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AnanTtupoBaHHas pabodyas mporpamMma Mo MareMaruke pazpaboTaHa Ha OCHOBE aBTOPCKOM
porpamMMBbl o MareMatuke, «COOpHUK MpUMEpHBIX pabouux nmporpamm» T.A. Bypmuctpoa (M.:
[Tpoceemienne, 2019) x yueonuky I'.B. Jlopodees,mpennaznadeHa st 00ydJarommxcs 5-9 Ki1accoB
C OrpaHUYCHHBIMU BO3MOKHOCTSIMHU 3/10poBbs (OB3) 1 HampaBiieHa HA pean3aluio
denepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OCHOBHOTO 0011ero 00pa3oBaHus

B cocras YMK Bxoaur:

e B.I'. lopodees, N.C. apeirun, C.b. CyBopoBa u np. «Matemaruka, 5», «MaremaTuka, 6»,

e B.I'. JlopodeeB, C.b. CyBopora, E.A. bynumoBuu. «Anredpa,7», B.I'. Hopodees, C.b.
CyBopoBa, E.A. bynumoBuu. «Anreopa,8», B.I'. [opodeeB, C.b. Cysopoma, E.A.
bynumoBwnu. «Anredpa,9»,

e JI.C. AtanacsH, B.®.byry30B, C.b.Kagomiies u ap. «I'eomerpust. 7-9 kiaccbi».

Bri6op nanHON MporpaMMel M y4eOHO-METOANYECKOTO KOMIUIEKCA ISl 00YJaromuxcs ¢
OB3 o00ycioBiaeH NPeeMCTBEHHOCThIO IIeJield 00pa3oBaHUsA, JIOTMKOH BHYTPHUIIPEIMETHBIX
CBSI3CH, a TaK)Ke BO3PACTHBIMU OCOOCHHOCTSIMH Pa3BUTHS OOYYAIOUIUXCS, W OMHPAIOTCS Ha
BBIYHCIIUTENbHbIE YMEHUS U HaBBIKU O0y4aIOUINXCs, MMOJIyYeHHbIE Ha ypokax mMareMaTtuku 1 — 4
KJIACCOB: HA 3HAHMM yYaIlUMHCSI OCHOBHBIX CBOMCTB Ha BCE ICHCTBHUS.

Pabouass mporpamma mo marematuke st oOydyarommxcss ¢ OB3 umeer neasn
OOHOBJIEHHUS TpPeOOBaHWH K YPOBHIO MOJTOTOBKHA OOYYAIOIIMXCS B CHCTEME ECTECTBEHHO-
MaTEMaTHYECKOro 00pa30BaHMs, OTpaKaollee BAXKHEUIIYI0 OCOOCHHOCTh IEJaroruyeckoit
KOHIICTIIINHM TOCYJaPCTBEHHOI'O CTaHJapTa - MEPEXO] OT CYMMbI «IIPEAMETHBIX PE3yJIbTaTOB» K
«MeTarpeIMETHBIM Pe3yJIbTaTaM.

Maremarnueckoe oOpa3oBanue oOydaromuxcs ¢ OB3 sBusercs oOs3arenbHON U

HEOTHEMIIEMOI YacThIO 001Iero 00pa3oBaHMs Ha BCEX CTYNEHSX IIKOJIBL.
l. I[lnanupyembie pe3ybTaThl.
JIM4uHOCTHBIE, MeTanpeMeTHbIE U PeIMETHBIE Pe3yJILTAThHI 0CBOCHHS Y4eOHOT 0
npeaMera ajs od0yqaromuxcs ¢ OB3.

N3ydyeHnne maTemMaTHKud B OCHOBHOM IIKOJIE J1a€T BO3MOXKHOCTh oOydaromumcs ¢ OB3
JOCTUYb CIAEAYIOLUIUX PE3yIbTAaTOB O0yUEHUS:
5-9 kaaccsl
JInyHOCTHBIMHU  pe3yibTaTaMH u3ydeHus mpenMera «MaremaTuka» (B
BUJIE CIICNYIONUX YYEOHBIX KypcoB: 5—6 kiacc — «MartemaTukay,
7-9 xnacc — «Anrebpa»
«["eomeTpusi») ABIAIOTCS CIENYIOIIME KaueCTBa!
® HE3aBUCHUMOCTH U KPUTUYHOCTH MBIIIICHHS,
® BOJIS U HACTOMYMBOCTH B IOCTUKEHUU LIEIH.
CpencTBoM JOCTHXKEHHUS ITUX PE3YIbTaTOB
SIBIISICTCSL:
e cucTema 33/1aHUl y4eOHUKOB;
e [pejAcTaBieHHas B Yy4yeOHHMKaxX B SIBHOM BHJI€ OpraHu3alus Marepuaiga IIo
MPUHIIMITY MUHUMAKCa;
® JCIIOJIb30BAHUE COBOKYITHOCTH TEXHOJIOTMI, OpPUEHTHUPOBAaHHBIX Ha pa3BUTHE
CaMOCTOSITENTLHOCTH M KPUTUYHOCTH MBILIUICHHUS: TEXHOJIOTUS MPOOIEMHOTO
JIMaJIora, TeXHOJIOTHS MPOAYKTUBHOT'O UTEHUSI, TEXHOJIOTHUS OLICHUBAHMUSL.

Memanpeomemnvimu pe3yibTaTaMy U3y4eHUs Kypca «MartemaTrukay sIBIsSEeTCs
(dbopMHpoBaHNE YHUBEPCATBbHBIX y4eOHBIX neiicTBuii (VY ).

Pecynamugnvie YV/I:
5-6-1 knaccot
® CaMOCTOSITENILHO  OOHapydicuéams U (HOPMYITUPOBATH  y4eOHYIO
po0JIemMy,ONIpeAeIIATh 1eJb YIeOHOH AesTEeNHbHOCTH, BHIOUPATh
TEMY TIPOEKTa;



®  8bl0BUcAMb BEPCUH PELICHUS MPOOJIEMbI, 0CO3HABATh (M MHTEPIPETUPOBATH B CIydae
HE0OXOIMMOCTH) KOHEUYHBIA pEe3yNbTaT, BHIOMPATh CPEACTBA JOCTHXKCHHS IIENU U3
MIPEIJIOKEHHBIX, a TAK)KE UCKATh UX CAMOCTOSITENIbHO;

® cocmaeniams (MHOUBUAYAJbHO WIM B TpyNIe) IUIaH peIeHus Mpo0JieMbl
(BBIMIOJTHEHUS TTPOCKTA);

e paboTas MO IJIAHYy, cGepsmb CBOM ACUCTBHUS C LENbI0O M, NPU HEOOXOAUMOCTH,
UCIPABIIATH OMINOKH CAaMOCTOSITENILHO (B TOM YUCJIE H KOPPEKTHPOBATH IJIaH);

e B JHAOTEe C YUYUTEIEM CO8EePUIeHCB08AMb CAMOCTOATEIBHO BBIPAOOTaHHBIC
KPUTEPHUU OIICHKH.

7-9-11 knaccot

® CaMOCTOSITENIBHO 0OHapydicueamsv WU opmynrupogams TpodIeMy B KIACCHOW H
WHIUBUAYAIbHON Y4eOHOH 1eATeIbHOCTH;

® gblOBUcAMb BEPCUU pEIIEHUS MpoO0JIeMbl, OCO3HaBaTh KOHEUHBIM pe3yJbTarT,
BBIOMpATh CpEACTBA JOCTHXKCHMSI LEIM U3 MPEIJIOKEHHBIX WM HX HCKATh
CaMOCTOSITENILHO;

e cocmaename (MHOUBUAYyalbHO WU B TpYIIeE) IUIAH pEUIeHUs IpOoOJieMbl
(BBIMOJTHEHUS TTPOCKTA);

® 1006upams K KaXI01 npodieMe (3a7ade) aIekKBaTHYIO €l TCOPSTHUECKYIO MOICITh;

e paboTas TO TMPEATIOKEHHOMY WJIH CaMOCTOSITENIBHO COCTAaBIEHHOMY IUIaHY,
UCNOIb306aMb HAPSIY C OCHOBHBIMH W JOMOJHHUTEIBHBIC CpEICTBAa (CIIpaBOYHAsS
JUTEpaTypa, CJI0KHbIE IPUOOPHI, KOMIIBIOTED);

®  NIaHUpPO6ams CBOIO MHIWBUIYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

® pabomamp MO CAMOCTOSITENILHO COCTaBJICHHOMY ILIaHY, CBEPSSICh C HUM U C LENbI0
NEeSTeNbHOCTH, WCHPAaBIsis OLIMOKHU, HCIONB3YysSd CaMOCTOSITENbHO TOA0OpaHHBIE
cpeacTna (B ToOM uucie u MHTepHer);

e CBOOOJHO 10/1b306ambCsl BHIPAOOTAHHBIMU KPUTEPUSMU OLIEHKH U CAMOOIICHKH,
UCXOJS U3 1IeJIM U UMEIOIIUXCS KPUTEPUEB, pa3indas pe3ylbTaT U CIIOCOOBI
e CTBHIA;

® B XOJIe IPEJCTABICHUS TPOCKTA 0a8amb OYEeHKY €ro pe3yibTaTaM;

® CaMOCTOSITENBHO 0CO3HABAMb TIPUUNHBI CBOETO YCIeXa UM HEeyCleXa U HaXOIUTh
CTIOCOOBI BBIXO/IA U3 CUTYAIH HEYCIIeXa,

® yuemb OyeHumsv CTENEHb YCHEIIHOCTH CBOEH HHIWBHYaTbHOU 00pa3oBaTeNbHOM
NeSTeTbHOCTH;

® OJasamb OyeHKY CBOWUM JIMYHOCTHBIM KAauyeCTBaM M 4YepTaM XapakTepa («KakoB s1»),
OTIPEICTISATh HAMPABJICHUS CBOETO PAa3BUTHUSA («KAKHM S XOUY CTaThy», «4TO MHE s
9TOTO HAJO CIAEIATh).

Cpeocmeom popmuposanus perynsaTuBHBIX Y'Y J] ciiykaT TEXHOJIOTHS MPOOJIEMHOTO THaIoTa
Ha OJTame WU3YYeHHs HOBOTO Marepuaja W TEXHOJOTHS OICHHBAHHS 00pa30BaTeIbHBIX
JOCTUKEHUH (y4eOHBIX yCIIEXOB).

Ho3nasamenvuvie YY/I:
5-9-it knaccwi

®  AHANU3UPOBAMDb, CPABHUBAMD, KlACCUPUYUPOsamb U 0000uamsb aKTHl U SBICHUS,

® ocywecmensims CpaBHEHUE, CEPUAINIO U KIacCU(DHUKAINIO, CAMOCTOATEIHHO BEIOUpast
OCHOBAHUS ¥ KPUTEPUH ISl YKa3aHHBIX JIOTHYECKUX OTepaIuii; CTpOUTh
KJIaCCU(UKALIUIO MTYTEM TUXOTOMHUYECKOTO JIeTICHHs (Ha OCHOBE OTPUIIAHNA );

e cmpoums JOTHYECKA 000CHOBAHHOE PACCYK/CHHE, BKIIFOYAIOIIEe YCTAaHOBIICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3CH;

® Co30asamb MaTeMaTUIECKUE MOJICIH;



® COCTaBJIATh TE3UCHI, PA3JIMYHbIE BHUJIbl IUIAHOB (IIPOCTBIX, CIOXKHBIX U T.IL.).
[IpeoOpa3oBbiBaTh HMH(GOPMAIMIO M3 OMAHOTO BHJA B JPYroil (Tabiauily B TEKCT,
TUarpaMMmy M 1p.);

®  gulyUMbIGAMb BCE YPOBHU TEKCTOBOI HH(pOpMaLUY.

yMemb onpedenams BO3MOXKHbIE MICTOUHUKU HEOOXOAMMBIX CBEJICHHUU, TPOU3BOIUTH

MOUCK MH(OPMALIUH, AaHAIU3UPOBATh U OLIEHUBATh €¢ JOCTOBEPHOCTb.

® [IOHMMAas MO3UIMIO APYroro 4elOBeKa, paziuyams B €ro Peyd: MHEHHE (TOUKY
3peHHs), JOKa3aTeNbCTBO (apryMEHTHI), (PaKThl; TUIOTE3bI, aKCUOMBI, Teopuu. Jlis
3TOr0 CaMOCTOSITENIbHO HCIOJb30BaTh pa3IM4yHble BHJBI YTEHUs (M3ydarollee,
IIPOCMOTPOBOE, 03HAKOMUTEIBHOE, IOMCKOBOE), IPUEMBI CITYIIAHHUS.

® caMOMy c030asamb UCTOYHUKU MHGOPMAIIUU PA3HOTO TUTIA U JIJIS Pa3HBIX AyAUTOPHA,
co0roaaTh MHOOPMAIIMOHHYIO TUTHEHY U MpaBuiIa MH()OPMAIIMOHHON 0€30MaCHOCTH;

® yMemb UCNOIBL306aMb KOMIBIOTEPHBIE M KOMMYHUKAIIMOHHBIE TEXHOJOTHH Kak
WHCTPYMEHT JJisi JOCTHKCHHSI CBOMX IIeeil. YMETh BHIOMpaTh aJCKBAaTHBIC 3ajade
WHCTPYMEHTAJIbHBIE MPOTPaMMHO-AIIaPATHBIC CPEJICTBA U CEPBUCHI.

Kowwynuxamuensie YV/I:
5-9-11 knaccwt
®  CaMOCTOSITENIBHO Op2aHU308b16amb Y1eOHOE B3aUMOJICHCTBUE B TPYIIE (ONpeaesaTh
oO11ue 1eu, JoOroBapuBaThCs APYr ¢ APYTOM H T.11.);
® OTCTaWBas CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMeHmbl, IOATBEpKIas ux (pakTamu;
B JIMCKYCCUU YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;
YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JIOCTOMHCTBOM NPU3HABAMb
OIIMOOYHOCTh CBOETO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;
® [OHUMAs MO3UIIUIO IPYTOT0, pa3iuyams B €ro peun: MHEHUE (TOUKY 3peHusi),
JI0Ka3aTeNIbCTBO (apryMEHTHI), PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHUH;
® yMemb B3TJIAHYTh HA CUTYAIMIO C HHOM MO3UIIUU U 00208aApUBAMbCs C THOIbMUA UHBIX
MO3UIUNA.
Cpeocmeom ¢hopmuposaruss KOMMYHUKATUBHBIX Y VY][ Ciy)aT TEXHOJIOTHS MPOOJIEMHOTO
nuanora (moOyXIamuid U MOJBOASIINN TUAOT) U OpTaHu3alus padoThl B MalbIX TpyIax,
TaKKe MCIOJIb30BaHUE HA YPOKaX PJIEMEHTOB TEXHOJIOTUU MTPOTYKTUBHOTO YTCHHUSI.

IpeameTHbIMu pe3yibTaTamu obydaronuxcs ¢ OB3 uzydyenust npeamera «MatemaTukay
SIBJISIFOTCS CTICAYIOIINE YMEHHS.
5-i kaacce

Hcnonvzoeams ipyu pelICHUN MaTeMaTHYECKUX 337a4, UX 000CHOBAHHUHU M MIPOBEPKE
HAaWJICHHOTO PEIICHNs 3HAHME:
®HA3BaHWU W TOCIEAOBATEIHPHOCTH YUCEN B HaTypaibHOM psty B mpenenax 1 000 000 (c
KaKOro YMclia HAYMHACTCS ITOT PsiJl, KaKk 00pa3yeTcsi Kax10e CICIYIOIIee YUCIO B 3TOM

pany);

eKaKk oOpasyercs KaxJas CleAyrollas CueTHasl eIMHUIIA;

®Ha3BaHUS U MOCJIEI0BATEIbHOCTh Pa3psAI0B B 3aMCH YUCIIA;

®Ha3BaHUS U MOCJIEI0BATEILHOCTD MEPBBIX TPEX KIIACCOB;

®CKOJIBKO Pa3ps/IOB COAEPKUTCS B KaXJI0M KJI1acce;

®COOTHOUICHHE MEXAY pa3psiiaMu;

®CKOJIBKO €MHHUILI KaKIOT0 KJlacca COAEPKUTCS B 3aIMCH UUCIIA;

®KaK YCTPOEHA MO3ULIMOHHASA JECITUYHAS CUCTEMA CUMCIICHUS;

®C/IMHULIBI U3MEPEHNUS BEIWYNH (JIJIMHA, Macca, BpeMs, IUIOIIA/b), COOTHOIIEHUSI MEXITY
HUMU;



¢ YHKIIMOHAJIHLHOU CBA3M MEXKIY IpyHIaMH BeITUYHH (1leHa, KOJTMYECTBO, CTOMMOCTB;
CKOPOCTb, BpEeMsI, PaCCTOSIHUE; TPOU3BOAUTEILHOCTh TPYAA, BpeMs pabOThI, padoTa).
Buinonnams ycraple BeruncieHus (B mpeaenax 1 000 000) B ciayyasix, CBOJUMBIX K

BbIYMCIICHUSAM B nipenenax 100, 1 mucbMEHHbIE BBIUUCICHUS B OCTAIBHBIX CIIy4asiX; BBHITIOJIHIThH
MIPOBEPKY MPABUILHOCTH BHIYHCICHUM;

eguinonHsms yMHoxxkenue u nenenne ¢ 1 000;

®3b14LCIAMb 3HAUCHUS YUCIIOBBIX BBIPAXKEHUH, conepxkamux 3—4 neiictBus co ckoOkaMu u
0e3 HUX;

*pACKIA0bIGamMb HATYPAITLHOE YHCIIO Ha MIPOCTHIE MHOKUTEIH;

®Hax00umb HanOOIBIINKA 00N AETUTETh U HAaMMEHbIIIee 001ee KpaTHOE HECKOJIBKUX
qHCen,;

epeutamsb IPOCTHIC U COCTABHBIC TEKCTOBBIC 3a/1a4H;

®8LINUCHLIBAM b MHOKECTBO BCEBO3MOXHBIX PE3YIbTATOB (MCXOIOB) MPOCTEUIINX CITyYailHBIX
IKCIIEPUMCHTOB;

®1HAX00UMb BEPOATHOCTH MPOCTEHIINX CITyYaiHBIX COOBITHIA,

epewams ynoOHbIM it ceOsi crmocoOoM (B TOM YHCIE M C TOMOIIBIO TaOuuIl U rpadoB)
KOM6I/IHaTOpHI)I€ 3ala4yui: Ha NEPCCTAHOBKY U3 TpéX OJICMCHTOB, IIPAaBUJIO NPOU3BCACHH,
YCTAHOBJICHHE YHCIIa TIap HAa MHOKECTBE U3 3—5 3JIEMEHTOB;

epeuiams yIOOHBIM JJIst ceOst CTOcOOOM (B TOM YHCIIC U C IIOMOIIBI0 TaOJUIT U TpadoB)
JIOTHYECKUE 3a/1a4H, COACpIKaIIre He 0oJiee TPEX BhICKA3bIBAHHIA;

eyymams MHYOPMAIUIO, 3AITMCAHHYIO C TOMOIIBIO TUHEHHBIX, CTOJIOYATHIX U KPYTOBBIX
JMarpamm;

ecmpoums MPOCTEHIITNE JTMHEHHBIC, CTOJIOUAThIE U KPYTOBBIC JIUAarPaMMBbI;

® HaxoO0umb PELIEHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajad, B KOTOPBIX
UCTIOJIB3YIOTCSl MATEMATHYECKHIE CPEIICTBA,

® c030aéamv MPOAYKT (PE3yIbTAT IPOCKTHOMN NEATSILHOCTH ), ISl U3YYCHUS U ONUCAHHS
KOTOPOT'O KCIIOJIb3YIOTCS MAaTEMAaTHYECKUE CPEIICTBA.

6-# kaace

Hcnonvzo6amsb TIpH pelICHUA MaTEeMaTHYECKUX 3aJ1a4d, UX 00OCHOBAHUH U TIPOBEPKE

HaWJICHHOTO PEIICHNs 3HaHUE O:

®ICCATUYHBIX IPOOSX U TIPABHIIAX ICHCTBUH C HUMU;

®OTHOIIICHHUSAX U MPOIOPLHUAX; OCHOBHOM CBOIMCTBE MPOMOPIIUHY;

®TIPSIMOM U OOPAaTHOM TIPOIIOPIIMOHATIBHBIX 3aBUCUMOCTSIX M MX CBOMCTBAX;

®TIPOIICHTAX;

®1ICITBIX U IPOOHBIX OTPHUIATEIBHBIX YHCIIAX; PAIIMOHATBHBIX YHCIIaX;

eTIpABUIIC CPABHEHUS PAIMOHAIBLHBIX YHCET,

eTIpaBHJIAX BBITIOJHEHUS ONEPAIMA HAJ| PAIMOHATLHBIMH YHCIIAMH; CBOMCTBAX OIICPAIIHA.
Cpasnueamsv NecITUIHBIE TPOOH;

®GbINOIHAMb OTIEPAITIH HAJT JIECATUIHBIMH JPOOSMHU;

®1peobpa30evieamsv NECATUIHYIO APOOh B OOBIKHOBEHHYIO 1 HA00OPOT;

®OKpY2/isimb TENbIe YACia U AeCATUIHBIC TPOoOH;

®Hax00umsv MPUOTHKCHHBIC 3HAUCHUSI BEJIMUMH C HEJJOCTATKOM M U30BITKOM;

*3bINOIHSMb TIPUOITMKEHHBIC BEIYUCIICHHUS U OTICHKY YHCIIOBOTO BBIPKEHUS;

eO0eiumb YUCIIO B JTAHHOM OTHOIIICHUH;

®HaxX00UmMb HEU3BECTHBIN YJICH TIPOMOPITUH;

®HaxX00umsb TAHHOE KOJHYECTBO MPOIIEHTOB OT YHCIA M YUCIIO TI0 U3BECTHOMY KOJMYECTBY
MIPOIIEHTORB OT HETO;

®1HAX00UMb, CKOJIIBKO TIPOIIEHTOB OJTHO YHCIIO COCTABIISIET OT IPYTOTo;

®ygeuuUBams ¥ YMEHBIIATh YHCIIO HAa JJAHHOE KOJMYECTBO MPOIEHTOB;

epewams TEKCTOBBIC 337]a91 Ha OTHOIICHUS, IIPOITIOPIIMH U ITPOIICHTHL;



ecpasHueams Ba PALMOHAIBHBIX YUCIIA;

®GbINONHAMb ONIEPALlMM HAJ pallMOHAJIbHBIMU YHCIIAMU, UCIIOJIb30BaTh CBOMCTBA Olepanuil
JUISL YIIPOILIEHUSI BBIYMCIICHUM;

epeutams KOMOMHATOPHBIE 33/1a4U C IIOMOIIBIO MTPaBUJIa YMHOXKECHHUS,

®HaX00UMb BEPOSITHOCTU MPOCTEUIUX CIYYaHBIX COOBITHIA,

epeuiams TPOCTEUILNE 33/1a4U HA OCEBYIO U LICHTPAJIBbHYI0 CHMMETPHIO;

epeuiamsb MPOCTEUIINE 33a]]aUl HA Pa3pe3aHue U COCTaBIEHUE TeOMETPUIECKUX PUTYP;

®HAX0O0UMb PEIICHUS «GKU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 33124, B KOTOPBIX HCIIOJIB3YIOTCS
MaTeMaTUYECKHUE CPE/ICTBA;

ecoz0asams NPOAYKT (pe3yabTaT IPOEKTHON AESITEIbHOCTH), ISl U3yYEHUS U OIMCAHUS
KOTOPOT'0 MCIIONIb3YIOTCS MaTeMaTHUYECKHUE CPEACTBA.

Auaredpa 7-i kJaace
Hcnonvzoeams Tipu pellicCHUN MaTEeMaTHIECKUX 3371a4, UX 0OOCHOBAHHUH U MPOBEPKE
HaWJICHHOT'O PEIICHUs 3HaHUE O:
®HATYpaJIbHBIX, LIEJIbIX, PALIMOHATBHBIX, HPPALIMOHATIBHBIX, JEHCTBUTEIBHBIX YU CIIAX;
®CTEIIECHU C HATypaJlbHBIMH MOKA3aTEISIMU U UX CBOMCTBAX;
®OIHOWICHAX U MMPABUJIAX JICUCTBHUI C HUMU;
®MHOTIOWICHAX W MpaBUjax JACUCTBUI C HUMU;
ehopMyJIaX COKPAIICHHOTO YMHOXCHHSI,
®TOKJIECTBAX; METOAAX JOKA3aTeJIbCTBA TOKIECTB;
®JIMHEHHBIX YPABHEHUSX C OJHOW HEU3BECTHOM U METOJIaX UX PEIICHHUS;
eCUCTEMAX JIBYX JIMHEMHBIX YPABHEHU C IByMsI HEU3BECTHBIMHU U METOJAX UX PELICHUSI.
e Boinonnams AEUCTBUSA ¢ OTHOWICHAMH U MHOTOYJICHAMU;
®)3Ha8aMb B BIPAKEHUAX (POPMYJIIbI COKPALICHHOTO YMHOKEHUS U PUMEHSITh UX;
®pACKIA0bI8AMb MHOTOUWICHBI HA MHOXKUTEIIN;
®GbINOIHAMb TOKAECTBEHHBIE IPEOOPA30BAHUS LIEbIX aNTreOpanyecKuX BhIPaKEHHII;
®00Ka3b18ams MPOCTEHIINE TOXKIECTBA;
®HAX0O0UMb YUCIIO COYETAHUM U YHCIIO Pa3MEIICHHI;
epeuiamy TMHEWHbIE YPAaBHEHUS C OJTHOM HEU3BECTHOM;
epeuiams CUCTEMBI JIBYX JINHEUHBIX YPAaBHEHUN C JBYMSI HEU3BECTHBIMU METOJIOM
MOJCTAHOBKU U METOJIOM aJIre0panveckoro CJI0KEeHHUS;
epeuiamsb TEKCTOBBIE 3a/1a4 C MOMOIIBIO JIMHEWHBIX YPABHEHUIN U CUCTEM;
®HaX00UMb PEUICHUS GKU3HEHHBIX)» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX HCIOIB3YIOTCS
MaTeMaTUYECKUE CPENICTBA;
ecoz0asams MPOAYKT (pe3yabTaT MPOESKTHON ACSITETFHOCTH), ISl U3yYEHUS U OMHCAHUS
KOTOPOT'O HUCHOJIb3YIOTCSI MAaTEMaTHYECKUE CPEICTBA.

I'eomerpus 7-i kiaace
Hcnonv3z06amsb TIpH pellIeCHUH MaTeMaTHUECKUX 3ajayd, UX 0OOCHOBAaHUH U MPOBEPKE
HaWJIEHHOT'O PEILIECHUs 3HaHUE O:
®OCHOBHBIX T€OMETPUYECKUX MOHATHUAX: TOUYKA, IIpsiMas, INIOCKOCTh, JIyd, OTPE30K, JOMaHas,
MHOI'OYTOJIbHUK;
eOIpeIeTICHUH YTi1a, OUCCEKTPUCHI YIJIa, CMEXKHBIX U BEPTUKAJIBHBIX YIJIOB;
®CBOMCTBAX CMEXHBIX U BEPTUKAIIBHBIX YIJIOB;
®OIIpe/ICNICHNH PABEHCTBA T€OMETPUIECKUX (PUTyp; MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;
®TeOMETPUYECKHX MECTaX TOUYEK; OUCCEKTpHUCE yrila U CEpeIMHHOM MEPIEeHANKYIIpE K
OTPE3KY KaK TrCOMCTPUUCCKNX MECTAaX TOUCK,
®OIIPEICTICHUY NTapAJIIENIbHBIX IIPSMBIX; IPU3HAKAX U CBOMCTBAX MapajlICIbHbIX IIPSIMBIX;
®aKCHOME NapalJIEIbBHOCTH U €€ KPAaTKOH UCTOPHH;



e(opMyIsie CyMMBI yIJIOB TPEYTOJbHUKA,;

®OIPEICIICHUU U CBOMCTBAX CPEIHEN JTMHUU TPEYrOJIbHUKA;

eTcopeme Paieca.

o/Ipumensams CBOICTBA CMEXHBIX U BEPTUKAJIbHBIX YIJIOB IIPU PELICHUM 33]1a4;

®1ax00umb B KOHKPETHBIX CUTYallUsIX PaBHbIC TPEYTOJIbHUKU U JOKa3bIBaTh UX PABEHCTBO;

®)yCcmanasaIuéams NapajlIeIbHOCT IPSMBIX X IPUMEHATH CBOMCTBA MApaJUIEIbHbBIX IPSIMBIX;

®NpUMEHSAMb TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA;

®1/CNONIL306aMb TEOPEMY O CPEHEH JIMHUU TPEYroJIbHUKA U TeopeMy Dajteca Ipu pelIeHUU
3a1ad4;

®1aAX00UMb PEILIEHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33124, B KOTOPBIX HCIIOJIB3YHOTCS
MaTEMaTHYECKHUE CPEACTBA;

eco30asams NPOAYKT (PE3yNbTaT IPOCKTHOM AEATEIBHOCTH), Ul U3YYEHUS U OMHUCAHUS
KOTOPOI'0 MCIIONB3YIOTC MaTEMaTUIECKUE CPEACTBA.

Aunreopa 8-i kaace
Hcnonv306ams TIpH peILICHUA MaTEMaTHYECKUX 3a71ad, UX 0OOCHOBAaHUH U TIPOBEPKE
HAWJCHHOTO PEIICHUSI 3HAHHE O:
eaireOpanveckoit 1podu; OCHOBHOM CBOMCTBE Apo0H;
eTIpaBUIIaX JEHCTBUI C adredpanyecKuMu ApoosiMH;
®CTETICHAX C LIETBIMU MTOKA3aTeSIMU U UX CBOMCTBAX;
®CTAHJIAPTHOM BHUJIEC YHCIIA;

k o
epyukumax y=Kkx+b, y=x?, Y=",uX CBOiicTBax 1 rpaduxax;
X

®TIOHATUH KBAJPAaTHOTO KOPHS M apU(PMETHIECKOTO KBaIPaTHOTO KOPHSI,;

eCBOMCTBaxX apu(METUUECKUX KBAJPATHBIX KOPHEH;

epyHKIIUHU Y = Jx , eé cBoiicTBax u rpaduke;

eopmyIie A KOpHEH KBaJIpaTHOTO ypaBHEHHUS;

eTeopeMe Buera 11 npuBEeIEHHOTO U 00I1IEr0 KBaIpaTHOTO ypaBHEHUS;

®OCHOBHBIX METOJ[aX PELIeHUS 1IeJIbIX PALlMOHAIbHBIX YPABHEHUIN: METO/IE pa3IoKEHUsT Ha
MHOKHUTEJH U METOJIE 3aMEHBI HEN3BECTHOM;

®METO/Ie pelIeHUs IPOOHBIX PAllMOHAIBHBIX YPABHEHUH;

®OCHOBHBIX METOJ[aX PELIEHUS] CUCTEM PAllMOHAIbHBIX ypaBHEHUI.

eCokpawams anredpandeckue 1poou;

*3bIN0NHAMb apU(PMETHIECKUE IEHCTBUS C alreOpandyeckuMU Ipo0smMu;

®1/CNOb306aMb CBOWCTBA CTETICHEH C IIEJIBIMU [TOKa3aTesIMU PU PEILICHUY 3a/1a4;

®3aNUCbIBAMb YNCIIA B CTAHAAPTHOM BUJE;

®8bINOHAMb TOXKAECTBEHHBIE TPE00Pa30BaHMsl pallMOHAIbHBIX BHIPAKEHUI;

ecmpoums rpaduKu kuuii Y =kx+b, y= X2, Y=" u ucnonb3oBaTh UX CBOWCTBA MpHU
p p YH « p

perieHnu 3a1a9;
*sbiyUCIAMb APUPMETHIECKHUE KBAPATHBIE KOPHU;
enpuMeHsimsb CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX KOPHEH MpU PEIICHUH 3a/1a4;
ecmpoums rpaduk GYHKIHH Y =+/X M HCIIOIB30BATH €TO CBOICTBA IIPH PELICHHH 331a4;
epeuiamsy KBaJIpaTHBIE YPABHEHUS;
enpumensims TeopeMy Bueta npu pemeHun 3anad;
epeuiamy 1eNble PAIMOHAIbHBIE YPABHEHHS METOJIOM Pa3JI0KEHUSI HA MHOXHUTETH 1
METOJOM 3aMEHbI HEU3BECTHOM;
epewiams APOOHBIE yPaBHEHUS;
epeuiams CUCTEMBI pallMOHANIBHBIX YPAaBHEHUH;



epeuiams TEKCTOBBIE 33J1a4M C MOMOIIBIO KBAJPATHBIX U PAallMOHAIBHBIX YPAaBHEHHM U MX
CUCTEM;

®HaX00UMb PENICHUS GKU3HEHHBIX)» (KOMIIETEHTHOCTHBIX) 33124, B KOTOPBIX HCIOJIB3YIOTCS
MaTeMaTUYECKHUE CPE/ICTBA;

eco30asams NPOAYKT (pe3yabTaT MPOCKTHON ACSITEILHOCTH), IS U3yYEHUS U OMUCAHUS
KOTOPOT'0 MCMOJb3YIOTCS MaTEMaTUYECKUE CPEICTBA.

I'eomerpus 8-i knace
Hcnonvzo6amsb NIpH pelLICHUH MaTEMaTHUECKUX 3ajay, UX 0OOCHOBAHUM U IIPOBEPKE
HallIeHHOT O pelIeHnsl 3HaHUE O:

eOIIpeIeIICHUH MapajuieorpaMma, pom0a, MpsiMOyrojbHUKA, KBapaTa; UX CBOMCTBAX U
IIPU3HAKAX;

®OIIPECIICHUH TPANIELMH; JIEMEHTaxX Tpareluy; TeoOpeMe O CpeIHEH JTMHUN TpalreLuH;

®OIIpEIETICHUH OKPYKHOCTH, Kpyra U UX 3JIEMEHTOB;

eTEOpeMe 00 U3MEPEHUH YIJIOB, CBSI3aHHBIX C OKPY’KHOCTbIO;

®OIIpE/ICTICHUH U CBOMCTBAX KacaTeIbHbIX K OKPY>KHOCTH; TEOPEME O PAaBEHCTBE JABYX
KacaTeJIbHbIX, IPOBEICHHBIX U3 OJIHOM TOUKH;

®OIPE/ICIICHUY BIIMCAHHOM U ONMCAHHOW OKPYKHOCTEH, X CBOMCTBAX;

®0IpeIeICHUN TPUTOHOMETPHUECKHE (PYHKLIMK OCTPOTO yrila, OCHOBHBIX COOTHOLIEHHM
MEXy HUMU;

eTprueMax pemIeHHs MPSMOYTOJIbHBIX TPEYTOJIbHUKOB;

eTpUTOHOMETpUYECKUX (QyHKIMX yrioB ot 0 mo 180°;

eTEOpPEME KOCUHYCOB U TEOPEME CUHYCOB;

eTIprUEMax pPEIICHUs MPOU3BOIBHBIX TPEYTOJIbHUKOB;

eopMyInax JuIs IUIOMIAN TPEYTOJIbHUKA, TapauIeIorpaMMa, TParenny;

etcopeme [Tudaropa.

o/Ipumensimop IPU3HAKHU U CBOWCTBA MMapajuieiorpaMmma, pomoa, mpsiMoyrojibHUKa, KBajpaTa
IIPU PELICHUH 3a/1a4;

epeuiams MPOCTEUIINE 331a4H Ha TPAIeLuio;

®1axXo00umsb TPAlyCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO; YCTAHABIMBATh UX
PaBEHCTBO;

e/puMeHAmsb CBOUCTBA KacaTeJIbHBIX K OKPYXHOCTH MPH PELLICHUH 33/1a4;

epeuiams 3aJ]auu Ha BIIUCAHHYIO U ONHMCAHHYIO OKPY)KHOCTb;

®8bINOHAMb OCHOBHBIE TEOMETPUUYECKUE TTOCTPOEHUS C IIOMOILBIO LIUPKYJIS U IMHEHKH;

®1axX00UmMb 3HAUECHUSI TPUTOHOMETPUUYECKUX (DYHKIIUN OCTPOTO yriia yepe3 CTOPOHBI
IPSIMOYTOJIBHOTO TPEYrOJIbHHKA;

®/pUMeHsAMb COOTHOLICHUS] MEXAY TPUTOHOMETPUYECKMMHM (YHKUIUSMU MpPH pPEUICHUU
3a/la4; B YAaCTHOCTH, IO 3HAUEHUIO OJHOM M3 (QYHKIMI HAXOIUTh 3HAYEHMs] BCEX
OCTaJIbHBIX;

epeuiams NPSIMOYTOJIbHBIE TPEYT OJIbHUKHY;

ec600ums pabOTy C TPUTOHOMETPUUECKUMH (PyHKIHUAMHU yrioB oT 0 1o 180° k ciydaro
OCTpBIX YTIJIOB;

enpUMeHsmMb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IPU PELIEHUH 3a7ad;

epeuiamsb TPOU3BOJIbHBIE TPEYTOJIbHUKH;

®HaX00umsb TIIOUIA]IU TPEYTOJILHUKOB, NapajuIeIorpaMMOB, Tparenui;

enpumenams Teopemy [ludaropa npu perenuu 3a1ay;

®HaAX00UMb TIPOCTEHIIINE TEOMETPHUUECKUE BEPOSITHOCTH;

®HAX00UMb PEIICHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 33124, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTHYeCKHe CPEe/ICTBa;



ecoz0asams MPOAYKT (pe3yabTaT MPOESKTHON ACSITETbHOCTH), ISl U3yYEHUS U OMHCAHUS
KOTOPOTO MCTIONB3YIOTCS MaTeMaTHUYECKHUE CPECTBA.

Auredpa 9-ii kaace
Hcnonvzoéams TpHU pelIEHUHM MaTEeMaTHUYeCKUX 3a7ad, HMX OOOCHOBaHMM U IPOBEPKE
HaWJEHHOTO PEIICHUs] 3HAHHE O:

®CBOICTBAX YHCIIOBBIX HEPABEHCTB;

®METO/1aX PELICHUS JINHEHHBIX HEPABCHCTB;

®CBOICTBAxX KBaIpaTUYHOU (PYHKITUH;

®METO/1aX PELICHUS KBaPATHBIX HEPABEHCTB;

®METO/I€ UHTEPBAJIOB JJISl PELICHUS PAllMOHAILHBIX HEPABEHCTB;

®METO/1aX PELIECHUSI CUCTEM HEPaBEHCTB;

ecBoiicTBaX ¥ rpaduke GyHKImM Yy = X" [pU HATYpaILHOM N,

eOIpe/IeTICHNH U CBOMCTBaX KOPHEH cTeneHu N,

®CTETCHAX C PAllMOHATIBLHBIMU MTOKA3aTENSIMHU U UX CBOMCTBAX;

eOIpeIeTICHUN U OCHOBHBIX CBOMCTBaX apu(pMEeTHUECKOM nmporpeccunt; popmyse amns
HAXO0XJIEHUS CYMMBbI €€ HECKOJIbKUX MEPBbIX UIECHOB;

eOIpeIeTICHUN U OCHOBHBIX CBOMCTBaX reOMETPHUYECKOi mporpeccuu; popmyse st
HAXO0XIEHUS CYMMBbI €€ HECKOJIbKUX MEPBbIX UICHOB;

eopmyIie st CyMMBI OECKOHEUHOU T€OMETPHUYECKON IPOTPECCUU CO 3HAMEHATEIEM,
MEHBIIIUM 10 MOIYJTIO €TUHHUIIBIL.

e/lcnonv306ame CBOMCTBA YUCIIOBBIX HEPABEHCTB I IPEOOpPa30BaHUsl HEPABEHCTB;

®00Ka3b18amMb MPOCTEHIIINE HEPABCHCTBA;

epeuwiams TUHEWHbIE HEPABCHCTBA,

ecmpoums rpaduk KBagpaTUIHON GYHKIIMH U UCIIOIB30BATh €0 MPHU PELICHUH 3a/1a4;

epeuiams KBaJIpaTHbIE HEPABEHCTBA,

epeuiams pallMoOHAJIbHbIE HEPAaBEHCTBA METO/10M HHTEPBAJIOB;

epeuiams CUCTEMbI HEPABEHCTB;

ecmpoums rpaduk GyHKIMK Y = X' [P HATYpaTbHOM N U MCIIONB30BaTh €r0 MPU PEIIeHHH
3a1ad4;

®1axX00umMb KOPHU CTETIEHH N,

®1/CNOb306aMb CBOWCTBA KOPHEN CTENEHU N MPU TOXKAECTBEHHBIX MPeoOpa3oBaHUsX;

®HaAX00UmMb 3HAYCHUS CTETIeHEH ¢ pallMOHATIbHBIMU MTOKa3aTesIMH;

epewiams OCHOBHBIE 3a/1a41 Ha apU(PMETHUECKYIO U T€OMETPHUECKYIO IPOTPECCHH;

®Hax00ums» CyMMy O€CKOHEYHON IreOMeTPpUYECKOM MPOrPecCHH CO 3HaMEHATeNeM, MEHBIINM
10 MOAYJIIO €UHULIBL;

®HAX00UMb PEIICHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33aJ1au, B KOTOPBIX HCIIOJIBb3YHOTCS
MaTeMaTHYeCKUE CPECTBA;

eco30asams NPOAYKT (Pe3ybTaT MPOESKTHOM JESITENbHOCTH), U U3YUYEHHSI U ONUCAHUS
KOTOPOT'0 MCIIOJIb3YIOTCS MaTEMaTHUECKUE CPECTBA.

I'eomerpus 9-ii knace
Hcnonvzoéams TpU pelIEHWHM MaTEeMaTHUYECKUX 3a7ad, HMX OOOCHOBAaHMM M TPOBEPKE
HAWJICHHOTO PENIEHUs] 3HAHHUE O:
eTIpU3HAKaX M0J00MS TPEYroJbHUKOB;
eTEOpPEME O MPONOPLIMOHATIBHBIX OTPE3KAX;
®CBOICTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;
®IIPONOPLUOHANIBHBIX OTPE3KaX B MPAMOYTOJIbHOM TPEYTOJIbHUKE;



®IIPONOPLUOHAIBHBIX OTPE3KaX B KPYTe;
eTeopeMe 00 OTHOIIEHUHM ILIOIMIAAEH MO0100HBIX MHOTOYT OJIbHUKOB;
®CBOIICTBAaX NPABWIBHBIX MHOIOYTOJIBHUKOB; CBSA3M MEXIy CTOPOHOMN
IIPABUJILHOTO MHOTOYI'OJIbHUKA U PauyCcaMU BIIMCAHHOTO U OMMCAHHOTO
KpyroB;
®OIIpEICIICHUH JUIMHBI OKPY>KHOCTH U (hopMyJie JUTs €€ BBIYUCIICHHUS;
eopMyIIe TUIOIAAN TPABUIBHOTO MHOTOYT OJIbHUKA;
®OIIpe/ICIICHUH TIOMIAN KpyTra U (opMyJie Ui €€ BBIYUCICHUs; (OpMYIIe Uil BBIYACICHUS
IJIOIIA/IeH YacTel Kpyra;
eIIpaBUJIE HAXOXKICHUSI CyMMbl M Pa3HOCTU BEKTOPOB, IPOU3BEICHUS BEKTOpA Ha CKaJLIpP;
CBOMCTBA 3TUX OIEpaluil;
®OIIpEICJIEHUH KOOPAMHAT BEKTOPA U METOJIaX UX HAXOXKICHUS;
eIIpaBHJIC BBIITOJHEHHU ONEpalnuii HaJl BEKTOPAMHU B KOOPAUHATHOM (hopme;
®OIIpEICIICHUH CKATSIPHOTO MTPOU3BEACHUS BEKTOPOB U (POPMYJIE TSl €70 HAXOXKIACHUS;
®CBSI3M MEX/1Yy KOOPJMHATAMH BEKTOPOB M KOOPAMHATAMU TOYCK;
®BEKTOPHBIM U KOOPJMHATHBIM METOIaX PEIIECHUS TEOMETPUUECKUX 3a/1ad.
epopMmynax  oOb€Ma  OCHOBHBIX  IPOCTPAHCTBEHHBIX  I'€OMETPUUYECKHUX
¢buryp:napaenenunena, Kyoa, mapa, UIMHAPa, KOHyca.
o/Ipumensaims IPU3HAKY 1101001 TPEYrOJIBHUKOB IIPU PELICHUH 3a/1a4;
epewiams NPOCTEHNILINE 3a7]aui Ha IPONOPIMOHATIbHbBIE OTPE3KHU;
epewiams NPOCTEHININE 3a]]a4l HA PAaBUIIbHBIE MHOTOYTOJIbHUKH;
®HaX00ums JUIMHY OKPYKHOCTH, IUIOLIA/Ib KPYTa U ero yacreii;
®8bINONIHAMb ONIEPALIUH HAJl BEKTOPAMH B F€OMETPUYECKOI U KOOpAMHATHOM (hopwme;
®1aX00UmMb CKaJsipHOE MIPOU3BEJICHUE BEKTOPOB U MPUMEHSTD €r0 JUIsl HaX0XKICHUS
Pa3IUYHBIX FEOMETPUUECKUX BEJTUUMH;
epeuiams TEOMETPUYECKUE 3a]]aull BEKTOPHBIM M KOOPIMHATHBIM METOJI0M;
enpuMeHAmMsb TEOMETPUUECKUE NTPeoOpa30BaHUs INIOCKOCTH MPH PEILIEHUH T€OMETPUUYECKHX
3a/1ay;
®HaxoO0ums  OObEMBI  OCHOBHBIX  IPOCTPAHCTBEHHBIX  I'€OMETPHUECKHX
buryp: napaienenunesaa, Kyoa, mapa, HHJIMHIpa, KOHYCa;
®HaAX00UMb PEIIEHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33124, B KOTOPBIX HCIIOJIb3YIOTCS
MaTeMaTU4YeCKUe CPE/ICTBA;
eco30asambs NPOAYKT (Pe3yJIbTAT NPOEKTHOM JAesiTeJIbHOCTH), VI U3YyUYeHHUs U
ONUCAHMSA KOTOPOI0 MCIOJIb3YIOTCA MaTeMaTH4YecKHe Cpe/icTBAa.
Hartypaasbhbie ynciaa. /Ipooun. PannonajabHbie ynciia
Buinycknux nayuumcs:
® [IOHMMaTh OCOOCHHOCTH JIECATUYHON CHCTEMbI CUUCIICHHS,
® ONepUpOBaTh MOHATUSIMH, CBI3aHHBIMU C I€TMMOCTBIO HaTypaIbHBIX YHCET;
e BBIpa)KkaTh YMCJIa B 3KBUBAJIEHTHBIX (popMax, BEIOMpast HanboJsee NoAXOIIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYalUH;
® CpaBHUBATh U YIOPSAJOYMBATH PALIMOHANIbHBIE YHCIIA;
® BBINOJIHATH BBIYUCIIEHUS C PAllMOHAJIBHBIMU YHCJIAMH, COYETas yCTHbIE M MUChbMEHHbBIE
IIPUEMBI BBIUYMCIIEHUH, IPUMEHEHUE KAJIbKYJIATOPA;
® CNOJIB30BAaTh IOHATHA M YMEHHS, CBSI3aHHBIE C IPONOPLHUOHAIBHOCTHIO BEJINYMH,
IIPOLIEHTaMH, B XOJI€ PELIEHUS] MaTEMaTUUECKUX 3a]1a4 U 33Ja4 U3 CMEXHBIX MPEIMETOB,
BBITOJIHATH HECTIOKHBIE TPAKTUYECKHE PACUCTHI.
BuinyckHux noayuum 603MOoNCHOCb .
® [I03HAKOMHUTHCS C MO3UIMOHHBIMU CUCTEMAMU CUHCIIEHUS C OCHOBAHUSIMH, OTIWYHBIMU
ot 10;
e yrIyOWUTH M pa3BUTh MPEJCTABICHHS O HATypaJbHBIX YUCIAX U CBOMCTBAX AEITMMOCTH;
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HAYYMUTHCS HCIIOJIb30BATh MIPUEMBI, PALlMOHATM3UPYIOLINE BEIYUCIICHUS, TPHOOpecTH
MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHHUS, BBIOUpAs MOIXOISAIINN U CUTYalluH CII0CO0.
JelicTBUTEIbHBIE YHCJIA

Buvinyckuux nayuumes:

UCIIOJIb30BaTh HauajbHbIC PEJCTABICHUS O MHOXKECTBE JCHCTBUTENbHBIX YHCET,
ONICpHUPOBATH NOHATUECM KBAAPATHOTI'O KOPHA, IPUMCHATH €I'0 B BBIYHUCIICHUAX.
Buvinyckuux nonyuum 603mMoicHOCHb .

Pa3BUTL MNPCACTABJICHHUEC O 4YHCIC HW YHUCIOBBIX CHUCTEMax OT HAaATypaJbHbBIX 0
I[CﬁCTBHTGJIBHLIX YHUCCII; O pOJIHr BBIYUCJIICHUU B IMPAKTHUKCE;

pa3BUTh U yIIYyOUTh 3HAHUSA O JCCSATUYHOW 3aluCh  JEHCTBUTEIBHBIX YHCEN
(TIepuoIMYEeCKUe M HETIEPHOIUICCKHIE IPOOH ).

N3mepenusi, npudaMKeHHus1, O eHKH

Buinycknux nayyumecsi:

MCIIOJIb30BATh B XOI€ PEIICHUs 3a]1a4 AJIeMEHTapHbIE MPE/CTaBIICHNUS, CBI3aHHbIE C
NpUOIMKEHHBIMY 3HAUEHUSIMU BEIMYHUH.

Buvinycknux nonyuum eozmodrcnocmo.

IOHATBH, YTO YUCJIOBBIC JAaHHBIC, KOTOPBIC UCIIOJB3YIOTCA AJIA XapaKTCPUCTHKU O6”I)CKTOB
OKpYy’Karmero mMupa, SABJIAITCA HNPCUMYIICCTBCHHO HpI/I6JII/I)KéHHI)IMI/I, qTO IIO 3aIlucu
npUOIMKEHHBIX 3HAYEHUN, COAepkalluxcs B MHGOPMAIMOHHBIX HUCTOYHHKAX, MOKHO
CyAUTh O MOTPCUHIHOCTHU HpI/I6J'II/DKeHI/I$I;

IOHATH, YTO MOrpC€IIHOCTL PE3yJibTaTa BBEIYUCIICHUN JOJI’KHaA 6I>ITI) consmMepuma €
MOTPEIIHOCTHIO HCXOIHBIX IaHHBIX.

AuredpanyecKkue BbIpaKeHust

Bbll’lyCKHuK Hayqumc;z:

OTIEPUPOBATH MOHIATHSIMH «TOXJIECTBOY», «TOXKIECTBEHHOE IMPEOOPA30BAHKEY, PEIIATh
3a/1a4u, coaeprkaniue OyKBeHHBIE TaHHBIC; paboTaTh ¢ (hopMyliaMu;

BBIIOJHATh  IPE0Opa3oBaHMsl  BBIPAKEHUM, COJAEp)KalMX CTENEHHM C  LENbIMU
IMMOKa3aTCIAMU U KBA/IPAaTHBIC KOPHU,

BBITIOJIHATH TOXKIACCTBCHHBIC Hp€06pa3OBaHI/I$I palrOHAJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC
MpaBWJI ICUCTBUM HAJ MHOTOUJIEHAMH U alreOpandecKuMu JIpoOsMu;
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BBITIOJTHATH Pa3i0KeHNE MHOTOYICHOB HA MHOKHUTEIH.

Buinyckuux nonyuum 603moxicHoCmb HAYUUMbCA:

BBITIOJIHATh MHOTOIIATOBBIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAXKEHHUH, MNpUMEHSS
MIUPOKUI HAOOP CIIOCOOOB M MPUEMOB;

MPUMEHSTh TOXAECTBEHHbIE MPeoOpa3oBaHusl [UIsl pPEUICHHUS 3aJad M3 Pa3InyHbIX
pasnenoB Kypca (Hampumep, A HaXOXKICHHUS HauOOJbIIEro/HaMMEHBIIET0 3HAYCHUS
BBIPAKCHUS).

YpaBHeHust

Buinycknux nayuumes:

pelaTth OCHOBHBIE BHBI PAaIlOHAJIbHBIX YPAaBHEHUH C OJHOW MEpEMEHHOW, CHUCTEMbI
JIBYX ypaBHEHUH C IByMs IEPEMEHHBIMU;

[IOHUMAaTh ypaBHEHHE KAaK BAXKHEHIIYI0O MAaTEMAaTHUYECKYI0 MOJENb JUIsl ONUCAHUS U
U3Y4YEHUsT Ppa3sHOOOpa3HbIX pEaJbHbIX CHUTyallui, pemarb TEKCTOBbIE  3aJayu
anredpanvyeckiuM METOA0M;

MPUMEHATH TpadUuecKue MPeACTaBICHUS ISl UCCIIEIOBAHUS YPAaBHEHHM, UCCIIEIOBAHUS
U PELICHUS CUCTEM YPaBHEHUH C IByMs II€PEMEHHBIMHU.

Buinyckuux nonyuum 603modncHocms:

OBJIAJIETh CHELMAIBHBIMU NPUEMaMHU pELIEHUS YpPaBHEHUHW U CHUCTEM YpaBHEHUI;
YBEPEHHO IPUMEHATH ammapar ypaBHEHUH JUIsl pelleHUs pa3HOoOOpa3HBIX 3aJad U3
MaTEMaTHKH, CMEKHBIX TPEIMETOB, IPAKTUKHY;

NPUMEHATh TpapUUecKue MPEIACTABICHHUS JJIsl HWCCIEAOBAHHS ypPaBHEHHH, CHCTEM
ypaBHEHUH, coZiepKaIuX OyKBEHHbIE KOI(PPHUITUESHTHI.

HepagBencrBa

Buinycknux nayuumes.

[IOHUMAaTh W NIPUMEHATh TEPMUHOJIOTMIO U CHUMBOJIUKY, CBSI3aHHBIE C OTHOILLIEHUEM
HEPAaBEHCTBA, CBOICTBA YMCIIOBbIX HEPABEHCTB;

peuiaTh JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HX CHUCTEMBI, peuaTh
KBaJ[paTHbIE HEPABEHCTBA C OMIOPOM Ha rpaduyuecKue MpeCTaBICHMS;

IIPUMEHSITH allllapaT HEPABEHCTB Ul PEIIECHNUS 33]1a4 U3 Pa3IN4HbIX Pa3zeiioB Kypca.
Buinyckuux nonyuum 603mMoicHOCMb HAYUUMBCAL.

pa3HOOOpa3HBIM MpHUEMaM J0Ka3aTebCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTh ammapar
HEpPaBEHCTB IS PELIeHNs Pa3HOOOPa3HBIX MaTEeMaTHUECKUX 3aJay M 3a/1a4 U3 CMEXHBIX
OPUMEHATh TIpaduyeckre MpeACTaBICHUsS [UIS HCCIEAOBAaHUS HEPABEHCTB, CHCTEM
HEpPaBEHCTB, COJiepXKalX OYKBEHHBbIE KO (DUITUESHTHI.

OcHoBHbIe NOHATHSA. YHCT0BbIE QYHKIHMHU

Buinycknux nayuumes:.

MOHUMAaThb W  HCIOJIb30BAaTh (YHKIUOHAJIbHBIE TOHATUS M  S3BIK  (TEPMUHBI,
CUMBOJINYECKUE 0003HAUEHU);

CTPOUTH T'paMKH dJIEMEHTAPHBIX (GYHKIUI; UCCIeI0BaTh CBOMCTBA YMCIOBBIX (YHKIUN
Ha OCHOBE M3y4YeHUs MOBEICHUS UX I'PaHKOB;

MOHUMATh (PYHKIMIO KaK BAXKHEHUIITYI0O MAaTEMaTUYECKYIO MOJEIb ISl ONHCAHUS
MIPOLIECCOB U ABJIEHUH OKPY’KAIOLIEro MUPA, IPUMEHATh (QYHKIIMOHATBHBIN S3bIK AJIs
OIMCAaHMS U MCCIeIOBAHUS 3aBUCUMOCTEH MEXTy (PU3NYECKMMHU BETUUMHAMM.
Buinycknuk nonyuum 603MoMCHOCb HAYUUMbCAL.

MIPOBOJIUTH MCCIIEIOBAHUS, CBSI3aHHBIE C M3YyYCHHUEM CBOWCTB (YHKLHUH, B TOM YHCIE C
UCIOJIb30BAHUEM KOMIIBIOTEPA; HAa OCHOBE TIpaUKOB H3YUYEHHBIX (YHKLUUH CTPOUTH
Oonee cioxHbIe rpaduKH (KyCOUHO-3aJaHHBIC, C «BBIKOJIOTHIMHY TOYKAMH U T.I1.);
UCIOJIb30BaTh (PYHKIIMOHAIbHbBIE IMPEACTABICHUS W CBOWCTBA (PYHKUMH OIS pEUICHUS
MaTEMaTHUYECKUX 3a7a4 U3 Pa3IMUHBIX pa3/ieloB Kypca.

YucnoBblie MOCI€10BATEIbLHOCTH

Buvinycknux nayuumcsi:
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IIOHMMaTb U MCIIOJb30BaTh S3bIK IOCIIEAOBATENBbHOCTEH (TEPMHHBI, CHUMBOJIMUYECKUE
0003HaueHHUs ),

IPUMEHATH (POPMYIIBI, CBSI3aHHBIE C apU(PMETHUECKON ¥ T€OMETPUYECKON IPOrpeccuei,
U annapar, cpOpMHUPOBAaHHBINA IPU U3YYEHUHU APYTUX pa3eoB Kypca, K pelIeHHIo 3a/ad,
B TOM YHUCJIE C KOHTEKCTOM U3 PEAIbHOM KU3HU.

Buinyckuux nonyuum 603MoACHOCHb HAYYUMBCAL.

pemaTb KOMOMHHPOBAHHBIE 3a/la4d C NPUMEHEHHuEM (OopMylT N-rO 4YieHa U CYMMBI
MEPBBIX N YICHOB apu(METHYECKOW M T€OMETPHUECKOW MPOrPECCHUU, NPUMEHSISI IpH
9TOM anmnapar ypaBHEHU! U HEPABEHCTB;

MOHUMAaTh apUPMETUYECKYI0 U TEOMETPHUYECKYI0 TMPOTPECCHI0 Kak  (PyHKIUH
HaTypaJbHOI'O apryMeHTa; CBA3bIBATb apU(PMETHUECKYIO IPOIPECCUI0 C JIMHEHHBIM
POCTOM, FEOMETPUUECKYIO C IKCIIOHEHLIUAIbHBIM POCTOM.

OnucarejibHasi CTATHCTHKA

BbInmyckHUK Hay4yuTCs MCHOJIB30BaTh MPOCTEHIINE CIIOCOObI IPEACTABICHUS U aHaIu3a
CTaTUCTUYECKUX JaHHbIX.

BbINyCKHUK MOTYYUT BO3MOXKHOCTH IPHOOPECTU MEPBOHAYAIbHBINA OINBIT OpPraHUu3aluu
cOopa JaHHBIX NPH IPOBEIECHHM OIpoca OOIIECTBEHHOI'O MHEHMS, OCYLIECTBIATH UX
aHaJIn3, MPE/ICTaBIATh PE3yJIbTaThl OIpoca B BUA€ TaOJIULbI, TUArPaMMBbI.

Cay4aiinblie COOBITHSI U BEPOSITHOCTD

BbinyckHUK HayuuTCS HaXOJUTb OTHOCHUTENIbHYIO YaCTOTY M BEPOSITHOCTH CIIy4allHOTO
COOBITHSI.

BbIMyCKHUK TOIYYUT BO3MOXHOCTh IPUOOPECTH ONBIT MPOBEIACHUS CIy4YalHBIX
SKCIIEPUMEHTOB, B TOM 4YHCJI€ C IIOMOLIbIO KOMIIBIOTEPHOTO  MOJAEIUPOBAHUS,
UHTEpIIpETalMK UX PE3YJIbTAaTOB.

KomOunaropuka

BhinmyckHUK HayuuTCsl periatb KOMOMHATOPHBIE 3314 HAa HAXOXKJICHUE YUCIa 0OBEKTOB
WU KOMOMHAIUH.

BBINYCKHUK TMOJYYUT BO3MOXKHOCTH HAYYHMTHCS HEKOTOPBIM CIELUAIBHBIM IPHUEMaM
peleHst KOMOMHATOPHBIX 3ajiau.

HarusaHnas reomerpust

Buinycknux nayuumces.

pacrno3HaBaTh Ha 4YEPTEKax, PUCYHKaX, MOJAEIAX M B OKPYKAIOIIEM MHUpPE IUIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (UTYDHI;

pacrno3HaBaTh pa3BEPTKU KyOa, NPSIMOYTOJbHOTO MapajieNenumnesa, IpaBUIbHON
MUpaMU/Ibl, HWIMHIPA U KOHYCA;

CTPOUTH Pa3BEPTKH KyOa U MPSIMOYTOJIBHOTO Mapajuleenumnena;

OTIpeENATh M0 JUHEHHBIM pa3MepaM pa3BEPTKU (PUTyphl JIMHEHHBIE pa3Mepbl caMoil
¢burypsl 1 Ha060pPOT;

BBIUUCIIATH 00BEM MPSAMOYTOJILHOTO Napajesenune/a.

Buinyckuux nonyuum 603moicHocmy:

HAy4YUTbCS  BBIYMCIATH OOBEMBI  NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX  (uryp,
COCTaBJIEHHBIX U3 MPSMOYTOJIbHBIX [TApAJIJIEIIEIINIIEOB;

yIayOuTh U pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpaX;
HAYUYUTHCS IPUMEHSATH NIOHATHE Pa3BEPTKH JJIS BBIIIOJIHEHUS IPAKTUYECKUX PACUETOB.
I'eomerpuueckue purypsi

Buvinycknuk nayuumcsi:

M0JIb30BAThCS A3BIKOM T'€OMETPUH JUIS OMHCAHMS NMPEAMETOB OKPYXKAIOIIEro MUpa U HX
B3alMHOI'O PACMOIO0KEHUS;

pacrio3HaBaTh M M300paxkaTh Ha YEPTEKaX M PUCYHKAX T€OMETpHUECKUE (UTYpHl U HX
KOH(UTypaluu;
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HAXOJIUTh 3HAYCHUS JIMH JIMHEHHBIX 3JEMEHTOB (UTyp M MX OTHOIICHHS, I'PaTyCHYIO
Mepy yriaoB ot 0° mo 180°, mpumensisi onpeneneHus, CBOMCTBA U MPU3HAKK (UTYp U HX
JJIEMEHTOB, OTHOWIEHUs (uryp (paBeHCTBO, MOA00ME, CHUMMETPHH, IOBOPOT,
napaJuIeIbHBIN IIepeHoc);
OIIEPUPOBATH C HAYAJIBHBIMU HMOHSATHSMH TPUTOHOMETPHU U BBIIOJIHATH JIEMEHTapHbBIC
orepanuy HaJ QyHKIUSMH YIJIOB;
pemaTth 3aJa4d Ha JOKa3aTeIbCTBO, OINMUPAsACh HAa HM3yYCHHbIE CBOHCTBA (QUTYp H
OTHOIICHUN MEXY HUIMU U TIPUMEHSIS U3yUYCHHBIE METO/IbI I0KA3aTeIIbCTB;
pemiate HECJIOKHBIE 3aJadydl Ha IIOCTPOCHHE, IPUMEHSS OCHOBHBIC AaJITOPHTMBI
MOCTPOESHHSI C TIOMOIIBIO IIUPKYJIS ¥ TMHEHKH;
pemaTh MpoCTeHIe MIIAaHUMETPUIECKUE 3a/1a41 B TIPOCTPAHCTBE.
BvinyckHuk noayyum 603moicHOCb.
OBJIAJIETh METO/aMHU DPELICHUs 3a]a4 Ha BBIYUCICHHS M JIOKA3aTEIbCTBA: METOJOM OT
NPOTHBHOTO, METOJOM TMOAO0OHS, METOJAOM Iiepedopa BapHaHTOB U METOJOM
TE€OMETPHUECKUX MECT TOUCK;
IPUOOPECTH ONBIT MPUMEHEHHSI AITeOpanuecKoro U TPUrOHOMETPUYECKOTo arnmnapara u
UeH ABWKEHHS [P PELIICHUN Te€OMETPHUYECKHX 3a/1a4;
OBJIA/IETh TPAJAULIMOHHOW CXEMOM pelIeH s 3a/1a4 Ha TIOCTPOCHUE C TIOMOIIBIO IIUPKYJIS 1
JMHEWKH: aHAIIU3, TIOCTPOCHHUE, TOKA3aTeIbCTBO U UCCIICTOBAHHE;
HAYYHUTHCS PeIIaTh 3a/la4d Ha TOCTPOCHUE METOJOM T'€OMETPHUYECKOTO0 MECTa TOYEK U
METOJIOM IMOJ00HS;
NpUOOpPECTH OMBIT KCCIECNOBAHUS CBOMCTB IUIAHUMETPUYECKHX (UTYp C TOMOUIBIO
KOMIIBIOTEPHBIX [TPOrpamMM;
PUOOPECTH OIBIT BHIMIOJIHEHUS MPOEKTOB 10 TeMaM «[ eoMeTpuieckne mpeodpa3zoBaHus
Ha IIocKocTHy, «IlocTpoenne oTpe3KoB Mo popmMyIIe».
H3mepenne reoMeTpu4ecKNX BeJTHYNH
Buinycknuk nayuumes:
WCTIOJIh30BaTh CBOWCTBA M3MEPEHUS JUINH, TUIOMIAZCH, YIJIOB NpPU PEIICHHH 3a/1a4 Ha
HaXO0XKJICHHUE JUTUHBI OTPe3Ka, OKPY>KHOCTH, TIyT'H OKPY>KHOCTH, TPaIyCHON MepHI yIJa;
BBIUUCIIATh  IUIOIIAAM  TPEYTrOJBHUKOB, MPSIMOYTOJIBHHUKOB,  MapajlIeIorpaMMOB,
Tparnenuii, KpyroB 1 CEKTOpOB;
BBIUUCIIATH JJIMHY OKPYKHOCTH, JJTUHY IyTH OKPY>KHOCTH;
BBIYUCIIATH JUTMHBI INHEHHBIX DJIEMEHTOB (DUTYp U UX YIIIbI, HCTIOJIB3YS (POPMYITBI JITTHHBI
OKPY>KHOCTH U JUTMHBI IYTU OKPYKHOCTH, (hOpMYJIbI TUTOIAAeH GuUryp;
pemaTh 3a7add Ha JIOKa3aTeNIbCTBO C MCIOJIb30BaHUEM (HOPMYI JUIMHBI OKPYXHOCTH U
JUTUHBI IYTH OKPY>KHOCTH, GOpMYJI TUIOIIaAen Gpuryp;
pemaTh MpakKTUYeCKHe 3a/a4M, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPHUECKUX BEIUYHH
(ucmonp3yst MpH HEOOXOAUMOCTHU CIIPABOYHHUKH U TEXHUUECKUE CPENICTBA).
BoinyckHuk noxyyum 603MOMCHOCMb HAYYUMbCA:
BBIUUCIIATH IUIOWAAM (UTyp, COCTaBIEHHBIX M3 JBYX WM 0Oojee NpsSIMOYTrOJbHUKOB,
napajieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;
BBIUUCIIATh IUIOLIAM MHOTOYTOJIbHUKOB, MCIIONb3Ysl OTHOILEHHUS PaBHOBEIUKOCTH H
PaBHOCOCTaBIIEHHOCTH;
IPUMEHATh aNreOpandyeckuii ¥ TPUTOHOMETPUUECKUN ammapaTr M WA JIBMOXKEHUS TpU
pelIeHNH 33a]a4 Ha BHIYMCIIEHHUE IIJI0NIAIeil MHOTOYT OJIbHUKOB.
Koopaunarsi
Buinycknux nayuumcs.
BBIUUCIIATh JUTMHY OTpe3Ka MO KOOpAWHATaM €ro KOHIIOB;, BBIUUCIATH KOOPAWHATHI
Cepe/IMHBI OTPE3KA;
UCIOJIb30BATh KOOPIUHATHBIA METOA /Ul U3YYSHHSI CBOMCTB MPSMBIX M OKPYKHOCTEH.
Buinycknux nonyuum 603moicHOCMb.
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® OBJaJETh KOOPAMHATHBIM METO/IOM PELICHHUS 33/1a4 Ha BHIYUCICHUS U JOKA3aTe/IbCTBRA;

e MpUOOPECTH OMBIT HCHOJIb30BAHUS KOMIIBIOTEPHBIX IMPOrpaMM Jisl aHaju3a YacTHBIX
CJIy4aeB B3aUMHOI'O PACIOJIOKEHUSI OKPYKHOCTEH U MPAMBbIX;

e TpUOOPECTH OIBIT BHIMOIHEHHS TPOEKTOB Ha TeMy «lIpruMeHeHne KOOpJMHATHOTO METO1a
IIpH pCHICHUH 3a/la4 Ha BBIYUCIICHUA U JOKA3aTCILCTBA).
BekTopsl
Buinycknux nayuumes:.

® OICpHUpOBaTh C BCKTOpaMH: HAXOAUTb CYMMY MU Pa3HOCTb JBYX BCKTOPOB, 3aJaHHBIX
F€OMETPUUYECKH, HAXOJAUTh BEKTOP, PAaBHBIN IPOU3BEACHUIO 33IaHHOT0 BEKTOpa Ha YUCIIO;

® HaxoJuThb JJI BCKTOPOB, 3alaHHBIX KOOpAWHATAMU: NJIMHY BCKTOPA, KOOPAWHATHI CYMMbI
U pa3HOCTH JBYX U Ooyiee BEKTOPOB, KOOPJAMHATHI MPOU3BEIEHHUS BEKTOpa Ha YHUCIIO,
IIpUMEHA pH HE0O0X0IMMOCTH COYETaTEIIbHBIN, [IEPEMECTUTEIIbHBIN 51
pacnpeennuTeNbHbIN 3aKOHBI,

® BLHIYHUCIATH CKaLIPHOE IPOU3BEAECHHUE BEKTOPOB, HAXOIWUTL YrOJ MEXAY BEKTOpPaMH,
YCTaHABIIMBATh MEPIEHIUKYISIPHOCTD MPSIMBIX.
BblnyCKHMK noxydum B03MOIHCHOCMD.

® OBJIAACTH BEKTOPHBLIM METOJAOM JJIA pCHICHUA 3a/id4 HAa BBIYUCIICHUS U JOKA3aTCIIbLCTBA,

o HpI/IO6peCTI/I OIIBIT BBIIIOJHCHHA IMPOCKTOB HAa TEMY <«IIPHUMCHCHUC BCKTOPHOI'O METOa
IIPH PEIICHUH 33]]a4 Ha BHIUYMCIICHUS U JI0KA3aTeIbCTBAY.

1. Conep:xanue yueOHOro npeamera
(870 wacoB) APUPMETHKA (250)

HartypanbHble yuciia

Harypanbubiii  psn.  Jlecatuunas cucrema cuMcieHus. [llo3unumoHHBIE —cHCTEMBI
cuncienus.] Apudmernueckue IeWcTBUS C HaTypaidbHbIMH 4Yuciaamu. CBoiicTBa apudme-
TUYECKUX ACUCTBUI.

[TonsiTHe o cTenenu ¢ HaTypajabHBIM NoKa3zareneM. KBaapar u ky0 uucia.

UYucnoBele BBIpaKEHMS, 3HAYEHHE 4YHMCIOBOrO BbIpaxkeHHUs. Ilopanox nelcTBuil B
YHCIIOBBIX BBIPAKEHUSX, UCIIOJIBb30BaHHE CKOOOK.

Pemennie TekcTOBBIX 3aa4 apuPMETUUECKUM CIIOCOOOM.

Henmurenu u xpatHbie. HanbGonpmmii oOmuii nenuTenb, HaUMEHbIee 001ee KpaTHOeE.
CaoiictBa nenumoctH. [IpusHaku aeaumoctu Ha 2, 3, 5, 9, 10. [[pyrue npusHaku AETUMOCTH
(manpumep, Ha 4, Ha 25).] TIpocThie U cocTaBHbIe uncia. Pa3nokeHue HATypaJibHOTO YMCIa Ha
npoctele MHOKHATENM. [Anroputmel HaxoxaeHuss HOK u HO/I.] [lenenue c ocratkoMm.

JApoou

OObikHOBeHHBbIE JpoOu. OcHOBHOE CBOMCTBO ApoOu. CpaBHEHHE  OOBIKHOBEHHBIX
Ipooeii.

Apudmernueckue neHCTBUS ¢ OOBIKHOBEHHBIMH Jpo0simMu. HaxokaeHue dacTu oOT
L[EJIOTO U LIEJIOTO MO €ro YacTH.

Hecstuunpie apoOu. CpaBHEHHE AECSITUYHBIX NpoOeil. Apudmernueckue IEHCTBUS C
JecATUYHbIMU po0simu. [lpencraBienue aecATHYHON ApoOu B BUAE OOBIKHOBEHHOH ApoOu u
OOBLIKHOBEHHOH B BUJIE IECATHYHOIA.

OtHowenue. [Iponopuys; 0CHOBHOE CBOWCTBO MTPOIIOPLIHH.

IIpouenTel. HaxoxaeHue NpOLIEHTOB OT BEIWYMHBI M BEIMYMHBI II0 €€ IPOLEHTaM;
BBIPAKEHUE OTHOLLIEHUS B IPOLIEHTAX.

Perienue TekcTOBBIX 3a1a4 apu(METHYECKHM CIIOCOOOM

PannonaJjibHbIe YHnciIa

[TonoxxurenbHbIe U OTPULIATEIBHBIEC YHCIIA, MOAYJIb YHCIIA.

N300paxeHnue yncen ToUKaMu KOOPAUHATHOM MPSMOI; TeoMeTpruyecKass MHTEepIpeTalus
MOJYJIS YHCTIa.

MHOXeCcTBO OCJIbIX YHUCCII. MHOXeCcTBO palruOHAJIBHBIX YHCCIIL. CpaBHeHI/Ie panrOHAJIBHBIX
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grcen. Apudmerndyeckue AEUCTBUSA C pallMOHAIBHBIMEH unciamu. CBolicTBa apuPMETHUECKUX
JIEUCTBUIM.

JleficTBUTEILHBIE YHCJIA

Pacmmpenue MHOXKECTBa HaTYpaIbHbBIX YHCEI O MHOXKECTBA LIEJIbIX, MHOXKECTBA LIEJIBIX

m
YHUCCII 10 MHOKCCTBA pallMOHAJIbHBIX. PanmoHnanbHOE YHCI0 KaK OTHOIIICHHUE :, raic m - 1€JI0C

4HCIIO, 1 - HATYPAJIbHOE.
CreneHs C 1IeTBIM MOKa3aTeNeM.
KBanpatubeiii kopenb u3 uucia. Kopenb Tperbeil crenenu. [[lonste o kopHe nN-i
CTENEHU U3 yucia.| 3anuch KOpHEH ¢ MOMOIIBIO CTETIEHH C IPOOHBIM MTOKA3aTEIIEM.

[onstue 06 WPpAaUMOHANBHOM  ukcle. MppanuoHanTbHOCT  udcia 2 o
HECOM3MEPUMOCTb CTOPOHBI W JMAaroHaau Kpajpara. JlecATHUHble NPUOIMKEHUS HMPpPALUO-
HanbHbIX uucen. [IlocTrpoeHne Ha KOOPAMHATHOM MNpPSAMOM TOYEK, COOTBETCTBYIOLIUX
MPPALMOHAIIEHBIM YUCIaM BHIA 4/, TJIE 71 - HATYPaIbHOE YMCIIO. |

MHOXECTBO  IEUCTBUTEIBHBIX YHCEI; IPEACTABICHUE JECUCTBUTEIBHBIX  YUCEN
0ECKOHEUHBIMHU JIeCITUYHBIMU Apo0simu. CpaBHeHUe NeiicTBUTENBHBIX uncen. [Ilepuoanueckue
U HEMEePHOANYECKHE JECATUYHBIC ApoOH.] B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXAY [ei-
CTBUTEJIBHBIMM 4YMCIAMH W TOYKAMH KOOPJAMHATHOW MNpsAMO. YUHUCIOBBIE  IPOMEXKYTKH:
MHTEPBAJI, OTPE30K, JTy4.

N3mepenus, npudInKeHnsl, OeHKH. 3aBUCHMOCTH MKy BeJMYHHAMHA

[TpubnuxeHHoe 3HaUEHHE BEJIUMYMHBI, OKPYIJICHHE HAaTypaJbHBIX YHCENl U JECATUYHBIX
npoOeit. [Ipukuika U OLeHKa pe3yabTaTOB BBIYMCICHUH.

IIpumepsl 3aBUCHMOCTEM MEXIy BEIMYMHAMU: CKOpPOCTb, BpEMs, PACCTOSHHUE;
MIPOU3BOIUTENILHOCTh, BpeMs, padoTa; IeHa, KOJIMYEeCTBO, CTOMMOCTh W 1p. llpeacraBienue
3aBUCUMOCTEH B BUE GOpPMYIL.

Pemienue TekcToBbIX 33a4 apu(METUYECKHM CIIOCOOOM.

DJIeMeHTBI aaredpbl

Vcnonb3oBanue OykB Juisi 0003HAUEHUs 4YHMCEN, AJIS 3alMCHU CBOMCTB apU(PMETHYECKUX
JEUCTBHM.

bykBeHHbIe BeIpakeHHs. YucioBoe 3HaueHue OYKBEHHOT'O BBIPAKEHHUS.

YpaBHeHHE, KOpeHb YypaBHEHHs. HaxoxJgeHue  HEHU3BECTHBIX  KOMIIOHEHTOB
apu(pMeTHYECKUX JeHCTBUH.

JlekapToBbl KOOPAMHATBI Ha INIOCKOCTH. [locTpoeHHe TOYKM 1O €€ KOOpAWHATaM,
ONpeIeIeHuEe KOOPANHAT TOYKHU Ha IJIOCKOCTH

T'EOMETPUA (220)

Harusanas reomerpust

Harnsigaelie npenctaBieHus 0 TeOMETpUYEeCcKUX (purypax: npsimasi, OTpe3oK, Jyd, yrodi,
JIOMaHasi, MHOTOYTOJIBHUK, OKPY’KHOCTb, KpYT. B3auMHOE pacIionoxeHue AByX MPsMBIX, JIBYX

OKPY>KHOCTEH.

MHOroyrojapHuK, NpPaBUIbHBIA MHOTOYIOJIbHHUK. UeETBIPEXYTOJbHUK, MPSIMOYTOJIbHHUK,
KBaApaT. BuIbl TpEeyrosbHUKOB:  OCTPOYTOJIbHBIM, IPSAMOYIOJBHBINA,  TYHNOYTOJIbHBIM,
paBHOOEIPEHHBIN, PABHOCTOPOHHHUH.

N3obpakeHne reomeTpuueckux (UTyp Ha HETWHOBAHHOW Oymare ¢ HCIOJIb30BAaHHEM
LUPKYJIS, IMHEHKH, YTOJIbHUKA, TpaHcnopTupa. [Iloctpoenus Ha kineryaToit Oymare. |

JlnvHa otpe3ka, somaHoW. Ilepumerp MHOroyrojgpbHuKa. EnuHUIBI M3MEpeHHUS THHBI.
W3mepenue 1auHbl 0Tpe3Ka, IOCTPOCHHUE OTPE3Ka 3a/laHHOM ITIMHBI C IIOMOILBIO TMHEUKH.

Bunsl yrioB: ocTpseli, IpsMOii, Tynoil, pa3BepHyThId. ['pagycHas mepa yria. M3mepenune
Y TIOCTPOEHHUE YIJIOB 33JJaHHOW I'PayCHOM Mephl ¢ TOMOIIbIO TPAHCIOPTHUPA.

[lonsiTne  myomaau  QUIypbl;  €IMHULBI  H3MEpeHus  miom@aau.  llnomans
MpsIMOYTOJIbHMKA, KBajpaTa. PaBHoBenukue ¢purypsl. [PaBHOCOCTaBIIEHHBIE GUTYPBL. |

[Paspesanne wu cocraBieHue reoMerpuueckux ¢uryp. Iloctpoenune mapkeTos,
OPHaMEHTOB, y30pOB. |
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[Perenue 3a1a4 Ha HAXOXK/IEHUE PABHOBEIUKHUX M PABHOCOCTABIICHHBIX PUTYD. ]

Harnsinaele mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (uUrypax (KyO, mapauienenumnes,
npu3Ma, nupaMmuza, map, chepa, KoHyc, HMIMHAp). M300paxenne nNpocTpaHCTBEHHBIX (GUTYp.
ITpumepsl cedenuil. MHororpanHuku. IIpumepsl pa3BepTOK MHOIOTPAHHUKOB, LWIMHApPA U
koHyca. [Co3nanue Mojeneil mpocTpaHCTBEHHBIX (GUryp (M3 Oymaru, MpoOBOJIOKH, INIACTUIIMHA U
ap.).]

[Tonstre o6beMa; equHUIIBI 00beMa. OObEeM MPSIMOYTOIBHOTO TTapaJuIeNenuIe1a, Kyoa.

Ilonartue o paBeHcTBe Quryp. lleHTpanbHas, oceBas M 3€pKajbHas CHMMETPUHU.
N3o0paxkeHne CUMMETPUYHBIX (DUTYP.

AJITEBPA (270)

N3mepenus, npuodJIMKeHUs, OLleHKH

[TpubnuxeHHoe 3HAUYEHUE BEJIWYHMHBI; TOYHOCTh MNpuUONMKEeHHsA. [AOcomoTHas u
OTHOCHUTEJIbHAs TOTrPEeIIHOCTH NpuOimKeHus.] Pasmepel 00BEKTOB OKpyxkaromero mupa (OT
3J€MEHTApHBIX YaCTHUIL 10 BeceneHHoil), JNMTEeNbHOCTh MPOLIECCOB B OKPYKAIOILIEM MUPE.

IIpukuka 1 olleHKa pe3yabTaToB BblYMCIeHUH. CrocoObl 3aKucy 3HAYCHUH BEJIMYMH, B
TOM YHCJI€ C BbIJCJIEHUEM MHOXUTENS - cTerneHu 10 B 3anucu uncna

BBenenue B ajredpy

bykBeHHbBIE BbIpaykeHUs! (BBIPAXKEHUS C IIEpEMEHHbIMHU). UncaoBoe 3HaueHne OyKBEHHOTIO
BbIpakeHUs. JlomycTumble 3HaueHUsi NepeMeHHbIX. IlojcTaHOBKa BbIpaXXEHHl BMECTO
NIePEMEHHBIX.

[IpeoOpa3oBanne OYKBEHHBIX BBIPQKCHHH Ha OCHOBE CBOWCTB apH(PMETHUYECKUX
neiictBuil. PaBeHcTBO OyKBEHHBIX BbIpaykeHUH. T0oX1eCTBO.

MHoro4/ieHbl

CreneHb C HaTypaJbHBIM IIOKa3aTelleM U ee CcBoWcTBa. OJHOYJIEHBI U MHOTOUJICHBI.
Crenenp MHorouieHa. CrokeHue, BBIYUTAHHE, YMHOXEHHE MHOrowieHOB. Dopmyibl
COKpAILlEHHOTO YMHOXEHHMS: KBaJpaT CyMMbl U KBajaparT paszHoctu. [Ky0 cymmel u KyO
pazHoctu.] @opMyna pazHOCTH KBajapaToB. [PopMyibl CyMMbl KyOOB U pa3HOCTH KyOOB.]
IIpeoOpa3oBaHue 11€7I0r0 BBIPAKEHHsI B MHOTOUJIEH.

Pa3noxxeHre MHOrouseHa Ha MHOKUTENIN: BBIHECEHHME OOILEro MHOXHUTENS 3a CKOOKH,
IpYNIUPOBKA, NpUMEHeHHe (OpMyJ COKPAIIEHHOTO YMHOXXEHHUS. MHOTOWIeHbl ¢ OJHOU
nepemeHHod. Kopenp MHorouwnena. KsagpaTHblid TpexwieH, pasilOKEHHE KBaJIpaTHOTO
TpeX4JIeHa Ha MHOXKHUTEIIH.

Aaredpanueckue 1poou

Anrebpanueckast JpoOb. OcCHOBHOE CBOMCTBO anreOpamdeckoil npodu. CokpaieHue
npobeit. CroskeHne, BBIMUTaHUE, YMHOXKEHHUE, JACIICHHE alTeOpandecKux 1po0eid.

CreneHs C 1eIbIM [TOKA3aTENEM U €€ CBOMCTBA.

PannoHnanbHble BoIpaykeHUS U UX IpeoOpazoBaHusl. Jloka3aTeabCTBO TOXKAECTB.

KBaagparHbie KopHH

IlonsTue KBaJApaTHOI'O0 KOpH:I, apI/I(i)MeTI/I‘leCKOFO KBaApaTHOI'O KOpPHA. YPaBHCHI/Ie BHUa
x2 = a. CBoiicTBa apI/ICI)MeTI/I‘{eCKI/IX KBaJApaTHBIX KOpHeI\/’IZ KOpPCHb U3 MPOU3BCACHHUA, YaCTHOTIO,

creneHu. ToxaecTBo BUAA [\IET =a,rae a = 0,Va? = |al.TTpumenenne croiicTs apudmern-
YeCKUX KBaJPaTHBIX KOPHEH K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U K BBIUUCICHUSIM.

YpaBHeHus ¢ 0HOI IepeMEeHHOI

VYpaBHenue c ogHo nepemeHHol. Kopenb ypaBHeHMs. CBOWCTBAa YMCIOBBIX PABEHCTB.
PaBHOCHIIBHOCTH YpaBHEHU.

JluneiiHoe ypaBHeHue. [MccienoBaHue JIMHEWHOTO ypaBHEHHUs.| PemeHue ypaBHEHHH,
CBOJSAIINXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. Hemnonnble KkBaapaTHble ypaBHeHus. QPopmyna KOpHEH
KBaJpaTHOro ypaBHeHMs. Teopema Buera. Pemenne ypaBHEeHMi, CBOIAIIMXCS K KBaJpPaTHBIM.
bukBanpaTtHbeie ypaBHeHMs. [Ipumepsl pelieHuss ypaBHEHUHM TPETbEW W YETBEPTOM CTEIEHHU C
HCIOJIb30BAHUEM METOJIOB Pa3JIOKEHUSI HA MHOXKHUTEIH [3aMeHbI IepEMEHHOM |.

Pemienue 1poOHO-paliiOHATBHBIX YPaBHEHUH.
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Perienue TeKCTOBBIX 3aau anredpandeckuM cnocooom

CucreMbl ypaBHeHH

YpaBHeHHE ¢ ABYMs IEpeMEHHBIMU. JIMHEHHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMH.
IIpumepsl pelieHns ypaBHEHHN B LENbIX YACTAX.

Cucrema ypaBHEHUH C ABYMs IlepeMeHHbIMH. PaBHOCHIBHOCTH cucTeM. Cucrema IBYX
JUHEHHBIX ypaBHEHUN C JBYMs II€PEMEHHBIMH; DPCIICHUE IOJCTAHOBKOM U CIIO)KCHHEM.
Pemenne cucrem IByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEMHOE, a JPYroe - BTOPOM CTEIEHHU.
IIpumepsl pemeHns CUCTEM HEJTMHEMHBIX YPABHEHUH C JBYMS IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3aa4 alreOpandeckuM CriocoooM.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTU. I'paduueckas uHTeprperanuss ypaBHEHUS C
JBYMsI IEPEMECHHBIMHU.

I'paduk nuHEHHOrO ypaBHEHHsS C JBYMs TEPEMEHHBIMH. YTJIOBOH KO3 HUIHEHT
IIPSIMOM; YCIIOBUE MAPAJLIEIBHOCTH NPSAMBIX. [ Y CII0BUE NEPICHANKYIISIPHOCTH IIPSIMBIX. |

I'paduku nmpocTermx HEMMHEHHBIX ypaBHEHHH (1TapadoJia, Turep0oIia, OKPY>KHOCTB ).

I'paduueckas MHTEpIIpETALUS CUCTEMbI YPAaBHEHUI ¢ ABYMsI IEPEMEHHBIMHU.

HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX CBOWCTBA

HepaBenctBo ¢ onxHOMl mnepemeHHOW. PaBHOCMIBHOCTH HepaBeHCTB. JIMHeENHbIE
HEpaBEHCTBa C OAHOH mepeMeHHOW. KBanmparueie HepaBeHcTBa. [[Ipumepsl pemeHust apoOHO-
paloHaIbHBIX HEPAaBEHCTB. | CHCTEMbI HEPABEHCTB C OJHON IEPEMEHHOM.

3aBHCHMOCTH MeKAY BeJTHYNHAMU

3aBHCHUMOCTH MEXy BelnunHaMmH. lIpencraBiieHne 3aBUCMMOCTEN MEXAY BEIMYUHAMU
B Bujie (hopmyi. Beruncnenus no popmynam.

[IpsiMass npomopuMOHAJbHAS 3aBUCUMOCTh: 3ajaHue  (popmynol, KOIPPUIHEHT
IIPONIOPLIMOHAIBHOCTH; CBOMCTBA. [IpuMephI psIMO MpONOpLHMOHATIBHBIX 3aBUCUMOCTEN.

OOparHass mponoOpLMOHANIbHAs 3aBUCHUMOCTb: 3ajaHue ¢Gopmynoil, ko3¢ uIueHt
00paTHOW TPOMOPIUOHAILHOCTH; CBOHCTBA. [IpuMepsl 0OpaTHO MPOMOPIUOHAIBHBIX —3a-
BUCUMOCTEH.

Pemenue 3a1a4 Ha MPONOPLMOHAIBHYIO M 0OpaTHO MPOINOPLHOHABHYIO 3aBUCUMOCTH.

Yucnosbie pyHKuMU

[Tonstue ¢pynkuu. O61acTh ONpeesieHns U MHOKECTBO 3HaueHUH (yHKIuu. CrocoOsl
3aganua QyHkuuu. ['papuk ¢yHkumu. CoiicTBa (yHKIMH, UX OTOOpakeHHEe Ha Tpaduke:
BO3pacTaHHUe U yObIBaHUE (YHKIMH, HYyIH QYHKIUH, COXpaHEHHE 3HaKa. YTeHHe U MOoCTpoeHue
rpaduKoB (QyHKIIHMH.

ITpumeps! rpadKOB 3aBUCUMOCTEN, OTPAXKAIOIUX PeaIbHbIE TPOLIECCHI.

@DyHKIUM, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHO MPONOPIHMOHAIbHBIE 3aBUCUMOCTH, HX
rpaduKu 1 CBOMCTBA.

JIuneitHast QyHKIMS, ee cBOICTBA U IrpaduK.

KBanpartuunas ¢pynkuus, ee rpaduk 1 cBONCTBA.

Crenennble QyHKIMM ¢ HATYpaJbHBIMHU TOKa3aTelssMu 2 U 3, UX rpaduKku U CBOMCTBA.
Ipaduxn pynxmmit y=vx,¥ = iz, v = |x|.

[[TapannenbHbIil epeHOC TpaduKOB BOJIb OCE KOOPAMHAT, CHMMETPUS OTHOCUTEIIBHO
oceil KoopAuHaT. |

YucoBble nociae10oBaTe/bHOCTH. ApudMeTnyeckasi 4 reoMeTpuyecKkasi Nporpeccuu

[TonsTHE YNCIOBOM MOCIEAOBATENBHOCTH. 3aJaHUE TIOCIIEN0BATEIILHOCTH PEKYPPEHTHOM
dbopmynoii u popmynoit N-ro wiena. [Uucna GudoHaqyu. |

Apudmernueckass UM reomerpuueckas nporpeccud. Popmynsl N-To  4ieHa
apuMeTHyecKoil U reoMeTpuuecKod MpOorpeccuil, CyMMbl NEpPBBIX 7 4WiIeHOB. M300pakeHue
YJICHOB apu(METHUECKOW U TeOMETPUUYECKON MPOrpeccHii TOUKaMi KOOPAMHATHON IJIOCKOCTH.
JIMHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. CI10KHBIE IPOLICHTHI.

IJIEMEHTBI JIOTUKHU, KOMBUHATOPUKU, CTATUCTUKU U
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TEOPUU BEPOSITHOCTEM (45)

OnucarejibHAas CTATUCTHKA

[IpencraBnenve naHHBIX B BuAe Tabnwim, guarpamm, rpadukoB. CrydaitHas
M3MEeHYUBOCTh. CTaTUCTHUECKHUE XapaKTEPUCTUKU HAOOpa JAaHHBIX: CpelHee apudMeTHyecKkoe,
MearaHa, HauOoJpliee U HauMeHbIllee 3HaueHus, pa3max. [IpeacraBieHus o BBIOOPOYHOM HC-
CJIEOBaHUH.

Cuayuaiinble cOOBITHSI M BEPOSITHOCTH

[TonsATHE O CITydyaifHOM OIIBITE U CIyYaiHOM COOBITHH. DieMeHTapHbIe coObITH. YacToTa
ciydaitHOTO cOoOBITHsI. CTaTHCTUYECKHH TOAXOA K TIOHSTHIO BEpOsATHOCTH. [HecoBmecTHbie
coObiTus. Dopmyna CIIOKEHHsSI BEPOSATHOCTEH.| BEepOsSITHOCTH MPOTHBOMOJOXKHBIX COOBITHH.
JlocToBepHble UM HEBO3MOXHBIE COOBITHS. PaBHOBO3MOXKHOCTH coObITHH. Kiaccuueckoe
onpeJieJICHUEe BEPOSATHOCTH.

J1eMeHTbl KOMOMHATOPUKH

Pemenne koMOWMHATOPHBIX 3amad mepedOpoM BapwaHTOB. KomMOMHATOpHOE MpaBUIIO
ymHOXeHus. [lepecTaHoBKY U hakTOpHaI.

MHoxkecTBa. JJIeMEHThI JIOTUKHU

MHOXECTBO, 2JIEMEHT MHOXKECTBA. 3aJaHUE MHOXECTB IEPEUUCICHHUEM DJIEMEHTOB,
XapaKTEPUCTUYECKUM CBOMCTBOM. CTaHAapTHBIE O0O3HAYCHHUSI YMUCIOBBIX MHOXECTB. Ilycroe
MHOeCTBO M ero obozHayenue. [lonMHokecTBOo. OOBEAMHEHNE U TIEpECEUYCHHUE MHOXKECTB,
Pa3HOCTb MHOECTB.

NnnrocTpanuss OTHOWIEHUH MEXJy MHOKECTBAMHM C IOMOILIBIO AMarpamm Ouiepa -
Benna.

[TonsiTHE O paBHOCWIIBHOCTH, CJIEIOBAaHUH, YIIOTPEOJICHHE TOTUYECKUX CBA3O0K eciud Mo
8 MOM U MOJILKO 8 MOM CIyuae, u, Ui.

Pe3eps cB0001HOT0 yueOHOr0o BpeMeHn — 85 yacoB.

Coaep:xanue yueOHOI0 npeamera
¢ onpe/ejieHHeM OCHOBHBIX BU/J0B Y4eOHOIi 1eTeIbHOCTH
(5 yacoB B HereN110)
MATEMATHKA 5-6 kjaacchbl

OcCHOBHOE COJEpKaHUE 110 TEMAM XapakTepucTuka OCHOBHBIX BU/JIOB
JIeSITEbHOCTH YUE€HHUKA (Ha YpOBHE Y4YEOHBIX
JIeNCTBHIN)

HarypaJjbHble ynciia
Harypanenbiii psa. [ecstuunas cuctema | OnmucbIBaTh CBOMCTBA HATYPATIBHOTO psija.
CUHCIICHUS. [[Tozunmonusle cucteMsl | UnTaTh U 3anMCBIBATH HATypaJIbHBIE YNCIIA,
cuucieHus.] Apudmernueckue AEUCTBUS C | CPAaBHUBATDH U YIOPSAIOUNUBATH UX.
HaTypajdbHbIMH uMciaaMu. CBoiicTBa apudMe- | BLINOJIHATH BBHIYKCICHUS C HATYpaJbHBIMU

19



TUYECKUX JICUCTBUM.

[lonsiTe O cTemeHH C HATypaJbHBIM
nokasarenem. KBagpar u ky0 ducia.

Uucnosbie BBIPaXKECHMUS, 3HaUYEHUE
YUCIIOBOIO BhIpakeHUs. [lopsaok neicTBuii B
YUCJIOBBIX  BBIPAKEHHUSX,  HUCIOJIb30BAHUE
CKOOOK.

Pemenue TEKCTOBBIX
aprupMETHYECKUM CITOCOOOM.

Jemutenu wu kpaTHbeie. Haunbombrmmit
OOIMIA  OeNuTeNb, HaWMEHbIIee  0OIee
kpatHoe. CBoiicTBa nenumoct. [Ipusnaku
nenmumoct Ha 2, 3, 5, 9, 10. [[Apyrue
MPU3HAKU JIeIUMOCTH (Hampumep, Ha 4, Ha
25).] Ilpocteie u  cOCTaBHbIE  YHCIIA.
Pa3noxxeHue HaTypaJbHOTO YKClia Ha IPOCThIE
MHOXUTENH. [Anroputmel HaxoxzaeHus HOK
u HOJ/I.] Jlenenue ¢ octaTkoMm.

3a1a4

YUCJIAMH; BBIYUCJIATH 3HAUECHUS CTENIECHEH.
DopMyHpOBaTH CBOMCTBaA
apudmeTnyeckux NeHCTBUI, 3alIUCHIBATD UX
C TIOMOIIIBIO OYKB, MPeoOpPa3oBbIBATH HA HX
OCHOBE YHCJIOBBIE BBIPAKEHUSI.
AHAJIM3UPOBATL U OCMBICJIMBATH TEKCT
3ajauu,  nepeopMynupoBaTh  YCIOBHE,
U3BJIEKaTh HEOOXOAMMYI0  HMH(OpMAIHIO,
MO/JeJIMPOBATh YCIOBUE C IMOMOIIBIO CXEM,
PUCYHKOB, PEAJIbHBIX IPEIMETOB; CTPOUTH
JIOTUYECKYIO LIETIOYKY pacCyXIeHHUI;
KPUTUYECKH OLEHMBATH I1OJYYEHHBI OTBET,
OCYIIECTBJISATh CAMOKOHTPOJIb, IPOBEPSs
OTBET Ha COOTBETCTBUE YCIIOBHIO.
DopMyIHPOBATH ONPEACIICHUS AEIUTENS U
KpaTHOIO, IMPOCTOTO U COCTaBHOI'O YHCEIl,
CBOICTBA U MPU3HAKU JIETUMOCTH.
Jloka3pIBaTh U ONPOBEPrarb C IMOMOILIBIO
KOHTPIPUMEPOB YTBEPKIACHUS O JIEITUMOCTH
YHUCEIL.

KuaccnpuuupoBars HaTypaibHble 4YHUCIA
(deTHBIE W HEUYETHBIE, MO OCTaTKaM OT Je-
JIeHUs Ha 3 U T. 11.).

HccnenoBary  mpocTeifliie  YMCIOBBIC
3aKOHOMEPHOCTH, NPOBOJAMTH  YHCIIOBBIC
OKCHEPUMEHTHI (B TOM 4HCIE C  HC-

M0JIb30BAaHUEM KAJIBKYJIATOPA, KOMITBIOTEPA)

Apodu

OOBIKHOBEHHbIE Ipoou. OcHoBHOe | MoaeanpoBaTh B rpaduyeckon,
cBoHcTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX | IpeAMETHOW (opMe MOHATHUS M CBOMCTBA,
poOei. CBSI3aHHBIE C TIOHSATHEM OOBIKHOBEHHOMU

Apudmernueckue JENCTBUSA c
OOBIKHOBEHHBIMU Apo0OsMu. Haxoxnenue yda-
CTH OT LIEJIOTO U LEJNOr0 MO €ro 4acTu.

HecsTuuHble Ipoou. CpaBHeHue
NEeCATUYHBIX  ApoOeil.  Apudmerndeckue
HeﬁCTBHﬂ C JACCATUYHBIMU I[pO6$IMI/I.

IIpencraBnenue JecsATUYHONW IpoOU B BHUJE
OOBIKHOBEHHON JpoOM M OOBIKHOBEHHOH B
BH/JIE IECATUYHOM.

OtHomenne. I[Iponopuus;
CBOMCTBO IPONOPLIHH.

[Ipouentsl. HaxoxaeHne mnpoueHTOB OT
BEJIMYMHBI M BEIUYMHBI 10 €€ IPOLEHTaM;
BBIp@)KEHHE OTHOILLEHUS B IPOLIEHTAaX.

Pemenne TEKCTOBBIX

3a1a4 apuPpMeTUYECKUM

OCHOBHOC

crrocoooM

Ipoowu.

®opmMyIHpoOBaTh, 3aMMCHIBATH C TIOMOIIBIO
OyKB OCHOBHOE CBOWCTBO JApoOM, MpaBuiia
JIeNCTBUI ¢ 0OBIKHOBEHHBIMU IPOOSIMHU.
IIpeoGpa3oBbIBaTH OOBIKHOBEHHBIE JPOOH,
CPaBHUBATHL W  yIOPSJIOYMBATH  WX.
BbINOJHATL  BBIUHUCICHUS C  OOBIKHO-
BEHHBIMH JAPOOSIMH.

YuTtaTh ¥ 3aNUCHIBATDH JICCATUYHBIC JPOOH.
IIpencraBasaTh OOBIKHOBEHHBIE JpoOH B
BHJIC JCCSITHYHBIX TPOOCH M JCCATHYHBIC B

BUJIC OOBIKHOBCHHBIX; HAXOIUTh
JCCATUYHBIC HpI/I6J'II/I)KeHI/I$I OOBIKHOBEHHBIX
TpoOeii.

CpaBHHBATh " yHopsiIouuBaTh
IeCITUYHBIC poowH. BeimoaHATH

BBIYUCIICHUSI C JIECSITHUYHBIMH APOOSIMHU.
Hcnoan3oBaTh JKBHUBaJICHTHBIC
MpEJICTaBICHUsT APOOHBIX YHCEN TpU UX
CpaBHEHUH, TTPU BHIYUCIICHHSIX.

BbInoHATL TPUKUIKY W ONEHKY B XOJIE
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BBIUMCJICHU.

O0bSCHATD, 4TO TaKoe MPOIEHT.
IIpencraBasaTh MPOLEHTH B BUJIE ApOOCH U
IpoOH B BHJIE IPOLICHTOB.

OcyumiecTBasATh TOUCK uH(poOpManyu (B
CMMW), conepxalieil gaHHBIC, BHIPAKCHHBIC
B [IPOIIEHTAaX, MHTEPIIPETUPOBATH UX.
IIpuBoauTHL  HpUMEpPHl  HUCIOJIB30BAHUSA
OTHOUIEHUI HA MPAKTHUKE.

Pemath 3amaun Ha mpoOUEHTHI U Apodu (B
TOM YHUCJIE 3a/lauyd U3 PEalbHOM MPaKTUKH,
HCIIOJIB3YS pu HEOOXOAUMOCTH
KaJbKYJIATOP);  HCNOJB30BATH  MOHATHS
OmHOWeEeHUss U Nponopyuu TPU PELICHUU
3azay.

AHAU3UPOBATh U OCMBICIMBATDL TEKCT
3amaun, mnepedopmyJnpoBaThL  YCIOBHE,
U3BJeKaTh HEOOXoIMMyH HH(OpMALHUIO,
MO/1eJMPOBATh YCJIOBHE C MOMOIIBIO CXEM,
PUCYHKOB, PEAJIbHBIX IPEIMETOB; CTPOUTH
JIOTUYECKYIO LIETIOYKY pacCcyXJIeHHUI;
KPUTUYECKH OLEHMBATH IOJYYEHHBIH OTBET,

OCYIIECTBJISATh CAMOKOHTpOJIb, IPOBEPSs
OTBET HA COOTBETCTBHE YCIIOBUIO.
I[IpoBoOMTH  HECIOXHBIC  HCCICIOBAHMS,

CBSI3aHHBIC CO CBOWCTBAMH JIPOOHBIX YHCEI,
OMUpPasCh Ha YUCIOBBIE SKCHEPUMEHTHI (B
TOM YHCJIE C UCIIOJIB30BAHUEM KaJIbKYIISITOPA,
KOMITHIOTEPA)

PanmnonaJjibHbIE YHCIa

IlonoxurennHbie )51 OTpULATCIIbHBIC
qrcia, MOAYJb YHCIA.

N3obpaxkenue qucen TOYKaAMU
KOOpJIMHATHOW  MPSMOM;  TeoMeTpuyecKas

HMHTEpIIpETAas MOIYJIS YUCIIA.
MHOXeCTBO LENbIX 4Hcesl. MHOXKECTBO
palnOHaIbHBIX qucel. CpaBHeHue
palMoHaJIbHBIX  YHCcel.  ApudpmeTHueckue
JEHCTBUS C pallMOHAIBHBIMU unciaMu. CBoii-
CTBa apu(pMETUUYECKUX IeUCTBUI

W3mepenus,  npuOIMKeHUs,
3aBUCUMOCTH MEXIY BEITMUHMHAMHI

[TpubnuxeHHoe 3HAYEHUE BEIMYUHBI;
OKpYIJIEHUE  HATypaJbHBIX qrcen u
JecATUYHbIX JpoOeit. Ilpukuaka M OIEHKa
pEe3yIbTAaTOB BHIYMCIICHU.

IIpumepsl 3aBUCUMOCTEN MEXKIY
BEJIMYUHAMHU: CKOPOCTh, BPEMS, PACCTOSHUE;
MIPOU3BO/IUTENILHOCT, BpeMs, pa0doTa; IieHa,
KOJIMYECTBO, CTOMMOCTB U 1p. [IpencraBnenue
3aBUCUMOCTEH B BUJE POPMYIL.

Pewmenue TEKCTOBBIX

OIICHKU.

3aga4

IIpuBoauTh mpPUMEpPHI
OKPYKaIOIIEM MHpE

HUCIIOJIBb30BaHHUA B
MMOJIOKHUTCIBbHBIX u

OTPHIIATENBHBIX  YHUCEN (Temmepatypa,
BBIMIPBIII — TPOUTPHII, BBIIIE - HIDKE
YPOBHS MOpS U T. I1.).

HN300paxatb MOJIOKUTEIIbHBIE "
OTpHUIIATENIbHBIE  pallMOHAJbHBIE  YHUCIA
TOYKaMH Ha KOOPJAMHATHOW MPSIMOM.
XapakTepu3oBaTb  MHOXECTBO  LEJbIX

YHCEJ, MHOKECTBO PAllMOHATIBHBIX YHCEIL.
®opmyaupoBaTb U 3alUCBIBATh  C
MoMOIbI0 OyKB CBOWCTBA JIEUCTBUH  C
palMOHANIbHBIMA YWCIAMU, NPUMEHATh UX
JUIST IPe00pa30BaHUs YHCIIOBBIX BBIPAKEHUH.
CpaBHuBaTH u YHOPSIA0YUBATH
parMoHaIbHBIC quca, BBINIOJIHATDH
BBIYHMCIICHHS C pallMOHATbHBIMHU YUCIaAMHU
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apu(pMETHYECKIM CIOCOO0M

I/I3MepeHHH, le/lﬁﬂl/l)l(eﬂl/lﬂ, OICHKMH. 3aBucumMocTH MEKIY BETHYHHAMU

[IpubnuxkeHHoe 3HAUYE€HUE BEIMYUHBI;
OKpYIJICHUE HATypAJIbHBIX qyucell u
necATUYHbIX JpoOeil. Ilpukuaka u  oneHka
pe3yJIbTaTOB BBIYMCIIEHUN.

IIpumepsl 3aBUCUMOCTEN MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE;
MIPOU3BOINTENILHOCT, BpeMs, padoTa; IeHa,

Beipaxkath OJHHM €IUHMIBI W3MEpPEHUS
BEJIMYUHBI B JAPYTHX €IUHUIAX (METphl B
KWJIOMETpaX, MUHYTBI B yacax | T. I1.).
OkpyriasiTe  HaTypajJbHbIE  4YHCIIA u
JIeCATUYHBIE IpoOU. BBIMOJIHATH TPUKUIKY
1 OIICHKY B XO/I€ BBIYUCICHUH.
MopaeanpoBaTh HECIOKHBIE 3aBUCUMOCTH C

KOJHMYECTBO, CTOMMOCTH U Ap. [Ipencranenue | moMombo bopmy; BBINOJIHATH
3aBUCHMOCTEH B B HOPMYIL. BBIYUCIICHUS 110 (popMyIam.
Pemenue TEKCTOBBIX Hcnonb3oBaTh 3HAHUS O 3aBUCHUMOCTAX
3a1a4 apu(QMETHUYECKUM | MEXKAY BEJIWYMHAMHM  (CKOPOCTb, BpEMH,
crocobom. paccrosinue; paboTra, MPOU3BOAUTEIHLHOCTD,
BpeMs M T. M.) NPU PEHICHHUH TEKCTOBBIX
3aJa4; OCMBICJMBATBL TEKCT  3aJauyd,
U3BJIEKAThL HEOO0XO0IMMYyI0 HH(}OpMaIuio,
CTPOUTH JIOTUYECKYIO LENOYKY
pPacCyXXJIEHUM;  KPUTHYECKH  OLIEHHBATh
MIOJTy4YEHHBIH OTBET.
DJIeMeHTHhI aJredpbl
Hcnonb3oBanue OykB 111 obOo3HayeHus | Untarh U 3anucbiBaTh  OYKBEHHBIE
qUCe, JIUIS 3aIIMCH CBOHCTB aprU(PMETHUSCKUX | BBIPAKCHUS, COCTaBJISITh OyKBEHHBIE
NEHCTBHIA. BBIPQXEHHS 110 YCIIOBHSIM 3a]1a4.
bykBennble  BbipakeHus.  YwucioBoe | BoryucaaTn YHCIIOBOE 3HAaYEHHE
3HaueHUE OYKBEHHOT'O BBIPAKEHUSI. OYKBEHHOTO BBIPD@KEHHUS TPU  33JaHHBIX
VYpaBuenue, KOpEHb ypaBHEHHS. | 3HAUCHUSIX OYKB.
HaxoxxneHne Heu3BECTHBIX  KOMIIOHEHTOB | COCTABJATH YpaBHEHUS MO YCIOBHSM 3a/ay.

apuMeTUYECKUX TCUCTBUH.

JlexapToBBl KOOpAMHATHI Ha IUIOCKOCTH.
[TocTpoeHne TOYKM MO €€ KOoOpAHHaTaM,
onpeielIeHue KOOPAMHAT TOUYKHU Ha IMJIOCKOCTH

Pemiate npocreinie ypaBHEHHs HA OCHOBE
3aBUCUMOCTEN MEXIY KOMIIOHEHTaMU
apru(pMETUYECKUX JICHCTBHI.

Crpoutrh Ha KOOPIMHAaTHOW IUIOCKOCTH
TOYKM U GQUTYpBl IO 3aJIaHHBIM
KOOpJAMHATaM, ONpeAeNasTh KOOPAMHATEHI
TOYEK

OnucaresqpHas cratucTuka. Bepositrnoctb. KomOnHaTopuka

[Ipencrasnenue faHHBIX B BUAE TaOJIHII,
JIAarpaMM.

[lonsiTve o  ciay4alHOM  COOBITHH.
JIoCTOBEpHOE M  HEBO3MOYKHOE  COOBITHSL.
CpaBHEHME IIAHCOB.

Pemenne KOMOMHATOPHBIX 3a/1a4

METOJIOM Tiepebopa BapHaHTOB.

N3Baexkary wuHdOpManuio u3 TAOMUIl U

JyarpaMM, BBIIOJHATh BBIUUCIEHUS IO
TaOIMYHBIM JTAHHBIM, CPaBHMBATH
BEIMYMHBI, HAXOAMTb HauOOJbIIME U
HaMMEHBIIINE 3HAYCHUS H JIp.

BoinotHaTs  cOop  mHpOpManuu B
HECJIOKHBIX ~ CIy4asX, OPraHU30BbIBATh

nH(pOpMaLKIO B BUIe TaOIHIl U JUarpamm, B
TOM 4YHCIE C TOMOLIBIO KOMIIBIOTEPHBIX
IIporpamm.

IIpuBoANTH IPUMEPHI CIIyYalHBIX COOBITHIA,
JIOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHUH.
CpaBHuUBaTL  IIAHCHI HACTYIUICHHUSI
COOBITHI{; CTPOMTH pPEUEBble KOHCTPYKLIHUU C
UCIOJIb30BAHUEM  CIIOBOCOUETaHMU Oosiee
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8EPOSIMHO, MAI08EPOSIMHO U TIP.
BoInmoaHATh mepedop BceX  BO3MOXKHBIX
BApHAHTOB I IepecueTa OOBEKTOB WIIH
KOMOMHAIIMH, BBIAEJATH KOMOHWHAIIHH,
OTBEYAIOIIUE 33JAHHBIM YCIIOBUSIM

Harasanasn reoMeTpust

Harnsausie MIpeICTaBICHUs 0
reOMEeTpHUECKUX (DUrypax: mpsimMasi, OTPE30K,
Jqy4, Yroj, JioOMaHas, = MHOTOYTOJIbHUK,
OKpPY>KHOCTb, Kpyr. B3auMHoe pacrnosioxeHue
JBYX MPAMBIX, IBYX OKPY>KHOCTEH.

MHOroyroJybHUK, IIPaBUJIbHBIN
MHOI'OYTOJIbHUK. YeTblpexyronbHUK,
IIPSIMOYTOJIBHUK, KBAIpaT.

Bunasl TpeyrojbHHMKOB: OCTPOYTOJIBHBIM,
MPSIMOYTOJIbHBIH, TYHOYTOJIbHBIH,

paBHOOEPEHHBIN, pABHOCTOPOHHUH.
N300pakeHre T€OMETPUYECKUX  (QHUTYD
Ha HEJIMHOBaHHOW OyMare ¢ HCIIOJIb30BaHUEM

LUAPKYJIS, JIMHEUKH, YTOJIbHHUKA,
TpaHcnioptupa. [Iloctpoenuss Ha KieT4yarou
Oymare. |

Jnvna otpeska, nomaHou. Ilepumerp
MHOTOYTrOJbHHUKA.  EnuHuIBl  uM3MepeHus
JUIMHBL.  V3MepeHue  JUIMHBI OTpe3Ka,

MOCTPOEHUE OTpPE3Ka 3aJaHHOM JIMHBI C MO-
MOIIBIO JTUHEHKH.

Buabl yrioB: ocTpelif, OpsMOH, TYIOH,
pa3BepHyThI. ['pagycHas wMepa  yria.
WN3mMepeHne W INOCTPOEHHE YIVIOB 3aJaHHOU
rpajyCHOM MEPBI C MOMOIIBIO TPAHCTIOPTHPA.

[lonstTe momanu GUrypsl; €IUHULIBI
U3MEPEHHUS IIJIOLAIH. ITnomans
MpsIMOYTOJIBHUKA, KBaapara. PaBHOBelHkue

¢urypsl. [PaBHOcocTaBieHHbIE QUTYDBI. |

[Pa3pe3anue u COCTAaBJICHHE
reOMETPUUYECKUX ¢uryp. IToctpoenue
NapKEeTOB, OPHAMEHTOB, Y30POB. ]

[Pemenne  3agau  Ha  HaxXOXIEHUE
PaBHOBEJIMKUX U PAaBHOCOCTABJIEHHBIX QUTYD. |

Harnsagnasie IIPEICTaBICHUS 0

MIPOCTPAHCTBEHHBIX ¢burypax (xy0,

napajuieNienune, npusMa, mupamMuaa, map,
chepa, xKoHyc, nmmauHAp).  M300paxeHue
IPOCTPAHCTBEHHBIX dburyp. [Tpumepsr
CEYCHH. MHoOrorpaHHuKH. [Ipumepsl
pa3BepTOK MHOTOTPAHHUKOB, LWIMHIApPA U
KOHYCa. [Co3manne MOJeIen
IPOCTPAHCTBEHHBIX  (UTYp Oymary,
MIPOBOJIOKH, TIJIACTHIIMHA | Ap.). ]

[lonatne oObeMa; eAWHUIBI O0BEMA.
OO0BeM MPSMOYTOJIBHOTO TapaJulelIeuIe 1a,

(u3

Pacno3naBaTrh Ha ueprexax, pUCYHKaX, H
MOJIETSX rE€OMETPUUECKUE burypsi,
KOH(pHUTYyparuu buryp (Tutockme u
npocTpaHcTBeHHbIe). IIpuBOAMTHL TNpUMEpPHI
aHAJIOTOB ~ TreoMeTpuyeckux  ¢uryp B
OKpYXaroIleM MUpeE.

N306paxath reoMeTpudecKkrue GUTYphl U UX
KOH(UTypaluu OT PyKH U C UCIOIB30BAHUEM
YEepTEKHBIX HHCTpyMeHTOB. HM300paxkath
reoOMEeTpHUeCKue (GUrypel Ha  KIETYaTOH
Oymare.

HU3mepsiTb ¢ IIOMOIIBIO
CPAaBHUBATH JJIMHBI OTPE3KOB.
OTpE3KH 3a/laHHOM JUIMHBI C TIOMOIIBIO
JUHEHKUM W LHPKYJIS, YIabl — 33aJaHHOMU
BEJIMYMHBI C T[OMOIIBI0  TPAHCHOPTHPA.
BbipaxkaTh 0HU €IUHUILIBI U3MEPEHUS JJIUH
yepes Apyrue.

BbipaxkaTrb OIHM €IUHUIBI
YIJIOB Yepe3 ApyTue.
BbrluncaaTs,  muom@aad  KBaJpaToB U
MPSIMOYTOJIHUKOB, ~ HCIOJB3ySd  (POPMYIIBI
IUIoUIad  KBajparta U MHPSIMOYTOJIbHHKA.
BeipaxaTh OJHM €IUMHUIBI H3MEPEHUS
IUIOLIA/Id Yepes IpyTHe.

H3roraBiauBarh MIPOCTPAHCTBEHHbIE
burypel U3  pa3BepTOK;  PpaclO3HaBaTh
pa3BepTKu KyOa, mapajenenumnena, Iu-
pamubl, HUAITUHIpA " KOHYCa.
PaccmaTrpuBarh  IpoCTEHIIME — CEYEHHUS
IPOCTPAHCTBEHHBIX  (uryp, mosydyaemble
MyTeM NPEIMETHOTO WM KOMIIbIOTEPHOTO
MOJIETIMPOBAHUS, ONIPENETATh UX BUI.
BeruncasarTs 00BEMBI KyOa U
IPSIMOYTOJIEHOTO napasuiesenurena,
uCronb3ys Gpopmyiiel o0beMa Kyba U mpsMo-
YJrOJIbHOTO Tapajienenunena. Bpipaxatb
OJIHU eIMHUIIBI M3MEepeHus oObeMa uepe3
TIpyTHE.

HccnenoBatb 1 onmmMchIBaTh  CBOWCTBA
reoMeTpuyeckux  ¢uryp  (IIOCKUX U
IIPOCTPAHCTBEHHBIX), HCIOJIb3Ysl OJKCIEpU-
MEHT, HaOJII0ICHHE, U3MEPEHHE.
MopaeaupoBaTh reoMeTpuieckue OOBEKTHI,
UCIOJIB3YSl OyMary, MIacTHIIMH, IPOBOJIOKY U
ap. Hcnonb3oBath KOMIIBIOTEPHOE

JINHEUKH  H
Crpourtnb

U3MEPEHUS
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KyOa.

[TonsTue 0 paBEHCTBE ¢buryp.
LentpanpHasi, oceBasi U  3epKajbHas
cumMeTpun. M300pakeHne CHMMETPUYHBIX

¢buryp.

MOJIETUPOBAHUE UM  DKCHOEPUMEHT IS
U3y4YeHUs CBOICTB F€OMETPUUYECKHUX
00BEKTOB.

Pemath 3a7aud  Ha HAaXOXKIEHUE JJIUH
OTPE3KOB, MEPUMETPOB MHOTOYTOJIHLHUKOB;
rpajyCHOM  MEpbl  YIJIOB; JIoIaaein
KBAQJIpaTOB W TPSIMOYTOJILHUKOB, O00BEMOB
KyOOB u MPSIMOYTOJIBHBIX
napajuielienunenoB, Kkyoa. BeiaeasaTs B

YCIIOBUU 3aJ]aud JaHHbIE, HEOOXOAUMBIE s
€€ pelIeHUs, CTPOUTH JIOTUYECKYIO IEMOYKY
pacCy X JIeHUM, COMOCTABJATH IOJYYCHHBIN
pE3yJIbTaT C YCIOBUEM 3a/1aUH.

Haxoauthb B OKpyXaroIieM MHUpE IJIIOCKUE U
MPOCTPAHCTBEHHBIC CHMMETPUYHBIE (PUTYPHI.

HN300paxarb paBHBIC burypsr;
CUMMETPHYHBIE (PUTYPBI
AJITEBPA 7-9 kaaccbl
JlelicTBUTEILHbIE YHCJIA
Pacuiupenne MHOXeECTBa HaTypalibHBIX | XapaKTepU30BATh  MHOXXECTBO  IICJIBIX

YUCCJI OO0 MHOXKCECTBAa NIOCJIbIX, MHOXCCTBaA
LEJIBIX YUCCI OO MHOXCECTBA pallMOHAJIbHBIX.
m

PannonansHO€ YMCI0 KaK OTHOILLICHHUE :, rac

m - 1LeJI0€ YUCIIO, 11 - HATYPAJIbHOE.
CreneHs C 1I€IbIM MOKa3aTeNeM.
KBagparuslii kopenb u3 uucna. KopeHb

Tpethelr crenenu. [[lonsitne o KopHEe N-if

CTENEHM M3 uucha.] 3amuch KOPHEH ¢

MTOMOIIIBIO CTEMEHU C APOOHBIM IMOKa3aTEIEM.
[TonsTne 00 wWppanMOHATBHOM YHCIIE.

w.,."'i "

U JUaroHainu

HppaumnonanbHOCT yucia
HECOU3MEPUMOCTb  CTOPOHBI
KBaJpara. ecsaTtnuneie NpUOIMKEHUS
uppauuoHanpHelx uuncen. [Iloctpoenne Ha
KOOPJIMHATHOMN IPSAMOI TOYEK,
COOTBETCTBYIOIIMX UPPALMOHAIBHBIM YHUCIaM

BUOA /1, THE N - HaTypajibHOE YHUCIIO. |

MHOXeCTBO  JIEHCTBHUTEIILHBIX  YHCET,
MPEACTABICHUE  JIEHCTBUTEIIbHBIX qHucen
OECKOHEUYHBIMH  JECATHYHBIMU JPOOSIMH.

CpaBHenue nelicTBUTeNbHBIX uucel. [[lepuo-
JUYECKHE W HENEePUOANYECKHE JECSITUYHbBIE
npoOu.] B3auMHO 0/1HO3HAYHOE COOTBETCTBHE
MEXIy  JACUCTBUTEIBHBIMM  YUCIAMH U
TOYKaMU KOOPJMHATHOU IpsiMoi. Ywucrossle
IIPOMEXYTKH: HHTEPBAJI, OTPE30K, JTyY.

YUCCJI, MHOXCCTBO PAIMOHAIBHBIX YHCCII,
OMUCBIBATH COOTHOLICHHUEC MCKAY OTUMHU
MHOXCCTBaMU.

CpaBHI/IBaTb u yunopssaoumBaThb
palrOHaJIbHBIC qucia, BBIIIOJIHATH
BBIYHUCJICHHUA C paluOHAJIbHBIMKU YHUCIIAMU,
BBIUUCIIITh 3HAUCHHUS CTCIICHCH C OCJIbIM
IIOKa3aTcCJICM.

®opMyIHpOBATH orpesieJIeHue
KBaJIpaTHOT'O KOPHSI U3 YKCIIA.

Ucnonv3oBath rpadpux dyHkuum y = x?
JUIS  HaXOXJEHUS KBAJpPAaTHBIX  KOpPHEH.
BbIuucasTh TOYHBIE W TPUOIMIKEHHBIC
3HAYEHUsT  KOpHEH,  MCIOJb3Ys npu
HEO0OXOAMMOCTH KAJIbKYJISITOP.

®opMyJIMpoBaThL  ONpPEIECICHHE  KOpPHA
TpeTbell CTeNneHW, HaXOAUTb 3HAYCHHUS

KyOMYEeCKUX KOpHEH, MpU HEOOXOIUMOCTH
HCIIONb3Ysl KAIBKYIIATOP.
HccaenoBarh cBOKCTBA KBaIpaTHOTO KOPHS,
KYOMYECKOTO KOpHS, TPOBOJS  UYHCIOBBIC
AKCIIEPUMEHTHI v HCIIOIb30BaHUEM
KaJIbKYJISITOpa, KOMITBIOTEPA.
IIpuBoaAMTH TpUMEpPHI  HUPPAMOHATBHBIX
YHUCeN; pacrno3HaBaThb pallMOHAIbHBIE U
HMppalMOHAIIbHBIE YHCIIA; H300PaXKaATh YHCIIa
TOYKAMHU KOOPAMHATHOU IIPSMOM.
Haxoauth  JecaTUYHEIC MPUOTMKESHUS
palMOHANBHBIX W WPPANMOHATIBHBIX YHCET,
CPaBHMBATh Hu

yHopsi10uuBaTh
JICHCTBUTEIIBHEIC YUCIA.
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yncen. MHMcemoab3oBaTh B IHMCHhMEHHOMN
MaTEeMATHYECKONH peun O00O03HAUeHUS W
rpadudeckue  U300paKCHHS YHCIIOBBIX
MHOKECTB, TEOPETUKO-MHOKECTBEHHYIO
CHMBOJIUKY

HN3mepenusi, npudInKeHusi, OLEHKH

[IpubnmxkeHHOe 3HAUYE€HUE  BEITUYMHBI;
TOYHOCTh TpHOMMKEeHUs. [AOcomoTHas U
OTHOCHTEJIbHAs OTPEIIHOCTH MPUOINKEHHUS. |
Pa3mepbl 00BEKTOB OKpysKaromero mMupa (ot
3JIEeMEHTapHbIX 4YacTul A0 BcenenHoit), niu-
TEJILHOCTh MPOILIECCOB B OKPYKAIOIIEM MUPE.

[Ipukugka ©W  OLEHKAa  pe3yJbTaToB
Bolunciicauii. CoocoObl 3amucu  3HAYEHUN
BCJIIMYMH, B TOM UYHCIIE C BBIJICJICHHEM

MHOXHTEN - crenienu 10 B 3amucu yucia

Haxozme, AHAJIU3UPOBATD, COIIOCTABJATH

YHCIIOBBIC  XapPaKTEPUCTHKHU 00BEKTOB
OKPY’KaIOIIET0 MHUPA.

Hcnonb3oBaTh  3amuch  4YMCiIa B
CTaHIAPTHOM  BHUJAE  JUISI  BBIPAKCHUS
pa3MepoB 00BEKTOB, JUTUTEIIbHOCTH
IPOIECCOB B OKPYXKAIOIIEM MHUpeE.
CpaBHUBATHL 4YHClIa W BEJIWYUHBI, 3a-

MUCcaHHbIe C UCToNb3oBaHueM creneHu 10.
Hcnonb3oBath pasHbie (GOpMBI  3amuCcH
MPUOJIMKEHHBIX 3HAYCHHUM, /J1eJ1aTh BBIBOJIBI
0 TOYHOCTH MPUOIKEHUSI.

BbINOJHATL BBIYUCIEHUS C PEATbHBIMU
JTAHHBIMHU.
OxpyriiTh  HaTypaJbHbIE  4UCIa U
JECSTUYHBIE JPOOH.
BeinoaHaTs MPUKUIKY U OLICHKY
pEe3yJIbTaTOB BBIYMCICHUI
Bgenenue B ajaredpy
bykBeHHble BbIpakeHUs (BbIpaXeHHsI C | BBINOJIHATH  3JIEMEHTapHbIE 3HaKOBO-
[IEPEMEHHBIMH). Yucnosoe 3HAUEHUE | CAMBOJIMYECKHE  JIEHCTBUS: IIPUMEHSITD
OYKBEHHOTO  BBIPAKCHHUS. Jomnyctumble | OyKBbI AJi1 0003HAYEHUS YMCEN, AJIS 3alKcu
3HAYEHUs IIEPEMEHHBIX. IToncranoBka | oOLIMX YTBEPXKICHUI; COCTABJIATH
BBIPAKEHUI BMECTO [IEPEMEHHBIX. OYKBEHHBIE BBIPQXXEHHUS [0  YCJOBHSIM,
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH | 3aJaHHBIM CIIOBECHO, C IIOMOIIBIO PHUCYHKa
Ha  OCHOBE CBOWCTB  apu(MeTHUecKux | Wiu 4epTeKa; npeodpa3oBbIBATH
NEeNCTBUH. PaBencTBO OYKBEHHBIX | aredpayeckue CyMMbl U IPOU3BEJCHUS

BbIpaKeHUM. TOXKIECTBO.

(BBIMOJIHATL  TIPUBEJICHUE M01I00HBIX
CJIaraeMbIX, pacKkpbITHE CKOOOK, YIpPOIIEHUE
MIPOU3BENECHUI).

Beruncaare  uMcinoBoe 3HAUEHUE
OYKBEHHOI'O BBIPQKEHUS; HAXOAUTh 00JacTb

JIOITYCTUMBIX 3HAQYEHUM IIEPEMEHHBIX B
BI)Ipa)KeHI/II/I.
MHoroujeHbl
CTeHeHB C HaTypaIII)HBIM IIOKa3aTeJIeM H (I)OpMyJII/[pOBaTb, 3aluCbIBaATh B

ee cBoiictBa. OQHOWIEHHI U MHOTOYJIEHEI.

CrerneHn MHOTOYJICHA. Crnoxenue,
BBIYMTAHUE,  YMHOXXE€HHE  MHOTOWICHOB.
DopmyIibl COKpAILIEHHOI'O YMHOXEHHUS:

KBaJIpaT CyMMBI W KBajpar pasHoctu. [KyO
CyMMBI B KyO pa3zHocTu.| DopMyna pa3HOCTH
kBagpaToB. [Dopmynbl CyMMBI KyOOB U
pasHoctu KkyOoB.| IlpeoOpa3oBanue 11€10TO
BBIP2KEHUSI B MHOTOYJICH.

PaznoxxeHne MHOTOWIEHa HA MHOXKHTEIIH:

CHUMBOJIMYECKOW (GopMe U 000CHOBBIBATH
CBOICTBa CTeNmeHWM C HATypaJbHBIM IIO-
Ka3aTeleM; NMPUMEHATh CBOICTBA CTENEHU

It TpeoOpa3oBaHUWS  BBIPAKEHHH |
BBIUMCIICHHUH.

BuINOJHATH IEHCTBUS ¢ MHOTOWJIEHAMM.
Jloka3piBaTh  (OPMYIBI  COKpPAIEHHOTO
YMHOKEHHSI, NPUMEHSITbUX B

Hp606pa3OBaHI/I}IX BBIpa)KCHI/Iﬁ U B BbIYH-
CJICHHUAX.
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BhIHECEHUE OOINEro MHOMHUTENS 3a CKOOKH,
TPYIIHPOBKA, MIPAMEHEHUE bopmyn
COKpPAIICHHOT0 YMHOXEHHWs. MHOTO4YICHBI ¢
OHON mnepeMeHHoW. KopeHp MHOrouseHa.
KBanpatubiii TPEXWIEH, pa3yioKeHue
KBaJIPATHOTO TPEXWICHA HA MHOYKUTEIIH.

BbINoJHATH pa3iokeHUEe MHOTOWICHOB Ha
MHOXHUTENIH. Pacnmo3HaBaTh KBaJpaTHBIN
TPEXUJIEH, BBISICHAATD BO3MOKHOCTh
Pa3JIOKEHUSI HA MHOXUTEIN, MPeICTABJIATH
KBaJI[paTHbIA TPEXWICH B BUJE MPOU3BEACHUS
JIMHEWHBIX MHOKHUTECIICH.

IIpumeHsaTH pa3iInyHbIe bopMbI
CaMOKOHTPOJIsSI npu BBITIOJIHCHUH
npeoOpa3oBaHUA
Auaredpanyeckne 1poomn
Anrebpanyeckas pOOB. OcHoBHOE | @OPMYJIMPOBATH  OCHOBHOE  CBOMCTBO
CBOMCTBO anre0panvecKoi apoOu. | anredpanyeckoil ApoOM M NPHUMEHSITh €ro
Coxkpamenue npobeii. CiioxeHue, BBIYUTaHUE, | A1 MPeoOpa3oBaHus IpoOeH.
YMHOXEHHE, JieJIeHNe anredpandeckux | BoIMOJHATHL JeicTBUS ¢ alreOpanvyecKuMU
Ipobeit. JIPpOOSIMU; NMPEACTABJISITH [IEJI0€ BBIPAKEHUE

Crenenb ¢ IE€IbIM IIOKa3aTeaeM U €€
CBOICTBA.
Pannonanbubie BBIPKCHUS u X
npeoOpazoBanus. Jl0Ka3aTeIbCTBO TOKICCTB.

B BHUJE MHOrowieHa, JIpoOHOe - B BHJE
OTHOILIECHHsSI ~ MHOTOWIEHOB;  JIOKa3bIBaTh
TOKJIECTBA.

®opMyJIMPOBATh OIPEICICHUE CTEIECHU C
LenbIM  1okazaresneM.  DopMyJHpoBaTh,
3alMUCBHIBATh B CHMBOJIMYECKOH Qopme U
WLIIOCTPUPOBATh I[IPUMEPAaMU  CBOWCTBA
CTEIICHU C LIEJIBIM IIOKa3aTesieM; NMPUMEHSATh
CBOWCTBA CTENEHU i1 HpeoOpa3oBaHUs
BBIPAKEHHUM W BBIYMCICHUMN.

KBaaparuble KOpHH

[lonsTue KBaJpaTHOTO
apu(MeTuyecKkoro - KBaJApaTHOTO
YpaBHeHue BUaa X =a

CBoiicTBa apu(PMETHYECKUX KBAJPATHBIX
KOpHEMN: KOPEHb U3 MPOU3BEJICHUS, YaCTHOTIO,
CTETIEHHU.

ToxaecTBo

KOpHS,
KOPHSL.

BHIA
(Va)" =a,raea = 0,va® = lal.
[IpuMeHeHHEe  CBOMCTB  apr()METHUECKHX

KBaJIpaTHBIX KOpPHEM K mpeoOpa3oBaHUIO
YHCIIOBBIX BBIPAKEHHUH U K BHIYHUCIICHUSM.

Jloka3pIBaTh CBOWCTBA apuU(PMETHUYECKUX
KBaJPaTHBIX KOPHEH; MNPHUMEHATh HX K
peoOpa30BaHUIO BEIPAXKEHUH.

BeruucasrTe 3HAYCHUS BBIPAKECHHUI,
cozepKaImx KBaJIpaTHbIE KODHH;
BbIPa’KaTh [IEPEMEHHBIE U3 T€OMETPUYECKUX
U pU3nUecKux GopMyIl.

WccaenoBarh ypaBHeHHE Buaa x° = a;
HAXOMTh TOYHbIE U MPUOIHMIKEHHBIE KOPHU
npu

a>0

YpaBHeHHS ¢ OHOI IepeMEeHH O

VYpaBHeHue ¢ ogHOM nepemeHHo. KopeHb
ypaBHeHHs. CBOHCTBa YHCIOBBIX PAaBEHCTB.
PaBHOCHIIBHOCTE ypaBHEHUI.

JluneiiHoe ypaBHeHue. [MccienoBanue
JUHENHOrO ypaBHEHHUs. | Penienne ypaBHeHMi,
CBOJSIIMNXCS K JINHEWHBIM.

KBanpatHoe  ypaBHenue.  HemnosHble
KBaJpaTHble ypaBHeHUs. DopMmynia KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemienne  ypaBHEHUWid,  CBOISAIIMXCS K
KBaJpaTHbIM.  bUKBaJpaTHble  ypaBHEHUS.
[Ipumepsl pemieHHss ypaBHEHMH TpeTbEH U
YETBEPTOM CTENEHU C  HUCIHOJIb30BAHUEM

IIpoBoauTh nOKa3aTENbHBIE PACCYKACHUS O
KOpHSIX  YpaBHEHHS C  OIOpOH Ha
omnpejeNeHue  KOpHSA,  (PyHKIHMOHAJIbHbIE
CBOMCTBA BBIPAKCHUM.

Pacno3HaBarh JIMHEWHBIE M KBaJpaTHBIC
ypaBHEHUS, LEJbIE U IPOOHBIE YPABHEHUS.
Pemiate nuHEHbIE, KBaIpaTHbIE YPaBHEHUS,
a TaKKe€ YpaBHEHUs, CBOMSILMECS K HUM;
pemiaTh ApOOHO-pallMOHANIbHBIE YpaBHEHUS.
OnpenensiTb HaIMuuEe KOpPHEH KBaJpaTHBIX
YpaBHEHUH o JTUCKPUMHUHAHTY U
KO3 puLreHTaM.

Pemiathb TEeKCTOBBIE 337aUl aJreOpanyeckum
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MCTOOOB PA3JIOKCHUA Ha MHOXHTCIINU [SaMCHLI

MEPEMEHHOM |.

Pemenue JIpOOHO-pallMOHAIILHBIX
YpaBHEHU.

Pemenue TEKCTOBBIX

3aJa4 aJ'Il"e6paI/ILI€CKI/IM

CIocoOOM:  MepexOoauTh CJIOBECHOM
(GOpMYIUPOBKH  YCIOBHS  3a/a4d K
anreOpanveckor MOJIENU MyTEeM COCTaBJICHUS
YpaBHCHUS, pemiatb COCTaBJICHHOE
ypaBHEHUE; HHTEPNPETUPOBATH PE3YJIbTAT

oT

Cucrembl ypaBHeHUH

VYpaBHeHHE C JABYMsS  II€PEMEHHBIMH.
JIuneitnoe YpaBHEHHUE c JIBYMSI
nepeMeHHbIMHU. [Ipumeprl pemenus ypas-
HEHUH B LIEJIBIX YUCTIAX.

Cucrema ypaBHEHUH c JIBYMSI
IIEPEMEHHBIMU.  PaBHOCWJIBHOCTB ~ CHUCTEM.
Cucrema AByX JIMHEWHBIX YPaBHEHUN C IBYMS
IIEPEMEHHBIMH; pELICHHE IOJCTAHOBKOW U
cinoxeHueM.  Pemenne — cucrem JIBYX
YPaBHEHHUM, OJHO W3 KOTOPBIX JIMHEHWHOE, a
Ipyroe - BTopoi crenenu. [Ipumepsl penienus
CUCTEM HEJIMHEWHBIX YPaBHEHUH C JBYyMs

MIEPEMEHHBIMH.
Pemenue TEKCTOBBIX
3ama4  alreOpanvecKumM
cImocooomM.

JlexkapToBbl KOOpIMHATBI Ha IIJIOCKOCTH.
I'paduueckas WHTEpHIpeTansl YpaBHEHHS C
JBYMsI IEPEMECHHBIMU.

I'paduk JNMHEHHOTrO ypaBHEHHUsS C IBYMs
IIEPEMEHHBIMU.  YTJIOBOU KO3 PHUIIEHT
MIPSIMOM; YCIIOBUE MAPAJUIENbHOCTH IPSMBIX.
[YcnoBue neprneHuKyasspHOCTHU NMPSMBIX. |

I'paduku  mpocTedmmx  HETUHEHHBIX
yYpaBHEHUN (mapabona, rurnepOoina,
OKPY>KHOCTb).

I'papuueckass HMHTEpHpeTalusi CHCTEMbI
YPaBHEHUH C JBYMs IEPEMEHHBIMU.

Onpenensith, SBISETCS JIM IIapa YHCEI
pELICHUEM JAaHHOIO YPaBHEHUsS C JBYMs
IIEPEMEHHBIMY;  NPHBOJMTDH IIPUMEPBI
pelIeHui YPaBHEHM c IBYMsI
IIEPEMEHHBIMH.

Pematp 3amauun, anreOpandeckoil MOAEIbIO
KOTOpBIX SIBIISIETCSI ypPaBHEHUE C OBYMs
[IEPEMEHHBIMU, HAXOAHUTb LEJIbIC PEIICHUS
nyreM nepebopa. [Pemars  nuHeWHbIE
YPAaBHEHUS U HECJIOKHBIE YPABHEHHsI BTOPOM
CTEIIEHU C JBYMS IEPEMEHHBIMH B LEJBIX
guciax. |

Pemiate cucTembl IByX ypaBHEHUH C JBYyMS
IIEPEMEHHBIMH, YKa3aHHBIE B COACP/KAHNH.
PemaTh TekcTOBBIC 33/1aUN aNTeOpandecKuM
CcrocoOOM:  MEpPEeXOJUTh OT  CJIOBECHOM
(bopMyITUPOBKHU YCIIOBHS 3a/1a4u K
anreOpanvyeckoil MoJIeNIu IyTeM COCTABIICHHS
CHUCTEMBI YpaBHECHMI; pemiathb
COCTAaBJICHHYIO CUCTEMY YPaBHEHUM;
HHTEePIPETHPOBATH PE3yJIbTAT

Crponth rpaduku ypaBHEHUH C JByMs
[IEPEMEHHBIMHU.

KoHcTpyupoBaTh >KBHUBAJICHTHBIE DPEUEBBIC

BbBICKa3bIBaHUS C HCIIOJIb30BaHUEM
anreOpanyeckoro  u reOMETPUYECKOrO
S3BIKOB.

Hcnoan3oBatn (GyHKIMOHAIBHO-

rpaduyecKue MpeACTaBICHUS ISl PeIICHUS U
HCCIICIOBAHUS YPABHEHUHN U CUCTEM

HepaBencrBa
YucoBble HEPABEHCTBA U UX CBOKCTBA
HepaBeHcTBO ¢ OIHOM  NEpEMEHHOM.
PaBHOCWIIBHOCTE ~ HEpaBeHCTB.  JInHelHbIE
HEpPaBEHCTBA  C  OJHOH IIEPEMEHHOM.
KBagparusie HEpPABEHCTBA. [[Tpumepsnt
peuieHus JIpoOHO-pallnOHATIBHBIX

HepaBeHCTB.| CuUCTEMBbI HEPABEHCTB C OJIHOM
[IEPEMEHHOM.

®opMyJIMPOBATh  CBOWMCTBA  YHCIIOBBIX
HEPaBEHCTB, 000CHOBBIBATb UX, OIHPAACH
Ha KOOPAMHATHYIO TPSIMYIO, U H10KAa3bIBATH
anrebpanvecky; MPUMEHATHL CBOIICTBA Hepa-
BEHCTB B XO/JI€ PEUICHHUS 3a/a4.
Pacno3naBarth JIMHENHHBIE U KBaJIpaTHbHIE
HEPABEHCTBA. Pemars JIMHEWHbIE
HEpPAaBEHCTBA, CHUCTEMbl JIMHEWMHBIX HeEpa-
BEHCTB. Pemathb KBajjpaTHbIE HEPABEHCTBA.
[A300paxkaTh HA KOOPAUHATHOMN TJIOCKOCTH
MHOKECTBA TOYEK, 3a/laBaeMble
HEPaBEHCTBAMH C JIBYMS IIEPEMEHHBIMU U UX
CHUCTEMaMH. |

3aBucumMocTH MEKAY BEJITHIYUHAMU
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3aBHCUMOCTH MEXKY BEIIMYHMHAMM.
[IpencraBnenue 3aBUCHUMOCTEN MEXIY
BeJIMYMHAMU B BUjE GopmyJ. Beraucienus mo
dhopmyam.

[Ipsmas MPONOPLIMOHAJIbHAS
3aBHCHUMOCTb; 3aJlaHue dbopmynoid,

KOA(pPUIIMEHT NPONMOPIHOHATLHOCTH; CBOM-
ctBa. [Ipumepsl mpsiMoO MPONOPLUHUOHATBHBIX
3aBHCUMOCTEH.

ObpatHas MIPONOPIUOHATbHAS
3aBUCUMOCTbD: 3aJjaHne dbopmynoii,
Kod(ppuimeHT 0OpaTHON MPOMOPIIMOHATHHO-
CTH; CBONCTBA. [Tpumepsr o0patHO

IIPONOPLIMOHATIBHBIX 3aBUCUMOCTEH.
Pewrenune 3ana4 Ha IPONOPLUMOHAIBHYIO U
00paTHO NPONOPLHUOHAIBHYIO 3aBUCUMOCTH.

CocraBiasitb  (oOpMyInbl,  BbIpa)aromiue
3aBUCUMOCTH MEXTY BEJIMYUHAMU,
BBIUUCIIATH MO opMyIiam.

Pacno3naBarp  mpsMyro u  00paTHO

MPONOPIIMOHATBHBIE 3ABUCUMOCTH.
PemiaTrh TEKCTOBBIE 3aayd Ha MOPSIMYI0 U
00paTHO TPOIMOPIUOHAILHBIE 3aBHCHUMOCTH
(B TOM 4YHClI€ C KOHTEKCTOM M3 CMEXKHBIX
JTUCLHUILINH, U3 PEaIbHON JKU3HU).

UYmucnoBble pyHKIMHU

ITonsarue GbyHKIMU. O6nacrtp
ONpe/ACNiCHUsT W  MHOXKECTBO  3HAYCHUH
¢byakuu.  CrnocoObl  3amaHust  (PYHKIHU.

I'papux Pynxmun. CpoiictBa (yHKIMH, HuX
oroOpakeHHe Ha rpaduke: BoO3pacTaHHE U
yObiBanne  (GyHKOMH, Hylmd  (QYHKIUH,
COXpaHeHME 3Haka. UTeHue M NOCTpPOCHHE
rpadukoB GyHKIUH.

[Ipumepsl  rpadukoB  3aBUCHMOCTEH,
OTPaXKAIOIINX PEATbHBIE TPOIIECCHI.
@OyHKIMK, ONMCHIBAIOIIME TPSAMYIO H

00paTHO TPOIOPIMOHAIBHBIE 3aBUCHMOCTH,
ux rpauKu 1 CBOMCTBA.

Jluneitnas ¢yHKIUSA,
rpaduk.

KBagpatuunas QyHkuus, ee rpadpuk u
CBOMCTBA.

CreneHHble (GYHKUMU C HaTypajIbHBIMU
nokaszarensiMu 2 U 3, uX rpaMKu U CBOMCTBA.
Ipaduxu dynxiumit y=+x,v = x v = |x|.

[[TapannenbHblii nepeHoc rpauKoB BAOJb
Ocell KOOpIWHAT, CHMMETPHUS OTHOCHTEIHHO
oceil KoopAuHar. |

€e CBOIiCTBA "

BoruucasTe 3HaueHUs (QYHKUMH, 3aaHHBIX
dbopmynamu (npu HEO0OXOAUMOCTH
UCMOJb30BaTh KalbKYIATOP); COCTABJIATH
TaOIUIIBI 3HAUYCHUH (PYHKITHIA.

Crpouth 1O TOYKaM TpapuKku QYHKIUH.
OnucepiBaTh CBOMCTBA (DYHKIIMM Ha OCHOBE
ee rpaduuecKoro npeacTaBICHUsI.
MopaeaupoBaTh peajbHbE 3aBHUCHUMOCTH C
MTOMOIIIBIO dbopmyi u rpaduKoB.
HNuTepnpernpoBarh rpaduku  peanbHbIX
3aBUCUMOCTEN.

Hcnoab3oBaTh (YHKLIHMOHAIBHYIO
CUMBOJIUKY JUISl 3allMCH  Pa3HOOOpa3HbIX
(bakTOB, CBSI3aHHBIX C pPAacCMaTPUBAEMbBIMU
GbyHKUMSIMH, o0oTaiasi ONBIT BBHITOTHEHUS
3HAKOBO-CHMBOJIMYECKUX JEeUCTBUH.
CTpouTh  pedeBble  KOHCTPYKIUH  C
UCIIO0JIb30BaHUEM (byHKIHMOHAIBHON
TEPMUHOJIOTHH.

Hcnoab30BaTh KOMITBIOTEPHBIE MPOTPAMMBI
JUIS  WCCIENOBAHUS  TIOJIOKEHUS Ha
KOOPAMHATHOMN IJIOCKOCTH rpauKoB
GyHKIMA B 3aBUCUMOCTH OT 3HauyeHUH
KO3 PUIUEHTOB, BXOAALIMX B GOPMYITY.
Pacno3snaBaTh BUIBI U3yyaeMbIX (QYHKIHH.
IMoka3bIBaTh CXEMAaTHUYECKH ITOJIOKEHHE Ha
KOOPAMHATHOMN IUIOCKOCTH rpaduKoB
byuknuii (Hampumep, y = kx + b B 3aBucu-
MOCTH OT 3HaKOB KO((HUIINEHTOB Kk U D).
Crpoutb rpaduku u3ydaeMbIX (QYHKIIHIL;
ONMCHIBAThH UX CBOMCTBA.

YucJi0BbIE 10CJI€10BATEIBHOCTH. ApupmeTH

YEeCKad U recOMETPHUYECCKAs IIPOrpeCCUmn

IToHsTHE YNCIOBOM MOCIEA0BATENBHOCTH.
3ajaHue MOCIEJ0BATEIBHOCTU PEKYPPEHTHOU

HpI/IMeHHTb HNHIACKCHBIC O603H3.‘-ICHI/IH,
CTPOMTH PEYEBLIC BbICKa3bIBAHU C

dbopmynoit u dopmynoit N-ro unena. [Yucna

HCIOJIb30BAHUCM TCPMUHOJIOT'UH, CBSI3aHHOM
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duboHayym. |

Apudmernueckas
IIPOrPECCUMN. Dopmysl
aprupMeTHIECKON u reOMETPUYECKOMN
MPOTrpeccuii, CyYMMbl TI€PBBIX 7  YJICHOB.
N300paxenne wieHOB apudMeTudyeckol u
Ir€OMETPUYECKON IIporpeccuit TOYKaMu
KOOPJIMHATHOW TUIOCKOCTH. JIMHEWHBIA
SKCMOHEHIIMAJIbHBIN pocrT. CnoxHble
MIPOLICHTBHI.

TCOMETPHUUICCKAA
N-ro YJICHA

C OHATUEM IOCIIEIOBATEIBHOCTH.
BbruncasTh WieHbl MOCIEI0BATENbHOCTEN,
3aJaHHbIX  (QOpMYJIOH N-TO uleHa WU
PEKYppPEeHTHOH (hopMyIOil. Y cTaHABJIMBATH
3aKOHOMEPHOCTH B MOCTPOEHHUH
IIOCJIEIOBATEIIBHOCTH,  €CJIM  BBINMCAHbI
MepBbIC HECKOJIBKO €€ uiieHoB. M300pakath
YICHbl II0CJIEJOBATEIIbHOCTH TOYKAMU Ha
KOOPJMHATHOM TIOCKOCTH.

Pacno3naBarp apupMeTUIECKyIo u
F€OMETPUYECKYIO IIPOIPECCUU IIPU  Pa3HbIX
crocobax 3amaHus. BbIBOAUTH Ha OCHOBE
JIOKa3aTelIbHBIX  PACCYKACHUH  (popMymbl
obmero  uneHa  apuMETHUECKOU u
F€OMETPUYECKON  IIPOrPECCHIA, CYMMBI
NEPBBIX 7 YICHOB apuMeTHYecKoil U
F€OMETPUYECKOM  NPOrPECCHi;  pelaThb
3aJ]auy C UCTIOIB30BAHUEM ITHX (HPOPMYII.
PaccmaTpuBarh npuMepel U3 pealibHOU
JKU3HM, WUIIOCTPUPYIOIIME HW3MEHEHUE B
apudmMeTniecKoin MIPOTPECCHH, B
reOMETPUYECKO Mporpeccuu; H300paxkaTh
COOTBETCTBYIOLIUE 3aBHCHUMOCTH
rpapuuecKu.

Pemiath 3amaum Ha CIIOXKHBIE NPOLIEHTHI, B
TOM YMCJI€ 3a/1a4il U3 peaJbHOU MPaKTUKU (C
MCIOJIb30BAaHUEM KAJIBKYJISITOPA).

OnucarejbHAf CTATHCTHKA

[IpencraBieHue JaHHBIX B BUAE TaOMIL,
JTUarpaMm, rpaduKoB. Crnyuaiinas
M3MEHYUBOCTD. Craructuueckue
XapaKTepUCTHUKU HaboOpa JaHHBIX: CpeaHee
apudmernyeckoe, MeauaHa, HauOoOJbIIee U
HavMEHbIIIEe 3HAUEHUS, pa3zmax
[IpencraBinenuss o  BBIOOPOUYHOM uc-
CJIEJOBaHMH.

N3Baekary uHdOpManuio w3 TAONMIl U
IUarpamMM, BBITIOJTHSATH  BBIYHMCIEHUS  TIO
TaOJIMYHBIM ~ JaHHBIM.  Ompenejsitb 10
quarpaMmaM HauOOIbIINE U HaNMMEHbINNE
JTaHHbIE, CPABHUBATH BEJIINYNHBI.
IIpencraBasars uHpoOpManuo0 B BUIE
TabJINL, CTOJOYATHIX U KPYTOBBIX IUarpamw,
B TOM 4YHCJE C IOMOLIBIO KOMIIBIOTEPHBIX
MIPOrPaMM.

IpuBoAMTH TPHUMEPHI YHCIOBBIX JaHHBIX
(ueHa, poct, BpeMsi Ha JOPOry), HAXOAUTh
CpeHME 3HA4YeHMs, pa3Max  YHUCIOBBIX
HabopOB.

IlpuBoauTHL COAEpKATENbHBIE  MPUMEPHI
UCIIOJIb30BAaHUSl CPEIHUX 3HAYCHWM, IS
OMHCAaHUS JaHHBIX (YpPOBEHb BOJBI B
BOJIOEME, CIIOPTUBHBIE IIOKa3aTeld, OIpe-
JiefieHHe IPaHUI] KITUMATHYECKHUX 30H).

Cay4aiinble COOBITHSI H BEPOSITHOCTD

[lonssTHe o0 ciayyallHOM oOmbITE U
CIIy4aiiHOM COOBITHH. OnemeHTapHbIE
coObiTusg. YacToTra ciyyallHOro COOBITHS.
Cratuctuueckuii  MoAXO0X K IOHATHIO
BepositTHOCTH.  [HecoBmecTHBIe  COOBITHSI.

IIpoBoauTh CilydaliHbIE SKCIIEPUMEHTHI, B
TOM 4YHCIIE C TOMOILIBK) KOMIIBIOTEPHOIO

MOJICIUPOBAHUSA,  HUHTEPIPETHUPOBATH  UX
pe3ynbTaThl. BoeruucasaTs 4acToTy
CIy4aitHOTO COOBITHS; OLIEHUBATh
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dopmyna CIIOKEHUS BEPOSATHOCTEM. |
BeposiTHOCTH TIPOTHBOIOJIOXKHBIX  COOBITHH.
JlocToBepHblE W HEBO3MOKHBIE  COOBITHS.
PaBHOBO3MOXHOCTE coObITHIA. Kitaccuueckoe
OnpeIeJIeHUE BEPOATHOCTH.

BCPOATHOCTh C IIOMOMIBIO YaCTOThI, IIOJIYy-
YCHHOM OIBITHBIM ITyTEM.

Pemathb 3aJ1a9u Ha HaXO0XKJICHHUE
BEPOSATHOCTEMN COOBITHH. IMpusoauTs
MIPUMEPHI CITyYaliHBIX COOBITHH, B TOM YHUCIIE,
JIOCTOBEPHBIX nu HEBO3MOXXHBIX,

MaJOBEpPOATHBIX  coObiTuil.  IlpuBOAUTH
OPUMEpPbl  TPOTHUBOMOJOXHBIX  COOBITHH,
PaBHOBEPOSITHBIX COOBITHIA.

DJieMeHThl KOMOUHATOPUKH

Pemenne  KOMOWMHATOpHBIX 33734
nepebopoMm  BapuaHtoB.  KomOunaropHOe
npaBwIo yMHOXeHus. [lepectraHoBKM U
(bakTopuan

BbInoHATL 1epedop BCEX  BO3MOXKHBIX
BAapUaHTOB Ui IiepecueTa OOBEKTOB WU
KOMOMHAIINH.

IIpuMeHsiTe  mpaBWIO  KOMOMHATOPHOI'O
YMHOXEHHUS JJI1 pelleHHus 3ajad  Ha
HaXOXXJEHHE 4YHciIa OOBEKTOB MM KOM-
OuHauui  (AMaroHaauM  MHOTOYTOJIbHHKA,
pYKONOXaTus, 4YHUCIO KOAOB, IIH(DpPOB,
napoJsieu u T. IL.).

Pacno3naBaTrp 3ajaun Ha  OIpeneeHHE
yuciaa  MEpecTaHOBOK M BBINOJIHATh
COOTBETCTBYIOILINE BBIYMCIICHUS.

Pematrr,  3agaun  Ha BBIYUCIICHHUE
BEPOSTHOCTH c PUMEHEHUEM
KOMOWHATOPHKH.

MHuo:kecTBa. IjIeMeHThI JOTHKH

MHoxecTBo, 2JIEMEHT MHO>KECTBA.
3amanue MHOKECTB MePEUYHCICHUEM
AJIEMEHTOB, XapaKTEPUCTUYECKUM CBOICTBOM.
CrannmapTHbie 0003HaYEeHHUs YHUCIIOBBIX
MHOXecTB. Ilycroe MHOXecTBO U €ro
o6o3nauenne. IlogmuoxectBo. O0benMHEHNE
U TEepEeceYeHre MHOXKECTB, Pa3HOCTb MHO-
JKECTB.

Nnmroctpanus OTHOIIIEHUU MEXKY
MHOKECTBAaMU C MIOMOIIBIO TUarpamm Jiijepa
- Benna.

[TonsiTHE O PAaBHOCUIILHOCTH, CIIEOBAHHH,
yImoTpeOIeHHe JIOTUUECKUX CBA30K eciu  mo
8 MOM U MOJIbKO 8 MOM Clyuae, u, Ui.

IIpuBoauTL  HpUMEpPbl  KOHEYHBIX U
OECKOHEUYHBIX MHOKECTB. Haxonuth
0o0BeMHEHNE U TIePeceYeHHe KOHKPETHBIX
MHOJKECTB, Pa3HOCTh MHOXKeCTB. [IpUBOAUTH
MpPUMEpPHl HECIOXKHBIX KiIacCu(UKAMA U3

pa3IMYHbIX oOracreit KU3HU.
HNnnrocTpupoBarts TEOPETUKO-
MHOKECTBEHHBIE TOHATUS C  TOMOIIBIO
KpyroB Dilsiepa.

Hcnoab3oBaTh TEOPETUKO-MHOKECTBEHHYIO
CHUMBOJIMKY U SI3bIK TIPY PELIEHUH 33134 B
X0/ U3yUEHUs PAa3JINYHBIX pa3JIeoB Kypca.
HNnnrocTpupoBarts MaTEMaTHYECKUE
IIOHATUA n YTBCPKIACHUA InpuMcEpamMu.
Hcnonb3oBaTh npuMepsl U KOHTPIPUMEPHI
B apryMEHTaIlUH.

KoncrpynpoBars MaTeMaTUYECKUE
NPEJIOKEHUSI C TOMOIIBI0  JIOTHYECKUX
CBS30K ecu mo 6 MOM U MONbKO 6 MOM
cnyuae, u, Ul

TEOMETPUS 7—9 kiaacchl

IIpsimble U yIJIbI

Touka, npsamas, miockocTs. OTpe3oK, Iyd.
VYron. Ilpsmoil yros, OCTpeIii M TYHOW YIIBI,
pa3BepHYTHIM yroisl. BepTukanbHble 1 CMEXHbBIE

®opmyIMPOBATH onpeoeneHusl u
WLIIOCTPUPOBATh NOHAMUSA OMpe3Ka, yud;
yena, npsamo20, OCmpo2o, Myno2o U pas-
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yribl. buccektprca yria M €€ CBOWCTBO.
CgoiicTBa yIJIOB ¢  MNapalieJbHbBIMU U
MEePIEHAUKYISIPHBIMUA  CTOpOHamMHu. B3anmHoe
pacrnojoKeHUe  MOpAMbIX  Ha  IJIOCKOCTH:
MapajuieJbHblE M IEPECEKAIONINECs IpsAMBbIE.
[lepnengukymnspusle  npsmele.  TeopeMbl o
MapajuieIbHOCTH U NEePHEHANKYJIIPHOCTH
npsiMbIX. [lepneHaukynsip ¥ HaKJIOHHAs K Tps-
Moi. CepeAuHHbIN MEPICHANKYISAP K OTPE3KY.

BEPHYMO20  Y2l08,  BEPMUKANbHBIX u
CMEJICHBIX Y2ll08; OUCCEKMPUCHL Yeild.

®opmyIMPOBATH onpeoeneHust
napaienrbHbix NPAMbIX, Yenos,
00pA30BAHHBLIX  NpU  NepeceyeHuu  08yX
napaniebHblx NPAMbIX cexywet,
NEePHEeHOUKYNIAPHBIX  NPAMbIX,  NEPREeHOUK)-
JAPA U HAKIOHHOU K NPAMOU, CepeOuHHO20
NepneHOUKyIapa Kk ompesKy, Pacrno3HaBaTh

I'eomerpuueckoe MecTO TouYeK. MeToJ | u H300pakaTh UX HA YepmedHcax U PUCYHKAX.
reoMerpuueckux Mectr Touek. CBoiicTBa | O0BSICHATB, YmMo maxkoe 2eomempuyeckoe
OUCCEKTPHUCHI yria u CEpPEMHHOIO | Mecmo  mouex, TPHUBOAUTH  HNpUMeEpbl
NEPIIEHAUKYIISPA K OTPE3KY 2eomMempuieckux Mecm mouyex.
®opMyIHPOBATb aKCUOMY NAPANNETbHBIX
NPSAMBIX.
®opMyIHPOBATH U A0KA3ZBIBATBL MeopeMbl,
gvipadicaowjue CeoUCMea epPMuUKAIbHbIX U
CMEJICHbIX Y208, C60UCMBA U NPUSHAKU
napanielbHuiX Npamulx, 0 eOUHCMEEeHHOCMU
NepneHouKyIapa K  NpsamMou,  ceolicmee
NepneHOUKyIApa U HAKIOHHOU, CEOUCMEAX
ouccekmpucobl yena u cepeouHHo20 nep-
NEHOUKYIAPA K OMpe3K).
Pemars 3a0auu Ha nocmpoenue,
00Ka3amenbcmeo u vluucieHus. BulieasiTb
6 ycnoeuu 3a0auu ycioeue U 3aKiodeHue.
Onupasce na ycnosue 3adauu, TPOBOAUTH
Heobxooumbie dokazamenvHbie
paccyrcoerus.
ComnocraBisiTb nonyuenuvlli pezyiomam ¢
ycaosuem 3a0adu

TpeyrojibHUKH

TpeyronpHukH. [IpssmoyrosbHble, | POpMyJIMPOBATH OIIPEIEIICHUS
OCTPOYTOJIbHBIE U TYIOYTOJIbHEIE | IPSIMOYTOJIBHOIO, OCTPOYTOJIBHOTO,
TpeyroJibHUKU. BricoTa, Mennana, OuccekTpuca, | TYIOYyTrOlIbHOIO, paBHOOEIPEHHOTO,
cpeaHss JMHUSA TPEYrojbHHUKA. | PABHOCTOPOHHETO TPEYrOJIbHUKOB; BBICOTHI,
PaBHOOe1peHHbIC " PaBHOCTOPOHHHE | MEIMaHbl, OHCCEKTPHUCHI, CpEAHEH JIMHUM
TPEyroJIbHUKH;  CBOHCTBA U NPU3HAKK | TPEYrOJbHUKA; PACIO3HABaTh U M300pa-
paBHOOEPEHHOTO TPEYTOJIbHUKA. JKaTh UX Ha YepTexkax U pUCYHKaX.

[lpu3Haku  paBeHCTBA  TPEYroJbHHUKOB. | POPMYIHPOBATH  ONPEIEICHUE  PABHBIX
[Tpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX | TPEYTOJIbHUKOB. ®opmy.upoBaTh u

TPEYroJbHUKOB. HepaBeHCTBO TpeyrojbHUKA.
CooTHOIIEHHS MEXAy CTOPOHAMU M YIJIaMH
TpeyrodbHuka. CymMMa YIJIOB TpeyroJIbHUKA.
BremHne yriel TpeyroiabHUKa, TeopemMa o
BHEIIHEM YIJIe TpeyroibHuka. Teopema Paineca.
[lonobue  TpeyroJbHUKOB; K03 GuUIueHT
nojo0us. [IpusHaku moxo0ust TpeyroJbHUKOB.
Teopema Iludaropa. CuHyc, KOCHUHYC,
TaHIeHC, KOTaHI'€HC OCTpOro yria
MPSIMOYTOJIBHOTO TPEYTroJbHUKA U yriioB oT 0 110
180°; npuBeneHue Kk octpomy yriy. Pemenue

AOKA3bIBATH TEOPEMBI
BEHCTBA TPEYTOJIbHUKOB.
OO0bsicHATH 51 WLJIIOCTPUPOBATH
HEPABEHCTBO TPEYTOJIbHUKA.
®opMyIMPOBATh U 10Ka3bIBATh TEOPEMBI O
CBOICTBax M MpU3HAKaX PaBHOOEIPEHHOIO

O MpHU3HAKax pa-

TPEYTOJIbHUKA, COOTHOLLICHUSIX MEXITY
CTOPOHAMU U YIJIaMU TPEYTOJIbHHUKA, CyMME
YIJIOB  TPEYrOJIbHUKA,  BHELIHEM  YIJIE
TPEYrOJIbHUKA, 0 cpeaHen JINHUA
TPEYTOJbHUKA.
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MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
@opMyIibl, CBS3BIBAIOIIME CHHYC, KOCHHYC,
TaHT'€HC, KOTAHI'€HC OJHOTO M TOr0 K€ YIJia.
Pemienue TpeyroibHUKOB: TeOpeMa KOCUHYCOB U
TeopeMa CUHYCOB.

3ameyaTesibHble TOYKU TPEYTrOJIbHUKA: TOYKU
MepeceyeHns] CepeIMHHBIX MEePHeHANKYISIPOB,
OWCCEeKTpUC, MEIuaH, BBICOT WU  HUX
npoaoJkeHui. [OKkpy)HOCTB Ditnepa. |

®opmyanpoBaTh ONpeAeieHne MOA0OHBIX
TPEYrOJIbHUKOB.

PopMyJIMPOBATH U JOKA3BIBATH TEOPEMBI O
IIpU3HAKaX no00us TPEYTrOJIbHUKOB,
teopemy Daeca.

®opmyJIMpOBaThH OIIpEEICHUS u
WLIIOCTPUPOBATh HIOHSITUS CUHYCA,
KOCHHYCa, TaHI€HCa M KOTAHI€HCAa OCTPOro
yria  OpSAMOYTOJIBHOTO TPEYrOJIbHUKA.
BeiBoaNTH (bopmybl, BBIpaXKaIoLIHe
byHKIIH yria IPSIMOYTOJIBHOTO
TPEYrojabHUKAa  4Y€pe3  €ro CTOPOHBI.
®opMyJIMpOBaTh U [I0KA3bIBATh TEOPEMY
[Tudaropa.

®opMyJIMpOBaTh  OIIPEJEICHUST  CHHYCA,
KOCHHYCa, TaHI€Hca, KOTaHreHca yriios ot 0
1o 180°.

BeiBoauTH bopmybl, BBIpaXKarolIye
¢dbyukun yrioB ot 0 7o 180° uepes pyHkuMM
ocTpplXx  yriioB.  @opmyaupoBarb U
Pa3bACHATH OCHOBHOE TPUTOHOMETPUYECKOE
toxaecrBo. [lo 3HaueHuWsAM OOHOM Tpu-
TOHOMETPUYECKOI byHKIMH yria
BBIYHMCJIATH 3HAYCHHUS IpYrux
TPUTOHOMETPUUYECKUX (DYHKLIMH 3TOro yria.
®opMyJIMpOBaTh U JA0KA3bIBATh TEOPEMBbI
CHUHYCOB ¥ KOCUHYCOB.

®opMyJIMPOBATh U JOKA3BIBATH TEOPEMBI O
TOYKax nepeceyeHus CepeaNHHBIX
NEePIEHINKYIIAPOB, OUCCEKTpUC, MeJuaH,
BBICOT WJIM UX MPOJIOJIKEHUH.

HccaenoBarh CBOMCTBA TpPEYrojbHHUKA C
MOMOIUIbI0 KOMIIBIOTEPHBIX IPOrPaMM.
Pematnb 3a/1a4uu Ha MIOCTPOEHHUE,
JI0Ka3aTeNbCTBO M BBIYMCIEHUS. Boinenars B
YCIIOBUU 33J]auil YCJIOBHUE U 3aKIIIOUCHHE.
MopenaupoBarb  ycIOBHE  3ajauu c
MTOMOMUIBIO YepTexka UM PUCYHKA, IIPOBOJIUTH
JIOTIOJIHUTEIbHBIE  NOCTPOCHUSIT B XOAE
pemieHus. Onupasch Ha JaHHBIE YCIIOBUS
3aJa4H, IIPOBOANTH HEoOX0IuMbIe
paccyxaeHus.

HNurepnperupoBars MIOJIy4CHHBIN
pe3yNbTaT U COMOCTaBISATh €ro C YCIOBHEM
3a]1a4u

YerblpexyroJbHUKH

[Tapannenorpamm,
CTOpOH, YIJIOB H

YeThIpexyrojbHUK.
TEOPEMBI O CBOMCTBax

®opmyIHpOBATH OIIPEIECIICHUS
napajuIeIorpaMma, IpsiMOyroJIbHUKa,

JMaroHaJIel rmapajuieJorpaMmma 1 €ro pu3Haky. | KBajpara, pom0a, Tparneuuu,
[IpsAMOYTOJbHUK, TeOpeMa O pPaBEHCTBE | PABHOOEAPEHHOM u IIPSAMOYTOJIBHOU
JaroHaJied MPsSMOYTOJIbHUKA. Tpaneuuy, CpeaHed JIMHUKA  Tpamneuuu;
PoM0, Teopema o0 CBOMCTBE AHaroHaeH. pacno3HaBaTb M H300paxkaTb MX Ha

32




Ksanpar.
Tpaneuus, cpegHss
paBHOOEAPEHHAs Tpaneus

JIMHUA Tparncunu,

YepTekax U PUCYHKaX.
@opMyJIMPOBATH U T0KA3bIBATH TCOPEMBI O
CBOMCTBaX W TPU3HAKAX TMapaienorpaMmma,
PSIMOYTOJIBHHKA, KBaJIpara, pomO0a,
TpAareIny.

HccnenoBaTh CBOICTBA YETHIPEXYTrOJbHUKOB
C TIOMOIIIBIO KOMITBFOTEPHBIX MPOTPAMM.
Pemarn 3a71a49u Ha IIOCTPOCHUE,
JI0Ka3aTeIbCTBO 51 BBIYMCIIEHUS.
MopaenupoBarh  yCIOBHE  3ajadu c
IIOMOIIIBIO0 gepTexa AN pPHUCYHKA,
NMPOBOMUTH JIOIOJIHUTEIbHBIC TTOCTPOCHUS B
X0l pelicHus. BbIIeasiTh HAa dYepTEKe
KOH(pUrypammm, HEe00XO0aUMBIE IUIA
MPOBEJCHUST  00OCHOBaHMI JIOTHYECKHX
[1ar0B peIICHUS. HuTepnpeTupoBaTh
MOJTYYCHHBIA PE3yJbTAT M COTOCTABIATh €ro
C YCJIOBHEM 33/1a4M

MHOFO}’I‘OJ’ILHI/IKI/I

MHOroyroJyibHUuK. Beinykiisie
MHOT'OYT OJIBHUKU. [IpaBuiibHBIE
MHOIOYrojJpHUKH. TeopeMa 0 cyMMe YyIJIOB BbI-
IIYKJIOTO MHOTOYroJIbHUKA. Teopema 0 cymme
BHEIIHUX YIVIOB BBITYKJIOIO MHOTOYI'OJIbHUKA

Pacno3naBartsp MHOT'OYTOJIbHUKH,
¢popmyiupoBaTh OIpEJICIICHHE u
NPUBOIAUTH IIPUMEPHI MHOTOYTOJIbHUKOB.
®opMy/IMPOBATh U 10Ka3bIBATh TEOPEMY O
CyMMe€ YIJIOB BBIITYKJIOTO MHOTOYT'OJIBHUKA.
HccaenoBarh cBOMCTBA MHOTOYT'OJIBHUKOB C
MIOMOUIbIO0 KOMIIBIOTEPHBIX IPOTPaMM.
Pemiate 3amaun  Ha JI0Ka3aTeIbCTBO U
BbluMCiIeHUs.  MogeanpoBarbs  yClOBUE
3a/layd C NOMOIIBIO YepTekKa WIH PUCYHKA,
NPOBOJIMUTH JOIOJHUTEIbHBIE TIOCTPOCHUS B
XOJI€ PEIICHMUS.

HNuTepunpernpoBarsb MTOJTYYEHHBIN
pE3yJIBTaT U CONMOCTABJATH €r0 C YCIOBHEM
3a/1a4u

OKpyKHOCTb M KpYr

OxpyxHoctb u Kkpyr. Lentp, paguyc,
muametrp. Jyra, xopma. CekTop, CETrMEHT.
LlenTpaibHbI, BIHUCAHHBIA yrojd, BEJIUYUHA

BINMCAHHOrO yria. B3amMHoe pacnosoxeHue
NpSIMOM M OKPYXXHOCTH, IBYX OKPYKHOCTEH.
KacarenbHass u cekymas K OKpPYXHOCTH, HX
CBOMCTBA.

Brmcannblie H OITMCaHHBIE
MHOFOerJ'II)HI/IKI/I. OKPY)KHOCTI), BIITMCAHHAsI B
TPEYrOJIbHUK, U OKPYKHOCTb, OMMCAHHAS OKOJIO
TpEyroJibHUKa. TeopeMbl O CYIIECTBOBAHUU
OKPY’KHOCTH, BIMCAaHHON B TpPEYrOJIbHUK, U
OKPY>KHOCTH, OTIICAHHOW OKOJIO TPEYTrOJbHUKA.
BrnmcanHele ©W = ONHMCaHHBIE OKPY>KHOCTH
MPaBUILHOTO MHOTOYTOJbHUKA. [Brmcanueie u
ONMMCaHHBIE YETHIPEXYTOJbHUKM. |

qDOpMy.TIBI JJIs0 BBIYHCIICHUA CTOPOHEL

DopMyIMPOBATH OINPEACICHUS TOHITUH,
CBSA3aHHBIX C OKPYKHOCTBIO, LIECHTPAJIIBHOTO U
BIIMCAHHOTO YIJIOB, CEKYIIEH U KacaTeJIbHOU
K OKPYXHOCTH, YIJIOB, CBSI3aHHBIX C OKpYX-
HOCTBIO.

®opMyJIMPOBATH U JOKA3bIBATH TEOPEMBI O
BIIMCAHHBIX yrjIax, YyrjiaxXx, CBA3aHHBIX C
OKPYXHOCTBIO.

N300paxkathb, pacnio3HaBaTh U ONMCHIBATH
B3aMHOE  DACIOJIOKEHHE  TNpsAMOM U
OKPY>XHOCTH.

N3o00paxars u (¢popmyupoBars
OonpeAcICHHUA BIHMCAHHBIX W OIMMCAHHBIX
MHOT'OYI'OJIbHUKOB U TPEYrOJIbHUKOB;
OKPY>KHOCTH, BIIMCAHHON B TPEYIroJIbHUK, U
OKpPY>KHOCTH, OIMCAaHHOU OKOJIO
TpPEeYroJbHUKA.
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MIPaBUIILHOTO MHOI'OYTOJIbHUKA;
OKpPY>KHOCTH,  BIIMCAaHHOM B  IPaBUJIbHBIA
MHOI'OYTOJIbHUK; pajauyca OKpPYXHOCTH, OIU-
CaHHOW OKOJIO TPAaBUJIBHOTO MHOTOYTOJIbHUKA

pamuyca

®opmMyIMpPOBaTh U 10KAa3bIBATh TEOPEMBI O
BIIMCAHHOM UM ONMCAHHOW  OKPYKHOCTSX
TPEYroJIbHUKA U MHOTOYT'OJIbHUKA.
HccaenoBath cBoiicTBa  KOH(UTYpaIui,
CBA3aHHBIX C OKPYXHOCTBIO, C IIOMOLIbIO
KOMITBIOTEPHBIX IIPOIPAMM.

Pemartnb 3a/1a4u Ha IIOCTPOECHHUE,
JI0Ka3aTeJIbCTBO u BBIYHMCIICHUS.
MopenupoBath  yciIoBHE  3ajauu C
IIOMOILBI0  uepTexa  WIU pHUCYHKa,

NPOBOAMTH JIOTIOJHUTEIILHBIE TIOCTPOCHHUS B
Xo/ie pemeHus. BwlaensaTh Ha uUepTexe
KOH(HUTyparuu, HE00X0UMBbIE TUISL
NpOBEJCHUSI 00OCHOBaHUMN JOTUYECKUX
maro  pemeHus.  MHTepnpeTHpoBaTh
HOJYYCHHBIH PE3yJIbTaT U COMOCTABIATH €TI0
C YCIIOBHEM 33/1a4H

FCOMeTpH‘leCKI/Ie npeoﬁpa3onalmﬂ

[TonsitTne o paBenctBe ¢uryp. Ilonstue
JBIDKCHHUS: OCEBas W ICHTpajJbHas CHMMETPHH,
napajuleNbHBIA MepeHoc, moBopoT. [loHsaTne o
nonobun Guryp 1 roMOTETUH

OOBSICHAT, U WIIOCTPUPOBATH TIOHSATHUS
paBeHctBa ¢uryp, mnonobus. CTpourth
paBHBIE W CUMMETPUYHBIC burypsl,
BBINOJIHATh  [MAPAJUICIbHBI  TEPEHOC H
MTOBOPOT.

HccaenoBarb,  CBOWCTBA  JBMKEHHH  C
MTOMOIIHI0 KOMIIBIOTEPHBIX TIPOTPaAMM.
BbInoaHsaTs MTPOCKTHI 1o
TCOMETPUUECKUX  TpeoOpa3oBaHUA
TIOCKOCTH

TEMaM
Ha

ITocTpoenusi ¢ MOMOIIBIO HMPKYJISi H THHEHKH

[loctpoeHust ¢ mNOMOLIBIO LMPKYIS U
JUHENKU. OCHOBHBIE 337aud Ha IIOCTPOCHUE:
JeJIeHHe OTpe3Ka II0NojaM; MOCTPOEHHUE YIUIa,
PaBHOIO NaHHOMY; IOCTPOECHHE TpPEYTrOJIbHHUKA
1o Tpem CTOPOHAM; MIOCTPOEHHE
NEpPHEeHIUKYIApa K NpSAMOM;  IOCTPOEHUE
OMCCEKTpUCHl YIJa; [JEJIEHHEe OTpe3ka Ha N
PaBHBIX YaCTEH.

Pemarhb 3a71a4u Ha IOCTPOEHUE C IOMOUIBIO
LUPKYJIS U IUHEUKH.

Haxonursb YCIIOBHS CYILLIECTBOBAHMS
pELICHUs, BBINOJIHATE IIOCTPOCHHUE TOYEK,
HEOOXOJIUMBIX ISl TIOCTPOEHMSI HCKOMOM

burypsl.
Jloka3pIBaTh, YTO TIIOCTPOEHHast Qurypa
yIIOBJIETBOPSIET YCIOBUSAM 3aJ1a4u

(ompeaensiTh 4YHCIO PEHICHWN 3aJadd IIPU
KaX/I0M BO3MOKHOM BbIOOpE JJaHHBIX)

I/I3Mepeﬂne TreOMETPUICCKUX BCJIUYUH

Jnvna orpeska. [Inuna nomanoi. Ilepumerp
MHOI'OYT'OJIbHHKA.

PaccrosHne oT TOYKM 10  INPSAMOM.
PaccrosiHne Mexny napasuiebHbIMA NPSIMBIMH.
JlnvHa OKpY>KHOCTH, YUCJIO T; JJIMHA TyTH
OKPY’KHOCTH.

I'pagycHas Mepa yria, COOTBETCTBHUE MEXKIY
BEJIMYMHON LEHTPAJIBHOTO yIiia U JUIMHOW JOyru
OKpYy>XHOCTH. [Panuannas mMepa yria. |

[lonsiTne  muomaau — miuockux  uryp.
PaBHOCOCTaBIEHHbIE U PABHOBEJIUKHUE (DUTYPBHI.
[Tnomane PSIMOYTOJIBHUKA. [Tnomann

OO0BsICHAT, ¥ WUIIOCTPHPOBATH IIOHATHE
IepUMeTpa MHOTOYTIOJIbHUKA.
®opMyJIMPOBATh ONPEIEIICHUS PACCTOSHUSA
MEXIy TOYKaMH, OT TOYKH JO0 MPSMOii,
MEXy MapajuIeIbHBIMU NIPSMBIMH.
®opmyMpoBaTh U OOBSICHATH CBOWCTBA
JUTMHBI, TPaJlyCHON MephI yIiia, IUIOIa/Iu.
@®opMyJIMpOBaTh  COOTBETCTBHE  MEXIY
BEJIMYMHON LEHTPAJIbHOIO YyIja W JJIMHOU
JIyTU OKPY>KHOCTH.

OO0bsICHATH, V1 WILIIOCTPUPOBATH IOHATHUS
PaBHOBEJIMKHX U PAaBHOCOCTABJICHHBIX (DUTYD.
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napajiesiorpaMMa, TPEYroJlbHHKA W Tpaleluu
(ocHOBHBIE dbopmyibl). dopmyisl,
BBIpAXAIONIME IUIOIIAAbh TPEYrojbHUKA dYepe3
JIBE CTOPOHBI W YIOJI MEXAY HUMH, depe3
MEPUMETP U PaAJUYC BIUCAHHOW OKPYKHOCTH;
¢dbopmyna I'epoHa.

[Tnomans MHOTOyTONBHUKA. [lnomans kKpyra
u miomans cexkrtopa. COOTHOIIEHHE MEXAY
IJIOIIAISIMH TTOJOOHBIX GUTYP

BoeiBoauTh hopMyIbI iomnaaein
MPSIMOYTOJIbHUKA, napajieraorpamma,
TpeyrojbHUKa M Tpamenuu, a Takxke ¢op-
MyIly, BBIPAKAIOIIYIO IUIOIIA/b
TpeyrojbHUKa 4epe3 JBE CTOPOHBI U Yroi
MEXIy HUMH, JUTMHY OKPY>KHOCTH, ILJIOIIA/Ib

Kpyra.
HaxonuTe  1uiomaab  MHOIOYroJbHHMKA
pa3buenuem Ha TPEYTOJIbLHUKU "
YEThIPEXyTOJbHUKH.

O0bsicHATH u WIIOCTPUPOBATh

OTHOILICHHE TUIOIIAACH MOJOOHBIX (PUTYP.
Pemars 3a1a4n Ha BBIYMCIICHUE JTMHEMHBIX
BEJIMYMH, TPaJyCHON MEpBI yIJia U Iuioaaen
TPEYTOJIBHUKOB,  YETBIPEXYTrOJLHUKOB U
MHOTOYT'OJIbHUKOB, IJTUHBI OKPYKHOCTH U
wiomana kpyra. Omupasch Ha JaHHBIC
YCIIOBUS 33]]a41, HAXOAUTH BO3MOXHOCTH
MIPUMCHCHHUS HEOOXOIMMBIX dbopmyi,
peoOpa3oBLIBATH (HOPMYIIBIL.

Hcnoab3oBath GopmMyisl uisi 000CHOBAHUS

JIOKa3aTeNbHBIX  PacCyKIEHUH B Xofe
peleHus.
HNuTepnperupoBarh MOTyYCHHBIN

pe3YyJIbTaT U COMOCTABJAATDL €0 C YCIIOBUEM
3aJa4u

Koopaunarsi

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTH.
VYpaBHenue mnpsamon. KoopauHatsl cepeauHbl
oTrpe3ka. PopMyna pacCTOSTHUS MEXKIY ABYMs
TOYKaMHM IIOCKOCTH. Y paBHEHUE OKPYKHOCTU

OO0BSICHATH, U WUIIOCTPHUPOBATH IIOHSTHE
JIEKapTOBOM CUCTEMBI KOOPIHMHAT.

BbIBOANTL U HMCHOJB30BATHh  (OPMYIIBI
KOOpJMHAT CEPEIUHBI OTPE3Ka, PAaCCTOSHHUSA
MEXIy  IBYMs  TOYKaMU  IUIOCKOCTH,
YpaBHEHUS MPSMON U OKPYKHOCTH.

Beimoanars IIPOEKTHI o TeMaM
HCIIOJIB30BAaHUs KOOPJAMHATHOTO METoAa IpHU

pelmeHuy  3aJad = Ha  BBIYMCICHHS U
JI0Ka3aTenbCTBa
BekTopsl
Bekrop.  Jlnmuna  (Momyne)  BekTopa. | DopMyJIupoBaTh ONpeICIICHUS u

PaBeHncTBO BexkTOpoB. KosmmHeapHble BEKTOPBI.
Koopaunats!l BekTOpa. YMHOKEHHE BEKTOpa Ha
YHUCJIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpA
[0 JBYM HEKOJUIMHEAapHBIM BEKTOpaM. YTOIl
Mexay BekropaMu. CKalipHOE IPOU3BEACHUE
BEKTOPOB

WITIOCTPUPOBATh IMOHATUS BEKTOpA, JJIMHBI
(MOmyJIs1) BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

BbIuucasTh JNIMHY ¥ KOOPAHHATHI BEKTOPA.
HaxoauTh yroi Mexmy BEKTOpaMH.
BbINOJHATH ONepaluy HaJ BEKTOPaMH.
BbInoJHATH TIPOEKTHI o TeMam
UCIIOJIb30BAaHUS BEKTOPHOTO METoJa IMpH
peIIeHUH 337129 Ha BEIYMCIICHUS U JTOKa3a-
TEJNbCTBA

JJIeMEeHTHI JJOTHKHU

Onpenenenue.  AKCHOMBI U

TCOPCMBI. ’ BOCl’[pOI/BBOIlI/ITb

(bopMynupOBKU
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JlokazaTenbCcTBO. JlokazaTenbCTBO oT

OTpe/ieNIeHui; KOHCTPYUPOBAaTh HECIOXKHBIE

AKCHUOMBbI

IMpOBOANUTH HCCJIOKHBIC
CaMOCTOATCIIbHO, CChIIIAThCA
000CHOBaHHMH Ha OIpeaAciICHus, TCOPEMBI,

npotuBHOro. Teopema, oOpaTHas JaHHOW. | ONpeeTIeHuUs CaMOCTOSITEIIBHO.
[Ipumep u KOHTpHIpUMED. BocnpousBoauth (bopMyITUPOBKHU u
JI0Ka3aTenbCTBa U3Y4YEHHBIX TEOpEM,

J0oKa3aTcJIbCTBa

B X0I€

®opmbl OpraHu3anuu ya4eOHoro mporecca:

. WMHIUBUAYaAJIbHbIE, TPYIIIOBbIC, MHIUBUyaJIbHO-TPYIIIOBBIE, (DPOHTATBHBIC,

. KJIACCHBIE U BHEKJIACCHBIE.
KonTposnb ocymiecTBisieTcs B BUJE CAMOCTOSTEIbHBIX paboT, 3a4€TOB, MMCbMEHHBIX TECTOB,
MaTEeMaTUYECKUX TUKTAHTOB, YCTHOT'O CUETa C CAMOIPOBEPKOM, YHCIOBBIX MATEMATUUECKUX

JTUKTAHTOB 10 TEME YPOKa, KOHTPOJIbHBIX pa0oT Mo pasaenaM ydeOHuka. KoHTpoiabHbIEe paboThI

COCTaBJICHBI C YYETOM 0053aTEIbHBIX PE3yJIbTATOB 00yUCHHS.

TemaTHuyeckoe NJIAHUPOBAHUE
Marematuka S kiaacc

Homep ypoka Copep:xxaHue MaTepuaja KoanvectBo
4acoB
1-4 IloBTOpEHUE 44
I'nasa 1. Jlunuu 84
5 PazHo00pa3HbIif MUp JTHHUH. 1
6,7 [Ipsimas. Yactu npsimoii. JIomanas. 2
8,9 JlmuHa TUHHM. 2
10,11 OKpY>XHOCTb. 2
12 0O0630p ¥ KOHTPOJTb. 1
I'naBa 2. Hamypanvnule uucna 134
13,14 Kaxk 3anucpiBaroT U YMTAOT HATYpaJIbHBIC YUCIIA. 2
15,16 Hatypanbssiii psan. CpaBHEHHE HaTypaJIbHBIX YUCEIL. 2
17,18 UYucna ¥ TOUKU Ha NPSIMOM. 2
19,20 OxpyriieHHe HaTypaJIbHbBIX YHCEIL 2
21-23 Perrenne KOMOMHATOPHBIX 3a]1a4. 3
24,25 0O0630p ¥ KOHTPOJTb. 2
I'nasa 3. /leiicmeus ¢ namypanvHbimu yuciamu 22y
26-28 Cno>keHue ¥ BRIYUTAHNUE. 3
29-33 YMHOXEHUE U JCJICHUE. 5
34-37 [Topsiok necTBUM B BHIYMCIICHUSIX. 4
38-40 Crenens uncna. 3
41-44 3agaun Ha IBHKEHUE. 4
45-47 0O0630p ¥ KOHTPOJTb. 3
I'naBa 4. Hcnonv3zoeanue ceoticme 0elicmeuil npu 6bl4UCIEHUAX 12y
48,49 CBOWCTBA CIIO)KCHUS 1 YMHOKCHHS. 2
50-52 PacrnipenennrenbHoe CBOMCTBO. 3
53-55 3amaun Ha 9acTH. 3
56,57 3aj1aun Ha ypaBHUBAHHUE. 2
58,59 0O0630p ¥ KOHTPOIIb. 2
I'nasa 5. Yenst u mnozoyzonvnuku 94
60,61 Kak 0003Ha4aloT ¥ CPaBHUBAIOT YTJIBL. 2
62-64 N3mepenue yrios. 3
65,66 JlomaHnble 1 MHOTOYTOJIbHUKH. 2
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67,68 | O630p 1 KOHTPOIIB. 2
I'naBa 6. /lenumocmsb uucen 154
69-71 JlenuTeny u KpaTHEIE. 3
72,73 [IpocThie U cocTaBHBIC YHCIIA. 2
74,75 CBOMCTBaA AEIUMOCTH. 2
76-78 [Ipu3HaKK JETMMOCTH. 3
79-81 JIeneHue ¢ OCTaTKOM. 3
82,83 0O0630p ¥ KOHTPOITb. 2
I'naBa 7. Tpeyzonvnuku u uemulpexyzoibHuKu 104
84,85 TpeyroJbHUKY ¥ UX BUJBL. 2
86,87 [TpssMOyTONTBHUKH. 2
88,89 PaBenctBo duryp. 2
90,91 [Tnomane MpsSAMOYTroJIbHHUKA. 2
92,93 O0630p ¥ KOHTPOJIb. 2
I'nasa 8. /[poou 18u
94,95 Jomnm. 2
96-98 Yro Ttakoe 1podb 3
99-101 OCHOBHOE CBOMCTBO JIpoOH. 3
102,103 [TpuBenenne apodeii k 00IEeMy 3HAMEHATEIIO. 2
104-106 CpaBHEeHHE TPOOCIA. 3
107,108 HatypanbHble uncna u gpoou. 2
109-111 0O0630p ¥ KOHTPOJTb. 3
I'naBa 9. /[eiicmeus c opooamu 34y
112-116 Crno’xeHue 1 BBIYMTaHUE ApoOei 3)
117-119 Cwmeransapie Apoou 3
120-124 Crno’xeHue ¥ BBIYUTAaHWE CMEIIAHHbIX Jpo0eit 3)
125-129 YMHo)eHue apo0eit 5
130-134 Jlenenue npo0eit 5
135-139 HaxoxaeHne yacTy [eJI0ro 1 [eIoro Mo ero 4YacTu 5
140-142 3aauu Ha COBMECTHYIO paboTy 3
143-145 0O0630p ¥ KOHTPOITh 3
I'maBa 10. Muozocpannuku 104
146,147 I"'eomeTpHruecKue Tena 1 UX U300pakeHue 2
148,149 [Mapamnenenunen 2
150,151 O06beM napasuienenumnena 2
152,153 [Tupamua 2
154,155 O0630p ¥ KOHTPOJIb 2
I'nasa 11. Tadauywvt u ouazpammol 94
156-158 UrteHue u cocTaBJIeHHe TabJInIl 3
159,160 Jlnarpammbl 2
161,162 Omnpoc 00IIeCTBEHHOTO MHCHHS 2
163,164 O0630p ¥ KOHTPOJIb 2
165-170 IloBTOpenue. UToroBbie KOHTPOJIbHBIE pA0OTHI 64
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TemaTHuyeckoe NVIAHUPOBAHUE
MartemaTnka 6 Kjiacc

Homep ypoka Coaep:xaHue MaTepuajia KoauuectBo
4acoB
1-4 IToBTOpEHUE 44
I'naBa 1. /[poou u npouenmot 184
5,6 Uto MBI 3HaeM 0 APOOsIX 2
7,8 Breruucnenus ¢ gpoosimu 2
9,10 «MHOT03TaKHBIE» IPOOH 2
11-13 OcHOBHBIE 3a7]a4H Ha IpoOH 3
14-18 Yrto Takoe MpoLEeHT 5
19,20 Cronbuartbie M KPYyroBbI€ THArPaMMBI 2
21,22 0O0630p ¥ KOHTPOJIH 2
I'nasa 2. Ilpamsle na nanockocmu u ¢ npocmpancmee 74
23,24 [Tepecekaronuecs: mpsmMbIe 2
25,26 [TapannensHbie npsMbIe 2
27,28 Paccrosnue 2
29 0O0630p ¥ KOHTPOITh 1
I'nasa 3. /lecamuunvie opoou 9y
30,31 JlecsaTnyHas 3anmuch apooeit 2
32 JlecsiTuuHble IpodU ¥ METpUUYECKask CUCTEMA MEp 1
33,34 IlepeBo OOBIKHOBEHHOM IPOOU B AECATUYHYIO 2
35,36 CpaBHEHUE TECATUIHBIX TPOOCH 2
37,38 0O0630p ¥ KOHTPOJIb 2
I'nasa 4. /leiicmeusn ¢ decamuunvimu opodamu 314
39-42 CrnoxeHue ¥ BRIMUTAHHUE JCCSITHYHBIX ApoOei 4
43-45 YMHOKEHUE U JIeJieHne aecsTuaHoi npobu Ha 10, 100, 1000 3
46-50 YMHOKEHHUE IeCATUYHBIX IpoOeit 5)
51-55 Jlenenue necATUYHBIX TpoOeit 5
56-59 Jlenenue necATHIHBIX IPOoOei (TTPOJOIHKCHHIE) 4
60-62 OxpyriaeHue AecATUYHBIX Apo0eit 3
63-66 3agaun Ha IBHIKEHUE 4
67-69 0O0630p ¥ KOHTPOITh 3
I'naBa S. Okpyscnocme 9q
70,71 OKpy>KHOCTb U IpsiMast 2
72,73 JIBE€ OKpY’KHOCTH Ha IUNIOCKOCTH 2
74,75 IlocTpoeHue TpeyronbHHUKa 2
76 Kpyriasle Tena 1
77,78 O0630p U KOHTPOJIb 2
I'naBa 6. Omunowenus u npoyenmul 144
79-81 UTO Takoe OTHOIIEHHE 3
82-84 Jlenennie B JaHHOM OTHOIICHUH 3
85-87 «"naBHas» 3aaya Ha MPOLEHTHI 3
88-90 BrIpakeHne OTHOIICHHUS B TIPOIIEHTAaX 3
91,92 0O030p ¥ KOHTPOITH 2
I'naBa 7. Cummempus 8u
93,94 OceBasi CHMMETpHS 2
95,96 Ocb cummeTpuu urypsl 2
97,98 IleHTpasbHast CHMMETPUS 2
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99,100 | O630p 1 KOHTPOIIH 2
I'nasa 8. Buipaswcenus, ghopmynwi, ypasuenusn 154
101,102 O MaTeMaTH4YECKOM SI3BIKE 2
103,104 BykBeHHbIE BBIpQ)KEHUS U YUCIIOBBIC MTOJACTAHOBKHU 2
105-107 ®opmynel. Beraucnenus no gpopmynam 3
108,109 DopMyITbl JJIMHBI OKPY>KHOCTH, TUTOIIAAM Kpyra ¥ o0beMa Iapa 2
110-113 Urto Takoe ypaBHEHUE 4
114-115 0O0630p ¥ KOHTPOJIb 2
I'naBa 9. I]envie uucna 144
116 Kaxkue yncna Ha3pIBalOT HEIBIMU 1
117,118 CpaBHEHHE TIEJIBIX YHCET 2
119-121 Crno>xeHue 1eIbIX YHCel 3
122-124 Brruntanue nensix yncen 3
125-127 VMHOKEHYE U [eJIEHNUE [EBIX YHUCEI 3
128,129 0O0630p ¥ KOHTPOITh 2
I'naBa 10. Muoswcecmea. Komounamopuka 9y
130 [TonsiTHE MHOXKECTBA 1
131,132 Omneparuu HaJ MHOKECTBAMH 2
133,134 Pemrenue 3a1a4 ¢ moMomipio Kpyros Ditniepa 2
135-137 KomOunaropHsbie 3a1aun 3
138 0O0630p ¥ KOHTPOJIb 1
I'nama 11. Payuonanvuwie uucia 164
139,140 Kaxkue uncna Ha3pIBaIOT parmoOHAIbHBIMU 2
141,142 CpaBHeHHE pallMOHANIBHBIX uncend. Moayip yucia 2
143-147 JleficTBUS ¢ palmOHAIBHBIMU YUCIIAMHU 5
148,149 UTto Takoe KOOpIUHATHI 2
150-152 [IpsiMmoyronbHbIE KOOPAMHATHI HA IIOCKOCTH 3
153,154 O0630p ¥ KOHTPOJIb 2
I'naBa 12. Muozoyzonvnuxku u Mno202panHuKu 104
155-157 [Tapannenorpamm 3
158-160 [Tnomamm 3
161,162 [Ipuszma 2
163,164 O0630p ¥ KOHTPOJIb 2
165-170 IToBTOpenue. UToropbie KOHTPOJIbHBIE PA0OTHI 64
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TemaTHuyeckoe NVIAHUPOBAHUE
Auredpa 7 ki1acc

Homep ypoka Conep:xaHue MaTepuasa KoanuectBo
4acoB
1-3 IloBTOpEHUE 3u
I'nasa 1. Buoipaoicenus, moxcoecmea, ypasHenus 234
4-9 BripakeHust 6
10-13 [IpeoOpazoBanue BhIpaXKEeHUN 4
14 Konrponbnas padora Nel 1
15-21 VYpaBHEHUs ¢ OAHON ITEpEMEHHON 7
22-25 CTaTucTU4ECKHE XapaKTEePUCTUKU 4
26 Kontposbnas pabora No2 1
I'nasa 2. @yukyuu 114
27-31 OyHKIMYU U UX TpaduKu 5)
32-36 Jluneitnas pynkuus 5
37 KonTponbaas padorta No3 1
I'naBa 3. Cmenens ¢ HamypanvHblM ROKa3amenem 114
38-42 CreneHb U ee CBOMCTBA 5
43-47 OIHOYIEHEI 5
48 Kontposbhas padora No4 1
I'nasa 4. Muozounenst 184
49-52 CyMmMa 1 pa3HOCTb MHOTOWJIEHOB 4
53-58 [TpousBeneHre 0THOWICHA U MHOTOYJICHA 6
59 KoHntposbHas padota No5 1
60-65 [TpousBeieHne MHOTOYJICHOB 6
66 KonTponbaas padorta Ne6 1
I'naBa S. @opmynvl coKpawenno20 yMHO}CeHUA 184
67-71 KBazipaTt cymmBbl 1 KBaJpaT pa3HOCTH 5)
72-76 Pa3HocTh kBagpaToB. CyMMa M pa3HOCTh KyOOB 5
77 Kontponbnas pabora No7 1
78-83 ITpeoOpa3oBaHue 1EIbIX BEIpAKEHUH 6
84 KonrtposabHas pabora Ne§ 1
I'naBa 6. Cucmemot 1uneiinslx ypasueHuil 154
85-89 JIuneiiHble ypaBHEHMsI C JBYMsI IEPEMEHHBIMU U UX CUCTEMBI 5
90-98 Pemenune cucteM TMHEWHBIX YpaBHEHHUH 9
99 Konrtposnbnas pabora Ne9 1
IToBTOpEHue 3u
100 HTorosslii 3a4eT 1
101,102 HToroast KOHTpOJbHAs paboTa 2
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TemaTuveckoe JIAHUPOBAHUE
I'eomerpus 7 kiaace

Homep Conep:xxanue marepuasa KoimnuecTBo
ypoka 4acoB
1-3 IloBTOpEeHUE 34
I'masa I.
Hauanvnoie 2eomempuueckue ceedeHusn 10u.
4,5 [Tpsimas u oTpesok. Jlyd u yron 2
6 CpaBHEHHUE OTPE3KOB U YTIIOB 1
7-9 N3mepenue oTpe3koB. M3amepenue yrios 3
10,11 [lepnieHtuKynspHbIE IPSIMBbIE 2
12 Pemenue 3amau 1
13 KonrtponbHas pabora Ne 1 1
I'nasa II.
Tpeyzonvnuku 174
14-16 IlepBslii mpU3HAK PABEHCTBA TPEYTOJILHUKOB 3
17-19 MenunaHsl, OMCCEKTPUCHI M BHICOTHI TPEYrOJIbHHUKA 3
20-23 Bropoii u TpeTuii npu3Haku paBeHCTBa TPEYTrOJbHUKOB 4
24-26 3asia4y Ha OCTPOEHUE 3
27-29 Pemrenune 3agau 3
30 KonTponbHas padorta No 2 1
I'nasa III.
Ilapannenvuvie npamovie 13u.
31-34 [Tpu3HaKH MapaIeIEHOCTH IBYX TPSMBIX 4
35-39 AKCHOMa napajuleIbHbIX NPSIMBIX 5
40-42 Pemienne 3amau 3
43 KonTponbras padota Ne 3 1
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I'masa IV.
Coomnouwienusa mexncoy CmopoHaAMU U yenamu mpey2oabHUKa 184
44,45 CyMMa yTJI0B TPEYroJIbHHKA 2
46-48 CoOOTHOIIICHUS MEXKTy CTOPOHAMH M YIJIAMH TPEYTOJIbHUKA 3
49 KontponbHas padota Ne 4 1
50-53 [IpsiMOyTONBHBIE TPEYTOTHBHUKH 4
54-57 [TocTpoenue TpeyronbHUKa IO TPEM JIEMEHTaM 4
58-60 Pemenue 3amau 3
61 Kontponbnas padota Ne 5 1
62-68 Ilosmopenue. Pewenue 3a0au 74
TemaTHuyeckoe NJIAHUPOBAHUE
Auredpa 8 kiacc
Homep ypoka Coaep:xanue maTepuaja KoanuecrBo
4acoB
1-5 IloBTOpEHUE 54
I'nasa 1. Payuonanvnsie opoou 234
6-10 PanmonansHbie poOy U UX CBOMCTBA 5
11-16 CyMmMa 1 pa3HOCTB ApoOeit 6
17 KonTponbnas padbora Nel 1
18-27 ITpousBeneHne u yacTHOE Apodei 10
28 KonTponbHas padorta No2 1
I'nasa 2. Keaopamnwie kopnu 194
29,30 JleicTBUTEIBbHBIC YHCTIA 2
31-35 ApudmeTnueckuil KBaJipaTHbIH KOPEHb 5)
36-38 CBoiicTBa apu(hMETHUECKOr0 KBaJIPaTHOTO KOPHS 3
39 KonTposbHas padota N3 1
40-46 ITpuMeHeHne CBOWCTB apu(METHUYECKOTO KBaJAPATHOTO KOPHSI 7
47 KontponbHas pabora Ne4d 1
I'naBa 3. Keaopammnuwie ypasnenus 214
48-57 ‘ KBanpaTtHoe ypaBHEHUE U €0 KOPHU 10
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58 KonTtponbHast pabota Ne5 1
59-67 JlpoGHBIC panoHaIbHbBIC YPaBHEHUS 9
68 KonTponbnas padorta No6 1
I'naBa 4. Hepasencmea 204
69-76 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA 8
77 Kontponbhas padora No7 1
78-87 HepaBeHcTBa ¢ 0JJHOI EPEMEHHOM U X CHCTEMBI 10
88 KonTponpHas pabora No§ 1
I'naBa 5. Cmenens ¢ uenvim nokazamenem. Inemenmovl CHAMUCMUKU 114
89-94 CreneHp C IeTbIM MOKa3aTeNIeM U €€ CBOMCTBA 6
95 KonTponbaas padorta Ne9 1
96-99 DJIeMEHTHI CTAaTUCTUKU 4
IloBTOpEHME 34
100 HToroBelii 3aueT 1
101,102 Hrorosast koHTpOIbHAs paboTa 2
TemaTnueckoe MIIAHKPOBAHME
I'eomerpus 8 kiacc
Homep Coaep:xanue MmaTepuaja KonauyectBo
ypoka 4acoB
1,2 IloBTOpeHue. 24
I'maBa V. 144
YemulpéxyzonbHuku
3,4 MHoOroyroisHuKu
5-10 [Tapannenorpamm u Tpaneuus
11-14 [IpsimMoyronbHUK, poMO, KBaapaT
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15 Pemenue 3amau
16 Konrponsnas padora Ne 1

I'naBa VI. 144

Inowaow

17,18 [Inomaae MHOTOYTOJIbHUKA 2
19-24 [Tnomanu napamienorpaMma, TpeyroabHUKA U TPACIHH 6
25-27 Teopema ITudaropa 3
28,29 Pemenue 3amau 2
30 Kontponbnas padora No 2 1

I'masa VII. 194

Iloooonvie mpeyzonvHuku
31,32 Omnpenenenue Mog0OHBIX TPEYTOJIBHUKOB 2
33-37 [Ipu3naku nmo100Ust TPEYroabHUKOB 5)
38 KonTpomnbnas padorta Ne 3 1
39-45 [Ipumenenue mo1ooUst K 10Ka3aTeabCTBY TEOPEM U PELICHHUIO 3a/1a4 7
46-48 CooTHoIIEHUS MEX/ly CTOPOHAMU U YTJIaMH MPSMOYTOJIbHOTO 3
TPEYroJIbHUKa

49 KonTponbnas padorta Ne 4 1

I'masa VIIIL. 174

Okpyscnocmo
50-52 KacarenbHast K OKpy>KHOCTH 3
53-56 LlenTpanbHble U BIUCAHHBIE YTIIbI 4
57-59 UYetbIpe 3aMeyaTenbHble TOUKH TPEYroJbHUKA 3
60-63 BrnincanHas u onucaHHas OKpY>KHOCTH 4
64,65 Pemenne 3amau 2
66 KonTpomnbHas padora Ne 5 1
67,68 IMoBTOpeHue. 2y
Pewenue 3a0au
TemaTnyeckoe NJIAHUPOBAHUE
Auredpa 9 kiace
Homep ypoka Coaepxxanue MmaTepuajia KonuyectBo
4acoB
1-4 IloBTOpEHune 44
I'nasa 1. Keaopamuunan pynxkyusn 224
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5-9 @DYHKIMS U UX CBOWCTBA 5)
10-13 KBazpaTuuHbIil TpexuwieH 4
14 KonrponbHas padora Nel 1
15-22 KBaaparnunas GyHkmus u ee rpaduk 8
23-25 Crenennas ¢ynkuus. KopeHns N-it ctenenu 3
26 KonTponbaast pabota No2 1
I'naBa 2. Ypaeuenus u nepasencmea ¢ 00noit nepemennoi 164
27-34 VYpaBHEHUs ¢ OAHOM ITEpEMEHHON 8
35 KontposbHas pabora No3 1
36-41 HepaseHncTBa ¢ 01HO niepeMeHHOM 6
42 Konrtponbnas padora Ne4d 1
I'naBa 3. Ypasnenus u nepasencmea c 06ymsa nepemennvimu 174
43-54 YpaBHEHMs C 1BYMsI IEPEMEHHBIMU U UX CUCTEMBI 12
55-58 HepaBeHcTBa ¢ 1ByMs IEpEMEHHBIMU U UX CUCTEMBI 4
59 KonTponbnas padbora No5 1
I'naBa 4. Apugpmemuueckan u ceomempuueckasn npozpeccuu 154
60-66 ApudnmeTndeckast mporpeccus 7
67 KoHntposbHas pabora Neb 1
68-73 ["eomeTpuueckast mporpeccus 6
74 KoHnTtponbHas pabora No7 1
I'naBa S. Dnemenmut KOMOUHAMOPUKU U MeopUU 8ePOAMHOCH el 134
75-83 DneMeHTbl KOMOMHATOPUKH 9
84-86 HayanbHble cBelleHUs U3 TEOPUU BEPOSTHOCTEN 3
87 KoHntposbHas padota No§ 1
88-100 IloBTOpEHUE 134
101,102 HToroBasi KOHTpPOJIbHAasi paboTa 24

TemaTnyeckoe NVIAHUPOBAHUE
I'eomeTpus 9 kiaace
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Homep Coaepsxanue MaTepuaja KonuyectBo
ypoka 4acoB
1-4 IToBTOpEHue. 44
I'nasa IX.
Bexmoput 8u
5,6 [Tonsarue BekTOpa
7-9 CroxeHre ¥ BEIYUTaHHE BEKTOPOB
10-12 YMHO)K€eHue BeKTopa Ha uncio. [IpuMeHenne BEKTOpOB K PELLIEHUIO 3
3aa4
I'naBa X.
Memoo koopounam 104
13,14 Koopaunats! BekTopa 2
15,16 [Ipocreiimme 3amaun B KOOpIUHATAX 2
17-19 VYpaBHEHUs OKPYKHOCTHU U MIPSMOI 3
20,21 Pewenue 3amau 2
22 KonTponbnas padora Noe 1 1
I'naBa XI.
Coomnowienus mexncoy cmoponamu u yznamu mpeyzoavnuxa. CkanapHoe 114
npou3eedeHue 6eKmMopos
23-25 Cunyc, KOCUHYC, TAHT€HC, KOTAaHTEHC YTJia 3
26-29 CooTHOIIEHUS MEX1Yy CTOPOHAMU U YTJIaMU TPEyroJbHUKA 4
30,31 CkanspHoe MPOU3BEICHUE BEKTOPOB 2
32 Pewmenue 3amau 1
33 KonTponbnas padorta Ne 2 1
I'nasa XII.
Jlnuna okpyscnocmu u niowads Kpyza 124
34-37 [IpaBuiibHBIE MHOTOYTOJIBHUKHI 4
38-41 JlnmuHa OKPY>KHOCTH M TIIOHIA b KpyTa 4
42-44 Pemenwue 3amau 3
45 Kontponbnas padota Ne 3 1
I'masa XIII. 84
Heusicenun
46-48 ITonsaTue nBMXKEHUS 3
49-51 [TapannenpHbli IEPEHOC U TOBOPOT 3
52 Pemenue 3amau 1
53 KonTpomnbras padorta Ne 4 1
I'nasa XIV.
Hauanvnsle ceedenus uz cmepeomempuu 8u
54-57 MHororpanHuk# 4
58-61 Tena n moBepXHOCTH BpalIeHUs 4
62,63 006 akcuomMax MIAHUMETPHHI PA
64-68 IMoBTOpeHue. Pemenue 3axau Su
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