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IosicHUTEALHAA 3aNUCKA

JHannas pabouas mporpamma 1o anredpe st 7-9 kinacca pa3paboTaHa Ha OCHOBE:
1. ®enepanbHOTO roCcyIapCTBEHHOTO 00Pa30BaTENFHOTO CTAaHAAPTa OCHOBHOTO OOIIETO
00pa3zoBaHusl, yTBEPKICHHOTO TTprKa3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoii
Oenepaunu ot 17 nexadps 2010 rona Ne 1897.
2. IlpumepHO# OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMBl OCHOBHOTO 00IIIeT0 0Opa30BaHMs
(denepanpHOE yueOHO-METOAUYECKOE 00beIMHEHHE 110 0011IeMy oOpa3oBanuto. [Iporokon
3acemanus ot 8 anpens 2015 r. Ne 1/15).
3. ABTopckoit mporpammel kosuiektuBa I'.B.Jlopodeesa, 1.®. Hlapeiruna, E.A. Bynumosuua,
JI.B. Ky3nemnogoii, C.C. Munaesoii, JI.O. Pocnosoii, C.b. CyBopoBoii ommyOIMKOBaHHAS B
coopHuke nporpamm «Matematrka. COOpHUK paboduX mporpamM. 5-6 KIacchl: MOCOOHE s
yuuTenen obmeoOpa3zoBaTenbHbIX yupexaenuii/ coct. T.A. bypmucrposa.- 3-e usa., gom. — M.:
«IIpocsemenney, 2014».

AunreOpa — OJIMH U3 BOKHEWITNX KOMIIOHEHTOB MaTEMaTHIeCKOTO 00pa30BaHMs,
HEOOXOAUMBIH TSl PUOOPETEHHSI KOHKPETHBIX 3HAHUN U MPAKTHYECKH 3HAYNMBIX YMEHUH,
HEOOXOAMMBIX JIUIsl U3Y4EHUsSI TeOMETpHH B 7-9 Kiaccax, anreOpbl M Ha4alal MaTeMaTHYeCKOTro
ananu3a B 10-11 knaccax, a Takke N3y4eHUs] CMEKHBIX TUCHUTLINH.

[IpakTUdeckas 3HAYMMOCTH alITeOpbl COCTOHT B TOM, YTO IPEAMETOM €0 H3y4YCHUS SBISTFOTCS
KOJIMYECTBEHHBIC OTHOILICHHS U TPOLIECCHI PEATHHOTO MUPA, ONTMCAHHBIC MATEMAaTHIECKUMHU
MO/ICIISIMH.

OnHO¥ U3 OCHOBHBIX 1IeJIeH U3y4CHHUS aNreOphl SBIISIETCS pa3BUTHE MBIIUICHUS, IPEKIC
Bcero (popMupoBaHre abCTPaKTHOTO MBIILIEHUS. B mponecce n3ydenus anredpsl hopMupyercs
JIOTMYECKOE U AITOPUTMUYECKOE MBINIJICHUE, a TAK)KE TAaKHEe KaueCTBa MBIIIICHHS, KaK CHJIa U
rMOKOCTh, KOHCTPYKTUBHOCTb U KpUTHUHOCTh. O0ydyeHue ainredpe 1aét BO3MOKHOCTb
IIKOJIFHIUKAM HAayYHTHCS TUIAHUPOBATH CBOTO JICATEILHOCTh, KPUTHUECKH OIIEHUBATH €€,
MPUHUMATh CAMOCTOSITEIbHBIC PEIICHHS, OTCTAMBATH CBOM B3TJISA/IBI U YOCKICHUSI.

Pabouast mporpamma B 7 kiacce paccuntana Ha 102 ygaca (3 4 B Hezen0), B 8 Kjiacce — Ha
102 gaca (3 u B Henemnio) u B 9 knacce — Ha 102 vaca (3 4 B Hepento). Beero 3a kype ¢7 o 9
kyacc 306 yacos.

I[Inanupyembie pe3yJibTaThl OCBOEHHS Y4eOHOI0 Kypca

[Tporpamma obecrieunBaeT JOCTIKEHUE CIIEIYIONINX Pe3yIbTaTOB OCBOSHHS 00pa30BaTEIbHOM
[IPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs:

JMYHOCTHBIE:

1) popMupoBanue OTBETCTBEHHOTO OTHOIICHUS K YIYEHUIO, TOTOBHOCTH U CITIOCOOHOCTH
o0yJaromuxcs K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYYEHUIO U TI0-
3HAHMIO, BHIOOPY JajbHElIIero o0pa3oBanus Ha 6a3e OPUEHTUPOBKHU B MUpe Mpodecchii u
po(hecCHOHATBFHBIX MPEANOYTEHUIH. 0CO3HAHHOMY TIOCTPOSHUIO HHIMBHUIyaTbHON 00pa3o-
BaTEIIbHOW TPAEKTOPUH C YIETOM YCTOHYMBHIX NIO3HABATEIBHBIX HHTEPECOB;

2) hhopMupOBaHHE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHOM MPaKTHKH;

3) dopmupoBaHUE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUH B COTPYAHUYIECTBE CO
CBEPCTHUKAMHM, CTapIIMMHU U MJIAIIUMU O 00pa30BaTEIbHOMN. 00IIECTBEHHO MOJIE3HOM, yueOHO-
MCCIIEI0BATENILCKOM, TBOPUYECKOH U APYTUX BUAAX JIESATEIHHOCTH;

4) ymeHHe SCHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIA B YCTHOM M MMCHbMEHHOU peuH,
MTOHUMATh CMBICII TIOCTABIICHHOH 3a/1a4H, BBICTPAUBaTh apTyYMEHTAIIHIO, TPHUBOAUTH TIPUMEPHI U
KOHTP TIPUMEDHI;

5) mpeacTaBiIeHUE O MAaTEMAaTHUECKOM HayKe Kak cepe YeIoBeYeCKOM AeITeIbHOCTH, 00 ATanax
€e pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl pa3BUTHSI IMBUIIN3ALINY;



6) KpUTUYHOCTH MBIIIICHUS, YMEHHE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHbIE BbICKA3bIBAHMS,
OTJIMYATh TUIIOTE3Y OT (DaKTa;
7) KpeaTUBHOCTb MBIIIJICHUSI, UHUI[UATUBY, HAXOAYUBOCTh, aKTUBHOCTb IIPU PEILIEHUU
reOMETPUUECKUX 3aa4;
8) yMeHue KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTaT yueOHOM MaTeMaTHYeCKO! JesITeIbHOCTH;
9) cnocoOHOCTH K AMOLIMOHAIIBHOMY BOCHPUSITUIO MaTEMaTHUYECKUX 00BEKTOB, 3a/1a4, pEIICHUH,
paccyXJIeHUH;
MeTanpeaMeTHbIe:
1) yMeHue caMOCTOATENbHO IUIAHUPOBATh AJIbTEPHATUBHBIC HYJIN JTOCTH)KEHUS LIETIeH,
0CO3HaHHO BBIOMpaTh Hanbosiee 3(hheKTUBHBIE CITOCOOBI pelIeHNs YUeOHBIX U MMO3HABATEIHHBIX
3azay;
2) yMEHHE OCYIIECTBIIATh KOHTPOJIb IO PE3YIbTATY U 110 CIIOCO0Y ACHCTBUS HA YPOBHE
IIPOM3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBHI;
3) yMeHue aieKBaTHO OLIEHUBATh MPAaBUILHOCTD WK OIIMOOYHOCTH BHIIOJHEHHS Y4eOHOM
3aJ1aui, ee OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHbIE BO3MOKHOCTH €€ PELICHHUS;
4) oco3HaHHOE BJa/ICHUE JIOTUYECKUMU ACUCTBUSMHU OIIPEIEIICHUs OHATHIA, 000011eHus,
YCTAHOBJIEHUS aHAJIOTUH, KJIacCU(PUKAIIMN Ha OCHOBE CAMOCTOSTEILHOIO BbIOOpAa OCHOBAHUH U
KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBSI3€H;
5) yMeHue ycTaHaBIMBAaTh NPUUMHHO-CIIEICTBEHHBIE CBS3HU, CTPOUTH JIOTHUECKOE PACCyX ICHUE,
YMO3aKJIl04eHne (MHAYKTUBHOE, I€yKTUBHOE U 110 aHAJIOT'MH) U BBIBO/IBI;
6) yMeHue co3/jaBaTh, IPUMEHATH U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPE/ICTBA,
MOJIENIU U CXEMBI JUIsl pellleHusl y4eOHbIX U MT03HABATENIbHbIX 33/1a4;
7) yMeHHEe OpraHU30BbIBaTh YU€OHOE COTPYTHUUYECTBO U COBMECTHYIO JIEATEIBHOCTD C YUUTEIEM
Y CBEPCTHUKAMMU: OIIPENEIATh LI€THU, PaCIpeaesiaTh (PYHKIMU U POJIM YYACTHUKOB, 00IIKe
crocoObI paboThI; yMeHHE paboTaTh B TPYIIE: HAXOIUTH O0IIee PEIICHUE U pa3peniaTh
KOH(JIMKTHI Ha OCHOBE COTJIaCOBAaHUS MO3UIUI U yueTa HHTEPECOB; CIyLIaTh MapTHEPa;
(dbopMynupoBaTh, apryMEeHTUPOBATh U OTCTaUBaTh CBOE MHEHME;
8) dbopmupoBaHue U pa3BUTHE YICOHOW M OOIIETIOIH30BATEIHCKOM KOMIIETEHTHOCTH B 00JIaCTH
MCI0JIb30BaHUS HH(OPMALMOHHO-KOMMYHUKAMOHHBIX TexHonoruit (MKT-komnereHTHOCTH);
9) mepBoHavYaIbHBIE TIPEACTABICHUS 00 HAESIX W O METOJaX MaTeMaTHKUA Kak 00
YHUBEPCAJIbLHOM SI3bIKE HAYKHM M TEXHUKH, O CPEACTBE MOJIEIMPOBAHUS SIBIICHUIN U IPOLIECCOB;
10) ymeHnue BHUAETh MaTEMAaTUYECKYIO 3a/lady B KOHTEKCTE MPOOJEMHOM CUTYyalluu B APYrUX
TUCLMIUIMHAX, B OKpPYKaIOLIEH >KU3HHU;
11) ymeHnuss HaxoAuWTh B pa3IMYHBIX MCTOYHHMKAX HH(OpManHio, HEOOXOAUMYIO s
pelIeHus MaTeMaTU4YecKux MpoodsieM, u
MpeCTaBIATh €€ B INOHATHON (opme; MPUHMMATH PELIEHUE B YCIOBHUSAX HEIMOJHON U
M30bITOYHON, TOYHONH M BEPOSITHOCTHOW MH(OpMAINH;
12) ymeHuss mOHMMaTh M HCIOJIb30BATh MAaTEMAaTUYECKUE CPEACTBA HAIJISIHOCTU (PUCYHKH,
YepTeXH, CXeMbl M Jp.) JUIsl WJUIIOCTPALlMU, WHTEpPIpPETalluH, apryMeHTal|u;
13) ymeHus BbIABUraTh TMIIOTE3bI TP PELICHUN YYEOHBIX 3a/1a4 U MOHUMAaHHUsI HE0OXOIUMOCTU
UX MPOBEPKH;
14) ymeHue npuMeHATh UHAYKTUBHbIE U IEAYKTUBHbBIE CLIOCOOBI PaCcCyX ACHUI, BUJIETh
pa3IMyYHbIE CTpATEruu PeUIeHUs 3a1a4;
15) noHMMaHus CYIIHOCTH AITOPUTMUYECKUX MPEANUCAHUM U yMEHUs JEWCTBOBATH B
COOTBETCTBUU C MPEIUIOKEHHBIM AITOPUTMOM;
16) ymeHue caMOCTOSITENIbHO CTaBUTh LI€JU, BHIOMpATh M CO3JaBaTh aJTOPUTMBI JUIS
perieHus y4eOHBIX MaTeMaTHUYeCKHX MpooieM;
17) ymeHue miiaHupoBaTh U OCYILECTBIIATh A€ATEIbHOCTb, HAIIPABJICHHYIO Ha pPelleHue 3a1a4
HCCIIEIOBATENIbCKOTO XapaKTepa.

Pezynamusnvie:
® OIpENENATh 1IeJb ACITEIbHOCTH Ha YPOKE C TOMOUIBIO YUUTENS U CAMOCTOSITENIBHO;
® YYUTHCSI COBMECTHO C yUUTeNIeM 0OHapyXUBaTh U GOPMYIUPOBATH YUEOHYIO TPOOIEMY;




® YYUTHCS IJIAHUPOBATH YUEOHYIO ACSTEILHOCTh HAa YPOKE;
® BBICKa3bIBaTh CBOIO BEPCUIO, IIBITATHCS MpeyIaraTh crnocod e€ npoBepku (Ha OCHOBE
MPOJIYKTUBHBIX 331aHUN B yueOHUKE);
e paboTas o MPEJI0)KEHHOMY TIaHY, UCII0JIb30BaTh HEOOX0AUMBIE CPEACTBA (YUICOHHK,
KOMIIBIOTEP U UHCTPYMEHTHI);
® OIpENIENATh YCIEIHOCTh BBIINOJHEHUS CBOETO 33JaHUsI B IUAJIOTE C YUUTEIIEM.
llosnasamenvhule:
® OPUEHTHPOBATHCS B CBOEH CUCTEME 3HAHMI: MIOHUMATh, YTO HYXKHA JIONIOJIHUTEIIbHAS
uHpopmanus (3HaHUA) A pelIeHus] yueOHOM 3a1a4u B OJIMH 111ar;
e jieaTh NpeABapUTEIbHBINA 0TOOP UCTOYHUKOB MH(DOPMAIMH JUTsl pellieHns yueOHO! 3a/1auu;
e 100bIBaTh HOBBIE 3HAHUA: HAXOJUTh HEOOXOIUMYIO HHPOpPMAIUIO, KaK B yueOHUKE, TaK U B
MPEJI0KEHHBIX YUUTENIEM CIIOBAPSX, CIIPABOYHUKAX U UHTEPHET-pecypcax;
e 100bIBaTh HOBBIE 3HAHUS: U3BJIEKATh HH(OPMALIMIO, IPEICTABICHHYIO B pa3HbIX GopMax
(Tekct, TabyuIla, cXema, WILTIOCTPALUS U JIp.); iepepadaThiBaTh MOTYyYECHHYIO HH(DOPMAITUIO:
HaOJI0aTh U JIelaTh CaMOCTOSTEIbHbIE BBIBOIBI.
Kommynuxamuenvie:
® JIOHOCHUTb CBOIO TIO3UIIMIO JIO APYIUX: 0(OPMIISITH CBOIO MBIC/Ib B YCTHON M IMCbMEHHON peyun
(Ha ypOBHE TIPEAJIOKEHUS UITH HEOOIBIIIOTO TEKCTA);
e CIIyLIATh ¥ IOHUMATh PeUb JAPYIHX;
® BBIPA3UTEIbHO YUTATh U MEPECKa3bIBATh TEKCT;
e BCTyNaTh B Oecely Ha YPOKE U B JKU3HH;
® COBMECTHO JIOTOBAapHUBAThCs O IPaBUJIaX OOLEHUS U MOBEACHUS B ILIKOJIE U CIEI0BATh UM;
® YYUTHCSI BHINOJIHATD PA3JIMUHBIE POJIHU B rpynie (Juaepa, UCIIOTHUTENS, KPUTHUKA).
npeaMeTHbIE:
1) ymenue paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpUPOBAHHE, U3BJICUCHHE
Heo0x0 1Mo HH(OpMaLMK), TOYHO U TPAMOTHO BbIPa)KaTh CBOM MBICIIH B YCTHOU U
MMCBbMEHHOM pedn, IPUMEHSsS MaTeMaTUUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY, HUCIOJIb30BATh
pa3IuyYHbIe SI3bIKM MAaTEMATHUKH (CIOBECHBIN, CUMBOJIMYECKUH, Tpaduueckuii), 000CHOBBIBATh
CYXJEHHUSI, IPOBOJUTH KiIaccu(UKaIIHIO, T0Ka3bIBaTh MAaTEMATUYECKHE YTBEPKICHHUS;
2) BrafieHre 0a30BbIM MOHATHIHBIM aNllapaTOM: UMETh IIPEJICTABIIEHUE O YUCIIE, BIaJIeHUE
CHUMBOJIbHBIM SI3bIKOM aJreOpbl, 3HAaHUE 3JIEMEHTAPHBIX (PYHKLIHOHAIbHBIX 3aBUCUMOCTEH,
(dbopMUpOBaHHE MPEACTABICHUHN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUpPE U O
Pa3IMYHbIX CIIOCO0aX UX U3Y4YEeHHUsI, 00 0COOEHHOCTSAX BBIBOJOB U MPOTHO30B, HOCSIIUX
BEPOSTHOCTHBIN XapakTep;
3) yMeHue BBIIOJHATH aJireOpandeckue npeoOpa3oBaHus palliOHAIbHbBIX BbIPAKEHUH,
MPUMEHSTh UX JJISl pelIeHUs] y4eOHbIX
MaTeMaTUYECKHX 3ajlay U 3a]a4, BOSHUKAIOIINUX B CMEKHBIX YUEOHBIX MTPEIMETaX
4) yMeHHeE M0JIb30BaThCSl MATEMAaTUYECKUMU (OPMYIaMH U CAMOCTOSITEIHHO COCTABIISATh
(bopMyJibl 3aBUCUMOCTEN MEX 1y BEJIMYMHAMH Ha OCHOBE 000OIIEHUS YACTHBIX CIIy4aeB U
AKCIEPUMEHTA;
5) yMeHue pelaTh JIMHEWHbIE U KBa/IpaTHbIE YpaBHEHUS M HEPABEHCTBA, a TAKXKE MPUBOAUMBIE K
HUM ypaBHEHUS, HEPABEHCTBA, CUCTEMbI; IPUMEHSATH I'paduyecKue NpeCTaBICHUs IS
pELIECHUs U UCCIIEOBaHMs YpaBHEHUM, HEPABEHCTB, CUCTEM; IPUMEHSATH MOJYyYEHHbIE YMEHUS
JUIS peIlieHUs 3a]1a4 U3 MaTeMaTUKU, CMEXHBIX [TPEIMETOB, PAKTUKH;
6) oBi1aJIeHUE CUCTEMOI (PYHKLMOHAIbHBIX MOHATHH, QYHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOH,
YMEHHE CTPOUTD I'padUKu PYHKINN, OMUCHIBATh UX CBOMCTBA, UCIIOJIb30BaTh (PYHKIIMOHAIBHO-
rpaduyeckue npeaCTaBIeHUs JUIsl OMUCAHUS U aHaIM3a MaTEeMAaTUYECKUX 3aJ1a4 U peallbHbIX
3aBHCHUMOCTEI;
7) oBi1aJieHuE OCHOBHBIMU CIIOCOOAMHU MPEACTABICHUS U aHaIN3a CTAaTUCTUYECKUX JAHHBIX;
YMEHHE peliaTh 3a/1a4i Ha HaX0X/IEHUE YaCTOThI U BEPOSATHOCTHU CIIy4allHbIX COOBITHIA;



8) yMeHue NpUMEHSATh U3Y4YEHHbIE MIOHATHUS, PE3YJIbTAThl U METOJIbI IIPU PELICHUH 3a/1a4 U3
Pa3IMYHBIX Pa3JIeloB Kypca, B TOM YHUCIIE 3a/1a4, HE CBOJAIIMXCSA K HENOCPEICTBEHHOMY IIpHMe-
HEHHIO U3BECTHBIX AJITOPUTMOB.

Ilo Temam:

HartvpajabHblie uncaa. JIpoou. PanmonajabHbIe YHCJIA

Buvinycknuk nayuumecesn:

* IOHUMAaTh OCOOCHHOCTH JIECATUYHON CHCTEMBI CUHMCIICHHUS;

* ONEPUPOBATH MOHITUSAMH, CBI3aHHBIMH C JIETUMOCTBIO HATypaIbHbBIX YHCEN;

* BBIp@XKaTh YMCJIA B OKBUBAJICHTHHIX (pOpMax, BbIOMpasi HanOoJiee MOIXOISAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CUTyalluu;

* CPaBHHMBATH U YIOPSAI0YMBATH PAIIMOHATBHBIC YHUCTIA;

* BBITIOJIHATH BBIYUCIICHUS C PAIMOHATILHBIMU YUCIIAMH, COYETasl YCTHBIE M MUChbMEHHBIE TTPUEMBI
BBIYUCIICHUH, IPUMEHEHHUE KaTbKYISITOPA;

* MCTOJIb30BaTh MOHATHS M YMEHUSI, CB3aHHBIE C ITPOMIOPIIMOHAIBHOCTHIO BEJTUYHH,
MPOIICHTaMHU, B XO/JI€ PEIICHUS MaTeMaTHIYECKUX 3a7a4 1 3a/1a4 U3 CMEXKHBIX IIPEIMETOB,
BBITIOJTHATH HECJIOKHBIE TIPAKTUIECKUE PACUETHI.

Bovinycknuk noayuum 603MOMCHOCHb:

- II03HAKOMHTLCS C ITO3UIMOHHBEIMH CUCTEMAaMU CUHCIICHHS ¢ OCHOBAHMSMM, OTIIMYHEIMH OT 10;
- YIIIyOUTh ¥ Pa3BUThH MPEJCTABICHUS O HATYPAIbHBIX YHCIIaX M CBOMCTBAX JCITUMOCTH;

- HAYYUTHCS UCTIOIB30BATh MPUEMBI, PAIIMOHATIM3UPYIOIINE BEIYUCIICHHS, IPUOOPECTH
MIPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BEIOMPAS TTOIXO UM ISl CUTYaI[iu CIIocoO0.
JlelicTBUTEJbHBIE YHCJIA

Bvinycknuk nayuumecesn:

- UCTIOJIb30BaTh HAYAJIbHBIC TIPEICTABIICHHS] O MHOKECTBE JEHCTBUTEIbHBIX YUCENT;

- OMEpUPOBAThH MOHATHEM KBAJPATHOTO KOPHS, IPUMEHSTh €T0 B BBIYUCICHUSX.

Bovinycknuk noayuum 603MOMCHOCHb:

- pa3BUTH MPEACTABJICHUE O YMCJIE M YUCIIOBBIX CUCTEMAX OT HATYPaJIbHBIX JI0 JEUCTBUTEIBHBIX
YHUCEJT; O POJIU BEIYUCIICHUI B TIPAKTUKE;

- pa3BUTH U yIrAyOUTh 3HAHUS O ACCSITHYHON 3aUCH ICUCTBUTEIBHBIX YUCEI (IEPUOINYECKUE U
HETIEPUOINIECCKUE APOOH).

H3Mepenusi, NnpuoJIHKEHHS, OLIEHKH

Buvinycknuk nayuumcesn:

* MCTOJIL30BaTh B XOJI€ PEIICHUS 3a7a4 dJIEMEHTAPHBIC MPECTABICHUS, CBA3AHHBIC C
MPUOIMKEHHBIMU 3HAYCHHUSIMU BEJTUYHH.

Bovinycknuk noayuum 603MOMCHOCHb:

* IOHSTH, YTO YUCIOBBIC TAHHBIE, KOTOPHIE UCTIOIB3YIOTCS JIJIS1 XapaKTEPUCTHKNA OOBEKTOB
OKPYXAIOIIET0 MUPA, SIBJSIIOTCS MMPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO T10 3aITHCH
MPUOIMKEHHBIX 3HAYCHUH, COJIEPIKAIMUXCS B MHPOPMAIIMOHHBIX HCTOYHUKAX, MOYKHO CYJIUTh O
MOTPEITHOCTH TPUOTHKCHUS;

* IOHSThH, YTO MOTPEIIHOCTh PE3YJIbTATa BRIUUCICHUHN JOJIKHA OBITh COM3MEpPUMA C
MOTPEITHOCTHIO UCXOIHBIX JIAHHBIX.

AJredpanyecKkue BhIpasKeHHus

Bvinycknuk nayuumecesn:

* ONEPUPOBATH TOHATUSIMHU «TOXKIECTBO», KTOXKIECTBEHHOE MTpeoOpa30BaHKey, peliaTh 3a1a4u,
coziepkaliue OyKBEeHHbIE JaHHbIE, padoTaTh ¢ hopMyaMu;

* BBITIOJIHATH NMPe0Opa30BaHMs BRIPAKCHUM, COACPKAIIUX CTETICHH C IIEJBIMU TIOKA3aTEIIMH U
KBaJpaTHBIC KOPHHU;

* BBITIOJIHATH TOXKJIECTBEHHBIEC MPE0OPa30BaHMS PAIIMOHAIBLHBIX BRIPAKEHUI HA OCHOBE MPABUII
NEHCTBUM HAJl MHOTOYWICHAMH U aIre0OpandecKuMu Apo0sMu;

* BBITIOJIHATH PA3JIOKEHUE MHOTOWJICHOB HA MHOYKHTEIIH.




BuinyckHuk nosyuum 603M034cHOCHb HAYUUMbCA:

* BBINIOJIHATHh MHOT'OILIAarOBbI€ MPEe0Opa30BaHuUsl PALIMOHAIBHBIX BEIPAKEHUH, IPUMEHSS IUPOKUIA
Habop cnoco0oB U NPUEMOB; IPUMEHSAThH TOXKJECTBEHHbIE Pe0Opa30BaHMs AJIsl PELICHUS 3a1a4
W3 Pa3IMYHbIX Pa3/ieJoB Kypca (HarmpuMep, I HaX0KIeHU HanOO0IbIIer0/HauMEHbIIIETO
3HAYEHUS BBIPAKECHMUS).

YpaBHeHus

Buinycknuk nayuyumcsa:

* pelaTh OCHOBHBIE BU/IbI PAllMOHAJIBHBIX YPABHEHHH C OJIHOI MEPEMEHHOM, CUCTEMBI ABYX
YpaBHEHUH C ABYMS [IEPEMEHHBIMU;

* IOHUMAaTh YPaBHEHUE KAaK BaXKHEHUIIYI0 MATEMAaTUYECKYIO MOJIENb JUIsl ONTUCAHUS U U3YUECHHUS
pa3zHoo0Opa3HbIX pealbHbIX CUTYALUH, peliaTh TEKCTOBbIE 3aJjaul alre0pandeckuM METO0M;

* IPUMEHSATH TpaduvecKue MpeaAcTaBIeHUs s UCCIeA0BAHNS YPAaBHEHUMN, UCCIIEOBAHUS U
pEILICHUs CUCTEM YPaBHEHHM C IBYMsI IEPEMEHHBIMU.

BuinyckHuk noayuum 603mocHocmb:

* OBJIQJIETh CHEIUAIbHBIMU NPUEMAMU PELICHHs] YPAaBHEHHUM U CUCTEM YPaBHEHUI; YBEPEHHO
MPUMEHSTH alniapaT ypaBHEHUN Ul pelIeHUs] pa3HOOOpa3HbIX 3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX
[IPEIMETOB, MPAKTUKH;

* IPUMEHSATH TpaduuecKue NpeACTaBICHUS AJIs UCCIEI0BAHNS YPaBHEHUMN, CUCTEM ypaBHEHUH,
coJiepKalux OyKkBeHHbIE KOA(PPUIIUEHTHI.

HepaBeHncrBa

Buinycknuk nayuyumcsa:

* IOHUMATh U IPUMEHATH TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPaBEHCTBA, CBOMCTBA YHUCIIOBBIX HEPABEHCTB;

* pelaTh JUHEHHbIE HEPABEHCTBA C OJJHONM EPEMEHHON U UX CUCTEMBbI; pelIaTh KBaJpaTHbIE
HEpaBEHCTBA C ONOPOH Ha rpaduyecKue NpeCTaBICHUS;

* IPUMEHSATH anmnapaT HEPABEHCTB JJIsl PELIEHUs 33/1a4 U3 Pa3IMUHBIX pa3/ieloB Kypca.
BbInyCKHHK TOJTyYUT BO3MOKHOCTh HAYUUTHCA:

* pa3HoOOpa3HbIM ITpUEMaM J10Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH anmapar
HEPAaBEHCTB JIJISl PELICHUS pa3HOOOPa3HBIX MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 CMEXKHbIX
[IPEIMETOB, IPAKTUKH;

* IPUMEHSATH TpaduuecKue NpeACcTaBIeHUs AJIs UCCIEA0BAHNS HEPABEHCTB, CHCTEM HEPABEHCTB,
coJiepKalux OyKBeHHbIE KOA(P(PUIIUEHTHI.

OcHoBHbIC NOHATHSA. YK cI0BbIe QYHKINH

Buinycknuk nayuyumcsa:

* IOHUMAaTh U KUCII0JIb30BATh (PYHKIIMOHAJIbHBIE MOHATHS U A3bIK (TEPMUHBI, CHUMBOJIMYECKUE
0003HaYCHHS);

* CTPOUTH I'paUKH IEMEHTAPHBIX (PYHKIIMIA; CCIIEI0BaTh CBOMCTBA YUCIOBBIX (DYHKIMI Ha
OCHOBE U3YyUEHUS MOBEICHUS UX IPaPUKOB;

* IOHUMAaTh (PYHKIIHMIO KaK BaKHEHIIYI0 MaTEMaTHUECKYI0 MOJIENb JJIsl OIMCAHUS [TPOLIECCOB U
SIBJICHUN OKPYKAOILEr0 MUPA, IPUMEHATh PYHKIIMOHATIbHBIN S3bIK JJIs1 OMMCAHUA U
UCCIIEIOBAaHUS 3aBUCUMOCTEN MEXAY PU3NUECKUMHU BEIMUYUHAMU.

BuinyckHUK nosyuum 603M034CHOCHb HAYUUMbCA:

* IPOBOJUTH MCCIIEOBAHNUS, CBA3aHHbIE C U3YYEHUEM CBOMCTB (DYHKIIMIA, B TOM YHUCIIE C
HCI0JIb30BAaHUEM KOMIIBIOTEPA; Ha OCHOBE I'pa)MKOB U3YyUEHHBIX (DYHKIUN CTPOUTH OoJiee
ClI0XHbIE TpaduKu (KyCOUHO-33a/JaHHbIE, C «BBIKOJIOTHIMMY» TOYKAaMU U T. I1.);

* HCII0JIb30BaTh (DYHKLIMOHAIbHbIE MPEJCTABICHUS U CBOMCTBA (PYHKIUI AJIsl peleHus
MaTeMaTUYECKHX 3aj[ad U3 pa3INdHbIX pa3AesioB Kypca.

YucaoBble Moc/ie10BATEILHOCTH

Buinycknuk nayuyumcsa:

* IOHUMATh U UCII0JIb30BATH S3BIK [IOCIIEJOBATENILHOCTEN (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHHS);




* IPUMEHSATH GOPMYJIbl, CBSI3aHHBIE C apU(PMETUUECKON U TEOMETPUUYECKOM Mporpeccueit, u
anmnapat, chOpMUPOBAaHHBIN NPU U3YYEHHUH JIPYTHX Pa3/IeioB Kypca, K pelIeHHIo 3aa4, B TOM
YlClie C KOHTEKCTOM U3 PeasbHOM KU3HU.

Boinycknuk nonyuum 603m0x#cHOCHb HAYUUMbCA:

* pemath KOMOMHUPOBAHHBIE 3aJ1a4M ¢ IPUMEHEHUEM (POPMYJI N-I'0 YWIEHA U CYMMBI IIEPBBIX N
YJIEHOB apU(PMETUUYECKON U F€OMETPUUECKOM MPOTPECCUU, TPUMEHSISI IIPU ITOM anmnapar
YpaBHEHUI U HEPABEHCTB;

* IOHUMATh apU(PMETUYECKYIO U TEOMETPUUECKYIO ITPOrPECCUI0 KaK (PYHKIIMU HAaTypaJIbHOTO
apryMeHTa; CBA3bIBATh apU(METHUECKYIO IPOIPECCUIO C JIMHEWHBIM POCTOM, T€OMETPUUECKYIO
— C AKCIIOHEHIMAJIbHBIM POCTOM.

Onucare/ibHasl CTATHCTUKA

Boinycknuk nayuumca:ucnonab30BaTh NPOCTEHIINE CTIOCOObI IPEACTABICHUS U aHATN3a
CTaTUCTUYECKUX JaHHBIX.

Boinycknuk nonyuum 603moxcrnocms NpruoOpECTH NEpBOHAYATIBHBIN ONBIT OPTaHU3aluy coopa
JAHHBIX NIPU IPOBEJCHUH OIIPOCca 0OIIECTBEHHOTO MHEHHUSI, OCYILIECTBIISATh UX aHAJIM3,
MIPEJICTaBIATh PE3YJIbTaThl ONPOCca B BUJE TaOIUIIbI, TUAaTPAMMBI.

Cayyaiinble cOObITHSI M BEPOSITHOCTh

Boinycknuk nayuumcsa HaxoauTh OTHOCUTENBHYIO YaCTOTY U BEPOSTHOCTD CIYy4altHOTO
COOBITHSL.

Boinycknuk nonyuum 603moxcHocms IproOPECTH ONBIT IPOBEACHUS CITy4alHbIX
AKCIEPUMEHTOB, B TOM YHCJIE C IIOMOILbIO KOMITBIOTEPHOTO MOJIEIMPOBAHNUS, HHTEPIIPETALIUU UX
pe3yJIbTaToOB.

KomOunaTopuka

Boinycknuk nayuumcsa pemate KOMOMHATOPHBIE 3a/1a4M Ha HAX0XACHHUE YKciia 00BEKTOB WU
KOMOWHAITH.

Boinycknuk nonyuum 603mox#cHOCHMb HAyUUThCS HEKOTOPHIM CIIELMaIbHBIM IPUEMaM peleHus
KOMOMHATOPHBIX 3a/1a4.

Conep:xanue y4eOHOro nmpeamera

B kypce anre6ps! BblieIeHbl OCHOBHBIE CO/IEp KaTeIbHbIE TUHUM: apupMeTHKa, anredpa,
(GyHKIMH, BEPOSITHOCTD U cTaTucTuKa. Hapsiny ¢ 3TuM B cofiepKaHe BKIIOUEHBI J1Ba
JOTIOJIHUTEIBHBIX METOJOJOTHUECKUX pa3/iena: JIOTMKa U MHOKECTBA; MaTEMATHKA B
HCTOPUYECKOM Pa3BUTUH, UTO CBSI3aHO C peaju3aluel 1esnei oOenHTe/UIEeKTYalbHOIO U
OOLIEKYIbTYPHOTO PA3BUTHUS YUALTUXCA.

APUDOMETUKA
PanmonajbHbIC Ynca.

Pacmmpenne MHOXeCTBa HATYpaIbHBIX YHCEN IO MHOXKECTBA LIETIbIX. MHOKECTBA LIEIbIX
Yrcell 10 MHOKECTBA PallMOHANBHBIX. PalinoHanpHOE YMCIOo KaK OTHOILIEHUE n/m, T1ie m —
LIeJIO€ YHUCII0, # —HaTypabHOE. CTEleHb ¢ LEJIbIM OKa3aTeIeM.

JIeNCTBUTEIbHBIE YHCIIA.

KBanparuslit kopeHb u3 uncia. KopeHb TpeTbell cTeneHy. 3anuch KOpHEH ¢ MOMOIIbIO
CTENeHHU ¢ ApoOHbIM noka3zaTeneM. [lonarue 00 uppamnronaibHOM yKciie. MppaliroHaibHOCTh
quclia ¥ HECOU3MEPUMOCTb CTOPOHBI U IMaroHajIu KBajapata. [lecsaTuunble npudanxKeHus
MppalMOHANIbHBIX YKced. MHOKECTBO AEUCTBUTEIbHBIX YHCEIT; IPEICTABICHHE
NeUCTBUTENBHBIX YHCEN OECKOHEUHBIMU AECATUYHBIMU Ap0o0siMu. CpaBHEHUE AEHCTBUTEIbHBIX
yucen. Koopaunarnas npsimast. 300paxeHue ynces ToukaMu KOOPIMHATHON IPSIMOH.
YucnoBsle MPOMEKYTKH.

W3mepenus, npuOInKeHus, OEHKU.

Pa3meprl 00bEKTOB OKpY:Karollero Mupa (0T 3JeMEHTapHbIX YacTull 10 Beenennoit),
JUINTEIIBHOCTH IPOLIECCOB B OKPYXKAIOIIEM MUpE. BblJieieHre MHOKHUTENST — CTENEHU JECATU B
3anucu ymcia. [pubnuxénHoe 3HaUeHNE BEJIMYUHbI, TOYHOCTh Npubmkenus. [lpukunka u
OLICHKA PEe3yJIbTATOB BBIYMCICHUN.




AJITEBPA
AnreOpanyecKue BbIPAKEHMUSI.

bykBeHHbIE BbIpaXeHUs (BbIpaXKEHHS C IEpEMEHHbIMU ). YncaoBoe 3HaueHHe OyKBEHHOTO
BbIpakeHus. JlomycTumble 3HaueHus nepeMeHHbIX. [loacTanoBKa BeIpa)keHUH BMECTO
nepeMmeHHbIX. [IpeoOpa3oBanne OYKBEHHbBIX BbIPAXKEHUI HA OCHOBE CBOMCTB apu(METHUECKUX
neiictBuil. PaBeHcTBO OyKBeHHBIX BbhlpaskeHUU. ToxnecTBo. CTeneHb ¢ HaTypajlbHbIM
nokasaresuem U e€ cBoiicrBa. OHOUWIEHB! U MHOTOWIEHBI. CTenenb MHOTOwIeHa. ClloKeHue,
BBIYUTAHNE, YMHOKEHNE MHOTOWIEHOB. DOPMYIIbl COKPAIEHHOTO YMHOKEHHUS: KBaIpaT CyMMBI
U KBajipat pazHoctu. @opmyna pazHOCTH KBajgpaToB. [IpeoOpazoBanue 11€70r0 BoIpaKEHUS B
MHOTo4JIeH. Pa3iiokeHne MHOTOWIEHOB HA MHOKUTEIN. MHOTOUIEHBI C OJHON ITIEPEMEHHOM.
Kopenp MHOrOunena. KpagpaTHelil TpEXUiIeH; pa3aoKeHUe KBAIPaTHOTO TPEXWICHA Ha
MHOXHTENH. Anredpandeckas Apodb. OCHOBHOE CBOMCTBO anredpandeckoit 1poou. CroxxeHue,
BBIYMTAHUE, YMHOKEHUE, JelieHue anreOpanyeckux podeil. CTeneHs ¢ LeabIM MoKa3aTeleM 1
e€ coiicTBa. PannoHanbHble BEIpaXKEHUS U UX IpeoOpa3zoBaHus. J(0ka3aTeabCTBO TOXKIECTB.
KBanparHble KOpHU.

CpoiicTBa apudmMeTnyecKux KBaIpaTHbIX KOPHEH U UX MPUMEHEHHE K TPeoOpa30BaHUIO
YHCJIOBBIX BBIPAKEHUM U BHIYUCIICHUSIM.

YpaBHeHus.

VYpaBHenue ¢ oiHoM nepemeHHoi. Kopenb ypaBHeHus. CBOMCTBA YHCIOBBIX PABEHCTB.
PaBHocmiibHOCTH ypaBHeHUH. JInHeitHOe ypaBHeHue. KBaapaTHoe ypaBHeHHE: popMyIia KOpHEH
KBaJlpaTHOTro ypaBHeHuA. Teopema Buera. Pemienne ypaBHEeHUI, CBOASIIUXCS K JIMHEHHBIM U
KBaJpaTHbIM. [IpuMepsl penieHust ypaBHEHH TPEeTbe U 4eTBEPTOM cTeneHel. Pemenue
NpOOHO-PALIMOHAIBHBIX YpaBHEHUHN. YpaBHEHUE C IBYMsI IepeMeHHbIMU. JInHeliHOe ypaBHEHHE
C IByMsl IEPEMEHHBIMU, IPUMEPHI PEIICHHs] YpaBHEHUN B LiebIX yncnax. Cucrema ypaBHEHUH €
IBYMsI IepeMeHHbIMU. PaBHOCHIIBHOCTD cucTeM. CUCTEMBI IBYX JINHEHHBIX YpaBHEHUH C IByMs
IIEPEMEHHBIMU; PEIICHHUE TI0ICTAHOBKOW U CI0KeHHEeM. [IpuMepsl pemenus cucreM
HEJIMHEWHBIX YPaBHEHUH C IBYMs IIepeMeHHbIMU. PelieHne TeKCTOBbIX 3a/1a4 aaredpanyecKum
crioco6oM. JlekapToBbl KOOPAUHATHI Ha IJIOCKOCTHU. ['paduueckast UHTepIpeTanus ypaBHEHHUsI C
IBYMsI IepeMeHHbIMU. ['paduk TMHENHOro ypaBHEHUS C IBYMS IIEPEMEHHBIMU; YTJIOBOM
K03 (ULMEHT IpsSIMOH; YCIOBHE MAPAIJIEIbHOCTH MPSAMBIX. ['pa@uKky mpocTeNnx HeTMHEHHBIX
ypaBHEHHUM: napabosa, runepoosa, OKpyKHOCTb. I’ pauueckas HHTepIpeTaus CUCTEM
YpaBHEHUH C ABYMS [IE€PEMEHHBIMU.

Hepasencrsa.

YucnoBble HEPaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM ITEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPAaBEHCTBA ¢ OJHOM ITepeMeHHOM. KBanpaTHbie
HepaBeHCcTBa. CUCTEMbI HEPABEHCTB € OJTHOM MepeMEHHOM.
®YHKIUHU

OcHoBHbIE OHATUSA. 3aBUCUMOCTH MeK 1y BeanurHaMu. [lonsitue ¢pynkiuun. O0nactpb
OTpe/ieNieHUs] 1 MHOXECTBO 3HaueHuil pyHkuuu. CriocoOsl 3ananus ¢pynkuuu. ['paduk
¢byukuun. CpoiicTBa QyHKUUH, X 0ToOpaxeHue Ha rpaduke. [Ipumeps rpapukon
3aBUCHMOCTEH, OTPAKAIOIINX PEAbHBIE IPOLIECCHI.

Yucnossie pyHKIMH. DYHKINH, ONMUCHIBAIOIINE IPSIMYIO U 00paTHYIO IPONOPLUOHAIbHbIE
3aBUCHUMOCTH, UX Tpaduku U cBoiicTBa. Jluneiinas ¢pyHkius, e€ rpaguk U CBOKWCTBA.
KBanparuunas ¢pynkius, e€ rpagux u cBorictsa. CreneHHble (YHKIUU C HATYpaIbHBIMU
nokasaresnsiMu 2 u 3, ux rpaduxu.

Yucnoseie moCIen0BATENbHOCTH. [I0HATHE YMCIOBOY NOCIENOBATENBHOCTH.

3ajanne Mocne0BaTeIbHOCTH PEKYPPEHTHON (HOpMYIoi 1 GOopMyIIOi N-ro diieHa.
Apudmernueckas U reoMmerpuueckas nporpeccun. @opmysnbsl n-ro wieHa apupMeTuyeckoi u
r€OMETPHUYECKON IPOTrPECCUil, CyMMBI IIEPBBIX 71-X YJICHOB.

N3o06paxenue 4ieHOB apuPpMETHUECKON U T€OMETPUUECKON TPOrpeccuil ToOukaMu
KOOPJIMHATHOU TIIOCKOCTH. JIMHEHHBIN 1 3KCIIOHEHIAbHBIN pocT. CI0KHBIE TPOLIEHTHI.




BEPOSATHOCTDb U CTATUCTHUKA
OnucarenpHas CTaTUCTHKA.

[IpencraBieHue JaHHBIX B BUE Ta0uull, AuarpaMm, rpadukos. CinyyaiiHas ”3MEHYHBOCTb.
CraTucTrueckue XxapakTepUCTHUKU Habopa JaHHBIX: CpefHee apupMeTuiecKoe, MeIuaHa,
HauOoJIbllIee U HAaUMEHbIlIee 3HaYeHus, pa3Max. [IpencraBieHre o BBIOOPOYHOM UCCIIEJOBAHHH.
CrnyuaiiHble COOBITHS U BEPOSTHOCTD.

[TonsiTre 0 ciryyaliHOM ONBITE U CIIydallHOM cOOBITUH. HacToTa CilydaliHOTO COOBITHS.
CraTucTuecKuil MoAX0 1 K MOHATHIO BEPOSTHOCTU. BEpOSTHOCTH MPOTUBOIOIOKHBIX COOBITHH.
HezaBucumpie coObITHA. YMHOKEHUE BeposTHOCTEH. [l0CTOBEpHBIE M HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXHBIX cOObITHH. Kilaccuueckoe onpesieieHne BEpOSITHOCTH.

Kombunaropuka. Pemenne koMmOMHATOPHBIX 33724 iepebopoM BapruanTtoB. KomOuHaTopHoe
npaBuiio yMHOKeHuUs. [lepecranoBku u akropuar.
JIOTUKA U MHOXECTBA

TeopeTnKo-MHOKECTBEHHBIE MOHATUS. MHOXKECTBO, 3JIEMEHT MHOKECTBA.
3alaHue MHOKECTB NIEPEUUCIICHUEM AIIEMEHTOB, XapaKTePUCTHUECKUM
cBoiictBoM. CTaHJapTHBIE 0003HAYEHUSI UNCIOBBIX MHOKECTB. IlycToe
MHOECTBO U ero obo3Hauenue. [logmuoxxectBo. O0beMHEHUE U TIEPECCUCHUE
MHO>K€ECTB, Pa3HOCTh MHOKeCTB. MittocTpaliysi OTHOIEHUI MEK/y MHOKECTBAMHU C TIOMOIIIbIO
nuarpaMm Oinepa — Benna.

OnemeHTsl Joruky. [IoHsATHE 0 PABHOCUIBLHOCTH, CIE€I0BAaHUH,

ynoTpebdIeHue JIOTUYECKUX CBSI30K eciu Mo ..., 8 MOM U MOAbKO 8 MOM Clyuae,
JIOTUYECKHUE CBSI3KH U, UIU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUHA

HcTopust hopMupoBaHust MOHATHUS YKCIa: HaTypalbHbIE YHUCTa, IPOOH, HEJOCTaTOYHOCTD
palMOHAJIbHBIX YHCEN JUIsl TEOMETPUUECKUX U3MEPEHUM, uppalMoHabHble yncia. CTapuHHbIE
cucteMsbl 3amucu uncen. Jpoou B BaBunone, Erunte, Pume. OTKpbITHE AECATUYHBIX APOOECH.
Crapunnble cuctembl Mep. Jlecatuunble ApoOu u MeTpudeckas cucrema mep. [losBienue
OTpULATENbHBIX YKcen U Hynd. JI. Marauuxuii. JI. Ditnep.
3apokaenue anreopsl B Henmpax apudMeTuxu. Anb-Xope3mu. Poxxaenne OykBeHHON
cumBosiuki. [1. @epma, @. Buer, P. [lekapt. Mcropus Bonpoca o HaxoxIeHUU GopMyi KOpHEN
anredpanvyeckuxX ypaBHEHUH, HEPA3pEUIMMOCTh B paJlKaliaxX ypaBHEHUHN CTENEeHH, OOJbIlen
yeTeipéx. H. Tapranss, k. Kapnano, H.X. AGens, 3. ['anya.

N300perenune MeToja KOOPAUHAT, TO3BOJISIOLIEr0 MEPEBOAUTH FEOMETpUUECKUE OOBEKTHI Ha
s3bIK anreOpsl. P. lekapt u I1. @epma. [IpumMeps! pa3inyHbIX CUCTEM KOOPJMHAT HA IJIOCKOCTH.
3amaua Jleonapmo I[uzanckoro (®ubonauum) o kposmkax, yncia Gubonayun. 3amgaya o
axMaTHOU nocke. ICTOKM TeOpuu BEPOSTHOCTEM: CTPaxoBOE A€JI0, a3apTHbIe UTphl. [1. depma
u b. [lackans. f. bepuymnu. A. H. Koamoropos.

Marepuan u3 pazziena MaTreMaTuKa B MCTOPUUYECKOM Pa3BUTUU PaCIPE/IENIEH 0 TeMaM:
«ParmmonanpHbIC ynCHay, «Anredpandeckue BeipakeHus» (7 knacc), «DyHKmum,
«BeposTHOCTH 1 cTaTHCTHKAY (8 Kiacc).

Tabauma TeMaTH4eCKOro pacnpeesieHusi KOJIMYeCTBA YaCOB HA H3yUYeHUe
pa3jiesioB

Ne | Pa3nenst Komnyectso KomnnyectBo Komunyectso
JacoB B 7 KJIacce | 4acoB B 8 Kjlacce | 4acoB B 9

KJacce
Apudmeruka 10 4 4
2 Aure0pa 67 49 40
3 OyHKINH 8 15 37




BeposiTHOCTB M cTaTHCcTHKA 12 9 9

D

Jloruka 1 MHOXKeCTBa - - 2

O06001eHre, TOBTOPEHNUE U 5 5 12

KOHTPOJIb

Hroro 102 102 102

7 KJacce

Ne
/1t

Conepsxanne Kypca 7 Kiacca

Jpo6u 1 MpOLIEHTHI

OOBIKHOBEHHBIE U JIECSITUUHBIE IPOOH, BBHIYUCICHHS C pAllUOHATbHBIMU YHCIAMHU.
Crenens ¢ HaTypaibHBIM MOKa3zareseM. Pemenne 3a1a4 Ha npoueHThl. CTaTUCTUYECKHE
XapaKTEPUCTUKU: cpeHee apupMeTHIecKoe, MoJia, pa3Max.

OcHOBHaJ 11€JIb — CUCTEMATU3UPOBATH U 0000IIUTH CBEJCHUS 00 0OBIKHOBEHHBIX U
NECSITUYHBIX Ap00sX, 00ECIeUnTh Ha 3TON OCHOBE JaJIbHENIIee pa3BUTHE
BBIYHMCIIUTENIbHBIX HABBIKOB, YMEHHE pelIaTh 3a/1a4y Ha IPOLEHTHI; chOpMHUPOBATH
MIEpBOHAYAJIbHBIE YMEHUS CTATUCTUYECKOr0 aHaJIN3a YUCIOBBIX JAHHBIX.

[Ipsimast 1 oGpaTHas NPONOPIUOHATIBHOCTH

[IpencraBnenne 3aBUCUMOCTH MEXIY BETHIMHAME € IOMOIII0 (hopmyit. [Tpsimo
MPONOPIIHOHANIEHAS ¥ 00PaTHO MPOMOPIHOHATIEHAS 3aBUCUMOCTH. [Ipomopium,
pelIeHne 3a/1a4u ¢ TOMOMIBIO IPOTIOPIHH.

OcHoBHas 11e51b — ¢(hOPMHUPOBATH MPEICTABICHUS O IPSIMON U 00paTHOM
MIPOTIOPIIHOHAFHOCTSIX BEJIMYMH; BBECTH IMOHSATHE TPOTIOPLIUHU ¥ HAYIHUTh yIaITUXCS
WCIIOJIH30BATh POTIOPLIMH TP PEIICHUH 3a]1a4.

Brenenue B anrebpy

BykBeHHbIE BbIpaXKEHMsI, YUCIOBBIE MTOCTAHOBKU B OYKBEHHOE BbIPAXKEHHE.
[IpeobpazoBanue OYKBEHHBIX BRIPAXKCHHUI: PACKPBITHE CKOOOK, TPUBECHUE TT0TI00HBIX
ClIaraeMbIX.

OcHoBHas 11e71b — ¢(hOPMHUPOBATh Y YUaLIUXCsl IEPBOHAYAIbHbIE

MIPEJICTaBJICHUS O S3bIKE aNreOpbl, 0 OyKBEHHOM HCUYUCIIEHUN; HAYYUTh BBIIOIHATD
AJIeMEHTapHbIe 0a30Bble IPe0Opa30BaHusl OYKBEHHbBIX BbIPAKEHUH.

YpaBHeHust

VYpaBuenus. Kopuu ypaBHenus. JInneliHoe ypaBHeHuE. Pelienne TeKCTOBbIX 3a7a4
METOJIOM COCTAaBJICHHS YPABHEHHSI.

OcHoBHasl 11eJIb — MO3HAKOMUTh YYal[UXCs C MOHATUSIMH YPaBHEHUS U KOPHSI
YpaBHEHHUSI, C HEKOTOPHIMU CBOICTBAMH YpaBHEHUS; C(POPMUPOBATH YMEHUS pELIaTh
HECJIOXKHbIE JJMHEWHbIE YPaBHEHHUS C OJIHOM NepeMEHHOM; HayaTh 00y4eHHE PEILIECHUIO
TEKCTOBBIX 33/1a4 aIreOpandecKuM CrocoOoMm.

Koopaunats! u rpapuku

Yucnossle MpoMeKyTKU. PaccTossHME MeX Ty TOUKaMHU Ha KOOPAUHATHOU MPSIMOU.
MHoxecTBa TOUeK Ha KOOPAMHATHOM MIIoCKOCTU. I'paduku 3aBucUMOCTEN y = X, y = X2,
y = x3. ['paduku peanbHbIX 3aBUCUMOCTEN.

OcHoBHasl L1eJb — Pa3BUTh YMEHUS, CBA3aHHbIE C pa0OTON HAa KOOPAWHATHOM MpsAMOi U
Ha KOOPJMHATHO IJIOCKOCTH; NO3HAKOMUTH € IrpapkaMu 3aBUCUMOCTEN y = X, Y =-X,
y= X2, y = X3, cpopMupoBaTh NepBOHAYAIbHbIE HABBIKA UHTEPIIPETALIMH IPAPUKOB
peabHbIX 3aBUCUMOCTEH.

CBolicTBa CTENEHH C HATYpaJIbHBIM MOKa3aTelleM
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[IpousBeneHue u 4acTHOE CTENEHEN ¢ HaTypaJlbHbIMU Noka3aTessiMu. CTereHb CTeNeHH,
[pou3BeAeHUs U ApoOu. Perenre KoMOMHATOPHBIX 3a/1a4, (popMyIia MepecTaHOBOK.
OcHoBHasl 11eJ1b — BbIpa0OTaTh YMEHUE BBIIOJIHATh IEHCTBUS HaJl CTEIIEHSIMU C
HaTypaJIbHBIMU NIOKA3aTeNISIMU; HAYYUTh IPUMEHSITh [IPaBHJIO YMHOXKEHHUS [P PEIICHUN
KOMOMHATOPHBIX 3a/1a4.

MHOTroYJIEHBI

O)IHOLIJ'IGHBI 1 MHOT'OYJICHHI. CJ'IO)KGHI/Ie, BBIYUTAHUC U YMHOXKXCHHNEC MHOT'OYJICHOB.
DopMyITbl COKpPAIIIEHHOTO YMHOKEHHUSI: KBaJIpaT CYMMBI U KBaJIpaT Pa3HOCTH, KyO
CYMMBI U Ky0 pa3HOCTH.

OcHoBHas neap — BBIpa6OTaTB YMCHUS BBITIOJIHATH I[GﬁCTBI/ISI C MHOIo4JIcHaMu,
MPUMEHSTH (POPMYIIbI KBaJlpaTa CyMMbI U KBaJlpaTa pa3HOCTH, KyOa CyMMBI U Ky0a
pa3sHOCTH JUlsl IpeoOpa3oBaHus KBapaTa U Ky0a IBy4J€Ha B MHOTOWIEH.

Paznoxenne MHOTOYICHOB Ha MHOKHUTEIIH

Brinecenne o6miero MuoxxuTens 3a ckooku. Crioco6 rpynnupoBku. @opmyna pazHoctu
KBa/IpaToB, (hopmyiia cyMMbl KyOOB U pa3HOCTU KyOoB. Pemenne ypaBHeHui ¢
MTOMOIIIBIO PA3JIOKEHUSI HA MHOKHTEJIH.

OcHoBHas 11e71b — BeipaboTaTh yMEHHE BHIIIOJIHATH Pa3IOKEHUE Ha

YacTtoTa 1 BEpOSTHOCTh

YacroTa ciyyaitHoro coobitusi. O1ieHKa BEpOSTHOCTH CIIy4ailHOTO COOBITHS IO €r0
yactote. Cli0)KeHHe BEPOSITHOCTE.

OcHoBHas 11eJIb — [M0Ka3aTh BO3MOKHOCTh OLIEHUBAaHUSI BEPOSITHOCTH CIy4aitHOTO
COOBITHSI 110 €0 YacTOTE.
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IToBTOpEHME

8 ki1acce

Ne
/1t

Conepsxanne Kypca 8 Kiacca

Anrebpanyeckue 1poou

CpoiicTBa cTeneHel ¢ 1enbM mokaszaTteneM. Anredpanyeckas 1poos. CokpaliieHue
npobeii. JleiicTBus ¢ anredpanyecKuMu ApoOsIMHU.

PannonanbHbIe BoIpaskeHUs U UX IpeoOpa3oBanus. CBONCTBA KBaAPATHBIX KOPHEW U UX
MIPUMEHEHHE B BHIYMCIICHUSX.

Pemenue panuonansHbIX ypaBHeHui. [lepexon oT cioBecHOH (HGopMyIupOBKU
COOTHOIICHUHN MEXIy BeTUIMHAMU K alreOpanyeckoi. Pemienne TeKCToBBIX 3a1a4
aredpandeckumM crocoOom.

KBagparHsle KOpHU

KBagpartsslii kopenb u3 uncna. Kopens Tperbeit crenenu. [lonsaTne o kopHe n-ou
cTeneHu u3 yucna. Haxoxaenne npuOIMKeHHOTo 3HaU€HUsI KOPHSI C TOMOUIBIO
KaJIbKYJIATOpA. 3aliCh KOPHEH C MOMOIBIO CTENIEHH C IPOOHBIM [TOKA3aTEIEM.
[Tonsarue 06 uppanmoHanbHOM uncie. MppannonanbHOCTh uncha. JlecaTuannie
NPUOIVHKEHUSI UPPALIMOHAIBLHBIX YHCEIL.

KBagparHble ypaBHEHUs

KBanparnoe ypaBHeHue: ¢popMyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera..
Pemenue ypaBHeHUM, CBOASIIMXCA K IMHEHHBIM U KBapaTHBIM. Pemenue 1po6Ho-
palOHAIbHBIX YPAaBHEHUI

Cucrembl ypaBHEHUI

VYpaBHEHHE € IByMS IIEPEMEHHBIMU; PELICHUE YPABHEHHUS C IBYMS IIEPEMEHHBIMHU.
Cucrema ypaBHeHUil; penieHue cucteMbl. CucremMa IBYX JTUHEHHBIX YpaBHEHHUH ¢ IBYyMsI
MIEPEMEHHBIMU; PEUICHHE MOJACTAHOBKOMN U aNreOpanyecKuM CIOKEHUEM.
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5 DyHKINH

KBanparuunas ¢ynkius, ee rpaguk, napadosna. KoopaunaTsl BepiinHbl mapadosbl, 0Ch
cummeTpuu. CreneHHble QYyHKIIMKM C HaTypalbHBIM [TOKazarenaeM, ux rpaduxu. I'paduxu
(GyHKIMI: KOPEHb KBaJIpaTHbIN, KOpEeHb KyOudeckuil, Moayib. McnonaszoBanue
rpadukoB QYHKUUN JUId PEIICHUs YPaBHEHUN U CUCTEM.

[Tpumeps! rpaguueckux 3aBUCUMOCTEH, OTpaXkarollIMX pealbHble MPOLECChl: KojebaHue,
MOKa3aTeIbHbIA POCT; YUCIIOBbIE (DYHKIIMH, OIUCHIBAIOIINE ATH MTPOLIECCHI.
[TapannensHbIi IEpeHOC TPAPUKOB BIOIH OCEH KOOPAUHAT M CUMMETPHS OTHOCHUTEIHHO
OCEH.

6 BeposTHOCTB M cTaTHCTHKA

[IpencraBienue naHHBIX B BUJE Ta0bnull, AuarpaMM, rpadukos. CpeaHue pe3yabTaToB
n3Mmepenuil. [loHsaTHe 0 CTaTUCTUYECKOM BBIBOJIE HA OCHOBE BBHIOOPKH.

[TonsiTHe U IpUMEPHI CITyYalHBIX COOBITUH.

YacTtoTa coOBITHSI, BEPOATHOCTH. PABHOBO3MOIKHBIE COOBITHS U TIOJICYET MX
BepOATHOCTH. [IpencraBieHrne 0 reoMeTpu4eCKOi BEPOSITHOCTH.

7 IloBTOpEHME

9 kJjacc

No
/1 Conepxanne Kypca 9 xiacca

1 HepasencrBa

JleiicTBUTENbHBIE YMCIia KaK OECKOHEYHbIE IeCATUUHbIE 1poOu. YucioBble HEpaBEeHCTBA
U UX CBOMCTBA. J|0Ka3aTeabCTBO YUCIOBBIX U aNredOpanyecKux HepaBeHCTB. JInHelHbIe
HEPaBEHCTBA C OJTHOM MEPEMEHHOU U UX CUCTEMBI. TOYHOCTH MPUOIKEHUS,
OTHOCHTEIIbHASI TOYHOCTb.

OcHoBHasl 11eJ1b — MO3HAKOMUTD y4aIIUXCS CO CBOMCTBAMU YHUCIIOBBIX HEPABEHCTB U UX
MIPUMEHEHHEM K PEIICHHUIO 33/1a4 (CpaBHEHUE U OLIEHKA 3HAaYEHUH BbIpaKEeHUH,
JI0Ka3aTeIbCTBO HEPABEHCTB U JIp.); BbIpabOTaTh YMEHUE peuiaTh JUHEHHbIE
HEPABEHCTBA C OJTHON NEPEMEHHON U X CUCTEMBI.

2 KBanparnunas ¢yHkims

Oynkuus y = ax2 + bx + ¢ u ee rpaduk. CBoiicTBa KBaApaTUUHON (YHKIIMH:
BO3pacTaHue U yObIBaHHE, COXpaHEHHE 3HaKa Ha MPOMEXKYTKE, HanboJibliee
(HanMeHbllIee) 3HaueHue. Pelienre HepaBeHCTB BTOPO CTENEHU € OJTHOM NepeMEeHHOM.
OcHoBHasl 11eJ1b — MO3HAKOMUTD y4aIllUXCs C KBaJPaTUYHON (QPyHKIMEH Kak ¢
MAaTEeMaTHYE€CKON MOJIENBIO, OIMCHIBAIOIIEH MHOTHE 3aBUCUMOCTH MEXY PEaIbHbIMHU
BEJIMYMHAMMU; HAYYUTh CTPOUTH rpapuK KBaJpaTUYHON (PYHKIIMU U YUTATh MO TpaduKy
ee CBOWCTB c(hopMHpOBATh YMEHHE UCIIOIH30BaTh rpapuuecKre IpeCTaBIeH IS
penieHust KBaJpaTHbIX HEPABEHCTB.

3 YpaBHEHHUsI U CUCTEMBI YPABHEHU I

PanvonaneHbIe BBIpaKeHU. [J[onycTHMBIE 3HAYEHUSI IEPEMEHHBIX, BXOIAIUX B
anredpanveckue BoIpakeHUsl. TOXKIECTBO, J0KA3aTEIbCTBO TOXK/IECTB. Pelienne nenbix
U ApOOHBIX ypaBHEHUH ¢ 0JHOU nepeMeHHo. [Ipumepsl penieHust HeMMHEHHBIX CUCTEM
ypaBHEHHUH ¢ ABYMs IIepeMEeHHbIMU. Pelnenne TekcToBbIX 3a1ad. ['paduueckas
MHTEpIpETAays PEIICHNS YPABHEHUN U CUCTEM YPABHEHUN.

OcHoBHasl 11eJIb — CHUCTEMATU3UPOBATh CBEJICHUS O PALlMOHAIbHBIX BHIPAKEHUSAX U
YPAaBHEHUAX; TO3HAKOMUTH yYAIIUXCsl C HEKOTOPBIMHU IIPUEMaMU PEIICHUS YPABHEHUI
BBICIIMX CTENEHEN, O0yYUTh PEUICHUIO APOOHBIX YpaBHEHUH, pa3BUTh YMEHUE PEllIaTh
CUCTEMBI HEJIMHEMHBIX YPABHEHHM C IBYMs IEPEMEHHBIMH, a TAK)KE TEKCTOBBIC 3a/1a4U;
MIO3HAKOMUTH C PUMEHEHUEM IpaUKOB JIJIsl UCCIIEAOBAHUS U PELICHHS CUCTEM
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YPAaBHEHUH C JBYMs IEPEMEHHBIMU U YPABHEHMI C OJTHON NEPEMEHHOM.

4 Apudmernueckas U reOMETpUUECKasl IPOrpeccuu
Apudmernueckas u reoMmerpuueckas nporpeccuu. @opmysbl # — ro 4jaeHa U CyMMBI /2
YJIEHOB apu(PMeETUUECKOI U reoMeTprueckoit mporpeccuil. [Ipocrteie u cioxHbIe
MIPOLIEHTHIL.
OcHoBHasl 11eJ1b — PAaCUIMPUTh NPEICTABJICHUS, YIAIIUXCS O YUCIOBBIX
MOCJIEIOBATEILHOCTSIX; U3YUYUTh CBOMCTBA apu(PMETHUECKON U T€OMETPUUYECKOI
IIPOrpeccuii; pa3BUTh YMEHUE peliaTh 3a7a4yd Ha MPOIEHTHI.
5 BeposTHOCTh 1 cTaTucTHKA
['enepanbHasi COBOKYITHOCTH M BbIOOpKa. PanxupoBanue naHHbiX. [loauron yacTor.
WuTepBanbublil paa. ['ucrorpamma. Beibopounast qucnepcusi, cpejHee KBapaTUIHOE
OTKJIOHEHHE.
OcHoBHas 11eJ1b — C(POPMUPOBATH NPEACTABICHNUE O CTATUCTUUYECKUX HCCIIEA0BaHMSIX,
00paboTKe JAaHHBIX U UHTEPIIPETALIUU PE3YIbTATOB.
6 [ToBTOpEHUE
TemaTu4eckoe IIIAHUPOBAHUE
7 Kaace
Tema KommuecTtso KomnuecTtso
4acoB KOHTPOJIbHBIX
pabot
1 | [lpobu 1 mpoIeHThI 11 1
2 | IIpsimast 1 oOpaTHasi NPONOPIUOHATBHOCTh 8 1
3 | Brenenue B anredpy 9 1
4 | YpaBHeHus 11 1
5 | Koopaunats! u rpaduxu 9 1
6 | CBolicTBa CTENEHU C HATYPaJIbHBIM IOKa3aTeIeM 1
7 | MHOrouneHsl 2
8 | Pa3noxeHne MHOrowieHa Ha MHOKUTEIN 1
9 | YacToTa u BEpOSTHOCTD
10 | IToBTOpEHUME 6 1
8 kiace
Tema KommuectBo wacoB |  KommuecTBo
KOHTPOJIbHBIX
pabot
1 | [ToBTOpeHue kypca anredpsl 7 Kiacca 3
2 | AnrebGpamyeckue npoou 23 1
3 | KBagparHbie KOopHU 17 1
4 | KBaznparHble ypaBHEHUS 20 1
5 | Cucrtemsbl ypaBHEHUN 18 1
6 DyHKIHHT 12 1
7 | BepoATHOCTb M CTaTUCTHKA 5
8 | IloBTOpeHue 4 1
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9 kJjacc

Tema KomnuectBo Komnuectso
4acoB KOHTPOJIbHBIX
pabot

1 | IloBTOpEeHue u3ydyeHHoro B 8 Kiacce 6 1
2 | HepaBeHncrBa 15 1
3 | KBagparnunas pyHKuus 21 1
4 | YpaBHEHHUsI U CUCTEMb] ypaBHEHUI 25 2
5 | Apudmerndeckas u reoMeTpUUYECKask IPOrpeccum 16 1
6 | CraTucTHka 1 BEpOSITHOCTh 6

7 | IlloBTOpeHue 13 1
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