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Nel1897, (B coorBerctBun ¢ TpeboBaHusiMu PI'OC OOQ), Ha OCHOBE MPUMEPHOW MPOTPaMMbl OCHOBHOTO OOIIEro
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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mo MaTemMaTuke st 5-9 B COOTBETCTBUU C TPEOOBAHUSAMU U HA OCHOBAHHH:
-denepanbHOro rocyJapCcTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOIO 00Iero oOpazoBaHUs
YTBEp)KJIEHHOTO npuKkazoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897
-Ilpukaza MwunuctepctBa npocsemnieHuss PO ot 22.03. 2021Ne 115 «O6 yrBepxknenun Ilopsiaka
OpraHu3aIIH u OCYIIECTBICHUS o0pa3zoBaTenbHON JeSITeTbHOCTH o OCHOBHBIM
o0mieoOpa3oBarenbHbIM MpPOTrpaMMaM — O0pa3oBaTeIbHBIM IMpOrpaMmaM HaydajdbHOro OOIIEero,
OCHOBHOTO OOIIIETO U CPETHETO 00IIero 0Opa3oBaHusy;

- Konuenuuu pa3Butusi maremaruyeckoro odpasoBanust B Poccuiickoit denepanuu, yTBEp:KICHHYIO
pacnopsbkenueM [IpaBurensctBa Poccuiickoii @eneparuu ot 24 nexkadpst 2013 roma Ne 2506-p
-[IpumepHOil TIpOorpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHUsA MO y4yeOHbIM mpenMeram «CTaHaapThl

BTOpOro mnokosieHus. Martemaruka 5 — 9 kmace» — M.: Ilpocsemenue, 2011 r. u «MartemaTuka.
Coopauk pabouux mnporpamm 5 — 9 kmaccel», - M.IIpocBemenne, 2011. CocraButens T. A.
Bypmucrtposa)
-OenepanpHoro 3akoHa ot 29 npekabps 2012 r. Ne 273-®3 «O06 obpaszoBanum B Poccuiickoi
denepauun

CornacHo nyHKTY 9 cratbu 2
-OcHOBHOM 00111€00pa30BaTENIHLHOM MTPOTPaMMbI OCHOBHOTO 00111ero oopaszoBanust MbOY «COUI» nrr
Cunnop
-Y4eOHOro T1ana OCHOBHOTO o61iero oopazosanust MbOY «COI» nirr Cunmop.
JlaHHas nporpaMMa peanu3yeT HallMOHaIbHO-PErHOHAIBHBIN, XapaKTEepPU3YIOIIHe 0COOEHHOCTH Pa3HbIX
pernoHoB, B ToM uymcie, PecnyOmmku Komu, depe3 MCmonb30BaHUE CHCTEMBI MPUKIAJHBIX 331ad C
PErMOHANIbHBIM COJIEP’KaHHEM HalpaBJIEHHBIX Ha:
® [IOBBILIEHUIO HHTEPECA K U3YUECHUIO MaTEMaTHKE;
® YCWIEHUIO IPAKTUYECKON HAIPaBIEHHOCTHU MIKOJIBHOTO Kypca MaTeMaTUKU;
® [IOBBIIIECHUIO KAYECTBA MAaTEMAaTUYECKUX 3HAHUM U YMEHUH.
® U3y4YEHHIO IMPOOJIeM POJHOIO Kpas
Perienue npukiIaaHbIX 3a1a4 SBISIOTCS OJHUM U3 OCHOBHBIX CPEJCTB MAaTeMaTHMYECKOrO Pa3BUTHUS U
CTENEHbIO MOJATOTOBICHHOCTH K MOCIENYIOIIEN 1eATeIbHOCTH B J1I000i cdepe HapoJAHOro X035ICTBa U
KylbTypel. B mocneaHue roasl B Hamied cTpaHe mnpobjema ydera OCOOCHHOCTEH perrmoHa B
o0pa30oBaHUM CTAHOBUTCSI Bce 0ojiee aKTyalbHOW BO MHOTMX OTHOIICHUSAX. PernoHanmbpHBIM acmekT
00pa3oBaHMsl BKJIIOYaeT OCOOEHHOCTH HAIlMOHAIbHO-PETMOHANBHOM KYJIbTYpHBI, TPaaAULUM, JYXOBHBIX
YCTpEMJIEHMH M IIEHHOCTEH, YCHJIMBAET pOJib YEIOBEYECKOTo (hakTopa B 00pa30BaHUHU, aKTyaIU3UPYs
BOIIPOCHl Pa3BUTUS JYXOBHOM KYJIBTYpbl Y4YalllUXCsl, AKTHUBU3UPYET TBOPYECTBO, AKTHUBHOCTb,
(bopMHUpYyeT UMUK, BOCIIUTHIBAET TaTPUOTHU3M.
IIpu cocrtaBneHMM NpoOrpaMMmbl 0co0O€ BHHMMAaHHUE YIEIEHO 3aJadaM HpPaKTUYECKOro XapakTepa,
YTEHUIO U TOCTPOCHUIO TPAPHUKOB, CBSI3aHHBIM C BBIJIBUYKEHUEM U ITPOBEPKOM TUIIOTES.
3a1auu B MPEATIOKEHHOM KypCe XapaKTepU3yI0TCs CIEAYIOIIMMU PErHOHAIBHBIMUA OCOOEHHOCTSIMMU:
e npupojHo-reorpapuyeckue (apamadrt, KIUMar, I[OJIE3HbIEe HCKOMaeMble, MpoOIeMbl
9KOJIOTHH);
e colMagbHO-Teorpaduyeckue (IUIOTHOCTh HACENeHMs, XapakTep IOCEeJeHUl, TpaJuLMOHHBIE
3aHATUS, YIAIEHHOCTh OT IPYTHX PErHOHOB, CPEICTBA COOOILIEHHS);
e colManbHO-IeMorpaduyeckue  (HaUMOHAJIBHBIM ~ COCTaB,  MWIPAllMOHHBIE  IPOLECCHI,
MI0JIOBO3PACTHAS CTPYKTYpa, XapakTep BOCIPOU3BOACTBA HACEIECHUSI, TUIIBI CEMBU U JIP.);
® COIMAJIbHO-3KOHOMUYECKHE (THIIBI M XapakTep BOCIPOM3BOACTBA, MNpodeccuoHanbHas
CTPYKTYpa, YPOBEHb KU3HU HACEJICHHUS, IEPCIIEKTUBBI SKOHOMUYECKOTO Pa3BUTHUS U JP.);
® DKOHOMHYECKHE OTpacid peruoHa (CelIbCKOXO3AUCTBEHHBIE, CTPOUTEIbHBIE, XHMHUKO-
TEXHOJIOTHYECKHE U JP.), IPOMBIIIJICHHBIE U CETbCKOX03SIICTBEHHBIE IPOU3BOJICTBA;
OOt 00BEM CUCTEMBI MTPUKIIATHBIX 33724 C PETHOHAIBHBIM COJICPKAHNUEM B IIPOrPaMMe COCTABIISIET
He meree 10 %
Jlnst pa®oThHI 1O MporpaMMe MpearoiaraeTcs UCMoJb30BaHHe Y4eOHO-MeTOAUYeCKOro KOMILJIEKTA:
y4eOHUK, METOUYECKOe MOocoOue I y4YuTels, MeToauueckas M BCIOMOTaTelbHas JIUTeparypa
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(mocobusa nns yuurtens, BUACOPHUIbMBI, ydyeOHO-HarmsaHble mocobus. Ilporpamma peanmuzyercs
BaJPECOBAHHBIM yUalIUMCsl Y4eOHUKAX
-5-6-ro kmaccoB aBTopoB I'.B. Jlopodeesa, N.®. lapriruna, C.b. CyBoposa, E.A. BynumoBuu u nap.
coctaButenb T.A. bypmucrpoBa «Maremaruka, 5S» M.: [Ipocsemenne, 2011 r.,
-7-9-ro ximaccoB aBropoB IO.H.MakapeiueB u ap. YMK 7-9-ro kmacco aBtop JI.C.ATanacsH,
B.®.byry30B, C.b.Kagomiies.
MaremaTrueckoe 0oOpa3zoBaHUE SBIISETCS 0053aTENbHOW M HEOTHEMJIEMOM YacThio 00IIero obpa3osa-
HUS Ha BCEX YPOBHAX HIKOJIbI. OOyueHue MaTeMaTUKe B OCHOBHOI IIKOJI€ HAIIPaBJICHO Ha JOCTH)KEHUE
CIIeIYIOLIUX Yyenell.
|.B nanpaenenuu AUYHOCHIHO20 PA3GUMUSL:
. (hopMHpoBaHUE MPENCTABICHNH 0 MaTeMaTHKe, KaK YacTH OOIIEeYeIOBEeYeCKON KyIbTyphl, O 3HAYNMOCTH
MAaTeMAaTHUKU B Pa3BUTHU HUBUJIN3allU U COBPEMCHHOT'O O6HICCTB3;
® Pa3BUTUC JIOTHUYCCKOIO W KPUTHYCCKOI'O MBIIIJICHUSA, KYJIbTYPBI pCYHU, CIIOCOOHOCTH K YMCTBCHHOMY
SKCIICPUMECHTY,
. (hopMHpOBaHNE WHTEIIEKTyaJTbHOW HYECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K TIPEOJOJICHHIO
MBICJIMTCJIBHBIX CTCPCOTUIIOB, BBITCKAIOIINUX U3 O6LII[CHHOFO OIIbITA,
° BOCIIMTAHUEC KAYCCTB JIMYHOCTH, O6eCHe‘II/IBaIOH_II/IX COHAJIbHYTIO MO6I/IJ'ILHOCTB, CIIOCOOHOCTD IpUHUMATh
CaMOCTOATEJIbHBIC PECIICHUA
* q)OpMI/IpOBaHI/IC Ka4dy€CTB MBIIIJICHUA, HCO6XOI[I/IMI)IX IJIg ajarnTtanuu B COBPEMECHHOM I/IH(I)OpMaHI/IOHHOM
o011ecTBE;
. pa3BHUTHE UHTEpECA K MATEMAaTHIECKOMY TBOPUYECTBY M MATEMaTHIECKUX CIIOCOOHOCTEH;
I1.Bmemanpeomemuom nanpasnenuu:
* pa3sBUTUC HpCHCTaBHeHI/Iﬁ O MaTE€éMaTHKE KaK (bopMe OIIMCaHusgd U METOJAC ITO3HAHUA I[eﬁCTBHTCHLHOCTH,
CO31aHHueC YCJ'IOBI/Iﬁ JIA HpI/I06peTCHI/I${ TNEPBOHAYAJIBHOI'O OIIbITa MAaTEMAaTUYECKOI'0O MOACJIMPOBAHUA,
. (hopMupoBaHuEe OOIUX CITOCOOOB WHTEIUIEKTYAIBHOHN NEATENBHOCTH, XapaKTEPHBIX JJISi MaTeMaTHKUA U
SBISIIOIINXCS OCHOBOW TIO3HABATEIbHOM KYyJIbTYpHl, 3HAUYUMON Ui pa3iu4HbIX cdep dYeToBedecKou
JCATCIBbHOCTH,
111.B npeomemnom nanpaenenuu:

¢ OBJIAACHHUC MATCMATHYCCKUMU 3HAHUSAMU U YMCHUSAMU, HCO6XOI[I/IMLIMI/I JJ1d IPOJOJIKCHUA O6pa3OBaHI/IH,
HU3YyUYCHHA CMCKHBIX JUCHUIUIMH, IPUMCHCHHUA B HOBCC[{HGBHOP'I JKHN3HHU,

* cozmanue (yHIaMEHTa I MaTeMaTU4eCKOro pas3BUTHSA, (OPMHUPOBAHHS MEXaHH3MOB MBIILICHUS,
XapaKTCPHBIX JJII MAaTCMATUUCCKOUN ACATCIIbHOCTH.
3aoauu:

® OBJAJETh CHCTEMOM MaTeMaTMYeCKUX 3HAHUW M yYMEHUH, HEOOXOIMMBIX ISl MPUMEHEHUS B
MPAKTUYECKON AESITETbHOCTH, U3YUYEHUN CMEKHBIX JUCLIMILINH;

e CrocoOCTBOBAaTh HHTEIUIEKTYaJIbHOMY pa3BUTHIO, (OpMUpOBaTH KadyecTBa, HEOOXOIUMbIE
YeJOBEeKY s TOJHOLIGHHOW KM3HM B  COBPEMEHHOM  OOILIECTBE, CBOWCTBEHHBIE
MaTeMaTUYeCKON JIeATENbHOCTU: SICHOCTU M TOYHOCTH MBICIH, HWHTYHIMH, JOTHYECKOIO
MBILIIEHHS], TPOCTPAHCTBEHHBIX MTPEJICTABICHHM, CIIOCOOHOCTH K NMPEO0IECHUIO TPYIHOCTEH;

e (QopmupoBaTh NpeACTaBiIeHUs 00 UAESIX M METO/JaX MaTeMaTUKH KaK YHHUBEPCAJIBHOTO SI3bIKa
HAyKH U TEXHUKH, CPEACTBAX MOJICIMPOBAHUS SIBJICHUN U MPOIIECCOB;

® BOCIIUTHIBATh KYJIbTYPY JIMYHOCTH, OTHOIIEHHE K MaTeMaTHUKU KaK 4acTH OOIIedeIoBeYecKoit
KYJIBTYpPBI, UTpatoliel 0coOyI0 poJib B OOIIECTBEHHOM Pa3BUTHH.

B opranmzanuu y4eOHO — BOCIIMTATEIBLHOTO IPOIIECCa BaXKHYIO pOJIb UTParoT 3a1auu. OHU SBIAIOTCS
U LeNbl0, U CPEJACTBOM 0OyueHHUs. BakKHbIM ycIOBHEM MpaBUIBHOW OpraHM3aldd 3TOro TMpoliecca
SBJIIETCS BBIOOP pAIMOHATIBLHOM CHCTEMBl METOJOB U IMPUEMOB OOY4YEeHMs, CleUU(UKH perraeMbIX
00pa3oBaTeNbHBIX U BOCIIUTATEIbHBIX 33j1ay.

[enbto m3ydeHus Kypca maTematuke B 5-6 Kilaccax SIBISIETCS CHCTEMATHYECKOE Pa3BUTUE MOHATHUSA
qrclia, BBIPAOOTKA YMEHHUI BBINOJHATH YCTHO U THCHBMEHHO apu(MEeTHYeCKue JEeHCTBUS HaJ
qucllaMH, IEPEBOJAUTh MNpPAKTHUECKHE 3a7auyd Ha S3bIK MaTeMaTUKH, IOJTrOTOBKA Yydaluxcs K
M3YYEHHUIO CHCTEMAaTUYEeCKHX KypcoB aiaredpsl u reomerpun. Kypce cTpoutcs Ha MHIYKTHBHOM OCHOBE C
MIPUBJICYEHUEM DJIEMEHTOB JIEAYKTUBHBIX paccykIaeHui. B Xxoae n3yuenus Kypca ydaiiuecs: pa3BuBaoT
HABBIKM BBIYHCICHUI C HATypalbHBIMH YHCIAaMH, OBIAJCBAIOT HABBIKAMU C OOBIKHOBEHHBIMU H
JECSITUUHBIMHU APOOSIMH, MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMU, MOIYYalOT Mpe/ICTaBICHHE
00 MCMOIb30BaHUM OYKB JUIS 3alMCU BBIPAKEHUH U CBOWCTB apu(METHUECKUX JCHCTBHMA, COCTaBICHUU

4



YpaBHEHHH, MPOJODKAIOT 3HAKOMCTBO C T'€OMETPHYECKUMH MOHATHUSAMH, NPHOOPETAIOT HAaBBIKU
MIOCTPOCHUSI FEOMETPUUECKUX (PUTYD.

Llenbro n3ydeHust Kypca MareMaTHKe B 7 - 9 kiaccax sIBJIsSE€TCS pa3BUTHE BBIYMCIUTEIBHBIX YMEHUH 110
YPOBHS, MO3BOJIAIOIIETO YBEPEHHO HCIIOJIB30BATh MX IIPH PELICHWH 3al1ad MaTEMAaTHKH U CMEKHBIX
IIPEAMETOB, YCBOCHHUE alIapara ypaBHEHUN U HEPAaBEHCTB KaK OCHOBHOI'O CPEACTBA MAaTEMaTU4YECKOTO
MOJICJIMPOBAHUS  3a/la4y, OCYILECTBJIEHHWE (DYHKIMOHAIBHOM MOJIrOTOBKM HIKOJBHHMKOB. Kypc
XapaKTEepU3yeTcs MOBBILICHUEM TEOPETUYECKOTO0 YpPOBHS OOY4YEHMS, MOCTENEHHBIM YCWIMEM pOJIH
TEOpeTUYECKUX 00O0OIIEHUI U JeNyKTUBHBIX 3aKitodeHui. [IpukiagHas HalpaBiIeHHOCTh PacKpbIBAET
BO3MOKHOCTb U3Yy4aTh U PeIIaTh IPAKTUYECKUE 3a0a4H.

Llenbro u3yueHus Kypca reomMerpuu B 7-9 Kilaccax sBJISETCS CHCTEMAaTUYECKOE W3Y4YEHHUE CBOMCTB
reOMETPHUECKUX (UTYp Ha TUIOCKOCTH, (POPMHUPOBAHNE MPOCTPAHCTBEHHBIX MPEICTaBICHUN, Pa3BUTHE
JIOTMUYECKOTO MBIIUIEHUS U MTOArOTOBKA anmnapara, He0OX0IMMOro JUlsl U3YyYEeHUsI CMEXHBIX JUCLUILUINH
U Kypca CTEpEOMETPHUH B CTapIIUX KJIaccax.

B ocHoBe mocTpoeHMs NAHHOTO Kypca JIEXKUT HAes TIyMaHM3aluu OOYy4YeHMs, COOTBETCTBYHOILAS
COBPEMEHHBIM TPEACTABICHUSAM O IEJSAX IIKOJIBHOTO 00pa3oBaHUs M yIENAIomas oco0oe BHHUMAaHUE
JMYHOCTH YYEHUKA, €r0 HHTEPECaM U CIIOCOOHOCTSIM.

[Ipennaraemelii Kypc mo3Bossier oOecneduTh (OPMUPOBAHME KaK HpeoMemublX YMEHUM, TaKk MU
VHUBEPCANLHBIX YUeOHbIX Oelicmeuii IKOIBHUKOB, a TAK)XKe CIIOCOOCTBYET JIOCTUKEHUIO ONpeeEéHHbIX
B0 ®OI'OC nUYHOCTHBIX pE3yJibTaTOB, KOTOpBIE B JajbHEHIIEM IO3BOJIAT YYal[UMCS IPUMEHATH
IIOJIyYEHHBIE 3HAHMS U YMEHHUS JUIsl PELICHUS Pa3IMYHbIX )KM3HEHHBIX 3a1a4.

Mecto npeamera B geaepaibHOM 0a3MCHOM Y4eOHOM ILJIaHe

CornacHo ¢enepanpHOMy O0a3UCHOMY Yy4eOHOMY IIaHy Ui 00I11e00pa30BaTENbHBIX YUPEKICHUN
Poccuiickoit @enepanu Ha U3y4€HHE MaTEMAaTHKHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
OTBOAUTCA HE MeHee 875 4 u3 pacdera S 4 B Henelo ¢ 5 no 9 kiacc.

KonuuecTBo uacoB (8754acoB): 5 kiacc — 5 4yacoB B Henento, 35 HeAenb B roay; 6 Kjacc — 5 4acoB B
Hezento 935 Henenb B rofy; 7 Kiacc-5 4acoB B Helemio, 35 Henenb B rofy; 8 Kiacc-5 4acoB B HEJEIIO,
36 Henenb B Tofy; 9 Kiacc-5 4acoB B HEJEINIO, 34 HEICNU B TOY;

CornacHo YueOHoro muaHa B 5-6 kiaccax usydaercs mpeamer «MaremaTuka» (MHTETpHUPOBAHHBIN
npeaMeT), B 7-9 kitaccax - «MareMatukay (BKIIOYAIOMUN pa3aensl «Anreopay u «I'eomeTpusi»)
[Ipenmer «MatemaTHKa» B 5-6 Kilaccax BKIIIOUaeT apu(METUUYECKUN MaTepual, 3IEeMEHThI alnreOphl U
T€OMETPHH, a TAKIKE SJIEMEHTHI BEPOSTHOCTHO-CTATUCTUYECKOH JINHHH.

[Ipenmer «Marematuka» B 7 — 9 Kiaccax BKJIIOYaeT B ceOs HEKOTOpBIE BOIPOCH apu(PMeTHKH,
pa3BUBAIONINE YHCIOBYIO JIMHUIO 5—6 KJ1accoB, anreOpandeckuii MaTepHal, dJeMEeHTapHble (YHKINH,
AJIEMEHTHI BEPOSTHOCTHO-CTATUCTHUECKON JIMHUU, a TaKKe TeOMETPUUYECKU MaTepuai, TPaaulluOHHO
M3YYaIOTCs, EBKIIMI0OBA TEOMETPHS, 2JIEMEHTHI BEKTOPHOHN alreOphl, TEOMETPHUECKUE TPEOOPA30BAHMS.
Paznen «Anre6Gpay» BKIIIOUYAaET HEKOTOPBIE BOMPOCH! apu(METHKH, Pa3BUBAIOIIIE YHCIOBYIO JTUHUIO 5—
6 KJ1accoB, COOCTBEHHO alireOpanyecKkuii MaTepual, 3JeMeHTapHble QYHKIUU.

B pamkax yuebHOro pazgena «['‘eomeTpus» TpPAAMIIMOHHO U3YYalOTCS, EBKIUIOBA TE€OMETPUS,
AJIEMEHTHI BEKTOPHOM anredpsl, reoMeTpudeckre mpeoOpa3oBaHusl.

OO0wmas xapakTepucTUKAa y4e0HOI0 npeamera

Hacrosmas mporpamma 1o MareMaTUKe JUIsi OCHOBHOW IIKOJIBI SIBJSIETCS JIOTUYECKUM MPOJOJKEHUEM
MpPOrpaMMbl Ha4aJbHOTO OOIIEr0 0Opa30BaHMS M BMECTE C HEHl COCTaBISET OMHCAHUE HEMPEPHIBHOTO
Kypca MaTeMaTuKH ¢ 1-To 1o 9-i kiacc 001eo0pa3oBaTeIbHON MTKOJIBI.

B ocHoBe coneprkaHusi 00y4eHUs] MaTeMaTHKE JIGKUT OBJAJIEHUE YYAIIUMHUCS CIEAYIOIUMHU BUAAMU
KOMIIETEHIIMI: TpeIMeTHOH, KOMMYHUKATHBHOW, OPraHM3alMOHHON U 0O0WIeKyJbTypHOii. B
COOTBETCTBMM C OSTHUMHM BHJaMH KOMIIETEHLIMM BBIJCIICHBI TJIaBHBIE COJIEpKaTEeIbHO-1IeJIEBbIC
HAaMpaBJICHUS PA3BUTHS yYAIIUXCS CPEICTBAMHU MpeameTa «MaTeMaTrkay.

[peamernas xkommnereHums. I[lox npeaMeTHONW KOMIIETEHUMEW ITOHUMAETCS OCBEIOMIIEHHOCTh
IIKOJIPHUKOB O CHCTEME OCHOBHBIX MATEMATHYECKUX TPEACTABICHHA U  OBJIAJCHHE WMH
HEOOXOMUMBIMH ~ TPEIMETHBIMH  yYMEHUSMH. QDOpMUPYIOTCS  cleAyllnue o0pasyromue 93Ty
KOMIIETEHIINIO MPEJICTABICHUSA: O MATEMATUYECKOM SI3bIKE€ KaK CPEJICTBE BBIPAKEHUS MaTEMATHYECKUX

5



3aKOHOB, 3aKOHOMEpPHOCTEH W T.I.; O MATEeMAaTHYECKOM MOJCIUPOBAHMHM KaK OJHOM M3 Ba)KHBIX
METOJIOB To3HaHUs Mupa. PopMupyroTcs cieayrolme oOpa3ylollue 3Ty KOMIETEHIMI YMEHHUS:
CO3/1aBaTh MPOCTEUIITNE MATEMATHIECKUE MOJIEIH, pabOTaTh C HUMHU U UHTEPIPETUPOBATH MOTYICHHBIE
pe3yNbTaThl; MPUOOPETaTh U CUCTEMATU3UPOBATH 3HAHUS O CIIoco0ax pelieHHsi MaTeMaTHYeCKUX 3a/1ad,
a TaKKe MPUMEHSITh STU 3HAHUS ¥ YMEHHUS JIJISl PEIICHHSI MHOTHX KXH3HEHHBIX 3a/1a4.
KommynukatuBHass kommnereHums. [log KOMMYHUKAaTHMBHOW  KOMIIETEHLMEH  IOHUMAaeTCs
c(hOPMUPOBAHHOCTh YMEHHS SICHO M YETKO M3JaraTh CBOM MBICIH, CTPOUTH apTyMEHTHPOBAHHBIC
paccyXIeHUsl, BECTU TUAJIOT, BOCIIPHHUMAs TOUKY 3pEHHs COOeCcCeTHUKA U B TO K€ BpeMsl moaBepras eé
KPUTHYECKOMY aHAIU3Y, OTCTanBaTh (IIpU HEOOXOAMMOCTH) CBOIO TOUYKY 3PCHUS, BBICTPAUBASI CUCTEMY
aprymeHTanuu. GopMupyroTcss 00pa3yrouie 3Ty KOMIETEHIIUI0 YMEHUs, a TaKKe YMEHHS H3BJIEKATh
nH(OPMAIIMI0O U3 Pa3HOrO0 poAa HMCTOYHHKOB, MpeoOpa3oBbIBas €€ MpU HEOOXOAMMOCTH B JIPYTHE
($hopMBI (TEKCTHI, TAOIUIIBI, CXEMBI U T.1I.).

OpranumzanuoHHass  kommereHmusi. [lox  opraHW3alMOHHONW  KOMIETCHIMEW  MOHHMAETCS
c(OPMUPOBAHHOCTh YMEHHSI CAMOCTOSITENIbHO HAaXOJUTh M TNPUCBAWBATh HEOOXOAMMBIC YHAIIUMCS
HOBBIC 3HAHUS. DOPMUPYIOTCS CIEAYIONIHE 00pPa3yIOIIHE ATy KOMIIETEHIIUIO YMEHUS: CAMOCTOSTEIHLHO
CTaBUTh y4eOHYIO 3a/1auy (1ieJib), pa30uBaTh €€ Ha COCTaBHbIC YACTH, Ha KOTOPHIX Oy/IeT OCHOBBIBATHCS
mporecc e€ pelIeHUs, aHATU3UPOBATh PE3YNIbTAaT JCHCTBHUS, BBISBIATH JOIYIICHHBIC OIIMOKUA W
HETOYHOCTH, UCTIPABJIATh UX U MPEJCTABISThH MOJTYYCHHBIN pe3ynbTaT B OpMe, JeTKO AOCTYIMHOW st
BOCIIPUATHUSA IPYIUX JIFOJEH.

OO0meKyJIbTypHasA kommnetenuus.llox OOIIEKYIbTYpHOI KOMIETEeHIIHEH MOHUMAETCS
OCBEJIOMJICHHOCTPH IIKOJILHUKOB O MaTEeMAaTHKE KaK 3JIEMEHTE OOIIeUeIOBEUECKON KyIbTyphl, €€ MecTe
B CHUCTEME JIpYyIrHMX HayK, a Takke e€ poJM B Pa3BUTHUU IPEACTABICHHUM YelOBEYEeCTBA O IEJIOCTHOU
KapTuHe Mupa. DOPMUPYIOTCS CIEAYIOIIHE O0pa3yolue 3Ty KOMIICTCHIIMIO TPEICTABJICHUS: 00
YPOBHE pa3BUTHs MAaTeMaTHKH HA pa3HBIX HCTOPUYECKUX JTamax; O BBICOKOW MPaKTUYECKOU
3HAYUMOCTH MATEMATHKU C TOYKH 3pPCHUS CO3/JaHHUS W Pa3BUTHSI MATEPHATBLHOW KYJIbTYPHI
Yeli0OBEYeCTBa, a TaKKEe O BAXKHONH pOJIM MaTEMAaTHMKU C TOYKU 3pEHHS (POPMUPOBAHUU TaKUX
BOKHEHIIINX YEPT JTUYHOCTH, KaK HE3aBUCHMOCTh W KPUTHIHOCTh MBIIIJICHHSI, BOJISI U HACTOMYHNBOCTH B
JOCTUKEHHUH LT U JIp.

Cooeporcanue mamemamuyecko2o 00pa308anusi B OCHOBHOM MIKoJie (OPMHUPYETCsl HA OCHOBE (yHIa-
MCHTAJIbHOI'O dApa HIKOJbHOTO MaTEMAaTUYCCKOI'O O6pa30BaHI/I$I. OHO B OCHOBHOM IIKOJIE BKJIFOYAET (I (13%101185(§
pasfensl: apugmemuka, aneebpa, QyHKYulU, 6epoOSMHOCMb U CIMAMUCIUKA, 2eomempusi. Hapsiay ¢ 3TuM B
HEro BKIIFOYEHBI J(BA JIOTOIHUTEIBHBIX pasjiena: JI02UKA U MHOHCeCmed, MamemMamurxa 6 UCmopuyeckom
Ppazeumuly, 4TOo CBS3aHO C peanu3anuedl 1meiell OOIIEUHTENIEKTYaIbHOTO M OOIIEKYJIBTYPHOTO pPa3BUTHS
yuamuxcsi. Cojiepykaue Kak10ro U3 3THX pas3esioB Pa3BOPAuMBAETCS B COJEPKATENHLHO-METOANYECKYIO JINHUIO,
ITPOHU3BIBAIOITYIO BCEC OCHOBHBLIC Pa3JCJIbl COJACPIKAHUA MATCMATHYCCKOI'O O6p330BaHI/I$I Ha I[aHHOﬁ CTYIICHU
oOyueHus.

Conepxanue pasnena «ApugMeTuKay CIy>KUT 06a30 71 JATBHEUIIIEr0 H3yUeHUs YIAIIUMUCS MaTEMaTHKU,
CIOCOOCTBYET Pa3BHTHIO MX JIOTMYECKOTO MBIIUICHNS, (JOPMUPOBAHUIO YMEHHS MOJIB30BATHCS aTOPUTMAaMH, a
TaK¥XKeE HpI/IO6p€TCHI/IIO MPAKTHUYCCKHUX HABBIKOB, H606XOZ[I/IMBIX B HOBCGHHCBHOﬁ )Kn3HU. Pa3BuTHE NMOHATUS O
YHCIIE B OCHOBHOHM IIIKOJE CBS3aHO C palOHAJIBHBIMA W HpPpPallUOHAJIbBHBIMU YHCJIIAMU, (I)OpMI/IPOBaHI/ICM
NEPBUYHBIX HpeHCTaBHeHI/Iﬁ (6] I[eﬁCTBHTeHBHOM qUCIIC. 3aBepIHeHI/Ie YHCIIOBOW JTUHUH (CI/ICTeMaTI/I3aHI/I$I
CBe,I[eHI/Iﬁ (6] HeﬁCTBHTeHBHBIX quciiax, O KOMIUICKCHBIX LII/IC.]'IaX), TaK 7€ KakK 1 0oJiee CII0KHBIE BOIIPOCHI apI/I(l)Me'
ke (anroput™ EBKiHA, OCHOBHAS TeopeMa apru(METHKH), OTHECEHO K CTYIEHH OOIIEero cpeiaHero (IOJHOTO)
o0pa3oBaHusI.

Coneprkanue pasjeiia «AJredpa» HampapJIeHO Ha (OPMHUPOBAHME Y Y4YaI[MXCsS MaTeMaTHUECKOro ammapara
U pCIICHUA 3a4a4 U3 pa3HbIX PA3/1CJIOB MAaTECMAaTUKU, CMCIKHBIX NIPCIMCTOB, Opr)KaIOH_ICI;I PCAJIBbHOCTH. SI3BIK
anFerH MOAYEPKUBACT 3HAYCHUC MATCMATHKU KaK MA3bIKa JId TIOCTPOCHHUA MATEMATHYCCKHUX MO)IeHefI
MPOIIECCOB W SBIEHWH peampHOro MHupa. B 3amaum  m3ydeHus anreOpbl BXONAT TAaKK€ pa3BUTHE
AITOPUTMHUYCCKOI'0 MBINUICHUAA, H606XO,Z[I/IMOFO, B YaCTHOCTHU, OJId YCBOCHHUA KypcCa I/IH(I)OpMaTI/IKI/I, OBJIAACHUA
HaBBIKAMH JIEIYKTHBHBIX paccyxkaeHuil. [IpeoOpasoBanne cuMBOIBHBIX ()OPM BHOCUT clielupuyeckuil BKIaa B
pa3BUTHE BOOOpPAXEHHS YYaIUXCA, WX CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpPYECTBY. B OCHOBHOI mIkose
MaTepual TpynmnrupyeTcsa BOKPYI' pallMOHAJIbHBIX BLIpa)KCHHﬁ, a BOIIPOCHI, CBA3AHHLIC C HUPPALUOHAJIBHBIMU
BBIPpAXKXCHUAMUA, C TDUTOHOMETPHUICCKUMU (byHK]_[I/IHMI/I n Hp606p33OBaHI/I$IMI/I, BXOZAT B COACPKAaHUC KypCa MaTC-
MaTHKHU Ha CTapiieil CTyleHrn o0y4eHHs B IIIKOJIE.

Conepxanue pazjena « @yHKIUM» HAIIEICHO HA TOyYeHHE NIKOJIbHUKAMH KOHKPETHBIX 3HAaHUH 0 QPyHKIMN
KaKk BaXKHEHIIeHd MaTeMaTHYeCcKOM MOACIN AJId OIIHMCaHHuA W HCCICIOBaHHUA paSHOO6pa3HLIX IpoLcCCoOB.
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Nzydenne »TOr0 Marepuana CIOCOOCTBYET Pa3BUTHIO Y YUAIIMXCS yYMEHHWS HCIOJIB30BaTh PA3UYHBIE S3BIKU
MaTEeMaTHKH (CIIOBECHBIN, CUMBOJIUYCCKHUN, rpa)uuecKuii), BHOCUT BKJIA] B (h)OPMUPOBAaHUE IMPEICTABICHUN O
pOJIM MaTEMAaTUKH B Pa3BUTUU [IUBUIM3ALUU U KYJIbTYPHL.

Paznen «BeposiTHOCTh M CTATHCTHKA» — 00513aTCIHHBIA KOMIIOHEHT IIKOJILHOTO 00pa30BaHMsI, YCHINBAIOIIHA
€ro MPUKJIAJHOE W MPAKTHIECKOe 3HAaYeHHe. JTOT MaTrephall HeoOXOaUM, TpexkIe BCEro, Uit (hOPMHUPOBAHUS Y
ydammxcsi (QyHKIMOHAIBLHOW TPaMOTHOCTH - YMEHHH BOCHPUHUMATh W KPUTUYECKH aHAIU3UPOBATH
nH($OPMAITUIO, TPECTABIEHHYIO B Pa3IMYHBIX (hopMax, MOHMMATh BEPOSITHOCTHBIN XapaKTep MHOTHX PEeallbHBIX
3aBHICHMOCTEM, TTPOBOINTH MPOCTEUIIINE BEPOATHOCTHRIE pacueThl. M3yueHne 0CHOB KOMOMHATOPUKH TTO3BOJIAT
YUYalIMMCS pacCMaTpUBaTh CIIydau, OCYIIECTBIISITh MepedoOp U MOACYST YKCIa BApUAHTOB, B TOM YHCIE B MPO-
CTEHIINX MPUKIAJAHBIX 33/1a4ax.

[Ipu u3ydeHNH CTAaTUCTHUKX W BEPOSITHOCTH PACIIUPSIOTCS MPEACTABIECHUS O COBPEMEHHOW KapTHHE MHpa U
METOJIaX €ro MCCieI0BaHusl, POPMUPYETCS MOHUMAHUE POJIM CTATUCTHKH KaK MCTOYHUKA COLMAIBHO 3HAYUMOMN
nH(GOPMAITUH, U 3aKJIa/IBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIILICHUS.

Lens comepkanusi pasgena «l'eomeTpus» — pa3BUTh y y4aIIMXCSl MPOCTPAHCTBEHHOE BOOOpAXKEHHE H
JIOTUYECKOE MBIIUICHNE ITyTEM CUCTEMATHIECKOTO U3YYEHHUS CBOMCTB T€OMETPUIECKHUX (UTYDP HA IIOCKOCTH U B
MPOCTPAHCTBE W MPUMEHEHHUS 3TUX CBOMCTB MHpHU PEHICHUH 3a7a4 BBIYUCIUTEIBHOTO U KOHCTPYKTHBHOTO
xapaktepa. CyliecTBEHHass pojib NMPU 3TOM OTBOJUTCS Pa3BUTHUIO TeoMeTpudeckod wuHTyuiuu. CoueraHue
HarTAOHOCTH CO CTPOTOCTHIO SBISIETCS. HEOTHEMJIEMON YacThl0 TEOMETPHUYECKHX 3HaHwid. Marepwuadn,
oTHOCsIuUMCsS K O10kaM «KoopauHaTeDy ¥ « BEeKTOPBI», B 3HAUUTEIBHON CTEIICHU HECET B Ce0€ MEKIIPEIMETHBIC
3HaHHA, KOTOPBIC HAXOAAT NPUMCHCHHUE, KaK B Pa3JIMYHBIX MAaTEMAaTUYCCKUX JUCHHUIUIMHAX, TaK U B CMEKHBIX
npenMeTax.

OcoOeHHOCTBIO pa3fiena «J/Iormka W MHOKECTBAy SIBIICTCS TO, YTO MPEIACTABIEHHBIH B HEM MaTephal
MIPEUMYIIIECTBEHHO H3Yy4YaeTCsl W HCIOJB3yeTCS B XOJE PACCMOTPEHHS PA3IHYHBIX BOIMPOCOB Kypca.
CoOTBeTCTBYIOIINI MaTepral HAIlEJIeH Ha MAaTEeMaTHIECKOE PA3BUTHE YJaluXcs, (QOpMHUPOBaHNE Y HUX YMEHHS
TOYHO, CXKATO M SICHO M3JIaraTh MBICIH B YCTHOM M MUChMEHHOHN pedH.

Pazgen «MaremaTuka B HCTOPHYECKOM PAa3BUTHH» MpEIHA3HAUYCH M1  (OPMHUPOBAHUS
MIPEJICTABICHUA O MaTeMaTHKE KaK YacTH YeJIOBEYECKOW KYJIbTYPBI, JUIsl OOMIETO Pa3BUTHS IIKOJILHU-
KOB, JUIsl CO3/IaHUS KYJIbTYpHO-UCTOPUYECKOU cpefibl 00ydeHus. Ha Hero He BbIAENSETCS ClIeUATbHBIX
YPOKOB, YCBOEHHE €TI0 HE KOHTPOJUPYETCS, HO COJAEpKaHUE ITOr0 pasjaeia OpraHuyHO NPUCYTCTBYET B
y4eOHOM TMpoIlecce Kak CBOEro pojAa TyMaHUTAapHBIM (OH TpH PACCMOTPEHUU MPOOIEMATHUKH
OCHOBHOT'O COJIEP>KaHMSI MAaTEMAaTHYECKOT0 00pa30BaHUsI.

OcHOBHOeE co/iep:kaHue Y4eOHOr 0 npeamera

ConepxaHne KypcOB MaT€MaTHUKH 5—6 KJIaccoB, aJireOpbl U Te€OMETpUU 7—9 KiIaccoB 00BETUHEHO
KaKk B HCTOPUYECKH CJIOXKUBIIMECS JUHUHM (4YHcloBas, anreOpanueckas, TreoMeTpudeckas,
(GyHKIMOHAIbHAs W JIp.), TaK M B OTHOCHUTEIBHO HOBBIE (CTOXacCTHUYECKas JIMHUA, «peajbHas
MaTematukay). OTIeIbHO MPEICTaBICHBI IMHUS CIOKETHBIX 3a/1a4, UCTOpUYEcKas TNHUS.

Dnemenmol meopuu MHOMCECINE U MAMEMAMUYECKOT 102UKU

Cornacno ®I'OC ocHOBHOro 0o61ero oopazoBaHus B Kypc MaTeMaTUKU BBeJeH paszzen «Jlorukay,
KOTOpBIM HE IpeanoiaraeT AOMOJHUTENbHBIX YaCOB HA M3YUYEHUU M BCTPAUBAETCS B Pa3IMYHbIE TEMbI
KypcOB MaTeMaTHKH W HHPOPMATHKKA U TpEABApsAETCS O3HAKOMIIGHHEM C DJIIEMEHTaMH TEOpUU
MHO>KECTB.

MHo:xecTBa M OTHOIIEHUS] MEK1Y HUMH

MHOXeCTBO, Xapaxkmepucmuieckoe C80UCMB0 MHOXMCeCmad, BIEMEHT MHOXKECTBa, nycmoe,
KOHeuHoe, beckoneunoe Muoxcecmgo. IlogMHOkecTBO. OTHOLICHHWE NPUHAAJIECKHOCTH, BKIIOUEHHS,
paBeHCTBa. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aJaHUSl MHOXECTB, pPACNO3HABAHUE NOOMHONCECME U
I/IeMeHMO8 NOOMHOIHCECME C UCNONIb308AHUEM KPY208 Diliepa.

Onepauuu HaJg MHOKeCTBAMM

Ilepeceuenne M OOBEAMHEHHUE MHOXECTB. PazHocmb MHOJCECmS, OONOJHEeHUe MHONMCeCmaa.
Hnmepnpemayus onepayutl HA0 MHONCECMEAMU C NOMOWbBIO KpYeos Diliepa.

DJIeMeHTbI JIOTUKH

Ompenenenue. YTBepkaeHHs. AKCHOMBI W Teopembl. JlokazarenbcTBO. JlokazatenbcTBO OT
npoTuBHOTO. Teopema, oOpatHas faHHOU. [Ipumep 1 KOHTpIIpUMED.

Bricka3biBaHUA



HcTuHHOCTD M JIOKHOCTH BBICKa3bIBaHUS. ClooicHble U npocmele @vlckazvleanus. Onepayuu HAO
8bICKA3bIBAHUAMU C UCNONIL30GAHUEM JIO2UYEeCKUX C6A30K: U, Ulu, He. YcioeHvie 6vlcKa3bleaHus
(umnauxkayuu).

Cooepoicanue Kypca mamemamuku 8 5—6 Knaccax

HarypaJjbHble 4yHcIa U HYJIb

HaTtypaabHblii psiji YMces M ero CBOMCTBA

HarypanbHoe 4nciio, MHOXECTBO HATYPaJIbHBIX YHCET M €r0 CBOMCTBA, U300PAKEHUE HATYPaIbHBIX
qycesl TOYKaMU Ha YMUCIOBOM mpsiMod. Mcrnonb3oBaHuE CBOWCTB HATypalbHBIX UYUCEN MPH PEHICHUU
3a/1ay.

3anuch U YTeHHe HATYPAJIbHBIX YUCe

Paznuune mexny mudpoir m uucinom. [lo3unuoHHas 3amuch HATYPaIbHOTO YHMCIA, MOMECTHOE
3HaueHue UUGpPBL, pas3psAbl U KIACChl, COOTHOIICHHWE MEXIy JABYMS COCEOHUMH pPa3psIHBIMU
eAMHUIIAMU, YTCHHE U 3alTUCh HATypPaIbHBIX YUCE.

OxpyrieHue HaTYpaJbHBIX YUce

HeobOxomumMocth okpyriieHus. [IpaBuiio oKpyriieHusI HATYPaIbHBIX YUCEIL.

CpaBHeHHe HATYPAJILHBIX YHCeJI, CPaBHEHHE ¢ yncjiom 0

[lonsiTue O CpaBHEHWUM 4YHUCEJ, CPaBHEHHUE HATYpPAJIbHBIX YHUCEN JPYr C JAPYIOM H C HYJIEM,
MaTeMaTH4YeCKas 3alKich CPAaBHEHHI, CIIOCOOBI CPABHEHHSI YU CEIL.

JelicTBHS ¢ HATYPAJbHBIMHM YHCJIAMH

CrnosxeHue M BBIYUTAHHE, KOMIIOHEHTHI CIIO)KEHUS U BBIYMTAHUSA, CBSA3b MEXKIY HUMH, HAXOXKICHUE
CyMMBbl M Pa3HOCTH, M3MEHEHHME CYMMbl W Pa3HOCTU NPU U3MEHEHHUH KOMIIOHEHTOB CIIOXKEHUS H
BBIYUTAHUS.

YMHOXEHUE U JCNIEHUE, KOMIOHEHThl YMHOXKEHUSI U JICJICHHS, CBA3b MEXK]y HUMH, YMHOXEHUE U
CIIO)KEHHE B CTOJIOMK, JICJICHHE YTOJKOM, MPOBEpPKa pe3yibTaTra ¢ MOMOIIbIO MPUKUIKA U OOPaTHOTO
JEUCTBUA.

[lepemecTuTENbHBIN U COUETATEIbHBIN 3aKOHBI CJIOKEHHUS M YMHOXKEHUS, paCIpeIeIUTEIbHbINA 3aKOH
YMHOXKEHUSI OTHOCHTEIBHO CIIOKCHHS, 0O0CHOBAHUE ANCOPUMMOE 6bINOJIHEHUS. apUphMemuieckux
Oeticmauil.

Crenenb ¢ HATYpPaJbHBIM MOKa3aTeJIeM

3anuch 4YKWcla B BHIE CYMMBI pa3psAIHBIX CIaraeMblX, MOPSIOK BBITIOTHEHHUS JEHCTBUI B
BBIPOKECHHSX, COACPIKAIIUX CTETICHb, BRIYUCIICHUE 3HAYECHUN BHIPAKEHUM, COACPIKAIIUX CTETICHb.

YuciioBble BHIPAKEHHSA

UucnoBoe BEIpKEHHUE U €T0 3HAYCHUE, MOPSIOK BBITIOJHEHUSI IEHCTBHIA.

Jenenne ¢ octaTkoM

Jlenenre ¢ OCTaTKOM Ha MHOMXKECTBE HATYPaJIbHBIX YHCEJ, CBOUCMEa OeneHUus ¢ OCMAMKOM.
[IpakTHueckue 3aaun Ha JIEJIEHUE C OCTATKOM.

CBolicTBa ¥ PU3HAKH 1€JTUMOCTH

CaoiicTBO menuMocTH CyMMbl (pa3HocTu) Ha uucio. [lpusnaku genmumoctu Ha 2, 3, 5, 9, 10.
Ilpuznaku Oenumocmu na 4, 6, 8, 11. Jloxazamenvcmeo npusnaxog oOenumocmu. PernieHue
MPaKTUYECKUX 3a/1a4 C MPUMEHEHUEM IPU3HAKOB JIETUMOCTH.

PassioskeHue 4nc/ia Ha MPOCTbIe MHOMKUTEIH

[IpocTeie U cocTaBHBIE YUCHTa, pewemo Ipamocghena.

Paznoxenne HaTypanpbHOTO 4YHCIa HAa MHOXHTEIH, pPa3IOKCHHE Ha TMPOCThIE MHOXKHUTEIH.
Konuuecmso Oenumeneii uucna, ancopumm pasiodceHus YUCia Ha npocmvle MHONCUMENU, OCHOBHAs
meopema apugmemuxu.

Auredpanyeckue BbIpasKeHUs

Ucnons3oBanne OykB Juisi 00O3HAYEHUsT YHCEN, BBIYHCICHHE 3HAYCHHS alreOpandecKkoro
BBIpQXKEHUS, TMPUMEHEHHE alreOpanvecKuX BBIPAKCHUM I 3allMCH  CBOWCTB apu(METHYECKUX
NecTBUM, MpeoOpa3oBaHre areOpanvyeckuX BbIpaXKeHHI.

JeauTenu U KpaTHble

Jlenutens u ero CBOMCTBA, OOLIUN MEMUTENb IBYX M O0Jee 4rces, HauOONbIINA OO TeTUTEb,
B3aMIMHO TPOCTHIE YMCIa, HAXOXKJEHUE HamOojblero obmiero aenutens. KpaTHoe u ero CBOICTBa,
obmiee KpaTHOE€ JBYX U Oojee 4YHcell, HaWMEHbIIee o0Ilee KpaTHOE, CHOCOOBI HaXOXKIEHUS
HaWMEHBIIIETO OOIIETO KPAaTHOTO.




JApoon
OO0bIKHOBEHHbIE IPOOH

Jlons, dacTb, ApoOHOE 4ucio, ApoOb. J[poOHOe uyucio Kak pe3ynbraT aeneHus. [IpaBuibHbIE U
HeTIpaBUJIbHBIE IPOOH, CMEIIaHHas IPO0b (CMEIaHHOE YHCIIO).

3anuch HATypalbHOIO 4YHWClIa B BHAE ApoOM C 3aJaHHBIM 3HAMEHATeNleM, IpeoOpa3zoBaHUe
CMEIIaHHOW IpoOU B HEMPABWIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue npobeii k oduemy 3HameHaTento. CpaBHEHHE OOBIKHOBEHHBIX IPOOEH.

CrnosxeHue ¥ BIYUTaHHE OOBIKHOBEHHBIX JIpo0eil. YMHOKEHNE U JieJIeHre OObIKHOBEHHBIX JIPOOeii.

Apudmernueckre ASHCTBHUS CO CMEIIaHHBIMU JIPOOSMH.

Apudmernueckue AeHCTBUS ¢ JPOOHBIMU YHUCTAMH.

Cnocobul payuonanuzayuu bl4UCIeHUl U UX NpUMeHeHUe NPU 8bINOTHEeHUU OetUCmEul.

JecaTnunblie 1podu

Ilenass u npobHas dyacTu jAecsAsTHUHOW Jnpobu. IIpeoOpazoBaHme JecATHYHBIX ApoOeH B
oObIKHOBeHHbIE. CpaBHEHHE JecATHYHBIX ApoOel. ClokeHHe M BbIYMTAHUE JECATUUHBIX APOOeH.
OxpyriaeHue AECATUYHBIX ApoOeil. YMHOXKEHHE WM JelieHHe IEeCATUYHBIX ApoOeil. [Ipeobpaszosanue
00bIKHOBEHHBIX Opobeli 8 Decsimuutble Opoou. Koneunvie u beckoneunvie decssmuutvle Opoou.

OTHouleHune AByX Yunces

Macmtad Ha mnaHe u kapre. [Ipomopruu. CBoicTBa MPOMOPLMIA, MPUMEHEHHE MPOMOPLUN U
OTHOILIEHUH IIPU PELICHUH 3a/1a4.

Cpennee apupmernyeckoe quceJi

Cpennee apudmernueckoe IByX uuceln. M3o0paxenune cpenHero apupMeTHuecKoro JIByX 4ucell Ha
YHUCIIOBOM MpsiMOW. PelieHue mnpakTHUeCKHUX 3aJad C MPUMEHEHHEM CpPEIHEro apu(MeTHdecKoro.
Cpeonee apugpmemuyeckoe HeCKOIbKUX YUCEIL.

ITpoueHTHI

[lonatne npomeHTta. BprumcieHnne MPONEHTOB OT YWCIA M YHUCIA O HM3BECTHOMY IPOIICHTY,
BBIp@YKEHHE OTHOIIEHUS B MPOIIeHTaxX. PellieHne HeCI0KHBIX TPAKTUYECKUX 33/1a4 C MPOLIEHTaMHU.

JAuarpamMmmel

Cronbuateie ¥ KpyroBble auarpaMmmsbl. M3pnedyenue uHdopmanuu w3 nuarpamm. H3zobpadicenue
ouazpamm no Yucio8bimM OAHHbIM.

PanmnonaJjibHbIe YHncIa

IMos0:kuTeIbHBIE H OTPULIATEIBHBIE YHCIA

N300parkeHre yucen Ha 4YUCIOBOM (KoopauHaTHOW) mpsmMoil. CpaBHeHue uuces. Mofaynib yucia,
reoMeTpHUEecKasi MHTEPIIPETAs MOIyJsl uucia. JIeHCTBUS C MOMOKUTETbHBIMU U OTPHULIATEIEHBIMU
qucaaMyd. MHOXKECTBO LEJIbIX YHCEIL.

IlonsAaiTHe 0 paunMOHAJBLHOM 4ucie. [lepsuunoe npedcmagieHue 0 MHONCECMBE DAYUOHATLHBIX
yycen. JIeMcTBUS ¢ pallMOHANBHBIMU YHCIAMH.

Peunrenue TekCcTOBBIX 337124

Enunuubl m3MepeHuii: JIUHBI, IUIOIIAAM, 00BEMA, MAaccChl, BPEMEHM, CKOPOCTH. 3aBUCHUMOCTHU
MEXIy CIUHHIIAMH W3MEPEHUS KaXIO0H BEIWYHMHBL. 3aBUCHUMOCTH MEXAY BEIWYHMHAMHU: CKOPOCTb,
BpeMsl, pPaCCTOSIHUE; TPOU3BOAUTENBHOCTD, BpeMs, paboTa; IIeHa, KOJIMYeCTBO, CTOUMOCTb.

3anaun Ha Bce apupMeTHUECKHE NeHCTBUS

Perienue TEKCTOBBIX 3a/1a4 apupMeTHIeCKUM criocodoM. Mcnonb3oBaHue TabIuL, cXeM, YepTexeil,
APYTUX CPEICTB MPEICTABICHHS JAHHBIX TIPU PEIICHUH 3a/Ia9H.

3agauu Ha IBHKEHHE, Pa00Ty H MOKYIIKH

Pemenne HeCmOXHBIX 3a7ad HAa JBMKCHHE B MPOTHBOIIOJIOKHBIX HAIMPABICHHUSIX, B OJHOM
HaNpaBJICHUH, JBIDKEHUE MO PEeKe MO TEUSHHMIO M NMPOTUB Te€UYeHHs. PeleHue 3ajad Ha COBMECTHYIO
pabory. [IpumeHenue apoodeit mpu pereHnn 3a1ad.

3agaum Ha YacTH, 10J1M, IPOLEHTHI

Pemrenue 3a1a4 Ha HaXOXKJICHUE YaCTH YMCIIAa U YHCIIA TTO €ro YacTu. PemeHne 3a1aq Ha TPOIIEHTHI U
nonu. [lpumeHeHre nponopiuii npu pereHuy 3aaay.

Jlornueckue 3agaumn

Perienue HeCIOXKHBIX JIOTUYECKUX 3a/1a4. Peuienue 102uteckux 3a0ay ¢ nomowbio epagoe, maobauy.

OcHOBHBIE MeTO/IbI pellieHUs] TEKCTOBBIX 3a/1a4: apu(pMeTHiecKuii, mepedop BapuaHTOB.



HaruasaHast reomerpus

Ourypsl B okpykaromeM Mupe. Harnsanele mpenctaBieHus o GUIrypax Ha IJIOCKOCTH: MpsiMas,
OTpE30K, JIyd, yroj, JIOMaHas, MHOTOYIOJbHUK, OKpPYXHOCTb, Kpyr. UYeThlpexyroyibHUK,
MPSIMOYTOJIBHUK, KBajpaT. TpeyroiabHUK, 6udbl mpeyeonrvHuxkos. Ilpasunvhvie MHO20V20N1bHUKU.
N300paskeHre OCHOBHBIX TI'€OMETpHUUECKUX (Uryp. Bzaumuoe pacnonodcenHue 08yX HpAMbBIX, O08YX
OKpYJCHOCmeEU, NPAMOU U OKpyscHocmu. JlnvuHa oTpeska, JoMaHOW. EIUHMIBI M3MEpeHUs IJIUHBI.
[Toctpoenue otpeska 3a1anHOM JyIMHBL. Buabl yrios. ['pangycHas mepa yria. Mi3mepenue u nocTpoeHue
YIJIOB € TOMOILBIO TPAHCIIOPTHUPA.

[Tepumerp MHOTOyTONBHUKA. [lOHATHE TUTOIA U PUTYPHI; €AMHULIBI H3MEpeHus romaau. [Tnomane
MpsIMOYTOJIbHMKA, KBaapaTa. [IpubmmkeHHoe u3MmepeHue Iuiomanu ¢Guryp Ha kieryaTod Oymare.
Pasnosenukue gueypuoi.

Harnsioaele mnpeacraBieHuss O TNPOCTPAHCTBEHHBIX (GuUrypax: KyO, Napajulesienunes, MNpu3Ma,
nupamuaa, map, chepa, KOHyC, IUIUHAP. M3o0pakeHWe NPOCTPAHCTBEHHBIX GuUryp. Illpumepor
ceuenuu. Mnozoepannuxu. Ilpasunvuvle mnococpannuku. Ilpumepsl pa3BepTOK MHOIOTPAHHUKOB,
UUJUHIPA U KOHYCA.

[Tonstue o6beMa; eauHUIIbI 00beMa. OObeM MPSIMOYTOJIBHOTO Napajuieenunena, Kyoa.

[Tonsitne o paBeHcTBe Quryp. LleHTpanbHas, oceBas W 3epKanbHas CAMMETpuU. M300paxkeHue
CUMMETPUYHBIX QUTYP.

Pemrenune npakTrueckux 3ajad ¢ MpUMEHEHHEM IPOCTEHIIINX CBOMCTB (uryp.

Hcropuss MaTeMaTuKH

Coodepircanue Kypca mamemamuku ¢ 7—9 knaccax

Aareopa

Yuciaa

PanuoHaabHbBIE YHCIA

MHOkeCTBO pallMOHaNbHBIX unces. CpaBHEHHE pallMOHAIBHBIX uncen. JelcTBus ¢ palnoHaIbHBIMU
yucinamu. /Ipedcmasienue payuoHaIbHO20 YUCIa 0eCAmu4HoU 0poobio.

HppanuonajbHble Yucjaa

[lonsiTue wppauMoHanbHOTO uMcha. Pacno3HaBaHwe uWppalMOHAIbHBIX yucend. [Ipumepsl

J0Ka3aTenbeTB B anreOpe. MppanuoHaibHOCTD qncna\/z. [Ipumenenne B reomerpun. CpagHeHue
UppayuoHanbHulx yucen. MHodxxcecmso 0elcmeumenbHuIX Yuce.

ToxnecrBeHHBbIC IPe0Opa3oBaHusA

YucsioBble U OyKBeHHbIE BHIPAKEHHA

Beipaxkxenue ¢ nepemeHHol. 3HaueHHne BelpaskeHUs. [locTaHOBKA BbIpakeHUI BMECTO NEPEMEHHBIX.

Iebie BoIpamkeHUs

CreneHb ¢ HaTYpaJbHBIM MOKa3aTeneM U e€ cBoicTBa. I[IpeoOpa3oBaHus BeIpaXKEHUH, COAEPIKAIINX
CTETICHH C HaTypaJbHBIM ITOKa3aTeNEM.

OnHouneH, MHoroujeH. J[eHCTBUSL ¢ OJHOWIEHAMM M MHOTOWIEHaMH (CIIO’KE€HHE, BBIYMTAHMUE,
yMHOXeHHE). DOopMynbl COKPAmEHHOTO YMHOXKEHHUS: pa3HOCTh KBAJAPaToOB, KBAagpaT CYMMBI U
pasHocTH.Pa3nojkeHre MHOroujeHa Ha MHOXHTEIM: BBIHECEHHE OOIIEr0 MHOXKHUTENS 3a CKOOKH,
2PYNRUPOBKA, NpUMeHeHue opMyn COKpaujénHo20 ymruoxcenus. Keaopammuolii mpéxunen, pasnodxceHue
K8AOPAMHO20 MPEXYLEHA HA MHOMCUMETU.

JlpoOHO-panHoOHAIbHBIE BbIPAKEHUS

Crenenp ¢ nenbiM mokazateneMm. [IpeoOpa3zoBaHue ApOOHO-TMHEHHBIX BBIPAKEHUH: CIIOXKEHHE,
YMHOXXEHHE, JNeJeHue. Aneeopauueckas Opobw. [lonycmumvle 3HAYEHUS NEPEMEHHbIX 8 OpPOOHO-
payuonanvuvix evipasxcenuax. Coxkpawenue ancedopauyeckux opoodeti. Ilpusedenue ancebpauieckux
Opobell Kk obwemy 3Hamenamento. /lelicmeus ¢ aneedpaudeckumu OpoOAMU. CILOMCEHUE, BblYUMAHUe,
VMHOOJICEHUe, OeNeHue, 8036e0eHUe 8 CIEeNneHb.

IIpeobpazosanue gvipasicenuti, cO0EPHCAUUX 3HAK MOOYIIA.

KBanparnbie kopHu

Apudmernueckuil KBaapaTHbIH KopeHb. [IpeoOpa3oBaHue BBbIpa)K€HUH, COJEpKAIMX KBaJpaTHBIE
KOpHHU: YMHOKEHHE, JIeJIieHHe, BHIHECEHNE MHOXKUTEIISI U3-T10/1 3HaKa KOPHS, BHeCeHUe MHOMCUmess noo
3HAK KOPHSL.

YpaBHeHHs U HEPABEHCTBA
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PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

[TonsiTre ypaBHeHUs M KOpHS ypaBHeHUs. [Ipedcmasnenue o pagnocunbHocmu ypaeuenui. Obnacmo
onpeoenenust ypasHerus (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMEeHHO).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenne nuHEHHBIX ypaBHEHUH. Jlumelinoe ypaenenue c napamempom. Konuuwecmeo xopueu
JIUHEUHO020 YypasHeHus. PeuieHue TuHetiHbIX YPaBHEeHUl ¢ NapamempoM.

KBaapaTrHoe ypaBHeHHe U €r0 KOPHH

KBanpatusle ypaBHeHusi. Hemnosnnble kBaapaTHble ypaBHEHHs. JIUCKpUMHHAHT KBaJpaTHOIO
ypaBHeHHs. DopMmyna KOpHEH KBaJpaTHOrO ypaBHeHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. PeuieHue KBagpaTHBIX YpaBHEHUIl:MCHOJIb30BaHUE (OPMYINBI ISl HAXOXKACHUS
KOpDHEH, epaguueckuii MemoO peuileHus, pasiodceHue Ha MHOJICUmenu, noobop KopHel ¢
ucnonv3osanuem meopemvl Buema. Konuvecmeo kopuell K6aopamuozo YpasHeHus 8 3a8UCUMOCU OM
e2o ouckpumunanma. buxeadopamuvie ypasuenus. Ypasnenus, ceooumvle K TUHEUHbIM U K8AOPAMHBIM.
Ksaopammnuie ypasnenus ¢ napamempom.

JlpoGHO-panuoOHAJIbHBIE YPABHEHUSI

Pemenue npocreimx ApoOHO-TMHEHHBIX YpaBHEHUH. Peuterue OpoOHO-payuoHaIbHbIX YPAGHEHULL.

Memoowt  pewtenus ypagueHull: Memoovl PABHOCUTbHBIX NPeodpaA308aHull, Memoo 3aAMeHbl
nepemeHnHoU, epaguyeckuii memoo. Hcnonvzosanue ceoticme hyHKYull npu peulenuu ypasHeHull.

IIpocmetiwue uppayuonanvhule ypagneHus 6uoa \/f (x)=a : \/f (x) = \/g (x) .

Ypaenenus euoa x"=a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

YpaBHeHHE ¢ OByMs IIEpEMEHHBIMU. JIMHEWHOE ypaBHEHUE C ABYMs NEPEMEHHBIMU. [Ipsamas kak
epagpuyeckasn unmepnpemayus TUHeUH020 YPAeHe sl ¢ 08YMS NepeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHU. Perienue cuctembl ypaBHEHUM.

Metoabl peleHusi CUCTEM JIMHEHHBIX YpaBHEHMH C JABYMSI NEPEMEHHBIMU: epaguueckuti mMemoo,
Memoo CoXdCceHUsl, METO]1 TOJICTAHOBKHU.

Cucmemvl TUHEUHBIX YPAGHEHUN C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHCTBAa. CBOMCTBA YNCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBeIMBOCTH HEPABEHCTB
IIPY 33/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBa. (oracmb onpedenenus
HepaseHcmaa (001acmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

PeleHre TMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue Keaopammuvlx HEpageHCMs. UCNONb308AHUE
ceolicms u epaguka KeaopamuyHou QYHKYUU, Memoo UHMEPEANos. 3anuco peueHus KeaopamHo2o
HepaeeHncmea.

Pewenue yenvix u OpobHo-payuonanvHvlx HepageHcmes MemoooM UHMEPBAILOS.

Cucrembl HepaBeHCTB

CucreMbl HEpPAaBEHCTB C OJHOM MepeMeHHOW. PelieHue cucteM HEpaBeHCTB C OJHOM MEPEMEHHOI:
JMHEUHBIX, kKeaopamubix. VI300paskeHue peleHnsl CUCTEMbl HEPaBEHCTB Ha YHMCIIOBOM NpsAMoii. 3anuch
pEIIEeHNs CUCTEMbl HEPABEHCTB.

DyHKIUH

IHousitne pyHKUMHU

JlexkapToBbl KOOpAMHATBl Ha IUIOCKOCTH. DOpPMHpPOBAaHUE MPEACTABIECHUN O METANPEIMETHOM
MOHATUM «KOOpAuHaThl». CriocoObl 3amaHus (QyHKUMN: aHATUTUYECKUH, rpa@uuecKkuil, TaOIMYHBIN.
I'padux ¢pynkuuu. [pumepsl pyHKIUH, MOTydaeMbIX B IPOIIECCE UCCIEIOBAHUS Pa3IMUHBIX pealbHbIX
MPOIIECCOB M pelIeHUs 3a/1a4. 3HaueHne QyHKIIUU B Touke. CBOMCTBA QYHKIIMI: 00JaCTh ONIPEIeTICHU,
MHOYKECTBO 3HAYEHUH, HYJIH, MPOMEKYTKH 3HAKOIOCTOSHCTBA, YEMHOCMb/HEUEMHOCMb, TIPOMEKYTKU
BO3pacTaHus W yObIBaHUs, HauOousblliee U HauMeHblllee 3HaueHus. VccinenoBaHue QyHKIMHM MO €€

rpaduky.
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IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3adannvle ynkyuu.

JIuneiiHas pyHKIUA

CgoiicTBa U rpaduk JTHHEHHOU QYHKIIUU. YTI0BOU KO3 dUIMeHT npsiMoid. Pactonoxenue rpaduka
JTUHEWHOW (YHKIMM B 3aBHUCUMOCTH OT €€ yriaoBoro kod¢p¢uiuenta M CcBOOOIHOTO 4YIEHA.
Haxoorcoenue koappuyuenmos nunetinoi yukyuu no 3a0aAHHbIM YCIOBUAM: NPOXONCOeHUe NPAMOLL
uepez 06e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOEHUe NPAMOU uYepe3 OAHHYIO MOYKY U
napanieibHo OaHHOU NPSAMOLL.

KBagparuunas pyHkumst

CpoiicTBa U rpaduk KBajapaTudHoW (yHKUMH (mapadoina). [locmpoenue epagura KeadpamuyHou
@yukyuu no mouxkam. Haxoxaenue HyNeW KBaApaTUYHON GQYHKLIUH, MHONCECMEA 3HAYEHU,
NPOMENCYMKOB 3HAKONOCHOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCHIU.

OOpaTHasi NPONOPUHOHATIBHOCTH

y=K_ _k _k

x¥Y = 71 I'unepOomna.
Ipaguku @ynxyuii. Ipeobpazosanue zpadura Gynxyuu I = P ona nocmpoenus 2pagpuros
y =af (kx+b)+c

CaoiicTBa (pyHKITUH

@yHxyuil 8uda

K
=a+——

FpaqbukugbyHKuuiiy X+b y:\/;,yzé/;y:{*/;’ y:|x|.

IlocsienoBaTeIbHOCTH M POTPECCHU

UYucnoBast mocienoBarenbHOCTh. IIpuMepsl 4YMCIOBBIX IOCIENOBAaTENbHOCTEH. beckoHeuHble
nocneaoBarenbHoCTH. ApudMerndeckas mporpeccuss U e€ cBoicTBa. ['eomerpuueckas MpoOrpeccus.
Dopmyna obweco unena u cymmbl N NEpebIX UNEHOE APUPDMEMUUECKOU U 2e0MempulecKol
npoepeccuil. CXoosauancsa 2eomempuieckas npocpeccus.

Pemenne TekcToBBIX 32124

3anaum Ha Bce apudMeTHYECKHUE el CTBUS

Pemrenne TEKCTOBBIX 3a/1a4 apupMETUIECKIM CIIocO00M. Mcronbp30BaHue TabIuI, CXeM, YePTEKeH,
JIPYTUX CPEICTB MPEACTABICHUS JAHHBIX MIPH PEIICHUN 33JauH.

3agauu Ha IBHKeHUE, Pa00Ty U MOKYIIKH

AHanu3 BO3MOXHBIX CHUTYallMii B3aMMHOIO pAacIOJIOKEHHs OOBEKTOB MpPHU UX JBMKEHHH,
COOTHOILIEHUS] 00BbEMOB BBITIOJIHAEMBIX padOT IIPU COBMECTHOU pabdoTe.

3aga4yu Ha YaCTH, 10JIH, IPOLEHTHI

Pemenue 3a1ay Ha HaX0XKJIEHUE YAaCTU YKCIIa U YKCia 1o ero yacTy. Pemenue 3ajja4 Ha MPOLIEHTHI U
nonu. [IpumeneHne nponopuuii Npyu peIIeHNH 3a1ad.

Jlornueckue 3agaumn

Pemenue nornueckux 3anau. Pewenue no2uueckux 3a0au ¢ nomowvio epagos, maobauy.

OcHoOBHbIE MeTOABbI pelleHHs TEKCTOBBIX 3a4au: apupMeTHUecKHil, anreOpanueckuid, nepedop
BapUaHTOB. [lepsuunvie npeocmagieHusi 0 Opyeux Memooax peuileHus 3a0ay (2eomempuyecKue u
epaghuueckue memoowt).

CraTncTHKA M TEOpHs BEPOSITHOCTEH

CraTucruka

TabnuyHoe u rpaduueckoe MNpeACTaBICHUE JAHHBIX, CTOJIOYAThle W KPYroBblE JAHArpammbl,
rpaduKy, TpUMEHEHUE auarpaMm U rpadukoB IJis ONUCAHUS 3aBUCHUMOCTEH peaJbHBIX BEIWYMH,
u3BjIeueHne MHpopMalMM W3 TaOmUL, auarpaMM U TpadukoB. OnucarelbHbIE CTaTUCTHYECKUE
MOKa3aTeIM YUCIIOBBIX HA0OpPOB: cpefHee apupMeThueckoe, MmMeduara, HauOoJbllee W HAUMEHbIIEEe
3Ha4YeHHUs. Mepbl pacCenBaHuUs: pa3Max, OUCHepPCUs U CMAHOAPMHOe OMKIIOHeHUe.

CiyvaiiHass  M3MEHYMBOCTh.  V3MEHUMBOCTH TpU  HU3MEpEHUsAX. Pewawowue  npasuia.
3axonomepHoOCmU 8 USMEHUUBBIX BENUUUHAX.

Cayuaiinbie cOObITHS

CryvaiiHble ONBITHI (3KCIIEPUMEHTBI), SJIEMEHTApHbIE CiIydaiiHble cOObITHS (MCcX0/1bl). BeposTHOCTH
aeMeHTapHbIX coObITU. CoObITHSI B CiOydyallHBIX JKCIEPUMEHTaXx M OJaronpusTCTBYIOIIHME
JJIeMEHTapHble CcOObITH. BepoaTHocTH ciydailHBIX COOBITHH. OIBITEI ¢  PaBHOBO3MOXKHBIMHU
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3JIEMEHTApPHBIMH  COOBITUSIMHU. Kiaccmueckne BEpOSTHOCTHBIE OIBITHI C HCHOJIb30BAHHEM MOHET,
KyOuKOB. [Ipeocmaenenue cobvimuti ¢ nomowvto ouazpamm inepa. [Ipomueononodcuvie codvimus,
obvedunenue u nepecevernue cobovimui. Ilpasuno croscenus eeposmuocmei. CryyaiHvli 6b100p.
Hezasucumvle cobvimus. Ymnoowcenue eeposmuocmeti nezasucumvix coovimuti. Ilocneoosamenvhoie
He3asucumvle ucnvimanus. llpeacraBieHne 0 He3aBUCUMBIX COOBITUSX B KU3HU.

Inemenmol KOMOUHAMOPUKU

IIpasuno ymmuodxcenus, nepecmanosku, ¢axkmopuan yucia. Couyemanus U YUCIO COYEMAHUILL.
@opmyna yucna couemarnuui. Tpeyeonvruk Ilackana. Onvimsl ¢ OOILUWUM YUCTIOM DABHOBOZMONCHBIX
eMeHmMapHblx cooblmuli. Buluucnenue eeposmnocmeri ¢ onvlmax ¢ npumeHeHuem KOMOUHAMOPHbIX
Gdopmyn. Ucnoimanus bepuynnu. Ycnex u neyoaua. Beposmuocmu cobwvimuili 6 cepuu ucnwvimauuii
bepuynnu.

Cnyuaiinvle genuyuunsl

3Hakomcmeo co cry4auHbIMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHBIX CAYYAUHBIX 8ETUYUH.
Pacnpeoenenue seposmunocmeii. Mamemamuueckoe odxcudanue. Ceolicmea MamemamuieckKo2o
oorcuoanus. Ilonamue o 3axone Gonvuwiux uucen. Msmepenue eeposmuocmei. Ilpumenenue 3axoua
OOnbUWUX YUCeN 8 COYUONIO2UU, CMPAXOB8AHUU, 8 30pPABOOXPAHEHUU, obecnedueHuu 0Oe3onacHocmu
HaceneHUs 8 Ype36blYAUHbIX CUMYAYUSIX.

I'eomerpus

I'eomeTpuueckue purypsoi

@Durypsl B reoMeTPHHU H B OKPY’KaloIeM MUpe

I'eomerpuueckas purypa. PopMupoBaHUE MPENCTABICHUH 0 METAIPEAMETHOM MOHATHH «pHUTypay.

Touka, nuHMS, OTPE30K, MpsAMas, Ty4, JOMaHasi, IIIOCKOCTh, yroll, OMCcCeKTpuca yria u e€ CBONCTBa,
BU/[Ibl YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux guryp. LlenTpanbHas cuMMeTpusi FTEOMETPHUECKUX PUTYP.

MHoroyroJibHuUKHu

MHOroyroiabHuK, €ro 3jJ1€MEeHThl U €ro cBoiicTBa. Pacrio3HaBaHME HEKOTOPBIX MHOIOYTOJBHUKOB.
Buinyxnvie u negvinykivie mnocoyeonvruxu. IlpaBuiibHble MHOTOYTOJIbHUKU.

Tpeyronbauku. BricoTa, Menuana, OuccekTpuca, CpefHsisl JIMHUSA TpeyrojabHuKa. PaBHOOEIpeHHDII
TPEYroJIbHUK, €ro CBOMCTBA W IPU3HAKU. PaBHOCTOPOHHMN TpeyroiapHUK. [IpsAMOyronbHbINH,
OCTPOYTOJIbHBINA, TYNOYTOJIbHBIA TpPEYroJbHUKH. BHemHue yriel TpeyroibHuKa. HepaBeHCTBO
TPEYroJbHUKA.

UYerbipéxyronpHuku.  [lapanmenorpamMM,  poM0O,  HPSMOYTONbHHK,  KBajpaT,  Tpamerws,
paBHOOenpeHHass Tpanenus. CBoiicTBa M NPU3HAKM NapajuieJorpaMMa, pomba, MNpsSMOYTrOJbHHKA,
KBaJpara.

OKpyKHOCTB, KPYT

OKpyXHOCTb, KPyT, UX 3JEMEHThl U CBOMCTBA; LIEHTpalbHbIE W BIUCaHHbIE yribl. KacaTenbHas u
cekyujas XK OKPYKHOCTH, ux ceoticmea. BrincaHHble M ONUCAHHBIE OKPYKHOCTH Ul TPEYTOJIbHUKOB,
4emulpExy201bHUKO8, NPABUTbHLIX MHO20Y20IbHUKOE.

I'eomeTrpuueckue purypsl B npocrpancTse (00bEMHbBIE Tea)

Mmnocoepannuk u ezo a2nemenmul. Haseanus MHO202pAHHUKO8 C pA3HLIM  NONONCEHUEM U
Konuuecmeom cpanei. [lepBuuHbIE TPEICTABICHUS O NMUpaMUJe, Mapaiienenunene, npusme, chepe,
niape, DWINHAPE, KOHYCE, UX DJIEMEHTaX U MPOCTEUINX CBONCTBAX.

OTHOmeHust

PasencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IpH3Haku paBeHCTBA TPEYTrOIBHUKOB.

IMapanjaeJbHOCTH NPSIMBIX

[Ipu3Haku W cBOWCTBAa MapajlieNbHBIX MNPAMBIX. Axcuoma napannenvrocmu Eexnuoa. Teopema
Daneca.

IlepneHauKyAsipHbIe NPSIMbIe

ITpsamoii yroa. Ilepnenaukynsp k npsamoii. Haxkinonnas, npoekius. CepequHHBIN NEPIEHIUKYISAP K
otpe3ky. Ceoticmea u npusHaxu nepneHOUKyIApHOCMU.

Ilooooue

IIponopyuonanvrvie ompesku, nooodoue gueyp. Ilooobnvie mpeyzonvruku. IIpusnaxu noooous.

B3anMHoe pacnosioxkeHue psIMON U OKPY>KHOCTH, 08YX OKPYIHCHOCMELL.
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HN3mepeHuss 1 BbIYMCICHUS

Beauuunsbl

[Tonstue Benmuuubl. [nuna. M3mepenue miuHbl. EAuHULBL u3MepeHus MIMHBL. BenmnunnHa yria.
I'pangychas mepa yria.

[TonsTrie o mmomaau IJIOCKOW ¢urypel m e€ cBoiicTBax. M3Mepenwme tuiomaneid. EnuHUIBI
M3MEPEHUS TUIOLIAIH.

[IpencraBnenne 06 00bEME U ero cBoicTBax. Mi3mepenue o0bpéma. Enunuiiel u3mepenus 00bEMOB.

HN3mepeHusi M BBIYMCICHUS

NucTpymeHThl a1 U3MEpPEHUM M TOCTPOCHUM; H3MEPEHUE U BBIYUCICHUE VYIJIOB, JUIMH
(pacctosiHuii), 1wiomaaed. TpuroHoMmerpuueckue QYHKIMH OCTPOro yrjia B MPSIMOYTOJIbHOM
TpeyroisHuKe 1puconomempuyeckue GyHKyuu mynozo y2id. BbluucieHue 31eMeHTOB TPeyrojJbHUKOB
C HCHOJb30BAaHUEM TPUTOHOMETPUYECKHX COOTHOIIEHUH. DOopMysbl IUIOMAAW TPEYroJbHHUKA,
napajuiesiorpaMma M €ro 4aCTHBIX BHIO0B, (DOPMYIIBI ITTUHBI OKPYKHOCTHU U TUIOMaau Kpyra. CpaBHEHHE
1 BerYKciieHue miomianei. Teopema [ludaropa. Teopema cunycos. Teopema kocunycoas.

Paccrosinust

Paccrosinue mexny Toukamu. Pacctosinue ot TOuku A0 npsiMoi. Paccmosinue medcoy guzypamu.

I'eomeTpuyeckue nocTpoeHust

['eomeTpuyeckue NOCTPOSHUS AJIs MILTIOCTPAIIMK CBOMCTB T€OMETPUUECKHUX (DUTYD.

NHcTpyMeHTBI i1 TIOCTPOSHUM: LHPKYJb, JUHEWKa, YroJbHUK. [Ipocmetiwiue nocmpoenus
YUpKynem u JUHetKoU: NocmpoeHue OUCCeKMPUCyl yaid, NepneHOUKyIapa K npsamot, yeid, pasHo2o
OanHoMy,

IlocmpoeHnue mpey2orbHUK08 no Mpém CMOPOHAM, 08YM CIOPOHAM U Y2y MeAHCOY HUMU, CIOPOHE U
08YM NPUNEHCAUUM K Hell YeadaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpa3oBaHus

IIpeoOpa3zoBanusi

[Tonste mpeoOpazoBanus. llpencraBieHne O METANPEIMETHOM TMOHITHH «IIPeoOpa3oBaHUey.
Ilooobue.

JABuKeHust

OceBas 1 LIEHTpaJIbHAsi CUMMETPUSI, HOOpOm U napaiienvhuviil nepenoc. Kombunayuu ogudicenuii Ha
NIOCKOCMU U UX CBOUCEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[TonsTre BekTOpa, NEWUCTBUSA HaJl BEKTOPaMH, HCIIOJNB30BaHHE BEKTOPOB B (DHU3UKE, pasiodiceHue
8eKmMopa Ha cocmasnawue, CKAIspHoe npouzeedeHue.

Koopaunarsi

OCHOBHbBIE TIOHSATHS, KOOPOUHAMbBI GEKMOpd, paccmosHue medxcoy moukamu. Koopounamol
cepedunvl ompeska. Ypaguenus gueyp.

Ipumenenue 6exkmopoe u KoopouHam 05 peueHusi NPOCMeUUX 2eoMempuUyecKux 3a0ay.

TpeOoBaHUs K YPOBHIO NOATOTOBKHU M IOCTHKEHUIN 00yYAIOIIMXCS: JJUYHOCTHBIE,
MeTanpeIMeTHbIE U NPeIMeTHbIe Pe3yJIbTAThl 0CBOEHHUsI MATEMAaTHKHU B 5-9
KJ1accax

JIMYHOCTHBIMH pe3yJbTaTaMM M3y4eHHs npeamera «Martematukay (B BUAE CASAYIOMMNX yUeOHBIX
KypcoB: 5—6 kimacc — «Marematuka», 7-9 kmacc — «MaremaTtuka» («Anrebpa» u «l'eomeTpus»)
SIBJISIFOTCS CIEAYIONINE Ka4eCTBa:

— HE3aBUCUMOCTbh M KPUTUYHOCTb MBIIIUICHHUS;

— BOJIA 1 HaCTOI\/'I‘—II/IBOCTI) B JOCTHUXXCHUH LICIIN.

CpencTBoM AOCTUKEHHUS 3TUX PE3YJIbTATOB SBISAETCS:

— CUCTEeMa 3aJ]laHui YIeOHUKOB;

— TIpeJCTaBlieHHAs B yYeOHHUKAX B SBHOM BHUJIE OpraHU3allvs MaTepraia 1o MpUHIUITY MUHUMAKCa;
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— HCIOJIb30BAHNUE COBOKYMHOCTH TEXHOJIOTHI, OPHEHTUPOBAHHBIX HA PAa3BUTHE CAMOCTOATEIbHOCTH
U KPUTUYHOCTH MBIIUICHUS: TEXHOJOTHS CHCTEMHO- JEATEeIbHOCTHOTO TOAaXoAa B OOY4YEHHH,
TEXHOJIOTUS OLICHUBAHUSI.

Memanpeomemnpimu pe3ynbTaTaMu U3ydeHHUs Kypca «MartemaTuka» siBisercss (hopMupoBaHUE
YHUBEpCaJIbHBIX yueOHbIX neiictBuil (Y'Y I).

Pezynamuenvie YY/I.

5-6-11 knaccwi

— CaMOCTOSITENILHO O0OHapyxcusams U (HOpPMYIHpPOBaTh Y4eOHYIO MpoOJieMy, ONpEeneNiTh Ueib
y4eOHOI 1esITeNbHOCTH, BEIOUPATh TEMY IIPOEKTA;

— @blOGUcamb BEPCHM PEIICHUs MPOOJeMbl, OCO3HaBaTh (M HWHTEPIPETHPOBATH B Cilydac
HEO0XO/IMMOCTH ) KOHEUHBIM pe3yibTaT, BHIOMPATh CPEACTBA JOCTIDKEHHUS LETH M3 MPEIUIOKEHHBIX, a
TaK)Ke UCKaTh UX CAMOCTOSITENILHO;

— cocmagnams (MHIUBUAYATBFHO WIX B TPYIIIE) TUIAH PeIIeHUs MPoOIeMbl (BBITOTHEHHS TPOCKTA);

— pabortas 10 MIany, ceepsams CBOU JEHCTBHS C LIEIbIO U, IPU HEOOXOIMMOCTH, UCTIPABIATH OLTHOKH
CaMOCTOSITENIFHO (B TOM YHCIIE M KOPPEKTHPOBATH IUIAH);

— B IMAJIOTE C YUUTEIIEM COBEPULEHCNBO8AMb CAMOCTOSITEILHO BHIPAOOTAHHBIE KPUTEPUH OLIEHKH.

7-9-11 knaccwl

— CaMOCTOSITENILHO 0OHapyscugams U Gopmynuposams NpodieMy B KIACCHOW M MHAUBHIYaITbHOM
y4eOHOM e TEIIbHOCTH,

— 6bl06U2AMb BEPCUU PEIICHUS MPOOJIEMbI, 0OCO3HaBaTh KOHEYHBIN pe3yabTaT, BEIOMPATh CPEACTBa
TOCTIDKEHUS LM U3 TPEATIOKEHHBIX WM UX UCKATh CAMOCTOSTENILHO;

— cocmagnams (MHAUBUAYAIBHO WK B TPYIINE) TUIaH PEelIeHUs IpoOIeMbl (BBIMIOTHEHUSI IPOEKTA);

— no0bupams K KaX10M npoodieme (3a1a4ue) aeKBaTHYIO € TEOPETUIECKYIO MOJIEIIb;

— paboTas o MpeIOKEHHOMY MJIM CAaMOCTOSITEIbHO COCTaBIEHHOMY IIJIaHY, UCHONb308amb HAPALY
C OCHOBHBIMH U JONOJHHUTENBHBIE CpPEIACTBAa (CIpaBOYHAsl JUTEpaTypa, CIOXKHBIE TPUOOPEI,
KOMITBIOTED);

— NIAHUPO8ams CBOIO UHAUBHUIYAJIbHYIO0 00pa30BaTElbHYIO TPAEKTOPHUIO;

— pabomams TO CAMOCTOSTEIHFHO COCTABICHHOMY ILIaHY, CBEPSISCH C HUM U C LIEIBIO JIEATEIbHOCTH,
UCIPABIIAA OMKUOKHU, UCIIOIb3YsI CAMOCTOATEIBHO [10100paHHbIE CpelIcTBA (B TOM uncie u HTepHer);

— cBOOOIHO 10.16306ambCst BBIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKH M CAMOOIICHKH, UCXO/S U3 LENH U
UMEIOIINXCS KPUTEPHUEB, Pa3iinydasi pe3ylbTaT U CIIOCOOBI JeHCTBUH;

— B XOJI€ MIPEICTaBJICHHS IPOEKTa 0a8amsb OYeHK) ero pe3yabTaTam;

— CaMOCTOSITENTBHO 0CO3HA6amMb TIPUYUHBI CBOETO yCIlleXa WM HeyclleXa W HaXOJWUTh CIOCOOBI
BBIX0J1a U3 CUTYaIlMH HEYyCIeXa;

— yMemb oyeHums CTETIeHb YCIIEITHOCTH CBOSH WHANBHIYATbHON 00pa30BaTeNbHON NesTeTbHOCTH;

— 0asamy OYyeHK)y CBOUM JIMYHOCTHBIM KadyeCTBaM M 4YepTaM XapakTepa («KaKoB s»), OMPEIeNiTh
HAIPaBJICHUS] CBOETO PA3BUTHS («KAKUM s XOUY CTAThy», «4TO MHE JJISl 3TOTO HAJO CHENAThY).

Cpeocmeom ghopmuposanus peryaaTUBHBIX Y'Y ]| ciy:kaT TEXHOIOTUS CHCTEMHO- IeSTEILHOCTHOTO
MOJX0/a Ha JTale H3yYeHUs HOBOTO Marepuajga W TEXHOJIOTHS OIICHWBaHUS 00pa3oBaTENbHBIX
JTOCTHKEHHH (Y4eOHBIX YCIIEXOB).

Ilo3nagamenvuvie YY/I:
5-9-i1 knaccwl

— AHATU3UPOBAMb, CPABHUBAMD, KIlACCUDUYUposamsb u 060owams GHaKTHl U SIBICHNUS,

— ocywecmenims CpaBHEHHE, CEPHALIMIO U KJIACCHU(PUKAIINIO, CAMOCTOSTENILHO BBIOMpasi OCHOBAHUS
W KpPUTEPHH [UIA YKa3aHHBIX JIOTHUECKUX  OIEpamuid; CTPOUTh KIACCHU(DUKALUIO yTEM
JMXOTOMHMYECKOTO JIeJIeHHs (Ha OCHOBE OTPHUIIAHUA);

— cmpoumb JOTHYECKH OOOCHOBAHHOE DPACCYXKICHWE, BKIIOUYAIONIEEC YCTAHOBJICHHWE NPUIHHHO-
CIICZICTBEHHBIX CBA3CH;

— co30aéams MaTEMaTUYECKUE MOJIEIH;

— COCTaBJIAITh TE3MCHI, pa3jIMyHble BUJABI IUIAHOB (IPOCTHIX, CIOXKHBIX M T.II.). IIpeoGpa3oBeiBaTh
MH(OPMALIHIO U3 OAHOTO BUJA B Ipyroi (TabauIly B TEKCT, AMArpaMMy U IIp.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MHPOPMALIUH.

— ymemb onpedensimb BO3MOXHbBIE HCTOUYHUKM HEOOXOIUMBIX CBEJIEHHM, MPOU3BOAUTH IOUCK
nHpOpPMAIINHY, AaHATTM3UPOBATH M OIICHUBATH €€ JOCTOBEPHOCTb.
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— TOHMMAas TO3UIUI0 APYroro 4YejloBEKa, pa3iuuams B €ro peud: MHEHHE (TOUKY 3pEHHs),
JI0Ka3aTeNIbCTBO (apryMeHThl), (PaKThl; TMIOTE3bl, aKCUOMBI, TeOopuHu. [[1s1 3TOro caMocCTOATEIHHO
UCIOJIb30BaTh Pa3IMYHbIC BUIBI UTEHUS (M3ydaromiee, IPOCMOTPOBOE, 03HAKOMUTEIHHOE, TIOUCKOBOE),
MPUEMBI CITYIIIAHUS.

— caMOMYy €030a6amb UICTOUHUKU UH(POPMALIMU PA3HOTO TUIIA U JJIS Pa3HBIX ayJAUTOPUH, COOII0IaTh
MH(OPMALIMOHHYIO TUTUEHY U IIpaBuiia HGOPMAIIMOHHOMN 0€30MacHOCTH;

— YMembUCnoIb308ams KOMIBIOTEPHbIE U KOMMYHUKAI[MOHHBIE TEXHOJOTUM KaK MHCTPYMEHT JJIst
JOCTUKEHHSI CBOMX Iieield. YMeTh BbIOMpaTh a/leKBaTHbIE 3a/lade MHCTPYMEHTaJbHbIE MPOrPaMMHO-
anmnapaTHbIe CPE/ICTBA U CEPBUCHI.

Cpeocmeom opmuposanus mo3HaBaTenbHbIX Y Y]l ciiyxaT ydeOHBI MaTepHal W MPEXKAE BCETO
MIPOYKTHBHBIC 3aJaHus YIeOHUKA.

— Hcnonb3oBaHre MaTeMaTHUEeCKUX 3HAHUM I pElIeHUs pa3IUYHbIX MAaTeMaTU4YeCKUX 3ajad u
OIICHKH TOJTYYCHHBIXPE3YIbTATOB.

— CoBOKYITHOCTh YMEHUH MO UCMOJIb30BAHUIO JOKA3aTebHON MaTeMaTHYeCKON peyH.

— CoBokynHOCTh yMeHHH 10 pabore ¢ wuHpOpMamueir, B TOM dYHCIE U C PA3TUYHBIMU
MaTeMaTH4eCKUMU TEKCTaMHU.

— VYMeHus UCIOJb30BaTh MAaTEMaTHUYECKHE CPEACTBA JUIA HM3yYCHUS W ONHUCAHMS pPeaTbHBIX
MIPOLIECCOB U SIBIICHUI.

— He3aBUCHMOCTD M KPUTHYHOCTH MBITILICHUSI.

— Boist u HaCTONYMBOCTH B IOCTHXKEHUU TIEIIH.

Kommynuxkamugnoie YY/I:
5-9-11 knaccwt

— CaMOCTOSITENIEHO Op2aHu308bl8ams yaeOHOE B3aUMOJICHCTBUE B IpymIie (ONpeneisTh 0OIue e,
JOTOBApUBATHCA APYT C APYTOM U T.J1.);

— OTCTauBasi CBOIO TOUKY 3PEHHUSI, NPUBOOUMb ApeyMeHMbl, TONTBEPKAas NX (HaKTaMH;

— B IUCKYCCHUH YMembBbl08UH)Mb KOHTPAPTYMEHTHI,

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM MPU3HAGAMb OUIMOOYHOCTh
CBOETO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

— MOHUMAas MO3ULHIO APYroro, paziuiams B €ro peyd: MHEHHME (TOUKY 3pEHHs), J0Ka3aTeIbCTBO
(aprymeHTHI), PaKThl; THTIOTE3bl, aKCHOMBI, TEOPUH;

— yMemb B3TJISHYTh Ha CUTYALlUIO C MHOW MO3ULUU U 002084pU8AmMbCsl C THOABMHI UHBIX MTO3ULUH.

Cpeocmeom  popmuposanus KOMMYHHKATHUBHBIX YVYJ[ chmyxkaT TEXHOIOTHUS MPOOIEMHOr0
oOyueHus, opraHu3aius paboThl B MaJIbIX TPYIINAxX, TAKXKe HCIIOIb30BAaHHE HAa ypPOKaX TEXHOJOTHHU
JTUYHOCTHO- OPUEHTHPOBAHHOTO U CHCTEMHO- JESTEIIbHOCTHOTO 00yUeHUSI.

IIpenmMeTHBIMH pe3yJIbTATAMH H3yUCHUS MpeaMeTa «MareMaTukay sBISIFOTCS CIISAYIONNE YMEHUS.
5-i kJace

Hcnonvzoéams TIpU pEUIEHHMM MaTeMAaTUYEeCKUX 3a7ad, X OOOCHOBAHHMU U TPOBEPKE HaMIEHHOTrOo
pellleHns 3HaHue:

-Ha3BaHUH W TIOCJICIOBATEIILHOCTH 4YMCEN B HartypaibHOM psay B mpenenax 1 000 000 (¢ xakoro
qrclia HAaUMHAETCS 3TOT P, Kak o0pa3yeTcs KaKI0e CIeAYIOIIee YHCIO B 3TOM PAY);

- Kak oOpa3yercs Kaxkaas cleayromas cuéTHas eIMHNLIA;

- Ha3BaHUS U MOCJIEI0BATEILHOCTD Pa3psI0B B 3allMCH YHCA,;

- Ha3BaHMS U MOCIEI0BATEIIBHOCTD MEPBBIX TPEX KIACCOB;

- CKOJIBKO Pa3psI0B COACPKHUTCS B KAKIOM KIIACCE;

- COOTHOIIEHHE MEX]y pa3psaamu;

- CKOJIBKO €IMHUI] KaXI0T0 Kjacca COIEPKUTCS B 3alKUCH YHCTIA;

- KakK yCTpOEHa MO3UITMOHHAS JACCATHYHAS CHCTEMa CUHCIICHUS;

- ©IUHUIBI U3MEPEHUS BEIMYNH (JUTMHA, Macca, BpeMsl, IO b ), COOTHOIICHUS MEXy HUMU;

- JIECATUYHBIX IPOOSX U MpaBHUJIaX JCHCTBUH ¢ HUMU;

- cpasHu6amy NECITUYHbBIE TPOOH;

- BbINOJIHAMYb ONEPALNU HAJl JECITUUHBIMH IPOOSMU;

- npeobpazoevléams NECITUYHYIO 1po0b B OOBIKHOBEHHYIO U HA000POT;

- OKpyenamb TENble YUCla U AeCITUYHBIC ApooH;

- HaxoOumpv NPUOKEHHBIE 3HAYEHUS BEJIMYMH C HEOCTATKOM U U30BITKOM;
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- 8bINOJHAMYb TIPUOIMKEHHBIE BEIYUCICHHS U OLIEHKY YHCIIOBOTO BHIPAYKEHHUS;

- (YHKIMOHAIBHON CBSI3M MEXAY TPYINIaMU BEIUYMH (II€Ha, KOJUYECTBO, CTOMMOCTh; CKOPOCTH,
BpeMsl, pPacCTOSHUE; TPOU3BOAUTEIBHOCTD TPYy/a, BpeMst paboThl, paboTa).

Buvinoanams yctabie Beraucienus (B npeaenax 1 000 000) B ciydasix, CBOIUMBIX K BBIYUCICHUSM B
npenenax 100, ¥ TUCbMEHHBIE BBIYUCICHHS B OCTAJBHBIX CIy4asX; BBINOJHATHE HPOBEPKY
MIPaBHJIBHOCTH BBIYMCIICHUH;

- guinoHAmMb» yMHOXeHue u aenenue ¢ 1000;

- 6bIYUCIAMb 3HAYCHHS] YMCIIOBBIX BBIPAXKEHUMU, conepkaummx 3—4 nedcTBusi co ckoOkamu u 0e3
HUX;

- peuiams MPOCTHIE U COCTaBHbIE TEKCTOBBIC 33]1aUH;

- BbINUCHLIBAMbL MHOXECTBO BCEBO3MOXKHBIX PE3yJIbTaTOB (MCXOIOB) MPOCTEHINNX CIy4alHBIX
HKCIIEPUMEHTOB;

- Haxooums BEPOSTHOCTU NMPOCTEHINNX CITyYaiHBIX COOBITHI;

- pewamsv ynoOHBIM mjia ceds crocoboM (B TOM 4YHCIE W C TOMOIIBI0 TaOiuil ¥ TpadoB)
KOMOMHATOPHBIE 3a/1a41: HA TIEPECTAaHOBKY U3 TPEX DJIEMEHTOB, MIPABHUJIIO MIPOU3BEIACHNUS, YCTAHOBJICHNE
qyclia Iap Ha MHOXECTBE U3 3—5 3JIEMEHTOB;

- pewiams YOOOHBIM JUIsI ce€0s1 cTOcOOOM (B TOM YHCIIE U C TIOMOIIBIO TaOIHIl ¥ TpadoB) TOTHIECKUE
3aJla4u, coliepikalie He 6onee TpEX BhICKAa3bIBAHUML;

- yumams UHOOPMAIHIO, 3aMTUCAHHYIO C TIOMOIIBIO JINHEHHBIX, CTOJIOUATHIX U KPYTOBBIX THATrPaMM;

- cmpoums NPOCTEUIIINE TUHEIHBIE, CTONI0YAThIE U KPYTOBbIE TUATPAMMBIL;

- HaxoO0ums PEIICHHUS <(CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCIIOJIB3YIOTCS
MaTeMaTHYeCKUe CPeCTBA;

- co30a6amb TPOAYKT (pe3yNbTaT MPOEKTHOU JEATEIBHOCTH), I U3yYCHHUS U OIUCAHUS KOTOPOTO
UCIOJIB3YIOTCS MaTeMaTHUECKUe CPEICTBA.

6-i Kkaacc

Hcnonvsoeams npu pellieCHUH MAaTEMaTHYECKHX 3a7ad, UX OOOCHOBAaHMM W IPOBEPKE HAMIEHHOTO
peleHusi 3HaHUe O:

- packnaoviéams HATyPaIbHOE YHCIO Ha MIPOCThIE MHOKUTEIH;

- HaxoOums HAaNOONBIINK OOIMH IEUTENb U HAaMMEHbIIIee 001Iee KPaTHOE HECKOJIBKUX YHCET;

- OTHOILIEHUSX U MPOIMOPILUIX; OCHOBHOM CBOMCTBE PONOPIIMH;

- NpsAMO U 00paTHON MPONOPIUOHATIBHBIX 3aBUCUMOCTSX U UX CBOWCTBAX;

- MPOLEHTAX;

- LENBIX U IPOOHBIX OTPULIATENFHBIX YUCIIAX; PAMOHAIBHBIX YHCIIAX;

- TMpaBuUJIe CPAaBHEHUS PallMOHAIBHBIX YHCET;

- TIpaBHJIaX BBIOJIHEHHS OTEpani HaJl pallMOHATBHBIMH YHCIaMU; CBOWCTBAX OTEpaInii.

- Oelumy YUCIO B TaHHOM OTHOIIICHUMY;

- HAaxoOums HEM3BECTHBIA WIEH MPOIOPIIHH;

- HaxoOumsv JAHHOE KOJMYECTBO IPOLEHTOB OT 4YHCIa M YHCIO IO H3BECTHOMY KOJIMYECTBY
MPOIICHTOB OT HETO;

- HAaxoOumbs, CKOJIBKO MPOLEHTOB OJJHO YUCJIO COCTABIISIET OT APYroro;

- yseauyueams U yMEHBIIIATh YMCIIO HA JJaHHOE KOJIMYECTBO MPOICHTOB;

- peuiams TEKCTOBBIE 33/1a4M HA OTHOIIEHHUS, IPOTIOPIIUU U TPOIICHTHI;

- Ccpaenueéams J1Ba palliOHAIbHBIX YHCIIA;

- 8bINOAHAMb ONEPALUM HaJl PAlMOHAIBHBIMU YHCIAMH, HCIIOJIb30BaTh CBOWCTBA ONEpaluid JUIs
VIIPOIIEHHSI BEIYNCIICHUH;

- pewiamb KOMOMHATOPHBIE 33/1a4H C TIOMOIIBIO MPaBUJIa YMHOXKEHHUS,

- HaxoO0ums BEPOSITHOCTU MPOCTEUININX CITYIAHBIX COOBITHI;

- peuiams TPOCTEHIIINE 33Ja4l Ha OCEBYIO M LIEHTPAIBHYIO CHUMMETPHIO;

- peuiamdb TIPOCTEHIITHE 33]a91 HA pa3pe3aHue U COCTABICHUE TEOMETPUIECKUX (PUTYD;

- HaxoO0umb PEIIeHUs] (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad4, B KOTOPBIX HCIIOJIb3YIOTCS
MaTeMaTHYeCKHe CPEJICTBA;

- co30asams MPOAYKT (Pe3ylbTaT MPOEKTHOU JEATENIbHOCTH), A U3YUYEHUSI M ONUCAHHS KOTOPOTO
UCTOJIB3YIOTCSl MATEMaTUYECKHE CPEJICTBA.

7-i Kaacc.
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Auaredpa

Hcnonvzoéames TIpU PEIICHUA MAaTEMAaTHUECKHX 3a/ad, UX OOOCHOBAaHWHM WM MPOBEPKE HAWICHHOTO
pelieHus: 3HaHue o:

- HaTypaJbHBIX, LIEJIBIX, PAITMOHATIBHBIX, UPPALIMOHAIBHBIX, IEUCTBUTEIBHBIX YUCIIAX;

- CTENEeHH C HaTYpaJIbHBIMH IMOKA3aTEIsIMU U UX CBOMCTBAX;

- OJIHOYJICHAX W IMpaBWiax JCUCTBUN C HUMU;

- MHOTI'OYWICHAX U MpaBuiax JACUCTBHUI C HUMU;

- ¢dopMynax COKpanEHHOTO YMHOKEHNS,

- TOXJIECTBAX; METOJIaX JIOKA3aTeJIbCTBA TOXKICCTB;

- JIMHEWHBIX YPAaBHEHHUSIX C OJTHOM HEM3BECTHOM U METOJIaX UX PEIICHUS;

- cHCTeMax JIByX JIMHEUHBIX YPaBHEHUM C IBYMSI HEU3BECTHBIMU U METOJIaX X PEIICHHUS.

- Bwinoansmos neicTBUS ¢ OJHOWIEHAMHA U MHOTOUYJICHAMM;

- y3Ha8ambv B BBIpAXKEHUSIX (DOPMYITBI COKPAIIEHHOTO YMHOXCHHS U IPUMEHSTH UX;

- packiaovieams MHOTOUJICHBI HA MHOKHUTEIIH,

- BbINOJIHAMb TOXKIECTBEHHBIC TPEOOPA30BAHUS LENBIX aNTeOpanYeCKUX BBIPAKEHUH;

- 00Ka3vleamb MPOCTEUIIINE TOXK/ISCTBA;

- HAxoOumby YUCJIO COYETAHHUMN U YUCIIO Pa3MEILCHUI;

- pewiams JIMHEWHbIE YPABHEHUS C OJTHON HEU3BECTHOW;

- pewiamv CUCTEMBI JBYX JIMHEUHBIX YPaBHEHUU C ABYMSI HEU3BECTHBIMH METOJIOM MOJCTAHOBKU U
METOJOM aNreOpandecKoro CJI0KCHHS;

- peuiams TEKCTOBBIC 33741 C TOMOIIbIO JTUHEHHBIX YPABHEHHUH U CHCTEM;

- HAX0O0UmMb PEUIEHUs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HUCHOIL3YIOTCS
MaTeMaTU4YeCKHe CPECTBA;

- co30aséams TMPOAYKT (PE3yNbTaT MPOCKTHON AEATENBbHOCTH), ISl U3YUSHHS U OMUCAHUS KOTOPOTrO
WCIIONB3YIOTCS MAaTEMAaTHUYECKUE CPEJICTBA.

7-i KkJaace.

I'eomerpus

Hcnonvzoeams TIpU PEIICHUH MAaTEMAaTHYECKHX 3a/iad, UX OOOCHOBAaHUHM M MPOBEPKE HAMICHHOIO
pelieHus 3HaHHe O:

- OCHOBHBIX T€OMETPUYECKHUX IMOHATUAX: TOYKA, MpsMas, IUIOCKOCTb, JIy4, OTPE30K, JOMaHas,
MHOTOYTOJIbHUK;

- ONpEeJeNeHUH yTiia, OMCCEKTPUCHI YTIa, CMEKHBIX U BEPTUKAIBHBIX YIJIOB;

- CBOWMCTBaX CMEXHBIX M BEPTUKAIBHBIX yTJIOB;

- ONpeleIeHUH PaBEeHCTBA FTEOMETPHUUECKUX (UTYD; IPU3HAKAX PABEHCTBA TPEYTOJILHUKOB;

- TEOMETPUYECKUX MECTaX TOYEK; OMCCEKTPUCE YIJIa U CEPEIUHHOM MEPIEHANKYIIAPE K OTPE3KY Kak
F€OMETPUYECKUX MECTaX TOYEK;

- OIpEENICHUH MapajuIeNIbHBIX MPSIMBIX; TPU3HAKaX U CBOMCTBAX MapaJUICIbHBIX MPSMBIX;

- aKCHOME NapaJlJIeIbHOCTH U €€ KPaTKOW UCTOPHH;

- ¢dopMyse CyMMBI YTIIOB TPEYTOJbHUKA;

- OIpEIENICHUH U CBOMCTBAX CPeAHEN JIMHUM TPEYTrOJIbHUKA;

- teopeme Paneca.

- Ilpumensmob CBOMCTBA CMEXHBIX U BEPTUKAIBHBIX YIJIOB IIPU PELLICHUH 3a/1a4;

- HaxoOumbv B KOHKPETHBIX CUTYAIIMSIX PABHBIC TPEYTOJbHHUKHU U JIOKA3bIBATh UX PABEHCTBO;

- ycmauasnueams NapajieIbHOCTh NPSIMBIX U IPUMEHSATH CBOMCTBA MapallIeNIbHBIX MPSAMBbIX;

- NpuMeHsamsb TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA;

- UCNOIb308amb TEOPEMY O CPEIHEW TMHUHU TPEeYyrojibHUKA U TeopeMy Darneca nmpu pelieHnu 3aaay;

- HaxoOoumv PEUICHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCIIOIb3YIOTCS
MaTeMaTU4eCKUE CPEJCTBA;

- co30asamb MPOAYKT (PE3ynbTaT MPOEKTHON JACSITEIBHOCTH), IJIs1 U3YYCHHUS M OMUCAHUSI KOTOPOTO
WCIIONB3YIOTCA MATEMAaTHUYECKUE CPEJICTBA.

8-ii Ki1ace.

Auredpa

Hcnonvsoeams Tpu pellieHUN MaTeMaTHYECKHX 3a7ad, UX OOOCHOBAaHHMM W TPOBEPKE HAMIEHHOTO
perieHusl 3HaHue O:
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- anredpanyeckoii JpoOu; OCHOBHOM CBOICTBE Apo0H;
- TpaBWJIAX JEHCTBUH C anreOpanvdecKuMu Ipo0sMH;

- CTCIICHAX C ICIBIMH ITOKA3aTCIAMHU U UX CBOfICTBaX;
- CTaHAApPTHOM BHJIE YHCIIA;

K o
- Qynkmuaxy = kx+ b,y = x2,y = —, HX CBOFICTBAX I rpadukax;

- TIOHSTUU KBAJPaTHOTO KOPHS U apu(PMETUYECKOro KBaJAPATHOTO KOPHS;

- CBOIcTBaxX apu(PMETHUECKUX KBAIPATHBIX KOPHEH;

- GyHKmE y = V/x, eé cBoiicTBax M rpaduke;

- (opmyre s KOpHEel KBaIpaTHOTO YpaBHEHUS;

- Teopeme Buera /i npuBeEHHOTO U OOIIETO KBAaJPAaTHOTO YPABHEHUS;

- OCHOBHBIX METOJAaX peHIeHHs] IEeNIbIX palMOHAIbHBIX YypaBHEHUI: MeETOJle pa3joXKEHUs Ha
MHOHUTEJHN U METO/I€ 3aMEHBI HEU3BECTHOM;

- METOjIe pelIeHus: APOOHBIX PallMOHAIbHBIX YPaBHEHU;

- OCHOBHBIX METOJaX PEUICHUSI CHCTEM PAIllMOHABHBIX YPAaBHEHHH.

- Cokpawams anredpandecKue Apoou;

- 6bIN0IHAMY apu(MeTHUECKUe NEHCTBHA ¢ aNreOpandeckuMu Apo0simMH;

- UCNOIb308aMb CBOICTBA CTEIIEHEH C LIeTBIMU MOKA3aTENSIMU MIPU PEIICHUH 33]1aY;

- 3anucvl8ams YNCIIA B CTAHJAPTHOM BUJIE;

- BbINOJIHAMb TOXKIECTBEHHBIE TPEOOPa30BaHUs PALIMOHAIBHBIX BHIPAKEHUI;

. 2 k .
- cmpoums tpadpuku GyHkumii y =kx+b, y=x%, y =~ W HCIIONb30BaTh MX CBOWCTBA NpH

peuieHny 3a1ay;

- ebluuCIAMb apuPMeTHIECKre KBaApaTHbIE KOPHU;

- npumensAmMs CBONCTBA apu(PMETHUECKUX KBaIPATHBIX KOPHEH P pEIICHUH 3a/1a4;

- cmpoums TpaduK GyHKIEH Y = v/X U UCHOIB30BaTh €I0 CBOMCTBA MPHU PENICHUH 3371a4;

- peuiamv KBaJpaTHbIC YPABHECHHUS,

- npumeHnams TeOpeMy Buera ripu peueHnn 3anad;

- pewiambv 1EIble PAllMOHAIbHBIE YPAaBHEHHS METOAOM Ppa3JIOKEHHsS HAa MHOXKHUTEIW U METOAOM
3aMEHBI HEM3BECTHOI;

- pewambs IPOOHBIC YPaBHEHUS;

- peuwiams CUCTEMBI PAllMOHAIBHBIX YPABHEHUI;

- peuiams TEKCTOBBIE 33/1aUy C IIOMOILBIO KBAJAPATHBIX M PALIMOHAIBHBIX YPABHEHUM U UX CUCTEM;

- HAX0O0UmMb PELIEHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJay, B KOTOPBIX HCIHOJb3YIOTCS
MaTeMaTU4YECKUE CPEACTBA;

- co30aeéambs TIPONYKT (Pe3yJabTaT MPOECKTHON AEATEIbHOCTH), U1l U3YUYEHUS U ONUCAHUS KOTOPOTo
UCIOJIb3YIOTCSI MaTEMaTUYECKNE CPEICTBA.

8-t knace.

I'eomerpus

Hcnonvszoéams npu pellIeHUM MAaTeMaTHYECKUX 3ajady, UX OOOCHOBaHMM W IPOBEPKE HaiIEHHOTO
pelIeHusl 3HAaHUE O:

- OIpeJleIeHUH MapajuiesorpaMma, poMoa, NpsiMoyrojbHUKA, KBaJpaTa; UX CBOMCTBAX U MpU3HAKaX;

- OIpPENCIICHUH TPAIleLIUK; dJIEMEHTaX TPaIlleLIuK; TEOPEME O CPEAHEH JINHUM TpalleLUU;

- OIPEIEIICHNH OKPYKHOCTH, KPyra M UX JJIEMEHTOB;

- Teopeme 00 U3MEPEHHUH YTJIOB, CBSI3aHHBIX C OKPYKHOCTBIO;

- OIPEJENICHNH U CBOMCTBAX KAacCaTEIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JIBYX KACATEIbHBIX,
MIPOBEACHHBIX U3 OJHOU TOYKHU;

- OIpPEEJICHUH BIIMCAHHON U ONMCAHHOW OKPYKHOCTEH, X CBOMCTBAX;

- ONpeAeJeHUN TPUTOHOMETPHUUYECKHE (PYHKIIMM OCTPOrO YIJIa, OCHOBHBIX COOTHOUICHHH MEXIY
HUMU;

- Npuémax peleHus NpsIMOYTOJbHbBIX TPEYTOJIbHUKOB;

- TpUroHOMeTpHyeckux GyHKuusAX yrioB oT 0 go 180°;

- TeopeMe KOCHHYCOB M TEOPEME CUHYCOB;

- Npuémax peleHus IPOU3BOJIbHBIX TPEYTOJIbHUKOB;
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- (opMynax A TIIOIIAAN TPEYTOJIbHHUKA, apaIeIorpaMMa, TPaIeIuH;

- teopeme Iudaropa.

- [Ipumenams TPU3HAKU U CBOMCTBA MapajuienorpamMma, pom0a, MpsMOYrojbHUKA, KBajapara HpU
pelnieHny 3a1ay;

- peuiams IPOCTEUIINE 337aUU HA TPAIELHIO;

- HAX00umbs TPATYCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPYKHOCTBIO; YCTaHABINBATh UX PABEHCTBO;
npuMeHAmMb CBOMCTBA KACATEJIbHBIX K OKPYXHOCTHU IIPU PELICHUHU 33/1a4;

- pewiamsb 33Ja4M HA BOMCAHHYIO U ONMCAHHYIO OKPYXHOCTb;

- BbINOJHAMb OCHOBHBIE T€OMETPUUECKHUE TIOCTPOEHUS C IOMOILIBIO HUPKYJIS U JINHEHKH;

- HaAXoO0umv 3HAYEHUS TPUTOHOMETpUYECKUX (YHKUMHA OCTpOro yria dYepe3 CTOPOHBI
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA;

- npumeHsAmMs COOTHOILEHUS MEXAY TPUTOHOMETPHUYECKMMH (YHKIUSMHU MPH PELICHUH 3a]ad; B
YaCTHOCTH, 110 3HAYCHUIO OJTHOU M3 (PYHKUMH HAXOAUTh 3HAUEHUS BCEX OCTAIbHBIX;

- pewiams NPSIMOYTOJIbHBIE TPEYTOJIbHUKH;

- c600ums paboTy ¢ TpUTOHOMETpUUECKUMHU (GyHKIUsMHU yrioB oT 0 mgo 180° k ciydaro OCTphIX
YIJIOB;

- npumeHsmb TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB IIpU PELICHUH 3a]1aY;

- pewiams MPOU3BOJIBHBIE TPEYTOJbHUKY;

- HAX00umy IJIOUIAIA TPEYT OJIbHUKOB, MTapajljIeIorpaMMOB, TPpaNeLnii;

- npumensams Teopemy lludaropa npu pernienun 3anad;

- HAX00umbu MPOCTEHIINE TEOMETPUUECKUE BEPOATHOCTH;

- HAX0O0UmMb PEUIEHUs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HUCHOIL3YIOTCS
MaTeMaTHUYeCKUe CPEJCTBA;

- co30asamb MPOAYKT (pe3yiabTaT MPOEKTHOMN NEATENbHOCTH), A1 U3YUYEHUS U OMUCAHUS KOTOPOTo
HCIOJIb3YIOTCS MaTEMaTUUECKUE CPEICTBA.

9-ii kaacc.

Anreopa

Hcnonvzoeams npu pellieCHUM MAaTEMaTHYECKHX 3a7ad, UX OOOCHOBAaHHMM W IPOBEPKE HAMIEHHOTO
pellIeHns 3HaHUE O:

- CBOICTBAax YMCIJIOBBIX HEPABEHCTB;

- METO/Iax peLIeHUs IMHEIHHBIX HEPABEHCTB;

- CBOIcTBax KBaJIpaTUYHOM QyHKINH;

- METO0/Iax peUIeHMs KBaJpPaTHBIX HEPABEHCTB;

- METOJI€ MHTEPBAJIOB JIJIsl PELICHMSI PAllMOHAJIbHBIX HEPABEHCTB;

- METO/Iax PEUIeHUs CHCTEM HEPaBEHCTB;

- CBOWMCTBax U rpaduke QyHKIMUY = X" IPU HATYpaIbHOM N;

- OIpPEEIICHUH U CBOMCTBaX KOPHEW CTEIEHN N,

- CTEIEHAX C pallMOHAJIbHBIMU IOKA3aTENIIMU U UX CBOMCTBAX;

- ONpEeJIeJICHUH U OCHOBHBIX CBOMCTBaxX apU(pMETHUECKON MpOrpeccuu; Gopmyse A HaXO0XKACHUs
CYMMBI €€ HECKOJIBKUX NEPBBIX YJICHOB;

- ONpEeJIe]ICHUH M OCHOBHBIX CBOMCTBaX reéOMETPUYECKOW mporpeccuu; Gpopmyie Juisi HaXO0XKIECHUS
CYMMBI €€ HECKOJIBKUX IIEPBBIX YJICHOB;

- Qopmyre ans cyMMbl OECKOHEUHOM reOMEeTpUYECKO MpOorpeccuy co 3HaMeHaTelleM, MEHBIIUM T10
MOJZYJIIO €JUHUIIBL.

- Ucnonv3oeams cBOWCTBA YHCIIOBBIX HEPABEHCTB JJIsl IPE0Opa30BaHUsl HEPABEHCTB;

- 00Ka3bl6amb MPOCTEHIINE HEPABEHCTBA;

- peuiams JIMHENWHBIE HEPABEHCTBA;

- cmpoums TpapuK KBaAPATUYHON (PYHKIIMHU U UCTIONB30BaTh €r0 MPH PELICHUHU 33jay;

- peuiams KBaJpaTHbIE HEPABEHCTBA;

- peuiams palliOHAIIbHBIE HEPABEHCTBA METOIOM UHTEPBAJIOB;

- peuiamsb CUCTEMbI HEPABEHCTB;

- cmpoums Tpaduk GyHKIMHY = X" IPU HATYPaTBHOM NU UCIOIB30BATh €0 MPH PEIICHUH 337134,

- HaxoOumu KOPHU CTEIMEHH N,

- UCNOb306amb CBOMCTBA KOPHEH CTENEHH NIPU TOXXIECTBEHHBIX MPEOOpa30BaHMSIX;
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- HAX0O0umv 3HAYEHUS CTETICHEH C pallMOHALHBIMH MTOKA3aTeIISIMU;

- peuiams OCHOBHBIE 33[]Ja4M Ha apU(PMETUUECKYIO U T€OMETPUUECKYIO TPOTPECCUN;

- HaxoO0umsv cymMMy OECKOHEYHON T'€OMETPHYECKON MPOTPEeCcCHH CO 3HAMEHATENeM, MEHBIIUM I10
MOJIYJIIO €TUHUIIBI;

- HAX00umv PEIICHUS] «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HUCHOJB3YIOTCS
MaTeMaTH4eCKUe CPeCTBa;

- co30asamb NPOAYKT (Pe3ynbTaT MPOEKTHOM AESITEIIBHOCTH), 11l U3YYCHUS U OMHUCAHUS KOTOPOTO
UCIOJIB3YIOTCS MaTeMaTHYECKUe CPEICTBA.

9-ii kaacc.

I'eomerpust

Hcnonvzo6ame Tpu pelIEHUA MATEMAaTHUYECKUX 3a/1ad, UX OOOCHOBAaHUM M MPOBEPKE HAMJIEHHOIO
pelleHrs 3HaHUE O:

- NpU3HAKAX MOJ00MS TPEYTrOJbHUKOB;

- TeopeMe O MPOIMOPLHOHAIBHBIX OTPE3Kax;

- CBOWCTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

- MPOMOPIHMOHANBHBIX OTPE3KaxX B MPSIMOYTOJILHOM TPEYrOJIbHUKE;

- TPOMOPIHMOHAIBHBIX OTPE3KAX B KPYTE;

- TeopeMe 00 OTHOIICHUH IUIOIIA/IeH TOJJOOHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBaX TMpaBWJIbHBIX MHOTOYTOJIBHUKOB, CBSI3M  MEXAY CTOPOHOW  MPAaBWIHHOTO
MHOTOYT'OJIbHUKA U pauyCaMi BIIMCAHHOTO U OMHMCAHHOTO KPYTOB;

- ONpEIEICHUH JUTMHBI OKPYXHOCTH U (opMyJIe sl €€ BRIYUCIICHUS;

- (opmyre muomaay NpaBuiILHOTO MHOTOYTOJIbHUKA;

- ONpENECICHUH TUIOMIATu Kpyra u Qopmyrne s e€ BBIYHCICHUS; (opMyse ISl BBIYHCICHUS
IIonaiel yacten Kpyra;

- TpaBWJIEC HAXOXICHUS CYMMBI U Pa3HOCTU BEKTOPOB, IPOU3BEICHUS BEKTOPA Ha CKaJISIp; CBOMCTBA
ATUX ONEepalui;

- OIpEICICHUH KOOPAMHAT BEKTOPa U METOJaX X HAXOXK/ICHUS,

- TMpaBuUJIe BBHIMOJHEHUN ONepalnii HajJl BEKTOpaMU B KOOPAUHATHOU (opme;

- ONpEIEICHUH CKAJIIPHOTO IPOU3BEICHUS BEKTOPOB U (hOPMYIIE ISl €T0 HAXOXKICHUS;

- CBSI3U MEX]ly KOOpJIMHATAMH BEKTOPOB M KOOPIMHATAMH TOYEK;
BEKTOPHBIM U KOOPJIMHATHBIM METOJIaX PEIICHUsI TeOMETPUUECKUX 3aad.
dbopMynax o0bEMAa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTYp: Mapaienenumesa,
KyOa, 1mapa, WINHAPa, KOHYyca.

- Ilpumenams npu3HAKU OI00US TPEYTONIBHUKOB MPHU PEUICHUH 3a/1a4;

- peuwiams TMPOCTEHIITNE 3a]]a4H HA MPOMOPIIUOHATBHBIE OTPE3KH;

- pewiams MPOCTEHIINE 33724l Ha MPABUIILHBIE MHOTOYTOJIbHUKY;

- HAxoO0umbv JUIMHY OKPY>KHOCTH, IJIOLIA/Ib KpyTra U €ro 4acTel;

- BbINOJIHAMb ONIEPALIUU HAJl BEKTOPAMH B TE€OMETPHUYECKON U KOOPAMHATHOM hopme;

- HaxoOumv CKAJSIPHOE MPOU3BEICHHE BEKTOPOB M MPHUMEHSTH €ro JJisi HAXOXKJECHUS Pa3IMYHBIX
Te€OMETPUUYECKUX BEIUYUH;

- peuwiams TEOMETPUUECKHUE 33]1a4U BEKTOPHBIM M KOOPAMHATHBIM METO]IOM;

- npumeHsmMs TEOMETpUYECKUE MpeoOpa3zoBaHus MIOCKOCTU MPH PEIICHUH T€OMETPUIECKUX 3a/1a4;

- Haxooumsv OO0BEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTYp: Tapajuiesenumnena,
KyOa, 1mapa, MUInHIpa, KOHYCa;

- HaxoOoumv PEUICHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lady, B KOTOPBIX HCIIOIB3YIOTCS
MaTeMaTUYeCKUE CPEJICTBA;

- co30asamb MPOAYKT (PE3ynbTaT MPOEKTHON JACSITEIBPHOCTH), I U3YYCHHUS M OMUCAHUSI KOTOPOTO
WCIIONB3YIOTCA MATEMAaTHUYECKUE CPEJICTBA.

Ilnanupyemble pe3yabTaThl H3YUYEeHHUsI Y4eOHOI0 MpeaMeTa, Kypca
Hartypaasbnbie uncaa. [I[podu. PannonajbHbIe ynciIa

BBIHVCKHI/IK HAYV4YUTCA.

* IOHUMATh OCOOCHHOCTH JECATUUHONW CUCTEMBI CUHCIICHUS;

® OII€pHUpOBATH MOHATHAMM, CBA3aHHBIMU C JCJIMMOCTBIO HATYPAJIbHBIX YUCEII;
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* BRIpKATh YHCIAa B DKBUBAJIECHTHBIX (opMax, BbIOMpas Hambosee MOAXOMASINYI0 B 3aBHUCHMOCTH OT
KOHKPETHOU CUTYAIINH;

* CPaBHHMBATh U YNOPSAA0UYMBATH PAllUOHATIBHBIC YNCIIA;

* BBIIIOJIHATh BBIYMCICHUS C PALMOHAIBHBIMU YHCIAMH, COYETas YCTHbIE M INHCbMEHHBIE NPUEMBI
BBIYHMCIICHUM, IPUMEHEHHUE KAJIbKYIIATOPA;

* UCMOJb30BAaTh NOHATHS U YMEHUS, CBSI3aHHBIE C MPONOPUUMOHAIBHOCTHIO BEIUYUH, IPOLIEHTAMH, B
XOJle pElICHUs MaTeMaTUYECKUX3aJad M 3aJad M3 CMEKHBIX IPEIMETOB, BBIIIOJIHATH HECIOKHbIE
MIPAKTUYECKUE PACUETHI.

BhIlyCKHHK OJIYYUT BO3MOYKHOCTb:

* I03HAKOMUTHCA C MO3ULIMOHHBIMU CUCTEMAaMHU CUUCIIEHUS! C OCHOBAHMSIMU, OTJIMYHBIMU OT 10;

* YIIIyOUTh M Pa3BUTh MPEJICTABICHHS O HATYpaJIbHBIX YACIAX U CBOMCTBAX JCITUMOCTH;

* HAYYUTHCSA HCIOJB30BaTh MPUEMBI, PAMOHATU3UPYIONINE BBIYUCICHUS, MPUOOPECTH MPUBBIUKY
KOHTPOJHMPOBATH BEIYUCIICHHS, BEIOMPAst OIXOAALINNA U1l CUTYalllu CIIOCO0.

JlelicTBUTEILHbIE YHCJIA

BhBIITYCKHUK HAYYUTCSL:

* HCIOJIb30BaTh HAYAJIbHBIE MPEJICTABICHUS O MHOKECTBE I€UCTBUTEIIbHBIX YHCEIL,

* ONIEPUPOBATH MOHATHEM KBaJIPaTHOTO KOPHSI, IPUMEHSTH €T0 B BEIYUCICHHSIX.

BhINyCKHHMK TOJIYYUT BO3MOKHOCTbD:

* pa3BUTH NPEACTABIECHUE O YHUCIIE U YUCIOBBIX CUCTEMAX OT HATYpaJIbHBIX J0 JCHCTBUTENbHBIX YUCEIL;
O pOJIM BBIYUCIIEHUI B IPAKTHUKE;

* pa3BUTh M YIIIyOUTh 3HAHUS O JACCATUYHOW 3alMCH JEHCTBUTENBHBIX YHCEN (TIEPUOIMYECKUE U
HETIePUONYCCKHUE IPOOH).

HN3mepenus, npudInKeHUus1, OLEHKH

BhIlyCKHHUK HAay4uTCA:

* HCII0JIB30BATh B XOJI€ PELICHUS 3a]a4 3JIEMEHTapHbIE NPECTABICHUS, CBA3aHHbIE C MPUOIHKEHHBIMU
3HAUYECHUSIMU BEJIUYMH.

BhINyCKHHK OJIYYUT BO3MOYKHOCTb:

* IOHSITh, YTO YHWCJIOBBIE JaHHBIC, KOTOPHIE HCIHOJB3YIOTCSA MAJS XapaKTEPUCTUKH OOBEKTOB OKpPY-
KAIOIIEr0 MHpa, SBISAIOTCA MPEUMYILIECTBEHHO NPUOIMKEHHBIMU, YTO IO 3alUCHU MPUOIMKEHHBIX
3HAYEHUH, collepKalIuXcs B HHPOPMAIIMOHHBIX HCTOYHUKAX, MOXKHO CYAUTHh O MOTPEIIHOCTH MPUOIH-
KEHUS,

* IOHATh, YTO MOTPEIIHOCTh PE3yjbTaTa BBIYUCICHUN MOJDKHA OBITH COM3MEpPUMA C TMOTPEIIHOCTHIO
WCXOJIHBIX JIAHHBIX.

Auredpanyeckue BbIpasKeHUs

BhINyCKHHMK HAy4UTCS:

* ONIEpPUPOBATh TOHATUAMHU «TOXKIECTBOY», «TOXKAECTBEHHOE MpeoOpazoBaHUEey», peliaTh 3aJauH,
cojieprkarire OyKBeHHbIE JaHHbIE; paboTaTh ¢ GOpMyIIaMu;

* BBITIOJIHATh TMPEOOPa30BaHMs BBIPAKECHHUM, COACpKAIIMUX CTEHNEHH C LENbIMU MOKa3aTelsiMu U
KBaJpaTHBIE KOPHHU;

* BBITIOJIHATh TOXJIECTBEHHBIE MPEOOpa30OBaHUS pPAIMOHATIBHBIX BBIPAKEHUH HA OCHOBE MPaBHI
JEeHCTBUIM HaJl MHOTOWIEHAMU U alire0pandyeckuMU Jpo0siMu;

* BBINOJIHATH Pa3ji0K€HUE MHOTOUYJIEHOB HA MHOKUTEIH.

BhINyCKHHK TTOJIYYUT BO3MOYKHOCTh HAYYUTHCS:

* BBITIOJIHSATH MHOTOIIIArOBBIE TIPE0Opa30BaHUs PAIIOHATBHBIX BBIPAKEHUN, TPUMEHSISI IIUPOKUI HabOp
Croco00B U IPUEMOB;

* IPUMEHATH TOXKICCTBEHHBIE MPEeoOpa3oBaHus ISl PEIISHUs 3a/ad U3 pa3lIM4YHBIX Pa3/IeNioB Kypca
(Hampumep, TSl HaX0XKACHHS HAauOOJIBIIIET0/HAUMEHBIIIETO 3HAYEHUST BRIPAKECHHS ).

YpaBHeHust

BhINyCKHUK HAyUUTCSA:

* peuiaTh OCHOBHBIE BUbI PAllUOHAIBHBIX YPABHEHUN C OJHOM MEPEMEHHON, CUCTEMBI IBYX YpaBHEHUH
C IByMsI TIEPEMEHHBIMU,

* IOHUMAaTh YPAaBHEHUE KaK BAXXKHEHIIYI0 MaTeMaTUYECKYIH) MOJENb JJsl OMNHCAaHUA W HU3Y4YCHUS
Pa3HOOOPa3HBIX peaTbHBIX CUTYAIIH, pelIaTh TEKCTOBBIE 3a/1a4H anreOpandyeckuM METOI0M;
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* IPUMEHATH TpaduyuecKre MperCTaBIeHUs A HCCICI0BaHNs YPaBHEHUN, UCCICAOBAHUS M PEIICHUS
CUCTEM YPAaBHEHHUH C IBYMs IEPEMEHHBIMH.

BbINyCKHUK TOJYYUT BO3MOYKHOCTD:

* OBJAJETh CHEUUAIBHBIMM NPUEMAaMU pPEIICHUS YPAaBHEHHHW M CHCTEM YPAaBHEHMH; YBEPEHHO
NPUMEHATH amnmapaT ypaBHEHHMH il pelIeHHs pa3sHOOOpasHBIX 3ajad M3 MaTeMaTUKH, CMEXHBIX
IIPEIMETOB, IPAKTUKH;

* IPUMEHATh TpaUuecKue NPEJCTABICHUSA JUIS HCCICIOBAHUS YpaBHEHHH, CHUCTEM YypaBHEHHH,
cojiepkaimx OyKBeHHbIC KOO PHUITUEHTHI.

HepaBencrBa

BhInyCcKHUMK HAy4YuTCA:

* [IOHUMaTb U TPUMEHATh TEPMHUHOJIOTHUIO U CHUMBOJIUKY, CBSI3aHHBIE C OTHOILLEHHWEM HEPAaBEHCTBA,
CBOMCTBA YHMCIIOBBIX HEPABEHCTB;

* pelmiaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HX CHUCTEMBbI; pelIaTb KBaJpaTHbIC
HEpaBEHCTBA C ONIOPO Ha rpaduyecKkue NpeaACcTaBICHUs;

* IPUMEHATH anmapaT HEPABEHCTB JJIs PELIEHMS 33/1a4 U3 PA3JIMYHBIX pa3/ieoB Kypca.

BhINYyCKHMK IOJYYUT BO3MOKHOCTb HAYYUTHCS:

* pa3HOOOpa3HBIM MpHEMaM JIOKa3aTEeIbCTBA HEPABEHCTB, YBEPEHHO NMPUMEHSTH armapaT HEPaBEHCTB
JUIsl pELIeHUs1 pa3HOOOPa3HbIX MaTeMaTUYECKUX 3aay U 33]a4 U3 CMEKHBIX IIPEIMETOB, IIPAKTUKY;

* IPUMEHATh TpaUUecKue TPEACTABICHUS U HCCICIOBaHUS HEPAaBEHCTB, CHCTEM HEPaBEHCTB,
coJiepKanx OyKBeHHbIE KOI(PPUIIUESHTHI.

OcHoBHbIE NOHATHSA. YK CT10BBIE PYHKIHH

BhInyCKHMK Hay4YuTCS:

* IOHUMAaTh M HCIOJB30BaTh (DYHKIIMOHAJIBHBIC MOHATHS M SI3bIK (TEPMUHBI, CUMBOJHYECKHE 000-
3HAYCHHUS ),

* CTPOUTH TpauKu dIEeMEHTApHBIX (DYHKIMIA; MCCIIE0BATh CBOMCTBA YMCIOBBIX (YHKIHMH Ha OCHOBE
U3y4YEHUs TTOBE/ICHUS UX IPaUKOB;

* IOHUMAaTh PYHKIMIO KaK BaKHEHIIIYI0 MaTEMaTUUECKYI0 MOJIEb /ISl OTIMCAHMSI IPOLIECCOB U SIBJICHUN
OKpY’KaloIlIEero MHpa, NPUMEHATh (YHKUMOHAIbHBIM S3bIK JUISL ONUCAaHMS M HUCCIEAOBAaHUA
3aBUCUMOCTEHN MeX1y (PU3HMUECKUMHU BETUUYNHAMHU.

BhINYCKHMK OJYYUT BO3MOYKHOCTb HAYUYUTHCS:

* IPOBOJUTH MCCIIEJOBAaHUS, CBS3aHHbIE C HM3YYEHHEM CBOMCTB (YHKIMI, B TOM YHCJIE C HCIOJb-
30BaHMEM KOMIIBIOTEPA; Ha OCHOBE Ipa()MKOB M3Y4YEHHBIX (DYHKIMHA CTPOUTH Oosiee CI0XKHbIe rpaduku
(Kyco4YHO-3aJJaHHbIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);

* CTOJIb30BaTh (DYHKIMOHAIbHBIE TPEICTaBICHUS W CBOMcTBa (YyHKIMI A peleHus MaTeMa-
TUYECKUX 3a/1a4 U3 pa3IM4HbIX pa3/esioB Kypca.

YucaoBbie MOCIEI0BATEILHOCTH

BhInyCcKHHMK HAy4YHTCS:

* IOHUMATh U UCIIOJIb30BaTh SI3bIK MTOCIIEI0BATEIbHOCTEN (TEPMUHBI, CAUMBOJIMYECKHE 0003HAUEHUS);

* IPUMEHSATH (HOPMYJIbI, CBA3aHHBIE C apU(PMETHUECKON U T€OMETPUUYECKON Mporpeccueil, u ammapar,
c(OPMHMPOBAHHBIA NpPU H3YYEHUM JPYTUX pa3leloB Kypca, K PpEIHIeHUIO 3ajady, B TOM YHUCIE C
KOHTEKCTOM U3 pealbHOM JKU3HH.

BhINYCKHMK OJYYUT BO3MOYKHOCTb HAYUYUTHCS:

* pemath KOMOMHUPOBAHHBIE 33/1a4M C MPUMEHEHUEM (POpPMyYN N-TO YiIeHa U CyMMBI IIEPBBIX N YWIEHOB
apu(METHYECKOH M TEOMETPHUECKOW NpPOTrpeccud, MPHUMEHSs INpH ITOM ammnapaT ypaBHEHUH U
HEPABEHCTB;

* IOHUMAaTh ApU(PMETUYECKYI0 M T'€OMETPUYECKYI0 TMPOrPeccCHi0 Kak (YHKIMHM HaTypalbHOIrO
apryMeHTa; CBSA3bIBATH apU(METHUYECKYIO MPOTPECCUI0 C JUHEHMHBIM POCTOM, F€OMETPUUECKYI0 — C
9KCIIOHEHIIMATILHBIM POCTOM.

Onucare/ibHAsA CTATHCTHKA

BbINYyCKHUK HAy4YMTCS MCIOJB30BaTh MPOCTEHINE CIIOCOOBI MPEACTABICHUS U aHajJN3a CTaTUCTHUYE-
CKHUX JIaHHBIX.

BbINYCKHUK MOTYYUT BO3MOXKHOCTH NMPHOOPECTH MEPBOHAYAIBHBINA OIBIT OPraHU3aLUU cOopa JaHHbBIX
IpU TPOBEJCHUM OMNpoca OOLIECTBEHHOIO MHEHUS, OCYLIECTBIATh HUX aHajiu3, IPeACTaBIATh
pe3yNbTaThl ONpoca B BU/I€ TAOIUIIbI, JUarpaMMBbl.
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Cay4aiinble cOOBITHSI H BEPOATHOCTD

BbINYyCKHUK HAYYNUTCS HAXOJUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSATHOCTh CIIy4aiHOI'O COOBITHSL.
BbINYCKHUK MOTYYUT BO3MOKHOCTD MPHOOPECTH OTIBIT MPOBEACHUS CIIyYailHBIX SKCIIEPUMEHTOB, B TOM
YHCJIE C IIOMOIIBIO KOMIIBIOTEPHOTO MOAEINPOBAHNS, HUHTEPIIPETALUN UX PE3YIbTATOB.
Komo0unaropuka

BbINyCKHUK HayduTcss peliate KOMOWMHATOPHbBIE 3aJaud Ha HaxXOXJEHUEe uucia OOBEKTOB WU
KOMOMHAITHIA.

BBINYCKHHMK IOJYYUT BO3MOXKHOCTH HAyYUThCS HEKOTOPBIM CIICLUAIbHBIM IPUEMAM PEIICHHUS
KOMOWHATOPHBIX 33/1a4.

Harasanasi reomerpus

BhIITYCKHUK HAYYUTCSL:

* pacrio3HaBaTb Ha 4YEPTEIKAX, PUCYHKAX, MOACIAX M B OKPYKAIOIIEM MHUDPE IUIOCKHME U IIPOCTPAH-
CTBEHHBIE T€OMETPHUYECKUE (PUTYPBI;

* BBIUUCIIATh 00BEM IPSAMOYTOJIBHOTO Napajliesenunesa.

BbInyCKHUMK TOJYYUT BO3MOYKHOCTbD:

* HAyYUTbCA BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (DUTYP, COCTABICHHBIX M3
MPSIMOYTOJIBHBIX MapaJljiesICUuIEeI0B;

* pacro3HaBaTh pa3BEPTKU KyOa, NPSIMOYTOJIBHOTO Napajelenunena, MNpaBUIbHOW NHpaMUIb,
LHWIMH]pa U KOHYCAa;

* CTPOMTD Pa3BEPTKU KyOa U MPsIMOYTOJIbHOIO HapaljieenuIesa;

* OTIpE/ICIATh MO JIMHEWHBIM pa3MepaMm pa3BEPTKH (PUTYpHI JIMHEHHBIE pa3Mepbl caMoil (Gurypsl u
Hao0opoT;

* YIIIYOUTh M Pa3BUTH MPEJICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (pUrypax;

* HAy4NTbCS IPUMEHATH TOHATHE PAa3BEPTKU AJIS BBIIOJIHEHUSI IPAKTUYECKUX PACUETOB.
I'eomeTrpuueckue purypsoi

BhINyCKHUMK Hay4YuTCS:

* [10JIb30BAThCS S3BIKOM I€OMETPHUM JJIs ONKCAHUS NPEAMETOB OKPYKAIOLIEro MUpa U MX B3aHMHOIO
PacroIoKEeHUS;

* pacrio3HaBaTh W H300pakaTh Ha 4YEPTEKaX M PUCYHKAX T€OMETPHUYECKHE (UTYphl U WX KOH(DHU-
rypanuy;

* HaXOJIUTh 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUIyp U UX OTHOILIEHUS, IPalyCHYIO MEpPY YIJOB OT
0° no 180°, mpuMeHsisi onpesieNeHus, CBOUCTBA U MPU3HAKU (UTYP U UX 3JIEMEHTOB, OTHOILEHUS QUTyp
(paBeHCTBO, TO100ME, CHMMETPHUH, TOBOPOT, NapalyIeNIbHbINA IIEpeHoC);

* OIIEpPUPOBATh C HAYAIbHBIMU MOHATUSAMU TPUTOHOMETPHUHU U BBIIIOJHATH AJIEMEHTApHbIE ONlepallii Hajl
(GYHKLIHSMU YIJIOB;

* pemaTth 3aJa4d Ha J0Ka3aTelbCTBO, OMUPAsCh HA U3YUYEHHBIE CBOICTBA (UIYp M OTHOLIEHUN MEXKIY
HUMU U IPUMEHSSA U3YUYEHHBIE METO/IbI I0KA3aTENIbCTB;

* peliaTh HECJIOKHBIE 33Jauyd Ha TIOCTPOCHHE, MPUMEHSSI OCHOBHBIE aJTOPUTMBI IOCTPOEHUS C
MTOMOUIBIO UPKYJIS U JIMHENKH;

* pemarth NpocTeiiye IIaHUMETPUUECKHE 33]1a4l B IPOCTPAHCTBE.

BhINyCKHHMK TOJYYUT BO3MOYKHOCTb!

* OBJIQJIETh METOJaMH pEIICHUs 3a/lad Ha BBIYMCICHHS M JJOKA3aTeIbCTBA: METOJOM OT MPOTUBHOTIO,
METOOM MOA00US, METOI0M Iepedopa BAPHAHTOB U METOZOM I'€OMETPUYECKHX MECT TOYEK;

* IpUOOPECTH ONBIT MPUMEHEHHUs anreOpanyeckoro M TPUTOHOMETPUYECKOTo ammapata W ujaen
JBUKEHMS TIPU PELIEHUH FEOMETPUUECKUX 3aay;

* OBJIQJIETh TPAAMIIMOHHOW CXEMOH pelleHHs 3ajad Ha IOCTPOEHHME C IOMOIIBI0 LUPKYIS U JIH-
HENKH:aHaJIU3, IOCTPOEHHUE, T0KA3aTeNbCTBO U UCCIEA0BAHUE;

* Hay4uThCS pelaTh 3a7a4u Ha MOCTPOEHUEMETOJOMI€OMETPHUECKOIOMECTATOUEK U METOJOMITO00US;
* IPUOOPECTH ONBIT MCCIEIOBAHUS CBOMCTB IJIAHUMETPUYECKUX (PUTYP C MOMOIIBI0 KOMIBIOTEPHBIX
porpamwm;

* IpUOOpPECTH ONBIT BBINOJIHEHUSI TNPOEKTOB Mo TemaM «l'eomeTpuueckue MpeoOpazoBaHHUs Ha
wiockocTuy, «IloctpoeHue oTpe3koB no hopmyer.

N3mepenne reomeTpu4ecKuX BeJTHYHH

BhInyCcKHHUK HAYy4YHTCS:
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* HCII0JIB30BATh CBOMCTBA M3MEPEHUS IUIMH, IUIOLIAJEH U YIJIOB IpU PEIICHUM 3a7ad Ha HaXOXACHHE
JUIMHBI OTPE3Ka, IJIUHBI OKPY>KHOCTH, [UTMHBI IYTH OKPYKHOCTH, TPaJyCHOU MEpBI yIJIa;

* BBIYMCIIATD IUIOIIAAN TPEYTOJBHUKOB, IPSIMOYTOJIBHUKOB, MapajuleorpaMMOB, Tpaleluil, Kpyros u
CEKTOPOB;

* BBIYMCIIATD AJIMHY OKPY’KHOCTH, JJIMHY AYTH OKPY’KHOCTH;

* BBIUUCIIATh JUIMHBI JIMHEHHBIX 3JE€MEHTOB (UIYp M HMX YIJIbl, UCHOJb3ys (OPMYJbl AJIUHBI OK-
PYXHOCTH U JJIMHBI IyTH OKPYKHOCTH, (POPMYIIBI IIiomaneii puryp;

* pelarh 3a/la4y Ha JI0Ka3aTeabCTBO C MCIIOJIb30BaHHEM (DOPMYI JUIMHBI OKPY>KHOCTH WM JUIMHBI IyT'H
OKpY>KHOCTH, (hopMyn miomaneit Gpuryp;

* pelaTh NMPaKTHYECKUE 3a/1auyM, CBA3aHHBIE C HAXOXKJICHHEM I'€OMETPUUYECKUX BEJIUYMH (HCIIOJIB3YS
IpU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPEIICTBA).

BhINYyCKHUMK IOJYYUT BO3MOYKHOCTD HAYYUTBCS:

* BBIUMCIIATh IUIOIAAU (UTYp, COCTABICHHBIX W3 JBYX WM OoJjiee MPSMOYTOJbHHKOB, Mapauiesno-
IPaMMOB, TPEYTOJILHUKOB, Kpyra 1 CEKTOpa;

* BBIYMCIIATh IUIOIIAAM MHOTOYIOJIbHUKOB, HCIOJb3YySl OTHOLIEHHS PAaBHOBEJIMKOCTH U PaBHOCOC-
TaBJICHHOCTH;

* IPUMEHSATH AIreOpanvyecKuii 1 TPUTOHOMETPUYECKHUI anmnapaT U UAeH JBUKEHHUS NPU PELLICHUU 3a1a4
Ha BBIYMCIICHHE IUIOIIAIe MHOTOYT OJIbHUKOB.

Koopaunarsi

BbINyCKHWK HayyuTcA:

® BbIYMCAATb AJIMHY OTPe3Ka MO KOOpPAMHATaM ero KOHLOB; BbIYMC/IATb KOOPAWHATbI CepeauHbl
oTpesKa;

* HCIIOJIB30BATh KOOPAUHATHBIN METOJ, ISl U3yYEHUSI CBOMCTB MPSIMBIX M OKPYKHOCTEM.
BbInyCKHUKIIOJYYUTBO3MOKHOCTD:!

* OBJIAJIETh KOOPAMHATHBIM METO/IOM PELICHMS 3a/1a4 Ha BBIYMCIICHUS U I0KA3aTEIbCTBA;

* IPUOOPECTH OIBIT HCIOJIB30BAaHMUSI KOMIBIOTEPHBIX MPOrpamMM U aHajlW3a YacTHBIX CITydaeB
B3aMMHOI'0 PACIIOJIOKEHHSI OKPYKHOCTEN U MPSAMBIX;

* IPUOOPECTH OMBIT BHINOJIHEHUSI MPOEKTOB Ha Temy «lIpuMeHeHHe KOOPIMHATHOTO METOAA TNpPHU
pEILIECHNN 3a]a4 Ha BBIYMCIICHUS U J0KA3aTEIbCTBAY.

BekTopsl

BhInycKHUMK Hay4YuTCS:

* OIIEpPUPOBATh C BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB, 33JJaHHBIX T€OMETPHUUECKH,
HaXOJUTb BEKTOP, PABHBIN IPOU3BEACHUIO 33JaHHOT0 BEKTOPA Ha YUCIIO;

* HaXOJIUTh Ul BEKTOPOB, 3aJaHHBIX KOOpJMHATAMU: JJIMHY BEKTOpPa, KOOPAUHATHI CYMMBbI M Pa3HOCTHU
IBYyX M Oojiee BEKTOPOB, KOOPAMHATHl MPOM3BEACHUS BEKTOpa Ha 4YHCIO, MPHUMEHSAs Npu
HEO0OXOJIMMOCTH COUYETATENbHBIH, IEPEMECTUTENbHBIN U paclpee/INTEIbHbIN 3aKOHBI;

* BBIYHCIIATh CKAISIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTh YroJl MEXAY BEKTOpaMH, YCTaHABIINBATH
MEPIEeHIUKYJIIPHOCTD MPSIMBIX.

BhINYyCKHHMK TOJYYUT BO3MOYKHOCTD!

* OBJIaJIETh BEKTOPHBIM METOJOM IS PEIIEHUs 3a]1a4 Ha BBIUYMCIICHUS U JOKa3aTeNIbCTBA;

* IPUOOPECTHU OMBIT BBHIOJHEHHUS MPOEKTOB Ha TEMY «IIPUMEHEHHE BEKTOPHOTO0 METOJAA NPU PELICHUN
3aJ1a4 Ha BbIUMCIICHUS U JJOKa3aTeJIbCTBAY.

@®opMbI IPOMEKYTOYHOM aTTECTANUU

[IpoMexyTouHass arTecTalsl MPOBOAMUTCA B COOTBETCTBHH C [lomokeHueM o mopsiake, dopmax u
MEPHOJUIHOCTH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUYHOM aTTECTAIIMH 00YJarOIINXCS
Texywui KOHmMpoab
e Tekymuii KOHTPOJb YCIIEBAEMOCTH OCYIISCTBIISICTCS YYUTSISIMH Ha TPOTSHKECHHH BCETO
y4e0HOT0 TO/a M OCYIIECTBISET MPOBEPKY 3HAHUN OOYYAIONMIMXCS B COOTBETCTBUHU C yUeOHOU
IIPOrpaMMON.
e TeKCTBl MUCEMEHHOTO TEKYIIET0 KOHTPOJISI XPAHATCS Y YUUTESI WUIM YICHHUKA B TeUCHUE 3 JTHEH
C MOMEHTA OOBSBIEHUS OTMETKH.
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[Tpu KOHTpOJIE yYUTENIb UMEET MPABO HAa CBOOOY BHIOOpA M MCIOIL30BAHUS METOJIOB OLICHKH
3HAHUN 00YUAIOIUXCSI 10 CBOEMY MPEAMETY.

VYuutens o00sf3aH O03HAaKOMUTh C CHUCTEMOM TEKYIIEro KOHTPOJS IO CBOEMY HpeaMeTy
oOydJaronuxcs Ha Ha4ajao y4eOHOro rojaa.

Yuutens 00s513aH CBOEBPEMEHHO JOBECTH JO OOydJaromuxcs (opmy MpOBEACHUS TEKYIIETO
KOHTPOJISI Ha CIIEYIOIIEM YpPOKE.

Yuurtenb 00s13aH CBOEBPEMEHHO M TAaKTUYHO JOBECTU /0 OOYYAIOMIMXCS OTMETKY TEKYILEro
KOHTPOJIs,, 000CHOBAB €€ U BBICTABUTH OTMETKY B KJIACCHBIN )KYPHAJ, THEBHUK 00YJarOIIETOCS.
OOyuaromemycs, TPOINYCTUBIIEMY 75 W 0oyiee TPOICHTOB YYEOHBIX 3aHATHH B TCUYCHHE
aTTECTAllMOHHOTO BpPEMEHHU, MOKET OBITh BBICTABJIEHA OTMETKA 3a YETBEPTh TOJBKO IOCTE
yCIenHoW caaun 3adera (popMy W JaTy 3adera YTBEPXKIACT IMEJaroruuyecKHii COBET) WU
JieaeTcsl 3aM1ch H/a (He aTTECTOBaH ).

OTBETCTBEHHOCTh 3a MPOXOXKICHHE NPOMYIICHHOTO0 Yy4eOHOro Marepualia BO3Jlaraercs Ha
00y4JaroIero, ero poauTeNel (JINI UX 3aMEHSFOIINX ), YIUTEISI-TIPEAMETHHKA.

HOD}ZOOK BbICMABIEHUA MEKYUUX U NPOMENHCYIMOUYHBIX OMMEMOK

B kiaccHoM kypHase B KJIETKax JiJIsi OTMETOK YYUTEIb UMEET MPaBO 3aMUCHIBATH TOJBKO OJMH
U3 CIICAYIOMUX CUMBOJIOB: 2, 3, 4, 5, H, H/a. BricTaBicHHEe B KypHAJIE TOYEK, OTMETOK CO
3HAKOM «MHHYC)» WIH «IUIHOC)» HE I0IYyCKAETCA..

Hrorosast oTMeTKa 3a 4YETBEPTh BHICTABJISIETCSI HA OCHOBAHUM HE MEHEE TPEX TEKYIIUX OTMETOK.
l'omoBas oTMeTKa BBICTABJISAETCS HAa OCHOBAaHWM YETBEPTHBIX OTMETOK Wi OTMETOK 3a I, II
MOJIyTO/IUe Kak cCpenHee apu(METHYECKOe 3THX OTMETOK B COOTBETCTBHU C TIPAaBHIIAMHU
MaTeMaTH4eCcKoro okpyrieHus (Hanpumep, 334 — 3; 554 — 5).

OtmeTka H/a (HE aTTECTOBaH) MOXKET OBITh BBHICTABJICHA TOJHKO B OTCYTCTBHH TPEX TEKYIIHX
OTMETOK U Mpomycka obydaromumes 6omnee 75 % yueOHOro BpeMeHu 1o OOJIe3HU.

Heob6xoauMo y4uTHIBaTH, YTO BBICTABIICHUE HEYTOBJICTBOPUTEIBHBIX OTMETOK Ha IEPBBIX
ypoKax TOCJI€ JUIUTEILHOTO OTCYTCTBHUSI OOYYAIOMIMXCS, @ TAK)Ke MOCJIe KAaHUKYJ CIEPKUBAET
pa3BUTHE YCIIEXOB 00YYAIOMIUXCSA U (OPMUPYET Y HUX HEraTUBHOE OTHOIIEHUE K YUCHHIO.
Mexny 3adeTtamMu, TEMATHUYECKUMU KOHTPOJIBHBIMH pPabOTaMH CIIEAYeT aTTeCTOBATh
00yJaromuXxcst o U3y4eHHOW TeME ITyTEM YCTHOTO OIpoca.

VYuutenb, BBICTABISET TEKYIIME U UTOTOBBIE OTMETKH B KIJIACCHOM JKYpHAJle U 3JEKTPOHHOM
KJIACCHOM KypHaJe.

VYuuTens BBICTaBIAIOT Y€TBEPTHBIE OTMETKH 3a I u Il mosyroaue He no3Hee 1aThl, yKa3aHHOU B
MpuKa3e JUPEKTOpa MIKOJIBI 00 OKOHYaHUHU YETBEPTH.

HToroBbie OTMETKH 00YYAIOIINXCS 32 YETBEPTh JOKHBI OBITh OOBEKTUBHBI U 0OOCHOBAHBI, T.€.
COOTBETCTBOBAaTh TEKYIIEH YyCIEBAEMOCTHM YYEHUKA, YUUTHIBaTh HE TOJBKO CPEIHIOI0
apu(METUYECKYI0O BEJIMYMHY, HO M BCE€ OOpa3oBaTeNbHbIE OCTHKCHHUS OO0y4YaIOlIUXCs,
YUUTHIBATh KQUe€CTBO 3HAHUI 1O MUCHbMEHHBIM, MPAKTUYECKUM U TaOOPATOPHBIM paboTaM.

IIpomedicymounwiii KOHMpPOib

@opMbl, TOPSIOK U CPOKM THPOBENEHUS MPOMEXKYTOUHOW aTTecTalud O0y4aromuxcs
ONPENeNIAIOTCA  MEeJAarorMYecKUM  COBETOM,  YTBEPXKIAIOTCAd  NPHUKa3oM  JIUPEKTopa
o0Opa3oBaTenbHON OpraHu3aluu

[Ipeamer s MpOBEACHUS MPOMEKYTOUHOM AaTTECTAllMU OIPEENISIOTCS IeIarornyeckuM
coBeToM He mo3aHee 30 OKTAOps TEKYIIEro rofa 13 4rcia MpeMETOB, H3YYaBIINXCS B TaHHOM
y4eOHOM TroJy B paMKax y4eOHOro IjlaHa, YTBEPXKAAIOTCS NPUKAa30M MO 00pa3oBaTeNbHOU
OpraHHU3aIUH.

[TpomesxyTouHas aTTecTanys 00y4aroUXcsi IPOBOJUTCS B KOHIIE BTOPOTO MOIYTroaus B opme
TOZIOBBIX KOHTPOJIbHBIX paboT

Opeanuzayus u I’lOD}IOOK npoee()euuﬂ NPOMENCYMOYHOU ammecmayuu

O6yqaloumec;1, HC IIpomeanme HpOMC)KyTO‘-IHOﬁ aTTeCTallud B BUJE UTOTOBOM KOHTpOJ’IBHOI\/'I
paGOTBI MO0 YBAXUTCIIbHBIM IIPpUYUHAM, HCPCBOIATCA B CJ'ICI[YIOH_II/Iﬁ KJIaCcC 1O pe3yJibTaTaM
YECTBCPTHBIX OLICHOK.

26



OO0yuatomiemMycsi, MOJTY4YUBIIEMY HEYIOBICTBOPUTEIbHYIO OIICHKY 32 T'OJIOBYIO KOHTPOJIbHYIO
paboty, pa3periaercs nepecaaya B TEYCHUE JABYX JHEH.

OneHka 3a roJ0ByI0 KOHTPOJbHYIO pabOTy BHOCHUTCS B JHEBHHK M KIACCHBIM JKypHal U
JOBOJUTCSI 10 CBEJICHUS POAUTENEH (3aKOHHBIX MPE/ICTaBUTENEH).

TD€6060HM}Z K 68bICMABIEHUIO OMMEMOK

OrneHkH 3a OTBET TpH JIF000H GopMe MPOBEACHUS MTPOMEKYTOUHOTO KOHTPOJIS BBICTABIISIOTCS
1o 5-TM OaJUTBHOW CHCTEME, B COOTBETCTBUU C PEKOMCHIAIMSIMU OO OIICHUBAHMM 3HAHHU T10
y4eOHOMY MPEAMETY, OTPAKAIOIIUME TPpeOOBaHUS 00pa30BATEIILHOTO CTaHIAPTA.

[Ipu BBICTaBICHHWH YETBEPTHOW OIICHKH YYHUTBHIBAIOTCS BCE CHIIBHBIC M CJIA0BIE CTOPOHBI
pebeHka.

-Bonpiryro 3HaYMMOCTh UMEIOT Oalibl, 3apabOTaHHBIC 3a TPOBEPOUYHYIO WIM KOHTPOJIBHYIO
paboty. OneHKH 3a KJIACCHYH pabOTy M OTBETHI y JIOCKM DPACCMaTPHUBAIOTCS KaK MEHee
3Ha4YMMbIe. Pe3ynbTaThl JOMaTHIX PadOT UMEIOT HEOOIBIION BEC, TAK KaK IMPHU MX BBIOJIHECHHN
pCGGHOK HMECT BO3MOXKXHOCTH BOCIHOJB30BATHCA  AOMOJHUTCIBHBIMHU  MaTCpUalaMU U
MIOCTOPOHHEH MMOMOIIBI0, OH HE OrpPaHMYEH BO BPEMEHH, a TIOTOMY OIIEHKA JOMAIlHeil paboTh
ABJISICTCS JOBOJBHO Cy6’b€KTHBHOﬁ N YYUTBIBACTCA IIPHU BBICTABJICHHU OLCHOK JIMIIb B CIIOPHBIX
cllydasix, Kak 1okas3arejb CTapaTeIbHOCTH Y4allerocs.

-Ecnu B ueTBepTH peOEHOK UMeEIN XOTs Obl OJHY HEYIOBJIETBOPUTENIbHYIO OLIEHKY IO MPEAMETY,
TO TpU  aTTeCTallMd €My HE  MOXeT  ObIThb  BBICTaBICH  BBICHIMHA  OaJl.
Ho 5 us3 9TOro IpaBsuia MOT'YT OBITH UCKIIFOYECHHSL.
Eciu B uTOrOBOM KOHTPOJIBHOHN paboTe ObUIM 33aJaHHs HA TeMy, 110 KOTOpO# y peOeHKa paHee
OBUT HEYZOBJIETBOPUTEILHBIA PE3YyNbTaT, HO caMa paboTa BBHIMOJIHEHA HA BBICIIMKA Oall1, TO Ha
YCMOTPEHHE YUUTEIIS YeTBEPTHAS OI[EHKA TaK)KE€ MOXKET OBITh OTJIIMYHOM.

-CyMMupy#iTe BCE OLICHKH, ITOJYYCHHBIC 3a JOMAIIHUE 3aJaHusl, W BBIYUCIHTE OOIIUN
pesynabTar. Takum ke o00pa3oM mocuuTaTe cpeaHuit Oamn 3a  KIacCHble PaOOTHI.
Ecmu pesynbraThl KIACCHBIX M JIOMAIIHHX pPa0OT COBIANAIOT, MOXXHO CUHTAaTh, YTO 3TO
00BEKTUBHAS OIICHKA 3HAHUT y4aIierocs.
Ecnu Gast 3a kiaccHbie paOOTHI BBIIIE WM HIDKE, YEM 3a JOMAIIIHUE, CIEAYEeT CYUTATh UMEHHO
€ro MPUOPUTCTHBIM.

-ITocuwuraiite u OLICHUTE oO0IHit pe3ynbTaT KOHTPOJBHBIX paboT.
Eciu oH coBmagaer ¢ OICHKOW 3a JIOMAITHUE W/WIU KIIACCHBIC Pa0OThI, CIEAYET CYUTATH €ro
YeTBepTHBIM HMTOrOM. Ecnu 0annbl 3a KOHTPOJIbHBIE pPa0OTHI BBIIE WIM HIKE, TPUOPUTET
oTmaeTcs 6aymiamM 3a KOHTPOJIBHBIE pa0OTHI.

-B cnopHbBIX ciydasx cieayer mpoaHaIM3UPOBATh Pe3yNbTaThl U MOMBITATHCS MOHATH MPUYUHY
HHU3KHUX OILICHOK. Ecimu IMPOBEPOYHBIC 3aAaHUA BBIIIOJHCHBI XYXKE M3-3a MCIJIMTCIBHOCTHU HIIN
HEAKKypaTHOCTH YUYEHHUKAa, HO 0ObEKTUBHO €r0 3HAHUS BHIIIE MOJYYEHHOTO pe3ylbTara, MOKHO
MOCTaBUTH 00Jiee BHICOKUN Oasl.

-YUYUTBIBAIOTCSI U  WHAMBHUAYallbHbIE OCOOEHHOCTH peOeHKa MPH BBICTABICHUU YETBEPTHBIX
OLICHOK. Ecmu YCTHBIC OTBETHI HIKOJIBHMKA BCCTJa HAMHOI'O JIYUIIC INMUCbMCHHBIX B CHUIIY €TI0
JTUYHOCTHBIX Ka4eCTB, OLIEHKY MOKHO HEMHOTO MOBBICUTH, 3a0CTPssi BHUMaHHUE Ha pe3yabTaTax
BepOATBHBIX METOJOB paboOThl ¢ HUM. Bo3MokHa W oOpaTHas CUTyalus: eciu pPeOEeHOK
ycIelTHee B MUChbMEHHBIX paboTax, 4eM B YCTHBIX, OOpaliaiTe BHUMaHUE Ha COOTBETCTBYIOIIHE
OTMETKH. DTO TOMOXET Ooyiee OOBEKTHBHO OIICHMBATh MMCIOIIMECS Y yYallerocs 3HaHUS,
YUUTHIBasl YPOBEHb €0 KOMMYHHUKATHBHBIX CIIOCOOHOCTEH.

Hrorosas OIICHKA 3a IroJ BBICTABJIACTCA C YYHETOM NPCAICCTBYIOINX OLCHOK 34 YETBCPTH.
-["otoBast oleHKa 10 MPEAMETY OIpeesSeTCs HA OCHOBAHUH YSTBEPTHBIX OICHOK.

-Onenka «5» 3a TOJ BBICTABISETCS MPU HATHYUU BCEX OTMETOK «5», a TakKe BO3MOXKHBI
BapUaHTHI:

I I Il v roJ
5

o i B~
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-OuneHka «4» 3a Troa BBICTaBISIETCd IPU HAJIMYMU BCEX OTMETOK «4» IpPU OTCYTCTBUU
HEYJOBJIETBOPUTEIIbHBIX OIICHOK, a TAKXKE BO3MOKHbI BapUAHTBHI:

I I Il v rox
5 4 4 4 4
3 4 4 4 4
3 3 4 4 4
4 3 3 4 4
-OneHka «3» 3a roJ BBICTABIACTCS IPU HAJIWYMM BCEX OLICHOK «3», a TaKK€ BO3MOXKHBI
BAPUAHTHI:
| I Il v roJ
3 3 3 4 3
2 3 3 3 3
3 3 3 2 3
2 2 3 3 3

-OH@HKa «2» 3a T'OJ BBICTABJIACTCA ITPU HAJIMYHHU TPCX HCYAOBJICTBOPUTECIIbHBIX OLICHOK.

e [lpu HanMUMU CIOPHBIX OIEHOK UTOrOBask OIICHKA BBICTABIISETCS B MOJIb3Y YUCHHUKA.

PopMbl KOHMPOAA 3HAHUU, yMeHUU, HaBbIKOS.

KouTtponb pe3ynbraroB oOyueHHsT  OCYHISCTBISETCS 4Yepe3 HCIOIb30BaHUE CIEAYIOIUX BHIOB
OLIEHKH U KoHTpois 3YH: BXxoasmuid, TeKyuuii, TeMaTuueckuii, uTorosbiil. [Ipu s3ToM ucnonb3yrorcs
pasnuunbie Gopmbl omleHKH U KoHTposst 3YH: xontponsHas padora (KP), momamiHsas KOHTposibHas
pabora (IIKP), camocrositenprast padota (CP), momamuss mnpaktudeckas padora (AIIP), momarmass
camocrostensHas padora (ICP), tect(T), koutponshsiii TecT (KT), maremarnueckuii qukrant (M),
ycTHbIH orpoc (YO).

Dopmbl NPOMEAHCYMOUHOU ammecmayuu 00y4aouuxcs
W TOroBbIM KOHTPOJIEM CUMTAETCSI KOHTPOJIbHAs paboTa (MepHOAMYHOCTh — OJMH Pa3 B roJl, CPOK
MIpOBEJIEHUSI - Mai)

OueHka JIaHUPYEMBbIX Pe3yJIbTAaTOB

CucrteMa OLEHKHM JIOCTH)KEHUS IJIaHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON
IpOrpaMMbl OCHOBHOTO 00mIero 00pa3oBaHUS NPEAINOIAracT KOMMIAEKCHblL NO0X00 K oOueHKe
pe3ynbmamog 00pa30BaHMs, MO3BOJISIOUIMNA BECTH OLIEHKY JOCTHXEHHS O0YYaroIMMHUCS BCEX TPEX
IPYII PE3yJIbTaTOB 00PAa30BaAHUS: IUYHOCHIHBIX, MEMANPEOMEMHBIX U HPEOMEMHDBIX.

CucteMa OIIEHKH IPeayCMaTPUBAET YPOGHEGBLIE NOOXOOK COJEPKAHUIO OLEHKH U WHCTPYMEHTAPUIO
IUI OLEHKH JOCTMDKEHUS TUIAHUPYEMBIX PE3YNIbTaTOB, a TaKKe K TPEICTABICHUI0 M WHTEPIPETAIUN
pe3yIbTaTOB U3MEPEHUH.

OnHUM U3 TIPOSIBICHUH YPOBHEBOTO MOAXO0/1A SBISIETCS OIIEHKA WHAMBHYyaTbHBIX 00pa30BaTEIbHBIX
JIOCTIKEHUM Ha OCHOBE«METOJa CIIOXKEHHUS», NpPU KOTOPOM (UKCUPYETCs JIOCTHIKEHHE YPOBHA,
HEOOXOMMOTO ISl YCHEITHOTO MPOIODKEHHSI 00pa30BaHUs U PEaTbHO JOCTUTAEMOT0 OOJBITHHCTBOM
y4aluxcs, U ero MpeBbIIIEeHNE, YTO TO3BOJISET BBICTPAauBaTh UHANBUYAIbHbIE TPACKTOPUU JIBUKEHUS
c yu€ToM 30HBI OnmXkaifiiero pa3Butus, (HOPMUPOBATH IMOJOKHUTEIBHYIO YYEOHYI0 U COIHAJIbHYIO
MOTHUBAIHIO.

CucrteMa OIEHKH JTOCTH)KEHUS IIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeinbHON
IPOrPaMMBIOCHOBHOTO OOIIEro 00pa3oBaHUs TPENIONAracT KOMHIEKCHbLE N00X00 K OyeHKe
Ppe3yn1bmamogoOpa3oBaHnsl, MO3BOJIIONMNA BECTH OLEHKY JOCTIDKCHHS OOYJaIOIIMMHUCST BCEX TPEX
IPYIII PE3yJIbTaTOB 00PAa30BaAHUS: IUYHOCHHBIX, MEMANPEOMEMHBIXU NPEOMENIHBIX .
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Cucrema OIIEHKH IIPETyCMaTPUBACT YPOGHEBbLI NOOXOOK COJIEPKAHUIO OLICHKHU U MHCTPYMEHTAPUIO
JUISl OLEHKHU JTOCTHKEHUS IUIAHMPYEMBIX PE3YJIbTATOB, & TaK)K€ K IIPEACTABICHUIO U MHTEPHPETALUU
pe3yJIbTaTOB U3MEPEHUI.

OpHuM U3 IPOSIBIEHUI YPOBHEBOTO MOAXOAA SIBISIETCS OL[EHKA MHINBUAYAIbHBIX 00pa30BaTeIbHbIX
JOCTUKCHU Ha OCHOBEMETOAA CJIOXKEHUS», MPH KOTOPOM (PUKCHUPYETCS JOCTHIKCHHE YpPOBHS,
HE00XOIUMOT0 ISl YCIEIIHOTO MPOI0JKEHUSI 00pa30BaHUs U peajlbHO JOCTUTaeMOro OOJIbIIUHCTBOM
YYalIUXCs, U €ro MPEBBIIIEHUE, YTO MO3BOJISET BHICTPAUBATh UHAMBUYAIbHBIE TPACKTOPUU JIBUKEHUS
c y4€ToM 30HBI OnmXkaiiliero pa3BuThsA, (HOPMUPOBATH IMOJOKHUTEIBHYIO YYEOHYI0O U COIHMAIBHYIO
MOTHBALHIO.

Oco0eHHOCTH OLleHKH NpPeJIMEeTHBIX pe3y/JbTaTOB

OneHka MpeIMETHBIX pPEe3yIbTAaTOBIPEACTABIAET COOON OLIEHKY JOCTHXKEHUs OOydarouumcs
IUTAHUPYEMBIX PE3YJIBTATOB 110 OTAEJIBHBIM IIPEAMETaM.

@®opMUpOBaHUE 3THX PE3yJIbTaTOB O0ECIEUYMBAETCS 3a CYET OCHOBHBIX KOMIIOHEHTOB 0Opa3oBa-
TEJIBHOTO IpoIecca — YYeOHBIX MTPEIMETOB.

OCHOBHBIM 00BEKTOM OLIEHKHM IPEIMETHBIX pPE3yJlbTaTOB B COOTBETCTBUM C TPeOOBAHUAMU
Crannmapra sBIS€TCS CIIOCOOHOCTh K PEIICHUIO y4eOHO-TIO3HABATENBHBIX M y4eOHO-TIPAKTHYECKHX
3aJja4, OCHOBAaHHBIX HAa H3y4yaeMOM Yy4yeOHOM MaTepualie, C HCHOJIb30BAHHEM CIIOCOOOB JEeHCTBHIA,
PENICBAaHTHBIX COJECPKAHUIO y4EOHBIX MPEAMETOB, B TOM YHCIIE METANPEIMETHBIX (TI03HABATEIHHBIX,
PEryasTUBHBIX, KOMMYHUKATUBHBIX ) J1EHCTBUI.

Cucrtema OIEHKH MPEIMETHBIX PE3yJbTaTOB OCBOCHUS YUYEOHBIX MPOTPaMM C yYETOM YPOBHEBOTO
nojaxonaa, npunsatoro B CTaHgapre, mpeanojiaraeT BblaeleHHe0a30BOr0 YpPOBHS JOCTHKEHMII Kak
TOYKH OTCYETA IPU [MOCTPOCHUU BCEM CHCTEMbI OLIEHKH M OpPraHM3allMd WHIUBUYAJIbHOU paboOThI C
00y4arolUMUCS.

PeanbHble nocTHKEHUS OOYy4aroOlUXCsl MOTYT COOTBETCTBOBaTh 0a30BOMY YpPOBHIO, a MOTYT OT-
JIMYATHCSI OT HETrO KaK B CTOPOHY IPEBBIIIECHUS, TAaK U B CTOPOHY HEAOCTHKEHHUSL.

[IpakTuka nmokaspIBaeT, YTO AJISl OMUCAHUS TOCTUKEHUN 00Y4aroIIMXCs 11€Jeco00pa3HO YCTAHOBUTD
CIIEAYIOIINE TSTh YPOBHEH.

ba3oBblii ypoBeHb JOCTH:KEHHWH — YpPOBEHb, KOTOPBIA JIEMOHCTPUPYET OCBOECHHE Y4YEOHBIX
JeWCTBUI ¢ OMOPHOW CHCTEMOM 3HaHMU B paMKax JAuamna3oHa (Kpyra) BblJIeJNEeHHbIX 3a1ad. OBnaseHue
0a30BbIM YpOBHEM SBJISIETCSI JIOCTAaTOYHBIM Ui MPOJOJDKEHUS OOydeHUs Ha CIEOYyIoUIed CTylneHH
0o0pa3oBaHMs, HO HE MO MPOGMILHOMY HarpaBieHHI0. [JoCTHKeHNI0 6a30BOr0 YPOBHSI COOTBETCTBYET
OTMETKA «YOBJIETBOPUTEIHHO» (MM OTMETKA «3», OTMETKA «3aYTEHO»).

IIpeBbimieHre 6a30BOr0 ypOBHS CBHJIETENBCTBYET 00 YCBOEHUHM OIOPHOM CHCTEMbl 3HaHMH Ha
YpOBHE OCO3HAaHHOTO MPOU3BOJBHOTO OBJIAJEHUS Y4YEOHBIMM ACHCTBUSIMHM, a TaKKe€ O KpYro3ope,
mupore (WM K30MpaTenbHOCTH) HHTEpecoB. llenecooOpa3HO BBIIENUTH CIEAYIOLIUE JBa YPOBHS,
npeBbIIA0IIe 0A30BbIii:

* IOBBLIIICHHBINYPOBEHb [OCTHKEHUS IUIAHUPYEMBIX PE3YJIBTATOB, OLICHKA «XOPOLIO» (OTMETKA
«4»);

* BBICOKHI1 YPOBEHb JIOCTH)KEHHS IJIAHUPYEMBIX PE3YyJIbTAaTOB, OLIEHKA «OTIUYHO» (OTMETKA «5»).

[ToBbIlIEHHBIH W BBHICOKHI YPOBHM JTOCTHKEHUS OTIMYAIOTCS MO MOJIHOTE OCBOCHUS TUIAHUPYEMBIX
Pe3yIbTaTOB, YPOBHIO OBJIAJCHUS YU€OHBIMU ACHCTBUSAMH U CHOPMHUPOBAHHOCTHIO HHTEPECOB K JAHHOM
MPEAMETHOM 00JIaCTH.

WuavBuayanbHble TPaeKTOpUM OOydeHHUs OOydyaromMXcs, JEMOHCTPUPYIOIIMX MOBBIIEHHBIH U
BBICOKMI ypOBHM JOCTHXKEHMH, Iejecoodpa3Ho (opmupoBaTh ¢ y4€TOM HHTEPECOB ATHX
o0yyJaroImuxcs 1 X IIaHOB Ha Oynyiiee. [Ipy HaM4uK ycTOMYMBBIX HHTEPECOB K YUeOHOMY MPEIMETY
U OCHOBATEJbHOM MOJATOTOBKM MO HEMY TaKHe 0Oydaroliuecs MOTryT ObITh BOBJI€UYEHBI B MPOEKTHYIO
JeSTeIbHOCTh 1O MPEAMETY M COPHEHTHUPOBAHbI Ha MPOJODKEHHE OOydeHHs B CTapIIMX Kiaccax Mo
JTAHHOMY TIPOQHUITIO.

JUia onucaHus MOATOTOBKM YYalIMXCs, YPOBEHb TOCTHKEHUN KOTOPBIX HUKe 0a30BOro, II€JIeco-
00pa3HO BBIACIUTH TAKXKE /1B YPOBHSI:

* IOHMKEHHBIH YPOBEHb JOCTHKEHHH, OLIEHKa «HEYJIO0BIETBOPUTENHLHOY» (OTMETKA «2»);

* HU3KHUI1 YPOBeHb JOCTHXEHU, OLIEHKA «TUI0X0» (0TMETKa «1»).
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Henoctuxenue 6a30Boro ypoBHs (MOHM)KEHHBIH M HU3KUN YPOBHHU JIOCTMKEHUHN) (DUKCUpyETCS B
3aBUCUMOCTH OT 00bEMA U YPOBHS OCBOEHHOTO U HEOCBOEHHOI'O COJIEPKaHMsI ITPEeIMETA.

Kak mpaBuio, moOHMKeHHbIi YPOBEeHb JOCTIDKEHHH CBUAETENHCTBYET 00 OTCYTCTBUM CHUCTEMa-
TUYECKON 0a30BOMl MOATOTOBKH, O TOM, 4YTO OOYyYarOIIMMCS HE OCBOEHO JaXe M IOJOBHHBI
IUTAHUPYEMBIX PEe3yJIbTaTOB, KOTOPbIE OCBaMBAET OOJBIIMHCTBO OOYYAIOIIUXCS, O TOM, YTO MMEIOTCS
3Ha4YMTENbHbIE NMPOoOeNbl B 3HAHUAX, JajbHeilee oOydeHue 3arpyaHeHo. [Ipu sTom oOywarommiics
MOJKET BBINOJHATH OTJENbHBIC 3aJaHHs IMOBBIIIEHHOTO ypoBHA. JlaHHas rpynma oOydvaromuxcs (B
cpeaHeM B xoje oOyueHust cocraBisoomas okoino 10%) TpeOyer cnenuaabHOH JUArHOCTHKHU
3aTpy/HEHU B 0Oy4YeHMH, MPOOEIIOB B CHCTEME 3HAHMN M OKAa3aHWU IIEJCHANPABICHHOW MOMOIIN B
JOCTHKEHUH 0a30BOT0 YPOBHSI.

Hu3kuii ypoBeHb OCBOCHMS IUIAHUPYEMBIX PE3YJIbTaTOB CBHUAETEIBCTBYET O HAJIWYUHU TOJIBKO
OTAENbHBIX ()parMEHTapHBIX 3HAHUH IO MpeAMETY, JalbHeiee 00yuyeHHe NPaKTHUECKU HEBO3MOXKHO.
OOyuarommmcsi, KOTOpble JAEMOHCTPUPYIOT HHU3KUH YPOBEHb OCTHM)KEHHUH, TpeOyeTcs crenuanbHas
[IOMOILlb HE TOJIbKO MO Y4eOHOMY IpeaMeTy, HO U 1o (OPMHUPOBAHUIO MOTHBAIMU K OOYYEHMIO,
pa3BUTHIO HMHTEpPECAa K M3Y4aeMOH NIpeaIMEeTHOHW 00JIaCTH, MOHMMAHUIO 3HAUYUMOCTH IpEeAMETa ISl
KU3HU U Jp. TosbKO Hanuuue MOJOXKHUTEIbHONH MOTHBALMU MOXET CTaThb OCHOBOW JIMKBHUIALUU
po6esoB B 00yYeHHH ISl TaHHON TPYIIIBI 00YYarOIUXCsl.

OnucaHHBIN BBILIE MMOAXOJ LIEIECO00Pa3HO MPUMEHATh B XOJ1€ Pa3IMYHBIX MPOLEAYpP OLICHUBAHUSA:
TEKYIIEro, IPOMEXYTOUHOT'O U UTOTOBOTO.

Jnis GopMHpOBaHHS HOPM OLIEHKM B COOTBETCTBMM C BBIJCJICHHBIMH YPOBHSMH HE00X0JIUMO
OIMCaTh JTOCTHMIKEHUSI 00ydaromerocsi 6a30Boro ypoBHs (B TEPMHHAX 3HAHUH M YMEHHH, KOTOPbIE OH
JOJDKEH TPOJEMOHCTPUPOBATh), 3a KOTOpble OOyyaromuics OOOCHOBAaHHO MOJYYaeT OLIEHKY
«yIlOBJIETBOPUTEIBHOY. [locie 3TOro onpenenstoTcs U CoAepKaTeIbHO ONUCBHIBAIOTCSA O0JIee BBICOKUE
WIA HU3KUE YPOBHU JIOCTIKEHUHM. BakHO akIleHTHpOBaTh BHUMAaHUE HE Ha OIIMOKaX, KOTOpBIE cresall
oOyJaromuiicsi, a Ha y4eOHBIX IOCTH)KEHHUSX, KOTOpbIE OOECHEeYMBaIOT MPOJBIKEHUE BHEPEN B
OCBOEGHUH COJIEpKaHUs 00pa30BaHMUsL.

Jna ouenku OuHamuku (opmupoeanHus npeomMemHvlxX pe3yibmanmoé B CUCTEME BHYTPUIIKOJIb-
HOTO MOHHMTOpPUHIAa 00pa3oBaTelbHbIX JOCTHKEHUH 1esecoo0pa3HO (PUKCHPOBATH U aHAIU3UPOBATH
JTaHHbIE O C(OPMHPOBAHHOCTH YMEHUH M HABBIKOB, CIIOCOOCTBYIOIIMX OCBOEHHIO CHCTEMATHYECKHX
3HAHMI, B TOM YHCIIE:

* NEPBUUHOMY O3HAKOMAEHUI0, OmpabomKe U OCO3HAHUIO MEOPemuyeckux mooenet u MNoHs-
muti(0OIIEHAYYHBIX M 0a30BBIX Ul JAHHOW 00JIaCTH 3HAHUS), CIAHOAPMHBIX AlI2OPUMMO8 U NPOYEOYp;,

* BbIAGIEHUIO U OCOZHAHUIO CYUWHOCMU U 0CODEHHOCMENN3y4aeMbIX 0OBEKTOB, TPOLECCOB U SIBJICHUMN
JNeUCTBUTENBHOCTH (IIPUPOHBIX, COLMAIBHBIX, KyJbTYpHBIX, TEXHHUYECKUX M Jp.) B COOTBETCTBUH C
COJIEPKAHUEM KOHKPETHOTO y4eOHOro INpPEIMETa, CO30aHUI0 U UCNOAb308AHUI0 MOOenel U3Yy4aeMbIX
0OBEKTOB U MPOLIECCOB, CXEM;

* BBIAGIEHUIO U AHANU3Y CYWECMEEHHbIX U YCIMOUYUBLIX C8A3€el U OMHOWEHUIMEXTY 0ObEeKTaMu U
IIPOLIECCAMM.

[Ipu 3TOM 00513aTENBHBIMHU COCTABIISIFOIIMMU CUCTEMBI HAKOIUIEHHOMN OLIEHKHU SBJISIOTCS MaTEpUAJIb:

* CmMapmoeotl OUazHOCMUKU,

* MEeMAMUYECcKUXx U Umo206bixX NPOGEPOUHLIX pabOm No 6cem yuebHbIM npeomema,;

* meopyeckux pabom, BKI04as yueOHbIE UCCIEAOBAHUS U ydeOHbIE IPOEKTHI.

Pemenne o JOCTHMKEHHM WU HEAOCTHXKEHUU IUIAHUPYEMBIX pPE3YylbTaTOB WM 00 OCBOEGHUU WM
HEOCBOGHHMU Y4eOHOro Marepuana MpPUHUMAETCsS Ha OCHOBE pe3yJIbTAaTOB BBIOJHEHMS 3alaHHN
6asoBoro ypoBHsA. B mepuon BBenenuss Craniapra KpUTEpuUd JOCTHIKEHHS/OCBOEHUS y4eOHOTro
MaTepuaia 3a1aércsa Kak BblnosHeHne He MeHee 50% 3amanuit 6a30Boro ypoBHs wiu nomydenue 50%
OT MaKCHMaJbHOI'0 Oajia 3a BBIIOJIHEHUE 3a/laHU 6a30BOr0 YpOBHS.

YpoBHM NOATOTOBKH YYAIIUXCH M KPUTEPHH YCIEIIHOCTH 00y4YeHHs 10 MaTeMaTHKe

YpoBHH Ouenka Teopus IIpakTuka
1 Pacno3sHaBath 00BEKT, HAXOAUTh YMeThb BBINOIHATH 3a/1a-
Y3HaBaHnue HY)KHYI0 GOpMyIly, IPU3HAK, CBOI- | HUS MO 00pas3Ily, Ha HeMo-
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AnropurmMuueckas nes-
TEJIBHOCTb C IMOJ-

«3n

CTBO U T.[.

CpEICTBEHHOE IPUMEHE-
Hue popmyi, mpaBu,

CKa3KOM WHCTPYKUUU U T.JI.
2 3HaTh GopMyIHPOBKHU BCex YmMerTb paboTaTh C yueo-
Bocnpousseaenue IIOHSATUH, UX CBOWCTBA, IPU3HAKH, HOH U CIIPABOYHOM

AnropurMudeckas aes-
TEJILHOCTh 0€3 1o/1-

«4»

hopmyIbI.
YMerh BOCIIPOU3BECTH

JMTEPATYPOM, BHITOIHSATH
3a/1aHus, TpeOyrone He-

CKa3KH1 J0Ka3aTcCiIbCTBAa, BEIBOJEI, CJIOKHBIX npeo6pa30Ba-
YCTaHABJIMBATb B3aUMOCBA3b, HHUH C MNPUMCHCHUCM H3Y-
BI)I6I/IpaTB HYXHOC IJId BBIIIOJHCHHA | 4a€MOI'o MaTepuajia
JaHHOI'O 3aJaHus
3 ¢JIATh JIOTHYCCKHUEC 3aKIKOYCHHUA, YMerh IIPUMCEHATH 1101y~
IlonuMaHue COCTAaBJIAATH aJITOPUTM, MOJCJIb HC- YCHHBIC 3HAHUS B pa3JIMn4-

JlesITenbHOCTD IIPH OT-
CYTCTBHH SIBHO
BBIPAXKEHHOT'O AJIr0-
puT™Ma

«5»

CJIOKHBIX CI/ITyaI_[I/Iﬁ

HBIX CUTYaIMsIX. BpimoJi-
HATH 3a/1aHUST
KOMOWHHPOBAHHOTO
XapakTepa, CoJlepKalux
HECKOJIbKO MOHSATHIA.

4

OBJ1ajileHHe YMCTBEH-
HOW CaMOCTOATEIbLHO-
CTbI0

TBopueckas uccnenosa-
TeNbCKas AeSTCIbHOCTD

«5»

B coBepmieHcTBE 3HATH U3yYEHHBIN
MaTepHai, cCBOOOIHO OPUEHTHPO-
BaTbCa B HeM. UMeThb 3HaHUS U3
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB.
Bnagers onepauusMu J0ru4eckoro
MbIlIeHUs. COCTABAATL MOJIEIb
000 CUTyaluu.

YMerb NpUMEHATh 3HAHUS
B JT1000# HECTaHapTHOM
cutyaruu. CamocTosi-
TeJbHO BBIIOJHATH
TBOPYECKHUE
HCCJIEI0BATENbCKUE
3a7aHus. BbIOJIHATL
(YHKIIUU KOHCYJIBTAHTA.

Kpurepun u HopMbI OLIEHKH 3HAHUI, YMEHHH M HABBIKOB 00YYAKIIMXCH M0 MATEeMATHKe.
Kpumepuu ouenku ycmuplx uHOUUIYAIbHHIX OHIGEHOB.

AKTHBHOCTB ydacTus.

CaMOCTOSTEIIBHOCTb.

YMeHue cobeceiHUKa TPOUYBCTBOBATh CYTh BOIPOCA.
VIcKpeHHOCTh OTBETOB, UX PA3BEPHYTOCTh, 0OPa3HOCTh, APT'YMEHTUPOBAHHOCTb.

OpI/IFI/IHaJ'IBHOCTB CY)KHCHHﬁ.
B OCHOBY KPpUTCPUCB OLICHKU y‘le6HOﬁ ACATCIIbBHOCTU YYaIlIUXCs IMOJIOKCHBI OOBCKTHBHOCTh H

eauHsbIil moaxo. [Ipu 5-6annpHOM OlleHKEe YCTaHOBJIEHBI OOIIEIUTIAKTHUYECKUE KPUTEPHH.

Ouenka "5" cmasumcs 6 ciyuae:
3HaHMsI, TMOHUMAHMS, TIJIyOMHBI YCBOEHHMS OOy4arouMmcsi Bcero o0bEMa MPOrpaMMHOIO
MaTepuaa.
YMeHusi BbIACNATH IJIaBHBIE IMOJIOKEHMSI B M3YYEHHOM Marepualie, Ha OCHOBAaHUHU (PAKTOB M
MIpUMEPOB 0000111aTh, 1€TIaTh BHIBO/IbI, YCTAHABINBATH MEXIIPEAMETHbIE U BHYTPUIIPEIMETHBIE
CBSI3M, TBOPYECKU IIPUMEHSET MOJYyYEHHBIE 3HAHUS B HE3HAKOMOM CUTYALIHH.
OtcyrcTBUE OMMOOK U HEOYETOB MPH BOCIPOU3BEIEHUN N3YYEHHOTIO MaTepHala, pu YCTHBIX
OTBETaX YCTPaHEHHE OTIENIbHBIX HETOYHOCTEH C MOMOUIbIO JOMOJIHUTEIbHBIX BOIPOCOB
yUUTeNsl, COONIIOJICHHE KYJIbTYpbl NUCHBMEHHOW M YCTHOM peuu, npaBuwil odopMieHus
MUCHbMEHHBIX PaboT.

Oyenka "4":
3HaHME BCEro U3YYEHHOTO MPOrpaMMHOr0 MaTepuara.
YMeHull BbLACNATH TJIaBHBIE MOJIOKEHUS B M3YYEHHOM MaTepuaie, Ha OCHOBAHUU (PAKTOB M
puUMepoB 000011aTh, AeNaTh BHIBOJIbI, YCTAHABIMBATh BHYTPUIPEIMETHBIE CBA3H, MPUMEHSATH
IIOJIyYE€HHBIE 3HAHMSI HAa IPAKTHKE.
HesnauntenbHble (HerpyOble) OMmMOKM W HENOYETHl NpPHU BOCHPOU3BEIECHUU H3YyYEHHOIO
MaTepuaia, coOJI0IEHUE OCHOBHBIX MPaBMUJ KYJIbTYphl MUCbMEHHON M YCTHOW peuu, MpaBUI
odopMmIIeHHs TUCEMEHHBIX PadoT.
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QOuenka "3" (yposenv npedcmasnenuii, couemaruuxcs ¢ 91eMeHmamy Hay4HblX HOHAMULL):

e 3HaHME UM YCBOEHME MaTepuaja Ha YPOBHE MHHUMAIBHBIX TpPeOOBAHUN MPOrPAMMBI,
3aTpy[IHEHUE IPU CAMOCTOSITEILHOM BOCIPOU3BEICHUM, HEOOXOAMMOCTh HE3HAUUTEIbHOU
MOMOIIY TPenoaBaTersl.

e VYMenue paboTaThb Ha YpPOBHE BOCHPOM3BEACHHUS, 3aTpyAHEHUS IpU OTBETaX Ha
BUJIOM3MEHEHHBIE BOIIPOCHI.

e Hamnume rpyOOi OMMOKH, HECKOJBKHX HETpyObIX IpPH BOCIHPOU3BEACHUU H3YUYEHHOTO
MaTepHuaia, HE3HAYMTEIbHOE HECOONIO/IEHNE OCHOBHBIX TNPABWII KyJIbTYyphl HHCHBMEHHOW U
YCTHOM peuu, mpaBuil 0(pOpMIIEHUS TUCbMEHHBIX PA0OT.

Ouenka "2":

e 3HaHME U YCBOCHME MaTepuajla Ha YpPOBHE HIKE€ MUHHMMAJIbHBIX TPEOOBAHUH IPOTrpPaMMBI,
OT/eNbHBIC MPEICTABICHUS 00 U3YYeHHOM MaTepHare.

e OrcyrcTBHE yMeHUI pa0oTaTh Ha YPOBHE BOCIIPOM3BEIEHUS, 3aTPyIHEHHUs IIPU OTBETaxX Ha
CTaHJApTHBIE BOIIPOCHI.

e Hannuue HECKONbKUX TPyOBIX OIIMOOK, OOJBIIOTO YKCia HErpyObIX MpPH BOCIPOU3BEICHHUU
M3YYEHHOTO MaTepuayia, 3HAYUTEIbHOE HECOOJIOJICHHEe OCHOBHBIX MPaBUI  KYJIBTYPHI
IUCHbMEHHOW U YCTHOH peun, npaBuil opopMIIeHUs TUCbMEHHBIX paloT.

e (CraBuTCs 32 MOJHOE HE3HAHHWE M3YYEHHOTO MaTephalla, OTCYTCTBHE AJIEMEHTAPHBIX YMEHHU U
HaBBIKOB.

VY4uTenp MOXET MOBBICUTh OTMETKY 33 OPUIMHAJIBHBIA OTBET Ha BOIPOC WIM OPUTHMHAIBHOE
peleHne 3aauu, KOTOPbIE CBUACTEIBCTBYIOT O BRICOKOM MaTEeMAaTHYECKOM Pa3BUTHH O0y4aromierocs;
3a peuieHue OoJiee CIOXKHOM 3a7aud WIM OTBET Ha OoJjiee CIOXKHBIA BONPOC, NPEIJIOKEHHbIE
00ydJaromemMycs JTOTOJTHUTEIBHO MOCIIE BBHITIOTHEHUS UM KaKHX -IM00 APYTUX 3a/1aHui.

OueHKa yCHHbIX 0MEen o8 00yuaouuxca no Mamemamuxe

Ouenka "5" cmasumcs, eciu yuenux:

® [IOKa3bIBaeT IJIyOOKOE W TIOJHOE 3HAaHWE W IOHMMAaHUE BCEro 00bEMA IMPOrpaMMHOIO
MaTepuana; IOJHOE IOHMMAaHUE CYLIIHOCTH paccMaTpUBAaeMbIX IOHATHUH, SBJIEHUH U
3aKOHOMEPHOCTEM, TEOPHUid, B3AMMOCBS3EH;

® yMeeT COCTaBUTh MOJIHBIA U IMPaBUJIbHBIM OTBET HA OCHOBE M3YYEHHOI'O MaTepHasa; BbIIEIATh
IJIaBHBIE TIOJIOKEHUS, CaMOCTOSITENIbHO TOATBEP)KIaThb OTBET KOHKPETHBIMU IpUMEpaMH,
dakTamMm;  caMOCTOSITEIBHO M apryMEHTHPOBAaHO  JelaTh  aHaium3,  000OIIeHHS,
BBIBO/Ibl. yCTAHABIIMBATbMEXIPEAMETHBIE (HA OCHOBE paHee NPUOOPETEHHBIX 3HAHWM) U
BHYTPHIIPEIMETHBIE CBSI3H, TBOPYECKH TPHUMEHSATh TIOJTYYCHHBIE 3HAHUS B HE3HAKOMOM
curyauuu. [locnenoBarenbHo, 4€TKO, CBA3HO, 0OOCHOBAHHO U 0€30MIMO0YHO M3JIaraTb y4eOHbIH
MaTepHuall; JaBaTh OTBET B JIOTMYECKOH ITOCIIEOBATENFHOCTH C HCIIOJNB30BaHUEM MPHUHSATON
TEPMUHOJIOTHM; JIelaTh COOCTBEHHBIE BBIBOJBI; (DOPMYTUPOBaTH TOYHOE OMNpEIENICHUE U
WCTOJIKOBAaHNUE OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPHUM; TPU OTBETE HE IMOBTOPSATH JOCIOBHO
TEeKCT y4yeOHHUKa; W3jaraTb Marepuan JIMTepaTypHBIM S3bIKOM; IMPABUIBHO U OOCTOSATENIBHO
OTBEYAaTh HA JONOJHHUTENbHbIE BOMPOCH yuuTens. CaMOCTOSATETbHO H  PAalMOHAIBHO
UCIOJIb30BaTh HATJSAHbIE MOCOOMS, CIpaBOYHbIE MaTepuajbl, YYEOHUK, IOMOJHHUTEIbHYIO
JTUTEPaTypy, NMEPBOMCTOYHHUKH, TPUMEHATH CHUCTEMY YCIOBHBIX OOO3HAYCHHWH TPH BEICHHH
3aMuceif, COMPOBOXKIAIOIIMX OTBET; HCIOJb30BaHUE [UIA JIOKAa3aTelbCTBAa BBIBOJOB U3
HaOJTIOICHUI 1 OIIBITOB;

® CaMOCTOSTENbHO, YBEPEHHO M O0€30IIMO0YHO MPUMEHSET MOJYYeHHbIE 3HAHHUS B PELICHUU
npobjeM Ha TBOPYECKOM YpPOBHE; JIONyCKaeT He Ooyiee OJHOro HenouéTa, KOTOPBIH JIerko
UCIpaBIIFET MO TPeOOBAaHUIO YUYMTENS; UMEET HEOOXOAMMbIE HaBBIKM paboThl ¢ mpubopamuy,
yepTekaMH, CXeMaMH U TrpaduKaMu, COIYTCTBYIOUIMMHU OTBETY; 3alMCH, COMPOBOXKJIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenxa "4" cmasumcs, eciu yueHux:

® [I0Ka3bIBACT 3HAHUS BCETO U3YYEHHOI'O MPOrPaMMHOr0 Marepuana. J[aét moiaHslid U MpaBUIbHBIN
OTBET HA OCHOBE W3YYCHHBIX TEOPHH; HE3HAYUTEIbHBIE OIMUOKH H HEJOYETHl MpH
BOCIIPOU3BE/ICHUH M3YUYEHHOT'O MarepHasa, ONpe/eleHusl OHATHI Jajl HeloyHble, HeOobIIne
HETOYHOCTH TIPH HCIOJb30BAaHWM HAYYHBIX TEPMHHOB WJIM B BBIBOJAX M OOOOIICHUSX W3

32




HAOMIOAGHWH M ONBITOB;  MaTepuajd  HW3JlaraeT B ONPEACICHHOM  JIOTHYECKOU
MOCJIEIOBATEILHOCTH, TP 3TOM JOMYCKAaeT OJHY HerpyOyio omuOKy wim He Ooiiee IBYX
HE/I0UYETOB M MOXKET UX HCIPAaBUTh CAMOCTOATEIBHO NpPU TPeOOBAaHUHM WM NPU HEOONbIION
IIOMOIM MPENoJaBaTessi; B OCHOBHOM YCBOWJI Y4Y€OHbI Marepuan; MOATBEP)KIAET OTBET
KOHKPETHBIMU IIPUMEpPAMHU; IPABHIBHO OTBEYAET HA JOMOJHUTEIBHBIE BOPOCH! YUUTEIIS.
YMEET CaMOCTOSITENIbHO BBIJICJIATh TJIaBHbIC ITOJIOKEHUS B U3yYEHHOM MaTepuaiie; Ha OCHOBaHUH
¢akToB M mpUMepoB 00001IaTh, A€TaTh BHIBOJbI, YCTAHABIMBATh BHYTPUIPEIMETHBIE CBS3H.
[IpuMeHsATh TONy4YCHHbIE 3HAHUS HA TMPAKTHKE B BUAOM3MEHEHHOM CHTyaluH, COOJIIONATH
OCHOBHBIE IPaBUJIa KYJIbTYpbl YCTHOM PEYd U COINPOBOXKIAIOIIEH MUCbMEHHOW, MCIOJIb30BAThH
HAy4YHbIC TEPMUHBI;
He o0yiajjaeT JOCTaTOYHBIM HABBIKOM pabOThl CO CIPAaBOYHOM JIMTEpaTypod, yueOHUKOM,
[IEPBOMCTOYHUKAMHU (NIPaBWJIBHO OpPUEHTHUPYETCs, HO paboTaeT MeaneHHo). Jlomyckaer
HEerpyOble HapyIICHUs IPAaBUII OPOPMIICHHUS MTUCHMEHHBIX paboT.
Ouenka "3" cmasumcs, eciu yuenux:
YCBOMJI OCHOBHOE COZIEpKaHHe Y4eOHOro MaTrepualia, UMEeeT MpoOebl B yCBOCHHH MaTepHala,
HE MPEMSTCTBYIONINE JalIbHEHIIEMY YCBOSCHHIO TPOrPAaMMHOTO MaTepUana;
MaTepHal u3jlaraeT HeCUCTEMaTU3UPOBAHHO, (parMEeHTapHO, HE BCEra MocCie0BaTeNbHO;
MOKa3bIBaET HENOCTATOYHYIOC(OPMHUPOBAHHOCTD OT/ACIBHBIX 3HAHUW W YMEHUH; BBIBOIBI H
00001IeHNS apTYMEHTUPYET ¢1a00, TOMYCKAeT B HUX ONIHOKH.
JIONYCTUJI OMIMOKM M HETOYHOCTH B HCIOJIb30BAHUM HAYYHOW TEPMHHOJIOTUH, ONpPEAEICHUs
MOHATHUH J1aJl HEI0CTaTOYHO YETKUE;
HE HCIIOJIb30BAJI B KAUECTBE JIOKA3aTEIbCTBA BBHIBOJBI M 0000IIECHHUS U3 HAOMIONeHH, (aKkToB,
OTIBITOB HJIU JIOITYCTHJI OIIMOKY TPH UX H3JI0KEHHH;
UCTIBITHIBACT 3aTPYy/JHEHUs B IPUMEHEHHMM 3HAHUM, HEOOXOAMMBIX [UIl peIIeHus 3a7ay
Pa3IUYHbIX TUIIOB, IPU OOBSICHEHUU KOHKPETHBIX SIBICHUI Ha OCHOBE TEOPUI U 3aKOHOB, WIU B
MOJITBEPKICHUN KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO IIPUMEHEHUS TEOPHUH;
OTBEYAET HEIMOJHO Ha BONPOCHl yuHTeds (YHmyckas M OCHOBHOE), WJIH BOCHPOHM3BOJIUT
coJiepKaHue TEeKCTa ydeOHUKa, HO HEJOCTAaTOYHO IIOHUMAET OT/AEJIbHbIE TOJ0XKEHUS, UMEIOIINe
BaXHOE 3HAYCHHE B ITOM TEKCTE;
OOHapy>KMBAeT HEJIOCTATOYHOE MOHUMAHHE OTAEIbHBIX MOJOXKEHHUH NPH BOCIPOU3BEIECHUU
TekcTa ydyeOHUKa (3amucel, MepBOMCTOUHMKOB) MJIM OTBEYAET HEMOJIHO Ha BOMPOCHI YUMUTEINS,
JIOTTyCKasi OJIHy-/1B€ TpyOble OMIMOKH.
Ouenka "2" cmasumcs, eciu yuenux:
® HE YCBOWJI U HE PacKpbll OCHOBHOE COJIEp)KaHHE MaTepHaa;
® He JiesIaeT BBIBOJIOB U 0000IIEHUH.
e HE 3HAeT ¥ HE NOHMMAET 3HAUYUTENbHYIO0 I OCHOBHYIO YacTh MPOrPaMMHOIO MaTepuana
B IIpejiesiaX MOCTaBJIEHHBIX BOIPOCOB;
e wm uMeeT ciaabo chOpMHUPOBAHHBIE U HEMOJHBIE 3HAHUS M HE yMEET NMPHUMEHATh UX K
pEIIeHIIO KOHKPETHBIX BOITPOCOB U 33124 10 00pasiry;
® UM IpU OTBeTe (Ha OJMH BOIPOC) AOMYyCKaeT 0ojiee NBYX IpyObIX OLIMOOK, KOTOphIE HE
MO>KET UCIPABUTH J1aXKe MIPU MOMOILU YUUTEIS.
® HE MOXXET OTBETHThH HH Ha OJIMH W3 TIOCTABJICHHBIX BOTIPOCOB;
® TIOJHOCTHIO HE YCBOWJI MaTepHall.
IIpumeuanue.Ilo OKOHYaHHIO YCTHOTO OTBETA Yy4Yalllerocs MeAaroroM Maércs KpaTKUK aHaiu3

OTBETAa, 00BABIAETCS MOTUBHPOBAHHAA OIICHKA.
Ouenka camocmoamenbHvlX NUCbMEHHBIX U KOHMPOJIbHbIX PAOOm.

Ouenka "5" cmasumcs, eciu yyeHux:
BBINOJIHWII paboTy 6e3 oIOoK 1 HEI0UETOB;
JOIMYCTHII He OoJiee OTHOTO HeloueTa.
Ouyenxa "4" cmasumcs, €CIi YIEHUK BBIIOIHII padoTy MOJHOCTEIO, HO JOIYCTIII B HEM:
He Oosiee 0/1HOM HErpyOOil OIIMOKY M OAHOTO HEA0YETa;
WM He 0oJIee IBYX HEJA0YETOB.
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Oyenxa "3" cmaeumcs, ecny y4eHHK MPaBUIBHO BBIIIOJHHUI HE MEHEE MOJOBHUHBI PaOOTHI MU

JOTTYCTHIT:

e He Oosee IBYX IpyOBIX OMIMOOK;

e uu He OoJsiee OAHOH rpy0Ooil U 0THON HErpyOOoil OIMOKHU U OJTHOTO HEI0YeTa;
e uH He OoJiee IBYX-TpeX HErpyObIX OMNOOK;

® JUIM OJTHOM HETrpyOOi OMMOKHU U TPEX HEJOUYETOB;

HJIN IIPU OTCYTCTBUU OH_II/I6OK, HO IIpH HAJTWYHHN YCTBIPEX-IIATH HEAOUCTOB.

Ouenka "2" cmasumcs, €Clv y4CHHK:

® JIONYCTUJ YHUCJIO OMHMOOK W HEAOYETOB MPEBOCXOAIICe HOPMY, MPU KOTOPOH MOXKET OBITh
BBICTaBJIEHA O1leHKa "3";

® WJIM €CJIM NMPABWJIBHO BHITIOJHUJ MEHEE TTOJIOBUHBI PaOOTHI;

® HE IPUCTYIAJ K BBIITOJIHECHUIO PaOOTHI;

® WM MPaBWIBHO BBITONHII He OoJiee 10 % Bcex 3amanuid.

Ilpumeuanue.

1) Yuurens umeeT npaBo MOCTaBUTh YUEHUKY OLIEHKY BBIIIE TOM, KOTOpas MPeayCMOTPEHA HOPMaMHU,
€CJIM YYEHUKOM OPUTHHAIBHO BBHINOJIHEHA padoTa.
2) OLEHKM C aHAM30M JOBOJATCS JO CBEICHMS yYalllUXCs, KaK MPaBHUIIO, HA MOCIEIYIOIIEM YpPOKeE,
npeaycMaTpuBaeTcs pabora HaJ OMKUOKaMHU, YCTPaHEHHE MTPOOEIIOB.
Kpumepuu ouenusanua npoekmog yuauwiuxcsa

@Dopmbl u Memoovl Koumpona: 3amura MpoekToB. OIIEHKY MPOEKTOB MPOBOJAAT Y4dalUecs
(caMOOlIEeHKa) U yYUTEIb.
Kpurepun onenku | Cogep:kanne KpuTepusi OleHKH KosaunyecTBo
NPOEKTAa 0a/1;10B
AKTYaJIbHOCTH Hackonbko  pabora wuHTepecHa B mpakTtuueckom  wmu | Ot 0 go 1
NOCTABJICHHOM TEOPETUYECKOM IL1aHe?
npoodeMbl
Hackonbko paborta siBisiercs HOBOH? oOparmaerca nu aBtop k | Ot 0 mo 1
npobsieMe, s KOMIUIEKCHOTO PELIeHMs] KOTOPOHl HET T'OTOBBIX
OTBETOB?
Bepho 1 onpeneni aBTop akTyallbHOCTh pabOThI? Or0 o1
BepHo nu onpezienens! 1eau, 3aauu padoTsl? Ot 0 no 2
Teoperuueckasi u \ | PesynpTarel ucciaenoBanusi qoBeAeHs! a0 uaen (moteHuuaibHoi | Ot 0 mo 2
WIN MPAKTHYECKasi | BO3MOXXHOCTH ) IPUMEHEHMSI HAa TPAKTHKE.
HEHHOCTh
[Iponenannas paGoTa perraer WM jAeTaidbHO mpopabareiBaeT Ha | OT 0 10 2
MaTepuaie  IpoOJIEeMHbIE  TEOPETHMYECKHE  BOINPOCHI B
oTpeielIeHHON Hay4YHOH obiacTu
ABTOp B paboTe ykaszaa TeopeTHUecKyro u / unu mpaktudeckyro | Ot 0 go 1
3HAYMMOCTb
Metoabi [lenecooOpa3HOCTh MPUMEHSEMBIX METOJIOB 1
ucc/ie10BaHUA
CoOmroieHre TEXHOIOTHH UCIIOIBL30BAHNS METOIOB 1
KauecTBO BBIBOJIbI PAOOTHI COOTBETCTBYIOT MOCTABJICHHBIM LIEIISM 2
co/iepKaHus
IIPOEKTHOIi paGoTpl | OPUTMHAILHOCTE, HEIIOBTOPHMOCTh HPOEKTa 2
B MPOEKTE €CTh Pa3/ieJieHue Ha 4acTH, KOMIIOHEHTHI, B KaXJIoM | 1

N3 KOTOPBIX OCBCIIACTCA OTACIIbHAsA CTOpOHA pa6OTBI
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€CTb JIM UCCIIEIOBATENILCKUH acleKT B paboTe 2
€CTh JI Yy PabOThI MEPCIIEKTUBA Pa3BUTHS 1
KauecTBO uHTepecHas (opMa IpeCTaBIeHUs, HO B pamKax fenoBoro ctuist | Ot 0 go 2
NPOAYKTA MPOEKTa
JIOTUYHOCTh, IIOCICI0BATECILHOCTE CIIAi0B, poTorpaduii 1 T.1. Or 0 o2
npe3eHTalNu,
caira, 1
opMa MaTepuajia COOTBETCTBYET 33 lyMKe
HUH(GOPMALMOHHOTO (bop p Y AyM
AuCKa) TEKCT JIETKO BOCTIPUHUMAETCS, 1
OTCYTCTBHE IPAMMATUYECKUX OIIUOOK, CTUIIb PEUH. 1
KommnerenTHOCTH Yerkue mpelncTaBieHHUs O LeNsX paborel, o HampaBieHusix ee | Ot 0 mo 2
YYaCTHUKA NpH | Pa3BUTHA, KPUTHUYECKas OLEHKAa paboThl H  IMOJYyYEHHBIX
3ammTe padoThl pE3yJIbTaTOB
Jlokmaquuk — U3BSICHSIETCA  SICHO, YeTKO, TMoHATHO, YymeeT | Ot 0 1o 2
3aMHTEPECOBATh AYAUTOPUIO, OOPAIACT BHUMAHUE Ha IJIABHBIE
MOMEHTHI B paboTe
Jlokmaguuk — omupaeTcss Ha  KpaTKue  Te3uchl, BbIBOABL, | OT 0 10 2
0o(OpMIICHHBIE B MIPE3CHTALIUU, U PACIIPOCTPAHSIET, OOBACHAET UX
ayJIUTOPUHU.
Jloxitaquuk BblepKajl BpEMEHHbIE PaMKU BbIcTyIuieHus u ycnen | Ot 0 1o 2
PacKpbITh OCHOBHYIO CYTh pa0OTHI.
Jloxiiaquuk CcMOr apryMEHTHUpOBAaHO OTBETUTh Ha 3aaaHHble | Ot 0 10 2

BOIPOCHI JIUOO ONpPEEeIUTh BO3MOXKHBIE IyTH MOMCKA OTBETA Ha
Bompoc  (ecmy  BOMPOC HE  KacaeTcsl  HEMOCPEICTBEHHO
npojenaHHoi pa®oTsl). Ecau mpoekT rpynmnoBoil — TO BOIPOCHI
3aal0TCSI HE TOJIBKO JIOKJIAJUMKy, HO W OCTAJIbHBIM aBTOPaM
IPOEKTAa.

O0mas kiaaccupukanus ommnodOOK.
[Ipu oueHke 3HaHM, YMEHHIM M HaBBIKOB OOYYAIOIIMXCS CJIEAYET YUYUTHIBaTh BCE OLIMOKU (TpyOble U
HEerpyoOble) U HeJIOUETHI.

TI'pyovimu cuumaromes owuoKu:
HE3HAaHUE OIPEICIICHUS OCHOBHBIX IOHSATUH, 3aKOHOB, IPaBHUJ, OCHOBHBIX
MOJIOXKEHUN TEOpUH, He3HaHUE (HOpMyJI, OOIIETTPUHSITHIX CHMBOJIOB 0003HAYCHH I BETUYWH, SUHUI] UX

HU3MCPCHUA,

HE3HaHUE HAMMEHOBAHUM €AMHUL U3MEPEHNS;

HEYMEHUE BBIICIUTH B OTBETE IVIABHOE;

HEYMEHUE NPUMEHSATh 3HAHUS, AITOPUTMBI JJIs PEIICHUS 33/1a4;
HEYMEHHE JIeNIaTh BBIBOIbI U 0000IIEHMS;

HEYMEHHE YUTATh U CTPOUTH IPaUKH;

HCYMCHHC MOJIb30BAThCA IECPBOUCTOYHUKAMU, y‘Ie6HI/IKOM " CIIpaBOYHUKAMU;

MoTepst KOPHS WM COXPAaHCHHE TOCTOPOHHETO KOPHS;
oTtOpaceiBaHue 06€3 0OBSICHEHUI OJTHOTO U3 HHX;
paBHO3HAYHBIC UM OIIIHOKH;

BBIUKCIUTENIbHEIE OITNOKY, €CIIM OHU HE SIBIISIIOTCS OIHCKOM;
JIOTHYECKHE OIIUOKH.

K nezpyovim omubdkam cnenyer oTHecTu:
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- HETOYHOCTh (DOPMYITMPOBOK, OIpPENCICHHUM, TMOHITHIA, TEOpUi, BhI3BAHHAS
HEIOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB ONPEAEIAEMOI0 MOHATUS WIM 3aMEHOW OJHOTO - JBYX W3
9TUX MIPU3HAKOB BTOPOCTEIIEHHBIMH;

- HETOYHOCTb IpaduKa;

- HEPALMOHAIBHBIN METOJ pElIeHUs 3aJauyd WIM HEJOCTATOYHO IMPOTyMaHHBII
IUIaH OTBETa (HapyIICHUE JIOTHKH, TOMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

- HepaIoOHAIBHBIE METO/IbI pabOTHI CO CIIPABOYHOMN U APYrO JINTEPATYPOH;

- HEYMEHHUE pelaTh 3aJa4uu, BBIMOIHITH 3a/1aHus B 00LIEM BH/IE.

Heoouemamu sBnstoTCs:

- HEepalMOHAIbHbIE PUEMbI BEIUHUCICHUN U TPeoOpa3oBaHuii;

- HeOpe)KHOE BBITIOJIHEHHE 3aMTUCeH, YepTexeid, CXeM, rpauKoB.

Kontpoas 3YH npennaraercst mpu MpoBeIeHUN MaTEMaTHYECKUX TUKTAHTOB, IPAKTHUECKUX pabdor,
CaMOCTOSITENIbHBIX pab0T 00yYaromero ¥ KOHTPOJIMPYIOIIEro BH/1a, KOHTPOJIBHBIX padoT

PecypcHoe o0ecnieueHue NporpaMmmabl

Hopmamuenule 0okymenmboi:

IIpumepHasi mporpaMma 0CHOBHOI'0 001LIer0 00Pa30BaHNsA 110 MATEMaTHKe

Yueono-wemoduueckue nocoous.

1. Ilporpammbl o00meoOpa3oBaTeNbHbIX YyupexaeHu. Anredbpa 7-9 xkmaccsl. CocTaBUTENb
T.A.bypmucrpoBa, Mocksa, «IIpocsemenne», 2009r.

2. Ilporpammbr oOmieoOpa3oBaTenbHbIX yupexaeHuid. ['eomerpuss 7-9 kmaccel. CocTaBUTENb
T.A.bypmucrpoBa, Mocksa, ««IIpocBemenuey», 2009r.

3. Aunrebpa. 7 xnacc: moypodnsle miansl mo yueOnuky HO.H. Makaperaea, H.I. Munmok, K.W.
HemxoBa, C.b. CyBopoBoii/ aBr.coct. T.IO. [diomuna, A.A.Maxonuna.-Bonrorpaa: Yuwurens,
2011r.

4. TaBpunoBa H.®. YHuBepcagbHble MOYypOUHbIE pa3paboTku Mo reomerpuu: 7 kiacc.- M.: BAKO,
2010r.

5. Epuna T.M. AnreGpa. 7 knacc. [loypounoe mianupoBanue K yueOHuKy MaxkaposrueBa FO.H. u np. -
M.: 2011r.

6. Wzyuenue reomerpun B 7,8,9 kmaccax: Meton. Pexomenmaumu k yude6.: Ku. [lng yuurens/

JI.C.Artanacsn, B.®. byry3os, I0.A.I'nazkoB u ap - M.: [Ipoceemenue, 2009r.

MakaperueB FO.H.. AnreGpa-7. Meronndeckoe nocodue /it yauTess.

MakapserueB FO.H... Anre6pa-7. Kontponbsnsie padotsl/ [Toa pen. Tenseockoro C.A.

9. MakapsiueB IO.H.. Anre6pa-7. dunaktuueckue matepuansl/ Ilox pea. TenseoBckoro C.A
MaxkapserueB FO.H. Anre6pa 7-9. Tectsl. U3natensctBo « MHeMo3uHay, 2010

10. MakapsrueB FO.H.. Anre6pa-8. Meroaudeckoe nmocodue At yauTes.

11. MaxkapsrueB FO.H... Anre6pa-8. Kontpoasusie padotsl/ [Tox pexn. TenseoBckoro C.A.

12. Makaperue FO.H.. Anrebpa-8. unaxtuueckue matepuansl/ Ilon pen. Tenseockoro C.A
MaxkapsiueB FO.H. Anre0pa 7-9. Tectsl. MU3narenscTBo « MHeMo3uHay, 2010

13. MakapsrueB FO.H.. Anre6pa-9. Meroaudeckoe nmocodue Ais yauTens.

14. MaxapsrueB I0.H... Anre6pa-9. Kontponsusie padotsl/ [Tox pea. Tenseosckoro C.A.

15. Makaperue FO.H.. Anre6pa-9. unaxtuueckue matepuansl/ Ilon pen. Tenseockoro C.A
MaxapsiueB FO.H. Anrebpa 7-9. Tectsl. MI3natensctBo « MHemo3uHay, 2010

16. Hopodees I'.B. ,Iapsirun 1.®d. MaremaTnka: yuyeOHUK A S5 Kiacca o00meo0pa3oBaTeNbHBIX
yupexnaenuit./I.B. lopodee, N.®. Illapeirun, C.b. CyBopoBa, E.A.bynumoBuu u nap. -M.:
IIpoceemenue, 2016

17. CyBopoBa C.b. Maremaruka, 5-6 kinaccel: kaura s yautenst/C.b.CyBoposa. -M.: [Ipocsemienue,
2011.

18. Marematuka. Jlmmaktmyeckuii Matepuan. S5 kmacc/JI.LB Kysmemoa wu np. /Tlocobme mist
obmeoOpa3zoBarenbHbIX opranuzanuii -M.: [Ipocsemenue, 2014

19. Marematuka. KontposbHble pabotel 5 kimacc/JI.B. Kys3nemoBa u Jp./.yaeOHOe mocoOue st
obmeoOpa3zoBarenbHbIX opranuzanuidi. M.: [IpocBemnienue, 2015

20. Bunenknn H.A., Koxos B.M. u mp. Maremaruka-6. VYueObHuk st 6  Kiacca
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21.
22,

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

0011e00pa3oBaTeNbHBIX YUpekaeHu.- M.: Muemo3una, 2008.

Brirosckas B.B. [Toypounsie pazpaboTku o maremaruke: 6 kiacc. — M.: BAKO.20016.

Henmvan W.5., Bunenkun H.S. 3a crpanunamu yyeOHuKa Matematuku: [locobue amst yyamumxcs 5
— 6 k1. cpen.umk. — M.: IIpocsemenue,1989.

Heuaes M.II. Ypoku no kypcy «Matemaruka-6» k yaeOnuky H.5l. Bunenkuna u n1p. — M.: « 5 3a
3HaHuA»,2007.

UYecnokoB A.C., HemkoB K.W. [lupaktuueckue marepuaibl MO0 MaTeMaThke s 6 kiacca. — M.:
Kmaccuk ctuins, 2007

A uny Ha ypok marematuku. 6 kiacc: Kuwura s yuutens. M.: UzgatenbctBo « Onumi;
NznarensctBO «llepBoe ceHTsOpsi».1999.

Matemaruka: Yue0. - codecennuk st 5-6 ki. cpen. mk./ JI.H lespun, A.I'. I'eitn, 1.0 Kopsikos,
M.B. Bonkos.- M.: IIpocsenienue, 1989.

MakapserueB FO.H. A.I'. Anre6pa-7. Yacts 1.Yuebnuk.-M.: Muemo3una, 2016.

MakaperueB FO.H. A.I'. Anrebpa-8. YUacts 1.YueOHuk.-M.: Muemo3una, 2016.

MakapserueB FO.H. A.I'. Anare6pa-9. Yacts 1.Yuebuuk.-M.: Muemo3una, 2016.

I'eomerpust: yueo.mus 7-9 i/ [JI.C. Aranacsu, B.®.Byry3os, C.b.KagomueB u ap.]. — M.:
[Ipocsenienue, 2016.

I'eometpus: paGouass terpanp ans 7 ki./ JL.C. Aranacsn, B.®.byry3os, [0.A.I'ma3kos,
N.N.YOaunHa. — M.: [IpocBemenwne, 2004 - 2010.

W3yuenue reomerpun B 7, 8, 9 kiaccax: MeToa.pekoMeHanuu: kH. g yuurens / [JI.C. AranacsH,
B.®.byry30B, 10.A.I'na3zkoB u ap.]. — M.: [Ipocsemienue, 2004 - 2010.

3uB b.I'. ['eomerpus: munakr.matepuansl mis 7 ki. / b.I'.3uB, B.M.Meiinep. — M.: [IpocBenienue,
2004 - 2010.

I'eometpust: yueb. s 7-9 xin./ [JI.C. Aranacsu, B.®.byry3os, C.b.Kamomiies u ap.]. — M.:
[Ipocseuienue, 2016.

I'eometpus: paGouass Tterpanp ans 8 ki./ JL.C. Aranacsn, B.®.byry3os, [0.A.I'ma3kos,
N.N.YOaunHa. — M.: [IpocBemenwne, 2004 - 2010.

I'eometpust: yueb. s 7-9 xin./ [JI.C. Aranacsn, B.®.byry3os, C.b.Kamomiies u ap.]. — M.:
[Tpoceemenue, 2004 - 2010.

I'eomerpust: pabouas terpagp ans 8 xi./ JI.C. Aranacsn, B.®.byrysos, !0.A.I'ma3kos,
N.N.YOauna. — M.: [IpocBemenwne, 2004 - 2010.

3uB b.I'. 'eomerpus: munakr.marepuanst 11 8 ki. / b.I.3uB, B.M.Meiinep. — M.: Ilpocsenienue,
2004 - 2010.

Nzyuenne reometpun B 7, 8, 9 kinaccax: MeToa.pekoMeHaanuu: kH. 1 yaurens / [JI.C. AranacsH,
B.®.Byty308, }0.A .I'naskos u ap.]. — M.: TIpocserenue, 2004 - 2010.

Feomerpust: yued. a1 7-9 wi./ [JI.C. Aranacsn, B.®.Byry3os, C.b.Kagomues u ap.]. — M.:
[Ipocsemienue, 2016.

I'eomerpust: pabouas terpagp ans 9 xin./ JL.C. Aranacsn, B.®.byrysos, !0.A.I'ma3kos,
NN KOauna. — M.: IIpocsemenune, 2016.

I'eometpust: yueb. s 7-9 xi./ [JI.C. Aranacsu, B.®.byry3os, C.b.Kamomiies u ap.]. — M.:
[Ipocsemienue, 2016.

I'eomerpust: pabouas terpagp ang1 9 xin./ JL.C. Aranacsn, B.®.byrysos, !O.A.I'ma3kos,
N.N.YOnuna. — M.: IIpocsemenue, 2016.

3uB b.I'. 'eomerpus: munakr.marepuanst st 9 ki. / b.I'.3uB, B.M.Meiinep. — M.: Ilpocsemienue,
2016.

JlonoJiHMTeIbHASA JINTepaTypa:

1.

2.

3.

A.I'. Mopnkosuy, [1.B.CemenoB Co6riTus. BepositHoctu. Cratuctudeckas 00paboTka 1aHHBIX. 7-
9 knaccel. — M.: «MHeMo3uHa»,2003;
Anrebpa. 7 KJacc. 224 JIMArHOCTHUYECKUX BapUaHTOB/ [Tanapuna B.1..
HammonansHoeropasosanue, 2012r.
Anrebpa. 7 wimacc. Temarmueckue Ttecthl st moarotoBku k ['MA./ aBrt.-coct.: JLII. mowmerr.-
SApocnasne: Axkanemus passutus, 2012r.
AnreOpa: c0. 3amaHuil UIsi TOATOTOBKK K UTOroBoi arrectanuu B 9 xi. / JI.B. Ky3nenosa, C.B.
CyBopoBa, E.A. bBynumosuu u nip. — M.: [Ipoceemienue, 2004;
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B.1.’Koxog, JI.b.KpaitneBa Ypoku anreOps! B 7 kinacce - M.: «Bepbym - My, 2000;
6. I'eomerpusi. 7 KJIacc. 120  mmarHoctmyeckux  BapuantoB/  Ilamapmna  B.W..
HammonansHoeropaszosanue, 2012r.
7. T'maszkoB FO.A., INamamBmim M. . Tectsl mo anredpe. 7 knacc. K yueOnuky MaxkaperaeBa 0. H. u
ap.-M.: Dx3amen, 2010r.
8. T'oroBumcsa xk 'MA. Anrebpa. 7 kimacc. UtoroBoe tectupoBanue B hopmaTe dK3aMeHa/aBT.-COCT.:
JLIL. donewu.- SApocnasnb: Akanemus pa3sutus,2011 r.
9. EpmoBa A.Il., I'ono6opoarko B.B., EpmoBa A.C.CamocTosTeNbHBIE U KOHTPOJIbHBIE PAaOOTHI 1O
anredpe u reomeTpun s 7 kinacca.— M: Minekca, 2005r.
10. KoncrpyupoBaHue COBPEMEHHOI'O ypoka maremaTuku: KH. jiusa yuutens / C.I'. ManBenoB. — M.:
IIpocsenienue,2005.
11. KonTpoasHO-u3MepuTenbHbie MaTepuanbl. Anredpa: 8 knacc/Coct. JIL.LU. MapteimeBa M.: BAKO,
2010r.
12. Marematuka 5-11 xnaccel: HeTpaAUIIMOHHBIE (JOPMBI OpraHU3allMd KOHTPOJIS Ha YpOKax / aBT.-
coct. M.E. Ko3una, O.M. ®aneesa. - Boarorpaa, Yuurens, 2007;
13. Mumenko T.M. TemaTudeckue TECThI 10 reoMeTpuu: 7-i KiI.: kK yueOHuky JI.C. AtanacsHa u zip.
«["eomerpust. 7-9tknacce».- M.: Dxk3amen,2008r.
14. HIL.Koctpukuna 3afaud MOBBIILIEHHOW TPYIHOCTH B Kypce airedpel 7-9 kiaccoB - M
[Ipocseuienue», 1991.
15. AnreGpa: »eMeHThl CTATUCTUKH U TEOPUM BEPOSATHOCTEW: ydyeO.mocobue i yyammxces 7-9 KiL
obmeoOpasosar. yupexacauii/ F0.H. Maxkapsrae, H.I'. Munmtok; nox pea. C.A. TenskoBckoro —
M.: IIpocsemienue, 2005r.
16. Bpoxackuit S C. Crarucruka. BeposaTtHocCTs. Kombunaropuka
M.: OO0 «M3narensctBo OHUKCY»: OO0 «M3aatenbetBo «Mup u O6pazoBanue, 2008.
17. bynumoBuu b. A., bynsiueB B. A. BepostHocTh M cratuctuka. 5—9 kinaccel: [locobue mns
obmieoOpasosar. yueb. 3aBenenuii.-M.: Ipoda, 2002r.
18. 'eomerpus B Tabmmmax. 7—11 ki.: cmpaBoyHoe mocobue / aBT.-coct. JI. M. 3BaBuu, A. P.
PsizanoBckuit. — M.: JIpoda, 2005r.
19. 3BaBuu JIL.U., PszanoBckuii A.P. Anrebpa B Ttabmumnax. 7—I11 ki CrnpaBouHoe mocobue. - M.:
Hpoda, 2004r.
20. Macnosa T.H., Cyxonckuit A.M. CnpaBoYHUK IIKOJFHUKA MO Maremartuke. 5S—I11 kmaccel. M.:
Onukc, Mup O6paszosanus, 2008r.
21. MMuaypun JI. ®. 3a crpanunamu ydeOHUKa anredpsr: KH. mis ygamuxes 7-9 ki, cpem.ank.- M.:
IIpocemenue, 1990.
HNurepHeT-pecypcehl, KOTOPbIEe MOTYT ObITh HCIOJIb30BAHBI YUUTEJIEM H YYAIIMMUCS 1JI51 O/I-
TOTOBKH YPOKOB, COO0IIICHHUI1, JOKJIA10B U pedepaTos:
* http://fcior.edu.ru/
 http://festival.1september.ru/
 http://gorkunova.ucoz.ru/
 http://karmanform.ucoz.ru/index/0-6/
http://konspekturoka.ru/
» http://le-savchen.ucoz.ru/
* http://school-collection.edu.ru/
* http://um100.ru/
* http://www.alleng.ru/
*  http://www.openclass.ru/
http://www.zavuch.info/
Mamepuanvno-mexnuueckoe obecneuenue
Texnuueckue cpedcmsa.
Kabuner wmaTeMaTuku, KOMIBIOTEp, MYJIbTUMEAUNHBIM MPOEKTOpP, 3KpaH MPOEKIMOHHBIMH,
CBOOOJTHBIN TIOCTYI B HHTEPHET B KAOMHETE MaTeMaTHKH
Yuebno-npakmuyeckoe 0bopydosanue.
AynutopHasi 10cKa ¢ MArHUTHOM MOBEPXHOCTHIO U HAOOPOM MPHUCTOCOOICHUN I KpeTUIeHus Jie -
MOHCTpPalMOHHOTO MaTepuana.
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Cmenovl 015 kabunema Mamemwamuxu

1. Crenn-yromnok "FOubIil MmaTemaTHk"

2. Ctenn "®opMyIbl JUTs pelieHHs 3a/1a4 0 MaTeMaTHKe"

3. Crenn-nenra "Brimarommecs aesrend MaTeMaTuku"
Hupopmayuonnvie cpedcmea

-MynbruMenuitHpie 00ydYarolide MpPOrpaMMbl M 3JEKTPOHHBIE Y4eOHBIE HW3/IaHUS IO OCHOBHBIM
paszenam Kypca MaTeMaTUKH.

-OnekTpoHHass ©0a3a MAaHHBIX IS CO3/JaHHUS TEMAaTHYECKMX M MTOTOBBIX Pa3HOYPOBHEBBIX Tpe-
HUPOBOYHBIX U MPOBEPOYHBIX MATEPUAIOB JJIsi OpraHU3alud (POHTAIHHOW W WHIWBHUIYATBHOU
paboTHI.
Lemoncmpayuonnoe
Ha6op «Yactu 1nieioro Ha kpyre» (IIpocThie ApOOH);
KommiekT «Ocu kooparHaT;
KoMI1ekT HHCTPYMEHTOB KJIACCHBIX;
JIuneiika knaccHas 1 M nepeBsiHHAs,
JInHelika kimaccHas miactMaccoBas 60 cM;

Mopenp-anmnukanus «YucioBas npsamasi;

Hab6op reomerpudeckux Tesn JeMOHCTPALIMOHHBIN;

HaGop npo3payHbIX reOMETPHYECKUX TN ¢ CEYCHUAMH (pa30OopHBIif);

Ha6op uudp, 6ykB, 3HaKOB ¢ MArHUTHBIM KPETJICHUEM (JJAMUHUPOBAHHBIN );

TpaHcrOpTUP KIJIACCHBIN JIACTMACCOBBIN;

VYTronbHUK KIacCHBIN m1actMaccoBbli, 30 u 60 rpaaycos:

VYTonbHUK KIaCCHBIH IJIaCTMacCOBbIH, 45 u 45 rpanycos;

[{upKynb KJIaCCHBIHN TJIaCTMACCOBBIN;
JlaboparopHbie HAOOPHI,

Kacca-eep mudp ot 0 1o 20;
JlaboparopHbIit HA0Op I U3TOTOBJICHHS MOJCIICH TI0 MATEMATHKE;

Hab6op «Tema reomeTpuueckuey.
Lleuamuvie nocobus:

JleMOHCTpallnOHHBIE TAOIUIIBI:

[To maTematuke, u 1 (1-6 ki1, 8 mT);

ITo matemaTuke (cTapias mKomia);

KommiekT Tabnuir mo reomerpun «I[Inanumerpusi. Muoroyronsaukny», 10 Tabnui, dopmat Al, nam.;
Kommnekt Tabnui no reomerpun «Ilnanumerpus. Okpy)HOCTb», 8 Tabnu, popmar Al, nam.;
KommiexkT Tabmui no reomerpun «Ilnanumerpus. [IpeoOpazoBanus ¢uryp. Koopaunarel. Bektopsi»,
10 Tabmum, Al, mam.;

KommiekT Tabmur no reometpun «IInanumerpus. Tpeyronsauku », 14 tabmui, Al, mam.;
«Anrebpa, 7 Kiaccy;

«Anrebpa, 8 Kiace;

«Anredpa, 9 kinaccy;

Tabnuipl JEMOHCTPAIIMOHHBIE!

«BekTops»;

«I"'eometpus, 7 Kmacc;

«"eomeTtpus, 8 kaccy;

«I"eometpus, 9 knaccy;

TabGmuiel JeMOHCTpalMOHHBIE:

«DYHKINHT U UX TPAPUKI;

«Maremaruka 5 kiaccy;

«MaremaTtuka 6 Kiaaccy,

TabGmuiel JeMOHCTpalMOHHBIE:

«MHOrorpaHHUK#NY;

«MHOTrOyroJIbHUKNY;

«HepaBeHncTBa. Perienne HepaBeHCTBY;

«IIpousBoyiHas U €€ TPUMEHEHHUEY;
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«CtepeomeTpus»;

«TpeyronbHUKNY;

«TpuroHoMeTpudeckre ypaBHEHUsI U HEPABEHCTBAY;
«TpuroHomerpuueckue QyHKIUNY;
TaOnuis! o reoMeTpun 7 Kiacey;

TabauIEl 10 MaTEMATHKE, YacTh 2 U 4acTh 3;
[TopTpeTh! BbIIAOMIMXCS MATEMATHKOB.
[TopTpeTsl MaTEMaTHUKOB.

Tpancnapanmeol.

«Anrebpa. OyHKIIUNY

«I'eomerpus. [nannmerpus»
«["eomerpuueckue GUrypsn»

«M3Mepenne reOMEeTpUYECKUX BETUYMHY
«IToctpoenue rpadukoB HYHKIIHI
«CBoiicTBa QyHKIIHIT»

«Dynknuu. X cBolicTBa U rpaduKm».
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TemaTudeckoe NJJAaHHPOBaHHUE C ONPEaACJCHUEM OCHOBHBIX BU/10B y‘lGﬁHOﬁ ACATECIbHOCTH

S kJaacc:
Ha3Banue treMbl Koanuecto | KomnuectBo OCHOBHEIE BU bl ACATCIIBHOCTH 06yqafoumxc;1
4acoB 3a4€TOB/KOHTP.padboT

I'masa 1. Jluauu 7 TectupoBaHue, MaTeMaTUYECKUN JUKTAHT

I'maa 2. HarypanbHsbie 13 YcTHBIN cueT, MaTeMaTHISCKUM JUKTAHT

yucia

I'maBa 3. [leiictBus ¢ 26 2 @poHTANBHBIN OIPOC, MATEMAaTUYECKHI

HATypaJbHBIMU YHCIIAMU JIUKTaHT, KOHTPOJIbHAas paboTa

I'maBa 4. Hcnonbs3oBaHue 13 1 @OpoHTANBHBINA OIPOC, MATEMAaTUYECKUN

CBOMCTB  JECUCTBUH  IpuU JTUKTaHT, KOHTPOJIbHAas paboTa

BBIYHCIICHUSIX

I'maBa 5. MHOTOYTOJIBHUKH 7 OpoHTaANBHBIN OMPOC, MATEMATUYECKUI
JIUKTaHT, YCTHBIN CYET

I'naBa 6. JlenumocTs yucen 15 1 OpoHTaNBHBIN OMPOC, MATEMATUYECKU I
JMKTaHT, KOHTPOJbHAs padboTa

I'maBa 7. TpeyrosbHuUKU u 9 OpOHTAIBHBIN ONPOC, MATEMATUYECKUI

YETBIPEXYTOJIbHUKU JIUKTAHT, YCTHBIM CUET

I'naBa 8. JIpobu 20 1 ®poHTATBHBIN OMPOC, MATEMATHYCCKUI
JMKTaHT, KOHTPOJbHAs paboTa

I'maBa 9. [leiictBus ¢ 35 2 @poHTANBHBIN 0IPOC, MATEMAaTUYECKHM

Ipo0siMu JUKTaHT, KOHTPOJIbHAas paboTa

I'naBa 10. MHOrOrpaHHUKH 11 @pOHTAIBHBIN OIPOC, MATEMATHYECKUI
JIUKTAHT, YCTHBIA CUET

I'maa 11. Tabmuusl wu 7 @pOHTAIBHBIN OIPOC, MATEMATHYECKUI

JMarpaMMbl JIUKTaHT, YCTHBIA CUET

Hrorosoe noBropeHue 12 @pOHTAIBHBIN OIIPOC, MATEMATHYECKUI
JIUKTaHT, YCTHBIM CUET, OTYET

Hrorosas KOHTPOJIbHAS 1 Wrorosast koHTpOIbHAs paboTa

pabota

HUTOTO: 175 8
6 kaacc:
Haszsanue Tembl KonmuectBo | KonngecTBo OCHOBHBIE BUJIBI JCSITEILHOCTH 00YJaIOIIUXCSI
4acoB 3a4ETOB/KOHTP.pabOT

I'maa 1. J[pobu u 19 1 KonrtponbHas paborta, camocTosiTenbHas

MPOLICHTHI pabota

I'maBa 2. Ilpsmele wu 8 1 Y CTHBIN cUeT, MaTeMaTUYECKUN TUKTAHT,

MJIOCKOCTH B TIPOCTPAHCTBE Kontponbnas pabota, camocTosiTenbHas
pabota

I'maa 3. JlecaTndHbIe 10 1 YCcTHBIN cYeT, MaTEMaTHUECKUM JUKTAHT,

Ipoou KonTponbHas paboTa, caMOCTOSTENbHAS
pabora

I'maBa 4. [eiictBus c 31 3 VY CTHBIN cUeT, MaTeMaTHYeCKUN TUKTaHT,

JECATUYHBIMH JIPOOSIMU Kontponbras pabota, camocTosiTebHas
paboTa, MpOeKT

I'maBa 5. Oxpy’HOCTb 10 1 VY CTHBIN cUeT, MAaTEMAaTUYECKUN TUKTAHT,
KonTponbHas paboTa, caMOCTOSTEIbHAS
paboTa, MPOEKT

I'maBa 6. OrtTHomICHUA U 14 1 VY CTHBIN cUeT, MaTeMaTHYeCKUN TUKTaHT,

MIPOIICHTHI Kontponbnas pabota, camocTosiTebHas
paboTa, MpOeKT

I'maBa 7. Cummerpus 9 1 VY CTHBIN cUeT, MAaTEMAaTUYECKUI TUKTAHT,
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KontponsHas paboTa, camocTosTeIbHAS
paboTa, MpOeKT

I'maa 8.  BreipaxxeHus, 15 1 VCTHBIN cUeT, MaTeMaTHYeCKUH TUKTAHT,
dbopMyIIbI, YypaBHCHHUS KonTponbHas paboTa, caMOCTOSTEIbHAS
pabora
I'maBa 9. Ilenble uncna 14 1 YCTHBIM CYET, MATEMATUYSCKUM JUKTAHT,
KonTponbhas pabota, caMoCTOsTENbHAS
paboTa, MpoeKT
I'maBa 10. MmuoxecTBa. | 16 - VCTHBIN cUeT, MaTeMaTHYeCKUM TUKTAHT,
Komb6unaropuka KonTponbHas paboTa, caMOCTOSTEIbHAS
pabora
I'maBa 11. PamuoHanbHEIS 16 2 YCcTHBIN cYeT, MATEMAaTHUYECKUM JUKTAHT,
yucna KonTponbhas paboTa, caMoCTOsTENbHAS
pabota
I'maBa 12. 10 1 VCTHBIN cUeT, MATEMAaTHYECKUH TUKTAHT,
MHOroyrojabHuKu U KonrtponbHas pabora, caMocTosTEIbHAS
MHOTOTPaHHHUKHU paboTa, MPOEKT
[ToBTOpeHue 3 1 Utorosas KonrponsHas pabora
7 kaacc (aareodpa):
HazBanue TemMbl KomnuectBo KoanuectBo OCHOBHEIE BUJbI ACATCIIBHOCTU 06yqalo1u1/1xc;1
4acoB 3a4eTOB/KOHTP.padbOT
I'maa 1. Beipaxenus, 21 2 YCTHBIN cUeT, MaTeMaTUYECKUN AUKTAHT
TOXJIECTBA, YPAaBHEHUS.
['maBa 2. @yHKIMH 11 1 OpOoHTATBLHBIN OMPOC, MATEMATHYCCKUIT
JTUKTAHT, KOHTPOJIbHASI paboTa
I'maBa 3. Crenenp ¢ 12 1 @pOoHTANBHBIN ONPOC, MATEMAaTUYECKUI
HATypaJIbHBIM JUKTAHT, KOHTPOJIbHAs paboTa
MOKAa3aTeJIeM.
['maBa 4. MHOTOUJIEHBI. 19 2 @poHTABHBIN 0IPOC, MaTEMaTHUYECKHUM
JTUKTaHT, YCTHBIN cUeT
I'maBa 5.Dopmyiibl 18 2 OpOHTAIBHBIN ONIPOC, MATEMATUYECKUI
COKpAIIIEHHOTO JTUKTAHT, KOHTPOJIbHAS paboTa
YMHOXEHHSL..
I'maBa 6. Cucremsl 12 1 @pOHTAIBHBIN ONPOC, MATEMATUYECKUI
JIMHEUHBIX YPaBHEHUU JIUKTAHT, YCTHBIN CYET
IToBTOpEHUE 12 1 Hrtoroas konTpoapHas pabora
HUTOI'O: 105 11
7 kaacc(reomerpus):
Haszsanue Tembl Konmuectso | KonndecTBo OCHOBHBIE BUJIBI JCSITEILHOCTH 00YJaIOIINXCSI
JacoB 3a‘IeTOB/KOHTp.pa6OT
I'maBa 1.HauanbHbie 10 1 KonrtponbHas paborta, TeopeMbl U
T€OMETPUUECKHE CBEIACHUSI. JIOKa3aTeJIbCTBA TEOPEM
I'naBa 2. TpeyronbHUKN 17 1 KonrponbHas pabora, TeopeMbl 1
JIOKa3aTeNIbCTBA TEOPEM, CAMOCTOSATEbHAS
paboTa, MpOeKT
I'maBa 3. IlapamnenbHble 13 1 KonTponbHas pabota, TeOpeMbl U
psIMbIE JIOKA3aTeNbCTBA TEOPEM, CAMOCTOATEIbHAS
paboTa, MPOEKT
I'maBa 4. CooTHOUIEHUS 18 2 KonTponbHas pabota, TeOpeMbl U
MEXIYy  CTOpOHAMH u JIOKA3aTeNbCTBA TEOPEM, CAMOCTOATEIbHAS
yrilaMy TPEYTOJIbHHKA. paboTa, MPOEKT
I'naBa 5. [ToBTOpeHue 10
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UTOTO: | 70 5
8 kiacc(anredpa):
HasBanue TeMbl KonnuectBo KommuecTBo OCHOBHBIE BHIBI ACITEIHHOCTH 00YJIarOIIUXCS
4acoB 3a9€TOB/KOHTP.paboT
I'maBa 1. PammonanbHble 23 2 TecTupoBanue, MaTEMaTHUYECKUN JUKTAHT
Ipodu
I'maa 2. KBgaaparHbie 20 2 Y CTHBIN cUeT, MATEMATHYECKUNA JUKTAHT
KOpHU
I'maBa 3. KBsagparHbie 23 2 @pOoHTAIBHBIN 0IIPOC, MATEMaTUUYECKUM
YpaBHEHUs JUKTaHT, KOHTPOJIbHAs paboTa, MPOEKT
I'naBa 4. HepaBencrBa 18 2 @pOoHTAIBHBIN 0IIPOC, MATEMaTUYECKUI
JMKTaHT, KOHTPOJIbHAas paboTa
I'maBa 5. Crenenp c 10 1 @poHTAIBHBIN 0IIPOC, MATEMaTUYECKUM
L[EJIbIM [10KA3aTENEM JUKTAHT, YCTHBIA CYET
IToBTOpCHME 11 1 Hrtorosas koHTpoabHAs paboTa
HNTOI'O: 105 10
8 kyacc (reomerpus):
HasBanwne TeMbl KomnuecTBo KomngectBo OcCHOBHEBIE BUBI JCATCIIbHOCTHU 06yqa}01111/1xc;1
4acoB 3a4€TOB/KOHTP.padboT
BBoaHoe noBTopeHue 2 YCTHBIN M TUCBMEHHBIN OIIPOC
['maBa 14 1 KoHnTtposbHast pabota, TeopeMbl U
1.YeTblpexyroJbHUKH. JI0Ka3aTeNbCTBA TEOPEM, CAMOCTOATEIbHAS
paboTa, MPOEKT
I'naga 2. [1nomanp 14 1 KonTponbHas pabota, TEOpEMbI U
JI0Ka3aTelIbCcTBA TEOPEM, CAMOCTOSATEIbHAsS
paboTa, MPOEKT
['maBa 3. [TonoOHbIe 19 2 KoHnTtposbHast pabota, TeopeMbl U
TPEYroJIbHUKU JI0Ka3aTeNNbCTBAa TEOPEM, CAMOCTOATEIbHAS
paboTa, MPOeKT
I'nmaBa 4. OkpyXHOCTb 17 1 KonTponbHast pabota, TeOpeMbl U
JI0Ka3aTeNNbCTBA TEOPEM, CAMOCTOATEIbHAS
paboTa, MPOEKT
I'maBa 5. IToBTOpEeHne 4
HNTOI'O: 70 5
9 kjacc(aareopa):
Ha3Banue temsl Kommaectso Komngectso OCHOBHBIE BH/IBI ACATEIHHOCTH 00YJIaIONINXCS
4acoB 3a4€TOB/KOHTP.pabOT
IToBTOpEeHNE Kypca 2 VY CTHBIN U MUCBMEHHBIHN OIIPOC
anreOpsl 7 — 8 KJ1accoB
I'maBa 1. KsanpaTtuunas 22 1 YCcTHBIN cUyeT, MaTeMaTHYSCKUM JUKTAHT,
byHKITISA KOHTpOJIbHas paboTa
I'maBa 2. VYpaBHeHus wu 14 1 OpOHTAIBHBIN OIIPOC, MATEMATUYECKUI
HEpPaBeHCTBA C  OJIHOM JTUKTaHT, KOHTPOJIbHAs paboTa, MPOEeKT
IIEPEMEHHOMN
I'maBa 3. VYpaBHeHus wu 17 1 @pOHTAIBHBIN ONPOC, MATEMATUYECKUI
HEpPAaBEHCTBA C  AByMs JMKTaHT, KOHTPOJIbHAS paboTa
NePEMEHHBIMU
I'naBa 4. Apudpmernueckas 15 2 @pOHTAIBHBIN 0IIPOC, MATEMATUYECKUH
U reoMeTpHuuecKas JUKTaHT, YCTHBIN CUET
IIPOrPECCUU
I'maBa S. OneMEHTBI 12 1 DpOHTAIBHBIN OIIPOC, MATEMATUYECKUI
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KOMOWHATOPUKHA W TEOPUHU

JUKTaHT, YCTHBIN CUET, MPOEKT

BEPOSATHOCTEMN
IToBTOpEHME 20 1 Hrorosas koHTpoabHAs paboTa
NTOI'O: 102 7
9 kjacc(reomerpus):
Ha3Banue teMbl KonnuecTBo KonuuectBo OCHOBHEIE BUbI ICATCIIBHOCTHU
4acoB 3a4eTOB/KOHTP.padoT | o0ydaromuxcs

I'naa 1.BekTopsl 8 TEOPEMBI U JJOKA3aTEIbCTBA TEOPEM

I'nmaBa 2. Meton 10 1 KonrponbHas pabora, TeOpeMbl 1

Koopaunat JI0Ka3aTeIbCTBa TEOPEM,
CaMOCTOsITeNIbHAs paboTa, IPOEKT

I'maBa 3. CooTHOIICHUS 11 1 KoHnTtposbHas pabota, Teopemsl 1

MEXIy CTOPOHAMH H JI0Ka3aTeIbCTBA TEOPEM,

yriaMu TpeyrojbHUKa. camocTosTelbHas padoTa, MPOeKT

CkansipHoe

MIPOU3BEICHUE

BEKTOPOB

I'maBa 4. Jaa 12 1 KoHTtposbHast pabota, TeOpeMbl U

OKPY>KHOCTH U JI0Ka3aTeIbCTBA TEOPEM,

10N/l Kpyra camocTosiTellbHas paboTa, MPOEKT

I'naBa 5. JIBumkeHus 6 1 KonrtponbHas pabora, IpoeKT

I'maBa6. Havanshbie 8 CamocrosTenbHas paboTta, TeOpeMbI U

CBEICHUS u3 JI0Ka3aTeIbCTBA

CTEpEOMETPUU

IToBTOpeHune 11 YCTHBIN U TMCBMEHHBIN OIPOC

NTOI'O: 68 4
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