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PabGouass mporpamma mo MaremMaTHke

OCHOBHOT'O 00111eT0 00pa3oBanus (5 — 9 Ki1acchel)



I. IInanupyemble pe3y/abTaThbl 0CBOEHHUSI y4eOHOI0 MpeaMeTa, Kypca:
npeaAMeTHbIE, MeTanpeIMeTHbIe U JIHYHOCTHBIE.

JIMYHOCTHBIMH pe3yabTaTaMu U3ydeHus npeamera «MaTteMaTukay (B BUAE CIEAYIOMINX
y4eOHBIX KypcoB: 5—6 kiacc — «Marematukay, 7-9 knacc — «MaremaTuka» («Anredpa» u
«["eomeTpusi») ABISAIOTCS CIEAYIOIINE KaueCTBa!
— HE3aBHCUMOCTh ¥ KPUTHYHOCTh MBIIIICHUS;
— BOJISI 1 HACTOMYUBOCTH B IOCTUKECHUU 1IETIH.
CpencTBOM JIOCTHIKEHHSI ATHX PE3yJIbTaTOB SBIISICTCS:
— cucTeMa 3aJlaHui y4eOHUKOB;
— Mpe/ICTaBlICHHAs B yUeOHUKAX B IBHOM BHJIC OpTraHU3aIMs MaTepralia 1o MPUHIIMITY MUHIMAKCa;
— MCIIOJIb30BaHME COBOKYITHOCTH TEXHOJIOTHI, OPUEHTUPOBAHHBIX HA PAa3BUTHE CAMOCTOATEIbHOCTH
Y KPUTUYHOCTH MBIIIUICHHSI: TEXHOJIOTUSI CHCTEMHO-JIESTEIbHOCTHOTO TI0/IX0/1a B 00Y4YCHHUH,
TEXHOJIOTUS OLICHUBAHUSI.
Memanpeomemubimu_pe3yabTaTaMi HU3ydeHUs Kypca «MaremaTukay sBisieTcss (OpMHpPOBaHUE
YHHUBEpCAIbHBIX YueOHbIX AeiicTtBuitl (YV ).
Pezynamugnvie YY/I:
5—6-11 knaccwt
— CaMOCTOSITENIBHO O0OHapyscuéams W (HOPMYyIUPOBATH YYEOHYIO TPOOJIEMY, ONPENCISITh LEeb
yueOHOI 1esITeNbHOCTH, BEIOUPATh TEMY ITPOEKTA;
— @bl0gUcamb BEPCUW PEUICHHs MPOOJEeMBbl, OCO3HAaBaTh (M HMHTEPIPETUPOBATH B Clydae
HE00XO0AMMOCTH) KOHEUHBII pe3ylbTaT, BHIOMpATh CPEICTBA JOCTHXKEHHS IETH U3 MPEI0KEHHBIX,
a TaK)Ke MCKATh MX CAMOCTOSTEIHHO;
— cocmagnams (MHIUBUAYAIBLHO WIK B TPYIIIE) TUIaH PELIeHUs po0aeMbl (BBIOJIHEHUS TPOEKTA);
— paboTas To TUIaHy, cgepsmb CBOHM JCUCTBUS C IEIBI0O W, NMPH HEOOXOIUMOCTH, HCIPABISTH
OLIMOKH CaMOCTOSTENIFHO (B TOM YHCIIC M KOPPEKTHPOBATH IJIAH);
— B TUAJIOTE C YUUTEIIEM COBEPUICHCMBOBANMb CAMOCTOSTEIILHO BEIPAOOTaHHBIC KPUTEPHH OIICHKH.
7-9-11 knaccwl
— CaMOCTOSATENBHO 0OHAapyJcusams u hopmyauposams MpodIieMy B KIACCHOW M WHAWBUYAITbHOM
y4eOHOU e TENBHOCTH;
— 6bl06UCAMb BEPCHH PEUICHUS TPOOJIEMbI, 0CO3HABATh KOHEUHBIN PE3yJbTaT, BEIOMPATh CPEICTBA
TOCTHIKEHUS LM U3 TPEAJIOKEHHBIX MIIM MX UCKATh CAMOCTOSTENIBHO;
— cocmasnams (MHAUBUAYAJIBHO WIIA B TPYIINE) TJIaH PEIICHUS MPOOJIeMbI (BBITOTHEHHUS ITPOCKTA);
— nodbupams K Kaxx10i npodieme (3a1aue) aJeKBaTHYIO €l TEOPETUUECKYIO MOJIEIb;
— paboTas 1o MPeI0KEHHOMY HJT CaMOCTOSITEIbHO COCTABIICHHOMY TUTIaHY, UCHOIb308aMb HAPSIILY
C OCHOBHBIMH H JIONIOJHUTEIBbHBIE CPEICTBAa (CIpaBOYHAs JHUTEPATypa, CIOXKHbBIE MPUOOPHI,
KOMITBIOTED);
— NJIAHUPOBAMb CBOIO MHINBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;
— pabomamb TIO CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY, CBEpSsICh C HHM M C IENbIO
JeSTEeIbHOCTH, MCIPABIsAs OUIMOKM, MCIIOJIB3YSl CaMOCTOSITEIbHO MOAOOpAaHHBIE CpelCcTBa (B TOM
gyucie u Uarepuer);
— cBOOOJIHO 1071b306aMbCs BHIPAOOTAaHHBIMU KPUTEPUSMH OLIEHKH M CAaMOOLIEHKH, UCXOMS U3 LIEIH
Y UMEIOIIUXCSl KPUTEPUEB, pa3iinyasi pe3yJbTaT U CIIOCOOBI ICHCTBHIA,
— B XO/I€ TIPEJICTaBIICHUS NIPOEKTA 0A8AMb OYEHK) €r0 pe3ylibTaTaM;
— CaMOCTOATENIBHO 0CO3HA6aMb TPUYHMHBI CBOETO YCIeXa WM HEycrexa M HaXOJUTh CIOCOOBI
BBIX0JIa M3 CUTYaIlUH HEYCIIeXa;
— yMemb oyeHums CTeTIeHb YCIICITHOCTH CBOCH WHAMBHIyaTbHON 00pa30BaTeIbHOM IEATEILHOCTH;
— 0asamb OYeHK)y CBOUM JIMYHOCTHBIM KadecTBAaM M 4YepTaM XapakTepa («KaKOB 51»), ONPENETh
HATPABJICHUS] CBOCTO PA3BUTHS («KAKUM s XOUY CTAaThy», «4TO MHE IS 3TOTO HAJO CHIEIAThY).

Cpeocmeom  popmuposanusi  perynsTUBHBIX YY]l  ciyxaT TEXHOJOTHS  CHUCTEMHO-
JESTeTHPHOCTHOTO IIO/IXO0Ja Ha JTale M3Y4YCeHUS HOBOTO MaTephalia M TEXHOJIOTHS OLCHHBAHHS
00pa30BaTeNbHBIX JOCTIKEHUH (YIEOHBIX yCIIEXOB).
Ilo3nagamenvuvie YY/I:




5-9-u1 knaccwt
— AHAIU3UPOBAMb, CPABHUBAMb, KlAccuduyuposams u 0606uame HaKThl U IBICHUS;
— ocywecmaiams CpaBHEHHE, CEPHAINIO U KIIACCU(PUKAIINIO, CAMOCTOSTEIFHO BHIOMpAasi OCHOBAHHUS
U KpUTEpUU JUIS YKa3aHHBIX JIOTUYECKUX OMNEpaluid; CTPOUTh KJIacCUPHUKAIUIO MyTEM
JUXOTOMHUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPHUIIAHHUS);
— cmpoums JOTHYECKHM OOOCHOBAaHHOE pACCYXKJIEHHE, BKIIIOYAIOLIEe YCTAaHOBJICHHE MPUUMHHO-
CIIEICTBEHHEIX CBS3EH;
— co30aeams MaTeMaTUYECKUE MOJIEIH;
— COCTaBJIATH TE3UCHI, PA3IMYHBIC BUIBI TUIAHOB (IIPOCTHIX, CIOXKHBIX M T.I.). [IpeobpazoBeIBaTh
WH(pOpPMAIHIO U3 OJTHOTO BUJIA B IPYroi (TaOIHILy B TEKCT, IUarpamMmy H IIp.);
— @bIYUMbIBAMb BCE YPOBHH TEKCTOBOM MH(OPMAIIUH.
— yMemb onpeodenams BO3MOXKHBIE HCTOUYHHUKH HEOOXOIMMBIX CBEIECHUN, MPOU3BOAUTH IOUCK
nH(OpMaIINY, aHATM3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.
— TOHMMAas TO3ULIMIO JIPYroro 4YeloBeKa, pa3iuuams B €ro pedyd: MHEHHe (TOUKY 3peHus),
JI0Ka3aTeNbCTBO (apryMEHTHI), (DAKTHI; TUMIOTE3bI, AKCHOMBI, TEOPUHU. JIJIsT 3TOrO0 CaMOCTOSITETTLHO
UCIIOJIb30BaTh Ppa3lIM4YHbIE BHJAbI YTEHHsS (U3ydarollee, IMPOCMOTPOBOE, O3HAKOMHTEIBHOE,
MMOMCKOBOE), MPUEMBI CITYIIaHUSI.
— caMOMy co030aéams WCTOYHUKA HH(OpPMALMM pPA3HOTO THUMA W JJIA Pa3HbIX ayauTOpHUH,
coboaTh HH(GOPMALIMOHHYIO TUTHEHY U MpaBUIIa HHPOPMALMOHHOM O€3011aCHOCTH;
— yMemb UCNOIb3068amMb KOMIIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTMU KaK HHCTPYMEHT IS
JOCTHXKEHHS CBOUX IIeTiei. YMeTh BEIOUpaTh a/IeKBaTHEIC 3a/1a4€ HHCTPYMEHTAJIbHBIC TPOrPAMMHO-
anmnapaTHble CPEACTBA U CEPBUCHI.

Cpeocmeom gpopmuposarus Mo3HaBaTeNbHBIX Y Y]] cmyxaT yueOHBIH MaTeprall U MPekIe BCEro
MPOIYKTUBHBIE 3aJaHUs ydeOHHUKa.
— HWcnonb3oBaHrne MaTeMaTUYECKUX 3HAHUM JJis PEIICHUs] pa3JIMYHbIX MAaTeMaTUYECKUX 3a7ad U
OLICHKH ITOJIYYEHHBIX PE3YJIBTATOB.
— COBOKYITHOCTh YMEHUH 1O MUCMOIB30BAHUIO JOKA3aTEIbHON MAaTEMAaTUYECKON pPEUu.
— COBOKYITHOCT, yMEHHH 10 pabore ¢ uHpoOpMmanuend, B TOM YHCIE U C Pa3IHYHBIMU
MaTeMaTUYE€CKUMU TEKCTAMH.
— VYMeHus HCHOoNb30BaTh MATEMATHYECKHE CPEICTBA JUIsl M3YYEHHMS M OIMCAaHUS pealbHBIX
MPOLECCOB U SIBJICHUI.
— He3aBUCUMOCTh M KpUTUYHOCTH MBIIUICHHUS.
— BoJig 1 HaCTOMYMBOCTD B TOCTHKEHUU LIEIIH.
Kommynuxkamuenvie YY/I:
5-9-1u1 knaccwt
— CaMOCTOSITENIbHO 0p2aHUu306bl6amb y4eOHOE B3aUMOJCHCTBUE B Tpymme (OmpeneisTh oOmue
LIE€JTH, IOTOBapUBAThCS APYT C APYTrOM U T.]1.);
— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMenmbl, TONTBEpKIas UX hakramu;
— B IUCKYCCUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI,
— YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHUIO, C JOCTOMHCTBOM NpU3HABaNMb OIIMO0YHOCTD
CBOETO MHEHUS (€CIIK OHO TAKOBO) ¥ KOPPEKTUPOBATH €T0;
— MOHUMas MO3UIUIO JIPYTOro, paziuiams B €ro peuu: MHeHHUe (TOYKY 3pEHHs), 10Ka3aTeIbCTBO
(apryMeHTBI), aKThl; TUTIOTE3bI, AKCUOMBI, TCOPUU;
— yMemb B3TJIIHYTh HAa CUTYAllUIO C MHOM MO3ULIUU U 00208apUu8amuvCsl ¢ TFOABMHI UHBIX MTO3UIUH.
Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y'Y ][] ciyaT TEXHOJIOTHUS TIPOOIEMHOTO
oOyueHus1, opraHuzanusi paboThl B MaJbIX IPyIIaX, TAak)Ke UCIOJIb30BaHUE HAa YPOKAX TEXHOJIOTUI
JTUYHOCTHO- OPUEHTHPOBAHHOTO U CUCTEMHO- JISSTEIIbBHOCTHOTO O0YYCHUS.




1.1 IlnanupyemMsble pe3yJbTaThl 00y4eHHs MaTeMaTHKe B 5-6 Kiaccax
APUDOMETHUKA
[To OKOHYaHWM U3YYEHHUS Kypca YYAIIMNCA HAYYUTCS:
-[IOHUMAaTh OCOOEHHOCTH JECATUYHON CUCTEMBI CUMCIICHMS,;
-MCII0JIb30BaTh ITOHATHS, CBSI3aHHBIE C IETMMOCTBIO HaTypabHBIX YHCE;
-BBIpaXaTh YKcJa B SKBUBAJIECHTHBIX (pOopMax, BEIOMpas HanloJsiee MOoAXO ANy B 3aBUCUMOCTH OT
KOHKPETHOU CUTYyalUu;
-CPaBHUBATh U YNOPAJOYNBATH PALlMOHAIBHBIE YNCIIA;
-BBIIIOJIHATH BBIYHUCIIEHUS C PallMOHATIbHBIMU YHCIIAMH, COUYETasi yCTHBIE U MUCbMEHHBIE TPUEMBI
BBIYHCIICHUM, TPUMEHSATH KaJIBKYJISATOD;
- HCII0JIb30BATh MTOHATHS U YMEHMSI, CBA3aHHBIE C IPOIOPLMOHAIBHOCTBIO BEIMYUH, IPOLIEHTAMH,
B XOJI€ PEUICHHS MaTEMaTUYECKUX 3a]1a4 U 33]1a4 U3 CMEKHBIX IPEAMETOB, BBIIIOIHATH HECIOKHBIE
MIPAKTUYECKUE PACUYETHI;
- aHAJIM3MPOBATh TPAPUKH 3aBUCUMOCTEN MEX /1y BEIMUNHAMU (PacCTOSHUE, BpeMs, TeMIlepaTypa
U T.IL.).

Yyanmiics moay4uT BO3MOKHOCTb:

- TIO3HAKOMHUTLCS C TTO3UIIMOHHBIMH CUCTEMAMH CUHCIIEHUS C OCHOBAHMUSIMHM, OTIIMYHEIMHE OT 10;
- yrayOuTh ¥ pa3BHUTh MPEJICTABICHHS O HATYPATbHBIX YHCIAX U CBOMCTBAX ACITUMOCTH;

- HAYYUTHCS UCTIOIh30BaTh MPUEMBI, pAllMOHATU3UPYIOIINE BEIYUCICHHUS, TPUOOPECTH HABBIK
KOHTPOJIMPOBATH BBIYUCIICHUS, BEIOWPAs MOAXOMSIINN I CUTYAIlUU CII0CO0.

YUCJIOBBIE U BYKBEHHBIE BBIPAYKEHW . YPABHEHMUS.

[To OKOHYAaHWM U3YYEHHUS KypPCca YYAIIMNCA HAYYUTCS:

- BBIMOJIHATB ONEPALUU C YUCIOBBIMH BBIPAXKEHUSMU;

- BBITMOJIHATH Ipeo0pa3oBaHusl OyKBEHHBIX BhIpaXKEHUH(pacKpbITHE CKOOOK, TPUBEICHHE TOJOOHBIX
cllaraeMbix );

- pemarhb JUHEHHbIC YpaBHEHHUS, peIIaTh TEKCTOBBIC 3a/1a41 aNreOpanyecKuM METOIOM.

Yyanuiicss IoJy4YUT BO3MOKHOCTb:
- Pa3BUTH MIPEACTABJICHUS O OYKBEHHBIX BBIPAKEHUAX U UX MPEOOpa30BaHUSX;
- OBJIQJIETh CHEIUATbHBIMU NpUEMaMU PEIICHUS YPABHEHUN, TPUMEHSTD armapaT ypaBHEHUM st
perIeHust Kak TEKCTOBBIX, TaK M MPAKTHYECKUX 3aad.

I'EOMETPUYECKHE ®UI'YPBI. UBSMEPEHUE 'TEOMETPUYECKHUX BEJIMYUH

I1o oxoHYAaHNM M3YUCHHUS Kypca VIAIMKACI HaYVIUTCS:

- pacro3HaBaTh Ha YepTekKaxX, pUCYHKAX, MOJIESX U B OKPYKAIOLIEM MUPE TUIOCKUE U
MIPOCTPAHCTBEHHBIC TEOMETPUUECKHIE (PUTYPBI U UX DJIEMEHTHI;

- CTPOUTH YIJIbL, OIIPEAEIIATE UX I'PATyCHYIO MEPY;

- pacro3HaBaTh U U300paXkaTh pa3BEPTKHU KyOa, MPSMOYTOIHHOTO HapaijIe/Ienuneaa, MpaBUIbHON
IMUpaMUIBI, HAIMHIPA U KOHYCA;

- OTIPEACIIATH MO JUHEHHBIM pa3Mepam pa3BEPTKU (PUTYpPHI TMHEHHBIC pa3Mepbl caMOil GUTYPHI U
Ha000pOT;

- BBIYUCIIATH 00BEM MPSMOYTOIHFHOTO MapajiIeNIeuIe a U Kyoa.

Yyamuiics DOJy4YUT BO3MOKHOCTD:
- HAyYUTbCS BBIYUCIATH 00bEM MPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYp, COCTaBICHHBIX U3
MPSIMOYTOJIBHBIX NAapAJIJIENIEUIIEI0B;
- YIIIyOUTh ¥ pa3BUTH MPEICTABICHUS O POCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTrypax;
- HAYYUThCS IPUMEHATH IOHATHE PA3BEPTKU JJIs BHIITOJHEHUS TPAKTUYECKUX PACUETOB.




IJIEMEHTDBI CTATUCTHUKHU, BEPOATHOCTH. KOMBUHATOPHBIE 3AJTAYMU.

I1o okOHYaHMH N3VUECHU Kypca VUYAIIUICI HaYYUTCS:
-HUCIIOJIB30BaTh HpOCTGfILHHG CHOCO6BI Hpe,Z[CTaBJIeHI/ISI K aHajain3a CTaTUCTHYCCKHUX JAHHBIX,
- pemaTh KOMOMHATOPHBIE 33/1a4M Ha HAXOXKJICHUE KOJIMYECTBA OOBEKTOB I KOMOWHAITUH.

Vyamuiics MOJIYYUT BO3MOKHOCTE:

- IpHOOpECTH ePBOHAYAIILHBIN OIBIT OPTaHU3aIMK cOOpa JaHHBIX P MPOBEJICHUU OTIpOca
0OIIIEeCTBEHHOT'0 MHEHHSI, OCYIIECTBISITh MX aHAIIN3, PEJCTABIISATh PE3YJIBTAThl OTIPOCA B BUJIC
Ta0JIUIIBI, TUATPAMMBIL;

- HAYYUTHCS HEKOTOPBIM CIICIIMAIBHBIM MTPUEMaM PEIIeHHs] KOMOMHATOPHBIX 3a/1ad.

1.2 [lnanupyemMblie pe3yabTaThbl U3yYeHUs AJIredpsbl B 7-9 Kiaccax

AJ/ITEBPAHYECKHE BbIPA’KEHHA
BhINyCKHUK HAYyYUTCS:
® OIEPHUPOBATH MOHATHIMHU «TOXKIECTBO», KTOXKIESCTBEHHBIC IPEOOPA30BAHU», PELIATh

3ajauu, cojeprkamue OyKBeHHbIE TaHHbIe, paboTaTh ¢ hopMynamu;

® ONEpPHPOBATH MOHATHEM KBaIPATHOTO KOPHS, IPUMEHSTh €T0 B BEIYUCICHUSIX;

®  BBIIOJHATH TPE0OPa30BaHUS BBIPAKEHUH, COAEPIKAIINX CTEICHH C IEIBIMH MTOKA3aTEIIIMH
U KBaJIpaTHbIC KOPHH;

®  BBINOJHATH TOXKAECTBEHHBIE TPE0OPa30BaHNS PAlMOHAIBHBIX BEIPAKCHUH Ha OCHOBE
IpaBWJI ACHCTBUI HAJl MHOTOWIEHAMH M alnreOpandecKuMy Apo0siMu;

¢  BBINIOJHATH Pa3JIOKCHUC MHOT'OYJICHOB HAa MHOXKUTCIIN.

BhINyCKHHMK IOJYYUT BO3MOKHOCTD:
®  BBINOJHUTH MHOTOIIATOBBIE MMPEOOPa30BaHMsI PAllMOHATBHBIX BHIPAKECHUHN, TPUMEHSS

IIMPOKHIA BEIOOP CIIOCOOOB U MPUEMOB;
® TIPUMEHATH TOXKICCTBEHHBIE MPEOOPA30BaHMS Ul PELICHUS 3a/a4u U3 Pa3IMUHBIX pa3/esioB

Kypca.
YPABHEHUA

BrIDYCKHUK HAYUUTCS:
® pemaTh OCHOBHBIE BUbI PAIMOHATBHBIX YPABHEHUN C OJHON MEPEMEHHOM, CUCTEMBI JIBYX

YPaBHECHHI C ABYMS IIEPEMCHHBIMU;

L] IIOHUMATh ypaBHeHHe KaK Ba)KHefILHyID MaTeMaTI/I‘IeCKYIO MOJICJb IJIs1 OITMCAHUA U
W3YYCHHS Pa3HOOOPA3HBIX PEAbHBIX CUTYaIlUi, pelaTh TEKCTOBBIC 3a1a91
anredpanvdecKuM METOIOM;

® [IPUMEHSATH rpaduuecKre MpeACTaBICHUS IS HCCIEIOBAHUS YPAaBHEHUH, UCCIIEAOBAHUS U
pEIICHUs CUCTEM YPaBHCHHH C JBYMS ITEPEMCHHBIMHU.

BBINYyCKHHMK IOJYYUT BO3MOYKHOCTD:
e OBnageTh clieNUaNbHBIMU IPUEMAaMU PELLIEHUS YPAaBHEHUI U CUCTEM YPaBHEHU; YBEPEHHO

MPUMEHSTH anmnapaT ypaBHEHUH [T pelieHus pa3HOOOPa3HBIX 3a7ad U3 MaTEMaTHKH,
CMEXHBIX MPEIMETOB, IPAKTUKH;

e [IpumensaTs rpaduyeckue NpeaACTaBICHUS IS UCCIEOBaHUS YPAaBHEHUH, CUCTEM
ypaBHEHUH, COIepKAIINX OYKBEHHBIC KOA(DPHUITUEHTHI.



HEPABEHCTBA
BrIDYCKHHUK HaYUUTCS:

ITormMmath TEPMHUHOJIOTUIO U CUMBOJIMKY, CBA3aHHYIO C OTHOILICHHUEM HEPABCHCTBA,

CBOMCTBA YMCIIOBBIX HEPABEHCTB;
e Pemars JIMHEWHBIE HEPABEHCTBA C OJHOU IIEPEMEHHOM U UX CUCTEMBI; PEIIAaTh KBApaTHBIC
HEpPaBEHCTBA C ONOPOH Ha rpauyeckue NpeaCcTaBICHHUS;

e [IpumeHATH anmapaT HEPABEHCTB JJIs PELICHUS 3a1a4 U3 Pa3IudHbIX Pa3eiIoB Kypca.

BhINYyCKHHMK IOJYYUT BO3MOYKHOCTD:
e OBnazeTh pa3aIM4HbIMU IPUEMAMU J10Ka3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSATh

anrmapar HepaBEHCTB JUIs PEUICHUs Pa3HOOOPAa3HBIX MAaTEMaTHUECKUX 3ajiay, 3a/1a4 U3
CMEXHBIX NPEIMETOB U MPAKTHKH;

o [IpumMeHATH rpaduyecKre MPeACTABICHUS IS HCCIIEAOBAaHNS HEPABEHCTB, COICPIKAIIIX
OyKkBeHHBIE KO3()(PULIUEHTBHI.

YMCJIOBBIE MHOXECTBA
BhINyCKHUK HAy4YUTCS:

e [lonumars TCPMHUHOJIOTUIO U CUMBOJIUKY, CBA3aHHBIC C IOHATHEM MHOXXCCTBA, BBIMIOJIHATH
OIrncpanru HaQ MHOXCCTBAMU;

e Hcnonp30BaTh HAaYAILHEIC MpEACTaBJICHUA O MHOXKCCTBC HCﬁCTBHTGHBHBIX YUCCII.

BEIIYCKHUK TOIYYUT BO3MOKHOCTb:
e Pa3BuBarth MMPEACTABICHHUE O MHOXECTBAX;

e Pa3BuBaTh NpeACTaBICHUE O YUCIIC M YUCIOBBIX CHCTEMaX OT HATYPaJIbHBIX YHCEN JI0
JCWCTBUTEIFHBIX; O POJIM BHIYHCIICHUH B MIPAKTHKE,

e Pa3BuTh 1 YTJ'IY6I/ITI> 3HAHUA O HGCHTHHHOﬁ 3allucu I[eﬁCTBHTGHBHBIX qucell
(mepuoauYecKre U HEeTIePUOUIECKUE TPOOH )

OYHKINN
BhINyCKHUK HAyYUTCS:

e [loHumaTh 1 UCIOJIB30BATh (DYHKIMOHAIBHBIEC MOHITHS, A3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HauCHHUS ),

e Crpouth rpauku 3JIeMeHTapHbBIX (YHKINN, UCCIIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIIMNA Ha
OCHOBE M3yUEHUs OBEICHUS UX IPaQUKOB;

e [loHumarp QyHKIHIO KaK BaKHEHIIYI0O MaTEMAaTHYECKYIO MOEIb JIJIsl ONMCAHUs MPOLIECCOB
U SIBJIGHUH OKPY)KAIOLIET0 MUPa, IPUMEHATH (PYHKIIMOHAIBHBIN S3bIK ISl OMTMCAHUS U
UCCIIEIOBaHMS 3aBUCUMOCTEN MEX 1y PU3NUECKUMU BEIUYNHAMU;

e JloHUMAaTh U UCIIOJIB30BATh A3BIK HOCHGHOB&TGHBHOCTCﬁ (TepMI/IHBI, CUMBOJIMYECKHUEC
0003HAYCHHSI)

e [lpumeHsTs GOpPMYIBI, CBSI3aHHBIE C APUPMETHISCKON W Tr€OMETPHIECKON MPOTPECCUSIMH,
1 anmapart, chopMHpOBaHHBINA IPU U3YUCHUH JPYTUX Pa3/Ie]oB Kypca, K PELICHHUIO 3a1ad,
B TOM YHCJI€ C KOHTEKCTOM U3 PEAIbHON KU3HH.

BEIIYCKHHUK TOTYIUT BO3MOKHOCTE:




[TpoBOIUTH HCCIIEIOBAHUS, CBA3aHHbIEC C M3yYCHUEM CBOMCTB (DYHKIIMH, B TOM YHUCIIE C
HCIIOIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE rpa)KOB U3YYCHHBIX (DYHKIIMA CTPOUTH OojIee
CIOXHBIE TpaduKH (KyCOUHO-3aJaHHBIC, C BEIKOJIOTHIMU TOYKAMH U T.I1. );

Hcnonb3oBath QyHKIIMOHATBHBIC MTPEICTABICHUS U CBOMCTBA (DYHKIIMH PEIICHUS
MaTeMaTHYeCKHX 3aJ1ad U3 Pa3jIHyuHbIX Pa3AesioB Kypca;

Pemars koMOMHUPOBAaHHBIC 32/1a49H ¢ TPUMEHEHHEM (DOPMYIT N-TO YWIEHA U CyMMBI TIEPBBIX
N WICHOB apuU(PMETHUECKOI U TEOMETPHUECKON IPOTpecCuil, MPUMEHss TIPU 3TOM arrmapar
YpaBHEHUI U HEPABEHCTB;

[Tornmarth apupMETHIECKYIO U TEOMETPUUYECKYIO TIPOTPECCHH KaK (DYHKIIUU HATYPATHLHOTO
apryMEHTa; CBS3BIBATh apU(METHUECKYIO TPOIPECCUIO C IMHEHHBIM POCTOM,
TE€OMETPUUYECKYIO - C IKCIIOHEHIIMAJIbHBIM POCTOM.

DJIEMEHTHI [TPUKJIAJTHOM MATEMATUKU
BhINyCKHUK HAyYUTCS:

HCHOHBBOB&TB B X0I€ peH_IeHI/I}I 3a1a4 BHGMGHTapHBIe Hpe,Z[CTaBJIeHI/IH, CBA3AaHHBIC C
MPUOTMKEHHBIMHU 3HAYCHUSIMUA BEJTUYHH;

HCHOHBBOB&TB HpOCTGﬁLHHG CHOCOGBI HpeI[CTaBJIeHI/IH H aHaJIn3a CTaTUCTUYCCKUX JaHHBIX,
HaxoauTh OTHOCHTEIBHYIO YaCTOTY W BEPOSITHOCTH CIy4aliHOTO COOBITHS;

Pemate koMOMHATOpHBIC 3a/1aUM HA HAXOXK/IEHUE YHCIIa 00OBEKTOB MIJIM KOMOMHAITHH.

BBINYCKHUK TTOJYIUT BO3MOYKHOCTE:

[ToHATH, YTO YHCIIOBBIE JAHHBIE, KOTOPHIE UCTIONB3YIOTCS ISl XapaKTEePUCTUKU OOBEKTOB
OKPY’KaIOIlIero MUpa, ABIIAIOTCS MPEUMYIIIECTBEHHO MPUOIMKEHHBIMH, YTO TI0 3aMHUCH
NpUOIMHKEHHBIX 3HAYEHUH, Colep KaluXcsi B UHPOPMALIMOHHBIX UICTOYHUKAX, MOKHO
CYAMTB O MOTPEUTHOCTH MPUOINKECHHUS;

[ToHSTH, YTO MOTPEIIHOCTH PE3YIbTaTa BHIYMCICHUN JOKHA OBITH COU3MEpPUMa C
MOTPEUIHOCTBIO UCXO/IHBIX JIAHHBIX;

[TproGpecTy epBOHAYATBLHBIN OMBIT OPraHU3AIMH cOOpa NaHHBIX MIPH MIPOBEIECHUH OIIpOca
OOIIECTBEHHOI'O MHEHUSI, OCYLIECTBIIATh UX aHAJIU3, IPEJICTaBIISITh PE3yJIbTaThl OIpoca B
BUJIE TaOIHIIBI, AUATPAMMBI;

[Tprobpectu OMBIT IPOBEIEHUS CIYYalHBIX 3KCIIEPUMEHTOB, B TOM YHUCIIE C TOMOIIBIO
KOMITBIOTEPHOT0 MOJIETIUPOBAHMS, HHTEPIIPETALUN UX PE3YJIbTAaTOB; HAYYUTHCS HEKOTOPHIM
CHelHaIbHBIM NPUEMaM perieHnsi KOMOMHATOPHBIX 3a/a4.

1.3 [lnanupyemblie pe3yabTaThbl U3yYeHUsI reoMeTpuM B 7-9 Kiaccax

TEOMETPUYECKHUE ®UT'YPHBI
BrIDYCKHHUK HAY4YUTCA

[Tonb30BaTbes A3BIKOM T€OMETPUH JJI OMMCAHUS MTPEIMETOB OKPYIKAIOLIEro MUPA U UX
B3alMHOI0 PACIIOI0KEHUS;

PacnioznaBath 1 n300pakaTh Ha YepTEkKaxX U PUCYHKAX reOMEeTpUUecKre GUrypbl U ux
KOMOHWHAIINK;

KnaccudunupoBaTts reomeTpudeckue GUrypsi;

HaxomuTh 3Ha4eHUs JUIWH JTMHEWHBIX YJIEMEHTOB (PUTYp U UX OTHOIICHHUS, TPAIYCHYIO MEPY
yrioB ot 0 70 180°, mpuMeHsist onpeesieHHs], CBOMCTBA M MPU3HAKKU (PUTYpP U UX DJIIEMEHTOB,
oTHoIeHus puryp (paBeHCTBO, TOI00ME, CAMMETPHS, TIOBOPOT, MapalIeTbHbIN MEPEHOC);



OnepupoBarh ¢ HA4YaIbHBIMU MOHATUSMU TPUTOHOMETPUH U BBITIOIHATH 2JIEMEHTAPHbIE
oreparuy HaJ GyHKIUSIMH YTJIOB;

Jloka3pIBaTh TEOPEMBI;

Pematp 3a1aun Ha OKA3aTENbCTBO, ONMUPAsICh HA U3YYCHHBIE CBOWCTBA (DUTYD H
OTHOILIEHUN MEXy HUMH U MIPUMEHSISI U3YYEHHbIE METO/IbI JOKA3aTeNbCTBA;

Pemrate HecnoxHbBIE 33/1a4M HA IOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOCHHUS
C TIOMOIIBIO [IUPKYJISL U TUHEHKH;

Pemates mpocTeiinye miaHuMeTpUYECKUE 3a1aUH.

BBINYCKHUK TTOJIVIUT BO3MOKHOCTh

OgaieTh METOJJAMH PEIICHHS 331349 HAa BBIYMCICHUE B IOKA3aTEIbCTBO: METOJIOM OT
MPOTHUBHOTO, METOI0M TI0JI0OHSI, METOJIOM ITepedopa BApUAHTOB U METOIOM
TCOMETPHYCCKUX MECT TOUCK;

[TproGpecTr OMBIT MPUMEHEHHS aITeOPanuecKoro M TPUTOHOMETPUYECKOIO anmapara u
UJCH BHKEHUS TMPU PEIICHUH M'e€OMETPUYCCKHX 3a71ad;

OBnazneTs TpaJUIIMOHHON CXEMOM pelIeHns 3a/1a4 Ha IOCTPOECHUE C IIOMOILBIO LIUPKYJIA U
JUHEHKU: aHAJIN3, TTOCTPOCHHUE, JI0KA3aTeILCTBO U UCCIICIOBAHNCE;

HaquTBCH pemaTL 3aJa4Yu Ha HOCTpOGHI/Ie METOAOM FGOMeTpI/I‘IeCKI/IX MECT TOUCK U
METOIOM II0I00HS;

[TproOpecTy OMBIT KCCIIETOBAHUS CBOMCTB INTAHUMETPUICCKUX (PUTYP C ITOMOIIBIO
KOMIIBIOTEPHBIX IIPOrpaMM;

[TproOpecTy OIBIT BHITOJIHEHUS TPOSKTOB.

N3MEPEHUE 'EOMETPUYECKUX BEJIMYNH
BhINyCKHUK HAyYUTCS

Hcnons3oBarh CBOWCTBA U3MEPEHUs UIMH, YIJIOB U IIOIIAAEH IIPU PELICHUH 3a/1a4 Ha
HaXO0XJCHUE JJINHBI OTPEe3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI 1IyTH OKPYXHOCTH, IpalyCHON
MepBbl yIia;

BbruncnsaTh miomany TpeyrojbHUKOB, IPSIMOYTOJIBHUKOB, TPAalleluid, KpYroB U CEKTOPOB;
Boruncnsate AMMHY OKPY>KHOCTU U ATTUHY AYTH OKPY>KHOCTH;

BbruncnsTe AMUHBL JTMHEWHBIX 2JIEMEHTOB (PUTYP U UX YIJIbl, UCTIOIb3Ys U3yYEHHBIE
(dbopMyIibl, B TOM uncie GopMysbl JTUHBI OKPYKHOCTU U IJTUHBI AYTH OKPY>KHOCTH,
dbopmynsl momianen Guryp;

Pemrate 3a1aun Ha 10Ka3aTENBLCTBO C MCIIOJIB30BAaHUEM (DOPMYJT JUTMHBI OKPY>KHOCTH U
JUTMHBI TyTH OKPY>KHOCTH, (hOpPMYJ TUIomaaei puryp;

Pemarp npaktudeckue 3a1auu, CBSI3aHHbIE C HAX0XK/IEHUEM T€OMETPUYECKUX BEITUYMH(
UCIOJIB3YS MPU HEOOXOIMMOCTH CITPABOYHUKU U TEXHUUECKHE CPE/ICTBA).

BEIIYCKHHUK TOTYYIUT BO3MOKHOCTh HAYUUTHCS:

Berancnsate momaau Guryp, COCTaBIEHHBIX U3 ABYX WM 00Jee MPSMOYTOJbHUKOB,
napajyuieIorpaMMOB, TPEYTOJIbHUKOB, KPYTra U CEKTOpa;

BbraucnsTh 1onaam MHOTOYTOJIBHIKOB, HCIIOJIb3YSl OTHOIIICHHSI PABHOBEIIMKOCTH U
PaBHOCOCTABJICHHOCTH.

[TpumensTs anredOpanyeckuil ¥ TPUTOHOMETPUYECKUH anmapaT U Ueu IBHKEHUS Npu
pEIIeHNH 3a]]a4 Ha BRIYMCIICHHE TUIOIIaIeld MHOTOYTOJIbHUKOB.



KOOPJINHATDBI
BhINyCKHUK HAyYUTCS
e BpMUUCIATH JIMHY OTPE3Ka 10 KOOPAMHATAM €0 KOHIIOB; BBIYUCIIATh KOOPAUHATHI

CepEeIMHBI OTPE3KA;

e lcnosnb30BaTh KOOPAMHATHBIN METO IS U3YUYECHUS CBOMCTB IIPSIMBIX U OKPYKHOCTEH.

BI)IHVCKHI/IK IMOJIYVUYHUT BO3MOXHOCTD
L4 OB.HaI[eTI: KOOpPAWHATHBIM MCTOAOM PCHICHUS 3aJa4 HAa BBIYUCIICHUC U J1OKa3aTCIILCTBO,

e [IpuoOpectu ONBIT UCTIOJIB30BAHMS KOMIIBIOTEPHBIX TPOraMM JJIsl aHAJIM3a YaCTHBIX
CJIy4aeB B3aUMHOTO PACIOJIOXKEHUS OKPYKHOCTEW U NPSIMBIX;
e [IpuoOpectyu ONBIT BBITOJHEHUS TPOCKTOB.

BEKTOPBI
BoInYyCKHUK HAVIHUTCSH
e OrnepupoBaTh C BEKTOpAMH: HAXOAUTb CyMMY M Pa3HOCTh JIByX BEKTOPOB, 3a/laHHBIX

F€OMETPUYECKH, HAXOAUTH BEKTOP, PAaBHBIN IIPOU3BEIACHUIO 3aJAHHOT0 BEKTOPA HA YUCIIO;

e HaxonuTe nis BEKTOPOB, 3aJaHHBIX KOOPIMHATAMMU: JJIMHY BEKTOPA, KOOPAUHATHI CYMMBI U
Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAMHATHI IIPOU3BEICHUS BEKTOPA HA YUCIIO,
MPUMEHSS IPH HEOOXOMMOCTH TIepEMECTUTENbHBIN, COUeTaTeIbHBIN HITH
pacIpenenuTeIbHbIN 3aKOHBI;

e BpIynCIATE CKaIPHOE MPOU3BEIECHUE BEKTOPOB, HAXOIUTD YroJl MEKIY BEKTOpaMH,
YCTaHABIIUBATh IIEPIEHIUKYIAPHOCTD NPSAMBIX.

BEITYCKHUK TOJIYYUT BO3MOKHOCTD
® OBJ'IaI[eTI) BCKTOPHBIM METOAOM IJI PCIICHUA 3a1a4 Ha BBIYMCICHUC U TOKA3aTCIIbCTBO,

e [IpuoOpecTu OMBIT BHIMOIHEHUS IPOEKTOB.

II. OcHoBHOe coep:kaHMe Kypca (mpeaMeTa), BKINYAKIIee NepeYeHb
OCHOBHOI'0 M3y4aeMOI0 MaTepHuaJia, pacnpeieJeHHOr0 10 CoAepKaTeJIbHbIM
JIMHHUAM 00y4eHust
Ha n3yuenue maremMaTuky B OCHOBHOM IIKOJIE OTBOAMT 5 y4eOHBIX YacOB B HEEIIO B TEUCHUE
KaX/10T0 rojga ooydenus, scero 850 ypokos.
B cootBercTBUU ¢ TpeboBaHusMU DeepanbHOrO rOCy1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaH1apTa
OCHOBHOTO 00111eT0 00pa3zoBaHus mpeaMeT «MaTremMaTukay u3yqaercs ¢ 5-ro mo 9-ii kiacc B BUeC
CIIeTYIONMUX y4eOHBIX KypcoB: 5—6 kiacc «Marematukay, 7-9 kiacc npeamet «MareMaTuka
(Anrebpa u ['eomerpus).
Pacrnipenienenrie yueGHOro BpeMEHU MEKy STUMU MPEIMETaMH MPEICTABICHO B TabJIUIIE.

Kiaccol IIpeamerbl MaTEeMATHYECKOI0 KoandecTBo 4acoB Ha
UKJIA CTYNIeHH OCHOBHOTI0
o0pa3oBaHus
5 — 6 KIaccel MaremaTuka 340
7 — 9 knacchl Maremarnka (Anredpa) 306
Maremaruka (I"eomeTpusi) 204

BCEI'O

850 |

Nudopmanus o koJimyecTBe y4eOHBIX YACOB

Kanac
c

IIpeamer, paznen

KoanuecTtBo
YacoB B Ioj

KoanuecTBo yacos | B TOM
B HeJAeJII0

yuciae
KOHTPOJIbHBIX
padort




5 Maremarnka 170 5 11
6 Maremaruka 170 5 13
7 Marematuka(Anredpa) 102 3 9
7 Maremaruxa(l'eomerpusi) | 68 2 5
8 Marematuka(Anredpa) 102 3 9
8 Maremaruka(l'eomerpusi) | 68 2 5
9 Marematuka(Anredpa) 102 3 7
9 Marematuka(I'eomeTpus) | 68 2 5

[Ipenmer «MaremaTka» B 5—6 Kjaccax BKJIIOYaeT apu(METHUECKUI MaTepHal, 3JIE€MEHTBHI
anreOphl ¥ TEOMETPHUH, @ TAKKE ATEMEHThI BEPOSITHOCTHO-CTATUCTHUECKOM JIMHUU.

[Ipenmer «AnrebGpa» BKIIOYAET HEKOTOPHIE BOMPOCH apU(METHKH, Pa3BUBAIOIINE YHCIOBYIO
JUHUIO 5—6 KJ1accoB, COOCTBEHHO alreOpandecKuii MaTepura, dJIeMEeHTapHble (PYHKIIUU, a TAKKe
3JIEMEHTHI BEPOSITHOCTHO-CTATUCTUYECKOM JINHUY.

B pamkax yueOHoro mpenmera «I'eoMeTpus» TpaaULMOHHO M3Y4arOTCS €BKJIUA0BAa F€OMETpPHS,
3JIEMEHTHI BEKTOPHOI ainredpsl, reoMeTpuyeckre mpeodpa3oBaHusl.

N3ydenune BepoATHOCTHO-CTATUCTUYECKOTO MaTepralia OTHECEHO K S—6, k 7—9 knaccam.

APUOPMETHUKA 270u.
Hartypanbnsble ynciaa. Harypanbubiii psg. JlecstuuHas cuctema cuucieHus. ApudmeTndeckue
NEUCTBUS C HarypalbHbIMH 4uciamu. CBoiicTBa apudmMernueckux AccTBuid. CTemeHb C
HaTypaJIbHBIM II0Ka3aTeneM. YHcaoBble BhIpAXKEHMSI, 3HaYEHHE YMCI0BOro BbIpaxkeHus. [lopsiok
TNIEUCTBUM B YHCIOBBIX
BBIPOKEHUSX, UCTIOJIB30BaHUE CKOOOK. PelieHre TeKCTOBBIX 3a/1a4 apu(METHISCKIUMHE CITIOCOOaMH.
Hemutenn u kpatHele. CBOICTBA W MNpHU3HAKK JeIUMOCTH. [IpocThie M cocTaBHbIE YHCIIA.
Pa3noxxeHne HaTypajbHOTO YKcia Ha IPOCThIE MHOKUTENU. JlelieHne C OCTaTKOM.
Apodu. OGbikHOBeHHBIE ApoOu. OCHOBHOE CBOMCTBO aApoOu. CpaBHEHHE OOBIKHOBEHHBIX JPOOCH.
Apudmerndeckre AeUCTBUS C OOBIKHOBEHHBIMU Jpo0siMu. HaxoxaeHue 4acTu OT 1IeJI0ro U IIeJIoro
o ero yactu. Jlecsatuunnie npodu. CpaBHEHUE NECATUYHBIX Ipobeid. ApudmeTrndeckue AeiHCTBUS C
JeCATUYHBIMU 1po0smu. IlpeacraBieHue aecsATUYHOM Ipodu B BHUIEC OOBIKHOBEHHOH IpoOHM U
OOBIKHOBEHHOW B BHJE JAecITUYHOW. [IpOLIeHTHI, HaXOXKIEHUE NPOIEHTOB OT BEJIUYUHBI U
BEJIMYMHBI 10 €€ IpoueHTaM. OTHOILIEHUE; BBIPAKEHUE OTHOLIEHMs B INpoleHTax. [Ipomopuus;
OCHOBHO€ CBOMCTBO Mponopuuu. Pernenre TeKCToBbIX 3a7a4 apupMEeTUIECKUMHU CIIOCOOAMHU.
PaumnonanbHbie yuciaa. [lonoxurenbHple U OTpULIATENIBHBIE YKCIIA, MOAYJIb Yuciia. MHOXECTBO
HeNbIX yucesl. MHOXKECTBO paloHaIbHBIX YMCEN; pallMoHaIbHOE YHCIO KaK OTHOIICHUE m/n, T/
m — I[eJI0€ YHCII0, N — HaTypalibHOe uncio. CpaBHEHHE pallMOHANIbHBIX Yncel. ApupMeTHIecKHe
JEeWCTBUS C palMoHAIbHBIMU ynciaaMu. CBoiicTBa apudmernueckux neiictBuil. CTeneHb ¢ HENbIM
MTOKa3aTeleM.
JeiicTBUTeNnbHBIE Yncaa. KBagpaTHbiil kopeHb u3 uncia. Kopenb Tpetheii crenenu. [lonarue 06
MPPALHOHATBHOM drcie. MppaioHabHOCT YncIa V2 H HECOM3MEPHMOCTh CTOPOHBI 1 IHATOHAIIA
KBagpara. JlecATHUHbIE NPUOIMIKEHUS HPpALMOHAIBHBIX YHCEN. MHOXECTBO JIE€HCTBUTEIBHBIX
qucell; MpPEICTaBICHHUE JCHCTBUTEIbHBIX YHCENT B BHJIE OECKOHEUHBIX JECATUYHBIX IpOOEi.
CpaBHeHue neicTBUTENbHBIX uncen. KoopaunathHas mnpsimas. M3o0pakeHue 4YHCENn TOYKAMU
KOOPJIMHATHOW NpsiMOi. UHCIIOBBIE MPOMEKYTKH.
N3mepenus, npuodJIM:KeHNs, OeHKH. PazMepsl 00bEKTOB OKPYKAIOIIET0 MUpa (OT 3JIEMEHTAPHBIX
yacTull 10 BceneHHoit), AMTeNnbHOCTh MPOILIECCOB B OKpY’KarolleM Mupe. Boinenenre MHOXKUTENS
— crenenu 10 — B 3amucu yucina. [pubnmkenHoe 3HaUYCHHE BETUYNHBI, TOUHOCTh MPUOIMKEHUS.
OxpyrieHre HaTypalbHBIX YHUCEN W JAeCATUYHBIX apoOeil. Ilpukuiaka M OlEHKa pe3ylbTaToB
BBIYMCIICHU.

AJITEBPA 200u.

Auaredpanyeckue BbipazkeHus. BykBeHHbIE BbIpakeHUs (BBIPAXKECHUS C IIEpeMEeHHBIMN). YncioBoe
3HaueHue OyKBEeHHOro BbIpaxkeHHs. JlomycTumble 3HaueHuss mnepeMeHHBIX. [loacraHoBka



BBIpR)XEHUI BMecCTO mepeMeHHBIX. [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUI HAa OCHOBE CBOMCTB
apudMeTHyecKux JAeicTBUU. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. ToxmectBo. CTemnmeHb ¢
HaTypaJIbHBIM IOKa3aTeleM M ee cBoicTBa. OQHOUWIEHB! U MHOroudjeHsl. CTeleHb MHOTO4YJIEHA.
CnoxxeHue, BBIUMTAHME, YMHOXXEHUE MHOTO4JIeHOB. DOpMysbl COKpPAIIEHHOIO YMHOXEHUS:
KBaJpaT CyMMBI U KBajpar pasHocTH. Dopmyna pazHocTu KBazapaToB. IIpeoOpasoBanue 11emoro
BBIPDAXKEHUSI B MHOTOWIEH. Pa3iiokeHMe MHOIOWIEHOB HAa MHOXKUTEIU. MHOTOWIEHBI € OJHOMN
nepeMeHHoll. KopeHb MHorounena. KBagpaTHblil TpexuseH; pa3/lokeHNE KBaJpaTHOIO TPEXUJIEHA
Ha MHOXHTeNH. Anredpandeckast 1poob. OCHOBHOE CBOMCTBO anrebpanyeckor Apoou. CroxeHue,
BbIUUTAHNE, YMHOXEHHUE, JIeJIeHne anredpandeckux poodeil. CTeneHp ¢ 1ebIM MOKa3aTeleM U ee
cBoiicTBa. ParmoHanpHBIC BBIp@OXKEHUS W HX MpeoOpa3oBaHus. J0Ka3aTeNbCTBO TOXKIIECTB.
KBanpataeie kopHu. CBolicTBa apu(pMETHYECKHX KBaIPATHBIX KOPHEH W WX NPUMEHEHHE K
MpeoOpa30BAHUIO YUCIIOBBIX BBIPAXKEHUI U BHIYHCICHUSIM.
YpaBHenusi. YpaBHeHue c¢ oaHod nepemeHHoOW. KopeHb ypaBHeHus. CBONMCTBAa YHCIOBBIX
paBeHCcTB. PaBHOCWMIIBHOCTD ypaBHeHUH. JInHeitHOe ypaBHeHue. KBaapaTtHoe ypaBHEeHHE: Gopmyna
KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHUH, CBOAAIMXCS K IUHEUHBIM
1 kBajapaTHbIM. [IpuMepsl pernieHus ypaBHEHUN TPeThel W YeTBEpTON cTeneHu. Pemenue npoOHO-
palMOHAIBHBIX YPAaBHCHUH. YPaBHEHHUE C IBYMs IIEpEMEHHbIMU. JIMHEHMHOE ypaBHEHUE C ABYMs
[IEPEMEHHBIMU, MTPUMEPBI PEUICHUSI YpPABHEHUU B LenbIX yuciax. CUcTeMa ypaBHEHUH C JIBYMs
nepeMeHHbIMU. PaBHOcuiabHOCTH cucteM. CHCTEMbI JBYX JIMHEHHBIX YpPaBHEHUH C JBYMs
IIEPEMEHHBIMU; PELICHUE MOACTAaHOBKOM U ciiokeHueM. [IpuMepsl peleHns: cucteM HEIMHEUHBIX
yYpaBHEHHH € JAByMsI INEepeMEHHBIMHU. PelieHne TEeKCTOBBIX 3a/ad ajireOpanyeckuM CrocoooM.
JlekapToBbl KOOpAWMHATHI Ha IJIOCKOCTU. ['paduueckas WHTeprnpeTalysi ypaBHEHHUS C JABYMS
nepeMeHHbIMH. ['paguK JTWHEHHOro ypaBHEHHS C JIBYMs NEPEMEHHBIMH; YIJIOBOH KO3((uUIeHT
MPSIMOM; YCIIOBUE MapalUICIbHOCTH TPAMBIX. ['paduku MpOCTEHIIMX HETMHEHHBIX ypaBHEHHI:
napabosna, runepoosa, OKpyKHOCTh. ['paduueckasi WHTepHpeTalys CUCTEM ypPaBHEHUH C IBYMs
[IEPEMEHHBIMHU.
HepaBencrBa. YucnoBble HepaBeHCTBAa UM UX cBoWcTBa. HepaBeHCTBO ¢ OAHOW IEPEMEHHOM.
PaBHOCHUNIBHOCTH HepaBeHCTB. JIMHEHHbIE HEpaBEeHCTBA € OAHOM miepeMeHHoW. KBamparHbie
HepaBeHCTBA. CHCTEMbl HEPABEHCTB C OJAHOM IIEPEMEHHOM.

O®YHKIUUH 65u.
OcHoOBHBIE MOHATHSA. 3aBUCUMOCTM MeXAy BennuuHamu. llpencraBieHue 3aBucumocTei
dbopmynamu. Ilonstue Qynkmuu. OOIacTh ONpeACTCHHs] W MHOXKECTBO 3HAUCHUHM (YHKIIHH.
Crnioco6sb1 3ananus Gynkiun. ['pagux ¢pynkuuu. CoiicTBa QyHKIHMH, UX oToOpaXkeHHe Ha rpaduke.
[Ipumeps! rpaduKOB 3aBUCUMOCTEN, OTPAKAIOIIUX PEAbHBIE MPOLIECCHI.
YuciaoBble (GyHKOuH. OYHKIUHM, ONUCHIBAIOIIME MPSAMYI0 M OOpaTHYIO MNPOMOPIUOHAIBHbIC
3aBUCHUMOCTH, UX rpaduku u cBoiicTBa. JImHeitnas Gynkius, ee rpaduk u cBoiictBa. KBagparuanas
¢bynkuus, ee rpaduk u cBoiictBa. CTeneHHble (YHKIMU ¢ HATypaJbHBIMU MOKA3aTeNsIMU 2 U 3, UX
rpaduku u cBoiictea. 'paduku Gpyrkimii y = \x,, y ="\x, y = [x|.
YucjaoBele TMOCJAEA0BATEJILHOCTH. lloHATHE YHCIOBOH  MIOCIEIOBATEILHOCTH. 3aJaHUE
MOCJIEIOBATEIILHOCTH PEKYppEeHTHON (opmysoi u dopmyiaoi n-ro uieHa. Apudmernyeckas
reoMeTpuueckas mporpeccur. PopMmyibl n-ro WwieHa apuMETHYECKOW U TEeOMETPUYECKON
MPOTpPEecCUii, CYMMBI TIEPBBIX N  4WieHOB. IM300pakeHne YICHOB apu(PMETHYECKON |
FEOMETPUYECKOM  MNPOrpecCMid  TOYKAaMU  KOOPAMHATHOM  IUIOCKOCTH.  JIMHEWHBIA U
SKCHNOHEHIHAIBHBIN pocT. CIOKHBIE MPOLECHTHI.

BEPOATHOCTDB U CTATUCTHUKA 45u.

OnucareqbHasi cratuctuka. [IperncraBieHue NaHHBIX B BHAE TaOnWll, auarpamm, rpaduKoB.
CrayuaiiHas u3MeH4YMBOCTh. CTAaTUCTHUYECKHE XapaKTePUCTUKM Habopa JaHHBIX: CpeaHee
apudmernueckoe, MeaAraHa, HauOoJsblllee U HaUMEHbIlee 3HaueHMs, pa3max. lIpencraBienue o
BBIOOPOYHOM HCCIIEIOBAaHHH.
CayuaiiHble COObITHSI M BEePOSATHOCTh. [[oHATHE O CIy4ailHOM OIBITE M CIYYaiiHOM COOBITHH.
YacroTa cmydailHOTO cOOBbITHsI. CTAaTUCTUYECKUI MOAXOJ K TIOHATHIO BEPOSTHOCTU. BeposTHOCTH
MIPOTUBOMOJOXKHBIX COOBITUI. JloCTOBEpHbIE M HEBO3MOXKHbIE COOBITHS. PaBHOBO3MOXKHOCTH



coOnITHil. Kimaccndeckoe onpeseneHne BeposSTHOCTH.
KomOunaropuka. Pemenne KoMOMHATOpPHBIX 3amad mepebopoMm BapuaHTOB. KomOMHaTOpHOE
npaBuiio ymMHOKeHHs. [lepecTranoBku u pakropuai.

I'EOMETPUA 2504.
Harasaunas reomerpus. Harmsinaele npeacraBienus o Gpurypax Ha IJIOCKOCTH: TpsMasi, OTPE30K,
JIy4, Yroj, JIOMaHas, MHOTOYIOJbHUK, OKPYKHOCTb, KPYr. UeTBIpeXyroJbHUK, IPSIMOYTOJIbHUK,
KBagpar. TpeyroiabHHMK, BHIBI TPEYrOJbHUKOB. llpaBHiIbHBIE MHOTOYTOJILHUKH. M300paxkeHue
reomeTpuueckux (uryp. B3anmmHoe pacnonoxeHue AByX MpPSMBIX, ABYX OKPYKHOCTEH, IPSAMOH U
OKpykHOCTH. [limHa otpeska, nomaHou. Ilepumerp MHoroyronbHuka. EnuHuIBI U3MepeHUs
JUIAHBL. V3MepeHue NIuHBI OTpe3Ka, IOCTPOCHHME OTpe3Ka 3aJaHHOM JIuHBL. Buael yrios.
I'panycnas mepa yrna. M3MepeHue W IOCTPOCHHE YIJIOB C IOMOIIBIO TpaHcnoprtupa. llonstue
wiomaa (GUrypel; €IMHULBl HM3MepeHus Imomanu. Ilnomans NpsMOyrosbHMKAa M IUIOLIAJb
kBagpara. [IpubnmxenHoe u3MepeHue riomanei ¢uryp Ha kieryaroil Oymare. PaBHOBenukue
¢burypel. Harnsasele npenctaBieHUss O NPOCTPAHCTBEHHBIX (Urypax: KyO, mapajuiesnenunen,
npusMa, nupaMmuia, map, chepa, KoHyc, nuiauHAp. M300pakeHue MPOCTPAHCTBEHHBIX (UTYD.
[Ipumepsl ceuenunit. Muororpannuku. [IpaBuiabHble MHOrorpaHHukH. I[Ipumepsl pa3BepTOK
MHOTOTPAaHHHUKOB, LWIMHApa u KoHyca. [lonsarue oOwvema; enuHunbl oObema. OO0beM
IpSIMOYTOJIBHOTO Mapaiuienenunesna, kyoa. I[lonarue o pasenctse guryp. LlentpanbsHas, oceas u
3epKaybHasi cuMMeTpuu. M300pakeHne CHMMETPUYHBIX QUTYP.
I'eomerpuueckne ¢urypsl. [Ipsvbie u yribl. Touka, npsmas, IOCKOCTb. OTpe30K, Jyd. YTOIIL.
Bunsl yrioB. BeprukaneHble U CMeXHbIE YIUIbl. buccekrpuca yruma. IlapamnensHele u
nepecekaromuecs npsmsle. llepnenaukyispHsle mpsMble. TeopeMbl O MApaICIBHOCTH H
NEPNEHIUKYIAPHOCTH MpsMbIX. [lepnenaukynsp u HakiaoHHas K mpsMoi. CepennHHBIN
MEePNEHIUKYISIp K OTpe3Ky. I'eomerpumueckoe mecto Touek. CBOWMCTBa OHCCEKTPUCHI yria |
CepeIMHHOrO MEPIEeHANKYIIIpa K 0Tpe3Ky. TpeyronpHUK. BricoTa, Menuana, GuccekTpuca, CpeaHss
JMHUA TpeyrojbHUKa. PaBHOOEApEHHBIE U PABHOCTOPOHHUE TPEYrOJIbHUKH; CBOMCTBA M MPU3HAKU
paBHOOEIPEHHOTO0  TpeyroibHUKa. [IpH3HaKM  paBEeHCTBa  TPEYrojbHUKOB. HepaBeHCTBO
TpeyroiapbHuka. COOTHOIIEHUS MEXKIy CTOPOHAaMH M yriaamMu TpeyroiapHuka. Cymma yrios
TpeyroibHuka. BHemnue yriel TpeyronbHuka. Teopema @aneca. Ilogobue TpeyroibHUKOB.
[Ipusnaku momoOus TpeyronbHUKOB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHTE€HC, KOTAHTEHC
OCTPOrO yIjla MpsIMOYTOJIbHOTO TpeyrojbHuKa 1 yriioB oT 0 1o 180°; mpuBeaeHne K OCTPOMY yIIy.
Pemenne npsMOYroJIBHBIX TpPEyrOJIBHUKOB. (OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
@®opMyIIbl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC OJHOI'0 U TOrO k€ yria. Pemenne
TPEYrOJIBbHUKOB: TEOPEMA KOCHHYCOB M TE€OpEMa CHHYCOB. 3aMEYaTelIbHBIE TOYKH TPEYTOJIbHHKA.
YetripexyroabHuK. [lapamienorpamm, ero cBoicTBa U Mpu3Haku. [IpsMoOyronsHuK, KBaapaT, poMo,
X CBOWMCTBA M MpPU3HAKU. Tpamnenusi, CpeaHss JMHUA Tpanenud. MHOroyroibHUK. BbImykiibie
MHOroyrojipHuku. CyMMa yIJIOB BBIIYKJIOINO MHOIOYTOJIbHMKA. lIpaBUibHBIE MHOIOYTOJIBHUKH.
OkpyxHocth U Kpyr. Jlyra, xopaa. Cektop, cerMeHT. LleHTpanbHBIM yroj, BOUCAHHBIA YTOJ;
BEJIMYMHA BIHMCAHHOTO Yyria. B3aumHOe pacnosjokeHue TNpsAMONM U OKPY)KHOCTH, JIBYX
okpyxHocTel. KacaTenbHast u cexymniasi K OKpY>KHOCTH, UX CBOWCTBA. BrucaHHbIE U OMUCaHHbBIC
MHOTOYroJbHUKH. OKpYKHOCTb, BIIUCAaHHAs B TPEYrOJIbHUK, U OKPYXHOCTb, ONMCAaHHAs OKOJIO
TPEYrojibHUKa. BrmcaHHele M ONMCAaHHBIE OKPY)KHOCTHM IIPAaBHJIBHOTO MHOIOYTOJIBHHKA.
I'eomerpuueckue npeoOpasoBanus. [lonsarue o paBeHcrse ¢puryp. [lonarue o ABMKEHUH: OceBas U
LEHTpaJIbHAsl CHUMMETpUH, MapajuleibHblil nepeHoc, noBopoT. [lonarue o mogobum duryp u
roMoTeTHH. PerneHue 3amad Ha BBIUMCIEHME, JOKA3aTENIbCTBO M IOCTPOEHUE C HCIIOJIb30BAHUEM
CBOMCTB M3y4eHHBIX PUTYD.
HN3mepenue reoMerpuyecKux BeaWYUH. [[nuHa oTrpe3ka. PaccrosHue OT TOYKM 1O IPSMOM.
Paccrosane Mexxy nmapayuieabHbIMU OpsMbIMU. [Iepumerp MHOroyronsHuka. JInHa OKpY>KHOCTH,
YKUCJIO NU; AJIMHA IYTU OKPY)KHOCTH. I'pagycHas mepa yria, COOTBETCTBUE MEXAY BEIMUMHOU
LHEHTPAJIBHOIO yria W JUIMHOM Jyru okpyxkHocTH. IloHsATHe 1uomaau ImiIockux Quryp.
PaBHOcOCTaBieHHbIE ©  paBHOBenukue ¢urypbl. Ilmomane mnpsmoyronpHuKa. Ilmomaan
napajuiesiorpaMma, TpeyroiabHuKa W Tpaneuuu. Ilnomane muoroyronsHuka. Ilmomans xpyra n



wiomaas cexkropa. COOTHOIIEHHE MEXIy IUIOIAAsAMU MOAOOHBIX ¢uryp. Pemenue 3amau Ha
BBIUHCJICHHUE U JJOKA3aTEIbCTBO C UCIIOIb30BAHUEM U3YYEHHBIX POpMYII.
Koopaunartel. VYpaBHenue mnpsamoil. Koopaunatsl cepenuHbl oTpe3ka. PopMyiia pacCTOSHHUS
MEXIy IBYMS TOUKAaMH IIJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.
BexkTopsl. /lnuHa (Moayis) BekTopa. PaBeHcTBO BekTopoB. KommnHeapubie BekTopbl. KoopanHatel
BEKTOpa. YMHOXKEHHE BEKTOpa Ha YHCI0, CyMMa BEKTOPOB, pa3JIOKEHUE BEKTOpA IO JABYM
HEKOJUIMHEAPHBIM BeKkTopaM. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
JIOI'MKA U MHOXXECTBA 10u.
TeopeTnko-MHOXKeCTBeHHbIE MOHATHA. MHOXECTBO, 2JIEMEHT MHOXECTBA. 3aJaHUE MHOXKECTB
MEPEYUCIICHUEM 3JIEMEHTOB, XapaKTepUCTUUYECKHUM CBoOMcTBOM. CraHgapTHble 0003HAYEHUS
YHCIOBBIX MHOXECTB. IlycToe MHOXecTBO U ero o6osnauenue. IlogmuoxectBo. O0beqUHEHNE U
repeceyeHre MHOKecTB. MurocTpanuss OTHOIIEHUN MEXAY MHOKECTBAMHU C TIOMOIIBIO THarpamMm
Diinepa — BeHHa.
JueMeHTHhI Joruku. Onpenenenne. AKCMOMBI U TeopeMbl. JlokazaTenbcTBo. Jloka3aTenbCcTBO OT
npoTuBHOTO. Teopema, oOpatHast nanHoil. [Ipumep u xonTpnpumep. [loHsITHE O PABHOCUILHOCTH,
CIIEIOBAaHUM, YMOTpPEOJIEHUE JIOTUYECKUX CBSI30K eclu ..., Mo 8 MOM U MOJbKO 8 MOM clyydae,
JIOTUYECKUE CBSI3KU U, UTU.
MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUN.
(Coneprxkanue paszzena BBOAUTCSA IO MEPE U3YyUEHUS APYTUX BOIIPOCOB.)
Hctopuss dopMupoBaHus TOHSTHUS 4YHCIA: HATypajdbHble 4HCIA, JIpOOM, HEAOCTATOYHOCTH
palMOHAIBHBIX YMCEN I F€OMETPUUYECKMX W3MEPEHUM, HMppaluoHalbHble uuncia. CTapuHHBIE
cucteMbl 3anucu uucen. J[poou B Bapwmione, Erunte, Pume. OTKpbITHE AECATHYHBIX APOOCH.
CrapunHble cucteMbl Mep. JlecaTuuHble apobu W MeTpuueckas cucremMa wmep. llosBienue
OTpHUIATEIBHBIX YKCEN U HyJ1. Maruuikuii. JI. Ditnep.
3apoxaenue anreOpsl B HeApax apupmeTuku. An-Xopesmu. Poxnenne OykBeHHON cuMBOIHUKH. 1.
®epma, @. Buer, P. [lekapt. UcTopust Bonmpoca 0 HaxokIeHUHU (OPMYJI KOPHEH alredpandecKux
ypaBHEHH, HEpa3peUIMMOCTh B pajiiKajiax ypaBHEHUH crenenu, Oombiueil yetbipex. H. Tapranbs,
JIx. Kapnano, H. X. A6ens, O. lNanya.
N300peTenne MeToa KOOPAMHAT, MTO3BOJISIONIETO MEPEBOJUTh T€OMETPHUECKUE OOBEKTHI Ha SI3BIK
anre6psl. P. lexapt u I1. ®depma. [IpumMepsl pa3nuyHbIX CUCTEM KOOPAWHAT Ha IUIOCKOCTH. 3ajava
Jleonapzo INuzanckoro (PuboHauun) o Kpoiukax, yucia Gubonauyn. 3agada o MAXMaTHON JOCKE.
Hctoku Teopum BEpOATHOCTEH: CTpaxoBoe Aeno, azapTHbie urpbl. II. @epma u b. I[lackane. A.
bepnymmu. A. H. Konmoropos.
Ot 3emsiemepust k reometpun. [Iudarop u ero mrona. Panec. Apxumen. [loctpoeHue ¢ mOMOIBIO
LUPKYJIA U JInHEHKU. [TocTpoeHne npaBUIbHBIX MHOTOYroJbHUKOB. Tpucekuus yrina. KBagparypa
Kpyra. Y aBoenue kyoa. 3onoroe ceuenne. «Hauamay Eskmmna. JI. Ditnep. H. U. Jlo6aueBckuid.
Hctopus nsatoro nocrynara. Codpusmsl, mapagokchl.
Pe3epB Bpemenu — 10 yacos

VI. TemaTtuyeckoe NJIAHMPOBAHME € ONMMCAHHEM BHAOB Y4eOHBIX JeHCTBHI M yKa3aHHeM
NPHUMEPHOI0 YHCJIa YaCOB HA M3y4YeHHe COOTBETCTBYIOIIEIr0 MaTepuaJjia

HanmenoBanue pasnena Konnuec OcHOBHBIE BU/IbI YU€OHOH EATEIBHOCTH
TBO
qacoB
5 kaacce 170 4.
HarypajibHbIe YHc/Ia U HIKAJIbI 20 y. OmnuceIBaTH CBOMCTBA HATYypaJIbHOIO Psja.

YuTath U 3aUCHIBATh HaTypaJIbHBIC YKCJia, CPABHUBATh U
yanopsasaounuBaTh UX.

BbINOJHATH BEIYUCICHHS C HaTypaJbHBIMU YHCJIIaMHU,
BBIYHCIIATh 3HAYCHHS CTEIICHEA.

‘IeanTb OTPE30K 110 JAaHHBIM JIBYM TOYKaM W Ha3bIBaTh




€ro, U3MEPATh U CPABHUBATH OTPE3KHU C IIOMOILBIO LIUPKYJIA,
HaXOJUTh JUTMHY OTpe3Ka C TIOMOIIbIO JINHEHKU U
BbIYMCIICHH. CTPOUTH TPEYTOJbHHUK, 0003HA4YaTh €ro
CTOPOHBI M BEPIIHHBI, OOBACHATH, YeM OTIUYACTCS MpSIMast
OT OTpe3Ka, YEPTUTh €€ U 0003HAYATh.

AHAJIM3MPOBATH U OCMBICIIUBATH TEKCT 3aa4H,
nepedopMyIUPOBaTh YCIOBHUS, U3BJICKATh HEOOXOMMYIO
nH(OPMAIIHIO, MOICTUPOBATH YCIOBUS C TIOMOIIBIO CXEM,
PHUCYHKOB, PEaJIbHBIX IPEIMETOB; CTPOUTD JTOTHUECKYIO
[[EMOYKY PaCCyKJIECHUI; KPUTUUECKU OIICHUBATh
MOJIyYE€HHBIH OTBET, MPOBEPSATH OTBET HA COOTBETCTBHE
ycrnoButo. Pacno3HaBaTh Ha 4epTekax, pUCyHKaX U
MOJICIISIX TeoMeTpuueckre Purypsl, KoHGUrypamuu Gpuryp.
N300pakaTh reomMeTprudeckue GUrypbl Ha KJIeT4aToi
Oymare.

N3mepsaTh 1 CpaBHUBATH OTPE3KH .

BripaxkaTh 0JTHU €IMHUIBI U3MEPEHUS AJIUH Yepe3 Apyrue
OnpenensiTe IEHY JIETCHHSI IKATBL.

CTpouTh HIKAIBI C TOMOIIBIO0 BHIOPAHHBIX €IMHUYHBIX
OTPE3KOB.

Haxoauth KOOpAWHATHI TOUYEK U CTPOUTH TOUKH MO UX
KOOpJIUHATAM.

PemaTh KOMOMHATOpPHBIE 3a7a4M MEPeOOPOM BapHUAHTOB.
IIpencraBasATh JaHHBIC B BHJIC TAOIUI] U TUATPaAMM;
M3BJIEKaTh HHPOPMAIIHIO U3 TAOJIUI U TUATPAMM.

CJi0:keHUe M BBIYUTAHHUE
HATYPAJbHBIX YK ce]

33 4.

BbINOHATHL BHIYUCIICHUS C HATYPAIbHBIMU YHCIAMU;
BBIYUCIIATH CyMMY U HEU3BECTHBIE CIIAraeMbIe, €CIIU
M3BECTEH PE3YJIbTAT CI0KEHUS U IPYTrOe CIaraeMoe,
KCIOJIb30BAaTh CBOMCTBA CIIOKEHHUS JJISI YIIPOIIEHUS
BBIUMCJICHUH.

HaxoauTh 1JIMHY OTpE3Ka MO €ro 4acTsIM U 4acTh OTPE3Ka,
3Hasl BEJIMYMHY BCETO OTPE3Ka U APYTUX €ro 4acTew,
MEPUMETP MHOTOYTOJIbHUKA.

Pemiarp 3a1a4yu, UCNonabp3ys NEUCTBUS

cnoxxenus. PackiaapiBaTh 4nCiIo0 MO pa3psaaMm U Hao0opoT,
BBIMIOJIHATH CI0KEHHE YUCEI B CKOOKaX.

BbINOJIHATH JSHCTBUS BRIYMTAHNS, HCIIOJIH30BaTh CBOMCTBA
BBIYUTAHUS ISl YIPOILIEHUS BHIYUTAHUS.

YuraTh U 3aMKHCHIBATh YUCIOBBIE BBIPAXKEHUS, HAXOIUTh
3HAUYEHMS BBIPAXKEHUM, 3aMIUCHIBATh PEIICHUS 3a/1a4u B BUJIE
YUCJIOBBIX WJIM OYKBEHHBIX BBIPAKCHUM.

BoruncasTs 4nciioBOe 3HaUCHNE OYKBEHHOTO BBIPAXKCHHUS
TIPH 33JIaHHBIX 3HAYCHUSIX OYKB.

IIpuMeHATH CBOKCTBA CI0KEHUS U BBIYUTAHUS IS
YIPOIICHUS BBIPAKECHUH.

Pemathb ypaBHEHHS — HAXOIUTh €TO KOPHHU, 3a/1a4U C
MMOMOUIBIO YPaBHEHHUI.

MoaeanpoBaTh HECTOKHbBIE 3aBUCUMOCTH C TIOMOIIIBIO
(hopMyJT; BEITIOJHATH BBIUKCIEHUS 110 (hOpMYysIaMm.

Pemats koMOMHATOPHBIE 3324l TIEpeOOPOM BapHAHTOB.




YMHO:XeHHe U JeJIeHne
HATYPAJbHBIX YHCEJ

20 4.

®opMyJIMPOBATh, 3aMHUCHIBAThH C MOMOIILI0 OYKB OCHOBHBIE
CBOMCTBA YMHOKCHMUSL.

DopMyIHPOBATH ONPEACICHUS JECHCTBUS YMHOXKEHHUS,
MHOXUTEJSI, PONU3BEICHUS], HEU3BECTHOI'O MHOXKUTEISI.
3aMeHSTh JEHCTBUE YMHOKECHHS CIIOKEHUEM U Ha000pOT
IIpuMeHATH CBOWCTBA YMHOXEHUS IS YIIPOILLECHUS
BBIYMCIICHUI.

@opMynHpoBaTh  ONpEAEICHUS  JIETUTENs, JEIUMOro,
YaCTHOTr'0, HEMOJHOTO YaCTHOTO M OCTaTKa.

VYrpoiars BeIpakeHUs!, peliaTh YpaBHEHUSI.

BBINOTHATHL BBIYMCIICHNS C HATYPAIbHBIMU YHCIAMU;
BBIYUCIISIT 3HAYEHUS CTEIICHEH.

Haxonuthb AeiCTBUS IEPBOM U BTOPOMl CTYIIEHU B
BBIPAXKEHUSIX, BBITIOJIHSATH UX, PACCTABIISIS TIOPSIOK
JIEUCTBUI.

IIpencraBiasiTh [aHHBIE B BHUAC YaCTOTHBIX TaOIUII,
JUarpaMM.

IInomaau U 00LEeMbI

174.

MoaeaupoBaTh HECIOXXHbIE 3aBUCUMOCTH C TOMOILBIO
(GbopMyI1; BBIOTHATH BRIYUCICHUA IO PopMyIaMm.
AHAJIM3MPOBATH U OCMBICIIUBATH TEKCT 33a4H,
nepedOopMyIUPOBaTh YCIOBHUS, U3BJICKATh HEOOXOUMYIO
nH(OPMAIIHIO0, MOICTUPOBATH YCIOBUS C TIOMOIIBIO CXEM,
PHUCYHKOB, PEaJIbHBIX IPEIMETOB; CTPOUTD JOTHYECKYIO
[[EMOYKY PaCCyKJIECHUI; KPUTUUECKU OIICHUBATh
MOJIyYE€HHBIH OTBET, MPOBEPSATH OTBET HA COOTBETCTBHE
YCIIOBUIO.

Pacno3naBarth Ha yepTexax, pUCYHKaX U MOJEISAX
reoMeTpuueckue Gurypsl. [IpuBoIuTE MpUMEpHI aHATIOTOB
reOMEeTPUUYECKUX PUTYP B OKPYXKAIOIIEM MUPE.
N300pakaTh reomMerpudeckie GUTyphl U UX
KOH(MUTYpaIK OT PYKH U C UCIIOJIb30BAHUEM YEPTEKHbBIX
WHCTPYMEHTOB.

BoiuncasTs 1mom@aan KBaJipaToB U IPSIMOYTOJIbHUKOB,
UCIOJB3Ys (POPMYIIBI TUIOIIAN KBAApaTa M ILIOMAIH
MPSIMOYTOJIbHHKA.

BoipamkaTh 0JJHU eIMHUIBI U3MEPEHUS TUIOIIATN Yepe3
IpyTHe.

Boruucaste 00beMbl Ky0a U IPSMOYTOJIBHOTO
napajuiesienuIe/a, HCroib3ysa o0bemMa Kyda u oobema
MPSIMOYTOJIBHOTO TIapajuieNenunena. Beipaxkars oqHu
€IMHUILIBI U3MEPEHUs 00beMa uepe3 Apyrue.

Pemiarp 3a1aun Ha HAXOXKAEHUE IUIOLIAJIEH KBAIPATOB U
MPSIMOYTOJIBHUKOB, 00beMOB KyOOB U MPSIMOYTOJIbHBIX
napajuIeNIenune/10B.

Ctpouth cron0yarbie 1UarpaMMbl; IPUMEHSITh
MOJIy4E€HHBIC 3HAHUSI IPU PEIICHUN 3a]1a4.

OO0bIKHOBEHHbIE IPOOH

18 4.

MoneaupoBaTh HECJIOKHBIE 3aBUCUMOCTH C TTIOMOIIBIO
(hOopMyIT; BEITIOTHATH BRIYUCICHUS TT0 POopMyIam.
AHAJIU3MPOBATh ¥ OCMBICITUBATh TEKCT 3a/1a4H,
nepeopMyIupoOBaTh YCIOBHS, U3BICKATh HEOOXOIUMYIO
WH(POPMAIIHIO, MOJICITUPOBATH YCIOBHS C TIOMOIIBIO CXEM,




PUCYHKOB, PEaJIbHBIX IPEIMETOB; CTPOUTH JOTHUECKYIO
LIENIOYKY pacCyKIEHUI; KpUTUUECKU OLIEHNBATH
MOJIYYE€HHBIH OTBET, MPOBEPSATH OTBET HA COOTBETCTBHE
YCIIOBUIO.

Pacno3naBaTth Ha yepTexax, pUCYHKaX U MOJEISAX
reomeTpuueckue Gpurypsl. [IpuBoauTh MpUMepsl aHATOTOB
reOMEeTPUUYECKUX PUTYP B OKPYXKAIOIIEM MUPE.
N300pakaTh reomMerprudeckie GUTyphl U UX
KOH(MUTYpaIK OT PYKH U C UCIIOJIb30BAHUEM YEPTEKHBIX
UHCTPYMEHTOB.

BoiuncasTsh mom@aamn KBaJpaToB U IPSIMOYTOJIbHUKOB,
UCIOJB3Ys (POPMYIIBI TUIOIMIAN KBAApaTa M ILIOMAIH
MPSIMOYTOJIbHHKA.

BeipaxkaTh 0JHU €IMHUILBI U3MEPEHUS TUIOIIAIU YEPE3
IpyTue.

BoruucasTs 00beMbl Ky0a U IPSMOYTOJIBHOTO
napajuieJienuIe/1a, HCrob3ysa o0bemMa Kyda u oobema
IPSIMOYTOJIBHOTO NIapajuieenunena. Belpaxars ogHu
€IMHUILIBI U3MEPEHUs 00beMa uepe3 Apyrue.

Pemiarp 3a1aun Ha HAXOXKAEHUE IUIOLIAJEH KBAIPATOB U
MPSIMOYTOJIBHUKOB, 00b€MOB KyOOB U MPSIMOYTOJIbHBIX
napajuleIenuIe10B.

Ctpouth cron0yarbie 1UuarpaMMbl; IPUMEHSITh
II0JIy4YE€HHBIE 3HAHMSI IIPU PELICHUH 3a]1a4.

Hecarnunnbie qpoou. CiioxkeHue u
BbIYMTAHME IECATUYHBIX Apoleit

17 4.

YuTaTh U 3aIUCHIBATh JeCATUYHBIC Apoou. [IpencTaBisith
OOBIKHOBEHHBIE IPOOU B BUE ECATUYHBIX U ACCATUYHBIC B
BUJIc OOBIKHOBEHHBIX; HAXOJUTh JACCATUYHBIC TPUOIINKCHUS
OOBIKHOBEHHBIX JIPOOEH.

CpaBHHMBATB U YIOPSI0YNBAThH NECATHYHBIC IPOOH.
BBITIOTHATE BBIUMCIICHUS C IECATUYHBIMU APOOSIMH.
Hcnoab30BaTh SKBUBAICHTHBIC TIPE/ICTABICHUS IPOOHBIX
qrCell IPU UX CPAaBHEHUU, IIPU BBIYUCIICHUSX.

BbINOJTHATH TIPUKUIKY U OLEHKY B XO/I€ BEIYUCIICHHH.
@opMyJIMPOBATH NMPABUIIO OKPYTIICHUS YHCEN.
AHAJINU3MPOBATH M OCMBICITUBATh TEKCT 3a/1a4H,
nepeopMyIupOBaTh YCIOBHS, U3BICKATh HEOOXOIUMYIO
WH(POPMAIIHIO, MOJICITUPOBATH YCIOBHS C IIOMOIIBIO CXEM,
PUCYHKOB, PEabHBIX TIPEIMETOB;

CTPOMUTH JIOTUIECKYIO IIETIOUKY PACCYXICHUH; KPUTHICCKU
OILICHUBATH MOJIYYCHHBIH OTBET, IPOBEPSATH OTBET HA
COOTBETCTBHUE YCIIOBHIO.

Pemaths KOMOMHATOPHBIE 3a/1aUH.

YMHO:XeHHe U JeJIeHue
AeCATUYHBIX podei

17 4.

®opMyIUPOBATH ONIPEICIICHUS] YMHOXKCHHUS U JICTICHUS
JECSITHYHBIX APOOEH.

®opMyIUPOBATH OINPENICIICHUE CPETHETO
apu(PMEeTHUYECKOTO HECKOIBKHUX YHCEI

BbINOJTHATH BEIYUCICHHS C IECITHYHBIMU IPOOSIMH:
YMHOKEHUE U JISTICHUE JCCITHYHBIX APOOCH.
AHaJIM3MPOBATH U OCMBICIINBATH TEKCT 3aJauH,
nepeopMyIupoOBaTh YCIOBHS, U3BICKATh HEOOXOIUMYIO
nH(OpPMaIIHIO, MOJIETUPOBAThH YCIOBUS C IOMOIIBIO CXEM,




PHUCYHKOB, peabHBIX MTPEIMETOB;
CTPOUTH JIOTUYECKYIO IETIOYKY PACCYXIACHUI; KPUTUIECKU
OIIEHMBATH ITOJTYYCHHBII OTBET, IPOBEPSATH OTBET HA
COOTBETCTBHUE YCIIOBHIO.

Pematb KoMOMHATOPHBIE 3371a4H TIEpeOOPOB BApUAHTOB.
HaxoauTh cpeHIo0 CKOPOCTh IBIKEHUS, CpeIHEe
3Ha4YCHUE ¥ MOJY;

CpaBHMBATDb BCINYUHBI, HAXOOUTH HaI/I6OJ'IbI_Hee n
HaMMEHBIIIEe 3HAYCHUE.

HNHcTpyMeHTHI 1J151 BBIYUCJICHUN U
HU3MepeHM .

14 4.

OO0BSICHATH, KaK BBOJUTh B MUKPOKAJIBKYJISITOP
HaTypaJbHOE YUCIIO, AECATUYHYIO JpOOb. BHIOIHAT
OTEepaLi Ha MUKPOKAIBKYIIATOPE.

O0BsSICHATD, 4YTO Takoe NpoueHT. [IpencTaBiasTh NPOUEHT B
Bujie qpobeit 1 1podu B BUIE IPOIICHTOB.
OcymecTBasTh nouck uapopmanuu (8 CMN),
cojiepKaliel JaHHbIe, BRIPAKEHHBIC B TPOLICHTAX,
MHTEPIPETHUPOBATH UX.

PemaTtp 3amaun Ha IPOLIEHTHI U APOOH (B TOM YHCIIE
3aJ]auu U3 peaIbHOM MPAKTUKH), UCIIOJIb3Ysl IPU
HEO0OXOIMMOCTH KaITbKYIISITOP.

®opMmyIMpOBaTH ONIPENICIICHUS YIiIa, BUIbI YIJIOB,
3JIEMEHTHI YTJIOB.

YMeTb U3MepSTh YIIIbl ¢ HOMOILBIO TPAHCIIOPTUPA
3HaThb, YTO HA3BIBAIOT OMCCEKTPUCON yTia.

YMeTb 4iTaTh U CTPOUTH KPYrOBbIE JHATPAMMBI.
Pemats koMOMHATOPHBIE 33124l TIEpeOOPOM BapHAHTOB.

HroroBoe noBTOopeHune Kypca
MaTeMaTHKHU

5 kaacca

14 4.

3HaTh MaTepuai, U3y4eHHbIH B Kypce MaTEMAaTHKH 3a 5
KJ1acc

3HaTh MaTepuai, U3y4eHHbI B Kypce MaTEMaTHKH 3a 5
KJ1acc

YMeTb NpUMEHATH MOJIyYeHHbIE 3HAHUSI Ha TPAKTHKE.
YMeThb 1O0THYECKU MBICJINTh, OTCTANBATh CBOIO TOYKY
3peHus ¥ BBICIYIINBATh MHEHHE JPYTUX, padoTaTh B
KOMaHZC. MPUMCHATH ITOJYUCHHBIC 3HAHHWA HAa IIPAKTUKC.
YMeThb JIOruuecky MbICIUTh, OTCTAUBaTh CBOIO TOUKY
3pEHHS U BBICIYIINBAaTh MHEHUE IPYTUX, paboTaTh B
KOMaH/ie.

6 KJacc

170 4.

BBoaHoe moBTOpeHue

Jenumoctb uncesa

17 u.

N3BaekaTh HEOOXOAUMYIO HHPOPMAITHIO,

CTPOMTH JIOTUYECKYIO IIETIOUKY PACCYXICHUH; KPUTHICCKU
OII€eHMBATH MOTYICHHBII OTBET, OCYIIECTBJIATH
CaMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO.
@opMyJIMPOBATH ONPEICICHUS JIEIUTENS U KPATHOTO,
MIPOCTOTO YKCIIa M COCTABHOTO YKCIIa, CBOMCTBA M MPU3HAKU
JEIIMMOCTH.

Jloka3pIBaTh 1 ONMPOBEPTaTh C IOMOIIHIO KOHTPIIPHMEPOB
YTBEpXKIAEHHS 0 ienuMocTtu uncen. Kiaccudummposath




HaTypaJIbHbBIC YnCia (YETHBIC M HEYCTHBIC, IT0 OCTATKaM OT
JeJieHus Ha 3 U T. 11.).

Ciio:keHue U BbIYUTaHUE Apodeii ¢
Pa3HbBIMU 3HAMEHATEJISIMHU

14 4.

MoaeanpoBath B rpaduyuecKoi, mpeaMeTHon Gopme
TIOHSTHSI U CBOMCTBA, CBSI3aHHBIC C TIOHATHEM
OOBIKHOBEHHOMU JIPOOH.

@ opMyJIMPOBATH, 3ANIUCHIBATH C HOMOWbIO OVKE
OCHOBHO€ CBOWCTBO OOBIKHOBEHHOM JIpo0OH, TTpaBuia
JEUCTBHI ¢ OOBIKHOBEHHBIMU APOOSIMH.
IIpeoOpa3oBbIBaTh OOBIKHOBEHHBIC IPOOH, CPABHUBATD U
YIOPSA0YNBATH MX. BHIMOJTHATH BBIYUCIICHUS C
OOBIKHOBEHHBIMH JIPOOSIMH.

CTpouTH JIOTHYECKYIO IIETIOYKY PACCYXKACHUI; KPUTHICCKU
OlIeHMBATbh MOJTYYECHHBII OTBET, OCYLIECTBJIATH
CaMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO.
IIpoBoaAUTH HECTOXKHBIEC UCCIIEIOBAHUS, CBA3AHHBIE CO
CBOMCTBaMH JPOOHBIX YUCEII, OMMUPASICh HA YUCIOBBIC
SKCIIEPUMEHTHI (B TOM UHCJIE C UCIIOIB30BaHUEM
KaJIbKYJISITOPa, KOMIIBIOTEPA)

YMHOKEeHHE U JeJIeHue
00bLIKHOBEHHBIX JApPo0eit

24 y,

®opMyaHpPOBaTH, 3aAMMCHIBATD C NOMOUbIO OYKE TIPABUIIA
JEHCTBHI ¢ OOBIKHOBEHHBIMU APOOSIMH.
IIpeo6pa3oBbIBaTHL OOBIKHOBEHHBIC IPOOH.

BbINOJHATH BEIUUCICHHS ¢ OOBIKHOBEHHBIMU JPOOSIMH.
IIpencTaBasATh OOBIKHOBEHHBIC APOOH B BHJIE IECITHUHBIX
U JICATUYHBIC B BUJIE OOBIKHOBEHHBIX; HAXOAUTH
JECATUYHBIC TPUOIMKCHHSI OOBIKHOBEHHBIX JIPOOEH.
Hcnonab30BaTh SKBUBAICHTHBIC MPEACTABICHUS IPOOHBIX
YHCeN ITPH UX CPABHEHUH, TTPH BBIYUCIICHUSX.
AHAJIM3MPOBATH U OCMBICIUBATH TEKCT 3a]1a4H,
U3BJIEKATH HEOOXOAUMYIO HH(OPMAITHIO, CTPOUTH
JIOTUYECKYIO LETIOYKY PACCYXKIACHUN; KPUTHICCKU
OIIEHUBATH IOJTYYCHHBII OTBET, OCYLIECTBIATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO.

OTHOIEHNS U POTIOPIUU

28 4.

IIpuBoauTH PUMEPHI UCTIOJIH30BAHUS OTHOIIEHU Ha
MIPAKTHUKE.

Pematp 3a1a4n Ha MPOIEHTHI U IPOOH (B TOM YHCTIE
3a/la4ud U3 peaTbHON MPAKTUKH ), UCTIONB3YS MPU
HE0OXOIMMOCTH KaJIbKYJISITOP; UCIIOIb30BaTh TOHITHS
omHoulenus M nPONopyuy TIPH PeIICHUN 3aj1ay.
AHAJIM3UPOBATH U OCMBICJIMBATH TEKCT 33/1a4H,
nepegopMyIpoOBaTh YCIOBHE, H3BJIEKATH HEOOXOIUMYIO
nH(}OpMaLINIO0, MOAETHPOBATH YCIOBHE C TOMOIIBIO CXEM,
PUCYHKOB, PEaTbHBIX IPEIMETOB; CTPOUTH JTOTHUECKYIO
LENOYKY pacCyKJIEeHUIN; KpUTUUECKH OLleHUBATH
MIOJIYYE€HHBIH OTBET, OCYMIECTBJISITh CAMOKOHTPOJIb,
MIPOBEPSIsi OTBET HA COOTBETCTBHUE YCIOBUIO.

IIpoBoaAUTH HECTOXKHBIE UCCIIEIOBAHUS, CBA3AHHBIE CO
CBOMCTBaMH JPOOHBIX YUCEII, OMMUPASICh HA YUCIIOBBIC
SKCIIEPUMEHTHI (B TOM UHCJIE C UCIIOJIB30BaHUEM
KaJIbKYJITOPA, KOMIIBIOTEPA).

BoiuncasTe JUIMHY OKPY>KHOCTH U IIJIOLIA/Ab KPyTa.
BoipamxkaTh 0JJHU €IMHUIBI U3MEPEHUS Yepe3 Apyrue.




Hcnoab30BaTh KOMITBIOTEPHOE MOJICITUPOBAHUEC U
BKCHepI/IMeHT JJI I/I3y‘-IeHI/I}I CBOI>'ICTB I‘GOMGTpI/I‘-IeCKI/IX
00BEKTOB.

IHoaoKuTEIABLHBIE T
OTpHUIIATEIbHbIE YU CIA

15 u.

IIpuBoAMTH IPUMEPHI UCIIOJIB30BAHUS B OKPYXKAIOLIEM
MUPE MTOJIOKUTEIBHBIX U OTPALIATEIbHBIX YUCEIT
(TemriepaTypa, BBIUTPBIL - IPOUTPBILLL, BBIILIE - HUKE
YPOBHS MOpPS U T. 11.).

M300paxkaTh TOUKaMU KOOPAMHATHON NPSAMOI
MIOJIO’KUTEIIbHBIE U OTPULIATEIbHBIE PALIMOHAIBHBIC YUCIIA.
XapakTepu30BaTh MHOXECTBO LIENIBIX YUCEN, MHOKECTBO
palMOHAIbHBIX YUCEIL.

CpaBHUBATB U YHOPAJ0YHBATH PALIOHAIBHBIC YHCIIA.

CiokeHHe ¥ BLIYUTAHHE
MOJOKUTENbHBIX U
OTPHLATEIbHBIX YHCE]

12 4.

HN300paxkaTh TOUKaMU KOOPAUHATHOW MPSIMOM
MI0JIOKUTEIIbHBIE U OTPULIATEIbHBIE PALIMOHAIBHBIE YUCIIA.
XapakTepu30BaTh MHOXXECTBO LIEJIBIX YMCEIl, MHOKECTBO
palOHaIbHBIX YUCEIL.

®opmMyIHMpPOBATH U 3alIMCHIBATH C TIOMOIIBIO OYKB
CBOMCTBA JEHUCTBUN C pallMOHAJIbHBIMU YUCIIAMU,
NPUMEHSTH JJIs IPeo0pa30BaHMsI YMCIOBBIX BBIPAKEHUI.
CpaBHUBATB U yHOPAA0YUBATH PALlMOHAIBHBIE YNCIIA,
BBINOJIHATH BBIYMCIICHUS C PAlIUOHATIbHBIMU YU CIIAMHU.

YMHOKEeHHE U JeJIeHne
MOJIOKUTENLHBIX U
OTPHUUATEJIbHBIX YHCe

17 u.

XapakTepu3oBaTh MHOKECTBO IEJIBIX YHCEII, MHOKECTBO
paIrMoOHATBHBIX YHCEIL.

@opMyJIMPOBATH U 3aMIMCHIBATH C TIOMOIIBIO OYKB
CBOMCTBA JEHUCTBUM C pallUOHAIBHBIMU YUCIIaMU,
NPUMEHSTH JJI TPeoOpa30BaHUs YHCIOBBIX BBIPAKCHU.
CpaBHUBATH U YHOPSAI0YMBATH PAIMOHAIBHBIC YHCIIA,
BBIITNOJIHATHL BBIYHCJIICHUS C paI_II/IOHa.HBHBIMI/I YUCJIaMU.

Pemienue ypapHeHuit

10 u.

YuraTh 1 3aUCHIBATH OYKBEHHBIC BHIPAKCHHUS,
COCTaBJISAITh OYKBEHHBIE BHIPAKEHHUS IO YCIOBUSM 3a]1a4.
BbIuucasiTh 4McI0BOE 3HaYCHUE OYKBEHHOT'O BBIPAKEHUS
MIPH 33/1aHHBIX 3HAYEHUSIX OYKB.

CocTaBasiTh ypaBHEHUS 110 YCIOBUAM 3aa4.

PemaTp npocreiiime ypaBHEHUS] HA OCHOBE 3aBUCUMOCTEMN
MEXy KOMIIOHEHTaMHU apu(METUYECKUX JACHCTBHM.

KoopauHarsl Ha IJIOCKOCTH

16 4.

CTpouTh Ha KOOPIUHATHOW TUIOCKOCTH TOYKH M (PUTYpHI 11O
3aJJaHHBIM KOOpJIUHATAM; ONPeaesiTh KOOPINHATHI TOUYEK.
N3BaexkaTh nHGOPMAIINIO U3 TAOIHI] ¥ TUATPaMM,
BBINOJHATH BEIUHUCIIEHHS 110 TAOJUYHBIM JAHHBIM,
CPABHUBATH BEJIMYHUHBI, HAXOAUTh HANOOJBIIHE U
HAaUMEHBIIINE 3HAYCHUS U JIp.

BoInoaHATsL cO0p HHGOPMAIIMK B HECITOKHBIX CITydasXx,
IIpencraBaaTs nHGOPMAIUIO B BUJIE TAOIHI U AUATPAMM,
B TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPHBIX IIPOTPaMM.

HTorosoe nosropenue

14 4.

3HaTh MaTepua, U3y4eHHbIN B Kypce MaTEMATHUKH 3a 6
KJ1acc

YMeThb IpUMEHSTH [TOY4EHHbIE 3HAHUS Ha IPAKTUKE.
YMeTb JOrMYeCKU MBICIUTh, OTCTaUBaTh CBOIO TOUKY
3pEHHS U BBICIYIINBAaTh MHEHUE IPYTUX, paboTaTh B




KOMaHJIE.

7 kJaacc 170 u.
7 kaacc (aaredopa) 102 u.

'n.1. BbipaxeHusa, ToXaecTBa, 24 4. BbINOJHATH dJIEMEHTaPHBIC 3HAKOBO-CUMBOJIMYECKUE

ypaBHeHuS. NeHCTBYS: MPUMEHATh OYKBBI 1151 0003HAUYEHUS YHCEe, IS

I1.1.Beipaskenus. Yucnosele 3aIMCH OOIIMX YTBEPKACHUH; COCTABIATH OyKBEHHbIC

BBIPAKEHUSI. BBIPQXEHUS 110 YCIOBUSM, 33JaHHBIM CIIOBECHO, PUCYHKOM

Bripakenust ¢ nepeMeHHOH. WIN 4YePTEKOM; MPeodpa3oBbIBATh anreOpanyeckue

CpaBHEHME 3HAUYCHUI BBIPAXKEHUN. CYMMBI U TIPOU3BECHUS (BBINOJIHATH IPUBEICHUE

I1.2.ITpeoOGpa3oBaHue BHIPAKECHUH. MOJIOOHBIX CaraeMbIX, paCKpBITHE CKOOOK, YIPOILEHHE

CBoiicTBa AeHCTBUN HAl YUCIAMHU. MIPOU3BEICHUN ).

ToxnecrtBa. ToxxaecTBeHHbIE BbIuucasiTe 4ucI0BOE 3HaYCHHE OYKBEHHOT'O BBIPA)KEHUS;

peoOpa30BaHUs BHIPAKEHUH. HAXOAUTH 00JIaCTh TOMYCTUMBIX 3HAYEHHUH MMEPEMEHHBIX B

I1.3.YpaBHeHnus ¢ onHON BBIPAKCHUHU.

MEPEMEHHOM. Pacno3naBarh JTUHEIHBIE YPaBHEHUSI C OJTHOU

VYpaBHEHHE U €70 KOPHHU. IIEPEMEHHOM.

JIuneitHoe ypaBHEHHE C OJTHOU PemiaTp iMHENHBIE ypaBHEHUS C OJTHOW MEPEMEHHOM.

IIEPEMEHHOM. Pemath TeKCTOBBIE 33Ja4n aNreOpandeckuM CrIocoOOM:

Pemenue 3ana4 ¢ momoIpko MEPEXO/IUTH OT CIOBECHON (POPMYTUPOBKH YCIIOBUS 33aJa4l

YpaBHEHHIA. K anreOpanyeckoi MOJIeNU IMyTeM COCTaBJICHUSI yPaBHEHHUS;

[1.4.CraTtuctuueckue pelaTh COCTaBIEHHOE YPAaBHEHUE; HHTEPIPETUPOBATH

XapaKTePUCTHKH. pe3yJbTar.

Cpennee apudmernyeckoe, pazmax u YMeThb CTPOUTH KOOPIUHATHYIO MPSAMYIO, HAXOIUTh

MoJa. KOOPJAMHATHI TOYEK, CTPOUTH TOUKY IO U3BECTHOM

Menuana kak cTaTUCTUYECKast KOOpJUHATE.

n.2. ®yHKumn. 144.  BprumcasiTh 3HaYeHus QYHKUIUHN, 3a1aHHBIX (opMyTamu

[1.5.®dyukIMYN 1 UX rpaduKH. (pu HEOOXOTUMOCTH MCIOJIb30BATh KATBKYJISATOD);

Yro takoe QyHKITHS. COCTABJATH TaOJIUIBI 3HAUEHUHN QYHKITUI.

Brruucnenue 3naueHuit GyHKIUH 110 Ctpourtb no toukam rpaduku Gyakuii. OnuchIBaThH

bopmyste. CBOHCTBA (DYHKIIMM HAa OCHOBE €€ rpa)uIecKoro

I'paduk pyskimm. MIPEACTABJICHHUS.

I1.6.JIuneitnast QyHKIHSL. MonaeaupoBaTh peabHble 3aBUCUMOCTH (OpMYJIaMU U

[Ipsimast mponoOpIMOHATIBEHOCTD U €€ rpadgukamu. Untath rpaduKu peaibHBIX 3aBUCHMOCTEH.

rpadux. Hcnoab30BaTh QYHKIIMOHATBEHYIO CUMBOJIHMKY JJIs1 3aITUCH

Jlunetinas Gynkmus u e€ rpaduk Pa3HOOOpa3HBIX (DAKTOB, CBA3AHHBIX C pACCMAaTPHUBAEMBIMU

(GyHKIUSMU, 00OTalas OTbIT BBIMOJTHEHUS 3HAKOBO-
CUMBOJIMYECKUX JIeUCTBUNA. CTPOUTH peUeBbIe
KOHCTPYKIIUHU C UCIIOJIB30BaHUEM (PYHKIIMOHAIBHOMN
TEPMHUHOJIOTHH.
Hcnoab30BaTh KOMITBIOTEPHBIE TPOTPAMMBI IS
nmocTpoeHust rpaduKoB PYHKITUH, I UCCIEAOBAHUS
MOJIOKEHUS HA KOOPAMHATHOM IITOCKOCTH TpauKoOB
(YHKIHI B 3aBUCUIMOCTH OT 3HaueHUN KOA(DPHUITUEHTOB,
BXOAAIINX B popMyiTy.
Pacno3naBath Bujbl n3ydaeMbix GyHkuuid. Iloka3siBaTh
CXEMAaTUYEeCKH MOJI0KEHNE Ha KOOPAUHATHON TIOCKOCTH
rpaduKoB QYHKIHI.

Nn.3. CteneHb ¢ HaTypanbHbIM 154, OnNUCbIBaTb MHOXECTBO HEJIBIX YHCEI, MHOKECTBO

nokKasaTteriem.

palruOHaJIbHBIX




I1.7.CrenneHn u €€ CBOMCTBA.
Omnpenenenue CTENEHU ¢
HaTypaJbHBIM

IIOKAa3aTeIICM.

VYMHOXEHHUE U IEJICHUE CTCICHEN.
Bo3BeaeHue B cTelieHb
MPOU3BEICHUS U

CTCIICHH.

I1.8.01HOYIIEHEL.

OpnHousieH U €ro CTaHAApTHBIN BU/L.
VYMHOXEHHE OJHOUWIEHOB.
Bo3senenue

OJHOYJICHA B CTEICHD

OyHKIUU ) = X’ , V= X nnx
rpaduku

qHcell, COOTHOIIEHHE MEX1Y 3TUMU MHOKECTBAMHU.
CpaBHMBaTb 1 YNOPAA0YMBATb paIlOHATbHbIC YHCIIA,
BBITIOJTHSTh

BBIUHCIICHUS C PallMOHaJIbHBIMU YHCIIAMHU,

BbIYUCNATb 3HaYCHUS CTETIEHEH C LIeNbIM [T0Ka3aTeseM.
PopMynupoBaTb oNpe/cIcHHE KBaPaTHOTO KOPHS U3
qrcha.

Ucnonb3oBaTtb rpaduk GyHKIUU Y = X2 JUIS HAXOXKIACHUS
KBaJI[paTHBIX KOPHEH.

BbluncnAaTb TouHble MPUOIIKEHHBIC 3HAUCHHS KOPHEH,
UCIOJIB3YS TIPU HEOOXOIMMOCTH KAIbKYJISITOP; MPOBOUTH
OLICHKY

KBaJI[paTHBIX KOPHEH.

PopMynupoBaTb onpeciIeHre KOPHS TPEThel CTETICHH;
HaXOJUTh

3HAYCHHS KyOMUeCKUX KOpHEH, TPH HEOOXOIUMOCTH
UCTIONB3YS

KaJIbKYJISITOP.

MHorowieHbl 1 apupmMeTnIecKue
onepanyy HaJl MHOTO4JIeHAMHU

20 4.

DopMyJMpPOBaTh, 3aIMCHIBATH MHOTOUYJICHBI.
BuBIIOJHATL AeHICTBUS ¢ MHOTOWICHAMU.

IIpumensTh paznuuHbie GOPMBI CAMOKOHTPOJIS MpU
BBITTOJIHEHUH MTPe0Opa3oBaHU.

BoiBoauTh (hOpMYIIBI COKPAILIEHHOTO YMHOXKEHHUS,
NPUMEHSTH UX B IPEOOPA30BAHUSIX BBIPAKEHUN U
BBIUHCIICHUSIX.

BbInoJHATH pa3iokeHne MHOTOYJIEHOB HA MHOYKUTENH C
MTOMOMUIBIO PA3IUYHBIX TPUEMOB.

IIpumeHATH pa3noKeHNUE HA MHOKUTEIH JIJIsl COKPAIICHHUS
anredpanvecKux Apooei.

DopmyaMpoOBaTh ONpPEICICHUE TOXKIECTBA.

3HaTL CIIOCOOBI JOKA3aTeNLCTBA TOXK/IECTBA

n.5. ®opmynbl cokpalweHHOro
YMHOXEeHMUSA.

I1.12.KBagpaT cymMBbl U KBajpaT
Pa3HOCTH.

BosBenenue B kBagpatr u KyO CyMMBbI

u
Pa3HOCTH JBYX BBIPaKEHUM.
Paznoxenre Ha MHOXKUTENH C
MOMOMIbI0 (hOPMYIT KBajipaTa CyMMBI
u

KBaJpaTa pa3HOCTH.

I1.13.Pa3HocTh kBagparoB. CymMma u
pPa3HOCTh KyOOB.

YMHOXKEHUE PA3HOCTH IBYX
BBIPAYKECHHI HA UX CYMMY.

Pa3noxxeHne pasHocTH KBaJIpaToB Ha

MHOXHUTCIIN.

20

. BbINONHATb JeiicTBUSA ¢ MHOTOYJICHAMH.
BbiBOAUTL GopMyIIbl COKPALICHHOTO YMHOXCHUS,
MPUMEHSATb uX B IPeoOpPa30BaHUIX BRIPAKCHUN U
BBIYMCJICHHSX.

BbINONHATL pa3noxeHre MHOTOWICHOB Ha MHOXKHUTEIIH.
Pacno3HaBaTb KBajJpaTHBIN TPEXUICH,

BbIACHATb BO3MOXHOCTb Pa3JIOKEHUSI HA MHOKUTEIIH,
npeacTaBnATb KBaJpaTHBIM TPEXUJIEeH B BUJIE
MPOU3BEICHUS JIMHENHBIX MHOXKHUTEIICH.

MpuMeHATb pasnuunbie GOPMBI CAMOKOHTPOJIS IIPH
BBITIOJTHCHUH TIPE0Opa3oBaHU




PaznoxeHne Ha MHOXKUTEU CyMMBbI
U Pa3HOCTH KyOOB.
I1.14.TTpeobpazoBaHue METBIX
BBIPAKCHUM.

ITpeoOpa3oBaHue 1IET0T0 BBIPAKEHUS
B MHOTOUJICH.

ITprMeHeHMe pa3IuYHbIX CIOCOO0B
TUISL PA3NIOKEHHSI HA MHOXKUTEIIH.

n.6.CncrteMbl NIMHEUHbIX 17  OnpepenATb, sBISETCS M Mapa YKCENI PEHICHUEM

ypaBHEHUMN. JAHHOTO YpaBHEHUS C IBYMsI IEPEMEHHbBIMU;

[1.15.JIuneliHOE ypaBHEHHE C IBYMS MpuBOANTL puMepHI pelICHUS YPaBHCHHH ¢

MepEMEHHBIMHU. JBYMsI IEPEMEHHBIMHU.

JInHeliHOe ypaBHEHHE C IBYMs Pewatb 3a1aun, aredOpanveckoid MoJICIbI0 KOTOPBIX

MepEMEHHBIMHU. SIBJIIETCS. ypABHEHUE C IBYMS IEPEMEHHBIMH;

I'paduk nuHEHOTO ypaBHEHUS C HaXoAWUTb IieIIble PEIICHHs ITyTeM repedopa.

TIBYMSI PewaTb crucrembl AByX ypaBHEHUI C ABYMS

MIePEMEHHBIMH. MIEPEeMEHHBIMH, YKa3aHHbIE B COJCPKaHUH.

Cucrembl TMHEHHBIX YpaBHEHUH C PewaTtb TekcTOBBIE 331aUN AIreOpanvIeckKuM CIrocoOoMm:

JBYMsI IEPEMEHHBIMHU. MEPEXO/IUTH OT CIOBECHOU (POPMYITUPOBKH YCIIOBUS 33]a4UH

I1.16.Pemenue cucteM IUHERHBIX K aJireOpanyecKor MOJICIIH IMTyTEM COCTABIICHHS CUCTEMBI

YPaBHEHUH. YPaBHEHUN;

Crioco6 moICTaHOBKHU. pelwwaTb COCTaBICHHYIO CUCTEMY YPaBHEHMIA;

Crnioco0 cioxeHus. MHTEPIPETUPOBATH PE3YbTaT.

Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM CTpouTb rpaduku ypaBHCHUMN C IBYMs IEPEMEHHBIMH.

YpaBHCHHH. KoHCcTpyupoBaTb >KkBHBaJICHTHBIC
peyeBbIe BHICKA3BbIBAHMS C UCTIOJIb30BaHUEM
anredpanveckoro U reOMeTPUYECKOTO SI3bIKOB.
PewaTtb u uccnepgoBaTb ypaBHCHHS
U CHUCTEMbI YpaBHEHHI Ha OCHOBE () yHKIIMOHAILHO-
rpaduUecKuX MpeICTaBICHUH ypaBHeHUN

HTorosoe noBropeHue 34.  YMeThb NIpUMEHSTH NOJYyYECHHBIE 3HAHNS HA MPAKTHKE.
YMeTh JIOTHYEeCKU MBICIIUTh, OTCTAaUBATh CBOIO TOUKY
3peHus ¥ BBICIYIINBATh MHEHHE JPYTUX, padoTaTh B
KOMaH/IE.

7 kaacc (reomeTpusi) 70 u.

HayanbHbIe reoMeTpuyecKue 12 4. DopMyJHpPOBATHL ONPEAECICHUS U HILIIOCTPUPOBATH

cBeJleHus MOHATHSI OTPE3Ka, JIyya; yria, IpsiMoro, OCTporo, Tyrmoro u
Pa3BEPHYTOT'O YIJIOB; BEPTUKAIBHBIX U CMEKHBIX YIJIOB;
OMCCEKTPHUCHI yTIa.
@dopmMyaMpPOBaTh ONPEICICHUS EPIEHIUKYISIPHBIX
NPAMBIX; IEPIECHAUKYIISAPA U HAKJIOHHOMN K MPSIMOI;
CEpEeIMHHOTO MEPIEeHIUKYIspa K OTPE3KY;
Pacno3naBath 1 M300pakaTh UX Ha YepTEKaxX U
pUCYHKaX.

TpeyrojbHukn 18 u. @opmyanpoBaTh ONpPEACICHUS IPSIMOYTOJIIBHOTO,

OCTPOYTOJIbHOT'0, TYNIOYI'OJIbHOT0, pABHOOEIPEHHOT 0,
PaBHOCTOPOHHETO TPEYTrOJIbBHUKOB; BBICOTHI, MEIUAHBI,




OMCCEKTPHUCHL;, paclo3HABATh U H300pakaTh UX Ha
YepTekax U PUCYHKaX.

®opMyJIMPOBATH OINPEICIICHUE PABHBIX TPEYTOJIbHUKOB.
@opMyJIMPOBATH U A0KA3BIBATH TEOPEMBI O MPU3HAKAX
paBEHCTBA TPEYTOJIbHUKOB.

Pematsp 3a7aun Ha TOCTPOCHHE C TIOMOIIBIO LIUPKYJIS U
JIMHEWKH.

HaxoauTthb ycioBUS CyIIECTBOBAHUS PEIICHHUS, BBITIOTHSITh
MIOCTPOCHHE TOUEK, HEOOXOJUMBIX JIJISl IOCTPOEHUS
uckomoit gurypsl. Jloka3siBaTh, 4YTO MOCTPOCHHAs purypa
YIOBJIETBOPSIET YCIOBUSIM 3a/1a4uMl (ONpeAeasiTh YUCIO
peLICHHI 3ajauu PH Ka’kKJI0M BO3MOKHOM BBIOODE
JTAHHBIX )

Pematsp 3a7aun Ha TOCTPOCHHE, T0KA3ATEIBCTBO U
BBIYHCIICHUSI.

Bb11essiTh B yCIOBUY 33/1a4H YCIOBHE U 3aKIIOUEHHE.
MopaenupoBaTh yciIOBHE 3a/1a4M ¢ TOMOLIBIO YepTexka UITH
PHUCYHKA, MPOBOAUTH JOMOJHUTEIbHBIE IIOCTPOCHUS B X0J1€
pemienusa. Onupasch Ha JaHHbIE YCIOBUS 3aJjauH,
NPOBOANTHL HEOOXOTUMBIE PACCYKICHHS.
HNHTepnipeTHpOBATH MOJYYCHHBIN PE3YIbTAT U
COIOCTABJIATH €T0 C YCIOBUEM 33/1a4H

IMapaJiejbHbIE TPAMBIE

12 4.

®opMy/JIMPOBATH ONPEIEICHUS NapaJIEIbHBIX MTPSIMBIX;
YIJI0B, 00pa30BaHHbBIX IPU TIEPECEUCHUHN ABYX
MapajuIeIbHbIX MPSAMBIX CEKYILEH.

Pacno3naBaTh 1 H300pakaTh UX Ha YepTEXKaAX U
PHUCYHKaX.

CooTHOLIEHUS MKy CTOPOHAMU
U YIJIaMH TPeyroJbHUKA

20 4.

O0BACHATH U MJLUTIOCTPUPOBATH HEPABEHCTBO
TPEYroJIbHUKA.

DopMyJIHPOBATH U I0KA3bIBATH TEOPEMBI O CBOMCTBAaX U
MpU3HAKAX PaBHOOEIPEHHOTO TPEYTOJIbHHKA,
COOTHOILIEHUSX MEXAYy CTOPOHAMU U YIJIaMU TPEyroJIbHUKa,
CyMMe€ YIJIOB TPEYIOJIbHUKA, BHEIITHEM YyIJjI€ TPEYTOJIbHUKA,
HccaenoBaTrhb CBOMCTBA TPEYroJbHUKA C TOMOIIBIO
KOMIIBIOTEPHBIX IIPOrPaMM.

Pematsb 3a1aun Ha IOCTPOEHUE, 10KA3ATEIBCTBO U
BBIYUCIICHUA. B])I}_Ie.J'IﬂTb B YCJIOBUH 3a1a4U YCJIOBHUC U
3aKnoueHre. MoaeJupoBaTh YCIOBHUE 33a4 C ITOMOILBIO
YyepTeka UM PUCYHKa, MPOBOAMTH JIONIOJIHUTEIbHbIE
MOCTPOEHHUS B X0J1e petieHus. Onupasich Ha JaHHbIE
YCIIOBUS 33]Ia4d, MPOBOAUTH HEOOXOIUMBIC PACCYKICHUS.
HNHTepnipeTHpOBATH MOJYYCHHBIN PE3YIbTAT U
COMMOCTABJIATH €TI0 € YCJIOBHUECM 3a/1avH.

IloBTOpPEHME

Pemenue 3anau

Buaagers oOumM mpueMoM petieHus 3aay.

YMeTb IpUMEHATH MOJIyYeHHbIE 3HAHUSI Ha TPAKTHKE.
YMeTh J10rM4ecKy MBICIUTh, OTCTauBaTh CBOIO TOUKY
3peHus ¥ BBICITYIINBATh MHEHHE JPYTUX, padoTaTh B
KOMAaHJI€.




8 kiacce 170 u.
8 ku1acc (aaredpa) 105 u.

IloBTOpEeHue Marepuana 7 Kjaacca 2 4. 3HaTb Marepuall, U3y4YEHHBIH B Kypce MaTeMaTUKH 3a 7
KJacca.
YMeTh NpUMEHSATH MOJIyYCHHbIC 3HAHUS HA TIPAKTHKE.
YMeThb JIOruuecky MbICIUTh, OTCTAUBaTh CBOIO TOUKY
3peHUs U BBICTYIIINBATh MHEHHE JPYTHUX, padOTaTh B
KOMaHjIe

PanuonanbHbie apooun 224y, @opMyJHPOBATH OCHOBHOE CBOMCTBO allreOpandecKkon

ApH@MeTHUeCKHE OMepaHH HaT Ipodu u NPUMEHSITD €0 /11 npeoOpa3zoBaHust IpoOeH.

PANHOHATLHBIME IPOGIME BbInoHATH ASHCTBUS ¢ alre0pandecKuMU APOOsSMH.
®opMyJIMPOBATH OINPEIEIICHUE CTENIEHH C OTPULIATENbHBIM
LEJIBIM TTOKa3aTeJIeM.
®opMyJMpPOBaTh, 3aIMCHIBATH B CHMBOJIMYECKON (hopme
Y WIJIIOCTPUPOBATH NPUMEPAMU CBOMCTBA CTEIICHHU C
L[eJIbIM TI0Ka3aTelieM; MPUMEHSTh CBOICTBA CTENIEHU /s
peoOpa30BaHUs BRIPAKEHUHN M BHIYHCICHUH.

'n.2. KBagpaTHble KOPHMU. 18 u. IlpuBoaUTH NMpUMEPHI UPPALIMOHATIBHBIX YHCET;

I1.4.[leiicTBUTENbHBIE YHUCIIA. pacno3HaBaTh PAllMOHAIBHEIE U UPPALMOHAIIBHBIC YUCIA;

ParmonanbsHble ynca. U300paxkaTh YKcCiia TOUKaMU KOOPJUHATHOM MPSIMOM.

WppaunonansHbie yncia. HaxoauTthb necsaTudHble MPUOIIKEHUS PAllMOHATBHBIX U

I1.5. ApudmeTnyecknii HMpPaAlMOHAJIBHBIX YUCEIT; CPABHUBATH U YIIOPSA104YNBATH

KBaJIpaTHbI KOPEHb. JEHCTBUTEIbHBIC YUCIA.

KBagparssie KopHHU. OnuceIBaTh MHOXKECTBO J€HCTBUTEIBHBIX YHCEI.

Apupmernueckuii Hcnoap3oBaTh B NMCEMEHHON MAaTEMAaTHYECKOU pedn

KBaJpaTHBI KOPEHb. 0003HaueHusI 1 rpadudecKrue n300paKeHUS YHCIOBBIX

VYpaBHeHue x2= a. MHOXECTB, TEOPETUKO-MHOKECTBEHHYIO CHUMBOJIUKY.

Haxoxnenne npuOImKkEHHBIX DopMyJIHPOBATH ONPECICHUE KBAAPATHOTO KOPHS U3

3HaYEHUI KBaJpaTHOTO ancia. Menosb30BaTh rpaduk GpyHKIuK y = Xx° 115

KOpPHSI. HAax0’KJICHUs KBaPATHBIX KOPHEN. BBIYHCIAATH TOUHBIE U

DyHKIUA y = X U €& MpUOIKEHHBIC 3HAUCHUSI KOPHEH, UCTIONB3YsI IPU

rpaduxk. HE0OXOIMMOCTH KaJIbKYJISITOP; MPOBOJIUTH OLIEHKY

I1.6.CBoiicTRa KBaJIpaTHBIX KOPHEW.

apU(METHIECKOTO Jloka3pIBaTh CBOMCTBA apU(PMETHICCKUX KBAJAPATHBIX

KBapaTHOro KopHs. KBagpaTHbIi KOpHEl; MPUMEHSITh UX JIJIS peoOpa3oBaHMs BRIPAKCHU.

KOPEHb U3 BbruncJasiTh 3Ha4YCHHS BBIPAKEHUM, COJIEPHKAITUX

IIPOU3BENECHUS U Hpo6p1_ KBaJIpaTHbIC KOPHU; BbBIPAXKATDL IICPECMCHHEBIC U3

KBasipaTHblii KOpeHb U3 T€OMETPUUYECKHUX U (PU3UIECKUX HOPMYII.

CTEIECHH. HaxoauTthb TOYHBIE ¥ IPUOITNKECHHBIC 3HAYCHHUS

I1.7TIpuMeHEHNE CBOMCTB KBaJ[paTHBIX KOPHEH 1ipu a> 0

aprupMETHIECKOTO

KBaJpPaTHOT'O KOPHS.

BriHECEHME MHOXKHUTENSA 32

3HaK KopHs. BHeceHue

MHO>KUTEJNS MO 3HaK KOPHS.

I'V1.3 KBaagpaTHbie ypaBHeHUS 194y. Pacno3HaBaTh JIMHEHHBIE U KBaPATHbIC YPABHEHUS,

I1.8.KBagpaTHOE ypaBHEHUE U
€ro KOpHH.

[eNbIe ¥ IPOOHBIC yPaBHEHHUSI.
Pemiate KBagpaTHbIE ypaBHEHUS, a TAKKE YPABHEHUS,
CBOJIAIIIUECS K HUM; PelliaTh APOOHO-pAIlMOHATILHBIC




Henosnnble kBagpaTHbIE
ypaBHEHHUS.

®dopmyiia KOpHEH
KBaJpaTHOTO YPaBHEHUSI.
Pemrenue 3agad ¢ mOMOIIBIO
KBaJPaTHBIX YPAaBHEHUM.
Teopema Buera.
I1.9.Ipo6GHO parmoHanbHbIe
YpaBHEHHS.

Pemenue npoOHBIX
palMOHANBHBIX YPAaBHEHUU.
Pemenue 3agad ¢ moMompro
palMOHANBHBIX YPaBHECHU

YpaBHEHHUS.

HccaenoBarb KBaJpaTHBIC YPAaBHEHUS 110 JUCKPUMHUHAHTY
1 Kod(ppurmenTam.

PemaTh TEKCTOBBIC 3a7]a41 aNTreOpandecKuM CrIocoooM:
MEPEXOJNTh OT CIIOBECHOH (POPMYIMPOBKH yCIOBHUS 3a7aul
K anreOpanyeckoi MOJIeNIU IyTeM COCTaBJICHUsI yPaBHEHHUS;
pelaTh COCTaBJICHHOE YpaBHEHNC, HHTEPNPETHPOBATH
pe3ynbrar.

n.4.HepaBeHcTBa.
I1.10.YucnoBble HEPABEHCTB M MX
CBONCTBA.

UucnoBbie HEPABEHCTBA.
CBoiicTBa YHCIOBBIX
HEPABEHCTB.

CrnoxeHue 1 yMHOKEHUE
YHUCJIOBBIX HEPABEHCTB.
[TorpemHoCTh ¥ TOYHOCTH
MPUOTMKEHUS.
I1.11.HepaBencTBa ¢ 0HOM
MEPEMEHHOMN U UX CUCTEMBI.
[lepeceueHune u 0ObETMHEHHE
MHOXECTB.

UucnoBble IPOMEKYTKH.
Pemenne HepaBeHCTB ¢ OJTHOM
[IEPEMEHHOM.

Pemenue cucrem HepaBEeHCTB
C OJTHOM IIEPEMEHHOM.

20 4.

Haxoauthb, aHAJIN3UPOBATH, CONMOCTABJIATH YHCIOBbIC
XapaKTePUCTUKU O0BEKTOB OKPY>KAIOLIETO MUPA.
Hcnoan3oBaTh pasHble ((OPMBI 3aKUCH TPUOTKEHHBIX
3HAYEHUH; IeJaTh BHIBOABI O TOUHOCTH MPUOIUKEHUS 110
3aMUCH MPHOIMKEHHOTO 3HAUCHHS.

BBINOTHATH BEIYUCIIEHUS C pEaIbHBIMU JAHHBIMH.
BbINOTHATH NPUKUIIKY U OLIEHKY PE3yJIbTaTOB
BBIYMCIICHUI.

DopMyJIMPOBATH CBOMCTBA YUCIOBBIX HEPABEHCTB,
WJIIOCTPUPOBATH UX Ha KOOPAUHATHOU MPSIMOA,
A0KA3bIBATH aNTeOpanyecKy; MPUMeEHSTh CBOICTBA
HEPABEHCTB.

Haxoauthb, aHAJIN3UPOBATH, CONOCTABJIATH YHCIOBbIC
XapaKTePUCTUKU O0BEKTOB OKPY>KAIOLIETO MUPA.
Hcnoan3oBaTh pa3Hble (POPMBI 3aKUCH MPUOIIIKEHHBIX
3HAYEHUH; IeJaTh BHIBOABI O TOUHOCTH MPUOIUKEHUS 110
3aMuCH MPUOIMKEHHOTO 3HAUCHHS.

BBINOTHATH BHIYUCIIEHUS C pEaIbHBIMU JAHHBIMH.
BbINOTHATH NPUKUJIKY U OLIEHKY PE3yJIbTaTOB
BBIYMCIICHUI.

DopMyJIMPOBATH CBOMCTBA YUCIOBBIX HEPABEHCTB,
WJIIOCTPUPOBATH UX Ha KOOPAUHATHOM MPSIMOA,
A0KA3bIBATh aNTeOpanyecKy; MPUMeEHSTh CBOICTBA
HEPABEHCTB IIPY PEIICHUH 3a/a4.

PacnosHaBath JIMHEHBIE HEpaBeHCTBA. PemiaTs
JIMHEWHBIE HEPABEHCTBA, CUCTEMBI INHEWHBIX HEPABEHCTB.
IIpuBOANTH IPUMEPHI KOHEYHBIX U OECKOHEUHBIX
MHOecTB. Haxoauth o0beHeHEe U IepecedeHre
MHO>KECTB.

IIpuBOAMTH IPUMEPHI HECTIOKHBIX KIIACCU(DUKAITUH.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHYIO CHUMBOJIMKY U
SI3bIK IIPU PELLEHUH 3a/1a4 B XOJI€ U3YUEHUS Pa3IUIHBIX
pa3zennoB Kypcea.

HNiutrocTpupoBaTh MaTeEMaTUYECKHUE TTOHATHS U
yTBepxkaeHus npumepamu. Ucnmoab30BaTh puMepsl U
KOHTp IIPUMEPHI B ApPT'yMEHTALIUH.

KoncTpyupoBath MaTeMaTHUYECKUE MTPEAJIOKEHUS C
ITOMOILBIO CBA30K €CaU ..., MO ..., 8 MOM U MOJbKO MOM




cayuae, TOTUIECKUX CBA3OK U, UU.
PacnosHaBath JIMHEHBIE HEpaBeHCTBA. Pemiars
JIMHEWHBIE HEPABEHCTBA, CUCTEMBI JINHEWHBIX HEPABEHCTB.
IIpuBoAUTH IPUMEPHI KOHEYHBIX U OECKOHEYHBIX
MHOecTB. Haxoauth o0beuHeHE U IepecedeHre
MHOKECTB.

IIpuBOAMTH IPUMEPHI HECTIOKHBIX KIIACCU(DUKAITUH.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHYIO CHUMBOJIMKY U
SI3bIK IIPU PEIIEHUH 3a/1a4 B XOJI€ U3YUEHUS Pa3IUIHBIX
pa3aesnoB Kypcea.

HNiumrocTpupoBaTh MaTeEMaTUYECKHUE TTOHATHS U
yTBepxkAcHU npuMepaMy. Menmosib30BaTh IpuMepsl U
KOHTp IPUMEPHI B APT'yMEHTALIUH.

KoHncTpynpoBaTh MaTeMaTHUECKHUE IPETIOKEHUS C
ITOMOILBIO CBA30K €CaU ..., MO ..., 8 MOM U MOJbKO MOM
cyyae, TOTUUECKUX CBS30K U, UTU.

M.5.CteneHb ¢ uenbim 11y PopmynupoBaTb ONpeae/iCHUE CTEIICHHU C LETBIM

nokasarernem. AfeMeHTbl MIOKa3aTeIeM.

CTaTUCTUKMW. dopmynupoBaTtb, 3aNUCbIBaTb B CHMBOJINYECCKON

[1.12.Ctenens ¢ uensM dbopme u

MTOKA3aTeJeM U €€ CBOWCTBA. UNNIOCTPUPOBATb IIPUMEPAMH CBOKMCTBA CTEIIEHU C

Ornpenenenue CTENEHU ¢ LEJIBIM TOKa3areaeM; MPUMEHATb CBOICTBa

LETIBIM OTPULATEIBHBIM CTETeHHU ISl TPeoOpa30BaHUsI BbIPAKEHUN U BBIYUCICHUH.

MOKa3aTesIeM. M3BnekaTb nHdopMannio U3 TaOIHIl U JHATPAMM,

CBolicTBa CTENEHU C LIEJIBIM BbIMOJSIHATb BBIYUCIICHUS 110 TA0JIUYHBIM

MOKa3aTeseM. JTAaHHBIM.

CrangapTHBIN BU] YKCTA. OnpepenATb 1o quarpaMMaM HauOOJIbIINE U

I1.135meMeHTEI CTATUCTUKU. HauMEHbIINE JAaHHEIE,

COop u rpynmnupoBka CpaBHUBaTb BEJIUYUHBL.

CTATUCTUYECKUX JAHHBIX. MNMpeacTtaBNATL nHboOpMAIKIO B BUIE TaOIHII,

HarnsinHoe npencraBienue CTOJIOYATHIX M KPYTOBBIX AHArpaMm, B TOM YHCIIE C

CTaTUCTUYECKOM MOMOIIIbIO0 KOMITBIOTEPHBIX MPOrPAMM.

nH(pOpMaLINH. MpuBOANTL cozepkaTeNibHbIC TPUMEPHI UCIIOIB30BAHUS
CpeIHUX ISl OMUCAHMSI TAHHBIX (YPOBEHB BOJBI B BOJIOEME,
CHIOPTUBHBIE MTOKA3aTENH, ONPEeeIEHUE TPAHMUII
KJIMMaTUYECKHX 30H)

HTorosoe noBropeHue 11y 3HaTb MaTepua, U3y4EHHBIN B Kypce MaTEMaTUKH 3a 8
KJ1acc
YMeTb IpUMEHATH MOJIyYeHHbIE 3HAHUSI Ha TPAKTHKE.
YMeTh JIOTHYEeCKU MBICIIUTh, OTCTAaUBATh CBOIO TOUKY
3peHus ¥ BBICITYIINBATh MHEHHE JPYTUX, padoTaTh B
KOMaH/IE.

8 ki1acc (reomerpus) 70 u.

IloBTOpEeHue Marepuana 7 Kjiacca 2 4. 3HaTb Marepuall, U3y4YEHHBIH B Kypce MaTeMaTUKH 3a 7

KJiacca.

YMeThb IpUMEHATH [IOJIy4CHHBIC 3HAHUS Ha IIPAKTHKE.
YMeTb JIOTUYECKH MBICIUTh, OTCTAUBAaTh CBOIO TOUKY
3pEHHS U BBICIYIINBAaTh MHEHUE IPYTUX, paboTaTh B
KOMaHJie




YeTbIpexyroJbHUKH

15 4.

®opMyJIMpPOBaTh OIPEIEICHU MTapajljiesiorpaMmma,
MPSIMOYTOJIbHHKA, KBaApaTa, poMOa, TpamneruH,
PaBHOOEAPEHHON U IPSMOYTOJIbHOW TpamneIuu, CpeIHen
JIMHUY Tpaneluu; pacno3HaBaTh U H300PakaTh UX Ha
YyepTexkax U pUCYHKaX.

DopMyIMPOBATH U J0KA3bIBATh TEOPEMBI O CBOMCTBAaX U
MpHU3HAKax MapauienorpaMmma, npsMoyrojibHUKa, KBapara,
poMba, Tpaneunuy.

HccaenoBaTh CBOMCTBA YETHIPEXYTOJIBHUKOB C IOMOIIBIO
KOMITBIOTEPHBIX TPOTPamMM.

Pematsb 3aaun Ha OCTPOEHUE, 10KA3ATEIHCTBO U
BbIYHMCIICHHS. MOIeTUPOBATh YCIOBUE 33/1a4H C TOMOIIBIO
YyepTeka UM PUCYHKA, MPOBOAUTH JOTIOTHUTEIbHBIE
MOCTPOEHUS B XO/i€ pelieHus. BoigeasiTh Ha yepTexe
KOH(UTYparuu, He0OX0IUMBIE JJIsI TPOBEIACHUS
000CHOBAaHUH JIOTHUECKUX II1arOB PEIICHUS.
HNHTepnipeTHpPOBATH MOJYYCHHBIN PE3YIbTAT U
COIMOCTABIIATh €T0 C YCIOBUEM 33J1a4H.

CtpouTthb Gurypbl, CHAMMETPUYHBIE TaHHBIM.

Iinomann guryp

13 4.

dopmyMpoBaTh U I0Ka3bIBaTh TeopeMy Iludaropa u
o0paTHyto eil.

BoiBoauTh hopMyIIbI IITONIAICH IPSIMOYTOJIBHUKA,
napajiejorpaMmma, TpeyrojibHUKa U TPAINELHH.
HaxoauTtp momaas MHOrOYroJibHUKa pa30ueHneM Ha
TPEYTrOJIbHUKH U YETHIPEX YT OJIbHUKH.

O0BSCHATH U MJUTIOCTPUPOBATH OTHOLICHHE TUIOIIAEH
mo00HBIX (uryp.

Pemath 3aaun Ha BBIYUCIICHUE TUIONIA/IEH TPEYTOJIbHUKOB,
YETBIPEXYrOJIbHUKOB U MHOTOYTOJIbHUKOB. Onupasich Ha
JaHHBIE YCIOBUS 3a/1a4l, HAXOAUTb BO3MOKHOCTH
PUMEHEHHSI HEOOXO0AUMBIX (OPMYII, TPEeOoOPa3OBHIBATH
dhopmynsl. Ucnob3oBaTh GOpMYIBI 1711 000CHOBAHUS
JIOKA3aTeNIbHBIX PACCYKICHHUI B XOJI€ PEILICHHUS.
HNHTepnipeTHpOBATH MOJYYCHHBIN PE3YIbTAT U
COIOCTABJIAITH €T0 C YCIIOBUEM 3aauu

ITomoOHBIE TPEYTOJIBLHUKH

20 4.

®opmMyIHMpPOBATH OIPEIEIIEHUE TOJ0OHBIX TPEYTOIbHUKOB.
DopMy/IMPOBATh U J0KA3bIBATh TEOPEMBI O IIPU3HAKAX
no100us TpeyroybHUKOB, Teopemy PDaneca.
@®opMy/IMPOBATH ONPEACICHUS U HILIIOCTPUPOBATH
IIOHSATHSI CHHYCA, KOCUHYCA, TAHT€HCA U KOTaHT'€HCA
OCTpOTO yrja NpsIMOYIOJBHOIO TPEYroJIbHUKA. BBIBOAUTH
(bopMyIIbl, BeIpaxaromue QyHKIUN yIia IpsiMOYTroJIbHOTO
TPEyroJIbHUKA Yepe3 €ro CTOPOHBI.

DopMyJIHPOBATH U Pa3bACHATH OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. [10 3HaUeHNsIM OTHOM
TPUTOHOMETPUUECKON (DYHKIIUU YIJIa BBIYHCIATH
3HA4YEHUs APYTHX TPUTOHOMETPUUECKUX (PYHKITHI 3TOTO
yria.

HccaenoBarhb CBONCTBA TPEYTOJIBHUKA C IOMOIIBIO
KOMITBIOTEPHBIX IPOTPaMM.




Pemath 3a1aun Ha OCTPOEHUE, 10KA3ATEIBCTBO U
BBIYUCIJICHUA. B])I}_Ie.J'IﬂTb B YCJIOBUH 3a/1auH YCJIOBHUC U
3aKnoueHre. MoaeJupoBaTh YCIOBHUE 337a4 C ITOMOILBIO
YyepTeka UM PUCYHKA, MPOBOAMTH JIONOJIHUTEIbHBIE
MOCTPOEHHUS B X0J1e petieHus. Onupasich Ha JaHHbIE
YCIIOBUS 33]1a4H, MPOBOAUTH HEOOXOIUMBIC PACCYKICHUS.
HNuTepnipeTHpoOBaTh MOJYYCHHBIN PE3YIbTAT U
COMOCTABJIATH €ro € YCJIOBHUEM 3a/1aun

OKpyxHOCTH

16 4.

D®opMyIHPOBATH ONPEICICHHS TOHATHM, CBA3aHHBIX C
OKPYKHOCTBIO, ICHTPAJIBHOI'O U BIIMCAHHOI'O YIJIOB,
CEKYILIEW U KacaTeIbHON K OKPYXHOCTH, YIJIOB, CBA3aHHBIX
C OKPYXHOCTBIO.

®opMyJIMPOBATH U A0KA3bIBATH TEOPEMBI O BIMCAHHBIX
yriax, yriiax, CBI3aHHBIX ¢ OKPY>KHOCTEIO.
D®opMyJIHPOBATH COOTBETCTBUE MEXKAY BETUUNHON
LEHTPAIILHOT'O YIUIA U JUIMHOW IyTU OKPY’KHOCTH.
HN300paxkath, pacnio3HaBaTh U ONMHUCHIBATH B3aMMHOE
PaCIOJIOKEHUE IPSIMOM U OKPYKHOCTH.

HccaenoBath cBOICTBA KOHPUTYpAIUH, CBA3aHHBIX C
OKPY>KHOCTBIO, C TOMOIIbIO KOMITBIOTEPHBIX MPOrPAMM.
PemaTh 3aaun Ha BRIYMCIICHUE JTUHEHHBIX BETUYHH,
IpaJyCHOM MEpHI yIia.

Pematsb 3aaun Ha OCTPOEHUE, 10KA3ATEIHCTBO U
BBIYUCIICHUA. MO}IBJ’[I/IPOBaTb YCJIOBHC 3a1a4u C TIOMOIIIBIO
YyepTeka UM PUCYHKA, MPOBOAUTH JOTIOTHUTEIbHBIE
MOCTPOEHUS B XO/i€ pelieHus. BoiaeasiTh Ha yepTexe
KOH(UTYparuu, He00X0IUMBIE JJIs TPOBEIACHUS
00OCHOBAHUH JIOTHYECKUX IIArOB PEILICHUS.
HNHTepnipeTHpPOBATH MOJYYEHHBIN PE3YIbTAT U
COMOCTABJIATH €r0 C YCIIOBUEM 3aa4u

HTorosoe noBropeHue

Penrenne 3agau

4y,

3HaTh MaTepual, U3y4YeHHbIN B Kypce MaTeMaTUKH 32 §
KJ1acc.

Baapers o01mM npueMoMm pelieHus 3a1ad.

YMerb IpUMEHATD NTOJIY4CHHBIC 3HAHUS HA IIPAKTUKE.
YMeThb JIOruuecky MbICIUTh, OTCTAUBaTh CBOIO TOUKY
3pEHHS U BBICIYIINBAaTh MHEHUE IPYTUX, paboTaTh B
KOMaH/ie.

9 kaacc (aaredpa)

102 u.

IToBTOpeHue npoiigeHHoro B 8
KJacce

3HaTh MaTepual, U3y4eHHBIN B Kypce MaTEMaTHKH 3a 8
KJ1acc

YMeThb IpUMEHSTH [TOY4EHHBIE 3HAHUS Ha IPAKTUKE.
YMeTb JOrMYeCKU MBICIUTh, OTCTaUBaTh CBOIO TOUKY
3pEHHS U BBICITYIIMBAaTh MHEHUE IPYTUX, paboTaTh B
KOMaHJe.

KBagparnunas ¢pyHkuus
DOyHKUMA y=ax2
Crenennast pyHkuus

y=x"

22 4,

BoruucasiTe 3Ha4eHUs1 GYHKUUH, 3a1aHHBIX (popMynamu;
COCTABJISITH TAOJIUIIBI 3HAUYCHUN (DYHKITHI.

CtponTts 110 ToukaM rpa¢puku GpyHKuuid. OnuchIBaThH
CBOICTBa (DYHKIIMU HA OCHOBE €€ TpauiaecKkoro
MIPECTAaBIICHHUS.




MopaeaupoBaTh peabHble 3aBUCUMOCTH (OpMyJIaMU U
rpapukamu. YuTaTh rpaduKu peaibHbIX 3aBUCHMOCTEH.
Hcnoab3oBaTh QyHKIMOHATBHYIO CUMBOJIMKY AJIs 3aIIUCH
pa3HoO0pa3HBIX (PaKTOB, CBI3aHHBIX C PACCMATPUBAEMBIMHU
(GyHKLIMAME, 000TraIas ONbIT BBIIOIHEHUS 3HAKOBO-
CUMBOJIMYECKUX AeicTBUI. CTPOMTH peueBbie
KOHCTPYKIIMHU C UCIOJIB30BAHUEM (PYHKLIIMOHAIBHON
TEPMUHOJIOTHH.

Hcnoab30BaTh KOMIBIOTEPHBIE IPOIPAMMBI /TS
oCTpOeHHsI rpauKOB PYHKIUH, /I UCCIETOBAHUS
MIOJIOKEHMSI HAa KOOPJMHATHON INIOCKOCTH Ipa)KoB
(GyHKIMN B 3aBUCIMOCTH OT 3Ha4eHUH KO03()(HUITUEHTOB,
BXOAAIINX B popMyiy.

PacnosnaBath Bujbl n3ydaeMbix GyHkuuid. Iloka3siBaTh
CXEMaTHUYECKH MOJIOKEHUE HAa KOOPIUHATHON MJIIOCKOCTH
rpaduKoB QyHKIHI.

BoinoanaTs paznuyHbie mpeoOpazoBanus rpaduKoB
GyHKIMHA.

YpaBHeHNsI M HEPABEHCTBA C
O/IHOI1 NepeMeHHOoI

14 4.

DopMyJIHPOBATH ONPEICICHNUS YPABHEHNUM, HEPABEHCTB
BTOPOM CTEIICHH,

NimrocTpupoBaTh UX PELICHHUS HA KOOPAUHATHOU MPSIMOH,
IIpuMeHATH CBOMCTBA HEPABEHCTB IIPU PELICHUHU 3a4a4.
Pacno3naBatsp 1emnsie, 1poOHO palMoHaIbHbIE YpaBHEHUS,
KBaJIpaTHbIE ¥ PAllMOHAIIbHBIE HEPABEHCTBA.

Pewmats 1ienbie, [poOHO pallMOHANbHBIE YPaBHEHMUS,
HEPaBEHCTBA BTOPOH CTEIIEHU

IIpuBoANTH IpUMEPHI KOHEYHBIX U OECKOHEUHBIX
MHOXkecTB. HaxouTh 00beiMHEHNE U TIepeceyeHre
MHOXECTB.

YpaBHeHUS] M HEPABEHCTBA C
ABYMS NepeMeHHBIMU

17 g

PacnosHaBaTth JIMHEIHBIC U KBAJAPATHBIC YPABHECHMUS,
1enble U IpOoOHbIE ypaBHEHUS.

OnpenensiTe, ABISETCS U Napa YACE PELIEHUEM JAHHOIO
YpaBHEHUs C JBYMS IEPEMEHHBIMU; PUBOAUTH IIPUMEPHI
pelLlIeHNs ypaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pematp 3a1aun, anreOpandeckoil MOIEIbIO KOTOPBIX
SBJIETCSl YPABHEHUE C IBYMS IEPEMEHHBIMY;

Pemiathb cuctemsl 1ByX YpaBHEHHI C IByMsl IEPEMEHHBIMU,
YKa3aHHBIE B COACPKAHUMU.

PemaTthb TEKCTOBBIC 3a7]a4H AITeOPanUECKUM CIIOCOOOM:
NEPEXOAUTh OT CIIOBECHOM (POPMYITUPOBKHU yCIOBHUS 3a7aul
K ajredpanyecKoil MoAeNy MyTeM COCTABIECHUS! CHCTEMBbI
ypaBHeHUl; PemiaTh COCTaBICHHYIO CUCTEMY YPaBHEHU;
MHTEPIPETUPOBATH PE3YNbTAT.

CTpounts rpaguKy ypaBHEHHI ¢ IBYMsI IE€PEMEHHBIMHU.
KoHcTpyHpoBaTh 5KBUBJICHTHBIE PEUYEBBIE BHICKA3bIBAHNUS
C UCIIOJIb30BaHUEM aNre0panvdeckoro 1 reoMeTpHIecKOro
SI3BIKOB.

Pemiate 1 ncciie0BaTh ypaBHEHUS U CUCTEMBI YPaBHEHUU
Ha OCHOBE (YHKIIMOHATHHO-TPAUUECKUX TTPEICTABICHHUI
YPaBHEHUU




IIporpeccun

15 4.

IIpumeHsTH UHEKCHBIE 0003HAYEHUS, CTPOUTH PEUEBbIC
BBICKA3bIBAHUS C UCIIOJIb30BAHUEM TEPMUHOJIOTUH,
CBSI3aHHOM C MOHSATHEM IOCJIEI0BATEILHOCTH.
BbIyHCcaaTh YWICHBI TOCIEA0BAaTEIbHOCTEH, 3aJaHHBIX
(dhopMyIIoi n-ro WieHa Uik PEKYpPPEeHTHON (HOPMYIIOi.
YcranaBanBaTh 3aKOHOMEPHOCTh B TOCTPOCHUH
MOCJIEI0BATEIBHOCTH, €CIIU U3BECTHBI IIEPBbIE HECKOJIBKO €€
yieHoB. U300pamxkaTh WieHbl TOCIEI0BATEIbHOCTH
TOYKaMH Ha KOOPJUHATHOM TIOCKOCTH.

Pacno3HaBaTh apuMETHIECKYIO U TEOMETPUUECKYIO
MIPOrPECCUU MPHU pa3HbIX criocolax 3aaanus. BbIBoauTHL Ha
OCHOBE JIOKa3aTeIbHbIX PACCyXIeHUIN (OopMyIIbl 001IIeTo
YJIeHa apu(PMETHIECKOM U TEOMETPUUECKON MPOTPECCHUH,
CYMMBI TIEPBBIXA YWICHOB apu(PMETUUECKON U
F€OMETPUYECKON MPOTPECCUil; pemaTh 3aa4u C
HCIOJIb30BaHUEM ITHX (HOPMYIL

PaccmaTpuBath npuMepsl U3 peaibHON KU3HHU,
WUTIOCTPUPYIOIIHE U3MEHEHHE B apU(PMETHISCKON
MIPOrPECCUH, B TEOMETPUUECKON MTPOrPeccuu; H300paxkaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH IPpaHUECKH.

Pemath 3a1aun Ha CIIOKHBIE MIPOIICHTHI, B TOM YHCJIIE
3a/1au U3 peajbHOM MPaKTUKHU (C UCIOJIb30BAHUEM
KaJIBKYJIATOPA)

DJIeMeHTbl KOMOMHATOPUKH U
TEOPHUH BEPOSAITHOCTH

13 u.

IIpoBoaMTH CilydaliHbIE HKCIIEPUMEHTHI, B TOM YHUCIIE C
ITOMOUIBI0 KOMIIBIOTEPHOTIO MOJIEIIMPOBAHMS,
MHTEPIPETUPOBATH UX PE3YIbTAThl. BHIYMCIAATH YaCTOTYy
CIIy4ailHOr0 COOBITHSI; OLIEHUBATh BEPOSITHOCTh C TIOMOIIIBIO
YaCTOTBhI, OJYYEHHON ONBITHBIM ITYTEM.

Pematp 33124 Ha HAXOXKICHUE BEPOATHOCTEH COOBITHH.
IIpuBoAUTH IPUMEPHI CIYYaWHBIX COOBITHIA, B YaCTHOCTH
JOCTOBEPHBIX U HEBO3MOKHBIX COOBITHI, MaJIOBEPOSATHBIX
coObITHil. [IpMBOANTH IPUMEPHI PABHOBEPOSITHOCTHBIX
COOBITHI.

BbInoaHATH 1iepedop BceX BO3MOXKHBIX BAPHAHTOB IS
nepecyera 0ObEKTOB UIM KOMOMHAITUH.

IIpuMeHATH MpaBUiI0 KOMOMHATOPHOTO YMHOXKEHUS IS
peleHys 3a/1a4 Ha HaX0XJIeHUEe YKciia 00bEKTOB UIIH
KOMOMHAIMH (AraroHaau MHOTOYTOJIbHUKA, PYKOTIOXKATHS,
YHUCJIO KOJOB, U(poB, maposei u T. I1.).

Pacno3naBathp 331auu Ha ONpEEICHNUE YHCIa
IIEPECTAaHOBOK U BBIIOJIHATH COOTBETCTBYIOILNE
BBIYHCIICHUS.

Pemathb 3aa4un Ha BEIYMCIICHUE BEPOATHOCTH C
pUMEHEHHEM KOMOMHATOPUKH.

HTorosoe noBropeHue

16 4.

3HaTh MaTepuai, U3y4YeHHbIN B Kypce MaTeMaTUKH 3a 9
KJ1acc

YMeTb IpUMEHATH MOJIyYeHHbIE 3HAHUSI Ha TPAKTHKE.
YMeThb 1O0THYECKU MBICJINTh, OTCTANUBATh CBOIO TOYKY
3peHus U BBICIYIINBATh MHEHHE JPYTUX, padoTaTh B
KOMaH/IE.




9 kJsacc (reomerpusi)

68 4.

BBoaHoe moBTOpEeHHE

3HaTh Marepuall, U3y4yeHHBIH B Kypce MaTeMaTUKH 3a 8
KJiacca.

YMeThb IpUMEHATH NOJIyYEHHbIE 3HAHUS HA TPAKTHKE.
YMeTb JOrMYeCKU MBICIUTh, OTCTaUBaTh CBOIO TOUKY
3pEHHS U BBICITYIINBAaTh MHEHUE IPYTUX, paboTaTh B
KOMaH/1e

BekTopsl

@opMyJIMPOBATH ONPEIEICHUS U UILTIOCTPUPOBATH
TIOHSTHS BEKTOPA, JUTMHBI (MOJYJIS ) BEKTOPA,
KOJUIMHCAPHBIX BCKTOPOB, pABHBIX BCKTOPOB.

BoIuucasiTe JNIMHY ¥ KOOPAMHATHI BEKTOPA.

HaxoauTthb yroia Mexay BEKTOpaMH.

BbINoJHATH ONlepanuy Hajl BEKTOPaMHU.

BbINOJHATH TPOEKTHI 110 TEMaM HCIOJIb30BAHUS
BEKTOPHOTO METO/A MPH PEUICHUH 3aa4 Ha BEIYUCICHUS U
JI0Ka3aTeNIbCTBA.

MeToa KOOPAUHAT

10 4.

OO0BSICHATH U MJUTIOCTPUPOBATH MOHATHE JEKAPTOBOM
CHUCTCMbI KOOpAUWHAT.

BbiBOAMTH U HCNOJB30BAaTh GOPMYIIBI KOOPIAUHAT
CepeIMHbI OTPE3KA, PACCTOSIHUS MEXKAY ABYMS TOUKaAMU
IJIOCKOCTH, YPaBHEHHUSI IPSIMON U OKPYKHOCTH.
BbINOTHATH TPOEKTHI 110 TEMaM UCIOJIb30BAHUS
KOOPJIMHATHOT'O METO/Ia MPU PELISHUH 33/1a4 Ha
BBIYUCIICHUA U J0KAa3aTCJIbCTBA

CooTHOLIEHUS MKy CTOPOHAMU
U YIJIaMH TPeyroJbHUKA

CkansipHoe npousBeieHue
BEKTOpPOB

11 4.

®opMy.IHpPOBATh U JOKA3bIBATh TEOPEMY COOTHOLICHHUSAX
MEXJ1y CTOPOHAMU U YIJIaMU TPEYroJIbHUKA.
®opMyIHMpPOBATH ONPEEICHUS U HILTIOCTPUPOBATH
MOHATUS CUHYCA, KOCUHYCA, TAHI'€HCa U KOTaHIeHCca
OCTPOTrO yria NpsIMOYroJbHOIO TPEYroJbHUKA. BBIBOIUTH
(bopMyIIbl, BeIpaXkaromue QyHKIUN yIia IpsiMOYTroJbHOTO
TPEYrOJIbHUKA YEPE3 €r0 CTOPOHBI.

®opMmMyIHpPOBATH ONPENICIICHUS CUHYCA, KOCUHYCA,
TaHreHca, koranresca yrios ot 0 1o 180°. BeiBoauTh
dhopmysl, Beipakaromue GyHkun yrioB oT 0 go 180°
yepe3 GYHKLIUU OCTPBIX YIioB. PopMyaupoBaTh U
Pa3bICHATH OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
ITo 3HaYeHUsAM OJHON TPUTOHOMETPUUECKOH (PYHKIMH yriia
BBIYMCJIATH 3HAUEHUS! JPYTUX TPUTOHOMETPHUUECKUX
(byHKIMH 3TOTO yria.

®opmMyIHpPOBATH U JOKA3BIBATH TEOPEMbI CUHYCOB U
KOCHUHYCOB.

HaxoauThb yros Mexay BEKTOpaMH, CKaISIpHOE
MIPOU3BECHNE BEKTOPOB, (OPMYINPOBATH U 000CHOBBIBATH
YTBEPKIEHHSI O CBOMCTBAX CKAJIIPHOTO NPOU3BEICHHUS
BEKTOPOB; UCII0JIb30BATh CKAJSIPHOE IIPOU3BEICHUE
BEKTOPOB IIPH PEILICHUH 3ajau.

JIJIMHA OKPYKHOCTH U IJIOIIAb
Kpyra

12 4.

PacnosHaBaTh MHOTOYrOJIbHUKH, (GOPMYJIMPOBATH
OIIpeZCIICHUE U NPUBOAUTH IIPUMEPEI MHOTOYT'OJIbHUKOB.
®opMyIMPOBATh U 10Ka3bIBATh TEOPEMY O CYMME YIJIOB




MHOI'OyTOJIbHUKA. Pacmo3HaBaTh MHOTOYTOJIbHUKH,
(¢opmyampoBaTh onpeieeHUE U NPUBOIAUTD PUMEPHI
MHOT'OYTOJIbHUKOB.

®opMyaMPOBATh U I0KA3bIBATH TEOPEMY O CYMME YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.

HccaenoBarb CBOMCTBa MHOTOYTOJIBHUKOB C IIOMOILBIO
KOMITBIOTEPHBIX TPOTPamMM.

DopMyIHPOBATH U JOKA3BIBATH TEOPEMBI O BIUCAHHOU U
ONMMCAHHOW OKPY>KHOCTAX MHOT'OYTOJIbHUKA.

OO0BbACHATH MMOHATUS JUIMHBI OKPY>KHOCTHU U TUIOLIAAN
Kpyra; BEIBOJUTH (OPMYIIbI JIJIsl BBIYMCIICHUS JJINHBI
OKPY>KHOCTH U JUIMHBI TYTH, IUIOIIA/IA KPyTa U IJI0IA 1
KpYTrOBOI'O CEKTOpa.

Pematp 3a1aun Ha 10Ka3aTENBCTBO U BBIUYMCICHUSI.
MogaeanpoBaTh YCIOBHE 337a4i C TOMOIIBIO YEPTEkKA UITU
PUCYHKA, MPOBOAUTH JOMOJIHUTEIbHBIE IOCTPOCHUSI B X0
pewieHns. UHTepnipeTHpoBaTh MOJTYYEHHBIM pe3yJIbTaT U
COMOCTABJIAITH €r0 C YCIIOBUEM 33/1aUU.

JIBuaxeHMs1

OO0BSICHATH U MJUTIOCTPUPOBATH MMOHITUS PABEHCTBA
¢uryp, nonobus. CTpouTh paBHbIE U CHMMETPUYHBIC
Gburypsl, BBIIOJIHATH MapajlIeNbHbIN IEpEeHOC U TOBOPOT.
HccaexoBaTh CBOMCTBA IBUKCHUM C IOMOIILIO
KOMITBIOTEPHBIX TPOTPaMM.

BbINOJHATH TPOEKTHI 110 TEMaM T€OMETPUUYECKUX
npeoOpa3oBaHUil Ha MIIOCKOCTH.

HayajgbnHble cBeJleHUs U3
cTepeoMeTpuu

8 u.

OO0BACHATH, YTO TAKOE MHOTOT'PAaHHHUK, €r0 TpaHu, péodpa,
BEpUIMHBI, TUAarOHAJIA, KAKOM MHOTOI'PaHHUK Ha3bIBAETCS
BBIIYKJIBIM, TIPU3Ma, BBICOTA NIPU3MBI, TapaJljiesICuIe],
nupamMua, HUWIMHAP, KOHYC, cdepa, map.

OOBSACHATH, UTO TaKO€ 00BEM MHOTOTPAHHHKA, IJIOIA/Ib
ITOBEPXHOCTH MHOT'OTPAHHUKA.

HccaenoBarb CBOMCTBAa MHOIOTPAaHHUKOB.

Haxoauth 00bEM 1 TUIOIIA1b TOBEPXHOCTH
MHOT'OTpaHHHKA.

YMeThb CTpOUTH U pACIIO3HABATh MHOTOTPAHHUKH.

YMeTh J10rM4ecKH MBICIUTh, OTCTauBaTh CBOIO TOUKY
3peHus ¥ BBICIYIINBATh MHEHHE JPYTUX, padoTaTh B
KOMAaHJI€.

BocnpousBoauth GopMyIUPOBKH ONPEICICHHH, aKCHOM,
TEOpEM; KOHCTPYHPOBATDH HECIIOKHBIE ONPEACICHUS
camocTosTensHO. BocnpousBoauTs GopMyITupoBKU 1
JI0Ka3aTeNIbCTBA N3YYEHHBIX TEOPEM, MPOBOIUTH
HECJIOKHBIE 0KA3aTEIbCTBA CAMOCTOSITENBHO, CChLIATHCH
B X071e 000CHOBaHMH Ha ONPE/IEICHHUS, TEOPEMbI, aKCHOMBI.

Hrorosoe noBropeHue

7 u.

3HaTh MaTepual, U3y4eHHBbIN B Kypce MaTeEMaTHKH 3a 7-9
KJIACCBI.

Buagers oOumiMu npueMaMu petieHus 3aaau.

YMeTb IPUMEHSATH M10JIyYE€HHbIE 3HAHUS Ha NIPAKTHKE.
YMeTh J10rM4ecKH MBICIUTh, OTCTauBaTh CBOIO TOUKY
3pEHMsI U BBICIIYIIMNBAaTh MHEHUE JIPYTUX, pabOTaTh B
KOMAaHJI€.







	I. Планируемые результаты освоения учебного предмета, курса: предметные, метапредметные и личностные.
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