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IHosicHUTEJIHLHAA 3aIIUCKA

[Iporpamma no maremaruke i 5 —9 kinaccoB pa3zpaboTaHa B COOTBETCTBUU:

¢ ®deaepalbHBIM TOCYIAPCTBEHHBIM OOpa30BaTENIbHBIM CTaHAAPTOM
OCHOBHOT'O o011ero oOpa3oBaHus (yTBEpKIEH IPUKA30M
MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17
nekabps 2010 1.

Ne 1897, ¢ uBMEHEHHMSIMU U TOIIOJHEHUSIMH);

C 0COOCHHOCTSIMU OCHOBHOM 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO
obmero oOpazoBanus MBOY  Ilkonsr Ne 134 roponckoro okpyra
Camapa;

C aBTOPCKHMMHM MPOrpaMMaMH OCHOBHOTO OOIIEro 00pa3oBaHUs:

B.1. XKoxoB. Maremaruka. 5 — 6 kiaaccel. MockBa, « MHEMO3HUHAY,
2015 r;

H.I. Munatok. Anrebpa 7 — 9 kmaccel. Mocksa, «IIpocBemnienuey,
2015r;

B. @. byry3o0B. I'eomerpusa 7 -9 kmaccel. MockBa, «IIpocBelieHue,

2015r.

Y4eOHUKH:

Marematuka. 5 kimacc: H. f. Bunenkun, B. M. JKoxos, A. C. UecHOKOB,
K. U. lIBapubypa. — Mocksa, «Muemo3uHa», 2014r,;

Marematuka. 6 knacc: H. . Bunenkun, B. . JKoxos, A. C. YecHOKOB,
K. U. lIBapubypa. — Mocksa, «Muemo3uHa»,2015 ..

Anrebpa. 7 kinacc: F0. H. Makapsrues, H.I'. Munatok, K.W. Hemikos,
C.b. CyBopoBa. — Mocksa: «IIpocsemenue» 2015r.;

Anrebpa. 8 kiacc: F0. H. Makapsrues, H.I'. Munaiok, K.M. Hemkos,
C.b. CyBopoBa. — Mocksa: «IIpocBemienue»,2016 r

Aunre6pa. 9 kiacc: FO. H. MakapsiueB, H.I'. Munnatok, K.M. Hemikos,
C.b. CyBopoBa. — Mocksa: «IIpocsemenue», 2017 r.;

['eometpus. 7-9 knacc: JI. C. Atanacsan, B.®. byty3os, C.b. Kagomiies,



O.I'. Moznsk, .. FOaun. — Mocksa: «[Ipocsemnienuey, 2015 — 2018 r..

[Iporpamma numeet 6a30BbIil YpOBEHb, paccuuTaHa Ha O0y4YarOIIUXCS
5-9 kiaccoB 00111e00pa30BaTEIBHOM MIKOJIBI.

VYueOHbIi miad, MBOY  Ilkonst Ne 134 ro. Camapa, Ha H3ydeHHUE
MaTeMaTuKu B 5 — 7 KjaccaXx OTBOAMT 5 y4yeOHBIX YacOB B HEACNIO B TEUCHHE
KaXXJ10ro roja o0ydyeHus, a B 8 1 9 kinaccax — 6 4acoB B HeEINIO (32 CUET MIKOJIBHOTO
KoMIoHeHTa), Bcero 918 ypokoB (5 kmacc — 170 gacos, 6 kmacc — 170 gacos, 7
kiacc — 170 gacoB.8 kimace — 204 vaca, 9 kimacc — 204 gacos).

[Ipeamer «MatemaTuka» B 5—9 kiraccax BKIIOYAeT apu(METHUCCKHI MaTepua,
anreOpanyeckuii  MaTepuasl, »JJeMEHTapHble (QYHKIMH, a TakXke JJIEMEHTHI
BEPOSTHOCTHO-CTATUCTUIECCKON JIMHUU.

B pamkax «['eomeTpusi» TpaaulMOHHO U3y4yaeTcs EBKiIujoBa reomeTpus,
AJIIEMEHTHI BEKTOPHOM alreOpbl, reOMeTpUUeCKe MpeoOpa3oBaHusl.
Conepxxanue Kypca pU3MKU OCHOBHOM IIKOJIBI, SIBJSIACH 0230BBIM 3BEHOM B CHUCTEME
HEIMPEPHIBHOTO  €CTECTBEHHOHAYYHOTO O00pa3oBaHMs, CIY>)KMUT OCHOBOM st
nocJeAyomiel ypoBHEBOH U ipoduiasHoi aAudpepeHumanum.

IL1anupyeMble pe3yabTaThl H3VUEeHUs] YUEOHOI0 NIpeIMeTa

JIMYHOCTHBIC PE3VIILETAThI

VY obyuatomierocst OyayT copMUPOBAHBI:

. BHYTPEHHSISI TTO3UIIMSI IIKOJIbHUKA HA YPOBHE TMOJIOKHUTEIBHOTO OTHOIICHUS K
ypoKaM MaTeMaTHKH;

. MOHMMAaHUE POJIM MaTeMaTHICCKUX JICHCTBUMA B )KU3HU YETIOBEKA;

. WHTEpPEC K Pa3IMYHBIM BHUJAM YYEOHOW ACSATENBHOCTH, BKIIIOUAS DJIEMEHTHI
IPEIMETHO-HUCCIIEIOBATEIbCKON A TETbHOCTH;

. MOHUMAaHUE MIPUYKH ycrexa B yueoe;

. CIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHS YCIICITHOCTH y4eOHOM

NEATEILHOCTH,



. YMEHHE SICHO, TOYHO, FPAMOTHO M3JaraTh CBOM MBICJIH B YCTHOW MUCHbMEHHOU
peun, NOHUMATh CMBICJ IOCTaBJIECHHOM 3a/1a4uM, BEICTPAUBATh apTryMEHTAIIHNIO, IPUBO-
JUTh IPUMEPBI U KOHTPIIPUMEPHI.

Obyuarowuiics noay4um 603MOHNCHOCMb OJisl POPMUPOBAHUA!

. uHmepeca K NO3HAHUIO Mamemamudeckux ¢Haxmos, KoauuyecmeeHHulX

OI’I’ZHOLL[@HMIZ, Mamemamuyeckux 3a8UcUmMocmell 8 OKpYyatcaroujem mupe,

. 00WUX NpeocmasieHutlt. 0 PAYUOHATLHOU OP2AHU3AYUU  MBLCIUMETbHOU
oesmebHoCmu,

. CAMOOYEHKU HA OCHOBe 3A0AHHbIX Kpumepues YCNEWHOCMU YYeOHOU
oesimenbHOCmu,

. Nep8OHAUANbHOU OPUSHMAYUU 8 NOBEOCHUU HA NPUHSAMbLE MOPATIbHbLE HOPMbL,
. KPUMUYHOCIU MbIUUAEHUS, YMEHUe PACNO3HABAMb J102UYeCKU HeKOpPeKMmHble

8bICKA3bIGAHUS, OMAUYAMb 2UNOMeE3Y OM (hakma,

. npeocmasieHue 0 MamemMamuieckou Hayke Kaxk cgepe yenoseueckoll
desimenbHOCMU, 00 YMANax ee pa3eumusi, 0 ee 3SHAYUMOCMU 05 PA3BUMUSL YUBUIU3A-
yuu,

. KpeamueHoCmu  MblULTeHUs], UHUYUAMUBYL, HAXO00UUBOCMU, AKMUBHOCMU NpU

peweruu namemanudecKux 361()(11{,'

. VMeHUsL KOHMPOIUPOBAMb NPOYeCC U pe3yibmam Y4eOHOU Mamemamuieckou
0esamenbHOCmu,
. CnoOCoOHOCMU K IMOYUOHAILHOM) BOCHPUSAINUIO MAMEMAMUYECKUX 00beKmos,

3a0au, peweHull, paccyHcoeHul.

MCT&HDCI{M@THBIC PE3VJIIBTAThI

Perynsarusnbie YV /|

OOyyaromuiics Hay4uTCs:

. CaMOCTOSITENIbHO OOHapykuBaTh M (opMmynupoBaTh ydeOHYIO MpoOieMy,
OTIPENETATH 11eJIb y4eOHOU ACSITENbHOCTH;

o HaXOJWTh B PA3IMYHBIX UCTOUYHUKAX HH(POPMAIIHIO, HEOOXOIUMYIO ISl pelie-

HUSI MaTEMaTUYECKUX TPoOJieM, MPEJCTaBJISITh €€ B MOHATHOM (opme, TPUHUMATH



pelIeHre B YCIOBHSIX HETMOJHONW W W30BITOYHOH, TOYHOW W BEPOSTHOCTHOM
uHbOopMaIuu;

o BBIJIBUTATh BEPCUU PEIICHUS MPOOJIEeMbl, OCO3HABATh (M MHTEPIPETUPOBATH B
cillydae HEO0OXOJMMOCTH) KOHEUYHBIM pe3yJbTaT, BHIOMPATH CPENCTBA JTOCTUKEHUS
LTIV U3 MPEIIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITEIIBHO;

o COCTABJIATh (MHAMBUAYATbHO WM B TPYIIE) IUIAaH peuieHUuss MpoOIeMbl
(BBITIOJIHEHUS TIPOCKTA);

o paboTas Mo MjaHy, CBEpSATh CBOU JIEHCTBUS C IIEJIbIO U MPU HEOOXOIUMOCTH
UCIIPABJIATh OLIMOKUA CAMOCTOSITENIBHO (B TOM YUCJIE U KOPPEKTUPOBATH IIJIaH).

Obyuarowuiicsas nOIYYUM 803MOHNCHOCHb HAYUUMBCL:

o HOHUMAMb CMbICT UHCMPYKYUU Yuumens U 3a0aHUll, HPeOslONCEHHbIX 6
YueOHUKe,

o BbINOIHAMb OClCMBUSL 8 ONOPE HA 3A0AHHBIL OPUSHIMUD,

o B0CNPUHUMAMb MHEHUe U npeoodceHus (0 cnocobe peuwieHus 3a0ayu)
CBEPCMHUKO8;

. HAXo00ums HeCKOJIbKO 8APUAHMOS8 PeteHUs Y4eOHOU 3a0a4u,

. 8bLINOIHAMb YUeOHble OelticmBUsl 8 YCMHOU, NUCbMEHHOU pedu U 80 GHYMpPEeHHeM
niaue;

. YMeHUe CAMOCMOSMENbHO CMasums  yeau, 6vloupams U  €030a6amb

AneopUMMbL OJis PeueHUst Y4eOHbIX MAmeMamu4ecKux npooiem;

. YMeHUue NIAHUPOS8AmMb U OCYUWeCmBIsamsb O0esimelbHOCHb, HANPABIEHHYIO HA
peutenue 3a0a4 UCCe008amenbCKo20 Xapakmepa,

. CAMOCMOSIMENLHO — OYEHUBAMb  NPABUILHOCb  BbINOJIHEHUS  OelUCmeusl U
BHOCUMb  HeobX00uMble KOPPEeKmuevl 6 Oelicmeus ¢ HA2A10HO0-00PA3HbIM
MaAmepuaniom.

Ilo3uaBarennurie YVY /I

OOyuaromuics HayqYuTCs:
. OCYIIECTBIISAThH MIOUCK HYKHON MH(DOpMAIIUH, UCTIOJIBb3Ys MaTepuas yueOHUKA U

CBCACHUAA, ITOJYYCHHBIC OT B3POCJIbIX,



. MCMOJIb30BaTh PUCYHOUYHBIE W CHMBOJMYECKHME BapUAHThl MATEMaTUYECKOU
3aMKCH; KOAUPOBATH WH(OPMAITUIO B 3HAKOBO-CUMBOJIMYECKON opme;

. Ha OCHOBE KOJMPOBAHMUS CTPOUTH HECIOXHBICE MOJEIN MaTeMaTHUYECKHUX
MOHSTUH, 3aJaYHBIX CUTYaLlHH;

. CTPOUTH HEOOJIBIIINE MaTEMaTHYECKHE COOOIIEHUs B YCTHOU (hopMme;

. MIPOBOJUTH CpaBHEHHE (110 OJTHOMY MJIM HECKOJBKHMM OCHOBAHHWSM, HATJISTHOE
U IO NPE/ICTABICHUIO, COMOCTABICHUE U MPOTUBONOCTABICHUE), TOHUMATh BBIBOJIBI,
CII€JIaHHbIC HA OCHOBE CPaBHECHUS,

. BBIJICISITh B SIBJICHUSIX CYIIECTBEHHBIC M HECYIICCTBEHHBIC, HEOOXOIUMBIE U

A0CTAaTOYHBIC ITPHU3HAKH,

. IIPOBOJIUTH AHAJIOTHIO U HA €€ OCHOBE CTPOMTH BBIBO/IBI,
. B COTPYJHHYECTBE C YYHUTCIEM IPOBOJUTH KIACCH(PHUKAIIUIO H3y4aeMbIX
00BEKTOB;

. CTPOUTH IIPOCTHIC MHAYKTHUBHBIC U JCAYKTHBHBIC PACCYKICHHUS.

Obyuarowuiics noay4um 03MOHNCHOCb HAYUUMbCA!

. n00  PYKOBOOCMBOM YUUMENs OCYUeCmEIamb NOUCK HeoOX00UMOU U
O0ONONHUMENbHOU UHpOpMAYUU,

. pabomams ¢ OONOIHUMENbHLIMU MEKCMaMU U 3A0AHUAMU,

. COOMHOCUMDb codepoicanue cxemamuieckux uzobpadicenuti c
MaAmemMamuyecKoll 3anucso,

. MOOenUposams 3a0a4u Ha OCHOBE AHANU3A HCUSHEHHBIX CIOIHCEMO8;

. YCMAHABIUBAMYb  AHANOSUU, DOPMYIUPOBAMb BblBOObI HA OCHOBE AHANO2UU,
cpaesHenusi, 0000ujeHus;

. CMPOUMb PACCYHCOCHUSL O MAMEMAMUYLECKUX ABNCHUSAX,

. NONb308AMBCA  IBPUCIUYECKUMU  NpUeMamu  Olisl  HAXOHCOEHUs peuleHus
MamemamuyecKux 3a0ady.

KommyaukatnBablE Y Y/

OOyuaronuiicss Hay4uTCS:
. CaMOCTOSATENILHO OPTraHW30BBIBATh Y4YeOHOE B3aMMOJICUCTBHE B TPYIIIE

(ompenensaTh o0IIMe 1€, 10TOBAPUBATHCS APYT C APYTOM H T. 11.);
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. B TUCKYCCUU YMETh BBIIBUHYTH apPTYMEHTHI M KOHTPAPTYMEHTHI;
. YYUTHCSI KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM
pHU3HABaTh OMMOOYHOCTH CBOCTO MHEHUS 1 KOPPEKTHPOBATH €T0;

. MOHUMAs TTO3UIIUIO APYTOTo, pa3iudaTh B €ro pedr: MHEHUE (TOUKY 3PCHHS),
JTI0OKa3aTeIbCTBO (ApryMEHTHI), (PaKThl (TUMOTE3bI, AKCUOMBI, TEOPHH).

Obyuarowuiics noiyyum 603MO*CHOCHb HAYYUMbCA!

. CmMpoumsv NOHAMHble OJis1 NAPMHEPA BbICKA3LIBAHUS U AP2YMEHMUPOBAMb CE0I0
nO3UYUIO;

. UCNONIL308AMb CPEOCMBA YCMHO20 00WeHUs. OJisl peuleHUs KOMMYHUKAMUBHBIX
3a0ay.

. KOPPEKMHO (BOPMYIUPO8ams 8010 MOUKY 3PEHUSL,

. NPOsABAAMb UHUYUATNUBY 8 YUeOHO-NO3HABAMENbHOU 0esIMeNlbHOCU,

. KOHMPOAUPOBAMb C80U OCUCMBUSL 8 KOJIeKMUBHOU pabome, 0CYUWecmesims

83AUMHBIU KOHMPOTb.
IIpenmeTHble pe3yJibTaThI

S kiace

HarypaJjbHble yncia

OOyyaromuicst Hay4uTCs:

® CpPaBHHBAThH U yIOPSIOYUBATH HATypaIbHBIC YNCIIA,;

® BEHITIOJIHATH BBIYHCICHUS C HATypPAIbHBIMA YHCIAMH, COYeTas YCTHBIE U
MTMCEMEHHBIC TPUEMBI BRIYUCIICHHH, TPUMEHEHNE KAJTbKYJISATOPA.

Obyuarowuiics noay4um 603MONCHOCIY.

® yenybums u pazeums NPeOCMasieHusi 0 HamypaibHblX YUCIAX,

® HAyuumvbCcsA  UCNOIL308AMb  NPUEMBL,  PAYUOHATUIUPYIOWUE — BLIYUCIEHUS,
npuobpecmu NPUBbIYKY KOHMPOIUPOBAMb GbIYUCIEHUS, 8blOUPAs NOOX0O0AWULL OIS
cumyayuu cnocoo.

JIpoOHbIe yncia

OOyuaromuics Hay4YuTCs:

® TIOHUMAaThb OCOOCHHOCTH JIECATUYHON CHCTEMbI CUMCIICHHUS;

® CpaBHUBATH U YHNOPAIOUYUBATEH APOOHBIE APOOH;
7



® BEHITIOJIHATH BBIYUCICHUS C  JCCATUYHBIMH JPOOSMHU, coueTas YCTHBIE U
MMCHMEHHBIC TTPUEMBI BRIYMCIICHHI;

® JICTIOJB30BaTh MOHITHS W YMEHHS, CBS3aHHBIC C IMPOICGHTAMHU B XOJAC pPEUICHHUS
MaTEeMaTHYECKUX 3a/1ad 1 3a/a4 U3 CMEXHBIX MPEIMETOB, BHITIOTHITH HECIOKHBIC
IIPAKTUYECKUE PACUETHI.

Obyuarowuiics noay4um 803MONCHOCD.

® NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCEMAMU CUUCTEHUSI C OCHOBAHUSMU,
omauunvimu om 10;

® HAYyuUMbCA  UCNOIL306AMb  NPUEMBL,  PAYUOHATUIUPYIOWUE — BbIYUCIEHUS,
npuobpecmu NPUBLIYKY KOHMPOJIUPOBAMb BbIYUCTEHUS, 8blOUPAsL NOOXOOAUULL 05
cumyayuu cnocoo.

N3mepenusi, npuOJINKeHUsI, OLCHKHU

OOyyaromuics Hay4uTCs:

® JCTOJB30BaTh B XO/I€ PEIICHUS 337a4 dJIEMEHTAapHbIC MPEICTABICHUS, CBI3aHHbBIC
C IpUOIMHKEHHBIMA 3HAYCHUSIMH BEJTHYHH.

Obyuarowuiics nOIY4uUm 803MONCHOCID.

® JOHAMb, YMO YUCTO0B8ble OAHHbIE, KOMOPble UCNONb3YIOMCA OJisl XAPAKMEPUCMUKU
00beKMO8 OKPYIHCAIOUe20 MUpa, AGIAIMCA NPEUMYUeCNEEHHO NPUOIUNCEHHBIMU,
YUMo no 3anucu NPUOIUNCEHHBIX SHAYEHUN, CO0ePHCAUUXCA 8  UHDOPMAYUOHHBIX
UCTNOYHUKAX, MONCHO CYOUMb O NOSPEUHOCMU NPUOIUINCEHUSL.

Harasignas reomerpust

OOyyaromuicst Hay4uTCs:

® pacro3HaBaTh Ha YepTeXKaxX, PUCYHKAX, MOJIETISIX U B OKPYKAIOIIEM MHUPE MJIOCKHE
U TIPOCTPAHCTBEHHBIE T€OMETPUUECKUE QUTYPHI;

® pacro3HaBaTh Pa3BepTKH KyOa, MPSMOYTOJILHOTO MapauieJenunea;

® CTPOHTH Pa3BEpPTKU KyOa U TPSIMOYTOJILHOTO TapajliesIeuIe a;

® ONpeneNsaTh MO JMHEHHBIM pa3MepaM pa3BEPTKU (QUTYphI JIMHEWHBIE pa3Mepbl

caMoi (purypsl 1 HA00OPOT;



® BEIYHCIIATH 00BEM PSIMOYTOJILHOTO napajuieenunea.
Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMbCA.

® BLIYUCTIAMb 00bEMDL NPOCMPAHCMBEHHBIX 2eomempuieckux guayp,
COCMABNIEHHBIX U3 NPAMOY20bHIX NAPALIENENUNE)08;

® yenyoums u paseums NpeocmasieHus O NPOCMPAHCMBEHHbIX 2e0MempudecKux
Queypax.

PaGora c nundopmanueii (B TeueHue yudeOHOTO T0J1a).

OOyyaromuiicss Hay4uTCs:

o [lonmyuyats uHbOpMaIHIO O IpEAMETAX MO PUCYHKY (Macca, BpeMsi, BMECTUMOCTh U
T.J.), B X0JI¢ TPAKTUYECKON pabOThl. Y IOPAI0UMBATH MOJYYCHHYI0 HWH(OpMAIIHUIO.

o 3amnojHATh TOTOBBIE TAOJIMIIBI (3aITUCh HEJIOCTAIONINX TAHHBIX B SUCUKH).

o CamMOCTOATENHHO COCTABIISITH MPOCTEUIITNE TAOIUIIBI 10 PE3YJIHTATAM BBITIOTHEHUS
MIPAKTUIECKON pabOTHI, IO PUCYHKY;

e BBITIOJHATH ICUCTBUS TI0 aJITOPUTMY;

o [IpoBepsTh UCTUHHOCTH YTBEpXKIACHUN B (PopmMe «BEpHO JH, YTO ... , BEpPHO /
HEBEPHO, UTO ...».

Obyuarowuiicss nOIYYUmM 803MOHNCHOCHb HAYUUMBCL:

o YCMAHABIUBAMb 3AKOHOMEPHOCMb PACNOJIONCEHUS OAHHBIX 8 CIMPOKAX U CIMOoA0Yax
maoauysl, 3anoaHAMbL  MadbIUYy 68  COOMBEMCMEUU C  YCMAHOBLEHHOU
3AKOHOMEPHOCMbIO;

o NOHUMAamMb UHDOpMayulo, 3aKIIOYEeHHYI0 6 mabauye, cxeme, ouazpamme U
npeocmaesnisaims ee 8 Guoe mexkcma (YCMHO20 iU NUCbMEHHO20), HUCI08020
8LIPAICEHUS, YPAGHEHUSL,

o BbINOIHAMb 3A0AHUS 8 MECMOBOLL hopme ¢ blOOPOM omeema;

o CMpoUmMv NpoCMeUuwUe BblCKA3bLIBAHUSL C UCHOb308AHUEM JIOCUYECKUX CBA30K
«B8EPHO /HeBEPHO, YUMO ... ».

6 ki1acc

HarypaJjbHble ynciaa

OOyuaronuiicss Hay4uTCS:

¢ CPpaBHHUBATH U YIIOPAAOUYMBATH HATYPAJIBHBIC YHUCJIIA,
9



® BEHITIOJIHATH BBIYHCICHUS C HATYPAIbHBIMHA YHCIAMH, COYeTas YCTHBIE U
MMMCEMEHHBIC TTPUEMBI BBIYUCIICHHUH, TPUMEHEHNE KAJTBKYJISATOPA.

OOy4JaroImuiics MOTyYUT BO3MOKHOCTD:

® yenyoums u pazeums NPeOCmasieHusi 0 HamypaibHbIX YUCIAX,

® HAyuumMvbCsA  UCNONBL306AMb  NPUEMBL,  PAYUOHATUIUPYIOWUE — BLIYUCIEHUS,
npuobpecmu NpUBbIYKY KOHMPOIUPOBAMb BbIYUCTIEHU, bLOUPAsL NOOXOO0AUUL 015
cumyayuu cnocoo.

J{poOHbIe yuciaa

OOy4aromumiicss HayYUTCS:

® TTOHMMAaTh OCOOCHHOCTH JIECATUYHON CUCTEMbI CUMCIICHHUS;

® BJAJCTh MOHITHAMU, CBI3aHHBIMHA C JCITMMOCTBIO HATYypPaTbHBIX YHCEIT;

® BBIPAXATh YMCJIA B SKBUBAJICHTHBIX (POpMax, BHIOMpaAsi HauOoJee MOAXOASIIYIO B
3aBUCUMOCTH OT KOHKPETHOH CHUTYaIlUH;

® CpPaBHHBATH U yIOPSIOYUBATH JPOOHBIE YNCIIA,;

® BEITIOJIHATH BBIYHCICHUS C APOOHBIMH YHCIIAMHU, COYETasl YCTHBIC M IMTUCHMCHHBIE
PUEMBI BBIYUCIICHUH;

® UCIIOJIb30BATh MOHATHSA U YMEHUS, CBSI3aHHBIE C MPONMOPLUHUOHATBHOCTHIO BEJIMYUH,
MPOILICHTAMH B XOJI€ PEIICHUS MaTeMAaTHMYeCKHX 3a/lad M 3aJad U3 CMEXHBIX
MIPEIMETOB, BBITIOJIHITH HECIIOKHBIC TPAKTUYECKHUE PACUETHI.

Obyuarowuiicss NOIY4UM 803MONCHOCMb !

® NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCMEMAMU CUUCIEHUSI C OCHOBAHUAMU,
omauunvimu om 10;

® yenyoume u pazeumev NpeoCcmagieHus O HAMYPAIbHLIX YUCIAX U CEOUCMBAX
oenumocmu;

® HAyuumMvbCA  UCNOIBL306AMb  NPUEMBL,  PAYUOHATUIUPYIOWUE — BLIYUCIEHUS,
npuobpecmu NPUBHIYKY KOHMPOJIUPOBAMb BbIYUCTIEHUS, 8bIOUPAsL NOOXOOAUWULL ONls
cumyayuu cnocoo.

N3mepeHusi, NpUOJIMAKEHHs, OIEHKH

OOyuaronuiicss Hay4uTCS:
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HCIIOJIb30BATh B XOAC PCIICHUSA 3a1a4 J3JICMCHTAPHBIC NIPCACTABICHHNA, CBA3AHHBLIC C

HpI/I6J'II/DKéHHBIMI/I 3HA4YCHUAMMU BCINYHH.

Obyuarowuiicss noayuum 603MOMCHOCMb:

NOHAMb, YMO YUCLOBble OAHHble, KOMOpble UCNONb3YIOMCS Ol XapaKmepucmuKy
00BEKMO8 OKPYIHCAIOUIe2c0 MUPA, AGIAIOMCS NPEUMYULEeCNEEHHO NPUOTUNCEHHBIMU,
4Umo no 3anucu NPUOIUNCEHHBIX 3HAYEHUU, COOEPHCAWUXCA 8 UHPDOPMAYUOHHBIX
UCTNOYHUKAX, MONCHO CYOUMb O NOSPEUWHOCMU NPUOIUINCEHUS,

HOHAMb, YMO NOSPEUHOCNb PE3YIbmama 8blYUCIeHUL 00NIHCHA ObIMb COUMEPUMA

C nocpeutnocniovio UCXOOHBIX OAHHbIX.

Har.mmnaﬂ reomeTrpus

OOyyaromuiicss HayquTCs:

pacro3HaBaTh Ha YEPTEKax, PUCYHKaX, MOJIEISAX U B OKPYKAIOIIEM MHUPE IIOCKUE
¥ TIPOCTPAHCTBEHHBIE T€OMETPUIECKUE QUTYPHI,

pacrmo3HaBaTh pa3BePTKH Ky0Oa, MPSMOYTOJIBHOTO MapajlieJIenuIea;

CTPOUTH Pa3BEPTKH KyOa U IPSIMOYTOJILHOTO Mapalieenuiea;

OTIPEIENIATh MO JUHEHHBIM pa3MepaM pa3BEPTKU (UTYypbl JUHEHHBIE pa3Mephl
caMoi (purypsl 1 HA00OPOT;

BBIYHCIIATH 00BEM PSIMOYTOJILHOTO napajieeune/a.
Obyuarowuiicss noIyYUm 803MOHNCHOCHb HAYUUMBCSL:

BbIYUCTISIMb 00bEMDL NPOCMPAHCMBEHHBIX eeomempuieckux guayp,
COCMABIIEHHBIX U3 NPAMOY2O0TbHBIX NAPALLEIeNnUneoos;

yenyoumes u paszeums nNpeocmasieHus O NPOCMPAHCMBEHHbIX 2e0MempuiecKux
Queypax;

NPpUMEHANIb NOHRAMUE PA36EPMKU 0751 BOJIHEHUS npakmudecKux paciemaos.

Pabora ¢ unopmanmeii (B TeueHue yueOHOIo rojaa).

OOyuaromuics Hay4YuTCs:

noyiy4atb MHGOPMAIIMIO O MPEeIMETax Mo PUCYHKY (Macca, BpeMs, BMECTUMOCTh U
T.J.), B X0JIe TPaKTUYECKON pabOThl. YTIOPAI0UMBATH MOJIYYCHHYIO HH(POPMALIUIO

IIOHMMAThb U YUTAaTb Ta6J'H/II_[I)I, CXCMBI, HpOCTCfIIHHG KPYTOBBIC JHATI'PAMMBI.
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3aIOJIHATH TOTOBBIC TAOIHUITHI (3aMUCh HEMOCTAIONINX TAHHBIX B STYCHKH).
CaMOCTOATEILHO COCTABJIATh MPOCTEHIIIE TAOIHIIBI TIO PE3YJIbTaTaM BBITIOJIHCHHUS
MPaKTUYECKON pabOThI, IO PUCYHKY;

BBITIOTHSATD JICUCTBUS 110 AJITOPUTMY;

MPOBEPATh MCTUHHOCTH YTBEPXKIACHUN B (opMe «BEPHO JH, YTO ... , BEPHO /

HCBCPHO, YTO ...».

Obyuarowuiics noay4um 603MOHNCHOCHIb HAYUUMbBCSL:

VCMAaHABIUBAMb 3AKOHOMEPHOCb PACNOJIONCEHUSL OAHHBIX 8 CIMPOKAX U CIMOAOUax
mabauysl, 3anoaHAMbL  MadIUYy 8  COOMBEMCMBUU C  YCMAHOBIEHHOU
3AKOHOMEPHOCMbBIO;

NOHUMamMb  UHGOpMAyUIo, 3AKTIOYEHHYI0 6 mabauye, cxeme, oudazpamme U
npeocmaenames ee 8 Guoe mexkcma (YCMHO20 UlU NUCbMEHHO20), HUCI08020
BLIPAIICEHUS, YPABHEHUSL,

BLINOIHAMb 3A0AHUSL 8 MeCMOos8oll (hopme ¢ 8b1OOPOM Omeema,

BLINOJIHAMb OCUCMBUS NO ATICOPUMMY;

nposepsimob NPAGUILHOCIbL 20MOB020 AN2OPUMMA, OONOJHAMb He3A6ePULCHHbI
aneopumm;

cmpoums npocmetiuiue BblCKA3bIBAHUS C UCNONb308AHUEM J02UUECKUX CB30K
«BEPHO /HEBEePHO, UMO ...»;

COCMAsAmsb cXemy paccyHcoeHuil 8 mekCmosou 3aoaue.

7 Kjaacc

JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

OOyyaromuiics Hay4uTC:

¢ OIICPHUPOBATH HA 0a3oBOM YPOBHC IMOHATUAMM: OIIPCACIICHUC, daKCHOMaA,

TEOpEMaA, 10Ka3aTCIbLCTBO.

Obyuarowuiicss nOIYYUM 803MONCHOCIb HAYUUMbC
® Onepuposamv NOHAMUAMU. OnpedeleHue, meopema, aKkCUoMd, MHONCECmao,

xapakmepucmukKku MHodcecmed,
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® onepuposamsv NOHAMUAMU. 8bICKA3bIBAHUE, UCTMUHHOCIG U JIOHCHOCD
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3LIBAHULL, ONepayuu Hao 8blCKA3bIBAHUMU
U, Unl, He, YCI108HbIE BbICKA3bIGAHUS (UMNIUKAYUL),
® CMpoUmMb 8bICKA3LIBAHUS, OMPUYAHUSL BbICKA3LIGAHULL.
Yuciaa
OOyuaronuiicss Hay4duTCS:
OmnepupoBatTh Ha 0a30BOM YpOBHE MOHATHAMMU:
® HaTypaJbHOE YHCIIO, IIEJI0E YUCII0, OOBIKHOBEHHAS APOOB, eCATUIHAS POOB,
CMeIIaHHasl APOoOk, pallMOHAIBHOE YHCIIO, apU(METHICCKUM KBaIpaTHBIN
KOPEHB:
WCIIOJB30BaTh CBOMCTBA YHCENI W IIPaBWIA JEUCTBUM IIPH BBIIIOJIHCHU U
BBIYMCJICHMI;
UCIIOJIb30BaTh MPU3HAKU JAeauMOCTH Ha 2, 5, 3, 9, 10 mpu BBHINOJHEHUH
BBIYUCJICHUN U PEIICHUU HECIIOKHBIX 3a7a4;
BBITIOJTHSATH OKPYTJICHUE PAIIMOHATBHBIX YUCET B COOTBETCTBUU C IIPaBUJIAMHU;
COCTaBJISITh YUCJIOBBIE BBIPAKECHUA MPU PEIICHUM MPAKTUYECKUX 3a7a4 U 3aj]a4 U3

JIPYTUX y4eOHBIX MIPEAMETOB.

Obyuarowuiicss noay4um 603MOHNCHOCHb HAYYUMbBCSL

Onepuposams NOHAMUAMU. MHOICECMBO HAMYPATbHBIX YUCETl, MHOICECTNEO YelblX
yucen, MHONCECMBO DPAYUOHANbHBIX HUCET, NOHUMAMb U OOBACHAMb CMbBICT
NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,

BbLINOIHAMb BbIYUCTICHUS, 8 MOM YUCAE C UCNONIL30BAHUEM NPUEMO8 PAYUOHATbHBIX
BbIUUCTICHUL,

BbINOJIHAMb OKPYIIeHUE PAYUOHATbHBIX YUCE]l C 3A0AHHOU MOYHOCIbIO,
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCTA,

npeocmasisims PAYUOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU 0pooU

YROpA00uUBaAMb YUCIA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUUHOU OpOOU;

nHaxooums HOJ/] u HOK uucen u ucnonv3osamo ux npu peuteHuu 3a0ad.

ToxnecTBeHHbIEe IPe0Opa3oBaHUs
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OOyyaromuiics Hay4HuTCs:

® BBINOJHATH HECIOXKHBIE TPE0OpPa30BaHUs ISl BBIYMCICHHUS 3HAYCHUN YHCITOBBIX
BBIPAKEHUI, COJIEpKAINX CTENIEHN C HaTypaJIbHBIM MOKa3aTeJeM, BBIIIOJIHATh
HECIIOKHBIE PEe00Pa30BaHUs LIETIbIX BHIPAKECHUN: PACKPBIBATH CKOOKH,
IPUBOJIUTH MOJO0OHBIE ClIaraeMeble;

® UCHOJB30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHUA (KBaJpaT CyMMBbI, KBaapar
Pa3HOCTH, Pa3HOCTh KBAJIPATOB) AJISl YIIPOILEHUS BEIYMCICHUN
YpaBHeHus U HEPaBeHCTBA

OOyyaromuiics Hay4nuTCA:

e OmnepupoBaTh Ha 0230BOM YpOBHE MOHSATHUSMH: PABEHCTBO, YMUCIOBOE PABEHCTRO,
ypaBHEHUE, KOPEHb YPaBHEHUS, PEIICHUE YPaBHEHUS, YHCIOBOE HEPABEHCTRO;

® IIPOBEPATH CNPABEITIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

® pelIaTh CUCTEMbI HECIOXKHBIX JTUHEHHBIX YpaBHEHHM, HEPABEHCTB;

® TIPOBEPATH, SBISICTCS JIM JAHHOE YHCIIO PEIICHUEM YPaBHCHHSI.

Obyuarowuiicss noay4um 603MOHNCHOCHb HAYUUMbBCSL

e Onepuposamsv NOHAMUAMU. YPABHEHUE, PABHOCUTbHbIE YPAGHEHUs, (Cucmembl
VpasHeHuil),

® peuwiams JuHeliHble YPAGHEeHUS U YPAGHEHUsl, CBOOUMbLE K TUHEUHBIM C NOMOWbIO
MOMHCOeCMBEHHbIX NPE0OPA3068aHULL

® pewiams JUHelHble YPABHEHUS C NAPaAMempamu,

® peuiams HeCI0HCHbLE CUCTNEMb] TUHEUHBIX YPAGHEHULL C NAPaAMempamu.

DOyHKUMHA

OOyyaromuiics Hay4HuTCA:

e Haxonutb 3HaueHHE PYHKIIMH MO 3aIaHHOMY 3HAYEHUIO apTyMEHTA;

® HAXOJWTh 3HAUYCHHUE apTyYMEHTA IO 3aJaHHOMY 3HAUYCHUIO ()YHKIIMHA B HECIIOKHBIX
CUTYaIHsIX;

® OTpEEIATh TMOJIOKCHUE TOYKHU TI0 €€ KOOPANHATAM, KOOPAWHATHI TOUKH T10 €€
MOJIOKEHUIO Ha KOOPJIMHATHOM TIOCKOCTH;

® CTPOUTH rpaduK JUHEHHON PYHKIUY;

® TPOBEPSATH, SABJISETCS JM JaHHBIA Tpaduk TpadukoM 3amaHHON (PYHKIIUU
(JiuHEIHOMW);

® OMpeAeIATh NPUOIMKEHHBIC 3HAUYCHUST KOOPJAMHAT TOYKH TIEPECEUCHUS IParKOB
GbyHKIIUA.

Obyuarowuiicss nOIYYUM 803MONCHOCb HAYUUMbCS

Onepuposams nNoHAMUAMU: (DYHKYUOHATLHAS 3A8UCUMOCMb, QYHKYUS, 2paghux
@dyHKYUU, CNOCOOBL 3a0aHUs PYHKYUU, ApeYMEeHM U SHAYeHUEe QYHKYUU,

® cmpoums epaghuku IUHEUHOU,

® uccredosamsb YYHKYUIO nNo ee 2paghuxy.
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CTaTucTHKA U TeOPHUsl BEPOSITHOCTEM

OOyyaromuiics Hay4dHuTCs:

e lIMeTh NMpeACTaBICHUE O CTATUCTUICCKUX XapaKTePUCTUKAX;

® OIpE/CIATh OCHOBHBIC CTATUCTHYCCKUE XapaKTEPUCTUKHU YUCIOBBIX HAOOPOB.

Obyuarowuiicss noyuum 803MOHNCHOCMb HAYUUMbCAL

o Onepuposamv NOHAMUAMU. CMONOUAMblE U KPY208ble Ouazpammvl, maodauysl
OaHHbIX, CcpedHee apupmemuueckoe, MeouaHa, HaAUOOIbUWeEe U HAUMeHbUlee
3HAYeHUs 8blOOPKU, PA3MAX 8bLOOPKLU.

TexcToBBIC 32241

OOyuaronuiics Hay4YuTCS.

PemaTe Heclo)XHBIE CIOKETHBIC 3aJadd Pa3HBIX THUIIOB Ha BCE apUPMETHUECKUC
JICUCTBUS,

® CTPOWUTH MOJCIb YCJIOBHS 3aaud (B BHJE TaOJHIBI, CXEMbI, PHUCYHKAa WJIH
ypaBHEHUS), B KOTOPOU JaHbI 3HAYCHUS IBYX M3 TPEX B3aUMOCBS3aHHBIX BEIIMYNH,
C IIEJIbIO TIOUCKA PEIICHUS 3aa4H;

® OCYIIECTBISATH CIOCOO TIOMCKA pEIIeHUS 3aJadd, B KOTOPOM pacCyKIeHHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WJIA OT TPEOOBAHUS K YCIIOBHIO;

® COCTaBJISITH TUTAH PEIICHUS 3aJ1a4u;

® BBIJICTIATH ITAIBI PEIICHUS 3aa4H;

® HHTEPIPETUPOBATh BBIUMUCIUTEIbHBIC pPE3yJIbTaThl B  3ajlade, MCCISA0BATh
MOJIYYCHHOE PEIICHHE 3a/1a4H;

® 3HATh pPA3UYUE CKOPOCTEH OOBEKTa B CTOSYEH BOJIC, MPOTHB TEUYCHHUS M IO
TEUCHHIO PEKH;

® peIIaTh 3a/1a9M Ha HAXOXKJACHUE YaCTH YUCIIA U YUCJIa 110 €ro YacTH.

Obyuarowuiicss noay4um 803MOICHOCHb HAYUUMbCAL.

e Pewamv npocmvle u CIOJNCHbIE 3A0a4U PA3HBLIX MUNOS8, A MAKdHCe 3a0ayu
NOBLLULEHHOU MPYOHOCTU,

® UCNONB3068AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHbIX 3a0ay

ons nocmpoerus NOUCKOBOU CXeMbl u peulerus 3(1061”[,'
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8b10€I5IMb IMANbL PEUeHUs 3A0a4U U COOePAHCAHUE KAHCO020 IMand,

yMemsb 8ublOUPamMs ONMUMALbHLIL Memo0 peuleHus 3a0ayu U 0CO3HABAMb 8blOOD
Memooa, paccmMampuéams pasiuyHvle Memoobl, HAXO0OUMb pa3Hble pPeuleHUs]
3a0ayu, eciu 603MONCHO,

AHATUZUPOBATL  BCEBO3MOIICHbIE CUMYAYUU  B3AUMHO20 PACNOJIONCEHUS. O8YX
00beKmMo8 U USMEHeHUe UX XAPAKMepUCmuK npu COBMECHHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosiHue) npu peuweHuu 3a0ay Ha O0B8UdICeHUe 08YX
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABTICHUSX,

UCCNe008aMb BCEBO3MONCHbIE CUMYAYUU NPU peuleHuu 3a0ay Ha O08UdCeHue No
peKe, paccmampusams pasHvle CUCIeMbl OMcuema,

peuams pasHooOpasHvle 3a0ayu «Ha Yacmuy,

peuwiams U 000CHOBbIBAMb CBOE peuleHue 3a0ay (8bloeniams MamemMamuyecKyro
OCHOBY) HA HAXOJCOeHUe Yacmu YUCIAd U YUCIa NO €20 Hacmu HA OCHO8e
KOHKDPEMHO20 CMbLCAA OpOoOU,;

peuiams HeCl04CHbLE 3A0ayU N0 MAMeMamuieckou Cmamucmuxe,

08/1a0emb OCHOBHbIMU MEMOOAMU PEULeHUsl CIOHCEMHbIX 3a0a4. apug)memudeckutl,
aneeopauveckull, nepebop  BAPUAHMOS,  2eoMempuUYecKull,  epaguyeckull,

NPUMEHANTIb UX 6 HOBbLLX NO CPABHEHUIO C USYUEHHbIMU CUMYAYUAX.

I'eomeTpuyeckue purypsol

OOyyaromuiics Hay4UTCS:

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU F€OMETPUUYECKUX PUTYD;

U3BJIEKaTh HMHQOPMAIMI0O O TEOMETPUUECKHX (Urypax, NpPEJCTaBICHHYIO Ha
4yepTeKax B IBHOM BUJIE,

OPUMEHATh Ui PELICHUS 3a/ad TeOMETpHUYEcCKHe (aKThl, €CIM YCIOBHUS HX
PUMEHEHUS 3a/1aHbl B IBHOU (hopMme;

peliath 3aJayd Ha HAXO0XJACHHE TeOMETPUYECKHX BEIMYMH MO o0pa3laM WiId

AJITOPUTMAaM.

Obyuarowuiicss noayuum 803MOHNCHOCHb HAYUUMbCSL

Onepuposams NOHAMUAMU 2eOMEMPULECKUX Puyp;
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® u38IeKamv, UHMeEpNpemuposams U  npeobpazosvieamv  UHGopmayuilo o
2eomempuieckux Queypax, npeocmasieHuyI0 Ha Yepmextcax;

® npuUMeHaAmb 2ceomMempudeckue akmol ONsl peuleHus 3a0ai, 8 MOM Yucie,
npeononazaruux HeCKOJIbKO Wa208 peuleHus,

® dopmynuposams 8 NPOCMEUWUX CLYYASAX CEOUCMBA U NPUSHAKU usyp,

® 00KA3bI8AMb 2€0MeMPUYECKUE YIMBEPIHCOCHUSL,

® grademv CMAHOAPMHOU Klaccupurayueli n10CKux guyp (mpeyeoibHUKos).

OTtHomeHnnst

OOyyaromuiics Hay4nuTCs:

OmnepupoBaTh Ha 6a30BOM YpOBHE MOHSATUSAMU:

® pPaBEHCTBO (UTYp, PABEHCTBO TPEYTOJIbHUKOB;

® [MapaIeIbHOCTh MPSAMBIX;

® TEPNEHAUKYIIPHOCTh MPSMBIX;

® YIJIBI MEXIY MTPSIMBIMU;

® TEPHCHIUKYJISP, HAKIOHHAS, TPOCSKITHSL.

Obyuarowuticss NOIYUUM BO3MONCHOCHb HAYUUMBCAL

Onepuposams noHamusamuU, 00KA3bl8aMb CE0UCMBA.:

® pagencmeo Queyp, pasHvle puypsl, paseHCmMeo mpey20ibHUK08, NapailelbHOCHb
NPAMBIX, NEPNEHOUKYTISIPHOCTb NPAMBLX, VeTibl MeNCOY NPAMbIMU, NEPNEHOUKYIAD,

N3MepeHusi U BbIYHMCIEHHUSA

OOyyaromuiics Hay4UuTCS:

e BBINONHATH H3MEpEHUE [UIMH, pPACCTOSIHUM, BEJIMYMH YIJIOB, C MOMOUIbIO
WHCTPYMEHTOB I U3MEPEHUI IJINH U yTIIOB.

Obyuarowuiics NOxYYUm 803MOHCHOCMb HAYUUMBCA

Onepuposams npedcmagieHusmu o OJuHe.

I'eomerpuyeckue mocTpoeHus

OOyuaromuiics Hay4YUTCS:

N300paxxkarb TUNOBBIE MIOCKHE (GUTYPHI U (UTYpPHI B MPOCTPAHCTBE OT PYKH U C

MOMOIIIbIO UHCTPYMEHTOB.
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Obyuarowuiicss nOxyYUm 603MONCHOCIb HAYUUMbCH

Hzobpacxcamv ceomempuueckue @ueypol HnO  MeEKCMOBOMY U  CUMBOIbHOMY
ONUCAHUIO;

® CcB0O0OHO ONEPUPOB8AMsb YEPMENHCHLIMU UHCINPYMEHMAMU 8 HECTIOHNCHBIX CTLYYASX,

® GLINOJHAMbL NOCMPOEHUs. MPEY2ONbHUKOS, NPUMEHAMb OMmOelbHble Memoobl
HOCMPOEHULl YUPKYIeM U JUHEUKOU U Npo8ooums Npocmeuiue uUccieo08aHus
uucna peueHut,

® U300padcams Munogvle NiocKue Gueypol.

HUcropust MaTeMaTHKHU

OOyyaromuiics Hay4UuTCS:

OnuceiBaTh OTIEJIBHBIE BBIIAIOMIMECS PE3YJIbTAThI, MOJYYEHHBIE B XOJI€ Pa3BUTHS
MaTeMaTUKH KaK HayKU;

® 3HaTh MPUMEpPHl MATEMATUYECKUX OTKPHITUHA W HUX aBTOPOB, B CBA3U C
OTEUYECTBEHHOW U BCEMUPHON UCTOPUEM;

® [IOHHUMAaTh POJIb MATEMATUKH B pa3BuTuu Poccun.

Obyuarowuiicsas noIy4uUm 803MOHNCHOCHb HAYUUMbCAL

Xapaxmepuzoeamsv 6K1A0 8bl0AIOWUXCS MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX 001acmel;

— NOHUMAamMb pollb Mamemamuku 6 pazeumuu Poccuu.

8 kurace

DJIeMEeHThI TEOPUH MHOKECTB M1 MATEMAaTHYECKOM JIOTUKH

OOyyaromuiics Hay4UTCS:

OnepupoBaTh Ha 0a30BOM ypOBHE MOHSTUSMH: MHOECTBO, DJIEMEHT MHOXECTBA,
ITOAMHOKECTBO, MPUHAJIEKHOCTD;

® 33]1aBaTh MHOXECTBA MEPEUNUCICHUEM UX IJIEMEHTOB;

® HaXOAUTh NepeceueHre, 00beAMHEHNE, TOAMHOXKECTBO B MPOCTEUIIINX CUTYAIUSIX.

Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMbCA:

Onepuposams noHAMUAMU. OnpeodeNieHue, meopemd, aKCUOMd, MHOHCECMEBO,

xapakmepucmukKu MHoacecmed, 3JaeMEeHm MHoacecmeda, nycmoe, KOHeYHoe U
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beckoneuHoe MHOIHCECMBO, NOOMHONCECMBO, NPUHADNEHCHOCMb, BKIIOYEHUE,
PABEHCMBO MHONCECMB,

U300padCamsb MHOICECBA U OMHOUEHUE MHONCECIE C NOMOWbIO KpY208 Dinepa,
onpeoenimb  NPUHAONEHCHOCb — DJIEMEHMA  MHOMNCECMBY, 00beOUHEHU U
nepeceyeHur) MHONCECms,

3a0a6amMb  MHONCECMBO C NOMOWbIO NEPEHUCTCHUS DJIEMEHNMO8, CLOBECHO20
onucanusi;

onepuposams  NOHAMUAMU.  BbICKA3bIBAHUE,  UCMUHHOCMb U JONCHOCHb
8bICKA3bIBAHUSL, OMPUYAHUE BbICKA3bIBAHUL, ONEPayul Hao BblCKA3LIBAHUAMU. U,
UU, He, YCIOBHbLE BLICKA3LIBAHUS (UMNAUKAYULL),

Cnmpounib 8blCKA3bl6AHUA, OMPUYAHUA BbICKA3bIBAHUIL.

Yucaa

OOyyaromuiics Hay4HuTCA:

OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHSAMM: HAaTypajdbHOE YMCIIO, LENOE YHUCIIO,

OOBIKHOBEHHAsI JApOOb, JeCATHYHAS ApoOb, CMeElIaHHas JpoOb, pallMOHAIBHOE
YHCII0, apu(PMETHUECKUIN KBaIPATHBIN KOPEHB;

OIICHUBATh 3HAYECHHUE KBAJIPATHOT'O KOPHS U3 MOJIOKUTEIIBHOTO 1EJI0T0 YHCIIA;
pacrio3HaBaTh pallMOHAJIBHBIC U UPPALMOHATILHBIC YUCIIA;

CpaBHHUBATH YHUCJIA.

06)/'{61701/1414120}1 noayyum 603MOINCHOCHb HAYYUMBCAL .

Onepuposams NOHAMUAMU. MHOICECBEO HAMYPATbHBIX YUCE], MHONCECMBO YeNblX
yucen, MHONCECMB0 DPAYUOHAIbHBIX YUCe]l, UPPAYUOHATIbHOE YUCILO0, K8AOPAMHUbILL
KOPEHb, MHOIICECBO OellCMBUMENbHBIX YUCEe], 2eOMEeMPUYECKasl URMepnpemayus
HAMYPAIbHLIX, YETblX, PAYUOHATbHBIX, OCUCEUMENbHbIX YUCE,

NOHUMAMb U OOBACHAMb CMBICTI NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,
BbINONHAMb BIYUCTCHUS, 8 MOM YUCTE C UCHONb30BAHUEM NPUEMOS8 PAYUOHATLHBIX
BbLIYUCTCHUU,

BbINOJIHAMb OKPY2IIEHUE PAYUOHATbHBIX YUCE]l C 3A0AHHOU MOYHOCbIO,

cpasHUueanb payuoOHAIbHblE U UPPAUUOHAIbHbLIE YUCIA,
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® npPedCcmasisimob PAYyUOHAIbHOE YUCTIO 8 8UOe 0eCAMUYHOU OpoOU

® YNOpA00YUBAMb YUC/A, 3ANUCAHHBLE 8 8UOE OOLIKHOBEHHOU U 0eCAMUYHOU OpOOU;

o naxooumv HO/ u HOK uucen u ucnonvzoeams ux npu pewieHuu 3a0ay.

B nosceonesHoll scuznu u npu uzyyeHuu Opyeux npeomemos:

® NPUMEHAMb NPABUNLA NPUOTIUNCEHHBIX BbIYUCTICHUL NPU peueHUuU NPaKmuiecKux
3a0ay u pewieHuu 3a0ay Opy2ux y4eoHbix npeomemos,

® GLINOJHAMb CPABHEHUE pPe3YIbmamos GbIYUCICHUL NPU peueHuUu NPaKmudeckKux
3a0ay, 8 MoOM YUcie NPUOTUNCEHHBIX BbIYUCTEHULL

® CoCmasnAms U OYeHUBAmsb YUCI08blE BLIPANCEHUS NPU PEUeHUU NPAKMUYECKUX
3a0a4 u 3a0a4 U3 Opy2ux y4eOHulX npeomemos,

® 3anucevieamsv U  OKpPYelidMb  HUCIOBble 3HAYEHUSL PEealbHbIX — GeIUYUH  C
UCNONIL308AHUEM PA3HBIX CUCEM UBMEPEHUSL.

ToxkaecTBeHHBIE IPE0OPaA30BAHMS

OOyyaromuiics Hay4UTCA:

BEITTOTHATE HECIIOKHBIC TPEeOOpa30oBaHUS IS BBIYMCICHUS 3HAYCHHWHA YHCIIOBBIX
BBIPOKCHHM, CONEPIKAIMUX CTEICHH C HATYPAIbHBIM TIOKA3aTeNieM, BBIMOJIHATH
HECJIOKHBIE PEe0Opa30oBaHUs 1EJIbIX BIPAKEHUN: PACKPHIBATH CKOOKH, IPUBOIAUTH
ITOI00HBIE CIaracMbIc;

® BBHITNIOJIHATH HECIOXKHBIE TPeoOpa3oBaHUsl APOOHO-TUHEHHBIX BBIPAKECHUA U
BBIPKEHUM C KBAJPATHBIMU KOPHSIMHU.

B moBcemHeBHOMN KU3HU U TIPU U3YUYCHUH JPYTUX MPEIMETOB:

® TTOHMMAaTh CMBICII 3aMKCH YKCTIa B CTAHAAPTHOM BUJIE;

® OnepupoBaTh Ha 6GA30BOM YPOBHE MOHITHEM «CTaHIAPTHASI 3aITUChH YHCIIAY.

Obyuarowuiics noay4um 603MOHNCHOCMb HAYYUMbCA

o Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amesiem, CMeneHu ¢
YenvlM OmpuyamenbHulM HOKA3amesem,

® GLINONHAMbL NPeoOPA308AHUSL YENbIX BbIPANCEHUU: Oelicmeus ¢ O0O0HOYIeHaMU
(cnooicenue, GvluUmManue, YMHONCEHUE), OUCMBUL C MHO2OUIeHAMU (ClodiceHue,

eblyuumaHue, yMHoofceHue);
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BLINOIHAMb  PA3TI0NCEHUE MHO20UNIeHO8 HA MHONCUMENU OOHUM U3 CHOCO008:
8biHeceHue 3a CKOOKY, 2epYNnupo8Kd, UCNOb308aHUe @OpMYNL COKPAUeHHO20
VMHOMCEHUSL,

8b10eIsIMb K8AOPAM CYMMbL U PASHOCMU OOHOYICHO8,

8LINOIHAMb NPE0OPA308AHUS  BLIPANCEHUL, COOEPAHCAUWUX CMENeHU C YelblMu
ompuyamenbHbIMU NOKA3ameasiMu, nepexooums Om 3anucu 8 8ude CmeneHu c
YenblM OMpUuyamenbHouIM noKazameem K 3anuci 8 guoe opoou,

8LINOIHAMb NPeodPA308aHUs OPOOHO-PAYUOHATILHBIX BbIPANCEHUI. COKpaujeHue
Opobell, npugedenue aneebpauyeckux Opoodeili K o00wWemy 3HAMeHamenio,
CroJICeHUe,  YMHOJCEHUe, OelleHue  aneeopauyeckux  opobeil,  8038edeHue
aneebopauieckou OpooU 8 HAMYPAILHYIO U YETVI0 OMPUYAMETbHYIO CINEeNeHb,
8bLINOIHAMb NPEOOPA30BAHUSL BBIPANCEHULL, COOEPAHCAUUX KBAOPAMHbLE KOPHU,
8bl0esIMb  K8AOPAm CYyMMbL UMW  PABHOCMU  O8VYIEHA 8  BbIPANCEHUSX,
cooeparcauux Keaopamuvie KOpHU,

8LINOJIHAMb NPE0OPA30BANUSL BLIPANCEHUT, COOEPAHCAUUX MOOYTb.

YPaBHeHPISI N HEPABCHCTBA

OOyyaromuiics Hay4UTCA:

OmnepupoBath Ha 0a30BOM YpPOBHE MOHSTUSMH: PABEHCTBO, YHMCIOBOE PABEHCTBO,
YpPaBHEHHUE, KOPEHb YpPAaBHEHUSA, PEIICHUE YPABHEHUS, YUCIOBOE HEPABEHCTRBO,
HEPABEHCTBO, PEIICHNE HEPABECHCTBA,;

MPOBEPSITH CIPABEIIUBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB,

pelliaTh JIMHEWHBbIE HEPABEHCTBA M HECIIOXKHBICE HEPABEHCTBA, CBOMISIIMECST K
JIMHEHUHBIM;

peliaTh CUCTEMBI HECIIOKHBIX JINHEWHBIX YPAaBHEHUH, HEPABEHCTB;

MIPOBEPSATH, SABJSICTCS JIU JaHHOE YKCIIO PEIICHUEeM YpaBHEHUs (HEpaBEHCTBA);
pelaTth KBaJpaTHbIEC YpaBHEHUS 10 (popMyIie KOpHEH KBaIpaTHOTO ypaBHEHUS,;

M300paKaTh PEIICHUS HEPABEHCTB U MX CUCTEM Ha YMCIIOBOM TIPSIMOMA.

B HOBCCI[HGBHOﬁ JKU3HU U IIPU UBYUCHUUN JPYTUX TPCAMCTOB!

COCTaBJISATh U PEIIATh JUHEWHBIC YPABHEHUS IIPU PEIICHUU 3314,
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® pemath JPOOHO-pAMOHATBHBIC YPABHEHUSI.

Obyuarowuiics noay4um 603MOHNCHOCIb HAYUUMbCA

o Onepuposamsv NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb YPAGHEHU,

peuienue HepageHCcmad, PaAGHOCUIbHbIE YPABHEHUsl, 001ACb OnpedeieHus

YpasHeHus (Hepagencmea, cUcmemuvl YpaeHeHULl Uil HepAGeHCma);

® peuiamsv JUHElHble YPABHEHUs. U YPAGHEHUS, C80OUMbIe K JUHEUHbIM C NOMOWbIO
MOHCOeCMBEHHBIX NPE0OPA308AHULL

® pewiamv Keaopamuvle YPAGHEHUS U VPAGHEHUS, C80OUMble K KBAOPAMHBIM C
HOMOWBIO MOACOECMBEHHBIX NPeodPA3068aHULL

® peuiamv OPOOHO-TUHElHbLE YPAGHEHUS,

® peuiamv npocmeliuiue UpPaAYUOHAIbHLLE YPABHEHUSA BUOA

V) =a,Jf(x)={g(x)

® peuwiams ypasHenusi uoa Xx"=a;

® pewiamsv YpPAHEHUs CNOCOOOM PpA3NONCeHUs] HA MHOMCUMENU U 3AMEHbl
nepemMeHHOU,

® peuiams JUHElHble YPABHEHUS U HEPABEHCMEA C Napamempamu;

® peulams HeCl0JACHbIE CUCEMbL IUHEUHBIX YPABHEHUN C Napamempamu,

DOyHKIUU

OOyyaromuiics Hay4UuTCA:

e Crpouth rpaduku JTUHEHHON (QYHKIMHU, MPOCTEHIIMX KBAJAPATUUYHBIX H y=\/ X
byHKIH;

® MpOBEPATH, SIBISICTCA JIM JaHHbIA rpaduk TpadukoM 3agaHHON (YHKIUU
(IMHENHOM, KBaAPAaTUUHOM, 0OPATHOU MPONOPIIMOHATBEHOCTH);

® OMpeneNsaTh MPUOIMIKEHHbIE 3HAYEHUsT KOOPAMHAT TOUYKU MepecedeHus: rpaduroB
byHKIINIH;

® HCIIOJIb30BATh CBOMCTBA JTUHEHHON (PYHKIIMM U ee rpaduK IpH PEIICHUH 3a/1a4y U3
JIPYTUX Y4eOHbBIX MPEIMETOB.

Obyuarowuiics noay4um 603MOHNCHOCIb HAYUUMbCA
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Onepuposams nowsmusam,; ynkyus, epagux @yHKyuu, cnocobwl 3a0anus QyHKyuu,
apeymeHm u 3Havenue QyHKyuu,

o cmpoumsv  epaguku  JIUHEUHOU,  KEAOpamuyHou  (YHKyuil,  0Opamuou

nponopyuonansrocmu, Qynkyuu suoa y=vx; y= |X|

® CoCmasnAms ypagHeHUus NPAMOU No 3a0AHHbIM YCIOBUAM: NPOXoosaujell yepe3 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, HPOX0Osiujel uepe3 OAHHYI0 MOUKY U
napanienbHou OAHHOU NPAMOU;

® uccredosams QyHKYUIO no ee epaguxy.

CTaTuCcTHKA U TeOPHUsl BePOsITHOCTEH

OOyyaromuics Hay4UTCS:

® HaXOJUTh MEepeceueHre, 00bEeIMHEHNE, TTOJAMHOXKECTBO B IPOCTEUIIINX CUTYAIHSIX.

Obyuarowuiics noay4um 603MOHNCHOCIb HAYUUMbCA

Onepuposams  nouamusMu. onpeoeienue, meopemd, aKCUoMd, MHOICECMEBO,

XApaKmepucmuKky MHOJICECMBA, DJIeMEeHm MHOJICeCmad, Nycmoe, KOHeuHoe U

OeCKOHeuHoe  MHONCeCMB0, NOOMHONCECMBO,  NPUHAONIEHCHOCHb,  BKIIOUEHUE,

PABEHCMBO MHONCECNE;

® U300padcamob MHONCECMBA U OMHOWEHUE MHONCECME C NOMOWbIO KpY2os Jiiiepa,

® onpedensimb  NPUHAONEHCHOCHMb  DJIeMEHMA  MHOMCECmEY, 00beOUHeHUlo U
nepeceyeHur) MHONCeCms,

® 300a6amb MHONCECMBO C NOMOWDBIO NEPEeHUCTEHUSl DNIeMEeHMO8, CJLOBECHO20
onucanus,

® onepuposamv  NOHAMUAMU:  BbICKA3bIBAHUE, UCMUHHOCMb U  JONCHOCHb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHUL, ONepayul HAO 6bICKA3bIBAHUAMU: U,
UNU, He, YCI0BHble BbICKA3LIBAHUS (UMNIUKAYULL),

® CMPOUMb 8bICKA3LIBANUS, OMPUYAHUSL BbICKAZLIBAHUIL.

TexkcroBble 3agaun

OOyuaromuiics Hay4YUTCS:

PemaTe HecloXHBIE CIOKETHBIC 3a7a4d pPa3HBIX TUIIOB Ha BCE apUPMETHUYECKUC

JICUCTBUS,
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CTPOUTH MOJENb YCJIOBHUA 3anaud (B BHUAE TaOJHMIbI, CXEMbI, PUCYHKA WIH
YpaBHEHUS), B KOTOPOW JaHbl 3HAYEHUS JBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIHYNH,
C LIEJIBIO NIOMCKA PELICHUS 3a/1a4H;

OCYILECTBIATh CIOCOO IOMCKAa pELICHUs 3aJadd, B KOTOPOM pacCyKICHHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

COCTaBJISITh IJIaH PEUICHUS 3a1a4u;

BBIJIEIIATH 3TAllbl PEIICHU 3a/1a4H;

UHTEPIIPETUPOBATh BBIUMCIUTENBHBIE pE3YylbTaThl B 3a7ade, HCCIEN0BATh
IIOJIy4YEHHOE PEIECHUE 3aJa4H;

3HaTh pa3iIM4Me CKOPOCTe OO0BEKTa B CTOAYEH BOAE, MPOTHB TEYEHUS U IIO
TEYEHUIO PEKU;

pemarh 3a7a4d Ha HaXO0K/IEHUE YacTH YMCia U YKCIa 0 €ro YacTH;

pemiarb 3aJadyd pa3HbIX TUIOB (Ha paboTy, Ha MOKYINKH, HAa JIBUJKEHHUE),
CBA3BIBAIOLIUX TPU BEJIMYWHBI, BBIACIATh 3TU BEIWYUHBI U OTHOUIEHUS MEXKIY
HUMU;

HaXOJUTh MPOUEHT OT YKCJIA, YACIIO N0 MPOLUEHTY OT HEro, HAXOAUTh MPOLEHTHOE
CHM)KEHHUE WX MPOLIEHTHOE MOBBIIICHUE BEJINYUHBI;

pemiaTb HCCIIOKHBIC JIOTHYCCKHC 3aJa49 MCTOAO0M paCCYH(HCHHﬁ.

Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMbCA

Pewamsv npocmvie u cnodxchvle 3a0auu pasHublX Munos, a makice 3a0ayu
NOBLLULEHHOU MPYOHOCTU

UCNONIL308AMb PA3HblE KPAMKUE 3ANUCU KAK MOOEIU MEeKCMO8 CIONCHbIX 3a0ay
0J151 NOCMPOEHUsI NOUCKOBOU CXeMbl U peueHUs 3a0ay;

paziuuame MoOeib MmeKcma u Mooeib peuweHus 3a0ayu, KOHCmpYyuposams K 0OHOU
MOOenU peueHUs HeCI0MHCHOU 3a0ayu pazmsvle MOOeIU meKcma 3a0adu;

3HaAMb U NPUMEHSAMb 00a cnocoba Noucka peuieHust 3aoay (om mpedo8aHus K
YCI08UIO U OM YCA08USL K MPeDOBAHUIO),

8b10e/ISIMb IMANbl peuerus 3a0ayu u codepofcaHue Kasicoo2o amana,
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yMemsb 8blOUPamMs ONMUMALLHLIL MEmOoO peuleHus 3a0ayu U 0CO3HA8AMb 8b100p
Memooa, paccmMampuéams pasiuyHvle Memoobl, HAXOO0UMb pa3Hble pPeuleHUs]
3a0ayu, eciu 603MONCHO,

AHAUZUPOBANb 3AMPYOHEHUS NPU PeUeHUlU 3a0al,

8bINOIHAMb pasnudHble npeoobpazoeanus NPeoIoAHCEeHHOU 3a0auyu,
KOHCMPYUpo8ams HOGble 3a0ayu U3 OAHHOU, 8 MOM YuUCie 00pammbie;
UHMEPNPemuposams  GbIYUCIUMENbHbIE Pe3YIbmamvl 8 3a0aue, UcCc1edo8ams
NOJYYeHHOoe peulerue 3a0a4u,

AHATUZUPOBAL  BCEBO3MOIICHbIE CUMYAYUU  B3AUMHO20 PACNOJIONCEHUSL O8YX
00beKMo8 U USMEHeHUe UX XAPAKMePUCMUK Npu COBMECMHOM OBUICEHUU
(ckopocmo, 6pems, paccmosiHue) npu peuweHuu 3a0a¥ Ha O0BUdCEHUE O08YX
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABTIEHUSX,

UCCNIe008aAMb BCEBO3MONCHbIE CUMYAYUU NPU peuleHuu 3a0ay Ha O08UdCeHUe No
peKe, paccmampusams pasHvle CUCeMbl OMcuemad,

peuams pazsHoooOpasHvle 3a0a4u «Ha 4acmuy,

peuwiamsv U 000CHOBbI8AMb C8OE peuleHue 3a0ay (8bl0elAMmb MAMeMamuyecKyio
OCHOBY) HA HAXOJCOeHUe YACMU YUCAA U YUCIAd NO €20 HACMU HA OCHO8e
KOHKPEMHO20 CMbLCAA OpooU,;

0Cco3HABAMb U 00BACHAMb UOSHMUYHOCb 3A0aY PA3HBLIX MUNO0, CEA3bIBAIOUJUX
mpu 8enudunbl (Ha pabomy, Ha NOKYNKU, HA O8UIICEHUE), 8bLOENAMb MU GeIUYUHDI
U OMHOWIeHUS MeXCOy HUMU, NPUMEHAMb UX HpU  peuleHuu  3a0ad,
KOHCMPYUpo8ams coOCmMeEeHHbvle 3a0ay YKA3AHHbIX MUNO8;

enademsv  OCHOBHbIMU MemoOdAMU peulenus 3a0a4y Ha CMeCu, CHIABbl,
KOHYeHmpayuu,

pewiams  3a0a4u  HA NPOYEeHMvl, 8 MOM UUCle, CIONCHble NPOYEHMbL C
000CHOBAHUEM, UCNONL3YSL PA3HBIE CNOCOODL.

I'eomerpuyeckue purypni

OOyuaronuicss Hay4duTCs:

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU T€OMETPUIECKUX PUTYD;
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® U3BJICKaTh HWHPOPMAIHMIO O TEOMETPHUECKHX (UTypax, MPEACTABICHHYIO Ha
YepTeKax B IBHOM BUJIE;

® TIPUMCHATH MJIsl PENICHHUs 3a]ad TeoMeTpudeckue (aKThl, €CIM YCIOBUS HX
IPUMEHEHUS 33JIaHbl B IBHOU (opMe;

® pemiaTth 3a7a4d Ha HAXOXKICHHE TEOMETPHUYECKUX BEIWYMH IO 00pasnam Wiu
QITOPUTMAaM.

B moBceTHEBHOM KU3HU U TP U3YUCHUH JPYTHX PEIMETOB:

® HCITOJIP30BaTh CBOWCTBA T€OMETPUYECKUX (DUTYp JJIST PEIICHHS TUIOBBIX 3aiad,
BO3HHMKAIONIMX B CHUTyallWsIX ITOBCEJHEBHOW JKM3HHU, 3a7a4 IMPAKTHIECKOTO
COJIep KaHMUSI.

Obyuarowuiics noay4um 603MOHNCHOCIb HAYUUMbCA.

Onepuposams NOHAMUAMU 2EOMEMPULECKUX PUYD;

® u3BNIeKamb, UHMEPNPemuposams U  Nnpeodpazosvieams  UH@OpMaAyuio o
2eomempudeckux Queypax, npeocmasieHHyI0 Ha Yepmextcax;

® npuMeHaAmb 2eomempuyeckue pakmol OISl peuleHus 3aoay, 8 MOM Yucie,
npeononazaruux HeCKOJIbKO Wa208 peuleHus,

® dopmynuposams 8 nNpOCMeUWUX CIYYAsX COUCMEA U NPUSHAKU pu2yp,

® 00KA3bIBAMb 2e0MempUYecKUe YMEepHCOeHUsl,

® grademv CMAHOAPMHOU Kiaccugurayuel niOCKUx @ueyp (mpey2orbHuKos u
Uemvlpexy20ibHUKOB).

OTHomeHus

OOyyaromuiics Hay4duTC:

OnepupoBath Ha 0a30BOM YPOBHE MOHSTHUSIMU: PABEHCTBO (DUTYD, paBHBIC (PUTYPHI,

PaBEHCTBO TPEYTOJHbHUKOB, MAPAUICIBHOCTh TPSIMBIX, TEPICHIUKYIIPHOCTD

MPSIMBIX, YTIIbI MKy NMPSIMBIMU, IEPIICHIAUKYJIISIP, HAKJIOHHAS, TPOEKITHA.

Obyuarowuiics noay4um 603MOHNCHOCHb HAYUUMbCS

Onepuposamv NOHAMUAMU:

® pageHcmeo Quzyp, pasHvle pueypsl, paseHCmMEo mpey2oilbHUK08, NapaiielbHOCb

NPAMbBIX, NEPNEHOUKVISAPHOCINb NPAMBIX, Ylbl MEHCOY NPAMbIMU, NePNEeHOUKVIAD,
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HAKNIOHHAs, NpoeKkyus, nodobue ueyp, no0obHble Gueypvl, NOO0OHBIE
mpeyeoNbHUKU,

npumeHsimvb u Odokazvlieames meopemy @aneca u meopemy 0 NPONOPYUOHATLHBIX
OMPE3Kax npu peueHuy 3a0au,

Xapakmepusoeams 83AUMHOE PACNONOJNCEHUe NPAMOU U  OKPYAHCHOCIU, O8YX

OKDYIHCHOCMEU.

I/I3Mepemm H BBIYHCJICHHUHA

OOyyaromuiics Hay4nuTC:

[TpumensaTe GopMyIibl MepuMeTpa, IIIOMAAU U 00beMa, IUIONIaJAN MOBEPXHOCTH
OTZIEJIbHBIX MHOT'OTPAHHUKOB IPU BBIYMCIIEHUAX, KOTJa BCE JAHHbIE MMEIOTCA B
YCIIOBUH;

npuMeHsTh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKUE COOTHOIICHUS TSI

BBIYMCJIICHUA JJINH, paCCTOHHI/Iﬁ, HJ'IOIH&IICI?I B HpOCTeI;'IHII/IX Clydasx.

Obyuarowuiics noayyum 603MONCHOCHb HAYUUMbCA

Onepupoeamb npedcmaeﬂeHuﬂqu o aJlI/lHe, I’ZJZOM/;CZOM, KaKk eeluduramu.

Ipumensmo u doxkaszvieams meopemy Iugazopa,

8b1600UMb U NPUMEHAMb HOPMYIbL NAOWAOel, NPU PEeUeHUU MHO2OUIA208bIX
3a0au, 6 KOMOPbIX He 6Ce OAHHble NPe0CMABIeHbL SIBHO, d MPebYIOm 8bIYUCICHULL,
onepupogams  Oojiee UWUPOKUM  KOJUYECMBOM  (HOPpMYN  ONUHbL,  NIOUWAOU,
BLIMUCTAMD — XAPAKMEPUCMUKU — KOMOUHayuti  gueyp  (OKpyscHocmell  u
MHO20)20JIbHUKOB) SbIYUCIISIMb PACCMOSIHUSL MENCOY hucypamiL,

NPUMEHAMb MPUSOHOMempuyecKue Gopmyavl OJisi bIUUCTIEHUI 8 D0ee CLONCHBIX
CAYYAsX,  NPOBOOUMb  BbLIYUCAEHUSI  HA ~ OCHO8E  DABHOBEIUKOCHMU U

pasHococmasjiieHHoOCmu.

I'eomeTpuyeckue mMocTpoeHus

OOyuaronuicss Hay4duTCs:

N300paxkarh TUMOBBIE MIOCKHE (GUTYPHI U (UTYpPHI B MPOCTPAHCTBE OT PYKH U C

ITOMOIIBKO HHCTPYMEHTOB.

B noBceqHEBHOW )KU3HU U MIPU U3YUYEHHUH IPYTUX MPEAMETOB:
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® BEHITIOJIHATH MPOCTEHUINNE MOCTPOSHUS Ha MECTHOCTH, HEOOXOIUMBIE B PEabHOM
KU3HU.

Obyuarowuiics noiyyum 603MO*CHOCHb HAYUUMbCA:

H300pasicame 2eomempuueckue ghucypvl no mekcmo8oMy U CUMBOIbHOMY ONUCAHUIO,

® CcB0O0OHO ONEPUPOB8AMsb YEPMENHCHLIMU UHCINPYMEHMAMU 8 HECTIOHNCHBIX CTLYYASX,

® GBLINOJHAMbL NOCMPOCHUS. MPEY2ONbHUKO8, NPUMEHAMb OMOENbHble MemoObl
HOCMPOEHULl YUPKYIeM U JUHEUKOU U Npo8ooUums Npocmeliue uUcciled08aHus
uucna peweHut,

® uzoOpadicamv mMunosvle NiIOCKUe @ueypol U 00veMHble menad ¢ NOMOWDBIO
NPOCMEUUUX KOMNbIOMEPHBIX UHCIMPYMEHINO8.

HcTopusi MmaTeMaTHKH

OOyyaromuiics Hay4duTCA:

OnuceiBaTh OTAECIBHBIE BBIIAIOUINECS PE3YJIbTaThl, OJIYYEHHbIE B XOAE Pa3BUTHUSA
MaTeMaTUKH KaK HayKU;

® 3HaTh MPUMEPHl MATEMATUYECKUX OTKPBITUM W HUX aBTOPOB, B CBA3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

® [IOHUMATh POJIb MAaTEMaTUKH B pa3BuTuu Poccuu.

Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMbCA

Xapaxmepuzoeams 6K1a0 8blOAIOWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEeMamuKy u
UHBIX HAYYHBIX 0ONacmell.

BorinyckHuK 9 Kj1acca HAYYHMTCH, 1Sl HCI0JIb30BAHUA B MTOBCEAHEBHOM KMU3HH H
o0ecneyeHNs] BO3MOKHOCTH YCHEHIHOIO TMPOAOJIKEeHHST 00Opa3oBaHHMs Ha
0a30BOM ypOBHe.

DJIeMEeHThI TEOPUM MHOKECTB U MATEMATHYECKOM JIOTUKHU

OnepupoBath Ha 0a30BOM YpOBHE MOHSTHSIMHU: MHOKECTBO, JIEMEHT MHOXKECTBA,
MOAMHOKECTBO, TPUHAJIEKHOCTD;

® 33/71aBaTh MHOKECTBA MIEPEUUCIICHUEM UX BJIEMEHTOB;

® HaXOJUTh NepeceueHre, 00beAMHEHNE, TOAMHOKECTBO B MPOCTEUIIINX CUTYAIUAX;

e OnepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSAMH: ONpPEIENEHUE, aKCuoMa, TEOpeMa,

JOKa3aTCIbCTBO,
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® NPUBOAUTH MPUMEPHl U  KOHTPOPUMEPHI ISl  MOATBEPKICHUS  CBOUX
BBICKA3bIBAHU .

B noBceiHEBHOM )KM3HU U IIPU U3YUEHUH JPYTUX IPEIMETOB:

® JCIOJb30BaTh rpaguuecKkoe MPEeACTABICHUE MHOXKECTB Ul ONMMCAHUS PEATbHBIX
IIPOIIECCOB U SBJICHUH, IPH PEIICHUHU 33]1a4 IPYTHX YUYCOHBIX MPEIMETOB.

Yucaa

OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHSIMH: HAaTypajJbHOE YMCIIO, LENO0E YHUCIIO,
OOBIKHOBEHHAs JIpOOb, NECATUYHAS JpOoOb, CMElIaHHas ApoOb, pPalMOHAIBHOE

YHCII0, apu(PMETHUECKUIN KBaIpATHBIM KOPEHB;

o WCIIOJIB30BaTh CBOMCTBA YMCEN M IIPaBWJIA JEUCTBUUA NPU  BBIIOJIHEHUU
BBIYMCIICHMI;
° WCII0JIb30BaTh MpPHU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHINIOJHECHUH

BBIYHCIICHUN U PEIICHUH HECIIOKHBIX 3a/a4;

® BEHITIOJIHATH OKPYTJICHHE PAIIMOHATBHBIX YUCET B COOTBETCTBHH C ITPABHIIAMHU;

® OIICHUBATH 3HAYCHHE KBAJAPATHOTO KOPHS U3 MOJIOKUTEITHHOTO IEJIOTO YHCIIA;

® pacrno3HaBaTh pallMOHAIIbHBIE U UPPAIMOHAIIbHBIC YHCIIA;

® CpaBHUBAThH YHUCIIA.

B moBcemHeBHOMW KU3HU U TIPU U3YUYCHUH JPYTUX MMPEIMETOB!

® OIICHUBATH PE3YJIBTATHI BEIYUCICHUHN TIPH PEIICHUH TPAKTUICCKUX 3a]1a4;

® BBHITIOJIHATH CPABHEHHE YUCEN B PEaIbHBIX CUTYyAITUsX;

® COCTaBJISTh YMCJIOBBIC BHIPAKEHUS MIPH PEIICHUH MPAKTUYECKUX 3a7a4 U 3a7a4 U3
JPYTUX YYEOHBIX MPEIMETOB.

ToxknecTBeHHbIE IPeOOPaA30BAHUS

BhITIONHATE HECNOXKHBIE TPEeoOpa3oBaHUsS NJIsi BBIYUCICHUS 3HAYEHUW YHUCIOBBIX
BBIPOKCHHMA, COJEpXAIINX CTENEHW C HATYPaJIbHBIM ITOKa3aTelieM, CTENEHU C
[EJIBIM OTPUIIATEILHBIM TIOKA3aTeeM;

® BEHITIOJIHATH HECJOXKHBIE TMPEeOoOpa3oBaHUsS IEJIBIX BBIPAKEHU: PACKPHIBAThH

CKOOKH, MPUBOJAUTH MOJIO0OHBIE ClIaraeMbie;
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® HCITOJIB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaapaT CyMMBI, KBaapat
Pa3HOCTH, pa3HOCTh KBAAPATOB) [HJi1 YOPOIICHUS BBIYUCICHUNA 3HAYCHUU
BBIPAKCHUM,

® BBINOJHATH HECJIOXKHBIE TIpeoOpa3oBaHus JPOOHO-TMHEHMHBIX BBIPAXKEHUNW U
BBIPAKECHUN C KBAJAPATHBIMUA KOPHSMM.

B noBceiHEBHOM )XU3HU U NPU U3YYEHUM APYTUX MPEIMETOB:

® [IOHMMATh CMBICJI 3aIIUCH YUCJIA B CTAHJIAPTHOM BU/IE;

® OIEpUPOBATh Ha 0A30BOM YPOBHE MOHSITHUEM «CTaHJAPTHAS 3alUCh YHCIIay.

YpaBHeHUs U HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE IMOHSATHUSIMHU: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
YpaBHEHHUE, KOPEHb YPABHEHHS, PEIICHUE YPABHEHUS, YKMCIOBOEC HEPABEHCTBO,
HEPABEHCTBO, PEIICHUE HEPABEHCTBA,;

® MIPOBEPSATH CIIPABEIIIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

® pellaTh JIMHCHMHBIC HEPABEHCTBA W HECIOXHBIE HEPABEHCTBA, CBOJIAIIMECS K
JIMHEUHBIM;

® peElIaTh CUCTEMBI HECIIOKHBIX JTUHEUHBIX YPAaBHECHHUM, HEPABEHCTB;

® TIPOBEPSATH, SIBJISETCS JIM JAHHOE YUCJIO PEIICHHEM ypaBHEHHUS (HEpaBEHCTBA);

e peliaTh KBaJpaTHBIC YpaBHEHUS 110 (hOopMyIie KOpHEH KBaApaTHOTO YpaBHEHUS,

e 1300paXkaTh pelIeHUs] HEPABEHCTB U UX CUCTEM Ha YUCJIOBOU MPSIMOiA.

B noBce1HEBHOM )KU3HU U NIPU U3YUEHUU IPYTUX MPEIMETOB:

® COCTAaBJIATH U PEIIATh JJUHCHHBIC YPABHEHUS MPU PEIICHUN 3a/1a4, BO3ZHUKAIOIIUX B
JIPYTUX y4eOHBIX TIpeaMETax.

DOyHKIUU

e Haxomauth 3HaueHHEe QYHKINH 10 33JTaHHOMY 3HAUCHUIO apTyMEHTa,

® HAXOJWTh 3HAYEHUE apTyMEHTA IO 33JaHHOMY 3HAYEHUIO (DYHKITUU B HECIIOKHBIX
CUTyalUSsIX;

® OIpEACNISTh MOJIOKEHUE TOYKU IO €€ KOOpAWHATaAM, KOOPAMHATHI TOYKU IO €€

ITOJOXXCHHUIO Ha KOOpI[HHaTHOﬁ IINTIOCKOCTH,

30



e 110 rpauKy HaxXoIuUTh OOJACTh OIpEAeTCHHs, MHOXECTBO 3HAUCHUH, HYIH
GYHKIIUM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHHUs H
yObIBaHMs1, HAMOOJIbIlIEEC U HAUMEHbIIIEE 3HAUCHUS PYHKIUY;

® CTPOUTH I'paduK JIMHEHHON HYyHKIINY;

® TIPOBEPsTH, SBISETCS JM JaHHBIM Tpaduk rpadukoM 3amaHHON (YHKIUU
(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHON MPONOPLUUOHAIBHOCTH);

® OMNpenessaTh NPUOJIMKEHHbIE 3HAYEHUsI KOOPAMHAT TOUYKU MepecedeHus: rpadukoB
GbyHKIUH.

OnepupoBatb Ha  0a30BOM  ypOBHE  TNOHATHSAMHU:  NOCJIAEAOBATENbHOCTD,
apudgMeTHYecKasi NPOrpeccus, reoMeTpuYecKas NMporpeccus;

® pelmarh 3ajJadyd Ha MPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh IOJIy4YeH
HETMOCPECTBEHHBIM MOJICUETOM 0€3 MpUMEHEHUS PopMyII.

B noBceTHEBHOM KU3HU U IIPU U3YYECHHUH JPYTUX IIPEAMETOB:

® UCIIOJIB30BaTh IPaUKU peabHBIX MPOILIECCOB M 3aBUCUMOCTEN ISl ONpEEICHUS
UX CBOWCTB (HaMOOJIbIINE Y HaUMEHbIINE 3HAUYCHUS, TPOMEKYTKHA BO3pACTaHUS U
yObIBaHUs, 00JIACTH MOJOKUTENIBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.);

® HCII0JIb30BATh CBOMCTBA JTUHEHHON (DYHKIMH U €€ rpauK NMpH PEHICHUH 3a/1a4 U3
JIPYrUX y4eOHbBIX MPEIMETOB.

CraTucTuka M TeOpUsi BEPOSATHOCTEMH

e lIMeTp NIPEACTABIEHHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH
CIIy4allHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1auax;

e pemlaTh MpOCTEHIIME KOMOMHATOpPHBbIE  3aJaud  METOJOM  MpSIMOrO U
OpraHU30BaHHOTO Tiepedopa;

® MIPE/ACTABIIATH IaHHbIE B BUJE TAa0IUL, AMarpaMM, rpa(ukos;

® YyUTaTh MHPOPMALIMIO, IPECTABIECHHYIO B BUJIE TAOJIULIbI, IUArPaAMMBbI, TpapuKa;

® OIpEAEsATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

® OILICHHUBATh BEPOATHOCTb COOBITUS B IPOCTEHUILINX CITyYasx;

HMCTD IIPCACTABJICHUC O POJIM 3aKOHA OOJIBIIINX YHCEII B MACCOBBIX SIBJICHUSX.
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B noBceHEBHOM KU3HU U IIPU U3YUYEHHUH IPYTUX MIPEIMETOB:

OIICHUBATh KOJIMYECTBO BO3MOYKHBIX BApHAHTOB METOIOM Tiepedopa;

UMETh IIPEJICTABIICHUE O POJIM MPAKTUYCCKH JOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHH;

CpaBHUBATh OCHOBHBIC CTATUCTUYECKHUE XaPAKTEPUCTUKH, TIOJYICHHBIC B MPOIIECCE
pEIIeHUS TPUKIIATHON 3a/1a4¥, H3yUYCHUS PEATHHOTO SIBJICHUS;

OICHUBATDb BCPOATHOCTD PCAJIBHBIX COOBITUH U SBJICHUN B HECIIOKHBIX CUTyalnu:iax.

TexcToBBIC 3aa4YU

Pemath HECIOXHBIC CIOKETHBIC 3aJla4u pPas3HbIX THUIIOB Ha BCC apI/I(bMeTI/I‘-IeCKI/IC

JICUCTBUS,

CTPOUTh MOJENb YCIOBUA 3aJaud (B BUIE TaOMUIbI, CXEMbl, PUCYHKa WIH
YpaBHEHUS), B KOTOPOW JaHbl 3HAYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYNH,
C LIEJIBIO TIOMCKA PELICHUS 3a4a4H;

OCYHIECTBJISITh CHOCOO TMOMCKA pEelIeHus 3aJaud, B KOTOPOM PpPACCYXIACHHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

COCTABJISATH IUIAH PELICHUS 3a1a4H;

BBIJICJISATH JTallbl PEIIEHUS 3a/1a4U;

WHTEPHPETUPOBATh BBIUMCIUTENbHBIE PpPE3yJdbTaThl B 3aJaye, MCCIEA0BATh
MOJIyYEHHOE PEIICHHE 3a/1a4K;

3HaTh pa3liMuMe CKOpPOCTe OO0BEKTa B CTOAYEH BOJAE, MPOTHB TEUYEHHUS U IO
TEYEHUIO PEKU;

pemarh 3a7a4d Ha HaXO0K/JIEHUE YacTH YMcia U YMCia M0 €ro YacTH;

pemiarh 3aJadyd pa3HbIX TUIOB (Ha paboTy, Ha MOKYNKH, HAa JIBUKEHHUE),
CBA3BIBAIOLIUX TPU BEJIMYWHBI, BBIAECIATh 3TH BEIUYMHBI U OTHOLICHUS MEXIY
HUMU;

HAXOJUTh MPOLEHT OT YKCIIA, YUCIIO MO MPOLEHTY OT HETO, HAXOUTh MPOLEHTHOE
CHM)KEHHUE WX MTPOLIEHTHOE MOBBIICHUE BEJINYUHBI;

peiaTb HCCIIOXKHBIC JIOTHYCCKHC 3aJa49 MCTOAO0M paccym):[eHHﬁ.

32



B nmoBceiHEBHOM KU3HU U NP U3YUSHUH JPYTHX IPEIMETOB:

® BBIJIBUTaTh THUIOTE3bl O BO3MOXHBIX MPEACTBHBIX 3HAUCHUSAX HMCKOMBIX B 3a/1aye
BEJIMYUH (7e7aTh IPUKHUJIKY).

I'eomeTpuyeckue purypol

OmnepupoBath Ha 6a30BOM yPOBHE MOHSATUSIMHU T€OMETPUUIECKUX (DUTYD;

e U3BJIEKaTh MH(OpPMALMIO O TEOMETpPUYECKUX (Urypax, MPEACTAaBICHHYIO Ha
YepTekKax B IBHOM BH/IE;

® NPUMEHATH NJS pEIIeHUs 3a7ad TeoMeTpudeckue (aKThl, €CIH YCIOBHUS HUX
IPUMEHEHUS 33J1aHbl B IBHOM (opMe;

e pemaTh 33Jaud Ha HaXOXKJIEHUE TI'€OMETPUUYECKHUX BEJIMYMH IO oOpaslaM WU
aJITOPUTMAaM.

B moBce1HEBHOM XKU3HU U TP U3YUCHUH IPYTHX IPEIMETOB:

® JCIOJb30BaTh CBOMCTBA T'€OMETPUYECKUX (PUTYp JUIs PELIEHUs TUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTYyallUsIX TIOBCETHEBHOW JKU3HHW, 3aJad MPAKTUYECKOTO
COJIEp KaHMUSI.

OTHomeHnst

OnepupoBath Ha 0a30BOM YPOBHE MOHSATUSIMU: PABEHCTBO (PUTYpP, paBHbIE (QUTYPBHI,
pPaBEHCTBO TPEYTrOJIbHUKOB, MAPAJICIBHOCTh NPAMBIX, MNEPIEHIUKYISIPHOCTD
IPSIMBIX, YTJIbI MEXAY NPSAMbBIMH, IEPICHANKYIISIP, HAKJIOHHAS, TPOCSKIUSI.

B moBce1HEBHOM XKU3HU U TP U3YYCHUH IPYTHX MPEIMETOB:

® JCMOJb30BaTh OTHOILEHUS Ui PEIIeHUs MPOCTEHIIMX 3a7ay, BO3HUKAIOIIUX B
PEATBHOM )KU3HU.

M3MepeHusi U BbIYHMCIEHHUSA

e BBINOJMHATH H3MEpEHUE [UIMH, PACCTOSIHUM, BEJIMYMH YIJIOB, C TOMOIIbIO
MHCTPYMEHTOB Il U3MEPEHUI IJIMH U YTJIOB;

® TIPUMEHATH (POPMYIBI TEPUMETpPa, IUIOMAAN U 00beMa, IJIOMAAN TTOBEPXHOCTH
OTJENBHBIX MHOTOTPAaHHUKOB TPHU BBIYUCIICHUSX, KOTJa BCE JaHHBIC MMEIOTCS B
yCIIOBUH;

e TpuMeHATh TeopeMy [Iudaropa, 6a30BbIe TPUTOHOMETPUUECKHE COOTHOIIIECHUS /ISt

BBIUMCIICHUS JINH, PACCTOSHUH, TUIOIIAJEH B MPOCTEUIIINX CITyYasX.
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B noBcenHEBHOM )KU3HU Y NIPU U3YUEHUU IPYTUX ITPEIAMETOB:

® BBIUMCIISATh PACCTOSHUSI HA MECTHOCTHM B CTAHAAPTHBIX CUTyalHUsX, IUIOMIAIA B
OPOCTEUIIUX ClIy4asiX, MPUMEHATh (QOPMYJbI B MPOCTEHIIUX CHUTyalHUsX B
MTOBCETHEBHOM KU3HH.

I'eomeTpuyeckue mocTpoeHust

N300pakarh TUNOBBIE MIOCKHE (GUTYPHl U (UTYpHI B MPOCTPAHCTBE OT PYKH U C
ITOMOIIIbKO HHCTPYMEHTOB.

B noBce1HEBHOM )KU3HU U MPU U3YUEHUU IPYTUX MPEIMETOB:

® BBHINOJIHATH MPOCTEHIINE MOCTPOCHUS Ha MECTHOCTH, HEOOXOJUMBIE B pealibHOMN
JKA3HH.

I'eomeTpuyeckue nmpeodpa3oBaHus

Crtpouts Gpurypy, CHMMETPUUHYIO IaHHON (hUTYype OTHOCUTEITHLHO OCH U TOUYKH.

B noBce1HEBHOM )KU3HU U NPU U3YUEHUU IPYTUX MPEIMETOB:

® pacrno3HaBaTh JBMKEHHE 0OBEKTOB B OKPYKAIOIIEM MHUPE;

® pacrno3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPY>KAIOIIEM MHPE.

BekTOpbI 1 KOOPAMHATHI HA IVIOCKOCTH

e OmnepupoBaTh Ha ©0a30BOM YpOBHE TMOHATUSIMHU BEKTOp, CyMMa BEKTOPOB,
ITPOM3BEICHUE BEKTOPA HA YUCII0, KOOPAUHATHI HA MIIOCKOCTH;

® OMpenessaTh MNPUOMIKEHHO KOOPAMHATHI TOYKM TI0O €€ M300paKEeHUI0 Ha
KOOPJUHATHOM TJIOCKOCTH.

B noBcenHEBHOM KU3HU U NIPU U3YUEHUU IPYTUX ITPEIAMETOB:

® HCIIOJIB30BaTh BEKTOPHI JUIS PEIIEHUsS MPOCTEHMIIMX 3a/Jad Ha OIPEICIICHUE
CKOPOCTH OTHOCUTEIILHOTO JBUKEHUSI.

Hcropusi MaTeMaTUKH

OnuceiBaTh OTAEIBHBIE BBIIAIOUIMECS PE3YJIbTaThl, MOJTYYEHHbIE B XOAE Pa3BUTHUSA
MAaTEMATUKH KaK HAYKU;

® 3HAThb MPUMEPHI MATEMATHYECKUX OTKPBITUM W KX aBTOPOB, B CBA3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

® [IOHMMATh POJIb MATEMATUKHU B pa3BuTuu Poccuu.

MeToabl MATEMATHKH
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e BriOuparh TOIXONAIMANA W3YYEHHBIM METON [JISl PEIICHUS W3YYCHHBIX THUIIOB
MaTeMaTUYECKHUX 3a/a4;

e [IpuBoauTh TmpUMEpPHl MaTEMaTHUYECKHUX 3aKOHOMEPHOCTEH B OKpYyKarolen
JeWCTBUTEILHOCTH 1 TTPOU3BEICHUSAX UCKYCCTRA.

Buinycknuk 9 Knacca noayuum 603MOMNCHOCHMb HAYUUMBCA 071 00ecneueHus
603MONCHOCHLU YCREWHO20 NPOOONIHCEHUS 00PA308AHUA HA ODA3080M YPOBHE:

Dnemenmul meopuu MHO}CECME U MAMEMAMUYUECKOT JI02UKU

Onepuposams  NOHAMUAMU. ONpeOdeNeHue, meopema, aKCUoMda, MHOIHCeCmao,
Xapaxkmepucmuku MHONCECMBA, INEeMEeHM MHOHCeCmeda, Nycmoe, KOHeUHOe U
OecKOHeuHoe MHONCeCmB0, HNOOMHOMNCECMBO, NPUHAOIEHCHOCHIb, BKIIOYEHUE,
PABEHCMBO MHONCECE,

® 1300padCAMb MHONCECMBA U OMHOULEHUE MHONCECME C NOMOWbIO KDY208 Diliepa;

® onpeoensimb NPUHAONEHCHOCHb  DJIeMEHMA  MHOMCECm8Y, 00beOUHeHUur U
nepeceuenuro MHOXCecms,

® 300a8amb MHOMCECMBO C HNOMOWDIO NEPEeUUCTIeHUS JJIeMEHMO8, Cl0BECHO20
ONUCAHUA

® onepuposamv  NOHAMUSAMU:  BbICKA3bIGAHUE, UCMUHHOCMb U JONCHOCHIb
8bICKA3bIBAHUSL, OMPUYAHUE BbICKA3LIBAHUL, ONEpayul HA0 BGbICKA3LIBAHUAMU. U,
UNU, He, YCII0BHbLE BbICKA3BIBAHUS (UMNAUKAYUU),

® CMPOUMb BbICKA3LIBAHUS, OMPUYAHUSL BbLCKAZBIBAHUIL.

B nosceonegnotl sicuznu u npu uzyueHuu opy2ux npeomemos.

® CIMpOUMb YEeNnoyKU YMO3AKIIOUEHUL HA OCHOB8E UCNONb30BAHUS NPABUIL IOSUKU,

® UCNONL308AMb MHOJCECBA, ONepayuu ¢ MHOMICECMBAMU, UX epagduueckoe
npeocmaeienue 0Jisi ONUCAHUSL PeanbHbLX NPOYECCO8 U S6IeHULL.

Yucna

o Onepuposamuv NOHAMUAMU: MHOHCECMBO HAMYPANbHLIX YUCET, MHONCECMBO YeIblX
yucesn, MHOINCECMBO PAYUOHANbHBIX YUCEN, UPPAYUOHANbHOE YUCILO0, K8AOPAMHbIL
KOPeHb, MHONCECMBO OelCMBUMETLHBIX YUCE]l, 2eOMEMPUUECKas UHMEPNPemayusi

HamypalbHblX, YejblX, PAYUOHATIbHDLLX, oeticmeumenbHbiX uucelii,
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HOHUMAMb U 0OBACHAMb CMBIC NO3UYUOHHOU 3aNUCU HAMYPATLHO20 YUCIA,
BLINOJIHAMb BbIYUCIEHUS, 8 TMOM YUCTIE C UCNOIb308AHUEM NPUEMOE PAYUOHATILHBIX
BbIYUCTEHUU,

BbINOJIHAMb OKPY2JleHUEe PAYUOHANbHBIX YUCET C 3a0AHHOU MOYHOCMbIO,
CPAasHU8amMsb PAYUOHAIbHbLE U UPPAYUOHATIbHBIE YUCTA,

npeocmasisims payuoHAaIbHOe YUCTIO 8 8UOe 0eCAMUUHOU OpoOU

YROPAOOUUBAMb YUCIA, 3ANUCAHHbBLE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpooU,

Haxooums HO/[ u HOK uucen u ucnonv3osams ux npu peueHuu 3a0ay.

B noeceownesnou yxcusHu u npu uzydeHuu opysux npeomemos:

NPUMEHAMb NPABUILA NPUOTUNCEHHBIX BbIYUCTEHUL NPU peueHUuU NPaKmuidecKux
3a0a4 u peuleHuu 3a0ay Opyaux y4eOHvix npeomemos;

BLINOIHAMb CPABHEHUE PE3YIbMAMO8 BbIYUCICHUL NPU PeueHUul NPpaKmuidecKux
3a0ay, 8 MOM YUCie NPUOTUNCEHHBIX BbIYUCTCHULL,

coCmasnsims U OYeHUBAmsb YUCI08ble BbIPANCEHUS NPU PeUuleHUU NPaKmuidecKux
3a0a4 u 3a0a4 U3 Opy2ux y4eOHulX npeomemos,

3anucoleams U OKPYelsimb  YUCLO8ble  3HAYEHUS PEabHbIX — GelUYUH  C

UCNOJIb30BAHUEM PA3ZHbBIX CUCMEM USMEPEHUAL.

Tostcoecmeennvle npeodpazoeanus

Onepupogams NOHAMUAMU CMENEHU C HAMYPALbHbIM NOKA3amenem, CmeneHu c
yeviM OmpuyamenbHbiM HOKa3ameiem,

BbINONIHAMb  NPeoOPA30BAHUSL YEAbIX BbIPANCEHUN. Oelcmeusi ¢ O0OHOYIeHaMU
(cnooicenue, @vluUmMAaHUe, YMHOMCEHUE), OCUCMEUs C MHO2OYIEHaMU (Crodicenue,
8blUUMAHUE, YMHOJNCEHUE),

BbINONIHAMb  PA3NONCEHUE MHO20UIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO0S:.
8blHeceHue 3a CKOOKY, 2pYNRUPOBKA, UCNONb308AHUE DOPMYI COKPAUWEHHO2O0
VMHOMCEHUSL,

8bLOEJISIMb KBAOPAM CYMMbL U PASHOCMU OOHOYJICHO8,

pacmadbzeamb HA MHOJICUmenu Keadpamezu” mpexdjieH,
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® GLINONHAMb NPeoOPA30BAHUS BLIPANCEHUL, COOEPAHCAWUX CMENeHU C YelblMu
ompuUYamenbHbIMU NOKA3ameNsiMu, nepexooums Om 3anucu 8 6uoe CmeneHu c
YenbiM OMpuyamenbHoulM noKazameem K 3anuci 8 guoe opoou,

® BLINOIHAMb NPeodPA306aHUsL OPOOHO-PAYUOHATLHBIX BbIPAINCEHUN. COKPAUEHUE
Opobell, npusedenue aneedpauyeckux oOpoobeili K o00wWemy 3HAMeHamenio,
Cl0JICeHUe,  YMHOJCEHUe, OelleHue  aneeopauyeckux  oOpobeil,  8038edeHue
aneebpauieckou 0pooU 8 HAMYPAILHYIO U YETVI0 OMPUYAMETbHYIO CINEeNeHb,

® BLINOHAMb NPEOOPA30BAHUSL BBIPAICEHULL, COOEPAHCAUUX KBAOPAMHbLE KOPHU,

® guidensimb  K8AOpam CYyMMbL WAL  PAZHOCMU  OBVUIIeHA 6  BbIPANCEHUIX,
cooeparcanjux KeaopamHle KOpHu,

® BLINOJHAMb NPEOOPAZ0BAHUSL BBIPAICEHULL, COOEPAHCAUUX MOOYVTb.

B nosceonesHoul scuznu u npu uzyyeHuu Opyeux npeomemos:

® GLINONHAMbL NPeodpPaAz08aHuss U Oelucmeuss ¢ YUCIAMU, 3ANUCAHHBLIMU 8
CMAaHOaApmMHOM 8U0e;

® BLINOIHAMb NPeodPA306AHUS AN2eOPAUUECKUX BGbIPANCEHUN NPU peuleHUuU 3a0ay
opyaux y4eOHbix npeomemos.

Ypaenenus u nepasencmea

o Onepuposamov NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb VPABHEHUS,

peuienue HepageHCcmaa, pasHOCUIbHbIE YPABHEHUsl, 001ACb Onpedeienus

YpasHeHus (HepageHcmea, CUCmeMol YPAGHEeHUU WU HEPABEHCME);

® peuiams JUHEUHble YPABHEHUs. U YPAGHEHUS, C800UMbIe K JUHEUHbIM C NOMOWbIO
MOMHCOECMBEHHBIX NPE0OPA306aAHUL

® pewiamv Keaopamuvle VPAGHEHUS U VPAGHEHUS, C8OOUMble K KBAOPAMHBIM C
NOMOWBIO MOAHCOECMBEHHBIX NPEOOPA3068AHUL,

® peuiamv OpOOHO-TUHElIHbLE YPAGHEHUS,

® peuams npocmenuue UppayuoOHaIbHule YPaeHeHUs 8U0A

V) =a /f(0)=/g(x)

® peuwamsv ypasHenusi uoa X"=a;
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peuwiams  YypaeHeHUsi CHOCOOOM — PA3NIONCEHUsl HA MHOMCUMENU U  3aMeHbl
nepemeHHouU,

UCNONB308AMb MEMOO UHMEPBANO8 OISl peleHUs YeblX U OpoOHO-

PAUUOHATIbHBIX HEPABEHCNIEB,

pewamo JUHeUHble YPABHEHUA U HEpABEeHCMBA C napamempamu,
pewambv HeCHIOIHCHbLE Keadpamele YpaeHeHUA C napamempom,
peuamo HeC/I0IHCHblLE CUCmeEMbl JUHEUHBIX prIGHeHMﬁ C napamempamu,

peutamvb HECTIOJCHblE YPABHEHUA 6 YEJ1blX YUCTAX.

B noeceonesnou xcusHu u npu usyueHuu opysux npeomemos:

cocmaeiinio U peuians JUHEeUHblEe U Keadpamnbze YPABHEHUA, YPABHEHUA, K HUM

c800smuUecs, CUCHeMbl TUHEUHbIX YPABHEeHUl, HePABeHCME Npu peueHuu 3a0ay
opyaux y4eOHbiX npeomemos;

8bLINOIHAMb OYEHKY Npasoonododust pe3yibmamos, NOIyYdaemvlx Npu peuleHuu
JIUHEUHbIX U KBAOPAMHLIX YPAGHEHUU U CUCeM JUHEUHbIX YPAGHEeHUll U
HepagseHcme npu peueHun 3a0ay 0py2ux y4eonsix npeomenmos;

8LIOUPAMb COOMEEMCMBYIOWUE VPABHEHUS, HEPABEHCEA UMU UX CUCmeMbl Ol
COCMABNEHUsT MAMEMAMUYECKOU MOOelU 3A0AHHOU pPeanlbHOU CUmyayuu uiu
NPUKTIAOHOU 3a0a4u;

yMemsb UHMeEPNPemupo8ams NOJY4YEeHHbIL NPU peleHulu YpaeHeHuUs, Hepagencmad
UMY cucmemvl pe3yibmam 6 KOHMEKCme 3A0aHHOU pedanbHOU CUmyayuu uiu

NPUKTIAOHOU 3A0aUU.

Dynkyuu

Onepuposams NOHAMUAMU. (DYHKYUOHAILHAS 3ABUCUMOCTMb, (DYHKYUS, epagux

@dyukyuu, cnocodbwl 3a0anus QYHKYuU, apeymeHm u 3HaveHue QyHKyuu, ooiacms
onpeoeneHuss U MHONCECMB0 3HAYEHUU (QYHKYUU, HYAU @QYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMb QYHKYUU, YeMHOCIb/HeUemHOCb OYHKYUU,
cmpoums  2paguxku  JTUHEUHOU,  K8AOpamuyHou  (QyuKkyuil,  0OpamHou

NPONOPYUOHATLHOCIU, (DYHKYUU 8U0A

y=a+—— y=vx; y=Vx ; y= |X|
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Ha npumepe K8AOPaAMuyHOU HYHKYUU, UCNOIb308aMb NPeobpa3o8anus 2pagpuka
@yuxyuu y=f(x) ons nocmpoenus epaguros ynxyuu y=af(kx+b)+c;

COCMasIsims YPAGHEeHUs NPAMOLL NO 3A0AHHBIM YCIIOBUAM. NPOXoosaujell uepes 08e
MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Osawell yepe3 OAHHVIO MOUKY U
napanienbHou OAHHOU NPAMOU;

uccnedosams QyHKYUo no ee epapuxy;

HAXo0ums MHOJNCECMBO 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,

MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU.

Onepupoeam b ROHAMUAMU. noci1e006amenbHoOCm b, apudnnem uueckan

npozépeccus, ceomempuiecKan npozpeccus,

peuiamsv 3a0a4u Ha AGpUPGMEMUYecKyIo U 2e0MempUIecKyIo npocpeccuio.

B noeceonesnou sxcusnu u npu uzydenuu opysux npeomemos:

ULTIOCIMPUPOBAMb C NOMOWBIO 2PAPUKA PEaTbHYI0 3a8UCUMOCHb UL NPOYECC NO
UX XapaKmepucmuKam,
UCNONIL308AMb CEOUCMBA U 2PAPUK K8AOPAMUYHOU (QYHKYUU NPU peuieHuu 3a0ay

U3 opyaux yuebHvix npeomemos.

Texcmoewie 3a0auu

Pewiamv npocmeie u cnodxcuvie 3a0auu pasHulX MUno8, a mMakdice 3a0ayu
NOBBIUEHHOU MPYOHOCMIUL,

UCNOILb308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CILONCHbIX 3a0ay
OJ151 NOCMPOEHUSL NOUCKOBOU CXeMbl U PeUeHUs. 3a0aY;

PasIuHams Mooeib MeKCma u MoOeib peulerusl 3a0ayu, KOHCMpyupoeams K 0OHOU
MOOeU peuleHUsl HeCONCHOU 3a0ayl pazHvle MOOeIU MeKCma 3a0adu;

3HAMb U NPUMEHAMb 00a cnocoba noucka peuieHust 3a0ay (om mpedo8aHus K
VCI08UIO U OM YCA0BUSL K MPebOBAHUIO),

MOOEnUPOB8ams paccydcOeHusi npu NOUcKe peuleHust 3a0ay ¢ NomMowvio epag-
cxembl,

8bLOEJISIMb dMANDL PeULeHUs: 3a0aAUU U COOEPACAHUE KANCO020 IMAand,
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yMems 8blOUpams ONMUMALbHLIL Memoo0 peuleHus 3a0ayu U 0CO3HAB8AMb 8b100p
Memooa, paccmMampuéams pasiuyHble Memoobl, HAX0O0UMb pAa3Hble peuleHUs
3a0ayu, eciu 603MONCHO,

AHAUZUPOBANb 3AMPYOHEHUS NPU PeUeHUlU 3a0al,

8bINOIHAMb pasnudHble npeoobpazoeanus NPeoIoAHCEeHHOU 3a0auyu,
KOHCMPYUpo8ams HOGble 3a0ayll U3 OAHHOU, 8 MOM YUCle 00pammubie,
UHMEPNPemuposams  GbIYUCIUMENbHbIE pPe3YIbmamyvl 8 3a0aye, UCC1ed08ams
NOJYYeHHOoe peulerue 3a0a4u,

AHATUZUPOBAL  BCEBO3MOIICHbIE CUMYAYUU  B3AUMHO20 PACNOJIONCEHUSL O8YX
00beKMo8 U USMEHeHUe UX XAPAKMePUCMUK Npu COBMECMHOM OBUICEHUU
(ckopocmo, 6pems, paccmosiHue) nNpu peuweHuu 3a0ay Ha O0B8UdCEeHUEe 08YX
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTICHUSX,

UCCNIe008aAMb BCEBO3MONCHbIE CUMYAYUU NPU peuleHuu 3a0ay Ha O08UdCeHUe No
peKe, paccmampusams pasHvle CUCeMbl OMcuemad,

peuams pasHoooOpasHvle 3a0ayu «Ha Yacmuy,

peuwiamsv U 000CHOBbI8AMb C8OE peuleHue 3a0ay (8bl0elAMmb MAMeMamuyecKyio
OCHOBY) HA HAXOJCOeHUe YACmU YUCAA U YUCIA NO €20 HACMU HA OCHO8e
KOHKPEMHO20 CMbLCAA OpooU,;

0Cco3HABAMb U 00BACHAMb UOSHMUYHOCb 3A0aY PA3HBLIX MUNO0, CEA3bIBAIOUJUX
mpu eaudUHsl (Ha pabomy, Ha NOKYNKU, HA OBUNCEHUE), BblOeNSIMb MU BEIUYUHDL
U OMHOWeEHUs MedxdcOy HUMU, NPUMEHAMb UX Hpu  peuleHuu  3aoad,
KOHCMPYUpo8ams coOCmMeEeHHbvle 3a0ay YKA3AHHbIX MUNO8;

671a0emb  OCHOBHLIMU ~ MemoOaMu  peuwleHuss 3a0aiy Ha CcMeCU, CNidevl,
KOHYEeHmpayuu,

pewiams  3a0a4u  HA NPOYEHMbl, 6 MOM UUCle, CIONCHblE NPOYEHMbL C
000CHOBAHUEM, UCNONBL3YSL PA3HBLE CNOCODbI;

peuwiams jo2uieckue 3a0a4u pasHblMu cnocooamu, 8 mom yucie, ¢ 08yMs OJOKAMU

U ¢ mpems 610KAMU OAHHBIX C NOMOWBIO MAOIUY,
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® peutambsv 3a0a4u  no KOM6uHam0puKe u meopuu eepo;zmnocmed Ha OCHoee

UCNOJIb308AHUA U3)YUYEHHbLX Memo008 u 000CHOBLIBAMb peuierue,

® peulamv HECNOIHCHblE 3a0a4u N0 Mamemamu4eckoul cmamucmuke,

0811a0emb OCHOBHLIMU MEMOOAMU PEULEeHUS. CIOHCEMHBIX 3a0ay. apuhmemudecKul,
aneebpauveckuil, nepebop  6APUAHMOS,  2eOMempuyecKull,  2paguuecKull,

NPUMEHANTb UX 6 HOBbLLX NO CPABHEHUIO C USYUEHHbIMU CUMYAYUAX.

B noeceownesnou sxcusHu u npu usydeHuu opyeux npeomemos:

8b10€AMb NPU peuwleHuu 3a0a4 XapaKkmepucmuKu paccmampueaemol 6 3aoave
cumyayuu, OMauyHvle OMm pealbHulX (me, Om KOMOpbIX adOCMpaAUpo8alucy),
KOHCMPYUpPOB8AmMb HOGble CUMyayuu ¢ Yyuemom OSMmux XapaKkmepucmur, 6
YaCMHOCMU, NpU peueHuy 3a0ay HA KOHYEeHmpayuu, Y4umvléams HIOMHOCHb

eeujecmed,

® peuwiamsb U KOHCmPpyupoeamnto 3a0a4u  HA OCHOGe paccmomperusl peajlbHblx

cumyayuii, 8 KOMopwIX He Mpedyemcsi MOYHbBL GLIYUCTUMENbHBIL PEe3YIbman,

® peutambsv 3a0a4u HA O0BUdCEHUEe NOo peke, pacemampueas pasHble CUCHEMDbl

omcuema.

Cmamucmuka u meopus 6eposmHocmeil

Onepuposams NOHAMUAMU. CMOAOYUAmMble U Kpy2osble Ouazpammvl, mMaodauybl
OaHHbIX, CcpedHee apupmemuueckoe, MeouaHa, HaAUOOIbUeEe U HAUMeHbULee
3Ha4eHus 8blOOPKU, PAIMAX 6bIOOPKU, OUCNEPCUsl U CMAHOAPMHOe OMKIOHeHUe,
CYYAUHASL USMEHYUBOCIb,

usenekamv UH@oOpmayuro, NpPeoCmasieHHylo 6 mabauyax, Ha ouazpammax,
epaghuxax;

cocmasnsime mabauysl, CMpouUms OUAZPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX;
onepuposams NOHAMUIMU: (DAKMOPUAT YUCLA, NEPeCmaHOKU U COYEeMAHUS,
mpeyeonvhux Ilackans,

NPUMEHSAMb NPABUTIO NPOU3BEOEHUS NPU PeUleHUU KOMOUHAMOPHbBIX 3a0ay,
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onepuposamv NOHAMUAMU. CIYHAUHBIL ONbIM, CAVUAUHLIL 8blOOD, UCHbIMAHUE,
aNleMeHmapHoe  caydatHoe cobvimue  (UCxod), Kiaccuyeckoe —onpeoeyieHue
8EPOSMHOCIU CIYHALHO20 COOLIMUSL, ONePayuu Hao CIY4AUHbIMU COOBIMUAMU,
npeoCcmasisimes UHQPOPMAyuro ¢ NOMowbIo Kpy208 Jinepa;

pewiams  3a0a4u HA BbIYUCIEHUE BEPOSMHOCMU C NOOCHeMOM KOJIU4ecmad

8APUAHNM OB C NOMOULBIO KOM6uHam0puKu.

B noeceownesnou yxcusHu u npu uzydeHuu opysux npeomemos:

u3gnekamv,  UHMepnpemuposamv U npeobpazosvieamv  UHGopmayuio,
npeocmasieHuylo 6 mabauyax, Ha Ouaspammax, epagurkax, ompanicauyyio
CBOUCMBA U XAPaKmMePUCMUKU PeaibHblX NPOYECCOo8 U s8IeHULL;

onpeodensimb CMAMUCMu4ecKue Xapakmepucmuky 6blOOpoOK no  mabauyam,
ouazpammam, 2epaguram, 6bINOIHAMb CpPABHEHUe 6 3A8UCUMOCMU Om yeau
peuieHus 3a0ayu;

OUEHUBAMb 6EPOAMHOCNb PEATIbHbLIX coObIMULL U SA61eHU.

I'eomempuueckue uzypui

Onepuposams NOHAMUAMU 2e0MEMPULECKUX Puyp;

U36eKamo,  UHMEPNPemuposams U  npeobpaszosvieams  UH@oOpmMayuio o
2eoMempuiecKux Guaypax, npedcmasieHHyI0 Ha YePmexNcax;

NpUMEeHAmMb 2eomMempudeckue Gakmol 05l peuledus 3a0ai, 6 MOM Yucie,
npeonoazaruux HeCKOJIbKO Wae08 peuleHus,

Gdopmynuposams 8 nPOCMeUUX CIy4asx C8OUCMea u NPUHAKU ueyp,
00KA3bI8ANMb 2OMEMPUUECKUE YIMBEPHCOCHUSL,

e1ademsv CMaHoapmuoll Kiaccuguxayueli NIOCKUx gueyp (mpeyoibHuKo8 u

Uemuvlpexy20ibHUKOB).

B noeceonesnou sxcusnu u npu usydeHuu opy2ux npeomemos:

UCNONIL308AMb  CBOLICMBA  2eOMempuyeckux @ueyp 0  peuieHus  3a0ay

npakmu4eckozo xapakmepa u 3a0a4 U3 CMENCHbIX ducuunﬂuH.

Omuowenus

Onepupogsamsb NOHAMUAMU:
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® pagencmeo Qucyp, pasHvle pucypsl, paseHCmeo mpey20ibHUK08, NapaiilelbHOCHb
APAMbLX, NEPNEHOUKYISAPHOCING NPAMbIX, Y2ilbl MEHCOY NPAMbIMU, NEPNEHOUK)YIIAD,
HAKIOHHAS, NpoeKyus, nooodue ueyp, noodobHvie dueypsl, NOO0OHLIE
MpeyeoNbHUKU,

® npumenamo meopemy Daneca u meopemy 0 HNPONOPYUOHANLHLIX OMPE3KAX Npu
peuwienuu 3a0a4;

® Xapakxmepuzo8amsv G3AUMHOE PACNONONCEHUE NPAMOU U OKPYIHCHOCMU, O8YX
OKpYJHCHOCmEU.

B nosceonesHoll scuznu u npu uzyyeHuu Opyeux npeomemos:

® UCNOIBL3068AMb OMHOULEHUsL OISl PeUleHUs 3A0aY, BO3HUKAIOUUX 8 PEANbHOU JHCUSHU.

H3zmepenus u evluucnenus

Onepuposams npeocmasgieHusimu o OIuHe, N1owaou, ooveme
KaK — BelUYUHAMU.

Ilpumensamo meopemy Ilugpazcopa, ¢opmynel niowaou, odvema, npu peuieHuu
MHO20ULA208bIX 3A0ay, 6 KOMOPbIX He 6ce OaHHble NPeOCMAaBieHbl S6HO, d
mpeoyom GulYUCIeHUl, onepuposams 0o0ee WUPOKUM KOIUYEeCMBOM HOpMYI
ONUHBL, naowaou, obvemda, BbIYUCTAMb XAPAKMEPUCMUKU KOMOUuHayut guayp
(OKpyIHCHOCMEU U MHO20Y20IbHUKOB) GbIUUCTIAIMb PACCMOAHUSL MeHcOy ucypamu,
NPUMEHAMb MpuUcoOHOMempuieckue Gopmynvl O0iisl 8bIYUCICHUL 8 O0Jlee CIONCHBIX
CYYAsX,  NPOBOOUMb  BLIYUCIEHUA  HA  OCHOBE  DABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCU,

® 1POBOOUMb NPOCHIbIE BLIYUCLEHUS. HA 0OBEMHBIX Menax,

® hopmynuposams 3a0a4u HA GbIYUCAEHUE ONIUH, NIOWAOeU U 00beMO8 U peuams
Ux.

B nosceonesHoul scuznu u npu uzyyeHuu Opyeux npeomemos:

® 1POBOOUMb BLIYUCTEHUS HA MECHOCIU,

® npuMeHams QopmyIbl NPU BbIYUCTIEHUAX 8 CMENCHBIX YUEOHbIX npeoMemax, 6
OKpydHcaroweli 0eucmeumenbHOCmu.

I'eomempuueckue nocmpoenusn

H306pa9fcamb ceomempuvdeckue d)ueypbl no mexKkcnoeomy u CUMBOJIbHOM)Y ONUCAHUIO,
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® CB0OOOHO ONEpUPOBaAMb YEPMENCHLIMU UHCIPYMEHMAMU 8 HECTIOHNCHBIX CYUASX,

® GLINOJIHAMbL NOCMPOCHUS. MPEY2ONbHUKOS, NPUMEHAMb OMOEIbHble MemoObl
nOCMpOeHUll YupKyiem U JUHEeUKOU U NpPOoBOOUmMb Hpocmeuuiue Uccied08anus
uucna peueHut,

® u300padcams munosvle nIOCKUe @ueypbl U 00veMHble menad C HNOMOWDBIO
NPOCMeENUUUX KOMNbIOMEPHBIX UHCIMPYMEHMOS.

B noeceownesnou yxcusHu u npu uzydeHuu opysux npeomemos:

® GLINOHAMb NPOCMeEliUe NOCMPOeHUs HA MECIMHOCMU, He00X00UMble 8 PealbHOl
JHCUSHU,

® OYeHUBamb pazmepsl PeasibHbIX 00BbEKMO8 OKPYHCAIoue20 Mupa.

Ilpeoopazosanusn

Onepuposams noHsAmMueM OBUNCEHUS U Npeobpa3oeanusi nooodus, eradenov
npuemMamy noCmpoeHus Queyp ¢ UCNOIb308aAHUEM OBUNCEHUL U Npeodpa3o8aHull
no000OUsl, NPUMEHAMb NOJIYYEHHble 3HAHUS U ONbIM NOCMPOEHUU 6 CMENCHbLIX
npeomemax u 8 pearbHblX CUMYAyUusx OKPYHCarouje2o Mupa,

e cmpoumsv pueypy, no00OHYI0 OAHHOU, NOABL30BAMbC CEOUCMBEAMU NOO0OUSL OJis
obocHosanus ceovicms uayp;

® NPUMEHAMb CBOUCMBA OBUNCEHUL OJis1 NPOBEOeHUsT NPOCmeuux 000CHOB8aAHUL
ceoticme guzyp.

B nosceonesnoii scuznu u npu uzyyeHuu opyeux npeomemos:

® NPUMEHAMb CBOUCMBA OBUNCCHUU U NPUMEHSAMb No0obue 0Jsl NOCMPOeHUll U
BbIUUCTCHU.

Bexmoput u koopounamut na niockocmu

Onepuposams NOHAMUAMU BEKMOp, CYMMA, PA3ZHOCMb 6EKMOpPOo8, NpouU3eedeHue
8EKMOpA HA YUCTO, Y20]l MeAHCOY BEKMOPAMU, CKATISIPHOE NPOU3BEOeHUe BEKIMOPOS,
KOOpOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL 8EKMOPA,

® GBLINOJHAMb OCUCMBUSL HAO BeKMOPAMU (CNOMCEHUe, 8blYUmanue, YMHOJN CeHUe Ha
YUCTI0), BBIYUCTAMb CKAIAPHOE NPOU3EeoeHUe, onpeoeisims 8 NPOCMeUUX C1y4anx
Y20 MedxHcOy 8eKmopamu, 8bINOJIHAMb PA3NIONCEHUE 8eKMOpad HA cocmasasioujue,

NPUMEHSAMb NOJYYEeHHble 3HAHUA 8 (U3UKe, NOIb308aAMbCsL POPMYIOU BbIYUCTICHUS]
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PACCMOSIHUA MeHCOY MOUKAMU NO U3BECHHBbIM KOOPOUHAMAM, UCHOIb308AMb
YpasHenus guayp o1 peuweHus 3a0ay;

® NPUMEHSMb 8eKMOPbl U KOOPOUHAMbL OJisL PeuleHUsi 2eOMempuideckux 3a0ay Ha
8bIYUCTEHUE ONUH, V2Tl08.

B nosceonesnou srcuznu u npu usyuyeHuu opyeux npeomemos:

® UCNOIBL3068AMb NOHAMUSA BEKMOPO8 U KOOPOUHAM 05l peuleHus: 3a0ay no gusuxe,
eeoepaguu u opyeum yueoHvim npeomeman.

Hcmopua mamemamuxu

Xapaxmepuzoeams 6K1A0 8bLOAIOUUXCS MAMEMATNUKOE 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYYHBIX 0O1acmel;

® NOHUMAmMb PoJib Mamemamukuy 8 pazeumuu Poccuu.

Memoovt mamemamuku

HUcnonv3ys  usyuennvle Memoovl, NpOBOOUMb  OO0KA3AMENbCMBO,  BbINOJHAMb
onposepaiceHue;

® BbLIOUPAMb U3YUEHHBIE MeMOObl U UX KOMOUHAYUU OJisl peueHUs MamemMamuieckux
3a0au;

® UCNOIbL306AMb Mamemamudeckue 3HaHus OJisi ONUCAHUSL 3AKOHOMEpHOCmell 8
OKpyHcaroujeti 0eticmeumenbHOCmuy U NPOU38e0eHUsIX UCKYCCMBA,

® npuMeHAmb npocmeliuiue NPoSPAMMHbIEe CPEOCMEa U IJIeKMPOHHO-

KOMMYHUKAYUOHHbBIE CUCNIEMbL NPU pEeEULEHUU MAMEMAMUUECKUX 3a0a4 3HaAYeHUll

BbIPANCEHUII.
Conep:xanue y4eOHOI0 npeaMera
Ne Tema Ska | 6ka 7 Ki 8 ka1 9ka | Bcero
1 HatypanbHble uyncia 63 20 83
2 Jpobu 62 54 116
3 ParmonanpHbIe ncia 36 4 6 46
Nsmepenune, mpubimkeHue, 22
4 OLIEHH. 3aBUCHUMOCTb MEXIy | 7 15
BEJINYMHAMH.
5 AnrebpanyuecKue BHIPAKCHUS 47 39 3 89
6 VYpaBHeHus 15 30 30 21 96
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7 HepasenctBa 26 21 47
8 OyHKIMH 14 10 29 53
9 Yucnosbie 17 17
HOCJIEI0BATEILHOCTH
10 BeposTHOCTB M cTaTHCTHKA 2 2 4 4 17 29
11 | HarnsgHas reoMeTpus. 20 8 7 8 12 55
12 | Feomerpuueckue Gurypst 30 60 8 98
13 N3mepenune reomMeTpuuecKux 20 9 12 41
BEJINYMH
14 Koopaunatst 7 10 17
15 Bekropsl 8 8
16 | KoHTposbHBIE paGOTHI 15 15 15 15 12 72
17 | Utorosoe noBTOpEHUE 16 13 14 18 40 101
18 | Ucropus MareMaTHKH (6) (2) (5) (6) (2) (21)
Bcero 170 170 170 204 204 918

HarypaJjbHble Yncia U HYJIb

HarypaJjbHbIN psii YMceJ M ero CBOMCTBA

HarypansHbpii psig umcen u ero cBoiicTBa HaTypanpHOe 4YMCIO, MHOXKECTBO
HATypaJbHBIX YHUCEN U €r0 CBOMCTBA, M300paKEHUE HATYPAJBbHBIX YHCENl TOYKAMU Ha
YUCJIOBOM IpsAMOU. Mcronp3oBaHue CBOMCTB HATypaJbHBIX YHUCE IIPU PEIICHUU
3a/1ad.

3anuch ¥ YTeHHe HATYPAJIbHBIX YHCe

Paznuune mexnay uudpoit u unciaom. [lo3unmoHHas 3amuch HATYpajJbHOTO 4YHCIHIA,
IIOMECTHOE 3HaueHue LU(DpBI, pa3psaabl U KIACChl, COOTHOLUIEHUE MEXAY ABYMs
COCEIHUMH Pa3psIHBIMU €IMHULIAMH, YTEHHUE U 3alIUCh HATYPAJIBbHBIX YUCEIL.
OkpyriieHue HaTypaJabHBIX YHCe

Heobxoaumocts okpyrienus. [IpaBuio okpyriaeHus HaTypajlbHbIX YUCEN.
CpaBHeHHe HATYPAJbLHBIX YHceJI, cpaBHeHHe ¢ yucaom 0

[loHATHE O CpaBHEHHMM YHCEJ, CPABHEHHE HATYPAJbHBIX YHCEN APYr C IPYTOM U C
HYJIEM, MaTeMaTUYEeCKasl 3alMCh CPAaBHEHUM, CITOCOOBI CPABHEHMSI YHCET.

JleCTBHUS C HATYPAJIbHBIMH YHCJIAMHU

CoeHre ¥ BBIYMTAaHNE, KOMITOHEHTHI CIIOKEHUS U BBIYMTAHUs, CBA3b MEXKIY HUMHU,
HaxO0XJIECHUE CyMMBl U Pa3sHOCTH, U3MEHEHHUE CYMMbl M PAa3HOCTU IIPU U3MEHEHUH
KOMIIOHEHTOB CJIO’KEHUS U BBIYUTAHHUS.

YMHOKEHUE U JIECJIEHUE, KOMIIOHEHTbl YMHOKEHUS U JEJICHUs, CBA3b MEXKAY HUMH,
YMHOXEHHE M CIIOKEHUE B CTOJOUK, JIEJIEHHE YTOJIKOM, MPOBEpPKa pe3yibTaTa C
MOMOUIBIO PUKHUJIKH U 00paTHOTO JEHCTBHUS.

[lepeMeCTUTENBHBIN W COYETATEIBHBIM 3aKOHBI CJIOXKEHUS M  YMHOXKEHMS,
pacnpeeNMTeNbHbI 3aKOH YMHOXKEHUSI OTHOCUTENIBHO CIIOXKEHHs, 00OCHOBaHHE
QJITOPUTMOB BBITIOJTHEHUS apU(PMETUUECKUX JEHCTBU.

CreneHb ¢ HATypaJbHbIM MOKa3aTeJIeM
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3anuch 4Yucia B BHUJIE CYMMBbI pPa3psAIHbIX CJIaraéMblX, MOPSJOK BBINOJIHEHUS
JNEWCTBUH B  BBIPAKEHUAX, COJAEPIKAIIMUX CTEIEHb, BBIYMCICHUE 3HAYEHUU
BBIPAKEHUM, COAEPKAIINX CTETICHb.

Yuc/i0BbIe BbIPAKEHUS

HUucnoBoe BbIpaXKEHUE U €r0 3HAYEHUE, MOPSAIOK BBIIIOJIHEHUS ICUCTBUM.

lejieHHne ¢ 0CTATKOM

Jlenenre ¢ OCTaTKOM Ha MHOXECTBE HATYPAJIBHBIX YHCEJ, CBOWCTBA JEICHUS C
OCTaTKOM.

[IpakTrueckue 3a1a9n Ha JCICHUE C OCTATKOM.

CBoiicTBa M NIPU3HAKHU AJIMMOCTH

CBOKCTBO JIEJIMMOCTH CYMMBI (pa3HoCcTH) Ha 4uciio. [Ipu3Haku nenumocTH Ha 2, 3, 5,
9, 10. Ilpusnaku nenmumocty Ha 4, 6, 8, 11. J[oka3aTeabCTBO MPU3HAKOB IECITUMOCTH.
Pemienue mpakTuyeckux 3a/iayd ¢ IpUMEHEHUEM MPU3HAKOB JACIUMOCTU. PaznoxeHue
YKCJia Ha IPOCThie MHOXKUTEIH [IpoCcThie M COCTaBHBIC YHUCIA, pElIeTo DpaTocdeHa.
Paznoxenue HaTypaabHOTO 4YHCIAa HAa MHOXHTENIHW, pPa3JIoOKEHHE Ha MPOCThIE
MHOXXHTEJIH.

KonuuectBo pgenurenedt uwWcna, aaropuT™M pas3lIoKEHUS 4YUCIA HAa TPOCThIC
MHOKHUTEIIH, OCHOBHAs TeopeMa apu(METUKH.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBanue OykB isi  00O3HAYEHHUsSI YHUCEJ, BBIYMCICHHUE 3HAYCHUS
aNreOpandecKoro BBIPAKCHHsI, TPUMEHEHUE areOpandecKnX BBIPAKECHUN IS
3alMCH CBOMCTB apU(PMETUUYECKUX JAEHCTBUH, NpeoOpa3zoBaHUE alreOpandyecKux
BBIPAKEHUU.

JleJMTe/IM U KPATHbIE

JenuTens u ero cBOWCTBa, OOUMN ACNUTENb JBYX W Oojiee 4uces, HanOOJIbIINN
o0l JeauTeNlb, B3aUMHO IMPOCTHIC YHCIA, HAXOXJIEHHWE HAWOOJBIIEr0 OOIIero
JIETTUTEIIS.

Kpatnoe u ero cBoiicTBa, o0I1iee KpaTHOe ABYX M OoJjiee YUCEN, HauMEHbIIee ooIee
KpaTHOE, CIIOCOOBI HAXOXKICHUSI HANMEHBIIEro 00I1Iero KPaTHOTO.

Jpodu

OObIKHOBEHHBIE IPOOH

Homns, 4dacth, ApoOHOE umclio, ApoOb. [[poOHOe uuciIo Kak pe3yibTaT JejcHUS.
[IpaBusbHBIC M HEMPABUIIBHBIC IPOOU, CMEIIaHHAs IPOOh (CMEIIaHHOE YHCIIO).
3anuch HATypalbHOTO 4YHCIAa B BHUAC JpoOM C 3aJaHHBIM 3HAMEHATEJeM,
npeodpa3oBaHUE CMENIaHHOM APOOU B HEMPABUILHYIO 1poObh U HA0OOPOT.
[IpuBenenue apodeii k obmemMy 3HameHaTent0. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.
CrnoxxeHue U BbIMUTaHUE OOBIKHOBEHHBIX JIPOOEH.

YMHOXEHHE U JIeJICHUEe OOBIKHOBEHHBIX IPOOEiH.

Apudmernueckre JEHCTBUSA CO CMENIAaHHBIMHA JAPOOSIMHU. Apudmernueckue
nercTBus ¢ npoOHbIMU unciaMu. CrmocoObl palMoHAIN3allud BBIYMCICHUNH M WX
IIPUMEHEHUE TTPU BBIMOJIHEHUH JIEMCTBUM.

JlecaTUYHBIE IPOOH

[enas u npoOHas yactu necaruaHoit apoowu. [IpeobpazoBaHue AECATUIHBIX APOOEi B

oObIKHOBeHHbIE. (CpaBHEHUE NECATUYHBIX JApobOeit. CrokeHne W BBIUUTAHUE
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JECATHUUHBIX apobeil. OKpyriaeHue AEeCATUYHBIX ApoOed. YMHOXKEHUE U JIeNieHUE
JNeCcATUYHBIX Jpobeit. IIpeoOpa3zoBaHre OOBIKHOBEHHBIX JApOOEH B JECATHUYHBIC
npobu. Koneunsle 1 6€CKOHEYHBIE JECATUUHBIE TPOOH.

OTHOUIEeHHE ABYX YHCEJT

Macmtab Ha tane u kapre. [Ipomopruu. ColicTBa mnpomnopiui, NpUMEHEHHE
MPONIOPLUHM U OTHOUWIEHUI NPY PEUICHUH 3a4a4.

Cpennee apupmeTnueckoe ymncell

Cpennee apudmernyeckoe nByX dmcen. M3o0paxeHnue cpeaHero apuMeTuaecKoro
JBYX YMCEN Ha YUCIIOBOU MPSMOU.

Peliennie mNpakTUYECKUX 3alad C MPUMEHEHUEM CpPEIHEro apu(pMeTHU4ecKoro.
Cpennee apudmeTHIecKoe HECKOJIBKUX YUCEN.

[IponeHThI

[lonarue npoueHTa. BeruucieHue mpoleHTOB OT YKCIAa W YHUCIA MO0 HU3BECTHOMY
MPOIIEHTY, BBIPAXKEHHUE OTHOLICHUS B TMPOLEHTAaX. PemieHne HEeCcI0XKHbIX
MPAKTUYECKUX 3a/1a4 C MPOLEHTAMH.

JAuarpamMmmbl

CronbOuaTeie W KpyroBble nuarpammbl. M3prneuenue wHbOpMaMKM W3 HUArPaAMM.
N300paxkeHue nuarpaMm 1Mo YUCJIOBBIM JaHHBIM.

PanuonajabHbIE 4Kc/Ia

I[HonoxuTeNabHBIE U OTPHLATEIbHBIE YHCIA

N300pakeHne uucen Ha 4YUCIOBOM (KOOpauHATHOH) mpsimoi. CpaBHEHHE YHCEl.
Mopayne uucia, TeoMeTpudecKash HHTEpIpeTanuss Moayis uucha. JledcTBus c¢
MOJIOKUTEIIbHBIMU M OTPULIATEIIBHBIMU YHCIaMU. MHOKECTBO LETbIX YUCEI.
[lonaTe O panvOHAIBHOM u4wcie. [lepBuyHOE NpPEACTaBIEHHE O MHOKECTBE
palMoOHaNIbHBIX YKcen. [[ecTBUS ¢ palliOHaIbHBIMUA YHCIIAMH.

Pemienue TeKCTOBBIX 32124

EnuHuiel u3aMepeHuil: NiuHBI, TUIONIAAH, OOBEMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXIYy €IUHUIAMH HW3MEPEHUs KaXXIOW BEIWYUHBI. 3aBUCUMOCTH
MEXK]ly BEIIMUYUHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE, MPOU3BOAUTEILHOCTh, BpEMS,
paboTta; 1eHa, KOJIU4eCTBO, CTOMMOCTb.

3amayu Ha Bce apuMeTHYECKHE TeiiCTBUA

Pemenrie TekCTOBBIX 3ajiad apudpMeTHUecKuM crocoboM. Mcmonp3oBaHue TaOmuil,
CXEM, YepTEkKEU, IPYTUX CPEACTB MPEICTABICHUS JAaHHBIX MPH PEIICHUH 3aa4u.
3amauu HA IBUKEeHHE, PA00Ty M MOKYNKHU

PelieHrie HECIOXKHBIX 3a/lad Ha JIBU)KEHUE B MPOTHUBOIOJIOKHBIX HAMPABJICHUSX, B
OJIHOM HaNpaBJICHUU, JBWKECHHUE TI0 pEeKe MO TCUCHUIO U MPOTUB TeUeHUs. PeleHue
3a/1a4 Ha COBMECTHYIO paboTy. [I[pumenenue apobeit mpu peeHun 3aaad.

3ajaum HA YACTH, A0JIU, TPOUEHTHI

Pemienue 3a1a4 Ha HAXOXKJEHHWE YaCTH YMCJIa U YUCIIa M0 ero yacTu. PereHue 3amau
Ha MPOLEHTHI U A0Ju. [[puMeHeHune nponopuuii Npyu peleHny 3a1ay.

Jlornueckue 3agaun

Pelienrie HECIOKHBIX JIOTUYECKUX 3a/1ad. PerieHue Jormyeckux 3ajad ¢ MOMOILBIO
rpados, Tabnui. OCHOBHBIE METOBI PEIIEHUS TEKCTOBBIX 337a4. apu(METHUICCKHUIA,
nepebop BapHaHTOB.

Harasimnas reomerpusi
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Durypsl B OKpy:KawileM Mupe.

Harnsinaele npencraBienus o (urypax Ha MJIOCKOCTH: MpsiMasi, OTPE30K, JIyd, yrodi,
JIOMaHasi, MHOTOYTOJIbHHUK, OKPYXHOCTb, KPYT. UEeThIpEXyTOJbHUK, MPAMOYTOJIbHUK,
KBagpaT. TpeyrojbHUK, BHABI TPEYTrOJIbHUKOB. IIpaBUIIbHBIE MHOTOYTOJIBHUKHU.
N300pakeHre OCHOBHBIX reoMeTpuueckux (Guryp. BzaummHoe pacrionoxeHue IByX
NPSIMBIX, JIBYX OKPYKHOCTEW, MPAMOM U OKPYKHOCTH. [[IMHA OTpe3Ka, JTOMaHOM.
Enununnsl n3mepenus mivsbl. [locTtpoeHue oTpeska 3aaaHHON JUIMHBL. Buabl yrios.
['panycHas mepa yrna. MI3mepenue u noCTpOEHHE YIJIOB C IOMOIIBIO TPAHCIIOPTHPA.
[Tepumerp mHOTOyroNbHUKA. [loHATHE MIOMAamM (QUTYPHI; €IUHUIBI W3MEPCHHSI
wiomany. [lmomans mnpsMoyroabHUKa, KBajpara. [IpubimxeHHOE H3MEpeHHe
wioniaay GUryp Ha kierdaroi Oymare. PaBHoBenukue Qurypsl.

Harnsigaple mpeacTaBieHusi O MPOCTPAHCTBEHHBIX (UTypax: KyO, Mmapajienenues,
pu3Ma, nupamuja, mwap, cgepa, Konyc, mummHap. M3o0paxkenne mpocTpaHCTBEHHBIX
¢uryp. Ilpumeps ceudenuil. MuororpanHuku. IlpaBuiibHBIE MHOTOTPAHHUKH.
[Ipumepsl pa3BepTOK MHOTOTPAHHUKOB, UJIMH]IPA U KOHYCA.

[Tonsitue oOwveMma; eauHuIl 00bema. OOBEM MPSMOYTOJIBHOTO Mapajuiejenunesa,
kyOa. [lonstue o paBenctBe ¢uryp. LlenTpanbHas, oceBasi U 3epKajibHasi CHMMETPHH.
N300paxkenne CUMMETpUYHBIX (Guryp. PemieHne mnpakTHYeCKUX 3adad  C
MPUMEHEHUEM MTPOCTEUIINX CBOMCTB GUryp.

Aureopa.

Yucaa

PannonajbHbIC YHCIa

MHO»x€eCTBO pallMOHAJIBHBIX YKces. CpaBHEHUE PALIMOHAIBHBIX YUCET.

JlelicTBHsL ¢ pauMOHAIBHBIMUA 4YuclIamu. [IpencTtaBiieHME palMOHAIBHOTO YHCIA
JECITUIHOU TPOOBIO.

HppaunonanbHbie yncia

[ToHsTME MppalMOHAIBLHOIO YKcia. Pacnio3HaBaHue MppallMOHAIBHBIX YUCEIL.

IIpuMepsl JOKa3aTenbCTB B anredpe. UppamuonansHocts unciay2 IIpuMenenne B
reomerpur. CpaBHEHME HPpALMOHAIBHBIX 4YHCENI. MHOXECTBO JEHCTBUTEIBHBIX
YHCEIL.
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ToxnecTBeHHbIE IPe0Opa3oBaHUs

YucsoBbie 1 OyKBeHHbIE BHIPAKEHUSA

BripaxkeHne ¢ nepeMeHHON. 3HaueHue BoipaxkeHus. [loacranoBka

BBIPAKEHUN BMECTO MEPEMEHHBIX.

I[Heabie BbIpaKeHUs1

CrerneHb ¢ HaTypaJIbHBIM MTOKa3aTeNIeM U ee cBoiicTBa. [IpeoOpa3oBaHus BEIpAKEHUIH,
COJZIEpIKaIllMX CTEIEHH C HATYpPaJbHbIM MMOKA3aTEJIEM.

OpHousneH, MHOrouseH. J[elcTBUS C OJHOYJIEHAMH M MHOTOWICHAMH (CIIOKEHHE,
BBIUMTAHUE, YMHOXEHHE). DOpMyJbl COKpPAIIEHHOIO YMHOXEHHS: pa3HOCTh
KBaJpaToB, KBAaJIpaT CYMMbI M Pa3HOCTH. Pa3iokeHre MHOro4JeHa Ha MHOKHUTEIIN:
BBEIHECEHUE OOIIET0 MHOXXHTENS 3a CKOOKH, TPYNIUPOBKA, MPUMEHEHHE (PopMyII
COKPAIIEHHOI'O0 yMHOXEHUA. KBaJpaTHbI TpEXWwICH, pAa3j0KEHUE KBAaJPAaTHOIO
TPEXWICHA HA MHOKUTEIIH.

J/{po0HO-paliHOHAIbHBIE BHIPAKCHUSA

Crenenpb ¢ 1enbpIM nokasareneM. [IpeoOGpazoBanue ApoOHO-TUHEHHBIX BBIPAKECHUM:
CIIO)KEHHME, YMHOXKEHHUE, JaeneHue. Anredpanyeckas ApoOb. JlomycTuMble 3HaUY€HUs
MEPEMEHHBIX B APOOHO-pAIMOHAIBHBIX BhIpakeHUs XK. CokpalleHue aareopandeckux
npobeii. [IpuBenenue anredpanyeckux ApooOei Kk o01emMy 3HaMmeHaTemnto. JlecTBus ¢
anreOpanyeckKuMu  JIpoOSIMU:  CJIOKEHUE, BBIUUTAHUE, YMHOXXEHUE, JICJIICHHE,
BO3BE/ICHUE B CTCIICHb.

[IpeoOpa3zoBaHue BbIpaKEHU, COAEPKAIUX 3HAK MOYJIS.

KBaaparTHbie KOpHH

Apudmernueckuil kBaapaTHbiil KopeHb. [IpeoOpazoBanue BbIpaK€HUN, COAEPKALIUX
KBaJpaTHbIE KOPHHU: YMHO>KCHHUE, JCICHUE, BBIHECEHHE MHOMKHTENS M3-T1I0J 3HAKa
KOpHSI, BHECEHHE MHOXHUTEIIS IO/ 3HAK KOPHSI.

YpaBHeHHS U HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.
YpaBHeHust

[loHsTe ypaBHEHHMS U KOpHA YypaBHEHMs. lIpencraBieHne O pPaBHOCHIBHOCTH
ypaBHeHu#. OOnacTh omnpejeneHuss ypaBHEHUs (007acTh JOMYCTUMBIX 3HAYCHHMA
MIEPEMEHHOM ).

JIuHeiiHOe ypaBHEHHE U er0 KOPHU

Pemenre nuHENHBIX ypaBHEHUN. JINHEHHOE ypaBHEHHE C TAPAMETPOM.

KonmnuecTBO KOpHEN JNMHEHHOIO YpaBHEHHUs. PellleHue JIMHEHHBIX YpaBHEHUU C
IIapaMeTPOM.

KBagpaTHoe ypaBHeHME U er0 KOPHU

KBanparnesie ypaBHeHusa. Hemnonnele KBaapaTHble ypaBHEHUs. JIMCKpUMUHAHT
KBaJpaTHOTO ypaBHeHHs. DopMyrna KOpHEHW KBaJIpaTHOTO ypaBHEHHs. Teopema
Buera. Teopema, oOpatnas teopeme Buera. Pemienne kBagpaTHBIX ypaBHEHHIA:
UCITOJIb30BaHUE (HOPMYIIBI JUIsI HAXOXKICHUSI KOPHEH, TpapUIecKuil METOI PEIICHHSI,
pa3ioxeHne Ha MHOKUTEH, TOI00p KOPHEH C UCIIOJIb30BaHUEM

teopeMmbl Buera. KonmuecTBo KOpHEW KBaJIpaTHOIO YPaBHEHHUSI B 3aBUCHUMOCTH OT
€ro JIWCKpMMHUHaHTA. buKBanpaTHele ypaBHEHHs. YPaBHEHHUS, CBOJHUMBIE K

JIMHENHBIM U KBaApaTHbIM. KBajpaTHbeie ypaBHEHUSI C TapaMETPOM.
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J{po0HO-panuoOHAIbHbIE YPABHEHHUSA

Pemiennie npocredimmx — ApoOHO-TMHEHHBIX  ypaBHeHHU. Pemenue  apoOHO-
palMOHAJIBHBIX YPaBHEHUM.

MeTonpl pelieHus ypaBHEHUMN: METOJbl PaBHOCUJIBHBIX MpeoOpa3oBaHUN, METO]
3aMeHbI MIepeMeHHOH, rpadudeckuii MeTol. VMcronp3oBaHue CBOMCTB (DYHKIUN TTPH
pELIEHUH YPaBHEHUM.

[Ipocreiimme nppanroHaIbHbIC YpaBHEHUSA BUA/ f (X)) = a ,\/ f (x)=\/ g(x).
VYpaBHeHus Buna x"=a. YpaBHCHHS B IISJIbIX YHCIIAX.

CucreMbl ypaBHeHHit

YpaBHEeHHE C AByMS IIEpEMEHHBIMU. JINHENHOE ypaBHEHUE C IBYMs

nepeMeHHbIMH. [IpsiMas kak rpaduueckas UHTEpHpeTays JMHEWHHOTO YpaBHEHUS C

JBYMSI IEPEMEHHBIMM.

[loHATHE cUCTEMBI ypaBHEHUN. Pelienre cCucTeMbl ypaBHEHHN.

Meronbl pelieHus CUCTEM JIMHEWHBIX YPAaBHEHMM C JByMS II€PEMEHHBIMU:

rpauyecKuil METO, METO/1 CJIOXKEHUS, METO/ [TO/ICTAHOBKH.

CuHcreMbl TMHENHBIX YPABHEHHUH C TAPaMETPOM.

HepaBencrBa

Uucnosele  HepaBeHcTBa.  CBOMCTBAa  YHCIOBBIX  HepaBeHCTB.  IIpoBepka

CIPABEAJIMBOCTH HEPABEHCTB IIPY 33JIaHHBIX 3HAYCHUSIX [TIEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Crtporme u Hectporue HepaBeHcTBa. OOiacTb

OIpeJeNieHHs] HepaBeHCTBa (001acTh TOMYCTUMBIX 3HAYEHUN IEPEMEHHOM ).

Pemienre TMHENHBIX HEPABEHCTB.

KBagpaTtHOe HEpaBEHCTBO M ero peunieHus. PemieHue KBaJpaTHBIX HEPABEHCTB:

UCIIOJIb30BAaHUE CBOWCTB M Ipauka KBAaJpaTUYHOW (PYHKUMHU, METOJ MHTEPBAJIOB.

3anuch penieHns KBaIpaTHOIO HEPABEHCTBA.

Pemenue uensix u 1poOHO-pALIMOHATBHBIX HEPABEHCTB METOJOM MHTEPBAJIOB.

CucremMbl HEpaBEHCTB

CucTteMbl HEPaBEHCTB C OJIHOM MEPEMEHHOU. PenieHue cucteM HEPaBEHCTB C OJIHOM

NepEeMEHHON: INHEWHBIX, KBaJIpaTHBIX. M300paxkeHue perieHusi CHCTeMbl HEPaBEHCTB

Ha YUCJIOBOM MPsIMOM. 3aIUCh PEUIEHUS CUCTEMbI HEPABEHCTB.

DOyHKUMHA

IHonsaTHe PpyHKUMM

JlexkapToBbl KOOpPAMHATBI Ha IUIOCKOCTH. @OpMUPOBAHME TMPEACTABICHUH O

METANpPEIMETHOM  TOHATUU  «KOOpAWMHATh». CrnocoObl 3amaHus  (QyHKUHMM:

aHAIUTUYECKUH, rpaguueckuil, Tabauunblid. ['paduk Gynkuuu. [pumeps GyHKUIMIA,

MIOJIy4a€MbIX B TMPOLECCE MCCIENOBAHUS PA3IMYHBIX PEANBHBIX IPOLECCOB H

pemieHuss 3adad. 3HaueHue (¢GyHKuMM B Touke. CBoiicTBa (yHKIMI: 00nacTh

ONpENENICHNUsl, MHOXECTBO 3HAUYEHWH, HYJIH, MPOMEKYTKH 3HAKOIIOCTOSHCTBA,

YeTHOCTH/HEUETHOCTh, MPOMEXKYTKH BO3pacTaHusi U YOBbIBaHUS, HaWOOJIbIlIEEC MU

HauMeHbIlee 3HaueHus. MccnenoBanre PyHKIUY 110 ee TpaduKy.

[IpencraBienne 00 aCHUMITOTAX.

HenpepsiBaocTs hynkmn. KycouHo 3amaHHbie GyHKIUU.

Jluneiinas pyHkuus
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CpoiictBa u r1paduk JIuHEHHOW GYHKIUHU. YTIOBOM KOIPPUIMEHT MPSIMOH.
Pacnonoxenue rpaduka JIMHEHMHOW (YHKIMH B 3aBUCHUMOCTH OT €€ YIJIOBOIO
kodpdunmenta u cpobogHoro wieHa. Haxoxnenue kod(PpGUIIMEHTOB JHMHEHHOM
GyHKUMM 1O 3aJaHHBIM YCJIOBHSIM: MPOXOXKJIEHUE TMPSMON dYepe3 JBE TOYKH C
3aJaHHBIMU  KOOpJMHATaMHU, IPOXOXKICHUE TMPAMOM Yepe3 [NaHHYK) TOUKYy H
MapajuIeIbHON JAHHOM MIPSIMOU.

KBaaparnunas pyHkuus

CpoiictBa U rpaduk KBampaTHaHOW (yHKIMK (mapabona). [loctpoenue rpaduka
KBaJIpaTUYHOW (YHKIIMHM N0 ToukaM. HaxoxaeHue Hynel KBaapaTUYHOW (YHKITHH,
MHOXECTBA  3HAYEHHUW,  MPOMEXKYTKOB  3HAKOIOCTOSHCTBA,  IPOMEKYTKOB
MOHOTOHHOCTH.

OOpaTHasi NPONOPLUUOHAIBHOCTH

. k
CaoiictBa dyukimu Y =— . ['unep0Oosia.
y . p

I'paduxn pynkuuii. [Ipeodbpaszosanue rpaduka Gyukimu y = f (X) 11 noctpoeHus
rpadukoB pynkiuii Buga y = af (kx + b)+c .

['paduku byHKIIit y:a+ﬁ; y=vx; y=x ; y=[X

IHocienoBaTe IbHOCTH M MPOrPeCCUH

Yucnosas mociaenoBarenbHOCT. [IpuMepbl YMCITOBBIX MTOCIEI0BATENLHOCTEM.
beckoHeuHble ocien0BaTeIbHOCTH. ApudMeTHIECKasi MPOrPECCHUsi U €€ CBOMCTRA.
['eomeTrpuueckas nporpeccusi. @opmyiia 00IIETro YieHa U CyMMBbI N MEPBBIX YJICHOB
apu(pMETUIECKON U reoMeTpruuecKoi nmporpeccuil. Cxondiascs reomeTpuieckas
MPOrpeCCHs.

Pemenne TeKCTOBBIX 32124

3amauun Ha Bce apudmMeTHYeCKUE NeHCTBUS

Pemenne TeKCTOBBIX 3amau apudmMeTudeckum crocodom. Hcmonbp3zoBanue Tadmuil,
CXEM, YEPTEKEM, IPYTUX CPEACTB MPEACTABICHUS JAHHBIX IPU PEUICHUHU 3aauH.
3amayu HA IBUKeHHE, PA00TYy M MOKYNKH

AHanmu3 BO3MOXHBIX CHUTyalldii B3aMMHOTO PACIIOJIOKEHUS OOBEKTOB TMpU UX
JBH)KCHUH, COOTHOIIIEHUSI 00BEMOB BBITTOJHAEMBIX Pa0OT IMPU COBMECTHOM padoTe.
3amavu HA YACTH, 10JIU, MPOLEHTHI

Perienue 3a1a4 Ha HAXOXJECHNE YaCTH YUCJIA U YKCIIA N0 €ro yacTu. Perenue 3amay
Ha MPOIEHTHI U 10Ju. [IpuMeHeHne mponopiuii npy pernieHruy 3aaad.

Jloruueckue 3a1a4u

Pemienne nmorudeckux 3amay. PerneHue joruyeckux 3agad ¢ MOMOIIBIO Tpados,
TaOJINIL.

OcHOBHBbIEe  MeTOJAbl  pellleHHs  TEKCTOBbIX  3ajJa4:  apuMeTHUYECKHUiA,
anreOpanueckuii, mepebop BapuaHTOB. llepBuuHBIC MpeACTaBICHUS O APYTHX
METO/IaX pelIeHus 3a1a4 (TeoOMeTpUIeCKre U TpaduuecKre METOIbI).

CraTrucTika v Teopusi BepOATHOCTE

Crarucruka

Tabmuunoe u rpaduyecKkoe NpEACTaBICHUE MaHHBIX, CTOJOYAThIE W KPYTOBBIC
quarpaMMbl, TpauKd, NPUMEHEHHE auarpaMM u TpadUKOB IS ONUCAHUS
3aBUCUMOCTEH peasIbHBbIX BEJIWYWH, U3BJICUCHUE WH(POpMAIIMKM U3 TaOIUIl, AUarpaMM

u rpadgukoB. OmnucarenbHble CTATUCTUYECKUE I[IOKA3aTENIM YHUCIOBBIX HaOOPOB:
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cpenHee apudmMeTndyeckoe, MeauaHa, HauOoJblee U HauMEeHblIee 3HaueHuss. Mepbl
paccerBaHus: pa3Max, JUCIEPCUS U CTAHAAPTHOE OTKIIOHEHHUE.

Cny4daitHasg M3MEHUYMBOCTh. VI3MEHUMBOCTH NpHU M3MEpeHUsax. Pemiaroniue npasuia.
3aKOHOMEPHOCTU B U3MEHUYMBBIX BEJIMUYMHAX.

Cay4aiinbie cOObITHS

CrnyualiHble ONbITHI (SKCIEPUMEHTHI ), SJIEMEHTAPHBIEC CITydailHble COOBITUS (MCXOIbI).
BepositHocT 3neMeHTapHbIX cOObITHIL. COOBITUSI B CIIy4ailHBIX SKCHEPUMEHTAaX U
0JIarONpUSTCTBYIONIUE JIEMEHTapHbIE COOBITHSA. BEpOsATHOCTU CllydalHBIX COOBITHIA.
OneITbl C¢ PaBHOBO3MOXHBIMH  3JIEMEHTAapHbIMH  cOObITHsAMU. Kitaccnueckue
BEPOATHOCTHBIE OMBITHl C HCHOJB30BaHWEM MOHET, KyOukoB. I[IperncraBienue
COOBITUH C TmTOMOIIBI0 JuarpamMm  Oisepa. [IpoTHBOIONIOXKHBIE — COOBITHS,
o0ObenuHEeHHWE U TmepecedyeHue coObTuid. [IpaBUiO CHOXKEHHS BEpOSTHOCTEH.
Crnyuyaiinbiii BeIOOp. IIpencraBinenue skcnepuMeHTa B BuIe AepeBa. HeszaBucumbie
COOBITHSI. YMHOXEHHE BEpPOSITHOCTEW HE3aBUCUMBIX coObITUi. [locimenoBaTenbHbie
HEe3aBUCUMBIC UCTIbITaHus. [IpeicTaBieHe 0 He3aBUCUMBIX COOBITUSIX B )KU3HHU.
DJIeMeHTbl KOMOUHATOPUKH

[IpaBuno yMHOXKEHHs, TEPECTaHOBKH, (akropuan uyucia. CodeTaHUs U YHUCIO
couetanuid. ®opmyrna yucia coueranuit. TpeyroapHuk [lackans. OnbITH ¢ GOJIBITUM
YHICJIIOM PaBHOBO3MOXKHBIX 3JIEMEHTAPHBIX COOBITHH. BhiuncieHue BeposiTHOCTEH B
OTBITaX C MPUMEHEHHEM KOMOMHATOPHBIX GopMmyi. Wcnbitanus bepuymm. Ycnex u
Heynaya. BeposTHOCTH cOObITUI B cepuU UCTIBITaHUM bepHysuim.

Ciy4yaiiHble BeJIUYHUHBI

3HAaKOMCTBO CO CIIy4YalHbIMU BEJIMYMHAMU Ha MPUMEPAX KOHEYHBIX JHUCKPETHBIX
CllyyalHbIX BennuuH. Pacnpenenenue BeposTHOCTEH. MaremMaTHYecKoe OKHJAaHHUE.
CaoiicTBa MaremaTudeckoro oxxujanus. [loHsTHe O 3aKkoHE OOJBIIUX YHCEN.
N3mepenue BepositHocTel. [lpuMeHeHue 3akoHa OOJBIIMX YHCET B COLIMOJIOTHH,
CTpPaxOBaHWHU, B 3IpPABOOXpPAaHEHHH, OOecredyeHHH Oe30IaCHOCTH HaceleHUsl B
YpE3BbIYANHBIX CUTYAILUSX.

I'eomerpusn

I'eomerpuyeckue purypsbi

Durypsl B reOMeTPUU M B OKPY KalolleM MHUpe

['eomerpuyeckas ¢Qurypa. DopmupoBaHHE TMPEACTABICHUN O MeTarpeaMeTHOM
MOHATUU «PUTYPay.

Touka, TMHUS, OTPE30K, MpsiMas, JIyd, JIOMaHas, MIOCKOCThb, YroJl, OMCCEeKTpuUca yria
Y €€ CBOMCTBA, BUJbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas  cummetpuss  reomerpuueckux  ¢uryp. LleHTpanbHas  cuMMmeTpus
reOMETPUYECKUX (PUryp.

MHOroyroJibHUKHU

MHOTOyroJIbHUK, €ro JJIEMEHTBI U €ro CBOWCTBA. Pacmo3HaBaHWME HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BBINyKIIbIE YW HEBBITYKJIbIE MHOTOYTOJBbHUKU. [IpaBuibHbIE
MHOT'OYTOJIbHUKH.

TpeyronsHuku. BwicoTa, meamana, OuUCCEKTpuca, CPEAHSS JUHUS TPEYroJbHUKA.
PaBHOOCIpEHHBIN TPEYTOJIBHUK, €TO CBOMCTBA M MPU3HAKHU.
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PaBHOCTOpOHHMI TpeyronbHUK. [IpSAMOYTrOIBHBINA, OCTPOYTOJbHBIM, TYHOYIOJIbHBIN
TpEyTroJbHUKU. BHENHME yriel TpeyroyibHuKa. HepaBeHCTBO TpEyTrOIbHUKA.
UYetsipexyronbHuku. [lapannenorpamMmm, pomMo, NpsSMOYTOJIbHUK, KBaJApaT, Tpamneius,
paBHOOenpeHHas Tpanenus. CBoiicTBa W MNpU3HAKUA MapajuiesiorpaMma, pomoa,
MPsIMOYTOJIbHHKA, KBaJpaTa.

OKkpy:KHOCTB, KPYT

OKpyX HOCTb, KpPYT, UX B3JEMEHTHl U CBOMCTBA; LUEHTPAJIbHBIC U BIUCAHHBIC YIJIBL
KacarenpHasd m cexkymas K OKPYXHOCTH, UX CBOMCTBA. BIHMCaHHBIE M ONMCAaHHBIE
OKPY’KHOCTH TUTS TPEYTOJIbHUKOB, YETBIPEX YT OJIbHUKOB, IIPaBUJIBHBIX
MHOT'OYT'OJIbHUKOB.

I'eomerpuyeckue ¢purypsol B npocTpaHcTBe (00bEMHbIE TEJIA)

MHoOrorpaHHuK W €ro DdjeMeHTbl. Ha3BaHMs MHOTIOTPaHHHKOB C Pa3HBIM
IIOJIO)KEHWEM M KOJINYECTBOM rpaHel. llepBuuHble mpencraBieHust O NUpaMULE,
napajienenuneae, npusme, cdepe, mape, MIWIMHIPE, KOHYCE, UX JJIeMEHTax Hu
MPOCTEUIINX CBOMCTBAX.

OTHomeHnst

PaBencrBo uryp

CBolicTBa paBHBIX TPEYTrOJIbHUKOB. [I[pU3HaKK paBeHCTBA TPEYTOJBHUKOB.
ITapajiebHOCTH NPAMBIX

[Ipu3Haku 1 cBOMCTBA NapaJUIEIbHBIX NMPSAMBIX. AKCHOMa NapajuleIbHOCTH EBKnaa.
Teopema Paneca.

IepnenaukyasipHblie NpsMbIe

[Ipsmoni yron. llepnenmukynsap k npsamou. Haknonnas, mpoexkums. CepenvHHBIN
MIEPIIEHINKYJIAP K 0Tpe3Ky. CBOMCTBA U MPU3HAKY NEPIEHAUKYIIPHOCTH.

IHoxoOue

[Iponopimonaneuble  oTpe3kd, mnoaodue ¢uryp. IlomoOHBIE TpPEyroJbHUKH.
[Tpuznaku moao0us.

B3aumHoe pacnosiokeHue psiMOr U OKPYKHOCTH, JBYX OKPYKHOCTEM.

HN3mepeHust M BbIYMCICHUSA

Bean4unbl

[lonstue Benmuuunbl. J[inHa. M3mepenue mimHbl. EAMHULBI M3MEpEHHS JIMHBL.
Bennuuna yrna. ['pagycHas mepa yria.

[lonsiTe o muomamu TIOCKOM (GUTypsl W ee CBOMCTBax. M3mepenue rmuiomiaaei.
EnvHuIE n13MepeHus Iomaau.

[IpencraBnenne o6 oObeMe U ero cpoiicTBax. M3mepenue oObema. EavHUIbI
U3MEpPEHUs 00bEMOB.

HN3mepenusi ¥ BIYMCICHUS

NHCTpyMEHTBI U1 U3MEPEHUN U IIOCTPOCHUM; U3MEPEHUE U BBIYUCIICHUE YIJIOB,
JUIMH (paccTosiHui), miomaneid. TpuroHomeTpuyeckue (QPyHKIUMU OCTPOro yria B
OpSIMOYTOJIBHOM ~ TpeyrojibHuke TpuroHomerpuueckue (yHKUIMHM TYHOro yria.
BeluncieHne 3J1€MEHTOB TPEYTOJIBHUKOB € HCIOJb30BAHUEM TPUTOHOMETPUYECKUX
cooTHoweHn. DopMynsl IUIOMAAM TPEYrOJbHUKA, ITapajuieiorpaMMmMa M €ro
YaCTHBIX BUAOB, (OPMYJIbI JJIMHBI OKPY>KHOCTH M Iulomanu kpyra. CpaBHEHUE U
BbIunciienne tuiomanei. Teopema Iludaropa. Teopema cunycoB. Teopema

KOCHHYCOB.
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Paccrosinus

Paccrostnue mexnay toukamu. PaccTosiHue ot Touku 10 npsamoin. PacctossHue mexny
dburypamu.

I'eomeTpHu4ecKkue NOCTPOEHUS

['eoMeTpuyecKkre MOCTPOEHUS IS WILTIOCTPAIIMN CBOMCTB T€OMETPUIECKUX PUTYD.
NHCTpyMEHTBI 711 TIOCTPOEHUM: UHUPKYJIb, JMWHEHKA, YroJibHUK. I[Ipocrenime
MOCTPOEHUSI LHMPKYJIEM W  JIMHEWKOW: TOCTPOCHHE  OHCCEKTPHUCHl  YIUIa,
MEPIICHANKYJIApA K MPSIMOK, yTJIa, PABHOTO TAHHOMY,

[TocTtpoeHne TPEYroJbHUKOB MO TPEM CTOPOHAM, JBYM CTOPOHAM W YTIIy MEXKIY
HHUMU, CTOPOHE U JIByM IPUJICKAIINM K HEH yTIIaM.

Jlemenue oTpe3ka B JaHHOM OTHOILICHUMU.

I'eomeTpuueckue npeodpa3oBaHus

IIpeoOpa3zoBanus

[lonsitue npeoOpazoBanus. [lpeacrtaBienre o0  MeTanpeAMETHOM  TMOHATUU
«mpeobpazoBanue». [logodue.

JABuxeHus1

OceBass W LEHTpabHAsT CHUMMETpPHUSA, MOBOPOT U NapaJUIEIbHBIA MEPEHOC.
KoMOuHanuu qukeHui Ha TUIOCKOCTH U UX CBOMCTBA.

BekTOpbI 1 KOOPAMHATHI HA IVIOCKOCTH

BexTopsl

[Tonarue BekTOpa, ACHCTBUS HAJ BEKTOpAMH, MCIOJb30BAaHUE BEKTOPOB B (PU3MKE,
Pa3JIOKEHNE BEKTOPA HA COCTABIIIOIINE, CKAIPHOE ITPOU3BEIACHUE.

Koopaunarsl

OCHOBHBIC TIOHATHS, KOOPAMHATBHI BEKTOPAa, PACCTOSTHHE MEXAY TOYKAMHU.
Koopaunatel cepeirHbl OTpe3ka. Y paBHeHUS QUTYD.

[IpumeHeHne BEKTOPOB M KOOPAMHAT ISl PEUICHHS] MPOCTEUIINX T€OMETPUUYECKHUX
3aaad4.

Hcropusi MaTeMaTUKH

[TosiBieane mudp, OykB, uepormmdpoB B TPOIECCe cUeTa W pacHpeIeIICHHS
npoaykToB Ha [[peBHeM bamxuem Boctoke. CBsi3b ¢ HeonuTruueckoil peBOIIOLMEH.
Poxnenue miecTuaecITEpUUHONM CUCTEMBbI cuuciieHus. [losBiieHue npecAaTU4HOU
3aIlMCHU YUCETL.

Poxnenne u pazButue apubmeruku HaTypainbHbix uucen. HOK, HOJ, mpocteie
yucna. Pemero Oparocdena.

[TosiBneHne HynIsT W OTPULATENBHBIX YHCEI B MaTEMAaTUKE JIPEBHOCTU. Pouib
Huodanra. [Touemy(-1)(-1)=+1 ?

Hpobu B BaBunone, Erunte, Pume. OTkpbiTHE AecATUYHBIX ApoOeil. CtapuHHBbIE
cucteMbl Mep. Jlecaruunbie IpoOu U meTpuueckas cucrema mep. JI. Maruuukuii.
Bo3HMKHOBEHHE MAaTeMaTHKU KaK HayKH, dTanbl €€ pa3BuThs. OCHOBHBIE pa3/eiibl
MaTeMaTuKW. Bplgaronecs MaTeMaTHKA W WX BKIAJ B Pa3BUTHE HAyKH.
becKkOHEYHOCTh MHOXKECTBA IPOCTBIX 4Yucel. Ywucina W UIMHBL  OTPE3KOB.
Panmonansabie uncna. [lorpedHOCTh B uppanmoHanbHbx yuciax. [llkomna [Mudaropa
3apoxaenne anreOpsl B Hempax apudmeruku. An-Xopesmu. Poxnenrne OykBeHHOM
cumBoiuku. II. depma, ®. Buer, P. Jlekapr. Uctopus Bompoca 0 HaxOxI€HUU

dbopMyn KOpHEH anredpanuecKux YpaBHEHUU CTENeHeu, Ooybmux dYeTbipex. H.
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Tapranesa, Jx. Kapnano, H.X. A6ens, D. I'anya. IlosiBieHue meroma KOOpIAWHAT,
MO3BOJISIONIETO MEPEBOAUTh TE€OMETPUUECKHE OOBEKThl Ha S3bIK  alreOphl.
[TosiBnenue rpaduxoB ¢ynkumii. P. [exapt, II. depma. Ilpumepsl paziruHbIX
cucteM KoopauHat. 3agada Jleonapnao [Muzanckoro (PuboHay4yM) 0 KpOJIMKAX, YKHCIIA
®ubonayun. 33agaya o 1maxMatHoM Jocke. CXOJUMOCTh T'€OMETPUYECKON
nporpeccur. ICTOKM TEOpUM BEPOSITHOCTEM: CTPaxoOBOE AEN0, a3apTHbIe Urphl. 11
®epwma, b.Ilackans, . bepuymm, A.H.Kommoropos. OT 3emuenenust K reOMETpUU.
[Mudparop u ero mkona. danec, Apxumen. Ilmaron u Apucrorens. I[loctpoenue
IpaBUJIbHBIX MHOIOYTrOJbHUKOB. Tpucekinus yria. Kaaparypa kpyra. YaBoeHHE
kyOa. Hcropus umcina m. 3osnotoe ceuenue. «Hauanma» EBkmmma. JI Oiinep,
H.N.JloGaueBckuii. WMcropus maroro mnocrynara. [‘eomerpus U HCKYCCTBO.
['eomeTpuueckre 3aKOHOMEPHOCTH OKPYKAIOIIETr0 MUpA.

ActpoHomMust u TeoMeTpus. UTto u kak y3Ham AHakcarop, Oparocher u Apuctapx o
pa3mepax Jlynel, 3emuin u Connna. Paccrosaus ot 3emnu no Jlynel u ConHua.
N3mepenue paccrosHus ot 3emiu 1o Mapca.

Ponb poccuiickux ydenbix B pazButuu mMarematuku: JI. Dinep. H.U. Jlo6aueBckuid,
[1.J1.YeOnrmes, C. Koanesckas, A.H. Konmoropos.

Marematuka B pazsutuu Poccum: Iletp I, mkosa MaremMaTHYeCKHMX M HABUTALKUX
HayK, pa3Butue poccuiickoro diora, A.H. KpsutoB. Kocmuueckass mporpamMmma u
M.B. Kenapim.

Temamuueckoe niaHupogarue

S Kkiace
Ne m\im HaunmenoBanue paszaena Bcero B TtoM uucne
4acoB KOHTPOJIbHBIX
pabot
1 HaTypaJsibHbIE UnCa 1 MIKaJbI. 15 2
2 CroxeHue ¥ BBIYUTAHUE HATYypPaJIbHBIX YHCEIL 21 2
3 YMHOKEHHUE U JIeJICHHE HaTypaJIbHbBIX YHCEIL. 27 2
4 [Tnomaau 1 06bEMBI. 12 1
5 OOBIKHOBEHHBIE TPOOH. 23 2
6 Hecartuunpie npobu. CrnoxeHue U BbluuTaHue | 13 1
JECATUYHBIX TpOoOeH.
7 YMHOXEHHE U JIeNIeHUe JeCATUYHBIX ApoOeil. 26 2
8 WHCTpyMEHTHI 7151 BBIUMCICHUH U U3MEHEHUH. 17 2
9 HToroBoe moBTOpPEHHUE. 16 1
10 HcTopus MaTeMaTuku 6
Hroro 170 15
6 xi1acc
Ne m\im HanmenoBanue pasnena Bcero B Ttom 4ucne
9acoB KOHTPOJIbHBIX
pabot
1 JleTuMOoCTh YnCell. 20 2
2 CrnoxeHue W BbIUMTaHME Jpobel ¢ pa3HbIMHU | 22 2
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3HaMCHATCIIIMHU.

3 YMHOKEHUE U JIeJIeHHe OOBIKHOBEHHBIX Ipo0eit. | 32 3

4 OTHONICHHS ¥ TIPOIOPIIUH. 19 2

3) [los10)kUTETBHBIE U OTPULIATEIbHBIC YHCTIA. 13 1

6 CnokeHME ¥ BBIYMTAHUE TMIOJOKUTEIBHBIX H | 11 1
OTPUIATEIBLHBIX YHUCEI.

7 VMHOXKEHUE W JeJeHUE IIOJ0KUTENbHBIX U | 12 1
OTPUIATEILHBIX YHUCEI.

8 Pemennie ypaBHeHUH. 15 1

9 KoopauHaTs! Ha TIIOCKOCTH. 13 1

10 [ToBTOpEeHME. 13 1

11 Hcropus maTemMaTUKH 2

Uroro 170 15
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7 KJaace

Ne m\im HaumenoBanme pa3jaesna Bcero B Tom 4mcae
4acoB KOHTPOJIbHBIX
padort
1 BolpaskeHusi, TOXAeCTBa, ypaBHEHUS 20 2
2 HavanpHble reOMETpUUECKUE CBEACHUS 7 1
3 Craructuyeckue xapakTepucTuku. OyHKIun 18 1
4 TpeyroabHUKN 14. 1
5 CreneHb C HATYypaJIbHBIM ITOKa3aTeIeM 15 1
6 [TapannensHbie IpsMbIC 9 1
7 MHuorouseHsl 20 2
8 CooTHolIeHNsT MEXIy CTOpOHaAMH M yriamu | 16 2
TPEYroJIbHUKA
9 DopMyIIbl COKPAIIEHHOTO YMHOXEHUS 20 2
10 CucTemMbl TUHEHHBIX YpaBHEHUN 17 1
11 IToBTOpEHHNE 14 1
12 HcTopus mareMaTuku 3)
Bcero yacos 170 15
8 kuacc
Ne m\nm HaumenoBanue pasjaeina Bcero B TomM 4mcie
4acoB KOHTPOJIbHBIX
pabort
1 PanmoHansHbIE 1poOH 30 2
2 YeThIpEXyroIbHUKU 14 1
3 KBanparHble KopHU 25 2
4 [Tnomans 14 1
3) KBanpaTtHble ypaBHEHUs 30 2
6 [Tono6HbIE TPEYTONBHUKH 19 2
7 Hepasencrsa 24 2
8 OKpY>KHOCTH 17 1
9 CreneHb C 1eNbIM TOKa3aTeneM. OieMeHTHI | 13 1
CTaTUCTHKH
10 [ToBTOpEeHME 18 1
11 HcTopust MaTeMaTUKH 6
Bcero yacos 204 15
9 kiace
Ne m\n HaumenoBanue pasaena Bcero B Tom 4mciae
4acoB KOHTPOJIbHBIX
padot
1 KBanparnunas GdyHKIms 29 2
2 Bekrtopsr 8
3 VYpaBHeHuss W HepaBeHCTBa ¢ oxaHoil | 20 1
MIEPEMEHHOMN
4 Mertop koopuHaT 10 1
5 VYpaBHeHHsT W HepaBeHCTBa ¢  JBymi | 24 1
epEeMEHHBIMU
6 CooTHolleHne MeXIy cTopoHamMu M yriamu | 11 1
TPEYroJbHUKA. CkamsipHoe YMHOXKEHUE
BEKTOPOB
7 Apudmernueckas " reomerpuueckas | 17 2
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nporpeccust

8 JU1MHa OKPYKHOCTH M IIJIOLAAb Kpyra 12 1
9 DOJeMeHThl ~ KOMOWHAaTOpuKH W Teopuu | 17 1

BEPOSITHOCTH
10 JIBrmxeHue 8 1
11 HauanbHble CBEIEHBS U3 CTEPEOMETPUH 6
12 00 akcroMax TUTAHUMETPUH 2
13 IToBTOpEHHNE 40 1
14 VcTopust MaTeMaTuku 2

Bcero yacos 204 12

Yueno-memoouueckoe u mamepuanvno-mexnuueckoe obecneuenue
06Da3080m€ﬂbH020 npouecca

YMK:

VY4eOHUKH;

- Marematuka: 5 knacc. H. f. Bunenkun, B. H. XKoxos, A. C. Uecnokos, K. .

[IBapudypa. — M., «MHeMO3uHaY;

- Maremarnka: 6 kiacc. H. 5. Bunenkun, B. 1. XXoxos, A. C. Yecnoxosn, K. .

[Bapudypa. — M., «MHeMO3UHaY;

- Anrebpa, 7 kmacc, FO. H. Makapeiue, H.I'. Munmgioxk u 1p., M.:

((HpOCBGHIGHI/IG»;

- Anrebpa, 8 kmacc, HO. H. Makapeiue, H.I'. Munmgioxk u np., M.:

«IIpocsemienue»;

= Anrebpa, 9 kmacc, FO. H. Makapeue, H.I. Mwunmioxk u gp., M.:

«IIpocsemienue»;

— I'eomerpus, 7-9 knacc, JI. C. AtanacsH u np., M. «IIpocBenieHue».

JlonmogHuTENbHAs JIUTEpATYypa:

I. XKXoxos B.M, Mursesa MN.M. Maremarnueckue IMKTaHTBI 5 Kiacc — M.:
«MHeMo3uHa.

2. ApytionsH E.b., Bonou M.b., I'mazkoB [0.A., Jlesurac I'.I'. Maremarnueckue
TUKTaHTHI 11 5 — 9 kimaccoB — M.: IIpocBernienue.

3. EpmoBa A.I1., 'ono6opoasko B.B. CamocTosTenbHbIE M KOHTPOIbHBIE PAOOTHI IO

mMaTteMaTuke 1l 5 kiacca.- M.: «Mmriekcay.
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4. EpmoBa A.I1., I'ono6opoasko B.B. CamocTrosiTenbHble 1 KOHTPOJIbHBIE paOOTHI 110
MaremaTuke ais 6 kinacca.- M.: «Mmnekcay.
5. EpmoBa A.Il., I'omo6opoasko B.B. CamocTosiTenibHbIe U KOHTPOJIbHBIE PAaOOTHI.
Aunre6pa. I'eomerpus, mis 7 knacca.- M.: «mmekcay.
6. EpmoBa A.Il., ['omo6oponsko B.B. CamocTosiTenbHbIE M KOHTPOJIbHBIE PAOOTHI.
Anre6pa. ['eomerpus, mis 8 kinacca.- M.: «Mmmekcay.
7. EpmoBa A.Il., ['omo6oponpko B.B. CaMocTosITENIbHBIE M KOHTPOJIbHBIE PAOOTHI.
Anre6pa. ['eomerpus, 11 9 knacca.- M.: «Mmmekcay.
8 . Cmupnosa E.C. Meroanueckas pazpaboTka Kypca HarjsgHOW T€OMETPUU:
5 knacc: Kaura misa yuurens. — M.: IIpocsenienue.
9. JLIL ITonoBa. KOHTpOIBHO — U3MEPUTEIBHBIE MAaTEpUAIIbl. MaTeMaTHKa.
5 knacc.- M. , «Bakoy.
10. JL.IL. ITonoBa. KOHTpOIBHO — U3MEPUTEIBHBIE MaTEpUAIIbl. MaTeMaTHKa.
6 xnacc.- M. , «Bakoy.
11. JL.U. MaptsimoBa. KoHTpoasHO- U3MepuUTeNibHbIe MaTepualbl. Anredpa 7 Kiacc.
- M. ,«BAKO».
12. JI.U. MapteimoBa. KoHTposbHO- M3MepUTEIbHBIE MaTepraibl. Anredpa 8 Kiacc.
- M. ,«BAKO».
13. J.W. MaprtsimoBa. KoHTponibHO- U3MepUTeNbHbIE MaTepuaibl. Anredpa 7 kiacc.
- M. ,«BAKO».
14. B. 1. AxpemenkoBa. Maremartuka. Tematuueckue TeCThl. 5 Kiacc.
M., IIpocseuienue.
15. B. . AxpemenkoBa. MatemaTuka. TemaTndyeckue TecTel. 6 Kiacc.
M., IIpocsemienue.
16. B. 1. AxpemenkoBa. Anredpa. TemaTuueckue TeCThl. 7 Kiacc.
M., [Ipocsemenue.
17. B. 1. AxpemenkoBa. Anredpa. Tematuueckue TecTol. 8 Kiiacc.
M., ITpocBemienue.
18. B. 1. AxpemenkoBa. AnreOpa. Temarnueckue TeCThl. 9 Kiacc.

M., ITpocBemienue.
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19. 1.B. MapteiméBa. I'eomerpust. Temarnueckue TecTsl. 7 Kiacc.
M., IIpocsemienue.
20. U.B. MapreiméBa. ['eomerpusi. Tematndeckue TeCThl. 8 Kiacc.
M., IIpocsemienue.
21. U.B. MapteiméBa. ['eomerpus. Tematnueckue TecThl. 9 Kiacc.
M., IIpocBemienue.
22. ®. ®. Jleicenko, C.O. Hsanos. OI'D2-2018. Maremaruka. 9 xiacc. 40
TPEHUPOBOYHBIX BapuaHTOB 1o nemoBepcuu 2018 rona. M3gaTenscTBo: «Jlernony.
23. N.B. Amenko. OI'D 3000 3amad ¢ oTBeTaMu 110 MaTeMaTuke. M. , « DK3aMeH».

[locobue mist yunrens:

1. T'.C. KoBanéna, O.b. Jlorunona. [lnanupyemsie pe3ynbrarsl. Cucrema
3amanuil. Matemaruka 5 — 6 kiaccel. Anreopa 7 — 9 Knaccel. M. ,
[IpocBenienue.

2. T'.C. KoBanéna, O.b. Jlorunosa. ['eomerpus. [Inmanupyemoie

pesyabTarhl. Cuctema 3aganuii. 7/ — 9 knaccel. M., [IpocBenienue.

HNHTepHeT-pecypChl:

1. www.edu - "Poccuiickoe oopazoBanue” deaepaibHbIN TOPTAIL.

2. www.school.edu - "Poccuiickuii 001eo0pazoBaTenbHbIN opTat’.

3. www.school-collection.edu.ru / Equnas xoyiekmus mudpoBeIx 00pa3oBaTeIbHBIX
pecyp- coB

4. www.it-n.ru "CeTb TBOPUYECKUX yUUTEICH"

5. www.festival.1september.ru ®ectuBanp negarornyeckux uaen "OTKpPBITHIA ypoK"

6. http://alexlarin.net/

7. https://ege.sdamgia.ru/
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