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HOACHUTEJIBHAS 3AIIMCKA
Pabouasi mporpaMma OCHOBHOTO 0011ero oOpa3oBaHMsl MO aiaredpe CoCTaBieHAa Ha
ocHoBe DyHIAMEHTAILHOTO Si[pa CojepxkaHusi oOuiero oopazoBanusa u TpeboBaHuit
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00111€00pa30BaTEIbHON MpOrpaMMbl OCHOBHOTO
oOmero oOpa3oBaHUs, TPEACTAaBICHHbBIX B DefepalbHOM TIOCY/IapCTBEHHOM
oOpasoBarensHOM CcTaHAapTe obOmero obpasoBanus u YMK Anre6pa. 7-9 kmaccel
aBTOpOB.-cocTaBurelnieid. A.I'. Mepaiska, B.b. ITononckoro, M.C. SIkupa u ap. B Hel
TaK)K€ YUYUTBIBAIOTCA OCHOBHBIE HWJE€W W TOJNOXKeHHs IIporpamMmbl pa3BuTus u
dbopMUpOBaHUSI YHUBEPCAIBHBIX YYEOHBIX JCHCTBUM JJI1 OCHOBHOTO OOIIETrO
o0pa3oBaHUs.
HOPMATHUBHO-ITIPABOBBIE TOKYMEHTBI,
OBECIIHEYUBAIOILINE PEAJIMZALINIO ITPOT'PAMMBbI

[Ipuka3z MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit denepamun ot 17 nexadbps

2010 r. Ne 1897 «O06 yTBepxkaeHn# GpeaepaabHOTO TOCYIapCTBEHHOIO0 00pa30BaTEIbHOIO
CTaH/JapTa OCHOBHOT'O OOIIIETO 00pa30BaHUs»;

[Tpuka3z Munucrepctsa npocenieHus: Poccuiickoii @enepaunn ot 31 masg 2021 r. Ne 287

«O0 yTBepxkaeHnu (enepasbHOro TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHaAapTa
OCHOBHOT'0 00111ero 00pa3oBaHUs»;

[Ipuka3 Munucrepctsa npocsemenus Poccniickon @enepannn ot 18 mast 2023 r. Ne 370

«O0 yTBepxkaeHnH (eaepanbHoil 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0pazoBaHuUs;

VYcraB MAOY ['mmuazusg Ne3

OcHoBHasi o0OpasoBarteyibHasi MporpaMmMa OCHOBHOTO oOIero obpazoBanus MAOY

I'umaazmsa Ne3.

Co3HarenbHOE OBJIAJICHHE YYAUIUMUCSA CHUCTEMOW anredpanyvyeckux 3HAHUW U YMEHH

HGO6XOI{I/IMO B HOBCCI[HGBHOﬁ JKU3HU Ui U3YUYCHUA CMCKHBIX JUCHHUILIMH U

MIPOJIOJDKEHUS 00pa30BaHUsI.

[IpakTrueckass 3HaYUMOCTh IIKOJIBHOTO Kypca anredpbl 0OyClOBJIEHAa TEM, YTO

ee NpeaAMCTOM SABJIAIOTCA KOJMYCCTBCHHLIC OTHOIICHUA I[GﬁCTBHTCHBHOFO MHDpPa.



MaremaTudeckass MOATOTOBKa HEOOXOauMa il MOHUMAaHUS TPUHIIMIIOB
YCTPOMCTBA M UCIOJb30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPUSTHS HAyYHBIX U
TEXHUYECKUX TMOHATHM W wuaed. MaremaTuka SBISETCS S3bIKOM HAyKu U
TeXHUKH. C €€ MOMOIIBI0 MOJCIUPYIOTCA U M3Y4alOTCs SIBIICHUS W TPOILIECCHI,
MIPOUCXOJIAIINE B IPUPOJIE.
eaun o0yuenus aaredpe B 7-9 kinaccax onpeaesieHbl CISIyIONIIM 00pa3oMm:
® OBJIQJICHHE CHUCTEMOW MAaTEMaTHYCCKUX 3HAHWN U YMEHUH, HEOOXOMMMBIX IS
MPUMEHEHHS B MPAKTUYECKON JEITEILHOCTH, U3YYEHUSI CMEKHBIX TUCIUILINH,
IIPOJIOKEHUS 00pa30BaHMUS;

® HHTEIUICKTYaJIbHOE pasBuTHE, dbopmupoBaHue KadyecTB JIMIHOCTH,
HEOOXOUMBIX YEJIOBEKY JIJIsl TTOJTHOLICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MAaTEMAaTUYCCKOM NCATEIIBHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
KPUTUYHOCTH MBIIUICHUS, UHTYUIMU, JIOTUUYECKOTO MBIILICHUS, 3JIEMEHTOB
AITOPUTMUYECKON KYJBTYPBI, MIPOCTPAHCTBEHHBIX MpeJICTaBIICHUH,
CITOCOOHOCTH K TIPEOJIOJICHUIO TPYIHOCTEH;

e (opmupoBaHue TMpeACTaBICHUN 00 HIASIX M MeToJdaX MaTeMaTHKH Kak
YHUBEPCAIBHOTO SI3bIKA HAYKH M TEXHUKH, CPEJICTBA MOJCIUPOBAHUS SIBICHUI
Y TIPOIIECCOB;

® BOCHHUTAaHUE KYJIbTYpbl JIMYHOCTH, OTHOIICHUE K MaTEMaTHKE KaK K 4YacTH
0011IeUeIOBeYeCKON KYJIBTYPhI, HTparoIieii ocoOyr0 poiab B OOIICCTBEHHOM

pPa3BUTHH.

B xone oOydenuss anreOpe 1O MaHHOW TMporpaMMe C HCIOJIb30BAHUEM
yuyeOHMKa W METOJWYECKOTO TOCOOUS HJIsi YUHTENs, PEIIaroTCs CIeAyIOIne
3a/1a4n:
® Da3BHTHE BBIYHCIUTEIBHBIX M (HOPMATBHO-ONIEPATHBHBIX alTeOpandecKux

YMEHHI 0 YPOBHsI, TIO3BOJISIONIETO YBEPEHHO MCTOIB30BaTh UX MPH PEIICHUU

3a/lad MaTeMaTUKU W CMEXHBIX MpeAMEeTOB ((u3HMKa, XWUMHS, OCHOBBI

MH(OPMATUKU U BBIUMCIUTENFHON TEXHUKH U . );



® YCBOCHHE armapara ypaBHEHUH M HEPABEHCTB KaK OCHOBHOTO CpPEICTBa

MaTeMaTUYeCKOT0 MOACIUPOBAHUS MTPUKIIATHBIX 33]1a4;
® OCyIIeCTBICHUE (PYHKITMOHAIBHOMN IMOATOTOBKH yUaIXCS;
® OBJAQJICHHEC KOHKPETHBIMH 3HAHUSIMH HEOOXOMUMBIMU [JIi TPUMEHEHUS B

IPAKTUYECKOM JCSITEIIbHOCTH;
® BEHISBICHHE W PA3BUTHE MATEMATHYECKUX CIIOCOOHOCTEH, MHTEILIEKTYaTIhbHOTO

Pa3BUTHS YYEHUKA.

AnreOpa sIBISIETCS OJHUM M3 OINOPHBIX IMPEIMETOB OCHOBHOM IIKOJBI: OHA
oOecrieuynBaeT M3y4YCHHE APYTHX JWCIHUIUIMH. B mepByro odepenp 3TO OTHOCHUTCS
K TIpeIMeTaM ECTECTBEHHO-HAYyYHOTO IMKJIa, B YaCTHOCTU K (usuke. Pa3Burtune
JIOTUYECKOTO MBIIUICHUS YydYaluxcss npu oOydeHuu anredpe crnocoOCTBYeT
YCBOCHUIO TIPEAMETOB T'YMAaHHTAPHOTO IMKJa. [IpakTrdeckue yMeHUsS W HaBBIKA
anredpanveckoro xapaxkTepa HEOOXOIUMBI ISl TPYAOBOM M TPO(deccHOHaTbHOM
MMOATOTOBKH MIKOJTHHUKOB.

Pa3Butre y y4amuxcsi TpaBWIBHBIX TMPEJACTABICHUNW O CYIIHOCTH W
IPOUCXOXKJICHUN aNreOpandeckux aOCTpaKIuii, COOTHOIIEHUU pPEaTbHOTO H
WJICAUTBHOTO, XapakTepe OTPAXKECHUS MATEMATHYECKOW HAyKOW SBICHUN U
IIPOLIECCOB peajbHOTO MHpa, MeCTe aireOpbl B CHUCTEME HayK H POJH
MaTeMaTHYeCKOr0 MOJCIUPOBAaHUS B HAyYHOM TIO3HAHWW W B IPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YyUalllUXCAd U KauyecTB
MBIIUICHUS, HEOOXOAUMBIX ISl aalTallid B COBPEMEHHOM HWH(OPMAIMOHHOM
oO1IecTBe.

TpeOyss OT ywammxcsi yYMCTBEHHBIX M BOJIEBBIX YCHWJIWW, KOHIICHTPAIIUU
BHUMAaHMs, AaKTHUBHOCTH  pa3BUTOTO  BOOOpakeHHWs, anrebpa  pa3BUBacT
HPABCTBEHHBIC  YEPTHl  JIMYHOCTH  (HACTOMYMBOCTH,  IIEICYCTPEMIEHHOCTbD,
TBOPUYECKYI0 aKTUBHOCTb, CaMOCTOSTEIBHOCTh, OTBETCTBEHHOCTH, TPYIOIIOOUE,
JUCHUIUIMHY M KPUTUYHOCTh MBIIUICHHS) W yMEHUE apryMEHTHPOBAHO
OTCTaWBaTh CBOU B3IJISABI M YOEKICHUS, a TaKXKe CIOCOOHOCTh MPUHUMATH
CaMOCTOSITEIIbHBIE PEIICHUS.

N3yuyenue anreOpbl CYIIECTBEHHO PACIIUPSIET KPYro30p Y4YalIMXCS, 3HAKOMS



UX C UHAYKIUEH M JeayKuuen, o0oOIleHreM M KOHKpETU3allhel, aHaau3oM U
CHHTE30M, Kiaccupukanmued U cucTeMaTu3anued, abcTparupoBaHUEM,
aHajorueil. AKTHBHOE WCIOJIB30BAaHME 3aJlad Ha BCEX JHTamax YydeOHOro
npoliecca pa3BUBAET TBOPUYECKHUE CIIOCOOHOCTH MIKOJIBHUKOB.

Nzydenne anreOpsl mMO3BOJISET (HOPMUPOBATh YMEHHUS M HAaBBIKM YMCTBEHHOTO
Tpylla — IUIAHUPOBAaHUE CBOEH paldOThl, MOUCK pAUUOHAIBHBIX NyTEeH €€
BBITIOJIHEHUS, KPUTUYECKAs OLICHKAa Pe3ysbTaToB. B mpoliecce n3yueHus anreOpsl
IIKOJIbHUKU JOJDKHBI HAYYHUTBCS M3JIaraTb CBOM MBICIN SICHO M MCYEPINBIBAIOIIE,
JAKOHUYHO M €MKO, MPUOOPECTH HABBIKM YETKOIO, aKKypaTHOrO M I'PaMOTHOIO
BBIIIOJIHEHNSI MATEMATHYECKUX 3aAIMCEM.

Baxueiimeld 3amadyeil MIKOJBHOTO Kypca anreOpbl SBISETCS Pa3BUTHE
JIOTUYECKOTO  MblIuieHUus  ydamuxcs. Camu  OOBEKTBI  MaTeMaTHYECKUX
YMO3aKJIIOUCHU U TIPUHATBIE B airedpe TNpaBWwia UX KOHCTPYUPOBAHUS
CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN OOOCHOBBIBATH M JIOKA3bIBATh CYXIACHMUS,
MIPUBOJUTH YETKHUE OINPENEIICHUS, PA3BUBAIOT JOTHYECKYI) MHTYULIHIO, KPATKO U
HarJISIAHO PAacKpPhIBAIOT MEXAHU3M JIOTUUECKUX TMOCTPOEHUM M ydaT HuX
npuMeHeHuto. TeM cambiM anredpa 3aHMMaeT OJHO W3 BEAYUIMX MECT B
(opMUPOBaHNN HAYYHO-TEOPETUUYECKOTO MBIIIJICHUS LIKOJBHUKOB. PackpbiBas
BHYTPEHHIOIO TapMOHHUIO MAaTeMaTHK{, (OpPMUpPYsS TMOHUMAaHHE KpacoThl U
U3SIIeCTBA MATEMAaTUYECKUX PACCYKIEHUM, anreOpa BHOCUT 3HAYUTENIbHBIN BKJIA]l
B 9CTETHUYECKOE BOCIIMTAHHUE YUALUXCSI.

Pabouast yuyeOHasi mporpamma KOHKPETU3UPYET COAEp>KaHHUE MPEAMETHBIX
TeM 00pa30BaTENbHOTO CTaHAApPTa, Na€T pachpefeieHre y4eOHbIX YacoB 10
paszenaM Kypca MaTeMaTHKH, OPUEHTHUPOBAHHOE Ha y4uyeOHHKH «Anredpa 7»,
«Anredpa 8», «Anredbpa 9» aBtopoB A.I'. Mep3nsika, B.b.Ilononckoro, M.C.
Sxupa u np.

VY4eOHblii mponecc npu OOyuYeHMHM MaTeMaTHKH OPHEHTUPOBAH Ha
palMoHANIbHOE COUYETAHUE YCTHBIX U MUCbMEHHBIX BUAOB padboT. Ocoboe BHUMaHUE
yIESeTCSl Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS YydYalluxcs, (HOPMUPOBAHUIO

HAaBBIKOB YMCTBCHHOI'O Tpydad, Pa3BUTUIO KPUTUIHOCTH MBIIIJICHHA. HCHOJ’H)S.}’IOTC?I



METO/bl TPYNINOBOW W WMHAMBUAYaJIbHOM paboThl. I[IpUMEHSIOTCS TEXHOJIOTUU
pOOJIEMHOTO ¥ TUYHOCTHO-OPUEHTHUPOBAHHOTO OOYUEHHUS.

OcHOoBHBIMU (OpMaMu TPOBEPKH 3HAHUM M YMEHUH ydaluxcs 10
MaTEeMaTuKe SIBJSIOTCA MHUCbMEHHas KOHTpOJbHAas paldoTa, CaMOCTOsITEIbHAs
paboTa, yCTHBIN ONpOC, TECTUPOBAHHUE, IK3aMEH.

OBHIASA XAPAKTEPUCTHUKA KYPCA AJITEBPBI B 7-9 KITACCAX

B kypce anreOpsl BBIACIAIOTCS CIEAYIOIIME OCHOBHBIE COACpKATEIbHBIC
TuHuM: «AnreOpa», «DyHKIMH», «OJEMEHThl MPUKIATHOM MaTEeMaTHKW,
«Auredpa B UICTOPUYECKOM PA3BUTHI.

Copepxanue paznena «Anredpa» QopMUpyeT 3HAHHMS O MaTEeMaTHYECKOM
A3bIKE, HEOOXOAMMBIE JUJIsl PEIIECHUs MaTeMaTU4YeCKUX 3aJad, 3a7ad CMEKHBIX
JUCLUIUIMH, a TAaKKe MpPaKTHUYECKHX 3anad. M3ydenuwe martepuana crocoOCTBYET
(OpMUPOBAaHHIO Yy Y4YalllUXCS MaTEeMaTHYEeCKOro amrapaTa pelieHus 3aaad c
IIOMOLIBI0 YPABHEHMI, CUCTEM YypABHEHHM W HEPABEHCTB. Marepuas JTaHHOTO
pazziena crnocoOCTByeT (OPMUPOBAHUIO Yy Y4YAIIMXCS YMEHHUS IOJIh30BaThCs
AITOPUTMaMU.

Pa3BuTre anropuTMUYECKOTO MBIIUICHUS, HEOOXOJUMOr0, B YaCTHOCTH, IS
ocBOCHHS Kypca uHpopMatuku. [IpeoOpasoBaHue CUMBOJBHBIX (POPM BHOCHUT
cnenu@UUecKuil BKJIaJ B Pa3BUTHE BOOOPAKEHUS YUAIIMXCS, UX CIOCOOHOCTEN K
MaTeMaTUYECKOMY TBOPUYECTBY. B OCHOBHOM WIKOJE MaTepual TPyNIIAPYETCS
BOKPYT PAllMOHAIBHBIX BBIPAKEHUIA.

Conepxanune  paszgena  «UuciaoBele  MHOXKECTBA»  HAIIEJEHO  HA
MaTeMaTHYeCKOe pa3BUTHE ydaluxcs, (OpMHpOBaHHE Yy HHMX YMEHHUS TOYHO,
CXKaTo M SICHO M3JaraTb MBICIM B YCTHOW W IIMCBbMEHHOM peur. Marepuan
pasziena pa3BHBAcT IOHATHE O YHUCJIE, KOTOPOE CBS3aHO C M3YYEHUEM
JNENUCTBUTEIBHBIX YUCEIL.

Lens comepxkanus kypca «DyHKUUU»- TOIYYEHUE KOHKPETHBIX 3HAHUU O
GyHKUIMM Kak BaXKHEWIIEH MaTeMaTHYeCKOM MOJenu JJisi ONUCaHUus |
UCCIEIOBaHMUS  Pa3HOOOpa3HbIX mpoueccoB. M3ydeHue 3TOro Marepuaia

CHOCO6CTBY€T PA3BUTHIO Y ydJalllUXCs YMCHHS HCIIOJIB30BATH PA3JIMYHLBIC SA3BbIKU



MaTeMaTHKH (CJIIOBECHBIM, CHMBOJUYECKHH, TpadUyecKuii), BHOCHT BKIaJ B
dbopMupoBaHrE TIPEACTABICHUN O POJIM MAaTEMATHKU B PA3BUTHH ITUBUIU3ANNNA H
KYJBTYPBHI.

Conmepxanne pasaena «IJIEMEHTHl TPUKIATHOW MaTEMaTHKW» PacKpPhIBACT
NPUKIIATHOEC M TPAKTUYECKOE 3HAYCHHE MaTeMAaTHKH B COBPEMEHHOM MHPE.
Marepuan 3Toro pasuena CrocoOCTBYeT (HOPMUPOBAHHUIO YMEHUS MPEICTABISATH
U aHAIW3UPOBATh pPA3IUYHYI0 HWHQPOPMAIMIO, TOHUMAHUIO BEPOSTHOCTHOTO
XapakTepa peanbHbIX 3aBUCHMOCTEH.

Pasnen «Anrebpa B HCTOPHYECKOM pa3BUTHH», CIIOCOOCTBYET CO3IAHHIO
OOIIEKYIbTYPHOTO, TyMaHUTapHOTo (OHA H3YyUYEeHHs] Kypca, JaHHBIA pazjeln
npeaHa3HadeH s (OpMUPOBaHUS TPEICTABICHUA O MaTEeMaTHKE KaK YacTh
00111e4eJI0BEYECKON KYIbTYPHI.

MECTO NPEJIMETA B YYEBHOM IIJIAHE

AnreOpa oTHOocuTcs K  oOpaszoBarenbHOM oOmact «Marematuka u
MH(OPMATHUKA

bazucHeblil yueOHbI (0Opa3oBaTenbHBIN) MJIAaH Ha W3y4deHue anreOpel B 7—9
KJIacCcaX OCHOBHOM IIKOJIbI OTBOJAWT 3 Yaca B HEAETIO0 B TEUEHHUE KaXKIOTO roja

oOyuenusi, Bcero 306 ypokos.

["oxp1 00yueHus KomnuectBo vacos | Konmnuectso Bcero wacoB Ha
(kmacchr) B HEJIEIIO y4eOHBIX HEJEIb y4eOHBIH rojt
7 Kyacc 3 34 102
8 kiacc 3 34 102
9 knacc 3 34 102
Bcezo uacos: 306

JINMYHOCTHBIE, METANPEJMETHBIE n INPEIMETHBIE
PE3YJBbTATBI OCBOEHUSA KYPCA AJITEBPHBI B 7-9 KIIACCAX
[IporpamMma oGecrieunBaeT NOCTHXKEHUE CIEAYIOUINX PE3ylIbTaTOB OCBOCHUS

o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O O0IIIETO 00Opa30BaHUs:




JIUYHOCHIHbLE:

1) cOpMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTU U
CIIOCOOHOCTH OO0YYalOIUXCsl K CaMOpPAa3BUTUI0O U CaMOOOPa30BaHUIO HAa OCHOBE
MOTHBAllUA K OOYYEHHWIO W TIO3HAHWIO, BBHIOOPY MajdbHEHIEro oO0pa3oBaHUs Ha
0a3e OpUEHTUPOBKU B MHUpE Mpodeccuil U MpoPECCHOHAIBHBIX MPEATIOUYTECHUH,
OCO3HAHHOMY TOCTPOEHUIO WHIWBUAYAIbHOW OOpa30BaTEIbHON TPACKTOPUU C
Y4E€TOM YCTOMYHMBBIX ITO3HABATEIIbHBIX HHTEPECOB;

2) chopMUpOBaHHOCTH KOMIIOHEHTOB LEITOCTHOTO MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECCTBEHHOM
PaKTUKH;

3) cGOpMUPOBAHHOCTh KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIICHUU U
COTPYJHHUYECTBE  CO  CBEPCTHUKAMH,  CTapIMMM WU  MJIAQIIUMHA B
oOpa3oBarenbHOM,  OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-UCCIEeI0BaTEIbCKOH,
TBOPYECKOW U IPYTUX BUIAX JAEATEIBHOCTH;

4) yMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOU MBICIIM B YCTHOW M MUCHMEHHOMU
peuu, MOHUMATh CMBICI MOCTABJIECHHOM 3a/laud, BBICTPAMBATh apryMEHTAIIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;

5) MpeACTaBJICHHE O MaTeMaTHU4ecKol Hayke Kak cdepe  YeloBeuecKon
nesTeabHOCTH, 00 »dTamax e€ pa3BUTHUA, O €€ 3HAYUMOCTH IS Pa3BUTHS
UBWIN3AIUY;

6) KpUTUYHOCTh MBIIUICHHS, YMEHHE pacClO3HaBaTh JIOTUUYECKH HEKOPPEKTHbBIC
BBICKa3bIBAHMS, OTJINYATH TUIIOTE3Y OT (haKTa;

7) KpEaTUBHOCTh  MBINUICHHS, WHUIMATHBA, HAXOJAYUBOCTh, AaKTHUBHOCTh IpHU
pEIICHNH aIreOpanyecKux 3aj1ay;

8) yMEHHE KOHTPOJMPOBATH TMPOIECC U pe3ydbTaT YYCOHOW MaTeMaTHYECKOU
NeSTEHbHOCTH,

9) CrTOCOOHOCTh K OSMOITMOHAIBHOMY BOCIPHUSATHIO MAaTEMaTUYECKUX OOBEKTOB,
3aJ1a4, PEIUICHUM, PACCYKIECHUM.

MemanpeomemHuole:

1) YMCHHUE CaMOCTOATCIBHO ILNIAHUPOBATL AJBTCPHATHBHBIC IIYTH JOCTHIKCHUSA



1ejaeld, OCO3HAaHHO BbIOMpaTh Haubosiee 3h(PEKTUBHBIE CIMOCOOBI PpEIICHUS
y4eOHBIX W TO3HABATEIIBHBIX 3a71aY;

2) yMEHUE OCYILIECTBIATh KOHTPOJb IO pe3ydbTaTy M MO crocoOy AEHCTBUA Ha
YPOBHE MPOU3BOJIHLHOTO BHUMAHUS U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBBI;

3) YMEHHUE aJICKBATHO OIIEHMBAaTh MPABUIBHOCTHh WM OUIMOOYHOCTH BBINOJHEHUS
yueOHOI 3amaun, €€ OOBEKTHUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €&
pElIeHuUS;

4) OCO3HAHHOE BJIQJICHUE JIOTMYECKUMH JEUCTBUSMH ONPEACIICHUS TOHSTHH,
0000IIIeHNs,  YCTAHOBJICHHUS  aHAJOTMH,  KjIaccuUKAIMM  HAa  OCHOBE
CaMOCTOSATENILHOTO  BBIOOpA  OCHOBaHMM W  KPUTEPHUEB,  YCTAaHOBJICHMS
POIOBUIOBBIX CBA3EH;

5) YMEHHE YCTaHABJIMBATH NMPUYUHHO-CIIEJICTBEHHBIE CBSI3H; IMPOBOJUTH JOTUYECKOE
paccyXxjieHue, CTPOUTh YyMO3aKiIloueHue (MHIAYKTUBHOE, IACAYKTUBHOE H IO
aQHAJIOTUH) U JIeTIaTh BHIBO/IBI;

6) yMEHUE CO3/1aBaTh, MPUMEHSTh W TPEOOPa30BHIBATH 3HAKOBOCUMBOJIUYECKUE
CpEACTBa, MOJIEIN U CXEMbI JIJIsl pelIeHUsl YUeOHBIX U MTO3HABATEIbHBIX 3a]1a4;

7) YMEHHE  OpraHU30BbIBaTh  Y4e€OHOE€  COTPYIHUYECTBO U  COBMECTHYIO
NEeSATENbHOCTh C  YUYUTENEM UM CBEPCTHUKAMM:  OINpEIEJICHHE  LIEJIeH,
pacripenenenue (QYHKIUNA W poJied Y4aCTHUKOB, MX B3aUMOJICUCTBUS U OOIIHUX
crioco0oB paboThl B TpyIIe; yMeHHE paboTaTh B TPyIMIE: HAXOIUTh 0O0Iee
pelieHue W paspeniath KOHGIUKTHI HA OCHOBE COTJIACOBAHMS TMO3UIMN U y4&Ta
WHTEPECOB;  CIylmIaTh MapTHEpa; (QOpMyIHpOBaTh, AapPryMEHTHUPOBATh U
OTCTauBaTh CBOE MHECHUC;

8) cOpMUPOBAHHOCTH U  pa3BUTHE y4eOHOM U  OOIIENOJb30BATEIHLCKOM
KOMIIETEHTHOCTHU B obnactu WCTIOJIb30BaHUS uH()OpPMAITMOHHO-
KOMMYHUKaIIMOHHBIX TexHosoruil (MKT-komnerenTHOCTH);

9) chOpMHUPOBAHHOCTh TEPBOHAYATBHBIX MPEJACTABICHUN 00 HIESIX U O MeToAax
MaTeMaTUKH Kak 00 YHHMBEPCAJIBHOM S3bIKE HAyKH M TEXHUKH, O CPEICTBE
MOJIEJTMPOBAHUS SIBIICHUN U TIPOLIECCOB;

10) yMeHHC BUJACTh MAaTEMaTUUYCCKYIO 3aJa4y B KOHTCKCTC HpO6H€MHOfI CUTyalluu B



IPYIUX AUCLUIUIMHAX, B OKPYKAIOIICH KU3HH;

11) yMEHME HAXOJUTh B PA3JIMYHBIX MCTOYHUKAX MH(POPMAIUIO, HEOOXOIUMYIO NS
pElIeHUsT MaTeMaTHYECKUX MpoOJeM, W NPEICTaBIsATh €€ B MOHATHOW Qopme;
IPUHUMATh pPEIICHHE B YCIOBHSIX HEMOJHOM M M30BITOYHOW, TOYHOM H
BEPOATHOCTHON MH(OPMAIINH;

12) yMEHHE IOHMMAaTh W MCHOJIb30BaTh MAaTEMAaTHYECKUE CPEICTBA HAIJISAHOCTU
(pUCyHKHM, 4YepTeXH, CXE€Mbl W Jp.) I WUIIOCTpald, WHTEPIIPETALNH,
apryMeHTalNH;

13) yMEHHE BBIABUTaTh THIOTE3bl NPU PEIICHUWH YYEOHBIX 3aJady M IOHUMAaTh
HE0OXOAMMOCTb UX IIPOBEPKH;

14) yMEHHE NPUMEHATh HWHAYKTUBHbIE U JE€AYKTHBHBIE CIIOCOOBI pPACCYXIEHUMH,
BUJIETh Pa3IMYHbIEC CTPATETUU PELICHUS 3a/1aY;

15) IOHMMAHHUE CYIIHOCTH aJITOPUTMHYECKUX IPEANHACAHUA U yMEHHUE JEHCTBOBATH
B COOTBETCTBUU C MPEJI0KEHHBIM aITOPUTMOM;

16) YMEHHE CaMOCTOSATENIbHO CTABUTH LI€JIM, BHIOUpATh M CO3/1aBaTh ajJrOPUTMBI IS
penieHus: y4eOHbIX MaTEMAaTUIECKUX TPOOIIeM;

17) yMEHHUE€ IUIaHUPOBATh M OCYIIECTBIATH JI€ATEIbHOCTh, HAMNPABICHHYIO Ha
penieHue 3a7a4 ucciaeqoBaTeIbCKOro Xapakrepa.
npeomemubwie:

1) ymenue paboTaTh ¢ MaTEMAaTHYCCKHM TEKCTOM (CTPYKTYpUPOBAHHE, W3BIICUCHHE
HeoOXxoauMon uHGOpMallUM), TOYHO U TPAMOTHO BBIpaXKaThb CBOW MBICIH B
YCTHOM M MHCBMEHHOW pEYd, MPUMEHSA MaTEMaTUYECKYyI) TEPMHUHOJIOTHIO H
CUMBOJIMKY, HCIIOJb30BaTh pa3JW4HbIE S3BIKM MaTEMaTHUKHA (CIIOBECHBIH,
CUMBOJIMYECKUHM, Trpaduueckuii), O0OOCHOBBIBATH  CYXKJAEHHS, IPOBOJIUTH
KJ1acCU(UKaLMIO, JOKA3bIBATh MAaTEMAaTHUECKHUE YTBEPKIACHMUS,

2) BiajicHUe 0a30BBIM TOHSATHHHBIM alapaToM: UMETh IMPEICTAaBICHHE O YHCIIC,
BJIQJICHUE  CHUMBOJIbHBIM  SI3BIKOM  ainreOpbl,  3HAaHUE  DJIEMEHTAPHBIX
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEH, HMETh IMPEACTABIEHHE O CTAaTUCTUYECKHX
3aKOHOMEPHOCTSIX B PEAIbBHOM MHUPE M O Pa3IMYHbIX CHOCO0ax UX U3ydeHus, o0

O0COOEHHOCTSIX BBIBOJIOB M MIPOTHO30B, HOCSIIIMX BEPOATHOCTHBIN XapakTep;



3)

4)

5)

6)

7)

8)

yMEHUE  BBINOJHATH  ainreOpamyeckue  MNpeoOpa3oBaHUsl  palMOHAIbHBIX
BBIPQKCHHI, MPUMEHATh UX I PEHICHUS y4eOHBIX MAaTE€MaTUYECKHX 3aJad U
3a/1a4, BO3HUKAIOLIIMX B CMEXHBIX YUYEOHBIX IPEIMETAX;
YMEHHUE T0JIb30BaThCA MaTeMaTUYeCKUMU (POpMyJIaMH U  CaMOCTOSITEIbHO
COCTaBJISITH (POPMYJIbI 3aBUCUMOCTEN MEXIy BEIMYMHAMU HA OCHOBE 00O0OIIEHUs
YaCTHBIX CIIy4acB U SKCIIEPUMEHTA;
YMEHHUE pelIaTh JMHEUHbIE U KBaJpaTHbIC YPAaBHEHMS, HEPABECHCTBA MEPBOU U
BTOPOM CTENEHHM, a TaKXke IPUBOAMMBIE K HHUM YpPaBHEHUs, HEPABEHCTBA,
CUCTEMBI; HCIIOJIb30BaTh TpaUyecKue TMPEACTaBICHUS [l pEIICHUs |
UCCIICOBAHNsl yPAaBHEHMM, HEPABEHCTB, CHUCTEM; I[PUMEHATH IIOJYyYEHHbIC
YMEHHUS JJIsI pELICHUs 3a]1a4 U3 MATEMATUKHU, CMEKHBIX IIPEIMETOB, IPAKTUKU;
OBJIAJICHUE CUCTEMOM (DYHKIMOHAJIBHBIX MOHATUN, (YHKIMOHAIBHBIM SI3IKOM H
CUMBOJIMKON, yMEHHE CTpouTh rpaduku (yHKIHA, ONUCHIBATh HMX CBOWCTBA,
UCIIOJIb30BaTh ()YHKIHMOHAJIBHO-TpaQUUECKUE MPEACTABICHUS JI1 ONUCAHUS U
aHAJIN3a MaTEMAaTUYECKUX 3a7a4 U PEAIbHbIX 3aBUCUMOCTEM;
OBJIaJICHME OCHOBHBIMHM CIOCOOAMM MPEJICTaBICHHUS W aHAIU3a CTaTUCTUYECKUX
JNAHHBIX; YMEHHE pellaTh 3aJa4yd Ha HAXO0XKICHUE 4YacTOThl M BEPOSTHOCTH
CITy4ailHBIX COOBITHUH;
YMEHHE NPUMEHATh M3YUYCHHBIC MOHSITHUSA, PE3YJbTAaThl U METOABI NPU PEIICHUU
3a1a4 W3 PA3JIUYHBIX PA3JENIOB Kypca, B TOM 4YHUCJE 3aJad, HE CBOIALIUXCA K
HETIOCPEACTBEHHOMY IIPUMEHEHNIO U3BECTHBIX AJITOPUTMOB.
Buabl u popMbl KOHTPOJIS
Buowvt konmpoaa: npenBapyuTENbHBIN, TEKYIINN, TEMATUYECKN, UTOTOBBIM.
Dopmbl KOHmMPOA. OCHOBHBIMU (pOpMaMH KOHTPOJISl 3HAHUHM, YMEHUI, HABBIKOB
ABJISIIOTCS: TEKYIIUA U IIPOMEKYTOYHBIM KOHTPOJIb.
Texywiuit KoHmpoab ONPEIECIAETCS COACPKAHMEM DPA3leioB MU TEM

POrpaMMbl M OCYIIECTBISIETCST B (OpME MPOBEPOUHBIX M CaAMOCTOSITENIbHBIX

paboT, TeCcTUpOBaHWsA, NyOIMYHOM 3alMTBl MPOEKTa, YCTHOIO  OTBETA.
Ilpomesicymounulit KORmMpPOJIb NPERYCMOTPEH 110 OKOHYAHUU TTOIYTOAUS B

(dopMe aIMUHUCTPATUBHON KOHTPOJIBHOM paboThI (3K3aMeHa, 3a4eTa).



OCHOBHOI HHCTpYMEHTApUA JIsl OLICHUBAHUS PE3YJIbTaTOB

1. Cucrema OleHKH TOCTHKEHUS TUIAHUPYEMBIX PE3YJIbTAaTOB BKIIIOUAET B Ce0sl JBE
COrJJacoBaHHbIE MeEXAYy COOOM CHCTEMBbl OILIEHOK: BHEIIHIOO OILIGHKY |
BHYTPEHHIOIO OLICHKY.

2. BuyrtpenHssi (OlleHKa, BBICTaBjIsieMas IMEJarorom, 00Opa3oBaTEIbHBIM
VUpEXKIACHUEM) W BHEIIHSS OICHKAa (MPOBOAMTCS B (OpME MOHHTOPHUHTOBBIX
UCCJICIOBAHUM, aTTECTaluu OO0pa30BATEIBHOTO YUPEXKICHUS WU JIp., PE3YJIbTaThl
KOTOPBIX HE BIUSIOT HA OLEHKY JETeH, y4aCTBYIOIIMX B 3TUX MPOLETYpPax).

3. CyOBbeKTUBHBIE WM JKCIEPTHHIC (HAOIONEHHUS, CAaMOOIIEHKA U CaMOaHAIN3 U
1p.) 1 00bEKTUBU3UPOBAHHBIE METO/IbI OIICHUBAHHUA (KaK MPaBUIIO, OCHOBAHHBIE Ha
aHajiM3€ THMCbMEHHBIX OTBETOB M pabOT o0Oydawmnumxcsi), B TOM YHCIE —
CTaHJapTU3UPOBaHHbIE (OCHOBAHHBICE Ha pe3yJibTaTaXx CTaHJIAPTU3UPOBAHHBIX
MUCBMEHHBIX pa0O0T WJIM TECTOB) MPOIIETYPHI U OLICHKHU.

4. CaMoaHaIM3 U CaMOOLIEHKA JIeATeIbHOCTH oOy4aromuxca. C nenpto Hanboee
MOJIHOTO  OTPAXKEHMS OCOOCHHOCTEH  IIKOJBHOM TEXHOJOTHMU  OIICHUBAHUS
o0pa30oBaTeNbHBIX  PE3YJIbTATOB OOy4aromMXcs TMpH  Pa3pabOTKE CHUCTEMBI
MIPOBEPOYHBIX M YUECOHO-METOJMUECKUX MaTEPHUAIOB IE€JIECO00PA3HO BBIICIUTH
CJIEIYIOLE MOMEHTHI: - TEKYIIIEe OIEHUBAHKE, - UTOTOBBIC IPOBEPOYHBIC PAOOTHI.
JIsiss  oleHWBAHUSI PE3YJITATOB JOCTIKEHHMSI OOYYaloOlIUXCsl HMCIOJIBb3YIOTCS
CJIEAYIONINE BUJIbI YCTHBIX U MMUCHhbMEHHBIX pa0OT: TECTHI PA3HOTO YPOBHS, 3a1aHUS
Ha OCHOBE MMCbMEHHBIX HCTOYHUKOB, PEIICHUE MPAKTUYECKUX 3a7]a4, COCTABICHUE
Ta0IuIl ¥ TIp. padoTa B IPYyIINax, aHaJIu3 SBJICHUM U CUTYyaIlUi, OlICHKA Pa3JIMYHbIX
CYXJIeHUH, O0BICHEHUE MPUUUHHO-CIICCTBEHHBIX U (DYHKIIMOHAIBHBIX CBSI3EH,
myOJIMYHAas 3alyTa MPOeKTa, OTBETHI Ha BOMPOCHI MO COJICP KAHHIO TEKCTA U TIP.
Pe3yabTaThl 00pa3oBaHusi BKJIKYAKOT:

npeomemmnuvle pe3yibmamal (3HAHUS U YMEHUSI, ONBIT TBOPUYECKOU JEATEIIBHOCTH

W 1p.);

Memanpeomemusle pe3yavmampl (COCOObI NEATEILHOCTH, OCBOCHHbIE Ha 0aze

OAHOI'O 000%1 HCCKOJIBKHUX npcamMcETOB, IMPUMCHHUMBIC KakK B paMKax



0o0pa3oBaTeNbHOTO Tpoliecca, TaK M TpPH PEUlIEHUH MpolJeM B pealbHBIX

ZKHN3HCHHBIX CI/ITyaHI/IﬂX);

JIUYHOCHIHbBlIE pe3)libmambl (CI/ICTeMa OECHHOCTHBIX OTHOMCHHﬁ, HHTCPCCOB,

MOTHUBAalIK1 BOCIIMTAHHHUKOB U I[p)

O]_leHKa JUIYHOCTHBIX PE3YyabTAaTOB

OOBEKTOM OLEHKH JUYHOCTHBIX PE3YyJlbTaTOB SBISIOTCS CHOPMHUPOBAHHBIE Y

YHallluXCsl yHUueepcaibHble yueénble Oeﬁcmeuﬂ, BKIIFO9AaCMbIC B mpu OCHOBHBIX

0JI0Ka:
1) camoonpeoenenue — c(hOpMHPOBAHHOCTH BHYTPCHHEH 15 (036350007051
oOydJaromerocss — TPHUHATHE W OCBOCHHE HOBOM COITMAJIBLHOM  POJIH

2)

00y4aroIerocs; CTaHOBJICHUE OCHOB POCCUMCKOMN Tpa)KJaHCKOW WIEHTUYHOCTU
JMYHOCTH KAaK YyBCTBA TOPAOCTH 3a CBOW PoauHy, Hapoa, HCTOPUIO U
OCO3HAHUE CBOEW ATHUYECKOW IPUHAMICKHOCTH; PA3BUTHUE CAMOYBAXXCHHUS U
CIIOCOOHOCTH aJ€KBaTHO OIICHUBAaTh Cce€08 W CBOM JIOCTIKECHHS, BHJCTh
CWJIbHBIC U c1a0ble CTOPOHBI CBOEH JIMUHOCTH;

CMbBIC/1000pa3oeanue — TOUCK U YCTAHOBJIEHUE JIMYHOCTHOTO CMbICHa (T. €.
«3HauYCHUsI JJIs1 ceOs») ydeHuss oOydYarolUMHUCS Ha OCHOBE YCTOWYMBOMU
CUCTEeMbl Yy4eOHO-TIO3HABATEIbHBIX U COIMAJbHBIX MOTHUBOB; TOHUMAHMUS
TPaHUI] TOTO, «4YTO S 3HAKO», U TOrO, «4YTO s HE 3HAIO», «HE3HAHUSD» U

CTPCMJICHUS K IIPCOJOJICHUIO OTOI'O PAa3pPhbIBA,

3) MOpaibHO-ImuduecKas opuenmauus — 3HaHNC OCHOBHLIX MOPAJIbHBIX HOPM U

OpUEHTAlMsl HAa WX BBIIOJHEHUE HAa OCHOBE IOHMMAHHMS HMX COLHAIBHOU
HEOOXOJMMOCTH; CIIOCOOHOCTh K MOPAJIbHOW JACLEHTPALMU — YUYETY MO3UILIMIA,
MOTHBOB M MHTEPECOB YYAaCTHUKOB MOPAJIILHOW JUJIEMMBI IIPU €€ pa3pellICHNH;
pa3BUTHE JTUYECKUX YYBCTB — CTbIJA, BUHBI, COBECTH KaK pPEryJsATOpOB

MOpPaJIbHOI'O ITOBCACHHA.

OcHoBHOE COACPIKAHNUC OILCHKN JIMYHOCTHBIX PE3YJIbTATOB CTPOUTCSA BOKPYT

OLIEHKH:



c()OPMUPOBAHHOCTH BHYTPEHHEH NO3ULMM OOY4YaroIIerocs, KOTopas HaXOIWUT
OTPaXXEHUE B SMOIMOHAIBHO-TIOJIOKUTEIBHOM OTHOIIEHHH OOy4Yaromierocs K
00pa3oBaTEILHOMY YUPEKICHUIO;
OpUEHTAllMM Ha COJEpPKATEJIbHbIE MOMEHTBHI O00pa30BaTENIbHOTO Ipolecca —
YPOKH, IIO3HAHHE HOBOIO, OBJAJCHUE YMEHUSMH W HOBBIMH KOMIIETCHLIHSMM,
XapakTep Y4YeOHOTrO COTpPYIHHUYECTBA C YUHUTEIEM M OJHOKIACCHUKAMH — U
OpUEHTAllMM Ha o00pa3el] MOBEACHUS «XOpOIIEro YYEHHKa» Kak HpUMep Ui
MOJIPAKAHUS;
c(OPMHUPOBAHHOCTU OCHOB I'PaXIaHCKOW MJIEHTUYHOCTH — YYBCTBAa TOPJOCTHU 32
cBoto Ponuny, 3HaHUA 3HaAMEHATeNbHBIX JUIsi OTeuecTBa UCTOPUUECKUX COOBITUH;
J00BH K CBOEMY Kpar0, OCO3HAHUS CBOEW HALIMOHAIBHOCTH, YBAXKEHUS KYJIbTYpPHI
U Tpaauuuid HaponoB Poccum u Mupa; pa3BUTUS JTOBEpUS U CIIOCOOHOCTU K
MMOHUMAHUIO U CONEPEKUBAHUIO YYBCTBAM APYTHUX JIOJEH;
c(OpPMUPOBAHHOCTH CaMOOLIEHKH, BKJIIOYasi OCO3HAHHE CBOMX BO3MOXKHOCTEH B
YYE€HHH, CIIOCOOHOCTH aJEKBAaTHO CYAMTh O MPUYMHAX CBOErO yclexa/Heycrexa B
YUEHUU; YMEHUSI BUJIETh CBOM JOCTOMHCTBA U HEJAOCTAaTKHU, yBa)KaTh ce€0s1 U BEPUTH
B yCIHeX;
c(OpPMUPOBAHHOCTH MOTHBAIMM YYEOHOH NEATEIbHOCTH, BKIIOYAs COLIMAJIbHbIE,
y4eOHO-TI0O3HABATE/IbHbIE Y BHEUIHHE MOTHUBBI, JIFOOO3HATEIBHOCTh U HUHTEPEC K
HOBOMY COJIEpKaHUI0 M croco0aM peleHusi mpodsieM, MpUOOPETEHHUI0 HOBBIX
3HAHUM W YMEHMI, MOTHBAalWU JIOCTHKEHUS pe3yJbTaTa, CTPEMJICHUS K
COBEPILIEHCTBOBAHHUIO CBOMX CIIOCOOHOCTEN;
3HAHUS MOPAJIBHBIX HOPM U C(HOPMUPOBAHHOCTH MOPATBHO-3TUYECKUX CYXKIACHUM,
CIIOCOOHOCTH K PEIICHHI0 MOPAJIbHBIX MPOOJeM; CIOCOOHOCTH K OIIEHKE CBOMX
MOCTYTIKOB U JEHCTBUN JPYTUX JIIOACH C TOUKH 3PEHUS COOJIOCHUS/HAPYIICHUS
MOpPaJbHOW HOPMBI.

OueHka MeTanpeAMeTHBIX Pe3yJabTATOB
OueHka mMemanpeomemuvlx pe3yibmamos NPEIIoNIaracT OUEHKY VHUBEPCANbHbIX
yueOHblx  Oelicmeuil  ydamuxcsi  (peryJisiTUBHBIX, KOMMYHUKATUBHBIX,

MO3HABATENbHBIX), T. €. TAKMX YMCTBEHHBIX ACHCTBHI OOYyYaromuxcs, KOTOpbIE



HalpaBJIeHbl HA aHAJIW3 CBOEH MO3HABATEJIbHOM N1E€ATEIBHOCTH U YIPABJICHUE €IO.
K HuM oTHOCATCA:
CIIOCOOHOCTH 00y4aIOIIerocs MPUHUMATh U COXPaHATh YUeOHYIO LIeJb W 33/1a4u;
CaMOCTOSITENIbHO IPE0Opa30BbIBATh IMPAKTUYECKYIO 3a7ady B IIO3HABATENIbHYIO;
YMEHHE IUIAHUPOBAaThb COOCTBEHHYIO JCSITEIBHOCTh B  COOTBETCTBHHM C
MOCTABJICHHOW 3a/auel W YyCIOBUSIMH €€ pealM3allid U HCKaTh CpeACTBa €€
OCYILIECTBJICHUS; YMEHUE KOHTPOJIMPOBATh U OLIEHUBATh CBOM JICHCTBUS, BHOCUTH
KOPPEKTHUBHI B MX BBINOJIHEHHWE Ha OCHOBE OIICHKH M yuéTa XapakTepa OIIHMOOK,
IPOSIBIISATH MHUIIMATUBY U CAMOCTOATEIBHOCTh B 00yUE€HUHU
YMEHHE OCYLIECTBISATh HMH(MOPMAIMOHHBIM TOUCK, CcOOp U  BBIJEICHUE
CYILIECTBEHHON MH(GOPMAITUHU U3 PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKOB;
YMEHHE UCIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA AJISl CO3/IaHUsl MOJIETei
M3y4aeMbIX OOBEKTOB M IMPOLIECCOB, CXEM pEIICHHs y4eOHO-TIO3HABATEIbHBIX H
MPAKTUYECKHX 3a]1a4;
CIIOCOOHOCTh K OCYLIECTBJICHHIO JIOTUYECKUX OINEepaluidl CpaBHEHHs, aHAuU3a,
000011eHHs], KiIaccu(UKAUMU 10 POJOBUIOBBIM MPHU3HAKAM, YCTAHOBJICHHIO
aHaAJIOTUN, OTHECEHUIO K U3BECTHBIM MOHATHUSM;
YMEHHE COTPYAHHYATh C TEJAaroroM W CBEPCTHHKAMH TPU DPEIICHUH YIeOHBIX
npo6JieM, MpUHUMATh Ha ce0s1 OTBETCTBEHHOCTD 3a PE3yJIbTaThl CBOUX JEHCTBHIA.

OuneHka MeTanpeIMeTHBIX pe3yJIbTATOB
OreHka MeTanpeIMeTHBIX PE3yJIbTaTOB MPOBOANUTCS B XOJI€ PA3IMUHBIX MPOILETYP
TaKWX, KaKk pelIeHHe 3aJay TBOPYECKOTO M MOMCKOBOIO XapakTepa, ydueOHOe
MPOEKTUPOBAHHUE, UTOTOBBIC MPOBEPOUYHBIC PAOOTHI, KOMIUIEKCHbIE pabOThl Ha
MEXTPEAMETHON OCHOBE, MOHHUTOPHHT C(HOPMHPOBAHHOCTH OCHOBHBIX YYE€OHBIX
YMCHHM.

OueHka npeAMeTHBIX Pe3yJibTaTOB

OOBEKTOM  OIEHKM TMPEAMETHBIX  pEe3yNbTaTOB  SBIAETCA  CIIOCOOHOCTH
BOCIIMTAHHUKOB pelIaTh y4e€OHO-TIO3HABATEIbHbIE M  Y4EOHO-IIPAKTUYECKHE
3agaun. OneHKa JOCTHXKEHHUS MPEIMETHBIX PE3yJIbTaTOB BENETCS KaK B XOJE

TCKYILICIO U IIPOMEKYTOUHOI'O OLICHMBAHMA, TaK U B XOJAC BBIIIOJTHCHHA HWTOrOBOM



POBEPOUYHON PaOOTHI. Pe3ynbTaThl HAKOIJIEHHOW OIICHKH, IMOJYYEHHOW B XOJIe
TEKyLIEr0 M NPOMEXKYTOYHOIO OLIEHUBAHUSA YYUTBIBAIOTCS IIPU ONPEICICHUU
UTOTOBOM OLICHKH.

IIpeameToM MTOroBOM OIEHKHM OOYYAIOIIMMUCS SIBISETCS  JIOCTHXKCHHE
MpPEAMETHBIX U METANPEIMETHBIX PE3yJIbTaTOB, HEOOXOIUMBIX ISl TIPOIOIKEHUS
o0Opa3oBaHwMsI.

OCHOBHBIM MHCTPYMEHTOM HTOTOBOM OIICHKU SIBJISETCS WUTOTOBas KOHTPOJIbHAs
paboTa — cucTeMa 3a/IaHUH PA3TUIHOTO YPOBHS CIOKHOCTH I10 TIPEMETY.

B yueOGHOM mpoliecce olieHKa MPEAMETHBIX Pe3yJbTaTOB MPOBOJIUTCS C MOMOIIBIO
MPOMEXKYTOUHBIX JUATHOCTHYCCKUX paldOT, HamNpaBICHHBIX Ha OIpe/ecHre
YPOBHSI OCBOCHMS TEMbI YUAIIIMUCS.

Kpurepuu u HOpMBbI yCTHOT0 OTBETA

Ouenka «5» CTaBUTCS, €CJTU YUYCHUK:

MOKa3bIBa€T TJyOOKOE U TIOJHOE€ 3HAHME W T[OHUMaHUE BCEro o0beMa
MPOrpaMMHOTO Marepuaia; MOJHOE MNOHUMAHUE CYIIHOCTA PaccMaTpPUBAEMBIX
MOHATHM, SIBJICHUN U 3aKOHOMEPHOCTEN, TEOPUI, B3aUMOCBSI3EH.

YMEET COCTaBUTh TMIOJHBIA W NPABWIbHBI OTBET HAa OCHOBE H3YYEHHOIO
Marepuaia; BBIJICNATh TJIABHBIC ITOJOXKEHUS, CAMOCTOSATEIBLHO MOATBEPKIATh
OTBET KOHKPETHBIMH MPUMEpaMH, (paKTaMH; CaMOCTOSITEILHO U apTYMEHTHUPOBAHO
JelIaTh aHaau3, 0000IaTh, BEIBOIBI.

yCTaHaBIMBAET MEXIPEIMETHbIC (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUN) W
BHYTPHUIIPEIMETHBIC CBSI3M, TBOPYECKH TIPUMEHSICT TIOJYyYEHHbIC 3HAaHHUS B
HE3HAKOMOU CUTYalUH.

IIOCJIEIOBATEIbHO, YETKO, CBS3HO, OOOCHOBAaHHO MU O€30IIMOOYHO U3jIaraet
y4eOHBIM MaTepual: JaeT OTBET B JIOTHYECKOW TOCJIEIOBATEIHLHOCTH C
WCIIOJb30BAaHUEM MPHHATON TEPMHUHOJIOTHHU; JIeJlaeT COOCTBEHHBIC BBIBOJIBI;
dbopMHpYET TOYHOE OMpPECICHHE U UCTOIKOBAHUE OCHOBHBIX MOHSATHM, 3aKOHOB,
TEOpHUH, MPABUILHO M OOCTOSATENBHO OTBEYAET Ha JOMOJHUTEIbHBIC BOIPOCHI

YUMTEIIA.



CaMOCTOSITEJIbHO U PAllMOHAJIBHO MCMOJIb3yeT HaIISIAHBIE TOCOOHUS, CIPaBOYHbBIC
Marepuanbl, y4YeOHUK, JOTOJHUTEIBHYIO JIUTEPATypy, THEPBOUCTOYHUKU;
MPUMEHSET CHUCTEMY VYCJIOBHBIX OO0O3HAUCHWH TpU BEICHUW  3aluCel,
CONPOBOKJIAIOIIUX OTBET; MCHOJIB3YyeT JUIsl JOKa3aTeldbCTBA BBIBOABI M3
HaOIIOICHUM U OIBITOB.

CaMOCTOSTEIIHO, YBEPEHHO W 0€30MMO0YHO MPUMEHSET MOTyYCHHBIC 3HAHUS B
pelieHnud MpoOJeM Ha TBOPYECKOM YPOBHE; JOIMyCKaeT He O0osiee OJHOro
HEJ04eTa, KOTOPBIM JIETKO HCIpaBISICT 10 TPeOOBAHMIO YUYUTENSA; HMeEeT
HE00XO0AMMbIE HaBBIKK pa0OThI C MPUOOpPaMH, YEPTEKAMH, CXEMAMHU U rpaduKaMH,
CONYTCTBYIOIIUMH OTBETY; 3aIlMCH, COIIPOBOXKJIAIOIINE OTBET, COOTBETCTBYIOT
TPeOOBAHUSIM.

Ouenka «4» CTaBUTCS, €CIIU YUYCHHUK:

MOKa3bIBAaCT 3HAHUS BCETO M3YYCHHOTO IPOTPaMMHOT0 MaTepHalia.

JaeT TIOJHBIM M TPaBWIBHBIM OTBET HAa OCHOBE M3YyUYCHHBIX TCOPUM; TOMYyCKaeT
HE3HAUMUTEIbHBIC OIMMMOKKM ¥ HEAOYEThI TPU BOCIPOM3BEICHUHM W3yUYCHHOTO
Marepuajia, ONpeae/ICHUS TMOHSATHH, HETOYHOCTH IPH HCIIOIb30BAaHUN HAYyYHBIX
TEPMHUHOB WJIM B BBIBOJAX M OOOOIICHHAX W3 HAOIIOJACHUN M OMIBITOB; MaTepHal
W3JIarae€T B OMPEIACICHHOW JIOTHYECKOW TOCIICIOBATEIBPHOCTH, TPU ITOM
JOTIyCKaeT OJIHY HEerpyoOyro OIMOKY WM HE 0oJiee ABYX HEI0UYETOB U MOXKET MX
HCIIPaBUTh CAMOCTOSITEIRHO TIpH TPeOOBAaHWW WM TMPU HEOONBIIONH IMTOMOIIN
IperojaBaresisl; B OCHOBHOM YCBOWJI YUCOHBIM MaTepuaj; MOATBEPKIAET OTBET
KOHKPETHBIMU NPHUMEPAMH; MPABHUILHO OTBEYACT Ha JOTOJHHUTEIIBHBIC BOIPOCHI
YUUTEIS.

YMEET CaMOCTOSITEJIbHO BBIICNATH TJIaBHBIC MOJOKECHUSI B M3YYCHHOM MaTepuale;
Ha OCHOBaHWM ()aKTOB U MPUMEPOB 0000IIATH, JENATh BBHIBOJbI, YCTaHABIUBATH
BHYTPHIIPEIMETHBIC CBSI3H.

MPUMEHSET TIOJyYCHHBIC 3HAHMUS Ha TPAKTUKE B BUIOW3MEHEHHOW CHUTYyaIluH,
cOoONI0/TaeT OCHOBHBIE TIpaBWja KYJIbTYpbl YCTHOM ¥ THCBMEHHOW peYH,

HCIIOJB3YCT HAYUYHBIC TCPMHHBI.



HE 00JagaeT AOCTAaTOYHBIM HaBBIKOM pabOThI CO CIPAaBOYHOM JIUTEPATypoil,
y4eOHUKOM, TEPBOMCTOYHMKAMH (MIPAaBWJIBHO OPUEHTHpYETCA, HO paboTaer
MeJIeHHO). JlomyckaeT HerpyOble HapylIeHus MpaBuil OQOPMIICHUSI TUChMEHHBIX
pabor.

Ouenka «3» CTaBUTCA, €CJIH YUCHHUK:

YCBOMJI OCHOBHOE COZiep KaHHUe y4eOHOTO MaTepuasna, UMeeT MpoOebl B YCBOCHUH
MaTepuana, HE MpPEMsTCTBYIOLIUE JAJbHEHIIEMY YCBOEHHUIO IPOrPaMMHOIO
MaTepuaia; MaTepual H3JaraeT HECHUCTEMaTU3UPOBAHHO, (parMEHTapHO, He
BCEI/Ia ITOCIIE0BATEIBHO.

MOKa3bIBa€T HEAOCTATOYHYIO C(HOPMHUPOBAHHOCTh OTAEJBHBIX 3HAHUI U YMEHUH;
BBIBOJIbI K 000OILEHUS ApTYMEHTUPYET cJ1a00, T0NYCKAeT B HUX OMIMOKH.
JOIMYCTU OMMOKM M HETOYHOCTH B MCIHOJIb30BAaHUM HAYYHOW TEPMHHOJIOTHUH,
ONpENEICHUS MOHATUI Jal HEJAOCTaTOYHO YETKHUE; HE MCIOJIb30BAJ B KadeCTBE
JI0Ka3aTeJIbCTBA BBIBOJBI M 0000IIEHUS U3 HAOMIOJACHUM, (HaKTOB, ONBITOB WU
JOIYCTUJI OLUMOKU MPU X U3JI0KEHUH.

UCTIBITBIBAET 3aTPyIHEHUSI B MPUMEHEHUU 3HAHUN, HEOOXOAMMBIX ISl PELICHMS
3a/lay pPa3NMYHBIX THUIIOB, NPU OOBSICHEHUM KOHKPETHBIX SBJICHUH Ha OCHOBE
TEOpPUH, WIA B TOATBEPKICHUH KOHKPETHBIX NPUMEPOB MPAKTUYECKOTO
IPUMEHEHUS TEOPHUU.

OTBEYAET HEMOJHO Ha BONPOCHl YyuuTens (ymyckas W OCHOBHOE), WIU
BOCIIPOM3BOANUT COJIEP)KAHHWE TEKCTa Y4YyeOHHMKA, HO HEJOCTAaTOYHO MOHMMAET
OTJIETIbHBIE MOJIOKEHUS, UMEIOIINE BAXKHOE 3HAUYEHUE B 3TOM TEKCTE.
OOHapy’>KMBaeT HEJOCTATOYHOE [MOHUMAHUE OTIEIbHBIX TOJOXKEHUH TMpHU
BOCIIPOM3BEJICHUH TEKCTa yuyeOHMKa (3amucei, MepBOMCTOYHUKOB) WM OTBEYAET
HEMOJIHO Ha BOMPOCHI YUUTEIA, AOMyCKasi OJHY - ABE rpyOble OIINOKH.

Ouenka «2»CTaBUTCS, €CIU YUCHHK:

HE YCBOWJI U HE PACKPBLI OCHOBHOE COJIEpKaHKMe MaTepuala; He JIeJaeT BIBOJIOB U
000011IeHU .

HE 3HAa€T M HE MOHHMMAET 3HAYMUTEJBHYI0 WJIH OCHOBHYI YacTh MPOTPAMMHOIO

Marcpruajia B MNOpCACiIax IMOCTABJICHHBIX  BOIIPOCOB WM  HUMCCT ci1abo



c(hOpMHUPOBAHHbBIE U HEMOJIHBIE 3HAHUS M HE YMEET NMPUMEHSTh UX K PEUICHUIO
KOHKPETHBIX BOMPOCOB U 3a7a4 Mo 00pasily.

IIpH OTBETE (HA OJIMH BOIIPOC) IOMYyCKaeT Oosee NBYX TpyObIX OMMOOK, KOTOPHIC
HE MOJKET UCIIPABUTD JAXKE MPU MOMOIIU YUUTEIIS.

HE MO’KET OTBETUTh HU Ha OJIUH UX MMOCTaBJICHHBIX BOIPOCOB.

MOJIHOCTBIO HE YCBOUJI MaTepHalL.

KpuTtepun onieHOK 3a NUCbMEHHYI0 padoTy

Ouenka «5» cTaBUTCS, €CIIM YUCHUK:

BBITIOTHUJI paboTy 0€3 OIIMOOK U HEJOUYETOB,;

JOMYCTUJI HEe 00Jiee OJTHOTO HEJ0YETa,

Ouyenka «4» CTaBUTCSA, €CIIM YYCHUK BBIMOJHUI pad0Ty MOJTHOCTHIO, HO JOITYCTHII
B HEH:

He 0oJiee 01HOM HerpyOoOi OIMOKU U OJTHOTO HE0YETa;

He 0oJiee TBYX HEI0YETOB.

Oyenka «3»CTaBUTCS, €CIIM YUYCHUK MPABWJIBHO BBHITIOJHUJI HE MEHEE IMOJIOBHHBI
pabOThI WA JOTYCTHI:

He OoJiee ABYX IpyObIX OMMOOK MM He Oosee oJHOU rpy0oil U oHOIl HerpyOoi
OIMOKK M OJHOTO HemodeTa; He Gomnee nByX- Tpex HerpyObIX OIIMOOK MJIM OJTHOM
HerpyOoi OIIMOKY U TpeX HEA0UETOB;

IIPY OTCYTCTBUH OIMTUOOK, HO MPU HATMYNUH YETHIPEX-TISATH HE0UYCTOB.

Ouenka «2» CTaBUTCS, €CJIU YUYCHHK:

JOMYCTHJT YHCIIO OMHUOOK HEI0YETOB, IIPEBHIIIAIOINICE HOPMY, IIPU KOTOPOH MOXKET
OBITH BBICTABJIEHA OLIEHKA «3).

€CJIY MPABUJILHO BBITIOJIHUII MEHEE MOJIOBUHBI pa0OTHI.

HE TPUCTYIUI K BBIMIOJTHEHUIO PAOOTHI.

MpaBWIBHO BHITIOTHUI HE Oosiee 10% Bcex 3agaHuii.

COJEPKAHUE KYPCA AJITEBPbI 7-9 KIIACCOB
Yuc0Bble MHOKECTBA

PanmonanbHble 4HcjIa. PaCH_II/IpeHI/Ie MHOXKCCTBA HAaTypaJbHBIX YHUCCII 10



MHOXKCECTBa LECJbIX, MHOXECCTBa LCJbIX YHCCII A0 MHOXKCCTBa palOHAJIbHBIX.

PaHI/IOHaHLHOG YqUCJI0 KaK OTHOUIeHWEe ™, rae m — IEeJI0€ YUCIo, n —
n

HaTypaibHOe. CTeNeHb ¢ IENIbIM MOKa3aTeNeEM.
HeiictBuTesibHBIE uMcaa. KBagpaTHbld KOpeHb M3 uucia. KopeHb TpeThei

CTCIICHHU. 3aII1Ch KOpHCfI C IIOMOIIBIO CTCIICHU C I[pO6HI)IM ITIOKAa3aTCJICM.

[lonssTue 00 uWppanUMOHAaIBPHOM 4YHcCle. VppallMOHaNbHOCTh YHCIA V2
HECOM3MEPUMOCTh CTOPOHBI M JUAroHalIM KBajpata. JlecsThuHble TpUOIMIKEHUS
MppalMOHATIbHBIX YHCEIL.

MHOX€eCTBO AECHUCTBUTENBHBIX YHCEIN, IPEACTABICHUE JEHCTBUTENBHBIX YHCEIN
O0ECKOHEUYHBIMU AECATUYHBIMU Apo0siMu. CpaBHEHUE NEUCTBUTEIBHBIX YUCEIL.
Koopaunathas npsmasi. M300paxkeHue 4ucena TOYKAMU KOOPJIUHATHOM MPSMOM.
YucnoBele NPOMEKYTKH.

N3mepenus, npudiankeHns, oueHkn. Pazmepbl 00BEKTOB OKPY’KAIOLIEr0 MHUpa
(oT >neMeHTapHBIX 4YacTUl 10 BceneHHoi#l), AIUTEeNbHOCTh MPOLECCOB B
OKpY’)KalolleM MHpe. BblaerneHue MHOXHUTENS — CTENEHH JeCATH B 3alucu
qyuca.

[IpuOnuk€HHOE 3HAYEHWE BEJIMYMHBI, TOYHOCTh NpuOImkeHus. llpukuaka wu
OLICHKA PE3yJIbTATOB BEIYMCIICHUN.

AJreOpanvyeckue BbIpaxKeHMsl. DyKBEHHbIE BbIPOKEHHS (BBIDQXKEHHUS C
nepeMeHHbIMH). YucnoBoe 3HaueHHE OYKBEHHOIO BbIpakeHUs. JlomycTuMmble
3Ha4eHUs1 NepeMeHHbIX. IloAcTaHOBKa BBIP@XEHHM BMECTO IIEPEMEHHBIX.
[IpeoOpazoBanne OyKBEHHBIX BBIPRXKEHH Ha OCHOBE CBOMCTB apu(PMETHUECKHX
nencTBuil. PaBeHCTBO OyKBEHHBIX BhIpaxeHUM. TOXIAECTRO.

Crenenp ¢ HarypalbHbIM ITOKazaTeneM H €€ cBoilcTBa. ONHOYIEHBI U
MHOroujeHbl. CreneHp MHorowieHa. ClOKeHHe, BBIYMTAHUE, YMHOXKECHHE
MHOTOWICHOB. MDOpMyJIbl COKpAIEHHOIO YMHOXKEHMS: KBaJgpaT CyYMMBl U
KBajgpar pasHoctu. Popmyna pa3HOCTH KBaapaToB. IIpeoOpazoBaHue 1eI0rO
BBIDQXEHHsSI B MHOrO4WwleH. Pa3nokeHne MHOTOWIEHOB HAa MHOXHUTEIU.
MHorounensl ¢ oxHou nepemMeHHou. Kopenp wmHorounena. KsagpaTHbiin

TpéX‘{JICH; PA3JI0KEHUE KBAAPATHOI'O TpéX‘{JICHa Ha MHOXXHUTCIIN.



Anrebpandeckass  JpoOb. (OCHOBHOE CBOMCTBO  aireOpamdeckol  JIpoOwu.
CrnoxeHue, BbIYUTAHHE, YMHOXEHUE, JEJICHUWE anreOpandeckux ApoOei.
CreneHb ¢ LETbIM MOKA3aTENEM U €€ CBOWCTBA.

PannonanbHbie BhIpaKeHHUS U UX MTpeoOpa3zoBanus. [oka3aTenbCcTBO TOXKIECTB.
KBagparueie kopHu. CBoiicTBa apu(METHUYECKUX KBAJAPATHBIX KOPHEW M HX
MIPUMEHEHUE K MPE0OPa30BAHUIO YHCIOBBIX BBIPAXKEHHUI U BBIYUCIICHUSIM.
YpaBHeHusi. YpaBHeHue ¢ oHOM nepemeHHOU. Kopenb ypaBHeHus. CBoiicTBa
YUCJIOBBIX PABEHCTB. PAaBHOCHIIBHOCTD YPAaBHEHHUM.

JIuneitnoe ypaBHeHue. KBagpaTtHoe ypaBHeHUHE: (opMyna KOpHEH KBaJIpaTHOIO
ypaBHeHus. Teopema Buera. Pemienue ypaBHEHUN, CBOASIIMXCA K JUHEUHBIM U
KBaJpaTHbIM. [IpuMephl pelieHuss ypaBHEHHM TPETbEH M YETBEPTOM CTEIIECHEMN.
Pemenne qpoOHO-panmoHAIBHBIX YPaBHEHUM.

YpaBHeHHEe ¢ JByMs IepeMEeHHbIMU. JIMHeWHOe ypaBHEHHE C JByMSA
IIEPEMEHHBIMH, IPUMEPHI PELICHUS YPABHEHUN B 1IEJIBIX YUCIIAX.

CucremMa ypaBHEHHH C JBYyMs [€PEMEHHbIMU. PaBHOCWIBHOCTb CHUCTEM.
CucteMbl JBYyX JMHEWHBIX YpPaBHEHUHM C JBYMSI TEPEMEHHBIMH; PEIICHHE
MMOJACTAaHOBKOM W  ciokeHueM. [IpuMepbl peleHuss CUCTEM HEJIWHEWHBIX
YPaBHEHUM C IBYMs IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a/1ay anreOpanyeckKuM CIOCOOOM.

JlekapToBBl ~ KOOpAMHATHI HAa IUIOCKOCTH. ['paduyeckas HHTepIpeTaIus
ypaBHEHHS C JBYMsI MEepeMeHHbIMU. ['paduk IMHEHHOrOo ypaBHEHHS C JBYMS
NEePEMEHHBIMM; YTJIOBOM KOI(DOUIIMEHT TMpsSIMOM; YCIOBUE MapajIeIbHOCTH
npsaMbeIX. ['paduku  TpOCTEHIMX  HENMHEWHBIX  ypaBHEHUWU:  mapabora,
runepOosa, OKpyKHOCTh. ['paduueckass MHTepHpeTanuss CUCTEM YpaBHEHHH C
JIBYMSI IIEPEMEHHBIMM.

HepaBencrBa. HucinoBble HEPaBEHCTBA U UX CBOMCTBA.

HepaBeHncTBO ¢ onHONM mepeMeHHOW. PaBHOCHIBHOCTH HEpaBEHCTB. JIMHEHHBIE
HEpAaBEHCTBA C OAHOM mepeMeHHO. KBagpaTHeie HepaBeHCTBA. CHCTEMBI

HEPABEHCTB C OAHOU NEPEMEHHOM.



OYHKIUN

OcHOBHbIE TOHATHS. 3aBUCUMOCTH MEXIy BenuuuHamu. [loHsTHe (QyHKIUU.
OO6nacth ompeneneHUss U MHOXKECTBO 3HaueHM (yHKIuu. CrocoObl 3ajaHus
¢yukun. I'padux ¢pynkmuu. CBoiicTBa QyHKIHM, UX 0TOOpakeHHe Ha rpaduke.
[Tpumepsl rpa@uKoOB 3aBUCUMOCTEH, OTPAKAIOIINX PEaIbHBIC TTPOLIECCHI.
YucaoBbie ¢ynknun. OyHKIUM, ONUCHIBAIOIIAE TMPAMYIO UM OOpaTHYIO
MPOMOPIMOHANIEHBIE 3aBHUCHUMOCTH, WX Trpaduku u cBoiictBa. JluHelHas
bynkuusg, e€ rpaduxk u cBoiictBa. KBamparuunas ¢yHkuus, e€ rpadux u

cBoiictBa. CreneHHble (DYHKIIMUM C HATypajJbHBIMH TOKazarelsiMu 2 U 3, uX

rpaduku u cBoiicTa. I'padukn GpyHkmmii y = Vx,y = 3\/x, y = |x|

YucsioBble MOCJHEA0BATEIbHOCTH. [IOHATHME YHCIIOBOM MOCIIENOBATEIBHOCTH.
3ajaHue TOCJIENOBATEIILHOCTH PEKYPPEHTHBIM criocoboM U  (popmyroil N-ro
YJICHA.

Apudmernueckass U reoMmerpuyeckas mnporpeccuu. DopMmysbl «n-ro 4ieHa
apu(pMETUYECKON M TeOMEeTpPUUECKOW MpoQeccuil, CyMMbl MEPBBIX N-X YJICHOB.
N3o0paxkenne uneHOB apudMETUYECKOM U TeoMeTpudecKkod mpodeccuii
TOYKaMH KOOPJIWHATHOM IIOCKOCTH.

DJIeMeHThI NPUKJIATHON MaTEeMATHKH

Marematnueckoe mojaenupoBanue. lIponeHTHeie pacu€rbl. Dopmysa CIOKHBIX
npoueHToB. IIpubmuxEnHble BbIYMCIEHHS. AOCONIOTHasT M OTHOCHUTENbHAs
norpemHocTl. OCHOBHBIE TpaBuia KOMOWHATOpWKU. YacToTa M BEPOSTHOCTH
ciayvaitHoro coObiTus. Kiaccuueckoe omnpeneneHue BeposTHOCTH. HauanbHbie
cBelieHUs1 O cTtaTucThKe. llpencraBieHue NaHHBIX B BUJE TaOJIMI], JUArpaMM,
rpadukoB. CTaTHUCTUYECKHME XapaKTePUCTHKHM HaOOpa JaHHBIX: CpeaHee
apupMeTnyeckoe, MeauaHa, HauOoJblllee W HaWMEHbIlIEe 3HAYEHHUS, pa3Max.
[IpencraBieHue 0 BBIOOPOUHOM HCCIIETOBAHUY.

AJireOpa B HICTOPUYECKOM Pa3BUTHH

Ucropust ¢dopmupoBaHus TOHSATHS 4YHCIA: HaTypajbHble uwMcha, Apoow,
HEJOCTATOYHOCTh PALMOHAJIBHBIX YHCENl I TE€OMETPUYECKUX H3MEPEHHI,

uppanuoHanbHble yrcia. CTapuHHbBIE CUCTEMBI 3anucu yucel. [pobu B BaBusone,



Erunte, Pume. OTkpbiTHE AecATHYHBIX ApoOeil. CTapuHHBIE CHCTEMBI Mep.
Hecstuunbsie Apodbu M MeTpuueckas cuctema mep. [losiBIeHHE OTpUIIATENbHBIX
gyucen u Hyid. JI. Marauukuid. JI. Diinep.

3apoxknaenue anreOpbl B HeApax apudmetuku. Myxammena anb-XOpe3MHU.
Poxnenue OykBeHHou cumBonuku. [1. depma, ®. Buer, P. Jlexkapt. Uctopus
BOIpoca O HaxoXJeHUH GopMyl KOpHEH anreOpandeckux YpaBHEHUH,
HEpa3pelrMOCTh B paJMKallax ypaBHEHHM cTemneHu, Oonbluei uerbipéx. H.
Tapranss, Jx. Kapaano, H. X. A6ens, 3. ['anya.

N300peTenne Meroga KOOPAMHAT, MO3BOJISIIOLIETO MEPEBOJUTH T€OMETPHUUECKHE
o0bekThl Ha s3bIK anreOpbl. P. Jlekapt u II. ®depma. Ilpumepbl pazinuyuHbIX
CUCTEM KOOPJMHAT HA IUIOCKOCTH.

3anaua Jleonapgo Iluzanckoro (Pubonauum) o Kpoiukax, uucia OuboHauyw.
3azaya o0 maxMaTHOW JOCKE.

HcToku Teopun BEpOSATHOCTEN: CTPAxOBOE AENO, azapTHble Urphl. 11. depma u b.
[Tackane. 4. bepnymnu. A. H. Koamoropos.

YUYEBHO-TEMATUYECKU ILIAH

Konnuectso Bunbl paboThl, mpoekTHast
HanmMeHnoBanue pasaena, TeMbl
No JacoB JeITETLHOCTH

IIpenmer «Aaredpa» 7 kiaacc

1 | JIuneiinoe yYpaBHEHHE c

. o 15 Konrtponbnas padotaNel
OJTHOW TIepEeMEHHOU
2 KoHnTponbsHas
Hemere Bhipaxerns 52 pabotaNe2 ,Ne3,No4No5
3 OyHKIIUU 12 KonrtponbHas pabotaNe6
CucteMmsl JIMHEHHBIX
4 ypaBHEHUI c JBYMsI 18 KonTponbnas paborta No7
TIEPEMEHHBIMU
5 TosTopenne 1 Kontponbnas padotalNe8 Hmoczo
CUCTEeMaTU3alus y4eOHOTO 5
(utorosast) 102 u.
MaTcepurajia

Ipeamer «Anredpa» 8 kiacc

KonTponbnas pabora Nel,
1 | Paunonanbhbie BBIPAKEHUS 44 KonTtponbHas padora Ne2,
Konrponbnas pabora Ne3

2 KB%HpaTHHe KOPHH. 25 Konrponsnas padora Ned
JleificTBUTENbHBIE YHCTIA

3 KBagparueie ypaBHeHUs 26 Kontponbnast pabota Ne5, Ne6

4 | Yroropoe HOBTOPCHHE 7 KonTtponsHas paboraNe7 Hmozo

(utoroBas) 102 u,




IIpeamer «Aaredopa» 9 kiacc

1 Hepasencts 21 Kontponbnas padoraNel

2 KBagpatnunas ¢GyHKIus 32 Kontposbnas padota Ne2, Ne3

3 | DuemenThl HpHrJaiHon 21 Kontponbnas padota Nod
MaTeMaTUKU

4 | Hncroere 21 Konrtponbnas padora Ne5
MIOCJIEA0BATEIbHOCTH

6 | Mrorosoe HOBTOpEHHE 7 KonTponbnas padoraNe6 Hmozo

(utorosas) 1024,
Bcezo konuuecmeo uacos 306

TEMATHYECKHH IIJIAH C OITPEJEJJEHUEM OCHOBHBIX BUJIOB YYEBHOM

JAEATEJBHOCTH
7 Ky1ace
n/n Coaep:xanne KosmuectBo XapakTepucTuka

4acoB OCHOBHBIX BH/IOB 1eAITE€JIbHOCTH

y4eHHKa( HA yPOBHe Y4eOHbIX

JAeHCTBH)
JIuneianoe ypasnenue c 00nou nepemennoit (15 uacoes)
1 Beenenue B anredpy 3 Pacnoznasamo YUCIIOBbIE
2 JIuneliHOE ypaBHEHHME C OJHOM 5 BBIDOKEHMSI W BBIPAKEHHUS  C
IIEPEMEHHON [IEPEMEHHBIMU, JIMHEIHbBIE
3 Pemenne 3amau ¢ momouIbrO 5 ypaBHeHus. [IpuBomuTh MpUMEPHI
yYpaBHEHUI BBIDOXKEHUM C  NEPEMEHHBIMH,
4 [ToBTOpPEHNE W CHCTEMATH3AIUS 1 JTUHEHUHBbIX ypaBHeHUN. COCTaBIAThH
y4eOHOro MaTepuaia BBIPQXEHUE C IIEPEMEHHBIMHU 110
5 Konmponvnasn pabomaiNel 1 YCIIOBHIO 3a/1a9H.

«/unennvie ypaenenus c Buvinonnameo npeoGpa30BaHI/I${

00HOUl nepemenHoi)

BBIPKEHHI: IPUBOJIUTH MOJOOHBIE
claraeMble, pacKpbIBaTh CKOOKH.
HaxonuTe 3HaueHue BBIpAXKEHUS C
MEPEMEHHBIMU  TIPU  3aJaHHBIX

3HAYCHUAX NEPEMCHHBIX.
Knaccugpuuyuposamo
anreOpanyeckue BBbIpaKEHUSI.
OnuceIBaTh LeIbIe

BBIPAXXCHUA.

Dopmynupoeams  OIPEIEICHUE
JUHEWHOro ypaBHeHHs. Pemats
JUHEWHOE YypaBHEHHE B OO0IIEM
BH/IE.

HNHTepnpeTupoBaTh ypaBHEHHE Kak
MaTEMaTUYECKYIO MOJIEJIb
peaNbHON CUTyaluu.

OnwuceiBatb CXEMy  peIICHHA
TEKCTOBOM 3aJlay, NPUMEHATH €&
JUIsl pELICHNUs 3a1a4




I[envie eviparicenusn (52 uaca)

6 ToxnecTBeHHO paBHbIE 2
BbIpakeHUs. ToxecTsa

7 Crenenb c HaTypaJIbHbIM 3
MoKa3aTeneM

8 CaoiicTBa CTENCHU c 3
HATypaJIbHBIM MMOKa3aTelieM

9 OHOYIEHBI 2

10 | MuorouieHsl 1

11 | Cnoxenue u BBIYUTAHUE 3
MHOTOYJICHOB

12 | Konmponvnas paooma Ne 2 1
«Cmenenvs ¢  HamypanbHolM
nokaszamesnem u eé c6oucmea

13 | YMHOXEHHE OIHOWIEHA Ha 4
MHOTOYJICH

14 | YMHOXeHHuE  MHOroujieHa  Ha 4
MHOTOYJICH

15 | PaznoxxeHue MHOrOYIEHOB Ha 3
MHOKUTENH. BhiHECeHne 001ero
MHOXHUTEJS 32 CKOOKHU

16 | PaznoxeHre MHOTOYIEHOB Ha 3
MHOKUTEIH. MeTOo ] rpyIIupOBKI

17 | Konmponvnas  paboma  Ne3 1
«/leticmeun c MHO2OUNEHAMU)

18 | IlpousBenenue pa3HOCTH u 3
CYMMBI JIBYX BBIpQKCHUH

19 | Pa3znoctb KBaJ[paToB TIBYX 3
BBIPAKEHU N

20 | KBamgpar cymMMmBl ©  KBaapar 4
Pa3HOCTH JBYX BBIPAKEHHI

21 | [IpeoOpa3zoBaHre MHOTOYJIEHA B 3
KBaipaT CYMMBl HIIH Pa3HOCTU
JIBYX BBIPKEHUI

22 | Koumponvuasa paooma Nod 1
«@Dopmynwi COKPAWéHHO20
YMHOMCEHUA)

23 | Cymma U pa3HOCTh KyOOB IBYX 2
BBIPAKEHUN

24 | Ilpumenenue pa3IUYHbIX 4
croco0oB pazioKeHus
MHOTOYJICHA Ha MHOKHTEITH

25 | [loBTOpeHne u cucTeMaTH3aIUs 2
y4eOHOro MaTepuasa

26 | Konmponvnasn pabomaNes 1
«Pasznosicenue muozounena Ha
MHOMCUmenu DPa3IuYHbBIMU
cnocodamuy

Dopmynuposamo:

onpeoeneHus: TOXIECTBEHHO
PaBHBIX  BBIPKEHUN, TOXKIECTB,
CTEIIEHU c HATypaJIbHBIM
IoKa3aTejieM, OJIHOWIEHA,
OJTHOYJICHA CTaHAAPTHOTO BHJIA,
KoddpuimeHTa OJHOYJICHA,

CTEICHH OJHOYICHA, MHOIOWICHA,
CTENEHH MHOIOYJICHA;

ceoiicmea: CTEIICHN C
HaTypaJbHBIM TTOKa3aTelieM,

3HaKa CTEIECHH;

npasuna: JIOKa3aTeJIbCTBA
TOXIECTB, YMHOXEHHUS OJIHOYJIEHA
Ha MHOT'OYJICH, YMHOKEHHUS
MHOTOYJICHOB.

/loka3vieamsb CBOWCTBA CTEIICHHU C
HaTypaJbHbIM ITOKAa3aTEeIICM.
3anuceIBaTh u JIOKa3bIBaTh

(hopMyIIbI TIPOU3BEICHUSI CYMMBI U
pa3HOCTH JBYX BBIPAayKEHUH,

pa3HOCTH KBAaJ[paToB JBYX
BBIDQXKCHUM, KBaJgpara, CyMMBl U
KBaJpaTa pa3HOCTH IBYX

BBIPOKEHUH, CYMMBI KYyOOB H
Pa3HOCTH KyOOB IBYX BBIpa)KE€HUI.
Botuucnameo 3Hauenue
6blpadiceHull ¢ TEPEMEHHBIMMU.
Ilpumenamsy ceéoiicmeéa CTEICHU
JUTST TIpe0Opa30oBaHUsl BBHIPAKCHHI.

Brinonnate YMHOKEHHUE
OJIHOYJICHOB " BO3BEJICHUE
OJIHOYJICHA B CTEIICHb.

[TpuBOoaUTH ONHOWIEH K

CTaHJAapTHOMY BHUJY. 3aIllUCBIBATh
MHOT'OYJICH B CTAaHJApPTHOM BHJIC,

OTIPENIeNIATh CTENeHh MHOTOYJICHA.
Ilpeoopaszosvieamv npouszeedenue
OJTHOWJICHA ¥ MHOTOWJIEHA; CyMMBI,
pa3sHOCTH, TPOU3BEACHUS  JIBYX

MHOI'OYJICHOB B MHOTI'OYJICH.
Boinoanamo pasnoincenue
MHO20U/IEHA Ha MHOXUTEIN

CrocoOOM  BBIHECEHHSI  OOIIEro
MHOMKHUTENS 3a CKOOKH, CIIOCOOOM
TpYNIUPOBKH, 10  (popmyrnam
COKpAIIEHHOTO YMHOXEHUA H C
MIPUMEHEHHEM HECKOJIBKIX
CIIOCO0O0B.

Hcnonvzoeamo YKa3aHHBIE
npeodpazosanus 6  npouecce




peuienus ypasHnenuii,
Jokazamenvcmea
@yukuyus (12 uacos)
27 Cesi3u MEXKIY BEJIMYMHAMH. 2 Ilpusooums npumepul
OyHKUIUA 3aeucumocmeit MEXIYy  BEu-
28 | CriocoOsbI 3ananus pyHKINUN 2 YUHAMH. Paznuyartp cpenu
29 | I'paduk GyHKIHH 2 3aBUCUMOCTEHl  (PYHKIMOHAIbHbIE
30 | JIuneiinas pynkuus, e€ rpadpux n 4 3aBMCUMOCTH.
CBOWCTBa OnwuceIBaTh NOHATHUS: 3aBHCUMON U
31 | [loBTOpEHHE U CUCTEMATHU3ALIUS 1 HE3aBHCHMOH [IEPCMCHHBIX,
y4e0HOro Marepuana (yHkimu, aprymenta  QyHKUMH;
32 | Konmponvnas paboma Ne 6 " 1 cocoObl  3ajaHms  (GyHKIMH.
Jluneiinaa ynxkyus, eé céoiicmea u DopmynrpoBaTh ONPCACICHNUA.
epagpux’” obiactu ompezneneHus (QyHKIWH,
objmactu  3HaYeHWd  QyHKIUH,
rpaduka QyHKINUU, TUHEHHON
GbyHKIHH, IpSAMOi
HPOTIOPIIMOHATBHOCTH.
Bovtuucnamo 3nauenue Qynkyuu
o 3aJJaHHOMY 3HAYECHUIO
aprymenta. CocCTaBisATh TaOIHIIbI
3HaueHnid  QyHKIMU. Cmpoums
epajux  pyHKUIMM,  3a7aHHOU
TaOJIMYHO.
Ilo 2paghuxy GbyHKIMH,
SBJISIIOLIECHCS MOJENBIO PealbHOTO
npouecca, onpeoensims
Xapakmepucmuxu 3TOTO
npoiiecca, CTPOUTH rpaduk
JTUHEHHON QYHKIMU
Cucmemvt r1uneinvix ypasuenui ¢ 08yms nepemennvimnu (18 uacos)
33 | YpaBHEHHS ¢ IBYMS TIEPEMCHHBIMH 2 Ipusooumsv npumepeol: ypasnenus
34 | JluneiiHoe ypaBHEHHWE C JByMS 3 c 08yms nepemeHHbIMU,
MIEPEMEHHBIMH U €T0 TpaduK JUHEHHOTO YpaBHEHHsI C JByMs
35 | Cucrembl ypaBHEHMH ¢  JBYMS 3 MIEPEMEHHBIMH;  CHUCTEMBI  JBYX
nepeMmeHHbIMH. ['paduueckuit meron JUHEHHBIX YpPaBHEHUW C JBYMs
pElIeHUs CHCTEMBI JIBYX JHMHEHHBIX NIepEMEHHBIMH; peaTbHBIX
YpaBHEHHH C TBYMS IEpEMEHHBIMH MIPOLIECCOB, ISt KOTOPBIX
36 | Pemenue CUCTEM JTUHEHHBIX 2 ypaBHEHUE C JIBYMS MEPEMCHHBIMU
ypaBHEHUN METOJIOM TMOJICTAHOBKHU WM CHUCTEMa YPaBHEHUU C JIBYMS
37 | Pemenue CUCTEM JIUHENHBIX 3 IIEPEMEHHBIMU
ypaBHEHUI METOZIOM CIIOKEHUS SIBIISTEOTCSI MaTeMaTHYeCKUMHU
38 | Pemienne 3amay ¢ MOMOIIBIO CUCTEM 3 MOJCIISMH.
TUHEHHBIX YpaBHEHUI Onpeoenams, aenaemca u napa
39 | IloBropeHme w®  cucTeMaTH3aIHA 1 Hucen peuienuem JaHHOTO
yueGHOro MaTeprana YpaBHEHUS C ABYMs MEPEMEHHBIMHU.
40 | Konmponenaa  paboma Ne 7 1 Dopmynuposams:
«Cucmemol ypagnenuii ¢ 08ymsa onpedenenun’ PEIICHUs yPaBHCHHUS
nepemenHbIMU» C JAByMsS TEpEeMEHHBIMU; UTO
3HAYUT PEUIUTh YPAaBHEHHE C IBYMS
nepeMeHHbIMU; rpaduka

YpaBHEHUS C IBYMsl IEPEMEHHBIMH;




JUHEHHOrO YpaBHEHHsSI C JBYMS
MEPEMEHHBIMH; PEIICHUSI CUCTEMBI
YpaBHEHUH C ABYMS IEPEMEHHBIMU;
ceoiicmea ypAaeHeHuii ¢ JIByMs
MePEMEHHBIMU

Onucvigams: ceoiicmea zpaguka

JIUHEIIH020 YpasHeHusn B
3aBUCUMOCTH oT 3HAYEHUU
K03 (D PUITMEHTOB, rpadudeckuit

METOJ PpCELICHUsS CHUCTEMBI JIBYX
YPaBHEHHH C ByMs IIEPEMEHHBIMH,
METOJ, IIOJCTAaHOBKM U  METOJ
CIIOXKCHMS ISl PELIEHUS CUCTEMBbI
JIBYX JIMHEHHBIX YpPAaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Cmpoums cpaguk  nuneitnozo
YpasHeHus c osymsa
nepemeHHbIMU.
Pewamo cucmembul JIBYX
JUHEUHBIX YpPaBHEHUU C JIBYMs
NepEeMEHHBIMH.

Pewwamv mexcmoevie 3(10(1'!”, B
KOTOPBIX CHUCTEMa JABYX JIMHEUHBIX
ypaBHeHI/Iﬁ C ABYMsA IICPEMCHHBIMU

SIBIISIETCSI MaTeMaTUIeCKON
MOJIEJIBIO PEATBHOI0 Mpolecca,
U HHTEPIPETUPOBATh PE3YNIbTAT
pELIEHHSI CUCTEMBI
Ilosmopenue u cucmemamusayua yueono2o mamepuana(5 uacos)
41 | 3amaum nans TOBTOpEeHHsT Kypca 7 4
KJacca
42 | Hmozosas konmponsHnasa paboma 1
Hmozo | 102 uaca
8 kiace
n/n Coaep:xanue KonnuectBo Xapakrepucruka
4acoB OCHOBHBIX BHI0B
AesITeJIbHOCTH yUYeHUKa (
HA YPOBHE Y4eOHbIX
el CTBHI)
Payuonanvuvie evipaxcenusn(44 uaca)
1 Pannonansubie qpodu 2 Pacnosnasamo IENISE
panroHaIbHbIE BBIPAXKECHUS,
OCHOBHOE CBOMCTBO pallMOHAJIBHON 3 IpOOHbIE paloHaIbHBIE
2 apodu BBIPAXXCHUS, IIPUBOJUTH
IpUMEpPBI TaKuX
CrnoxeHue u BEMATAHHE 3 BBIPaKCHHML.
3 paIroHAIBHBIX APOOECH C Dopmynuposams:
OJIMHAKOBBIMH 3HAMEHATEIISIMU onpedenenus:




Cio)eHne U BEIYUTAaHUE
paIMoHAaIBHBIX APOOEH ¢ pa3HBIMU

4
3HaMeHaTeJsIMU
Konrponsnas padora Nel «Croxxenue
5 U BBIYUTAHUE PallMOHAIBHBIX JpO0eii»
YMHOK€EHUE U JIelIeHHE paliuOHaIbHBIX
6 npobeit. Bo3penenue pannoHaibHOMU
IpoOH B CTEICHb
ToxecTBeHHbIE TPEOOPa30BaAHUS
7 paIMOHATIBbHBIX BRIPAXKEHUN
Konumponvnas paboma Ne2
8 «Ymmuoorcenue u denenue
PauuUoOHaNbHBIX OpOobeil)
PaBHOCMIIbHBIE ypaBHEHUS.
9 PannonanbHble ypaBHEHUS
CrerneHs ¢ LeIbIM OTPULIATEIBHBIM
10 | nokasarenem
CBolicTBa CTENEHH C LIEJIBIM
11 | nokasarenem
OyHKIUA y=X 1 e€ rpaduk
12 X
Konmponvnaa paboma Ne3
«Payuonanvuvie ypasnenus.
Dynkyua y==£ u eé zpagpux »
X
13

PalMOHAIBHOTO BBIPAXKEHUS,
JOMYCTUMBIX 3HAYECHUU
MEPEMEHHOM, TOKIECTBEHHO

PaBHBIX BBIpQKEHUH,
TOX]IECTBA, PABHOCHIILHBIX
yYpaBHEHUH, PAIMOHAIHLHOTO
YpaBHEHUS, CTCTICHH

C HYJICBBIM IIOKa3aTelIeM,
CTETICHH C OTPUIATECILHBIM
MOKa3aTeJieM, CTaHJIapTHOTO
BH/JIA YKCIa, 00paTHOU
MTPOITOPIIMOHATBHOCTH;
ceoiicmea. OCHOBHOE
CBOWCTBO paliMOHaIbLHON
IpoOu, CBOICTBA CTENIEHU C

EJTBIM [TOKa3aTeNeM,
ypaBHEHHH, QYHKITUH y=%
X

npaeuna: cloXeHus,
BBIYUTAHUS, YMHOKCHHUSI,
JEICHHS TpOOei,
BO3BeJIeHUS ApoOu B
CTCTICHb;

YCJIOBHE PaBEHCTBA IPOOH
HYJTIO.

/loka3zsieamos cBOMCTBA
CTEIICHH C IIeJIbIM II0Ka3aTe-
JIeM.

Onucwvieams cpaguueckuii
Memo0 peleHus ypaBHe-
HUI C OJTHOW NMEPEMEHHOM.
[IpuMeHATH OCHOBHOE
CBOWCTBO pallMOHAIBLHON
ApoOu 17151 COKpaLeHUs U
npeoOpa3oBaHus IpoOe.
[TpuBOIUTE IPOOH K HOBOMY
(ob1IeMy) 3HAMEHATEIIO.
HaxoauTh cymMMy, pa3HOCTb,
MIPOU3BEICEHNE U YaCTHOE
npoOeit. BeImonHsITh
TOXKJIECTBEHHBIC
[TpeobpazoBanus
paIMOHATHLHBIX BBIPAKCHHIA.
Pemats ypaBHeHUs ¢
IIEPEMEHHOMN B 3HAMEHATEIIE
apoowu.

IIpuMeHATH CBOMCTBA




CTETICHH C IIeJIBIM IT0Ka3aTe-
JeM i ipeoOpa3oBaHus
BBIPAYKECHUM.

3anucvieams uucna 6
CIMaHOapmHuom guoe
BeinosiHste nocmpoenue n
ymenue rpaduka GyHKIUU

s

Keaopamnuie xopnu. /leiicmeumenvHvle Yucn

a (25 uacos)

14 OYHKIHS y=XH e& rpaduk 3 Onucvieamy: MIOHSITHE
MHOXECTBA, 3JIEMEHTA MHO-
KBanparabie KOpHH. ApupMETHICCKHIA 3 JKECTBA, CIIOCOOBI 3ajaHus
15 KBa/JIpaTHBIA KOPEHb MHOKECTB; MHOKECTBO
HaTypaJIbHBIX YHUCEll,
16 MHOECTBO U €r0 JJIEMEHTEI 2 MHOYECTBO IIEITBIX THCE,
MHOXECTBO  PALMOHAIbHBIX
[TogmuoxecTBO. Onepauuu HajL 2
17 qucel, MHO>K€ECTBO
MHOAKCCTBAMH JNEHUCTBUTEIBHBIX YHUCENl U
18 UucoBble MHOXKECTBA 2 CBASH MEKIY STUMH HHCII0-
BBIMH MHOECTBaMH, CBS3b
CoiicTBa apu(h)METHIECKOTO 4 MEXKIy OCCKOHCYHBIMU
19 KBa[PaTHOT'O KOPHSI JOECATUYHBIMU I[pO6$IMI/I u
panMoHaNIbHBIMU, UPpPA-
ToxnaecTBeHHbIE TpeoOpa3zoBaHUs 5 IHOHAIBHBIMU YUCIIAMU.
o( | BBIP@XKCHUM, COICPIKAIINX PacnioznaBsars
apudmeTnyeckue KBaJpaTHbIe KOPHH pauroHaIbHbIE u
MppALMOHATIbHBIE YHCIIA.
o1 | PyHKIHS y=Vx u eé rpadux 3 [TpuBOUTS IPUMEPBI
palMOHANbHBIX YHCEI
Konmponwsnaa paboma Ned 1 Y UpPaALMOHAIIBHBIX YUCEI.
«Keaopammnuie kopnu. 3anucelBaTh € HOMOIIBIO
Jleiicmeumenvnvie uucnay (bopmyn cBoiicTBa NEHCTBUM
c JENCTBUTEILHBIMU
yuciaaMu. DopMyIupoBaTh:
ONpeNIeTICHUs: KBaJIpaTHOTO
KOpHS W3 4ucia, apud-
METHYECKOrO0  KBaJIpaTHOIO
KOpHSI U3 YuCia, paBHBIX
MHOXECTB, IOJMHOKECTBA,
22

HepeCeUeHUs MHOECTB,
00bETMHEHUSI MHOXKECTB;
cBOiicTBa: (yHKIMK Y = X,

apuPMETHUECKOTO
KBaJIpaTHOTO KOPHS,
dyHKIHE y=VX.

Jloka3bIBaTh CBOMCTBA
apu(pMETHIECKOTO KBaIpaT-
HOTO KOPHSI.

Crpouth rpaduku QyHKIHIA
y=x2 u y=yX.




[TpumensTh TOHATHE

apu(PMETHUECKOTr0
KBaJpaTHOIO  KOpHS  JUId
BBIYMCIICHUS 3HAuYeHUH
BBIPAYKEHUM.

VYnpouars BBIPAYKECHUS,
cojiepKalue apudmeru-

YECKUE KBAJpaTHBIE KOPHH.
Pewmats ypaBHeHUs
CpaBHuBaTh 3HA4YCHUs
BBIPAYKECHU.

Beimonusate npeodpasoBanue
BBIPAKCHUM C IPUMEHEHUEM
BBIHECEHUSI MHOXKUTEIS W3-
10/ 3HaKa KOpPHS, BHECEHMUSI
MHOKUTEJS 110 3HaK KOPHS.
BemmonHsaTe  0cBOOOXKIECHUE
OT MPPALUOHAIBHOCTH B
3HaMeHaTeNe Apoou, aHau3
COOTHOILEHUU MEXTY
YHUCJIOBBIMU MHO>KECTBAMU U
UX 3JIEMEHTaMU

Keaopammnwie ypasnenua(26 uacos)

KBagparssle ypaBHeHus . Pemenue 3
23 | HemOTHBIX KBAJPATHBIX YPABHCHHIT
®opMyna KOpHEU KBaJIpaTHOTO 4
24 | ypaHeHus
o5 | Teopema Buera 3
Konmponvnaa paboma Ne5 1
26 «Keaopammnuie ypasnenusn
27 KBanpatnslii TpéxuiieH 3
Pemrenne ypaBHeHHU, CBOASIINXCSA K 5
28 | xBajPaTHBIM ypaBHEHUSM
PannonanbHble ypaBHEHHSI KaK 6
oQ | MaTeMaTHYECKHE MOJICIH PEATbHBIX
CUTYaLHi
Konumponvnas paboma Ne6 1
«Ypasenenusa, ceooauwueca K
Keaopamuvim. Keaopammnutii
30

mpéxunen)

Pacnosnasamso u
npueooums npumepbol
K6aopamuvix  ypaeHeHuil
pa3IMYHbIX BUJOB (TIOJHBIX,
HEMNOJIHBIX, IPUBEIEHHBIX),
KBaJIpaTHBIX TPEXWICHOB.
OnuceiBaTh B 00LIEM BHUJE

pelieHue HETOJIHBIX
KBaJIpaTHBIX YPaBHEHUH.
Dopmynuposamp:
onpedenenusn.  ypaBHEHUS
MepBOM CTEIICHH,
KBaJpaTHOTIO YPaBHEHUS;
KBaJPaTHOIO TpEXUJICHA,
JUCKpUMHUHAHTA
KBaJIpaTHOTO ypaBHEHUS H
KBaJpaTHOTO TPEXUJICHA,
KOpHS KBaJIpaTHOTO
TpEXwieHa; OWKBaJPaTHOTO
yYpaBHEHMS, CBOMCTBA

KBaJI[paTHOI'O TPEXUJICHA;
TeopeMy Buera u obpaTtHyto
el Teopemy.

3anucvieamo u 0oxKazvigams
dopmyny KopHeil
KBaJIpaTHOT'O ypaBHEHUS
KOpHEM KBaJpaTHOIO
YpaBHEHUS B 3aBHCHMOCTHU




oT 3HaKa €ro
JUCKPUMMUHAHTA.
,ZIOK(I&’bleMb meopemaol:

Buera (mpsimMyrO u
o0paTHy10), O pa3JIOKECHUU
KBaJ[paTHOTO TPEXUIICHA Ha
MHOXHUTEIH, O CBOMCTBE
KBaJ[PaTHOTO TpEXUICHA

C OTpPHUIIATETBHBIM
JTMCKPHUMHUHAHTOM.
Onucvieamov Ha npumepax
Menoo 3amenbl nepemen-

Houl U1 pelIeHus
YPaBHEHHUM.

Haxomutb KOpHH
KBaJpaTHBIX YpaBHEHUI
Ppa3IMYHBIX BHJIOB.

[Ipumensars teopemy Buera
u oOpaTHyl0 el Teopemy.
BrimosHaTh pa3IoXKEHNE
KBaJpaTHOrO TpEXWiIeHa Ha
MHOKHUTENH. Haxoauts
KOpHU YpaBHEHHUM, KOTOpbIE
CBOJATCS K KBAJIPATHBIM.
CocTaBnsTh KBaJpaTHbIE
YpaBHEHUS U YPaBHECHUS,
CBOJSILIMECS K KBaApaTHBIM,
SIBJISIFOLLIAECS

MaTeMaTU4YeCKUMU
MOJIEIISIMA peaTbHBIX
CUTYaLNI
Hmoz060e noemopenue(7 uacos)
31 | 3aganwms 1S MOBTOpeHUs 8 Kiacca 6
32 | UToroBast KOHTpOJbHAsA paboTa 1
Hmozo | 102 uaca
9 kyacc
n/n Conep:xanue KoanuectBo Xapakrepucruka
4acoB OCHOBHBIX BH/IOB
NesITeJIbHOCTH YYeHHKA
( Ha ypoBHe y4eOHBbIX
el CTBHI)
Hepasencmea (21 uac)
1 HucnoBble HEPABEHCTBA 3 Pacno3znasamo u npugooums
2 OCHOBHBIE CBOMCTBA YHCIIOBBIX 2 npumepol YHCIIOBBIX
HEPaBEHCTB HEPaBEHCTB, HEPAaBEHCTB C




3 CrnosxeHue U yMHOKEHHE YHCITOBBIX 3 HepEeMEHHBIMH, JTMHEHHBIX
HepaBeHCTB. OLeHUBaHUE 3HAYCHUS HEPABEHCTB c OJTHOM
BBIPAKCHUS MIEPEMEHHOM, JIBOMHBIX

4 HepaBeHncTBa ¢ 0J1HOM EpeEMEHHON 1 HEPaBEHCTB.

5 Pemienue HepaBeHCTB ¢ OHOM 5 Dopmynuposamp:
nepeMeHHol. UncnoBble MPOMEXYTKU onpeoeneHus: CpaBHEHUS

6 CucreMbl TMHEHHBIX HEPABEHCTB C 5 ABYX YHCEJI, pELICHUSA
OJIHOM MEepEeMEHHOU HEpaBEHCTBA c OJIHOU

7 [ToBTOpEHME M cUCTEMaTU3ALIMS 1 IIEPEMEHHOM, PABHOCHIIBHBIX
y4eOHOTo MaTepHania HEPABEHCTB, perIeHHs

8 KOHmpOJlea}l paﬁoma Nel 1 CHCTEMBbI HCPABCHCTB C OJHOMU
«Pewenue nepasencme u ux ICPEMCHHOH, obsactu
cucmemy oTpezieNieHUs] BEIPAKCHMUS,;

CBOMCTBA YUCIIOBBIX
HEPaBEHCTB,  CIOXEHUS U
YMHOKEHUS YHUCJIOBBIX
HEPaBEHCTB.
Jloka3bIBaTh: CBOMCTBa
YHCIIOBBIX HEPaBEHCTB,
TEOpEMBbl O CIOXKEHUU U
YMHOXEHUHU.
Pewamyp JIUHelHbIe
Hepasencmea.  3aNuChHIBATh
pelieHusT HEPABEHCTB M HX
CHUCTEM B BHJI€ YUCIIOBBIX
MIPOMEKYTKOB, 00BbETNHEHNUS,
NepeceUeHUs YHCIIOBBIX
MIPOMEXKYTKOB. Pemate
CHUCTEMY HEPAaBEHCTB
C oJHOU MIEPEMEHHOM.
OuenuBath 3HaYEHUE
BbIpaxkeHus. M300paxaTh Ha
KOOPJMHATHOU IIPSAMOM
3aJJaHHbIE HEpaBEHCTBAMU
YHUCJIOBBIE TPOMEKYTKH
Kesaopamuunas ¢pynkuyusa (32 uaca)

9 [ToBTOpEHME U paclIMpEeHNE CBEIEHUN 3 Onucwvieamsp MIOHATHE
0 GyHKIIMN GYHKIIMM KakK MpaBUia,

10 | CgoiicTBa hyHKINHN 3 YCTaHaBJIMBAIOLIETO CBSI3b

11 | Iloctpoenue rpaduka GyHKIHN 2 MEX]y JIEMEHTAMU JIBYX
y=kf(X) MHOJKECTB. CaoiicTBa

12 | IToctpoenue rpaduKkoB HYHKIIUN 4 byHKIIAN
y=f(x)+b un y=f(x+a) Dopmynuposams.

13 | KBagparnunas ¢pyHKIus ,e€ TpaguK u 6 onpeoenenus: HYJA
CBOMCTBA byHKIH; MIPOMEKYTKOB

14 | Konmponvnas pabomaiNe2 1 3HAKOIOCTOSHCTBA (DYHKIHH;
«Ilpeobpazosanue cpaghuxos bynxumu,
pynkyuiin BO3pacTaroIIel(yobIBaroIICH )

15 | Pemienuie kBagpaTHBIX HEPABEHCTB 5 Ha MHOKECTBE; KBaIPATUIHOM

16 | Cucrembl ypaBHEHHUI ¢ AByMS 1 byHKIMH; KBaJpaTHOro
IIEPEMEHHBIMU HEPAaBCHCTBA,

17 | [loBTOpEHUE U CHCTEMAaTH3AINS 1 CBOHCTBA KBa/[paTHIHOH




y4eOHOTr0 MaTepuaa

18

Konmponvnasa paoomaNe3 «Pewenue
Keaopammnwix nepasercmes. Cucmemol

YDAGHEHUIL ¢ 08yMsA NEPEMEHHBIMUY

INZINIGUH
npaBuIia

rpa¢guKoB
MIOMOIIIBIO
BUJIA
Crpouts rpaduku GyHKIUH C
MOMOIIbIO TPeoOpazoBaHuit
Cmpoumo rpadux
KkBaapatuyHoi ¢pyHkuuu. [To
rpaduky KBaJpaTUYHOU
(GYHKIIMH ONUCHIBATDH €€
CBOICTBA.

Onucvieams cxemamuunoe
pacnojoxeHue napadosbl
OTHOCHUTEIILHO OCH a0CIUCC B
3aBHCUMOCTH OT 3HaKa
crapiero ko3¢ dunuenTa u
JTMCKPUMUHAHTA
COOTBETCTBYIOILIETO
KBaJpaTHOI'O TPEXUJICHA.
Pewams keadpamnuvle
HepageHcmea, NCIoIb3ys
CXEMY pacIOJIOKEHUS
napaboJIbl OTHOCUTEIBHO OCH
abcmucc.

Onucwvieams cpagpuueckuil
Memn o0 PeleHUs CUCTEMBbI
JIBYX YPaBHEHHUHU C JBYyMS
HepeMEeHHBIMH, OJTHO U3
KOTOPBIX HE SBISETCS
JIMHENHBIM

MOCTPOCHUS

GyHKIHHA c
npeoOpa3oBaHuit

Dnemenmaul nPUKIAOHO

mamemamuxKu

(21uac)

19

MaremaTuyeckoe MOJEITUPOBAHUE

3

20

IIporieHTHBIE pacU€ThI

3

21

AOCOIIIOTHASA M OTHOCUTEIIFHAA
MTOTPEITHOCTH

2

22

OcHoBHBIC paBujia KOM6I/IH8.T0pI/IKI/I

23

YacToTa 1 BEpOSTHOCTH CITYIaliHOTO
COOBITUSA

24

Krnaccuueckoe onpenenenue
BEPOSTHOCTH

25

HauannHbie CBCICHHSA O CTAaTUCTUKE

26

HOBTOpeHI/Ie U CucreMarui3anuia
y4ueOHOro Marepuana

27

Koumponwvnasa pabomaNed
«Inemenmol nPUKIAOHONL
MamemamuKkuy

Ilpugooums npumepbl:
MaTeMaTUUECKUX MOJelei
peasbHbIX CUTYalui;
MPUKIIATHBIX 33/1a4;
NpUOTKEHHBIX
HCITIOJIb30BaHUS
KOMOWHATOPHBIX MpaBuUII
CyMMBI W  TIPOU3BEICHMUS;
CIIy4alHbIX COOBITHI,
BKIIIOYasi  JIOCTOBEPHBIE U
HEBO3MOKHBIE COOBITHS;
OTIBITOB C PaBHOBEPOSTHHIMU
HCXOJaMH; MPEJICTaBICHUS
CTAaTHUCTUYECKUX JIAHHBIX B
BUjIe  TaONMUI, JUarpamm,
rpaduKoB; WCIIOJIb30BaHUS
BEPOSATHOCTHBIX CBOMCTB
OKpY>KalOIINX SIBICHUM.

BCIIMYHMH,

Dopmynuposamas:




onpeoenieHusn.  aOCOITIOTHOU
HOTPEIIHOCTH, OTHOCH-

TEIbHON [IOTPELIHOCTH,
JIOCTOBEPHOT'O COOBITHUS,
HEBO3MOKHOI'O COOBITHS,
KJIACCUYECKOE  ONpe/esIeHue
BEPOSTHOCTH;

npasuna: KOMOHMHATOpHOE
MIPaBUIIO CYMMBI,
KOMOHHATOpHOE MIPaBUIIO
MPOU3BEICHUS.

Onucvieamsp Imanwl
pewienus NPUKIAOHOU
3a0auu.

Hoacuams u 3anucvlieamos
bopMyITy CIOKHBIX TIPO-
LIEHTOB. [IpoBoauTh
MIPOIICHTHBIC pacuétel  C
WCIIOIb30BAHUEM  CJIOXKHBIX
MIPOIICHTOB. Haxoguth
TOYHOCTh TPHUOJIMKCHHUS  TIO
Tadaune pHOIKEHHBIX
3HAYCHUN BEJIMYMHBI.
Hcnonws3oBarh pa3IMYHbIC
dhopMbI 3anucu
npUOIKEHHOTO 3HAYCHUS
BEIIMYMHBI. Ouenusamo
npuoIUNICEHHOE

3HAYeHUe 6eIUUUHDL.
[IpoBoauTh OIIBITBI co
CIIy4allHBIMHU UCXOJaMHU.
Hoacuams u 3anucvieamo

dopmyny HAXO0XKIEHHUS
YaCTOTBI CITy4aifHOTO
COOBITHSL. OnuceIiBaTh
CTaTHCTHYECKYIO OIICHKY
BEPOSATHOCTH CIIy4aitHOT O
COOBITHS. Haxonuts
BEPOATHOCTh CIIy4aiiHOTO

COOBITHUS B OIIbITax C
PABHOBCPOATHBIMU UCXOJaMH.

Onucvieamp Imanwl
CTaTUCTHYECKOTO
uccienoBanus. Ogopmaame
ungopmayuio 6 euoe
maoénuy u ouazpamm.
N3Bnekate wHOpMaIuio u3
TaOmHII u Juarpamm.
Haxomute ®W  mpHBOAWTH
IPUMEPHI UCTIOIH30BaHUS
CTaTHCTUYECKUX

XapaKTEPUCTHK,




COBOKYIIHOCTH JaHHBbIX:
cpeaHee 3HA4YCHUC, MoJa,
pasMax, M€auaHa BBI60pKI/I

Yucnosvie nocredosamenvrocmu (21

yac)

28 | YucnoBsle MOCIEI0BATEIBHOCTH 2
29 | ApudmMeTnuyeckas MPOTPecCHs 4
30 | Cymma N mepBBIX 4YJICHOB 4
apu(PpMETHIECKON MPOTrpeccHu
31 | 'eomerpuueckas MpOrpeccus 3
32 | Cymma N MepBbIX WICHOB 3
re€OMETPHUECKON IPOTPecCuu
33 | Cymma GeCKOHEUHOM
TE€OMETPUYUCCKOM MPOTPECCUH, Y 3
KOTOPOH MOAYIJIb 3HAMEHATEIIS
MeHble |
34 | [loBTOpEHUE U CHCTEMAaTH3ALIUS 1
y4eOHOTO MaTepHaia
35
Konmponvnaa paboma Ne5 1

«YHucnoevie nocineoosamenibHOCHIL

[TpuBouTH IPUMEPHI:
MOCJIEIOBATEIILHOCTEH;
YHUCIIOBBIX
MOCJIEIOBATEILHOCTEH, B
YaCTHOCTH  apu(PMeTH4ecKoi
u TF€OMETPUYECKON
IIPOrPECCUil; HUCHOJb30BaHUSA
II0CJIE0BATEIIBHOCTEN B
peaNbHOM KU3HM; 3a]ad, B
KOTOpPBIX  PacCMaTpUBarOTCs
CYMMbI ¢  OECKOHEYHBIM
YHUCJIOM CJIaraeMblX.
OnuceiBath: MTOHATHS
IIOCJIEIOBATEIbHOCTH, YJI€HA
MOCJIE0BATEIbHOCTH;
CI0COObI 3a7JaHUs
MOCJIEI0BATENBHOCTH.
Boruncnste: YJIeHa
MOCJIEI0BATEIBHOCTH,
3alaHHOU

dopmysiol N-rO0 wieHa WU
PEKYPPEHTHO.
DopMyIUpPOBATH:
OIPECIICHNUS:
apupmMeTHIecKon
MPOTPECCHH, TEOMETPUUECKON
IIPOIPECCUH;

CBOICTBa YJIEHOB
apupmMeTHIecKon U
T€OMETPUYECKON ITPOTPECCUM.
3anaBaTh apuPMETUUYECKYIO U
T€OMETPUYECKYI0 MPOrPECCHU
PEKYPPEHTHO.

3anuceiBaTh M MOSICHATH
dopmynbl  oOmmiero  uieHa
apudMeTHIecKoi "
T€OMETPUYECKON MTPOTPECCUN.
3anuceiBaTh M JJOKa3bIBaTh:
dbopMyIBI CyMMBI N TIEPBBIX
YJIEHOB apu(pMETUYECKOW U
F€OMETPUYECKOU IIPOTPECCHIL;
(b opMYyIIBI, BRIpaXKAIOIITNE

CBOMCTBA YJIEHOB
apudmeTndeckoi "
T€OMETPUYECKON ITPOTPECCUM.
Boruucnste CyMMY
0OECKOHEUHOM

T€OMETPUYECKOU




nporpeccuu, y Kotopoi |g| <
1.

[pencraBnsaTh  OECKOHEYHBIC
NEPUOANYECKHE JPOOH B

BUJIE OOBIKHOBEHHOM JPOOH .

Hmozosoe nosmopenue (1 uacos)

36 | ¥Ynpasxcuenusn ons nosmopenus 6
Kypca 9knacca
37 | Hmozoeasn konmponvHas paboma 1

Hmozo 102 waca

YuyeOHO-MeToAN4YeCcK0e H MATEPUAIbHO-TEXHUYECKOE oDecneueHmne
00pa30BaTeJIbHOI0 MpOLecca

Y4eOHO-METOANYECKHIT  KOMILIEKT

Jluteparypa 1Jisl y4amierocsi u y4uress
1. Anrebpa : 7 knacc : yuyeOHUK AJisi ydamuxcs o0meoOpa3zoBaTenbHbIX yupexaenuit / A. I
Mep3sisik, B. b. [Tonouckuii, M. C. Sxkup. — M. : Benrana-I'pad.
2. Anrebpa : 7 Kkimacc : JAMJAKTUYECKHME MaTepuajbl : TocoOHme Mjs  ydaluxcs
obmieoOpazoBarenbHBIX yupexaenuid /A. I'. Mepansik, B. b. Ilononckwuii, E. M. PabuHoBHY,
M. C. Sxup. — M. : Benrana-I"pad.
3. AnreOpa : 7 xiacc : meroaudeckoe nocodue / E. B. bynko,A. I'. Mepansik, B. b. [Tononckuti,
M. C. Sxup. — M. : Benrtana-I'pad.
4. Anrebpa : 8 kjacc : y4eOHMK Ul ydaluxcs oOmeoOpazoBaTenbHbIX yupexaeHuit / A. T.
Mepansik, B. b. Ilononckuii, E. M. Pabunosuy, M. C. Sxup. — M. : Benrtana-I pad.
5. Anrebpa : 8 Kkimacc : JAMJAKTHYECKHE MaTepuanbl @ MmocoOue JUIisl  y4aliuxcs
o0meodpaszoBarenbHbIX opranusanuii / A. I'. Mepsnsik, B. b. [lononckuii, E. M. Pabunosu4, M.
C. SIxup. — M. : Benrana-I'pag.
6. AnrebOpa : 8 xiacc : meroguueckoe mocooue / E. B. Byniko, A. I'. Mep3isk, B. b. [TomoHcku#,
M. C. Axup. — M. : Benrana-I'pac.
7. AnreGpa : 9 kimacc : y4eOHUK JUTst ydarmuxcs o0meo0paso-
BaTeNbHBIX opranu3anuii / A. I'. Mep3nsk, B. b. ITonon-
ckuii, M. C. Sxup. — M. : Benrtana-I'pad.
8. Anrebpa : 9 kmacc : JAMJAaKTUYECKHME MaTepuanbl : Tocodue Ui ydaluxcs
o0meobpaszoBarenbHbIX opranusanuii / A. I'. Mep3snsk, B. b. [lononckuii, E. M. PabunoBuy, M.
C. Slxup. —M. : Benrana-I'pag.
9. AnrebOpa : 9 xiacc : Mmetogudeckoe mocooue / E. B. Byniko, A. I'. Mep3sk, B. b. [TomoHckui,
M. C. Axup. — M. : Benrana-I'pag.

CnpaBoyHble OCO0MS, HAYYHO-TIOMYJISAPHAS M HCTOPUYeCKasi JUTepaTypa

1. AraxanoB H. X., [Togmunckuii O. K. Martemartuka : paifoHHbIe onuMmnuaabl | 6—11 xmaccel.
— M. : TIpocemienue, 1990.

2. I'appunosa T. JI. 3anumarenpHas mareMatuka . 5—11 kiaccel. — Bounrorpan : Yaurtens,
2008.

3. Jlesurac I'. I'. Hecranmaptusie 3agaun o matematuke. —M. : MJIEKCA, 2007.

4. Ilepmu C. C., Ilepmu b. C. CrpaHuips! pycckoil UCTOPUM Ha ypoOKax MaTeMaTHKu. — M. :

[Temaroruka-IIpecc, 1994.

5. [Mnuyrusn JI. @. 3a crpanunamu yueOHuka anreopsl. — M. : [Ipocsemenue, 2010.
6. [To#ia JIx. Kak pemats 3amauy? — M. : [Ipocsemienue, 1975.

7. Ilpoussonos B. B. 3anaun Ha Beipoct. — M. : MHUPOC, 1995.




8. ®apkoB A. B. Maremarnueckue onumMnuaabl B mkoje : 5—11 kmaccel. — M. : Aiipuc-Ilpecc,

2005.
9. Dunumkaonenus qisa gereit. T. 11 : Matematuka. — M. . ABanTa+, 2003.
10. http:/www.kvant.info/ Haydno-tionyssipabiii  (hU3HKO-MaTeMaTHIECKHUiA
IITIKOJILHUKOB U CTYACHTOB «KBaHT».
IleuaTHbIE MOCOOHA
1. TaGuummp! 1o anredpe st 7—9 KI1accos.
2. [TopTpeThl BBIIAIOIIMXCS ACSITEICH B 00JIACTH MaTeMaTHKH.

HNudopmanuoHHbie cpeacTsa
1. Kosyutekuusi MequapecypcoB, SJIEKTPOHHBIE 0a3bl JAHHBIX.

2. NaTepHer.

IKPAHHO-3BYKOBbIE II0CO0US

KypHAT IS

Buneodguibmbl 00 ucTopun pa3BUTHS MATEMaTUKU, MATEMAaTUYECKUX UIEH U METO/IOB.

TexHuuyeckue cpeacTBa 00y4eHHus
1. Kommerotep.
2. MynbTUMEIHAIIPOSKTOP.
3. DKpaH (Ha MITaTUBE UM HAaBECHOM).
4. UHTepakTUBHAs J10CKa.

Y4eOHOo-TpaKkTHUYECKOE U YUeOHO0-1a00paTOPHOE 000Py10BaHUE
1. JTocka MarHuTHas C KOOPJAUHATHON CETKOM.
2. KOMIUIEKT 4epTEKHBIX HHCTPYMEHTOB (KJIACCHBIX M pa3-

JATOYHBIX ): IUHEWKa, TpaHCIopTup, yroibHuk (30°, 60°), yronpHuk (45°, 45°), LUpKyIb.
3. HaOopel ans mopenupoBaHus (1iBeTHas Oymara, KapTOH, KalibKa, KieH, HOXKHHUIIBI,

TJTACTUITUH).


http://www.kvant.info/

IIVTAHUPYEMBIE PE3YJIBTATDBI
N3YYEHUS KYPCA AJITEBPHI 7-9 KIIACCOB

Benyiue nieneBbie yCTAHOBKM M OCHOBHBIE 03KHMJIa€MbIE PE3YJIbTaThl OCBOEHUS BCEX KOMIIOHEHTOB, COCTABIISIOIINX coJepKaTesibHyto ocHoBy OOIT OO0
T'MMHA3UH.
Obyuenue mamemamuke 6 OCHOGHOU WIKOe HANPABIEHO HA OOCMUMICEHUE CEOYIOUUX Yelell.
B HanpaB/ieHN# JIMYHOCTHOTO PA3BHTHSA:
® pa3BUTHE JIOTHYECKOTO M KPUTHUYECKOTO MBIIUICHHS, KYJIbTYPhl PEUd, CHOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;
e hOopMHpOBAHWE Yy YYAIIUXCS WHTCIUICKTYaJbHOM YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJOJCHUIO MBICIUTEIBHBIX CTCPEOTHIIOB,
BBITCKAOIINX U3 O6I)II[CHHOFO OIIbITA,
® BOCIIMTAaHUEC KAa4Y€CTB JIMYHOCTH, 06GCHGLII/IB3,IOH_II/IX COIHMAJIBHYIO MO6I/IJH)HOCTI), CIIOCOOHOCTD MNPUHHUMATL CaAMOCTOATCIIbHBIC PCIICHUSA;
¢ (hopMHpOBaHHME KAaueCTB MBIIUICHUS, HEOOXOAUMBIX IS a/lalTallii B COBPEMEHHOM MH(OPMallMOHHOM OOIIECTBE;
® pa3BUTHE MHTEpECa K MAaTEMaTHYECKOMY TBOPYECTBY U MATEMAaTHYECKUX CIOCOOHOCTEH.

B MeETANpEeAMETHOM HAIIPABJICHUM:

(bopMHpOBaHUE MPENCTAaBICHUN O MaTeMaTHKE KaK 4acTH OOIIeYesOBeYeCKON KYJIbTYPhl, O 3HAUMMOCTH MaTE€MaTHKU B Pa3BUTHM LMBWIM3ALUU U COBpE-

MEHHOT'0 OOIIIEeCTBa;

pPa3sBUTHC HpCIlCTaBJ'ICHI/Iﬁ O MAaTeMaTHKE KakK (I)OpMC OIMMCaHuA M METOAC IIO3HAHUA ﬂeﬁCTBHTCHBHOCTH, CO3aaHUC YC.IIOBI/Iﬁ JJIs HpI/IO6peTCHI/I}I

NEPBOHAYAJILHOTO OIBITa MATEMATHYECKOI0 MOJIETTUPOBAHUS;
¢dbopmupoBaHue OOIIMX CHOCOOOB MHTEIIEKTYAIbHOM MESATEIBbHOCTH, XapaKTepHBIX [UIS MaTeMaTHKH M SBISIOIIMXCS OCHOBOW IO3HABATENbHOM
KYJIbTYpbI, 3HAUUMOM JIJIs1 pa3u4HbIX c(hep ueroBeuecKoi 1eaTenbHOCTH.

B npenmerHoM HanpaB/IeHUH:




OBJIaACHHUC MATEMAaTUYCCKHMU 3HaHUsSIMU W  YMCHUSIMHU, HCO6XOI[I/IMI>IMI/I 1A [MPOAOJIKCHUA O6y‘I€HI/IH B CTapHIGfI IIKOJIE HJIHM  HHBIX
O6Hl€06pa3OBaTeJ'IBHBIX YUPCKACHUAX, U3YUCHUSA CMCKHBIX MTUCHHUIUIMH, IIPUMCHCHUS B HOBCCﬂHeBHOﬁ KU3HU,

CO31aHHUC (bsz[aMeHTa AJI1 MaTeEMaTH4Y€CKOI'0 pa3BUTHA, (bOpMHpOBaHI/ISI MCXaHHU3MOB MBIIUICHHUA, XapaKTCPHBIX IJIA MaTeMaTH4eCKOM JCATCIIBHOCTHU.

«Bbmycmmk Hayuumcsa»

Jluunocmnwie Memanpeomemmnuie Ilpeomemnmnuie

yMEHHUE SICHO, pEryJsiTUBHbBIC [1I03HABATEJIbHBIC KOMMYHHKATUBHbIE PAIIMOHAJIBHBIE YUCJIA

TOYHO, I'PaMOTHO ® [IOHMMaThb  OCOOEHHOCTH  JECATMYHOH  CHCTEMBI
u3jaraThb CBOU CUHCIICHUS;

MBICIIM B YCTHOH ® BJAJCTb IOHATHUAMM, CBS3aHHBIMU C JI€JIMMOCTBIO
U IIMCbMEHHOU HaTypaJIbHbIX YUCEIL;

dopme, monnmaThb e BBHIpAXAaTh YHUCJA B 3KBUBAJIEHTHBIX (OpMax, BbIOMpas
CMBICII HaubOojee  MOAXOASIIyl0 B 3aBHCUMOCTH  OT
[IOCTaBICHHOU KOHKPETHOM CUTYAallWH;

3aiaqy, ® CpaBHMUBATh U YHOPSAJNOYMBATHL pallMOHAIBHBIC YKCIIA,
BRICTPAHBATH ® BBINOJHATH BBIUYKUCIEHUA C PALMOHAIBHBIMU YHUCIIAMY,
aprymMeHTaIlnIo, coderast yCTHbIE M IIMCbMEHHBIC IPUEMBI BBIYMCIICHUM,
IIPUBOANTH MPUMEHEHNE KAJIbKYIATOPA;

IIPUMEPEI " ® JCIOJIB30BaThb IIOHATHS W YMEHHs, CBA3aHHBIE C
KOHTPIPUMCDEI, MIPONOPLUUOHAIBHOCTBIO BEJIMYMH, IIPOLICHTAMHU B XOZE
KPHTHIHOCTD pelIeHnsT MaTeMaTUYECKUX 3a/1ad W 3a/1a4 U3 CMEXHBIX
MBIIICHNS, MIPEIMETOB, BBINOIHATH HECIOXKHBIE INPAKTHYECKUE
yYMEHUe




pacro3HaBaTh
JIOTHYECKHI
HEKOPPEKTHBIC
BBICKA3bIBAHUS,
OTJINYaTh
TUIIOTE3y oT
¢axra;
IPEJICTABICHUE O
MaTeMaTH4eCcKOi
HayKe Kak cdepe
YEJI0BEYECKOMN
NeSITEILHOCTH, 00
JTanax ee
pa3BuUTHA, O €€
3HAYUMOCTH  JIJISI
pa3BUTHS  IIUBH-
JU3aIHH;
KpPEaTUBHOCTh
MBIITUTCHUS,
WHUIMATUBA,
HaXOTYHBOCTD,

AKTUBHOCTbH pu

CaMOCTOSATEIILHO
0OHapyXHBaTh U
dopmynupoBath
y4eOHYIO
npobiemy,
OIIPEICTISITh

uenb Y I;
BBIJIBUTaTh
BEPCUU pEIICHUS
poOIIEMBI,
OCO3HaBaTh (M
MHTEPIIPETHPOBA
Th B  Clyyae
HEOOXOIMMOCTH
) KOHCYHBIH
pe3ynbTar,
BBIOMpATh
cpencTBa
JOCTHXCHUS

1 (5011 u3
MPEIOKEHHBIX,

a TakKXK€ HCKaTb

MIPOBOJIUTH
HAOJOIEHUE |
IKCIIEPUMEHT
oI
PYKOBOACTBOM
YUUTEIIS;
OCYIIECTBIIATH
paclIupeHHBIN
TTOHMCK
uHpOpPMAIIH  C
UCIIOJIb30BaHUE
M pecypcoB
OoubImoTeK u
WHrepuera;
CO3/1aBaTh "
peoOpa3oBbIBAT
b MOJCIH H
CXEMBI Ut
peleHws 3a/1a4;
OCYIIECTBIIATh
BbIOOp Hauboee

3¢ deKTUBHBIX

CaMOCTOSITEIILHO
OpPraHU30BbIBAThH
yaeOHOE
B3aUMOJICHCTBHE B
rpynne  (OnpenessTh
oo1mIe LIETIH,

JIOTOBApUBATHCS JIPYT
C IpyTOM U T. 11.);

B JIMCKYCCHU yMETh
BBIJIBUHYTh
apryMEHTBI u
KOHTPApTyMEHTHI;
VUUTHCS KPUTUIHO
OTHOCHUTBCSI K CBOEMY
MHEHHIO, c
JIOCTOUHCTBOM
MIPU3HABATH
OmMOOYHOCTH CBOETO
MHCHHS u
KOPPEKTHPOBAThH €T0;
MTOHUMAs MO3UIIHIO

JIpyroro, pasinyarb B

pacu€Thl.
JEACTBUTEJLHBIE YHCJA

® JICIIOJIb30BaTh HavyaJbHbIE Hpe/ICTaBICHUS 0

MHOYECTBE JICHCTBUTEIbHBIX YHCET,;
® BJIAJIETh IOHATUEM KBaJPAaTHOIO KOPHS, IPUMEHATh €T0

B BBIYHMCIICHUSX.

MN3MEPEHUS, TPUBJINKEHUS, OHEHKHA
e HCHOJNB30BaTh B XOJAE PELICHHS 3ajad 3JIEMEHTapHBIC
IPEJCTaBICHHUS, CBSI3aHHbIE C NpUOIMKEHHBIMU
3HAYECHUSIMU BEJIUYMH.

AJITEBPAMYECKUE BbBIPAYKEHUS
e BIAZCTh TOHATHSAMH «TOXXIECTBO», «TOXKIECCTBEHHOE
npeoOpa3oBaHue»,  pemarb  3ajJa4yd,  cojeprKallue
OyKBEHHbIE JIJaHHbIE; paboTaTh ¢ POpMyJIaMu;
e BBINOJHATH MPEOOPA30BAHUS BHIPAKEHUH, COJEpIKAIIUX
CTETICHU C [EJIBIMH MTOKA3aTesIMA U KBaJApPaTHBIE KOPHH;
e BBINOJIHATh TOKIECTBEHHbIE npeoOpa3oBaHus
palMOHANBHBIX BBIPAXKEHUH Ha OCHOBE MPaBWJI JEHCTBHMA
HaJ MHOTOWJIEHAMH U anre0panyecKuMu ApoOsiMH;
e BHINOJHATH PA3JI0KEHUE MHOTOYJICHOB Ha MHOKHTEITH.
YPABHEHUSA

¢ pCfuiaTb OCHOBHBLIC BHUJIbI pallMOHAJIBHBIX ypaBHeHI/Iﬁ C




pelieHun
MaTeMaTHYeCKUX
3a1a4;

yMEHHE

KOHTPOJIMPOBATDH

mpouecc n

pe3ynbrar
yueOHOI
MaTeMaTUYeCKOH

JCATCIIbHOCTH,

CIIOCOOHOCTH K

OYMOITUOHATEHOMY
BOCTIPHUSITHIO
MaTeMaTHYECKUX
00BEKTOB, 3ajad,
peLIeHHH,

pac-

CYXKIICHHM.

ux
CaMOCTOSITEIIbHO
;

COCTaBJISITh
(MHIMBUTyaJTbH
0 WJIU B TPYIIIIE)
IUIAaH ~ PelIeHUS
pOOIIEMBI
(BBITIOJTHEHUS
IIPOEKTA);
paboras 1o
IUIaHy, CBEPSTH
CBOU JIEUCTBUS C
[eNBI0 W TIpH
HEOOXOIMMOCTH
UCTIPABIIATH
OILITMOKH
CaMOCTOSITEIIEHO
(B TOM uucie u
KOPPEKTHPOBAThH

TJ1aH);

B Jrajaore C

CcrIoco0o0B

pereHus

3a71a4

B 3aBUCHMOCTHU

OT KOHKPETHBIX

YCJIOBHIA;
aHAJIM3UPOBATD,
CpaBHUBATD,

KJIACCHU(UITUPOB

arb U 00001IaTh

(hakThI
SIBJICHUS;
JIaBaTh
OTpeCIICHUS

TIOHATHAM.

u

€ro peuun: MHCHHC

(TOuKy 3peHus),
JI0Ka3aTeIbCTBO
(aprymentsr),  (haxTbI
(TUTOTE3BI, aKCHOMBI,
TEOpHUN);

YMCETh B3IJISIHYTH Ha

CUTyallUl0 C  HUHOM
MMO3UIIN u
JIOrOBapUBATHCS C
JIFOJIbMH HWHBIX
HO3ULIAH

OJHON TIEPEMEHHOM, CUCTEMBbl JBYX YPaBHEHUH C JBYMs
NEPEMCHHBIMU
e J[IOHUMAThb YpaBHCHUC

KaK BAKHEUIIYIO

MaTEMaTUYECKyl0 MOJEIb JUIsl OINUCAHUS U HU3Y4YECHHUS
pa3sHOOOpa3HbIX peaJbHbIX CUTyallUd, pellaTh TEKCTOBBIE
3aJjauy aNredpandyeckuM MeTO/I0M;

® IIPUMEHATh rpaduyeckue

MMpeaACTaBJICHUA JJIA

WCCIIC/IOBAaHHS YPAaBHEHHH, WCCICIOBAHUA W PEIICHUS

CUCTEM YpPaBHECHUH C JBYMs ICPEMCHHBIMH.
HEPABEHCTBA

e TIOHMMAaTh W TPUMEHSATH TEPMHHOJIOTHIO U CUMBOJIUKY,

CBSI3aHHBIE C OTHOIIEHHMEM HEPABEHCTBA, CBOWCTBA

YHCIIOBBIX HEPABEHCTB;

e peuiaTh JIMHEHHblE HEpaBEHCTBA C OAHON NEepeMEeHHOH

M WX CHCTEMBI; pelaTh KBaJIpaTHbIE HEPABEHCTBA C

omnopoit Ha rpaduUecKue MpeaCcTaBICHUS

OCHOBHBIE ITOHATUSA. YUCJIOBBIE ®YHKIINN

e TIOHWMaTh W HCIOJH30BaTh (PYHKIMOHAIBHBIC TTOHSITHS

U SI3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYECHNUS);

rpaduku GbyHKIH;

HCCJIEIOBaTh CBOMCTBA YMCJIOBBIX (DYHKUIMH Ha OCHOBE

¢ CTPOUTH QJICMCHTAPHBIX

HU3YUCHUS MOBCACHUS UX Fpaq)I/IKOB;




yauTeneM
COBEPIICHCTBOB
aTh
CaMOCTOSATEIILHO
BBIOpaHHBIC
KpPUTEPUU

OLICHKHA

e [IOHUMAaTh GbyHKIHIO KaK BAYKHEHIIIYIO
MaTE€MaTU4YeCKyl0 MOJENb JJi1 OINHCAHMS IPOLIECCOB U
SIBJICHU OKpY>Karolero MHpa, [IPUMEHSTH
(GYHKIIMOHATBHBIA SI3BIK JIJISI ONMCAHUS W HWCCIICTOBAHUS
3aBHCHUMOCTEH MEXIy (PU3MUEeCKUMH BETUYUHAMHU.
YUCJIOBBIE TOCJIEJOBATEJBHOCTHA

e TIOHMMAaTh U KCIIOJIB30BaTh SI3BIK IOCIIEIOBATEIILHOCTEH
(TepMHHBI, CHMBOJIMYECKHE 0003HAUCHHUS );

® TPUMEHATH (POPMYIIBI, CBSA3aHHBIE C apU(YMETHUECKON U
reOMETPHUYECKON MIPOTrPECCHUH, u armrmapar,
c(OpPMHUPOBAHHBIN MPH U3YYECHUH JAPYIHX PA3/ENoB Kypca,
K pCHICHHIO 3aJa4, B TOM 4YHUCIE C KOHTCKCTOM W3
peanbHOU KU3HU.

OIIUCATEJIBHAS CTATUCTUKA
BBITYCKHMK ~~ HAy4yuTCs  HMCHOJIB30BaTh  MPOCTEHIINE
crocoObl TPEACTaBICHUS M aHalu3a CTaTUCTUYECKHUX
JTAaHHBIX.

CJIYUAUHBIE COBBITHUSA U BEPOSITHOCTD
BBINTyCKHUK Hay4HUTCs HaXOOUTb OTHOCHUTEIBHYIO YacCTOTY
U BEPOSITHOCTD CIIy4aifHOrO COOBITHS

KOMBHUHATOPHUKA
BeinmyckHUK Hay4yuTcs pemaTb KOMOMHATOPHBIE 3a/la4d Ha

HaxX0XJACHUC Yucia 00BEKTOB WK KOMGI/IHaLII/Iﬁ




«BBIIyCKHUK ITOTYyYUT BO3MOXKHOCTb HAYUUTHCS

JInyHoCcTHEIE MeranpeamMeTHbie [IpeameTHbIE
peryisiTUBHbBIC MO3HABATEJIbHBIE | KOMMYHUKATHBHbBIC

yMEHUE SICHO, * YMEHHUE * YMEHHE ®  CaMOCTOSITEJIBHO PALIMOHAJIBHBIE YUCJIA
TOYHO,  TPaMOTHO BUJIETh HaXoAWUTh B OpraHU30BLIBATHL | ® TO3HAKOMUTHECA C IIO3MLMOHHBIMM CUCTEMAMH CUUCIIEHHA C
u3J1arath CBOU MaTeMaTH4iec Ppa3IMYHBIX yaeOHoe OCHOBaHUSIMU, OTJIMYHBIMU OT 10;
MBICJIU B YCTHOW H KYIO 33/1a4y B HACTOYHUKAX B3aMMOJIECICTBUE | ® YINIYOUTh M Pa3BUTh NPEJCTABICHUS O HATypajbHBIX YHUCIAX U
MUCEMEHHOU KOHTEKCTE WH- B rpyIie | CBOMCTBAaX AECIMMOCTH;
dopme, TOHUMATH pobIeMHOMN ¢bopmaruio, (onpenensith e HAy4MTbCSl HCIIOJIb30BATH NPUEMBI, PALUOHAIUZUPYIOIINE BbI-
CMBICIT CUTyalluu B HEO0X0AUMY o0riue LENY, | YUCIICHUS, MPUOOPECTH TPUBBIYKY KOHTPOJHUPOBATH BBIYMCIICHHS,
MIOCTaBJIEHHON JIPYTHUX 10 Uit JIOTOBAPHUBATLCS | BHIOMPAs MOAXOAALIMI JUIsl CUTyalluH CIIOCO0.
3a/1a4u, JUCUUTTMHAX pelenus JPYT C IPYrOM U JEACTBUTEJIbHBIE UACJIA
BBICTPanBATh , B Marema- T. I.); e pPa3BUTh MPEJICTABICHUE O YHUCIE M YHUCIOBBIX CHCTEMAx OT
apryMeHTaLHNIO, OKpYKaroIlen TUYECKUX e B JIMCKYCCHH | HATYPAIbHBIX 0 JACHCTBUTENBHBIX YHCEI, O POJM BBIYUCICHHH B
MIPUBOJIUTH KU3HU; npobiem, U YMETh YeJI0BEUYECKON MPAKTHKE;
MIPUMEPHI U | + yMeHue MIPECTABIATh BBIJIBUHYTb e DPa3BUTh WM YIIIYOUTHh 3HAHHUS O JECATHYHOM 3amucu JeWCTBHU-
KOHTPIIPUMEDHI; BBIJIBUTATh ee B apryMeHThI U | TeTbHBIX Uncen (MepUoANYECKUEe U HETIEPUOINIECKUE IPOOH).
KPUTUYHOCTh TUIIOTE3bI MIOHATHOU KOHTPApryMEHT MN3MEPEHUA, IIPUBJINKEHNUSA, ONEHKHU
MBIIIICHHUS, MIPU PEIICHUH dhopwme, bI, e TIOHATh, YTO YHWCJIOBBIC JIaHHBIC, KOTOPHIE WCIOJIB3YIOTCS JIs
yYMEHHE y4eOHBIX MIPUHUMATH ® yuuTBCA XapaKTepUCTHKU  OOBEKTOB  OKPYKAIOIIETO  MHpa,  SBISIOTCA
pacrno3HaBaTh 3aja4 u pelieHue B KPUTHYHO MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO T10 3aMUCH MPUOIMKEHHBIX
JIOTUYECKHU MMOHUMATh YCIIOBUSIX OTHOCHUTBCSI K | 3HAYCHHH, COZepKauXCcsi B MHPOPMAIIMOHHBIX UCTOYHUKAX, MOKHO




HEKOPPEKTHBIC
BBICKA3bIBAHMS,
OTJINYATh TUIOTE3Y
ot (akra;
MPEJICTABIICHHE O
MaTeMaTU4IeCKOM
Hayke Kak cdepe
YeJIOBCUCCKOM
IeITeNbHOCTH, 00
Jranax ee
pa3BuTHs, O €€
3HAYMMOCTH TS
pa3BUTHUSA LIUBU-
JIN3allHH;
KpEaTUBHOCTh
MBIIIICHHS,
MHUIIMATHBA,
HAXOIYUBOCTb,
AKTHUBHOCTH npu
pereHnn
MaTeMaTHYECKUX

3a7a4;

HE00X0IMMOC
Tb WX TIpO-
BEPKU;
yYMEHHE
MPUMEHSITh
WH]TYKTHUBHbI
e Hu
JIENYKTHBHBIE
CIIOCOOBI
paccyXIeHHUI
, BHUIIETH
pa3Iu4HbIC
CTpaTeruu
pelieHus
3ajad;
MMOHUMAaHHE
CYILIIHOCTH
QITOPUTMUYE
CKUX  TIpel-
MHCaHuH u
yYMEHHE

JIENCTBOBATh

HETIOJIHOM |
H30BITOYHOM,
TOYHOM "
BEPOSTHOCTH
oi  wmHbOp-
Malyu;
yMEHHUE
[IOHUMATh |
HCIIOJIb30BaTh
MaTeMaTHJe-
CKHe
cpencrTaa
HAIISAHOCTH
(rpacduku,
JarpaMMBl,
TaOJIUIIEL,
CXEeMBI U Jp.)
IUTS
WJLTIOCTPAITHH
WHTEpIpeTail

nn

2

CBOEMY

MHEHHIO, c

JIOCTOMHCTBOM
MPU3HABATh
OLIMO0YHOCTh
CBOEr0 MHEHMS
u
KOPPEKTUPOBATh
ero;

MOHUMAs
MO3ULIUIO
Apyroro,
pa3nuyarb B €ro
peun:  MHEHHE
(TOuKy 3peHus),
JI0Ka3aTeIbCTBO
(aprymeHTsl),
(bakThI
(TUNOTE3HI,
aKCHOMBI,
TEOPHHN);

YMETH B3TJIAHYTH

CYIIUTH O TIOTPEIIHOCTH MPUOINKECHUS;

e IIOHSTbH, YTO MOTPEIIHOCTh PE3y/IbTaTa BHIYUCICHUI JTOJKHA OBITh
COM3MEpHMA C MOTPEITHOCTHIO UCXOIHBIX JIAHHBIX.
AJITEBPAMYECKHUE BBIPAKEHUS

o HAy4YUTHCS BBITIOJNHSATH MHOTOINATOBBIE MPEOOpa3oBaHus pa-
[MOHAJIBHBIX BBIPAXEHHUM, MPUMEHsSl IHUPOKH Habop crnocoOoB U

IIPHUCMOB;

* TPUMEHSTHh TOXIECTBEHHBIE MPeoOpa3oBaHus Il PEUICHUS 3a1a4
U3 Pa3NMYHBIX pa3[eNioB Kypca (Hampumep, Uil HaXOXKICHHUS
HanOOJIBIIIET0/HANMEHBIIETO 3HAYCHHUST BRIPAYKEHHUS).

YPABHEHUSA
e OBJQJETh CHENMAIbHBIMM TNPUEMAMU pELICHUs YypaBHEHUH U
CHCTEM YpaBHEHHMIi; YBEPEHHO TPUMEHATH anmapaT ypaBHEHUH IS
pemieHust  pasHOOOpa3HBIX 3aJad M3 MAaTEeMaTHKH, CMEXHBIX
NPEIMETOB, IPAKTHUKH;
e IpPUMEHATh Tpaduyeckue TMpeICcTaBIeHUs s HCCIeIOBaHUs
ypaBHEHUW, CHUCTEM YpaBHEHHUM, coJepkalux OYyKBEHHBIE KO-
3 PUIHECHTBI.

HEPABEHCTBA
. MIPUMEHSTH anmnapaT HEPaBEHCTB ISl pEIICHUS 3a/1a4 U3 pa3-
JIMYHBIX pa3feioB Kypca

e DPa3HOOOPa3HBIM MIpHUEMAM JJ0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO




* yMEHHe
KOHTPOJIUPOBATh
npo1ecc "

pe3ynbTar y4eOHOH

MaTeMaTU4IeCKOM
JIeITENbHOCTH;

+ CIIOCOOHOCTH K
YMOITUOHATEHOMY
BOCTIPUSTHIO
MaTeMaTHYECKUX
00BEKTOB,  3ajady,
peLIeHNH, pac-
CYKIICHHM.

B
COOTBETCTBU
u c
IPEAI0KEHH
bIM
aJITOPUTMOM,;
yMEHHE
CaMOCTOSITEN
BHO CTaBHUTh
ey,
BBIOMpATh U
CO3/1aBaTh
aJITOPUTMBI
JUI pelIeHus
y4eOHBIX Ma-
TEMaTUYECKH
X Mpobiem;
yMeHHe
TUTAHUPOBATh
"
OCYLIECTBIIAT

b JCATCIIb-

apryMeHTanu

n

Ha CHUTYyalHio C
WHOU IO3ULINHU U
JIOTOBapUBATHCS
C JIIOJbMHM HHBIX

HO3ULUH

NPUMEHATH almapar HePaBEeHCTB ISl PEICHUS] pa3HOOOPa3HBIX
MaTeMaTHYECKUX 3a]a4 U 33/1a4 U3 CMEKHBIX IPEIMETOB, IPAKTUKH;
* TIPUMEHSATH IpaprUecKue MPEACTABICHUS IS HCCIIeIOBAHUS
HEPaBEHCTB, CHCTEM HEPaBEHCTB, CO/ICP)KAIINX OyKBEHHbIC
KO3 (OUITMEHTHI.
OCHOBHBIE ITIOHATHS. YUCJIOBBIE ®YHKIIMN

® TIPOBOJAUTH HCCIEIOBAaHMs, CBSI3aHHBIE C W3YyYCHHEM CBOWCTB
(GyHKIWH, B TOM YHCJIE C MCIOJB30BAaHUEM KOMITBIOTEPA; Ha OCHOBE
rpadKOB M3yYEHHBIX (PYHKIUI CTpOHUTH OoJiee CIIOKHBIE TpaduKu
(KyCO4HO-3alaHHbIE, C «BBIKOJIOTBIMUY TOUYKAMH U T. 11.);
® JCIIONB30BaTh (PYHKIIMOHAIBHBIC TIPEICTABICHUS M CBOMCTBA
GyHKOMA 0TS pelieHus MaTeMaTHYeCKUX 3alad M3  Pa3InYHbIX
pa3zesioB Kypca.

YUCJIOBBIE ITOCJIIEJOBATEJBHOCTHA
e pemiaTh KOMOMHHUPOBAHHbBIE 33/1a4M C NMPUMEHEHUEM (OpMyIl r-TO
4yjIeHa W CYMMBI TEpBBIX N

YJIEHOB  apuPMeTHYecKol U

F€OMETPUYECKOM MPOTrpecCUuid, TMPHUMEHssT IpU OTOM  armapar
YPAaBHEHU! U HEPABEHCTB;

e TOHUMAaTh apU(METHUYECKYIO M T€OMETPHUECKYIO MPOTrPECCUr Kak
(GYHKIIMM HaTypaJlbHOTO apryMEHTa; CBSI3bIBaTh apU(PMETHUUECKYIO
IIPOTPECCUI0  C

JUHEHHBIM POCTOM, TE€OMETPHUYECKYIHD — C

9KCITIOHCHIIMAJIbHBIM POCTOM




HOCTBb,
HaIpaBJICHHY
10 Ha
pelieHue

3aaa4 HCCIIC-
J0BaTCJIbCKOI

0 Xapakrepa

OIIMCATEJIBHASA CTATUCTUKA
BBINYCKHUK TOJYYUT BO3MOXKHOCTH HMPHOOPECTH MEepBOHAYATHHBIN
ONMBIT OpraHu3anuu cOopa JaHHBIX TPU TPOBEICHHUU OIpoca
OOILIECTBEHHOI'O MHEHHMsI, OCYLIECTBJISATh UX aHallu3, MPEACTaBIATH
pe3yNbTaThl OMpOca B BUJI€ TaOIUIbL, AUATPAMMBI.

CJIYUAMHBIE COBBITHUSA U BEPOSITHOCTD
BBINYCKHHUK TMOMYYUT BO3MOXKHOCTH MPHOOPECTH OMBIT MPOBEICHUS
CIy4alHBIX OKCIEPHUMEHTOB, B TOM YHCIE, C IIOMOIIBIO
KOMITBIOTEPHOT'O MOJIEJIUPOBAHMS, HHTEPIIPETALMU UX PE3YyIbTaTOB.

KOMBUHATOPHUKA
BBINYCKHMK ~ HOJYYUT  BO3MOXKHOCTb ~ HAYYUThCS ~ HEKOTOPBIM

CIiI€uaJIbHbIM HpI/IéMaM PCIICHHUA KOM6I/IHaT0pHI)IX 3aja4.
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