Pagouasg nporpamMma mno ajareope
I 7-9 KJj1accoB
1. HosicHUTEJbLHAS 3ANMNCKA

Hacrosimas pabodast mporpamma mo npeaMery «Anredpay» ans 7-9 KiaccoB COCTaBICHA B COOT-
BEeTCTBUU ¢ TpeOoBaHusiMU DefepanbHOr0 rocyJapCTBEHHOr0 00pa3oBaTENBHOIO CTaHAapTa OC-
HOBHOTO 0611ero obpazoBanus (PI'OC O0O), Ha ocHOBe nporpaMMel MaremaTuka: 5 — 11 kiaccsl
/ A.I'. Mepainsk, B.b. [Tononckuit, M.C. Skup, E.B.byniko — M.: Berrana-rpad, 2014.

JlarHast mporpaMMa OpUEHTHpPOBaHA Ha Y4eOHO-METOAMYECKUN KOMIUICKT: «Anredpa. 7 Kiaccy,
«Aurebpa. 8 kimace», «Anrebpa. 9 kmace» aptopoB A.I'. Mep3nsikka, B.b. TTononckoro, M.C. Sku-
pa. Ilporpamma paccunTtana Ha 3 4aca B Henmeno, Bcero 105 wacos B rox (35 Hemenb) B 7 Kiacce,
Ha 3 Jaca B Henento, Bcero 108 wacoB B roz (36 Henenb) B 8 kiacce, Ha 3 4aca B Henento, Bcero 102
yaca B roJl (34 Henenu) B 9 Kitacce M COOTBETCTBYET (hefiepalibHOMY TOCYIapCTBEHHOMY 00pa3oBa-
TEJIbHOMY CTaHIApTy OCHOBHOI'O OOIIEro 00pa3oBaHMUsl.

[IporpamMma no anredpe cocrapiieHa Ha OCHOBe DyHIAaMEHTAJIBLHOTO si/ipa COAEpk aHUs 00IIEero
o0Opa3oBaHusi, TpeOOBaHUU K pe3ylibTaTaM OCBOEHHs 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO
obmiero oOpa3oBaHMs, MPEACTABICHHBIX B (elepalbHOM TOCYIapCTBEHHOM 00pa30oBaTEIIbHOM
CTaHJapTe OCHOBHOTO 00mero o0pa3oBaHHs, C Y4ETOM IMPEEMCTBEHHOCTH C MPUMEPHBIMU
porpaMMaMu JUIs Ha4aJIbHOTO O0Iero oopa3oBaHus 10 MaTeMaTHKe. B Hell Takke yUuTBIBAIOTCS
JOMHUHUPYIOIIME UACH U MOJIOKEHUS IMPOTrpPaMMbl pa3BUTHS U (POPMHUPOBAHUS YHUBEPCAIbHBIX
y4eOHBIX JeHCTBUI I OCHOBHOTO 00IIero 00pa3oBaHusi, KOTOpbIe 00ecneunBaoT (OpMUPOBAHKE
POCCUHCKOM Tpa)kIaHCKON UACHTUYHOCTH, KOMMYHHUKATUBHBIX KAY€CTB TUYHOCTH U CIIOCOOCTBYIOT
(OpPMHUPOBAHUIO KIIFOUEBON KOMIETEHLIUU — YMEHUS YYUMbCSL.

Kypc anrebpsr 7-9 knaccoB siBnsieTcsi 6a30BbIM JJI MATEMaTHYECKOTO0 00Opa30BaHMs U PAa3BUTUA
IIKOJILHUKOB. AJreOpanveckue 3HaHWS W YMEHUS HEOOXOIUMBI ISl M3YYCHHS reoMeTpuu B 7-9
KJlaccax, anreOpsl U mMareMmatudeckoro ananm3a B 10-11 kimaccax, a Takke M3Y4YEHHs] CMEKHBIX
JICITUTUINH.

[IpakTuyeckas 3HAUMMOCTh HIKOJIBHOTO Kypca anreOpbl 7 - 9 KJIacCOB COCTOUT B TOM, YTO
NPEMETOM €T0 M3YYEHUs SBISIOTCS KOJMUYECTBEHHBIE OTHOIICHHUS U TPOIECCHl PeaJbHOr0 MUpA,
OMHCAHHbIE MaTEeMaTHYEeCKMMH MOJAENsIMU. B coBpeMeHHOM 0O0IIecTBE MaTeMaTh4yecKas
MOJIrOTOBKA HEOOXOIMMa KaXKIOMY YeJIOBEKY, TaK Kak MaTeMaTHKa MPHUCYTCTBYET BO Bcex chepax
4eJI0BEYECKOH J1eATeIbHOCTH.

OnHOM W3 OCHOBHBIX IIeNieH M3y4eHHUs: anreOpbl SBISIETCS Pa3BUTHE MBIIUICHHS, MPEKIE BCETO
dbopMupoBaHue aOCTpPakTHOrO MbIIUICHHUS. B mpomecce wu3yueHuss anreOpbl QopMuUpyeTcs
JIOTHYECKOE W aITOPUTMHUYECKOE MBIIUICHHE, a TaK)Ke TaKhe KauyecTBa MBINUICHUS, KaK Chjia |
TUOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTb. J[JIs ajanTaiii B COBpeMEHHOM MH(OPMAIIMOHHOM
oOmiecTBe BaXXHBIM (DakTOpoM sBIsieTCS (OPMHPOBAHWE MATEMATUYECKOTO CTHIIS MBIIIICHHS,
BKJIIOYAOLIETO B ce€0sl MHAYKLUIO U JEAYKLHUIO, 0000IIEeHe U KOHKPETU3AINIO0, aHAJIU3 U CHHTES3,
KJIacCU(PUKAIIMIO ¥ CHCTEMaTH3alluI0, a0CTparupoOBaHUe U aHAJIOTHUIO.

OOyuenne anreOpe OaéT BO3MOXKHOCTh IIKOJBHUKAM HAYYUTHCA IUIAHUPOBATH CBOKO
JeSTCIIbHOCTh, KPUTHYECKH OIEHWBATh €€, MPUHUMATh CaMOCTOSTEIbHBIC PEHICHUS, OTCTauBaTh
CBOM B3IJISAIBI U YOCKICHHUS.

B mnpomecce wu3ydeHuss anreOppl IIKOJIBHUKHA YYaTcsi H3JIaraTh CBOM MBICIH SICHO W
MCYEPIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO M TPAaMOTHOTO BBITIOJIHEHUS MaTEeMaTHYEeCKUX
3aIuced, TP 3TOM HCIOJIH30BAHUE MATEMATHYECKOTO S3bIKAa IMO3BOJISIET Pa3BUBATh Y YYAIIHXCS
IPaMOTHYIO YCTHYIO U TUCHMEHHYIO PEUb.

3HAKOMCTBO C UCTOPHEH Pa3BUTHS alNTreOphl Kak HAyKH GOPMUPYET y YJalIHXCs MPeCTaBICHUS
00 anrebpe Kak 4acTH 00IIeUeI0BEYeCKOI KYIbTYpBI.

3HaYNTEIbHOE BHUMAaHUE B H3JIOKEHHH TEOPETHYECKOTO MaTepHaia Kypca YIeNseTcsl ero
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX MOHITHH, UaeH, MeTofoB. OO0ydueHne OCTPOCHO Ha Oa3ze
TEOPHH PA3BHUBAIONIETO OOYYEHHUs, YTO JOCTHTACTCS OCOOCHHOCTSMHU W3JIOKEHUS TEOPETHUYECKOTO
MaTepuana U YIpaKHEHUSMHU Ha CpaBHEHHE, aHATU3, BBIJEICHUE TTIaBHOTO, YCTAHOBIICHUE CBS3EH,



KIaccudukanuio, oboOmenne u cuctemaruzamnuio. Ocob0 aKIEHTUPYIOTCS COJEpIKaTeIbHOE
pPacKpbITUE MaTEeMAaTUYECKUX TOHSATUH, TOJIKOBAaHHME CYIIHOCTH MAaT€MaTH4YeCKUX METOJO0B U
00J1aCTH UX MPUMEHEHUs, JIEMOHCTPAIU BO3MOKHOCTEH IPUMEHEHUS TEOPETUUECKUX 3HAHUH ISt
peleHus: pa3HOOOpa3HbIX 3a/lady MPUKIATHOTO XapaKTepa, HallpuMep pelIeHHs TeKCTOBBIX 3ajad,
JCHEeXKHBIX M MPOIEHTHBIX pPacdy€ToB, YMEHHE IOJH30BATHCS KOJIMYECTBEHHON HH(pOpMaImei,
NPEJCTAaBICHHON B pa3nuuHbIX (opMax, ymeHue uutaTh Trpaduku. Oco3HaHHe OOILIEro,
CYILLECTBEHHOI'O SBJIIETCS OCHOBHOM 0a30i Ui pelleHus ylnpaXHeHW. BaxHo mnpuBoanuTh
JeTallbHbIE MOSICHEHHS] K PEIICHUI0 TUIMOBBIX YIPaXKHEHUI. DTUM pPacKpbIBaeTCs CyThb METOJaA,
NOJX0/a, NpPEUIaraeTcsi aJropuT™M WIM OBPHCTUYECKAas CXeMa pelIeHUs  yIpaKHEeHHH
onpeaenéHHOro TUIA.

2. Ilnanupyemble pe3VJbTATHI H3YUEHUS NpPeaMeTa

N3yuenmne anreOpsl MO JAaHHOW MporpamMme CHocOOCTBYET (POPMHUPOBAHUIO Y Y4YaIIHXCS
JUYHOCTHBIX, METANPEMETHBIX U MPEIMETHBIX PE3y/IbTaTOB 00y4YEeHHUS, COOTBETCTBYIOIINX TPeOO-
BaHUAM (eIepaIbHOr0 TOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 00IIIero oopa-
30BaHUSI.

JIN4HOCTHBIE PE3YIbTATHI:

1) BOCIIUTAHHE POCCHUICKOI I'PaykKJAaHCKOW HMICHTHYHOCTU: MAaTPUOTU3MA, YBAKEHHS K
OteuecTBY, 0OCO3HAHUS BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;

2) OTBETCTBEHHOE OTHOIIEHHE K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOMIMXCS K
CaMOpa3BUTHIO ¥ CaMOOOPA30BaHUIO HA OCHOBE MOTHBALIMH K O0YUEHHUIO U IO3HAHMIO;

3) OCO3HAHHBIN BBIOOpP W MOCTPOEHHE NalbHEUIICH MHIUBHUIYAILHONH TPAaCKTOPUH 00-
pa3oBaHus Ha 6a3e OPUEHTHPOBKH B MHUpE npodeccrii 1 mpodhecCHOHATBHBIX MPEANOYTEHHA ¢ yUé-
TOM yCTOHYMBBIX TI03HABATEILHBIX HHTEPECOB, A TAK)KE HA OCHOBE (DOPMHUPOBAHUS YBaKUTEIHHOTO
OTHOLICHUA K TPYAY, Pa3BUTUC OIIbITA YIaCTUA B COMUAJIBHO 3HAYUMOM TPYAC,

4) YMEHHE KOHTPOJIUPOBATH IMPOLIECC U PE3ybTaT y4eOHOM M MaTeMaTH4ecKoul Jes-
TEIHLHOCTH;
5) KPUTHYHOCTH MBIIIICHUS, UHUIIMATHBA, HAXOJYUBOCTh, AKTUBHOCTH MPHU PEIICHUU

MaTeMaTUYECKHX 3a/1ay.

MeranpeameTHbie pe3yiabTaThl:

1) YMEHHUE CaMOCTOSITEIbHO OMPENETSATh e CBOEro OOy4YeHHs, CTaBUTh U (HOPMYJIIH-
poBath 11s ceOsi HOBBbIE 3a7aud B yu€0e, pa3BUBAaTh MOTHBBI U MHTEPECHI CBOEH MO3HABATEIbHON
NesTeTbHOCTH;

2) YMEHHUE COOTHOCUTDH CBOU JICUCTBUS C INIAHUPYEMBIMH PE3yJIbTaTaMU, OCYIIECTBIIATh
KOHTpPOJIb CBOEH JEATENIBHOCTH B MPOLIECCE NOCTUXKEHUS pe3ysbTara, ONpeleNsiTh CIOCOObl Iei-
CTBUH B paMKax IMPEATOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEHCTBUS B COOT-
BETCTBUH C U3MEHSIOIIEHCS CUTYallNEH;

3) YMEHHE OMpeNesTh MOHATHUSA, CO37aBaTh OOOOIICHHS, YCTaHABIMBATh aHAJIOTHU,
KJIaCCU(PHUITUPOBATH, CAMOCTOSITEIFHO BHIOMPATh OCHOBAHMS M KPUTEPUH ISl KIIACCU(DUKAIUY;

4) YMEHHUE YCTaHABIIMBATh NMPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUUECKOE pac-
CYXKJIEHHE, YMO3aKJItOUeHHEe (MHIYKTUBHOE, ACTYKTHBHOE U 110 aHAJIOTHUH) U JIeNIaTh BHIBO/IBI;

5) pa3BUTHE KOMIETEHTHOCTM B OONACTH HCIONB30BaHHUS WH- (HOpPMAaIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

6) NepBOHAYANIbHBIE MPECTaBICHUs 00 HIIeIX U O METOAaX MaTeMaTHKH Kak 00 yHH-
BEPCAITBLHOM SI3bIKE€ HAYKH M TEXHUKH, O CPEJICTBE MOJICTTUPOBAHMS SIBJICHUH U TIPOIIECCOB;

7) YMEHHE BUJETh MAaTEMaTHYECKYI0 3a/lady B KOHTEKCTE MPOOJIEMHOW CHUTyallMd B
JIPYTUX TUCIHUIUIMHAX, B OKPYXKAIOIIEH KU3HH;

8) YMEHHE HaXOJUTh B PA3NUYHBIX MCTOYHHUKAX WHPOPMAIUIO, HEOOXOAUMYIO IJIs pe-
IICHUST MAaTEMaTHYECKUX 3aJ]lad, U MPEACTABIATh €€ B MOHATHOW (opMe, MpHUHUMATh PEIICHHE B
YCIIOBUSX HETIOJHOM WM N30BITOYHOM, TOUHOM WU BEPOSTHOCTHOM MH(OpMaIInu;

9) yMEHHE TTOHUMAaTh W HUCIOJIb30BaTh MaTEMaTUYECKHE CPEICTBA HArJIIHOCTH (Tpa-
¢buku, TAaOIUIIBI, CXEMBI U Jp.) A7 WILTIOCTPALMU, HHTEPIPETAIllu, apryMEHTAIIHH;



10)  ymMeHHe BBIIBHraTh THIIOTE3bl IPU PEIICHUHU 3a/1a4H, TIOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKU;
11) nOHMMaHWE CYNIHOCTH AITOPUTMHUYECKUX MPEANUCAHUN M yMEHHE JCHCTBOBATH B
COOTBETCTBUU C IPEAJIOKEHHBIM aJITOPUTMOM.
[IpeameTHbIe pe3ynbTaThI:
BeinyckHuk Hayuutes B 7-9 knaccax (Ui UCHOJIb30BaHMS B IIOBCEAHEBHOM JKU3HU U o0ecreue-
HUS BO3MOXKHOCTH YCHEIIHOTO MPOAOIDKEHHU 00pa30BaHus Ha 6a30BOM YpOBHE)
DJEMEHTHI TEOPUHM MHOXKECTB U MATEMATUYECKOM JIOTUKH
OmnepupoBarb Ha 0230BOM YPOBHE 5 MOHSATHIMU: MHOXKECTBO, FJIEMEHT MHOXECTBA, IOJMHOXKE-
CTBO, ITPUHAIJICKHOCTb;
3a/1aBaTh MHOKECTBA IIEPEUUCIICHUEM UX DJIEMEHTOB;
HaXOJUTh IepecedeHre, 00beAMHEHNE, TOIMHOXKECTBO B IPOCTEHIINX CUTYaLUsX;
onepupoBaTh Ha 0Aa30BOM YpPOBHE MOHATHAMU: ONpEENCHHE, aKCHOMa, TeOpeMa, J0Ka3aTeib-
CTBO;
MIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI 11 TOJATBEPKICHUS CBOUX BbICKa3bIBaHUM.
B noBceiHEBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!
WCTIOJIB30BaTh TpadUuecKoe MPeACTaBICHUE MHOXKECTB U ONMHCAHUS PEabHBIX MPOLECCOB U
SIBJICHUH, MIPU pEIIEHUH 33]a4 APYTUX y4eOHBIX MPEIMETOB.
Yucna
OmnepupoBarh Ha 6a30BOM YpOBHE MOHATHSAMM: HaTypalbHOE YHCIIO, LIE€I0€ YUCIO0, OOBIKHOBEH-
Hasi IpoOb, AecATHYHAS IpoOb, CMEIIaHHasl APOOb, PAllMOHAIFHOE YUCIIO, apu(PMETHUECKUI KBaJI-
paTHBIN KOPEHB;
HCIIOJIB30BaTh CBOKMCTBA YMCEN U IPAaBWJIA JEUCTBUN IIPU BBIIIOJHEHNUN BBIYMCIICHHUI;
UCII0JIb30BaTh IIPU3HAKU AEIUMOCTH Ha 2, 5, 3,9, 10 npu BINOIHEHNN BBIYUCICHUN U PELLICHUN
HECJIOKHBIX 3a7a4;
BBITIOJIHATH OKPYIVICHHE PAllMOHATIbHBIX YUCENl B COOTBETCTBUU C IIPAaBUIIAMY;
OLICHUBATbh 3HAYECHHE KBAIPATHOTO KOPHSI U3 TIOJIOKUTEIIBHOIO LIEJIOT0 YHUCIIA;
pacrno3HaBaTh palMOHAJIbHBIE U UPPALMOHAIBHBIE YNCIIA;
CPaBHUBATH YNCJIA.
B noBceiHEBHOM )KM3HU U ITPU U3YYEHHUH IPYTHX IPEIMETOB:
OLICHUBATb PE3YJIBTATHI BBIYMCIICHUI PU PEIICHUH PAKTUYECKUX 3a7a4;
BBITIOJIHATh CPABHEHUE YHCET B PEAJIBHBIX CUTYALHSX;
COCTaBJISITh YHCIIOBBIE BHIPAKEHUS IIPU PEIICHUHU MPAKTUUYECKUX 3a/1ad U 3a7a4 U3 JIpyrux y4eo-
HBIX TIPEIMETOB;
pacrno3HaBaTh KOHKPETHbIE IPUMEPHI OOLINX MOHATHH 110 XapaKTepHbIM IPU3HAKAM, BBIOIHSTh
JIENCTBHUS B COOTBETCTBUU C ONPEAEIECHUEM U MPOCTEUIINMHU CBOMCTBAMHU MOHATHI, KOHKPETU3HPO-
BaTh IpUMEpaMH OO0IIKE MOHSTHS.
ToxnecTBeHHbIe TPeoOpa3oBaHUs
BoInonHATE HecNoKHbIE MPeoOpa3oBaHUs Ul BBIUMCICHUS] 3HAUYEHUIN 4YHCIOBBIX BBIPA’KEHUM,
COJIEpIKalINX CTENEHU C HAaTypaJIbHBIM [TOKA3aTEJIEM, CTEIIEHHU C LIE€JIbIM OTPULIATEIbHBIM IT0Ka3aTe-
neM;
BBINOJIHATh HECTIOKHBIE MPEOOpa3OBaHMs LIEIBIX BBIPAKEHUH: pacKpbIBaTh CKOOKH, MPUBOJIUTH
MOJIOOHBIE cllaracMEbIe;
UCTOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOKEHHs (KBaJIpaT CyMMBbI, KBaJpaT pa3HOCTH, pa3-
HOCTb KBa/IpaTOB) ISl YIIPOILEHUS BEIUMCICHUI 3HAYCHU I BBIpAKEHU;
BBINOJIHATH HECIIOKHBIE TPe0oOpa3oBaHus APOOHO-TMHEHHBIX BBIPAXKEHUN U BBIPAXKEHUH C KBaJI-
pPaTHBIMU KOPHSIMH.
B noBceiHEBHOM )KM3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:
ITOHUMATh CMBICJI 3aIIMCH YHMCJIA B CTAHIAPTHOM BUJIE;
OIepUpOBaTH Ha 6a30BOM YpOBHE MOHATHEM «CTAHIApTHAsS 3aMHUCh YUCIIa.
VYpaBHEHHsI U HEPABEHCTBA
OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATHSIMH: PaBEHCTBO, YHMCJIOBOE PaBEHCTBO, YpaBHEHHE,




KOPEHb YpaBHEHHs, PELIECHUE YPAaBHEHHUs, YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO, PEIICHHUE HEpPa-
BEHCTBA;

IIPOBEPSATH CHPABEUINBOCTH YUCIIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JMHEHHbBIE HEPAaBEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOASIINECS K IMHEHHBIM;

pelaTh CUCTEMbI HECI0KHBIX JIMHEMHBIX YPaBHEHUN, HEPABEHCTB;

IIPOBEPATH, ABJSAETCA JIM JAHHOE YUCIIO PEILICHUEM ypaBHEHHUs (HEpaBEHCTBA); pellaTh KBajpaT-

HBIE YpaBHEHUs 0 (opMyIie KOpHEH KBaIpaTHOTO YpaBHEHHS,

n300pakaTh pEIIEHUs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPSAMOH.

B noBceiHEBHOM KM3HU U IIPU U3YYEHUH JIPYTHX IIPEIMETOB:

COCTaBJIATh M pellaTh JMHEWHBIC ypAaBHEHUS IIPU PEIICHHWH 3a7ad, BO3HHUKAIOIIMX B JPYTHUX
y4€OHBIX IPEeIMETAX.

OyHKIUU

HaxoauTs 3HaueHune (PyHKIMK N0 33JJaHHOMY 3HAUCHHUIO apTyMEHTa;

HaXO/UTh 3HAYEHUE apryMEHTa I10 33/JlaHHOMY 3HAYEHUIO0 (DYHKIIMM B HECJIOXHBIX CUTYaIUX;
OIPEAEIIATh MOJ0XKEHUE TOUKH MO €€ KOOpAUHATaM, KOOPAUHATHI TOUKU IO €€ MOJIOKEHUIO Ha KO-
OpAVHATHOM IUIOCKOCTH;

1o rpaduKy HaxXOJAWUTh O0JIACTh OIpPENEIECHMs, MHOKECTBO 3HAYEHHUM, HYIM (PyHKLIUHU, TpOMeE-
KYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKM BO3pAcTaHUs M yObIBaHMs, HauOoJjblllee U HaUMMEHbIIEe
3HaYeHUS (DYHKIIHH;

CTPOUTH rpauK JIMHEWHON QYHKIINH;

MIPOBEPATH, ABISETCA JIM TAaHHBIN rpaduk rpadukom 3amaHHON (QyHKIMM (JMHEWHOW, KBajapa-
TUYHOM, 00paTHON NPONOPLUOHATIBHOCTH);

OTIPENIeNIATh MPUOIMKEHHBIC 3HAUEHHS KOOPMHAT TOYKH NepeceueHus rpadukoB GyHKINII;

oIepupoBaTh Ha 0A30BOM YpOBHE MOHATUSAMU: MOCIIEA0BATENBLHOCTh, apu(pMeTHYECKas Iporpec-
cusl, FeOMETpUYECKasl POTrPeCCHUs;

pelaTh 3aJaud Ha MPOTrpecCUH, B KOTOPHIX OTBET MOKET OBITh MOJIy4Y€H HENOCPEICTBEHHBIM
oJicdeToM 0e3 mpuMeHEHHUS PopMYyII.

B noBceiHEBHOM KM3HU U ITPU U3YyYEHUH JPYTHX MIPEIMETOB:

WCIOJIb30BaTh TpaUKU pealbHBIX MPOLIECCOB U 3aBUCHMOCTEN Ji ONpeAeNieHUs] UX CBOWCTB
(HauOonpILIMEe M HAMMEHBIINE 3HAYEHUs, TPOMEXYTKH BO3pacTaHUs M yObIBaHUS, 00JAaCTH MOJIO-
JKUTEJIbHBIX U OTPULATEIbHBIX 3HAYEHUN U T.I1.);

HCIOJIb30BaTh CBOMCTBA JIMHEHHON (DYHKIMU U ee TpaduK Ipu pelIeHnH 3aad U3 Jpyrux ydeo-
HBIX TIPEIMETOB.

CraTucTika ¥ TEOpHsl BEPOSATHOCTEN

Nwmetps mpeacTaBieHue O CTaTUCTUYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTH CIy4ailHOro COOBI-
TS, KOMOMHATOPHBIX 33jjauax;

pemarh npocTeiliye KOMOMHATOPHBIE 331a4M METOAOM IMIPSIMOTO U OpPraHU30BaHHOTO Iiepedopa;

MIPEJCTABIATh JaHHbIE B BUJIE TaOIUIL, JUAarpaMMm, rpauKoB;

YUTaTh UH(OPMALINIO, IPEJICTABICHHYIO B BUIE TaOIUIIbI, TUarpaMMbl, Tpaduka;

OIpeJIeNIATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;

OLICHHUBATh BEPOSITHOCTH COOBITUS B IPOCTEUIINX CIyYasiX;

UMETb MPECTABICHUE O POJIM 3aKOHA OOJIBIIMX YHCET B MACCOBBIX SIBICHUSX.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

OLIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BApUAHTOB METOJIOM Iepedopa;

MMETh MPEJCTaBIEHNE O PO MPAKTUYECKHU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH;

CpPaBHMBAaTh OCHOBHBIE CTATHCTUYECKHE XAPAKTEPUCTHUKH, TOJYYEHHBIE B IPOLECCE PELICHUS
MPUKIIATHON 3a/1a4M, U3YUEHUS PEaIbHOTO SIBJICHMUS;

OLIEHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUI U SBJICHUN B HECTIOXKHBIX CUTYAIHSX.

TexcToBBIE 3a1aUN

Perrate HecI0XKHbBIE CIOKETHBIE 33]1a4l Pa3HbIX TUIIOB Ha BCe apr(pMeTHUeCKUe AeHCTBHS;

CTPOUTH MOJIEJNb YCIOBHS 3a/1auMl (B BUJE TAOJIUIIbI, CXEMbI, PUCYHKA WJIM YpaBHEHHs ), B KOTO-
po¥i JaHbl 3HAYEHMS IBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C LIEJIBIO TOMCKA PELICHMS 3a/1a4H;



OCYIIECTBIIATH CIIOCOO MOWCKA PELICHUS 3a/1a41, B KOTOPOM PACCYXKAECHUE CTPOUTCS OT YCIOBHUS
K TpEOOBAHUIO UM OT TPEOOBAHMS K YCIIOBHUIO;

COCTABJIATH IUIAH PELICHUS 3a]1a4H;

BBIJICIIATH 3TAIlbl PEIICHUS 3a/1a4H;

MHTEPIIPETUPOBATH BBIYUCIUTENBHBIE PE3YyJIbTaThl B 3a7a4€, UCCIEA0BATh ITOJIy4YEHHOE PEILICHUE
3aJa4H;

3HATh pa3IMyhe CKOPOCTe 00BEeKTa B CTOSIUEH BOJE, MPOTUB TEUCHUS U 1O TEUECHUIO PEKH; pe-

11aTh 3a/1a4¥ Ha HaXOXKACHHUE YaCTU YMCIIa M YUCIIA 10 €r0 YacTH;

pelaTh 3a7auu pa3HbIX TUIOB (Ha paboTy, HA MOKYIIKH, HA JABHKCHHE), CBA3BIBAIOIINX TPU BeE-
JIMYHHBI, BBIICIATD 3TH BEJIMYMHBI M OTHOLIEHUS MEKIY HUMU;

HaxOJUTh IIPOLIEHT OT YMCJIA, YUCJIO II0 IIPOLIEHTY OT HEr0, HaXOAUTh IPOLEHTHOE CHUKCHHE
WJIM ITPOLIEHTHOE MTOBBIIICHUE BEJIUYHHBI;

peuiaTh HECJIOKHBIE JIOTHYECKUE 3aJa4l METOJOM PacCyKICHUM.

B noBcenHEBHOM KM3HU U ITPU U3YYEHUH JPYTUX IIPEIMETOB:

BBIIBUTATh TMIIOTE3bl O BO3MOXHBIX MPEENIbHBIX 3HAYEHUSX MCKOMBIX B 33/aye BEIMYUH (Je-
JaTh PUKUTIKY).

Hcropust maTeMaTuku

OnuceiBaTh OTAEIBHBIE BBIIAIOIIMECS PE3YJIbTAThI, MIOJIYYEHHBIE B XOAE Pa3BUTHUs MaTeMaTUKU
KAaK HayKH;

3HATh IPUMEPBI MATEMATUYECKUX OTKPBITHH U UX aBTOPOB, B CBA3M C OTEYECTBEHHON U BCEMUD-
HOH UCTOpHEH;

IIOHMMATh POJIb MATEMATUKH B pa3BUTHM Poccun u Mupa; NpuBOIUTH IPUMEPBI U3 OTEYECTBEH-
HOM ¥ BCEMUPHOU HCTOPUHU MAaTEMATUYECKUX OTKPBITUI U UX ABTOPOB;

MeTtopl MaTeEMaTUKH

Br16upaTh moaxoadmuil U3y4eHHbIM METO JJIs pEelIeHUs U3YyYEHHBIX THUIIOB MaTeMaTHYECKUX
3ajay; PemaTh CIO’KETHBIE 3a/1a4d Pa3HbIX THIIOB HA BCE apu(pMeTHUYECKUE ACHCTBUS;

[IpumensTh criocod moucka peleHus 3aadu, B KOTOPOM PacCyKJI€HUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WK OT TPEOOBaHMS K YCIOBHIO;

[IpuBOIUTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH NEUCTBUTEIBHOCTH U
MIPOU3BEICHUAX UCKYCCTBA.

Buinycknux nonyuum eo3moodicnocms nayuumscs 6 7-9 knaccax 071 obecneuenus 603MOICHOCMU
YCheutHo20 nPoOOIdICEHUsL 00PA308aHUA HA OA3080M U Y2TYOIEHHOM YPOGHSX

DNeMEeHTHI TEOPUH MHOXKECTB U MAaTEMAaTUYECKOM JIOTUKU

Onepuposéamv 6 noHAMUAMU: Onpedenenue, meopemd, aKkCuomda, MHONCECMBO, XAPAKMEPUCU-
KU MHOJICECMEa, 2NeMeHm MHOJCEeCmEd, nycmoe, KOHeUHoe U DeCKOHeUHOe MHOACECB0, NOOMHO-
HCeCmB0, NPUHAONEIHCHOCb, BKIIOUEHUE, PABEHCTNEO MHONCECTE,

u300padicams MHONCECMBA U OMHOUEHUE MHOICECIE C NOMOWbIO KPY208 Jiliepa;

onpeoeniams NPUHAONEHCHOCMb INEeMEHMa MHONCECMBY, 00beOUHEHUI0 U NepeceyeHulo MHO-
oHcecmse;

3a0a8amv MHOMCECMBO C NOMOWbIO NEPEHUCTIEHUS INEMEHMOE, CLO8ECHO20 ONUCAHUS,

onepuposamv NOHAMUAMU. BbICKA3bIEAHUE, UCMUHHOCMb U JOHCHOCMb 6bICKA3bIBAHUS, OMPU-
yaHue 8blCKA3bIBAHUL, ONepayull Hao GbICKA3bIGAHUAMU. U, UNU, He, YCIIOBHbIE BbICKA3bIGAHUS (UM-
nauKayuu);

CMpoUmb 6blCKA3bIBAHUSA, OMPUYAHUS BbICKA3bIEAHUI.

B noBceHeBHOM KNU3HU U IPU U3YYEHUU APYTHX IPEAMETOB:

CmMpoums Yenouky yMOo3axIo4eHUull Ha OCHO8e UCNOb308AHUSA NPABUTL JIO2UKU,

UCNONBL3068AMb MHOJICECEA, ONEPAYUU C MHOICECMEAMU, UX cpagduyeckoe npedcmasnenue Os
ONUCAHUS PEAIbHbIX NPOYECCO8 U AGNEHUI.

Yucna

Onepupoeéamv NOHAMUAMU. MHOICECMEO HAMYPANbHLIX YUCEN, MHOICECMEO UeablX Yucel,
MHOJICECBO PAYUOHANLHBIX YUCET, UPPAYUOHATbHOE YUCILO, KEAOPAMHbIL KOPEHb, MHOICECHBO
0elicmeUmenbHbIX YUcel, 2e0MeMmpUdecKas UHmMmepnpemayus HamypaibHbulX, YeavlX, pAyuOHAIbHbIX,




0elicCmeumenbHblX Yuce,;

NOHUMAM®b U 0OBACHAMb CMBLCTL HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

BbINOIHAMb GLIYUUCTEHUSA, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOB PAYUOHATILHBIX GbIUUCTEHULL,

BbINONIHAMb OKPY2/leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCA,

npeocmasisims PAyUoOHAIbHOE YUCIO 8 BUOe OeCAMUYHOU OpoOU

VROPAOOHUUBAMb YUCAA, 3ANUCAHHbIE 8 8UOe ODLIKHOBEHHOU U 0eCAMUYHOU OpodU; HAXooumo

HO/l u HOK uucen u ucnoiv3o8amo ux npu peuwieHuu 3a0a4,

3HamMb onpeoenenue NOHAMUS, YMemb NOACHAMb €20 CMbICIL, YMemb UCHONb308AMb NOHAMUE U

€20 C80UCMBA NPU NPOBEOCHUU PACCYICOEHUN, OOKA3AMENbCME, PeuleHUuy 3a0ay.

B moBceHEBHOM KU3HU U NIPU U3yYSHUH JIPYTUX MPEIMETOB:

NPpUMEHSIMb NPABULA NPUOIUNCEHHBIX 8bIYUCIEHUL NPU PEUeHUY NPAKMUYeCKUX 3a0ay U peule-
HUU 3a0ay Opy2ux y4eOHblX npeomemos;

BbINOJIHAMb CPABHEHUE PEe3YIbMAMOo8 6bIUUCLIEHUN NPU PEUEHUU NPAKMUYEeCKUX 3a0ay, 8 mom
yuycne npUOIUINCEHHBIX BbIYUCTEHULL,

COCMABIAMb U OYEHUBAMb YUCILOBbIE BbIPAIICEHUS. NPU PEUEHUU NPAKMUYECKUX 3a0ay u 3a0ay
U3 Opyeux yueoHvlx npeomMemos;

3anUCHI6AmMb U OKPY2IsiMb YUCTIO8blE 3HAYECHUS PEaibHbIX GeIUYUH C UCNOIb308AHUEM PA3HBIX
cucmem usmMepeHusl.

ToxnecTBeHHBIE TPe0Opa30oBaHuUs

Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHbLIM NOKA3ameneM, CmeneHu ¢ yeavblM ompu-
yamenbHbiM NOKA3amesnem;

BbINOIHAMb NPEe0OPA308AHUSL YENbIX BbIPANCEHUN. 0eliCMEUsl ¢ OOHOUIEHAMU (CTIOJCEHUe, BbIYU-
mawue, YMHOJICeHUe), Oeticmeusi ¢ MHO2OUJIeHAMU (CLOJICeHUE, 8bIYUMAHUEe, YMHONCEHUE),

BbINOIHAMb PA3NIONCEHUE MHO20YLEHO8 HA MHOMCUMENU OOHUM U3 CHOCO008. BbiHeCeHue 3a
CKOOKY, 2PYNNUpOBKA, UCNONb308AHUE POPMYT COKPAUWEHHO2O YMHONCEHUSL,

8b10€e1AMb K8AOPAM CYMMblL U PAZHOCMU OOHOYIEHO8;

PACKAAObI8AMb HA MHONCUMENU KEAOPAMHbBII MPEXHUTICH,

BbINOIHAMb NPEOOPAZ0BANUSL BLIPANCEHULL, COOEPHCAUUX CIENEHU C YeTbIMU OMPUYAMETbHbIMU
NOKA3amesiMu, nepexooums om 3anucu 8 uoe CMeneHu ¢ YeiviM OmpuyameibHbiM noKazamenem
K 3anucu 6 gude opoou;

BbINOIHAMb NPeodPaA3068aHUsi OPOOHO-PAYUOHATILHBIX BBIPANCEHULL: COKpayeHue Opoobell, npuse-
OeHue aneebpauyeckux opodei K 00weMy 3HameHameno, Cl0dceHue, YMHoNceHue, oeleHue aneeo-
paudeckux opobelti, 8036edenue aneedpauieckou 0poou 8 HAMYPAILHYIO U Yeryio OMPUYamenbHyio
cmenemy;

BbINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHUU, COOEPAHCAWUX KBAOPAMHbIE KOPHU,

8b10€AMb K8AOPAM CYMMbl UIU PA3HOCMU O8VUIICHA 8 BbIPANCEHUSX, COOepAHCAUUX K8aopam-
Hble KOPHU

BbINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHULL, COOEPHCAUJUX MOOYTb.

B noBceiHEBHOM KU3HU U NIPU U3yYEHUH JIPYTHX MPEIMETOB:

BbINOIHAMb NPE0OPA308AHUS U OCUCMEUS C YUCTIAMU, 3ANUCAHHBIMU 8 CAHOAPMHOM 8U0e;

8bINOIHAMb NPE0OPA30BAHUS ANCEOPAULECKUX 8bIPANCEHUN NPU peuleHUul 3a0ay OpY2ux y4eOHbIX
npeomemos.

YpaBHEHHS U HEPABEHCTBA

Onepuposamv NOHAMUAMU. YPAGHEHUE, HEePABEHCHB0, KOPEeHb YPABHEHUs, peuleHue HepaseH-
CcmMea, pasHOCUNbHbIE YPABHEHUS, 001ACMb Onpedelenus YpasHeHus (Hepasencmed, CUcmembl ypas-
HeHULl UIU HepaBeHcms),

pewams nuHelinble YPasHeHUsA U YPAGHEHUsl, CBOOUMbLE K TUHEUHbIM C NOMOWbIO MOHCOECBEH-
HbIX NPeobpa3068aHul;

pewams KeaopamHule YpasHeHUs. U YPAGHEeHUs, C800UMble K K8AOPAMHBIM C NOMOWbIO MOAHcOe-
CMBEHHBIX NPeodpa306anull;



IV JA *)
pewams OpoOHO-TUHElIHblEe VPAGHEHUSL,

pewams ypasuenus euoa X ~ #;

pewams ypagHeHuss ChoCOO0M pPa3N0HCEHU HA MHONCUMENU U 3AMeHbl NePeMeHHOU,

UCNONIBL3068aMb MEMOO UHMEPBANO08 OJisl peUuleHUsl YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,

peuiams TUHeliHble YPAGHEeHUs U HePABEHCMBA C NaAPaAMempamu,

peuiams HecloNHCHbLe K8aOPAmHble YPAGHEHUS ¢ NAPAMEMPOM,

peulams HeCl10HCHbLE CUCEMbL TUHEIHbIX YPAGHEHUU C Napamempamu,

peuiams HeCl0HCHbLE YPABHEHUS 8 YEelblX YUCILAX.

B nosceonesnoti srcuznu u npu uzyyenuu Opyeux npeomemos:

cocmasnsaims U peuams JuHelHble U KeaopamHvle YPAGHeHUsl, YPAGHEeHUs, K HUM C800Auuecs,
cucmembl TUHENHbIX YPAGHEHUU, HepaBeHCme NPU peuleHul 3a0ay Opy2ux y4eOHblX npeomemos;

8bINOIHAMb OYEHKY Npasoono0oduUs pe3yivmamos, NONYYAeMblX NpU peueHUu JUHEUHbIX U
K8AOPAMMbIX YPASHEHUU U CUCIEM JTUHEUHbIX YPAGHEHU U HePABEHCME NPU peuleHuY 3a0ay4 Opy2ux
VueOHbIX npeoMemos,

8bIOUPAMb COOMEEMCMBYIOUWUE VPAGHEHUS, HEPABEHCMEA UMY UX CUCMeMbl O]l COCMABIeHUs
Mamemamuyeckol Mooenu 3a0aHHOL PealbHOU CUMYayuy Uiu NPUKIaoHOU 3a0adu;

yMemyb UHmMepnpemuposamy NOAY4YEeHHbIL NPU peuleHuU YpaeHeHUs, HepaseHCmaea Uiy CUCmembl
pe3yibmam 6 KOHmeKcne 3a0aHHOU PeanlbHOl CUMYayuy Uiy NPUKIaoHoU 3a0a4u.

DyHKIMHU

Onepuposams nousmusamu: QYHKYUOHAIbHASA 3A8UCUMOCTb, DYHKYUS, 2paguKk GyuKyuu, cno-
cobbl 3a0anus QYHKYUU, apeymenm u 3Hauvenue QYHKYuU, 001acms onpeoeieHuss U MHOHICeCmE0
3HaueHuti QyHKYUuY, HyIU GYHKYUU, NPOMEN’CYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (DYHKYUU,
YeMmHOCMb/HeYemHOCMb PYHKYUU,

cmpoumv epaghuku TUHEHOU, KeaOpamuuHou YHKYull, 00pamuol nponopyuonaibHocmu, K

y -~ a. H """ i— 3/_ | |
@yukyuu suoa: XDy =Wy X=V
Ha npumepe Keaopamu4Hol QYHKYuU, UCnoib306ams npeobpasosanus cpaguxa @yuxyuu Y=f(x)

s nocmpoenus epagpuxos hynkyui v= 2y HERES

COCMABIAMb YPAGHEHUs. NPAMOU NO 3A0AHHBIM YCIOBUAM: NPOX0OsAuell uepe3 06e MOouKU C 3a-
OaHHBIMU KOOPOUHAMAMU, NPOX0Osiuell yepe3 OAHHYI0 MOYKY U NaAPAIIelbHOU OAHHOL NPIMOLL,

uccneoosams QYHKYuIO no ee epapuxy;

HAXo0Uumov MHONCECMB0 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU
K8aOpamu4Hou hyHKyuu,

ONepupoBamb NOHAMUAMU. NOCIE008AMENIbHOCHb, APUGMEMULECKasi NPOSPECcCUsi, 2eOMempu-
yeckas npoepeccusi;

pewams 3a0ayu Ha apu@BMemudecKyio U 2eOMempuieckyio npocpeccuio.

B noBceHEBHOI KU3HU U TTPHU U3YYSHHUH APYTUX MPEIMETOB:

UNTIOCIPUPOBAMb C NOMOWbIO 2padUKa PeanrbHyl0 3a8UCUMOCTb UYL NPOYecC O UX Xapaxkme-
pucmuxam;

UCNOIbL306aAMb CBOUCMEA U 2pAPUK KEAOPAMUYHOU QYHKYUU npu peuwlenuu 3aoayd u3 [pyaux
VUeOHbIX NPeOMemos.

TexcroBble 3a1a4n

Pewamsb npocmule u cnodxicuvie 3a0a4u pazHulxX MUnoe8, d Makice 3a0ayu NOGbIUEHHOU MpPyOHO-
cmu;

UCNOIL308aAMb PA3HblE KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay 0/ NOCMPOeHUs
HOUCKOBOU CXeMbl U peuleHUs 3a0ay;

Pazuuams Mooeib meKcma u MoOoelb peuleHus 3a0adu, KOHCmMpyuposams Kk 00HoU mo/lenu pe-
WeHUsL HECTIONHCHOU 3A0ayU pa3Hble MOOenU MeKCma 3a0ayu;

3HAMb U NPUMEHSAMb 004 cnocoba noucka peulenus: 3a0ay (om mpebdo8arus K yCio8uio u om
YCo8us K mpebo8anuro);



MOO0enupo8ams paccyiHcoeHusi npu NOUCKe peuleHus 3a0a4 ¢ NOMOWbIO 2pagh-cxembl, 8bl0eIAMb

IManvl peuteHus 3a0auu U COOEPHCAHUE KAHCO020 IMand,

yMemb 8b10Upamsb ONMUMANbHBIUI MEMOoO peuleHUus 3a0adu U 0CO3HABAMb 8blOOP Memood, pac-
CMAmMpusams pasiudnsle Menmoobl, HAXO0UMb PA3HbLE PEUEHUs 3a0a4l, eClU B03MONCHO,

AHATU3UPOBANb 3aMPYOHEHUs. NPU PEUeHUU 3a0aY,

BbINOHAMb PA3IUYHBLE NPeoOPA308aAHUS NPEOTONCEHHOU 3a0aul, KOHCMPYUPO8ams HOBblE 3d-
oauu u3z OAHHOU, 8 MOM Yucie 0OpamHbvle;

UHMEPNPEMUPOBAMb GbIUUCIUMENbHbIE PE3YIbMAmbl 8 3a0aue, UCCied08amsb NOJLYUEHHOE pe-
wieHue 3a0a4u,

AHATU3UPOBAMNL BCEBOZMOICHBIE CUMYAYUU B3AUMHO20 PACHOLONCEHUSL O8YX 00BLEKMO8 U UsMe-
HeHue UX Xapakmepucmuk npu COBMeCMHOM O8UNCEHUU (CKOPOCMb, 8peMs, pACCmosaAHUe) npu pe-
weHuu 3a0ay Ha 08UMICEHUE 08YX 00BEKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONOJIONCHbIX HANPAs/ie-
HUSAX,

UCCE008aMb BCEBO3MOICHbIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UJICEHUe NO peKe, paccmMam-
pueamuv pasmvie cucmembvl Omcuema;

pewams pazsHooopasHvle 3a0a4u «HA YaACmuy,

pewams u 000CHOBbIBAMb CB0€ peuleHue 3a0ay (8blOensamb MAmMmemMamuyecKylo OCHO8Y) Ha
HAXO0JICOEHUe YaCmU YUCLA U YUCIA NO €20 YACMU HAd OCHO8E KOHKPEMHO20 CMbLCILA OPOOU;

0CO3HABAMb U OOBACHAMb UOEHMUYHOCMb 3A0aY PA3HBIX MUNO8, CEA3bIBAIOWUX MPU BeIUYUNBL
(Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE), 8bI0ENAMb MU BEIUUUHBL U OMHOWEHUS MeAHCOY HUMLU,
NPUMEHAMb UX NPU PeueHUU 3a0ay, KOHCMpPYUposams coOOCMEeHHble 3A0ay YKA3AHHbIX MUNO08;

811a0emb OCHOBHbIMU MEMOOAMU PeUleHUsl 3a0ay Ha CMeCU, CHIABbL, KOHYSHMPAyUU,

pewams 3a0a4u Ha NPOYEHMbL, 8 MOM YUCTe, CONHCHbLE NPOYEHMbL ¢ 0O0CHOBAHUEM, UCHOIb3YSL
pasuvie cnocoowl,

pewams jo2udecKue 3a0ayu pasHblMu cnocoobamu, 8 mom ducie, ¢ 08ymMs OJIOKAMU U C MPeMs.
O10KAMU OAHHBIX C NOMOWbLIO MAOIUY,

pewams 3a0ayu N0 KOMOUHAMoOpUKe U meopuu 6epOSIMHOCMEN HA OCHO8e UCNOb308AHUS U3Y-
YEHHBIX MEMOO08 U 0OOCHOBLIEAMb PEUUEHUE,

peuams HeClodCHble 3a0ayu N0 MamemMamuieckol cmamucmuxe;

0671a0emb OCHOBHBIMU MEMOOAMU PeUleHUsl CIOHCEMHBIX 3a0ay. apuhmemudeckuil, areebpauye-
cKUtl, nepedop 6apuUaHmos, 2eomempuieckuil, 2paguieckuil, NPUMeHAMb UX 8 HOBbIX NO CPABHEHUIO
C U3YUEHHBIMU CUMYAYUSIX.

B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:

8bLOEIAMb NPU PeUuleHUl 3a0ay XapakmepucmuKky paccmampueaemoll 6 3a0ave cumyayuu, om-
JIUYHble OM PeanbHbIX (e, Om KOMOpulX aOCMpacupoBanucs), KOHCMpyupo8ams Ho8ble CUMYayuu
C yuemoM Mux Xapakxmepucmux, 6 YaCMHOCMU, NPU peueruy 3a0ay Ha KOHYEHMpayuu, yuumol-
8amb NIOMHOCMb 8eUecmad,

pewams U KOHCMpYuposams 3a0a4i Had 0CHO8e PACCMOMPEHUsL PEANbHbIX CUMYAyull, 8 KOmo-
DPbIX He mpebyemcsi MmOuHbILL 6bIYUCTUMENbHBII pe3yibman,

pewams 3a0ayu Ha 08UdCeHUe NO peKe, paAcCMampusas pasHule CUCeMbl Omcyemd.

Craructuka u Teopus BEpOSTHOCTEN

Onepupoeamv noHAMUAMU: CIMOLOYamMble U KPY208ble OUASpamMmbl, Mmadauybl OaGHHbIX, CpeoHee
apugmemuueckoe, Meouaua, Hauboivulee U HAUMEHblUlee 3HAYEHUS BbIOOPKU, PA3MAX 6blOOPKU,
oucnepcusi u cmaHoapmHoe OmKIOHeHUe, CLYYAUHASL USMEHUUBOCTb,

ussneKamov UHGoOpMayuro, NpedCmasieHHy0 8 mabauyax, Ha OUuazspammax, papuxax;, cocmas-

JSIMb MabaUYsl, CMPOUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

onepuposamv NOHAMUAMU. PAKMOPUAT YUCTA, NEPECMAHOBKU U codemanus, mpeyeonvruk Ilac-
Kas,

NPUMEHSIMb NPABGUILO NPOU3BEOEHUs NPU PeUeHUU KOMOUHAMOPHBIX 3a0al;

onepuposamv NOHAMUAMU. CAVUAUHBIL ONbIM, CIVYAUHBIL 8bIOOD, UCHbIMAHUE, YNeMEHMAPHOe
caydatinoe cobvimue (Ucxo0), Kiaccuieckoe onpeoeieHue 6epOImMHOCMU CIYYAUHO20 COObIMUA,
onepayuy Hao CIY4AUHLIMU COOLIMUAMU,



npeocmasiams UHGOPMAYUIo ¢ NOMOWbIO Kpy208 Jiliepa;

peuiams 3a0a4u Ha GblYUCTIeHUe 8ePOAMHOCIU C NOOCYEMOM KOIUYeCmed 8apuanmos ¢ nomo-
WbI0 KOMOUHAMOPUKU.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

u361eKamov, UHMEPNPEMUpo8ams U npeoobpazoeviéams UHGOpMayulo, npeocmagieHHyo 8 mao-
JUYAxX, Ha OUAPaMMax, epagukax, ompaxicauyio ceoUCmMea U Xapakmepucmuky peaibHulX npo-
Yeccoe u AGNeHUl;

onpeoensims CMAmUcmuyecKue XapaKxmepucmuku 8bl00poK no madauyam, ouazpammam, 2pa-
@ukam, 8bINOIHAMYb CPAGHEHUE 8 3ABUCUMOCU OM YellU PeueHUsl 3a0adu;

OYEHUBAMb 8ePOAMHOCHIb PEaNbHbIX COObIMULL U ABTIEHUI.

3.Coaep:kanue Kypca ajaredopnl B 7-9 Kjiacce

Copepxanue Kypca anreOpsl 7-9 kinaccax MpeCcTaBlIeHO B BHJIE CIECIYIOIINX COJEPKaTEIbHbBIX
paznenoB: "Auareopa', "UnciaoBbie MHOKecTBa'", "@yHknun'", '"IjieMeHTHI IPUKJIATHON Ma-
TeMaTuKHU', ""AJiredpa B HCTOPHUYECKOM Pa3BUTHH' .

Coneprkanue paszzaena "Aqaredpa' hopMupyeT 3HaHUS O MATEMATUUYECKOM SI3BIKE, HEOOXOIUMbIE
JUTSI pEIICHUs MaTeMaTHUeCKUX 3a7ia4, 3a7a4 U3 CMEXKHBIX JIMCLUUIUINH, a TAKXKe MPAKTUYECKUX 3a-
nad. M3ydyenne marepuana cnocoOCTByeT GOPMHUPOBAHUIO Y YUAIIUXCSI MATEMAaTHIECKOTO arapara
pellIeHus 3a1a4 ¢ TOMOIIbIO YpaBHEHUI, CUCTEM YpaBHEHHI U HEPABEHCTB.

Marepuan 1aHHOTO pasjiesia MPeACTaBICH B acleKTe, CIIOCOOCTBYIOMEM (OPMHUPOBAHUIO Y
yualmxcs yMEeHHUs 0JIb30BaThcsl anroputMaMu. CyiiecTBeHHas pOjib MPU 3TOM OTBOAMTCS Pa3BU-
TUIO AJITOPUTMHUYCCKOI'O MBIIIJICHUSA - BaKHOM COCTaBJIﬂIOHIeﬁ HHTCJUICKTYAJIbHOT'O pa3BUTHUSA YC-
JIOBEKa.

Conepxanue pazznena "UuceoBble MHOKeCTBA'' HALEIEHO HA MATEMAaTUYECKOE Pa3BUTHE yda-
UXxcsi, POPMUPOBAHUE Y HUX YMEHUSI TOUHO, CKATO U SICHO M3JIaraTh MBICIU B YCTHOM U MUCbMEH-
HOH peun. MaTepuai pa3zena pa3BUBAET MOHATHE O YUCIIE, KOTOPOE CBSA3aHO C U3yYEHUEM JeHl-
CTBUTEJILHBIX YHCEIL.

Hens conepxanus pazaena "OyHkuumn' - mogydyeHUe NIKOJIbHUKAMH KOHKPETHBIX 3HAHUH O
(GYHKLIMU KaK BaXKHEHIIeH MaTeMaTUYecKoi MOJIeNH JUIsl ONMCAaHUs M UCCIIEI0BAaHMsI ITPOLIECCOB U
ABJIEHUH OKpy»katoliero Mupa. CooTBETCTBYIOIIMIM MaTepHal cliocoOCTBYET pa3BUTHIO BOOOpaxke-
HUS 1 TBOPUECKUX CITOCOOHOCTEH YHallMXCsl, YMEHHIO UCTIOJIb30BATh PA3IMUHbIE SI3bIKU MaTeMaTH-
KU (CIIOBECHBIN, CUMBOJIMYECKHH, rpapuueckuit).

Copepxanue pazaena "JaeMeHThl NPUKJIAAHON MATeMaTUKH'' pacKpbIBAaeT MPUKIIATHOE U
NPaKTUYEeCKOe 3HaUCHHEe MaTeMaTHKH B COBPEMEHHOM Mupe. Martepuai 1aHHOTO pasjiena crnocoo-
CTBYeT (POPMHUPOBAHUIO YMEHUH MPEJCTABIATh U aHAJIM3UPOBATh PA3IUUYHYI0 HH(POPMAIMIO, TOHU-
MaHMIO BEPOSTHOCTHOT'O XapaKTepa peabHbIX 3aBUCUMOCTEIA.

Paznien " Asredpa B HCTOpHYECKOM Pa3BUTHHU" TIpeHAa3HAYEH Ui (OPMHUPOBAHUS IIPECTaBIIe-
HUI 0 MaTeMaTHKE KaK YacTH YeJIOBEUYECKON KYJIbTYpBbI, /ISl OOIIEro pa3BUTUS IIKOJILHUKOB, CO-
3/1aHUS KYJIbTYPHO-UCTOPUUYECKON Cpeibl 00YUEHUsI.



4. TemaTH4yeckoe IJIAHNPOBaHKE. Ajaredopa. 7 Kjacc

(ucmosib3yercs | BapuanT, 3 yaca B Heaenio, Becero 105 yacon)

XapakTepucTHKA OCHOBHBIX BH/I0B

Homep Copnepxxanue yueOHOT0o KosnnuectBo AeATeJIbHOCTH YYeHUKA
naparpadga MarepuaJjia (Ha ypoBHe y4eOHBIX JAeicTBHIl)
I 1
I'nasa 1
JIuneiiHoe ypaBHeHHe 15 17
¢ OTHOM MmepeMeHHOMH
1 Beenenue B anredpy 3 3 Pacnosznasams 4uCIIOBBIE BRIPAKESHUS U
_ BBIPAXEHUS C IEPEMEHHBIMU, JIMHEIHbIE
2 HHHefIHoe YpaBHCHHC C 5 6 ypaBHeHus. [IpuBoANTH NpUMeEpHI BbI-
OZIHOM TICpEMCHHON paXEHUM C IEPEMEHHBIMHM, JIMHEHHBIX
3 PelrieHe 3214 ¢ TOMO- 5 6 ypaBHeHU. COCTaBISATh BBIPAXKEHUE
11O ypaBHEHHit C TIEPEMEHHBIMHU I10 YCIIOBHUIO 33/1a4H.
BrimonHsATs IpeoOpazoBaHus BhIpaxke-
[loBTOpEeHue u cucremaTu- 1 1 HUM: IPUBOAUTH [10J00HbIE CllaraeMble,
3auust yueOHOro Marepua- packpbiBaTh CKOOKH. HaxonuTh 3Have-
na HUE BBIPAXKECHHS C IEPEMEHHBIMU MPU
3a/IaHHBIX 3HAYEHUSX [IEPEMEHHBIX.
KontponbHas pabora Ne 1 1 1 Knaccudumuposats anredpanueckue
BbIpakeHMs. ONUCHIBATh 1I€JIbIE BbIPA-
KEHMUSL.
Dopmynuposams ONPEIEICHUE JIUHEH-
HOTO ypaBHEeHMs. PemaTs JIMHEHOe
ypaBHeHHe B o01ieM Buje. MHTteprpe-
TUPOBATh YpaBHEHUE KaK MaTeMaTHue-
CKYIO MOJIENIb PEAIbHON CUTYalUH.
OnuceiBaTh CXEMY peUIeHUS] TEKCTOBOM
3aJ1a4M, IPUMEHATDH €€ AJIs PEeIICHUS
3aja4
I'naea 2
Ilenbie BbIpaxkeHUs1 52 68
4 ToxknaecTBEHHO paBHbIE 2 2 Dopmynuposamn.:
BbIpakeHUs. ToxecTBa onpeoeneHus: TOXKAECTBEHHO PaBHbBIX
BBIPAXEHU, TOKECTBA, CTEIIEHU C
5 Crerenb ¢ HaTypailbHbIM 3 3 | marypansHemM mokazatenem, omHoUNeH,
TIoxasaresieM CTaHJAPTHOTO BU/A OJTHOUIIEHA, KO (-
6 CBOICTBA CTEHEHH C 3 4 (duIMeHTa OHOYJIEHA, CTETICHH OTHO-
HATYPaTBHBIM TTOKA3aTe- YJIEHA, MHOIOWIEHA, CTETIEHU MHOTO-
em HIeHa;
c6oticmea: CTENEHH C HaTypaJIbHBIM I10-
7 OQHOYWIEHEI 2 4




XapaKkTepucTHKA OCHOBHBIX BH/I0B

Homep Conep:kanue y4eOHOTo KosaunuyectBo AesiITeJIbHOCTH YYeHUKA
naparpada MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIA)
I 1
8 MHOro4JICHEI 1 2 KazaTelIeM, 3HaKa CTCIICHU,
npasuia: 10Ka3aTenbCTBa TOX/IECTB,

9 CiioxeHnue 1 BbMUTaHME 3 5 YMHOKEHUS OJJHOUIEHAa HA MHOT'OUJIEH,
MHOTOHJICHOB YMHOKEHUSI MHOTOUYJICHOB.
KontponbHas pabota Ne 2 1 1 Jloxazvieams CBOMCTBA CTENECHU C HATY-

paJIbHBIM MOKa3aTesieM. 3aluchIBaTh U

10 YMHOKEHUE OJTHOUIeHA 4 5 JIOKa3bIBaTh ()OPMYJIBI: IPOU3BEICHHS

Ha MHOTOYJIEH CYMMBI M Pa3HOCTH JIBYX BBIpaKEHUIA,
Pa3HOCTHU KBAJPATOB [BYX BBIPAKECHUMU,

1 YMHOKCHHE MHOTOLICHA 4 5 KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTU
Ha MHOTORICH JIByX BBIpaXCHHI, CyMMBbI KyOOB U pa3-

12 PasioykeHre MHOTOYJIEHOB 3 4 HOCTH KyOOB JIBYX BBIDQXKCHHH.

Ha MHOKHTEIN. Briuece- Buvluucnams 3HaueHNE BBIpAXKEHUN

H¥e OGIIEro MHOKHTEIS ¢ nepeMeHHbIMU. [IprMeHsTH CBOICTBA

33 CKOGKH CTETICHH TSI TPeoOpa30BaHus BBIpaKe-
HUH. BBRIMONHATE YMHOXKEHHE OHOYIIE-

13 Pasnoxxenne MHOTOWIEHOB 3 4 HOB U BO3BEJICHUE OJHOWICHA
Ha MHOXKUTENU. MeTon B cTerneHb. [[puBOINTE OTHOUIEH K
rpynmnupoBKHA CTaHJapTHOMY BULY. 3amnuceIBaTh MHO-
Korrtpostbhas paGota Ne 3 1 1 rO4IEH B CTaHIapTHOM BUJIE, OTpee-

JSATH cTeneHb MHorouwieHa. [Ipeobpaso-

14 TIpon3BeCHHE PA3HOCTH 1 3 4 BBIBaTh MIPOM3BECHUE OAHOWIECHA U

CYMMBI ABYX BBIPaXKCHUIA MHOTOYJIEHA; CYMMBI, Pa3HOCTHU, IPOU3-
BEJICHUS JIByX MHOTO4JIEHOB B MHOT'O-

15 Pa3HOCTh KBaJpaTOB IBYX 2 3 YIeH. BBIMOIHATE pa3ioKeHne MHOIO-
BBIPAXKCHUH YJieHa Ha MHOXKUTENU CIIOCOOOM BBIHE-

16 KBazipat cymmbI 4 5 ceHHrst 00IIEro MHOKUATENSA 32 CKOOKH,

croco0OM IpyMIUPOBKHU, MO GopMyIaM
U KBaJIpaT pa3HOCTH JIBYX .
BRIpaKeHH COKPAIIEHHOTO YMHOXEHUS U C IIPUMe-
HEHHEM HEeCKOJbKUX crocobos. Hc-

17 IIpeoGpaszoBaHKe MHOTO- 3 4 M10JIb30BaTh yKa3aHHBIE MTpeoOpa3oBa-
4JIeHa B KBAJPAT CyMMbI HUS B IIPOLIECCE PEIIECHUS YPAaBHEHUH,
HJTH PA3HOCTH JIBYX BBIPa- JI0Ka3aTenbCTBa YTBEPXKACHUM, pelle-
WEHUIH HUS TEKCTOBBIX 3aJa4
KonTponbHas padota Ne 4 1 1

18 CymMma 1 pa3HOCTB KyOOB 2 3
JBYX BBIpAXKEHUHN

19 [Ipumenenue pa3nHMuHbIX 4 5
CIOCO00B PA3IOKEHHS
MHOTOYJIEHa Ha MHOKHTE-

m

[ToBTOpEHME U cucTemMaTu- 2 2
3anust yaueOHOro Marepua-

na




XapaKkTepucTHKA OCHOBHBIX BH/I0B

Homep Conep:kanue y4eOHOTo KosaunuyectBo AesiITeJIbHOCTH YYeHUKA
naparpada MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIA)
I 1
Kontposnbnas padora Ne 5 1 1
I'nasa 3
DYyHKIUT 12 18
20 CBs131 MEX1y BETMYUHA- 2 4 IIpusooums ipuMepsI 3aBUCUMOCTEN
mu. OyHKUIHS MEXK]ly BellnunHamu. Pasnuyate cpenu
3aBUCUMOCTEH (DyHKIIMOHAJIbHBIE 3aBU-
21 CrniocoOsb1 3aanust GpyHK- 2 4 CHMOCTH.
. Onucvleams noHAmMus. 3aBUCUMOU U
22 Fpa(I)I/IK (1)yHKLII/II/I 2 3 HE3aBHUCHMOM NEPCMCHHBIX, q)yHKIlI/II/I,
aprymMeHTa (QyHKIHHU; CIOCOOBI 3aaHus
23 Jluneitnas QyHKuus, €€ 4 5 ¢yHkun. PopMyIupoBaTh ONpeeIie-
rpadukK 1 CBOMCTBA HUS: 00J1aCTH oIpeieNeHust PyHKIUY,
oOnacty 3HaueHH HyHKIMH, Tpaduka
[ToBTOpEHME U cUCcTEMaTH- 1 1 (byHKIHH, THHEHHOH hYHKIHH, TPIMOiT
3anus yueOHOro Marepua- [IPOTIOPIHOHATHHOCTH.
1a Buiyucnams 3HaueHue GyHKINU O 3a-
KoutpossHas pabora Ne 6 1 1 JaHHOMY 3HaueHuIo0 aprymentTa. Co-
CTaBJIATh TAOJINIbI 3HAYEHUH (YHKIUH.
Crpouts rpaduk QpyHKUINH, 3aJaHHON
tabnuyHo. [To rpaduxy pyHkuuu, 8-
JSIOLIEICSl MOJIENIBIO peaJIbHOTO TPo-
1ecca, ONpeaeATh XapaKTePUCTUKU
sToro npouecca. CTpouTh rpadux Jiu-
HEHOHN QyHKIMM 1 IpsMON IPONOPLHU-
OHaJIbHOCTU. ONUCHIBATh CBOMCTBA ATUX
byHKIUI
I'nasa 4
Cucrembl JIMHEHBIX YPABHEHU 19 25
¢ ABYM# NepeMeHHbIMH
24 VYpaBHEHMS ¢ ABYMSI T1€- 2 3 IIpusooums npumepwl. ypaBHEHUS C
PEMEHHBIMA JBYMsI IEpEMEHHBIMU; TUHEHHOT O
N YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU; CH-
25 JluHeHHoe ypaBHEHHE ¢ 3 4 CTEMBI JIBYX JIMHEHHBIX YPABHEHUI
ABYM3I ICPCMCHHBIMH 1 C IByMsI IIEPEMEHHBIMH; pealIbHBIX MPO-
ero rpaduk I1€CCOB, JUIS KOTOPHIX YPaBHEHHE C JIBY-
26 CHCTeMBI ypaBHEHHiT ¢ 3 4 Msi [IEPEMEHHBIMH HITH CHCTEMA yPaBHE-
JBYMS TIepeMeHHbIMH. HUH ¢ ABYMSI IEPEMEHHBIMH SIBIISTFOTCS
'padudeckuii MeTox pe- MaTeMaTHYeCKUMHU MOJAEIISIMH.
LIEHHS CHCTEMBI ABYX JIH- Onpenensiteb, SIBASETCS JIM Mapa YUCe
HeltHBIX YPaBHEHHIT ¢ peLlIeHHEM TaHHOTO YPaBHEHHUS C IByMs
JIBYMS TIEPEMEHHBIMH TICPEMCHHBIMH.
Dopmynuposamn.:
27 Pemenue cucrem nmHen- 2 3 onpeoeneHus: pelieHNs] ypaBHEHHUS C
HBIX YPaBHEHUUN METOJOM




XapaKkTepucTHKA OCHOBHBIX BH/I0B

Homep Conep:kanue y4eOHOTo KosaunuyectBo AesiITeJIbHOCTH YYeHUKA
naparpada MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIA)
I 1
[10/ICTAHOBKU JByMsI IEPEMEHHBIMU; YTO 3HAYUT pe-
- IIUTh YPABHEHUE C ABYMS IIEPEMEHHbI-
28 Pemenue CHCTEM JIHHET- 3 4 Mu; rpadMKa ypaBHEHHS ¢ ABYMS TIEpe-
HBIX YpaBHCHII MCTOZIOM MEHHBIMM; TMHEHHOTO yPaBHEHUS C
CIOMCHIA JBYMsI IEPEMEHHBIMU; PEILICHUS CUCTE-
29 PeleHue 3a1a4 ¢ TOMO- 4 5 MBI }/paBHeHHfI C IByMs [I€PEMEHHBIMU;
IBIO CHCTEM JIHHEHHBIX ceoticmea ypaBHEHUH C IByMs Iiepe-
ypaBHeHHUii MEHHBIMH.
Onucviéams: CBOWCTBA rpaduka JTMHEH-
[ToBTOpEHME U cucTEMaTH- 1 1 HOT'O ypaBHEHHUs B 3aBUCMOCTH OT 3Ha-
3anus yueOHOro Marepua- yeHu# K03(hHUIUEHTOB, rpaduIecKuii
na METO/ PEeLLICHHsI CUCTEMBI JIBYX YpaBHE-
HUH C IByMsI IEpEMEHHBIMU, METO/T
Konrpomsnad pabora Ne 7 1 1 MOJICTAHOBKU M METOJ] CJIOKEHUS JJIs
pEILIEHUs] CUCTEMBI ABYX JIMHEHHBIX
YpaBHEHHH € IByMsI IEPEMEHHBIMHU.
Cmpoump Tpaduk TMHEHHOTO ypaBHe-
HUS C ABYMS IIepeMEeHHbIMU. Pemats
CHUCTEMBI JIBYX JIMHEHMHBIX YPaBHECHUI
C IByMsI IEPEMEHHBIMHU.
Pewams TexcToBbIE 337]a41, B KOTOPBIX
CUCTEMA JIBYX JIMHEWHBIX YPaBHEHHUH C
JIByMsI IEpEMEHHBIMU SIBJIIETCSI MaTeMa-
TUYECKOW MOJIEIIBIO PEATILHOTO MPOLIEC-
ca, U HHTEPIPETUPOBATH PE3YNbTAT pe-
LIEHUSI CUCTEMBI
IToBTOpEHHNE N cHCTEMATH3ALHA 7 12
y4eOHOro MmaTepuaJia
VYrpaxHeHus JUisl IOBTOPEHUs Kypca 6 11
7 xnacca
HToroBas KOHTpOJIbHAsA paboTa 1 1




TemaTHueckoe JIAHUPOBaHue. Ajareopa. 8 kiaace

(ucmosib3yercs | BapuanT, 3 yaca B Heaenio, Bcero 108 yacon)

XapakTepucTHKa OCHOBHBIX BU/10B

Homep Copepxanue yueOHOT0O KosnnuectBo AeSAITeTbHOCTH YUYEeHHKA
naparpaga MarepuaJjia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHI)
I I
I'nasa 1
PaumnonajibHbIe BbIpAKEHUS 44 55
1 Parmonansneie 1poou 2 3 Pacnosznasams 1ienvle panoHaIbHbIC
- BBbIpa)KE€HUsI, IPOOHBIE pallMOHAIbHbIE
2 OcoBHOE CBOHCTBO pa- 3 4 | BEIpakeHus, IPUBOHMTE IPUMEpHI Ta-
LHMOHAILHOH 1po6H KUX BBIpQXKEHUH.
3 CloKeHHE U BEIYUTAHUE 3 4 Dopmynuposams:
PAIHOHANBHBIX APOBEii ¢ onpeoenenus. PALHOHAIBHOTO BbIpazKe-
ONMHAKOBBIMH 3HAMCHATC- HUSA, JIONYCTHMBIX SHAUCHHUI NIepeMen-
TIIMI HOM, TOXXJIECTBEHHO PaBHBIX BbIpaXke-
HUI, TOXK/IECTBA, PABHOCHIILHBIX YpaB-
4 CrnosxeHue 1 BHIYUTAHNE 6 7 HEHUM, PallMOHAILHOI'O YPABHEHUS,
panMoHaIbHBIX Apo0eit CTENEHHU C HYJIEBBIM [1I0KA3aTeJIEeM, CTe-
C pa3HbIMU 3HaMEHAaTels- IIEHHU C LIEeJIbIM OTPULIATEIbHBIM IT0Ka3a-
MU TEJIeM, CTAaHIAPTHOTO BHJA YHUCIIa, 00-
paTHOM MPONOPLHUOHATIBHOCTH;
KontponbHa pabora Ne 1 1 1 ceoticmea: OCHOBHOE CBOMCTBO parfo-
5 VMHOXEHHE U JeeHHe 4 5 HAJIBHOU 1poOU, CBOMCTBA CTENICHH C
pPaLMOHATBHBIX APOEii. LIeJIbIM TIOKa3aTeNeM, ypaBHEHUH,
Bo3BezneHue parmoHans- byHKIH Y = k ;
HOM IpoOH B CTENEHb X
npaeuna. CIOXEHUs, BBIYUTAHUS,
6 ToxnecTBeHHbIC MPe0Opa- 7 10 YMHOKEHUs, JIeNleHus 1pobeii, Bo3peie-
30BAHMUS PALOHABHBIX HHS IpOGH B CTETICHB;
BBIPKCHIH ycnosue paBeHCcTBa IPOOH HYIIO.
KonTponsHas pabota Ne 2 1 1 Jloka3zvleams CBOMCTBA CTETIEHH C 11€-
JIBIM TTOKA3aTEeJEeM.
7 PaBHOCUIIBHBIE YpaBHe- 3 4 Onucwvieams rpaduyecKuii METOA pe-
Hud. PanvoHanbHbIe ypaB- LIEHUS YPAaBHEHUH C OJTHOM NIEpPEMEH-
HEHHUS HOM.
Ilpumensims OCHOBHOE CBOMCTBO paly-
8 CTenens ¢ neEIM OTpHILA- 4 5 OHAJIBHOM IpOoOU IJIsi COKpALICHUS
TCIRHBIM TTOKasaTe/ieM u npeobpazoBanus Apodei. [IpuBoauTh
9 CBOIiCTBA CTEHNEHN 5 6 IpoOu K HOBOMY (00111eMy) 3HaMeHarte-
C HEJTBIM MOKA3aTeNeM mo. Haxonute cymmy, pa3sHoOCTb, IIpo-
U3BEJICHUE U YacTHOe Jpobeii. Boimo-
10 ® _k 4 4 HSITh TOKIECTBEHHBIE TPEOOPa3OBaHUSI
YHKIWSL Y = X palMoHaNbHBIX BBIPAXKECHUH.
1 e rpaduK Pewams ypaBHEHUS C IEpEMEHHOM B
3HaMeHarese Apoou.
Kontponeras padora Ne 3 1 1 Ilpumensmsb CBOWCTBA CTENIEHU C LIEJIBIM
nokaszatesiem Ui IpeoOpa30BaHus BbI-




XapakTepucTHKA OCHOBHBIX BH/10B

Homep Conep:kanue y4eOHOro KosaunuyecTBo AeSiTeJIbHOCTH YYeHUKA
naparpadga MaTrepHaJia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
| 1
paxeHuM.
3anuceieams 4ncna B CTaHAAPTHOM BH-
Ie.
Buvinonnams nocTpoeHue 1 4TEHUE Ipa-
k
¢uka pyHkuun Yy =—
X
I'nasa 2
KBagparHble KOpHH. 25 30
JlelicTBUTEIbHbIE YU CJIA
11 OyHkuua y = X2 3 3 Onucwigams: IOHATHE MHOKECTBA, dJIe-
u e€ rpadux MEHTa MHOKECTBA, CIIOCOOBI 3aJJaHUs
MHOKECTB; MHOKECTBO HATYpaJIbHBIX
12 Keaznparubre KOpHH. 3 4 YKCeJl, MHOXKECTBO LEJIbIX YUCEI, MHO-
Apmbleemqecxun Kbal- YKECTBO PALIMOHAJIbHBIX YUCEN, MHOXKE-
PaTHBIN KOPCHD CTBO JICCTBUTEJIHLHBIX YHCEII U CBSI3U
13 MHOKECTBO 1 €TI0 3ie- 2 2 MEXAYy STUMHU YUCIOBBIMA MHOXECTBA-
MEHTBI MU; CBSI3b MEXKy O€CKOHEUHBIMU JeCs-
TUYHBIMU APOOSAMHU U palliOHAIILHBIMH,
14 [TonmuoxkecTBO. Onepa- 2 2 UPPALMOHATEHBIMU YHCIIAMH.
LU HaJl MHOKECTBAMU Pacnosnasame paninoHalibHbIE U UPpa-
nHUoHaJIbHBIC uncia. [[puBoauTh pu-
15 'IHCIIOBEIC MHOXKEOTBA 2 8 Mephbl pallMOHAIBHBIX YHCEN U UPPALIH-
16 CaoiicTBa apupmeTnye- 4 5 OHAJIBHBIX YHCEIL.
CKOT'0 KBa/IPATHOTO KOPHSI 3“”3‘%16“’”’10 TIOMOIHBIO bopmy
CBOMCTBA JIEUCTBUM C JEHCTBUTEIBHBI-
17 ToxnecTBeHHbIE TpeoOpa- 5 7 MU YHCIIAMH.
30BaHMs BBIPAKECHUM, CO- Dopmynuposams.
ACPKAIMX KBAAPATHBIC onpeodenenus. KBaJpaTHOTO KOPHs U3
KOpHH yucia, apu(pMeTH4ecKoro KBaJpaTHOTO
KOPHS U3 YuCJa, PABHBIX MHOKECTB,
18 Oynxnus y = \/; 3 3 TOJIMHOXECTBA, IEPECEUECHUSI MHO-
u e€ rpaduxk ’KECTB, 00bEIMHCHUS MHOYKECTB;
- . — 2
KonrponsHas padora Ne 4 1 1 ceoticmea: GYHKIHMH Y = X', apupmetit-
YECKOT0 KBaAPATHOTO KOPHS, PYHKIIMH
y=vx.
Jloka3pIBaTh CBOMCTBA apr(PMETHUECKO-
ro KBaJpaTHOTO KOPHS.
Cmpoump rpadukn GyHKIHI Y = X
ny=+Xx.
Ilpumensmo oHATHE ApUHMETUIECKOTO
KBaJPAaTHOT'O KOPHS ISl BBIUUCIICHUS
3HAQYEHMI BBIPAXKEHUM.
Ynpowamse BbpakeHus1, cCOAEpKaIIUe
apudMeTHIECKHe KBaIpaTHbIC KOPHHU.




Homep
naparpaga

Conep:kanue y4eOHOro
MaTepuaJa

KoauuecTBO

yacoB

XapakTepucTHKa OCHOBHBIX BU/10B
NAesITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

Pemate ypaBHenusi. CpaBHMBaTh 3Haue-
HUS BbIpaxkeHuil. BeimonusaTe npeobpa-
30BaHUE BBIPAXKEHUN C TPUMEHEHUEM
BBIHECEHUSI MHOXKUTEIS U3-110/] 3HAKA
KOpH$1, BHECEHHSI MHOKUTEJIS TTO/1 3HAK
KOpHsI. BEIOMHATE 0CBOOOXKIACHHE OT
HUPPALMOHAILHOCTH B 3HAMEHATEJIIE
Ipobu, aHAIU3 COOTHOIICHUH MEXIY
YUCJIOBBIMU MHOXECTBAMHU U UX 3JIe-
MEHTaMHU

TI'naea 3

KBanpartHbie ypaBHeHus

26

36

19

KBagparusle ypaBHEHUSI.
Pemenue HeMoJIHBIX KBal-
paTHBIX YpaBHEHUHN

20

PopMyita KOpHEH KBaJ-
pPaTHOro ypaBHEHHUS

21

Teopema Buera

KontpomnbHas padora Ne 5

22

KBanpatsslil TpéxuneH

23

Pewenue ypaBHeHUH, CBO-
JSIUXCS K KBaJAPAaTHBIM
YPaBHEHUSIM

gl W |k | Ww

~N | o1~ O

24

PammonansHbIe YpaBHCHUA
KakKk MaTeéMaTHU4CCKHUEC MO-
ACIIN pCAIbHBIX CI/ITyaI_II/II\/’I

KonTtponbHas padota Ne 6

Pacnosnaéams v IpuBOAUTH TPUMEPHI
KBa/IPAaTHBIX YPAaBHEHUN Pa3IUYHbIX BU-
JIOB (TIOJTHBIX, HEMOJIHBIX, IPUBEIEH-
HBIX ), KBQJAPATHBIX TPEXUICHOB.
Onucvieamsb B 00111eM BUJIE pELICHNE
HEIOJIHBIX KBA/IPATHBIX YPaBHEHUI.
Dopmynuposamy:

onpedeneHus: ypaBHEHHs IEPBOI1 cTe-
TIeHU, KBAJPATHOTO YpaBHEHUS; KBaA/I-
paTHOro TpEXWieHa, TMCKPUMHUHAHTA
KBaJ[PaTHOTO YpaBHEHUS U KBAJPATHOTO
TpEXUJIEHA, KOPHS KBAJIPaTHOTO TPEX-
YjieHa; OMKBAJpaTHOTO YpaBHEHUSI,
C6801iCcmea KBaIpaTHOTO TPEXUIICHA;
meopemy Buera u obpatHyto el Teope-
My.

3anucwvleams 1 10Ka3bIBATh (HOPMYITY
KOpHEH KBaJpaTHOIO ypaBHeHus. Mc-
CJIeI0BaTh KOJMYECTBO KOPHEN KBaJl-
paTHOrO YpaBHEHHUSI B 3aBUCUMOCTH OT
3HaKa ero JTUCKPUMHUHAHTA.
Joxazwieams meopemvi: Buera (npsi-
MYIO 1 00paTHYIO), O Pa3I0KCHUHI
KBaJPaTHOTO TPEXUJIEHA HA MHOKUTEIIH,
O CBOMCTBE KBaJJpAaTHOTO TPEXWIICHA

C OTPULATEIbHBIM JUCKPUMUHAHTOM.
Onucvieams Ha IPUMEpPax METOJI 3aMe-
HBI IEPEMEHHOM JIJIsl PeLlICHUs ypaBHe-
HHIA.

Haxooums KOpHU KBaJIpaTHBIX ypaBHE-
HUW pa3an4HbIX BUJIOB. [IpuMeHsaTh
TeopeMmy Buera u oOparnyto eii Teope-
My. BBINONHATE pa3noxeHue KBaapar-




XapakTepucTHKA OCHOBHBIX BH/10B

Homep Conep:kanue y4eOHOro KosaunuyecTBo AeSiTeJIbHOCTH YYeHUKA
naparpadga MaTrepHaJia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
I 1
HOro TpéxusieHa Ha MHOUTenu. Haxo-
JUTh KOPHU YPABHEHUM, KOTOPBIE CBO-
JATCs K KBagpaTHbIM. COCTaBIISATh
KBaJIpaTHbIC YPABHCHMS U YPABHEHUS,
CBOJAILIUECS K KBAaJIPATHBIM, SBJISIOIIN-
€Csl MaTEMAaTUYECKUMU MOJIEIISIMU pe-
AJBHBIX CUTYyalU
IToBTOpEHNE U cHCTEMATH3ALUA
y4eOHOro MmaTepuaJia 13 19
YrpakHeHus AJi1 HOBTOPEHUS Kypca 12 18
8 kiacca
KonTponpsHas padora Ne 7 1 1

TemaTnueckoe nJaHNpPoOBaHue. Ajareopa. 9 Kjiacc

(ucmonb3yercs | BapuanT, 3 yaca B Hemesio, Bcero 102 yaca)

XapakTepHucTHKA OCHOBHBIX BH/10B

Homep Conep:xanue yueOHOT0 KouunvecTBo AeSITeJIbHOCTH YYeHUKA
naparpada MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX NelCTBHH)
[ 1
I'nasa 1
HepaBencTBa 20 25
1 UucnoBble HEpaBEHCTBA 3 4 Pacnosnasams v IpuBOANTH TPUMEPHI
_ YHCJIOBBIX HEPABEHCTB, HEPABEHCTB C
c OcHoBHbIE CBOHCTBA 1HC- 2 3 IIEPEMEHHBIMY, JINHEWUHBIX HEPABEHCTB
JIOBBIX HCPABCHCTB C OZIHOM NIEPEMEHHOM, IBOMHBIX HEpa-
3 Clo’KEeHHE M YMHOKEHHE 3 3 | BCHCIB.
YHCIIOBBIX HEPABEHCTB. Popmynuposams:
OlCHUBAHYE 3HAYCHUS onpedenenus: CpaBHEHUS ABYX YHCET,
BBIPAKEHA PeIICHHA HEPABEHCTBA C OLHOM repe-
MEHHOM, paBHOCUJIbHBIX HEPABEHCTB,
4 HepaBeHcTBa ¢ ogHOM Ie- 1 2 pELICHUs CUCTEMBI HEPABEHCTB C OJHOU
pEMEHHOHI MePEMEHHOI, 00JIaCTH OIpeIeIeHUS
BBIPAXCHMUS;
5 P CLICHHC HCPABCHCTE C 5 6 c60ticmea YUCIOBBIX HEPABEHCTB, CIIO-
OIHOH NepeMeHHOM. duc- JKEHUSI 1 YMHOXKEHUS YHUCIIOBBIX HEpa-
JIOBBIE IPOMEKYTKU BEHCTR
6 CHCTeMEI IHHENHEIX He- 5 6 /lokazviéams: CBOWCTBA YUCIIOBBIX HE-




XapaKkTepucTHKA OCHOBHBIX BH/I0B

Homep Conep:xkanue y4eOHOT0 KouaunvecTBo AeSiTeJIbHOCTH YYeHUKA
naparpada MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIH)
| 1
PaBEHCTB C OJIHOM Tiepe- PaBEHCTB, TEOPEMBI O CIIOKEHUU U
MEHHOH YMHO>KEHUH YUCIIOBBIX HEPABEHCTB.
Pewams nuHeliHBIE HEPABEHCTBA.
Kontponptas pabora Ne 1 1 1 3anuceIBaTh PEIICHUs] HEPABEHCTB U UX
CHCTEM B BH/JIC YUCIIOBBIX IIPOMEXKYT-
KOB, 00bEAMHEHUS], [IePECCUEHUs] YUC-
JIOBBIX IPOMEXKYTKOB. Pemare cucremy
HEPABEHCTB C OJTHOM MEPEMEHHOM.
OrneHnBaTh 3HAUCHHUE BBIPAXKECHUSI.
N300pakaTh Ha KOOPMHATHOM MPsIMOI
3aJJaHHbIC HEPABEHCTBAMH YHCIIOBBIC
IPOMEKYTKU
I'nasa 2
KBagparnunas pyHkuus 38 45

7 [ToBTOpEeHue u pacuupe- 3 4 Onucviéams OHATHE GYHKINU KaK

HUE CBEJCHUHN O (PyHKIHUU IpaBUJja, yCTAaHABIIMBAIOIIETO CBSA3b
_ MEXTy DJIEMEHTAMH JIByX MHOKECTB.

8 CaoiicTBa (yHKIIUN 3 4 Dopmyruposams:

9 Kak mocTpouTs rpaduk 3 3 onpedenenus: Hyls QYHKIMH; TIpOMe-
bynxmm Y = Kf(x), ecnm HYTKOB 3HAKONOCTOAHCTBA GbyHKIMU;
u3BecTeH rpaduk QyHK- (1)vaKHI/II/I, BO3pacTaroIen (y6BIBaIO:
i Y = f(X) 1ieit) Ha MHOXKECTBE; KBaJpaTHUHON

(GYHKIMM; KBaJJpaTHOTO HEPABEHCTBA;

10 Kak moctpouTts rpapuku 4 4 ceoticmea KBaJIJpaTUIHON (DyHKITHH,
byukrmii y = f(x) + b npasuia NocTpoeHus rpapukoB GpyHK-
uy = f(x + a), eciu usse- IIUH C MOMOIIBI0 TPe0Opa30BaHMil BUIA
CTeH rpaduK GyHKIUU fx) — f(x) + b,

y =f(x) f(xX) = f(x + a); f(X) — kf(x).
Cmpoums rpaduku GyHKIHNA C TTOMO-

11 K?aﬂpaTHqHaﬂ q)vyHKHM’ 6 ! 1Ibk0 TipeodpazoBanwmii Buaa f(X) — f(x)
e€ rpauk u cBOHCTBa +b:

KonrtponsHas padora Ne 2 1 1 f(x) — fix + a); fix) — kf(x).
Cmpoums rpadvK KBaApaTUIHOU

12 Pemenue kBagpaTHbIX He- 6 7 (byHKHI/H/I- TTo rpaq)pucy KBaJpaTUYHON
paBEHCTB (yHKLINU OIUCBIBATh €€ CBONCTBA.

. Onucvléams CXeMaTUYHOE PACIIOIOKe-

13 CucreMbl ypaBHEHHH ¢ 6 7

HUe napabosIbl OTHOCUTENBHO OCH alc-
JIBYMA TICPEMCHHBIMA IIICC B 3aBUCUMOCTH OT 3HaKa cTaplie-

14 Pemenue 3a1au 5 7 ro Ko3pQUIueHTa 1 JUCKPUMUHAHTA
C IIOMOILBIO CHCTEM YpaB- COOTBETCTBYIOIIETO KBaIPAaTHOTO TPEX-
HEHUI BTOPOH CTENeHH “ICHa.

Pewamy kBagpaTHBIC HEPABEHCTBA,
KonTtpossHas pabora Ne 3 1 1 | ucmonme3ys cxeMy pacronoXeHus ma-

paboJIbl OTHOCUTENIBHO OCH abCILIUCC.

Onucwvieamsv rpadUuECKU METOT pe-




Homep
naparpadga

Conep:xkanue y4eOHOT0
MaTepHaJia

KoanuecTBo

qyacoB

XapakTepucTHKAa OCHOBHBIX BH10B
AesITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

[ICHUSI CUCTEMBI JIByX YPAaBHEHHI C
JIBYMsI TIEpEMEHHBIMU, METO]T MTOCTa-
HOBKH M METO/I CJIOXKEHUS JUIsl peLICHUs
CHUCTEMBI JIByX YpaBHEHHUH C IBYMS Iie-
PEMEHHBIMH, OJIHO U3 KOTOPHIX HE SIB-
JISICTCS JIMHEHHBIM.

Pewams TexcToBbIE 3371241, B KOTOPBIX
cHUCTeMa JIBYX YpaBHEHUM C JBYMS T1e-
PEMEHHBIMU SIBJIIETCS MaTEMAaTHYECKOM
MOJICJIBIO PEAJIbHOTO TpoIiecca,

Y UHTEPIPETUPOBATH PE3YJIHTAT pellle-
HHS CHCTEMBI

TI'naea 3
DJIeMeHThI NPUKJIATHOH MATEeMATHKH

20

26

15 Marematnueckoe Moe-

JIMPOBAHUC

16 [TporieHTHBIE pacyEThl

17 [TpuG>xEHHBIC BHIYHC-

JICHUA

18 OcHOBHBIE TIpaBUIIa KOM-

OMHATOPUKHU

19 YacroTa 1 BEpOATHOCTD

CITy4altHOTO COOBITHS

20 Krnaccuueckoe onpenere-

HHUC BEPOATHOCTU

21 HauanrnHbIe cBEIEHUS O

CTaTUCTHUKEC

KonTponbnas padota Ne 4

IIpueooums npumepol: MaTeMaTH4e-
CKUX MOJIeJIel peabHbIX CUTYaIUi;
MIPUKJIATHBIX 33]1a4; TPUOIMKEHHBIX
BEJIMYMH; UCIOJIB30BaHUs KOMOMHA-
TOPHBIX TIPABUJI CYMMBI U TIPOU3BEIE-
HUSL; CIIy9aliHbIX COOBITHIA, BKITIOUYast
JIOCTOBEPHbIE 1 HEBO3MOXHbBIE COOBI-
THSI; ONBITOB C PABHOBEPOSTHBIMU UC-
X0JlaMU; TIPEJCTABJICHUS CTaTUCTUYE-
CKHX JIaHHBIX B BUJE TaONHIl, A1a-
rpamMMm, rpaMKoB; UCIIOJIb30BaHUS
BEPOSITHOCTHBIX CBOMCTB OKPY’KaIOIINX
SIBJICHUU.

Dopmynuposams:

onpeoenenus: abCOIIOTHON MOTPELIHO-
CTH, OTHOCHUTENIBHOM MOTPEUIHOCTH,
JIOCTOBEPHOT'O COOBITHSI, HEBO3MOKHO-
ro COOBITHSI; KJIACCUYECKOE OIpe/eie-
HUE BEPOSTHOCTH;

npasua; KOMOMHATOPHOE MTPABHUIIO
CYMMBbI, KOMOMHATOPHOE MPaBUIIO MPO-
W3BEJICHUS.

Onucviéams dTabl pellleHus TPUKIIaI-
HOM 3aJa4H.

Tosacnams u 3anucviéams GopMyny
CJIOKHBIX Mpo1eHTOoB. [IpoBoanTh Mpo-
LEHTHBIE PACUYETHI C UCIIOJIb30BAHUEM
CJIOXHBIX POLICHTOB.

Haxooums TOYHOCTH IPUOIMKEHUS TIO
Tabyuie NpUOIMKEHHBIX 3HAYSHU Be-
au4uHbL. Mcrnonb3oBarh pa3inyuHble




Homep
naparpadga

Conep:xkanue y4eOHOT0
MaTepHaJia

KoanuecTBo

qyacoB

XapakTepucTHKAa OCHOBHBIX BH10B
AesITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

(dhopMBI 3amcH MPUOTMKEHHOTO 3HA-
yeHusl BenuduHbl. O1leHUBaTh MPUOIIHU-
JKEHHOE 3HAYCHHUE BEJIUYUHBI.
1Ipo600ums ONBITHI CO CITyYaHBIMU
ucxonami. [1osSICHATh U 3aMUCHIBATH
bopMyIy HAXOKJIECHHS YaCTOTHI CITY-
yaitHoro coObITHs. ONUCHIBATH CTaTH-
CTHYECKYIO OIICHKY BEPOSITHOCTH CIIy-
qaifHoro coOwiTusa. Haxoauts BeposiT-
HOCTb CITy4aifHOT'O COOBITHS

B OTIBITaX C PABHOBEPOSTHBIMH HCXO-
JaMH.

Onucwl8amp 3TaIbl CTATUCTUIECKOTO
uccinenoanus. Opopmiare uapopma-
IIUIO B BHJIE TaOMII U Auarpamm. 13-
BJIeKaTh HH(GOPMAIIMIO U3 TaOIHI] U
muarpamm. HaxonuTs U IpUBOAWTH
MIPUMEPHI UCIIOJIb30BAHUS CTATHUCTUYE-
CKHX XapaKTEPUCTHUK COBOKYITHOCTH
JAHHBIX: CpeJHee 3HaUeHue, MoJa,
pa3Max, MeJiaHa BbIOOpKHU

TI'nasa 4

Yuc1oBbIE OCJIEI0BATEIBHOCTH

17

23

22

YucnoBbie OCIEO0Ba-
TCIIBHOCTH

23

Apudmernueckas mpo-
rpeccus

24

CyMMa N nepBbIX YICHOB
apupMeTUIECKOn Mpo-
rpeccuun

25

['eomeTpuueckas nporpec-
cust

26

CyMMa N nepBBIX YWICHOB
reOMETPUYECKOUN Iporpec-
cUu

27

Cymma OeckoHEe4HOMH reo-
METPHYECKOM Mporpeccuu,
y KoTopoii | q | <1

KonTponbnas padorta Ne 5

IIpusooums npumepwl. IOCIEI0BA-
TEIbHOCTEHN; YHCIIOBBIX MOCIIE0BA-
TEJIbHOCTEH, B YACTHOCTU apupMeTHye-
CKOW M T€OMETPUYECKOMN ITPOTPECCUN;
UCIOJIb30BaHUS MOCIIEA0BATENbHOCTEH
B PEANBbHOM KU3HU; 3a/1a4, B KOTOPBIX
paccMaTpUBAIOTCS CYMMBI C OeCKOHEeU-
HBIM YHCJIOM CJIaraeMbIX.

Onucviéams: IOHATHUS TOCIIEA0BATENb-
HOCTH, 4JIeHa MOCJIEeI0BaTeNIbHOCTH;
crocoOBbl 3aJJaHNs MTOCTIeI0BATEIbHO-
CTH.

Buviuucnamo dneHsl Nociae10BaTENbHO-
CTH, 3a/1aHHOM QOopMyJIO n-ro uieHa
WIN PEKYPPEHTHO.

Dopmynuposamo:

onpeoenerus: apuHMeTUIECKOn Mpo-
I'PECCHU, TEOMETPUIECKOH POTPECCHH;
c60ticmea 4JIEHOB T€OMETPUYECKON 1
apudmeTrnyecKoil nporpeccuu.
3aoasame apuMeTUYECKYIO U TEOMET-
PHUECKYIO TPOTPECCHU PEKYPPEHTHO.




Homep
naparpadga

Conep:xkanue y4eOHOT0
MaTepHaJia

KoanuecTBo

qyacoB

XapakTepucTHKAa OCHOBHBIX BH10B
AesITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

3anucvisams u noscHams HGOPMyIIbI
obmero wieHa apupMeTHIECKON 1
r€OMETPUYECKON IIPOrPECCUM.
3anucvieamo u dokaszvieams: GOPMYIIbI
CYMMBI N MEPBBIX WICHOB apudMeTHye-
CKOM M TEOMETPUYECKOM MPOTPECCUid;
(bopMyIIbI, BEIPAYKAIONINE CBOKWCTBA
YJIEHOB apu(METUYECKON U TeOMEeTPH-
YECKOM IIPOrpeECCUi.

Buviuucnams cymmy 6eCKOHEUHOI reo-
METPUYECKOH MPOrpeCcCcru, Y KOTOPOH |
q| < L. [IpencraBnsts 6ecKOHEUHbBIE
epUoANYEcKHre JpoOU B BUJIE OOBIKHO-
BEHHBIX

HOBTOpeHI/Ie H CUCTEMaATHU3aAlIuA
yqeﬁﬂoro MaTepHaJia

21

VYnpaxxHeHus 11 MOBTOPEHUS Kypca

9 kyacca

20

Kontponbnas padota Ne 6




