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PABOYAS TIPOTPAMMA

IIpeamer MaremaTHka

Kanace 59

CocraBuTe/H Jlpena C.I'., Bensesa O.®., Vnpiouna JILA., Xaitbpaxmanosa JILA.
IIporpamma Marematiku 5-6 wnacc. Aprop H.SI. Buenkun/ Pabouas nporpamma.

MaremaTuka 5-6 kiacc, aBT. - coct. B.M. XoxoB. - M.: Muemosuna, 2014
[Mporpamma s OY. Anrebpa.  7—9  knaccw/ast.  1O.H.
Maxaperues//coctaButens T. A. bypmucTposa - M. : Ilpocserenue, 2014.
[eomerpusi. Pabouast mporpamMma K yuebuuky JI.C. AranacsaHa v Jp. 7-9
wrace / asr. Artmacsn JI.C., B.®. Byrysos., Kanomres CB. - M.
ITpoceemenne, 2014.

YMK Aure6pa. 7 knacce. 10.H. Maxapbiies, H.I. Munmok, K.W. Hemxos, C.b.
Cysoposa]; mox pen. C.A. Tensikosekoro. — M.: ITlpocsemenue, 2016.
Ieomerpus. 7-9 kmaccel. JI.C. Aranacsn, B.®. Byrysos, C.b. Kajiomiesa 1
ap. — M.: Ipoceelienue, 2015
Anrebpa. 8 Kacc. [0.H. Makapsiues, H.I'. MuH oK, K.W. Hemxos, C.b.
CyBOpOB. M.: Tlpocsemenue, 2013.I'eomerpus. 7-9 *gmacesr J1.C.
Aranacsis, B.®. Byrysos, C.b. Kagomuesa u ap. — M.: Ipoceeenne,2016
Aunre6pa. 9 xmace. 10.H. Maxapsraes, H.I'. MunIoK, K.U. Hemkos, C.b.
CysopoBa. M.: Tlpocsemenue, 2017.Teomerpus. 7-9 wmacenl. JLC.
Aranacsi, B.®. Byrysos, C.B. Kagomuesa u ap. — M.: Tlpocsemenne, 2015

KJ1acc KJIacce KJIacce KJ1acC KJIacce
5 6 7 8 9
KosinuecTBo 4acoB B roay: 170 170 204 204 170
3 5 6 6 S

KoJsinuecTBO 4acOB B HeAEJIH0:

CAMAPA, 2019




IlosicHuTeEIBLHAS 3aMUCKA

Paboyas mporpamma no maTeMaTHKe U 5-9 kiaccoB pazpaboTaHa Ha OCHOBAaHUH:

1 3akona Poccuiickoit @eneparuu «O06 obpasoBanuu B Poccuiickoii Depeparim

2. @denepanbHOTO TOCYAAPCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHIApTa OCHOBHOTO
obmiero oOpa3oBaHmsl, yTBEPKISHHOTO TpHKa3oM MuHHCTEpCTBa OOpa3oBaHusi u Hayku P
Ne 1897 ot 17 nexabpst 2010 r.

3. OOIT OO0 MBOY lIkousr Ne 29 r.0. Camapa

4. ABTOPCKHX IIPOTPAMM:

Matremaruku 5-6 xiacc. ABrop H.f. Bunenkun/ Pabouas mporpamma. Marematuka 5-6 kiacc,
aBT. - cocT. B.W. J)Koxos. - M.: Muemosuna, 2014

[Mporpamma st OY. Anrebpa. 7—9 xnaccei/aBt. FO.H. Makaperues//coctaBurens T. A.
Bypmuctposa - M.: Ilpocsemienue, 2014.

I'eometpus. Pabouast mporpamma k yueOnuky JI.C. AtanacsHa u np. 7-9 kmacc / aBT. ATHacsH
JI.C., B.®. byry3os. Kagomiie C.B. — M.: [Ipocsemienue, 2014.

Maremaruueckoe 00pa3oBaHUE UTPAET BAXKHYIO POJIb B MIPAKTUUYECKOMN )KM3HU OOIIECTBA,
KOTOpas cBs3aHa ¢ OpMUPOBAHUEM CITOCOOHOCTEN K YMCTBEHHOMY SKCIIEPUMEHTY.
[IpakTrueckas MoJae3HOCTh MpeaMeTa 00YCIOBIEHa TEM, YTO MPOUCXOAUT (POPMHUPOBaHKE OOLIUX
croco00OB HMHTEIIEKTYAIBHOW JESITEIbHOCTH, 3HAYMMOW I Pa3IUYHBIX Cep YeTOBEUECKOU
JIEeITEILHOCTH.
be3 6a30Boil MareMaTHYEeCKOW MOATOTOBKHA HEBO3MOXXHO CTaTh OOpPa30BaHHBIM UYEIIOBEKOM, TaK
KaK OBJIAACHHUEC MATCMATHUYCCKMMHU 3HAHUIAMHU U YMGHI/ISIMI/I H@O6XOJII/IMO JJIA HpOJIOJ'DKCHI/ISI
00pa3zoBaHusl, H3y4EHUS CMEKHBIX TUCIHUIUINH, TPUMEHEHHUS B IOBCETHEBHOM KU3HM.

OO0yueHrne MaTeMaTWKEe JAaeT BO3MOXXHOCTh (POPMHUPOBATH y YYAIIUXCS KadyecTBAa MBIIUICHUS,
HEOOXOMMBIE JIJIS afaNnTallii B COBPEMEHHOM HH(POPMAIIMOHHOM OOIIECTBE.

AKTYaJbHOCTh JaHHOW MPOTPaMMBbI OMPEACIACTCS TEM, YTO B OCHOBE MOCTPOCHUS JAHHOTO
Kypca JISKUT UJies TyMaHU3alluu 00ydeHUs, COOTBETCTBYIOIIAs COBPEMEHHBIM IIPEICTABICHUSIM O
LEAX IIKOJBHOTO OOpa3oBaHMsI W YACHSIoNias 0co00e¢ BHHUMAaHUE JIMYHOCTH YYCHHKA, €ro
HHTEepecaM U criocoOHocTsAM. [Ipemnaraemeiii Kype Mmo3BojisieT odecrneunTh (popMUpOBaHHE Kak
MPEAMETHBIX YMEHHUH, TaK M YHUBEPCAIbHBIX YYEOHBIX JIEHCTBHM IIIKOJHHUKOB, a TaKKe
crocoOCTBYeT AOoCTHXKEHUIO ompeaen€éHHbIX Bo @I'OC NMHMYHOCTHBIX PE3yJabTAaTOB, KOTOPHIE B
JTAIbHEHIIIEM TIO3BOJIIT YYAIIUMCS TPUMEHSTh TOJYYCHHBIC 3HAHWUS U YMEHHUS U pElICHUs
Pa3IMYHBIX KU3HCHHBIX 33]1a4.

[Ipu opranuzaruu mporecca 0Oy4eHHs B paMKax JaHHOUM MporpaMMBbl MpeAroaracTcs
NPUMEHEHHEM  CJIEIYIOIIUX  IEJarorMYeCKUX  TEXHOJIOTH  OOydeHHus:  JTUYHOCTHO-
OpUeHTHpOBaHHasi (Telaroruka COTPYJHUYECTBA), IMO3BOJISIONIYI0O  YBUIECTh  yPOBEHBb
OOyUYEeHHOCTH Ka)X/JI0TO YYE€HHKa M CBOEBPEMEHHO MOJKOPPEKTUPOBaTh €€, TEXHOJIOTHS
ypoBHEBOH auddepeHuaniy, Mo3BOJIONIas PeOEHKY BHIOMpPATh YPOBEHb CIIOKHOCTH,
nH(OPMALMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHs, o0ecrnieunBaromas GopMupoBaHue y4eOHO-
M03HABATEIbHON U HHPOPMAIIMOHHOM NESTEIHOCTH YUaIXCA.

CozHaTenbHOE OBIAJICHHE YYAlIMMUCS CHCTEMOU apu(MeTHYecKUuX 3HAHWM U yMEHUH
HEO0OXOIMMO B TOBCEIHEBHOW XU3HH, JUIS M3y4EHUS CMEXHBIX JUCHUUIUIMH U TMPOJOHKCHUS
oOpa3oBaHusl.

O0mas xapakTepucTHKA y4e0HOro npeaMera.

Matematuueckoe 0O0pazoBaHUE SIBISETCA OO0S3aTENbHOM M HEOTHEMIIEMON YacThiO
oOmiero oOpa3oBaHMs Ha BCEX CTYMEHAX KONk OOydeHHe MaTeMaTHKe B OCHOBHOM IIKOJE
HaIlpaBJICHO Ha JIOCTHKEHUE CIICIYIONIUX HeJIei:

B HANIPABJIEHUHU JIMYHOCTHOTO PA3BUTHS:

(dhopMHpoBaHKE MPEACTABICHUI O MaTeMaTUKe KaK 4acTH OO0IIeYeIOBEYeCKON KyIbTYpPHI,
0 3HAYMMOCTH MaTE€MaTHKHU B Pa3BUTHH IUBUIU3AIMU U COBPEMEHHOTO OOIIIECTBA;

pa3BUTHE JIOTUYECKOTO M KPUTHUECKOTO MBIIIJICHHS, KyIbTyphl PEYH, CIOCOOHOCTH K

1



YMCTBEHHOMY SKCIIEPUMEHTY;

(hopMHpOBaHHE WHTEIUICKTyalbHOW YECTHOCTH M OOBEKTHMBHOCTH, CIIOCOOHOCTH K
MIPEOI0JIEHUIO MBICIIUTENILHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIGHHOTO OIBITA;

BOCIIMTAHUE Ka4yeCTB JIMYHOCTH, OOECIEUMBAIOIINX COLM "IbHYI0 MOOMIBHOCTB,
COCOOHOCTh MPUHUMATh CAMOCTOSITENILHBIE PEILICHHS,

(dbopMupoBaHHE Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JUIS aJanTaldid B COBPEMEHHOM
MH(GOPMAIIMOHHOM O0OIIECTBE;

pa3BUTHE HHTEpECA K MAaTEMAaTHIECKOMY TBOPUECTBY H MaTEMAaTUIECKUX CITIOCOOHOCTEH;

B MeTanpeMeTHOM HANPaBJIeHUH:

pa3BUTHE TPEICTABICHUI O MaTeMaTHKe Kak (OpMe OMUCAHUS M METOJE TO3HAHUS
NEWCTBUTENLHOCTH, CO3JaHHWE YCIOBHH Ui TNPHOOPETEHHs TEPBOHAYAIBHOTO  OIBITA
MaTeMaTHIEeCKOTO MOICIHPOBAHUS;

(¢hopMupoBaHHe OOMIMX CIIOCOOOB MHTEIIEKTYalbHON AEATEIbHOCTH, XapaKTepPHBIX I
MaTeMaTUKN W SBISIOMIUXCS OCHOBOHW ITMO3HABATEIBHON KYIBTYpBI, 3HAUUMOM Ui pa3IHIHBIX
cdep 4enoBeUeCKOn NesITeIbHOCTH;

B MpeIMeTHOM HANpaBJIEHUH:

OBJIAZICHWE MAaTEeMAaTHYECKUMU 3HAaHWSAMH ¥  YMEHUSAMH, HEOOXOJWMBIMU  JUIS
MIPOJIOJDKEHHsT 00pa30BaHMsI, M3yYCHUSI CMEXHBIX TUCIHIUINH, MPUMEHEHHUS B MOBCEIHEBHOU
KU3HU; CO3JaHUS KYJIbTYpHO-UCTOpPHUYECKOW cpeabl oOydyeHus. Ha Hero He Bbliensercs
CTIEIMANBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJHPYETCS, HO COJEp)KaHHE ATOTO pasjena
OpPraHWUYHO TPHCYTCTBYET B y4eOHOM IIpoIiecce Kak CBOETO pojia TyMaHHWTapHBIH (QOH mpHu
paccMOTpeHHUH MTPOOIEMAaTHKHA OCHOBHOTO COJICPKaHMSI MaTEMAaTHIECKOTO 00pa30BaHHMS.

MaremaTrueckoe 00pa30BaHUE WTPACT BAXHYIO POJb KaK B MPAKTUYECKOH, TaK M B
TyXOBHOM XM3HU 0o0miecTBa. [IpakTrueckasl CTOpoHa MaTEeMaTHYECKOTO 00pa3oBaHUsI CBsI3aHa C
(dbopMUpOBaHHEM CIIOCOOOB IESITEIBHOCTH, AYXOBHAas — C WHTEIUICKTYaJIbHBIM pPa3BUTHEM
YyesoBeka, (GOPMUPOBAHUEM XapaKTepa U oOIIel KyJIbTYpHI.

[IpakTHdeckas 1MoIe3HOCTh MATEMATHKH O0OYCIIOBIIEHA TEM, YTO €€ TPEAMETOM SIBIISIOTCS
(byHIaMEHTAJIbHBIE CTPYKTYPBI PEaIbHOTO MUpA: TIPOCTPAHCTBEHHBIE POPMBI U KOJTMICCTBEHHBIC
OTHOIIEHHUSI — OT MPOCTEUIIHNX, YCBAaMBACMBIX B HEMOCPEJCTBEHHOM OIIBITE, O JOCTATOYHO
CJIO’KHBIX, HEOOXOUMBIX JIJISI PA3BUTHS HAyYHBIX M TEXHOJOTHMUYECKUX HeH. be3 KOHKpeTHBIX
MaTEeMaTUYEeCKUX 3HAHWW 3aTPYJAHEHO TOHUMAaHHWE MPHUHIUIIOB YCTPOWCTBA W WCIIOJIb30BaHUS
COBPEMECHHOW TEXHHKH, BOCHpPUATHE W HMHTEpHpETAlMs pPa3HOOOpa3HOH  COIMAIbHOM,
HSKOHOMHUYECKOM, MOJMTHUYECKOW HH(popMarmu, Manod(pdeKkTuBHA MMOBCEHEBHAS MPAKTHYECKAs
JeATeNbHOCTh. KakJOMy uYeloBEeKYy B CBOCH JKH3HH HPUXOJMUTCS BBIMOIHATH JOCTATOYHO
CIIO’KHBIC PACYeThl, HAXOIUTh B CIPABOYHHKAX HYXHbIC (DOPMYJBI M NMPUMEHSTh WX, BJIAJCTh
MPAKTUYCCKUMHU MTPUEMaMH T€OMETPUYECKUX U3MEPECHUN M MOCTPOCHUH, YUTaTh UH(POPMAIIHIO,
MPEJCTABICHHYIO B BUJY TaOJUI, AUarpamMM, rpaMKoB, IOHUMATh BEPOSTHOCTHBIA XapakTep
CIIyJaiHBIX COOBITHH, COCTABIISTh HECIOXKHBIC AJITOPUTMBI U JIP.

be3 06a30Boi MaremMaTHYeCKOW TIOATOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMCHHBIM YEJIOBEKOM. B IIkoJie MaremaTHKa CIIy)KUT OMOPHBIM PEAMETOM ISl U3y4YCHUS
CMEKHBIX JTUCIHUIUIMH. B MOCIEHNIKOJLHOW JKHU3HU pealbHOW HEOOXOJMMOCTHhIO B HAIU JTHH
SBIISICTCSI ~ HENPEpbhIBHOE  00pa3oBaHMEe, 4YTO  TpeOyeT  TOJHOIICHHOW  0a30BOM
0011eo0pa30BaTeNbHOM MOJATOTOBKH, B TOM 4HCIe U MaremMaTuyeckoi. M HakoHerl, Bce Goble
cCrieluanbHOCTEH, TJe HeoOXOAMM  BBICOKMH  YpOBEHb  OOpa30BaHMs, CBS3aHO C
HEMOCPEJCTBEHHbIM TPUMEHEHHEM MaTeMaTUKU (PKOHOMHKA, Ou3Hec, (HUHAHCHI, (U3MUKa,
XUMUs, TEXHUKA, HHPOPMATUKa, OMOJIOTHS, ICUXOJIOTHS U Ap.). Takum oOpa3oM, pacumpsiercs
KpYT HIKOJILHUKOB, JJIs KOTOPBIX MaT€MaTHKa CTAHOBUTCS 3HAUMMBIM MIPEAMETOM.

JUis  KM3HM B COBPEMEHHOM OOIIECTBE BaXKHBIM  SBISETCS  (OPMHPOBAHUE
MaTeMaTH4YeCKOTO CTUJISl MBIIIJICHUS, MPOSBIAIONIETOCS B OINpPEICNCHHBIX YMCTBEHHBIX
HaBbIKax. B mpormecce MaTeMaTHUecKOW JESATETbHOCTH B apceHal NIPUEMOB U METOJIOB
YEJIOBEUECKOr0 MBIIIJICHUS €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHIAYKIUS W JISAYKIHS,
0o00oO0IeHne W KOHKpeTH3alus, aHaIW3 M CHUHTE3, KiIacCUpHUKalMsg M CHUCTeMaTu3aIus,
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abctparupoBanue u aHajorus. OOBEKTHI MaTEeMAaTUYECKUX YMO3AKIIOYCHHH M TpaBUiIa HMX
KOHCTPYMPOBaHHUsl BCKPBIBAIOT MEXaHU3M JIOTUYECKUX ITOCTPOEHUM, BbIPAOATHIBAIOT YMEHMUS
(dopmynupoBaTh, 000CHOBBIBATh U JJOKA3bIBATh CYXKICHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MbIIIUIEHHE. Benymias posib NPUHAAICKUAT MaTeMaTHKe B (DOPMHPOBAHUU AITOPHUTMHYECKOTO
MBIIIJIEHUS] U BOCIIMTAaHUU YMEHUN JIEHCTBOBATh MO 3a/JlaHHOMY aJITOPUTMY M KOHCTPYHPOBATh
HOBBIE. B X0/1€ pemenns 3a1aq — OCHOBHOW y4eOHOU esSTENTFHOCTH Ha YpOKaX MaTeMaTHKU —
pa3BUBAIOTCS TBOPUECKAs U MPUKJIAIHAS CTOPOHBI MBIIIICHUS.

OO0ydeHne MaTeMaTHUKe AaeT BO3MOXKHOCTb pPa3BUBAaTh y yJalllUXCsl TOUHYIO, SKOHOMHYIO
1 MH(POPMATHBHYIO pedb, YMEHHE OTOHMpaTh HamOoJee MOIXOMSIINE S3bIKOBbIE (B YaCTHOCTH,
CUMBOJIMYECKUE, 'papUuecKre) CpeCTBa.

MaremaTrueckoe 00pa3oBaHHE BHOCHUT CBOH BKJIAA B (OpMHUPOBAaHUE OOIIEH KyIbTYpHI
yenoBeka. HeoOXoIMMbIM KOMIOHEHTOM OOImIeld KylIbTypbl B COBPEMEHHOM TOJKOBAaHHUH
ABIIE€TCA 00Illee 3HAKOMCTBO C METOJIaMHU IO3HAHUS JI€HCTBUTENIBHOCTH, TNPEACTABIECHUE O
IpeaIMeTe U METOJIeé MaTeMaTUKH, €ro OTJIMYMS OT METOJIOB €CTECTBEHHBIX M T'yMaHUTapHBIX
HayK, 00 0COOEHHOCTSX MPUMEHEHUsI MaTEeMaTHKU JIJIsl peLICHHs] HAYYHbIX U IPUKIIAJHBIX 33/1a4.

N3ydyeHne MareMaTHKH CHOCOOCTBYET O3CTETHYECKOMY BOCIHMTAHUIO  YEJIOBEKA,
MOHUMAaHUIO KpacoThl M  M3fAIIECTBA MAaTEMaTUYECKUX  PACCYXAECHUH, BOCHPHUSITHIO
reoMeTpUUECKUX GOpPM, YCBOCHHIO HJIEU CUMMETPHUH.

Uctopus pa3BuUTHS MaTeMaTHYECKOTO 3HAHMS JAeT BO3MOXHOCTb MOTMOJHHUTH 3arac
HCTOPUKO-HAYYHBIX 3HAHUN HIKOJILHUKOB, COPMUPOBATH y HUX MPEJICTABICHUS] O MaTeMaTHKe
KaK 4yacTu oOIIeueI0BeYeCKON KyJIbTypbl. 3HAKOMCTBO C OCHOBHBIMU HCTOPUYECKHUMH BEXaMH
BO3HMKHOBEHHUS U Pa3BUTHS MaTeMaTHUECKO HaAyKH, C UCTOpUEH BEJIMKUX OTKPBITHH, UIMEHaMU
J0JIe, TBOPUBILKX HAyKy, JOJDKHO BOMTH B MHTEIJIEKTYaJbHBIM Oarak Kaxaoro KyJIbTypHOTO
4eJoBeKa.

MecTto yyeOHOro npeamera B @enepaibHoM 0a3MCHOM Y4eOHOM
(oOpa3oBaTe/IbHOM) IJIAHE.

bazucHebrit yueOHBIN (00pa3oBaTeNbHBIN) MJIAH HA W3YYCHHE MATEMAaTHKHA B OCHOBHOM IITKOJIE
OTBOJHUT 5 ydeOHBIX yacoB B Henenmo (5,6,9 knaccax), 6 yueOHbIX yacoB B Hezenmto (7,8 Kiacchl) B
TeUEeHHEe KaxJaoro roja oOydeHus, Bcero 918 ypokoB. B 7-8 kmaccax: aiarebpa - 5 uaca,
reomeTpusi — 1 gac, B 9 kiaccax anre0pa - 3 yaca, reomeTpus — 2 Jaca.

CornacHo bazucHoro yue6HOro (06pa3oBaTeIbHOTO) MIaHa B 5—6 Ki1accax U3y4aeTcs IpeMeT
«Marematuka» (MHTErpUPOBAHHBIN TpeaMeT), B 7—9 kiaccax - «MaTteMaTrukay (BKIHOYAIOITUN
paznensl «Anredpa» u «'eomeTpush»)

[Ipeamer «Maremarnka» B 5—6 Kiaccax BKJIIOYAET apu(METUUECKHH MaTepHall, 3JIEMEHTHI
anreOpbl U TEOMETPHH, a TAK)KE SJIEMEHThI BEPOSITHOCTHO-CTATUCTUUECKOM JIMHUU.

[Ipenmer «Marematuka» B 7 — 9 kjaccax BKJIIOYAET B ce0sl HEKOTOPBIE BOMPOCH! aprU(METHKH,
pa3BHUBAIOIINE YHUCIOBYIO JHMHUIO 5—6 KIaccoB, anreOpanyecKkuil marepuan, >JIeMEHTapHbIC
GyYHKIMH, 5SJIEMEHTHl BEPOATHOCTHO-CTATHCTUYECKOM JIMHUHM, a TakkKe TeOMETPUUYECKUN
MaTtepuan, TPaJUIMOHHO H3y4aroTcs, €BKJIMI0BAa I'€OMETPHS, 3JEMEHTHl BEKTOPHOUN aireOpsl,
reoMeTpHYecKre mpeoopa3oBaHusl.

Paznen «Anrebpa» BKIIOYaeT HEKOTOpPBIE BOMPOCHI apu(METHUKH, PA3BUBAIOIINE YHCIOBYIO
JTUHUIO 5—6 KIIacCOB, COOCTBEHHO airedpanyecKkuii MaTepua, sJIeMeHTapHbIe PYHKIUU.

B pamkax ydeGHOTO pazgena «l'eomMeTpus» TpaaUIIMOHHO W3Yy4alOTCs, €BKJIMI0BA T€OMETPHS,
AIIEMEHTHI BEKTOPHOM aireOpbl, reoMeTpruiecKkue mpeoopa3oBaHus.

Pacnpeneneﬂne y‘lQﬁHOFO BPEMEHH MEKIY 3TUMH MPEAMETAMMU MPEACTABJICHO B TaﬁJ'lI/II[e.

I'ona o0yyenus Kos-Bo yacos B Kos-Bo y4eOHbIX Bcero yacos 3a
Heae10 Heaellb y4eOHBIH 1o
5 kiacc 5 34 170
6 xIiracc 5 34 170
7 xiacc 6 34 204




8 ximacc 6 34 204

9 kacc 5 34 170
918 gaca 3a Kypc
Kaaccnl IIpeamMeTbl MATEMATHYECKOTO Kosmm4ecTBO 4acoB HA CTYNEHH OCHOBHOTO
LUK o0pa3oBaHus

5-6 MaTemaTnka 340
7-9 Anredpa 442

"eomeTpust 136
Bcero 918

Tpebosanusn K ypoeHI0 ROO20MOBKU YUAUUXCA

N3yuenne ™MareMaTMKkd B OCHOBHOHM IIIKOJIE JaeT BO3MOXHOCTh OOYYaIOIMIMMCS JOCTUYD
CIIEYIOIINX PE3YJIbTaTOB Pa3BUTHSL:
1) 6 ruunocmnom nanpasnenuu:

OCHOB TPKJAHCKOW HJACHTHYHOCTH JTUYHOCTU (BKJIFOYAs KOTHUTUBHBINA, SMOIIMOHAIHHO-
[IEHHOCTHBIN ¥ MIOBEICHYECKUI KOMIIOHEHTHI);

OCHOB COIHMaJIbHBIX KOMHeTeHHI/Iﬁ (BKJ’IIO‘IaSI HEHHOCTHO-CMBICIIOBBIC YCTAHOBKHU H
MOPAJIBHBIC HOPMBI, OIIBIT COMUAJIBHBIX U MEKIINYHOCTHBIX OTHOIH@HPIfI, HpaBOCOSHaHI/Ie);

TOTOBHOCTH M CIOCOOHOCTH K TIEpeXoJy K CcaMooOpa3oBaHHI0 Ha OCHOBE Y4YeOHO-
MO3HABATEIHHONH MOTHBAIIMM, B TOM WYHCJIE TOTOBHOCTH K BBIOOPY HampaBJICHUS
npodUILHOTO 00Opa30BaHMS.

2) 6 memanpeomemnom HanpasieHuu:

MepBOHAYANIbHbIE TPEJCTABICHUS 00 UACSIX U O METO/IaX MaTeMaTUKU KaK YHUBEPCAIbHOM
S3bIKE HayKH M TEXHUKH, CPEICTBE MOJACITUPOBAHUS SBJICHUIN U MTPOLIECCOB;

YMEHHE BUJIETh MaTEMaTHYECKYIO 3a/1adyy B KOHTEKCTE MPOOJIEMHON CUTyallud B JAPYrUX
JTUCHUIUIMHAX, B OKPY)KAIOIIEH KU3HU;

YMEHHE HaXOJUTh B Pa3JIMYHbIX UCTOUYHUKAX UH(POPMALIMIO, HEOOXOAUMYIO s PEeLICHUS
MaTeMaTH4eCKHUX MpoOseM, MPeACTaBIsATh €€ B MOHATHOM (opMe, IPUHUMATH PEIlIeHUE B
YCIOBUSX HEMOJHOM U U30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(MOPMALINK;

yYMEHHME MOHUMATh M HCIIOJIb30BaTh MaTEeMaTHUECKUE CPEJCTBA HATJISAHOCTH (rpaduxw,
JarpamMMbl, TaOIUIBI, CXEMBI U JIP.) AJS WITIOCTPALUU, HHTEPIIPETalluU, apryMEHTAIlHNH;
YMEHHE BBIJIBUTaTh TUIMOTE3bl MPHU PEIICHUH Y4EOHBIX 3aad, MOHMMATh HEOOXOIUMOCTh
WX MPOBEPKH;

YMEHHE MPUMEHITh WHAYKTUBHBIE U JACIyKTHBHBIE CIOCOOBI pacCyXJCHU, BUICTbH
pa3IUyYHbIE CTPATETUU PELICHUS 3a1a4;

MOHUMAaHHE CYIIHOCTH aITOPUTMHUYECKUX MPEANUCAaHUN M yMEHHUEe JIeHCTBOBaTh B
COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM;

YMEHHE CAMOCTOSITENIbHO CTaBUTh I€JIM, BBIOMPATh U CO3[1aBaTh aJTOPUTMBI JJIsl PEIICHUS
y4eOHBIX MaTeMaTHYECKHX MpoOIeM;

YMEHHE IUIaHUPOBATh U OCYLLECTBIIATH AEATEIBHOCTD, HAIIPABICHHYIO HA PEILICHUE 3a/1a4
HCCIIEIOBATENIBCKOIO XapaKTepa;

B cdepe pazButus peryIiTHBHBIX YHHMBEPCATbHBIX YU4eOHBIX /Il CTBHI IPUOPUTETHOE

BHUMAHHUC YACIIACTCA (I)OpMHpOBaHI/IIO JIencTBuit OCJICIioJIaradius, BKJIro4ast CIIOCOOHOCTD CTaBUTH
HOBBIC y‘ICGHBIC oejm 1 3aJja4y, INIAaHUPOBATh HUX pCain3alliio, B TOM YHUCIIC BO BHYTPCHHCEM

IJIaHe,

OCYILIECTBIATh BBIOOp dJ(PQPEKTUBHBIX TyTeH U CPEICTB JOCTIDKCHHUS IIeleH,

KOHTPOJIMPOBATL U OLICHUBATHL CBOU JIENCTBUS KaK II0 pe3yiibTary, Tak U 10 CHOCO6y I[eﬁCTBHH,
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BHOCHUTbH COOTBETCTBYIOIINE KOPPEKTUBBI B UX BBIIIOJIHEHUE.
Benymum ciocobom pemieHus 3Toi 3agauu siBisieTcss (GOpMUPOBAHHE CIIOCOOHOCTH K
IIPOEKTUPOBAHUIO.
B cdepe pa3BuTHS KOMMYHUKATHBHBIX YHUBEPCAJBbHBIX Y4eOHBIX JeiicTBMIi
IIPUOPUTETHOE BHUMAHUE YIIEISIETCS:

. (GhopMUpPOBaHHIO JCWCTBUH 10 OpPraHM3alMM W IUIAHUPOBAHUIO y4eOHOTO
COTPYIHUYECTBA C YYHUTEJIEM M CBEPCTHHKAMH, YMEHHU pabOTaTh B TPYIIE U MPUOOPETECHHIO
OMbITa TaKOM pabOThl, MPAKTUYECKOMY OCBOCHMIO MOPAJIbHO-3TUYECKMX M ICHUXOJIOTMUECKUX
MIPUHIIUIIOB OOIIEHUS U COTPYIHUYECTBA;

. MIPaKTUYECKOMY OCBOCHHUIO YMEHHUH, COCTABIISIIOIIMX OCHOBY KOMMYHHUKAaTHUBHOM
KOMIIETEHTHOCTHU: CTaBUTh U peliaTb MHOT0OOpa3Hble KOMMYHUKAaTUBHBIE 3a/1a4M; J€HCTBOBATh
C y4€TOM IMO3ULHUHU JIPYyTOr0 M YMETh COIJIACOBBIBaTH CBOM JEMCTBUS; YyCTaHABIMBaTh MU
MOJJIEP)KUBATh HEOOXOJMMBbIE KOHTAKTBI C JAPYIMMH JIIOJbMH; YAOBIETBOPUTEIBHO BIIAJETh
HOpPMaMU M TEXHHUKOH OOIIEeHHs; ONpeAessaTh Led KOMMYHHKAI[MH, OIIEHHWBATh CUTYalHIO,
YUUTBHIBATh HAMEPEHUSI U CIOCOObI KOMMYHUKALIMK MapTHEPA, BEIOUPATh a/IeKBaTHbIE CTPaTETUN
KOMMYHHUKAIWH;

. Pa3BUTHUIO pEYEBOM JESATENBHOCTH, MPHOOPETEHUIO OMNbITa HCIOJIb30BAHUS
PEUEBBIX CPENICTB JUIS PETYJISIIIUN YMCTBEHHOM 1E€ATEIIbHOCTH, IPHOOPETEHUIO OMBITA PETYISAIIII
cOOCTBEHHOT'O PEYeBOrO MOBEICHUS KAK OCHOBBI KOMMYHUKATUBHONW KOMIIETEHTHOCTH.

B cdepe pa3BuTus mNO3HABATEJBHBIX YHUBEPCAJIbHBIX Y4YeOHBIX JelicTBHi
MIPUOPUTETHOE BHUMAHUE YIIEISIeTCS:

. MIPaKTUYECKOMY OCBOEHHUIO 00yJarOIIMMHKCS OCHOB ITPOEKTHO- UCCIIEIOBATENbCKOMN
NesITeNIbHOCTH;

. Pa3BUTHIO CTPATETUI CMBICIOBOTO YTE€HHUS U paboTe ¢ HHPOpMAaIUEil;

. MPaKTUYECKOMY OCBOCHHMIO METOJIOB MO3HAHMS, HCIOJIb3YEMBIX B Pa3IMYHBIX

o0nacTsx 3HaHUA U cepax KyJIbTypbl, COOTBETCTBYIOIIETO UM HHCTPYMEHTAPHUS U IOHATUHHOTO
ammapara, peryasipHoMy oOpalleHHI0 B y4eOHOM MpoIiecce K HMCIOJIb30BaHHUIO 00IIeydeOHbIX
YMEHHMH, 3HAKOBO- CHUMBOJIMYECKHUX CPEJICTB, HIMPOKOrO CIEKTpa JIOTUYECKUX IEHCTBUH U
onepanum.

3) 6 npeomemnom nanpasnenuu:

e oOBlaJeHUE 0a30BBIM MOHATHMHBIM ammapaToM MO OCHOBHBIM pa3lieiaM COJAEpKaHUS,
npejcTaBieHre 00 OCHOBHBIX HM3Yy4aeMbIX MOHATHUAX (YHCIIO, TeoMeTpuyecKas Qurypa,
ypaBHEHUE, (YHKIHS, BEPOSITHOCTh) KAaK BAXKHEUIIMX MaTEeMaTHYECKUX MOJEIIAX,
MTO3BOJISIFOIIMX OIMUCKHIBATh U M3Yy4aTh pPeajbHbIE MIPOLIECCHI U SBJICHHUS;

e yMeHHe paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM (aHaJIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO
nH(pOpPMaLIHIO), TPAMOTHO NPUMEHATH MATEMaTHYECKYI0 TEPMUHOJIOTMIO U CHUMBOJIHKY,
HCIOJIb30BaTh PA3IMUHbBIC S3bIKU MATEMATHKU;

e YyMEHHE MPOBOIUTH KIacCU(pHUKAIMK, JOrH4Yeckue OOOCHOBAaHHUA, JI0Ka3aTelhCTBa
MaTeMaTH4YEeCKUX YTBEPK/ICHUM;

e yMEHHE pacro3HaBaTh BHJbl MAaTEMaTHYECKHX YTBEPKIECHUN (aKCHOMBI, OMpeeNeHus,
TEOPEMBI U Jp.), IPSMbIE U OOpPATHBIE TEOPEMBI;

® pa3BUTHE TMPEACTABICHUN O UWCIE M YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JeCTBUTENBHBIX qrced, OBJIaJICHHE HaBBIKaMU YCTHBIX, MMCHhMEHHBIX,
WHCTPYMEHTAIBHBIX BEIYUCIICHUH;

® OBIAJICHHE CHUMBOJIBHBIM S3bIKOM anreOpbl, MpUeMaMu BBIMOTHEHHS TOKJIECTBEHHBIX
peoOpa3oBaHMil pAlMOHATBHBIX BBIPAKECHHI, PEIICHUs YPaBHEHUN, CUCTEM ypaBHEHHA,
HEPaBEHCTB U CHCTEM HEPaBEHCTB, YMEHUE MCIOIb30BaTh UACI KOOPAUHAT HA IIOCKOCTH
JUIS ~ UHTEpHpeTalid  yYpaBHEHWI, HEPaBEHCTB, CHUCTEM, YMEHHE MPUMEHSIThH
anredpanveckre mpeodpazoBaHus, anmapaT ypaBHEHUH U HEPABEHCTB JJIS PEIICHUs 3a1a4
W3 pa3IUYHBIX Pa3AeNoB Kypca;



® OBJAJICHUE CUCTEMOHN (YHKUMOHAJIBHBIX TOHATHHA, (YHKIMOHATIBHBIM SI3BIKOM H
CUMBOJIMKOH, YyMEHHE Ha OCHOBE (DYHKIHMOHAIBHO-TpaQUIECKUX MpPeACTaBICHUN
OIIMCBIBATh U AHAJIM3UPOBATH PEAIbHBIE 3aBUCUMOCTH;

® OBJIJICHUE OCHOBHBIMM CIIOCOOAMU IPEJICTaBICHUS U aHAIM3a CTAaTUCTUYECKUX JAHHBIX;
HaJU4ue IMPEJICTaBICHUNA O CTAaTUCTUYECKHX 3aKOHOMEPHOCTSAX B pPEaJIbHOM MHUpPE U O
Pa3IMYHbIX cI0CO0aX MX U3YYEHUS, O BEPOSITHOCTHBIX MOJIEIISX;

® OBJAJCHHE TEOMETPUYECKUM S3BIKOM, YMEHHME MCIOJIb30BaTh €ro JUisl OINHUCAHMSA
MIPEAMETOB OKPYKAIOIIETO MHpPA, PA3BUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUN W
n300pa3UTENbHBIX YMEHUH, TPHOOPETEHNE HABBIKOB T€OMETPUIECKUX ITOCTPOCHUIA;

® YCBOCHHE CHUCTEMATHUYECKUX 3HAHUH O IJIOCKUMX (UTYpax M MX CBOWMCTBAX, a TAKXKe Ha
HarJIsiAHOM YPOBHE — O IPOCTEUIIMX IPOCTPAHCTBEHHBIX TEIaX, YMEHUE IPUMEHSATH
CUCTEMAaTUYECKHE 3HAHUS O HUX JUISl PEIIEHUSI TEOMETPUYECKNX U IPAKTUYECKUX 3a]1a4;

® yMEHHUS H3MEPSATh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOJIb30BAaTh (DOPMYJBI IS
HaX0XJACHUS NIEPUMETPOB, MJIOUIa1el U 00BEMOB F€OMETPUUECKUX PUTYP;

¢ YMEHHE MNPHUMEHATh W3YYCHHBIC IOHATUSA, PE3YJbTATHI, METOABI I pELICHUS 3a]1a4
MIPAKTHUYECKOT0 XapakTepa M 3a1ad U3 CMEXHBIX JHUCHMIUIMH C HCHIOJb30BAHUEM IIPH
HE0OXO0IMMOCTH CIIPABOYHBIX MaTepUANIOB, KAIbKYJISTOpPa, KOMIIbIOTEPA.

JInuHocTHBIE, MeTanpeIMeTHbIe U TpeAMeTHbIe Pe3yJabTaThl
ocBOeHMs yueOHOro npeamera «MaremaTuka»

B3aumocBs3b pe3ynbTaToB OCBOCHMS MpeameTa «MaTeMaTHKa» MOXKHO CUCTEMHO IPEJICTaBUTh B
Busie cxeMbl. Ilpu stom oGo3nauenue JIP ykaspiBaeT, 4TO MpPOABM)KEHUE yYallUXCsl K HOBBIM
00pa3oBaTeNIbHBIM PE3yJIbTaTaM MPOUCXOJUT B COOTBETCTBHUHU C JIMHUAMU PA3BUTUS CPEICTBAMU
npeamera.
Memanpeomemnpimu pe3yinbTaTaMyu M3ydeHHs] Kypca «MaTtemaTuka» sBisieTcs: (GopMHUpoBaHHE
YHUBEpCaIbHBIX yueOHbIX naeiicTBuii (YVY ).
Pecynamusnsie YY/I: 5-9 knaccol
JINYHOCTHBIMM Ppe3yabTaTaMM  H3ydeHHs mnpeamera «Marematuka» (B BUAE CIEAYIOIINX
y4eOHBIX KypcoB: 5—6 kiacc — «Maremaruka», 7-9 kimacc — «Anrebpa» u «l'eomerpus»)
SIBJISIFOTCA CIEAYOIINE KauecTBa:
— HE3aBUCUMOCTb U KPUTUYHOCTh MBIIICHHUS;
— BOJISL 1 HACTOWYUBOCTD B JJOCTHKEHUH LIETIH.
CpencTBoM JOCTUKEHHUS 3TUX PE3YyIbTaTOB SBIISACTCS:
— cucTeMa 3a/laHuil yueOHUKOB;
— TMpelCTaBieHHAass B Yy4yeOHHMKaX B SIBHOM BHJE OpraHu3alus MaTepuaiga MO0 MNPUHIUITY
MHUHHUMAKCa;
—  HCHOJB30BaHUE  COBOKYIHOCTH  TEXHOJIOTUM, OpPUEHTUPOBAHHBIX HAa  pPAa3BUTHE
CaMOCTOSITEIBHOCTH M KPUTUYHOCTU MBIIUICHHUS: TEXHOJOTUS MPOOJIEMHOTO JHalora,
TEXHOJIOTUSI IPOYKTUBHOI'O YTEHUSI, TEXHOJIOTUS OLICHUBAHUSL.
— @bl0GUcamMb BEPCUM DEIICHUS MPOOIeMbl, OCO3HaBaThb (M HMHTEPIPETUPOBATH B Ciydae
HEOOXOIMMOCTH) KOHEYHBIH pe3ylnbTaT, BHIOUpPATh CpPEACTBA JOCTMXKEHUS LEIH W3
MPEAJIOAKEHHBIX, a TAKKE UCKATh UX CAMOCTOSATEINIbHO;
— cocmasiamy (MHAWBUIYadbHO WM B TPYIIE) IJaH pelieHdus MpoOaemMbl (BBITOJIHEHUS
MIPOEKTA);
— paboTasi MO MIaHy, c8epsAmb CBOM NEHUCTBUS C IENbIO M, IPU HEOOXOIUMOCTU, HUCHPABIATH
OILITMOKHU CaMOCTOSITENILHO (B TOM YHCIIE M KOPPEKTHPOBATH ILIAH);
— B JIMAJIOTE C YUUTEIEM CO8EPULeHCMB08AMb CAMOCTOSITEILHO BRIpAOOTaHHBIE KPUTEPUH OLIEHKH.

7-9-it knaccot
—  CaMOCTOSITENILHO  oOHapydicusamsv W Gopmyruposams  mpobIeMy B  KIACCHOM W
WH/IMBUYAIbHOM yueOHO eI TeTbHOCTH,



— @blosucamb BEPCUHM PELICHUS NpoOJIeMbl, OCO3HABATh KOHEUHBIH pe3yabTaT, BHIOUPATH
CpeACTBa JOCTIKEHUS LIEIH U3 TPEATIOKEHHBIX HIIM UX UCKaTh CAaMOCTOSTENIBLHO;

— cocmaeiame (MHAMBUIYAIbHO WJIM B TPYIIE) IUIAH pemeHus NpoOieMbl (BBIIOIHEHUS
IIPOEKTA);

— noobupamsv K KaxxJ0i mpoodieme (3a1aue) aJeKBaTHYIO €l TEOPETHUECKYIO MOJIENb;

— paboTas N0 MPEATOKEHHOMY WM CaMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY, UCHONb308AMb
Hapsoy C OCHOBHBIMH CpEJICTBAMH W JIOTIOJHHUTENbHBIE CpeACTBA (CHpaBOYHAs JUTEparypa,
CJIOXHbIE IPUOOPBI, KOMIIBIOTED);

— NIaHUpo6ams CBOIO MHANBUAYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPUIO;

— pabomams TO CAMOCTOSATENBHO COCTABICHHOMY IUIaHY, CBEpSSICH C HHUM H C LEIBIO
JEeATeIbHOCTH, MCTIPABIISASA OMIMOKHU, HCIIONIB3YsI CaMOCTOSITENHbHO TTOA00OpaHHbIE CPEACTBA (B TOM
yucne u Marepuer);

— CBOOOIHO n016308ambCsi BHIPAOOTAaHHBIMU KPUTEPHUSMHU OLEHKH M CAMOOIIEHKH, MCXOAS W3
[EJIM ¥ UMEIOIINXCSI KPUTEPUEB, pa3inyasi pe3ysibTaT U CIIOCOObI IEHCTBUI;

— B XOJI€ TIPEJICTAaBJICHUS NIPOEKTA 0a6amb OYeHKy €ro pe3ynbTaTam;

— CaMOCTOSITETIBHO 0CO3HA6aMb TIPUYUHBI CBOETO YCIIeXa MM HEyCleXa M HaXOJUTh CIIOCOOBI
BBIX0JIa 3 CUTYaI[H HEyCIeXa;

— YMemb oOyeHumdv CTENCHb YCICIIHOCTH CBOEH WHAMBUAYalbHOW 00pa3oBaTeNbHON
NS TebHOCTH;

— dasamb OYeHKy CBOUM JIMYHOCTHBIM Ka4eCTBAM M 4epTaM XapakTepa («KaKOB s»), ONPENENIATh
HAIPaBJICHNS CBOETO PA3BUTHS (KKAKUM S XOUy CTaTh», «4TO MHE JUIS 3TOTO HA/IO CACNATHY).

Cpeocmeom ghopmuposanusi peryasTUBHBIX Y'Y J| Ciy)KaT TeXHOJIOTHS TTPOOIEMHOTO aUajora Ha
JTare M3y4yeHusi HOBOTO MaTepHhalla U TEXHOJIOTHUsS OIICHHBAaHMs 00pa30BaTENIbHBIX TOCTHXKEHUIN
(y4eOHBIX yCIIeXOB).

Iloznasamenvnvie YY/1:

5-9-11 knaccwt

— aHANU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOSamb U 0000wams GHaKThI U ABICHMS,

— ocywjecmensamy CpaBHEHHE, CEpPHALMI0 M KIACCU(UKALUIO, CaMOCTOSTEIbHO BbIOMpas
OCHOBAHHUS U KPUTEPUU Ul YKA3aHHBIX JIOTHYECKUX ONepalrii; CTPOUTh KIACCUPHUKALMIO IYTEM
JUXOTOMMYECKOTO AeJeHUs (Ha OCHOBE OTPHULIAHUA);

— cmpoumsb JIOTHYECKH OOOCHOBAHHOE PACCYKJEHHUE, BKIIIOYAIOIEE YCTAHOBJIEHHE NMPUYMHHO-
CIICICTBEHHBIX CBS3EH;

— co30asams MaTEMaTHYECKUE MOJENH;

— COCTaBJIATh TE3UCHI, PA3JIMUHbIEC BU/IbI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.). [IpeoOGpazoBriBaTh
MHGOPMALIMIO U3 OJTHOTO BUAA B APYTroH (TabiauIly B TEKCT, 1MarpaMMmy U Ip.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOW MH(POPMALIUHY.

— ymemb onpeoensimb BO3MOXKHBIE HCTOYHMKH HEOOXOJIUMBIX CBEAECHUH, HMPOU3BOIUTH IHOUCK
uHpOpMalHY, AaHATU3UPOBATh U OLICHUBATH €€ JJOCTOBEPHOCTb.

— INOHMMAasl TO3MLMIO JPYyroro 4YejaoBEKa, paziuuams B €0 pedd: MHEHHE (TOUYKYy 3peHus),
JI0Ka3aTeNbCTBO (APryMEHTHI), (PaKThl; THIIOTE3bI, AaKCHOMBI, TEOpUH. /11 3TOr0 caMOCTOSTENHEHO
UCMOJb30BaTh pAa3JIMYHble BHJBI YTEHUS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMUTEIBHOE,
MIOMCKOBOE), MPUEMBI CITYILIAHUSL.

— CaMOMy c030aéamb WCTOUYHUKM HH(POPMALMHM pa3HOTO TUNA M JUId pasHbIX ayAUTOpUH,
coOumoaTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBuiia HTHPOPMALMOHHONW O€3011aCHOCTH;

— YyMemb UCNONb306aMb KOMIIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJOTUM KAaK MHCTPYMEHT
JUIL JTOCTMO)KEHUS CBOMX Lieleld. YMeTb BbIOMpaTh aJieKBaTHbIE 3ajaue WHCTPYMEHTAJIbHbIE
MIPOrpaMMHO-aNIapaTHbIE CPEACTBA U CEPBUCHIL.

Cpeocmeom gpopmuposanusa no3HaBaTeNbHBIX Y'Y ]l ciiy)kaT yuyeOHbI MaTepHall U Mpexie BCero
NPOJYKTUBHBIE 3aJaHMUs Y4eOHHMKA, IO3BOJISIONIME IPOJABUTATHCA IO BCEM INECTH JIMHUSAM
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pazButus. (JIP)

1-a JIP — Hcnonp30BaHue MaTEMaTUYECKUX 3HAHUM Ui PELICHMs PA3IMYHBIX MaTEMaTHUYECKUX
3a]1a4 U OLICHKU MOJY4YEHHBIX PE3YJIbTaTOB.

2-51 JIP — CoBOKYITHOCTh YMEHHIA MO UCTIOIH30BAHUIO I0KA3aTEIbHOW MaTeMaTHUECKONW peyH.

3-1 JIP — CoBoKynmHOCTh yMeHHMIA 1O pabore ¢ mHpoOpManMel, B TOM YHCIE U C Pa3IMYHBIMU
MaTeMaTH4YE€CKUMH TEKCTaMHU.

4-51 JIP — YMeHus ucnonb30BaTh MaTeMaTUUECKUE CPEICTBA ISl U3YUEHMS M OTIMCAHUS PeasIbHBIX
MPOLECCOB U SIBJICHUI.

5-1 JIP — He3aBUCUMOCTb ¥ KPUTUYHOCTDH MBIIUICHUS.

6-1 JIP — BoJis 1 HacTOHYMBOCTE B JTOCTHYKEHUH 1IEJIH.

Kommynuxkamuenoie YY/I:

5-9-11 knaccwt

— CaMOCTOSITENIbHO Op2aHu306b16amsb y4€OHOE B3aUMOJICHCTBUE B rpymne (OmnpeneisTh oOIue
LIEJI1, IOTOBApUBATHCA APYT C APYTrOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMeHmbl, IOATBEPKaas UX (haKTaMu;

— B JJMCKYCCHUH YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCA KPUMUYHO OMHOCUMbCS K CBOEMY MHEHMIO, C JIOCTOMHCTBOM MPUSHABAMDb
OLIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

— TOHMMAaTh TO3MIHIO JIPYroro 4yeyoBeka. Paziuuams B €ro pedyu: MHEHUE (TOUKY 3PEHHs),
JI0Ka3aTeNbCTBO (apryMeHTHI), (GaKThl; TUIOTE3bl, aKCHOMBI, TEOPUH;

— yMemb B3MJISIHYTh Ha CUTYaIMIO C MHOM MO3UIIUU U 00208apuamscsi C TIOJbMU UHBIX TTO3ULIUH.
Cpeocmeom  popmuposanus KOMMYHUKATUBHBIX YVY]J[ cimyxkar TeXHOJOTHS MPOOIEMHOTO
nuanora (moOyXIAlIMMi W TMOABOISAIINN AWAJIOT) M OpraHU3amus paboThl B MaJIbIX TPYIINAX,
TaK)K€ UCIOJIB30BaHNE HA YPOKAX 2JIECMEHTOB TEXHOJIOIMH ITPOTYKTUBHOTO YTCHHUSL.

Ilpeomemmnuie pezyromamul:

BbinmycCKHUK Hay4YuTcs: B 5-6 kiaccax (/151 HCNOJIb30BAHMS B TOBCEAHEBHOM KM3HU
U oOecriedyeHUs] BO3MOKHOCTH YCHEIIHOT0 TMPOAOJIKeHUs1 00pa30oBaHUs Ha 0a30BOM
YPOBHe)

e Onepuposath Ha 6a30BOM ypoBHe! IOHATHAMY: MHOKECTBO, JIEMEHT MHOKECTBA,
MOIMHOKECTBO, MPUHAJICKHOCTB;

e 3a7aBaTh MHOXECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HaXOJUTh MepeceyeHne, 00beJMHEHHE, TOJIMHOKECTBO B MPOCTEUIIINX CUTYaIUIX.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

® pAacIiO3HaBaTh JOTMYECKU HEKOPPEKTHBIE BHICKAa3bIBAHUS.

Yucaa

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMU: HATYPAJIbHOE YUCIIO, LIETI0€ YUCIIO,
OOBIKHOBEHHAsI IpO0b, NECATUUHAS IPOOb, CMEIIAaHHOE YKCIIO, PAllMOHAIBHOE YHCIIO;

® UCIO0JIb30BATh CBOICTBA YUCEI U MpaBUja ISHCTBUI C pallUOHATLHBIMH YHCIIAMU
TIPH BBITIOJIHEHUU BBIUYUCIICHUH;

® HCIOJIb30BaTh MPU3HAKK JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUN BHIYHCICHUI
Y PEIICHUH HECIIOXKHBIX 3a/1a4;

® BBINOJHATH OKPYIJIEHUE PAllMOHAIBHBIX YHCENl B COOTBETCTBUHU C IIPABUIIAMH;

® CpaBHUBATh PAllMOHAJIBHBIE YKCTIA.

B noBcegHeBHOI KU3HM U NIPH U3yYeHHUH JPYTUX NPeIMeTOB:

® OIIEHMBATH PE3YJIbTATHl BHIYUCICHUI NPU PEIICHUH MPAKTUYECKUX 3a/a4;

® BBINOJHATH CPABHEHUE YHCEIT B PEAIbHBIX CUTYalHsIX;

® COCTaBJIATh YUCJIOBBIE BEIPAXKECHUS MPU PEIICHUH MPAKTUUYECKUX 3a/1a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.

1 o Y
3,[[6(3]) 1 1ajnee — pacno3HaBaTb KOHKPETHBIE TPUMEPHI 06IJ_II/IX TIOHATHHU IO XapaKTEPHBIM MPU3HAKAM, BBIITOIHATE A€UCTBUSA B COOTBETCTBUH C
ONpeacIeHuEM U HpOCTeﬁIHPIMH CBOMCTBaMH HOHHTHﬁ, KOHKPETU3UPOBATH IIPpUMEPAMU O6HII/IC TIOHATHA.
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CraTncTNKa ¥ TeOpHUsi BEepOATHOCTEMH

e [IpencraBnarh faHHBIE B BUJIE TaONINLL, JUarpamm,

e 4yuTaTh MH(POPMALHUIO, IPEICTABICHHYIO B BUJIEC TaOIHIIbI, THATPAMMBIL.

TekcToBbIe 321a4H

e PemaTh HECIOKHBIE CIOKETHBIC 337[a4l pa3HBIX TUIIOB Ha BCE apu(pMeTHIecKue
JICUCTBHS,

® CTPOUTH MOJIENb YCIOBUS 3a7auu (B BUAE TaOIUIbI, CXEMbI, PUCYHKA), B KOTOPO
JIaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBSA3aHHbBIX BEJIMUMH, C LI€JIbIO [TOMCKA PEIICHUs 3a/1a4H;

® OCYIIECTBIATH CIOCOO MMOMCKA PELIEHUS 3a7au, B KOTOPOM PACCYKIAEHUE CTPOUTCS
OT ycJI0BUS K TpeOOBaHUIO UM OT TpeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PELIECHUS 3a/1a4H;

® BBIIEIATH 3TAllbl PEIICHUS 3a]auu;

® UHTEPNPETHPOBATH BHIYUCINUTEIbHBIE PE3YJIbTATHI B 33/1a4€, UCCIIEI0BATh
MOJIyUEHHOE pelIeHHE 3a/1auH;

® 3HATh Pa3IMYUE CKOPOCTEM OOBEKTa B CTOSIUEH BOJIE, MPOTUB TEYCHUS H IO

TE€UYEHHUIO

peKu;

e pemaTh 337a4d Ha HAXOKJEHHE YaCTH YHMCJIa U YHCIIA 110 ero YacTH;

e pemiaTh 3aJaud pa3HbIX TUNOB (Ha paboTy, HA MOKYIKH, HA JABU)KEHHE), CBSA3BIBAIOIINX
TPH BEJIMYUHBI, BBIJIEISITh 3TU BEIMYUHBI U OTHOILIEHUSI MEXy HUMU;

® HAXOJWTh MPOLEHT OT YKCJa, YHUCJIO IO MPOLEHTY OT HEro, HaXOJWUTh MPOLIEHTHOE
OTHOIIEHHUE JBYX 4YMCEJ, HaXOJUTh MPOLEHTHOE CHIKEHHWE WJIM IPOLEHTHOE IOBBIIICHNE
BEJTUYMHBI;

e peuiaTh HECIOKHBIE IOTHYECKHE 3a/1a4l METOJOM PACCYXKICHHUIA.

B noBcegHeBHOIM KU3HM U P U3YyYeHUH APYTUX NMPeIMeTOB:

® BBIJIBUIaTh TMIIOTE3bI O BO3MOXKHBIX MPEAEIbHBIX 3HAUEHUSIX HCKOMBIX BEJINYUH B
3amaue (JIenaTh MPUKHUIKY)

Harasignas

reoMeTpus

I'eomeTpuueckue

¢urypsi

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSIMHU: (PUTypa, TOUKA, OTPE3OK, Mpsmas,
Jy4, JIOMaHasi, yroji, MHOTOYIOJIbHUK, TPEYTOJIbHUK U YETHIPEXYrOJIbHUK, MPSMOYTOJIbHUK U
KBaJIpaT, OKPY)KHOCTb U KpYI, MNPSAMOYTrOJIbHBIM Mapamenenunesn, kyO, map. M3zobpaxarb
n3y4aeMble GUTYpPhI OT PYKU U C TIOMOIIBIO JIMHEHKU U [IUPKYIIAL.

B noBcegHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

e pemiaTh MPaKTUYECKUE 3a7a4u C MPUMEHEHUEM MPOCTEUIIINX CBOMCTB (uryp.

N3mepenus u BbIYMCIEHUS

® BBLINIOJHATH U3MEPEHUE JAJIUH, PACCTOSIHUN, BEJTMYUH YTJIOB, C IOMOIIBIO
WHCTPYMEHTOB JUIsl ©I3MEPEHUHN JJTUH U YTIIOB;

® BBIYUCIIATH IUIOUIAAN PSIMOYTOJIbHUKOB.

B noBcegHeBHOM KU3HM U NPH U3YyYCHUH JPYTUX NPEIMETOB:

® BBIUUCIATH PACCTOSIHUS HAa MECTHOCTM B CTaHAAPTHBIX CHUTYalMsX,

IUIOIIAAN PSIMOYTOJIBHUKOB;

® BBINOJIHATH MPOCTEHIITNE MOCTPOSHHS U U3MEPEHUsI HA MECTHOCTH, HEOOXOIUMBIE B
peanbHOM KU3HU.

Hcropust MaTeMaTHKHU

® OIMCHIBATh OTJEJIbHBIE BBIJAIOIINECS PE3YIbTATHI, IIOJYUEHHBIE B XOA€ Pa3BUTUS
MAaTEeMAaTHKU KaK HAyKH;

® 3HATh IPUMEPHl MATEMAaTUYECKUX OTKPBITHM U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOMN
Y BCEMUPHOM MUCTOPHEM.
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BhInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS B 5-6 Ki1accax (/i o0ecneyeHHus
BO3MO’KHOCTH YCIIEIITHOTO MPOI0JI:KEeHHUsI 00pa30BaHus HA 0230BOM U YIJIy0JeHHOM
YPOBHSX)

DJIeMeHThI TEOPUU MHOKECTB 1 MATEMATHYECKOM JIOTHKHU

o Onepuposamv? nOHAMUAMU: MHOICECTE0, XAPAKMEPUCTIUKU MHONCECIEA,
91eMEeHM MHONHCECMEd, NYCMoe, KOHeYHOoe U OeCKOHeUHOe MHOACECBO, NHOOMHONCECMEO,
NPUHAONEHCHOCTID,

®  onpeoensimsb NPUHAONEHCHOCHb INEMEHMA MHONCECMBY, 00beOUHEeHUIO U
nepeceyeHuI0 MHOJCeCms, 3a0a8ams MHONCECME0 C NOMOUWbIO NepedUCIeHUs INEeMEHMO8,
C108eCHO20 ONUCAHUSL.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  PACNO3HABAMb JIO2UYECKU HEKOPPEKMHbLE 8bICKA3bIBANUSL,

® CMpOUmMsb YenouKy YMOo3aKIo4eHuli Ha OCHO8e UCNONb308AHUS NPABUTL TOSUKU.

Yucna

e Onepuposamv NOHAMUAMU: HAMYPATLHOE YUCLO, MHONCECMEO HAMYPALIbHLIX
yucen, yenoe Hucio, MHOMCECME0 Yevlx uucel, 0ObIKHO8eHHAs O0pobb, OecamudHas Opoob,
CMeUwanHoe YUcio, payuoHaibHoe YUCI0, MHONCECMBO PAYUOHATIbHBIX YUCE], 2eoMempuyecKas
uHmepnpemayus HamypanioHulX, Yeavlx, payuoOHalIbHbIX,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

®  GLINONHAMb BLIYUCTEHUS, 8 MOM YUCTIEe C UCNOIb308AHUEM NPUEMOE PAYUOHATbHBIX
8bIUUCTEHULL, 0OOCHOBbIBAMb AICOPUMMbL 8bINOIHEHUS OCUICEULL,

® ucnoavzosamev npusHaxu Ooeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u
npou3zeeoeHUs Yucesl npu 8bINOJIHEeHUU 8bIYUCTIeHUN U peuleHUU 3a0ad, 000CHO8bI8AMb NPUSHAKU
oenumocmu;

®  GbINONHAMb OKPY2IeHUE PAYUOHANBHBIX YUCET C 3A0AHHOU MOYHOCIbIO,

®  YNoOpsA00uUUBAMb YUCAA, 3ANUCAHHBLE 8 8UOe 0DLIKHOBEHHBIX U 0eCAMUYHBIX OpoDell;

o naxooumv HOJ/[ u HOK uucen u ucnoiv3oeamo ux npu peuieHuu 3a0da, .

®  Onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMEeMPULeCcKas UHMepnpemayus mMooyJisl
yycra.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  NpUMEHAMb NPABUNLA NPUOTUNCEHHBIX 8bIYUCTEHULL NPU Ppeulenuy NPAKmu4ecKux 3a0ad u
peuieHuu 3a0a4 Opy2ux y4eOHvlX npeomemos,

®  GLINOJHAMb CPABHEHUE Pe3YTbMAmO8 GblUUCTIeHU NPU PeuleHUY NPAKIMUYEeCKUX
3a0ay, 8 MOM yucie NPUOIUNHCEHHBIX BbIYUCTEHUL,

®  CcOCmMasiamb YUCLO8ble BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUsI NPU peuleHUU
NPAKmMuyecKux 3a0ad u 3a0a4 u3 opyaux y4eOHvlx npeomemos.

YpaBHeHus 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU: PABEHCMBO, YUCTIOB0E PABEHCMEBO, YPABHEHUE, KOPEHD
VpasHeHus, peulerue ypasHeHus, Yuclo8oe HepaseHCmao.

CTaTUCTHKA U TeOpHs BEPOSATHOCTEH

e Onepuposamv noHamusAMU: CMoOUamole u Kpy2ogvle ouazpammyl, madnuysl
OaHHBIX, CpeoHee apugmemuyecKoe,

®  u3BIEKAMb, UHGDOPMAYUIO, NPEOCMABIIEHHYIO 8 MAOIUYAX, HA OUACDAMMAX;

® cocmasnames mabauysl, CMpoUms OUASPAMMbL HA OCHOBE OAHHDBIX.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

®  u381eKamv, uHmepnpemuposams U npeobpazoevieamsv  UHGOpMaAYuUro,
npeoCcmasieHuylo 6 madauyax U Ha OUApaMmax, Ompaxjicamuwyio  ceolcmea U
XapaxmepucmuKkuy peanbHulX NPOYeccos U A61eHuUll.

TekcToBBIC 33024l
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2 o
3I[CCI> 1 ajie€ — 3HaTh ONPEACIICHUE ITOHATHUS, YMETh ITOSICHATH €0 CMBICII, YMETh UCIIOJIb30BAaTh IOHATUE U €0 CBOUCTBA IIPU ITPOBEACHUN
paCCy)KI[CHPIfI, J0Ka3aTeIbCTB, PEIICHUH 3a1a4.

11



e Pewams npocmvle u CLONCHBIE 3a0A4U PAZHBIX MUNOS, A MAK’CE 3A0ayU
NOBbIUWEHHOU MPYOHOCMU,

®  UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CLONCHBIX 3A0al OJis
nOCMpoenUs NOUCKOBOL CXembl U peuleHus 3a0ay,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peulenuss 3a0a4 (om mpedosanus K
VCILOBUIO U OM YCIIO8US K MPeOOBAHUIO);

®  MOOenupo8amsb paccylHcOeHus npu NOUCKe peueHus 3a0a4 ¢ NOMOWbIO 2pagh-cxembi,

®  gblOeNAMb IMANbL peUleHUsl 3a0ayU U COOEPAHCAHUE KAHCO020 IMand,
®  UHmMEpNpemuposams  GbIUUCIUMENbHbIE —pe3yabmamsl 6  3adaue,
uccnedosams NOJYYeHHoe peueHue 3a0ayu,
®  QHATU3UPOBAMb BCEBO3MONCHbIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O08)YX
00bEeKMOo8 U UMeHeHUe UX XapakmepucmuKk npu COBMeCmHOM O08UNCEHUU (CKOPOCb, 8peMsl,
paccmosinue) npu peuwieHuu 3a0ay Ha O0sudiceHue 08yX 00beKmMOo8 KaK 6 OOHOM, MAaK U 8
NPOMUBONOLONCHBIX HANPABNEHUSX,
®  uccnedo8amsb 8Ce8O3MONCHbIE CUMYAYUU NPU peuleHUU 3a0ad Ha 08UNCEHUE NO
peKe, paccmampusams pasHvle CUCmeMbl omcdema,
®  pewiams pasHoOOPA3HbLLE 3A0AYU KHA YACTIUY,
®  pewiams u 000CHOBLIBAMb CBOE pelieHUe 3a0ay (8bl0enamb MamemMamuieckyro
OCHOB8Y) HA HAXOXMHCOEHUe Yacmu YUCA U YUCIA NO e20 YACU HA OCHO8e KOHKPEMHO20 CMbLCA
opoou;
®  0co3Hasamv U OOBACHAMb UOSHMUYHOCMb 3a0ai PA3HbIX MUNO08, CEA3bl8AIOUUX
mpu eeiuyuHvl (Ha pabomy, HA HNOKYNKU, HA OBUNCEHUE), 6blOeNdmb OMU GeIUUUHbL U
OMHOWEHUsT MedHcOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ad, KOHCMPYUpo8amby
cobcmeeHmble 3a0auu YKA3aHHbIX MUNO08.
B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX NMPeIMeTOB:
®  guloenamb NpuU peuleHuu 3a0ay XapaKkmepucmuku paccmMampueaeMou 6 3aoaue
cumyayuu, omauuHvle Om peanrbHulX (me, om KOmopwvlx a6Cmpazuposaiucs), KOHCmMpYuposamy
HOBble CUMYayuu C y4emom SMux Xapakmepucmuk, 8 YdCMHOCMU, Npu peuleHuu 3a0ay Ha
KOHYEeHmMpayuu, y4umoléams niomHoCmy 8eujecmsd,
®  pewiams U KOHCMPYUPOBAMb 3A0aYlU HA OCHOBE PACCMOMPEHUS PealbHbIX
cumyayuti, 8 KOMOPsIX He Mpedyemcs MOYHbBIL GLIYUCTIUMELbHBIL Pe3yIbmam,
®  peuwiams 3a0a4u Ha 0BUICEHUE NO peKe, PACCMAMPUBAs pa3Hble CUCTEeMbl Omcyema.
Harasanas
reoMeTpus
I'eomeTpuueckue
¢urypsi
o /I361ekamv,  ummepnpemuposamv U npeobpazosvieamsv  UHGopmMayuio
®  uzobOpadicamv uzyyaemvie Queypbl om pYKU U C HOMOWDBIO
KOMNbIOMEPHBIX UHCTNPYMEHMOB.
N3mepenus u BbIYMCIEHUS
®  GLINOJHAMb UsMEPeHUe OIUH, PACCOSHULL, 8ETUYUH V2ll08, C NOMOULbIO
UHCMPYMEHMO8 OJisl U3MePeHUll ONUH U Y2l08;
®  GHIYUCTAML NIOWAOU NPIAMOY20JIbHUKOS, K8AOpamos, 00beMbl
NPAMOY20/IbHbIX NApalieenunedos, Kyooa.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:
®  BBIYUCIAMb PACCNOSHUS HA MECMHOCMU 8 CIMAHOAPMHBIX CUMYAYUSX, NIOUaA0U
Y4acmKo8 npsamoy20abHol popmwl, 0O6vbeMbl KOMHAM,
®  BLINOAHAMb NPOCMelUue NOCMPOEHUsI HA MECIHOCMU, He0OX00UMble 8 PedlbHOl
HCUSHU,
®  OyeHUBAMb PAMepbl PeabHblX 00BLEKMOE OKPYHCAIOUje20 MUpQ.
Hcropust MaTeMaTUKHU

12
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L4 Xapakmepu306amb 6KA0 6bl()(ll01/l4uxc}l mamemamuKkos 6 paseumue
mamemamuKu U UHbIX HAYYHbLX obnacmell.
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BrinyckHuK HayuuTcs B 7-9 kiaccax (Uil MCNOJIL30BAHUA B NMOBCEIHEBHOM
JKH3HM U o0ecrne4eHHs] BO3MOKHOCTH YCHEIIHOrO IPOAOJIKeHHs 00pa3oBaHUsl HA
0a30BOM ypOBHe)

DJieMeHThI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

e  OmnepupoBaTh Ha 6a30BOM ypOBHE® TIOHATHSMHU: MHOKECTBO, SIEMEHT MHOKECTBA,
IIOJJMHOK€ECTBO, IPUHAJIEKHOCTD;

®  33]aBaTh MHOXECTBA IIEPEYUCIICHUEM UX IEMEHTOB;

® HaXOJUTh NepeceyeHne, 00beJMHEHNE, IOJIMHOKECTBO B IPOCTEUIITNX CUTYaUsX;

e OIEepUpOBaTh HAa 0a30BOM YPOBHE MOHATUSMU: ONIPE/IEICHUE, aKCHOMA, TEOPEMA,
JI0Ka3aTeIbCTBO;

® TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIJIS1 TOATBEPIKICHUS CBOUX BBICKA3BIBAHUIA.

B noBceaHeBHOI :KU3HU U TP U3YyYEHUU JAPYTUX NPeIMETOB:

®  HCIIOJIb30BaTh rpapuuecKoe npeacTaBIeHUEe MHOKECTB JUIsl ONMCAHUS pPEeaTbHBIX
MIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 IPYTUX yUEOHBIX MPEIMETOB.

Yucaa

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHSAMH: HaTypaJbHOE YHCIIO, L[EI0€ YHUCIIO,
OOBIKHOBEHHAs1 JApoOb, JecATUYHAs JpoOb, CMENIaHHas ApoOb, palMOHAIBHOE YHCIIO,
apudmMeTryecKuil KBapaTHbII KOPEHb;

®  JCIOJIb30BaTh CBOMCTBA YMCEJI U MTpaBUJIa AEUCTBUI IIPH BBIITOJTHEHUH BBIUYMCIICHU;

®  HCIOJIb30BAaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 mipu BBINOJTHEHUHT
BBIYMCIIEHUH U PEICHUN HECIIOKHBIX 3a1a4;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAIBHBIX YHACET B COOTBETCTBUU C [IPABUIIAMUY;

®  OILICHMBATh 3HAYECHHE KBAJPATHOIO KOPHS U3 MOJOKUTEIBHOTO LEI0r0 YUCIa;

®  pacrno3HaBaTh PALMOHAJIBHBIE U UPpPALMOHAIBHBIEC YUCIIA,

®  CpaBHMBATh YHUCIA.

B noBcegHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NPeAMETOB:

®  OLICHMBATh PE3YJbTAThl BBIYUCICHUN [IPU PEIICHUN MPAKTUYECKHUX 3a/1a4;

®  BBINOJIHATH CPABHEHHE YHCEI B PEAIBHBIX CUTYALUAX;

®  COCTAaBJISITh YHACJIOBBIE BHIPAKEHUS IIPU PELICHUU IPAKTUYECKUX 3a7a4 U 3a7a4 U3
JIPYrux y4eOHbIX MPEIMETOB.

ToxnecTBeHHbIE MPe0OPA30BAHUSA

e BrInonHATh HECNOXXKHbIE MPeoOpa3oBaHus ISl BBIYMCIICHUS 3HAYEHUN UYHCIOBBIX
BBIPAXKEHUI, COJEpXKallMX CTENEHH C HaTypajdbHbIM II0Ka3aTelleM, CTENEHH C LEJbIM
OTPULIATEIIbHBIM NIOKA3aTelIeM;

®  BBINIOJIHATH HECJIOKHBIE MPEOOPA30BaHMUSI LIETBIX BRIPAXKEHUN: PACKPBIBATH CKOOKH,
MIPUBOJIUTH OJOOHBIE CIaraeMsbie;

®  HCIOJIb30BaTh (DOPMYIIBI COKPAIICHHOTO YMHOKEHUS (KBaApaT CyMMBbI, KBaJIpat
Pa3HOCTH, Pa3HOCTh KBAIPATOB) JUIs YIIPOILIEHUS BEIUMCICHUM 3HAUCHUH BBIPAKCHUN;

®  BBINIOJIHATH  HECJIOXHBIE MpeoOpa3oBaHusl  IPOOHO-TMHEHHBIX  BBIPAKCHUN

B noBcegHeBHOI KU3HM U IPH M3YyYEHHUH JAPYTUX PeAMETOB:

® [IOHMMAaTh CMBICII 3aIMCH YUCJIa B CTAHJAPTHOM BUJIE;

e  omepupoBaTh Ha 6Ga30BOM YPOBHE MOHATHUEM «CTaHAAPTHASI 3aITUCh YHCIAY.

YpaBHeHHUS U HEPABEHCTBA

3,[[6(3]) 1 1ajnee — pacno3HaBaTb KOHKPETHBIE TPUMEPHI 06IJ_II/IX TTOHSITUH 110 XapakTEPHBIM ITPU3HAKaM, BBIIIOJHATH Z[eﬁCTBPUI B COOTBETCTBHUH C
ONpeaecIeHUuEM U HpOCTeﬁmHMH CBOICTBaMH HOHHTMﬁ, KOHKPETU3UPOBATH ITPUMEPAMU 06].[1]/18 TIOHATHA.
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e OmepupoBarh Ha 0a30BOM YpOBHE MOHSTHSIMH: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHHUE, KOPECHb ypaBHEHUS, PEIICHHE ypaBHEHHS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
peleHre HepaBeHCTBaA;

®  [POBEPSATH CIPABETMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e  pelaTth JMHCWHBIC HEPABEHCTBA M HECIOKHBIC HEPABEHCTBA, CBOISAIITNECS K
JIMHCHHBIM;
pelIaTh CUCTEMbI HECJIOKHBIX TUHEHHBIX YPaBHCHU, HEPABCHCTB;

MIPOBEPSTH, SBJSICTCS JIM IAHHOE YKCIIO PEIICHUEM ypaBHEHUS (HEpaBEHCTBA),
peniaTh KBaJipaTHbIC ypaBHEHUS 110 (GopMylie KOpHEH KBaJIPaTHOTO yPaBHEHHUS;
M300paxkaTh PEIICHUS] HEPABEHCTB M UX CHCTEM Ha YUCIIOBOM MPSMOM.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  COCTaBJISATH U pelIaTh JIMHEHHBIC YPaBHEHUS TPU PEIICHUH 3371a9, BOSHUKAIONINX B
IPYrux y4eOHBIX MpeIMEeTax.

LORIN 700

e HaxomuTh 3HaueHHE (QYHKIMH 110 33JaHHOMY 3HAYCHUIO apTyMEHTa;

®  HaxOJUTh 3HAYCHHE apTyMEHTA 110 3aIaHHOMY 3HAYCHHUIO (PYHKIIUU B HECIIOKHBIX
CUTYaITUsIX;

®  ONpEIENATH MOJIOKCHHE TOYKH TT0 €€ KOOPMHATaM, KOOPMHATHI TOYKH TI0 €€
TIOJIOKEHHIO Ha KOOPIMHATHOW TUTOCKOCTH;

e 1o rTpaduKy HaxXOIUTh OOJIACTH OIPEICICHHS, MHOXXECTBO 3HAUCHUH, HYJIU
(GYHKIMKM, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pAacTaHUs W  yObIBaHUS,
HauOOJIbIIIee U HANMEHbIIIee 3HAYCHUS (PYHKITUH;

®  CTpOUTh I'paduiK TMHEHHON (YHKITUH;

®  TIPOBEPSATH, ABJISICTCS JIU JaHHBIA rpaduk rpadikoM 3alaHHON (QYHKIIUN
(TMHEWHOM, KBaAPaTUYHOM, 0OpaTHOW MPOTIOPITUOHATBHOCTH);

e  OmpeneNsITh NPUOIMKEHHbIE 3HAUE€HUs KOOPJMHAT TOUKHU IepeceueHus rpadukoB
GbyHKIINI;

e omnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: MOCIEAOBATEIHHOCTD,
apudmeTrnyeckas Iporpeccus, reOMeTpuiecKasi Mporpeccus;

e pemarh 3aJaud Ha MPOrpPecCUd, B KOTOPBIX OTBET MOXKET OBbITh

MIOJTy4€H HETOCPEICTBEHHBIM M0ICYETOM Oe3 mpuMeHeHus GopMyI.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  CNOJb30BaTh IPaUKU peasIbHbIX MPOIECCOB U 3aBUCUMOCTEN MJIsl ONpeeIeHUs
UX CBOMCTB (HauOOJbIINE W HaUMEHBIINE 3HAUCHUS, TPOMEKYTKH BO3pACTaHUS U YObIBaHUS,
00J1aCTH MOJIOKUTETBHBIX U OTPUIATENIbHBIX 3HAYCHHUH U T.11.);

®  WCIIOJIb30BaTh CBOMCTBA IMHEHHON (QYHKIIMH U ee TpaduK MPH PEHICHU U 33134 U3
JIPYrux y4eOHBIX MPEAMETOB.

CTaTUCTHKA ¥ TeOpHs BEPOSATHOCTEH

e lMeTh mpescTaBICHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33/1a4ax;

e  pelarth MpocTeire KOMOMHATOPHBIE 3a/1a4l METOJ0M MPSIMOTO U
OpraHM30BaHHOTO TIepedopa;

®  MPE/ACTaBIATH JaHHBIE B BUJIE TAOIUIL, TUarpamm, rpaukos;

YUTaTh UH(POPMAIIHIO, TPEJICTABICHHYIO B BUJIE TAONHUIIBI, TUATPAMMBI, TpaduKa;

OTIPEIeNIATh OCHOBHBIE CTATUCTHUECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

OIICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEHUIIIUX CITyJasiX;

HMMETh IPEJICTABJICHHE O POJIU 3aKOHA OOJIBIIUX YKCET B MACCOBBIX SBIICHUSX.
MOBCEIHEBHOI ;KM3HU U MPU U3YYEeHUH IPYTrUX NPeIMETOB:

OIICHUBATh KOJMYECTBO BO3MOXHBIX BAPUAHTOB METOIOM Tiepedopa;

HMMETh TPEJICTABICHNE O POJIU MPAKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSITHBIX

..w....
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COOBITHIA;
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®  CpaBHUBATb OCHOBHBIC CTATUCTHYECKHE XapaKTEPUCTUKHU, MTOJTYyUCHHBIE B MPOIIECCe
penieHus NPUKIAAHON 3aaud, U3YYSHUS PEAIbHOTO SIBJICHUS;

®  OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUHN U SIBICHUN B HECJIOKHBIX CUTYAIUSX.

TexcToBbIE 3a1a4H

e PemaTh HECIOXKHBIE CIOKETHBIC 33/1a4M Pa3HbIX TUIIOB HA BCE apu(MeTHIecKue
JICUCTBHS,

® CTpPOUTH MOJIEJb YCIOBHS 3ahadyu (B BHUAEC TaOJUIBI, CXEMBbI, PHUCYHKa WIH
ypaBHEHUs), B KOTOPOM JaHbl 3HAUYECHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIHYUH, C LEIBIO
MOMCKA PEIICHUS 3a/1a4H;

®  OCYIIECTBJISITH CIIOCOO MOMCKA PEIICHUS 3a/]a4H, B KOTOPOM PaCCYKJICHUE
CTPOUTCS OT YCIOBHUA K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IUIAH PEIICHUS 3a/1a4H;

®  BBIJIEIATH dTAIlbl pEIICHHUs 3aa4H;

®  UHTEPNPETUPOBATH BEIUUCIUTEILHBIC PE3Y/IbTAThI B 3aa4e, UCCIIEI0BATh
MOJTy4eHHOE pelleHre 3a/1a4H,

® 3HATh pa3IMuMe CKOPOCTEH 0OBEKTa B CTOSIUEH BOJE, MPOTHB TEYCHUS U IO

TEYEHUIO

peku;

e  pemaTh 33/1a4M Ha HAXO0XJCHUE YaCTH YUCJIA M YUCIIA 110 €r0 YacTH;

e  pemarth 33Ja4d pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, Ha ABM)KEHHUE), CBA3BIBAIOIINX

TP BEJIMYMHBI, BBIJICISITH 3TH BEJIMUYMHBI M OTHOIICHHS MEXIY HUMU;

®  HAXOJWTh MPOIIEHT OT YKCJIA, YUCIIO 1O MPOIIEHTY OT HETO, HAXOUTh MPOIIEHTHOE
CHUYKEHUE WIH MPOLEHTHOE MOBBIIICHUE BETUYNHBL;

®  pelaTrh HECJOKHBIE JOTMYECKUE 3a/1a49U METOJIOM PACCYKIACHUM.

B noBcegHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NPEeAMETOB:

®  BBIJBUIaTh TUIIOTE3bI O BO3MOKHBIX MPEJEIbHBIX 3HAYEHUSAX UICKOMBIX B 3a7a4e
BEJINYUH (JIe71aTh IPUKUJIKY).

I'eomerpuueckne purypsl

e  OnepupoBaTh Ha 0230BOM YPOBHE NOHSITUAMH I€OMETPUUECKUX PUTYD;

e  U3BJIEKATh MH(POPMALIMIO O TEOMETPUUYECKUX (pUrypax, mpeaCcTaBICHHYIO Ha
YyepTekax B SBHOM BUJIE;

® [PUMEHSATh MJIs peHleHHs 3ajad TreoMeTpuueckue (akThl, €CIU YCIOBHS

e  pemiaTth 3a/la4M Ha HAX0K/IEHUE TeOMETPUYECKUX BEJTMYMH MO0 00paslaM Win
aIropuTMaMm.

B noBcegHeBHOI KU3HM U IPH M3YyYEHHUH JAPYTUX NIPeAMETOB:

®  WCIIOJIb30BaTh CBOMCTBA Fr€OMETPUUECKHUX (GUTYD JIsl pEIIeHHs TUIIOBBIX 3a7a4,
BO3HHUKAIOIINX B CUTYyalUsAX MIOBCEAHEBHOM KM3HU, 33]1a4 PAKTUYECKOTO COJIepKaHUsI.

OTHoOmIEeHNs

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHSMU: PABEHCTBO (UTYp, paBHbIE (PUTYDPHI,
PaBEHCTBO TPEYrOJIbHUKOB, NapaJJICIbHOCTh MPSAMBIX, NEPHEHAUKYISIPHOCTh MHPSIMBIX, YIJIbI
MEXy NPSAMBIMH, IEPIEHANKYJIAP, HAKIIOHHAS, TPOESKIIUA.

B noBcegHeBHOI KU3HM U IPH M3YyYEHHUH JAPYTUX PeAMETOB:

®  JCIOJIb30BaTh OTHOUIEHUS JJI pEUICHUs MPOCTEHIINX 3a/1a4, BO3HUKAIOIINX B
peanbHOM KU3HU.

HN3mepeHus u BbIYMCICHUSA

e  BpINOJHATH U3MEPEHUE JAJIMH, PACCTOSIHUM, BEIMYUH YTIJIOB, C TOMOIIBIO
WHCTPYMEHTOB JJIsl U3MEPEHUM JIUTMH U YTJIOB;

®  PUMEHATH POPMYIBI IEPUMETPA, IJIOMIAAN U 00BEMa, TIJIOMIAId TOBEPXHOCTH
OT/IENIbHBIX MHOTOTPAHHUKOB NPY BBIYMCIICHUSIX, KOT/1a BCE TAHHBIE UMEIOTCS B YCIIOBUH;

e mpumeHsTh Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPUIECKIE COOTHOIICHUS JUIS
BBIYUCIICHUS JJIMH, PACCTOSIHUM, MJIOMIAIeH B MTPOCTEUIINX CITydasiX.

17

HX IIPUMCE



B noBceHeBHOI :KU3HM U TP U3YyYEHUU IPYTHX NPeIMETOB:
®  BBIUKCIATH PACCTOSHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAILUSX, IUIOIIA/IU B
MPOCTEHIINX CITydasix, MPUMEHSITH GOPMYIIbI B MPOCTEHIIINX CUTYAIUSIX B TOBCEIHEBHON
KU3ZHU.
I'eomeTpuyeckune nocTpoeHus
e U3oOpakaTh THIOBEIC IIOCKKE PUTYPBI U (GUTYPHI B IPOCTPAHCTBE OT PYKH H C
IIOMOIIBIO HHCTPYMEHTOB.
B noBceaHeBHOI :KU3HM U TP U3YyYEHUU JAPYTUX NPeAMeETOB:
®  BBINOJHATH MPOCTEHIITNE MOCTPOSHHS HA MECTHOCTH, HEOOXOIMMBIE B pEaTbHON
KU3ZHU.
I'eomeTpuyeckue npeodpasoBanus
e  Crpouts Gpurypy, CHMMETPUUYHYIO TaHHOU (PUTYpe OTHOCUTEIHHO OCH U TOUYKH.
B noBceaHeBHOI KU3HU U TPH U3YyYEHHUU JAPYTUX PeIMETOB:
®  pacrno3HaBaTh JIBKEHHE 0ObEKTOB B OKPYKAIOILIEM MUPE;
® pacrno3HaBaTb CHMMETPHYHBIE (PUTYPBI B OKPYXKAIOLIEM MHpE.
BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH
e  OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHITUSIMH BEKTOP, CyMMa BEKTOPOB,
MPOM3BECHNE BEKTOPA HA YHUCII0, KOOPAMHATHI Ha MIIOCKOCTH;
e  OmpeneNsITh NPUOIMKEHHO KOOPAWHATHI TOUKHU I10 €€ U300paKeHHI0 Ha
KOOPJIMHATHOM MJIOCKOCTH.
B noBceaHeBHOI KU3HU U TP U3YyYEHUU JAPYTUX NPeIMETOB:
®  HCIIOJIb30BaTh BEKTOPHI AJISl PELIEHUS MPOCTEUIIINX 3a]1a4 Ha OIpeJIeIeHre
CKOPOCTH OTHOCHUTEIHHOTO JIBUKECHHUSI.
HcTopust MaTeMaTUKH
e  OnuckIBaTh OTAENbHBIE BHIAIOIINECS PE3YIbTAThl, IOJYYSHHbIE B XOJ€ PA3BUTHUS
MaTeMaTHKU KaK HayKH;
®  3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSA3H C
OTEYECTBEHHON U BCEMUPHOU UCTOPUEH;
e [OHUMAaTh POJIb MATEMAaTHKH B pa3BuTuu Poccum.
Metoabl MaTEMaTHKH
e BroiOuparte noaXoAsImIMKA HW3YYEHHBI METON Uil pPEIICHUS HM3yYeHHBIX
TUIOB MaTeMaTUYECKUX 3a/1aY;
e [IpuBoauTh mpHUMephl MaTEeMaTHYECKUX  3aKOHOMEpPHOCTEH B
OKpY’Karollel AefCTBUTEIbHOCTH U MPOU3BEICHUIX UCKYCCTBA.

BhInyCKHHUK MOJIYy4YUT BO3MOKHOCTH HAYYHThCS B 7-9 Kilaccax Uil o0ecnedeHus
BO3MOKHOCTH yCICIIHOT0 NPOA0JIKeHUs1 00pa3oBaHusi HA 02a30BOM U YIrJIy0JIeHHOM
YPOBHSX

DJieMeHTBhI TEOPHUH MHOKECTB M MAaTeMATH4Y€eCKOM JTOTUKH

e  Onepuposamv® nowmamuamu: onpedenenue, meopema, aKCUOMA, MHOJICECTSO,
Xapakmepucmuky MHOJNCECMBA, JJIeMeHm MHONCeCmed, Nycmoe, KOHeYHoe U OecKOHeuHoe
MHOJHCECMB0, NOOMHONCECE0, NPUHAOTIEHCHOCTb, BKII0UEHUEe, PABEHCIBO MHONMCECME,

®  U300padicamv MHOHCECMBA U OMHOUEHUE MHONCECME C NOMOWbIO KpY2os Diiepa;

®  onpeoenamv NPUHAOTIEHCHOCb JNIEMEHMA MHONCECBY, 00bEOUHEHUIO U
nepeceyeHur) MHONCecms;

®  3a0a8amv MHONCECMBO C NOMOWBIO NePEeYUCTIeHUsl JIEMEHMNO8, CI08ECHO20

ONUCAHUA,

® onepuposamv  NOHAMUAMU.  BbICKA3bIBAHUE,  UCMUHHOCMb U JIOHCHOCMD
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIGAHUU, ONEpayuu HAO BbICKA3LIBAHUAMU: U, WU, He,
VC0BHbIE BbICKA3LIBAHUS (UMNIUKAYUL),

®  Ccmpoumbs BbICKA3LIBAHUS, OMPUYAHUSL BbICKA3LIBAHUL.
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3I[CCI> 1 1ajI€€ — 3HaTh ONPEACIICHUE ITOHATHUS, YMETh ITOSCHATH €0 CMBICII, YMETh HCII0JIb30BATh IIOHATUE U €0 CBOUCTBA ITPU NMTPOBEACHUN
paCCy)KI[CHPIfI, J0Ka3aTeIbCTB, PEIICHUH 3a1a4.
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B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  cmpoumbs YenouKu YMO3AaKIOYeHUU HaA OCHOGE UCNOIb30GAHUS NPAGUIL TOCUKU

®  UCNONBL308AMb  MHOJCECMBA, ONepayuu ¢  MHONCECMEAMU,  UX

epaghuueckoe npedcmasierue 0Jisk ONUCAHUS PEeAIbHbIX NPOYECCO8 U AGTIeHULL.

Yucaa

e Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPATbHBIX YUCET, MHONCECMBO YEblX
yucen, MHOMNCECME0 PAYUOHAILHBIX YUCEN, UPPAYUOHATILHOE YUCTO, KEAOPAMHbIL KOPEHb,
MHOJCECMBO  OeliCMBUMENbHBIX YUCeN, 2e0MEeMmpUYecKas UHMepnpemayus. HamypaibHblXx,
YenvlX, pAYUOHAIbHBIX, OCUCMEUMENbHBIX YUCE,

®  noHUMams U 0OBACHAMY CMBICT NOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,

®  GLINONHAMb BLIYUCTEHUS, 8 MOM YUCTIE C UCNONIb308AHUEM NPUEMOE PAYUOHATLHBIX
BbIYUCTICHULL,

®  GLINONHAMb OKPY2IeHUE PAYUOHATLHBIX YUCETl C 3A0AHHOU MOYHOCIbIO,
CPABHUBAMb PAYUOHAIbHBLE U UPPAYUOHATIbHBLE YUCTA,
npeocmasinms payuoHaiIbHOe YUCIO 8 8UOe OeCAMUYHOU OpoOU
YNOpA00UUBAMb YUCIA, 3ANUCAHHBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpoOU;
naxooums HOI u HOK uucen u ucnonvzoeamo ux npu peueHuu 3a0ay.

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb NPABUILA NPUOTUNHCEHHBIX 8bIYUCTEHULL NPU PeUleHUU NPAKMUYECKUX
3a0a4 u peuteHuu 3a0ay Opyeux y4eoOHvlx npeomMemos,

®  GLINONHAMb CPABHEHUE Pe3VIbMANO8 GblYUCTIEHU NPU PeuleHUY NPAKIMUYEeCKUX
3a0ay, 8 MOM yucie NPUOIUIHCEHHBIX BbIYUCTEHULL,

®  cocmasiams U OYEeHUBAMb YUCTIO8bIE BbIPANCEHUS NPU PeUeHUU NPAKMUYECKUX
3a0a4 u 3a0ay u3 Opyeux yueOHvlX npeomemos;

®  3anUCLIBAMb U OKPY2IAMb YUCTIO08ble 3HAUCHUS PEeAIbHbIX 8ETUUUH C
UCNONIL30BAHUEM DAHBIX CUCTEM USMEPEHUSL.

ToxnecTBeHHbIE MPe0OPA30BAHUS

e Onepuposamv noHAMUAMU CIENEHU C HAMYPATbHLIM NOKA3ameem, CIeneHu ¢
yenvlM OmpuyamenbHblM noKazamenem,

®  GLINOIHAMb NPeoOPA308aAHUSA YENbIX GbIPANCEHUL: Oelucmeus ¢ O0OHOYIeHAMU
(crnoocenue, 8viuumarue, YMHOJNCEHUE), OeUCmBUs ¢ MHO2OYIEHAMU (CNLOJCEHUe, BblYUmAaHue,
VMHOJICEHUE),

®  GLINOJHAMb PA3NIONCEHUE MHOLOUICHO8 HA MHOMCUMeN U OOHUM U3 CNOCOD08:
8blHeceHUe 3a CKOOKY, 2PYNNUpPOBKa, UCNOIb308aHUe DOPMYI COKPAUEHHO20 YMHONCEHUS,

®  gblOeNAMb K8AOPAM CYMMbL U PA3HOCIU OOHOUIEHO8,

®  PAcKIaovl8amv HA MHONCUMENU K8AOPAMHbIU MpPexuieH,

®  GLINOIHAMb NPeoOPA308AHUSL  BbIPANCEHUL, COOEPAHCAWUX CMENeHU C YelblMu
ompuyamenbHblMU NOKA3amenamu, nepexooums Om 3anucu 6 6ude CmeneHu ¢ Yeabim
ompuyamebHblM NOKa3amenem K 3anucu 8 guoe opoou;

®  GLINOIHAMb NPeobpPazo6anuss OPOOHO-PAYUOHANLHLIX BbIPANCEHUL: COKpAujeHue
Opobetl, npusedenue ancedpaudeckux Opobeu K oOwemy 3HAMeHameno, ClONCeHuUe,
VMHOJMCeHUe, OelleHue aneebpaudeckux Opobell, 6038edeHue aneebpauyeckou O0poou 8
HaAmMypaioHyo U Yeiyro OmpuyamensHyo Cmenets,

®  GBINOJHAMb NPEoOPAZ0BAHUSA BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbBLE KOPHU,

®  8blOeNAMb K8AOPAM CYMMbL ULU PAZHOCMU 08VYUICHA 8 BbIPANCEHUSIX, COOEPIHCAUUX
K68aopammbvle KOPHU,

®  BLINOAHAMb NPEOOPAZOBAHUS BLIPANCEHUU, COOEPAHCAUUX MOOYTb.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  BLINOAHAMb NPeooPA308aHUS U OCUCMBUL C YUCIAMU, 3ANUCAHHBLIMU 8

CManoapmHom

guoe;
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®  BLINOJHAMb NPEoOPA3Z0BAHUA ANCeOPAUYECKUX BbIPANCECHUL NPU PeuleHUU 3a0aY
Opy2ux yueOHbIX npeomemos.

YpaBHeHUsI 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb VPABHEHUS, peuleHue
HEpaBeHCcmaa, PAGHOCUNbHLIE YPABHEHUs, 001acmb onpeoeieHus YpasHeHus (HepaseHcmeaa,
cucmemvl YpagHeHUll Ul HepaseHCms),;

®  pewams NUHElHble YPAGHEHUS U YPABHEHUS, C80OUMbLE K TUHEUHbIM C NOMOWDBIO
MOJHCOECMBEHHbIX NPeodPA308aAHULL,

®  pewams K8AOpamHvle YPAGHEHUs U YPABHEHUS, C80OUMbIE K KBAOPAMHBIM C
NOMOWBIO MONCOECMBEHHBIX NPeoOPA3068aHULL,

®  pewams OpoOHO-TUHElHbIe YPAGHEHUSL,

® pewams  npocmenwiue  UPPAYUOHANbHbIE  VPABHEHUs. eu()a,‘/f( x) 0
JEO) Ja(x) ’

®  pewiams ypasHeHus Uod X" a ;

®  pewiams ypasHeHus CNOCOOOM PA3NIONHCEHUS. HA MHOMCUMENU U 3AMeHbl NePEMEHHOU,

®  UCNONBL308AMb MEMOO UHMEPBALO8 OJIsl peUuleHUs Yeablx U OPOOHO-PAYUOHATbHBIX
HepaseHcma,

®  pewiams NUHelHble YPABHEHUs U HEPABEHCNBA C NAPAMEMPAMU;

®  peuams HeClO0NHCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM;

®  peuams HeCIONHCHbIE CUCTNEMbl TUHEUHBIX YPAGHEHUL C NApaAMempamu,

®  peuiams HeClONCHbIE YPABHEHUS 8 YEbIX YUCTIAX.

B noBcenqHeBHO¥ KM3HU ¥ MPU U3YyYEHHUH JPYTUX MPEAMETOB:

® cocmaeiame U pewlams TUHEUHble U KEAOPAMHbIE VPAGHEHUs, YPAGHEHUs, K HUM
c800sUeCs, CUCMEMbl JIUHEUHbIX YPAGHEHUl, HEPABEHCME NpU peuleHuu 3a0ay Opyeux
VUEOHBIX NPEOMEMO8,

®  BBLINOIHAMb OYEHKY Npagoonoododus pe3yrbmamos, NOLYYAeMblX Npu peueHuu
JIUHENIHBIX U KBAOPAMHBIX YPAGHEHUUl U CUCHeEM JUHEUHbIX YPAGHEHUUl U HEepA8eHCms npu
peuieHuu 3a0ay opyeux yueOHvlX npeomemos,

®  guLIOUpamMb COOMBEeMCmMaEyouue YPAGHEH Usl, HePABEHCIMEA WL UX CUCMeMbL Ois
COCMABIEHUSI MAMEMAMUYECKOU MOOeU 3A0AHHOU PeabHOl CUMYayuU Uil NPUKIAOHOU
3a0ayvu;

®  YMemb UHMEPNPEeMUpoO8ams NOLYYEHHbI NPU PeuleHUlU YPAGHEeHUS, HEPABEHCBA
WU cucmemvl pe3yibmam 6 KOHmeKcme 3a0AHHOU PeaibHOl CUMYayuu Uiy NPUKIaOHol
3a0ayu.

DyHKUUH

o  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3A8UCUMOCTb, QYHKYUs, epapux
@yHKYyuU, cnocodwvl 3a0anus GyHKYUU, apeymernm u 3HaveHue QyHKyuu, ooiacms onpeoenerus
U MHOJCECMBO 3HAYEHUN (OYHKYUU, HYIU @OYHKYUU, NPOMeNCYmKuU 3HAKONOCMOSIHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCHb/HeUemHOCMb QYHKYUU,

e cmpoums epagpuxu JIUHEUHOU, K8AOpamuiHo @yHryui,
obpamuoli
oLk f
nponopyuoHanbHoCmuy, QyHkyuu uoa: y [ a Y Xyl 3x, vy X;
X y
b

®  Ha npumepe K8AOPAMUYHOU PYHKYUU, UCIOTb308AMb NPE0OPA308aAHUS 2PAPUKA
@ynxyuu y=f(x) ons nocmpoenus epapuxos pynxyuii y 1 af 1 kx T bl I c;

° coCMaenAms ypasHenus NPamol no 3a0aHHbIM YCIOSUAM: NPOX0OAuell uepes 08e MOYKU C 3A0AHHBIMU KOOPOUHAAMU,
npoxoosiujeli uepes OAHHYIO MOYKY U NAPALIENbHOU OAHHOU NPAMOUL;
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L ucciedosams QyHKYuI no ee 2paguxy;

® HAX0OUMb MHOJCECMBO 3HAUEHUTL, HYJIU, RPOMECYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCHU K8AOPAMUYHOU (YHKYUU;
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®  onepuposamev NOHAMUIMU. NOCIE008AMENLHOCHb, APUPDMEMUUECKAs, NPO2PECCUsl,
2e0MempUYecKas npo2peccusi;

®  pewams 30044l HA APUGMEMUUECKYIO U 2EOMEMPULECK)IO NPOSPECCUIO.

B noBceqHeBHOI KU3HM U MPH U3YYEHUH APYTUX MPeEAMETOB:

®  ULTIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEeaIbHYIO 3A8UCUMOCHIb UTU NPOYECC NO
UX XAPaAKmMepucmuxkam,

®  UCNOBL308AMb CEOUCMEBA U 2PAPUK K8AOPAMUUHOU YHKYUU NPU peuieHUl 3a0ad U3
Opy2ux yueOHviX npeomMemos.

TexkcToBbIE 320a4H

o Pewams npocmule u ClOJACHbBLE 3A0aAYU PA3HBIX MUNOS, A MAKJICe 3A0ayu
NOBbIUWEHHOU MPYOHOCMU,

®  UCNOBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOIU MEKCMO8 CIONCHbIX 3a0ay 05
NOCMPOEHUs NOUCKOBOLL CXeMbl U PeuleHUsl 3a0ay,

®  paznuuamsv MoOelb MeKCma U MoOeb pellerus 3a0ayu, KOHCMpYupo8ams K 00OHOU
MOOenu peuleHust HeCI0HCHOU 3a0ayu pazuvle MOOeIU MeKCma 3a0ayu,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peulenuss 3a0ay (om mpebosaHus K
VCI0BUIO U OM YCA0BUSL K MPeDOBAHUIO);

®  MO0enuposamv paccyicoeHus npu NOUCKe PeueHus 3a0ay ¢ NOMOwbIO 2pagh-cxemvl;

®  guidenAamb DMansl peuleHus 3a0ayu U CoOO0epHcanue Kaxrcoo2o Imanda,

®  yuemb 6blOUPAML ONMUMANLHBIU MEMOO peulerus 3a0auu U 0CO3HABAMb GblOOD
Memooa, paccmampusams pasiudHble Memoovl, HAXO00UMb PA3Hble pPeuleHus 3a0auu, eciu
B03MOIHCHO,

®  QHANU3UPOBAMb 3aMPYOHEHUS. NPU PEUleHUU 3A0ay,

®  GLINOJHAMb PA3IUUHBLE NPEe0OPA3068AHUSL NPEOTIONCEHHOU 3a0a4U, KOHCMPYUPOBANb
HOoBble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0Opammuble;

®  UHmMepPnpemuposamv  GbIUUCIUMEIbHbIE pe3yibmamsl 6  3adaue,

uccnedosams NOJYYEeHHOe PeueHue 3a0ayl,

®  QHATUBUPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHU O08YX
00bEeKMO8 U UMEHeHUe UX XAPAKMEPUCMUK NPU COBMECIHOM O8UNICEHUU (CKOPOCMb, 8peMs,
paccmosinue) npu peuieHuu 3a0ay HAa O0sudiceHue 08yX 00beKmo8 KaK 6 OOHOM, MAaK U 8
NPOMUBONOLONCHBIX HANPABLEHUSIX,

®  uCcCcnedo8amb 8Ce803MONCHbIE CUMYAYUU NPU PeUeHUU 3a0ad HA O8UNCEHUEe NO
peKe, paccmampueams pasHvle CUCIeMbl OMc4ema,

®  pewams pazsHooOPA3HbLLE 3A0AUU KHA YACTIUY,

®  pewams u 060CHOBbIBAMb C80€ PEUUEHUE 3a0aY (8bI0EIMb MAMEMAMUYECKYIO
OCHOBY) HA HAXOHCOCHUEe YACMU YUCIA U YUCLA NO €20 YACTU HA OCHO8E KOHKPEMHO20 CMbLCILA
opoou;

®  0co3Hasamv U OOBLACHAMb UOCHMUYHOCMb 3A0a4 PA3HLIX MUN0S, C8A3bLBAIOUIUX
mpu GenuduHvl (Ha pabomy, HA NOKYNKU, HA OBUNICEHUe), BblOelAMmb MU GeIUYUHbl U
OMHOUWIEHUSL MeNHCOY HUMU, NPUMEHAMb UX HpU  peuwleHuu 3a0ay, KOHCMPYUposams
cobcmeennbie 3a0ay YKA3aHHbIX MUN08;

®  grnademb OCHOBHbIMU MEMOOAMU PeULeHUsl 3A0aY HA CMeCU, CHIABbl, KOHYEHMPAYuu,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM HYUC]LE, CTLONCHBLE NPOYEHMbL C
000CHOBAHUEM, UCNOL3YSL PA3HbIE CNOCOObL;

®  pewams 02uyecKue 3a0aiu pA3HbIMU CHOCOOAMU, 8 MOM YUCTe, C 08YMS OIOKaAMU
U ¢ mpems O10KaMu OaGHHBIX C HOMOWbIO MAOIUY,

® pewams 3a0ayu N0 KOMOUHAMOpUKe U Meopuu 6eposmHocmell Ha

OCHOBE UCNONb308AHUS U3YUEHHBIX MEeMO0008 U 0OOCHO8bI8AMb peuleHUe;

®  peuiams HeCl0NHCHbIE 3A0ayl N0 MAMeMAmu4eckol CmamucmuKe,

®  061a0emb OCHOBHbIMU MEMOOAMU PeULeHUsT CIOHCEMHbIX 3a0ay. apugmemudeckul,
aneebpauveckuil, nepebop 6apuUAHMO8, 2eoMempuyecKull, 2paguueckuii, NPUMEHAMb UX 8
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HOBblX NO CPABHEHUIO C USYUEHHbIMU CUMYAYUAX.
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B noBceHeBHO¥ KM3HU ¥ NTPU U3YyYEHHUH JPYTUX NPEAMETOB:
®  gwidenAmb npu peuleHuu 3a0ay XapaKxmepucmuku paccmampueaemoll 8 3adaye
cumyayuuy, omiuyHvle Om peaibhblx (me, om KOMopwvlx abcmpazupo8anucs), KOHCMpYupo8ams
HOBble CUMYAYUU ¢ YYemom IMux Xapakmepucmuk, 6 4daCMmHOCMU, NPU pPeueHuU 3a0ay Ha
KOHYeHmpayuuy, y4umsiéams HIOMHOCMb 8euecmad;
®  pewiams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUSL PEANbHBIX
cumyayuii, 6 KOMopuvlx He mpeodyemcs MOUHbIN GLIYUCTUMENbHBLU Pe3YIbIMan;
®  pewams 3a0auu HA OBUICEHUE NO PeKe, PACCMAMPUBAsL PA3Hble CUCEMbl OMcyemad.
CTaTHCTHKA M TeOPHUSI BEPOSITHOCTEMH
e  Onepuposamv NOHAMUAMU. CMOIOYAMble U KpPY208ble OUaAzpammvl, Mmabauysl
OaHHbIX, CpedHee apugmemuyeckoe, MeOUaHa, Hauborbulee U HaumMeHbllee 3Ha4eHUs 8blOOPKU,
pazmax 8blOOPKU, OUCHePCUs U CMAHOAPMHOe OMKIOHeHUe, CIYYAUHASA USMEHYUBOCMb,
®  u3sIEKAMb UHGDOPMAYUIO, NPEOCMABICHHYIO 8 MAOIUYAX, HA OUACPAMMAX,
epacghukax;
® cocmasnams madbaUYbl, CMPOUMs OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,
®  onepuposamv NOHAMUAMU: (AKMOPUAN HUCTA, NEPeCMAHO8KU U
couemanus, mpeyeonrvHuk Ilackans;
®  NPUMEHAMb NPABUILO NPOU3BEOCHUS NPU PEUeHUU KOMOUHAMOPHBIX 3a0a4;
®  onepuposamv NOHAMUAMU: CIAVYAUHBIL ONbIM, CAYYAUHBIU 6blOOp, UCHbIMAHUE,
aneMeHmapHoe CayualHoe coovimue (Ucxoo0), Klaccuueckoe onpeoeieHue 6eposimHOCmuU
CYYALIHO20 COObIMUSL, ONEPAYUU HAO CLYUAUHBIMU COOLIMUAMU;
®  npedcmasnsims UHGOPMAYUIo ¢ NOMOWbIO Kpy2os Jiliepa,
®  peuwams 3a0auu HA BLIYUCTEHUE BEPOIMHOCMU C NOOCYENOM KOIUYECTEA
8APUAHMOB C NOMOWbIO KOMOUHATNOPUKU.
B noBcenqHeBHO¥ KM3HU ¥ MTPU U3YyYEHHUH JPYTUX MPEAMETOB:
®  uszseKamo, uUHmMepnpemupogams U - npeoopazosvleamsv  UHGOpMAYUIo,
NpeOCmasieHHylo 8 Mabauyax, Ha Ouazpammax, paguxax, Ompadcaruyr Cceoucmsa u
XapakmepucmuKu peaibHblX NpoYeccos U si8J1eHull;
® onpedensmb  CMAMUCMUYECKUE — XAPAKMEPUCTIUKU  B8bIOOPOK  NO
maobauyam, Ouazpammam, epapuram, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCTU OM
yenu peutenus 3a0a4u,
®  OYEHUBAMb 8EPOSIMHOCNb PEAlbHbIX COOLIMULL U A8NEHUIL.
I'eomerpuueckne purypsl
o Onepuposams NOHAMUAMU 2EOMEMPUUECKUX Pueyp;
®  u3gleKAmMb,  UHMEPNPEeMuposams U Npeodopazosvleams  UHDOPMAYUIO
®  npumeHamb 2ceomempuyeckue axmvl Ol peuleHuss 3a0ay, 6 MoM
yuce, npeonoaazaUux HeCKOIbKO Ude08 peulerus,
*  popmyruposams 6 NPOCMEUUUX CLYYAAX CBOUCMBA U NPUSHAKU DUucyp;
®  00KA3bIBAMb 2eOMempudecKue YmeEepHcOeHus.,
® glademv CMAHOAPMHOU Klaccugukayuelu NIOCKUX @ueyp
(mpeyeonvbHuKos UYEembIPeXy20bHUKOB).
B noBcenqHeBHO¥ KM3HU ¥ TPU H3YYEHHUH IPYTUX MPEAMETOB:
®  UCNONL308AMb CEOUCMBA 2COMEMPUYECKUX uyp Ol peuleHust 3a0ay
NPAKMUYECKo20 Xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.
OTtHoweHnst
o  Onepuposamv NOHAMUAMU: DPAGEHCMEO (Gueyp, pasuvie ueypsl, PAGEHCMBO
Mpey2oNbHUKOS, NAPAIEIbHOCMb  NPAMbIX, NEPNEeHOUKVIAPHOCMb NPAMbIX, Yeibl Melcoy
NpAMbIMUY, NEPReHOUKVAAP, HAKIOHHAS, NpoeKyus, noododue @ueyp, nodobHvle ¢ueypul,
no006OHbIe MPey2oNbHUKU,
®  npumenams meopemy Paneca u meopemy 0 npONOPYUOHANLHLIX OMPE3KAX NPU
peutenuu 3a0a4;
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®  Xapakmepuzoeamv  G3AUMHOE PACNONONCeHUe NPAMOU U  OKPYIHCHOCHU,
08YX OKDYHCHOCMELL.
B noBceqHeBHOM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
®  UCNONBL308AMb OMHOWEHUS OJIsl peuleHUs 3a0a, 03HUKAIOWUX 8 PEeATTbHOU HCUSHUL.
N3mepeHus u BbIYUCIEHUS
e  Onepuposamv npeocmasieHusmMu o OauHe, NIowaou, obveme KaKk GeIUdUHAMU.
Ipumensamo meopemy Ilughazopa, gpopmyner niowaou, odvema npu peuwteHuy MHO2OULA2OBbIX
3a0a4, 8 KOMOpbIX He 6ce OaHHble NPeoCmasienbl 56HO, a mpeoyIom GblYUCTIeHU,
onepuposams 6ojiee WUPOKUM KOAULeCEOM (DOPMYI ONUHBL, NI0Ua0U, 00beMa, 8blYUCTAND
xapakxmepucmuku KomoOunayuii ¢ueyp (OKpyscHocmeli U MHO20V2O0IbHUKOB) BbIYUCTAMb
paccmosanus mexcoy guaypamu, npuUMeHsmy mpuecoHomMempuieckue Qopmynst OJisl 6blYUCTEHUL
6 0ollee CNOJNCHBIX CYUAsAX, NPOBOOUMb BbIYUCIEHUS HA OCHO8E PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCU
®  1POBOOUMb NPOCMbIE BbIYUCTICHUS HA 00bEMHBIX MENax,
o popmyruposams 3a0auu Ha 8blYUCTEHUe OJIUH, NIoWaAdell U 00beMOo8 U peuams Uux.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:
®  1POBOOUMD BbIUUCTICHUS HA MECIHOCU,
®  NpuMeHAmMb POopMYIbl NPU BLIYUCTIEHUSX 8 CMENHCHLIX YUEOHbIX npeoMemax, 8
OKpydHcaroweli 0elcmeumenbHOCmu.
I'eomeTpuyeckue NoCTpoeHus:
e J306pasicams ceomempuyeckue hucypvl N0 meKcmosomy U CUMBOIbHOMY
ONUCAHUIO;
®  Cc80000HO ONEPUPOBAMb UEPMENHCHBIMU UHCIPYMEHMAMU 8 HECTONHCHBIX CIYYAsX,
®  GLINOJIHAML  NOCMPOEHUs — MPey20IbHUKO8,  NPUMEHAMb  OMOelbHble
Memoobl NOCMPOEeHUU YUPKYIeM U TUHEUKOU U NPO80OUmMs npocmetiuiue
UCCNe008aHUS YUCIA PeULeHUT,
®  u300padxcamv munosvie NiocKue hueypvl U 00veMHble mea ¢ NOMOUbIO
npocmeuux KOMnbIOMepPHbIX UHCIMPYMEHNO8.
B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeTOB:
®  BBINOJHAMb NpOCMeluUe NOCMPOEHUs HA MECMHOCIU, He0OX0OUMble 8 PealbHOL
HCUZHU,
®  OyeHusamvb pasmepvl PeanrbHbLX 00bLEKMO8 OKPYICAIOUe20 MUpA.
IIpeoOpa3zoBanust
o Onepuposamv noHaAmMueM OBUNCEHUsT U Npeodbpa3oeanus noooous, 61a0emv
npuemamu NOCMpoeHus ueyp ¢ UCNOIb30BAHUEM OBUICEHUL U Npeodpa3o08arHutl no0oous,
NPUMEHAMb NOJIYYEHHble 3HAHUS U ONbIM NOCMPOEHUU 8 CMENCHBIX NPEOMemax U 6 peaibHblX
CUMYAYUAX OKPYHCAIOULe20 MUpa;
o cmpoums ghueypy, no0oOHYI0 OAHHOU, NOIL30BAMBCI CEOUCMBAMU NOO0OUSL Ols
0bocHo8aHUs ceolicms huzyp,
®  NPUMEHAMb C8OLUCMBA O8UNCEHULL OJIsl NPOBEOeHUs. NPOCMeUUX 000CHOBAHUL
ceolicmes
Puzyp.
B noBceaHeBHOI KU3HM U NPH U3YYEHUH APYTUX MPeIMETOB:
®  NPUMEHAmMb CBOUCMBA OBUJCEHULl U NPUMEHAMb Nooodue 01 NOCMPOeHUll U
BbIUUCTICHULL.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH
o Onepuposamv NOHAMUAMU BEKMOpP, CYMMA, PA3HOCMb BEKMOPO8, NpouzsedeHue
8eKMOpa HA YUCNO, Y201 MedcOy BEeKMOpPAMU, CKANAPHOE NpPOU3BeoeHue BeKmopos,
KOOpOUHAmMbl HA NJIOCKOCMU, KOOPOUHAMbI 8EKMOPA;
®  BBLINOIHAMbL OCUCMBUSA HAO 8EKMOPAMU (CLOJCeHUe, 8blYUMAHUe, YMHOMNMCEHUE HA
YUCN0), BbLIYUCTAMY CKANAPHOE NpPOU3BeoeHue, ONpeoesimb 6 NPOCMEeUX Cayuaax y2ol
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MedHCOY 8eKMOpAMU, GbINOJHAMYL PA3NONCEHUE GEeKMOpA HA COCMABIAlouue, NPUMeHIMb
NOIyYeHHble 3HAHUA 8 (Du3uKe, NOIb308AMbCA QOPMYNOU bIYUCIEHUS PACCIOAHUSA MEHCOY
MOYKAMU O U3BECIHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUS (hueyp 015 peuleHus 3a0ay,
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®  NPUMEHAMb GEKMOPbL U KOOPOUHAMBL OJi PEULEeHUS] 2e0MEeMPUYECKUX 3a0ad Ha
8bIYUCTEHUE ONUH, Y2Tl08.

B noBceaHeBHOM KU3HH U NMPH U3YyYeHUH IPYTUX MPEIMETOB:

®  UCNONBL308AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM OJis peueHus 3a0a4 no Qusuxe,
2eoepaguu u Opyeum yueOHbiM npeomeman.

HcTopusi MaTeMaTHKH

o Xapaxmepuzosamo 6K1A0 8bI0AIOWUXC MAMEMANUKOS 8 PA38UmMUe MAMEMAMUKU
U UHBIX HAYYHBIX obnacmell,

®  noHuUMamv poib Mamemamuxu 6 pazsumuu Poccuu.

MeToabI MATEMATHKH

o Ucnonv3ys  uzyyeHuvle  Memoobl, NPoSOOUmMb  OOKA3AMENbCMEO,

BbINONIHAMb ONPOBEPIHCEHUE;

®  gblOUpamMb U3YUEHHbIe MemOoObl U UX KOMOUHAYUY 015l peuleHUs MAmeMamuyecKux
3a0ay,

®  UCNONBL308AMb  MamMeMamuieckue 3HAHUs OAs  ONUCAHUSL 3AKOHOMEpHOCmel 8
OKpYHCcaroweri OeticmeumerbHOCMU U NPOU3BEOCHUSIX UCKYCCMEa,

®  npumensmb — npocmeuwiue - NPOSPAMMHbBIE  CPeOCmed U JIeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCMEMbL NPU PeUeHUU MAMEeMamu4yecKux 3a0au.

Pabouas nporpamMmma no MmaremaTuke 6-9 kiacc
Pasnen «Iliianupyembie pe3yabTaTbD)
6 kiacc

IIpenmeTHbIe pe3yJibTAThI

ITo oxoHYaHuM 6 KJIacca y4YeHUK HAYUYMTCS ITo okoH4YaHuM 6 KJIacca YYEHUK MOJYUYHT
BO3MOKHOCTh
MMOHUMATD 0COOEHHOCTHU MPU3HAKOB | MO3HAKOMHUTBCS C IIPU3HAKAMU JAETUMOCTU YHCET

JACIIMMOCTH YHUCCII

ynopsaaoinBaTb quciia Ha IIPOCThIC nu yI‘JIyﬁI/ITb H Pa3BUTHb MMpEaACTaBICHUA (6]
COCTaBHBIC HAaTypaJbHbIX YHCJIAX; HAaY4YUTHCA HUCIIOJIb30BATh
HpI/IéMBI, PalUOHAIMU3IUPYIOIIUE BEIYHUCIICHUS. . .

BBIIIOJIHATH apI/I(I)MCTI/I"ICCKI/Ie HeﬁCTBHH C | HIO3HAKOMUTBCHA C pa3IMYHbBIMU crocodamu
O0OBIKHOBEHHBIMHU Hp06ﬂMI/I peLICHUA HpO6ﬂeM TBOPUYCCKOI'O U ITIOUCKOBOI'O
XapakTepa.

Pa3BUTb YMCHUC BBIJACIATH IIPU3HAKU U CBOMCTBA
00BEKTOB

erIY6I/ITI) N PpasBUTb IIOHMMAaHUC CYIITHOCTHU
ajJiropurmMa, ymMEcHHE JIeICTBOBATH 1O roToBOMY
AJIITOPUTMY

peoOpa30BbIBaTh OYKBEHHBIE BBIPAKEHUS NMO3HAKOMHUTBCSI C CUMBOJIBHBIM SI3bIKOM aJIreOphbl
(3amMch 3aKOHOB apu(PMETHUYECKHX JIeHCTBUI),
IpreMaMH BBITOJHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHUil BEIPAKEHHIA

MOHUMATh MAaTEeMaTHUYSCKUM CMBICT JIOJH: | MO3HAKOMHUTLCH 0a30BbIM MOHATHHHBIM armaparom,
Hpo6p[ OT YUCJIA U YUCJIA OT I[p061/1 MMpEaACTaBJIICHUC 00 OCHOBHBIX HN3Y4aCMbIX TOHATHAX
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COCTaBJIATh W  pellaTb  OTHOUIEHUS U
IIPONIOPLIUU

yIJIyOuMTh M pa3BUTh OOLIMM IPUEMOM PEILEHUS
3aJa4  JOJDKEH OBITh IPEIMETOM CHEIUaTbHOTO
YCBOGHHS C TIOCIIEIOBATEIBHON 0TPabOTKOM KaXI0TO
U3 COCTABJIAIOLIUX €r0 KOMIIOHEHTOB.

CpaBHHBATb YHUCJIa HW3 MHOXCCTBA ULCIIbIX
YHUCCJI

MO3HAKOMHUTLCS C PA3IMYHBIMH CITIOCOOaMU
penieHust mpoOIeM TBOPUECKOTO U TIOUCKOBOTO
Xapakrepa.

pa3BI/ITb YMGHI/IG BBIACIATH HpI/I3HaKI/I nu CBOﬁCTBa
00BEKTOB

BBINIOJIHATh ~ apuUPMeTUYecKue JeHCcTBUS C
LEJBIMU YHACIaMU

NMO3HAKOMUTBCSA ¢ Haubosee 3 peKTuBHBIMU
crioco0amu peleHus 3aJad B 3aBUCIMOCTH OT
KOHKPETHBIX YCIOBUH

CKJIaAbIBaTh HOJIO6HBIC cjiaracMabI€

yriyOuTh U pa3BUTh C CHMBOJILHBIM SI3bIKOM
anreOpsl (3aMMuch 3aKOHOB apU(PMETHUECKUX
JEHUCTBUI ), TPUEMaMH BBITIOTHEHUSI TOXKACCTBEHHBIX
npeoOpa3oBaHM BEIPAXKEHUN

penaTh JIMHENHbIE ypaBHEHUS

MO3HAKOMHUTLCSI C CHHTE30M KaK COCTaBJICHHE
IIEJIOTO M3 YacTel, BOCIOJIHAS HEJOCTAIONIHE
KOMIIOHEHTEHI, ITOIBEACHHE IT0] IOHATHE, BEIBEICHUE
CJIEICTBU; BEIIBIIKEHHE THIIOTE3 U UX 000CHOBAHUE.

JInuHOCTHBIE pe3yJIbTaThl

Pe3yabrar

Bo3MOKHBIH CITOC00 JOCTHKEHUSA

Poccmiickasi rpaxmaHckasi  MJAEHTHYHOCTb
(marpuotusM, yBaxkeHne K OTe4yecTBY, K
MPOIIJIOMY W HACTOSIIIEMY MHOTOHAIIMOHAIBLHOTO
Hapoaa Poccuu. ..

[IpoBenenue ypoka—urpel «Mctopust poccuiickon
Marematuku. Maremaruku Poccumy...

TOTOBHOCTHL H CIIOCOOHOCTH 06yLIaIOH_[I/IXCH K
CaMOpPa3BUTUIO U CaMOO6pa3OBaHI/II-O Ha OCHOBC
MOTHBAIIMHN K O6y’~ICHI/IIO U IIO3HAHHIO. ..

Hcnonp3oBaHne Ha ypOKax HIPOBBIX MOMEHTOB.
Pemenne pebycoB U KpOCCBOP/OB...

TOTOBHOCTh H CIIOCOOHOCTL K Pa3BHUTHIO
JIOTUYCCKOI'0 U KpUTHUYCCKOT'O MBIIIJICHUS

[TpoBenenue YPOKa—HUTPhI «EauncTBO
HETOXOXKHUX. ..» (MHOXKECTBO LIEJBIX YHCEI)

TOTOBHOCTb M CIIOCOOHOCTH K YMCTBEHHOMY
IKCIEPUMEHTY

VYpok — mpakTukyM «Y MeHS MOJIyYHJIOCh...»
(mocTpoeHHe pa3NUUHBIX (GUIYp  TOYKAMHU Ha
KOOPJMHATHOH MI0CKOCTH)

MetanpeamMeTHbie pe3yabTaThl (peryastTuBabie YY /1)

PesyabTar

Bo3MoXKHBIN CIIOCO0 TOCTHKEHU S

OCHOBBI CAMOKOHTPOJISA, CAMOOIICHKHU, IIPUHATUA
peI_HeHI/Iﬁ U OCYyHCCTBIICHHA  OCO3HAHHOI'O

OO6cyxnenue M BBHIOOP palMOHAIBHBIX CIIOCOOOB
pewmenus. Pedmnexcus.
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BbIOOpA B YUeOHOH N1EATETHHOCTH

YMEHHE IIPOBEPATH PE3YIAbTaThl BHIYUCICHUI

Pemenune 3amanuii  THna «HaiiaM  OMIHKOKYY,

«IpOBEpPb 10 00pas3iy» U JIp.

YMCHHC OLICHUBATh CBOIO JACATCIIBHOCTD,

APTYMCHTHPYSA MNPHUYUHBI OOCTUIKCHUS WU

OTCYTCTBHS ILIAHUPYEMOI'O Pe3ylbTara. ..

Pednexcus

YMEHHE NPOTrHO3UPOBATH (MPEIBOCXUILEHNE
pe3ysbTaTa ypOBHs YCBOCHHMSI, €T0 BPEMEHHBIX
XapaKTEPUCTHK)

OOcyxaeHnue W BBIOOP pPAIMOHAIBHBIX CIIOCOO0B
pemenus. Pednexcus.

YMEHHE KOHTPOJIMPOBATh

B (opMe CIMYEHMs JEHCTBUM M €ero pesyibTara ¢
3aJaHHBIM OJTAJIOHOM C IE€Ibl0 OOHApYKEHUs

OTKJIOHEHUH U OTJIMYMI OT dDTAJI0OHA

YMenme IMPUHHUMATh TOTOBYIO LICJIb

COCTaBJIATH IIJIaH €€ JOCTHUKCHU S

MertanpeaMeTHblie pe3y/ibTaThl (M03HaBaTedbHbIE Y'Y )

Pe3yabrTar

Bo3Mo:KHBII CIIOCO0 JOCTHKEHU S

YMCHHC cOo3aaBarThb, IIPUMCHATH u

Hp606p330BI)IBaTI> 3HaKH WU CHUMBOJIbI, MOACIN U

CXEMBI IS pelieHus y4eOHBIX u

IIO3HABaTCJIbHBIX 3aaa4

CocTaBlicHUE aHAIUTUYECCKUX MOJENIEH .

Pemenne TeKCTOBBIX 3afad apupMETHUYECKUM H
anredpanvecKuM Crocodamu.

Cocrapnenue rpaduuecKux MoaeseH.

CMBICJIOBOC UTCHHEC

CocrapneHre MUHU KOHCIIEKTa IO TEKCTY y4eOHHUKA.

Bei6bop cnocoba 3amucu  ycioBHS  (CXEMOM,
TaOMHIICH, CIIOBECHO).
KOMIIETEHTHOCTh B o00Onactu wucnoib3oBanus | [loaroroska y4YaluMHcs (mo KEJIAHUIO)
HNKT- TexHOJIOTuH. MpE3EHTAIMI K ypOKaMm.
IToaroroBka COO0IIEHN nyTeM IIOMCKA
uH(bOpMAIUU B UHTEPHETE
CrpykTypupoBaHHUe 3HAHHIA peduiekcust cnocoOOB M YCIOBMM  JIEHCTBHS,

KOHTPOJIb MW OHOCHKa Iponecca MU pPE3YJIIbTaTOB
ACATCIIBHOCTH

CrnocoOHOCTh U TOTOBHOCTh OPraHU30BATh
B3aUMOCBS3b U YIOPSJOUYMBAHUE CBOMX 3HAHUM.
OpraHu3oBaTh CBOIO paboTYy.

Amnanus3 o0beKTa C BBIICJICHUEM CYIICCTBCHHBIX H
HECYIICCTBCHHBIX ITPU3HAKOB.

MeTanpeaMeTHbIe Pe3yabTaThl (KOMMYHHUKATHBHBbIC Y'Y 1)

PesyabTar |

Bo3MoXKHBIN CIIOCO0 TOCTHKEHU S
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yMEHHE OCO3HAaHHO HCIIONb30BaTh peueBble | YcTHas pabora Ha  ypoke: (GOpMYIHpOBaHUE
CpeAcTBa B COOTBETCTBUM €  3ajauedl | ONpeNesieHUd W [paBui, BBICKa3bIBaHUE U
KOMMYHUKAIIMH JJIs1 BBIPAKCHHUS CBOMX UYBCTB, | OOCYXK/IEHHE pa3IMYHBIX BapUaHTOB  PEILICHHUS,
MbICJIE W NOTpeOHOCTEH; IUIAHUPOBAHWUSA WU | BEIEHUE CAMMMU YYalllUMUCA «IIE€PEKPECTHOIO»
pPEryJIsIIUM  CBOEM JIEATENIbHOCTH; BIAJEHHUE | ONpOCca OJHOKIACCHUKOB.

YCTHOM U MIACbMEHHOU peubto,

MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO.

YMEHHE CaMOCTOATEIbHO  Opeanu30evieams | YCTHasi paboTa Ha ypOKax.

yueOHOe B3aUMOJICHCTBHE B rpynmne | PaboTa B ManbIx rpymnmnax.

(ompenenary oOmme 1eaM, JJoroBapuBathes | 3amaHusi Tuma «OOCyaM C COCEIOM», «COCTaBb

JPYT C IPYTOM U T.1L.)...

3aJlaHue MapTHEPY» U T.1.

I/IHI/IIII/I&TI/IBHOC COTPYAHNYCCTBO B ITOMCKE U
cbope nHpopmanuu

CocTaBisTh B rpynIe miaH peieHus npooaemMsl
®opmupoBaHue padoTaTh B MalbIX IPyNMax, napax

Pasnen «Iliianupyembie pe3yabTaThDy 7 Kiace

IIpeameTHsbIe pe3yibTaThl

ITo oxoHyaHnHu 7 KjIacca Y4eHUK HAYYUTCS

ITo oxoHyanuu 7 KJj1acca y4eHHMK MOJYYUT
BO3MOKHOCTh

peoOpa3oBhIBaTh OYKBEHHBIC BHIPAKEHUS

YIJIyOMTh U Pa3BUTh C CUMBOJIBHBIM SI3bIKOM
anreOpsl (3amKMCh 3aKOHOB apU(PMETHIESCKIX
JIEHCTBUI ), TPUEMaMH BBITIOJTHCHUSI
TOXJIECTBEHHBIX MTPEOOpPa30BaHMI BBIPAKEHUN

BBIIIOJIHATE TCOMETPHUICCKUEC ITOCTPOCHUSA

NMO3HAKOMHUTBCS C PA3IMUYHBIMU CIIOCO0aMU
pelieHus mpo6yieM TBOPUYECKOTO U MOUCKOBOTO
Xapakrepa.

Pa3BUTh YMEHHE BBIJICNSATh NPU3HAKK U CBOICTBA

00BEKTOB

kiaccuupoBaTh GYHKIIUN

MO3HAKOMHUTBLCSA C Pa3IMYHBIMH CITIOCOOaAMHU
peleHus mpooJIeM TBOPYECKOr0 M MOMCKOBOTO
xapakrepa.

Pa3BUTH YMCHHE BBIICIISTH IPU3HAKH U CBOKMCTBA
00BEKTOB

CTPOUTH rpaQUKH JIUHEHHOU PYHKIIUN

HCCIeI0BATH CBOIMCTBA YHCIIOBBIX (DYHKIMH Ha
OCHOBE M3YyU€HHUs OBEICHUS UX Ipa(UKOB.
[TonumaTh QyHKIMIO KaK BayKHEHIIYIO
MaTE€MaTHYECKY MOJIENb AJIs ONUCAHUS IIPOLIECCOB
U SIBJICHUN OKPYXKAIOLET0 MUpPaA, IPUMEHATh
(YHKIIMOHATIBHBIHN S3BIK JJIs1 ONUCAHUS U
UCCIIEIOBAaHMSI 3aBUCUMOCTEHN MexXly (PU3NYECKUMU
BEIINYUHAMH.

JIMHENHEIE
MIEPEMEHHOMN

peuiaTtb YpaBHCHHA C OJIHOH

yl"J'IY6I/ITL N Pa3sBUTb C CHHTE30M KaK COCTaBJICHHEC
OcJIoro u3 qaCTeﬁ, BOCIIOJIHAA HEAOCTAOIIUC
KOMIIOHCHTSI, IOABCACHUC I10A IIOHATHUC, BEIBCACHUC
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CJ'IGI[CTBI/II;’I; BBIIBUKCHHUEC T'HIIOTE3 U UX
000CHOBaHHE.

pelaTh MpocTelInne reoMeTpUIecKue 3aaun

NMO3HAKOMHUTBCSI ¢ Haubonee APPEKTUBHBIMH
cnoco0amMu peleHHus 3ajad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH

yrIyOMTh M Pa3sBUTb [IOHUMaHHE CYIIHOCTH
aIropuT™Ma, YMEHHE JEWCTBOBATh IIO TOTOBOMY

AITOPUTMY

pelmiaTb  JMHEHHBIE ypPaBHEHHS C

JIBYMsI
IIEPEMEHHBIMU

NMO3HAKOMHUTBCS C JIOTUYECKUMH ONEPALUSIM
(mocTpoeHue OTpULIaHNUs, YTBEPKICHUE U
OTIPOBEPKEHUE KaK OCTPOECHUE PACCYKICHUS C
HCII0JIb30BAHUEM PA3JINYHBIX JIOTHYECKUX CXEM)

peniaTb CUCTEMBI JINHEWHBIX YPABHEHUI

NMO3HAKOMUTLCHA C JJOTHYCCKHMU ornecpanusam

(mocTpoeHue  OTpULAHUS,  YTBEPXKJIEHHUE

OIIPOBEPKECHUEC KaK IIOCTPOCHUE PACCYXKIACHHUA C

u

HCITOJIb30BAHUEM PA3JIMYHBIX JIOTHYCCKHUX CX@M)

JInuHOCTHBIE pe3yJIbTaThl

PesyabTar Bo03MoKHBII CTIOCO0 10CTHKEHUS
Poccuiickasi rpaxmaHckas MAeHTHYHOCTH | [IpoBenenue ypoka—urpel «Mctopus poccuiickout
(marpuotusM, yBaxkenwe Kk OrtedyecTBY, K | MatemMaTuku. Bemukue pycckue MaTreMaTHKI...
MIPOLLIOMY u HACTOALIEMY

MHOTI'OHAIMOHAJIBHOT'O Hapoaa Poccuu...

TOTOBHOCTh M CIIOCOOHOCTH 06yqafonmxc;{ K
CaMOPAa3BUTUIO H CaMOO6paSOBaHI/II-O Ha OCHOBE
MOTHBAIIMH K O6y‘IeHI/IIO U IIO3HAHHIO. ..

Hcnonp30BaHue HAa ypOKax HUIPOBBIX MOMEHTOB.
Pemenne peOycoB U KpOCCBOPIIOB....

TOTOBHOCTh M CIOCOOHOCTH K Pa3BUTHIO

JIOTHYECKOTO W KPUTHUYCCKOT'O MBIIIJICHUSA

[IpoBenenue
«3aBUCHUMOCTH. . .»

YpOKa—HCCIeTOBAHUS
(3aBUCUMOCTb  PACIIOJIOKEHUS
pAMO
k03 punrenToB GyHKIIUU

Ha KOOpI[HH&THOfI IIJIOCKOCTHU oT

MeTanpeaMeTHblie pe3yabTaThl (peryasTuBHbie Y'Y )

PesyabTar Bo3M0:kHBII C1TOCO0 TOCTHIKEHHUS
OCHOBBI CaMOKOHTpOJISI, CAMOOLIEHKH, MpUHATHS | OOCyXJleHue M BBIOOp pPalMOHAIBbHBIX CHOCOOOB
pelIleHNI W OCYIIECTBICHHMsS OCO3HAHHOTO | pemieHus. Peduexcus.

BbIOOpA B yUeOHOH J1eATENIbHOCTH

YMCEHUC IPOBCPATH PEIYJIbTATHL BBIYHCIICHU N

Pemennie 3amaHuii  THUMa «HAWOM ~ OIIHUOKYY,

«TIPOBEPH 0 00pasIy» U Ap.

YMEHHE  OLEHUBaTb  CBOIKO
apryMeHTUpyd [PHUYUHBI  JOCTHXKEHHS

ACATCIIbHOCTD,
nin

Pednexcus
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OTCYTCTBUS IIAHUPYEMOI'O PE3ylbTara. ..

YMEHHE [TPOrHO3UPOBATH (IIPEABOCXUILEHUE
pe3ysbTaTa ypOBHsI YCBOCHHUSI, €F0 BPEMEHHBIX
XapaKTEPUCTHK)

OOcyxaeHue u BbIOOP palMOHAIBHBIX CIIOCOO0OB
pemenus. Pedekcust.

YMEHHE KOHTPOJIMPOBATh

B (bopme cnmyeHus NEWCTBUI M €ro pe3yabTara C
3aJIaHHBIM  ATAJIOHOM C LENbI0 OOHApYKEHUS
OTKJIOHEHUH ¥ OTJIMYUU OT dTAJIOHA

YMCHUEC TOTOBYIO ocib, B

COOTBETCTBHMM C HEM COCTaBIISITh IIaH €€

MMPpUHUMATh

JOCTHIXCHUA

OOGcyxaeHue u BBHIOOP PAIMOHAIBHBIX CIOCOOOB
pemenus. Pednexcus.

[TnanupoBanue (onpeaeneHue
MOCIIEIOBATEIILHOCTH MTPOMEKYTOUHBIX LIEIEH C
Y4ETOM KOHEYHOTO Pe3yJbTaTa,

COCTaBJICHHWE TUIaHA W IOCIIEIOBATEIHLHOCTH

NeNCTBHI)

B (opme ciMyeHHs ACUCTBUN U €ro pe3ysbraTa C
33IaHHBIM ATAJIOHOM C IO  OOHAPYKEHUSI
OTKJIOHEHUH U OTJIMYUU OT dTAJIOHA

MertanpeaMeTHbIe pe3yJabT

aThl (mo3HaBarTejbHbIe Y'Y 1)

Pe3yabTar

Bo3Mo:KHBII CIIOCO0 JOCTHKEHU S

yMeHHue CO3/1aBaTh, IPUMEHSTh
peoOpa3oBhIBaTh 3HAKW M CUMBOJIBI, MOJICIHA U
TUTST perieHus y4eOHBIX
MO3HABATENILHBIX 3a]1a4

u

CXEMbI u

CocTaBlicHUE aHAJIUTUYECCKUX MOJEIEH .

Pemenne TeKCTOBBIX 3amad apuMETHUYECKUM H
anre0panvecKuM Crocodamu.

Cocrapnenue rpaduuecKux MoIeseH.

CMBICJIOBOC UTCHHUC

CocTaBieHre MUHH KOHCIIEKTA 10 TEKCTY y‘IC6HI/IKa.

Beibop cnocoba 3amucu  ycioBHSL  (CXEMOM,
TaONHIICH, CIIOBECHO).
KOMIIETEHTHOCTh B o00Onactu wucnoib3oBanus | [loaroroska y4YaluMHcs (mo KEJIAHUIO)
HNKT- TexHOJIOTuH. MpE3EHTAIMI K ypOKaMm.
[ToarotoBka coo0IeHni myTeM MTOUCKA

uH(bOpMAIIUU B UHTEPHETE

CrpykTypupoBaHue 3HaHUI; pedaexcus
Croco0O0B U YCIOBHM IEHCTBUS, KOHTPOJIb U
OIICHKA MpOoIIecca U Pe3ybTaToOB ACITeIbHOCTH

CocrapiieHHE aHATUTHYECKUX MOJIETIEH .

Pemienrie TEKCTOBBIX 3ajad apu(PMETHYCCKUM U
anreOpanvecKuM Crocodamu.

Cocrapnenue rpaguueckux MOJeNeH.

MO,Z[GJ'II/IpOBaHI/Ie - HpeO6p330BaHI/Ie 00beKTa U3

Hp606pa3OBaHI/IC MOACIN C 1OCJIbIO BbIABJICHUA

LIYBCTBCHHOI\/'I (bOpMBI B MOZACJIb, I'IC BBIACJICHBI 06]_]_[1/1)( 3aKOHOB, OIPEAEIAIOINX JaHHYIO
CYIICCTBCHHBIC XapaKTCPUCTUKHA 00BbeKTa IIPEAMETHYIO 006J1aCTh.
(HpOCTpaHCTBeHHO'rpa(I)I/ILIeCKaSI MW 3HAKOBO-

CI/IMBOJ'H/I‘-ICCKEUI);

YMmeTh YCTaHAaBJIMBATb IPUYUHHO- BBI60p crocoba  3ammcH YCJIIOBUA (CXCMOﬁ,

CICACTBCHHBIC CBA3U

TaONHIICH, CIIOBECHO).

CnocoOHOCTh U TOTOBHOCTh OpraHu30BaThb
B3aMMOCBS3b U YIIOPAJOYUBAHUC CBOUX 3HAHUI.

AHanmm3 o0beKTa ¢ BBIJICJICHUEM CYIICCTBCHHBIX U
HCCYIICCTBCHHBIX ITPU3HAKOB.
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OpranuzoBaTh CBOIO padoTy.

YMeHue BbIIEATh IPU3HAKU U CBOMCTBA 0OBEKTOB

CaMOCTOSITEIBHOE CO3JaHHUE CIIOCO00B
penieHus mpooIeM TBOPUECKOTO ¥ IIOUCKOBOTO
Xapakrepa.

IToaroroska yYaluMuUcs (o KEJIAHUIO)
IIPE3EHTAlMHI K yPOKaM.
[ToaroroBka cooO1IeHn nyTeM MOUCKa

UH(POPMAIIUU B UHTEPHETE

MeranpeaMeTHbie pe3yabTaThl (KOMMYHHKATHBHBIE Y'Y /1)

Pe3yabTar

Bo3MoOKHBII CIIOCO0 TOCTHKEHUA

yMeHue
cpencTtBa B

OCO3HAHHO MHCIHOJIb30BaTh pPEYEBBIC
COOTBETCTBUM €  3amadeu
KOMMYHHKAIIUU JUJIS BBIPAKEHUs CBOMX YYBCTB,
MbICIIEl W TOTPEOHOCTEH; IMJIaHUPOBAaHUS U
perymsauumn
YCTHOM ¥ MMCbMEHHOW pe4bl0, MOHOJIOTHYECKON

CBOCH JACATCIIBHOCTH, BJIAACHUC

KOHTEKCTHOM PEYBIO.

Ycrnas paGota Ha ypoke: (OpMyIHpOBaHUE
OHpeIleﬂeHI/Iﬁ n IIpaBul, BBICKA3bIBAHUEC u
o0cyxIeHne

BCACHHUC CaMHMMHU YYalllUMUCH

Pa3IMUHBIX BApHWAHTOB  PCHICHUA,
«IEPEKPECTHOTO»

o1poca OJHOKJIACCHHUKOB.

yMeHHue Op2aHU308b16AMb
yueOHOe B3alMO/IeliCTBHE B rpyrre
(ompenensTh 00IIKE LETH, JOTOBAPUBATHCS IPYT
C IPYrOM H T.11.)...

CaMOCTOATECIBHO

VYcrHas paboTa Ha ypokax.
PaGora B ManbIx rpynmnax.
3amanust Tuma «OOCya C COCEIoOM», «COCTaBb
3aJlaHue MapTHEPY» U T.II.

MHnnmaTuBHOE COTPYIHHUYECTBO B TIOUCKE U
coope undopmaruu

CocTaBnsTh B TPYIIE IUIAH PEIICHUS MPOOIIEMBI
dopmupoBanue paboTaTh B MaJIbIX IpyIax,
napax

dhopmynupoBaHue
BBICKAa3bIBAaHUE U

YcrHast  pabota

ONpENCIICHUH U

Ha YpOKe:
MpaBuII,
BapHAHTOB  pELICHMUS,

«IIEPEKPECTHOTO»

00CyXJIeHHe pa3InYHBIX
BEJICHUE CAMHMH Y4YaIlUMUCS
OTIpOCa OJTHOKIIACCHUKOB.

YMeHue 3aMedath B YCTHOUM peuu IPYTrux
y4aInuxcs HErpaMoOTHO COPMYITUPOBaHHbBIE
MBICJIH.

(dhopmupoBanue BepOaIbHBIX CITIOCOOOB
KOMMYHUKAIMH (BUXKY, CIBIITY, CIIYIIALO,
OTBEYAI0, CIPAIIHBAI0);

YcerHas paboTa Ha ypoKax.

OgnajieHre HaBbIKAMU HEKOH(INKTHOTO
oO1enus

Pabora B MasbIx rpynmnax.

VYnpaBiieHue noBeieHueM napTHepa ¢
TOYHOCTBIO BBIPAXKAaTh CBOU MBICTH( KOHTPOJIb,
KOPPEKIIHsI, OIICHKA)

3amanus tuna «OOcyau € cOcCeIoM», «COCTaBb
3a/laHue MapTHEPY»  T.1I.

MotuBaius yueHus, GopMupoBaHue
IpaXX1aHCKOW UAEHTUYHOCTH JIMYHOCTHU

bopmynrpoBaHue
BBICKAa3bIBAaHUE U

VYerHas  paGota Ha  ypoke:

OIIpPENEICHUN U IIPABUIL,
o0Cy)XJIeHHE Pa3TUYHbIX

BCACHHUC CaMHMMU Y4YalIUMUCHH

BApHUAHTOB
«ICPEKPECTHOTO»

pelieHus,

onpoca OJHOKJIIACCHUKOB.

8 kaace

IIpenmeTHblie pe3yJbTaThl
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ITo oxonuanuu 8 Kjacca YY€HHUK
HAYy4YIUTCH

ITo oxonuanuu 8 Kjacca YUYCHHUK MOJYYUT BO3MOKHOCTD

peliaTh KBaAAPATHBIC YPABHCHUS

MO3HAKOMHUTBCS C PA3IMYHBIMU CIIOCOOAMHU pereHus mpooieM
TBOPYECKOI'O U IIOMCKOBOTO XapaKkTepa.
Pa3BUTh YMEHUE BbIIEIATh IPU3HAKH U CBOMCTBA 0OBEKTOB

IIPUMEHATh OCHOBHOE CBOWCTBO | YIJIyOMTBH M Pa3BUTh MPECTABICHUS O PA3IUYHbIX MHOKECTBAX

apoou YHCell; HAy4YUThCS UCII0JIb30BATh MPUEMBI,
PaLMOHATIN3UPYIOLINE BBIYUCIICHHUS. . .

peoOpa3oBHIBATH OYKBEHHBIC | MO3HAKOMHUTBCS C CUMBOJILHBIM SI3bIKOM aIreOphI(3amich

BBIPAYKEHUS 3aKOHOB apU(PMETHUUECKUX JEHCTBUI), TPUEMAMHU BBITIOJHEHUS
TOKJIECTBEHHBIX MpeoOpa30oBaHUI BbIpaKEeHUN

BBITIOJIHATh apumMeTryecKkue | MO3HAKOMHUTBLCS C Pa3IMYHBIMU CIIOCOOaMU pelIeHus mpoodiieM

NEUCTBUSL € pallMOHAIBHBIMH | TBOPYECKOTO U MOMCKOBOIO XapakTepa.

quclaMu Pa3BUTh yMEHUE BbIICATh MPU3HAKH U CBOMCTBA 0OBEKTOB

Pacno3naBate pa3iNyHbIe | MO3HAKOMHMTBLCS C CHHTE30M KaK COCTaBJICHHE LIENOT0 U3

(YHKIMH U CTPOUTH UX TpaduKu

LIf:lCTeI\/'I, BOCIIOJIHASA HEAOCTAOIINE KOMIIOHEHTHI, IIOABCICHUC
monq HOHSITI/IG, BBIBCIACHHC CHC}ICTBHﬁ; BBIIBUKCHUC TUIIOTE3 U UX
000CHOBaHHUE.

BrinmomaaTte IEUCTBUS C
apu(pMETHIECKUMH KOPHIMHU

MO3HAKOMUTBCS ¢ HanOoJee 23 (HEKTUBHBIMU CITOCOOaMU
pelIeHus 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM

Pemate HepaBeHCTBA C OJHOM
MepEeMEHHO

MO3HAKOMUTBCS ¢ HanOoJee A3 (HEKTUBHBIMU CITOCOOaMU
pelIeHus 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM

yriIyOuTh U pa3BUTh TIOHUMAHUE CYIITHOCTH JITOPUTMA,
YMEHUE JICHCTBOBATH 110 TOTOBOMY JITOPUTMY

Pemare IJITAHUMETPUYECKUE | MO3HAKOMUTbLCSI C JIOTHYECKUMH omepanusiM  (TIOCTpOCHHUE
3aJa4u OTPHIIAHMS, YTBEPXKICHUE W OIPOBEPKEHHWE KaK IMOCTPOCHHE
PAaCCYXXJICHHsI C UCTIOJb30BAaHUEM PA3TUYHBIX JIOTHUECKHX CXEM)
JINYHOCTHBIE Pe3yJbTaThl
PesyabTar Bo3MOKHBIH c1TIOC00 JOCTHKEHUSA
Poccuiickasi rpaxkmanckass mIeHTHYHOCTH | [IpoBenenue YpOKa—HUIpbl «Pa3Butne
(marpuotusM, yBaxkeHue K OTe4eCcTBY, K | HHXKCHEPUN»...
MIPOLLIOMY u HACTOALIEMY

MHOT'OHAIMOHAJIBLHOT'O HAPOJad Poccuu. ..

TOTOBHOCTb M CHOCOOHOCTH OOydarommxcs K
CaMOpPa3BUTHIO U CaMOOOPA30BaHMIO Ha OCHOBE
MOTHBAIMH K 00YYEHUIO U TO3HAHMIO. ..

Hcnonp30BaHNE Ha ypOKax HUIPOBBIX MOMEHTOB.
Pemenue pebycoB 1 KpOCCBOPIOB...

TOTOBHOCTb M CIOCOOHOCTH K Pa3BUTHUIO
JIOTHYCCKOTO W KPUTUYCCKOT'O MBIIIJICHUS

[TpoBenenne ypoka—cyna «KBajgpaTHble KOpHH, BBI
BUHOBHBI. ..»

TOTOBHOCTb M CINOCOOHOCTb K YMCTBEHHOMY
JKCIEPUMEHTY

YpOoK—TIpakTUKyM «YBENHUUTCS 170031
YMEHBIIUTCA. .. » (3aBUCUMOCTH U3MEHEHUS
pa3mepoB (Gurypsl ot ko3 duIrieHTa mnoo0oms)
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MeTtanpeaMeTHble pe3yabTaThl (peryasituBabie YY)

PesyabTar Bo3Mo:xHbBII c11OCO0 JOCTHIKEHH S
OCHOBBI CAMOKOHTPOJISI, CAMOOLIEHKH, MpUHATHS | OOCyk/ieHne W BBIOOP palMOHAIBHBIX CHOCOOOB
pelIeHU U OCYLIECTBIEHHMS OCO3HAHHOIO | pemeHus. Peduiexcus.

BbIOOpA B YUeOHOH NIESATETBHOCTH

YMEHUE IPOBEPATH PE3YIAbTaThl BHIYUCICHUI

Pewenue
«IPOBEPBH 10 00pas3iy» u Jp.

3alaHuil  TUMA  «HAaM  OLMOKY»,

YMEHHE OILIEHHBAaTh CBOIO  JIEATEJIBHOCTD,
apryMEHTUPYS TPHYUHBl JOCTH)KCHUS WU
OTCYTCTBHS ILITAHUPYEMOT'O pe3ylbTara. ..

Pednexcus

YMEHHE NPOTHO3UPOBATH (IIPEIBOCXUIIICHHUE
pe3ysbTaTa ypOBHsI YCBOCHHMSI, €T0 BPEMEHHBIX
XapaKTEePUCTHK)

OOGcyxaeHue U BBIOOP paIlMOHAIBHBIX CIOCOOOB
pemenust. Pednexcus.

YMEHHE KOHTPOJIMPOBATh

B (opMe CIMYEHHs JEHCTBUM U ero pe3yibTara C
3aJIaHHBIM ~ 3TaJIOHOM C
OTKJIOHEHUM Y OTJINYHM OT ITAIIOHA

Lenblo  OOHapyKeHUus

YMeHHe mNpuHHMarh TOTOBYK) II€llb, B
COOTBETCTBUM C HEHW COCTaBIATh IUIAH €€
JNOCTHIKECHHS

[TporHo3upoBanue (IpeIBOCXUILEHUE pe3yabTaTa
YPOBHS YCBOEHUS, €r0 BPEMEHHBIX XapaKTEPUCTHK)

[TnanupoBanue (onpeaeneHme
MOCIIEIOBATEIHLHOCTH MTPOMEKYTOUHBIX LIEIEH C
Y4ETOM KOHEYHOTO Pe3yJIbTaTa,

COCTaBJICHHWE TUIaHA M TOCIICAOBATEILHOCTH
JCHCTBUI)

Kontposnp (B ¢dopMe cnuueHuss ACHUCTBUUA M €O
pe3yabTata C 3aJaHHBIM JTAaJOHOM C LENbI0
0OHApY)XECHHS OTKJIOHCHHI W OTJIMYUN OT 3TAJIOHA)

[TocTpoeHue JTOrnYecKon Henu paccyKICHHUI

OneHka
TOTO0, YTO YK€ YCBOGHO M YTO €Ile MOIJIEKUT
YCBOCHHIO,
YCBOCHUS)

(BBII[CJ'ICHI/IG N OCO3HAHHUC Yy4YalllUMUCA

OCO3HAaHHC KadyeCTBa H YPOBHA

MeTtanpeaMeTHble pe3y/abTaThl (M03HaBaTeabHbIE Y'Y /)

PesyabTar

Bo3Mo:KHBIN cIIOCO0 JOCTHKEHU S

YMCHUC CO3MaBaTbhb, IPUMCHATH U Hp606pa30BBIBaTL
3HAaKU U CHUMBOJIbI, MOJCIN N CXCMbl JIs PCIICHUSA

yLIe6HI>IX 1 IO3HABATCJIBHBIX 3aaa4

CocraBiieHre aHAIUTUYECKUX MOJIeNeH .
Pemienne TeKCTOBBIX 3a/1a4 apU(PMETUUECKUM U
areOpanyeckiM CrocoOamu.

CocTasiieHne rpadpuuecKkux MoJiesel.

CMBICJIOBOC UTCHHC

CocTaBrieHMEe MUHU KOHCIIEKTa IO TEKCTY
yueOHHUKa.

BeiOop cmocoba 3amucu  ycimoBus  (CXeMOH,
TaONMHIICH, CIIOBECHO).

KOMIIETEHTHOCTh B oOjactu mcnoib3oBanus MKT—

TEXHOJIOTHI.

[TogrotoBka  yyamumucst (10 JKEJIAHUIO)
IIPE3EHTALI K YpOKaM.
[TogrotoBka  cooOmieHWdt  myreM  IMOMCKa

I/IH(I)OpMaI_II/II/I B UHTCPHCTC
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CtpykTypupOBaHHe 3HaHHIA; pedaexcus cnocoboB
U YCJIIOBUU JIEWCTBHUSL, KOHTPOJIb U OLIEHKA MpoLecca
U pe3y/bTaTOB JAESATEIILHOCTH

CocraBieHue aHATUTUYCCKUX MOJICIICH .
Pemienue TEKCTOBBIX 33734 apU(PMETUUECKUM H
anreOpanvaecKuM CrocoOaMH.

CocragieHue rpaguuecKux MOJICIICH.

MonenupoBaHue — npeodpa3zoBaHne 0ObEKTa U3
YyBCTBEHHOHU ()OPMBI B MOJICJIb, TJI€ BBIJICTICHBI
CYLIECTBEHHbIE XapaKTEPUCTUKU 0OBEKTA
(mpocTpaHCTBEHHO-TpaduUecKas WM 3HAKOBO-
CUMBOJIMYECKas );[TPe0Opa30BaHUE MOJIEIH C IIEJIbIO
BBISABJICHUS O6HII/IX 3aKOHOB, OIMPCACTIAIOIINX
JAHHYIO TIPEJIMETHYIO 00J1aCTh.

CocraBieHue MHHU KOHCIIEKTAa IIO TCKCTY
yueOHHKa.

BriOop cmocoba 3ammcu  ycioBusi (CXeMOW,
Ta0NHIIEeH, CIIOBECHO).

VYmeTs YCTaHABJIMBATb NPUYUHHO-CJICACTBCHHLIC
CBiA3HU

CriocoOHOCTh ¥ TOTOBHOCTh OPI'aHNU30BATh
B3aMOCBSI3b U YIOPSAIOUMBAHNE CBOMX 3HAHUH.
Opraan3oBath CBOIO padoTy.

Amnanu3 o0beKTa C BbIJEIEHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB.

YMeHue BeIIeNSITh MPU3HAKK U CBOMCTBA 0OBEKTOB

Ncnonb30BaTh 3HAKOBO-CUMBOJIMYECKHE
CpPEACTBA, B TOM YUCJIE MOJCIIH U CXEMBI JIJIs
penieHust yaeOHBIX 3a/1a4. YMETh OCYIIECTBIISATh
CHUHTE3 KaK COCTaBJICHUE LEJI0r0 U3 YacTen
Hcnonws3oBath 3HAKOBO-CUMBOJIMYECKHUE
CpPEICTBA, B TOM YHCIIE€ MOJEIH M CXEMbI IS
perieHus: y4eOHbIX 3a/1a4. YMETh OCYIIECTBIATh
CHHTE3 KaK COCTaBJICHUE LEJI0r0 U3 4acTen

Ornpenenenre OCHOBHOM U BTOPOCTENIEHHOM
nHpopMaluu; cBOOO HAS OPUEHTAITUS U
BOCITPUSTHE TEKCTOB XYyJ0’KECTBEHHOT0, HAYYHOTO,
MyOJUIIUCTUYECKOTO ¥ O(DUIIMAIBHO — JAETOBOTO
CTUJICH

Bnanenyne MOHOJOTMYECKON M JUAJIOTHYECKOU
dbopmMamMu peuyd B COOTBETCTBHU C HOpPMaMu
POJIHOTO SI3bIKA

MeTanpeamMeTrHbie pe3yJbTaThbl (KOMMYHUKATUBHBbIE Y'Y /])

Pe3yabTar Bo3Mo:KHBIN CIIOCO0 JOCTHKEHU S
YMEHHE OCO3HAaHHO UCIIOJb30BaTh peueBble | YCTHas pabora Ha ypoke: (GopMylIHpoBaHHE
cpencTtsa B COOTBETCTBMM €  3aJa4ycil | ompeneneHUid W TpaBUJI, BBICKa3bIBAaHHUE U

KOMMYHHKAIIMH JJIS BBIPQXKEHUS CBOUX UYBCTB,
MBICIIEd W TOTPeOHOCTEW; IUIAHUPOBaHUA U
pPETYJISIIMM  CBOEH  JIEATENbHOCTH; BJaJICHUE
YCTHON M MHCbMEHHOU peubl0, MOHOJIOTHUYECKOM
KOHTEKCTHOU peyblo.

BCACHUC CaMUMHU YYalIUMHCA

06CY)K,Z[€HI/IG PA3JIMUIHBIX BAapUAHTOB PCHICHMHA,

IICPEKPECTHOTO»

oIpoca OAHOKIIACCHHUKOB.

yMEHHE
yueOHOe B3aUMO/ICHCTBHUE B Tpymie (OnpeneisaTh
oOmue 1enu, A0roBapuBaThCs APYT C JIPYTOM H
T.J.)...

CaMOCTOATCIIBHO op2caHu3oesvledms

VYerHas paboTa Ha ypoKax.
Pabora B ManbIx rpymnmnax.
3aganusa Tuna «OOCyaH C COCEIOM», «COCTaBb
3aJaHue NapTHEPY» U T.1.

WMHunmaTuBHOE COTPYAHUYECTBO B MOUCKE H
cOope nHpopMauu

CocTaBIsATh B TPYIIE TUIAH PELICHUS TPOOIEMBI
dopmupoBanue paboTaTh B MAIBIX TPyIIax,
napax

YMeHue 3amedath B YCTHOM peun Ipyrux
y4aluxcs HerpaMoTHO C(OPMYJIMPOBAHHBIE
MBICJTH.
¢dopmupoBanue
KOMMYHHKAIMU (BUXKY, CIIBIIIY, CIYIIA0, OTBEYA0,

BepOaNbHbIX Croco0oB

CIIPAILINBAIO);
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[TocTtanoBKa BOMPOCOB(MHUITUATUBHOE
COTPYIHHYECTBO B IIOUCKE U cOOpe
nHpOpMaInN)

dbopMupoBanue BepOaTbHBIX croco6oB

KOMMYHHUKAIUK (BHKY, CJIBIILY, CJIYILIal0, OTBEYALO,

CIIPALLIMBAIO);

9 kaacc

Hpe}IMeTHBIe Pe3yJdbTaThbl

ITo oxoHuanuu 9 Ki1acca yYeHUK HAYYUTCS

ITo oxkoHuanum 9 KyIacca y4YeHUK MOJTYYHT
BO3MOKHOCTh

pelarth 3a/1a4u ¢ pa3IuyHbIMUA QYHKIUSIMU

YIJIYOUTh M Pa3BUTh NIPEICTABICHUS O HATYpPaIbHBIX

quciax, HAaY4YUTHCA HCIIOJIB30BaTh HpI/IéMI:;I,

PaLMOHATIN3UPYIOLINE BBIYUCIICHHUS. . .

Pemrate KBaJpaTHbIE YpaBHEHUS "

pacKiiaablBaTb X HA MHOXUTCIIN

MO3HAKOMMUTLCHA C paSHHqHBIMH CHOCO6aMI/I peHIeHI/ISI
poOJIeM TBOPUYECKOTO M MIOMCKOBOTO XapaKTepa.
pa3Bl/lTb yMeHI/Ie BBIJCIATH HpI/ISHaKI/I nu CBOﬁCTBa
00BEKTOB

Pemars YpaBHCHUA C IBYMS NICPEMCHHBIMU U
HUX CUCTEMBI

IMNO3HAKOMUTBLCH C CUMBOJIBHBIM SI3bIKOM
anreOppI(3anuch 3aKOHOB apUPMETHUECKUX
JeHCTBHI), TPUEMaMH BBITIOJIHEHNS TOKECTBECHHBIX
npeoOpa3oBaHMI BEIPAKEHUH

Pemats HEpPaBEHCTBA c

MNEPEMEHHBIMU U UX CUCTEMA

TIBYMSISI

MO3HAKOMHTLCS C CHHTE30M KaK COCTaBJICHHE
LIEJIOTO M3 YacTeH, BOCIOJIHAS HEJOCTAIONINE
KOMIIOHEHTEHI, ITOIBEACHHE IT0] IOHATHE, BEIBEICHNE
CJIIEICTBU; BRIIBIIKEHHE THIIOTE3 U UX 000CHOBAHUE.

PemraTe 3aaa4u Ha IIporpeccuun

MO3HAKOMHUTBCS ¢ HanOoJsee 3 (HEeKTUBHBIMU
crioco0amu perieHus 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHMA

yriyOuTh ¥ pa3BUTh IOHUMAHUE CYIITHOCTH
QITOPUTMa, YMEHHUE JICHCTBOBATH 110 TOTOBOMY
AITOPUTMY

Haxonauts miomanu ¢uryp

NMO3HAKOMUTBLCH C JIOTUYCCKHUMU orcpanusam
YTBCPIKACHUC u

OIIPOBCPIKCHUEC KaK TIOCTPOCHUEC PACCYXACHUA C

(moctpoenue OTpULIAHUS,

HCIIOJIb30BAHUEM PA3JIMYHBIX JIOTHYCCKUX CXeM)

JIn4HOCTHBIE pe3yJIbTaThI

Pesyabrar Bo3mMoxHBIH c10CO0 10CTUKEHUS
Poccmiickasi  rpaxaanckas  uaeHTHYHOCTH | [IpoBenenue ypoka—urpel «lcropus poccuiickon
(marpuotusM, yBaxeHue K OredecTBY, K | MaTeMaTukH. ApupmeTrka MarHuIKOroy...

MpOIUIOMY U HACTOAMIEMY MHOTOHAIIMOHAJIBHOTO

Hapoja Poccun. ..
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FOTOBHOCTb M CHOCOOHOCTH OOyuarommxcs K
CaMOPa3BUTHIO M CaMOOOpPA30BaHHIO Ha OCHOBE
MOTHUBAIMH K 00y4EHUIO U MO3HAHHUIO. ..

Hcnonp3oBaHne Ha ypoKax HIPOBBIX MOMEHTOB.
Pemenne pedycoB U KPOCCBOP/IOB...

TOTOBHOCTh M CIOCOOHOCTh K Pa3BUTHIO HpOBeIleHI/Ie ypOKa—IIC6aT «Brruncnenue
JIOTHYCCKOTO W KPUTUYCCKOT'O MBIIIJICHUSA HJIOIIIaI[ef/'I. L
TOTOBHOCTh M CIOCOOHOCTH K YMCTBCHHOMY ypOK - SKCIICPUMCHT «Pemenne CHUCTEM

AKCHEPUMEHTY

Pa3ITUYHBIMU CTIOCOOAMH. . .»

MeranpeaMeTHsblie pe3yabTaThl (peryasTuBHbie Y'Y /1)

Pe3yabTar

Bo3MOKHBII CIIOCO0 TOCTHKEHUA

OCHOBBI CAMOKOHTPOJIA, CAMOOLCHKH, IMPUHATUA

pelIeHN U OCYHIECTBICHHUS OCO3HAHHOTO

BbIOOpA B yUeOHOU JesATENbHOCTH

OOGcyxaeHue W BBIOOP palMOHAIBHBIX CIIOCOOOB
pemenus. Pedruexcus.

YMEHHUE NPOBEPATH PE3YJAbTaThl BBIYUCICHUI

Pemenue 3amanmii  THMAa < «HAWAM  OMIKMOKY»,

«IpOBEPbH 10 00pas3Iy» u JIp.

yMeHHue
apryMEHTUPYS. TMPUUYHHBI

OLICHUBATh CBOIO JCATCIbHOCTD,
JOCTHXKCHUSA MU

OTCYTCTBHUSI IUNITAHUPYEMOTO PE3YbTara. ..

Pednexcus

YMEHHUE TPOTHO3UPOBATH (TIPEABOCXUIIICHUE
pe3yibTara ypoBHSI YCBOCHHUS, €TO BPEMEHHBIX
XapaKTEPHUCTHK)

OOGcyxaeHue U BBIOOP paIlMOHAIBHBIX CIOCOOOB
pemenus. Pednexcus.

YMCHHUC KOHTPOJIUPOBATH

B (hopme cimueHus ACHCTBUN M €ro pe3ysbTara ¢
3aJIaHHBIM JTaJOHOM C IMEJIbI0 OOHApYKEHUs
OTKJIOHEHUH U OTJIMYUM OT dTaJIOHA

[IpornosupoBanue
(mpenBocxuIieHHe pe3yabTaTa YpOBHS
YCBOEHHUS, €r0 BPEMEHHBIX XapaKTEPUCTHUK )

Kontposnb (B ¢dopMe cnuueHHs ACHCTBUHA M €ro
pe3ynpTaTa C 3aJaHHBIM OSTaJOHOM C IIEJIbIO
0OHapyXeHHsI OTKIIOHEHUH U OTJIMYUIN OT ITAJIOHA)

[TocTpoeHue JIOrnYecKon LEnu pacCy K IeHUN

Koppeknus (BHeCeHHE HEOOXOIUMBIX JIOTIOJTHCHHMA
U KOPPEKTUB B IUIaH U croco0 ACHCTBUS B cllyyae
PaCXOXKICHUS ATAJIOHA, PEATBHOTO JIEHCTBHS M €T0

MPOIYKTa)

MetanpeaMeTHbie pe3yabTaThl (M03HaBaTeabHbIe Y'Y /)

PesyabTar

Bo3MoKHBIN CIIOCO0 TOCTHKEHU S

YMCEHHUEC CO3MaBaThb, IPUMCHATH U Hp606pa3OBBIBaTL
3HAKU U CUMBOJIbI, MOJCIIN U CXCMbI I PCHICHUA

y‘-IC6HLIX 1 IIO3HABATCJIbHBIX 3aaa4

CocrapneHne aHaTUTHYECKUX MOJEIEH .
Pemenue TeKCTOBBIX 3a/a4 apU(PMETUUECKUM U
areOpandeckiM CrocoOamu.

Cocrasnenue rpadpuuecKkux MoJiese.

CMBICJIOBOEC UTCHHEC

CocraBlicHHEC MHHH KOHCIEKTA IIO TCKCTY
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yueOHMKa.
Breibop cmocoba 3ammcu  ycnoBusi  (CXEMOH,
TaOIUIICH, CITOBECHO).

KOMIIETEHTHOCTh B 0OyacTi umcronab3oBanmst MKT—
TEXHOJIOTHUH.

[logroroBka  ywyammmucs (MO0 KEJIAHUIO)
IIPE3EHTAlMHN K yPOKaM.

[logroroBka  cOOOIIEHHWI  TyTeM  MOUCKa
uH(pOpMaMU B UHTEPHETE

CtpykTypHupOBaHHe 3HaHHIT; pedaercus cnocoboB
Y YCJIIOBUU JIEMCTBHUSI, KOHTPOJIb U OLIEHKA Mpolecca
U pe3yJIbTaToOB JICATEIBHOCTH

CriocoOHOCTh U TOTOBHOCTh OPraHU30BaTh
B3aMMOCBSI3b U YITOPSJOYNBAHNAE CBOUX 3HAHUH.
OpranuzoBartb CBOIO padoTy.

AHanu3 o0bEeKTa C BBIJEIEHUEM CYIIECTBEHHBIX
¥ HECYIIECTBEHHBIX NMPH3HAKOB.

VYMeHue BBIIEHATH NPU3HAKM M CBOWCTBA

00BEKTOB

MopenupoBanue — mpeoOpa3oBaHne 00BbEKTa U3
YYBCTBEHHOH ()OPMBI B MOJICNb, T 1€ BBIJCTICHBI
CYIIECTBEHHBIE XapaKTEPUCTHKH 00bEKTa
(mpocTpaHCTBEHHO-TpaduyecKas Wil 3HAKOBO-
CUMBOJINYECKAs );lIpe0Opa3oBaHuEe MOJIENHU C LENbIO
BBISIBJIICHUS OOIUX 3aKOHOB, OMPEIEIISIONINX
JAHHYIO IPEIMETHYIO 00J1aCTh.

Ncnonb30BaTh 3HAKOBO-CUMBOJIMYECKHE
CpEICTBA, B TOM YUCJIE MOJCIIH U CXEMbI JIJIs
penieHust yaeOHBIX 3a/1a4. YMETh OCYIIECTBIISATh
CHUHTE3 KaK COCTaBJIEHUE LEIO0r0 U3 YacTen

Ornpenenenre OCHOBHOM U BTOPOCTENIEHHOM
nHpopMaiuu; cBOOO HAS OPUEHTAITUS U
BOCITPUSTHE TEKCTOB XYyJ0’KECTBEHHOT0, HAYYHOTO,
MyOJUIIUCTUYECKOTO ¥ O(PHUITHATBHO — AETOBOTO
CTUJICH

Bnanenyne MOHOJOTMYECKON M JUAJIOTHYECKOU
dbopmMamMu peuyd B COOTBETCTBHU C HOpPMaMu
POJHOTO SI3bIKa

CamMocTosTenpHOS CO3JJaHHuC croco0oB pEeIICHUA
npo6neM TBOPYECKOI'O U IIOMCKOBOI'O XapaKTepa.

Hcnonb3oBath 3HaKOBO-CUMBOJINYECKHE
CpPEICTBA, B TOM YHCII€ MOJENTU M CXEMBI IS
pelieHrs y4eOHbIX 3a7a4. YMEeTh OCYLIECTBIISTh
CUHTE3 KaK COCTaBJICHUE IIEJIOTO U3 YacTei

MeTtanpeaMeTHblie pe3ybTaThl (KOMMYHHMKATHBHBIE Y'Y /1)

PesyabTar

Bo3Mo:KHBIN CIIOCO0 JOCTHKEHU S

YMCHUE OCO3HAHHO  HCIOJIb30BATb  PCYCBLIC YcrHas pa60Ta Ha YpOKe: (1)OpMYJ'II/IpOBaHI/IC

cpeacTtBa B COOTBCTCTBHUH C 33.,[[3.‘16171 onpeﬂeneHHﬁ n IIpaBHJI, BBICKA3bIBAHUC u

KOMMYHHUKallUU JUIA BBIPAKCHUSI CBOUX YYBCTB, O6CY)K)IGHI/I€ Pa3JIMUYHBIX BApUAHTOB PCHICHHA,

MBICIIENl U HOTpe6HOCTeﬁ; IJIaHUPOBaHUA U | BCACHUC CaMHUMHU Y4YalllUMHUCH «(IICPECKPECCTHOTO»

peryisinua - CBO el JIeATEIBHO CTHU; BJAJACHUC | OIIpOCa OAHOKJIACCHUKOB.

YCTHOM ¥ MUCBMEHHON PEYbI0, MOHOJOTHUYECKOU
KOHTEKCTHOM PEYBIO.

YMCHUC CaMOCTOATCIbHO opearnu30e6svledntb YcTHas pa60Ta Ha ypOKax.

yueOHOe B3aUMOJIEHCTBHE B Tpynmne (ompenenars | PaboTa B ManbIxX rpymnmax.
oOmue 1enu, JOoroBapuBaThes Apyr ¢ ApyroM U | 3amanus tuma «OOcynu € COCeoM», «COCTaBb
T.J.)... 3a/laHue apTHEPY» U T.1.

IToctanoBka BOHpOCOB(I/IHI/II_II/IaTI/IBHOG CocTaBiiTh IporpamMmmy U CXEMy BBIYHCJICHUI Ha
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COTPYJHHYECTBO B IIOUCKE U cOOpe

nHpOpMaInN)
dbopmupoBaHue BepOAIbHBIX croco6oB
KOMMYHUKAIllMi  (BWXKY,  CIBIOIY,  CIYIIAfo,

OTBEYAr0, CIIPAIlNBal0);

OCHOBe ee KomaHJ. Haxoauts 3HaueHue
BBIPA)KCHUM, UCIIOJIb3YS IPOrpaMMy BBIUHCICHUN
OTBETCTBEHHOCTh, OPraHMU30BATh CBOIO paboTy.

I/IHI/IIII/IaTI/IBHOC COTPYAHHNYCCTBO B IIOMCKEC H
cbope nHpopMALTUH

OgageHne HaBIKAMU HEKOH(IMKTHOTO OOLICHHUS
®opmupoBanue padoTaTh B MaJIBIX IPYIAX,

napax

Pemenye TEKCTOBBEIX 3amady ¢

COCTaBJICHUS JIMHEMHBIX ypaBHeHMM Paspemenue

IIOMOIIBIO

KOH(IUKTOB  (BBIABIEHHE,  WJACHTHU(UKALUS

pOOJIEMBI).

VYnpaBiieHue NoBeieHueM NapTHEPA ¢ TOYHOCTHIO
BBIPA)KaTh CBOU MBICIIU( KOHTPOJIb, KOPPEKIIHS,
OTIEHKA)

UACHTUYHOCTHU JIMYHOCTHU

Coaep:xkanue yueOHOIo
Kypca 6 Kaacchl

APUOMETHUKA

Harypanabuble umcaa. Harypanbublii psa.  JleciTuuHas cucTeMa CUYMCIICHUS.
ApubmMeTrnueckne JIEUCTBUSA C HATypadbHBIMU uuciaamMu. CBoicTBa apupMETHUECKUX
neiictBuid. [loHATHE O CTENEHU ¢ HATYpaIbHBIM MoOKa3aTeneM. KBaapaT u kyod uucia. Uuciaossie
BBIPAXKEHUSI, 3HAUYECHUE YHUCIOBOTO BhIpAKEHHUA. [0psa0K NEHCTBHI B YMCIOBBIX BBIPAXKEHUSAX,
HCI0JIb30BaHKE CKOOOK. Pelienre TeKCTOBBIX 3a/1au apudmeTnyeckumMu criocobamu. Jlenurenu
u KpatHele. HawmOonpmuii oOmuid aenurenb, HauMeHbIee ooOmee kpatHoe. CBoMCTBa
nenuMoct. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. IIpocteie u cocTaBHble uncina. Pa3znoxenue
HaTypaJbHOI'O YUCIIA HA IPOCTbIE MHOXKUTENH. [lelieHne ¢ OCTaTKOM.

dpobou. OOwbikHOBeHHBIE JpoOn. OcHOBHOE CBOHMCTBO  japoOn. CpaBHEHHE
OOBIKHOBEHHBIX JpoOel. ApudMeTnyeckue JeUCTBUS ¢ OOBIKHOBEHHBIMH JPOOSMHU.
HaxoxpaeHue yacTu OT LeJOro W Ienoro mo ero yactu. Jecsatuunbie apobu. CpaBHeHHe
JECSITUYHBIX ApoOei. ApudmeTndeckue NEHCTBUSA C JeCATUYHBIMU Ipoosimu. [IpencraBnenue
JeCSITUYHON ApoOu B BHUAE OOBIKHOBEHHOH ApOOM M OOBIKHOBEHHOW B BUJAE JECATUUYHOU.
Otnomenune. Ilpomopuusi; OCHOBHOE CBOMCTBO mponopuuu. IIpoueHTel; HaxoxaeHUe
MIPOLIEHTOB OT BEJIMYMHBI U BEJIMUMHBI IO €€ MPOLEHTaM; BBIPA)KEHUE OTHOIIEHUS B MIPOLICHTAaX.
Pemenne TekcTOBBIX 337124 apuPMETUUECKUMU CIIOCOOAMH.

Panuonanbubie umcsaa. [lomoxurenbHble M OTpULATENbHBIE YUCIA, MOAYJIb YHCIIA.
N300paxkeHue uncen TOYKAMU KOOPAMHATHOM NPSIMOM; TeoMeTpUuecKas HHTEpIpeTaIus
MOJyJsl 4yucia. MHOXKEeCTBO WENbIX uHcesl. MHOXECTBO panuoHalbHBIX 4ducesl. CpaBHEHHE
paloHaIbHBIX yHucel. ApupMeTudeckre ACUCTBHs C pallMOHANbHBIMU unciamMu. CBoHCTBa
apu(pMeTHYECKUX AEHCTBHM.

HN3mepenus, npulJInKeHnsi, OeHKHA. 3aBUCHMOCTH MeKAYy BeJuumHaMu. EnuHuib
M3MepeHus UIMHBI, TUIOIIau, o0béMa, Macchl, BpeMeHH, CKopocTH. [Ipumepsl 3aBuCHUMOCTER
MEXIYy BEITUYMHAMH CKOPOCTh, BPEMsl, PAaCCTOSIHHUE; MPOU3BOAUTEIBHOCTh, BpeMs, paboTa;
[[eHa, KOJHMYeCTBO, CTOMMOCTh W Jnp. [IpencraBienuwe 3aBucHUMOCTEl B BuAe (HOpMyIL.
Brruncnenus o hopmynam. PereHne TeKCTOBBIX 33124 apu(PMETHIECKIMH CIIOCOOaMHU.
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IJIEMEHTBI AJITEGPBI

Hcnonbs3oBanue OykB Uit OOO3HAYEHMs YHMCEN; Ui 3alMCH CBOWCTB apU(MeTHUeCKuX
neiictBuil. bBykBeHHblE BbIpa)keHMsI (BBIp@XXKEHHUS C IepeMeHHbIMU). UYMcioBoe 3HayeHHE
OYKBEHHOTO BBIp@XCHHUS. YpaBHEHHE, KOpPEHb ypaBHeHHMA. HaxokaeHue HEM3BECTHBIX
KOMIIOHEHTOB apu(pMeTUYeCKUX JeicTBUU. [lekapToBBI KOOpAMHATHI Ha IuiockocTu. [loctpoenue
TOYKH 110 €€ KOOpAUHATaM, ONPECIICHHE KOOPAUHAT TOYKH Ha IIJIOCKOCTH.

OITMCATEJIbBHAS CTATUCTUKA. BEPOATHOCTE. KOMBUHATOPUKA.
MHOXECTBA
[IpencraBnenure AaHHbIX B BHUjAe Ta0nui, auarpaMM. lloHsATue o ciaydailHOM OIBITE U
coObiTuH. JlocToBepHOE U HEBO3MOXKHOE coObITHS. CpaBHEHHUE IIaHCOB. Penenne KoMOMHATOPHBIX
3ajau  nepebopoM BapuaHTOB. MHOXECTBO, JJIEMEHT MHo)ecTBa. Ilycroe MHOMXKeCTBO.
[TogmuoxecTBo. OOBEAMHEHHE U TEpEceueHUEe MHOXKECTB. MIUIroCTpanusi OTHOLIEHUH MEXITY
MHOYECTBAMHU C TTOMOIIBIO Auarpamm Ditiepa — Benna.

HATJIAAHASA TEOMETPUA

Harnanuele npencraBieHuss o Qurypax Ha IUIOCKOCTH: HpsiMasi, OTPE30K, Jyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHHK, MPaBUJIbHBI MHOTOYI'OJIBHUK, OKPYKHOCTb, Kpyr. UeThIpéXyroyibHUK,
MPSIMOYTOJIbHUK, KBajapaT. TpeyrojibHUK, BHJABI TPEYroJbHHUKOB. M300pakeHne reoMeTpuiecKux
¢uryp. B3aumHOe pacmosiokeHHe IBYX MpPSIMBIX, JBYX OKPYXHOCTEH, MPSMOW U OKpPY>KHOCTH.
JlnunHa otpeska, momaHou. [lepumerp MHOroyrosbHMKa. EnUHNIBI M3MepeHust 1uHbl. M3mepenue
JUTMHBI OTPE3Ka, MOCTPOECHHUE OTPE3Ka 3aJaHHOMN JUTMHBI. YT0J. Buael yrinos. ['pagycnas mepa yria.
W3mepenue u MOCTpOEHHE VYITIOB € MOMOIIbIO TpaHcnopTupa. lloHdTue muomann QUrypsi;
€IMHULIBI M3MepeHus riomanu. [lnomanps npsMoyrojibHUKA, KBaapaTa. PaBHOBenukue (GUrypsl.
Harnsnuele mpenctaBieHHss O TNPOCTPAHCTBEHHBIX (urypax: KyO, mHapajuielenunen, MNpu3Ma,
nupamua, map, chepa, konyc, nuauHAp. M3o0pakeHne mpocTpaHCcTBeHHBIX (Guryp. [Ipumepsr
cedyeHni. MHOTOrpaHHUKH, MPaBUJIbHbIE MHOTOIpaHHUKU. [IpriMephl pa3BEPTOK MHOTOTPAHHUKOB,
nuiauHapa W KoHyca. [loHstue o00béma; emuHHIBl  00bEMA. OO0BEM MPAMOYTOJBHOTO
napajuienenunena, kyoa. Ilonstue o pasenctBe ¢uryp. LleHTpanbHas, oceBas M 3epKajibHas
cummeTpuu. M300paxkeHne CUMMETPUYHBIX QUTYP.

MATEMATHKA B UCTOPUYECKOM PA3BUTUM®
Uctopusa dbopMupoBaHus NMOHSTHS YMCIIA: HAaTypalbHbIE YMCia, APOOU, HETOCTATOUHOCTD
palMOHANBHBIX YHCEN Uil FEOMETPUYECKHX H3MEpPEHUM, HppauuoHalbHble uyucia. CTapuHHbIE
cucteMbl 3amucu uyucen. Jlpoou B Bamunone, Erunrte, Pume. OTKpbITHE IECATUYHBIX APOOEH.
Crapunsble cuctembl Mep. Jlecatuunble Apobu u MeTpuueckas cucrema wmep. llosiBnenue
OTpULIATENbHBIX uynced U Hynsl. JI. Maraunkuid. J1. Ditnep.

Conepxanue kypca AJITEBPA (7-9 knacc)
APUOMETUKA

PannonanbHble 4yucaa. Paciiupenne MHOXKECTBAa HATypaibHBIX YHCEN 1O MHOKECTBA
nenplX. MHOXeCTBa IIENbIX YHCEN J0 MHOKECTBA pAlMOHAJIbHBIX. PallMOHaIbHOE YMCIO Kak
OTHOILIEHUE M N , TJIe T — LEJI0€ YUCI0, h — HaTypanbHoe. CTENEeHb C LEJNbIM TOKa3aTelIeM.

HeiictBuTenbHble 4ucaa. KBagpaTHeli kopeHb Hu3 uucia. KopeHb TpeTbeil cremneHw.
3anuch KOpHEH € MOMOIIBIO CTETEHH ¢ IpOoOHBIM mokaszareneM. [loHsThe 00 upparrioHaIbLHOM
yucne. MppalnoOHaIbHOCTH YHCIIa M HECOM3MEPUMOCTh CTOPOHBI W JUAroHalM KBaJpara.
JlecsiTuuHble TPUONMKEHHS] HPPAIMOHAIBHBIX 4uCel. MHOMKECTBO JIEHCTBUTENBHBIX YHCEN,
MPEJICTAaBICHUE JEHCTBUTENBHBIX YHUCET OECKOHEUHBIMH JIECATHYHBIMHU Ipo0smu. CpaBHEHUE
JNEHCTBUTENBHBIX YHCET.
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Coz[epxcaHI/Ie pasaciia BBOOUTCA IO MEPC U3YUCHHUS APYTIHUX BOIIPOCOB.
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KoopnunaTtnas npsmas. M3o0paxeHue uncen ToUKaMu KOOPAMHATHON HpsMOl. YuciaoBble
IIPOMEXYTKHU.

N3mepenusi, npudamxeHus, oueHKH. Pa3Mepsl OOBEKTOB OKpyXkKaromero mmupa (Ot
JIEMEHTApHbIX 4YacTUll 10 BceneHHOi), ATUTENBPHOCTH IPOLIECCOB B OKPYKAIOLIEM MUDE.
Boienenue MHOKUTENSI — CTENEHU JIECATH B 3anucu yucia. [TpubnmxkéHHoe 3HaueHNE BEIUYNHBI,
TOYHOCTH NpubxeHus. [Ipukuaka u oneHka pe3yibTaToB BHIYUCICHUM.

AJITEBPA

Auredpanyeckne BbIpaxeHUsl. DyKkBeHHbIE BbIpaK€HHUS (BBIPAKEHHUS C IEPEMEHHBIMHU).
YucnoBoe 3HaueHHE OYKBEHHOT'O BbIpa)keHHUs. JlomycTuMble 3HaueHUs nepeMeHHbIX. [loacraHoBKa
BBIpQKCHUH BMeECTO TepeMeHHBIX. [IpeoOpa3zoBanne OyKBEHHBIX BBIPAKCHHI Ha OCHOBE CBOWCTB
apupmeTnuecKknx JeicTBuidl. PaBeHcTBO OykBeHHBIX BbIpakeHuil. ToxknmectBo. CreneHb ¢
HaTypaJIbHbIM TIOKa3aTesieM U e€ cBoiicTBa. OJTHOUIEHB U MHOTOUJIEHBI.

Crenenp MHorouseHa. CioxeHHe, BBIYMTAHUE, YMHOXEHME MHOTOWJIEHOB. DopMysibl
COKpAILIEHHOTO YMHOKEHHUS: KBaJpaT CyMMBbI U KBaJpaT pazHocTH. Dopmynna pa3HOCTH KBaJpaToOB.
[IpeoGpa3oBaHue 1€IOT0 BBIPAKEHHUS B MHOTOwWwIeH. Pa3nokeHne MHOTOWIEHOB Ha MHOKUTEINH.
MHorounensl ¢ ogHOM mnepeMeHHo. Kopenb MHorowieHa. KBaapaTtHblid TpEXUIIEH; pa3IOKECHUE
KBa/IpaTHOTO TPEXUJIEHA HA MHOKUTEIH.

AnreOpandeckas ApoOb. OcCHOBHOE CBOWCTBO anreOpawdeckoit npobu. CrnoxeHwue,
BBIUMTAHUE, YMHOXKEHHUE, AelieHue anreOpanyeckux apobeil. CTeneHp ¢ LeIbIM IoKa3aTeseM U eé
CBOWCTBA.

PannonanbHble BeIpaykeHUs U UX MpeoOpazoBanus. J[0ka3aTeabCTBO TOKIECTB.

Kanparusie kopau. CBoiicTBa apupMeTHUECKHX KBaJPaTHBIX KOPHEH U MX MPUMEHEHUE K
MpeoOpa30BaHMIO YUCIOBBIX BBIPAKEHUI U BEIUUCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ ogHoil nepemeHHoi. Kopenb ypaBHeHUs1. CBOMCTBA YMCIOBBIX
paBeHCTB. PaBHOCWIIBHOCTH ypaBHEHHUI.

Jluneiinoe ypaBHeHue. KBaapatHoe ypaBHeHue: Gopmysa KOpHEH KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. PemieHue ypaBHEHHMH, CBOISAIIMXCA K JUHEWHBIM M KBajapaTHbIM. [Ipumepsl
peleHuss ypaBHEHHMH TpeTheld W 4eTBEPTOM cTemeHeid. Pemenne apoOHO-pariMOHAIBHBIX
YpaBHEHUU.

VYpaBHeHHE C [ByMs NE€peMEHHbIMU. JIMHEHHOEe ypaBHEHHE C JABYMs NEPEMEHHBIMH,
MIPUMEpPBI PELICHUsI YPABHEHUN B LEnbIX yucinax. CUcTeMa ypaBHEHUH C JIByMs NEPEMEHHBIMH.
PaBHOCHIIBHOCTE cucteM. CUCTEMBI JBYX JIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU; PELICHUE
MIOJCTAaHOBKOM M ciloKeHueM. lIpumepbl pelieHus CHUCTEM HEJIUMHEHWHBIX YPAaBHEHMH C JIBYyMs
[I€PEMEHHBIMHU.

Pemienme TeKCTOBBIX 3aj1a4 anreOpandeckium crocoooMm.

JlexkapToBBI KOOpIMHATHI Ha TIOCKOCTHU. ['padmyeckas uHTEpIpeTalus ypaBHEHHs C ABYMS
MepeMeHHbIMU. ['paduK JTMHEWHOTO YpaBHEHHsS C JIByMsI MEPEMEHHBIMU; YIrIIOBOH Ko3(duimeHt
MpSMOIA; YCIOBHE MNapauIeTbHOCTU MNpAMBIX. ['paduku mpocTEeHIIMX HETHMHEWHBIX ypaBHEHHI:
napabouia, runepOoiia, oKpyKHOCTh. ['paduueckas uHTepmpeTanysi CUCTEM ypaBHEHUH C JBYMs
[IePEMEHHBIMHU.

HepaBencrBa. UncioBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHENHbIE HEpaBeHCTBAa C OAHOW mnepeMeHHOM. KBaapar- Hble
HepaBeHCTBa. CHUCTEMBI HEPAaBEHCTB C OJHOMN IIEPEMEHHOM.

OYHKINHU

OcHoOBHBbIE NMOHATHA. 3aBUCUMOCTH MeXJy BennuuHamu. [lonstue ¢ynkuuu. O6iactb
OTIpesieNIeHus] 1 MHOXKECTBO 3HaueHUH (yHkuuu. CriocoOsl 3ananust GpyHkuuu. I'padux GyHKIUM.
CpoiictBa (QyHKIMH, uX oToOpakeHume Ha Trpaduke. I[lpumepsl rpaduKoB 3aBUCHUMOCTEH,
OTpaKaIOIIUX peaibHbIE MPOLIECCHI.

Yucnosble pyHkunu. OyHKIMK, ONUCHIBAIOLINE MPIMYIO U 0OpaTHYIO MPOMOPIHOHAIBHBIE
3aBHCUMOCTH, UX rpaduku u cBoiicTBa. JIuneiinas ¢pynkuus, e€ rpaduk u cBorictBa. KBagparnunas
¢bynkuus, e€ rpaduk 1 cBoiicTBa. CTeneHHble (YHKIUHN ¢ HATYpaJIbHBIMU MOKa3aTeIs MK 2 U 3, UX
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rpaduku u cBoiictBa. I'paduku pynkumit yy=,yx=3,y=|x|.

UucnoBele mnocienoBaTeNbHOCTH. lloHsATHE 4YHMCIOBOM MOCIEN0BAaTEIBHOCTH. 3ajJaHKe
MOCJIEIOBATEILHOCTH PEKYPPEHTHOH PopMyIioii U GopMymoi n-ro diieHa.

Apudpmernueckas u reoMeTpudeckas nporpeccur. @opMyssl n-ro wieHa apuMeTHIecKou
U TEOMETPUYECKOW TPOrPecCHif, CyMMBI TEPBBIX N-X WICHOB. [300pakeHne YJICHOB
apu(METHYECKOW H TEOMETPHUECKOW MPOTPecCHii TOYKAaMH KOOPJMHATHOW IUIOCKO- CTH.
JIuHEeMHbIN U SKCIIOHEHIMAbHBIN pocT. ClI0XKHbIE TIPOLIECHTHI.

BEPOATHOCTBb U CTATUCTUKA

OnucareqbHasi cratuctuka. [lpencraBieHue [naHHBIX B BHJAE TaONul, AUarpam,
rpadukoB. CiydaitHas n3MeHUYUBOCTh. CTAaTUCTHYECKUE XapaKTEPUCTUKU HAOOpa TaHHBIX: CpeIHEe
apudmernueckoe, MearaHa, HaubOoJblIee U HaWMEHblIee 3HaueHus, paz- Max. IIpencraBienue o
BBIOOPOYHOM HCCIIEJOBAaHUH.

Cay4aiinble cOOBITHSI M BepPOSAITHOCTb. [loHATHE O cioydaillHOM OMNbBITE U CllydaliHOM
coObiTH. YacroTa ciydaiiHOro coObITUs. CTaTUCTHUECKUH MOAXOA K TMOHSATHIO BEPOSITHOCTH.
BeposiTHOCTH NPOTHBOMOJIOKHBIX cOObITUH. HezaBucumble cOOBITHS. YMHOKEHUE BEPOSITHOCTEN.
JlocToBepHbIE M  HEBO3MOXHBIE COObITHA. PaBHOBO3MOXHOCTH coObITHH. Kitaccuueckoe
OIIpe/IETIEHNE BEPOSITHOCTH.

KomOunaTtopuka. Pemenne  KOMOMHATOPHBIX — 3aga4  [epedOpoOM  BapHAHTOB.
Kom6unaTtopHoe npaBuiio ymHoxkeHus. [lepectaHoBkH U pakTopual.

JOTUNKA N MHOXECTBA

TeopeTuKo-MHOKECTBEHHbIE MOHSTHUS. MHOXECTBO, JJIEMEHT MHOXKECTBA. 3aJaHue
MHOXECTB  TEPECUUCICHUEM  OJIEMEHTOB, XapaKTepUCTUUYECKUM CcBoHcTBOM. CTaHAapTHBIE
0003HaYCHMsI YUCIIOBBIX MHOXeECTB. Ilycroe MHOXXecTBO M ero oOosHaueHue. [loaMHOXKECTBO.
OObenMHEHHE U TIEpeceueHne MHOKECTB, Pa3HOCTh MHOKECTB. MIImrocTpalusi OTHOIIEHUN MEXTY
MHO’KECTBAMHM C MIOMOIIBIO IuarpaMm Oujiepa — BeHHa.

DyieMeHTHhI JOTUKHU. [IoHATHE O paBHOCUIILHOCTH, CIICIOBAHUH, YIIOTPEOICHHE JIOTHICCKUX
CBSI30K €CJIH ..., TO ..., B TOM U TOJIbKO B TOM CJIyYae, JIOTHYECKUE CBA3KU U, UITH.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUUN

Uctopus dopmupoBaHus MOHATUS YKCIA: HATypallbHbIE 4Mcia, APOOU, HEIOCTATOYHOCTh
palMOHANBHBIX YHCEN Uil FEOMETPUUYECKHX H3MEpPEHUM, HppauuoHalbHble uncia. CTrapuHHbIE
cucteMbl 3amucu uyuced. JIpoou B Bapunone, Erunte, Pume. OTKpbITHE AECATHYHBIX IPOOCH.
Crapunsable cuctembl Mep. Jlecatuuynble apobu u merpuueckass cucrema wmep. IlosBrnenue
OTpULIATENbHBIX uynced U Hynsl. JI. Maraunkuid. J1. Ditnep.

3apoxxnenue anreOpel B Henpax apudmeruxu. An-Xopesmu. Pox- nenue OykBeHHOI
cumBosiiku. I1. @epma, @. Buert, P. [lexaprt. Hcropus Bompoca o HaxoxaeHUu Gopmya KopHeEi
anreOpanvecknuxX YypaBHEHUN, HEPa3pelIMMOCTh B paJUKalax ypaBHEHUH CTENeHH, OOJIbIIeH
yetbipéx. H. Tapranss, Jx. Kapgano, H. X. A6ens, 3. [anya.

N300perenne MeTona KOOPAMHAT, TMO3BOJIAIONIETO MEPEBOJUTH T€OMETPUUYECKHE OOBEKTHI
Ha s13bIK anreOpsl. P. Jlekapt u I1. depma. [Ipumepsl pa3nuyHbIX CHCTEM KOOPIUHAT HA MITOCKOCTH.
3amaya Jleonapgo Iluzanckoro (dubonauun) o kponukax, uucia Dubonayun. 3amada o
maxMaTHoM Jocke. MIcToOkM Teopuu BEpOSITHOCTEH: CTpaxoBoe €0, a3apTHeie Urpsl. [1. depma u
b. ITackans. 4. bepuymum. A. H. Konmmoropos.

Conepxanue kypca TEOMETPUSA 7-9 kaace
Harnsanas reomerpusi. HarnsHele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (urypax: Kyo,
napajuiefienunesa, npu3Ma, nupamuaa, map, chepa, KoHyc, uuiauHAp. H3o0paxeHue
npocTpaHcTBeHHBIX (uryp. [Ipumeps! ceuenuit. MuororpanHuku. [IpaBuiabHBIE MHOTOTPAHHHKH.
[IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB, LIMJIMH]IpA U KOHYCA.
[Tonsitne 00béMa; equHUIIBI 00BEMA. OOBEM MPSAMOYTOIBHOTO TIapaJuIeNenuneaa, Kyoa.
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I'eomerpuueckue purypsl. [Ipsmeie u yriel. Touka, npsimasi, nI0ckocTb. OTPE30K, JIyy.
VYron. Bunel yrinos. BepTukaiibHble U CMEXHBIE yIibl. buccekrpuca yria.

[TapannensHple U nepecekarouiuecs: npsmble. llepnenaukynspueie npsMbie. Teopembl 0
[apaJUIEIbHOCTH U MEPHEHAMKYIIPHOCTU NpsAMbIX. lleprneHaukynsp M HakIOHHas K IPSMOM.
CepeMHHBIN EPIEHAUKYIIAP K OTPE3KY.

I'eomerpuueckoe mecro Touyek. (CBoiicTBa OMCCEKTpPUCHI yIjla U CEPEIUHHOIrO
MEPIEHIUKYIIAPA K OTPE3KY.

Tpeyronbuuk. BpicoTa, Meauana, OuCCEKTpUcCa, CpEeAHSsl JIMHUS — TPEyroJibHUKA.
PaBHOOe/peHHbIE M PaBHOCTOPOHHWE TPEYrOJbHHUKH, CBOWCTBA M NPU3HAKK PABHOOCIPEHHOTO
TpeyrojpHuka. IlpusHaku paBeHcTBa TpeyroyibHUKOB. HepaBeHcTBO TpeyrosbHUKA. COOTHOLIEHUS
MEX1Yy CTOPOHAMU U YIjaMH TPeyroJibHUKa.

Cymma yrioB TpeyrosibHuKa. BHemninue yrisl TpeyrosnbHuka. Teopema ®aneca. Ilonobue
TpeyrodpHUKOB. Ilpu3Haku mnomobust TpeyronbHHKoB. Teopema Iludaropa. Cunyc, KocuHYyC,
TAHI'€HC, KOTAHI'€HC OCTPOro yrja HpsIMOYroJIbHOTO TpeyrojbHuka U yriaoB or 0 mo 180°
MpUBEACHUE K OCTPOMY yriay. PemieHue npsSMOYroJIbHBIX TpPeyroJbHUKOB. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCTBO. DOpMyIIbl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTaH- I'€HC
OJIHOTO M TOro e yria. PemnieHue TpeyrojJpbHUKOB: TeOpeMa KOCHHYCOB M T€OpeMa CHHYCOB.
3ameuaTelbHbIE TOYKU TPEYroJIbHUKA.

YeteipéxyronbHuk. IlapamnenorpamMm, e€ro cBoMCTBA M MOpU3HAKU. [IpSAMOYroOJIbHUK,
KBajpat, poMO, UX CBOICTBa U MpuU3HaKu. Tpanemys, cpeaHss JUHUS Tpanenum.

MHOTOyroJapHUK. Beimykisie MHOTOYT' OJIbHUKH. Cymma  yrios BBIITYKJIOTO
MHOTOYroJibHUKA. [IpaBUiIbHbIE MHOTOYTOJIEHUKH.

OxkpyxHOCTb U Kpyr. [yra, xopaa. Cektop, cermeHT. LleHTpanbHbIi yroj, BOUCAHHBIN yrod,
BEJIMYMHA BIIMCAHHOIO Yyria. B3auMMHOE pacrnonokeHue MpsSMOM M OKPYXKHOCTH, IBYX
okpyxxkHocTel. KacarenpHast u cexkyiias K OKPYXKHOCTH, UX CBOMCTBA. BrucaHHbIe U ONMMCAaHHbIE
MHOTOYTIOJIbHUKH. OKpYyXKXHOCTb, BIINCAaHHAsl B TPEYrOJBHUK, U OKPYKHOCTb, OIMCaHHAs OKOJO
TPEYroJibHUKA. BrincaHHbIe U ONMCAaHHBIE OKPYKHOCTU IIPABWJIBHOTO MHOTOYTIOJIbHUKA.

I'eomeTrpuueckue mpeoOpazoBanus. [lonstue o paBeHctBe ¢uryp. [loHsTHE O NBWKECHHH:
OceBas U LEHTPaJIbHAsl CUMMETPUH, NTapajlIeNIbHBIN NepeHoc, MoBopoT. [loHsaTre 0 nogobuu Guryp
U TOMOTETHH.

ITocTpoeHus ¢ MOMOILIBI0 IMPKYJIA U TMHEWKH. OCHOBHBIE 3a/1a4y Ha [TOCTPOCHHUE: JICIICHHUE
OTpe3Ka IIOIOJIaM; IIOCTPOEHHUE YIVIA, PAaBHOIO JAaHHOMY; IOCTPOCHUE TPEYTOJIbHUKA IO TPEM
CTOpPOHaM; IMOCTPOEHHUE MEPINEHIUKYIApa K NPSAMON; MOCTpOeHHE OMCCEKTPUCHI YIIa; JelIeHUe
OTpe3Ka Ha N paBHBIX YacTeHl.

Pemenue 3an1a4y Ha BBIYUCIICHUE, JOKA3aTEIbCTBO U IOCTPOCHUE C UCIIOIb30BAHUEM CBOWCTB
W3YYEHHBIX QuUryp.

HN3mepenne reomerpuyeckux BeauduH. /[inmHa otpeska. PaccTosiHME OT TOYKM IO
npsMoi. PaccTosHue Mex 1y napajijielIbHbIMU IPSMBIMHU.

IlepumeTp MHOrOYroJIbHUKA.

JUIMHa OKPY>KHOCTH, YUCJIO T; JUINHA AYTH OKPYXHOCTH.

I'pangycHas mepa yria, COOTBETCTBHE MEX/y BEIMYMHON HEHTPAJIbHOIO yIJla U JJIMHON AyrU
OKPY>KHOCTH.

[lonstne momaau miaockux ¢uryp. PaBHOCOCTaBIeHHbIE M pPaBHOBEIUKUE (UTYpBHI.
[Inomans npsmoyronsHuka. [lmomanyu mapannenorpamma, TpeyrojabHuka U Tpaneuuu. Ilnomane
MHOTOyrojpHuka. llnomans kpyra m miomans cekropa. COOTHOLIEHHE MEXIYy IUIOIIAIAMU
1o1I00HBIX (uryp.

Pemienue 3a1a4 Ha BBIYMCIICHHE U JOKA3aTEIbCTBO C UCIOJIb30BAHUEM M3YUYEHHBIX (HOPMYIL.

Koopaunatel. YpasHenue npsamoil. Koopaunats! cepennnsl otpe3ka. @opmyna pacCTOSHUS
MEXAY IBYMSI TOUKaMH IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bexropsl. Jlnmuna (Moaynb) Bekropa. PaBeHcTBO BekTopoB. KosnmuHeapHble BEKTOPBHI.
KoopaunaTsl BekTopa. YMHOXKEHHE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, Pa3JOKEHUE BEKTOpA 10
JIBYM HEKOJUIMHEApHBIM BeKTopaM. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
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TeopeTnko-MHOKeCTBeHHbIe NMOHATHA. MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJaHue
MHO)KECTB IIE€PEUMCIIEHUEM DJIEMEHTOB, XapaKTEPUCTUYECKUM CBoOMcTBOM. IloaMHOMXeECTBO.
OObenuHeHne U TIepeceyeHne MHOKECTB.

JuieMeHThl  JIOrMKH. Ompenenenue. AKCHMOMBI M TeopeMbl. JloKa3aTenbCTBO.
JlokazarenbcTBO OT MPOTHUBHOTO. Teopema, oOpatHas nanHoil. [Ipumep u kKoHTpIpuMeEp.

[loHsiTHE O PABHOCHIIBHOCTH, CJIEI0BAaHUH, YIIOTPEOIEHUE JTOTUUECKUX CBA30K €CIH ..., TO
..., B TOM U TOJIbKO B TOM CJIy4ae, JOTM4E€CKUE CBSI3KU U, UJIN.

I'eomeTpusi B ucropuueckom pa3putuu. OT 3emiemepus k reomerpun. Iludarop u ero
mkona. @Danec. Apxumen. [locTpoeHue NpaBUIbHBIX MHOTOYTOJIBHUKOB. TpHCEKIMS yria.
KBanparypa kpyra. ¥Yasoenue kyoa. Mcropus uncna n. 3onoroe ceuenue. «Hauana» EBknuaa. JI.
Oiinep. H. U. JlobaueBckuii. McTtopus nsaroro nocrynara.

N300perenne MeTona KOOpPAMHAT, MO3BOJISIONIETO MEPEBOIUTh €OMETPUUECKHE OOBEKThI
Ha s13bIK anreopsl. P. Jlekapt u I1. @epma. [Tpumeps! pa3iauuHbIX CUCTEM KOOPAUHAT Ha MJIOCKOCTH.
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