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Pabouast nporpamMmma no marematuke 5-9-e kiaccsol.

JIMYHOCTHBIE, METAIIPEIMETHBIE U ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUSA
YYEBHOI'O TIPEIMETA «MATEMATHUKA»

5-9 kaccsl

JIMYHOCTHBIMHU pe3yJIbTATAMM HU3y4YeHHs Npeamera «Marematuka» (B BUIE CIEAYIOMIHUX y4eOHBIX
KypcoB: 5—6 knmacc — «Maremaruka», 7-9 kimacc — «Matemarukay («Anredpa» u «l'eoMeTpus») SIBISIFOTCS
CIIEYIOINE KayeCcTBa:

— HE3aBHCHUMOCTb ¥ KPUTHYHOCTh MBIIIIJICHUS;

— BOJISI U HACTOMYMBOCTD B IOCTHKECHUU LIEITH.

CpencTtBoM JOCTHM)KEHHUSI 3TUX PE3YIbTATOB SIBJISETCS:

— cucTeMa 3a/laHui y4eOHUKOB,;

— Mpe/ICTaBlIeHHas B yUeOHHUKaxX B SBHOM BHJI€ OpraHU3als MaTepualia o MPUHIMITY MUHUMAKCa;

— HCIIOJIb30BAHUE COBOKYITHOCTU TEXHOJIOTHM, OPUEHTHUPOBAHHBIX HA PAa3BUTHE CAMOCTOSITEILHOCTU U
KPUTHUYHOCTH MBIIUICHHUS: TEXHOJOTHSl CHUCTEMHO- JESITEeIbHOCTHOTO IMOJX0Aa B OOYYEHHMH, TEXHOJIOTHUS
OLICHUBaHMSL.

MeTtanpeaMeTHbIMH pe3yabTaTaMUu H3y4deHUs Kypca «MareMaTHkay sBIseTcss pOPpMHUpPOBAHUE
YHHUBEpCAIbHBIX YyueOHbIX aeicTuil (YVY ).

Pezynamuenvie YY/I:

5—6-1i knaccot

— CaMOCTOSITENTLHO 0OHapyscugams M GOPMYIHPOBATH Y4eOHYIO MPOOIEeMy, OMpeAeNsaTh IeNb y4eOHOH
JeATeIbHOCTH, BRIOMPATh TEMY IPOEKTa;

— 8bl0GUcAMb BEPCUH peIIeHUs] MPoOIeMbl, 0CO3HABATh (M MHTEPIPETUPOBATH B CiIydyae HEOOXOIUMOCTH)
KOHEUHBI pe3ysibTaT, BbIOMpATh CPEICTBA JOCTWKEHHS TN M3 MPEUIOKEHHBIX, a TakXKe HCKaTh HX
CaMOCTOSITEINILHO;

— cocmasnamy (MHIUBUAYATIBHO WIM B TPYIIIE) IUIAH peIIeHuUs MPoOIeMbl (BBIITOJHEHHS MTPOEKTA);

— paboTtas Mo MiIaHy, céepsAmb CBOU NEHCTBUS C IIETBI0 U, MPH HEOOXOAMMOCTH, HUCIPABIATH OLIMOKH
CaMOCTOSITENIBHO (B TOM YHCJIE M KOPPEKTHPOBATH IJIAH);

— B JIMAJIOTE C YUYUTEIIEM COBEPUIEHCMBOBANb CAMOCTOSATEIBHO BEIPAOOTaHHBIE KPUTEPHH OLICHKH.

7-9-it knaccol

— CaMOCTOSITEIBHO 0OHapyxcugams U hopmyaupogams npoodiieMy B KJIACCHOM M MHIMBUAYAIbHON yueOHOM
NeATebHOCTH;

— @bl0GUcAmMb BEPCHM pEIIEHHs TMpoOJIeMbl, OCO3HAaBaThb KOHEUHBIM pe3yibTaT, BHIOMpATh CpeIcTBa
JTOCTIKEHUS LIeTH U3 IPEUIOKEHHBIX WIIM UX UCKaTh CAMOCTOSATENBHO;

— cocmasnamy (MHIUBUAYAIBHO WIK B TPYIIIE) IUIAH peIIeHuUs MPoOIeMbl (BBITOJHEHHS MTPOEKTA);

— no0bupams X Kaxaou mpodieme (3a1a4e) aJeKBaTHYIO € TEOPETUIECKYIO MOJIENb;

— paboTast MO MPEIOKEHHOMY HWIJIM CaMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY, UCHOIb306amMb HApPALY C
OCHOBHBIMH U JIOTIOJTHUTENbHBIE CPECTBA (CIPaBOYHAS JIUTEPATYPA, CIOKHBIE TPHOOPHI, KOMITBIOTED);

— NIAHUPOBAMsb CBOIO MHANBUIYAbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;



— pabomams TO CAMOCTOSITENIFHO COCTaBJICHHOMY IIIaHYy, CBEPSSCh C HUM U C LEJIbIO JESTEIBHOCTH,
WCTIPABIISSI OMIUOKH, UCTIONB3Ys CAMOCTOSITENILHO MTOJ00paHHbIE cpeicTBa (B TOM uncie u HTepHeT);

— cBOOOIHO 110/16306ambCsl BBIPAOOTAHHBIMU KPUTEPUSIMHU OIIEHKU M CAMOOIICHKH, UCXOIS U3 TENIA U
UMEIOIIUXCS KPUTEPUEB, pa3inyas pe3yinbTaT U COoCOObI ACHCTBU;

— B XOJI€ MIPEICTaBJICHHUS MMPOEKTA 0a8amsb OYeHK) ero pe3yabTaTaMm;

— CaMOCTOSITENILHO 0CO3HABAMb TIPUUUHBI CBOETO YCIeXa WIH HEeycleXa M HaXOAUTh CIIOCOOBI BBIXO/1A U3
CUTYallMH HEYyCIIeXa;

— yMemb OyeHums CTETIeHb YCIEITHOCTH CBOCH WHANBUAYAILHON 00pa30BaTeNbHOM NesTEIILHOCTH,

— oOasamb OyYeHKy CBOUM JIMYHOCTHBIM KadecTBaM M UYepTaM Xapakrepa («KakoB s»), OMPEAeTsTh
HaIpaBJICHUS CBOETO Pa3BUTHUS («KAKUM s XOUY CTaTh», «4TO MHE JJIsl TOTO HAJIO CAENATHY).

Cpeocmeom ¢hopmuposanuss PperymsaTUBHBIX YVY][ cly’)kaT TEXHOJIOTHS CHUCTEMHO- JESATEIbHOCTHOTO
MOJX0JIa Ha dTare M3y4eHHs HOBOTO MaTephalia U TEXHOJOTUS OIICHUBAHHS O0OpPa30BATENBHBIX JOCTHKCHHIA
(y4eOHBIX yCIIEXOB).

Ilo3znasamenvuvie YY/I:

5-9-ii knaccwt

— aHAU3UPOBAMb, CPABHUEAM, KAACCUDUYUposams u 0600uams HaKThl U SBICHUS,

— ocywecmenams CpaBHEHHE, CEPUALIMIO U KITACCU(PHKALINIO, CAMOCTOATENILHO BEIOUpAast OCHOBaHUS U
KPUTEPHH I YKa3aHHBIX JIOTHYECKHUX OTEPaIfil; CTPOUTH KIACCU(DUKAIUIO TTYTEM JUXOTOMHYECKOTO ACTICHHS
(Ha OCHOBE OTpUIIAHUS);

— cmpoumb JOTHYECKM OOOCHOBAHHOE pACCyKACHUE, BKIIOYAIOIIEe YCTAaHOBICHHE MPUYHMHHO-
CIIEICTBEHHBIX CBS3€ii;

— c030a6ame MaTEMaTUUECKHE MOJIEIIH;

— COCTaBIATh TE3UCHI, pa3JIMYHbIE BUJBl IUIAHOB (IIPOCTHIX, CIOXKHBIX M T.1.). [IpeoOpa3oBbIBaTH
MH(POPMAIIHIO U3 OJTHOTO BUA B APYroi (TabiuIly B TEKCT, AUArpaMmy H IIp.);

— 6bIYUMbIGAMb BCE YPOBHU TEKCTOBOM MH(pOpMaLUY.

— yMemb onpeoeams BO3MOXXHbIE UICTOUHUKN HEOOXOAMMBIX CBEICHUH, MPOM3BOANUTE MOUCK MH(POPMAIIH,
aHAJM3UPOBATh U OLIEHUBATH €€ JI0CTOBEPHOCTb.

— MOHUMAas MO3UIMIO APYroro 4YesioBeKa, paziuyams B €ro peud: MHEHUE (TOUKY 3pEHH), T0Ka3aTeIbCTBO
(aprymeHTshl), (haKThl; TUIOTE3bI, aKCHOMBI, TEOPHH. [ 3TOr0 CaMOCTOSATENBHO MCIIOJB30BaTh pa3iHMyHbIC
BUJIBI UTEHUS (M3ydarolee, IPOCMOTPOBOE, 03HAKOMUTENBFHOE, IIOUCKOBOE), TPUEMBI CITYIIIAHHUS.

— caMOMy c€030a8amb WCTOYHHKM HH()OPMAIMM pPA3HOTO THUIA W Ui PasHBIX ayAUTOpPUH, COOIIOAATH
MH(POPMALMOHHYIO TUTHEHY U MpaBUiIa HHPOPMALMOHHOM 0€301acHOCTH;

— yMemb UCNOIb308aMb KOMIBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJIOTUM KaK HWHCTPYMEHT JUIS
JIOCTIDKEHUSI CBOMX Iiesiell. YMeTh BBIOMpaTh aJIeKBaTHBIE 3a/lay€ HMHCTPYMEHTAIbHbIE MPOTPaAMMHO-
anrmapaTHble CPeJCTBA U CEPBUCHIL.

Cpeocmeom ¢hopmuposanus mo3HaBaTenbHbIX Y Y]l ciyxkar y4eOHBIH MaTepual M TMpPEXAe BCETOo
NPOIYKTHBHBIE 331aHUS YIeOHHKA.

— Mcnonbp3oBaHre MaTeMaTHYECKUX 3HAHUM [T PELICHUS PA3IMYHBIX MAaTEMaTHYECKHUX 3a1a4 U OLIEHKU
MIOJIyYEHHBIX PE3YIbTaTOB.

— COBOKYIIHOCTh YMEHMI 110 UCTOJIb30BAHUIO JOKA3aTE€IbHON MaTeMaTHUYECKON peyn.

— CoBOKymHOCTh YyMEHHUH MO pabore ¢ MHpoOpMaIMel, B TOM YHCIE M C PA3TUYHBIMH MaTeMaTHYECKHUMH
TEKCTaMHU.

— YMeHHus HCIOJIb30BaTh MaTeMaTU4YeCKHe CPECTBA Ui U3YyYEHHs M OMMCAHUS pealbHBIX IPOLECCOB U

SIBJICHUU.



— He3aBUCUMOCTD ¥ KPUTUYHOCTD MBILLIJICHHUS.
— BoJist 1 HaCTOMYHUBOCTD B JOCTWKEHUU 1IEITH.

Kommynuxamuenvie YYJI:

5-9-u knaccot

— CaMOCTOSITENILHO Op2anu306b18ams yieOHOE B3aUMOACHCTBHE B TpyIIe (OTpeaensTh 00Iue ey,
JIOTOBAPUBATHCS APYT C APYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TIOITBEPKIas NX GaKTaMu;

— B JIUCKYCCUU YMemb 6bl08UHYNb KOHTPAPTYMEHTHI,

— YYUTBCSI KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C TIOCTOMHCTBOM NpU3HABAMb OIMIHO0YHOCTH CBOETO
MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— NOHUMAs MTO3ULIUIO APYTOTO, Pa3iuiams B €ro peun: MHEHHE (TOUKY 3pEHHS), 10Ka3aTeIIbCTBO
(aprymeHTsl), (haKThl; TUTIOTE3bI, AKCUOMBI, TEOPHUH;

— yMemb B3TJISIHYTh HAa CUTYAIIUIO C HHOU MO3UIIUU U 00208apU8amsCsi C TIOJbMHU UHBIX MTO3UIUH.

Cpeocmeom  popmuposaruss KOMMYHHKATHBHBIX Y Y]] ciayXar TeXHOJIOTHS MpPOOIEeMHOro OOydeHUs,
opraHm3anusi pabOThl B MaJbIX TPYIIAaX, TaKXKE HCHOJIb30BaHWE HA YPOKaX TEXHOJIOTUU JMYHOCTHO-

OPUCHTHPOBAHHOIO U CUCTCMHO- ACATCIILHOCTHOT'O O6yquI/ISI.

IIpenmeTHBIMHU pe3ybTaTaMM U3Y4eHUs NTpeaMeTa «MareMaTHKa» SBISIFOTCS CIEAYIOIUE YMEHUS.

5-i kaace
Hcnonvzo6ams TIpU pEIIEHUH MaTEMaTHYECKUX 3a7ad, UX OOOCHOBAHMU M TIPOBEPKE HailIEeHHOTO
pElIeHNs 3HAaHUE:
- Ha3BaHMU M MOCJIEN0BATEIILHOCTH YHCEN B HaTypaibHOM psny B npenenax 1 000 000 (¢ xakoro uucia

HAYMHAETCS ATOT psifl, Kak 00pasyeTcs Kaxa0e celyolee YUCIO B 3TOM PAY);

Kak 00pa3yeTcs Kaasl Ceayromias CYETHas eIMHUIIA,

- Ha3BaHUS U TOCJIC0BATEIIBHOCTD PAa3PsI0B B 3aMUCH YHCIIA,

- Ha3BaHUS U TOCJIEIOBATEIILHOCTD MIEPBBIX TPEX KIIACCOB,

- CKOJIBKO Pa3psiIOB COACPIKUTCS B KAXKIOM KJIacce,

- COOTHOILICHUE MEX]y pa3psIaMu;

- CKOJIbKO €IMHHMII K&XKIOTO KJIacca COJCPKHUTCS B 3aIMCH YHCIIA,

- Kak yCTpOCHA MO3UIIMOHHAS JICCATUYHAS CUCTEMA CUHMCIICHUS;

- CIMHUIIBI K3MEPEHUS BEJUYUMH (IUTMHA, Macca, BpeMs, IIOMIA/lb), COOTHOIICHUS MEKIY HUMHU;
- JIECATHYHBIX IPOOSIX U MPaBHUJIaX ICHCTBHUI C HUMU;

- cpasHusamy ECATUUHBIC TPOOH;

- BbINOJIHAMb OTIEPAIIUH HAJl IECITUIHBIMH POOSIMU;

- npeobpazosvigams AECATUIHYIO TPOOL B OOBIKHOBEHHYIO 1 HA000POT;

- OKpyensims LEJbIE YUCIIA U JCCITUIHBIC POOH;

- HaxoOoums MPUOIKEHHBIC 3HAUCHHSI BEJIMUUH C HETOCTATKOM U H30BITKOM;

- 6blNOJIHANb HpI/I6JII/I)KéHHBI€ BBIYUCJIICHHA U OLICHKY YK CJIOBOI'O BBIPAKCHUA

(GYHKIMOHATBHON CBSI3W MEXKAY TpYNIaMH BeIHYMH (LI€HA, KOJIMYECTBO, CTOMMOCTB; CKOPOCTb,
BpEMsl, PACCTOSIHUE; TPOU3BOUTEIBHOCTD TPY/a, BpeMs paboThl, paboTa).

Buvinoanams yctHele Bblumcienus (B mpenenax 1000 000) B ciaydasx, CBOOUMBIX K BBIYMCIEHUSIM B
npenenax 100, u NMUCbMEHHBbIE BBIYKMCIEHUS B OCTAJbHBIX CIy4yasX; BBINOJHATH IPOBEPKY NPAaBUIBHOCTH

BBIYHCJICHUI;



6bInoaHAMs yMHOKeHue u aenenue ¢ 1000;

8bIYUCIAMb 3HAYCHUS YHCIIOBBIX BRIPAKEHUH, cofepkaimux 3—4 AecTBHS cO CKOOKaMu U 0e3 HUX;

peuwtamsb IPOCTHIC U COCTABHBIC TCKCTOBLIC 3aa4u;

8bINUCHLIGAMb MHOXECTBO BCEBO3MOXKHBIX —PE3YJAbTaTOB (MCXOJOB) TPOCTEHMINNX CIy4alHBIX
IKCIIEPUMEHTOB,

- HaxoO0umbs BEPOSITHOCTU MPOCTEHINX CIIy4aitHBIX COOBITHI;

- pewiamv YOOOHBIM g ce0st crocoboMm (B TOM 4YHCIE W C MOMOIIBIO Tabmui u rpadoB)
KOMOMHATOPHBIC 3a/1a4M: HA MEPECTaHOBKY M3 TPEX DJIEMEHTOB, NMPABUIIO MPOM3BEICHUS, YCTAHOBICHUE YHCIIA
nap Ha MHOXKECTBE M3 3—5 JJIEMEHTOB;

- pewams yIOOHBIM ISl ce0si crmocoOoM (B TOM YHCIIE U C TIOMOIIBIO TaOMUI] U TpadoB) JOTHUECKUE
3aJ1aum, coeprkaiire He 6oJiee TpEX BHICKA3bIBAaHUI;

- yumams WHHOPMALIUIO, 3aMMCAHHYIO C TOMOIIBIO JIMHEHHBIX, CTOJIOYATHIX H KPYTOBBIX AHATPaMM;

- cmpoums MPOCTEHIINE JTHHEHHBIC, CTOJI0YAThIC M KPYTOBBIE TUarpaMMEl;

- HaxoOums PEIICHHUS <(OKU3HCHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX HCIOJIB3YIOTCS
MaTeMaTu4ecKue Cpe/CTBa;

- co30aéamb TPOIYKT (pe3ylbTaT MPOEKTHOW IEATENBHOCTH), JJIsI M3YYEHHS M OMHCAaHHS KOTOPOTO

HCIOJIBL3YIOTCA MATCMATUYCCKUC CPCACTBA.

6-ii KJ1acc
Hcnonvzoeames Tpu pelICHMH MaTEeMAaTHUUYECKUX 3aJa4, MX OOOCHOBAHMHM U IPOBEPKE HANIEHHOTO

peIICHUA 3HAHUC O:

PAcKIaobiéams HATYPAIBHOE YHCIIO HA TIPOCThIE MHOXKHUTEIH;

- HaxoO0ums HAMOOJBIINI OOLINI NEeTUTENh U HaUMEHbIIIee 00Iee KPaTHOE HECKOJIBKUX YHCET;

- OTHOILECHUSX U IIPONOPLUAX; OCHOBHOM CBOMCTBE IPOIOPLIMH;

- TpsIMO ¥ 0OPaTHOM MPOTOPIIMOHATBHBIX 3aBUCUMOCTSIX U UX CBOWCTBAX;

- IMpOLCHTAX;

- IeNBIX U APOOHBIX OTPUIATEIBHBIX YHCIIAX; PALIMOHAIBHBIX YHCIIAX;

- IpaBUJIC CPABHEHU PALlMOHAJIBHBIX YK CEIL,

- IPaBUJIAX BBINOJHEHUS ONEpalil Ha/l palMOHAIBHBIMY YUCIAMU; CBOMCTBAX OIEPALIMHN.

- Oenums YUCIIO B JTaHHOM OTHOIICHUU;

- HaxoO0umb HEN3BECTHBIN YICH MPOTOPLHUH;

- HaxoO0ums JAHHOE KOJIUYECTBO MPOLIEHTOB OT YHCIIA M YUCIIO MO U3BECTHOMY KOJIMYECTBY MPOIICHTOB
OT HETO;

- HaxoO0ums, CKOJBKO MPOIIEHTOB OJHO YHCIIO COCTABIISAET OT IPYTroro;

- yeeauyueams U yMEHbIIATh YUCJIO HA JAaHHOE KOJMYECTBO IIPOLIEHTOB;

- pewiamsb TEKCTOBBIC 3a/1a4M HA OTHOLLIEHUs, IIPOIIOPLIMU U IPOLIEHTHI;

- CcpaeéHueamsv Ba PAllMOHAJIBHBIX YHCIIA;

- 6bINOAHAMb ONIEPALMM HAJ PALMOHAIBHBIMU YHCIAMH, HUCIOJIB30BaTh CBOMCTBA OIEpALMHA Ul
YIPOILEHHUs BBIYUCICHUM;

- peuiamb KOMOMHATOPHBIE 33/1a4H C TIOMOIIBIO MPaBHJIa YMHOXKECHHUS;

- HaxoO0umbs BEPOSITHOCTHU MPOCTEHINX CIIy4aitHBIX COOBITHI;

- pewamp IPOCTEHUIINE 3aa4 HA OCEBYIO U LIEHTPAIBHYIO CUMMETPHIO;

- pewiams TIPOCTEHIINE 3a/1a41 Ha pa3pe3aHue U COCTaBIEHUE FeOMETPUIECKUX puryp;

- HAxoo0umo peuicHUud <OKU3HCHHBIX» (KOMHCTCHTHOCTHBIX) 3aaa4, B KOTOPBIX HCIHOJb3YHOTCA



MaTEMaTHYECKHUE CPENICTBA;
- co30asamyb TPOAYKT (pe3yibTaT MPOEKTHOW AESTENbHOCTH), IJISi U3YUYEHUS U ONHUCAHUS KOTOPOTO

HCIOJIb3YIOTCA MATCMATUYCCKUC CPCACTBA.

Auredpa
7-ii KJacc.
Hcnonvzoeams Tpu pelICHMH MaTEeMAaTUUYECKUX 3a]ad, MX OOOCHOBAHMHM W TMPOBEpPKE HAIlJICHHOTO

pelICHUd 3HAHUC O:

HaTypaJbHBIX, LENbIX, PALUOHAIBHBIX, UPPALMOHAIBHBIX, ICUCTBUTEIBHBIX YUCIIAX;
- CTENEHU C HATypaJlbHBIMU MOKA3aTEISIMUA U UX CBOMCTBAX;

- OJIHOWIEHAX M MpaBUJIax JCMCTBUI C HUMU;

- MHOTOYJIEHAX W MPaBWJIAX JEHCTBUN C HUMU;

- (dopmynax COKpaEéHHOTO YMHOKCHHS;

- TOXJIECTBAX; METOJIaX J0KAa3aTeILCTBA TOXKJIECTB;

- JINHEMHBIX YPAaBHEHUSX C OJHON HEU3BECTHOM U METOJAX UX PELICHUS;

- CHCTEMAaXx JABYX JINHEHMHBIX YPABHEHUN C IBYMsI HEM3BECTHBIMU U METOJIAX UX PELICHUS.
- Bwinonnsams eUCTBUS ¢ OJHOWICHAMH M MHOTOYJICHAMMU,

- Y3HA8ams B BRIPAKCHUSIX (POPMYIBI COKPAIIEHHOTO YMHOKEHHUS U IPUMEHSATH UX;

- packiaovlgams MHOTOYJICHBI HA MHOXKHUTEIIH;

- 8bINOJIHAMB TOKACCTBCHHBIE MPe0OpPa30BaHUS MEIBIX aNTeOpandyeCcKUX BhIPaKEHUIA;
- 00Ka3vbleamy MPOCTEHIIINE TOKIECTBA,;

- HAXoO0umb YUCIIO COUYETAaHUH U YUCIIO Pa3MEIeCHHIA;

peuwiams JIMHENHBIE YPABHEHUSI C OJTHOM HEU3BECTHOM;

- pewiamsb CUCTEMBI JBYX JIMHEHMHBIX YPABHEHUH C JBYMsI HEM3BECTHBIMM METOJOM IIOJCTAaHOBKH M
METO/IOM aNTreOpandecKoro CIOKCHHS;

- pewiamsb TEKCTOBBIC 3aJa4H C TOMOILBIO JIMHEMHBIX YPABHEHUH U CUCTEM;

- HaxoOoums PEUICHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCHOJB3YIOTCS
MaTeMaTU4ECKUE CPEIICTBA;

- co30asamyb TPOAYKT (pe3yibTaT MPOEKTHOW AESTENbHOCTH), IJIi U3YUYEHUS U OMHUCAHUS KOTOPOTO

HCIOJIBL3YIOTCA MATCMATUYCCKUC CPCACTBA.

8-ii kiIacc.
Hcnonvzoeams Tpu pelIeHHMH MaTEeMAaTUUYECKUX 3a]ad, MX OOOCHOBAHMHM W TMPOBEpPKE HAilJICHHOTO

peIICHUd 3HAHUC O:

anredpanveckoi IpoOu; OCHOBHOM CBOMCTBE IpoOH;
- TpaBWJIaX JEHCTBUH C anreOpanuyecKuMu IpoOsiMHU;
- CTENEHSX C LEJNBIMU MOKa3aTeIsIMUA M UX CBOHCTBAX;

- CTaHJApTHOM BUJE YHCIIA;
2 k .
- ¢ynkuuax y =kx+b, y =x", y =—, UX CBOICTBAxX U rpaduKax;
X

- TIOHATHH KBaJPAaTHOT'O KOPHS M apu(PMETHIECKOTO KBAIPATHOTO KOPHS;

- CBOlicTBaxX apu(METHUECKUX KBAJAPATHBIX KOPHEH;

byHKIMU y = Jx , eé cBoiicTBax u rpaduke;

bopmyre st KOpHEH KBaAPaTHOTO YpaBHEHHUS;



- TeopeMe Buera s npuBeA€HHOTO U 00IEro KBaAPaTHOTO YPaBHEHHUS;

- OCHOBHBIX MCTOAAaX PCIICHUA HECJIbIX pallMOHAIBHBIX ypaBHeHHﬁI MCTOAC PA3JIOKCHUA HA MHOKHUTCIIA

1 METOJC 3aMCHBI HGH3BCCTHOﬁ;

3a/1a4;

METO/IE PEeIICHHsI TPOOHBIX pallHOHAILHBIX YPaBHEHMUIA;

- OCHOBHBIX METOJaX PCIICHHUA CUCTEM PALIMOHAIBHBIX ypaBHeHHﬁ.

- Cokpawamyp anrebpandeckue apoou;

- 8bInOAHAMb apupMeTUYECKHe IEUCTBUS C aaredpanyecKuMu JpoosiMu;

- UCNOb306amMb CBOMCTBA CTENICHEH C IEIBIMU MOKA3aTeNsIMU TIPH PEIICHUH 3a/a4;
- 3anucvl@ams YUCIAa B CTAHAAPTHOM BHJIE;

- B8blNnoJIHAmMb TOXKIACCTBCHHBIC Hp606p330BaHI/ISI panuOHaJIbHBIX BBIpa)KeHI/II\/'I;

. 2 k .
- cmpoums rpadpuku GyHKUMA y = kx+b, y=x", y = — ¥ HCIIOJB30BaTh X CBOMCTBA IPH PEILICHUU
X

- gbluucaAmMsb apuMeTHUECKUE KBAAPaTHbIE KOPHU;

- npumeHsmMsb CBOMCTBA apU(METUYECKUX KBAJAPATHBIX KOPHEH MPH pelIeHnH! 3a/ay;

- cmpoums Tpaduk QyHKIUU y = Jx ¥ ucnons3oBath ero cBoiictea IIpY pELICHUH 33]1a4;
- pewiamsb KBAJApaTHbIE yPaBHEHUS;

- npumeHams TeopeMy Buera npu pernieHuu 3anad;

- peuwiamsb LULCJIBIC PALIMOHAJIBHBIC YPABHCHUA MCTOJOM PA3JI0OKCHUA HA MHOXKHUTCIIU U METOJAOM 3aMCHBI

HEU3BECTHOM;

- pewams IpOOHBIE YpaBHEHUS;
- peuwiamsb CUCTEMBI pallMOHAIbHBIX YPABHEHUH;
- peuwiamsb TEKCTOBBIE 3a/1a4M C IOMOIIBIO KBaAPATHBIX U PALlMOHAIBHBIX YPAaBHEHUH U UX CUCTEM;

- HAxoo0umo peuicHud <OGKU3HCHHBIX» (KOMHCTCHTHOCTHBIX) 3aaa4, B KOTOPBIX HCIHOJb3YHOTCA

MaTEMaTUICCKUEC CPCACTBA,

- co30asamyb TPOAYKT (pe3yibTaT MPOEKTHOW AESTENbHOCTH), IJISi U3YUYEHUS U OMHUCAHUS KOTOPOTO

HCIOJIBb3YIOTCA MATCMATUYCCKUC CPCACTBA.

9-ii KJ1acc.

Hcnonvzosamo npu pClICHUHU MATCMATUYCCKUX 3allad, UX 000CHOBAaHUM U IMPOBEPKE HalJIEHHOTO peuIiCHUs

3HaHHC O:

- CBOMCTBaX YMCJIOBBIX HEPABEHCTB;

- METOJaxX PELICHUS JUHEHHBIX HEPABEHCTB;

- CBOMCTBaX KBaJpaTHUYHON (QYHKIINU;

- METOJIaX pelICHUs KBaJPAaTHBIX HEPABEHCTB;

- METO/I¢ UHTEPBAJIOB JUIS PELICHUs PAallMOHAIbHBIX HEPABEHCTB;

- METOJax pPeleHHs] CHCTEM HEPAaBEHCTB;
- cBoMicTBax M rpaduke GyHKIMHU y = X" [IPU HATYPAILHOM 7;

- OIIPECIICHUU U CBOMCTBAX KOPHEH CTEICHU A,

- CTCICHAX C pallMOHAJIbHBIMU MTOKA3aTCIAMU U UX CBOfICTBaX;

OTIpEeNIeJICHUH M OCHOBHBIX CBOMCTBaxX apu(pMeTHuecKkoil mporpeccuu; Gopmyie JUIsi HaXOXKICHHS

CYMMBI €€ HECKOJIBKHX MEPBLIX YJICHOB;

- OIpeNeNeHUN M OCHOBHBIX CBOMCTBAaX T€OMETPHUYECKOW Mporpeccuu; (Gopmyne i HAXOXKICHHS

CYMMBI €€ HECKOJIBKHX MEPBLIX YJICHOB;



- dopmyne i cyMMBbl OECKOHEUHOW INeOMEeTpUYEeCKOW MPOrPEeCcCHU CO 3HAMEHATENIeM, MEHBIIUM I10

MOJYJIFO €UHULIBI.

Hcnonvzo6amob CBONCTBA YMCIIOBBIX HCPAaBCHCTB 1A Hpeo6pa30}3aHH51 HCPABCHCTB,

00KA3b16aMb HpOCTefIHJI/Ie HCPAaBCHCTBA,

peutamos JIMHENHbBIE HCPAaBCHCTBA,

cmpoums TpapuK KBaAPATUYHON (PYHKIIMH U UCTIOJIB30BATh €ro MPH PELICHUHU 3a/ay;
- pewiamsb KBaJApaTHbIE HEPABEHCTBA;

- peuiamsb PaAllMOHAJIbHBIC HCPABCHCTBA METOAOM MHTCPBAJIOB,

peuwtamsb CUCTCMbI HCPABCHCTB,

cmpoums rpapuk GYHKIMHM y = X" TIPH HATYPAILHOM 7 U UCHOJIB30BATh €0 IIPU PEIICHHH 32134,

HAaxooums KOPHU CTETICHH 71;

UCNOIb306amb CBOWCTBA KOPHEW CTENICHU A TIPH TOXKJIECTBEHHBIX IPEOOPa30BaHUSX;

HAX0O0umsv 3HAYCHMS CTEIICHEH C pallMOHAJIBHBIMU IMOKA3aTCIISIMU

pewams OCHOBHBIE 33/1a4H HA apU(PMETUIECKYIO U TEOMETPUUECKYIO IPOTPECCHUH;

HaxoOums CyMMy OECKOHEYHOW T'€OMETPHUYECKON IMpOrpeccCMd €O 3HAMEHATeNeM, MEHBUINM II0
MOTYJIIO €TUHUIIBI;

- HaxoOoums PEUICHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCIOJB3YIOTCS
MaTEMaTUYECKHUE CPENICTBA;

- co30asamyb TPOAYKT (pe3yibTaT MPOEKTHOW AESTENbHOCTH), JJISI U3YUYEHUS U OMHUCAHUS KOTOPOTO

HCIOJIBL3YIOTCA MATCMATUYCCKUC CPCACTBA.

I'eomerpus
7-i1 kjaacc.
Hcnonv3o6ams TIpU pEIICHUH MaTeMaTHYECKHUX 3a7ad, UX OOOCHOBAaHMM M TPOBEPKE HAWIECHHOTO
pELIeHNs 3HaHUE O:
- OCHOBHBIX TI'€OMETPUYCCKUX IIOHATUAX: TOYKA, IpsAMas, IUIOCKOCTb, Jy4, OTPE30K, JOMaHad,

MHOT'OYTI'OJIbHUK;

OTIpe/IeNIeHUH YIJ1a, OMCCEKTPUCHI YIIIa, CMEKHBIX U BEPTUKAJIBHBIX YIIIOB;

CBOMCTBAX CMEKHBIX U BCPTUKAJIBHBIX YIJIOB;

OTIpe/IeIEHUH PaBEHCTBA T€OMETPHUECKUX (PUTYpP; PU3HAKAX PABEHCTBA TPEYTrOJIbHUKOB;

reOMETPUUECKUX MECTaxX TOYEK; OMCCEKTpHCE YIila U CepeIUHHOM TMEPHEHIUKYIIPE K OTPE3KY Kak

rCOMETPUICCKUX MCCTaX TOYCK;

OIIPEJIETICHUY NTapAJIJIEIbHBIX IPSAMBIX; IPU3HAKAX U CBOMCTBAX MAapajUICIbHbIX MIPSMBIX;

- aKCHOME MapauIeIbBHOCTU U €€ KPAaTKOU UCTOPHY;

- (dopMyie CyMMBI YIIIOB TPEYroJbHHUKA;

- OIIPEACIICHUU U CBOMCTBAX CPEIHEH JIMHUU TPEYTOJILHUKA;

- teopeme Daeca.

- [Ipumensams CBOMCTBA CMEKHBIX U BEPTUKAJIBHBIX YIVIOB IIPYU PELICHUU 3a/1a4;

- HaxoO0umb B KOHKPETHBIX CUTYalLlUsIX PaBHbIE TPEYTOJILHUKH U I0OKa3bIBATh UX PAaBEHCTBO;

- YCmaHasaueams NapajljiebHOCTb NIPSMBIX U IPUMEHATHh CBOMCTBA NapaJlJIEIbHBIX IPSIMBIX;
- NpuMeHamb TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA;

- UCHOJIb3068aNb TEOPEMY O CpeJIHEN JTUHUU TPEYTroJibHUKA U Teopemy Darneca mpH peleHrny 3a/1ay;

HAX00umb peuicHud <OKU3HCHHBIX» (KOMHCTCHTHOCTHBIX) 3aaa4, B KOTOPBIX HCIHOJb3YHOTCA

MaTEMaTUYCCKUEC CPCACTBA,



- co30asamyb TPOAYKT (pe3yibTaT MPOEKTHOW AESTENbHOCTH), JJIi U3YUYEHUS U ONHUCAHUS KOTOPOTO

HCIOJIb3YIOTCA MATCMATUYCCKUC CPCACTBA.

8-ii kiIacc.
Hcnonvzoeams Tpu pelICHWH MaTEeMAaTUUYECKUX 3a]a4, MX OOOCHOBAHMM W TMPOBEpPKE HailJICHHOTO

pelICHUd 3HAHUC O:

OTpEeIENICHUH NapajieIorpaMMa, pomoa, psIMOYroJIbHUKA, KBaJpaTa; UX CBOIMCTBAX U MPU3HAKAX;

OMpCACIICHUHU TpallCUWH,; 3JICMCHTAX TpalCunuun; TCOPEMC O cpe,uHeﬁ JIMHUU Tparicuuu;

OMpCACIICHUU OKPYXHOCTHU, Kpyra U UX 3JICMCHTOB;

TeopemMe 00 U3MEPEHUH YIIIOB, CBS3aHHBIX C OKPYXHOCTBIO;

OonpeaAciCHUU U CBOMCTBaX KacaTeIbHBIX K OKPYKHOCTHU,; TCOPECMEC O PABCHCTBC ABYX KaCATCJIbHBIX,

MPOBEIEHHBIX U3 OAHOU TOUKH;

OIIPEJIEIICHUY BIIMCAHHON U OIIMCAHHOW OKPYKHOCTEH, UX CBOMCTBAX;

- OIpeNieIeHuN TPUTOHOMETPHUECKUE (PYHKIIMKA OCTPOTO YIila, OCHOBHBIX COOTHOILICHUN MEXy HUMU;

- mpuéMax pemeHus IpSMOYToJIbHBIX TPEYTOJIbHUKOB;

- TpUroHOMeTpuieckux QyHKIusIx yriaos ot 0 1o 180°;

- TeopeMe KOCHUHYCOB M TEOpEME CUHYCOB;

- TpuéMax pelieHus: IPOU3BOJIBHBIX TPEYTOJbHUKOB;

- ¢opmynax i UIOLIaU TPEYTOIbHUKA, TapalljiesiorpaMma, Tpaneim;

- teopeme [ludaropa.

- Ilpumensms TIpU3HAKU M CBOICTBAa mNapajiesiorpaMma, pomOa, MPsIMOYroJbHHMKA, KBajpaTa IpH
pelIeHIH 3a/1a4;

- pewiams IPOCTEUIINE 3a1a4 Ha TPANELHIO;

HaxoOums TPalyCHYIO MEpY YIJIOB, CBSI3aHHBIX C OKPY)KHOCTBIO; YCTaHABIMBATH UX PABEHCTBO;

npuMeHAmMb CBOWCTBA KaCaTEJIbHBIX K OKPYXHOCTH IIPH PEIICHUHN 33]1a4;

pewams 3aa91 Ha BIIMCAHHYIO U OTTMCAHHYIO0 OKPYXKXHOCTbD,

6blnoJIHAMb OCHOBHBIC TCOMCTPUYCCKHUEC ITOCTPOCHUA C TIOMOIIBIO IUPKYIIA U JII/IHef/'IKI/I;

HaxoOums 3HAYEHUS] TPUTOHOMETPHUECKUX (PYHKLIUN OCTPOrO yIjia 4epe3 CTOPOHBI MPSIMOYTOJIHHOTO
TPEYrOJIbHUKA;

- NpuMeHAmMb COOTHOLICHHS MEXAYy TPUTOHOMETPUYECKUMHU (YHKUMSMHU TIpH PEIIeHWH 3ajad; B
YaCTHOCTH, 110 3HAYEHHIO OJHON M3 (PYHKUUI HAXOUTh 3HAYCHHS BCEX OCTAIbHBIX;

- peuiams MPSIMOYTOJIbHBIE TPEYTOJIbHUKH;

€600umb paboOTy C TPUTOHOMETPHUUECKUMH QyHKIMsIMH yriioB oT 0 10 180° K cirydaro oCTpHIX YIIIOB;

npumerAants TCOpEMY KOCUHYCOB U TCOPEMY CUHYCOB IIPU PCIICHUU 3aaa4,

peuwitamsb IMPOU3BOJIBHBIC TPCYT'OJIbHUKHU,

HaxoOums TUIOIAAN TPEYrOJbHUKOB, ApaJJIeIOrPaMMOB, TPATICIIHIA;

npumensams Teopemy Iludaropa npu pemennn 3agay;

Haxooums NPOCTEHIITIE TEOMETPHUECKHE BEPOSITHOCTH;

Haxooums PEIIEHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX HCIOJB3YIOTCS
MaTEMaTUYECKHUE CPENICTBA;
- co30asamyb TPOAYKT (pe3yibTaT MPOEKTHOW AESTENbHOCTH), IJIi U3YUYEHUS U OMHUCAHUS KOTOPOTO

HCIOJIBL3YIOTCA MATCMATUYCCKUC CPCACTBA.



9-ii KJ1acc.
Hcnonvzoeams Tipu pelieHMH MAaTEMaTHYECKHX 3a/1ad, MX OOOCHOBAHHWH WM TPOBEPKE HANJICHHOTO DPEIICHHS

3HaHHC O:

MpU3HAKAX MOJ00HS TPEYroJbHUKOB;

- TEeopeMe O IPOMOPLUUOHAIBHBIX OTPE3KAX;

- CBOMCTBE OMCCEKTPHUCHI TPEYTrOJIbHUKA;

- IPONOPLUUOHAIBHBIX OTPE3KAX B MPSIMOYIOJILHOM TPEYIOJIbHUKE;
- IPONOPLUOHAIBHBIX OTPE3KAX B KPYTE;

- TeopeMe 00 OTHOIIEHUH IIJIOoMIa el MT00OHBIX MHOTOYTOJIbHUKOB;

CBOMCTBax MMpaBUJIbHBIX MHOTOYT'OJIbHUKOB; CBA3U MCKIY CTOpOHOﬁ MMpaBHUJIIBHOTO MHOT'OYT'OJIbHUKA U
paarycaMy BIIUCAHHOTO U OMIMCAHHOTO KPYroB;

- OTpeNeNIeHU  JUTUHBI OKPY>KHOCTH M (popmyie UTst €€ BEIUUCIICHHS,

- (dopmyIie IO TPABUIBHOTO MHOTOYTOJIHHHKA;

- OIpeNeNeHu  TUIoAaAn Kpyra u popmyre st e€ BbIYuciIeHus; GopMyrie JUIsl BBIYUCICHUS IJI0MIa e
yacTen Kpyra;

- MpaBUJIC HAXOXJEHUS CYMMbI U Pa3HOCTH BEKTOPOB, NMPOU3BEJCHUS BEKTOPAa Ha CKaJsIp; CBOMCTBA

JTUX OIlEepaLuii;

OMpCACIICHUHU KOOPAUHAT BEKTOPA U METOJAX UX HAXOKIACHUS,

IpaBUJIe BHITIOJIHEHUH onepalfii HaJl BEKTOpaMH B KOOPAMHATHOH dopme;

OTIpe/IeNIEHUH CKAJSIPHOTO MPOU3BEICHNUS BEKTOPOB U (OpPMYJIIe AJISl €T0 HaX0XKICHHS,

CBs3U MCIKAY KOOpANHATAMU BEKTOPOB U KOOPAWHATAMU TOYCK;

BEKTOPHBIM U KOOPJIMHATHBIM METO/aX PELICHHUS FeOMETPUIECKUX 3a/1a4.

- ¢dopmynax o0bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYp: Mapajuienenunena, kyoa,
apa, HWIMHApA, KOHyca.

- Ilpumensams IpU3HAKYU NTOAOOUS TPEYTOJIBLHUKOB MIPU PELICHUH 3a7ay;

- peuiamos HpOCTGﬁH.IHC 3a/la4i Ha NPOIMMOPIHUOHAIIBHBIC OTPC3KU,

peutamo HpOCTGfIH.IHC 3a/la41 Ha IPABUJIbHBIC MHOT'OYT'OJIBHUKHU,

HaxoOums AIUHY OKPYKHOCTH, TUIOIIAJb Kpyra U €ro 4yacTei;

8bINOIHAMY OTIEPALIMU HAJl BEKTOPAMU B TEOMETPHUYECKON U KOOPIUHATHOU (hopMe;

HaxoOums CKaJIPHOE TPOU3BENICHHE BEKTOPOB W NPUMEHSTH €ro JUIsl HaXOXKICHUS Pa3TUUHBIX
re€OMETPUYECKUX BEIMYUH;

- peuwiamb T€OMETPUUECKHE 3a/1a4l BEKTOPHBIM U KOOPJIMHATHBIM METOJIOM;

- NpumeHsAmMsb TEOMETPUUECKUE MPEOOpaz0BaHU IUIOCKOCTH TP PEIICHUH I€OMETPUYECKUX 3a/a4;

- Haxooums 0OBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTyp: Mapajuiesenumneaa, Kyoa,
napa, WINHIPA, KOHYCa;

- HaxoO0umb PpEUIeHUs <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ady, B KOTOPBIX HCIIOJIb3YIOTCS
MaTEMaTUYECKHUE CPENICTBA;

- co30asamb TPOIYKT (PE3yJIbTAaT NMPOEKTHOM AEATEIBHOCTH), IJI M3YYEHHUS U OIHCAHUSA KOTOPOIO

HCIOJIBL3YIOTCA MATCMATUYCCKUC CPCACTBA.



IINTAHUPYEMBIE PE3YJIbTATBI U3YYEHUSA IPEJIMETA «<MATEMATHUKA»
MaremaTuka. Aaredpa. I'eomerpusi.

BrInyCckHUK HayduTCs

BBINYyCKHUK IIOJIy4HT

BO3MOHOCTh

* [lonumMath OCOOCHHOCTH  JECATHYHOM * [To3HaKOMUTBCS c

CUCTEMBI CUHUCIICHHS; MO3UIMOHHBIMHU CUCTEeMaMHU

® OIIEpUPOBATh NOHATUSAMHU, CBA3AHHBIMU C | CHHCIICHHA C OCHOBaHUAMU,
JENMMMOCTBIO HATYPaIbHBIX YHCEN;, BHIPAXaTh | OTIMYHBIMU OT 10;

yHuciaa B OKBHUBIGHTHBIX (hopMax, BbIOMpast * yI1yOuTh u pa3BUTH

HamOoJee TMOAXOMANIYI0 B 3aBHUCHMOCTH OT | IPEICTABICHUS O  HATypaJbHBIX

KOHKPETHOW CUTYaLWH;

YHCcIaX 1 CBOMCTBAX JACIINMOCTH,

HarypaibHbie
uncaa. Jpoou. * CpaBHUBATh u YHOPSAAOYUBATH "° HAaY4YUTBHCS HCIIO0JIb30BaTh
PanuoHanbHpie | PAUMOHAILHBIC YHCIA; BHITIONHATE BHIYHCICHUS | TIPUEMBI, PaLMOHANM3UPYIOLIHE
. C palMOHATHHBIMU YUCIIAMH, COYETAsl YCTHBHIC U | BBIUMCICHUS, MPHOOPECTH TPUBBIYKY
MMHCbMEHHbBIE MPUEMBI BBIUHCIICHUM, | KOHTPOJIUPOBATH BBIYMCIICHHS,
NPUMEHEHHE  KAJbKYISITOpa; HCIOJB30BaTh | BHIOWpAs MOAXOMSIIUN JUISl CUTYaIHH
MOHATUS U yMEHHS, CBSI3aHHBIE  C | CIOCOO.
MPONOPLUOHAIBHOCTHIO BEJIUYHUH, ITPOLEHTAMM,
B XOJI€ pELICHHUS MAaTeMaTUYECKUX 3a1ad U
3a7a4 M3 CMEXHBIX IPEAMETOB, BBINOJIHATH
HECJIOKHBIE TPAKTUYECKHUE PACUETHI.
* HCIIOJIb30BATh HayaJibHbIC * pa3BUTH IPEJICTABICHUE O YUCTIE
MPEJICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX | U YUCJIOBBIX cUcTeMax OT
YUCETT; HaTypaJdbHbIX [J0 JEUCTBHUTEIBbHBIX
JleficTBUTEIbHBIE ® OIIEpUPOBATh MOHATHEM KBaJApaTHOro | YMCCI, O  POJIH BBIYUCIICHUM B
ancaa KOpHS, IPUMEHATE €T0 B BEIYUCIICHUAX. IIpaKTHKE, Ppa3BUTb H 5 yrIyOuTh
3HAHUSIT O  JICCATUYHOM  3aIliCH
JNENCTBUTEIBbHBIX qucen
(meprouyYecKue M HENepuoauYeCcKue
apoown).
* UCIIOJI30BAaTh B XOJ€ PEUIEHUs 3a1a4 * [IOHATb, YTO YHCJIOBBIC JaHHBIE,
AJIEMEHTApPHBIE TMPEJICTABICHUSA, CBS3aHHBIE C | KOTOPBIE HCIIOJIB3YIOTCS JUISL
MpUOTMKEHHBIMU 3HAYCHUSIMHA BETTUYHH. XapaKTEePUCTUKHU 00BEKTOB
OKPYXAIOIIEro  MHUpa,  SBISOTCH
MPEUMYIIIECTBEHHO TPUOIKEHHBIMU,
9TO [0 3amUCH  NPUOTIKEHHBIX
HN3mepenus, 9
R, S— 3HAYCHUH, COoAEpKALLIMNXCS B
OLEHKH UH(HOPMALTMOHHBIX HWCTOYHHKAX,
MOXHO CyIHTh O IIOTPELIHOCTH
NpUOIINKEHUS;
® [IOHATb, 4YTO  IOTPEIIHOCTH
pe3yibTrara  BBIYMCIEHUNA  JOJKHA
OBITh COM3MEpUMA C TOTPEIIHOCTHIO
HMCXOJHBIX JTaHHBIX.
* ONEPUPOBATH MOHATUAMHU «TOKIECTBOY, * BBINOJIHATh MHOTOIIIarOBbIE
«TOXJIECTBEHHOE TMpeo0pa3oBaHMe», pelaTh | MpeodpazoBaHUs paLMOHAIIBHBIX
Asrebpanyeckue 3a1a4u, conepmamne. OyKBEHHBIC JIaHHBIC, | BBHIPAKEHUH, IPHMEHAA LU POKUIA
pabotath ¢ popmynamu; Ha0Op c0coO0B U MPUEMOB;
BbIpasKeHU s

* BLITIOJIHATH npeoOpazoBaHus
BBIPAKECHUH, COAEPKAIIUX CTENEHHU C LIEJIBIMU
MOKa3aTeJsIMUA U KBAIPATHbIE KOPHU;

* IPUMEHATH  TOXKIECTBEHHBIE
npeoOpa3oBaHus Ui PEUICHUs 3a7ay
U3 pa3IMYHBIX pa3lenoB  Kypca




* BBITIOJIHSATD TOX/I€CTBEHHbIE
npeoOpa3oBaHUsl PALMOHANBHBIX BBIPAKEHHUH
Ha OCHOBE [IpaBUII JNENCTBUN HaJ
MHOTOUJICHAMH U alNreOpandeckuMu Apo0sMu;

* BBIMOJIHATH PA3JIOKEHHE MHOTOUJICHOB
Ha MHOXKUTEJIN.

(mammpumep, JUTSL HAXOXIECHUS
HanOOJIBIIEr0/HAUMEHBIIIETO
3HAYEHUS BBIPAKECHUS).

® IOHUMATh U IPUMEHATH TEPMUHOJIOTUIO * pa3HOOOpa3HBIM npuémMam
A CHMBOJIMKY, CBS3aHHBIE C OTHOLICHHEM | IOKa3aTEIbCTBa HEPaBEHCTB;
HEPaBEHCTBA, CBOWCTBA YACIOBBIX HEPABEHCTB; | YBEPEHHO IIPUMEHATH ammapar
* pelaTh JUHEWHbIE HEPABEHCTBA C OJHON | HEPABEHCTB AL PCILICHHS
HepeMeHHOﬁ u ux CUCTEMBI, pemarb pa3H006pa3HbIX MAaTEMATUUYCCKUX
HepaBencrpa KBaJpaTHbICE HEpABEHCTBA C ONOpPOM Ha | 3ada9d W 33134 .PI3 CMCIKHBIX
rpaduyeckue IpeaCTaBICHNUS; OpeaMCTOB, IIPAKTUKH,
®* IPUMCHATH ammapaTr HEPaBEHCTB s ¢ IpUMCHATH rpadudeckue
pemenud 3aga4 U3 pa3jIMYHbIX pa3geiioB Kypca. | IPCACTAaBICHUA A MCCICIOBAHUA
HEPAaBEHCTB, CHCTEM  HEPABEHCTB,
coJiepKalinux OyKBEHHBIE
KOA(PHULHEHTHI.
* IOHUMATh u HCII0JIBE30BaTh * IpOBOJUTH HCCIIEIOBaHUS,
(GyHKIMOHATBHBIE MOHATUS U SI3BIK (TEPMHHBL, | CBSI3aHHBIE C M3YYEHHEM CBOICTB
CHUMBOJIMYECKHE 0003HAUEHUS); ¢byHkuuii, B  TOM  4HCIe @ C
* CTPOUTH rpaduxu AJIEMEHTAPHBIX | MCIIOJIb30BAHMEM KOMIIbIOTEpa; Ha
OCHOBHEIE (bYHKL[I/II:/I; HCCIEN0BaTh CBOWMCTBA YMCIIOBBIX | OCHOBE 3 rpapuKoB H3y4EHHBIX
TOHSITHSL GyHKIMIT Ha OCHOBE M3yYeHMs MOBENeHMS uXx | QYHKIMH CTpOMTH OOJI€e CIIOKHBIE
UncaoBhIe rpauKoB; ) rpaduKu (KyCO‘IHO-Ba,Z[aHHBIe,. c
PR * IOHMMaTh (YHKIHIO KaK BaKHeHuIyro | «BBIKOJOTHIMU» TOUYKAMH U T. 1.);
MaTEMaTHYCCKyl0 MOJCIbL A  OIMCaHUsA ¢ HCIOJIb30BaTh
IIPOLIECCOB U SBJICHUM OKPYXKAIOLIEro MHpa, (GyHKIMOHANBHBIE TPENCTABICHUS U
IpUMEHATh  (DYHKIMOHANBHBIA  S3bIK  JUIs | CBOMCTBAa (GYHKUMM Ui  pELICHHs
OIIMCAaHUsI W MCCIECNOBAaHUS 3aBUCHUMOCTEH | MAaTEMaTHYCCKMX 3a1a4 U3 Pa3sTUYHBIX
MEXIY QU3NISCKUMU BETHUYNHAMH. pas3zicIoOB Kypca.
® pelaTb OCHOBHEIE BHIBI PAllMOHAIBHBIX * OBJIAJETh CIIEIUAIBHBIMU
YPaBHEHUN C OJHOW IIEPEMEHHOM, CUCTEMBI | MPUEMAMU pELICHUS YpPAaBHEHUH U
JIBYX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU; CHUCTEM YPaBHEHUU; YBEPEHHO
* IOHMMATh YpPaBHEHWE KAaK BaKHEHIIyio | TPUMEHATH ammapar ypaBHEHHH Ui
MaTeMaTU4YeCKYl0 MOJECIbL i ONHUCaHus u | PCIICHHA pa3HOOOpa3sHBIX 3agay H3
Vpasuenus I/I3yqu1/1;v1 pa3zHO0Opa3HBIX pealbHBIX | MAaTCMATHKH, CMCKHBIX IIPEAMCTOB,
CHUTYyaIlHH, pemaTthb TEKCTOBBIC 3amaun | [PAKTUKH,
anreOpandeckuM METOJIOM; * IPUMEHSATH rpaduueckue
* IpUMEHSATH rpaduuecKre NpeaAcTaBieHus | PEICTABICHUA Ui HCCIECJOBAHUA
JUIS. UCCIIEAOBAHUSl YPABHEHUM, UCCIENOBAHUS YPaBHEHUH, CHUCTCM YpaBHEHUH,
U pELIEHUs CUCTEM YpaBHEHUW C JByms | COIACPIKAIIHUX OYKBEHHBIE
MIEPEeMEHHBIMHU. KOA((HUITUEHTHI.
® IOHUMAaTb W  HCIOJB30BAaTh  S3BIK ® pemaTh KOMOMHHMPOBaHHbBIE
[IOCJIEA0BATEILHOCTEN (TepMuHBI, | 3a1a4M C TpUMEHEeHHeM (opMyia n-ro
CHUMBOJIMYECKHE 0003HAUEHUS); YjJe€Ha M CYMMBI IEPBBIX N YIECHOB
°1‘[p1/1MeH;1T}J q)OpMYJIBI, CBSI3aHHBIE C apH(i)MeTquCKOfI n FGOMeTpH‘{eCKOﬁ
apu(pMeTHIECKOM U r€OMETPUUYECKON | ITPOrPECCUy, MNPUMEHAS NPU  3TOM
YuciioBbIe nporpeccueii, u ammapar, chOPMHPOBAHHBIN | allapar ypaBHCHUI U HEPABCHCTB,
NOoCJeA0BATECILHO | MpU H3Yy4YCHUHU JPYIUX pasgelioB Kypca, K * IOHUMATh APUPMETHUECKYIO U
CTH peleHuIo 3aga4, B TOM YHUCJIE C KOHTEKCTOM U3 | TEOMETPUUECKYIO IPOrPECCHUI0  Kak
peanbHOM JKU3HU. (GyHKIMU HATYpajJbHOTO apryMeHTa;
CBSA3LIBATH apu(pMeTUIECKYIO
IIPOTPECCUI0 C JIMHEHHBIM POCTOM,
reOMETPUYIECKYIO — c

OKCITOHCHIMAJIbHBIM POCTOM.




Hcnonp3oBaTh  mpocTedmme  crnocoObl
IIPEJCTaBICHUs]T M aHalIM3a CTaTUCTUYECKHUX

MpHOOPECTH TEPBOHAYAIBHBIN  OTBIT
opraHuzanuu cOopa JaHHBIX MpU

OnucarejbHass | JaHHBIX. MIPOBEACHUHU OIpoca OOIIECTBEHHOTO
CTATHCTUKA MHEHUSA, OCYILIECTBIATh HMX AaHAJIMU3,
MPEJCTABISITh PE3YJAbTAaThl ONpOCca B
BU/JIE TAOIHIIBI, TUATPAMMBI.
HaxoauTh OTHOCHTENBHYIO YaCTOTy U | IPUOOpPECTH OTIBIT MIPOBECHUS
Cayuaiinbie BEPOATHOCTh CIy4aiHOTO COOBITHSI. CIIy4allHbIX JKCIIEpPUMEHTOB, B TOM
coObITUS U YUCJIE C IOMOIIBIO KOMIIBFOTEPHOTO
BEPOATHOCTH MOJIEJIMPOBAHMS, HMHTEPHPETAUUA HX
pe3yIbTaToB
Pemate kOMOWHATOpHBIE 3aJaud  HA | HEKOTOPHIM CIELHMAIBHBIM TMPUEMaAM
KomOuHaTopuka | HaxoxJeHHUE yucia 00BEKTOB WU | pellIeHUs] KOMOMHATOPHBIX 3a/1ay.
KOMOWHAITHIA.
* paclo3HaBaTh Ha 4YEPTEkKax, PHUCYHKax, * HAYYUTHCS BBIYUCIATH OOBEMBI
MOJIENIAX U B OKPYXKAIOLIEM MHUpPE IUIOCKHE WM | MPOCTPAHCTBEHHBIX TI€OMETPUYECKUX
MIPOCTPAHCTBEHHBIE TeOMEeTpUIECKre (GUrypsi; dburyp, COCTaBJICHHBIX u3
. pacno3HaBaTh paSBépTKI/I Ky6a’ npAMOYTOJIbHBIX TapaJUICIICIIUIICIOB,
MPSAMOYTOJIBHOTO rnapajuiesenurea, * YIIIyOUTH u pa3BUTH
H MPaBUJIBHOM MMUPaMK/Ibl, HHJIMHIPA U KOHYCA; MPEJCTABICHUS O MPOCTPAHCTBEHHBIX
F:OFI;]/I-I:]I“I:I/?: * CTPOUTH paBBépTKI/I Ky63_ U | TEOMETPUUECKUX qmrypax;
MPSMOYTOJIBHOTO MapaJlyIeIenuIIe1a; * HAy4YUThCSA NPUMEHSTH ITOHITHE
* ONpEENATh 10 JMHENRHBIM pa3Mepam | PasBEPTKH ATA BBITIOJTHCHHUA
pa3BEPTKU (PUTYDPBI JIMHEHHBIE Pa3sMePhl caMoli | MPAKTUYECKUX PACUETOB.
¢burypsl 1 Ha060pOT;
* BEIYHUCTATE O00BEM  MPSAMOYTOJIBHOTO
MapajuIeIenuIea.
® [10JIb30BATHCS SI3BIKOM T'E€OMETPUU IS * OBJIQJCTh METOJAMHU PEIICHHS
OINMCAHU TNPEAMETOB OKPYKAIOLIEr0 MUpa M | 3a1ay Ha BBIUHCIICHUS u
HX B3aHMHOT'O PaCIIOJIOKECHUS; JI0Ka3aTebCTBA! METOI0M oT
® pacrio3HaBaTh " U300paxarth Ha | IPOTHUBHOIO, METOA0OM nojo6us,
geprekax W pHUCYHKaxX TreoMerpuyeckue | MECTOIOM Hep€60pa BAapHaHTOB H
Gburypsl U X KOHGUTYpaIUH; METOIOM  TE€OMETPUYECKUX  MECT
* HAXOAWTHh 3HAYEHUS JUIMH JUHEHHBIX | TOTCK;
3JIECMEHTOB (bnryp u ux OTHOIIIEHUS, ° HpH06p€CTPI OIIBIT MPUMCHCHUL
rpagycHyilo Mepy yrioB or 0° mo 180°, | anrebpamveckoro u
IIPUMEHSS OIIPEEIICHUs, CBOMCTBA U NPU3HAKKU | TPUTOHOMETPUYCCKOTO  ammapara M
Guryp M HMX DIIEMEHTOB, OTHOIIEHWs (uryp | HACH  [IBWKCHHS OPH  PCIICHHH
(paBeHCTBO, MOJ00ME, CHUMMETPHUH, IMOBOPOT, | TEOMETPUYCCKUX 3a/1ad;
napajuieJIbHbIN IEPEeHOC); * OBJIAJICTh TPaJIULUOHHOMN
T'eoMeTpHuecKHe ® OIIEpHUPOBATh C HAYaJbHBIMHU MOHATHAMU CXeMOM peIICHUA 3a/1a4 Ha
durype TPUTOHOMETPUHU U BBIIIOJHAThL 3JIEMEHTAPHLIC HOCTEOGHPIG C NOMOIIBIO THPKYJIA H
omepanuy HaJl GYHKIUSIMH YTIIOB; JIMHEHUKH: aHayms, IIOCTPOEHUE,

* pemiarb 3aJa4d  Ha  JO0Ka3aTesIbCTBO,
onupasch Ha W3y4CHHbIE CBOICTBa ¢uUryp u
OTHOLIEHUH MEXAY HUMU U  I[PUMEHIA
M3YYEHHBIE METOJIbI 10KA3aTEIbCTB;

® pelmiatb ~ HECJIOXHBIE  3aJa4yd  Ha
IIOCTPOCHHUE, NPUMEHSSI OCHOBHBIC AJITOPUTMBI
IIOCTPOEHHUS C IOMOIIBIO LIUPKYJI U JINHEUKU;

* pemars NpOCTEHIINE IUIAHUMETPUYECKUE
3a/1a4y B IPOCTPAHCTBE.

A0Ka3aTCJIbCTBO N UCCIICIOBAHUC,
® HAYUYUTHCA peIIaTh 3aaadyd Ha

MOCTPOCHHE METOJ/IOM
TeOMETPHUYECKOTO0 MecCTa TOYeK |
METOIOM II0I00HS;

* IproOOpecTH OTIBIT
HUCCIEN0BAHUS CBOMCTB
IJIAHUMETPUYECKUX buryp c

ITOMOIIBI0 KOMIIBIOTEPHBIX ITPOTPAMM,;

* IpUOOPECTH OMBIT BBHIOTHEHUS
IIPOEKTOB 110 TeMaM «l eomeTpuyeckue
npeoOpa3oBaHUs Ha  IUIOCKOCTH»,
«ITocTpoenue oTpe3KoB Mo Gopmyney.




* HCIIOJIb30BaTh ~ CBOWCTBA  W3MEpEHUs
JUIVH, IUIOLIAJAEH M YIVIOB IIPU PELICHUU 3aaad
Ha HaxXOXICHUE [UIMHBI OTpe3Ka, [UIMHBI
OKPYXKXHOCTH, JUIMHBI JIYyIU  OKPYKHOCTH,
IpaxyCHOM MEpBHI yIJIa;

* BBIUUCIIATh IUIOLIAAW  TPEYrOJIbHUKOB,
IIPSIMOYTOJIBHUKOB,  [ApajuIeJIOTpaMM-  MOB,
Tpaneuui, KpyroB U CEKTOpOB;

* BBIYUCIIATh JUIMHY OKPYXXHOCTH, JUIMHY
IyTU OKPYKHOCTH;

* BEIYHCIIATh TUIOIATU  QUryp,
COCTaBIIEHHBIX M3 JBYX WU 0Oonee

MPSIMOYTOJIbHUKOB,
[apajuIeIOTPpaMMOB, TPEYTOJIbHUKOB,
Kpyra 1 CeKTopa;

* BBIUUCIIITH IUIOIIAIN
MHOTOYI'OJIbHUKOB, UCIOJIB3Ys
OTHOLIEHHUSI  paBHOBEIMKOCTH U

PaBHOCOCTABJICHHOCTH;
* IPUMEHSATHh aJreOpanyecKkuil u

Msmeperne * BBIYUCIIATH JJIMHBI JIMHEHHBIX DIIEMEHTOB | TPUTOHOMETPHYCCKHN arapaT U UeH
reoOMeTPUYECKUX
R —— (bnryp U UX YTIJbl, HCHOJIb3Y: (bopMyJILI JJIUHEI | ABHJKCHUSA IIpU PCHICHUHM 3alad Hil
OKPY)KHOCTH U JUIMHBI JYI'H OKPYKHOCTH, | BBIYHCIICHHC omanacu
dbopMyIel IIomanei Guryp; MHOTOYT'OJIbHUKOB.
® pemiath 3aJa4d Ha J0Ka3aTeIbCTBO C
UCIOJIb30BaHUEM (DOPMYINT JUTMHBI OKPYKHOCTH
U JUIMHBI IyTH OKPYKHOCTH, (OPMYI TUIOIIaAeH
buryp;
® pemiarb MIPaKTUYECKUE 3ajadd,
CBSI3aHHBIE C HAXOXICHUEM TI'ECOMETPUYECKUX
BETMYMH (WCIOJIB3YS TPH  HEOOXOIUMOCTH
CIIPAaBOYHHUKHU U TEXHUUYECKHE CPEJICTBA).
® BLIYUCIIATH JUIUHY OTpe3Ka o ® OBIIAJETH KOOpAUHATHBIM
KOOpAMHATAM  €r0  KOHIIOB;  BBIYUCIATH | METOJOM peleHus 3ajay Ha
KOOPAUHATEI CEPENUHLI OTPE3KA; BBIYHMCIIEHUS U JOKa3aTeIbCTBA,
* UCIIOJIb30BaTh KOOPIAUHATHBIA METOJT JJIsI * mpuoOpecTu OIBIT
W3yYEHUS CBOMCTB MPSAMBIX U OKPYKHOCTEM. HUCIOJIb30BaHUA KOMITBIOTEPHBIX
mporpaMMm Ui aHajaM3a YacTHBIX
Koopaunartsi ClIy4a€B B3aHMHOTO PAaCIOJIOXEHUSI
OKPYKHOCTEM U MPSAMBIX;
* IPHOOPECTU OMBIT BBHITOJHECHUS
npoekToB Ha TeMy «lIpumenenue
KOOPAUHATHOTO METOJAA IIPU PEUICHUU
3agay Ha BBIYHMCIIEHUSA u
JI0Ka3aTeIbLCTBAY.
® OIIEPUPOBATH C BEKTOpPaMU: HAXOJIUTh ® OBIIAJETH BEKTOPHBIM METOIOM
CYMMY U Pa3sHOCTb ABYX BEKTOPOB, 3aJaHHLIX | JJIS PELICHUS 3a1a4 Ha BBIYUCICHUS U
F€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIM | JOKa3aTEIbCTBA;
MIPOU3BEACHUIO 3aJaHHOT'0 BEKTOPa Ha YHCIIO; * IpUOOPECTH OTBIT BBHIOJHEHUS
®* HAXOOUTH [UIL BEKTOPOB, 3aJaHHBIX | IPOEKTOB Ha TEMY «IIPUMEHEHUE
KOOpAMWHATAMHU: JUIMHY BEKTOpa, KOOPAMHATHEI | BEKTOPHOIO METOJa IIPU PELICHUN
CYMMBI W DPa3HOCTH JABYX M 0oJyiee BEKTOPOB, | 3amad Ha BBIYHUCIIEHUSA u
KOOPAUHATEI IPOU3BEACHUS BEKTOpPA Ha YUCIIO, | JOKA3aTEILCTBAY.
MIPUMEHSA pu HE00X0IMMOCTH
BexTopbl COYETATEIIbHBIMN, [IEPEMECTUTENBHBIN u
pacnpenenuTebHbIN 3aKOHBI;
® BLIYUCIATH CKAISIPHOE IIPOU3BEICHUE

BEKTOPOB, HAaXOJUTb YroJl MEXKIy BEKTOPaMH,
YCTaHaBIUBATh MEPIECHIUKYIAPHOCTD MPAMBIX.




- YCOBEPUICHCTBYIOT HaBBIK noucka
uHgopmayuu B KOMITBIOTEPHBIX u
HEKOMITBIOTEPHBIX HCTOYHHUKAX HWH(POPMAIHH,
npuoOPeTyT HaBBIK (OPMYIHPOBAHHS 3aIIPOCOB
Y OIIBIT UCTIOJIb30BaHMsI IOMCKOBBIX MAINH;

UCTIOJIb30BaTh HWH(POPMAIHIO IS

YCTaHOBJICHUS MPUYUHHO-
CJIEICTBEHHBIX CBA3EU "
3aBUCHMOCTEH, 00BsICHEHHI u

J0Ka3aTCJIbCTB q)aKTOB B PA3JIMYHBIX

- OCYWIECTBJIATh TMOUCK HHGOPMAIMH B | Y4eOHBIX M MPAKTHUECKUX CUTYAIHUIX,
WuTepHere, IIKOJBHOM  MH()OPMAIMOHHOM | CHUTYalHsAX MO/IETTUPOBAHUS "
NpOCTpaHCTBe,  0a3ax  JaHHBIX W HA | IPOEKTHPOBAHUS;
NIEPCOHATIBHOM KOMIIBIOTEPE C UCIIOJIb30BAHUEM
@opMuUpOBaHUE | IOMCKOBBIX CEPBUCOB, CTPOUTH IOUCKOBBIE CTPOMTH  YMO3AKIIOYEHHS U
HUKT- 3aMpochl B 3aBHCHUMOCTH OT ILI€JIM 3alpoca U | IPUHMMATh pEHIEHHsT Ha  OCHOBE
KOMIIETEHTHOCTH | aHAJIM3UPOBATh PE3YJIbTaThl IOMCKA. CaMOCTOSITEJIHO MOJIy4YEHHOM
o0yyalomuxess | - npuooperyT NepBUYHBIC HaBBIKU | MHPOPMALIUU, & TaKKE€ OCBOUTDH OIIBIT
(bopMHUpPOBaHHS W OpPraHU3alMM COOCTBEHHOTO | KPUTHYECKOTO OTHOIICHUS K
MH(POPMALMOHHOTO MPOCTPAHCTBA. noJiydaeMoil MHpOpPMAaLMU Ha OCHOBE
- YCOBEpLICHCTBYIOT yMEHHE TIIepe/aBaTh | €€ COMOCTaBIeHHUs ¢ UH(pOpMaIMen U3
uH(pOpMAIINIO B YCTHOM ¢dopme, | APYrUX UCTOYHUKOB M C MMEIOLIMMCS
COIIPOBOXKIAEMOM ayIMOBU3YaJIbHOU | JKU3HECHHBIM OIIBITOM.
MOANEPKKOH, ¥ B NHUCBMEHHOW  (opme
runepMenua  (T. €. COUETaHMsI  TEKCTa,
n300pakeHus], 3ByKa, CCHUIOK MEX]y pa3HbIMU
MHGOPMAIMOHHBIMH KOMIIOHEHTAMHU).
- npuobpemym onvim NPOeKmHOIl | -pa3BUTh CIIOCOOHOCTh K pa3paboTke
dessmenvHocmu Kak 0co0oii Gopmbl ydeOHOU | HECKONBKUX BapHAHTOB pEIICHUH, K
paboTHI, CTMOCOOCTBYIOIIEH BOCIIMTAHUIO | IOUCKY HECTAHAAPTHBIX  PpEIICHUH,
CaMOCTOSTEIBHOCTH, MHUIMATUBHOCTH, | IOUCKY U OCYILIECTBJICHHIO Hauboiiee
OTBETCTBEHHOCTH, TOBBIIICHUIO MOTHBAIMH W | IPUEMJIEMOTO PELICHUS;
3¢ dEeKTUBHOCTH YIeOHOU AeATEeTHHOCTH; -moTpeOHOCTh ~ BHHKaTh B CYyTh
- OBJAJCIOT YMEHHEM BBIOMpATh aJeKBAaTHBIC | H3y4aeMbIX npobiem, CTaBUTH
CTOSILIE  3ajJadye  CpeAcTBa,  I[PUHUMATH | BONPOCHI, 3aTParuBarolIME€ OCHOBBI
pelieHusi, B TOM UHCI€ M B CHTyalUWsX | 3HAHUHU, JIMIHBIN, COLIMAJIbHBIN,
HEOIIPEACIEHHOCTH; HUCTOPUYECKUH KU3HEHHBIN OIIBIT;
-OCBOSIT YMEHUE Onepuposams 2unome3amu Kak | - OCHOBbI KPUTHYECKOTO OTHOILIEHUS K
OcHoBbI OTJIMYUTEIBHBIM  HWHCTPYMEHTOM  HAY4YHOTO | 3HAHMIO, )KU3HEHHOMY OTIBITY;
y4eOHo- paccyXJeHus, MPHOOPETYT OMNBIT pPEIIeHHUs | ~-OCHOBBI IIEHHOCTHBIX CYXIEHHH H
HCCJIeI0BATENbCK | MHTEJUIGKTYalbHBIX  3a7a4 Ha OCHOBE | OLICHOK;
0if ¥ MPOEKTHO#M | MBICIEHHOTO MOCTPOCHHS Pa3IMYHBIX | - YBAXKEHHUE K BEJIMUHUIO YEJIOBEYECKOTO
AeSAITEILHOCTH | TIPEAIIOJIOKEHUH U MX MOCIIEAYIONIeN MPOBEPKH. | pa3yMa, IMO3BOJISIONIETO MPE00JIeBATh

HEBEXECTBO u IPEApPacCyaKH,
pa3BUBaThb TEOPETHUECKOE 3HAHHUE,
IIPOJIBUraThCsl B YCTaHOBJIEHUH
B3aMMOIIOHUMaHUs MEXIY
OTJIEbHBIMU JIIOJIBMU U KYJIbTypaMu;
-OCHOBBI MIOHMMAaHUS
IPUHLMIIMAIBHON ~ OIPaHUYEHHOCTH
3HAaHUS, CYLIECTBOBAHUS pPA3INYHBIX

TOYEK 3pPEHUS, B3IUIAI0B, XapaKTEPHBIX
JUISL pa3HBIX COLMOKYJIBTYPHBIX Cpel U
SIOX.




COJAEPKAHME YYEBHOTI'O ITIPEJIMETA «<MATEMATHUKA»
APUDPMETHUKA.

Hartypaabnblie ynciaa. Hatypanbublii psa. JlecaTuunas cuctemMa cuucieHus. ApupmMeTndeckue JeiCTBUs C
HaTypaJbHbIMH yuciaMu. CBOCTBa apu(pMeTHUECKUX TEHCTBHIA.

CreneHp ¢ HaTypaJIbHBIM [I0KA3aTEIEM.

UucnoBble BEIPAKEHNS, 3HAYECHUE YU CIIOBOTO BbIpaKeHUs. [IOpANOK NEHCTBUI B YUCIIOBBIX BBIPAXKEHUSX,
UCTIOJIb30BaHNE CKOOOK. Perenne TeKCTOBBIX 3aa4 apu(pMETUYECKIMH CIIOCOOaMH.

Jenurtenu u kpaTHble. CBOMCTBA U MPU3HAKK AeIUMOCTH. IIpocTeie u cocTaBHbIe uncna. Pasnoxxenue
HaTypaJIbHOTO YMCJIa Ha MMPOCThIE MHOXKUTENU. [leeHne ¢ ocTaTkoM.

Jpodu. O0sikHOBEHHBIE 1poOH. OCHOBHOE CBOWCTBO Jpodu. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.
Apudmernueckue 1eHCTBHs ¢ 0OBIKHOBEHHBIMH JIpo0siMu. HaxoxeHue 4acTu OT IeNoro U LEeJ0ro 1o ero
4acTH.

Hecsatuunbie qpoou. CpaBHEHHE JECATUYHBIX Ipo0ei. ApupMeTHuecKkue 1eHCTBUS C NECATUYHBIMU
apo6smu. [IpencraBnenue qecATHYHOM 1poOU B BUie 0OBIKHOBEHHOH IpOOH U OOBIKHOBEHHOH B BUJE
JNECATUYHOM.

IIpouieHThI; HaxX0XKAEHHUE NMPOLIEHTOB OT BEIMUMHBI U BEJIMUUHBI 110 €€ IpolieHTaM. OTHOILIEHHUE;
BBIpaKCHUE OTHOLICHUS B ITpOoLeHTaxX. [Iponopius; 0CHOBHOE CBOKCTBO IIPONOPLIUH.

Pemienue TeKcTOBBIX 3aa4 apu(METHUYECKIMH CIIOCOOaMHU.

PanuonanbHble ynciia. [loyoxurensHble 1 OTPULIATEIbHBIE YUCIIA, MOAYIIb YKCIa. MHOXKECTBO LIEIIbIX
YHUCEl.

MHOk€ECTBO pallMOHATIBHBIX YHCEIT; PALIMOHATIBHOE YUCIIO KaK OTHOILLICHHE n , TJIe m — LEJI0€ YHUCII0, N —
n
HaTypajibHOE uncio. CpaBHEHHE PAllMOHAIBHBIX Yucell. ApupMeTHndecKre JeUCTBUS C pallMOHATILHBIMHU
yrciaamu. CBoiicTBa apudmMeTrnueckux aeicTBril. CTENeHb ¢ IeIbIM OKa3aTeleM.

JeiicTBuTebHBIE Yncaa. KBagpaTHblil kopeHb U3 unciia. KopeHb TpeTbeil cTeneHu.

[Tonstue 06 uppanroHaibHOM uncie. UppannoHaabHOCTh yucia V2 u HECOU3MEPUMOCTH CTOPOHBI U
JMaroHa M KBajpara. /lecarnunpie mpuOImKEeHUs HPPALUOHATIBHBIX YHCEIL.

MHOXeCTBO J1eHICTBUTEIBHBIX YHCEIT; IPEACTABICHUE IEHCTBUTEIBHBIX YHUCEN B BUAEC OECKOHEUHBIX
JECATUYHBIX IpoOeii. CpaBHEHUE IEHCTBUTEIBHBIX YUCEI.

KoopaunaTtHas npsmasi. M306paxeHre 4nuces TOYKaMu KOOPAWHATHOHN NpsiMOl. UHCIIOBbBIE TPOMEXKYTKH.

N3mepenus, npudankeHns, oeHKH. PazMepsl 00bEeKTOB OKpY)KaIOLIero MUpa (0T 3JIEMEHTaPHBIX YACTHIL
1o BcenenHoil), AMUTENBHOCTD MIPOLIECCOB B OKpPY’KarOILeM MUpe. Beinenenne MHoxkuTens — crenenu 10 — B
3aMHCH YHUCIIA.

[TpubnmxeHHoe 3HaYeHNE BEIMYHHBI, TOUHOCTH NpuOmmkeHus. OKpyrieHne HaTypaJbHbIX YUCeN U

JEeCATUYHBIX IpoOeii. [Iprukuaka u olleHKa pe3ysIbTaTOB BHIUMCICHUH.

AJIT'EBPA.

Auredpanyeckue BbIpaskeHHsl. byKBeHHbIE BbIpaKeHUS (BBIPAXKEHUS ¢ IEPEMEHHBIMU). YucnoBoe
3Ha4YeHHe OYKBEHHOTO BhIpakeHUs. JlomycTHMble 3HaYeHHS NepeMeHHbIX. [1oicTaHOBKa BBIpaKEHUN BMECTO
nepeMeHHbIX. [IpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUI HA OCHOBE CBOMCTB apu(METHYECKHUX IEHCTBHA.
PaBeHCTBO OYKBEHHBIX BbIpaKeHUH. TOXAECTBO.

Crenensp ¢ HaTypaJIbHBIM [T0KA3aTeIEM U €€ CBoMcTBa. OHOWIEHBI U MHOTOWIEHBl. CTENIEHbh MHOTOWIEHA.

CnosxeHue, BBIYUTAHUE, YMHO)KEHHE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHHU: KBapaT CyMMBI U



KBagpat pazHoctu. opmysa pasHocTH KBaapatoB. [IpeoOpazoBaHue 1e0r0 BEIPKEHUS B MHOTOYJICH.
Pa3nojxeHne MHOrO4JIEHOB HA MHOKUTENN. MHOTOWIEHBI ¢ OAHOM nepeMeHHoN. KopeHb MHOTousIEHA.
KBanpaTHblil TpexusieH; pa3ioKeHNEe KBaIPaTHOTO TPEXUIEHAa HA MHOKUTEIH.

Anrebpanueckas 1po6b. OCHOBHOE CBOICTBO anredpanueckoit poou. CioskeHue, BIUNTaHNUE,
YMHOXEHHE, JIeleHue anredpanyeckux ApoOeil. CTeneHs ¢ 1ebIM 0Ka3aTeleM U €€ CBOWCTBRA.

ParmonanbHbIe BRIpaXXEeHUS M UX TpeoOpa3oBanus. JJoka3aTeabcTBO TOXIECTB.

KBanpatnsie kopuu. CBoiCTBa apu(pMeTHUECKUX KBaAPAaTHBIX KOPHEH U UX MIPUMEHEHHE K
peoOpa30BAHNIO YHUCIOBBIX BBIPAKECHUHN U BBIYMCICHUSM.

YpaBHeHusi. YpaBHeHue ¢ 0J1HOU nepemeHHoN. KopeHb ypaBHeHUs. CBOICTBA YMCIIOBBIX PABEHCTB.
PaBHOCWIBHOCTH ypaBHEHHUIA.

Jluneiinoe ypaBaenue. KBaaparnoe ypaBHeHue: popMyina KOpHEel KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemenue ypaBHeHUM, CBOIAIIUXCS K JIMHEMHBIM U KBaApaTHbIM. [IpuMepsl perieHus ypaBHeHU
TpeTheil ¥ YeTBepTOi cTeneHu. Pemene qpoOHO-pallnOHaIbHBIX YPAaBHEHUH.

YpaBHeHHE ¢ IByMs IIEpEeMEHHBIMU. JINHEWHOE ypaBHEHHUE C ABYMsI IIEPEMEHHBIMHU, IIPUMEPBI PEILICHUS
YPAaBHEHUH B LIEJIBIX YUCTIAX.

Cucrema ypaBHEHMH ¢ 1ByMsl IepeMEHHBIMU. PaBHOCMIIBHOCTD cucTeM. CUCTEMBI IBYX JTUHEMHBIX
YPaBHEHUH € JBYMs IIEPEMEHHBIMU; PEIICHHE ITOJCTAHOBKOM U ClIOKEHUEM. [Iprumepsl peleHns cucreM
HEJIMHEUHBIX YPAaBHEHUH C ABYMsI IIEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a7a4 anreOpandecKuM CriocoOoM.

JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTHU. ['paduueckas nHTepnpeTanys ypaBHEHUS C ABYMs IEPEMEHHBIMHU.
I'paduk TUHEHHOTO ypaBHEHHUS C ABYMS IIEPEMEHHBIMU; YITTOBOM KOA(PPULIMEHT MPSIMOIi; yCIIOBHE
napajieIbHOCTU psAMBIX. ['paduky mpocTeimx HeMMHEHHBIX YpaBHEHUH: mapabouia, runepooa, OKpyx-
HOCTb. ['padmueckas HHTEpIpETaLKs CUCTEM YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

HepaBencrBa. HucinoBble HEpaBEHCTBA U UX CBOWCTBA.

HepaseHcTBO ¢ 0HOM ITepeMEHHON. PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM

nepemeHHol. KBagparHele HepaBeHCTBAa. CHCTEMBI HEPABEHCTB C OJJHON IIEPEMEHHOM.

O YHKLUMN.

OcHoBHbIE MOHATHSA. 3aBUCUMOCTU MeXay BennunHamu. [IpencraBnenue 3aBucumocteit hopmyaamu.
[Tonsatue QyHKIMH.
OO6nacTh onpeneneHust 1 MHOXKECTBO 3HaueHui QpyHkimu. CriocoOsl 3ananust pyHkuuu. ['papux GyHKIHM.
CaoiicTBa (hyHkuuii, X oToOpaxeHue Ha rpaduke. [Ipumeps! rpaguKoB 3aBUCUMOCTEH, OTpaXKaIOIINUX
peanbHbIE MPOLIECCHI.

YucuaoBble pyHKUuH. OYHKINH, OTIUCHIBAIOIINE MIPSIMYIO B 0OpaTHYIO MPONOPLUOHATBHbIE 3aBUCUMOCTH,
ux rpaduku U cBoiicTBa. JInneinas ¢pyHkius, ee rpaguk u cBoiictBa. KBagparnunas pynkuus, ee rpaduk u

cBoiicTBa. CreneHHble (PYHKIMM ¢ HATYpaJIbHBIMU TOKa3aTeIsIiMu 2 U 3, uX rpadMKu U CBOWCTBA.

I'paduxu GyHKIHIA Y= \/;’, y =3\/5, y=[x.

Yucaosble nocijieaoBaTeJbHOCTH. [IoHATHE YKCIOBOM MTOCIEA0BATEIBHOCTH. 3aJaHNUE
MOCIIEI0BATEILHOCTH PEKYPPEHTHOH (popMyoii u popMyIoi n-ro uieHa.

Apudmernueckas 1 reomerpuueckas nporpeccun. @opMyssl N-ro 4jieHa apuGMeTHIECKON U
reOMETPUYECKO Mporpeccuii, CyMMBbI TIEPBBIX N WiIeHOB. M300pakeHue YIeHOB apu(METHIECKOH 1
r€OMETPUUYECKON IPOrPECCHUII TOUKaMU KOOPIUHATHOM MIIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHIIUAIbHBINA POCT.

CnosxHbIE IPOLIEHTHI.



BEPOSITHOCTDb U CTATUCTHKA.

OnucarenbHasi craTucTHKa. [Ipeacrasienne n1aHHBIX B BUE Tabuil, Auarpamm, rpaduko. CioydaiiHas
M3MEHYMBOCTh. CTaTUCTHYECKUE XapaKTEPUCTHKN Ha0opa JaHHBIX: CpeHee apupMeTHIecKoe, MeIMaHa,
HaunOoJIbIIee U HaUMEHbIIIee 3HaYeHHs, pa3Max. [IpencraBienrne o BBIOOPOUYHOM HCCIIEAOBAaHHH.

Cayuaiinble COOBITHS M BEPOSITHOCTD. [ToHATHE O clTyyaifHOM ONBITE U CiIydaitHOM coObITHH. HYacToTa
ciydaifHOro coOBITHS. CTaTUCTUYECKUI TIOXO0/1 K TIOHSATHIO BEPOSITHOCTU. BeposITHOCTH MPOTHBOTIOIOKHBIX
coObITHil. JlocTOBEpHBIE U HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTB coObITHI. Kiaccuueckoe
OIIpeJIeTICHNUE BEPOSTHOCTU.

Kom0unaropuka. Perenne koMOMHATOPHBIX 3aa4 mepebopom BapranToB. KomOnHaTOpHOE MPaBUIIO

yMHOXkeHus. [lepectaHOBKY U akTOpHal.

I'EOMETPUAI.

Harasanasi reomerpusi. Harnsaasie npeactaBieHust o purypax Ha IIOCKOCTH: TpsiMasi, OTPE30K, Iy,
yIoJl, JIOMaHasi, MHOTOYTOJIBHUK, OKPY’KHOCTb, KpYr. UeThIpeXyroJIbHUK, IPAMOYTOJIBHUK, KBAIparT.
TpeyroabHUK, BUIBI TPEYTOJIBHUKOB. [IpaBuiIbHBIE MHOTOYTOJIBHUKH. V300paskeHne reoMeTpuIeckux Quryp.
B3anMHOe pacnoiokeHue ABYX NPAMBIX, ABYX OKPYKHOCTEH, IIPSIMOU U OKPYKHOCTH.

Jlnuna otpeska, tomaHou. Ilepumerp MHOTOYrOIPHUKA. ENUHUIIBI M3MepeHus JUIHBL. M3Mepenne IInHbI
OTpe3Ka, IOCTPOCHUE OTpe3Ka 3aJaHHOM UTMHBI.

Buns! yrios. I'pagycHas Mepa yria. M3mMepeHne U mocTpoeHHe yrioB ¢ IOMOIIBIO TPAHCIIOPTHUPA.

[TonsTue muomanu GUrypsl; eTMHUIBI ©3MepeHus miomany. [1nomans npsaMoyroapHIKa U TUIOIIAIb
kBajgpata. [IpubmkeHHOe U3MepeHne Tomaael Guryp Ha kinerdyato Oymare. PaBHoBenukue Guryps.

Harnsianaelie nmpeacraBieHus 0 MPOCTPAaHCTBEHHBIX (purypax: Ky0, nmapajuienenumnesa, npu3Ma, mupamMmuzia,
map, chepa, KoHyc, IMHAP. M300pakeHne npocTpancTBeHHBIX GUryp. IIpumeps! ceuenunii. MHOrorpaHHHUKH.
IIpaBunbHBIE MHOTOTpaHHUKU. [IprMepsl pa3BepTOK MHOIOIPAHHUKOB, HUINHAPA U KOHYCA.

[Tonstue o6bema; equHULIBI 00beMa. OOBeM MPSAMOYroJILHOTO Napasuiesienunena, Kyoa.

[Tonsrtue o paBeHctBe uryp. LleHTpanbHast, oceBas ¥ 3epKaibHas CUMMETpuu. M3o0paxenue
CUMMETPHYHBIX QUTYD.

I'eomerpuueckue purypsl. [Ipsambie u yrael. Touka, npsimas, miaockocTb. OTpe3ok, j1yd. Yron. Buusl
yrioB. BepTukanbHble 1 CMEXHBIE YIUIBL. brccekTpuca yria.

[TapamtensHble U niepecekaromuecs npsmMele. lleprnenaukynsapHeie npsmsie. TeopeMsl 0 MapauIeIbHOCTH U
NEPIEHIUKYIIPHOCTH NpsAMBIX. [lepnenauKymnsp u HakJIOHHasA K npsiMoil. CepeAMHHBIN NepIEeHANKYISP K
OTpE3KY.

I'eomerpuueckoe MecTo Touek. CBOMCTBAa OMCCEKTPHUCHI yIJla M CEPEIMHHOTO MEPIEHIUKYIISIPa K OTPE3KY.

Tpeyronsauk. BricoTa, Meanana, OuccekTpuca, CpetHss IMHUS TpeyroybHuka. PaBHOOEpeHHbIE U
PaBHOCTOPOHHHE TPEYrOJIbHUKH; CBOMCTBA U MPU3HAKU paBHOOEIPEHHOT0 TpeyroybHuKa. [Ipu3Haku
paBeHCTBa TpeyroJbHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOLIEHUS MEKY CTOPOHAMHU U yIJIaMU
TpeyrosubHuka. Cymma yrioB TpeyroyibHuka. Bueurnue yrisl TpeyronbHuka. Teopema ®aneca. [TonoOue
TpeyrosibHUKOB. [Ipu3Haku nmogodus TpeyroiapHukoB. Teopema [Mudaropa. Cunyc, KOCHHYC, TaHT€HC,
KOTaHI'€HC OCTPOTO yrija MpsMOYroJIbHOTO TpeyrojabHuKa 1 yrioB oT 0 1o 180°; npuBeneHue Kk 0CTpoMy yriy.
Pemenue npssMoyroabHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. POPMYIIBL,
CBA3BIBAIOIINAE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOI'0 U TOrO Xke yria. Pemenue TpeyrojibHUKOB:

TEOpEMa KOCUHYCOB U TECOpPpEMaAa CUHYCOB. 3amMeuaTeIbHbIE TOYKU TPCYroJIbHUKA.



YersipexyroapHuk. [Tapamnenorpamm, ero cBoiicTBa u npu3Haku. IIpsMoyronbHuK, KBagpaT, poMO, UX
CBOMCTBA U Npu3HaKku. Tpaneuus, cpeaHss IMHUS TPAIICLUH.

MHoroyroapHukK. Beimykisle MHOTOYrosibHUKH. CyMMa YITIOB BBIITYKJIOTO MHOTOYyroJibHUKa. [IpaBuiibHbIE
MHOT'OYTOJIbHUKH.

OxkpyxHocTb 1 KpyT. [yra, xopaa. Cekrop, cermeHT. LleHTpanbHbliil yroj, BIUCaHHBIN YTroJI; BeIMYMHA
BIIMCAHHOIO yria. B3anMHoe pacroiioskeHue npsMoi 1 OKpYXHOCTH, ABYX OKpykHocTell. KacarenbHas u
CEKyIIasi K OKPYXHOCTH, UX CBOMCTBA. BriricaHHbIe M ONTMCaHHbIE MHOTOYTOJIbHUKU. OKPYKHOCTb, BIMCAHHAS
B TPEYT'OJIbHUK, U OKPYKHOCTb, OTIIMCAHHAS! OKOJIO TPEYTOJIbHUKA. BIIMCAaHHBIE U ONMCAHHBIE OKPYKHOCTH
IIPaBUJIBHOTO MHOTOYT'OJIbHUKA.

I'eomerpuueckue npeodpazoBanus. [loustie o paBenctse ¢uryp. [loHsTre 0 ABMKEHUH: OCEeBas U
LEHTpaJIbHAsi CHUMMETPHUH, NTapaJuIeIbHbIN epeHoc, moBopoTt. [lousTre 0 mogoduu Gpuryp u roMOTETHH.

Pemrenue 3a1a4 Ha BEIYUCIICHHE, JOKA3aTEIbCTBO U IIOCTPOEHUE C UCIIOJIB30BAHUEM CBOMCTB U3YYEHHBIX
¢buryp.

HN3mepenue reomerpu4ecKkux BeJH4uH. J[nuHa orpeska. PaccrosiHue oT TOUkH 10 npsAMoi. PaccrosiHue
MEXKy ITapajuIeIbHBIMU IIPSIMBIMHU.

IIepuMeTp MHOTOYrOJIbHUKA.

JlnvHa OKPYKHOCTH, YUCIIO JI; JNINHA IyT'H OKPYKHOCTH.

I'pamycHas mepa yriia, COOTBETCTBHE MEKIY BEJIMUNHON LEHTPAIBHOIO yIjla U JJIMHOU YT OKPYKHOCTH.

[Tonstue muomiaau miockux guryp. PaBHococTaBneHHble U paBHOBenuKue Gurypsl. Ilnomanpb
npsMoyroJsibHuKa. [lmomany napauienorpaMmma, TpeyrojabHuKa U Tpanenud. [1nomans MHOrOyroasHuKa.
[Tnomans kpyra u miomaas cekropa. COOTHOLIEHHE MEX Ty TUIOINAASIMUA TOJOOHBIX QUTYD.

Pemienue 3a1a4 Ha BRIYUCIICHUE U IOKA3aTEIBCTBO C UCIIOJIB30BAaHUEM M3YYEHHBIX (POPMYIL.

Koopaunatsl. YpasHenue npsmoil. Koopaunats! cepennnbl otpeska. @opmyna pacCTOSHUS MEXAY IBYMS
TOYKAMH IJIOCKOCTH. Y pPaBHEHUE OKPYKHOCTH.

BekTopsbl. [[niHa (Moayns) BekTopa. PaBeHcTBO BekTopoB. KosunHeapnsie BekTopbl. KoopauHaTh!
BEKTOPA. Y MHOXKEHHUE BEKTOpA Ha YKCIIO, CYMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPA 110 JBYM HEKOJUIMHEAPHBIM

BeKkTOpaM. CKaJsIpHOE MPOU3BEICHUE BEKTOPOB.

JIOTHUKA U MHOXECTBA.

TeopeTHK0-MHOXKeCTBeHHbIE NOHATHSA. MHOXECTBO, 3JIEMEHT MHOYKECTBA. 3a/laHUE MHOXKECTB
NEPEYHCICHUEM DJIEMEHTOB, XapaKTePUCTUYECKHM CBOIIcTBOM. CTaHAapTHBIE 0003HAUYEHUS YHCIIOBBIX
MHOxecTB. [TycTroe MHOXECTBO U ero o6o3HaueHue. [logmuoxkecTBO. OObEIMHEHNE U NIEPECEUEHUE MHOMKECTB.

Wnmroctpanyisi OTHOIIEHUH MEXTy MHOKECTBAMHU € TIOMOILIbIO UarpaMm Dilsiepa — BeHHa.

DJieMeHTHI JIOTHKHU. Onpenenenne. AKCMOMBI U TeopeMbl. JlokazaTenbeTBo. Jl0Ka3aTeabcTBO OT
npoTuBHOTO. Teopema, oOpatHas qanHoi. [Ipumep u KOHTpIIpEMED.

[ToHsiTHE O PaBHOCWIIBHOCTH, CIE€JOBAaHUHU, YIIOTPEOIEHHE JTOTUYECKUX CBSI30K €Cy ..., MO 8 MOM U MOJbKO

6 mom cayyae, JOTUUCCKUC CBA3KHU U, UlU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUMU.
(Coneprxkanue pa3zena BBOAUTCA IO MEPE U3YUEHHS IPYTUX BOIIPOCOB.)
Hctopust hopMupoBaHHs MOHATHUS YMCIIA: HATypaJIbHbIE YHCTa, JpoOu, HEJOCTATOYHOCTD PAIlMOHATBHBIX
qHceN U1 TeOMETPHUECKUX U3MEPEHUH, nppalroHanbHble yncia. CTapuHHBIE CUCTEMBI 3aucu yncell. Jpoou
B BaBunone, Erunte, Pume. OTkpbITHE NecaTHUHBIX Ipobeid. CTapuHHBIE cucTeMbl Mep. [lecsTudnbie qpodu u

MeTpuueckas cuctema mep. [losBienue orpunarenbHbIx uncen U Hyis. J1. Maraunkuii. JT. Ditnep.



3apoxnenue anreOpsl B Heapax apudmeTuku. An-Xopesmu. Poxnenne OykBenHo# cumBonuku. [1. @depma,
®. Buer, P. Jlexapt. cropus Borpoca 0 HaxoxkAeHUH (opMys KOpHEH anredpanyeckux ypaBHEHUH,
HEpa3pelnMoCTh B paiiKajiax ypaBHEHUH creneHu, oonbinen yeteipex. H. Tapranss, k. Kapnano, H. X.
Abensb, D. Ianya.

N300peTenne MeTo1a KOOPIUHAT, TO3BOJIIONIETO EPEBOAUTH T€OMETPUUYECKHE OOBEKTHI Ha S3BIK
anreOpsl. P. lekapt u I1. @epma. [IpuMepsl pa3auyHbIX CUCTEM KOOPAMHAT HA TIOCKOCTH.

3anava Jleonapao [Muzanckoro (OuboHauumn) o kponukax, yrcia Gubonauyn. 3amaya o MAXMATHON TOCKe.

HcToku TeopuH BEPOSITHOCTEN: CTpaxoBoe J1eN10, azapTHblie Urphl. I1. @epma u b. I1ackans. f. beprymm. A.
H. Konmoropos.

Ot 3emnemepus k reometpun. [Iudarop u ero mxona. @anec. Apxumen. [locTpoeHne ¢ TOMOIIBIO TUPKYIIS
u nuHerku. [loctpoeHue npaBUiIbHBIX MHOTOYTrOJIbHUKOB. Tpucekuus yria. Ksagparypa kpyra. Y aBoeHue
Ky0a. Mcropus uncna s1. 3omoroe ceuenne. «Hauana» Epknupna. JI. Diinep. H. . JlobauyeBckwuii. Uctopus

mATOro nNocCTyinara.

TemaTuueckoe INIAHHPOBaAHHUE y‘leﬁﬂblx JacCoB II0 pa3acjiaM nmporpaMmmal

KonnuecTBo 4acoB, 0OTBOAMMBIX Ha U3yUE€HUE KAXKIOU TEMBI B 5 KJIacce, U KOJUYECTBO KOHTPOJIbHBIX padOT MO
JTAHHOW TeME MPUBEJCHO B TAOIUIIE:

Ne HN3yyaemblii MmaTepuaJ Kou-Bo KouTtpoJbHbie

n/n 4acoB padoThI
I'naBa 1. HatypaabHble yncia 76

1. HarypanbHble 4nciia U mKabl 15 1

2. CrnosxeHue ¥ BBIYUTAHUE HATYPAIbHBIX YHCET 21 2

3. YMHOXKEHUE U JCIICHUE HATYPAIIbHBIX YUCET 27 2

4. [Tnomany u 00BEMBI 12 1
I'naBa 2. /lecaTu4uHbIe Apodu 79

5. OOBIKHOBEHHBIE IPOOHU 23 2

6. Hecsatuunblie apobu. CrlokeHue W BBIYMTAHHE AECATHUYHBIX | 14 1
npooeit

7. YMHOXKEHHE U JIeJIeHUe TECITUIHBIX ApoOeit 26 2

8. WNHCTpyMEHTBI 1711 BBIYUCICHUN U U3MEPEHUI 18 2

0. [ToBTOpenue. Pemenue 3anau 11 1

10. Pe3eps 8
Hroro 175 14




TEMATHUYECKOE INIAHUPOBAHUE C XAPAKTEPUCTHUKON OCHOBHBIX BU/I0B

YUYEBHBIX JTEMCTBUM

Tema

XapakTepucTHKA OCHOBHBIX BU/IOB /1eITeJIbHOCTH YUeHUKA (HA
YPOBHE Y4eOHBIX /IeiiCTBHI)

Marematuka (5-6 kiaaccol, 350 yac.)

1. HatypaJibHble Ync/1a U IIKAJTbI.

(624)

Harypanbsnbiit psag. Jecaruunas
cucTema cuuciieHus. ApudmMerndeckue
JEUCTBUS C HATYPAIBHBIMU YHCIIAMHU.
CBoiicTBa apu(METHUECKUX ACHCTBHIM.

Crenens ¢ HaTypajabHBIM
IMOKa3aTeNeM.

KBangpar u ky6 uucna. Yucnosbie
BBIPQKEHUS, 3HAUCHNE YHCIOBOTO
BbIpakeHus. [lopsaok nericTBuid B
YHCIIOBBIX BBIPAKECHHUSIX,
HCIIOJIE30BaHKME CKOOOK. Perienue
TEKCTOBBIX 33/1a4 apUPMETHUCCKUMHU
cioco0amu. JleTuTeny u KpaTHeIe.
HaunOonpmuii 00N JeIUTEND,
HauMeHbIee ooiee kparHoe. CBoicTBa
nenmuMocTH. [Ipu3Haku qenMMOCTH Ha
2,3,5,9,10. IIpocTbie u cocTaBHbIE
grcna. PaznoxeHne HaTypaabHOTO
qyclia Ha TMPOCThIE MHOKHUTEIH.
Jenenue ¢ octaTkoMm.

OnuceiBaTh CBOMCTBA HATYPAIBHOTO psifa. YUTaTh U 3aMCHIBATH
HaTypaJIbHbIE YNCJa, CPAaBHUBATh U YIOPAJOYMBATh UX. BBINOIHATH
BBIYMCIIEHUS C HATypaJIbHBIMU YHUCIIAMU; BBIYUCIIATH 3HAUYEHUS
creneneil. @opMyIHpoOBaTh CBOMCTBA apU(METUIESCKHUX ICHCTBUM,
3aIlMCBIBATH MX C MMOMOIIBIO OYKB, TpeoOpa30BhIBaTh HAa UX OCHOBE
YKCJIOBBIE BBIPAYKEHUSA. AHAIM3UPOBATH U OCMBICIIUBATH TEKCT
3ajauy, nepeQopMyaupoBaTh yciaosue. M3BiaekaTb HE00X0AUMYIO
nH(POpMaIINIO, MOJETUPOBATH YCIOBHE C IIOMOIIBIO CXEM, PUCYHKOB,
pEaJIbHBIX IPEIMETOB; CTPOUTD JIOTHYECKYIO LIENIOUKY PaCCyKIACHUII;
KPUTHUYECKH OLIEHUBATh MOJYYEHHBIN OTBET, OCYILLECTBIATh
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO.
DopMynMpOBaTh ONPEAETIEHUS AEIUTENSA U KPATHOTO, IPOCTOTO U
COCTAaBHOTI'O YMCJIa, CBOWCTBA U MPU3HAKH JIEITUMOCTH.

Jloka3plBaTb ¥ ONpOBEpraTh C IOMOLIbIO KOHTPIPUMEPOB
yIBepXKIeHHs 0  jgenumoctd  uucen.  Kmaccuduimumposatsb
HaTypaJIbHbIE YHClla (YETHbIE, HEUETHBIE, 110 OCTaTKaM OT JEJICHUs
Ha 3 u T. n.) MccnenoBarh NpoCTENIINE YUCIOBBIE 3aKOHOMEPHOCTH,
IIPOBOJUTH YMCIOBBIE 3KCIIEPUMEHTHI (B TOM YHCIE C HCIOJIb-
30BaHHUEM KaJIbKYJATOPA, KOMIIBIOTEPA)

2. Ipodu (46 u)

OObIkHOBEHHBIE ApoOH. OCHOBHOE
cBoiicTBO npodu. CpaBHEHHE
OOBIKHOBEHHBIX JIPOOEHi.
Apudmernueckue AeHCTBUS C
OOBIKHOBEHHBIMU JPOOSIMH.
HaxosxeHue 4acT OT LIeJI0TO U LEJIOro
TI0 €r0 YacTH.

Hecsatuansie qpoou. CpaBHEHHE
JECATUYHBIX IpoOeil. ApupmeTnyeckue
JEUCTBUS C NECITUIHBIME IPOOSMHU.
[IpencraBnenue necsaTHUHOM IpoOU B
BU/JIe OOBIKHOBEHHOM Apo0u U
OOBIKHOBEHHOH B BHJIE JIECITUYHOM.
OtHomenue. [Iponopuus; ocHOBHOE
CBOMCTBO IIPOIIOPLUHU.

[TporieHThI; HaX0XIEHHE MPOLIEHTOB OT
BEJIMYMHBI ¥ BEJTMYUHBI 110 €€
MPOIIEHTaM; BBIPAKEHHE OTHOILICHUS B
MPOIICHTAX.

Permtenue TeKCTOBBIX 3a7a4
apu(pMETHYECKUMH CIIOCOOaMu

MonaenupoBaTh B rpauueckoi, mpeaMeTHoi hopme TOHATHS U
CBOWCTBa, CBSI3aHHBIE C MOHSATHEM OOBIKHOBEHHOU IpOOH.
®opMynupoBaTh, 3aHUCHIBATh C MMOMOIIBIO OYKB OCHOBHOE CBOWMCTBO
OOBIKHOBEHHOM J1poOM, TpaBWiIa ACUCTBHUH € OOBIKHOBEHHBIMU
apo0siMu.

IIpeoOpa3oBbiBaTh ~ OOBIKHOBEHHBIE  JpoOM, CpaBHUBATh |
YIOPSIIOUYMBATh UX. BBIMONHATE BBIUMCIEHUS C OOBIKHOBEHHBIMH
ApoOsMu. 3anuchiBaTh U YUTATh AeCATHYHBIE ApoOH. [IpencTaBisaTsh
OOBIKHOBEHHBIE JIpOOM B BUJE NECATUYHBIX U JIECATHYHBIC B BUJE
OOBIKHOBEHHBIX; HaXOJUTh JeCATUYHBIC npUOIIMKEHUS
OOBIKHOBEHHBIX JIPOOEii.

CpaBHMBAaTh W YHOPSAOYMBATH AECATHYHBIE IpOOU. BBIMOJIHATS,
BBIUMCIICHUS C JIECATUYHBIMU JPOOSMHU.

Hcnonp30BaTh KBUBAJICHTHBIE MPEACTABICHUS IPOOHBIX YUCEN MPH
UX CPAaBHEHMH, TPU BBHIYMCIICHUSAX. BBIMOIHATH MPUKHUIKY U OLEHKY
B Xo7ie BbiuncieHuil. OObSICHATH, UTO Takoe npoueHT. [IpencraBisaTs
IPOIIEHTHI B APOOSAX U APOOU B MPOLIEHTAX.

Ocymectiare mouck wuHpopmanuu (B CMU), coxepxkamieit
JaHHBbIE, BBIPAKEHHBIE B MPOIEHTAX, HHTEPIPETUPOBATh HX.
[TpuBOAMTH IPUMEPHI NCIIOJIB30BAHUS OTHOLICHUN B TIPAKTHKE.
Pemate 3a7aun Ha TPOLEHTHI W JIpoOH (B TOM YHMCIE 3a7aydl U3
peanbHON MPAKTUKH, UCTIONB3YS IPU HEOOXOIUMOCTH KaIbKYIATOD),
UCTIOJIb30BATh TOHITUS OMHOWEHUs W HPONnopyuy TPU PpelIeHUH
3ajad.

AHaMM3MpOBaTh U OCMBICIUBATH TEKCT 3a7a4H, nepedopMyInpoBaTh
yCIIOBHE, H3BJIEKaTh HEOOXOAMMYI0 HH(OPMAIUIO, MOJEIUPOBATH




YCIIOBUE C IIOMOIIBKD CXEM, DPHUCYHKOB, pEaJbHBIX IPEIMETOB;
CTPOUTh  JIOTMYECKYKD LENOYKY PpacCyKJIEHUH; KpUTHYECKU
OLICHMBATh IOJYYEHHBII OTBET, OCYILECTBIATH CaMOKOHTPOJIb,
IIPOBEPsisi OTBET Ha COOTBETCTBUE YCIOBUIO.

IIpoBOIUTH HECTIOKHBIE UCCIIEIOBAHUS, CBSI3aHHBIE CO CBOMCTBAMU
IPOOHBIX YUCENl, ONUPASCh HAa YUCIOBBIE IKCTIEPUMEHTHI (B TOM
YICJIE C MCNOJIb30BAaHUEM KAJIBKYIISITOpPA, KOMIIBIOTEPA)

3. PaumoHajabHble yucaa (56 u)

[TonoxxuTenbHbIE U OTPHUIIATEIbHBIE
qucia, MOLylb uncia. M3o0paxkenue
4yucell TOYKaMU KOOPAUHATHOM NPSAMON;
reoMeTpUYecKasi HHTEpIpeTaLus
MO/IyJIsl YUCIIA.

MHOXECTBO LIEJIBIX YUCEIL.
MHOX€eCTBO parlMOHAIBHBIX YHCE.
CpaBHEHHE paIlMOHAIBHBIX YUCEI.
Apudmernueckne 1eHCTBUS C
panroHansHbIMU YnciaMu. CBOHCTBA
apu(pMETHYECKUX IeHCTBHIA

[IpuBoguTE MPUMEPHI MHCIOJB30BAHUSA B OKDPYXKAIOLIEM MUDPE
MOJIOKUTETIBHBIX U OTPULIATENbHBIX YUCEI (TEMIIEPATypa, BBIMIPHILII-
IIPOUTPBIIL, BBIIIE - HUXKE YPOBHS MOPSI U T. I1.).

N300pakaTh TOYKAMHM KOOPAMHATHOM NPSMON MOJOXKHUTEIbHbIE H
OTPULIATEIIbHBIE PALIMOHAJIBHBIE YHCIIA.
XapakTepu3oBaTb  MHOXECTBO  LIEJIBIX
palMOHAIbHBIX YUCEL.

@opMyIMpOBaTh U 3alMCBIBATHh C IOMOILUBIO
JNEUCTBUH C  paUUOHAIbHBIMA  YHCIIAMH,
peoOpa30BaHUs YUCIOBBIX BHIPAKEHUH.
CpaBHUBaTh U YNOPSAIOYMBATH pPAalMOHAJBHBIE UMNCIA, BBINOJHATH
BBIYHUCIICHUS C PALIMOHAILHBIMU YU CIIAMU

qHuCEClII, MHOXXECTBO

OykB CBOIicTBa
OPUMEHSTh  JJIs

4. U3mepennsi, npud/IHKeHUsl, OLICHKU. 3aBUCHMOCTH M1y BeJTHYHHAMH (25y)

EnuHULBI U3BMEpEeHUST O1uHbl, NA0WAOU,
006veMa, Maccwvl, BpemMeHU, CKOPOCMU.

BeIpaxaTh OIHM €IUHULIBI U3MEPEHHUS BEJIMYUHBI B APYTUX
eAMHNLAax (MeTpsl B KWJIOMETpaxX, MUHYTHI B yacax U T. I1.).

IIpumepsr 3aBUCUMOCTEN Mex Ty |OKpyrJIaTh HaTypajlbHbIE YUCIA U JIECATUYHBIE IpoOu. BHIMONMHATE
BCIIMUYNHaAMHN CKopocmnb, epems, | NIpUKUJKY U OLICHKY B XO/IC BBIYHCJIEHHUH.
paccmosinue;  npouzeooumenbHocmy, |MoIeNUpPOBaTh HECIOXKHBIE 3aBUCHUMOCTH C IOMOIILI0 (OPMYI;
8pems, paboma, yeHa, KOIUYECME0, |BBITIOIHATH BEIYUCICHHUS 110 (GopMysaMm.
cmoumocms u  1p. IlpencraBnenwue |Mcmonp30BaTh 3HAHUS O 3aBHCHMOCTSX MEXAY BEIUYMHAMU
3aBucUMOcTed B BuAe  (GopMmyiL. [(CKOpOCTh, BpeMs, paccrosiHue; paboTa, MPOU3BOAUTEIHHOCTS,
Boruucnenus no ¢opmynam. Pemienue|Bpems U T. I1.) IPH PELICHUH TEKCTOBBIX 3a/1a4
TEKCTOBBIX 3a/a4  apu(PMETHYECKHUMHU
criocobamu

5. DaemenTs! anredpsi (34 4)
Wcnionp3oBanue 6YKB JJIA O603Ha‘-IeHI/I$I YuTtaTh H 3a0UCHIBATH 6YKB€HHBI€ BBIPAKCHUA, COCTAaBJIATH

YHMCEe; IS 3aIICH CBOMCTB
apu(METHYECKUX TCHCTBHIA.
bykBeHHbIE BbIpaXXKEHUS! (BBIPAKEHUS C
nepeMeHHbIME ). YucnoBoe 3HaueHHe
OYKBEHHOTO BBIPAKECHUSI.

YpaBHEHHE, KOPEHb YPaBHEHUS.
HaxoxneHnne HEM3BECTHBIX
KOMIIOHEHTOB apu(METHUECKIX
JEHCTBUM.

JlexapTOBbI KOOPAMHATHI HA TJIOCKOCTH.
ITocTpoeHue TOUKH 110 €€ KOOpAuHaTaM,
OTIpe/Ie/IEHuE KOOPAUHAT TOUKU Ha
IJI0CKOCTHU

OyKBEHHBIE BBIPKEHUS 110 YCIOBHM 3a/1a4.

Bbuncnare 4mucnoBoe 3HAaueHHWE OYKBEHHOTO BBIPAXKEHHUS IPH
3aJJaHHBIX 3HAYEHUSIX OYKB.

CocTaBnsaTh ypaBHEHHs 10 YCIOBHUSAM 3amay. Pemare mpocteifmime
YpaBHEHHMsI Ha OCHOBE 3aBUCHMOCTEH MEXAy KOMIIOHEHTaMu
apu(pMETHYECKUX ICHCTBHIA.

CtpouTh Ha KOOPAMHATHOW IUIOCKOCTH TOYKM U (QUTYpHI TI0
3aJJaHHBIM KOOPJMHATaM; OTIPEAEIISATh KOOPAUHATHI TOUEK

6. OnucartesbHas cratucTuka. Bepositrnocts. KomOuHaTtopuka. Muosxkectsa (32 u)

[IpencraBieHne JaHHBIX B BHJIE TaOJINII,
auarpamm.

IToHATHE O CIly4aliHOM OIIBITE U
coObITUH. JIOCTOBEpHOE U HEBO3MOXKHOE
coObITusi. CpaBHEHHE IIIAHCOB.
Pemenne KoMOMHATOPHBIX 33124
nepedopoM BapHaHTOB.

MHO0%€eCTBO, 3JIEMEHT MHOKECTBA.
ITyctoe mHO)kecTBO. II0AMHOKECTBO.

W3BnekaTh MHGOPMAIHIO U3 TAOJIHIl U AUArPaMM, BHITIOIHATh
BBIUMCIICHUS 110 TAOJIMYHBIM JJAHHBIM, CPABHUBATh BEJTMYUHBI,
HaXO/IUTh HANOOJIbIINE U HAMMEHBIIINE 3HAYEHUS U JP.

Brimosnsate c6op MHPOPMAILIMU B HECIIOKHBIX CIyYasiX,
OpraHu30BBIBATH MH(POPMAIIMIO B BHJIE TAOJIHUI] U JHArpaMM, B TOM
YHCJIE C IOMOILBIO KOMITBIOTEPHBIX POTPaMM.

[IpuBoAMTH TpPHUMEPHI CIy4aWHBIX COOBITUH, JOCTOBEPHBIX H
HEBO3MOXKHBIX ~ cOObITMH. CpaBHHMBaTh IIAHCHI  HACTYIJICHUS
COOBITHI; CTPOUTH peueBble KOHCTPYKIIMU C HCIOJIb30BAaHHEM




OObennHeHne 1 nepeceyeHre MHO-
KECTB.

Nnmroctpanust OTHOLIEHUN MEXKIY
MHOXECTBAMH C [TOMOILBIO AUarpaMMm
Olinepa-Benna

CIIOBOCOYETaHUH Hosee 6epoamHo, MANL06EPOIMHO U JAP.

BrimonHATe nepeGop BceX BO3MOXKHBIX BAapHAaHTOB JUIS IepecueTra
00OBEKTOB WJIM KOMOMHALWH, BBIAEIATh KOMOMHAIIMM, OTBEYAIOLIUE
3aJJaHHBIM YCJIOBHSIM.

[TpuBoauTH TpUMEPHl KOHEYHBIX M OCCKOHEYHBIX MHOMKECTB.
Haxonute 0o0benvHEHHE M TepeceyeHHe KOHKPETHBIX MHOMKECTB.
[TpuBOAMTH MPUMEPHI HECIOXKHBIX KiIacCU(UKALUI U3 pa3IMuHBIX
oOnacTeil KU3HU.

WnmocTpupoBaTh TEOPETUKO-MHOXKECTBEHHBIE TOHATHS C TIOMOIIBIO
Kpyros Diinepa

7. Harasinnas reomerpus (60 u)

Harnsnneie npencraBineHust o ¢urypax
Ha IUIOCKOCTH: HpsiMasi, OTPE30K, JIyd,
yroJl, JIOMaHasl, MHOTOYTOJIbHUK,
IIPaBUJIbHBIN MHOTOYTOJIbHUK,
OKPYXKXHOCTb, KpYI. UeThIpEeXyroJIbHUK,
IIPSIMOYTOJIbHUK, KBajpar.
TpeyronbHUK, BUIBI TPEYTOJIBHUKOB.

N300pakeHne TeoMeTpHuecKux (uryp.

B3anmMHuoe pacIoJIoKEeHUE IBYX
IPSAMBIX, JBYX OKPYKHOCTEH, IIPSIMOU U
OKPYXHOCTH.

Jnuna ortpeska, siomaHou. Ilepumerp
MHOI'OYTOJIbHUKA. EnvHunBl n3MepeHus
JUIMHBL. V3MepeHue IMHBI OTpe3Ka,
IIOCTPOCHUE OTPE3KA 3aJaHHOM JIIMHBI.
VYros. Buasl yrnos. I'pamycHas Mepa
yria. 3smMepeHue u ocTpoeHue yrios C
[IOMOILIBIO TPAHCIIOPTHUPA.

[Tonarue riomamy (Urypsl; €IUHUIBI

U3MEpEeHUs TUTOIIAH. [Tnomanm
npsAMOYTOJIbHMKA, KBajapara. PaBHO-
BEJIMKHE (PUTYPHI.

Harnsinueie MIPEICTaBICHUS 0
NPOCTPAaHCTBEHHBIX  (uUrypax: Kyo,
napajiesienunesl, Mpu3Ma, MNHpaMHJIa,
map, cdepa, KOHYC,  IMIHHIP.
N3o6paxxenue MIPOCTPAHCTBEHHBIX
¢buryp. ITpumepsl CEUEHUH.
MHOrorpaHHHUKH, NpaBUIIbHBIC

MHOTOTPaHHHUKH. [IpuMepbl pa3BepTOK
MHOTOTPaHHHUKOB, IWJIMHAPA U KOHYCA.
[TonsiTne oOBEMa; eqUHUIBI O0BEMa.
O6Bem IPSIMOYTOJIBHOTO
napasienenumnena, Kyoa.

[TonsTie o paBeHcTBe  (uryp.
LlenTpanbHasi, oceBas W 3epKaJbHAas
CUMMETPHH. N3o6paxkeHue
CUMMETPHYHBIX (QUTYD

Pacnio3HaBaTte Ha depTeX,aX, PUCYHKAaX, B OKpYKAlOIIEM MHUpE
reomMeTpuueckue QUrypsl, KoHpurypauuu ¢uryp (IIockue u
MIPOCTPAHCTBEHHBIE). [TpuBoAUTH MIPUMEPHI aHaJIOTOB
reOMETPUYECKUX (PUTYP B OKPY)KAIOIIEM MUDE.

N300paxaTh reoMeTpruecKie GUrypsl U UX KOH(PUTYpaLluu OT pyKH
U C HCIOJIb30BAaHHUEM YEPTEXKHBIX HHCTPYMEHTOB. M300paxkaTh
reoMeTpuueckre GUrypsl Ha KiieTyaTon Oymare.

W3mMepsTb C TOMOIIBIO HMHCTPYMEHTOB U CpPaBHMBATH JIJIHHBI
OTPE3KOB M BEIMYUHBI yrioB. CTPOUTH OTPE3KH 3aJaHHON JTUHBI C
MOMOIIBIO JIMHEHKW M LUPKYJISs W YIJbl 33JaHHOM BEIMYUHBI C
MOMOIIIBIO TPAaHCHOPTHPA. BhIpakaTh OJHH CTpaHHIBI M3MEpPEHHS
JUTUH Yepe3 JpyrHe.

Bbuncnare miuomaay KBaapaTroB U MPSIMOYTOJBHHUKOB, MCHOJB3YS
(dbopMyIbI IIIOMIAAN KBapaTa U MPSIMOYTOJIbHUKA.

Bripaxkats 0JTHU €JMHULIBI H3MEPEHUS TUIOLIAAN Yepe3 IpyTue.

M3roraBiuBath NpPOCTPAHCTBEHHBIE (UIYpHl U3  Pa3BEpPTOK;
pacrio3HaBaTh pa3BEepTKH Ky0a, Napajenenunena, MUPaMUIb,
LUAIMHApPA W KOHyca. PaccmarpuBare mpocTEHIINE CEYECHUS

MPOCTPAHCTBEHHBIX (UTYyp, MOIydaeMble MyTeM MPEAMETHOTO WIIH
KOMIBIOTEPHOTO MOJETUPOBAHUS, ONpenesiTh ux BUA. COOTHOCUTD
MIPOCTPAHCTBEHHBIEC (GPUTYPHI C X MPOCKIMIMHU Ha IIOCKOCTb.
Boruucnare o0beMbl Ky0a M HPSMOYTOJIBHOTO MNapauiesienuresa,
ucmoyib3yss  GopMynbl  o0bema Kyda W MPSMOYTOJBHOTO
napajenenunena. Beipaxarb OJHM €JUHHUIBI U3MEpeHHs oObema
qyepes Jpyrue.

HccnenoBaTh W ONMHCHIBATH CBOMCTBA TE€OMETPUYECKUX (UTYD
(MIOCKMX ¥ MPOCTPAHCTBEHHBIX), HCIOJB3YS  JKCIEPUMEHT,
HaOIoleHne,  M3MepeHHe,  MoJAeNHpoBaHue.  VIcroyib30BaTh
KOMIBIOTEPHOE MOJICIUPOBAHUE M DSKCIEPUMEHT IS H3YyYCHHS
CBOMCTB reOMETPHUYECKUX OOBEKTOB.
MoaenupoBaTh T'€OMETPUYECKUE OOBEKTHI,
TUTACTHIINH, TIPOBOJIOKY U JIp.

HaxonuTh B OKpyXarolieM MHpE IUIOCKME U TNPOCTPAHCTBEHHBIE
CUMMETPHYHBIE (PUTYPBHI.

Pemate 3asauM Ha HaXOXXICHHWE JUIMH OTPE3KOB, IEPUMETPOB
MHOTOYTOJIbHUKOB; TPAalyCHOM Mephl YIJIOB; IUIONIaiel KBaIpaToOB U
NpSIMOYTOJBHUKOB;  00beMOB  KyOOB W NPSIMOYTOJBHBIX
napajiesienune 0B, Kyoa. BeiaenaTe B yclIOBUM 3aJa4yd JIaHHBIE,
HEOOXOAUMBIE JJIS1 PeIICHHs 3a7a4l, CTPOUTH JIOTHYECKYIO LETOYKY
paccyXJeHU|, COMOCTABIIATh IMOJIyYEHHBIH pe3yibTaT C YCIOBUEM
3a7a4H.

N300paxxaTh paBHbIE (PUTYpBI; CHUMMETpPHYHBIE (DUTYPHL
KoHcTpynpoBaTh OpHaMEHTHI M MApKeThl, H300paXkast UX OT PYKH, C
MOMOIIIbI0O HMHCTPYMEHTOB, a TaKXe MHCIONb3ysd KOMIIBIOTEPHBIE
IPOTPaMMBI.

UCTOJB3ysl Oymary,

Iloemopenue uzyuennoco mamepuana(35 u)




Anreopa 7-9 kaaccsi (312 4)

OcHoBHOe coaepskaHue 110 TeMaM

XapakTepucTHKA OCHOBHBIX BU/IOB /1eITEJIbHOCTH YUeHHKA (Ha
YPOBHE Y4eOHBIX /IeiiCTBHI)

1. /lelicTBUTeIbHBIE YHCa (16 u)

Pacmmpenne MHOKECTBa HaTypalbHBIX
YHUCEN 10 MHOKECTBA LIEJIbIX,
MHOYECTBA L[EJIbIX YUCEJI 1O MHOXKE-
CTBa pallMOHAJIBHBIX. ParonansHoe
YUCIIO KaK OTHOIIEHUE m/n , TIO€ M —
LIEJI0€ YUCII0, N — HATypaJbHOE.
CreneHs C 1eIbIM [T0KA3aTEIEM.
KBagpartsslil kopeHs u3 uncia. Kopenb
TPEThEN CTENEHU. 3alnch KOpHEH C
MIOMOIIIBIO CTETIEHU C APOOHBIM
[IOKa3aTeseM.

[TonsTe 06 UppaITIOHAIEHOM YHCIIE.
HppanoHaIbHOCT YnCiIa 2 u
HECOU3MEPUMOCTb CTOPOHBI U
IyaroHanu kBajapara. Jlecstuunsle
IpUOIIMKEHNUS UPPALMOHATIBHBIX YHCET.
MHOXECTBO JIeHCTBUTEIBHEBIX YHCE]L,
IIPEACTABJICHUE NEUCTBUTEIBHBIX YACEI
0ECKOHEUHBIMHU JECATHUYHBIMU
npo6simu. CpaBHEHHE JeHCTBUTEIBHBIX
YHUCEL.

B3anMHO 0HO3HAYHOE COOTBETCTBUE
MEXAY IeHCTBUTEIbHBIMU YHCIAMU U
TOYKAMH KOOPAUHATHOU IPSIMOH.

OnuceiBaTh MHOXECTBO LEJBIX YHUCET, MHOYKECTBO PALMOHAIBHBIX
YHUCEJl, COOTHOLIEHUE MEXIY Y TUMU MHOXECTBAMHU.

CpaBHUBaTh U YNOPSAIOYMBATH pPAllMOHAJBHBIE UNCIA, BBIIOJIHATH
BBIYMCIIEHUS] C PAlMOHAJIbHBIMU UHWCIIAMH, BBIYHMCIATH 3HAYEHUS
CTEIIEHEH C LENIBIM IT0Ka3aTEeIEM.

@opMyIMpOBaThH OIpPEACICHUE KBAJAPAaTHOIO KOPHA M3 YMHCIIA.
Hcnonw3oBate rpaduk ¢GyHKIUH y ¥’ IS HaxoxKICHHMS
KBaJpaTHBIX KOpHEH. BbluMCHATE TOYHBIE U MPUONMKEHHBIE
3HAYEeHUs KOPHEH, MCIOJNb3ys MpU HEOOXOAMMOCTH KaJbKYISATOD;
IIPOBOJIUTH OLIEHKY KBaJPAaTHBIX KOPHEH.

@opMyJIMpOBaTH OIPEAEICHUE KOPHS TPETbEW CTENEHU; HAXOIUTh
3HAYEeHUs KyOMYeCKUX KOpHEH, NMpH HEOOXOJAWMOCTH HCIOJIB3YA,
KaJIBKYJISATOP.

HccnenoBaTh CBONCTBA KBaJApPaTHOTO KOPHS, KyOWYECKOTO KOpHS,
IIPOBOJASL  YMCIIOBBIE  DJKCIIEPUMEHTBI  C  HCIOJB30BaHUEM
KaJIBKYJISTOPA, KOMIIBIOTEPA.

[IpuBoguTe NPUMEpPHl HUPPALMOHAIBHBIX YHCEN; PAaCIO3HABAaTh
palnMoHanbHBIE M HppAlMOHAIBHBIE YHWCNA; H300pakaTh 4YHUCIa
TOYKAMH KOOPAUHATHOU IPSMOH.

Haxomuth  nmecsTuHBIE  NPUOIMKEHUS
UppALlMOHAJIBHBIX ~ YHUCEN;  CpaBHUBATh
JNEHUCTBUTEIILHBIE YHCIIA.

OnuceiBaTh MHOXKECTBO AEUCTBUTEBHBIX YUCEIL.

Hcnonp30BaTh B TUCBMEHHONW MaTeMaTHUECKOM peur 0003HAYEeHUS U

palMOHAIBHBIX U
U yIOpsa04MBaTh

YucnoBble IPOMEXYTKU: HHTEPBAJL, rpaduueckue HU300paKEHUS UYHUCIOBBIX MHOXECTB, TEOPETHUKO-
OTPE30K, JIy4 MHO>KECTBEHHYIO CUMBOJIUKY
2. U3mepennsi, npudIuKeHusl, oueHku (/0 u)
Haxonutb,  aHanu3upoBaTh,  CONOCTABJIATH  YHMCIOBBIE  Xa-

[TpubnmxeHHoe 3HaueHHE
BEJTUYUHBI, TOYHOCTH MPUOITUKECHHUSL.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T 37eMEHTAPHBIX YACTHIL JI0
BcenenHoit), JMTENbHOCTH TPOLIECCOB
B OKpYy’KarolleMm mupe. Beiaenenue
MHOXUTEN - crenienu 10 B 3anucu
Yyuca.

[Ipuknaka v oLleHKa Pe3yabTaTOB
BBIYUCIICHUH

PaKTEPUCTUKH 0OBEKTOB OKPYKAIOIIETO MHPA.

Hcnonb30BaTh 3amich YHCEN B CTAHJAPTHOM BUJE JJISI BBIPAKCHUS
pa3MepoB OOBEKTOB, IIUTEIHLHOCTH IPOILECCOB B OKPYKAIOIIEM
MUpE.

CpaBHUBATh 4YWCIa ¥ BEIUYHHBI, 3alFICAHHBIE C HCIOJIb30BAHUEM
crerrenu 10.

Hcnonb3oBath pa3Hbie GOpMBI 3aMUCH TMPHOIMKEHHBIX 3HAUCHUH;
JIeNIaTh BBIBOJIBI O TOYHOCTH MPUOIMIKEHUS TI0 UX 3aIHCH.
BBITIOJTHATE BEIYHUCTICHUS ¢ PEAIbHBIMU JTAaHHBIMU. BBIMOTHSTH
MPUKUAKY U OIICHKY PE3yJIbTaTOB BHIYMCICHUN

3.

Beenenue B anreopy (/0 u)

bykBeHHBIE BBIPAKEHUS
(BBIpaXXEHUS C IEPEMEHHBIMH).
YucnoBoe 3HaYeHHE OYKBEHHOTO
BbIpaxkeHus. JloIyCTUMBbIE 3HAYEHUS
nepeMeHHbIX. [IoacTaHoBKa BeIpaKeHUN
BMECTO IIEPEMEHHBIX.

[IpeoOpazoBanre OyKBEHHBIX
BBIPa)KCHUI HA OCHOBE CBONCTB
apupMeTHYECKUX JeHCTBHH. PaBeHCTBO
OyKBEHHBIX BhIpaxxeHHH. T0XIecTBO

BEBITIONHATE  3JIEeMEHTapHBIE 3HAKOBO-CUMBOJIMUYECKUE JEHCTBUS:
MPUMEHSITh OYKBBI JUIsi 00O3HAYCHHsI YHCEN, IJIs 3alicH OOIIuX
YTBEPKIACHHI;, COCTaBJISATh OYKBEHHBIEC BBIPKCHUS IO YCIOBHSIM,
3aJJaHHBIM CIIOBECHO, PUCYHKOM WJIM UYEPTEKOM; MPEoOpa3oBBIBATH
anreOpanveckre CyMMBl M TIPOU3BEACHUS (BBIMOJHATH MPUBEICHUE
NoJOOHBIX  ClIaraeMblX,  PAacKphITUE  CKOOOK,  YIpOILEHHUE
IIPOU3BEACHUN).

BerancnsaTe 4nciaoBoe 3HaueHHE OYKBEHHOTO BBIPAKEHUS, HAXOAUTh
007acTh TOMYCTUMBIX 3HAYCHU TIEPEMEHHBIX B BEIPAKEHUU

4. MHuorousensl (33 u)

Crenens ¢ HaTypajIbHBIM
OKa3aTeJIeM U €€ CBOMCTBA.

®opMynupoBaTh, 3aMUCHIBATH B CHMBOJIMYECKOH (popme U
000CHOBBIBAaTh CBOMCTBA CTETIEHHU C HATYPaJIbHBIM ITOKa3aTeNeM;




OnHousneHbl 1 MHOTOWIEHBI. CTeneHb
MHorouseHa. CloxeHre, BBIYuTaHue,
YMHOXEHUE MHOTOWICHOB. DOpMYIIb
COKPALLEHHOI'O0 YMHOXEHUS: KBapaT
CYMMBI U KBaJpat
pazHoctu. Popmyna pasHOCTH
kBagpaToB. [Ipeobpa3oBanue 11e10r0
BbIpaXXKeHUs1 B MHOTOUIeH. Pa3noxkenue
MHOTO4JIEHA HA MHOKUTEIH:
BBIHECEHHUE 0O0IIET0 MHOKHUTENS 32
CKOOKH, TPYNIHPOBKA, IPAMECHEHHE
(hopMyIT COKPAIIEHHOTO YMHOKEHUSI.
MHOrouneHsl ¢ OJTHOM NMEPEMEHHOM.
Kopens MHOrounena. KsagpatHsiii
TPEXUIECH, Pa3I0XKEHNE KBAJPATHOTO
TpexuieHa Ha MHOXKHUTEIN

MPUMEHSTHh CBOKWCTBA CTETICHH JJIs TPEOOpa30BaHUS BRIPAKEHUHN U
BBIYMCIICHUH

BrImoHATE AeMCTBUS ¢ MHOTOYJICHAMH.

Jloka3eiBaTh (hOPMYIIBI COKPAIICHHOTO YMHOXKEHUS, IPUMEHSATH HX B
peoOpPa30BaHUSIX BRIPAKCHHIA U BEIYUCIICHUSIX.

BpInonHATE pa3iioxkeHne MHOTOUYJIEHOB HA MHOKUTEIH.
Pacno3HaBaTth KBagpaTHBI TPEXUJIEH, BBISCHATH BO3MOKHOCTh
Pa3JIoKEHUSI HA MHOKHUTENH, IPEACTABIISITh KBAAPATHBIA TPEXUJIEH B
BUJIE TPOU3BEACHUS JIMHENHBIX MHOKHUTEIICH.

[TpuMmeHsTH pa3nuvHbie POPMBI CAMOKOHTPOJIS TIPH BBITIOJTHEHUT
npeoOpa3oBaHMIA

5. Anreopanudeckue 1poom (20 )

Anrebpanueckas 1po6s. OCHOBHOE
CBOMCTBO anreOpanveckoi Ipoom.
Coxkpamenue apobeit. CnoxeHue, BbI-
YHUTaHUE, YMHOKEHHUE, JICTICHUE
anreOpandeckux Ipooe.

Crernens ¢ L CJIBIM IIOKa3aTCJIEM U €€
CBOMCTBA.

PaHI/IOHaJIBHLIG BBIPAXKCHUSA U UX
npeoOpazoBanus. Jloka3zaTenbCTBO
TOXK/IECTB

®opMynupoBaTh OCHOBHOE CBOMCTBO anredpanyeckoil ApoOu u
IIPUMEHSTH €ro JJIs peoOpazoBaHus Apooeit.

BeimonHsaTe AelicTBus ¢ anredbpandeckumu apoosimu. [IpencraBisirs
[[eJI0E  BBIp@KEHHWE B BHUJAE MHOTOYICHa, JpoOHOE -B BHUJE
OTHOILIEHUs MHOTOUYJICHOB; JJOKa3bIBAaTh TOXKIECTBA.

@OopMyJIMpOBATH OINPEAECICHUE CTEINEHU C LENbIM II0KAa3aTeleM.
®opMmynupoBaTh, 3alMUCHIBaTH B  CHMBOJIMYECKOH Qopme u
WUIFOCTPUPOBATh  IIPUMEpPaMU  CBOWMCTBA CTENEHUM C  LEJIBIM
MoKa3aTesieM; MPUMEHITh CBOMCTBAa CTENEHM Ul MpeoOpa3oBaHMA
BBIPAKCHUI U BBIUYNCICHUN.

6. KBagpaTHbie kopHu (/5 u)

[IoHATHE KBaAPATHOIO KOPHS;
apu(h)METHUECKOTO KBaJPAaTHOIO KOPHSL.
VYpasuenue Buja x° = a. CBoiictBa
apu(METHUIECKUX KBAIPATHBIX KOPHEH:
KOpEHb U3 TIPOM3BEIEHHS, YACTHOTO,
CTeNeHH; ToxecTsa (-a)’ = a, rae, a>
0, Va? = a. TlpuMeHeHHe CBOWCTB
apu(MeTHIECKUX KBAIPATHBIX KOPHEH
K IpeoOpa30BaHMIO YUCIOBBIX BhIPa-
JKEHUH ¥ K BBIYMCIICHUAM

Jloka3bIBaTh CBOMCTBA apu(hMETHUECKIX KBAJAPATHBIX KOPHEH;
MPUMEHSTH UX K IPE0OPA30BAHUIO BBIPAKECHUI.

BbruncnsaTe 3HaueHUs BBIPAKEHUH, COAEPKAIINX KBAaJpaTHbIE
KOPHU; BBIPa)KaTh IEPEMEHHBIE U3 T€OMETPUUYECKUX U (PU3MUECKUX
bopmyt.

HccnenoBaTh ypaBHEHHE X = @; HAXOJUTh TOUHBIE U
npuOJIMKEHHbIE KOPHU TIpH, a>()

7. YpasB

HEHU C O/IHON nmepeMeHHOoM (30 u)

VYpaBHEHHE ¢ OITHOI EPEMEHHOM.
Kopenb ypaBuenus. CBoiicTBa YHCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTE YpaBHEHUH.

JIuneitnoe YpaBHEHHE. Pewenne
YpaBHEHUH, CBOJIAILUXCS K JTUHEHHBIM.

KBagparHoe  ypaBHeHue.  HenosnHbie
KBaJpaTHbIE YpaBHEHUA. ®opmyna
KOpHEl KBaApaTHOro ypaBHeHHs. Teope-
mMa Buera. Pemenue — ypaBHEHUH,
CBOJISIILIUXCS K KBaJpaTHBIM.

buxBanpatHoe ypaBHEHUE.

[IpuMepsl penieHnst ypaBHEHU TPETbe U
YeTBepTOM CTeNeHel pa3oKeHHeM Ha
MHO>KHUTEIIH.

Pemenue qpoOHO-paiioHaIbHbBIX
ypaBHEHUH.

Pemenue TEKCTOBBIX
anredbpanyeckuM crocodoom

3aaa4d

[TpoBOANTH TOKa3aTEIbHBIE PACCY)KICHUS O KOPHSIX YPaBHEHUS C
OTIOPOi Ha ompe/ieNieHre KOPHs, (YHKIIMOHATIBHbBIE CBOMCTBA
BBIpaXKCHUM.

Pacrnio3HaBath JIMHEHbIE U KBaJ[paTHBIC YPAaBHEHHMSI, LIENIbIE U
IpoOHBIE ypaBHEHUSI.

Pemiate nuHeiiHbIe, KBaIpaTHBIE YpaBHEHUS, a TAK)KE ypaBHEHUS,
CBOJISIMECS K HUM; peliaTh JpoOHO-pallMOHATbHbIE YPAaBHEHUS.
HccnenoBaTh KBaJpaTHbIE YpaBHEHUS M0 TUCKPUMHUHAHTY U
Kod(ppHLIIEeHTaM.

Pemrate TeKCTOBBIE 3a7a4M aNreOpanuecKuM CIIoCOOOM: MEPEX0IUTh
OT CJIOBECHOH (DOPMYITHPOBKHU YCIIOBUS 3a7a4H K alredpandecKoi
MOJIEJIM TIyTeM COCTaBJICHHUS YPaBHEHUS; PeIIaTh COCTABICHHOE
ypaBHEHHE; HHTEPIPETHPOBATH PE3YNIbTAT




8. Cucrembl ypaBHeHuii (34 u)

YpaBHEeHHE C JABYMsI IIEPEMEHHBIMH.

JluHeliHOE  ypaBHEHME C  JIBYMs
nepemMeHHbIMU.  [Ipumepsl  pelreHus
YpaBHEHUH B LIENBIX YUCIIAX.

Cucrema  ypaBHEHMH C  JByMs
IIEPEMEHHBIMU. PaBHOCHIIBHOCTB
cucrteM ypaBHeHui. Cucrema ABYX
JMHEWHBIX  ypaBHEHUHM C  ABYMs

IIEPEMEHHBIMH; PELLIEHUE N10JCTAaHOBKOMN
u croxeHueMm. PemeHue cucreM AByx
YPaBHEHUH, OOHO U3  KOTOPBIX
JIMHEWHOE, a Apyroe — BTOpPOM cTere-
Hu. [lpumepbl  pemieHuss  cUCTEM
HEJIMHEUHBIX YPaBHEHUMN.

Permtenue TeKCTOBBIX 3a7a4
aJIre0panyeckuM CriocoOOM.

Omnpenensit, SBIAETCS M Tapa YHWCENl peIIeHHEeM JIaHHOTO
YpaBHEHUSI C JBYMSI IEPEMEHHBIMH; MPUBOJUTH MIPUMEPHI PELICHUI
YpaBHEHMH C IBYMsI IE€PEMEHHBIMHU.

Pemrate 3amaun, anredpanyeckoil MOJENbI0 KOTOPBIX SBISIETCS
YpaBHEHHE C ABYMsI IEPEMEHHBIMU; HAXOIUTh LIEJIbIe PeIICHHUS
myreM nepebopa.

Pemrate cucteMsbl ABYX ypaBHEHUH C IByMs IEPEMEHHBIMH,
yKa3aHHbIE B CO/ICPKAaHHH.

Pemrate TeKCTOBBIE 3a7a4M aNreOpanuecKuM CIIOCOOOM: EPEX0IUTh
OT CJIOBECHOH (DOPMYITHPOBKHU YCIIOBUS 3a7auHl K alredpanyecKoi
MOJIEJIH IIyTeM COCTaBJICHHUS CUCTEMBl ypaBHEHUI; periaThb
COCTaBJICHHYIO CHCTEMY YpaBHEHMIA; HHTEPIPETUPOBATh PE3YIIbTAT.

9. HepaBenctBa (25 u)

UucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHCTBO ¢ OAHOM NIEPEMEHHOM.

PaBHOCUIIBHOCTB HEPABEHCTB.
JIuHeliHblE  HEpaBEeHCTBA C  OJHOM
IIEPEMEHHOM. KBagpartHsie
HEPABEHCTBA.

CucreMpl JMHEMHBIX HEPAaBEHCTB C

OJIHOY IIEPEMEHHON

@opMyJIMpOBATH CBOMCTBA YMCIIOBBIX HEPABEHCTB, UIUIFOCTPUPOBATH
UX Ha KOOPIUHATHOU MPAMOM, JOKa3bIBaTh are0Opanyeck;
IIPUMEHATH CBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a1a4.
Pacnio3naBathk n1uHENHBIE U KBapaTHbIC HEpaBeHCTBA. Pemars
JIMHEWHbIEC HEPABEHCTBA, CUCTEMBI JIMHEWHBIX HEPABEHCTB. Pemars
KBaJ[paTHbIE HEPABEHCTBA, HCIIOJIb3YS I'pauuecKrue MpeCcTaBICHUs

10. 3aBucumocTu Mexkay BessuduHamu (20 u)

3aBUCUMOCTb MEXK/y BEIMYNHAMU.
[IpencraBieHue 3aBUCUMOCTEN MEXKIY

BeIMYMHAMH B Buae  (GopMmyi.
Brruucnenus no popmynam.

IIpsimas [IPONOPLUOHAIBHAS
3aBUCUMOCTB:  3ajlaHue  (opMyIioii,
KOA(QQHUIMEHT MPONOPIMOHAIBEHOCTH;
CBONCTBA. IIpumepsl IIPsIMO

MPONOPIMOHATBHBIX 3aBUCUMOCTEH.
OOpatHas mponopLUUOHATbHAS
3aBUCUMOCTB: 3a1aHue POPMYIOi,>
KodppuLHEeHT 00paTHOI
MPONOPIMOHAIIHOCTH; CBOMCTBA.
[Tpumepbl 0OpaTHBIX TPOTIOPLIUOHATB-
HBIX 3aBUCHUMOCTEH.

Pemenue 3a1a4 Ha MPSIMYIO
NPONOPIHMOHAIBHYI0O M OOpaTHYIo
IPONOPIMOHAIBHYIO 3aBUCUMOCTH

CoctaBnsaTh HopMyIIbl, BRIpa)KAIOIINE 3aBUCIMOCTH MEXTY
BEJIMYMHAMH, BBIYUCIIATH MO (hOPMYIIaM.

Pacrnio3HaBath npsiMyro ¥ 00paTHYIO IPOTOPLHUOHATIBHbBIE
3aBUCUMOCTH. Perate TeKCTOBbIE 331a4K Ha IPAMYIO U 00OpaTHYIO
IIPONOPLIMOHAIBHBIE 3aBUCUMOCTH (B TOM YHCJIE C KOHTEKCTOM M3
CMEXHBIX JUCLUIUINH, U3 PeaIbHON KU3HN)

11. Yucaosble pynkuuu (34 u)

JlekapTOBbl KOOpAMHATHI HA IUIOCKOCTH.
I'paduueckast nHTEpHpeTaM ypaBHEHUS
C IByMs IT€PEMEHHBIMHU.

I'paduk nTUHEHHOTO ypaBHEHHS C ABYMS
NEpPEMEHHBIMH, YIIOBOW Ko3(durmeHt

npsMOH;  YCIIOBHE  MapauleIbHOCTH
IPSAMBIX.

I'paduky  mpocTeHIuX  HEIWHEHHBIX
ypaBHeHuii  (mapaboma,  rumepOona,
OKPY’KHOCTB).

I'paduueckast HMHTEpHpeTalUsi CHCTEMBI

Ctpoutsb rpaduku ypaBHEHUH C IBYMS IEpEMEHHBIMH.
KoHcTpynpoBaTh 5KBHBaJICHTHBIE PEUEBbIE BBICKA3bIBAHHS C
UCTIOJIb30BAHUEM aNreOpanyecKoro U TeOMETPUUYECKOTO S3BIKOB.
Hcnonp3oBath GyHKIMOHATIBHO-Tpaduyeckre mpeaCcTaBIeHUs s
peLIeHHs U UCCIIEIOBaHUsI YPAaBHEHUN U CUCTEM

Brruucnare 3HaueHust QyHKIUH, 3a1aHHBIX hopMyaamu (TIpu
HEO0X0AMMOCTH HCIIOJIb30BaTh KAJBKYJSATOP); COCTABIATh
TaONIUIBI 3HAYCHUN (DYHKITHIA.

Ctpouts 1o Toukam rpaduxu GyHkuuid. OnrceBaTh CBOMCTBA
(GyHKIMY Ha OCHOBE €€ TpauuecKoro MpeCTaBICHHUS.
MoenupoBaTh peajibHble 3aBUCMOCTH € TIOMOIIBIO (popMyIT U




YPaBHEHHH € ABYMsI IEPEMEHHBIMU

ITonstue byHKINH. Ob6nacte
OTpeNeNeHUus] U MHOXKECTBO 3HAYCHUU
¢ynkuuu. CriocoObl 3amaHust (yHKLIUH.
I'papux ¢ynkuuu. CpoiictBa (yHKIUH,

ux 0TOOpaxxeHne Ha rpaduke:
BO3pacTaHMe M yObIBaHUE (YHKLUH,
HyI (QYHKIUH, COXpaHEHHE 3HaKa.
Urenne W  TOCTpOCHHE  TrpaduKoB
byHKIUi.

[Ipumepsl  rpadukoB  3aBUCHUMOCTEH,

OTPaKAIOIUX PeabHbIE MPOLIECCHI.
@OyHKIMK, ONHCHIBAIOIIUE TMPIMYIO H
o0OpaTHyIo MPOMOPIOHAIBEHBIE
3aBHCUMOCTH, UX I'padUKH.

Jluneiinas GyHKIM, ee rpaduk u
CBOMCTBA.

KBangpatuunas ¢pyHKIus, ee rpaduk u
CBOMCTBA.

CreneHHble (QYHKIUH C HATYpaJbHBIMHU
nokazatensMu 2 u 3, ux rpapuku u
coiictBa. I'padpuxu ¢pynkuuit y = k/x, y
=, y = I

rpadukoB. MHTepnpeTHpoBaTh rpauKu peabHbIX 3aBUCUMOCTEH.
Hcnonp3oBath GyHKIMOHATBHYIO CUMBOJIMKY JUTSl 3aIIUCH
pa3zHooOpa3HbIX (PAKTOB, CBS3aHHBIX C PACCMATPUBAEMBIMHU
¢byHKUIMAME, 000Tramias OnbIT BHIIOIHEHUS 3HAKOBO-
CHUMBOJIMUECKUX JAeHCTBHI. CTPOUTH peueBble KOHCTPYKIIUH C UC-
M0JIb30BaHUEM (YHKITMOHATIBHON TEPMHUHOJIOTHH.

Hcnonp30BaTh KOMIBIOTEPHBIE TPOTPAMMBI JIJIs1 HCCIIE0BAHUS
MIOJIOKEHMSI HA KOOPIAUHATHOM TIIOCKOCTH rpauKoB (GyHKLIUH B
3aBHCHUMOCTH OT 3HaYeHUH K03(p(PHUIIMEHTOB, BXOJANINX B
bopmyy.

Pacnio3naBate BubI n3ydaeMbix GyHkimid. [Toka3siBaTh
CXEMaTUYECKH IOJIOKEHNE HAa KOOPIUHATHOM TIIOCKOCTH rpa)uKoB
(yHKIWit BUma y = kx, y = kx + b, y=\x, y = ax, y=ax’+c, y =
ax’ + bx+c, 63aBUCHUMOCTH OT 3HaUCHHUH KOd()PHUIMEHTOB,
BXOJAIIUX B (DOPMYJIBL.

Ctpouts rpaduku u3y4aeMbIX QYHKINH; ONMUCHIBATh UX CBOMCTBA

12. YucsoBble M0CJI€10BATEIbHOCTH. Apu(hMeTHYECKAs U reoMeTpuyieckas nporpeccuu (20 u)

Ilouarune YUCIIOBON
OCJIENOBATEILHOCTH. 3amanue
HOCJIEA0BATEIbHOCTH pPEKyppeHTHOM

bopmynoit 1 GopMysoii N-ro YjaeHa.
Apudmernueckas 1 reoMeTpuyecKast
nporpeccun. Dopmynsl  n-ro  4ieHa
apu(METHYECKOW U T'€OMETPHUYECKOM
IIPOrpecCuil, CyMMBI IIEPBBIX
n- wieHoB. M3o0paxeHue 4JIEHOB
apu(METHYECKOW M T€OMETPHUYECKOM
MPOTPECCUII  TOYKAMU KOOPAUHATHOM

IUIOCKOCTH. JIn"elHbI Hu
AKCIIOHEHIHAIBbHBIA  pocT.  CII0kKHBIE
MPOLEHTHI

[IpuMeHSTh WHIEKCHBIE O00O03HAYEHHUs, CTPOHUTH pEYEBHIC
BBICKa3bIBaHUSI C HCIIOJIB30BAHUEM TEPMHUHOJOTHM, CBS3aHHOM C
MOHATUEM TOCIEA0BATEIIBHOCTH.

BerancnsaTh wieHbl OCIeA0BaTEILHOCTEH, 3a1aHHBIX (OPMYITOit
N-r0  4ieHa WIM peKyppeHTHOH dopmynol. VYcTaHaBIMBaTh
3aKOHOMEPHOCTb B IIOCTPOCHUM  IIOCIEHOBATEIBHOCTH, €CIU

BBIMMCAaHbl TIEpBbIE HECKOJIBKO €€ WICHOB. M300pakaTh UJICHBI
[IOCJIEA0BATEIBHOCTY TOUKAMHU Ha KOOPAUHATHOM IIJIOCKOCTH.

Pacno3naBats apu(pMETHYECKYIO u r€OMETPUUECKYIO
MIPOTPECCUU TIPH PA3HBIX CIIOCO0ax 3aaaHusi. BHIBOAWTH Ha OCHOBE
JOKa3aTeNbHbIX  pacCykJIeHuid  ¢opMmynbl  o0Iero  4ieHa
apu(METHYECKON 1 T€OMETPUUYECKON MPOTPECCUii, CyMMBI TIEPBBIX JI
YJICHOB apHU(PMETUUYECKON M TreOMEeTpUYECKOM MPOrpeccHii; pemarhb
3aJ]auyl C UCIIOJIb30BAHUEM 3TUX (HOPMYII.

PaccmarpuBaTh INpuMepel U3 pPEANBHOM JKU3HU, MIUIKOCT-
pupyole U3MEHEHHEe B apu(MeTHYecKol Mporpeccud, B
reOMETPUYECKOM Iporpeccuu; MU300paxkaTb COOTBETCTBYIOLINE

3aBHCHUMOCTH IpapUUECKH.
Pematp 3a1aun Ha CIOKHBIE MTPOLIEHTHI, B TOM YMCJIE 3a7aud U3
peaabHOM MPAKTUKHU (C UCTIOJIB30BAHUEM KAJIbKYJISITOPA)

13. OnucarenbHasi cratuctuka (/2 y)

[IpencraBieHre JaHHBIX B BHJIE
TabJIHILI, JUarpaMm, rpadukos.
CnygaiiHast ©”3MEHYUBOCTb.
CraTtucTuueckue XapaKTepuCTUKU
Habopa JaHHBIX: cpeliHee
apupMeTHIECKOe, MeIMaHa,
HauOoJIbIlIee U HAaUMEHbIIEE 3HAYCHHUS,
pa3max, nucnepcus. PernpeseHraTuBHbIE
U Hepenpe3eHTaTUBHBIE BEIOOPKU

W3BnekaTh MHGOpMAIMIO U3 TAaOMUI] U JUArpamM, BBINOJHATH
BBIUMCIICHUS 10 TaONMMYHBIM JaHHBIM. Ompenenars no JuarpaMmmam
HauOOJIbIINE U HAUMEHBILUE JTAaHHBIE, CPABHUBATH BEJTMUNHBI.
Opranu3oBbeiBaTh HMH(pOpPMAIMIO B BUAE TaONMUI], CTOJOYATHIX W
KPYrOBBIX JHarpaMM, B TOM YHCII€ C MOMOIIBI0 KOMIBIOTEPHBIX
IpOTrpamM.

[TpuBOAMTH MpHUMEpPHI YMCIIOBBIX JAHHBIX (II€HAa, POCT, BpeMs Ha
JI0pory ¥ T. 1.), HaXOJWUTh CpeaHee apu(MeTHdYecKoe, pa3Max,
JHMCTIEPCUIO YUCIOBBIX HAOOPOB.

[TpuBoAMTH copepKaTeNbHbIE MPUMEPHl MCIIOJIB30BAHUS CPEIHUX H
IHMCTIEPCUU JUI ONHMCAaHUS JaHHBIX (YpOBEHb BOJBI B BOJIOEME,
CTIIOPTHUBHBIE MTOKA3aTEIH, ONPEIEICHUE TPAHUL] KIMMATHUECKUX 30H.




14. Cayuajiinbie cOObITHSI M BEPOSITHOCTD (/5 u)

IToHATHE O CIIy4aliHOM OIIBITE U
CIIy4aifHOM COOBITHH. DJIeMEHTapHbIe
coObITHs. YacToTa ciy4aifHOTO
coObITus. CTaTUCTUYECKHI TTOJXOT K
MOHATHIO BeposiTHOCTU. HecoBMecTHBIE
coObITus. POpMyIia CIIOKEHUs
BEpOSATHOCTEN. BepositHOCTH
MIPOTHBOIIOJIOKHBIX COOBITHH.
He3zaBucumplie coObITHS. Y MHOKEHHE
BEpPOSATHOCTEN. JJOCTOBEPHBIE U HE-
BO3MOJKHBIE COOBITHSL.
PaBHOBO3MO>KHOCTb COOBITHIA.
Kitaccnueckoe omnpenenenue
BEPOSITHOCTH

[IpoBoauTh CciydaiiHbIE DKCIIEPUMEHTHI, B TOM YHCJIE C MOMOIIBIO
KOMITBIOTEPHOTO MO/JIETIMPOBAHUS, MHTEPIPETUPOBATH ux
pe3ynbTaThl. BEIUUCIATE YaCTOTY CIIY4ailHOTO COOBITHSI; OLICHUBATH
BEPOSITHOCTh € TOMOUIBIO YACTOTHI, TOJYYEHHOU ONBITHBIM ITyTEM.
[TpuBOIUTE TpUMEPHI JOCTOBEPHBIX W HEBO3MOXKHBIX COOBITHH.
OOBSACHATH 3HAYUMOCTH MAJOBEPOSITHBIX COOBITHI B 3aBUCUMOCTH
OT UX IIOCJICICTBHUH.

Pematp 3aaun Ha HAXOXKICHUE BEPOSITHOCTEH COOBITHIA.

[TpuBOANTH MpPUMEPHI MPOTHUBOMOJIOKHBIX COOBITHIHA. Mcrosib30BaTh
IpU PELIECHUU 3aJlady CBOMCTBO BEPOSTHOCTEUW ITPOTUBOIOJIOKHBIX
CcOOBITHI

15. DuemeHTHI KOMOUHATOPUKH ([ Ou)

Pemenne KOMOMHATOPHBIX 33124
nepedopoM BapHaHTOB.
KomOuHaTOpHOE MPaBMIIO YMHOKEHUSI.
[lepecTanoBKM U paKTOpUAT

BrimosHATe mepebop BCeX BO3MOXKHBIX BApUAHTOB JJIsl Iepecydera
00BEKTOB WM KOMOMHAIHIA.

[TpuMeHSITh MPaBUIO KOMOWHATOPHOTO YMHOXKEHUS U PEIICHUs
3aJa4  HAa HaXOXKIEHHE 4Yucia OOBEKTOB WIM KOMOWHAIWI
(IvaroHanM  MHOTOYTOJIbHUKA, PYKOMOXKATHs, YHCIO KOJOB,
muQpoB, mapoJiei u T. I1.)

PacmoznaBate 3amauM Ha OMNpeAENeHHE YHUCIa TEePeCTaHOBOK H
BBITIOJTHSATH COOTBETCTBYIOITNE BBIUMCIICHHUS.

Pemarp 3agaud Ha BBIYHCICHHE BEPOSTHOCTU C NPUMEHEHHUEM
KOMOMHATOPHKH

16. MHo:kecTBa. JJjieMeHThbI Joruku ( 8 u)

MHOX€eCTBO,  3JEMEHT  MHOKECTBA.
3ajaHue MHOXECTB IE€PEUNCICHUEM
AJIEMEHTOB, XapaKTEPUCTUYECKUM
cBoiictBoM. CTaHmapTHbIE 0003HAUCHUS
YUCIIOBBIX MHOKECTB. [Tycroe
MHOXECTBO W €ro  0oOO3Ha4YeHHE.
[TonmuoxectBO.  OObeaMHEHHE U
[IEPECEUEHNE  MHOXKECTB,  Pa3HOCTb
MHOXeECTB. MinmocTpanus OTHOILIECHUM
MEXAY MHOXECTBAMH C IOMOUIbIO
nuarpamm Jiepa-BenHa.
Onpenenenne. AKCHOMBI M TEOPEMBI.
JokazarenbcTBO. JloKazaTenbCTBO OT
npotuBHoro.  Teopema,  oOparHas
nanHou. IIpumep u KoHTpIIpUMED.
WNmrocTpanyss  OTHOLIEHUM — MEXKIY
MHO>KECTBAMH C IIOMOILIBIO JAHarpaMMm
Olinepa-Benna.

ITonsaTne 0 PaBHOCUIIBHOCTH,
CIICZIOBAaHUH, yrnoTpebaeHune
JIOTUYECKUX CBSI30K ecau mo 6 mom u
monvko mom  cayyae. Jlormdeckue
CBSI3KU U, UU

[TpuBOAMTH IPUMEPHI KOHEUHBIX U OECKOHEYHBIX MHOKECTB.
HaxonuTh 00beMHEHNE U TIepeceyeHre KOHKPETHBIX MHOKECTB,
Pa3HOCTb MHOXECTB. [IpUBOAUTE IPUMEPBI HECIIOKHBIX

KJ1acCU( UK.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY U SI3BIK IIPU
peLIeHUH 3a1a4 B X0/1€ U3Y4YEHMsI PA3IMYHBIX pa3IelloB Kypca.
BocnpousBoauts popMyaHpoOBKHU OIpeaesieH i, KOHCTPYHPOBATh
HECJIOKHBIE OIPEEICHUS CAMOCTOSTENIBHO. BOCIIpou3BOAUTH
(OpMYITHPOBKH U JOKA3aTEIbCTBA U3YYEHHBIX TEOPEM, IIPOBOIUTH
HECJIOKHBIE JJOKA3aTeNIbCTBA CAMOCTOSTEIBHO, CCHUIATHCS B XO1€
000CHOBaHMI Ha OTIPE/IEICHUS, TEOPEMBI, AKCHOMBI.
NnnmroctpupoBaTh MaTEMaTUYECKUE TIOHATHUS U YTBEPKIACHUS
npuMepamu. Mcrnonb30BaTh IpUMEPBL U KOHTPIIPUMEPHI B
apryMeHTaluH.

KoHcTpynpoBath MaTeMaTH4ECKUE IIPEMIIOKEHUS C IIOMOLIBIO
CBSA30K ec/iu Mo 6 MOM U MOAbKO MOM Cllyyae, JOTUYECKUX CBA30K U,
unu

Hrtoro 312 ygac

I'eomeTpus 7-9 kiaaccol (208 4)

1. Ilpsimbie u yrasl (20 u)

Touka, npsmasi, IJI0CKOCTb.
Otpe3sok, ayd. Yroa. [Ipsamoit yroam,
OCTPBIN U TYIIOH YIJIBI, Pa3BEPHYTHIN
yroJi. BepTukaibHbIE U CMEXHBIE YIIIbL.

®opMynupoBaTh ONPEAETICHUS U WUTFOCTPHUPOBATH TIOHSATHS
OTpe3Ka, JIy4a; yriia, IpsMoro, 0OCTporo, Tyroro 1 pa3BepHyTOro
YIJIOB; BEPTUKAIBHBIX U CMEXKHBIX YIJIOB; OUCCEKTPHUCHI yIia.
Pacrnio3HaBath Ha yepTekax, n300paxarb, (GOPMYIHPOBATH




buccekrpuca yria u ee CBOMCTBO.
CBolicTBa yIJIOB € NapauIeIbHBIMU U
NEPIEHIUKYIIIPHBIMUA CTOPOHAMH.
B3anMHOe pacnoioskeHue npsiMbIX Ha
IIJIOCKOCTH: TIapaJlJIeNIbHBIE U IIepe-
CEKaIOIIUECS MPSMBIE.
[IepnenpukynspHble npsMble. TeopeMbl
0 MapaJuIeIbBHOCTU U
NEPIEHIUKYIISIPHOCTH NPSMBIX.
IlepnieHquKyIIsp ¥ HAKJIOHHAS K
npsimoid. CepeiMHHBIN EPIEHANKYIISP
K OTpE3KYy.

I'eomeTprueckoe MECTO TOUEK.
Meroa reoMeTpu4eCcKuX MeCT TOYEK.
CBoiicTBa OMCCEKTPUCHI yTIIa U Cepe-
JUHHOTO NEPIEHANKYIIAPA K OTPE3KY

OTIpeIeNIeHus MapaUIeTIbHBIX MPSIMBIX; YTJIOB, 00pa30BaHHBIX PH
[IEPECEYCHNUH ABYX NapaJUIEIbHBIX IPSAMBIX CEKYILEH;
NEPIEHAUKYIISPHBIX NIPAMBIX; IEPICHANKYJIIPA U HAKIIOHHOM K
IIPSIMOM; CEPENMHHOIO MEPIEHIUKYIAPA K OTPE3KY.

OOBACHATD, YTO TAKOE FEOMETPUUECKOE MECTO TOYEK, TPUBOIUTH
IIPUMEPBI FEOMETPUYECKUX MECT TOYEK.

@OopMyJIMPOBATH AKCUOMY ITapaAJUICIbHBIX IIPSMBIX.
@opMyJIMpOBATH U TOKA3bIBATh TEOPEMBI, BBIPAXKAIOLUE CBOWCTBA
BEPTUKAIBHBIX U CMEXKHBIX YIVIOB, CBOMCTBA U IPU3HAKU
MapaJuIeIbHbIX MPSAMBIX, O €IMHCTBEHHOCTH IEPIICHIUKYIISPA K
IIPSIMOM, CBOMCTBE NEPIEHAUKYJIIpA U HAKIIOHHOM, CBOMCTBAX
OUCCEKTPHUCHI yIJIa U CEPeIMHHOTO EPIEHIUKYIIPA K OTPE3KY.
Pemrate 3a1a4un Ha OCTPOEHHUE, JOKA3aTEIbCTBO U BEIYMCIICHUS.
Bb1aensaTe B ycI0BUM 3a7a4u YCIOBHE U 3aKitoueHue. Onupascey Ha
YCIIOBHE 3aJlauu, POBOAUTH HEOOXOUMBIE 10Ka3aTeIbHbIE
paccyxaeHus. ConocTaBiATh NOJyYEHHBIH PE3YIBTAT C YCIOBUEM
3aJ1a4u

2. Tpeyroabuuku (65 u)

Tpeyrosbauku. IIpsmoyroisHsle,
OCTPOYTOJIbHBIE U TYIIOYTOJIbHbIE
TpeyrojapHUKH. BeicoTa, MmennaHa,
OucceKTpuca, CpeiHss JINHUSL
TpeyroyibHuKa. PaBHOOEpEeHHBIE 1
PaBHOCTOPOHHUE TPEYTOJIbHUKH;
CBOMCTBA M MPU3HAKU PAaBHOOEIPEHHOTO
TPEYrOJIbHUKA.

IIpu3Haku paBeHCTBA
TpeyroJpHUKOB. IIpU3HaKky paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
HepaseHcTBO TpeyronbHUKa.
CooTHOLIEHNS MEX Yy CTOPOHAMHU U
yriaamu TpeyroyibHuka. Cymma yriioB
TpeyrojbHUKa. BHENIHNE yriibl
TPEYrOJIbHUKA, TEOPEMA O BHEIIHEM
yrie TpeyroyibHuka. Teopema Paneca.
[Tono6ue TpeyronbHUKOB; KO-
¢buruenT noaoous. [Ipuznaku mogodus
TPEYrOJbHUKOB.

Teopema [Tudaropa. Cunyc,
KOCHHYC, TAHT'€HC, KOTAHT€HC OCTPOro
yrja npssMOYroJIbHOTO TPEYroJIbHUKA U
yraos ot 0° 1o 180°; mpuBeneHne k
octpomy yriry. Pemenue
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYJIBL, CBSI3bIBAIOIINE
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
OJIHOTO U TOTO ke yriua. Pemenue
TPEYrOJBbHUKOB; TEOpEMA KOCUHYCOB U
TEOpeMa CUHYCOB.

3ameuaTelbHbIE TOUKU
TPEYrOJIbHUKA: TOUKH [1EPECEUEHUS
CEPEIMHHBIX NIEPIEHANKYIISIPOB,
OUCCEKTPUC, MEIMaH, BBICOT MIIH MX
IIPOAOJKCHU I

Pacnio3naBate Ha yepTexax, GOpMyIUPOBATH ONPEACIICHUS,
n300paXkaTh MPSAMOYTOJIbHBIN, OCTPOYTOJIbHBIN, TYNOYTOJIbHBIH,
paBHOOEIPEHHBIN, PABHOCTOPOHHUH TPEYTrOJIbHUKH; BBICOTY,
Menany, OUCCeKTPUCY, CPEAHION JTMHUIO TPEYTrOJbHUKA.
@opMyJIMpPOBATH ONPEACICHUE PABHBIX TPEYTOJIbHUKOB.
@opMyJIMpOBATH U JOKA3bIBaTh TEOPEMBI O IIPU3HAKAX PABEHCTBA
TPEYrOJIbHUKOB.

OOBACHATH U WUTIOCTPUPOBATH HEPABEHCTBO TPEYTOJILHUKA.
@opMyJIMpOBATH U TOKA3bIBATh TEOPEMBI O CBOMCTBAX U IIPU3HAKAX
PaBHOOEIPEHHOTO TPEYrOJIbHUKA, COOTHOIICHUAX MEXTy CTOPOHAMHU
U yIJlaMU TPEYroJIbHUKA, CYMME YIJIOB TPEYrOJIbHUKA, BHEIIIHEM
yIile TPEYroJIbHUKA, O CPEIHEN JIMHUHU TPEYrOJIbHUKA.
®opmynupoBaTh ONpeeIeHre OJ00HBIX TPEYTOJIbHUKOB.
®opMynupoBaTh U JOKa3bIBaTh TEOPEMBI O TIPU3HAKAX 110100Us
TPEYroJabHUKOB, Teopemy Paneca.

@opMyJIMpOBATH ONPEACICHUS U UIUTIOCTPUPOBATH IIOHATHS CUHYCA,
KOCHHYCa, TAHT'€HCA U KOTAHI€HCA OCTPOrO yIja IPsIMOYrOJIBHOIO
TpeyroJibHUKa. BeIBOAUTH GOpMyIIBL, BhIpaxKarolie (QyHKIIUU yriia
IIPSIMOYT'OJIBHOTO TPEYrOJbHUKA YEPE3 €r0 CTOPOHBI.
®opmynupoBaTh U A0Ka3bIBaTh Teopemy [ludaropa.
@opMyJIMpOBATH ONIPEAEIICHUs CUHYCA, KOCUHYCA, TAHTEHCA,
koTaHreHca yrinoB ot 0° 7o 180 BsiBoauTs Gopmyiisl,
BeIpaxkaromue Gynkmuu yrios ot 0° no 180° uepes pyHkumn
OCTPBIX yIi10B. @OPMYJIMPOBATE U PA3bACHITH OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. BRIUUCIATE 3HaUCHUE (HYHKLIIUU
yIJ1a 1o OJHOM U3 ero 3aAaHHbIX QyHKIMA. DOpMyTUPOBATH U
JIOKa3bIBaTh TEOPEMBI CHHYCOB U KOCHHYCOB.

@opMyJIMpPOBATH U JOKA3bIBATh TEOPEMBI O TOUKAX MEPECCUCHUS
CepeIMHHBIX MEPIEeHANKYIIPOB, OMCCEKTPHC, MeIMaH, BHICOT UITH
UX IPOJOJKEHUN.

HccenenoBaTh CBOMCTBA TPEYTOJIBHUKA € TIOMOIIBIO KOMIIBIOTEPHBIX
IIPOrpaMM.

Pemrate 3aga4n Ha IOCTPOEHHUE, JOKA3aTEIbCTBO U BEIUUCIICHUS.
BoiaensaTs B yclI0BUM 3a7a4X YCIIOBUE U 3aKIIFOUEHUE.
MogenupoBath yCcIIOBHE 3aa4y € IOMOIIBIO YepTeKa WIA PUCYHKA,
IIPOBOJIUTH JIOTIOJIHUTEIILHBIE IIOCTPOCHUS B XO/I€ PEILEHUS.
Onwupasich Ha JaHHBIE YCIOBUS 3a7a4H, IPOBOIUTH HEOOXOAUMBIE
paccyxaeHus. IHTeprnpeTupoBaTh MOJy4YE€HHBIN PE3YJIbTAT U
COIIOCTABJISITH €0 C YCIOBUEM 3a1a4K




3.

YeroipexyrojabHuku (20 u)

YersipexyroybHuk. [lapamnenorpamm,
TEOPEMBI O CBOICTBaX CTOPOH, YIJIOB U
JyaroHajel napajuieaorpaMma U ero
MIPU3HAKH.

[IpssMOyroapHUK, TEOPEMA O PABEHCTBE
JUaroHaJIey MPSAMOYTrOJIbHUKA.

Pom0, TeopeMa 0 CBOMCTBE AMAaroHaNCH.
Ksagpar.

Tpaneuus, cpeaHss JIMHUS TPANELNN;
paBHOOEIpeHHAs Tpaneuus

Pacnio3naBats, popMyarpoBaTh ONpeaeiIeHne 1 n300paxxaTh
napaiesiorpaMm, IpSMOYTOJIbHUK, KBaApaT, poMO, Tpamneluio,
PaBHOOEIPEHHYIO U MPSMOYTOJIBHYIO TPAIEIHH, CPEIHIO0 JTUHHIO
TparnenuH.

®opMynupoBaTh U JOKa3bIBATh TEOPEMBI O CBOMCTBAX M MPH3HAKaX
napajiesiorpaMma, psIMOYroJIbHUKA, KBajipaTa, poM0a, Tpareum.
HccenenoBaTh CBOMCTBA YETHIPEXYTOJIBHUKOB € IIOMOLIBIO
KOMIIBIOTEPHBIX TPOTPaMM.

Pemrate 3aaun Ha TOCTPOCHUE, T0KA3aTEIBCTBO M BHIUMCIICHUS.
MopaenupoBaTh YCIOBHE 3aJ[aui C MOMOIIBIO YepTexa Ul PUCYHKa,
MIPOBOJIUTH JIOTIOJIHUTEIBHBIE TIOCTPOEHUS B XOJI€ PEILICHHS.
Brienars Ha ueprexe KOHPUrypaluu, He0OX0IUMbIE JUIS
IpoBeACHUSI 000CHOBAHUH JTIOTUUECKUX

maroB peuieHust. THTepnpeTupoBaTh NOTy4YeHHBIN pe3yabTaT u
COIIOCTABJIATH €r0 C YCIOBUEM 3a1a4H

4. Muoroyroabauku (10 u)

MHoroyronsHuK. Beimykiisie
MHOTOYroJIbHUKH. [IpaBuiibHbIE
MHOT'OYrOJIbHUKH. TeopeMa o cymme
YIJI0B BBITYKJIOTO MHOTOYIOJIBHUKA.
Teopema 0 CyMMe BHEITHUX YIJIOB
BBIIIYKJIOTO MHOTOYTOJIbHUKA

Pacro3znaBaTh MHOTOYTOTBHHUKH, OPMYITHPOBATE OMPEACTICHUE U
MPUBOJAUTH TPUMEPHI MHOTOYT'OJIbHUKOB.

DopmMyIUpOBaTh U JOKA3BIBATh TEOPEMY O CYMME YIJIOB BBITYKJIOTO
MHOT'OYTOJIbHUKA.

HccnenoBaTtk cBOMCTBa MHOTOYTOJIBHUKOB C IIOMOIIBIO
KOMITBIOTEPHBIX IPOTPaMM.

Pemate 3agaun Ha 1OKa3aTENBCTBO U BBIUUCICHUSA. MoeupoBaTh
YCJIOBHUE 3aJ1a4U C MMOMOLIBIO YEPTEKA WIH PUCYHKA, TIPOBOJIUTH
JOTIOJTHUTEBHBIE TOCTPOEHUA B X01€ perieHus. THTepnpeTupoBath
MOJIYYCHHBIN PE3YJIBTAT U COMOCTABIISITh €r0 C YCIOBHEM 3a/1a4d

S. OKpyKHOCTb W KpyT (/5 u)

OxpyxHocth U Kpyr. lLlentp,
pamuyc, nuametp. Jyra, xopaa. Cekrop,
CerMeHT. B3aummHoe pacnosyioxeHue
IpsAIMOM u OKPYKHOCTH, IBYX
okpyxHocTed. KacaTenbHas u cekymias
K OKPY’KHOCTH, UX CBOMCTBA.

Bnucannbie u OIIMCaHHBIE
MHOT'OYTOJIbHUKHU. OKpyXHOCTb,
BIIMCaHHAas B TPEYTOJIbHUK, u
OKPYXKHOCTb, OnMCaHHas OKOJIO
TpeyroJjibHuKa! TeopeMsbl 0
CYyILLECTBOBAaHUU OKPYXXHOCTH,
BIIMCAaHHOM B TPEYroJIbHUK, u
OKPYKHOCTH, OIIMCAaHHOH OKOJIO
TpPEYroJbHUKA.

BnucanHbie U onucaHHbIe
OKPYXKHOCTH IIPaBUIIBHOTO
MHOT'OYTOJIBHUKA.

Dopmyisl TUISL BBIYHCIICHUS
CTOPOHBI IIPABUJIBHOTO
MHOT'OYT'OJIbHUKA; paanyca
OKPYXHOCTH, BIIMCAaHHOU B
IIPaBUJIbHBINI MHOTOYTOJIBHUK; paanyca
OKPYKHOCTH, ONMCAHHOM OKOJIO

MMPpaBUJIbHOI'O MHOTOYTI'OJIbHUKA

DopMyIUPOBATH ONIPEACIICHUS TOHATUI, CBSI3aHHBIX C
OKPYXHOCTBIO, CEKYIIIEH U KacaTelIbHOU K OKPYKHOCTH, YIJIOB,
CBSA3aHHBIX C OKPYKHOCTBIO.

@opMynupoBaTh U JOKA3bIBATh TEOPEMBI 00 YIiIax, CBSI3aHHBIX C
OKPYKXHOCTBIO.

N300paxkaTh, pacrio3HaBaTh U OMUCHIBATH B3aUMHOE PACTIOI0KEHUE
IIPSIMOM Y OKPYKHOCTH.

N306paxath 1 (GopMyaHpOBaTh ONPEAEICHUS BIUCAHHBIX U
OIIMCAaHHBIX MHOTOYI'OJIbHUKOB U TPEYIrOJIbHUKOB; OKPYKHOCTH,
BIIMCAaHHOU B TPEYrOJIbHUK, U OKPYKHOCTHU, OIIMCAHHOU OKOJIO
TPEYroJbHUKA.

@opMyJIMpOBATH U JOKA3bIBaTh TEOPEMBI O BIIMCAHHOW U OIIUCAHHOMN
OKPYXXHOCTSIX TPEYTOJIbHUKA U MHOTOYTIOJIbHUKA.

HccnenoBaTh CBOMCTBAa KOH(PUTypalnid, CBI3aHHBIX C OKPY>KHOCTBIO,
C IIOMOILBIO KOMIIBIOTEPHBIX IPOTPAMM.

Pemrate 3a1a4un Ha IOCTPOEHHUE, JOKA3aTEIbCTBO U BEIUUCIICHUS.
MogenupoBath yCcIIOBHE 3a[a4y € IOMOIIBIO YepTeKa WIA PUCYHKA,
IIPOBOJIUTH JIOTIOJIHUTEIILHBIE IIOCTPOCHUS B XO/I€ PEILEHUS.
Brienars Ha uepTexe KOHPUrypauu, He0OX0IUMbIE JUIS
NIPOBEACHUSI 000CHOBAHUH JIOTHYECKUX I1arOB PEIICHHS.
HHTepnpeTupoBaTh MOJIYYEHHBIN PE3YJIbTAT U CONOCTABIATh €r0 C
YCIIOBUEM 3aJ1a4H.

6. I'eomeTpnueckue npeodbpasosanus (10 v)

[Tonsitre o paBeHcTBE hUTyD.
[TonsiTHe MBIXEHUS: OceBasi U
[[EHTpaJIbHAsl CAMMETPUH,

OOBACHATH U WUTIOCTPUPOBATH IOHSATHUS paBEHCTBA UTYD,
no1o0usi. CTpoUTh paBHBIE 1 CHMMETPUYHBIE (DUTYPHI, BBITIOIHATH
NapaJuIeIbHbIN IIEPEHOC U TOBOPOT.




NapajuIeIbHbIN IIEPEHOC, IOBOPOT.
[Tonstue o mogo6uu Gpuryp u
TOMOTETHH.

HccnenoBaTth cBOMCTBA IBMKEHUI € IIOMOIIBI0 KOMIIBFOTEPHBIX
porpaMm. BBITIOTHATE MPOEKTHI IO TEMaM T€OMETPUIECKUX TTPE00-
pa30BaHUI Ha IUIOCKOCTH.

7. IllocTpoeHust ¢ NOMOIIBIO NMPKYJISl M JIMHelKH (5 u)

ITocTpoeHus ¢ MOMOLIBIO UPKYIIS U
nuHeliku. OCHOBHBIE 33/1a4y Ha
IIOCTPOEHHE: JEICHUE OTPE3Ka
[I0TI0JIaM; TIOCTPOEHUE YIila, PABHOTO
JAHHOMY; IIOCTPOEHHUE TPEYrOJIbHUKA
10 TPEM CTOPOHAM; IOCTPOEHUE
NEPIEHIUKYIIAPA K IPSIMOM;
MOCTPOEHHE OMCCEKTPUCHI YTIIa;
JIEJIEHUE OTpEe3Ka Ha 1 PaBHBIX YacTeil

Pemrate 3a1a4n Ha IOCTPOEHUE C IOMOIIBIO LIUPKYJISA U IMHEHKH.
Haxonuts ycnoBus CylecTBOBaHUS PEILICHHUS], BBITOIHATh
MOCTPOEHHE TOUYEK, HEOOXOAMMBIX JUISI TOCTPOEHUS HCKOMOM
(burypsl, 10Ka3bIBaTh, YTO MOCTPOCHHAs (PUTYpa yIOBJIETBOPSET
YCIIOBUSM 33J1a4uM (ONPEAENATh YUCIO PEMICHNUH 3ajaui IPHU KaKJI0M
BO3MOYHOM BBIOOPE TaHHBIX)

8. U3mepenne reoMmeTpu4ecKux BeJIMYMH (35 u)

Jiiiaa  orpe3ka. JIMHA  JIOMaHOM.
IIepuMeTp MHOTOYrOJIbHUKA.
Paccrosinne oT TOYKH 10 TIPSMOM.
Paccrosnue Mex 1y napauieIbHbBIMU
psIMbIMU. J[JIHA OKPY’KHOCTH, YUCIIO §;
JUIMHA 1YTH OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBHE
MEXK/ly BEJIMYMHOMN LIEHTPAJIBHOIO YIila
U JUIMHOW JyTY OKPY’KHOCTH.

[TonsTHe MoUIaM TIOCKUX (QUTYD.
PaBHOCOCTAaBIIEHHBIE U PABHOBEIMKUE
¢urypsr. [nomans npsiMoyroabHUKA.
[Imomaau napannenorpamma,
TPEYrOJIbHUKA U Tpaleuy (OCHOBHbIE
(bopmyibr). PoOpMyITbL, BEIpAKAIOIIUE
IJIOIIA(b TPEYrOJIbHUKA YEPE3 JBE
CTOPOHBI U YTOJI MEXIY HUMU; 4epe3
MIEPUMETP U PauyC BIMCAHHON OKPYXK-
HocTH; popmyna ['epona. [Tnomans
MHOroyrojpHuka. [momane kpyra u
wiomaab cekropa. COOTHOIIEHNE MEX-
Iy TUTOIIAISIMH TTOT00HBIX puryp.

OOBACHATH U WUTIOCTPUPOBATH OHATHE NTEPUMETPA MHO-
rOYrOJIbHUKA.

@opMyJIMPOBATH ONPEACICHUS PACCTOSHUSA MEXKIY TOYKAMHU, OT
TOYKH JI0 NIPSAMOU, MEXKAY MapaJICIIbHBIMU IPSIMBIMH.
@opmynupoBaTh U OOBSICHATH CBOWCTBA JUTMHBI, TPalyCHON MepbI
yIi1a, IJI0IAaIu.

@opMyJIMPOBATH COOTBETCTBUE MEKy BEIMYNHOM LIEHTPAIBHOIO
yIila U JUIMHOW yTU OKPYKHOCTH.

OOBACHATH U WUTIOCTPUPOBATH TIOHATHS PAaBHOBEIHUKUX U
PaBHOCOCTABJICHHBIX (UTYD.

BriBouTh popMysbl TuIomanei npsaMoyroibHUKa, ma-
pajuienorpaMma, TpeyrojibHUKa U TPAIeIiy, a Takxke GopMyiy,
BBIPAXAIOLLYIO IUIOMAb TPEYTOJIbHUKA Yepe3 JBE CTOPOHBI U YTOJI
MEXKy HUMH, JJIMHY OKPYKHOCTH, ILIOIIAb Kpyra.

HaxonuTh miomaabs MHOTOYrOJIbHUKA pa30MeHNueM Ha TPEYTOJIbHUKH
U YETBIPEXYTOJIbHUKH.

OOBACHATH U WUTIOCTPUPOBATH OTHOILIEHHE TUIOIIAIEH TTOJ00HBIX
¢buryp.

Pemate 3a1a4n Ha BEIYKMCIICHUE JIMHEWHBIX BEJIMYUH, TPALyCHOU
MEpHI yIJIa U IJIOLAAeH TPEYrOJIbHUKOB, YETHIPEXYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY’KHOCTH U IIJIOLIAIU Kpyra.
Onwupasch Ha JaHHbBIE YCIOBUS 3a/1a4, HAXOAUTh BO3MOKHOCTH
IpUMEHEHHs He00X0AUMBIX (POpMyI1, MPeoOpa3oBEIBATH (HOPMYIIBI.
Hcnonb3oBatk GopMyIibl Ist 000CHOBAHUS TOKa3aTeIbHbBIX
pacCcyKJIeHUH B X0Je perieHus. HTepnpeTHpoBaTh MOJTy4CHHBIN
pe3y/IbTaT U CONOCTABIATh €r0 € YCJIOBUEM 3aa4H -

9. Koopaunarsl (/0 u)

JlekapToBa KOOpJAMHATa Ha IUIOCKOCTH.

VpaBuenne npsamoil.  Koopaunatsr
cepenunbl  oTpe3ka. dDopmyna pac-
CTOSIHUSI ~ MEXIYy JBYMS  TOYKAMHU

MJIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.

OOBACHATD U WUTIOCTPUPOBATH NOHATHE JEKAPTOBON CHCTEMBI
KOOpAMHAT. BEIBOIUTH 1 MCTIONB30BaTh (POPMYITBI KOOPAMHAT Cepe-
JUHBI OTPE3Ka, paCCTOSHUSA MEKY JBYMSI TOYKAMHU INIOCKOCTH,
YPaBHEHUS NIPSAMOU U OKPYKHOCTHU. BBINIOJIHATH POEKTHI 110 TEMaM
UCIIOJIb30BAaHUs KOOPAUHATHOTO METOIA IIPU PELICHUN 3a1a4 Ha
BBIYMCJICHUS U JOKA3aTENbCTBA

10. BexkTopsl (10 u)

Bekxrop. [lnmna (Momyns) BeKToOpa.

PaBencTBo BCKTOPOB. KOHHI/IHeaprIC
BCKTOPHLIL. KOOpZ[I/IHaTBI BCKTOpA. VM-
HOXCHHC BCKTOpa Ha 4YHUCIO, CyMMa

BEKTOPOB, DPAa3l0KEHHUE BEKTOpa IO JABYM
HEKOJUIMHEapHBIM BEKTOpaM. YTOJI MEXAY
BekTopaMu.  CkaJsipHOE  NPOU3BEIECHUE
BEKTOPOB

DopMynHpoBaTh ONPEAETIEHNS U WITIOCTPUPOBATH IOHATHS BEKTOPA,
JUTMHBI (MOJYJIS) BEKTOpPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
BbraucnsaTh JUIMHY ¥ KOOPIUHATHL BEKTOPA.

Haxoauts yron mexay BeKTopamu.

BhIMonHATH onepanuy HaJl BEKTOPAMH.

BEINOAHATE MPOEKTHI 110 TEMaM HCHOJIB30BaHUS BEKTOPHOTO METOa IpU
PEIICHNH 33124 Ha BHIYMCIICHHSI U 10Ka3aTelnbCTBa

Pe3epe epemenu 8 u
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O IIPEJIMETA.

S kuaace
MaremaTnka.5 kiacc: yd4eOHHK [uis oOuieoOpa3zoBaTenbHbIX yupexnaenuit / H.S. Bunenkun, B.U.
’Koxos, A.C. UecHokos, C.U. Bapidypa. — M., 2015.
a. JlomoysHUTENbHAS IUTEPATYpA:

6 xaacc
H. 5. Bunenkun «Matematuka 6 kimacce». YUeOHUK aiisl 6 Kitacca o01ieo0pa3oBaTelbHBIX YIPEKICHUH.
— M.: Muemosuna, 2013

7 kiacce
Anrebpa-7:y4eonuk/aBrop: FO.H. Makapsrues, H.I'. Munmiok, K.H. Hemkos, C.b. CyBoposa,
IIpocsemenue, 2008 rox.

8 ki1ace
Anrebpa-8:yueOnuk/aBrop: FO.H. Maxkapeiue, H.I. Munmiok, K.H. Hemkos, C.b. Cysoposa,
IIpocsemenue, 2004 — 2007 ron.
Aranacsn JI.C. , Byry3oB B.®.,Kagomues C.b. u ap. ['eomerpus 7-9 knaccel. — M.: [IpocBenienue,
2010

9 kaacc
Anrebpa. Yuebnuk g 9 xnacca./ KO.H.Maxkpsraes, H.I'.Muniok, K.M.Hemkos, C.b.CyBoposa. -
M.:Ilpocsemenue, 2013.
I'eomerpus. Yueonuk mis 9 knacca./ JI.C.AtanacsH, B.®.byry3os, C.b.Kagomues u ap. - M.:
IIpocsemenue, 2013.



