpagux

Crenennas ¢ynkuus. Kopens n-it crenenu

YpaBHEHUsI C OJHOU IEPEMEHHOU

HepaBeHncTtBa ¢ 0JIHOM epeMEHHON

YPaBHeHI/I}I C ABYMs IICPCMCHHBIMU U UX CHUCTCMBbI

HepaBeHCTBa C ABYMA NICPCMCHHBIMHA U UX CUCTCMBI

Apudmerraeckast Iporpeccus

I'eomeTpuueckas nporpeccust

DneMeHTbl KOMOMHATOPUKH

HauanbHble cBeeHNS U3 TEOPUU BEPOSITHOCTEN

Anzeopa — 7 knacc
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Bripaxxenus

[TpeoOpazoBaHue BbIpax)eHUI

YpaBHEHUSI C OJTHOW MEPEMEHHON

CTaTucTu4ecKne XapakTepuCTUKN

DYyHKIUKA U UX TpaduKu

Jlunetinas QyHkims

CrereHn U €€ CBOWCTBA

OnHOWIEHEI

CyMMa 1 pa3HOCTbh MHOTOUWICHOB

[TpousBenenne ogHOUYICHA M MHOTOYJICHA

IIpownsBeieHrE MHOTOUJICEHOB

KBazspaT cymMMBI 1 KBaJipaT pa3HOCTH

Pasnocth kBasipaToB. Cymma M pa3HOCTh KyOOB

[TpeoOpa3oBaHue MENBIX BRIPAKESHUN

JluneiiHble ypaBHEHUs C IBYMsI IEPEMEHHBIMU U UX CUCTEMBI

PeuieHne cucteM JIMHEWHBIX YPaBHEHUN

10. UnTepHET pecypcesbl
MunucrtepcTBo oOpa3zoBanus PO;
http://www.informika.ru/;
http://www.ed.gov.ru/ ;
http:// www.edu.ru/

http://uztest.ru

http://4ege.ru
TectupoBanue online: 5 - 11 knmacesr : http://www.kokch.kts.ru/cdo/

[Ienarormueckas Macrepckasi, ypoku B IHTEpHET B MHOTO€ JIpyroe:
http://teacher.fio.ru
Hogeie TexHoOTMU B 0Opa3oBanuu:  http://edu.secna.ru/main/

[TyreBoauTens «B Mupe Hayku» JJIs NIKOJBHUKOB:
http://www.uic.ssu.samara.ru/~nauka/

Merasanuknonenus Kupmna u Medoaus: http://mega.km.ru
JInuneii caiit: http://mathvideourok.moy.su/
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IIpuiio:kenust K nporpamMmme
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Mpuioxenne Nel

IloypouHoe muIaHupoBaHue

I'ox 00yyenns — 1
IIpeamer - anredpa
Kmacc -7

Bcero vacos - 105

Ne ypoka Tema ypoka

1 [ToBTOpenue kypca MaremMaTuku 6 kiaacca. Bo3HUKHOBEHHE MaTeMaTUKU Kak
HayKH, Tansl ee pa3BuTuss. OCHOBHBIE pa3/iesibl MaTeMaTUKH. Brigaromuecs mare-
MAaTUKHU U X BKJIaJ B pa3BUTHE HAYKHU.

2 [ToBTOpEHME Kypca MaTeMaTUKH 6 Kilacca

3 BxoaHasi KOHTposIbHAsA padoTa

4 YucnoBoe paBeHCTBO. CBOMCTBA YHUCIIOBBIX paBEHCTB. PAaBEHCTBO C MEPEMEHHOI.

5 Bripaxkenus ¢ nepeMeHHOM.

6 3HaueHUs BBIPAKECHUH.

7 IToncranoBKa BBIpa)KEHUN BMECTO NIEPEMEHHBIX.

8 Toxnectsa.

9 [TpeoOpazoBanme BeIpaKEeHUN

10 [TpeobpazoBaHue BbIpaXKeHUI

11 ITpeoOpa3oBaHue BhIpAXKEHUN

12 [IpeoOpazoBanme BeIpaKeHUN

13 Koumponvnas paboma Ne 1 no meme «Bvipasicenusl, moicoecmaea, ypasHeHUs»

14 [TousiTue ypaBHeHus U KopHs ypaBHeHus. [IpencraBienrne o paBHOCHIBHOCTH
ypaBHeHuid. O0acTh onpeneeHus ypaBHeHHs (00JIaCTh TOMYCTUMBIX 3HAYCHHIA
MepEMEHHOMN

15 JInHelHOe ypaBHEHME C OJHOM IEpEMEHHON. Pelnenue TMHENHBIX ypaBHEHU.

16 Jluneitnoe ypaBHeHue. JIuHeitHoe ypaBHeHUE ¢ mapameTpom. KoanuecTBo KopHEH
JIMHEWHOI'0 ypaBHEHUs. Penienue TMHENHBIX YpaBHEHUH C IapaMeTpPOM.

17 JIluneiinoe ypaBuenue. JluneliHoe ypaBHeHue ¢ napamerpom. KomnuecTBo KopHeit
JIMHEMTHOTO ypaBHEHMS. PellleHne TMHEHHBIX YPABHEHHI C TapaMeTPOM.

18 Pemenue 3a1a4 ¢ NOMOIIBIO YPAaBHEHUH.

19 Pemenue 3aga4 ¢ moMoIIbIO YypaBHEHUH.

20 Pewrenne ypaBHeHui 1 3a1a4.

21 CTaTuCTUYECKUE XapaKTEePUCTUKHI

22 CTaTuCTHYECKHE XapaKTEPUCTUKU

23 CTaTuCTUYECKUE XapaKTEePUCTUKHI

24 CTaTuCTUYECKUE XapaKTEePUCTUKHI

25 Koumponvnas paboma Ne 2 no meme « Bvipasicenusl, moicoecmea, ypasHeHUs»

26 OyHk1MU ¥ uX rpaduku (JlekapToBbl KOOpAUHATHI HAa TNIOCKOCTH. DopMUpOBaHUE
MPEJICTABICHUIA O METAIIPEIMETHOM MOHSATUHU «KOOpauHATh». [loHsITHE DyHKIMN.
O6macte onpeaenenust pyHkiuu. CriocoOs! 3ananust pyHkiuu. [losBnenne meroma
KOOP/AMHAT, O3BOJISIOIIETO IIEPEBOJUTh TEOMETPHUECKUE OOBEKTHI Ha SI3BIK ared-
phl. [TosiBienne rpadukoB Gynkuid. P. Jlexkapt, 1. @epma. [Ipumeps! pa3andaHbIx
CHUCTEM).

27 DYHKIIUU U UX TpaduKu
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28 OYHKIIUU U UX TpaduKu

29 OyHKIUHN U UX TpapuKu

30 DYHKIIUU U UX TpaduKu

31 Jlunelinas GyHKIMSA

32 Jluneiinas Gynkius u ee rpaduk. YTioBoit koddduiment npssmMoi. Pacronoxenue
rpaduka JMHEHHON (PYHKIIMHM B 3aBUCUMOCTH OT €€ yIJIOBOro KoadduureHta u
CBOOOIHOTO YJIEHA.

33 Jluneiinas Gynkius u ee rpaduk. Haxoxnenne ko3 huimeHToB TuHeHo QyHK-
LIMU TI0 3aJIaHHBIM YCIIOBUSIM: IIPOXOXKACHHUE IPSIMON Yepe3 JBE TOUYKH C 3aJaHHbI-
MU KOOpAMHATAMU, TIPOXOKICHUE TIPSIMOU Yepe3 JaHHYIO TOUKY U MMapallieIbHON
JTAHHOU MPSIMOIA.

34 B3anmMuoe pacnonokenre rpadKoB JIMHEHHBIX (QYHKITHH.

35 3ananue GyHKIMH HECKOJIbKUMH (popmynamu. KycodHo 3agannblie GyHKINU.

36 Konmponvnas paboma Ne 3 no meme « @ynxyuuy

37 OnpeneneHre CTENEHN ¢ HaTypaJIbHBIM I10Ka3aTeleM.

38 VYMHOXEHHUE U IeJICHUE CTECIECHEN.

39 YMHOKEHUE U I€JICHUE CTENICHEM.

40 Bo3BeneHue B CTENEHb IPOU3BEACHUSI U CTEIICHMU.

41 [IpeobOpazoBanue BRIpaXEHNUN, COIEPKAIINX CTCTICHU ¢ HATYpaJIbHBIM TTOKa3aTe-
JIEM.

42 IlonyrogoBasi KOHTpPoOJILHasI padoTa

43 OHOYJIEH U €0 CTaHAAPTHBIN BUJI.

44 VYMHOXEHHE OJHOUWIECHOB.

45 Bo3Benenue onHOUIeHA B CTETICHD.

46 OYHKIHH Y = X°, y = X° 1 HX paduKIL.

47 DOYHKIUU Y = X, y= X° M UX rpaduku.

48 Koumponvnas paboma Ne 4 no meme « Cmenens ¢ HAmypaibHbiMUu ROKA3AMESIMUY»

49 MHOro4ieH 1 ero CTaHAapTHBIN BU/I.

50 CyMMa 1 pa3HOCTh MHOTOUYJICHOB

51 CyMmMma ¥ pa3HOCTh MHOTOYJICHOB

52 [IpousBeneHre OTHOUYIEHA 1 MHOTOWIECHA

53 [IpousBeneHre OTHOYIEHA 1 MHOTOWIEHA

54 [IpousBenenre 0THOYIIEHA U MHOTOWICHA

55 [IpousBeneHre OTHOYIEHA 1 MHOTOWIEHA

56 [IpousBenenre 0THOYIIEHA U MHOTOYWJICHA

57 [IpousBeeHre OTHOUYIEHA 1 MHOTOWIEHA

58 Konmponvnas paboma Ne 5 no meme «Mnozounenvi»

59 [Ipou3sBeneHrie MHOrOUJICHOB

60 [Ipou3sBeneHrie MHOrOUJICHOB

61 [IpounsBeieHre MHOTOUJICHOB

62 [Ipou3sBeneHrie MHOrOUJICHOB

63 [IpounsBeieHrE MHOTOUJICHOB

64 [Ipou3sBeneHrie MHOrOUJICHOB

65 Konmponvras paboma Ne 6 no meme «Mnozounenvi»

66 KBanpar cyMMbl 1 KBaJipat pa3HOCTH

67 KBazpaT cymMmMBbI U KBaJpaT pa3HOCTH

68 KBanpar cyMMbl 1 KBaJipat pa3HOCTH

69 KBazipaT cymMMBbI U KBaJpaT pa3HOCTH

70 KBanpar cyMMbl 1 KBaJipat pa3HOCTH

71 Pasznocts kBagpaToB. CymMMa U pa3HOCTh KyOOB
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72 Paznocts kBampaToB. Cymma u pa3HOCTh KyOOB

73 PaszHocth kBagpaToB. CymMMa U pa3HOCTh KyOOB

74 Paznocts kBampaToB. Cymma u pa3HOCTh KyOOB

75 PaszHocth kBagpaToB. CymMMa U pa3HOCTh KyOOB

76 PaznocTs kBasmpaToB. Cymma u pa3HOCTh KyOOB

77 Konmponvnas paboma Ne 7 no meme « Popmynvl cOKpaweHHO20 YMHOHICEHUS»

78 ITpeoOpa3oBaHme MENBIX BEIPAKEHUI

79 ITpeoOpazoBaHme MENBIX BBIPAKECHUN

80 ITpeoOpa3oBaHme MENBIX BEIPAKEHUI

81 [TpeoOpazoBaHme MENBIX BBIPAKECHUN

82 ITpeoOpa3oBaHme MENBIX BEIPAKEHUI

83 ITpeoOpazoBaHme MENBIX BBIPAKECHUN

84 Konmponvnas paboma Ne 8 no meme « Dopmynvl COKpAUWEHHO20 YMHONCEHUSL)

85 YpaBHEHHE ¢ IBYMS IEPEMEHHBIMU.

86 JIuHeitHoe ypaBHEHHE C IBYMS IEPEMEHHBIMU.

87 I'padux MuHEHHOTO ypaBHEHUS ¢ ABYMS MepeMeHHbIMU. [Ipsimast kak rpaduyeckast
WHTEpIpEeTaIMs] JUHEIHOTO YpaBHEHUS C ABYMS MTEPEMEHHbBIMHU.

88 ['paduik JIMHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMH.

89 [ToHsiTHE cCTEMBI IMHEHHBIX YPABHEHUM C IByMs IEpEMEHHBIMU. Pelienue cu-
CTEMBbI YPaBHEHHU.

90 I'paduaeckuii MeToa pereHus: CHCTEM ypaBHEHUH.

91 Croco0 ITOICTaHOBKHY.

92 Crioco0 MOJCTaHOBKH.

93 Croco0 IT0ICTaHOBKHY.

94 Crioco6 croxxeHusl.

95 Crnioco0 cl10KeHHUs.

96 Penienue 3a1a4 ¢ MOMOULIBIO CUCTEM.

97 PemreHne 3a1a4 ¢ TOMOIIBIO CUCTEM.

98 Pemrenue 3agad ¢ mOMOIIBIO CHCTEM.

99 Penienue 3a1a4 ¢ IOMOLIBIO CUCTEM.

100 Konmponvnas paboma Ne 9 no meme « Cucmemvt 1uHeliHbIX YPAGHEHUL»

101 [ToBTOpenue. JlecTBHUS C MHOTOUJIEHAMU

102 [ToBTOpenune. @opmMysbl COKPAIEHHOTO YMHOKEHUS

103 IIpomexxyTounasi arrecranusi. TecTupoBanue

104 IloBrOpenue. YpaBHeHuUs.

105 [ToBTOopenune. dyHKIMS
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I'ox oOyvennst — 2
IIpeamer - anredpa

Kaacc -8
Bcero uacos - 108
Ne ypoka Tema ypoka

1 IIoBTOpeHue Kypca 7 Kiacca

2 IToBTOpEHue Kypca 7 Kiacca

3 IIoBTOpeHue Kypca 7 Kiacca

4 BxoaHasi KOHTpoJIbHAs padoTa

5 ParmonanbHblie BeIpakeHUs. Anredpanueckasi 1poob. JlonycTUMble 3HaUYSHHS T1e-
PEMEHHBIX B IpOOHO-PAIIMOHATBHBIX BHIPAKEHUSX.

6 PanmonanbHbIe BRIpaKEHUS

7 OCHOBHOE CBOMCTBO IpOoOH

8 Coxkpaienue apooei

9 Cokparnienue apobeit

10 CyMMa 1 pa3HOCTb Apo0Oeit

11 CymMma u pa3HOCTh po0eit

12 CyMMa 1 pa3HOCTb Apo0Oeit

13 CymMma u pa3HOCTh po0eit

14 CyMmMa U pa3HOCTb ApoOeit

15 CyMMa 1 pa3HOCTb ApoOeit

16 Koumponvnas paboma Ne 1 no meme « Payuonanvrvie 0poouy

17 [TpousBenenne u yactHoe pobeit

18 ITpou3sBeneHue u yacTHoe ApoOeit

19 [TpousBenenne u yactHoe pobeit

20 ITpeoOpa3oBaHue parMOHAIBHBIX BHIPAXKECHUN

21 ITpeoOpa3oBaHue parMOHAIBHBIX BHIPAXKECHUN

22 ITpeoOpazoBanme panoOHATbHBIX BRIPAKCHHI

23 ITpeoOpa3oBaHue parMOHAIBHBIX BHIPAXKECHUN

24 [IpeobOpazoBanme panoHaIbHBIX BeIpakeHH. [Ipeobpa3oBaHue BbIpaKeHUM, CO-
JIepKAIIUX 3HAK MOTYJISL.

25 Oynknus y=k/x, CBOMCTBa, runepooIa.

26 @Oynkius y=k/x, cBOHCTBa, rpapuk

27 Koumponvnas paboma Ne 2 no meme « Payuonanvrvie 0poouy

28 MHOk€eCcTBO pallMoOHaIbHbIX YyKcen. CpaBHEHUE pallUOHAIIBHBIX yucen. JleiicTBus ¢
parmoHanbHBIMU YrciamMu. [IpeacTaBneHue palmoHaIbHOTO YUCTa JECATHIHON
TPOOBIO.

29 ITonsaTue 06 nppanroHaIbHOM YKcie. Pacio3zHaBaHue HPPAIIMOHAIBHBIX YUCEIT

30 MHO0X€eCTBO IeHCTBUTEILHELIX YHUCE.

31 Apudmernueckuil KBaJpaTHBII KOPEHb

32 ApudmeTrndeckuii KBaJpaTHBIN KOPECHb

33 Apudmerndeckuii KBaJpaTHBIN KOPECHb

34 Apudmernueckuil KBaJpaTHBII KOPEHb

35 CBoiicTBa apu(PMETHISCKOTO KBAAPATHOTO KOPHS

36 CBoiicTBa apu(hMETHUECKOr0 KBaJIPATHOTO KOPHS

37 CBoiicTBa apu(PMETHICCKOTO KBAAPATHOTO KOPHS

38 Koumponvnas paboma Ne 3 no meme «Keaopamuvle KopHu»

39 [IpuMeHeHne cBOWCTB apu(PMETHIECKOTO KBAJAPATHOTO KOPHS
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40 [IpumMeHeHne cBOWCTB apu(PMETHIECKOTO KBAJAPATHOTO KOPHS

41 ITpumMeHeHne CBOWCTB apu(METHYECKOT0 KBaJPAaTHOTO KOPHS

42 IlonyrogoBasi KOHTpPoOJILHasI padoTa

43 ITpumeHeHne CBOWCTB apu(METHYECKOTO KBaJPAaTHOTO KOPHS

44 [TpumMeHeHne cBOWCTB apu(PMETHIECKOTO KBAJAPATHOTO KOPHS

45 ITpumeHeHne CBOWCTB apu(METHYECKOT0 KBaJPAaTHOTO KOPHS

46 ITpumeHeHne CBOWCTB apu(METHYECKOT0 KBaJPAaTHOTO KOPHS

47 Konmponvnas paboma Ne 4 no meme « Keaopammvie kopru»

48 Omnpenenenre KBaJpaTHOrO ypaBHeHuUs. HenosHble KBagpaTHbIE YPABHEHMUSI

49 Pemienue kBagpaTHBIX ypaBHEHUM BBIJICIICHUEM KBaJlpaTa JBy4YJIeHa

50 DopMyIIbl KOPHEN KBAJPATHOI'O YPABHEHUS

51 Pemenue kBagpaTHBIX ypaBHEHUI 110 (hopMyIam

52 Pemenue kBagpaTHBIX ypaBHEHUM 110 (hOpMyIam

53 Penienue KBaipaTHBIX ypaBHEHUH MO popMynam

54 Pemenue 3aga4 ¢ mOMOIIBIO KBAJIPATHBIX YPABHEHUI.

55 PemreHne 3a1a4 ¢ IOMOIIBIO KBAIPAaTHBIX YPABHEHUM.

56 Teopema Buera.

57 Teopema Buera. Pemenne kBagpaTHBIX YpaBHEHHI Pa3HBIMH CIIOCOOAMU

58 Konmponvnas paboma Ne 5 no meme «Keaopammuvie ypasnernusy

59 JlpoGHBIC panioHaIbHbIC YPaBHEHUS

60 JlpoOHbIe parmoHanbHbIC YpaBHEHUS

61 JlpoGHBIC panoHaIbHbIC YPaBHEHUS

62 JlpoOHbIe parmoHanbHbIC YPAaBHEHUS

63 3ajaun Ha JBWIKEHUE, PaOOTy U MOKYIKH. AHAJIN3 BO3MOXKHBIX CUTYyaIlMil B3aMHO-
IO PacroI0KeHUs1 0OBEKTOB P UX JIBUKEHHUHU, COOTHOLICHUS 00HEMOB BBITIOJHSI-
€MBIX pabOT MPU COBMECTHOM padoTe.

64 Pemenue 3a1a4 ¢ NOMOIIBIO pallMOHATIbHBIX YPABHEHUM

65 Pemrenne 3a1a4d ¢ TOMOIIBIO PALIMOHATILHBIX YPaBHEHUN

66 Pemenue 3aga4 ¢ moMoIbIO0 pallMOHAIBHBIX YPaBHECHUN

67 PemreHne 3a1a4d ¢ TOMOIIBIO PALIMOHATIBHBIX YPAaBHEHUN

68 Konmponvnas paboma Ne 6 no meme «Keaopammuvie ypasnernusiy

69 UuciioBble HEPABEHCTBA U UX CBOMCTBA

70 UucnoBble HEPABEHCTBA M X CBOMCTBA

71 UucnoBble HEPABEHCTBA M MX CBOMCTBA

72 UuciioBble HEPABEHCTBA U UX CBOMCTBA

73 UucnoBble HEPABEHCTBA M MX CBOMCTBA

74 UuciioBble HEPABEHCTBA U UX CBOMCTBA

75 UucnoBble HEPABEHCTBA M MX CBOMCTBA

76 UuciioBble HEPABEHCTBA U UX CBOMCTBA

77 Konmponvnas paboma Ne 7 no meme «Hepasencmeay

78 HepaBeHcTBa ¢ 01HOM EPEMEHHON U UX CHCTEMBI

79 HepaBeHcTBa ¢ 0HOM IEPEMEHHON U UX CUCTEMBI

80 HepaBeHcTBa ¢ 01HOM EPEMEHHONW U KX CHCTEMBI

81 HepaBeHcTBa ¢ 01HOI IEpEMEHHON U UX CUCTEMBI

82 HepaBeHcTBa ¢ 0/1HOM EPEMEHHONW U UX CHCTEMBI

83 HepaBeHcTBa ¢ 01HOI EpEMEHHON U UX CUCTEMBI

84 HepaBeHcTBa ¢ 01HOI IEpEMEHHON U UX CUCTEMBI

85 HepaBeHcTBa ¢ 01HOM NEPEMEHHON U KX CHCTEMBI

86 HepaBeHcTBa ¢ 01HOI IEpEMEHHON U UX CUCTEMBI

87 HepaBeHcTBa ¢ 01HOM EPEMEHHONW U UX CHCTEMBI
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88 Konmponvnas paboma Ne 8 no meme «Hepasencmeay

89 CreneHb C 1IeJIbIM MTOKa3aTeNeM U e€ CBOICTBa

90 CreneHb C LIEJIBbIM ITI0Ka3aTeIeM U €€ CBOMCTBA

91 CreneHb C 1IeJIbIM MTOKa3aTeneM U e€ CBOICTBa

92 CreneHb C LIEJIBIM ITI0Ka3aTeIeEM U €€ CBOMCTBA

93 CreneHb C 1IeJIbIM MTOKa3aTeNieM U e€ CBOICTBa

94 CreneHb C 1IeJIbIM MTOKa3aTeNeM U e€ CBOICTBa

95 Konmponvnas paboma Ne 9 no meme «Cmenens ¢ yenvim nokazamenem. IiemeH-
Mol CIMAmMUCmuKuy

96 COop u rpynmmupoBKa CTATUCTUYECKUX JAaHHBIX. TabmuuHoe U rpadudeckoe mpe-
CTaBJICHUE JAHHBIX, CTOJOYATHIC U KPYTOBBIC IHATPAMMBI, TPaQUKH.

97 COop u rpynmupoBKa CTATUCTUUECKUX JaHHBIX. COOp M rPyNIIUPOBKA CTATUCTHYC-
CKUX JaHHBIX. TabmuuHoe U rpaduyeckoe npeAcTaBIeHUe TaHHbIX, CTOI0YaThIe U
KpPYroBBI€ JHarpamMmmbl, TpaduKH.

98 Harnsinnoe mpencraBienue cratucTuueckoi uHpopmanuu. [Ipumenenue quarpamm
U rpaduKOB JUI OMUCAHUS 3aBUCUMOCTEH pealbHbIX BEIMYNH, U3BICUECHUE UH-
¢dbopmanuu u3 TabIUL, TMArpaMM U rpadukos.

99 Mepbl paccenBaHus: pa3Max, TUCIEPCHS U CTAHJIAPTHOE OTKJIOHECHHE.

100 IToBTopenue. OcHOBHOE CBOMCTBO npoOu. CokpaleHne ApoOei.

101 IToBTopenue. [IpeoOpa3oBaHne panrOHAIBHBIX BBIPAKCHHIA

102 ITosTOopenue. KBagparHeie KOpHU

103 IIpomexyTounas arrecranus. TectupoBanue

104 IToBTOopenune. KBagpaTHbie ypaBHEHU

105 [ToBropenue. Penienrie HepaBEHCTB C OJHOM NEPEMEHHOM.

106 [ToBTOpeHue. Pemienne cucTteM HEPABEHCTB C OJHOM MEPEMEHHOM.

107 [ToBTOopenue. CBOMCTBO CTEMEHW C IEJIbIM [OKA3aTeNIEM €.

108 [ToBTOpeHue. DneMEeHThl CTATUCTUKHI
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I'ox 00yyenusi — 3
IIpeamer - anredpa
Kaace -9
Bceero gacos - 102

No Tema ypoka
ypoka
IloBTOpenue kypca 8 ki (54)
1 JlpoOHBbIe parmoHaibHbIe BEIPAKEHUSI.
2 KBaspaTHbIli KOPEHb U €r0 CBOMCTBA.
3 KBaznpaTHble ypaBHEHUS.
4 CreneHn ¢ LEILIM ITI0Ka3aTEIEM.
5 Jmarnoctuueckas padoTa 3a Kypc 8 kiacca.
1. Kpagpatuunasa ¢ynknus (22 4)
6 [Tpumeps! QyHKLINIA, TOTYyYaEMBIX B IPOLIECCE UCCIEIOBAHUS PA3IIUYHBIX PEAbHbBIX MPO-
IIECCOB M pelIeHMs 3aa4. 3HaueHue (PYHKIMH B TOUKE.
7 Oynknus. O0JacTh ONPEAEICHUsT W 001acTh 3HAYCHHH (DYHKITUH.
8 CpoiictBa ¢ynkuuit. Hynu ¢pynkuuu. [IpoMexxyTKH 3HAKOMOCTOSIHCTBA.
9 CgoiictBa ¢pyakuumid. [[pomexxyTku Bo3pacTaHus U yObIBaHUsI, HAMOOJIbIIIEE U HAUMCHBIIICE
3HauYCHUE.
10 UccnenoBanue ¢pynkuuu mo ee rpaduky. [IpeacraBienue o0 acHMIToTax.
HenpepsiBHOCTH QyHKIINH.
11 KBanpaTHblli TpEXUJIEH U €ro KOPHHU.
12 PaznoxeHne KBaJgpaTHOTrO TPEXWICHA HA MHOMXUTEIIH.
13 BBogHasi KOHTpoJIbHAs paboTa
14 PaznoxeHue KBaJgpaTHOTrO TPEXWICHA HA MHOMXUTEIH.
15 Pa3nosxeHHe KBaApaTHOrO TPEXUICHA HA MHOKUTEIIH.
16 Konmponvnas paboma Nel no meme «Ceovicmea ¢hynkyuii. Keaopamuwiii mpexuneny.
17 DyHKIUA y:ax2 , €€ CBOWMCTBa, rpaduK.
18 IIpeo6pasopanue rpaduka dyukmun ¥ =/ (X) 1 noctpoenus rpapukos GpyHKIUHI BUIa
y:af(kx+b)+c.
19 CgoiicTBa u rpaduk kBaapatudHoi QpyHKuM (mapadona). [locrpoenue rpaduka kBagpa-
TUYHOU (DYHKIIUU O TOYKAM.
20 Haxoxnenue Hysei KBaJIpaTuaHON (QyHKIINH, MHOXECTBA 3HAYEHUI, TPOMEKYTKOB 3Ha-
KOIMOCTOSTHCTBA, MPOMEKYTKOB MOHOTOHHOCTH.
21 ITocTpoenue rpapuka KBagpaTHUHON (QYHKIIHH.
22 IToctpoenue rpaduka KBagpaTHUHON (QYHKIIHH.
23 OyHKIMg y = X'
24 Kopens n-ii crenenu.
25 CTeneHb C paliMOHATbHBIM MTOKA3aTEIEM.
26 y=a-+
'paduxy GyHKImin x+b yv=~x y=Ux_y=[x
27 Kontposbnas padota No2 o teme «KBaaparnunas QyHKITHS
3.YpaBHeHHs 1 HEPABEHCTBA C O/THON nepeMeHHoil (14 4.)
28 Llenoe ypaBHeHHME M €ro KOpHHU. PemieHue ypaBHeHHH METOIOM PaBHOCHIIBHBIX MPEOO-
pa30BaHMUIl.
29 YpaBHEHUs], IPUBOJUMBIE K KBaJIPaTHBIM.
30 YpaBHEHUsI, TPUBOJAUMBIE K KBaJIpaTHBIM.
31 PelieHre ypaBHEHUH C IIOMOLIBIO PA3JI0KEHHUsSI HA MHOXKHUTEIIH.
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32

Penienne ypaBHEHHI C MOMOIIBIO BBEJACHUS HOBOW MEPEMEHHOM.

33 Pemenne ypaBHEHUH C MOMOIIBIO TpadUKOB.

34 I[Ipocreiimue uppanuoHaabHbIE YPABHEHMS BUIA \/ f(x)=a, \/ f(x)= \/ g(x)

35 JlpoOHBbIe paroHaIbHbIE YPaBHEHHUSI.

36 YpaBHeHUs BUJA . YPABHEHMS B LENIbIX YHCIIAX.

37 Pelienne HepaBeHCTB BTOPOM CTENEHU C OJHON NEPEMEHHOM C UCIOJIb30BAHUEM CBOMCTB U
rpaduka KBaapaTHuHON (PYHKIMHU. 3anKch pelIeHns KBaJpaTHOTO HEPaBEHCTRA.

38 Penienne HepaBeHCTB BTOPOW CTENIEHU C OJHOM NTEPEMEHHOM.

38 Penienune nensix v ApoOHO-PAIMOHAIBHBIX HEPABEHCTB METOOM MHTEPBAJIOB.

40 Penienne HepaBEeHCTB METOIOM MHTEPBAJIOB.

41 Koumponvnas paboma Ne3 no meme « Ypasnenusi u Hepagencmea ¢ 00HOU nepemMeHHOU).
4.YpaBHeHHUs] M HEPABEHCTBA C ABYMs nepeMeHHbIMH (17 4.)

42 YpaBHEHHE ¢ IBYMs NTIEPEMEHHBIMU U €T0 TpaduK.

43 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 TpaduK.

44 ['padpraeckuii ciocoO pemeHnst CHCTEM YpaBHECHHIA.

45 I'padmueckuii cnocod pemeHust CUCTeM YpaBHEHHI.

46 Pelienust cuctem JTMHEWHBIX YPABHEHHUM C IBYMS IEPEMEHHBIMU METOJIOM CJIOKEHHUS, Me-
TOJIOM NOJCTAHOBKH.

47 Pemienue cucrem ypaBHEHHI BTOPOM CTENICHU.

48 Pemienue cucrem ypaBHEHHI BTOPOM CTENICHU.

49 IlosryrogoBasi KOHTpoJIbHAs padoTa

50 Pemienue cucrem ypaBHEeHH BTOPO cTeneHnd. CUCTEMbl IMHEHMHBIX YpaBHEHUH € Mmapa-
METPOM.

51 Pemienue 3a1a4d ¢ NOMOIIBIO CUCTEM YPaBHEHUI BTOPOM CTEIEHH.

52 Pemienue 3a1a4 ¢ TOMOIIBIO CUCTEM YPABHEHUHN BTOPOM CTEIEHHU.

53 Pemienue 3a1a4d ¢ NOMOIIBIO CUCTEM YPaBHEHHUI BTOPOM CTEIIEHH.

54 HepaBeHncTtBa ¢ 1BymMs NEpeMEHHBIMH.

55 HepaBeHncTBa ¢ 1ByMsi IEPEMEHHBIMH.

56 CucreMbl HEpABEHCTB C JIByMs IEPEMEHHBIMU.

57 CucTeMbl HEpaBEHCTB C IBYMs IEPEMEHHBIMHU...

58 Kontponbnas padota No4 o Teme «YpaBHEHHUS U HEPABEHCTBA C IBYMsI TTEPEMEHHBIMUY.
5. Apudmernueckas u reomerpudeckas nporpeccuu (15 d.)

59 Hucnosas nocinenoBaTesbHOCTH. [IpuMepsl YUCIIOBBIX IOCIEA0BATENBHOCTEH. beckoHeu-
HBIE MTOCJIE0BATEIHHOCTH.

60 Omnpenenenne apudmernyeckoi nporpeccun. Dopmysa n-ro wieHa apuPpMeTunIecKoit
POTPECCHUHU.

61 dopmyiia n-ro wieHa apupMeTUIECKON IPOTrpecCui.

62 ®dopMyra n-ro wWieHa apuPpMETHIECKON MPOrPECCrH.

63 @opmylia CyMMBl TEPBBIX N WICHOB apU(METHYECKON NPOTPECCHH.

64 ®dopMyna CyMMBI TEPBBIX N WICHOB apu()PMETHUECKOW MPOTPECCHUHU.

65 KontponbHas pabota Ne5 o reme «Apudmernyeckas Tporpeccus.

66 Onpenenenne reom.erpuueckoi mporpeccuu. @opmyna n-ro wieHa reoMeTpUUECKOU
IPOTPECCHUH.

67 dopMyna n-ro 4WieHa reOMETPUYECKON IIPOrPECCUM.

68 DopmyJibl CYMMbI N-MIEPBBIX YJIEHOB F€OMETPUUYECKON TPOTrPECCHH.

69 @DopMyIbl CyMMBbl N-IEPBBIX WIEHOB T€OMETPUUYECKON IPOTPECCUHU.

70 beckoHeuno yObIBaromas reoMmerpuueckasl nporpeccus. CXoasamascs reoMeTpudecKas
IPOrpeccusl.

71 Pemenne kKOMOMHUPOBAHHBIX 3aJlad Ha IMPOTPECCHUH.

72 3amura npoekToB: 3agada Jleonapao [Inzanckoro (Oubonayum) o KpoJuKax, Yucia
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®dubonauyu. 3amaya o maxmMaTHo 1ocke. CXOAMMOCTh T€OMETPUUECKON MPOTPECCHUH.

73 KontponbHas padota Ne6 o reme «I'eomerpuyeckasi Mporpeccus»
7. DeMeHThl KOMOWHATOPUKHU U TeOpUH BeposTHocTel (13 4.)

74 [Tpumeps! koMOMHATOPHBIX 3a1a4. [IpaBuIO0 yMHOXKEHHS, IEPECTaHOBKH, (pakTOpHa 4uc-
Ja.

75 [Tpumeps! koMOMHATOPHBIX 3a1a4. [IpaBuIO0 yMHOXKEHHS, IEPECTAHOBKH, (pakTOpra 4uc-
Ja.

76 Pa3memeHns.

77 Tpeyronapauk ITackans. OnbIT ¢ OOJBIIMM YHCIOM PAaBHOBO3MOKHBIX 3JIEMEHTApHBIX CO-
OBITHI.

78 Coueranus u ynucio couerannii. PopMyiia yuciaa COYETAHUN.

79 Brrumncienne BepoATHOCTEH B ONBITaX ¢ MPUMEHEHHEM KOMOMHATOPHBIX (hopmyd. Mcrbi-
tanust bepuymnu. Ycnex u Heynada. BepostHocTu coOBITHIA B cepun ucnibiTanuil bepays-
M.

80 OTHOCHUTENBHASA YaCTOTa CIIyYaltHOTO COOBITHS. OTBITHI C OOJIBIINM YHCIOM PaBHOBO3-
MO>KHBIX AJIEMEHTapHbBIX COOBITHI. Bbrunicnenue BepossTHOCTEH B ONbITaX C MPUMEHEHUEM
KoMOuHaTOpHBIX opmy:. Ucnbitanus bepaymu. Ycenex u Heynaya. BepostHoctu coObl-
THI B CEpUU UCTIBITAaHUN bepHym.

81 CrnyuaiiHbie OTBITHI (IKCIIEPUMEHTHI ), JJIEMEHTapHbIE clydaiiHbie coObITHS (MCXOb1). Be-
POSITHOCTH 3JIeMEHTapHbIX COOBITUN. COOBITHS B CITydyalfHBIX SKCIIEPUMEHTaX U Oiaronpu-
STCTBYIOIIME IEMEHTapHbIE COOBITHS. BEpOSTHOCTH CiTydallHBIX COOBITHH.

82 BeposTHOCTh paBHOBO3MOXKHBIX COOBITHI. VICTOKHM TEOPUH BEPOSITHOCTEH: CTPAXOBOE Jie-
10, a3apTHble Urpsl. I1. depma, b.I1ackans, 5. bepuymiu, A.H.Koamoropos.

83 BeposTHOCTE paBHOBO3MOXKHBIX COOBITHI. OMBITHI C PABHOBO3MOYKHBIMH AJIEMEHTAPHBIMU
coObITusIMH. Kitaccndeckne BEpOSITHOCTHBIE OTBITHI C MCTIOIb30BAHUEM MOHET, KyOUKOB.

84 3HAKOMCTBO CO CIIy4aliHbIMU BEJIMUMHAMH HA IPUMEPAX KOHEUHBIX IUCKPETHBIX CIydyaii-
HbIX BennuuH. Pacnipenenenue BeposaTHocTeil. MaTeMatndeckoe oxuaanue. CBOWCTBA Ma-
TEMaTUYECKOI0 0’KHUIaHUSI.

85 [TonsiTue o 3akoHe Gonpmux uncen. Mzmepenue BepositHocTel. [IpumeHeHue 3akona
OOJIBIINX YHCEN B COLMOJIOTHH, CTPAXOBaHUH, B 3[paBOOXPAHEHUH, 00ecTieyeHnH Oe3-
ONACHOCTH HACEJICHUsI B YPE3BbIYAHBIX CUTYyalUsX.

86 KonTtponbHast padota Ne7 o reme «31eMEeHThl KOMOMHATOPUKU U TEOPUU BEPOSITHO-
CTEN»

8. lloBTOpenue (16 4.)
87-89 IIpome:xxyTounasi arrecranusi. TectupoBaHue

90 Brruucnenusi.

91 3amaun Ha Bce apu(METUUCCKHE ICHCTBHUS.

92 Penrenue TeKCTOBBIX 3a7ad.

93 3ajaun Ha YaCcTH, JIOJIH, IPOIIECHTHI.

94 CTeneHu U KOpHHU.

95 ToxecTBeHHbIE TPeoOpa30OBaHNUS.

96 YpaBHEHUS ¥ CUCTEMbI YPaBHEHUH.

97 HepaBeHcTBa 1 CUCTEMBI HEPABEHCTB.

98 DyHKINK U UX CBOMCTBA. ['paduk hyHKIIHH.

99 [Iporpeccun.

100 ITporpeccun.

101 O1eMeHThl KOMOMHATOPUKH.

102 DJIEMEHTHI TEOPUHU BEPOSTHOCTEM.
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