Hpunoxenne Ne 7 k OOII OO0

INPOI'PAMMA
YUEBHOI' O ITPEJAMETA
«MATEMATHUKA»




1. HJIaHl/IpyeMble pe3yJabTaTbl 0CBOCHUSA yqeﬁﬂoro nmpeamerTa

JIMYHOCTHBIMH pe3yJibTaTaMU Hu3y4eHHus npeamera «Martematuka» (B BUAC CICIYHOIIUX
y4eOHBIX KypcoB: 5—6 kmacc — «Maremaruka», 7-9 kimacc — «Anrebpa» u «l'eomeTpus)
SIBIISTIOTCSI CIICTYFOIIIUE KauecTBa:
® HE3aBUCHUMOCTh U KPUTUYHOCTH MBIIUICHUS;
® BOJISI U HACTOWYMBOCTH B JIOCTHIKCHUH LIEIIH.
CpencTBOM JOCTHIKEHHSI STUX PE3YJIbTAaTOB SBISCTCS:
e cucTeMa 33/1aHuil y4eOHHKOB;
® [IpeACTaBJCHHAs B y4yeOHHWKAax B SIBHOM BHJE OpraHHU3alMs MarepHuaja MO NPHHLHUITY
MUHHMAKCa;
® UCIOJBb30BAHHWE COBOKYITHOCTH TEXHOJIOTHH, OpPUCHTUPOBAaHHBIX HAa  Pa3BUTHE
CaMOCTOSITEIbHOCTH M KPUTUYHOCTH MBINUICHHS: TEXHOJOTHS MPOOJIEMHOTO Iualiora,
TEXHOJIOTHS TIPOTYKTUBHOTO YTEHUS, TEXHOJIOTHS OIICHUBAHHUS.

MeTtanpeaMeTHbBIMHU Pe3yJabTaTaMM U3YUYCHHS Kypca «MareMaTukay sBisieTcs: GOpMUPOBAHUE
YHUBEpCaJIbHBIX yueOHbIX neiictuii (Y'Y ).
Pecynramugnvie YY/I:

®  CaMOCTOATENILHO oOHapydicusams W (HOPMYIHPOBATh yueOHYIO NpoOsIeMy, ONpeAessaTh
1eNb y4eOHOW AeSITeNbHOCTH, BHIOUPATh TEMY IPOCKTa;

®  6bi0gUcamMb BEPCUU PEIICHHs MPOOJIEMBbI, 0CO3HABATh (M MHTEPIPETUPOBATH B Clydae
HEOOXOMMOCTH) KOHEYHBIH pe3yJbTaT, BbIOUPATh CpeICTBA JOCTMDKEHUS LU U3
NPEUIOKEHHBIX, @ TAKXKE UCKATh UX CAMOCTOSTEIHHO;

® cocmagiame (MHIWBUIYAIBHO WIM B TPYIIE) IUIAH PEHICHUS MPOOJIEMBbI (BBITOTHEHHS
IIPOEKTA);

e palortas 1o MJaHy, ceepsams CBOM JEUCTBUSA C 1IENbI0 U, IPU HEOOXOAUMOCTH, UCIIPABIIATh
OIIMOKH CaMOCTOSTENBHO (B TOM YHCIIC M KOPPEKTHPOBATH IJIAH);

® B JIHANIOTE C YYUTEIEM COBEPUIEHCINBO6AMb CaMOCTOSTEIHHO BHIPAOOTaHHBIE KPUTEPUH
OLIEHKH.

® CaMOCTOSITENILHO oOHapyscusams W Gopmyrupoéams TpoOJeMy B KIACCHOH W
WHIUBUTyIbHOU Y4€OHOM A TENBHOCTH;

®  6bl08UcamMb BEPCUU DPEIICHHUS MPOOJIEMBI, 0OCO3HABATh KOHEUHBIA pE3yNbTaT, BHIOMPAThH
CpeACTBa JOCTIKEHHSI IS U3 TPETIOKEHHBIX WM X UCKaTh CAMOCTOSTENILHO;

® cocmaenames (MHOAUBUYaJIbHO WIM B TPYyMIE) IUIaH pelieHus: NpoOaemMbl (BBIIOJHEHUS
IIPOEKTA);

® nodbupams K Kaxao0i nmpobieme (3aaaue) aieKBaTHYIO el TEOPETUYECKYIO MOJIEIIb;

e pabortas 1o MpeI0KEHHOMY HJIM CaMOCTOSITEIIbHO COCTABICHHOMY ILIaHY, UCNOIb308aMb
Hapsy ¢ OCHOBHBIMH ¥ JOTIOJTHHUTEIBHBIE CPE/ICTBA (CIpaBOYHAS JIUTEPATypa, CIIOKHBIC
npuOOpPBI, KOMIBIOTED);

®  NIAHUPO8aMb CBOIO MHIUBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

® pabomamsb MO CAMOCTOSITENIBHO COCTAaBJIEHHOMY IUIaHYy, CBEPAACh C HUM M C LEJIbIO
JeSITeTbHOCTH, UCTIPABIISISI OMIMOKH, HCIIONIB3YS CAMOCTOSTENFHO MOT00paHHBIEe CPEICTBA
(B ToMm uncie u uTepHer);

e CcBOOOJIHO 10/163086ambCsl BHIPAOOTAHHBIMH KPUTEPUSMH OILIEHKH U CAMOOLIEHKHU, UCXOM
U3 1eJIU 1 UMEIOIIUXCSI KpUTEPUEB, pa3iindas pe3yibTaT U ClocoObl 1eiCTBUI;

® B XO0j€ NPEICTaBICHUS IPOEKTa 0a6ams OYeHKY €ro pe3ybTaram;



® CaMOCTOSITENIBHO 0CO3HA8amMb TPUUMHBI CBOEr0 ycliexa WM HEyclliexa M HaxOJIUTh
CHOCOOBI BBIXO/Ia U3 CUTYAIlUH HEYyCIIeXa;

® Jyuemb oOyenums CTENEHb YCIEIIHOCTH CBOGH WHAMBHUIYaJIbHOW 00pa3oBaTenbHON
NeSITEeIbHOCTH; 0asams OyeHnKy CBOMM JIMYHOCTHBIM KadyecTBaM M uYepTaM XapakTepa
(«KaKoB s1»), ONpEAEATh HAIIPABIICHUS CBOETO PAa3BUTHUSA (KKAKUM s XOUy CTaTb», «4YTO
MHE Ul 3TOT0 HaJI0 CAEIATHY).

Ilo3naeamenvnvie YYJ/I:

®  QHAIU3UPOBAMb, CPABHUBAMb, KlACCUpuyUuposams u 0606uame HaKThl U SBICHUS;

® ocywecmensams CpaBHEHHE, CEPUALMI0 M KJIACCU(HUKAIMIO, CAMOCTOSTEIBHO BBIOMpAs
OCHOBaHHSI M KPUTEPHUH JJISl YKa3aHHBIX JIOTHUECKHMX OTEPAIUii; CTPOUTD KJIACCU(DUKAIIHIO
nyTéM TUXOTOMUYECKOTO JIeIeHus (Ha OCHOBE OTPHIIAHUS ),

e cmpoums JOTMYECKM OOOCHOBAaHHOE PpACCYXKJCHHE, BKIIOYAIOUICE YCTAHOBJICHHE
NPUYNHHO-CJICICTBEHHBIX CBSI3CH;

® co30asamb MaTEMaTUYECKUE MOJICIIH;

® COCTaBJATh TE3UCHI, pPA3JIUYHBIC BHIBI IUIAHOB (MPOCTHIX, CIIOKHBIX M  T.IL).
[Ipeobpa3oBbIBaTh HHGOPMAIHIO U3 OJHOTO BH/IA B APYroi (Ta0JIHUIy B TEKCT, AHarpaMMy
¥ 1Ip.);

®  GLIYUMbBIEAMb BCE YPOBHH TEKCTOBON MH(POPMAIHH.

® yuemb onpedeisimb BO3MOKHBIE HUCTOUYHHKH HEOOXOJMMBIX CBEICHUI, MPOU3BOIUTH
MOUCK MH(POPMAIUH, aHATU3UPOBAThH M OLICHUBATH €€ TOCTOBEPHOCTD.

e TIOHMMas MO3MIIMIO IPYroro YelioBEeKa, paziuiams B €ro peud: MHEHHE (TOYKY 3pEHHS),
JI0Ka3aTejIbCTBO (apryMEHThI), (aKThl; THIIOTE3bl, AKCHOMBI, Teopuu. Jlas 3TOrO
CaMOCTOSTENILHO HCIIOJIb30BATh Pa3UYHbIC BUJbI YTCHHUS (M3ydaroliee, MPOCMOTPOBOE,
03HAKOMHUTEIILHOE, IIOMCKOBOE), IPUEMBI CITyIIIAHHSL.

e caMOMy co30asams WCTOYHUKH MH()OPMAIIMU PAa3HOTO THIIA U JUI Pa3HBIX ayJAUTOPHH,
coOuro1aTh MH(GOPMAIIMOHHYIO TUTHEHY U TIPaBUiIa UHPOPMAIIMOHHOM O€3011acHOCTH;

® yMemb UCNONb308amMb KOMIIBIOTEPHBIE W KOMMYHHUKAIMOHHBIC TEXHOJIOTUH KakK
UHCTPYMEHT JUIs JOCTIDKEHHSI CBOMX Ile/iell. YMETh BbIOMpATh aJeKBaTHBIC 3aj1aye
UHCTPYMEHTAJIbHBIE MPOTPaMMHO-AIIaPaTHIC CPEACTBA U CEPBHCHI.

Kommynuxkamuenwvie YY/I:

® CaMOCTOSITENIBHO Op2aHu306bi6ams y4eOHOE B3aUMOJICHCTBUE B rpynne (ONpeneisaTh
oO1iue 11enu, JoroBapuBaThCs APYT ¢ APYroM U T.1.);

e OTCTauBas CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMeHmbl, TOATBEPKIas UX (paKTaMu;

® B JIUCKYCCHH YMemb 8bl0SUHYMb KOHTPAPTYMEHTBHI;

® YUUTBCS KPUMUYHO OMHOCUMbCSA K CBOEMY MHEHMIO, C JOCTOMHCTBOM HNPU3HABAMDb
OLIMOO0YHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

® [IOHMMAas TMO3UIMIO JPYroro, pasziuyams B €ro pedydu: MHEHHEe (TOUYKy 3peHHs),
JI0Ka3aTeNbCTBO (apryMEHThI), (aKThl; TUIIOTE3bI, AKCHOMBI, TEOPUU;

® yuemdb B3IJISIHYTh Ha CUTYallMI0 C MHOM MO3UIIMHM U 00208apusamvCs C JIOJbMU HHBIX
MTO3ULIUM.

IIpeameTHbIMH pe3yabTaTaMH U3ydeHHUs npenMera «MaremaTukay SBISIIOTCS CIEIYIOLINE
YMEHHUS:

e OBJajeHre 6a30BbIM NOHATUWHBIM aIapaToM IO OCHOBHBIM pa3JieiaM COJIeP KaHuUS;
mpeJICTaBIeHHe 00 OCHOBHBIX M3Y4aeMbIX MOHATHIX (YHUCII0, TeOMeTpuuecKkas (urypa,
ypaBHeHUE, QYHKIIHS, BEPOSATHOCTH) KaK BAKHEHIIIMX MaTEMaTUYECKHX MOJICIISX,
MO3BOJISIFOLIMX OIKCHIBATh U U3y4YaTh PEAJIbHBIE MPOLIECCHI U SIBJICHUS;
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yMeHue paboTarh ¢ MaTeMaTUYECKUM TEKCTOM (@HAIM3UPOBATH, U3BJIEKATh
HE00X0IMMYI0 HH(POPMAIIHIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOM U
IIMCbMEHHOU PEUYH C IPUMEHEHUEM MaTEMaTU4YECKONH TEPMUHOJIOTHH U CUMBOJIUKH,
UCTIOJIb30BaTh PA3IMYHBIC SI3IKH MAaTEMATUKHU, IPOBOIUTH KITACCU(PHUKAINH, JIOTUIECKHE
000CHOBaHMS, 10Ka3aTEJIbCTBA MATEMATHYECKUX YTBEPXKICHUI;

pa3BUTHE NIPEICTABICHAN O YUCIIE U YACIOBBIX CUCTEMAX OT HAaTypalbHBIX J10
JIEHCTBUTEIIBHBIX YHCET; OBJIAJICHUE HABBIKAMHU YCTHBIX, INCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIUYNCIICHH;

OBJIa/IEHUE CUMBOJIBHBIM SI3bIKOM aJIr€Opbl, IPHEMaMU BBIIIOJHEHUS TOXKIECTBEHHBIX
IpeoOpa3oBaHuil PallMOHAIBHBIX BHIPAXKEHUI, pEIlICHNs] yPaBHEHUN, CHCTEM YpaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB;

YMEHHE UCIIOJIB30BATh UICK KOOPAMHAT Ha IUNIOCKOCTHU JJI MHTEPIPETALIMNA YPaBHEHNUH,
HEpPaBEHCTB, CHCTEM; YMEHHE IPUMEHSATH airedpanyeckue npeodpa3zoBaHus, anmapar
YPaBHEHUI U HEPABEHCTB JJIs PELIECHUS 3a1a4 U3 Pa3IMUHBIX Pa3/IeIoB Kypca;
OBJIa/IEHUE CUCTEMON (PYHKIMOHAIBHBIX OHATHH, (YHKLNOHAIBHBIM S3bIKOM U
CHUMBOJIMKOW; YMEHHE UCTIIOIb30BaTh (P)YHKIMOHATIBHO-TpapuIeCcKre MPEICTaBICHHS IS
ONMCAHHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;

OBJIa/IEHUE OCHOBHBIMHU CIIOCOOAMHM MIPECTABICHUS U aHAJIM3a CTATUCTUYECKUX JIAaHHbIX;
HaJIM4Me MPEJICTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHUPE U O
Pa3IMYHBIX COCO0aX UX U3YyUEHUs], O BEPOSATHOCTHBIX MOJIEIISX;

OBJIaJICHUE T€OMETPUUECKHUM SI3bIKOM, YMEHHUE UCIIOJIb30BaTh €T0 [ ONUCAHUS
IIPEIMETOB OKPY’KAOLIEr0 MUPA; Pa3BUTHE IPOCTPAHCTBEHHBIX IPEICTABICHUN U
M300pa3UTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB T€OMETPUUECKUX IOCTPOCHUI;
YCBOEHHE CUCTEMATHUECKUX 3HAHUH O TIOCKUX (PUTYpax M WX CBOMCTBAX, a TAKXKE HA
HarJsJHOM YPOBHE — O IPOCTEHMIINX MPOCTPAHCTBEHHBIX TEIaX, YMEHUE IIPUMEHSATh
CHUCTEMAaTUYECKHUE 3HAHUS O HUX JUIS PEILEHUs TE€OMETPUYECKHUX U IPAKTUYECKUX 3a]1a4;
YMEHHE U3MEPATH JUIMHBI OTPE3KOB, BEIMYUHBI YTIJIOB, UCIIOJIb30BaTh (OPMYJIbI JIIs
HaXOKJEHUS NEPUMETPOB, IO 1 00bEMOB F€OMETPHUECKUX (DUTYD;

YMEHUE IIPUMEHATh U3yYEHHBIE TIOHATHS, PE3YJIbTaThl, METOBI [l PELIECHUS 3a1a4
IIPAKTUYECKOIr0 XapakTepa M 3a7a4 U3 CMEXKHBIX AUCIUIUIMH C UCIIOJIb30BAHUEM MPH
HEOOXOIMMOCTH CIIPAaBOYHBIX MaTEPHAJIOB, KAIbKYJIATOPA, KOMIIBIOTEPA

BbinyckHUK HayYyuTes B 5-6 Kiaccax (I HCMOJIb30BAHUS B MOBCEIHEBHOM KU3HU H
olecrieyeHUs1 BO3MOKHOCTH YCIIEIITHOTO NMPOJ0JIKeHUs1 00pa3oBaHUA Ha 0230BOM YPOBHe)

Yucaa

OnepupoBatb Ha 0a30BOM YpOBHE MOHSTHSIMH: MHOXECTBO, 3JIEMEHT MHOKECTBA,
IIOIMHO>KECTBO, IPUHAJIEKHOCTD;

3a/1aBaTh MHOKECTBA MIEPEYMCIEHUEM HX DJIEMEHTOB;

HaXOJUTh NepeceyeHne, 00beAMHEHNE, TOJJMHOKECTBO B IPOCTEUIINX CUTYaLIUAX

B noBceHeBHOM KU3HHM M TIPH U3YYCHHUH APYTHX NPEIMETOB:

pacrno3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS

OnepupoBath Ha 0a30BOM YpOBHE MOHATHSIMH: HATypaJbHOE YHCIO, IEJ0e YHCIIO,
O0OBIKHOBEHHAs APOOB, IeCATUYHAS TPOO0b, CMEIIAHHOE YHCII0, PAIlMOHATBHOE YUCIIO;
WCITOJIB30BaTh CBOMCTBA YMCEN W MpPaBWIA JEHCTBUN C PALMOHAIBHBIMU YUCIAMHU IPH
BBIIOJTHEHUH BBIUMCIICHUM;

MCIIOJIb30BaTh MPU3HAKU JeIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIYUCICHUN U
PEIICHUH HECIOXKHBIX 3a/1a4;

BBITIOJTHSITH OKPYTJICHHE PAIlMOHAIBHBIX YHCENI B COOTBETCTBUU C TIPaBUIIAMU;
CpaBHUBATH pallMOHATIBHBIC YHCIIA.

B noBceqHeBHOM KU3HU U NIPH M3Y4YEeHHUH JAPYTUX NPeIMETOB:

OIICHUBATh PE3YJIbTAThI BEIYUCICHUN MPHU PEIICHUH MTPAKTHYECKHUX 3a]1a4;
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BBITOJIHATh CPABHEHUE YNCEN B PEAJIBHBIX CUTYaLlUsX;
COCTaBJIATh YMCIIOBBIE BBIPAKEHUSI IIPU PELICHNH NPAKTUUECKUX 3a7a4 U 33134 U3 JPyTrux
y4€OHBIX NPEIMETOB

CraTucTHKa U TeOpHUs BEePOSATHOCTE

[IpencraBnsTh JaHHBIC B BUE TaOIHI, TUArPaMM,
yuTaTh HH(OPMAITHIO, TIPEACTABICHHYIO B BU/IE TAOJIUIIBI, TUArPAMMBI,.

TekcToBBIE 372491

Pemrate HecOXXHBIE CIO’KETHBIE 33a7]a4 Pa3HBIX TUIIOB Ha BCe apu(METHYECKHUE ICHCTBHS;
CTPOUTH MOJIEJNIb YCIIOBUS 33auu (B BUJE TaOJIUIbL, CXEMBI, PUCYHKA), B KOTOPOH J1aHbI
3HA4YEHUs JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEIMYMH, C LIEJIbIO MIOMCKA PEILICHHS 3a/1auH;
OCYILECTBIIATh CIIOCOO MOUCKA PELICHUs 3aJjaud, B KOTOPOM PacCyXJICHHE CTPOUTCS OT
yCJIOBHS K TPEOOBAHUIO MIIM OT TPpeOOBaHMS K YCIOBHUIO;

COCTABJIATH IJIaH PEILEHUs 3a/1auH;

BBIJICJIATH 3TAIlbl PELICHUS 3a1a4H;

UHTEPIPETHUPOBATh BBIUUCIUTENIbHbIE PE3yJbTaThl B 3ajaye, UCCIENOBaTh MOJIYYEHHOE
pelIeHrE 3a1auH;

3HaTh pa3jInyle CKOPOCTEW 0OBEKTA B CTOSTUEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKU;
pelaTh 3a/1a4i Ha HaX0X/IEHWE YacTU YKCIIa U YUCIIa [0 €ro YacTH;

pelaTh 3a1a4u pa3HbIX TUIIOB (Ha padoTy, Ha TOKYIIKH, HA ABM)KEHUE), CBA3BIBAIOLIUX TPU
BEJIMUMHBI, BBIACIATH 3TH BETUYUHBI U OTHOLIEHUS MEXKIY HUMU;

HaXOAUTh MPOLEHT OT 4YMCJA, YMCIO IO IPOLEHTY OT HEro, HaxXxOAWUTh IPOLIEHTHOE
OTHOILIEHHE BYX YMCEJl, HAXOUTh MPOLEHTHOE CHUKEHUE WU MPOLIEHTHOE MOBBIILICHHUE
BEJIMYUHBI,

pelIaTh HECI0XKHbIE JIOTUYECKUE 3a7]aull METOJJOM PacCy X ACHUM.

B noBceHeBHOM KM3HM M TIPM M3Y4YE€HHH APYTUX NPeJIMeTOB:

BBIIBUTaTh TUIIOTE3bl O BO3MOKHBIX IIPEIEIbHBIX 3HAUEHUAX UCKOMBIX BEJIMYMH B 3a7a4e
(lenatb MPUKUIKY )

Harasanas reoMeTpus

I'eomeTpnueckne purypsol

OnepupoBarh Ha 0a30BOM YpOBHE MOHATHUAMHU: (UTYypa, TOUKA, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBHIPEXYTOJIbHUK, MPSIMOYTOJbHUK U
KBaJ[paT, OKPYKHOCTb U KPYT, IPSIMOYTOJIbHBIN Mapajuienenumnea, Kyo, map. M3o0paxarsb
u3ydaeMble QUTypbl OT pyKU U C TIOMOIIBIO TUHEUKH U LUPKYJIS.

B noBceHeBHOM KM3HM M TIPM M3YYEHHHU APYTUX NMPeJIMeTOB:

pelaTh NpaKkTHYEeCKHe 3a/1a4M ¢ IPUMEHEHUEM IPOCTENIINX CBOMCTB QUryp.

I/I3Mepe}mﬂ U BBIYUCJICHUSA

BBINIOJIHATh U3MEPEHUE JUIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C IOMOLIBI0 UHCTPYMEHTOB
JUISL U3MEPEHUI JJIUH U YTJIOB;

BBIYUCIIATH TUIOIIAIA MPSIMOYTOJIBHUKOB.

B noBceqHeBHOM KU3HN U NIPU U3YYEHHH IPYTUX MPEAMETOB:

BBIYMCIIAATH PACCTOSHUSI HA MECTHOCTH B CTaHJIAPTHBIX CHUTYyalUsAX, [JIOMIAIN
MPSMOYTOJIbHUKOB;

BBITIOJIHSITh TIPOCTEUININE TOCTPOCHHUS U M3MEPEHUs Ha MECTHOCTH, HEOOXOJWMbIC B
peanbHOU KU3HU

HcTopust MaTeMaTUKHU

ONMUCHIBaTh OT/ACJIBHBIE BBIJAIOIINECS pE3YyJbTaThl, IOJYYEHHBIE B XOJ€ pPa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH;

3HATh IIPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBS3U C OTEUYECTBEHHOW U
BCEMHUPHOHN UCTOpUEH



BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYUYMTHCS B 5-6 Ki1accax (1is1 o0ecnieyeHust
BO3MOKHOCTH YCIIEIIHOT0 MPOJO0/IKEeHHsI 00pa30BaHusA Ha 0a30BOM H YI1y0JIEHHOM
YPOBHSIX)

JJieMeHTbI TEOPUH MHOKECTB M MATEMATH4Y€eCKOM JIOTUKH

Onepuposams NOHAMUAMU. MHOICECMBO, XAPAKMEPUCTMUKU MHONCECMBA, IleMeHm
MHOJICECMBA, NYyCmoe, KOHeuHoe U OeCKOHeUHOe MHONCeCMB0, NOOMHONICECEO,
NPUHAONEHCHOCTD,

onpeoensims NPUHAOTIEHCHOCHb DJIeMEHMA MHONCECMBY, 00beOUHEHUIO U NepeceyeHurO
MHOCECME;

3a0a6amov MHOJICECMBO ¢ NOMOWBIO NePEYUUCTICHUsL INEMEHMO8, CI0BECHO20 ONUCAHUSL

B noBcexHeBHOM KH3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

PACNO3HABAMb 102UYECKU HEKOPPEKMHbLE BbLCKA3bIGAHUS,

CMpouUmMs YenouKu YMO3aKkIo4e Ul Ha OCHO8e UCNONb308AHUsL NPABUTL TOSUKU

Yucna

Onepuposams NOHAMUSAMU. HAMYPATbHOE YUCILO, MHOICECTBO HAMYPAIbHLIX YUCE]L, Yelloe
YUCTIO, MHOJICECTNBO YeNblX Hucel, 0ObIKHOBEHHAs. OPOOb, decamudHas 0podb, CMeUlaHHoe
YUCNIO, PAYUOHANILHOE YUCTO, MHONCECMBO PAYUOHANbHBIX HUCEN, 2e0MempulecKas
uHmepnpemayusi HamypaibHuLX, Yeablx, PAYUOHATbHBIX,

NOHUMAMb U 0OBACHAMb CMBLCT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

BINOJIHAMb  BLIYUCLCHUS, 6 MOM HUCAe C UCNONb308AHUEM NPUEMOE DPAYUOHATILHBIX
8blyUCIeHULl, 0DOCHOBLIBAMb ANICOPUMMBL BLINOJIHEHUST QeUCMBULL,

ucnonv3oeamev npuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npoussedeHus
yucen npu GbINOJHEHUU BbIYUCICHUN U pPeuleHuu 3a0ay, 000CHO8bI6Amb NPUHAKU
oenumocmu;

BbLINOIHAMb OKPY2lleHUe PAYUOHAILHBIX YUCET C 3A0AHHOU MOYHOCbIO;

VROPAOOUUBAMb YUCIA, 3ANUCAHHBLE 8 8U0E OObIKHOBEHHBIX U 0eCAMUYHBIX Opobell;
nHaxooums HO/[ u HOK uucen u ucnoniv3oeamo ux npu peuieHuu 3a0a4.

onepupoeamv NOHAMUEM MOOYIb YUCLA, 2eOMEeMmpPUdecKds UHMepnpemayus Mmooy
yucaa.

B noBceHeBHOM KU3HHM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

NPUMEHAMb NPABULA NPUOTUNCEHHBIX 8bIYUCTCHUL NPU PeuleHUuU NPAKMU4eckux 3a0ay u
peuieHul 3a0ay Opy2ux y4eOHvlX npeomMemos;

BbINOIHAMb CPABHEHUE Pe3YIbMAMO8 GbIUUCIEHUL NPU PEUEHUU NPAKMUYeCKUX 3a0ad, 6
MOM YUcie NPUOTIUNCEHHBIX GbIUUCTEHULL

COCMAGIAMb  YUCTOBblEe BbIPANCEHUSI U OYEHUBAMb UX 3HAYEHUs NpU  peuleHuu
NPAKMU4ecKux 3a0ay u 3a0a4 u3z opyaux yueOHulx npeomemos,

YpaBHeHUsI 1 HEPABEHCTBA

Onepuposams NOHAMUAMU: PABEHCMEO, HUCIO0B0E€ PABEHCMBO, YPAGHeHUe, KOPeHb
VPABHEHUs, peuleHue YPAGHEHUs, YUCTI080€ HEPABEHCIEO

CTaTHCTHKA U TeOpHs BePOSITHOCTENH

Onepuposams nousmuamu: cmonduamsie u Kpy2osvle Ouazpammvl, madbauybl OaHHBIX,
cpeodnee apugmemuueckoe,

useneKamo, UHopmayuro, NPeoCmasieHHyo 8 madauyax, Ha OUazpammax,

cocmasnsms mabauysl, CMpoums OUAPAMMbl HA OCHO8e OAHHbIX .

B noBceHeBHOM KU3HHU M TIPU U3YYEHHHU APYTUX MPeEIMETOB:

usgeKamy, UHMepnpemuposams U npeoopazoevleams UHGOpMayur, NPeoCmagieHHYI0 8
MabIuyax u Ha OUASPamMmax, Ompaxicaowylo C8OUCMEd U XAPAKMepPUCmMuKU peaibHblx
npoyeccos u s181eHull

TekcToBble 3a1a49H



Pewamv npocmvie u crnodcHvie 3a0auu pasHvlx Munos, a Makxice 3a0ayu nosblueHHOU
MpYOHOCMU,

UCNONb308aMb PA3Hble KPAMKUe 3aNUCU KAK MOOeIU MEeKCMO8 CIONCHBIX 3a0ay 0.
ROCMPOeHUsl NOUCKOBOU CXeMbl U PeUleHUs 3a0ay,

3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peulerust 3a0ay (om mpebo8anus K yClo8uio u
Om Ycnosus K mpebo8aHuro);

MOOenUpo8amsb paccylHcoenus npu NOUCKe peulenus 3a0ay ¢ NOMOWbI0 2pagh-cxemol,
8b10€IAMb IMANBL PeULeHUs 3A0aUU U COOEPAHCAHUE KAHCO020 IMAand,
UHMEPNPemUpo8ams Gbl4UCIUMENbHBLE PE3YIbIMAMbL 8 3a0aye, UCCIe008amb NOYUEHHOe
peuteHue 3a0ayiL;

AHATUBUPOBATND BCEBO3MOIICHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUL 08YX 0OBLEKMO8 U
UBMEHEeHUe UX Xapakmepucmuk Npu COBMECMHOM OBUICEHUU (CKOPOCHb, 8peMs,
paccmosnue) npu peuleHul 3a0a4 Ha Osudxicenue 08yx 00beKmos KaKk 6 0OHOM, MaK u 8
NPOMUBONONIOINCHBIX HANPABTICHUSIX,

UCCe008amMb BCEBO3MOICHbIE CUMYAYUU NPU DeUleHUulu 3a0ay Ha O8UJICEHUe NO peke,
PAcCMampusams pasHvle CUCHEeMbl OMcYéma,

pewams pazHooopasHvle 3a0adu «Ha YaACmuy,

pewams u 000CHOBbI8AMb CBOE peulenue 3a0ay (8bl0esMb MameMamuyecKyio 0CHO8Y) Ha
HAX0JCOEHUe YACMU YUCIA U YUCTA NO €20 YACIMU HA OCHO8E KOHKPEMHO20 CMbICLA Opodu;
0CO3HABamb U 0OBACHAMb UOCHMUYHOCMb 3A0aY PA3HbIX MUNO0E, CEA3bLEAIOWUX MpPU
genuyunbl (Ha pabomy, HA NOKYNKU, HA OBUdCEHUE), 6blOeNAMb MU GeIUUUHbL U
OMHOWLEHUsL MeJCOY HUMU, NPUMEHSMb UX NpU PeueHuu 3a0ay, KOHCMPYUposamb
cobcmeenmbie 3a0auu YKA3aHHbIX MUNOS.

B noBceHeBHOM KU3HHU ¥ IPH U3YYEHHHU JAPYTUX MPEeIMETOB:

8b10€IAMb NPU PeueHUU 3a0ad XapaKmepucmuKu paccCmampusaemou 8 3a0ave cumyayuu,
OMIUYHBLE OM PEeabHbIX (Me, OM KOMOPbIX AOCMPAUPOBANUCD), KOHCMPYUPOBAMb HOBbLE
cumyayuy ¢ y4émom dMmux Xapakmepucmux, 8 HYACMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYeHmpayuuy, y4umvléams ni0MHOCMb 6eujecmad;

pewams U KOHCMPYUposamy 3a0a4 Ha OCHO8e PACCMOMPEHUs PEalbHbIX CUMYayull, 8
KOMOPbIX He mpeOyemcst MOYHbIU GbIYUCTUMENbHBLI Pe3YIbmam,

peuans 3a0ayu Ha 08UdCeHUe NO peKe, PACCMaAmpuBas pasHvle CUCmeMbl OmcHemd
Harasinnas reomerpus

I'eomerpnyeckue Gpurypsl

Onepuposéamv noHamusimMu Gueypa, mouxd, Ompe3oK, Npsimas, Ay4, JIOMAHAs, Yeol,
MHO20V20NIbHUK, MPEY2ONIbHUK U  YeMmbIpEXye0NbHUK, NPAMOY2ONbHUK U K8aodpam,
OKPYICHOCMb U KpYe, NPAMOY2O0bHbII napaiieienuned, Kyo, npusmda, wap, nupamuod,
YUTUHOD, KOHYC;

U361€KAMb, UHMEPRPEMUpO8ams U npeodpas06bleams UHHOPMAYUIO O 2e0MeMPULEeCKUX
@ueypax, npedcmasieHHyI0 Ha Yepmedicax

uzobpasicamev  usyyaemvie hueypbl om pYyKU U C HOMOWDIO JUHEUKU, YUPKYI,
KOMNbIOMEPHLIX UHCIMPYMEHMOB.

B noBce1HeBHOM KU3HM M IPH U3YYEHHHU JAPYTUX MPEIMETOB:

pewams npakmudeckue 3a0ayu ¢ NPUMeHeHuem npocmetiuux ceocms guayp
HN3mepennsi u BbIYUCIEHUS

BbINOIHAMY UMEpeHUe ONUH, PACCMOAHUU, EUYUH Y2ll08, C NOMOWbIO UHCMPYMEHMO8
07151 UsMepeHUll OUH U Y2l08;

BLIYUCTAML — NAOWAOU  NPAMOY2OTbHUKOS,  KBAOPAmMos, 00bEMbL  NPAMOY2OIbHbIX
napanienenunedos, Kyoos.

B noBce1HeBHOM KU3HHU M IPH U3YYEHHH JAPYTUX MPEIMETOB:



BbLIYUCTIAMb PACCMOANUSA HA MECIMHOCIU 8 CIMAHOAPMHBIX CUMYAYUSX, NIOUAOU YYACKO8
NPAMOY20IbHOU POpMbL, 00BEMBL KOMHAM;

8bINOIHAMY NPOCHeliuiUe NOCMPOEHUSI HA MECMHOCMU, He0OX00UMbLe 8 PealbHOU HCUSHU,
OYEeHUBAMb PA3MEPbI PEAibHbIX 00BEKMO08 OKPYHCAIOUe20 MUupa

HcTopusi MaTeMaTHKHU

Xapaxkmepuzo6ambv 6K1a0 8blOAIOWUXCA MAMEMAMUKOE 8 PA3BUMUE MANEMAMUKU U UHBIX
HayuHulX obracmeti

BorinyckHuk HayuuTces B 7-9 kiaccax (isi MCIOJIb30BAHUS B MIOBCEIHEBHOM KU3HU
u o0ecrie4eHus BO3MOKHOCTH YCIELIHOT0 MPOI0JIzKeHUs1 00pa3oBaHus HA 0230BOM

YPOBHe)
DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOM JIOTUKH

OmnepupoBatb Ha 0a30BOM YpOBHE TOHSATHSAMH: MHOXECTBO, 3JIEMEHT MHOXKECTBa,
IIOIMHO>KECTBO, IPUHAIIEKHOCTD;

3aJ]aBaTh MHOXKECTBA IIEPEUUCICHUEM UX DJIEMEHTOB;

HaXOAUTb [epeceyeHne, 00beJMHEHHE, TOJIMHOKECTBO B IPOCTEUIIUX CUTYALIMSIX;
ornepupoBaTh Ha 0a30BOM YPOBHE NOHATHUSMU: OIpEAENIEHUue, akKcuoma, Teopema,
JI0Ka3aTeNbCTBO;

IIPUBOJUTH IPUMEPBI U KOHTPIPUMEPBI AJIs IOATBEPKHEHNSI CBOMX BBICKA3bIBaHUI

B noBceHeBHOM KU3HHM M NIPH U3YYCHHUH APYTHX PEIMETOB:

UCIOJIb30BaTh TIpaUuecKkoe MpEACTaBIEHUE MHOXKECTB [UIl ONHCAHUSA peabHbIX
NPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3a71ad IPYTHX YYEOHBIX IPEIMETOB

Yuciaa

OnepupoBarb Ha 0a30BOM YpOBHE NOHATUSAMH: HATypajJbHOE YHUCIO, LEJI0E YHCIIO,
OOBIKHOBEHHast ApoOb, NecATUYHas ApoOb, CMellaHHas ApoOb, pallMOHAIbHOE YHCIIO,
apu@MeTUYecKuil KBaJipaTHbIA KOPEHb;

HCIIOJIB30BaTh CBOMCTBA YMCEN U NPABWJIA JEHCTBUN IIPU BBIIIOJHEHNUN BBIYMCIICHUN;
WCIIOJIH30BaTh MPU3HAKU JEeIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINIOJIHEHUH BBIYUCICHUN U
PELIEHUN HECIIOKHBIX 33/]a4;

BBITNOJIHATh OKPYTJIEHUE PAllMOHAIBHBIX YUCENl B COOTBETCTBUU C IIPaBUIIAMY;

OLICHMBATh 3HAUEHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIENOT0 YHCIIa;
pacro3HaBaTh pallMOHaIbHBIE U UPPALIMOHAIBHBIE YUCIIA;

CpaBHMBATh YHUCIIA.

B noBceHeBHOM KM3HM M TIPM M3YYEHHHU APYTUX NMPeJIMeTOB:

OLICHUBATh PE3YJIbTAThl BHIYUCICHUH NPHU PEIIEHUN TPAKTUUECKUX 3a/1ay;

BBITNOJIHATh CPABHEHUE YHCEN B PEAJIbHBIX CUTYalLUsX;

COCTABJISITh YACIIOBBIE BBIPAXKEHUS IIPU PELICHUU MPAKTUYECKUX 3a7a4 U 3a7a4 U3 IPYyTUX
y4eOHBIX IPEAMETOB

ToxnecTBeHHbIE IPe0OPa30BAHUA

BoIinonHATe HecnoXHbIE MpeoOpa3oBaHUs Ui BBIYUCICHHUS 3HAYEHMH YHCIOBBIX
BBIPQXECHUM, COJEp/KAlIUX CTENEHHM C HaTypaJbHBIM I0KA3aTENIEM, CTENEHU C LEJIBIM
OTPHLIATEIIBHBIM ITOKa3aTelIeM;

BBITMOJIHATh HECJIOXHbIE MpeoOpa3oBaHUS LETbIX BBIPAKEHUIN: pacKpbIBaTh CKOOKH,
MIPUBOAUTH TIOJIOOHBIE ClIaraeMble;

HCIIOJIb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOXEHHUS (KBaJpaT CyMMBI, KBaJApaT pa3HOCTH,
Pa3sHOCTh KBA/IPaToOB) JUIs YIIPOLICHUS BEIYUCICHUN 3HAUEHUH BBIPAKEHUA;

BBITOJIHATH HECJIOXKHBIE TPe00pa3oBaHus JPOOHO-THHEWHBIX BHIPAXKEHUHN U BBIPAKEHUMN C
KBaJIpaTHBIMU KOPHSMH .

B noBceiHeBHO KM3HM M TIPM U3YYEHHH APYTUX NMPeIMeTOB:

ITOHUMATh CMBICII 3aIIMCH YHCJIa B CTAHITAPTHOM BUJIE;
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OTIepHpOBaTH Ha 0a30BOM YPOBHE MOHITHEM «CTaHIAPTHAs 3aIIUCh YHCIIA

YpaBHeHUS U HEPABEHCTBA

OmnepupoBath Ha 0a30BOM YypOBHE TMOHSATHSAMHU: PABEHCTBO, YHCIOBOE pPAaBEHCTBO,
YPaBHEHHE, KOPEHb YpaBHEHMS, pEUICHUE YpaBHEHMs, YHCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PELIECHNE HEPABEHCTBA,

IIPOBEPSATH CIPABEJINBOCTh YHNCIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JIMHEWHbIE HEPAaBEHCTBA U HECJIOXKHbIE HEPABEHCTBA, CBOASAIIUECS K JIMHEHHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JIMHEWHBIX YpaBHEHU, HEPABEHCTB;

IIPOBEPSTH, SBJIAETCS JIM JAHHOE YHMCIIO PEILIEHUEM YpaBHEHUS (HEPaBEHCTBA);

pemarh KBaJpaTHbIe YpaBHEHUs 10 (opMyJsie KOpHEH KBaAPAaTHOTO YPaBHEHUS;
n300pakaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOH MPsIMOM.

B noBceHeBHOM KM3HHM M IIPH U3YYCHHHU APYTHX NPEIMETOB:

COCTaBJIATH U PEIIATh JIMHEHHBIC YPABHEHHUS U PELLICHUY 331a4, BO3HUKAIOLIUX B APYTUX
y4eOHBIX IpeaMeTax

DOyHKIUHA

HaXOJUTh 3HaUeHHE (QPYHKIMU 10 33JaHHOMY 3HAYCHUIO apryMEHTa;

HaXOJUTh 3HAUEHUE AapryMeHTa IO 33aJaHHOMY 3HAa4eHHI0 (DYHKIMH B HECIO0XKHBIX
CUTYaLUsX;

ONpEAENATh IMOJOKEHUE TOYKM N0 €€ KOoOpJAuHaTaM, KOOpAMHAThl TOYKM IO €€
MI0JIO’KEHUIO HAa KOOPAMHATHOM IJIOCKOCTH;

o rpaguKy HaXOJWTh OOJIACTh OINPEACTCHHS, MHOXECTBO 3HAUCHUH, HYIH (YHKIIHUH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pAaCTaHUs U yObIBaHUS, HanOOIbIIEE U
HauMEHbIlIee 3HAYCHUS PYHKIINH;

CTPOUTH IpapuK JIMHEWHON (YHKIINH;

IPOBEPATH, SABJSIETCSA JM JaHHBIA Trpaduk rpadukoM 3amaHHONW (QyHKIUH (JIMHEHHOM,
KBaJpaTUYHOM, 0OpaTHON MPONOPLUOHAIBHOCTN);

onpeneNnaTh NpUOMKEHHBIE 3HAYCHMsI KOOPAMHAT TOYKU IepecedeHus TIpadukoB
dynKumii;

ornepupoBaTh Ha 0a30BOM YpPOBHE MOHSATUSMU: MOCIEA0BATENbHOCTh, apupMeTHdecKas
IIporpeccusi, reoMeTpudecKas porpeccusl;

pemiatb 3aJayd  Ha HOPOTPECCMU, B KOTOPBIX OTBET MOXET OBbITh MOJYy4YeH
HEMOCPEACTBEHHBIM MOJCUETOM 0e3 mpuMeHeHUs (HopMyJ.

B noBceHeBHOM KU3HHM M TIPH U3YYCHHUH APYTHX NPEIMETOB:

UCIMOJIb30BaTh I'paUKHU pEaJbHBIX MPOLECCOB M 3aBUCUMOCTEH Ui OmpeneneHus ux
CBOMCTB (HanOObIINE U HAUMEHBIIINE 3HAUCHUS, TPOMEKYTKH BO3pACTaHUS U yObIBaHUS,
00J1aCTH MOJIOKUTENIBHBIX U OTPULIATENIbHBIX 3HAUECHHUH U T.11.);

UCIOJIb30BaTh CBOMCTBA JIMHEHHON (QYHKIMH U ee rpaduK MPU PELISHNH 3a/1a4 U3 JPyTuxX
y4eOHBIX MPEIMETOB

CraTHCTHKA H TeOpHs BePOSITHOCTEH MOCTABUTH MOCJIe TEKCTOBBIX 33/1a4, KAK ¢
COJepKAHUM.

HmeTh mpeacTaBieHNe O CTaTUCTUYECKUX XapaKTEPUCTHKAaX, BEPOSTHOCTU CIy4alHOTO
COOBITHS, KOMOMHATOPHBIX 33j]ayax;

pemiath npocreiiine KOMOMHATOPHBIE 3a/la4d METOJIOM IpPSIMOTO M OPraHU30BaHHOTO
nepebopa;

MIPEJICTaBIIATh JaHHBIE B BUJIE TaOJIHII, JUarpamm, rpa(uKos;

YUTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BHJIE TaOJIUIIbI, AUATPaAMMBI, rpaduKa;
OTIpeNieNATh OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTUKU YHCIOBBIX HA0OPOB;

OLIEHUBATh BEPOATHOCTH COOBITHS B IPOCTEUIINX CIydasX;

UMETb MPECTABICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHUH APYTHX NPEIMETOB:
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OIICHUBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Tiepedopa;

UMETh MPEJCTABICHUE O POJIA MPAKTUUECKH IOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHI;
CPaBHMBAThb OCHOBHBIE CTaTHCTHYECKHUE XapaKTEPUCTHUKH, IOJYYEHHbICE B IMpoOlEecCce
pEeLIECHUs TPUKJIIAIHOM 3aa4M, U3YUYEHHUSI PEAJIBHOTO SIBJICHUS;

OIICHUBATh BEPOSITHOCTh PEATBHBIX COOBITHI U SBICHUI B HECTIOKHBIX CUTYaIUIX
TexcToBBIE 3a1a4M

PemaTe HECIIOKHBIE CIOXKETHBIE 3a/1a4l Pa3HBIX TUIIOB Ha BCE apU(PMETHUCCKUE ICHCTBUS;
CTPOUTH MOJICIIb YCIIOBUS 3a7a4M (B BUIC TAOJIMIIbI, CXEMbI, PUCYHKA WJIM YPABHECHHS), B
KOTOpPOM JaHbl 3HAYEHUS JIBYX M3 TPEX B3aMMOCBS3AaHHBIX BEJIMYMH, C LEIBIO IOHCKA
pelIeHus 3a/1a4uu;

OCYIIECTBIISATh CIIOCO0 TMOMCKA PEIICHHS 33aJladd, B KOTOPOM PaCCyKJICHHE CTPOUTCS OT
YCJIOBHS K TPEOOBAHHIO MJIM OT TPEOOBAaHMSI K YCIIOBUIO;

COCTaBJIATH IJIaH PEIICHUA 3a]]a4u;

BBIJICTISATh 3TAIbl PEIICHUS 33/1a4H;

MHTEPIPETUPOBATh BBIYMCIUTENbHBIE PE3yJbTaThl B 3a/laye, UCCIEN0BATHh MOJYyYEHHOE
pELICHHE 3a/1a4u;

3HATh Pa3InYUe CKOPOCTEHN 00BEKTA B CTOSIUEH BOJIE, IPOTUB TEUCHHUS U 110 TEUCHUIO PEKH;
pelaTh 3aJ1a4M Ha HAXOXJIECHUE YaCTH YHCJIA U YKCJIA 110 €r0 YaCTH;

peuiaTh 3a/1a4M pa3HbIX TUIIOB (Ha padoTy, HAa TOKYIIKH, HA ABUKEHNUE), CBSI3bIBAIOIINUX TPH
BEITMYUHBI, BBIJICIISITH 3TH BEJIMYMHBI M OTHOIICHHS MEXI1y HUMU;

HAaXOAUTh MPOLIEHT OT YHUCJA, YKCIO IO MNPOLEHTY OT HEro, HaXOAUTh MNPOLIEHTHOE
CHI)KCHUE WJTU TIPOIIEHTHOE MOBBILICHUE BEJTUYUHBI;

pelaTh HECI0KHBIE TOTUYECKHE 3aa4d METOJOM PACCyKICHUM.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX NPeIMETOB:

BBIJIBUTATh TUIIOTE3bl O BOBMOKHBIX MPEETbHBIX 3HAUCHUSAX HCKOMBIX B 3aJlaue BEJIMYUH
(enatb NPUKUAKY)

I'eomeTpuueckue purypsi

OmnepupoBaTh Ha 6a30BOM YpOBHE OHATUSIMH F€OMETPUUECKUX QUTYD;

U3BJIEKaTh UH(GOPMAIIMIO O TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKax B
SIBHOM BHC;

MPUMEHSITH JJIsl PEIIeHHs 3a]]a4 TeoMeTpudeckue (PaKThl, €CIU YCIOBUS MX MPUMEHEHUS
3a/laHbl B IBHOU (opMe;

pemaTh 3a/1a41 Ha HaXOXKJIEHHE Te€OMETPUUECKUX BETMYHUH TT0 00pa3iiaM Uil airOpUTMaM.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

WCIIOJIb30BaTh CBOMCTBA TE€OMETPUUECKUX (UTYp JIs pelIeHHs THUIOBBIX 3ajad,
BO3HMKAIOIINX B CUTyallUsIX MTOBCEHEBHOM KU3HU, 33]]a4 PAKTUYECKOTO COJAEPKAHUS
OTHomeHus

OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSIMHU: PAaBEHCTBO (GUTYp, paBHBbIE (UTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapajlIeNbHOCTh MPSAMBIX, MEPHEHIUKYISIPHOCTh MPSMBIX,
YTJIBI MEXTy TIPSIMBIMH, TIEPIICHIUKYJISP, HAKJIOHHAS, TIPOESKIINS.

B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

MCIIOJIb30BaTh OTHOIICHUS ISl pEIIeHUs MPOCTEHIINX 3a]]a4, BOSHUKAIOIIUX B PeaIbHOU
SKU3HHA

HN3mepeHus u BbIYMCICHUS

BrInonHsATe u3MepeHue JUIMH, PaCCTOSIHUM, BEIMYUH YTJIOB, C MTOMOIIbI0 HHCTPYMEHTOB
JUISL U3MEPEHUI JIUH U YTJIOB;

NpUMEHATh (OPMYJIBI TepUMEeTpa, IUIOMAad W 00BhEMaA, IUIOMIAAU TOBEPXHOCTH
OT/I€NIbHBIX MHOTOTPAHHUKOB IPY BBIYHMCIICHUX, KOT/Ia BCE TaHHbIE UMEIOTCS B YCIIOBUU;
npuMeHsaTh Teopemy Iludaropa, 06a3oBble TPUTOHOMETPUYECKHUE COOTHOIICHHS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIOMIAAEH B MPOCTEUIIINX CIydasiX.

10



e B noBcegHeBHOI KNU3HU U NPU U3YYeHUH JPYTHUX NPeAMETOB:

® BBIUMCIIATH PACCTOSHUS HA MECTHOCTM B CTaHJAPTHBIX CHUTyalUsX, IUIOIIAAM B
NPOCTEUIINX CITydasiX, IPUMEHATh (OPMYJIbI B IPOCTEHIINX CUTYalUsAX B TIOBCEAHEBHOM
KHU3HU
I'eomeTpnueckne NocTpoeHus

e U300pakaTh TUMOBBIE IIIOCKKUE (PUTYPHI U PUTYPHI B IPOCTPAHCTBE OT PYKH U C IIOMOIIBIO
UHCTPYMEHTOB.

e B noBcegHeBHOI KU3HU ¥ IPU U3YYEHHUH JAPYTUX NPeIMETOB:

®  BBINOJIHATH NPOCTEHIINE TOCTPOESHUSI HA MECTHOCTH, HEOOXOAUMBIE B PeabHOM KU3HU
I'eomeTpnueckune npeodpazoBaHus

e Crpouth purypy, CAMMETPUUHYIO TaHHON (UType OTHOCUTEIHHO OCH U TOUYKH.

e B noBcegHeBHOI KM3HU U NPHU U3YyYEHUH APYTUX NPeIMeETOB:

® pacro3HaBaTh ABMKEHHE O0BEKTOB B OKPY’KaIOIIEM MHPE;

® pacro3HaBaTb CUMMETPHUYHBIE (PUTYpHI B OKPYIKAIOIIEM MHpe
BekTOpbl M KOOPAUHATHI HA IJIOCKOCTH

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMHU BEKTOpP, CyMMa BEKTOPOB, POU3BECHUE
BEKTOpa Ha YMCII0, KOOPAMHATHI Ha MJIOCKOCTH;

e omnpeaensaTh NpUOIMKEHHO KOOPAMHATHI TOUKU MO €€ M300pakKeHUI0 HAa KOOPAMHATHOM
IJIOCKOCTH.

e B noBcegHeBHOI KM3HU U NPHU U3YyYEHUH JPYTUX NPeAMETOB:

® CIIOJIB30BAaTh BEKTOPHI JUIsl PELIEHUs MPOCTEHIIMX 3a7ad Ha OINpeAesieHUE CKOPOCTH
OTHOCHUTEJIBHOTO JIBUKEHUS
HcTopust MaTeMaTHKH

e OnuceBaTh OTACIIBHBIE BBIAAIOIIMECS DPE3YJbTaThl, IMOJIYYEHHBIE B XOAE pPa3BUTHUSA
MaTeMaTUKHU KaK HayKu;

® 3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMHMPHOHN HCTOpUEH;

® [IOHMMAaTh POJIb MATEMATHKU B pa3BUTHUH Poccun

e Meroabl MAaTEMaTUKH

e BriOupare noaxoasmuii W3yd4eHHBIH METOJ JJs PpEIIEHUH H3YYEHHBIX THUIIOB
MaTeMaTUYeCKUX 3ajay;

e [IpuBoauTh TOpUMEPBl MAaTEMATHYECKUX  3aKOHOMEPHOCTEM B  OKpYyXKarolen
JNENCTBUTENBHOCTH U IPOU3BE/IEHUSAX UCKYCCTBA.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHC B /-9 Kiaccax 1Jis1 o0ecrniedeHHs
BO3MOKHOCTH YCIIEIIHOT0 MPOJO0/IKEeHHs1 00pa30BaHus HAa 0a30BOM H YIU1y0JIEHHOM
YPOBHSX

DJIEeMEHTBI TEOPHH MHOKECTB M MATEMaTHYEeCKOM JIOTHKH

e OmnepupoBaTh  NOHATUAMH:  ONpPEIEIECHHE, TEOpPEMA,  AKCHOMa,  MHOXECTBO,
XapaKTepUCTHUKU MHOKECTBA, AJIEMEHT MHOXKECTBA, IyCTOE, KOHEUHOE M OECKOHEUHOE
MHO’KECTBO, [TOJIMHOKECTBO, IIPUHAJIEKHOCTD, BKIIIOUEHHE, PABEHCTBO MHOKECTB;

e u300pakaTh MHOXKECTBA U OTHOILLIEHHE MHOXECTB C MIOMOIIbIO KpyroB Diinepa;

® ONpeneNsaTh NPUHAJIEKHOCTh JIEMEHTa MHOXECTBY, OOBEIMHEHHMIO M TMEPECEUCHHIO
MHO’KECTB;

® 33J1aBaTh MHOXECTBO C IOMOILBIO IEPEUUCICHUS DIIEMEHTOB, CIIOBECHOTI'O OIUCAHHUS;

e ONepupoBaTh IMOHATUSMHU: BBICKa3bIBAaHHE, WCTUHHOCTb U JIOXKHOCTb BBICKA3bIBAHUS,
OTpULIAHUE BBICKA3BIBAHWM, ONEpalMM HAaJl BBICKA3bIBAaHUSIMHU: U, WU, HE, YCIOBHBIE
BbICKA3bIBaHUS (MMILTUKALIUN);

® CTPOUTH BHICKA3bIBAaHUS, OTPUIIAHUS BICKA3bIBAHUH.

e B noBcegHeBHOI :KM3HU U NPHU U3YyYEHUH JPYTUX NPeAMETOB:
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CTPOUTH LIETIOYKH YMO3aKJIIOUEHUI Ha OCHOBE MCIIOJIb30BaHNUs IIPABUII JIOTHKHY;
UCIIOJIb30BaTh MHOXKECTBA, ONEPALMU C MHOXKECTBAMH, UX T'papUuecKoe MpeCcTaBIeHHE
JUISL OIMCAHUSI pealIbHbIX ITPOLIECCOB U SBJICHUN

Yucaa

OnepupoBaTh MOHATHSMU: MHOKECTBO HAaTYPaJbHBIX YHCENl, MHOXECTBO LEJIBIX YHCE,
MHOKECTBO pallMOHAIbHBIX YHCEJ, HPPALUOHAIBHOE YHCIO, KBaJpaTHbI KOpEHD,
MHOXECTBO JACHCTBUTEIbHBIX YUCEIJI0, TEOMETPHUECKasi HHTEPIPETalMsl HATypaJIbHBIX,
LIEJIbIX, PALIMOHANIBHBIX, JEMCTBUTEIbHBIX YHCEN,

MOHUMATh U OOBSICHATH CMBICT MTO3UIIMOHHON 3aIIMCH HATYPaJIbHOTO YUCIIA;

BBIIIOJIHATh BBIUMCJIEHMS, B TOM YHCJIE C HUCIOJIb30BAaHUEM HIPUEMOB pallMOHATIBHBIX
BBIUMCIICHHI,

BBINOJIHATH OKPYIJIEHUE PALIMOHATIBHBIX YUCEI C 33/1aHHOM TOUHOCTbIO;

CPaBHUBATh pallMOHAJIbHBIC U HPPALMOHAIBHBIE YNCIIA;

NPEJCTaBIATh PAllMOHAIBLHOE YUCIIO B BUJE JECITUYHON IpooH

YHOPSAA0YMBATh YKCIA, 3alIMCAHHBIE B BUJIE OOBIKHOBEHHOM U JIECATUYHOM JIpo0u;
Haxonuth HOJl n HOK 4ucen u ucnosib30BaTh UX MPHU PEIICHUN 3a1a4.

B noBceHeBHOM KU3HM M IPH M3YYEHHUH IPYTHX NPeIMeTOB:

NPUMEHSTH MPaBUJIa MPUOJIMKEHHBIX BBIYMCIICHUH MPU PEIICHUN MPAKTUYECKHUX 3374 U
pELICHUH 3ajiay IPYTUX Y4eOHBIX IPEIMETOB,;

BBINOJIHATh CPABHEHUE PE3YyJIbTATOB BBHIYMCIECHUI NP PELICHUU NMPaKTHUECKUX 3a/1ay, B
TOM 4MCJIe NPUOINKEHHBIX BBIYMCICHUH;

COCTaBJIATh U OLIEHUBATh YMCIIOBBIC BBIPAKEHUS MPHU PELICHUM MPAKTUUYECKUX 3a7ady U
3a/1a4 U3 Ipyrux y4eOHBIX MPEIMETOB;

3alMChbIBaTh U OKPYTJIATh YMCIOBBIE 3HAUEHUS PEAIbHBIX BEIMYMH C MCIOJIb30BAHUEM
pa3HBIX CUCTEM U3MEPEHUs

ToxnecTBeHHbIE IPe0OpPa3oBaHUS

OnepupoBaTh MOHATUSMHU CTEIEHHU C HATypaJIbHbIM I10Ka3aTesieM, CTEIEHU C LIEJIbIM
OTpHULATENIBHBIM I10KA3aTeNEM;

BBINOJIHATH NPe0Opa30BaHUs 1IETbIX BBIPAXKEHUIN: NEHCTBUS C OJHOWIEHAMH (CIIOKEHHE,
BbIUMTAHUE, YMHOXKEHHUE), JEMCTBHS C MHOroujleHamMHu (CJIOXKEHHE, BbIUUTAHUE,
YMHOKEHHUE);

BBITOJIHATH Pa3JI0’KeHNE MHOTOUJICHOB Ha MHOKUTEIN OJIHUM U3 CIIOCOOOB: BBIHECEHUE 32
CKOOKY, TpyNIHPOBKA, UCIOIb30BaHUE (POPMYJI COKPAILIEHHOT'O YMHOXKEHHS,

BBIJIETISITh KBaJPAT CYMMbI M Pa3HOCTH OJJHOUWIECHOB;

pacKJIabIBaTh HA MHOXKUTENIN KBAJPAaTHBIH TpEXUIEH;

BBIMOJIHATh ~ NMPEoOpa3oBaHMsl  BBIPAXKEHUH, COAEPXKAIIMX CTENEHH C  LENbIMU
OTpULIATENIbHBIMU TIOKa3aTeNIMU, MEPEXOJUTh OT 3alUCH B BUJAE CTENEHU C LEIbIM
OTPHIIATENIbHBIM MTOKa3aTeIeM K 3allUCH B BUJIE JpoOu;

BBINOJIHATH NMPeoOpa3oBaHUs APOOHO-PALMOHATIBHBIX BBIPAXKEHUN: COKpalleHue Apooei,
npuBeeHre anreOpandeckux apo0el K 00IIeMy 3HaMEeHATeNo, CJI0KEHUE, YMHOKEHHE,
JeneHue anredpanyeckux ApoOeil, Bo3BeeHne anredpandeckoil Jpodu B HATypalbHYIO U
LEJIYI0 OTPULIATENIbHYIO CTETICHb;

BBITNOJHATH Npeo0pa3oBaHusl BhIPAXKEHUN, COEPKAIINX KBAaIpATHbIE KOPHHU;

BBIICTIATh KBaJpaT CyMMbl WM Pa3HOCTU JIBYWIE€HAa B BBIPAXKEHMSX, COJAEpKALIUX
KBaJ[paTHbIE KOPHH;

BBINOJIHATH MPE0Opa30BaHMs BEIPAXKEHUH, COJIEpKAIUX MOTYJIb.

B noBcetHeBHOM KU3HHM M TIPH U3YYCHHUH APYTHX NPeIMETOB:

BBITNOJIHATH MPE0o0pa30oBaHMsl U ACHCTBUS C YUCIaMHU, 3alICAHHBIMU B CTaHAAPTHOM BUJIE;
BBITNOJIHATH MPeoOpa3oBaHus alnreOpandeckiux BHIPAKEHUN MPH PElIeHUU 3a/ad JIPYTuxX
y4eOHBIX IPEAMETOB
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YpaBHeHUsI 1 HEPABEHCTBA

OnepupoBaTh MOHATHSAMH: YpaBHEHHE, HEPAaBEHCTBO, KOPEHb YPAaBHEHMS, DPELICHUE
HEPAaBEHCTBA, PABHOCUJIbHBIE  ypaBHEHHMs, 0OJacTb  OIpeIeieHHs]  ypaBHEHHS
(HepaBeHCTBa, CUCTEMbl YPABHEHUI UM HEPABEHCTB);

pemiarb JIMHEWHBIC YPaBHEHUS W YPAaBHEHMS, CBOJMMBIC K JIMHEHHBIM C IIOMOILIBIO
TOKJIECTBEHHBIX MPeoOpa3zoBaHMUii;

peliaTh KBaJpaTHbIE YpaBHEHUS U YpaBHEHHS, CBOJMMbBIC K KBaJpPaTHBIM C MOMOIIbIO
TOXKJIECTBEHHBIX MPEOOPa30BAHMIA;

pewmatb JpoOHO-THHEHHBIC YPAaBHEHUS;

peliaTe nIpocTeiiiine uppaloHaibHble ypaBHEHUS BUja Y S (x) = a, \/f (x) = \/g(x) ;

pemarh ypaBHEHHs BUAQ x"=a ;

pelaTh ypaBHEHHsI CIOCOOOM Pa3jioKEeHUs] HA MHOXKHUTEIH U 3aMEHbI IEPEMEHHOM;

UCIOJIb30BaTh METOJ HWHTEPBAIOB JUIsl PEIIEHUs LEIblX U ApOoOHO-pallMOHAIbHBIX

HEPABEHCTB;

pelaTh JMHEMHbIE YpaBHEHMSI U HEPABEHCTBA C IapaMeTPaMy;

pelIaTh HECI0KHbIE KBAaIpaTHbIE YPAaBHEHHUS C TapaMETPOM;

pelIaTh HECI0XKHbIE CUCTEMBbI JINHEHHBIX YPAaBHEHUI C TapaMeTpamu;

pelIaTh HECIO0KHbIE YPAaBHEHUS B LEJIbIX YUCIIAX.

B noBceHeBHOI )KM3HHM M NIPH U3YYeHUH APYTHX MPeIMETOB:

COCTaBJIATh M pELIaTh JIMHEHHbIE U KBaJpaTHbIE YPAaBHEHUS, YPaBHEHUS, K HHUM

CBOJIALLUECS, CUCTEMbI JIMHEHHBIX YPaBHEHUM, HEPABEHCTB MPU PELICHUM 3aJad APYyTrux

y4eOHBIX IIPEAMETOB;

BBINOJIHATH OLEHKY IIPaBOII0100Us Pe3yIbTaTOB, IOIy4aeMbIX [IPHU PELICHUH JIUHEHHBIX

Y KBAJPaTHBIX YPABHEHUN M CUCTEM JIMHEMHBIX YPAaBHEHUIN U HEPABEHCTB MPU PELICHUU

3ajiay IpYrux y4eOHbIX NPEeIMETOB;

BbIOMpPATh COOTBETCTBYIOIME YPAaBHEHMs, HEPABEHCTBA WM MX CHUCTEMBI, JUId

COCTaBJICHUS] MAaTEMaTUYECKOM MOJIEIHN 33aJJaHHON peajJbHON CUTYallMH WJIU MPUKIAJTHON

3a/1a4y;

YMETb MHTEPIPETUPOBATH IOJYYEHHBI NPU PEIICHUU YpPaBHEHUs, HEPABEHCTBA WIIU

CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHOW pealbHOM CUTYyalluM WU MPUKIIAJAHOMN 3a7aun

DOyHKIUHA

OnepupoBaTh NOHATHAMU: (PYHKLIMOHATIbHAS 3aBUCUMOCTb, (PYHKIUS, TpapuK QyHKIUH,

crocoOsbl 3a1aHus (YHKIMH, apTyMEHT M 3HaueHue (yHKIHH, 00JacTh ONpeieieHus U

MHOXECTBO 3HAYeHMH QYHKUMH, HYIUd (QYHKIUH, HTPOMEXKYTKH 3HAKOIOCTOSHCTBA,

MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTD (PYHKIINU;

CTpOUTH TpaduKU JTUHEHHOH, KBaJpaTUIHON (QyHKIUI, 00paTHON NMPONOPLHUOHAIBHOCTH,
y=a+

q)YHKHI/II/IBI/IJIaZ X“rb,y:\/;’y:{/;y:{/;’y:|x|;
Ha NpUMeEPe KBaAPaTHUYHON (QYHKIMH, UCTIOJIB30BaTh NPeoOpasoBanus rpaduka (pyHKIUI
y=af(kx+b)+c.

y=f(x) ans nocrpoenus rpaguxoB GyHKIUN
COCTaBJIATh YPaBHEHUS MPSMOM 110 33JaHHBIM YCIOBUSM: IPOXOIALIEH Uuepe3 1BE TOUKHU C
3aIaHHBIMHA KOOpAMHATaMH, IIPOXOJSIIEH Yepe3 NTaHHYIO TOUKY M MapajlIeIbHOW TaHHOU
IIPSIMOM;

uccienoBaTh (QyHKIHIO 10 €€ rpaduky;

HaXOAUTh MHOXKECTBO 3HAUYEHUM, HYJIH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH
KBaJIpaTUYHON QYHKINH;

ONEepUpOBaTh MOHATHUSIMU:  IOCIIEOBATEIbHOCTh, apu(MeTHyecKkas Mporpeccus,
reoMeTpHUUECKas IPOrpeccus;
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peliaTh 3a7a91 Ha apu(METHIECKYI0 B TEOMETPHUECKYIO TPOTPECCHIO.

B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHH IPYTUX MPEAMETOB:

WLTIOCTPUPOBATh C MOMOINBI0 TpaduKa peaibHYH 3aBHCHUMOCTh HJIHM TPOIECC MO HUX
XapaKTePUCTHKAM,

UCIIONIb30BaTh CBOWCTBA M Trpaduk KBagpaTWyHOW (YHKIWU TPU PEIICHUH 3a7ad U3
JPYTUX y4eOHBIX IPEIMETOB

TekcToBbI€e 3a1a4n

Pemars mpocThie W CIOXKHBIC 3a7add Pa3HBIX THUIIOB, a TAKXKE 3aJa4d TOBBIIICHHON
TPYAHOCTH;

UCIIOJIB30BaTh pPa3HbIC KpaTKUE 3alMCH KaK MOJEIH TEKCTOB CIIOXKHBIX 3aaad JUls
MOCTPOCHUS MTOMCKOBOW CXEMBI U PEIICHUS 33]1aY;

pa3iaryaTh MOJETh TEKCTa U MOJIEb PEUICHUS 3aaui, KOHCTPYUPOBATh K OAHONW MOJETU
peIIeHUs HECIOKHOMN 3a]]a4i Pa3HbIe MOJICIH TEKCTAa 3a/1a4H,

3HATh M IPUMEHATH 00a criocoba moucka pereHus 3a1a4 (0T TpeGoBaHus K YCIOBHIO U OT
yCIIOBUS K TPeOOBAHUIO);

MOJICIIMPOBATh PACCYKICHHS ITPH MOUCKE PEIICHUS 3a/1a4 ¢ IOMOIIBIO Tpad-CXEMBbI;
BBIJICJIATH ITAIbI PELICHUS 3a7[a4l U COJICPKAHUE KaXK]IOTO ITaIla;

YMETh BBIOMpATh ONTHUMAJIBHBIA METOJ PEUICHUs 3a/ladd M 0CO3HABaTh BHIOOP METOJA,
paccMaTpuBaTh pa3InIHBIC METOJIbI, HAXOAUTH Pa3HbIC PEIICHUS 3a]]a91, €CJTM BO3MOYKHO;
AHATM3UPOBATH 3aTPYAHCHUS TP PEIICHUN 33]1a9;

BBITIOJHSATH Pa3IUYHbBIC MPEOOPA30BAHMS IPEIIOKEHHOM 3a/1a4M, KOHCTPYUPOBATH HOBBIE
3a/1a4¥l U3 JIaHHOM, B TOM YHUCJIe OOpaTHbIE;

UHTEPIPETHPOBATh BBIYUCIIUTEIBHBIC PE3yJbTaThl B 3aJ1a4ye, HCCIEAOBATH MOJYICHHOE
pellIcHHE 3a]1au;

aHAJIM3UPOBATh BCEBO3MOXKHBIC CHTYallMHd B3aMMHOTO PACIIOJIOXKEHHUS TBYX OOBEKTOB M
U3MCHCHHUE WX XapaKTCPUCTHUK TP COBMECTHOM JIBIDKEHUHM (CKOPOCTh, BpeMsl,
paccTosiHUE) TIPU PELICHUH 3a/1a4 Ha JIBIKCHHE JIByX OOBEKTOB KaK B OJHOM, TaK U B
MIPOTUBOTIOJIOKHBIX HAPABJICHHSIX;

WCCJICJIOBAaTh BCEBO3MOXKHBIC CUTYallMd TPH PEIICHUHW 3a7ad Ha JIBIDKEHUE IO pEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

peliaTh pa3sHOOOpa3HbIE 3314 «HA YaCTH,

pemate 1 000CHOBBIBATH CBOE peIlleHre 3a7au (BBIACIATh MAaTEMAaTHUECKYI0 OCHOBY) Ha
HaXOJKJCHHUE YaCTH YKCIIa M YHCIIa MO €ro YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPO0OH;
OCO3HaBaThb W OOBSICHATH WICHTUYHOCTH 3aJ1ad pPAa3HBIX THIIOB, CBS3BIBAIOIINX TPH
BeIMYMHBI (Ha paboTy, HAa TIOKYIKH, Ha JBW)KCHHE). BBIJICIATH J3TH BEIHYHUHBI U
OTHONICHHUS] MEXIY HHUMH, TPUMEHATh HMX TpHU pEHIeHHH 3a/ad, KOHCTPYHPOBATh
COOCTBEHHBIC 33]1a4 YKAa3aHHBIX THUIIOB;

BJIQJICTh OCHOBHBIMH METOJ/IAMHU PEIICHUS 3a71a4 Ha CMECH, CIUIABbI, KOHIICHTPAIIHH,
pemath 3aJa4i Ha TMPOIEHTHI, B TOM YHCIE, CIOXHBIC MPOIEHTHI ¢ OOOCHOBAHHEM,
UCTIOJNB3YS Pa3HbIE CIIOCOOBI;

peliaTh JOTHYECKHe 3a7aud Pa3HbIMHU CIIOCO0AaMH, B TOM YHCIE, C ABYMs OJOKaMH H C
TpeMsi 0JI0KaMH JJAHHBIX ¢ MTOMOIIBLIO TAOJTHI;

pelaTh 3aa4M M0 KOMOWHATOPUKE W TEOPUH BEPOSTHOCTEH HA OCHOBE HMCIIOH30BAHHMS
M3YYEHHBIX METOJIOB M 0OOCHOBBIBAThH PEIICHUE;

peliaTh HECIOXKHBIE 33aUd TI0 MaTEMaTHYECKON CTaTUCTHUKE,

OBJIAJICTh OCHOBHBIMH METOJAaMU pEIICHHUS CIOKETHBIX 3aJad: apupMeTHdecKuil,
anreOpanveckuii, mepedop BapuaHTOB, FTEOMETPUICCKHI, TpadUICCKUi, TIPUMEHSATH HX B
HOBBIX 110 CPAaBHEHHUIO C U3YYCHHBIMU CUTYAIUSX.

B noBce1HeBHOM KU3HHU M IPH U3YYEHHH JAPYTUX MPEIMETOB:
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BBIIETIATh IIPU PEIIECHUU 3a]a4 XapaKTEpUCTHKU paccMaTpUBacMOM B 3a/lade CUTYyallH,
OTJIMYHBIE OT pealbHBIX (T€, OT KOTOPBIX a0CTParMpOBAIUCh), KOHCTPYHPOBATH HOBBIC
CUTyallUl C YYETOM OTUX XapaKTEPUCTHK, B YaCTHOCTH, IPU PEIICHUM 3aJa4 Ha
KOHLEHTPALUH, YIUTHIBATh INIOTHOCTh BEIIECTBA;

pemars U KOHCTPYMpPOBaTh 33Jaud Ha OCHOBE PACCMOTPEHMS pEalbHbIX CHUTyaluil, B
KOTOPBIX HE TpeOyeTCsl TOUHBIM BEIYUCIUTENbHBIN pe3yJIbTaT;

pelaTh 3aJa4y Ha IBMKEHUE I10 PEKE, pacCMaTpuBas pa3Hble CUCTEMBI OTCUETA
CraTHCTHKA H TeOpHs BepPOSITHOCTENH

OnepupoBaTh MOHSATHSAMHU: CTOJIOYATHIE M KPYTOBBIE IUArpaMMbl, TAaOJIMIBI JTAHHBIX,
cpeaHee apudmeTnyeckoe, MeanaHa, HauOoJIbllee U HaUMEHbIIee 3HAUYE€HUsI BBIOOPKH,
pa3Max BBIOOPKH, AUCIIEPCHS] U CTAaHAAPTHOE OTKIIOHEHUE, ClIydaliHas U3MEHYUBOCTB;
U3BJIEKaTh WH(POPMAIIMIO, TIPEACTABICHHYIO B TAOJIHMIIAX, HA UarpaMMax, rpapukax;
COCTABJIATH TAOJHUIIBI, CTPOUTH AUATPAMMBI M TpaUKU Ha OCHOBE JTAaHHBIX;

OTIEpPHPOBATH MOHATHAMHU: (DaKTOpHAIl YHCIIA, TIEPECTAHOBKH M COUYETAHUS, TPEYTOJIbHUK
ITackans;

IPUMEHSThH [TPaBUJIO IPOU3BEIEHUS PU PELICHUH KOMOMHATOPHBIX 33/1a4;

ONEPHPOBATH TOHATHUAMHU: CIYYalHBIA OMNBIT, CIy4allHBIH BBHIOOP, HCIIBITAHHE,
3JIEMEHTAapHOE CIy4aiHOe COObITHE (MCXOJ), KJIACCHUECKOE OIpPEeIEHUE BEPOSTHOCTH
CIIy4alHOTO COOBITHS, OTICPALIMK HAJl CITyYalHBIMU COOBITUSAMH;

NPECTaBIATh HH(POPMAIIHIO C TIOMOIIBIO KPYTOB Ditniepa;

pemarh 3a7auyd Ha BBIYMCIEHUE BEPOSTHOCTH C IOJCYETOM KOJUYECTBA BapUAHTOB C
HOMOIIBI0 KOMOMHATOPUKH.

B noBceHeBHOM KU3HHM M NIPH U3YYCHHUH APYTHX NPEIMETOB:

U3BJICKaTh, HHTEPIPETUPOBATh M MPEOOpPa30BbIBATh MHYOPMALIUIO, NPEICTABICHHYIO B
TabauIax, Ha auarpaMmax, rpaukax, OTPaKalollyl0 CBOMCTBA M XapaKTEPUCTUKU
peaJIbHBIX MIPOLIECCOB U SIBJICHUI;

OINpEAEATh CTAaTUCTUYECKHE XAPAKTEPUCTUKH BBHIOOPOK IO Tabiuuam, Juarpammam,
rpadukam, BBITIOIHATh CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIM PELIeHHUs 3aj1au;

OLIEHUBATh BEPOSATHOCTh PEaIbHBIX COOBITUI U SBICHUH.

I'eomeTpnueckne purypsol

OnepupoBaTh NOHATUSAMHU T€OMETPUUECKUX (DUTYP;

U3BJIEKAaTh, UHTEPIPETUPOBATh U MPEOOpPa3OBbIBATH MHPOPMAIMIO O T'€OMETPUUYECKUX
¢durypax, IpeAcTaBICHHYIO Ha YepTexax;

IPUMEHSATh FeoMeTpruuecKue GakThl Ul pelieHus 3aj1a4, B TOM YHCIIe, IPeoIararoux
HECKOJIBKO LIaroB pPeLIeHHUS;

(dbopMyIIMpoBaTh B MPOCTEHIINX CITydasX CBOWCTBA U MPU3HAKU QUTYD;

JIOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHUS

BIAJETh CTaHAApPTHOM Kiaccuukanuend IUIOCKMX (Guryp (TpeyrojbHUKOB H
YEeTBIPEXYTOJILHUKOB).

B noBceiHeBHOM KM3HM M TIPM U3YYEHHH APYTUX NMPeIMeTOB:

UCIIOJIb30BaTh CBOWCTBAa T€OMETPUYECKUX (UTYp JUIs pelIeHUs 3aJay MPaKTUYECKOTro
XapakTepa M 3a/1ad U3 CMEKHBIX JUCLMIIINH

OTHowmeHust

OnepupoBaThb TOHATUSMHU: PABEHCTBO  (QUIYp, paBHble (QUIYpPBl, PaBEHCTBO
TPEYrOJIbHUKOB, MAPAJIIEIBHOCTD MPSAMBIX, EPIEHANKYIISIPHOCTD MPSAMBIX, YIIIbI MEXIY
NPSIMBIMU, TIEPIICHIUKYJISAP, HAKJIOHHAS, TPOEKIMsI, Moo0ue Guryp, noJoOHbIe PUTYpHI,
0J00HBIE TPEYTOIbHUKH;

IpUMEHATh TeopeMy Dajeca n TeopeMy O NMPONOPLUOHAIBHBIX OTPE3KAX MPU PELIEHUN
3ajay;

XapaKTepU30BaTh B3aUMHOE PACIOJI0KEHUE MPSIMOI U OKPY>KHOCTHU, ABYX OKPY>KHOCTEH.
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B noBcetHeBHOM KU3HM M IPH M3YYCHHUH APYTHX NPeIMETOB:

MCII0JIb30BaTh OTHOILCHUS JJI PEIIECHUS 3a7a4, BOSHUKAIOINX B PEAIbHOM JKU3HH
HN3mepenus u BbIYMCICHUS

OnepupoBaTh TNPEACTABICHUSMH O JUIMHE, IUIOHIaIU, OOBbEME KaK BEIUYMHAMM.
[Tpumensats teopemy Iludaropa, Qopmynsl miomanu, o06béMa MpU  pelIeHUH
MHOTOIIATOBBIX 3aJ]a4, B KOTOPHIX HE BCE JAaHHBIC MPEJCTABICHBI SIBHO, a TPeOyrOT
BBIYUCIICHUH, ONepupoBaTh OoJiee MUPOKUM KOJUYECTBOM (OPMYJl JJIMHBI, MJIOLIAIH,
00bEMa, BBIYUCIATH XapaKTEPUCTUKU KOMOWMHAIMi  ¢uryp (OKpyXKHOCTEH U
MHOTIOYTOJIbHUKOB)  BBIYMCISATH  PACCTOSHUSA — MEXAy  (Qurypamu, MpUMEHSTH
TPUTOHOMETpHUUYECKHE (POPMYJIBI IS BEIYUCICHH B 00JIee CIOKHBIX CIy4asiX, IPOBOIUTD
BBIUMCJICHNS HA OCHOBE PABHOBEJIMKOCTH U PaBHOCOCTABJICHHOCTH;

IPOBOJUTH ITPOCTHIE BBIYUCICHUS HA OOBEMHBIX Telax;

(bopMyIMpOBaTh 3a/laud Ha BBIUMCIIEHUE AJIUH, Iouaneil 1 o0bEMOB 1 pemars ux. B
COJIEp’KaHUU eCTh el U TeopeMa CHHYCOB U KOCHHYCOB. JInbo tam yopatsh . 1100 371ech
100aBUTH

B noBcerHeBHOM KU3HHM M NIPH M3YYCHHUH APYTHX NPEIMETOB:

IIPOBOAMTD BBIYUCIICHUS HA MECTHOCTH;

OpUMEHATh (OPMYJBI TPU BBYUCICHHSX B CMEXKHBIX YYEOHBIX MpeaMeTax, B
OKPY’KaOIIEeH 1eCTBUTEILHOCTH

I'eomeTpnyeckne nocTpoeHus

N300paxkaTh reoMeTpudecKre GUTyphl 10 TEKCTOBOMY M CHMBOJIbHOMY OIMCAHUIO;
CBOOOJHO ONEPUPOBATH UEPTEKHBIMU UHCTPYMEHTAMU B HECJIOKHBIX CIIydasX,
BBITNOJHATh NOCTPOEHUS TPEYTOJbHUKOB, MPUMEHSTh OTIEJIbHBIE METOJbl MOCTPOCHUM
LUPKYJIEM U JIMHENKON U IPOBOAUTH IIPOCTEHIINE NCCIIEIOBAHMS YNCIIA PEILICHUN;
n300pakaTb THUIIOBbIE IUIOCKHE (DUTYpbl U OOBEMHBIE Teja C MOMOILBIO MPOCTEHIINX
KOMIIBIOTEPHBIX MHCTPYMEHTOB.

B noBceHeBHOM KM3HM M TIPM M3Y4YEeHHH APYTUX NMPeJIMeTOB:

BBITOJIHATH MPOCTEHIIINE TOCTPOEHUS] HA MECTHOCTH, HEOOXOAMMBIE B PeabHOM JKU3HU;
OLIEHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPY’KAIOIIEro MUpa

IIpeoGpazoBanusn

OnepupoBaTh MOHATHEM IBMXKEHMS U NpeoOpa3oBaHUs MOJO00US, BIAJETh NMpPUEMAMU
HOCTPOeHHUS (UTYp € UCIONb30BaHUEM [BIDKEHUH M IpeoOpa3oBaHuil moaoowms,
NPUMEHSTHh IOJyYEHHbIE 3HAHUS M ONbBIT MOCTPOCHUH B CMEXKHBIX IpeaMeTax U B
pEAIBHBIX CUTYalUsAX OKPY’KaOLIEro MUPA;

CTpoUTh (GUrypy, NOJOOHYIO JaHHOW, II0JIb30BaTbCs CBOWCTBAMM MOJOOUS Ui
000CHOBaHHUS CBONCTB QUTYD;

NPUMEHSTh CBOMCTBA JBM)KEHUM JJIsi MPOBEACHMS MPOCTEHIINX OOOCHOBAHUN CBOMCTB
dburyp.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHUH APYTHX NPEIMETOB:

NPUMEHSTH CBOMCTBA ABMKEHUN U IPUMEHATH MOA00ME IS TOCTPOECHUHN U BEIYUCIICHHUH
BexkTopbl M KOOPAUHATHI HA IJIOCKOCTH

OnepupoBaTh NOHATHAMH BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IPOM3BEICHUE BEKTOpPA HA
YHCIIO, YIOJ MEXIY BEKTOpaMH, CKaJIIpHOE MPOU3BEACHHE BEKTOPOB, KOOPJAUHATHI Ha
IJIOCKOCTH, KOOPJIMHATHI BEKTOPA;

BBINOJIHATH JICMCTBUS HAJ] BEKTOpaMH (CIIOKEHHE, BBIYMTAHUE, YMHOXKEHHE Ha YHUCIIO),
BBIUHCIIATH CKAJIIPHOE MPOU3BE/IEHUE, ONPEENATh B MPOCTEUIINX CIIydasiX yrojl MEexXIy
BEKTOPAMH, BBIIIOJIHATH Pa3JI0KEHNE BEKTOPA HAa COCTABIISAIONINE, IPUMEHATD I10JTyYCHHbIE
3HaHUA B (PU3HKE, [10JIb30BAThCS (POPMYIION BBIUMCICHUS PACCTOSHUS MEXTy TOUKaMH 110
U3BECTHBIM KOOPJMHATAM, UCIIOIb30BaTh ypaBHEHUs GUTYp AJIS pelIeHus 3a/1a4;

16



® [IPUMEHSTH BEKTOPBI U KOOPAMHATHI JJI PEIICHUSI TEOMETPUUYECKUX 3a/]a4 HA BBIUMCIICHUE
JUTUH, YTJIOB.

e B noBceaHeBHOM KNU3HH U NPU U3YYEHUM IPYTUX NPEIMETOB:

® HCIOJIB30BATh MOHATHS BEKTOPOB M KOOPJAWHAT [UIsl PEIICHUs 3a1ad 1Mo (QUu3MKe,
reorpaduu U IPyruM y4eOHBIM MpeIMeTaM
HcTopust MaTeMaTUKHU

e XapakTepu30oBaTh BKJIaJ BBIAAIOUIUXCS MAaTEMaTUKOB B Pa3BUTHE MATEMAaTHUKU U MHBIX
Hay4HBIX 00J1acTeH;

® [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccun
MeTtoabl MATEMATHKH

e lcnosb3ys U3y4eHHBIE METO/IbI, IPOBOAUTD JJOKA3ATEIbCTBO, BHIMOIHSATH OMPOBEPIKEHUE;

e BriOuparh U3y4YeHHbIE METO/Ib M UX KOMOMHALIMY JIJISl PEILICHUs] MaTeMaTH4eCKuX 3a7a4;

® HCIMOJIb30BaTh MATEMATUUECKHE 3HAHUS I ONTUCAHUS 3aKOHOMEPHOCTEH B OKPY KaroIIeh
JIEUCTBUTEIILHOCTH U MPOU3BEACHUSIX UCKYCCTBA;

® TPUMEHSTh MPOCTEUIINE MPOrpPaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIC
CHUCTEMBI MPU PEIICHUU MaTeMaTHYECKUX 3a]1ay.

2. Conep:kanue y4e0OHOI0 nmpeamMera

Conepxxanue TeM y4e0HOI0 Kypca
MartemaTuka S Kjacc

HarypajabHble yucia

Psn narypansabix uucen. Ludpsl. Jlecatuunas 3anuchk HaTypaibHbIX yuced. OTpe3ok. [jnHa oTpesKa.
[Tnockocts. [Ipsamas. JIyu. llIkana. Koopaunataelii iyd. CpaBHEHHE HATypajJbHbIX YHCEIL.

CiioeHre U BbIYUTAHUE HATYPAJIbHBIX YK Ce

CrnoxeHue HaTypabHbIX yncen. CBONCTBa clokeHus. Berautanue HaTypanbHbIX yncen. YHucioBble U
OykBeHHBbIE BhIpakeHus. PopMyiiel. YpaBHeHue. Yroa. Obo3Hauenue yrios. Buasl yrios. M3mepenue
yriaoB. MHoroyronbHukH. PaBHbie purypsl. TpeyronbHuk u ero Bujsl. [Ipsmoyronsank. Och
CUMMETpPUU (PHUTYPEI.

YMHOXKEeHHe U JeJIeHHe HATYPAJIbHBIX YU Cel

Ymuoxenue. [lepemectutensHOE CBOMCTBO YMHOKeHUs. CoYeTaTenbHOE U paclpeeInuTeabHoe
cBoiicTBa ymMmHOXeHus. Jlenenue. Jlenenue ¢ ocratkoM. Crenens yucia. [Inomans. [Tnomans
npsMoyrosibHUKa. [Ipsmoyroneuslil napannenenunes. [lupamuna. O0bEM IpSIMOYTOIBLHOTO
napamienenumena. KombunaropHsie 3aaqm.

OObIKHOBEHHBIE IPOOH

ITonsiTre 0ObIKHOBEHHOM ApoOu. IlpaBunbHBIe 1 HenpaBUiIbHBIE ApoOu. CpaBHeHHE Apobeit. CioxkeHune U
BBIYUTaHUE JPOOEH ¢ OMHAKOBBIMY 3HAMEHATENIMU. JIpoOH U JeNieHre HaTypallbHbIX YHCEL.
CwMmenaHHbIe YUCIA.

JecaTu4HbIE IPOOH

IIpencraBienne o nqecATHYHBIX ApoOsix. CpaBHEHNE NECATHUHBIX ApoOeit. OKpyTiIeHne Yrucen.
IIpukunku. CnoxxeHne 1 BEIYUTAHUE TECITHUHBIX po0eii. YMHOKEHNE NeCATUIHBIX Apobeit. Jlenenne
necaTHUHBIX apodeil. CpenHee apupmerndeckoe. CpeaHee 3HaUCHUE BeTMUUHBL. [IpOIEHTHI.
Haxoxpaenne nporeHToB oT yucia. Haxoxaenne 4ncia 1o ero mporeHTaM.

IoBTOpPEeHMe U cucTeMaTH3ALHUS Y4eOHOr0 MaTepuasia

VYnpaxxseHus Ui IOBTOPEHUS Kypea 5 Kilacca
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Conep:xxanmne TeM y4eOHOIo Kypca
MaremaTtuka 6 kiacc

JeJIMMOCTb HATYPAJIBHBIX YHCeJ

Henurenu u xpatusie. [lpuznaku nenumocty Ha 10, Ha 5 u Ha 2. [Ipu3Haku nenumocty Ha 9 U Ha 3.
[TpocTeie u coctaBHble yncaa. Hanbonpmmii o0muii nenutens. Haumensiee obmiee kpatHoe.
OO0bIKHOBEHHbIE IPOOH

OcnoBHoOe cBoiicTBO npodu. Cokpamienue npobeit. [Ipusenenue nqpoGeii k 00IeMy 3HaMEHATEITIO.
Cpasuenue npobeii. CioxeHne U BRIYUTaHUE Apo0eii. YMHOokeHue nqpooeii. Haxoxaenue qpodu ot
gucia. Bzanmuo oOparable uncna. Jlenenue npobeii. HaxoxaeHue dncia mo 3Ha4eHUIO ero JpooH.
[TpeoOpazoBanue 0OBIKHOBEHHBIX APOOEi B AecATUYHBIE. becKOHEUHbIE TEPHOANYECKUE IECSITUIHBIC
npobu. JlecaTnynoe npubIMKkeHne 0OBIKHOBEHHOW Apo0H.

OTHoueHNs U TPONOPUUM

Otnomenwns. [Iponoprum. [lpornierTHoe oTHOMEHNE ABYX uucen. [Ipsmas m obpaTHas
MIPONOPIIMOHAIbHbIE 3aBUCUMOCTH. JleneHre yicia B JaHHOM OTHOIIEHUH. OKpYy>KHOCTb U KpyT. JnmuHa
okpyxHOCcTH. [Inomans xpyra. Lumuaap, xoryc, map. Juarpammel. Cirydaiineie coObITHS. BeposTHOCT
CITy9aifHOTO COOBITHSL.

PanmnoHasibHbIE YHC/IA U 1eiiCTBUS HAJl HUMH

[TonoxwurensHble U oTpULATENbHBIE YKcia. KoopaunatHas npsamast. Llensie uncna. Panuonanbsuble yncia.
Mopynp uncna. CpaBHeHue unces. CaoKeHrue paloOHaIbHBIX yrcesl. CBOMCTBA CIOXKEHUS
panrOHAJIbHBIX YHCEJI. Brerauranue PalMOHAJIBHBIX YHUCECII. YMHOXeHUe pallMOHAJIBHBIX YHCECII. CsoiicTBa
YMHOXEHHUSI paliioHaNbHbIX ncen. Koaddumnuent. PacipenenurensHoe CBOWCTBO YMHOXKeHMsI. JleneHue
panuoHaNbHBIX yncen. Penienue ypapHeHuil. Pemenue 3a1a4 ¢ mOMOLIBIO YpaBHEHUI.
Ilepnenaukynspueie npsmbie. OceBast U eHTpalibHas cuMMeTpHHu. [lapasensHblie npsmble.
Koopnunarnas miockocts. ['padukn.

IloBTOpEeHMe U cucTeMaTU3anus y4eOHOro Mmarepuajia

[ToBTOpeHUe U cucTeMaTU3aug yaeOHOro MaTepraia Kypca MaTeMaTHKu 6 Kiacca

Conepxxanue TeM y4eOHOT0 Kypca

Aunredpa 7 kaacc
JIuneiiHoOe ypaBHeHHE C O{HOM NepeMeHHOI
Hucnossle BEIpaKEHMS. BeIpaskeHUs ¢ IepeMEHHbIMU. BhI4nciieHne 3HaYeHU N BbIPAKEHU.
JInHeHoe ypaBHEHHE C OJJHOM ITIEpeMEHHOM. Pellienne 3a1a4 ¢ TOMOIIBIO YPABHEHUN.
Lenble BoIpakeHUs
ToxnecTBeHHO paBHbIE BeIpakeHUA. ToxzaecTBa. CTENeHb C HATYPAJIbHBIM [TOKA3aTEIEM.
Opnnounenbl. MHOrousneHsl. Cl0KeHHe U BHIYMTaHUE MHOTOWICHOB. Y MHOXKEHHE OJJHOWJIEHA Ha
MHOT'OWIECH. Y MHO)KEHHE MHOTOWICHA Ha MHOTO4JIeH. Pa3noskeHre MHOIO4JIEHOB Ha
MHOKHUTENH. BoiHECEHHE 00111ero MHOXKUTENA 3a ckoOKku. Metox rpynnupoBku. [Ipoussenenue
Pa3HOCTH U CYMMBI JIBYX BbIpaK€HUH. Pa3HOCTH KBasipaToB ABYX BbIpaxkeHUi. KBagpaT cyMMel
W KBaJpaT pa3HOCTHU JABYX BeIpaxkeHU. [IpeoOpazoBanne MHOrouIeHa B KBaJipaT CyMMbI WU
pasHOCTH IBYX BhIpakeHHH. CymMMa U pa3HOCTh KyOOB JIBYX BbIpaxkeHU. [Ipumenenue
Pa3IMYHBIX CIOCOOOB Pa3I0KEHHS] MHOTOWIEHA HA MHOKHUTEIH.
DOyHKIUH
Cas3u Mexy BennunHamu. @yHkius. CrnocoOsl 3aganus Gpynkuuu. I'papuk GyHKINN.
Jluneiinas QyHKIus, ee rpaduk U CBOHWCTBA.
Cucrembl JIMHEIHBIX YPABHEHMI ¢ IBYMS NlepeMeHHbIMHU
YpaBHeHUs ¢ 1ByMs IIEpEMEHHBIMU. JINHEITHOE ypaBHEHUE C ABYMsI [IEPEMEHHBIMU U €TI0
rpaduk. I'paduuecknii METO pelIeHHs] CHCTEMBI IBYX JTMHEHHBIX YPaBHEHUN C ABYMS
[IEpEMEHHBIMU. Perienne cucTem JINHEWHBIX YPaBHEHUI METOJOM MOCTaHOBKU. Pemenune
CHCTEM JINHEWHBIX YPABHEHUI METOOM CIIOKEHH. Penenne 3a1a4 ¢ TOMOIIbI0 CUCTEM
JIMHEUHBIX YPABHEHUM.
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IloBTOpEHUe
O6o0061eHre U cucTeMaTu3alys yueOHoro marepuaia. IToroBele KOHTPOJIbHBIE PaOOTHI.

Conep:xanue TeM y4eOHOIo Kypca
I'eomerpus 7 kinace

IIpocreitimne reomerpuyeckue (purypol M X CBOMCTBA.
Touka, npsamas. OTpe3ok, gyd. Yroi. Buasl yrioB. CMexXHbIE U BEpTUKAIbHBIE YTJIbI.
buccekrpuca yria.
Ilepecekaromuecs u napasuienabusle npsmslie. [lepnenaukyisapasie npsaMsle. [IpuzHaku
napajuIeJIbHOCTH NpsiMbIX. CBOMCTBA apajuIeNbHbIX OpsMbIX. [lepreHanKyIsap u HaKJIOHHas K
MIPSIMOM.
TpeyroJabHukn
TpeyronsHuku. Buasl TpeyronbHUKoB. Mequana, OUCCEKTpHCa, BbICOTA, CPEIHSAS JIMHUS
TpeyroapHuka. [Ipu3Haky paBeHCTBA TPEYTOIBHUKOB. PaBHOOEIPEHHBIN TPEYTOIBHHUK.
CpoiicTBa U PU3HAKU PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
IMapanueabHble npsvMbie. CyMMa yIJIOB TPeyroJIbHUKA
[TapannenpHbie npsimble. [Ipu3Haky U cBolicTBa NapajuIeIbHOCTH ABYX NpsiMbIX. CyMMa yriioB
TpeyrojabHuka. IIpsaMoyrosbHblil TpeyroabHuK. CBONCTBA MPSMOYTOJIBHOIO TPEYTOJIbHUKA.
Oxpy:xHOCTb 1 KpYr. 'eoMeTpuyecKkue nocrpoeHnst
I'eomeTrprueckoe MecTo Touek. OKpy>KHOCTB, Kpyr. HekoTopsle cBOIICTBa OKPYKHOCTH.
KacarenbHast k okpykHOCTH. OnucaHHasi U BIIUCAaHHAsl OKPYKHOCTH TPEYTOJbHUKA.
CepenMHHBIN IEPIEHANKYIIAP K OTPE3KyY. 3a7auu Ha IOCTpoeHHe. MeTo ] reOMETPUYECKUX MECT
TOYEK B 33/1a4ax HA IIOCTPOCHHUE.
O000meHne U cucTeMATH3alUs 3HAHNH yYaluXxcs
O06o006menne U cuctemMaTu3anus yaeOHoro marepuaia. ToroBeie KOHTPOJIbHBIE pabOTHI

Copepxanue TeM y4e0OHOI0 Kypca
Aunredpa 8 kanacc
PanmnonanbHbIE BbIPpaKeHUs
Panmonansabie 1po6u. OCHOBHOE CBOMCTBO pariioHAIBLHON apodu. CII0KEHHE U BEIYHTAHHE
panroHaNIbHBIX IpoOei ¢ OMMHAKOBBIMU 3HaMeHaTesIMU. CIIOKEHNE U BEIYUTaHUE PALIMOHAIBHBIX
IpoOeii ¢ pa3HBIMU 3HAMEHATESIMU. Y MHOKEHHUE U JIeIEHUE PallMOHAIBHBIX Jpo0eil. Bo3BeneHue
panroHaNbHOM APOOH B cTerneHb. ToxkaecTBeHHbIE TpeoOpa3oBaHus PAMOHABLHBIX BHIPKESHHH.
PaBHOCunbHBIE ypaBHeHUs. PannonanbHble ypaBHeHuUs. CTENEeHb C LeJIbIM OTPULATEIbHBIM [TOKA3aTeNIeM.
CBoiicTBa cTeneHu ¢ LesbIM HokazateneM. DyHKIus y=k/X U e€ rpaduk.
Keaaparusie kopHu. /leiicTBUTEIbHBIE YK CIA
®dynkuus y = x? u eé rpapuk. Kpagpatneie kopau. ApudMeTUIECKUii KBaApaTHBINA KOPeHb. MHOKECTBO
u ero sneMeHTsl. [lonMHO)ecTBO. Onepanun Haa MHOXKecTBaMH. CBOHCTBA apu(METHIECKOro
KBaJ[paTHOTO KOpHs. TOXIeCTBEHHbIE IPe00pa30BaHus BEIPAKECHUH, COJEpKAINX apH(pMeTHIECKIEe
KBaJpaTHbIe KOpHH. DyHKIMA Y= VX 1 & rpaduk.
KBanpatnbie ypaBHeHHsA
KBagparssle ypaBHeHus. PenieHue HENOIHBIX KBaIpaTHBIX ypaBHeHUH. DopMylia KOpHER KBapPATHOIO
ypaBHeHus. Teopema Buera. KBagpaTHseiii TpéxuneH. Pemenue ypaBHeHNH, CBOASIMXCS K KBaAPaTHBIM
ypaBHeHUsIM. PaninoHaibHble ypaBHEHHS KaK MaTeMaTHIeCKHE MOAEIH PEealbHBIX CUTYALHH.
IToBTOpEeHue U cucTeMaTH3alUA Y4eOHOT0 MaTepuasia
VYrpaxkHeHHs A7 TOBTOPEHHs Kypca 8 Kiiacca
Copepxanue TeM y4e0HOI0 Kypca
I'eomeTpus 8 knacc
YeTbIpEXyroJabHUKH
YerplpéxyronbHuK ® ero sneMmeHTsl. [lapamnenorpamm. CBolicTBa mnapamienorpamma. [lpusnaku
napayuieorpamma. IIpsmoyrompHHMK, poM0O, KBaapaT, Tpameuus. CpenHss JHHHA TPEyroJbHHKA.
LentpansHble 1 BOrcaHHble yribl. OnucanHas M BIMCAHHAS OKPYXHOCTH YETHIPEXYTOJIbHHUKA.
ITopoOue TpeyronbHUKOB
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Teopema daneca. TeopeMa 0 IPOMOPIMOHATLHEIX O0Tpe3Kax. [TomooHbIe TpeyronbHUKH. [Ipu3Haku momoowst
TPEYTOJIBHHUKOB.

Pemenue npsiMmoyroJjibHbIX TPEyroJbHUKOB

MeTtpuueckue COOTHOIIEHHS B IPSIMOYTOIFHOM TpeyronbHuke. Teopema Iludaropa. Tpuronomerprudeckre
(YHKITIH OCTPOTO yTiIa MPSIMOYTOJIEHOTO TPEeyToJIbHHKA. Perenne mpaMOoyToIbHBIX TPEYTOIbHUKOB.
MHuoroyrojabHuku. [liomans MHOT0yroJbHUKA

MuoroyronsHuky. lloHsTHe momanu MHoroyroiabHuka. Ilnomaas mnpsMoyronbHuka. Ilmomans.
[TapamnenorpamMmMa, TpeyroJabHHUKA, TPATICIINH.

IoBTOpEeHMeE U cucTeMaTH3aNUs Y4eOHOr0 MaTepuaJia

YupakHeHus ISt TOBTOPEHHS Kypcea 8 Kitacca

Conepxxkanue TeM y4eOHOT0 Kypca
Anredpa 9 kaacc

1. CsoiicTBa pynkumii. KBagpatuunas ¢pynkuus (22 yaca)

Oynknus. CpoiictBa pyHkiuii. KBagpatHeii TpexwieH. PaznojkeHune KBaapaTHOTO TPEXWICHA
Ha MEOuTeH. Dynkius y = ax® + bx + ¢, ee coiicta u rpaduk. CreneHHas GpyHKIH.
2. YpaBHeHHUsI M HEPABEHCTBA ¢ 0AHOM nepemenHol (14 yacoB)

[lenbie ypaBHeHus. [[poOHble pannoHalbHbIE ypaBHEHUs. HepaBeHCcTBa BTOpOM CTENEHU C
OJIHOM ITepeMEHHOI. MeTo 1 MHTEPBAJIOB.

3. YpaBHeHusT W HepaBeHCTBA ¢  JAByMsa  nepeMeHHbiMu (17  4acoB)

VYpaBHeHHE C ABYMS IIEPEMEHHBIMU U ero Tpaduk. CUCTeMbl ypaBHEHHI BTOPOH CTETICHHU.
Pemenne 3amad ¢ MOMOINBIO CHCTEM YpaBHEHHI BTOpOM crerneHu. HepaBeHCTBa ¢ AByMs
MNEPEMCHHBIMU U UX CUCTCMBI.

4. IIporpeccun (14 yacos)
Apudmernudeckas u reomerpudeckas rnporpeccud. @opmMyiisl I-ro 4ieHa U CyMMbI IIEPBBIX N
YJIEHOB IIporpeccuu. beckoHe4yHOo yObIBaroIas TeOMEeTpUUYECKast IPOrpecCHsl.

S. DJIeMeHTbI KOMOMHATOPUKH " TeOpuHU BEpPOSTHOCTEH (12 4acoB)
KomOuHaTopHOe mpaBUiIO YMHOXeHMsA. [lepecTaHOBKM, pa3MEIIeHUs, COYETAHUS.
OTtHocHTeIbHAS YACTOTA U BEPOSTHOCTD CIIy4aliHOTO COOBITHS.
6. IloBTOpenme (uTorosoe) - (23 4aca)
[ToBTOPUTH, 3aKpenUTh U 0000IUTH OcHOBHBIE 3YH, nomyuyenHsie B 9 kiacce.

Conepxxanue TeM y4e0HOI0 Kypca
I'eomerpus 9 knace
1. Bektopbl. Metoa koopauHat (18 yacos)

[Tonstue BekTopa. PaBeHCTBO BEKTOpOB. CII0)KEHHE M BBIUUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha uuncio. Pa3nokeHue BeKTopa MO JBYM HEKOJIMHEapHbIM BekTopam. KoopauHaTsl
BekTopa. [Ipocreiine 3anaun B KoopAMHATaX. Y paBHEHHs OKPYKHOCTHU U psiMoi. IIpumenenune
BEKTOPOB U KOOPAMHAT IIPU PEIIEHUH 3ajau.

2. CoOTHOLIECHHMS MeXAY CTOPOHAMH M YIJIaMM TpeyrojbHuka. CkajsipHoe
npousseaeHue BeKTopos (11 yaco)

CuHyc, KOCHHYC U TaHT'€HC yrJia. TeopemMbl CHHYCOB U KOCUHYCOB. Pelienne TpeyrojJbHUKOB.
CkansgpHoe Mpou3BeIeHNE BEKTOPOB U €ro MPUMEHEHNE B T€OMETPUUECKHX 3a]auax.

3. Jl1MHa OKPYKHOCTH U IJIomaas kpyra (11 yacos)

[IpaBuiibHbIE ~ MHOTOYTOJBHUKH.  OKpYy)XKHOCTH, ONHUCaHHasT  OKOJO  IPaBHJIBHOTO
MHOIOYr'OJIbHUKAa M BIUCaHHas B Hero. llocTpoeHne npaBUiIbHBIX MHOTOYIOJbHUKOB. JlyinHa
okpyxHoctu [lmomaas kpyra.

4. JIBu:xeHus (8 yacoB)

OTtoOpaskenue miockocTH Ha ce0s. [lonstue nuxenus. OceBast U LIEHTPaJIbHAS CUMMETPHH.

[TapaytensHsiil nepenoc. Ilosopor. Haoxenus u ABUKeHUs.
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5. HavajabHble cBeleHHsI U3 cTepeoMeTpuH (8 yacoB)

[Ipeamer crepeomerpuu. ['eomeTpuueckue Tena U MOBEPXHOCTH MHOTOrpaHHUKH: MPU3MA,
napajuiesienunes, nupamuaa, GopMyibl i BbIYUCIEHUS WX 00beMOB. Terna M MOBEPXHOCTH
BpallleHUs: MWIUMHAP, KOHYyc, cdepa, map, ¢GopMysbl s BBIYUCICHUS WX IUIOMIANCH
MOBEPXHOCTEN U 0OHEMOB.

6. OO0 akcuomax reomerpuu (2 yaca)
becena 06 akcroMax reoMeTpuu.
7. IloBTopenme. Pemenne 3agau (10 yacos)

3. TeMaTnyeckoe MJIaHUPOBaHME.

5 kJjace

Ne | Ha3zBaHue TeMbl XapakTepucTHKA OCHOBHBIX BU/IOB 1€SITEJIbHOCTH Koa-Bo
n/n (pa3aeJia) 4acoB
1 | HatypajabHble OmnuceiBaTh CBOMCTBA HATYPATIBHOrO psAjaa. YuraTe U 20
qucIa 3alMCHIBaTh HaTypaJbHBIE YKCIIa, CPABHUBATH U
YHOPSA0UYHMBATD UX.
Pacnio3HaBaTh Ha yepTexkax, pUCyHKaX, B OKPY’KalOIeM MUpE
OTpE30K, NPSMYIO, TyY, IIIOCKOCTb. [TpuBOAUTE MpUMEpPHI
Mozener 3Tux ¢uryp. U3mepste mmmHbel 0Tpe3koB. CTPOUTH
OTPE3KH 33IaHHOM JIMHBI. Pemate 3a1a4un Ha HAaXOXKIEHNE
JUIMH OTPE3KOB. BrIpa)kaTh OHU €TUHULIBI AIIUH YepPe3
npyrue. [IpuBonuTh npuMepsl NpuOOPOB CO LIKATAMH.
CtpouTh Ha KOOPJMHATHOM Jy4ye TOUKY C 33JaHHOM
KOOPJMHATOM, ONpeAETATh KOOPAUHATY TOUKH
2 | Ciaoxenue u DopMyIHPOBATH CBOMCTBA CIOKEHUS U BBIYUTAHUS 33
BLIYUTAHHE HaTypaJIbHBIX YHCEI, 3allUCBIBATh 3TH CBOMCTBA B BULE
HATYPATbHBIX ¢dopmyn. [IpuBOAUTE TPUMEPHI YUCIOBBIX 1 OYKBEHHBIX
BbIpaykeHUH, popmyi. COCTaBISTH YHCIIOBBIE U OYKBEHHbIE
BBIPaKEHHMS 110 YCIIOBUIO 33Aa4u. PemaTts ypaBHEeHUs Ha
OCHOBAaHMM 3aBUCUMOCTEN MEX1y KOMIIOHEHTaMH JEUCTBUI
CJIOKEHMS U BBIYUTaHMA. PemaTe TEKCTOBBIE 33/1a41 C
MTOMOIIIBIO COCTABJICHUS] YPAaBHEHH.
Pacnio3HaBaTh Ha 4yepTexkax U pUCyHKax YIJIbI,
MHOTOYTOJIbHUKH, B YaCTHOCTH TPEYTOIBHUKH,
MpSIMOYTOJIBHUKHU. Pacro3HaBaTh B OKpy»KaroIleM MUpe
MOJEINH 3TUX GUTYP.
C moMoIIbIo TpaHCTIOPTHUPA U3MEPSTH TPayCHbIE MEPHI YTJIOB,
CTPOHUTH YTJIbl 3aJAHHOM I'PaJyCHON MEPBI, CTPOUTh
OuccexTpucy nanHoro yria. KimaccuduuupoBats yrisl.
KnaccupuumpoBaTh TpeyrodbHUKH IO KOJMUYECTBY PABHBIX
CTOPOH U TIO BUAAM WX yriaoB. ONHCHIBaTh CBONCTBA
MPSIMOYTOJIBHUKA.
Haxonuthb ¢ momMompio (popMyI1 HEPUMETPBI MIPSIMOYTOJIEHUKA
1 KBagpara. PemaTs 3a1aun Ha HAXOXKACHUE IEPUMETPOB
MPsIMOYTOJIBHUKA U KBapaTa, rpagyCHOW MEPHI YIIIOB.
CTpOUTB JIOTHYECKYIO LIENIOYKY PACCYXkAECHUHN, COIIOCTaBIIATh
MOJTyYE€HHBIN PE3yJbTaT C YCIOBUEM 3a/1a4H.
PacrniozHaBath GUTyphl, HIMEIOIIHE OCh CHMMETPHH
3 | YMHoKeHHE U DopMyIUpPOBaTH CBOMCTBA YMHOXKEHUS U JEIEHUS 37
AeJIeHHe HaTypaJIbHBIX YHCEI, 3alIUChIBATh 3TH CBOICTBA B BUE
¢dopmyi1. Pemath ypaBHEHHs Ha OCHOBaHUHU 3aBUCUMOCTEH
MEXy KOMIIOHEHTaMHU apuMETHUECKUX JAECHCTBUH.
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HATYpaJbHBIX HaxonuTp ocTaTok Npu JIeJIeHHH HaTypanbHbIX yrcenl. [1o
quced 3aJJaHHOMY OCHOBAHHMIO U ITOKA3aTENI0 CTEIIEHU HaXOAUTh
3HaYeHHE CTEIEeHH YHCTa.
Haxoauts miomany npsMOyrolbHUKA U KBapaTa ¢ OMOUIBI0
¢dbopmyin. BeipaxkaTb 0JHH €AMHHULIBI IUIOIIAAN Yepe3 pyTHe.
Pacno3naBaTh Ha yepTekax M PUCYHKax MPsIMOYTOIbHBIN
napajulelenuIe], MupaMuay. Pacrio3HaBaTh B OKpYKaroleM
MHUpE MOJEIH 3TUX QUTYP.
N300paxath pa3BEPTKU NPAMOYTOJIBHOIO MapajlIe/IeIUIeaa U
nupamuiel. Haxoauts 00bEMBI IPSMOYTOIBHOTO
napaijenenumena 1 Kyoa ¢ moMousio gopmyi. Beipaxats
OIIHM eMHUIIBI 00BEMa yepe3 apyrue. Pemats
KOMOWHATOPHEIE 3a7a9H ¢ TOMOIIBI0 Iepedopa BapHaHTOB
4 | O0bIKHOBeHHBI¢ | Pacno3HaBaTh OOBIKHOBEHHYIO IPOOb, MPABIILHBIC U 18
apoou HeTpaBWIBHBIE IpOoOH, CMeIIaHHbIe Yucna. YuraTs u
3aMuChIBaTh OOBIKHOBEHHBIE APOOH, CMEIIAHHBIE YUCTIA.
CpaBHUBaTh OOBIKHOBEHHBIE APOOH C paBHBIMH
3HameHaTelsiMU. CKIIaIbIBaTh U BEIYUTATh OOBIKHOBEHHEIC
IIpoOH ¢ paBHBIMH 3HaMeHaTensMu. [IpeoOpa3oBrIBaTh
HETPaBWIBHYIO Ip00b B CMELIAHHOE YHCIIO0, CMELIAHHOE YHCIIO
B HETIPaBHJILHYIO IpOOb. YMETh 3allUCHIBATh PE3yJIbTaT
JIeJIeHHsI ABYX HaTyPalbHBIX YMCEN B BUAE OOBIKHOBEHHOMN
Jpodu
5 JlecaTUUHBIE Pacrnio3HaBath, YMTATh ¥ 3aMUCHIBATH JCCSITUYHBIC TPOOH. 48
aApoou HazbiBaTh pa3psiibl 1eCATUUHBIX 3HAKOB B 3aIMCH JECITUYHBIX
npobeit. CpaBHUBATH JecATHIHBIE ApoOU. OKPYTISATH
JeCSITUYHbIE APOOH U HAaTypajbHbIe YKcia. BeIomHATE
MIPUKHUJKY Pe3yIbTaTOB BEIYMCICHUNA. BBIMOTHATD
aprupMeTHYeCKHEe ACHCTBUS HAJ IECITUIHBIMU APOOSIMU.
HaxonuTts cpeanee apudmMeTHieckoe HECKOIbKUX YHCEIL.
[TpuBOIUTH IPUMEPHI CPEAHNX 3HAYECHUH BEINYHHBI.
Pa3bacHATE, 4TO TaKOE «OJMH MPOLIEHTY.
IIpeacraBisTe NPOLEHTHI B BUAE ACCATHYHBIX APOOEH U
JIECSITUYHBIC IPOOH B BUJIE MPOIEHTOB. HaxoauTh mporieHT ot
qrciia ¥ YUCIIO 110 €r0 MPOIeHTaM
6 | [loBTOpeHue 14
U
cucTeMaTU3 AU
y4yeOHOro
MaTepuaJa
Hroro 170
6 x1acc
Ne | Ha3zBanue Tembl XapakTepuCcTHKA OCHOBHBIX BUIOB AeSITEJIbHOCTH Koa-Bo
n/n (pa3nena) 4acoB
1 | HoBTOpenue 5
Kypca
MaTEeMAaTHKHU 5
KJIacca
2 | deaumocTh DopMyIUpPOBaTh ONPEAEIICHUS MOHATHHA: JENNTENb, KPATHOE, 17
HaTypaJbHbBIX MpoCTOC YnCJI0, COCTAaBHOC YHCJIO, O6].L[I/II>1 JACIUTCIIb,
quces HanOOJBITUI OOITHI TeTNTEINb, B3AMMHO MTPOCTHIE YHCTIA,
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o01iee KpaTHOE, HAaMEHbILIee 001Iee KpaTHOE U PU3HAKU
JeMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

OnuckiBaTh NpaBuiia HAXOKJICHNS HAUOOBIIETO O0IIETOo
nenutens (HO/I), naumensiero obmero kpatHoro (HOK)
HECKOJIBKUX YHCEJI, Pa3JIOKEHHs HaTypaJbHOTO YHMCIa Ha
HPOCThIE MHOXKUTENN

OOLIKHOBEHHEIE
apoou

DopMmyupoBaTh ONPEICIICHUS MOHATHIT: HECOKpaTUMas
IpoOb, 001IMiA 3HAMEHATENb IBYX Ipo0Oei, B3aUMHO 0OpaTHbIC
gucia. [[puMeHATs OCHOBHOE CBOHCTBO APOOH IS
cokpamienust gpooeit. [[puBoauTs 1podM K HOBOMY
3HameHateno. CpaBHUBATh OOBIKHOBEHHBIE JPOOH.
BeimonHaTh apudmMeTrnueckue AedCTBHS HaJl OOBIKHOBEHHBIMU
npoOsimu. Haxoauts ApoOb OT Yrcia U YHCIIO M0 3aIaHHOMY
3Ha4YeHHIO ero Apodu. [IpeoOpa3oBbIBaTH OOBIKHOBECHHBIC
Ipo0u B aecaTHyHbIe. HaxoquTh NecATHYHOE TPUOIIKEHUES
OOBIKHOBEHHOU Apo0u

38

OTHOIIEHHUSA U
NMPONoOpuuHU

DopMyIUPOBATH ONPECICHUS OHATUI: OTHOLICHUE,
mnmponopuus, MpoOuCHTHOC OTHOMICHUE ABYX YHCEII, IIPSIMO
MPONOPLHOHAIBHBIE U 00PAaTHO NPONOPLMOHATIbHbIE
BeNWYMHBL [ IpUMEHATH OCHOBHOE CBOIICTBO OTHOILLIECHHUS
OCHOBHO€ CBOMCTBO Ipornopuuu. IIpuBoauTe mpumeps! U
ONHCHIBAThL CBOMCTBA BCIIMYMWH, HAXOJAIIUXCA B HpSIMOI\/'I )41
00paTHOI MPOMOPIIMOHATBFHBIX 3aBUCUMOCTIX. HaxonnuTe
MPOLIEHTHOE OTHOLIEHHE ABYX Yncel. J(eauTs yucio Ha
IMPpONoOpIHUOHAJIbHBIC YaCTH. 3anuceIBaTh ¢ IIOMOIIBIO 6yKB
OCHOBHbBIE CBOWMCTBA ApOOH, OTHOLICHUS, TPOIOPLIUH.
AHanu3upoBath HHPOPMALHIO, IPEACTABICHHYIO B BUJE
CTOJIOYATHIX U KPYTOBBIX Auarpamm. [IpencTaBisiTe
MH(OPMALUIO B BUAE CTONOUATHIX U KPYTOBBIX AHATPAMM.
[TpuBOINTH IPHMEPHI CITyIalHBIX cOOBITHI. Haxoauts
BEPOSITHOCTH CITyYaHOTO COOBITHS B OIBITaX C
PaBHOBO3MOKHBIMH UCXOAaMHU. Pacmio3naBath Ha YCPTECIKAX U
PHUCYHKaX OKPYXHOCTb, KpYyT, LWJIMHAP, KOHYC, cdepy, map u
UX 3JICMCHTHI.

Pacrio3HaBaTh B OKpyXarollieM MUPe MOJICIIH 3THX (QUTryp.
CTpOHUTE C MOMOIIBIO LIUPKYJISA OKPYKHOCTh 3a1aHHOTO
panuyca. 300paxarsb pa3BEPTKH IITMHIPA U KOHYCA.
Ha3sbieaTh npubamkéHHoe 3HaueHue uncia S. Haxoauts ¢
MOMOLIBI0 GOPMYJI JUIMHY OKPYKHOCTH, IUIOLIA b Kpyra

28

PanmnonaabHbIE
qHCcaa
M JelicTBHA HAJ
HHUMH

IIpuBOAUTE IPUMEPHI NCIIOIB30BAHMS [TOJIOKUTENNBHBIX U
OTpHUIaTeNbHBIX yuces. ®opMynIrpoBaTh onpeeneHre
KOOpAMHATHOM MpsiMOi. CTPOUTH HAa KOOPJIMHATHOM MPSAMOM
TOYKY C 33JaHHOW KOOPAMHATOH, ONIPENEIATh KOOPAMHATY
TOYKH. XapaKTepHU30BaTh MHOKECTBO LENBIX YHCEI.
OOBSICHATH IOHATHE MHOXKECTBA PALlMOHAIBHBIX YUCET.
DopMyInpoBath olpeseneHne Moayis yucia. Haxonuts
MOJyJIb YHCTIa.

CpaBHUBaTh paliiOHAIbHbIE YHCIa. BRIMOTHATE
apudMeTHYECKHE IEHCTBUS HAJl pAIIMOHATBHBIMU YHCIIAMH.
3anuceIBaTh CBOWCTBA apu(METHUECKUX NEHCTBUI Hall
panroHaIbHBIMU YuCIIaMH B BUae popmyil. HaspiBath

K03 pUIMEeHT OYKBEHHOTO BBIPAKEHHSI.

IIpuMeHATE CBOWCTBA NpHU pELIEHNH ypaBHEHUH. Pemate
TEKCTOBBIE 3aJ]aul C TIOMOLIbI0 YpaBHEHUH. Pacrio3HaBaTh Ha
yepTexax U pUCYHKax MEePHeHIUKYISIpHbIE U MapaylieIbHbIe
npsiMble, QUTYPbI, UMEIOIIHE 0Ch CUMMETPUH, IICHTP

70
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CUMMETPHUH. YKa3bIBaTh B OKPYKAIOIIEM MHUPE MOJCIH STUX
duryp.

DopmyupoBaTh ONPEICIICHUS MEPIICHIUKYIAPHBIX MPSIMBIX H
napauieabHBIX MPSAMBIX. CTPOUTH C IIOMOIIBIO YTOJIbHHKA
NEPICHIUKYISIPHBIC MPSIMBIE U TIApaJUICITbHBIC TIPSMBIC.
OOBACHSTH ¥ WLTIOCTPUPOBATH MOHATHE KOOPIUHATHON
iockocTH. CTPOUTH Ha KOOPAUHATHOW TUIOCKOCTH TOYKH C
3aJJaHHBIMU KOOPJIMHATAMH, OIIPEACISTh KOOPAMHATHI TOUEK
Ha 10cKocTH. CTPOUTH OTAEbHBIC TPAQUKH 3aBUCIMOCTEH
MEX/y BEIMYMHAMU 110 TOYKaM. AHAJIN3UPOBaATh rpaduku
3aBHCHUMOCTEH MEX]Ty BETUUNHAMHE (PACCTOSIHHUE, BPEMS,
TEeMIIepaTypa o T. IL.)

6 | IloBTOpeHue 12
"
CHCTEeMATH3ALNSA
y4eOHOTro
MarepuaJia
Htoro 170
Auredpa 7 kaace
Ne | Ha3zBanue Tembl XapakTepuCcTHKA OCHOBHBIX BU/J0B AeSTEJIbHOCTH Koua-Bo
n/n (pa3aena) 4acoB
1 JInuenHoe Pacnio3zHaBaTh 4YMCIIOBBIE BBIPAKEHUS U BBIPAXKEHUS C 15
ypaBHeHHE NepeMeHHBIMH, JINHEHbIE YpaBHeHUs. [IprBoANTE IpUMeEpPHI
¢ O/IHOii BBIPOKECHUN C IEPEMEHHBIMU, JTUHEHHBIX YPaBHEHUH.
nepeMeHHoii CocTaBnATh BbIpa)kKeHUE C IEPEMEHHBIMH 10 yea0BHio
3a7aui. BEIMONHATE TpeoOpa3oBaHus BBIPAKCHH:
MIPUBOJIUTH MTOIOOHKIE CIaraeMble, PACKPHIBATH CKOOKH.
Haxonute 3HaueHUEe BBIPAKEHUA C IEPEMEHHBIMU IIPU
3aJJaHHBIX 3HAYCHUSX NIepeMeHHBIX. Kitaccuuuuposarb
anreOpanveckne BeIpakeHus. ONMHUCHIBATH LIETbIE
BbIpakeHUs1. DOpMyYIHPOBATH ONPEACICHUE TUHEHHOTO
ypaBHeHHUs1. Pemats InHelHOe ypaBHEHUE B 00IIEM BHJIE.
WuTepnpeTnpoBath ypaBHEHHE KaK MaTEMaTHYECKYIO MOJIEIb
peanbHOM CUTyaluu.
OnuceIBaTh CXEMy pelIeHus] TEKCTOBOM 3a1a4i, TPUMEHSITh
e€ 1S pelieHus 3a1a4
2 Heanie DopMyIUpPOBATH: 50
BbIPAKEHHUS ONpENIETCHUS: TOXKIECTBEHHO PABHBIX BBIPAKECHUN,

TOXKJIECTBA, CTEIICHU C HATYPAIbHBIM ITOKA3aTeleM,
OJTHOYJIEHA, OJTHOYJICHA CTaHAapTHOTO BU/IA, KOO QUIMEHTa
OJIHOWJIECHA, CTENICHU OJTHOWICHA, MHOTOUYJIeHa, CTEIIEHU
MHOTOYICHA;

CBOWCTBA: CTEMIEHU C HATYPAJIbHBIM MTOKA3aTeIeM, 3HaKa
CTEIEHU;

MpaBuia: 10Ka3aTeNbCTBA TOXKAECTB, YMHOKEHHUS OJHOWICHA
Ha MHOTOWICH, YMHOXXEHHUSI MHOTOWJICHOB.

Jloka3pIBaTh CBOMCTBA CTENIEHU C HATyPAJIbHBIM MOKA3aTEIIEM.
3anuckeIBaTh U JOKa3bIBATh (POPMYJIBI: TPOU3BEICHHS CyMMBI
Y Pa3HOCTH JIBYX BBIPAKCHHM, PA3HOCTH KBaJIPaTOB JIBYX
BBIPOKCHHM, KBaIpaTa CyMMBI M KBaJipaTa pa3HOCTH ABYX
BEIPpaXCHHIA, CYMMBbI KYOOB U pa3HOCTH KyOOB JBYX
BbIpaKeHU. BRIYUCIIATh 3HAU€HNE BRIPAKEHUH C
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nepeMeHHbIMA. [[pUMEHSTh CBONCTBA CTENICHU IS
npeoOpa30BaHUs BEIPAXKCHUN. BEITIOTHATE YMHOKEHHE
OJHOYICHOB M BO3BEICHHE OJHOUYIEHA B CTEIECHb.
[TpuBOIUTH OJHOYICH K CTAHAAPTHOMY BHJY. 3alUCHIBAThH
MHOTOWICH B CTAHIAPTHOM BHUJIE, ONIPEACIIATH CTEIICHB
MHOTOwWIeHa. [IpeoOpa3oBeIBaTh MPON3BEICHUE OMHOWICHA 1
MHOTOYJICHA; CYMMBI, Pa3HOCTH, IPOU3BEICHUS JIBYX
MHOTOYICHOB B MHOT'OYJICH. BBIMIOIHATE pa3iokeHUe
MHOT'OYJICHa Ha MHOKHMTENIH CIIOCOOOM BEIHECEHHS 00IIEro
MHOJKHUTEJIS 32 CKOOKH, CIOCOOOM TPYIIHPOBKH, 110
(hopMysiaM COKpaIEHHOTO YMHOKCHUS U C IPUMEHEHUEM
HECKOJIbKHX cTI0c000B. Vcoap30BaTh yKa3aHHBIC
MpeoOpazoBaHUs B MPOIIECCE PEIICHUS YPaBHEHHIA,
JTIOKAQ3aTeNIbCTBA YTBESPXK/ICHMIA, PEIIICHHS TEKCTOBBIX 3a]1a4

DOyHKUUHA

[TpuBOIUTH IPUMEPHI 3aBUCUMOCTEH MEXITY BETHUYMHAMH.
Paznuats cpenn 3aBucUMOCTEl PyHKIIMOHATEHBIC
3aBHCHMOCTH.

OnuceIBaTh MOHATHUS: 3aBUCUMOMN U HE3aBHCUMOIT
MEPEMEHHBIX, (PYHKIINHU, apryMeHTa (yHKITUH; CITOCOObI
3aganus GyHKUuH. POpMyIHpOBAThH ONpPEAETICHUS: 00JacTu
onpezaencHus PyHKINH, 00JaCTH 3HAYCHHN (HYHKITUH,
rpaduka GpyHKINN, THHEHHON (PyHKINH, IPIMOMA
MPONOPLUOHAIBHOCTH.

Brruucnsats 3HaueHne QyHKIMU 10 3a1laHHOMY 3HAUYCHHIO
aprymenTta. CoCTaBisTh TaONMHIBI 3HAYEHUH (QYHKIINH.
Crtpourts rpaduk GyHKIHH, 3a0aHH0N TadnmmgaHo. 1o rpaduky
(bYHKUINY, SBISIOLIECS MOAETIBIO peaibHOTO Mpoliecca,
OTIpeEIATh XapaKTePUCTUKH 3TOro Mporuecca. CTpouTh
rpaduk TUHEHHON QYHKINU U IPSIMON TPOTIOPIIMOHAIEHOCTH.
OnHChIBAaTh CBOMCTBA 3THX (YYHKIIHH

12

Cucrembl
JMHEHHbIX
YPaBHeHHUII ¢
ABYMS
nepeMeHHbIMU

[TpuBOANTH IPUMEpPHI: yPAaBHEHHS C ABYMS EPEMEHHBIMU;
JIMHEMHOTO YpaBHEHHUS C IBYMS IIEPEMEHHBIMHU; CUCTEMBI
JIByX JIMHEHHBIX YPABHEHUH C IByMsI IEPEMEHHBIMH;
pEaNIbHBIX MPOIIECCOB, I KOTOPBIX YPaBHEHUE C IBYMS
MEPEeMEHHBIMU WIIM CUCTEMA YPaBHEHHH C ABYMS
MIEPEMEHHBIMH SIBIISIOTCS MATEMaTHYECKUMHU MOJEIISIMU.
Onpenensrs, ABIseTcs JIM apa YUCeN PEIICHUEM TaHHOTO
YPaBHEHUS C IBYMS TIEPEMEHHBIMH.

DopMyIUpPOBaTh:

ONpeAeNCHN: PEIICHNs] YPaBHEHMS C ABYMS IEPEMEHHBIMU;
YTO 3HAYUT PEUIUTh YPaBHEHHUE C ABYMS MIEPEMEHHBIMU;
rpaduKa ypaBHEHHUS C JBYMS IIEPEMEHHBIMHE; JTHHEHHOTO
YPaBHEHUS C IByMS IIEPEMEHHBIMH; PEIICHUS CUCTEMBI
YPaBHEHHUH C JIByMs IEPEMEHHBIMH; CBOICTBA ypaBHEHUI ¢
JIByMsI TIEPEMEHHBIMH.

OnwuceiBaTh: CBOKCTBA IpadyKa IMHEHHOTO ypaBHEHUS B
3aBHCUMOCTH OT 3HaueHHH K03()HUIINEHTOB, rpaduuecKuit
METO/I PEIIeHNs CUCTEMBI IByX yPaBHEHUH C ABYMS
MEPEeMEHHBIMH, METO/ TTOJICTAHOBKH W METOJ CIIOKEHHUS JIIS
pELIEHUs CUCTEMBI IBYX JIMHEHHBIX YPABHEHUH C IBYMSI
nepeMeHHBIMHA. CTPOUTH rpaduK TMHEWHOTO YPABHEHUS C
JIByMsI IEpEMEHHBIMH. PeraTs CUCTeMBI IByX JTHHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU. PemiaTe TEKCTOBbIE
3a/1a4i, B KOTOPBIX CUCTEMA JBYX JINHEIHBIX YpaBHEHUI ¢
JIByMsI IEPEMEHHBIMHU SIBJIIETCS] MATEMaTHIECKON MOAETIBIO

18
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pCaJIbHOrO Mpo1ecca, U UHTCPpHIPECTUPOBATH PC3YJIbTAT
PEHICHUA CUCTCMbI

5 | IloBTOpeHue

/|
cucTEMATH3AIUS
y4eOHOro
Marepuaia

Hroro

102

I'eomeTpus 7 kiacc

Ne | Ha3zBanue TemMbl
n/n (pa3neina)

XapaKTepl/ICTI/IKa OCHOBHBIX BUO0B I€ATCJIbHOCTH

KoJ-Bo
JacoB

1 IIpocreiimmue
reoMeTpu4yecKmue
¢uryps1 u ux
CBOIICTBA

[IpuBOIUTH IPUMEPBI TEOMETPUICCKUX (PUTY.

OnuckeIBaTh TOUKY, IPSIMYIO, OTPE30K, JIyd, YTOJI.
DopMyJIHPOBATH:

OTIpE/ICIICHISI: PaBHBIX OTPE3KOB, CEPEIUHEI OTPE3Ka,
pacCTOSTHUS MEXY ABYMsI TOUKAMHU, JOMOJIHUTEIBHBIX JIydeH,
Pa3BEPHYTOTO yIiia, paBHBIX YTIIOB, OMCCEKTPHUCHI YTIIa,
CMEXXHBIX U BEPTUKAIBHBIX YTJIOB, IEPECEKAIOIINXCS MPSMBIX,
MEePIEHANKYISPHBIX MPSMBIX, IEPICHIUKYIIPA, HAKIOHHOM,
PAacCTOSHUS OT TOYKH JI0 TIPSIMO;

CBOMCTBA: PACIIOJIOKEHUS TOUEK Ha MPSMOMN, U3MEPEHUS
OTPE3KOB U YIJIOB, CMEKHBIX U BEPTUKAIHHBIX YIJIOB,
MEePIEHANKYISPHBIX MPSMBIX; OCHOBHOE CBOHCTBO MPSMOH.
KiraccudumupoBats yriasl.

Jloka3pIBaTh: TEOPEMEBI O MEPECEKAIOIINXCS TIPSIMBIX, O
CBOMCTBaX CMEXXHBIX U BEPTUKAIBHBIX yTJIOB, O
€IMHCTBEHHOCTH TPSMOM, IEPIICHANKYIISPHON TaHHOH
(cirydaii, Kor/1a TOYKa JISKUT Ha JTAHHOU MIPSIMON).

Haxomuts mnHy 0Tpe3Ka, rpaayCHyI0 MEpy yTriia, UCIIOIb3Ys
CBOMCTBA UX U3MEPECHUM.

N300paxars ¢ TOMOIIBI0 YePTEKHBIX UHCTPYMEHTOB
reOMEeTpHYECKUE (PUTYPBI: OTPE30K, JIyU, YIOJI, CMEXKHBIC U
BEPTUKAIBHBIC YTIIbI, MEPICHANKYISIPHBIC MPSMBIE, OTPE3KH U
Ty4u.

[losicHsITB, UTO TakOe aKCHOMa, OTIPE/IEIICHNE.

Pemiate 3a1aun Ha BBIYHUCIICHHUE U JJOKA3aTEIHCTBO, POBO/IS
He00XOIMMBIE JIOKA3aTENbHbIE PACCYKIEHUS

15

2 TpeyronbHuku

OnuchIBaTh CMBICT IOHATHUS «PaBHBIE PUTYPBI».
[MpuBoauTH MpUMEPHI paBHBIX Quryp. M300paxars 1 HAXOIUTh
Ha PUCYHKaX PaBHOCTOPOHHUE, paBHOOEIPEHHEIE,
MPSIMOYTOJIBHBIE, OCTPO YTOJIbHBIE, TYIIOYTOJIbHBIE
TPEYTOIBHHUKH U UX JJIEMEHTHI.

KnaccudunmpoBats TpeyroiIbHUKH IO CTOPOHAM U YTJIaM.
dopMyIUpOBaTh:

OIPEJEIECHHS: OCTPOYTOIBHOI0, TYIIOYTOJIBHOTO,
MIPSIMOYTOJIEHOTO, PaBHOOEIPEHHOTO, PAaBHOCTOPOHHETO,
Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeEMaHbl TPEYrOJIbHNUKA; PABHBIX TPEYTOJbHUKOB;
CEpPEMHHOIO NEPICHANKYJISIpa OTPE3KA; [IEpUMeETpa
TPEYTOJIbHHKA;
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CBOWCTBA: paBHOOCAPSHHOTO TPEYTOIBHUKA, CEPEIUHHOTO
MIEPIICHIUKYIISIpa OTpe3Ka, OCHOBHOTO CBOICTBA PaBEeHCTBA
TPEYTOJILHUKOB; IPU3HAKU: PABEHCTBA TPEYTOJBLHUKOB,
PaBHOOEPEHHOTO TPEYTOJIbHUKA.

Joka3bIBaTh TEOPEMBI: O €IMHCTBEHHOCTH MPSIMOIA,
TIePIICHANKYISIPHOM TaHHOH (CITydaid, KOTIa TouKa JIC)KUT BHE
JAaHHOM TPSMO¥1); TP MPHU3HAKA PABEHCTBA TPEYTOJIBHUKOB;
MPU3HAKU PaBHOOEIPEHHOTO TPEYTOJILHUKA; TEOPEMBI O
CBOMCTBaxX CepeINHHOTO MEPIICHANKYIISPa, PABHOOEIPEHHOTO
U PaBHOCTOPOHHETO TPEYTOJIbHUKOB.

Pa3bsicHATE, UTO Takoe TeOpeMa, OMUCHIBATH CTPYKTYPY
TeopeMbl. OOBACHATH, KAKYIO TEOPEMY Ha3bIBAIOT 0OpPATHOI
TAHHOH, B Y€M 3aKITFOYAETCs METOJI JOKa3aTeIhCTBA OT
npotuBHOro. [IpuBOAUTH MPUMEPHI UCIIONB30BAHUS ITOTO
MeTojia. PemaTs 3a1a4un Ha BRIYHCIIEHHE U JOKA3aTEIHCTBO

IMapajseabHbie
npsimble. Cymma
yIJI0B
TPeyrojbHUKA

Pacnio3znaBaTh Ha yepTekax MapauIcIbHBIE IPSMBIE.
N300pakathb ¢ MOMOIIBIO JIMHEWKH U YTOJIbHUKA MapaiebHbIe
IpsIMBIE.

OmnuceiBatTh yrisl, 00pa3oBaHHbIE [IPH IEPECEUCHUN

JBYX IPAMBIX CEKYILIEH.

DOpMyIUpPOBATh:

OIIpEAEICHMYS: TapAJUIETbHBIX NPSIMBIX, PACCTOSHHUS

MEXy MapaJIeIbHBIMHA MPSIMBIMH, BHEIITHETO yTia
TPEYTOJIbHHUKA, TUIIOTEHY3bl U KaTeTa;

CBOWCTBA: MapaJIeNbHBIX NPSMbIX; YIIIOB, 00pa30BaHHBIX MPH
[IEPECEUCHNH MTapaJUIECIbHBIX MIPSMBIX CEKYIIEH; CYMMBI yTJIOB
TPEYTOJIbHUKA; BHELIHETO YIUIA TPEYTOJIbHUKA; COOTHOILEHUN
MEX/ly CTOPOHAMU U YIJIaMU TPEYTOJNIBHUKA; IIPSIMOYTOJIBHOTO
TPEYTrOJIbHHUKA; OCHOBHOE CBOMCTBO MapalIENbHBIX IPSIMBIX;
MIPU3HAKY: TapaJIEIbHOCTH NPAMBIX, PABEHCTBA
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB.

Jloka3pIBaTh: TEOPEMBI O CBOMCTBAX MapalIeNbHBIX MPSAMBIX, O
CyMME YTJIOB TPEYTOJIBHUKA, O BHEIIHEM YTJIE TPEYTOJIbHUKA,
HEPABEHCTBO TPEYIOJIbHUKA, TEOPEMBI O CPABHEHUH CTOPOH U
YIJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHOIO
TpEYroJbHHKA, TPU3HAKHU MMapaJlIeIbHBIX MPSAMBIX, pAaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB.

Peate 33/1auu Ha BBIYMCIICHHE U JOKA3aTEIbCTBO

16

Okpy:KHOCTH U
KPpYT.
I'eomerpuueckue
MOCTPOCHUS

[osicHsTh, UTO TaKo€ 33a4a Ha MOCTPOCHHE; TEOMETPHYECKOE
mecto Touek (I'MT). [IpuBonuts npumepst [ MT. M3006paxkaTh
Ha PUCYHKaX OKPY>KHOCTb U €€ 2JIEMEHTHI; KacaTeIbHYI0 K
OKPY>KHOCTH; OKPYKHOCTb, BIIUCAHHYIO B TPEYTOJILHUK, U
OKPY>KHOCTb, OTIMCAHHYIO OKOJIO Hero. ONMUCHIBaTh B3aUMHOE
PAacIoIoKEHUE OKPYKHOCTH U TPSMOH.

DOpMyIUpPOBATH:

OIIpEeAENICHNS: OKPYXKHOCTH, KpyTa, UX 3JIEMEHTOB;
KacaTelnbHOM K OKPY>KHOCTH; OKPY>KHOCTH, OITMCAaHHOH OKOJIO
TPEyTroJIbHHUKA, OKPY>KHOCTH, BITUCAHHOHN B TPEYTOJIHHHUK;
CBONCTBA: CEPEAMHHOIO NepHeHAnKyJsipa kak I MT;
ouccekTpucsl yria kak [ MT; kacaTeabHOM K OKPY>KHOCTH;
JIUaMeTpa M XOP/bl; TOUKH MePEeCeUeHNs CePEeTUHHBIX
MIEPIIEHIUKYIISIPOB CTOPOH TPEYTOIbHUKA; TOUKH TIepECeueHUs
OMCCEKTPUC YIIIOB TPEYTOJIbHUKA; IPU3HAKH KACATEIbHOM.
Jloka3pIBaTh: TEOPEMBI O CEPEANHHOM MEPIEHIUKYIIAPE U
buccektpuce yraa kak 'MT; o cBolicTBax KacaTenbHOM; 00
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OKPY>KHOCTH, BIMCAHHOU B TPEYTOJbHUK, OTMCAHHOM OKOJIO
TPEYrOJIbHUKA; IPU3HAKH KACATEIBHOM.

Pemats ocHOBHBIE 331a4M Ha MOCTPOEHHE: TIOCTPOEHHE yTIIa,
pPaBHOTO JaHHOMY; IMTOCTPOCHUE CEPEIUHHOTO MEPIICHIUKYIISIpa
JIAHHOT'O OTpE3Ka; MOCTPOEHUE MPSMOMN, MPOXOIAIIEH Yepes
JIAHHYIO TOYKY U MEPIECHAUKYISIPHON TaHHOW MpsIMOif; TTo-
CTPOCHHE OMCCEKTPUCHI JAHHOTO YIiia; TIOCTPOCHHE
TPEYTOJILHUKA TI0 IBYM CTOPOHAM U YTy MEXY HUMH; 110
CTOPOHE U IBYM IIpWIEKAIIUM K Hell yriiam. PemaTs 3a1a4n Ha
noctpoeHue Merogom [ MT.

CTpouTh TPEyTrONbHUK MO TPEM CTOPOHAM.

Pemiatp 3a/1auu Ha BBIYUCICHHE, JOKA3aTEIbCTBO U IOCTPOCHUE

O0o0menue u
cucTeMaTH3alusa
3HAHMH
y4YaluXxcs

Hroro:

68

Aunredpa 8 kiacc

Ha3Banue TeMbl
(pa3aeJia)

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B N1€ATECJIbHOCTH

Koa-Bo
JacoB

PanuonaabHbIe
BbIPa:KeHUS

PacnioznaBath 1ienbie paliioHaIbHbIC BEIPAKEHUS, IPOOHBIE
paloHaIbHbIE BBIPAKEHUS, TPUBOIUTH IPUMEPHI TAKUX
BBIPAYKEHUI.

DopMyIUpPOBATH:

OIpEAEICHMYS: PAllMOHAIIBHOTO BBIPAYKEHUS, JOITYCTHMBIX
3HAYECHHUH NTEPEMEHHOM, TOXKIECTBEHHO PABHBIX BBIPAXKECHUH,
TOKJECTBA, PABHOCWIIBHBIX YPaBHEHUH, PAllHOHAIBLHOTO
YPaBHEHUS, CTEIIEHH C HYJIEBBIM [TOKAa3aTeNIeM, CTEIIEHH C
OTpHIIaTEeIHLHBIM TIOKa3aTeeM, CTaHAaPTHOTO BU/Ia YHCIIa,
00paTHO MPOMOPIMOHATLHOCTH; CBOWCTBA: OCHOBHOE
CBOMCTBO pallMOHANBbHOU

Ipo0Ou, CBOMCTBA CTETIEHH C LIEJIBIM TIOKa3aTeseM, ypaBHEHH,
byukn y=K/X;

MIpaBHJIA: CIIOKEHUS, BBIYUTAHUS, YMHOXKECHUS, JEICHUS
npoOeil, Bo3BeieHHsI APOOH B CTETIEHB; YCIIOBHE PAaBEHCTBA
JIpOOH HYITIO.

Jloka3pIBaTh CBOMCTBA CTENEHU C LIEBIM MIOKA3aTEIEM.
OmnuceiBaTh rpad)iuecKuil METO] PEILICHNs] YPaBHEHUM C
OJIHOM IIEPEMEHHOM.

[IpuMEHATh OCHOBHOE CBOMCTBO paIllMOHAIBHOMN JIPOOH JIst
COKpaleHus U npeodpasoBanus apoodeil. [IpuBoauts apodu k
HOBOMY (001IeMy) 3HaMeHaren0. HaxouTh cyMMy, pa3HOCTb,
MIPOM3BE/IEHUE U YacTHOE ApoOeii. BRIMoOmHATE
TO/IECTBEHHBIEC PEOOPa30BaHuUs PAllHOHATIBLHBIX
BBIpaKCHU. Pemiate ypaBHEHMsI ¢ IEpEMEHHON B
3HaMeHaTele APooH.

[IprMeHATh CBOMCTBA CTENEHN C LIETBIM NIOKAa3aTeNeM JUIs
npeoOpa3oBaHKs BEIPaKEHUH. 3amrchIBaTh Yyicia B
CTaH/IaPTHOM BHJIE. BRIOMHATE MOCTpOSHNUE U YTEHHUE
rpaduka pyHxmn y =k/x

44

KBaaparnsbie
KOPHHU.

OnuckeBaTh: NOHSATHE MHOXXECCTBA, 3JICMCHTA MHOXXCCTBA,
CITOCOOBI 3alaHrud MHOXKCECTB; MHOKCCTBO HATYypPaJIbHBIX
YHCECJI, MHOXECTBO LECJIbIX YUCCII, MHOKECTBO palluOHAJIBHBIX
YHCCJI, MHOXKCCTBO JIGfICTBI/IT@JILHLIX YKCEJ U CBA3U MCKOY
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JlelicTBUTEIbHBIE
yucsaa

STHUMH YUCIIOBBIMUA MHOXECTBAMU; CBA3b MEXKIY
0ECKOHEUHBIMU JIECATUYHBIMU JPOOSMHU U PALMOHAIBHBIMH,
HppalOHaIbHBIMHU YUCIIaMHU.

Pacnio3naBaTh paryioHanbHbIE U UppallMOHAIBHbIE

ymcina. [[puBoInTs IpUMEPB] paliiOHAIBHBIX YACEN U
HMppalOHATIBHBIX YHCEIL.

3anuceIBaTh ¢ TOMOMIBIO (POPMYIT CBOWCTBA ACHCTBHM C
JNEeHCTBUTEIBHBIMU YUCIIaMHU.

DopMyJIHPOBATH:

olpeseNeHNs: KBaApaTHOrO KOPHS U3 YHcIa,
apu(METUIECKOT0 KBaJpaTHOTO KOPHS M3 YUCIIa, PABHBIX
MHO’KECTB, IOAMHO>KECTBA, [IEPECEUYECHUS] MHOXKECTB,
00beINHEHNSI MHOYKECTB;

CBOICTBa: PyHKIMH y = X?, apU()METHYECKOTO KBAJIPATHOTO
KOpHSI, QyHKINH ¥ =VX.

JlokxaspIBaTh CBOMCTBA apU(PMETHICCKOTO KBaIPATHOTO KOPHSI.
Crponts rpaduks GyHKImi y = X211 y =VX.

[TpuMeHsTh OHSATHE apUPMETUIECKOTO KBaAPATHOTO KOPHS
JUIs1 BBIYMCIICHUS 3HAYEHUI BBIPAKCHUI.

VYnpomars BeIpaKeHus1, coepKaiue apudhMeTuiecKrie
KBajpaTHbIe KOpHH. Permate ypaBHeHus. CpaBHUBATh
3HAYEHSI BRIpKEHUH. BEIOTHITE Tpeobpa3zoBaHue
BBIPAKEHUN ¢ IPUMEHEHHEM BBIHECEHUST MHOKHUTEIS U3-TI0]
3HaKa KOPHsI, BHECEHUS

MHOXHTEIS [0J] 3HaK KOPHs. BBIMOIHATE 0CBOOOXKIEHUE OT
HUPPaLMOHATIBHOCTH B 3HAMEHATEIIE IpOOH, aHaIIN3
COOTHOUIEHUH MEXKy YHCIOBBIMU MHOKECTBaMHU U UX
3JeMEeHTaMHU

KBagparnbie
YPaBHEHUA

PacnioznaBaTh M MPUBOAUTE IPUMEPHI KBaJPAaTHBIX YPABHEHUN
Pa3NUYHbIX BUIOB (IOJHBIX, HETIOJIHBIX, IPUBEAEHHBIX),
KBaJ[paTHBIX TpEXusieHOB. OMUCHIBATh B 00IIEM BH/IE
pelIeHre HETIONHbIX KBaAPATHBIX YPaBHEHHH.
DopMyIUpOBaTh:

OTIpe/IeTIeHNsI: YPaBHEHUS TIEpBOil CTENEHH, KBaIpaTHOTO
ypaBHEHUS; KBaJPaTHOTO TPEXUJIeHa, JUCKPUMUHAHTA
KBaJIpaTHOT'O YPaBHEHHS U KBaJPAaTHOrO TPEXUIICHA, KOPHS
KBaJpaTHOTo TpEXUIeHa; OMKBAAPAaTHOTO ypaBHEHUS;
CBOMCTBA KBaIpaTHOr'0O TpEXUJIEHA; TeopeMy Buera u
00paTHYIO el Teopemy.

3anuceiBaTh U 10Ka3bIBaTh (hOpMyITy KOpHEW KBaApaTHOTO
ypaBHeHus. MccienoBaTe KOJIMUECTBO KOPHEW KBAAPaTHOTO
ypaBHEHUS B 3aBUCUMOCTH OT 3HaKa ero JUCKPUMHUHAHTA.
Jloka3wiBaTh Teopembl: Buera (mpsMyto 1 o0paTHYy0), O
Pa3IOKEHUH KBaIPaTHOTO TPEXWIEHA HA MHOKHUTEIH, O
CBOMCTBE KBAJI[PaTHOTO TPEXWIECHA C OTPUIIATETHHBIM
JUCKPUMHHAHTOM.

OnuceIBaTh Ha IPUMEpPaAX METOJ] 3aMEHBI IEPEMEHHOM IS
peuieHusl ypaBHEHHM.

HaxoauTs KOpHM KBaJIpaTHBIX YpaBHEHHUM Pa3IMUHBIX BUJIOB.
[Ipumensats Teopemy Buera u oOpaTHyIO eif Teopemy.
BrImonmHATE pa3ioxeHrne KBapaTHOTO TPEXUIeHa Ha
MHOXHUTeNH. HaxonuTe KOpHU ypaBHEHUH, KOTOPBIE CBOIATCS
K KBa/IpaTHBIM.

CocTaBnsaTh KBapaTHBIC YPAaBHEHHS U ypaBHEHHS,
CBOJAIINECS K KBaIPATHBIM, ABJISIONINECS MaTEMaTHUECKUMHU
MOJIETISIMH pEAJIbHBIX CUTYaIUH

26

29




IloBTOpEHME

"
CHCTeMaTH3al U
Y4eOHOoro
MaTepuaJa

Hroro:

102

I'eomeTpus 8 kiacc

Ne
n/n

Ha3Banue Tembl
(pa3nena)

XapaKTepI/ICTI/IKa OCHOBHbBIX BUAO0B 1€ATECJIBbHOCTH

Koa-Bo
yacoB

YeTbIpEéXyroJbHUKHU

ITosAcHATB, 4TO TaKOE YETHIPEXYTONIbHUK. ONMUCHIBATH
9JIEMEHTHI YEeTBIPEXYTOIBHIAKA. PaCIIO3HABATE BBITYKIIBIE
HEBBIITYKJIbIE YETBIPEX YT OJIbHUKH.

N300paxaTh 1 HAXOAUTH HA PUCYHKaX YETIPEXYTOJIbHUKH
Pa3HBIX BUAOB U UX 3JIEMEHTBI.

DOopMyIUpPOBATH:

OIIpeeIICHNs: TapallJIeIOrPAMMa, BBICOTHI
napanienorpamMma; IpsMoyrojibHuKa, pom0a, KBaapaTa;
CpPEIHEN JIMHUU TPEYTrOJIbHUKA; TPAELIUU, BBICOTHI
Tpaneuuu, CpeJHel JIMHAN TPaeluy; [EHTPaIbHOrO yIila
OKpPY’KHOCTH, BIINCAHHOT'O YIJIa OKPY>KHOCTH; BIINCAHHOTO
Y ONIMCAaHHOTO YETBIPEXYTOJIbHHKA;

CBOMCTBA: NapaulenorpamMma, IpsiMOyroJIbHUKa, poMoOa,
KBaJpara, CPEIHUX JIMHUI TPEYrOJIbHUKA U TPANCLIHH,
BIIMCAaHHOI'O yIJIa, BIUCAHHOTO W OMMCAHHOTO
YETBIPEXYTOJILHUKOB;

NPU3HAKU: MapajeaorpaMma, NpsMoyroibHUKa, poMoa,
BIIMCAaHHOT'O ¥ OMMCAHHOTO YETBIPEXYTOIBHUKOB.
Jloka3pIBaTh: TEOPEMBI O CyMME YTIJIOB YETBIPEXYTOIbHHKA,
0 IpalyCHOM Mepe BIIMCAHHOTO yTja, O CBOMCTBAX U
NpU3HaKax napajuieJorpaMMa, NpsIMOYyTrolIbHUKA, poMoa,
BIIMCAaHHOT'O ¥ ONUCAHHOT O

YETBIPEXYTOJIbHUKOB.

IIpuMeHsTh N3y4eHHBIE ONPEEIICHHMS], CBOMCTBA U
MIPU3HAKH K PEIICHHUIO 3aJa4

22

ITomoome
TPEeYrojbHUKOB

DopMyIUpPOBaTh:

orpeJiesieHe MOJ0OHBIX TPEYTOJILHUKOB; CBONCTBA:
Me/IMaH TPEyrojbHUKa, OUCCEKTPHUCHI TPEYTOJIbHUKA,
MIEPECEKAOINXCSA XOPI, KACATEIIbHON U CEeKy-

1Iei; MpU3HAKK MOJO0HS TPEYTOJIbHUKOB.
Jloka3bIBaTh:

TeopeMsl: Pajieca, 0 MPONOPLUUOHATBHBIX OTpE3Kax, O
CBOIICTBax MeInaH TPEYroJbHUKA, OMCCEKTPUCHI
TPEYroJIbHUKA;

CBOICTBA: ITEpecEKAOMXCA XOpI, KacaTeIbHOU U
CEeKyLIC; NPU3HAKH MO00HS TPEyTroJIbHUKOB.
IIpuMeHsATh N3y4YeHHBIE ONPEEIICHHUS], CBOKMCTBA U
IIPU3HAKU K PEIIEHUIO 3a/1a4

16

Penrenue
NPAMOYIoJbHBIX
TPEYroJbHUKOB

DopMyIUpPOBaTh:

OIIpeJIeJIEHHsI: CUHYCa, KOCUHYCa, TaHI€HCa, KOTaHIeHCa
OCTpOTO yTJa MPsIMOYTOJIEHOTO TPEYTOJIHHHKA;
CBOICTBA: BBIpAXKAIOIINE METPUUECKHE COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJIBHUKE U COOTHOLIEHUSI MEXKTY
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CTOPOHAMU U 3HAYCHUSIMHU TPUTOHOMETPUICCKUX (hyHKITHIMA
B MIPSIMOYTOJIEHOM TPEYTOJIbHUKE.

3anuceIBaTh TPUTOHOMETPUIECKHE (DOPMYIIBI,
BBIPAXKAIOIIHUE CBA3b MEXKTy TPUTOHOMETPUUYCCKUMHU
(YHKIUSIME OTHOTO M TOTO € OCTPOTO yTJIa.

PemaTs npsiMOyTONBHBIE TPEYTONBHUKH

Jloka3bIBaTh:

TEOPEMY O METPHUUECKUX COOTHONICHUSIX B IPSIMOYTOIHLHOM
TpeyroibHuKe, Teopemy [Iudaropa; popmysr,
CBSI3BIBAIOIIUE CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC
OJIHOTO M TOTO € OCTPOTO yIJIa.

BrIBOANTH OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO U
3HaYEHUs CHHYyCa, KOCHHYCa, TAHT€HCA M KOTAaHTEHCa IS
yrioB 30°, 45°, 60°.

[TpuMeHATs N3ydeHHBIE ONPENEICHUS, TEOPEMBI H
(hOPMYIIBI K PEIICHHIO 337124

4 Mﬂoroyro.m,nmcn. [TogcHATE, YTO TaKOE IUIOIA b MHOTOYTOJIbHUKA. 10
Iiiomaas OnuchIBaTh MHOTOYTOJIBHUK, €T0 3JIEMEHTHI; BRITYKIIBIC U
MHOI0YT0JIbHUKA HEBBIITYKJIBIE MHOI'OYTOJIbHUKH.

N300pakaTh 1 HAXOIUTh Ha pUCYHKAaX MHOTOYTOJEHUK H
€TI0 3JIEMCHTBI; MHOT'OYTOJIbHHK, BITMCAHHBIN B
OKPY>KHOCTb, U MHOT'OYT'OJIbHUK, OITMCAHHBIN OKOJIO
OKPYHOCTH.

DOopMyIUpPOBaTh:

OIMpPEACIICHUA: BOHMUCAHHOTI'O U OIIMCAHHOT'O
MHOI'OYT'OJIBHUKOB, ILIOINAaA MHOI'OYI'OJIbHHKA,
PaBHOBCIIMKUX MHOI'OYTrOJIbHUKOB; OCHOBHBIC CBOMCTBA
IUIOIIAI MHOT'OYTOJIbHUKA.

Jloka3bIBaTh: TEOPEMBI O CYMME YTJIOB BBITYKJIOTO N-
YT'OJIbHHKA, ITTOMaan IIPAMOYT'OJIBHHUKA, IUIOIIaau
TPEYTOJbHUKA, TUIOIIAAN TPAIICIIUH.

HpI/IMeHSITB HU3YUYCHHBIC OIIPEACICHHUA, TCOPEMBI U
(hOpMYIIBI K PEIICHUIO 33124

5 IToBTOpEHUE 6
1 CHCTEeMATH3aIUsA
y4eOHOro
MaTepuaJa
Hroro 68

Auredpa 9 kanacc

Ha3Banue Tembl Copaepxxanue yueOHOIro MmaTepuaJia Koa-Bo
(pa3aena) 4acoB

1. KBanpartuunas OYHKIMH U UX CBOMCTBA. 22

byHKIMA. Oynkiusa. O6nacTb onpeneneHus 1 0061acTb

3HaYEHUHN QYHKIIUH.

CaoiicTBa (yHKIHH.

KBagpartHslil TpEXuIieH.

KBanpaTHblii TpEXUIIEH U €0 KOPHH.
PasnosxeHne kBagpaTHOro TpéXuieHa Ha
MHOXUTEH.

KBajpaTHuHas GyHKUuUs U e€ rpaduxk.
OyHkIWMs , €€ CBOKWCTBA U TpaduK.
I'paduku pyHKUMHA U .
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[TocTpoenue rpaduka KBaApaTUIYHON HYHKINU.
Crenennas ¢ynkuus. Kopenb n-it crenenu.
OyHKIUA

Kopens n—ii cTreneHu.

YpaBHeHuUs U
HEpPaBEHCTBA C OJJHOM
IIEPEMEHHOM.

YpaBHEHHUs C OJHOU IIEPEMEHHOM.

Ilenoe ypaBHEHUE U €r0 KOPHHU.

JlpoOHbIe paloHaIbHbIE yPaBHEHHUS.
HepaBeHnctBa ¢ 01HOM EpeMEHHOM.

Pemrenne HepaBeHCTB BTOPOM CTENIEHU C OJJTHON
MePEMEHHOM.

PemeHne HEpaBEHCTB METOIOM MHTEPBAJIOB.
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YpaBHeHus u
HEPaBEHCTBA C JIByMs
MIePEMEHHBIMH.

VYpaBHEHUs ¢ IByMs IEPEMEHHBIMU U UX CUCTEMBI.
YpaBHeHHE ¢ IByMs IEPEMEHHBIMU H €0 Tpaduk.
I'paduueckuii criocoO pemieHus CUCTEM YPaBHCHH.
Pewrenne cucreM ypaBHEHUN BTOPOM CTEIIECHHU.
Pemrenue 3a1au ¢ TOMOIIBIO CUCTEM YPAaBHEHUI
BTOPOU CTEIICHH.

HepaBenctBa ¢ 1ByMsl IEpEMEHHBIMU U UX CUCTEMBI.
HepaseHnctBa ¢ AByMsI IepeMEHHBIMHU.

Cucrembl HEpaBEHCTB C IBYMs IEPEMEHHBIMU.
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[Iporpeccun.

Apudmerndeckast mporpeccusi.
[TocnenoBarenpHOCTH.

Omnpenenenue apupMeTHIecKoil MPOrpecCHH.
dopmyiia n-ro wieHa apupMeTUIECKON MPOTrPECCHH.
@dopMyia CyMMBI IEPBBIX N YJICHOB
apupMeTHIeCKON IPOrpeccum.

I'eomerprueckas nporpeccus.

OmnpeneneHne reoMETPUYECKOM IPOrPECCHH.
®opmyia n-ro 4jaeHa reOMETPUIECKON IIPOrPECCUH.
dopmysia CyMMBI IEPBBIX N WIEHOB T€OMETPUUYECKOU
IIPOTPECCUMN.
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OneMeHThI
KOMOMHATOPUKH U
TEOPUH BEPOSTHOCTH.

DneMeHThl KOMOMHATOPUKH.

[Ipumepbl KOMOMHATOPHBIX 33/1a4.
[IepecranoBku.

Pa3smemenus.

Coueranusl.

HavanbHble cBeIeHUS U3 TEOPUH BEPOSITHOCTEH.
OTHOCHTENbHAS YaCTOTA CIYyYalHOTO COOBITHS.
BeposiTHOCTh paBHOBO3MOKHBIX COOBITHIM
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IloBTOpPEHME

KBanpatuunas ¢hyHKIus. YpaBHEHHS 1 HEPaBEHCTBA
C OJIHOM MEPEMEHHOM.

VYpaBHEHMS U HEPABEHCTBA C ABYMs IEPEMEHHBIMU.
[Iporpeccumu.
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Hrtoro

102

I'eomeTpus 9 knace

Ha3Banue TeMbI
(pa3aena)

Conep:kanue y4e0OHOro MaTepuaa

Koua-Bo
JacoB

BekTopsl.

[TonsiTue BekToOpa.
CnoxxeHue ¥ BBIUUTaHHUE BEKTOPOB.
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YMHOXEHUE BEKTOpa Ha YHCIIO.
[IpuMeHEHHE BEKTOPOB K PEIICHUIO 3a/1a4.

Metoa KoopaMHAT. Koopaunats! BekTopa. 10
[Ipocreiimne 3a1a4u B KOOpIUHATAX.
YpaBHEHHE OKPYKHOCTHU U IIPSMOM.
Pemrenue 3agau.
CooTHomeHune Cunyc, KOCHHYC, TAHT€HC yTJa. 11
Mex1y cTOpoHaMH M | COOTHOLIEHUSI MEXKIY CTOPOHAMHU U yIJIaMU
yrjiamMu TPEYTOJIbHUKA.
TPEyroJbHHUKA. CkanspHoe pOU3BEIEHUE BEKTOPOB.
CxkansipHoe Pewenne 3anau.
Npou3BeleHue
BEKTOPOB.
JumHa okpysxkHocTH | [IpaBUIbHBIE MHOTOYTOJIBHUKH. 11
U IJI0IIAAb Kpyra. JlnrHa OKpYXHOCTH M IIOIIA/b KpyTa.
Pemenue 3amay.
JBHKeHUSI. [TonsiTHE TBHKEHUS. 8
ITapannenbHBIN IEPEHOC U TTOBOPOT.
Pemenune 3anau.
HavanbHbie MHOrorpaHHUKH. 8
CBe/IeHUs U3 Tena v MOBEPXHOCTU BpaIICHUS.
CTepeoMeTPHH.
00 akcnomax 2
IUVIAHUMETPHH.
IHoBTOpEHue. Bexkropsl. MeTon koopaunat. COOTHOIIEHHE MEXTY 10
Pemenue 3axau. CTOpPOHAMHU W yTiaMu TpeyroyibHuka. CKaisipHoe
MIPOU3BEICHUE BEKTOPOB. JlJINHA OKPYKHOCTHU U
mwIonaap Kpyra. JBuxeHus.
Hroro: 68
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