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Beenenue
Pabouas mporpamma o yuedbHomy npeamery «Marematukay (5-9 kimaccel) pazpaboraHa B

COOTBETCTBUM C HOPMATHBHBIMU aKTaMH:

- ®denepanpHblil 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deaepannmy»

(c mocneayoImUMH U3MEHEHHUSIMU );

- @OenepalibHbIl  TOCYIapCTBEHHBIH  OOpa30BAaTENbHBIM  CTaHIAPT OCHOBHOTO  OOILEro

oOpa3zoBanusi, yTrBepxkaeHHOro MuHoOpHayku P® or 17 nexabps 2010 roma Ne 1897 (c

MOCIEAYIOUUMHI U3MEHEHUSIMH ),

- npuka3 Munmncrepcra oopazoBanus u Hayku Poccuiickoit @eneparun ot 31.03.2014 Ne 253

«O0 ytBepxaeHun PenepalibHOTO NepedyHs Y4eOHUKOB, PEKOMEHyEMbIX K UCIIOJIb30BAHUIO MTPU

pean3aluy UMEIOLINX FOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMM HaYaIbHOTO

0011eT0, OCHOBHOT'O 00IIIET0, CPeTHEr0 00IIeT0 00pa3oBaHMs (C MOCIEAYIOIUMA U3MEHEHUSIMU); -

Konnenuus pasButust Maremaruyeckoro oopazosanus B Poccuiickoit @enepanuu, yreepxacHa

pacnopsokenueM [Ipasutenbctsa PO ot 24.12.2013 Ne 2506-p;

- CanurapHo-anuaeMuonornyeckue npasuia U HopMaTuBbl CanlluH 2.4.2.2821-10 «CanutapHo-

SMUAEMHOJIOTHYECKHe TPeOOBaHUS K YCJIOBUSM U OpraHU3aluu oO0ydeHus B 001eoOpa3zoBaTebHbIX

YUPEKACHUAX», yTBepkaeHHbIe [locTaHoBIeHHEeM [ TTaBHOrO TOCYZapCTBEHHOTO CAHMTApHOTO Bpaya

P® o0t 29.12.2010 Ne 189;

- [IpumepHass ocHOBHas oOpa3oBaTenbHas MpOrpaMMa OCHOBHOIO 00IIero o0Opa3oBaHuUA,

ooOpeHa pemeHueM (eaepaabHOro y4eOHO-METOIUIECKOr0 00bEIMHEHUS TT0 00IIeMy 00pa30BaHUIO

(mporokoin 3acenanus ot 08.04.2015 Ne 1/15, B pea. ot 28.10.2015 r. Ne 3/15);

- [Tonoxxenue o pabouell mporpaMMe IO Y4YEOHBIX MPEIMETOB, KYPCOB, pPEATU3YIOLIUX

denepanbHbIe TOCYAAPCTBEHHBIE CTaHAApThl oOmiero oopazoBanuss MBOY «Uymesuikas cpemHss

mikonay ( mpuka3z Ne43/10 ot 02.06.2017 r.);

- OOII OO0 MBOY «YymieBuiikas cpeHss KO

- VYuebHslil mnan MBOY «UymieBuiikas cpeHssl IIKOJIa

- ABTOpCKO# IIporpaMMsl [0 MateMaTuke 11 5-6 kiaccoB, aBTop-coctaButens B.M.JKoxos.— M. :

Mmuemosuma, 2010 rona;

- ABTOpPCKO# IporpaMmMbl 00111€00pa30BaTENbHBIX YUPEXKIEHUH 10 anredpe 7-9 kinaccos, aBTOp

10.H.MakapsiueB.— M.: «IIpocsemenue» 2014 roaa;

- ABTOpPCKOI ITporpamMmMbl 00111€00pa30BaTEIbHBIX YUPEKAECHUH 110 T€OMETPUH, aBTOPOB

JI.C.Atanacsan, B.®.byry30B u npyrue. — M.: «lIpocsemenne» 2013 roaa.

Pabouas nporpamma npeaHa3zHaueHa AJi1 U3Y4eHUS MaTeMaTHKU Ha 0a30BOM YPOBHE.
Y4eOHO-MeTOINYECKUN KOMILJIEKC

1. MaremMatuka. 5 knacc. YueOHUK a7s 0011e00pa3oBaTeNbHbIX yupexaeHuit./ Astopsl: H. 5.

Bunenkun, B.1.)XKoxos, A.C.Yecnokos, C.U. [lIBapudypa. — M.: «Muemo3unay, 2014r.

2. Maremaruka. 6 kinacc. YueOHUK A 0011eo0pa3oBaTenbHbIX yupexkaeHuid./ ABtopsr: H. 5.

Bunenkun, B.1.)XKoxos, A.C.Yecnokos, C.U. [lIBapudypa. — M.: «Muemozunay, 2015r.

3. Anrebpa. 7 xmacc. YueOHMK i 00mIe0oOpa3oBaTeNbHBIX  YUPEKACHUH. /ABTOpHI:
O0.H.Makapsrues, H.I'.'Muntok, K. H. Hemkos, C. b.CyBopoBa. - M.: «IIpocBemenuney, 2016 1.
4, Anrebpa. 8 xmacc. YueOHMK s 0011e00pa30BaTeNbHBIX  yUPEKICHUH. /ABTOPBHI:
FO0.H.Makapsrues, H.I'.'Munmiok, K. H. Hemikos, C. b.CyBopoBa. - M.: «IIpocBemenuney, 2017 1.
5. Anrebpa. 9 kmacc. YueOHMK s 00meoOpa3oBaTeNbHBIX  YUpPEXKIEHUH. /  ABTOpPHI:
10.H.Makapsrues, H.I''Munmiok, K. H. Hemikos, C. b.CyBopoBa - M.: «IIpocBemenue», 2018 .

6. I'eomerpust. 7-9 knaccel. YueOHHK AJisi 0011e00pa30BaTeNbHBIX YUPEXKIACHUN. /| ABTOPBI:

JI.C.Atanacsan, B.®.byry308B u np.- M.- [Ipocsemienue, 2016 r.

B nmepuox upe3BbIYAHBIX CHUTyalluii, IOTOJHBIX YCIOBHMH, BBEACHUS KapaHTHUHHBIX
MeponpusTuid o 3aboneBaemoctu rpunnoM, OPBU u npyrumu MHQEKIMOHHBIMHU 3a00J1€BaHUSIMU,
00pa3oBaTeNbHBIN MPOIECC 10 JAaHHOMY Y4eOHOMY NpEIMETy OCYIIECTBISIETCS C HCIOJIB30BaHUEM
JMCTAaHIIMOHHBIX TEXHOJIOTHH, «3JIEKTPOHHBIX JHEBHUKOBY, COUAIBHBIX CeTell U Apyrux hopm.

1.Il1anupyemble pe3yJibTAaThl OCBOCHUS Y4eOHOI0 MpeaMeTa
1.1. JIm4yHOCTHBIE pe3yJbTaThl
JIM4HOCTHBIMU pe3yJbTaTaMU U3Y4YEHHUS MpeaMeTa «MaTemaTHKay ABISIOTCS ClelyIolIe KauecTBa:
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— YMEHHE SCHO, TOYHO, IPAMOTHO H3JIaraTh CBOM MBICIIH B YCTHOW M NMHCHMCHHON PEYH, TIOHHMATh
CMBICJI IIOCTaBJICHHOM 3a/1a4y, BBICTPAUBAaTh apIryMEHTALUIO, [IPUBOIUTE IIPUMEPHI U KOHTPIPUMEDHI;
HE3aBUCHMOCTh U KPUTHYHOCTDH MBIIILICHHS,

— KpI/ITI/I‘IHOCTb MBIIIJICHUA, yMeHI/Ie paCHO3HaBaTB JIOTUYCCKU HCKOppeKTHBIe BBICKA3bIBaAHUA,
OTJIMYaTh THUIOTE3Y OT (hakTa; - IpeACTaBICHNE O MAaTEMAaTHYCCKOM HayKe Kak cepe 4e0BeYeCcKoi
IEeSITEILHOCTH, 00 JTamax ee

Pa3BUTHSL, O €€ 3HAUUMOCTH ISl Pa3BUTHS [ICBHIIN3AIUH;

- KpEaTUBHOCTDb MBIIICHHS, HHUIIMATUBY, HAXOYUBOCTh, aKTHBHOCTH IIPH PELICHUHA MaTeMaTHYCCKUX
3aJa4; - YMCHHUE KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT YUeOHONH MaTeMaTHYCCKOMN e TEIbHOCTH;

- CIOCOOHOCTh K AMOLIMOHAJIbHOMY BOCIPUSATHIO MaTEMAaTHYECKUX OObEKTOB, 33/]1a4, peIICHUl,
paccyxaeHU.
1.2. MeranpeameTHble pe3yJibTaThl

Perynstusnabie YV ]|
— CaMOCTOSITEIbHO OOHAPYKHUBATh U (POPMYJIMPOBATH YUEOHYIO IPOOIEeMy, ONPEAEATh Lielb yueOHO
NeSITeIbHOCTH, BEIOUPATh TEMY IIPOCKTA;
— BBUIBUraTb BEPCUM peIIeHUs MpoOJeMbl, OCO3HaBaThb (M WHTEPHPETHUPOBATH B ciydvae
HE0OXOMMOCTH) KOHEUHBIH pe3yibTaT, BEIOUpaTh CPECTBA JOCTHXKEHUS LU U3 IPEIOKEHHbIX, a
TaK)K€ UCKaTh UX CAMOCTOSITEIIBHO;
— COCTaBJIATh (MHAMBUYAIbHO UJIH B IPYIIE) IUIaH PELIeHUs IPoOaeMbl (BBIIIOIHEHUS IPOEKTA);
— B IMAJIOTE C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOATEIbHO BEIPAOOTAHHBIE KPUTEPUH OLICHKHU.
— noAOupaTh K K101 npobieMe (3a1a4e) aleKBaTHYIO € TEOPETUUECKYIO MOJIEIb;
— paborasi o NpPeUI0KEHHOMY WJIM CaMOCTOSITENIbHO COCTABJIEHHOMY ILJIaHY, UCIOJIb30BAaTh HApsAIY C
OCHOBHBIMM U JONOJHMUTENIbHBIE CpeicTBa (ClpaBOYHAs JUTepaTypa, CJIOXKHbIE MPUOOPSI,
KOMITBIOTED);
— IJIAHUPOBATh CBOIO MHANWBUYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;
— cBOOO/IHO MOJIB30BaTHCS BHIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKH, UCXO/Isl U3 LIeNI U
UMEIOIUXCS KPUTEPHUEB, pa3iinyasi pe3ysibTaT U CIOCOOb! AEHCTBUI;
— B XOJI€ MPE/ICTaBICHUS MPOEKTA J1aBaTh OLIEHKY €ro pe3yibTaTaM;
— CaMOCTOSITEIIbHO OCO3HABATh MPUYMHBI CBOETO yCIleXa UM HeyCreXa M HaXOAUTh CIIOCOOBI BBIXOa
U3 CUTYyalluu HEYCIIEXA;
— YMETb OLICHUTh CTENEHb YCIEIIHOCTH CBOEH MHIMBUAYaAbHONW 00pa30BaTebHON
nesTenbHOCTH. I1lo3HaBaTenbHbIe Y'Y /]
— aHAJIM3UPOBATh, CPAaBHUBATh, KJIacCU(UIMPOBATH U 00001IaTh (PAKTHI U SIBICHUS;
— OCYUIECTBJIATh CPABHEHUE U KIacCU(UKAIINIO, CAMOCTOSATENIBHO BHIOWPAst OCHOBAHUS U KPUTEPUU
JUISl YKa3aHHBIX JIOTHYECKHUX OIepaluii;
— CTPOUTH JIOTHYECKH 0OOCHOBAHHOE PACCYX/IEHUE, BKIIIOYAIOIEe YCTAHOBIEHUE TPUUUHHO-
CIIEICTBEHHBIX CBSI3EH;
— C03/1aBaTh MaTEMaTHYECKHUE MOJIENH;
— COCTaBJISTh T€3UCHI, pa3INYHbIE BUBI TUIAHOB (IIPOCTHIX, CIIOKHBIX U T.IL.);
- npeoOpa3oBbIBATh MH(OPMAIIMIO U3 OJHOTO BUJA B PYroi (TabiuIly B TEKCT, JUAarpaMmy | Ip.);
— YMETh ONpeAeNsiTh BO3MOKHbIE HCTOUHUKH HEOOXOIMMBIX CBEACHUN, TIPOU3BOAUTH TOMCK
uH(pOpMalli1, aHAJTU3UPOBATh U OLIEHHUBATH €€ T0CTOBEPHOCTH;
— caMOMY CO3/1aBaTh UCTOYHUKHU MH(POPMAIUU Pa3HOT0O THIA U JUIS Pa3HbIX ayAUTOPHii, cOOI0aaTh
MH(OPMaLMOHHYIO TUTHEHY U TIpaBHUJia HHPOPMAIIMOHHOMN 0€30MacHOCTH;
— YMETb UCIOJIb30BaTh KOMIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUHN KaK HHCTPYMEHT IS
JIOCTHKEHUS CBOUX LIEJIEH;

— UCNOJIb30BaHUE MATEMAaTUYECKUX 3HAHUMN I PELLIEHUS PA3IMUHBIX MAaTEMATUYECKUX 3a/1a4 U
OLICHKH IOJY4EHHBIX PE3YJIbTaTOB.
Kommynukatusueie YV /1:
— CaMOCTOSITEIIbHO OPTaHU30BbIBAaTh YU€OHOE B3aMOAEHCTBHE B IpyIIie (ONpeAessaTh OOLIMe e,
JIOrOBapHUBATHCS APYT € APYTOM U T.1.);
— OTCTanBasi CBOIO TOUKY 3pEHHsI, IPUBOANUTh apIyMEHTBI, HOATBEPKIas UX (PaKTaMu;
— B IUCKYCCUU YMETh BBIIBUHYTh KOHTPAPIryMEHTHI;



— YYHUTBHCSI KPUTUIHO OTHOCHTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABATH OMTHOO0YHOCTh
CBOEro MHEHHUsI (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

— MOHUMAs TTO3UIIMIO APYTOro, pa3inyaTh B €r0 pe4n: MHEHHE (TOYKY 3pEHUs), JOKa3aTeIbCTBO
(aprymeHTsI), (haKThbl; TUIIOTE3bI, AKCHOMBI, TCOPHUH;

— YMETb B3TJISIHYTh Ha CHTYAIlMIO C HHOM MO3UIIMU U IOTOBAPUBATHCS C JIIOJBMH WHBIX

no3unui. [IpenMeTHbIe pe3yabTaThl H3y4eHUs Kypca «MaremaTukay:

- oBJIaieHHe 0a30BBIM MOHSATHUIHBIM arlapaToM 0 OCHOBHBIM pa3ieiaM COJCpKaHus, TIPEACTaBICHNE
00 OCHOBHBIX U3y4aeMbIX MOHATHIX (YUCII0, TeOMeTpHuecKas purypa, ypaBHeHHE, PYHKIUS,
BEPOSITHOCTb) KaK BKHEUIIIMX MaTEMAaTUICCKHX MOJECIISIX, TTO3BOJISIFOIUX ONUCHIBATh U H3y4aTh
peabHbBIE MPOLIECCHI U SIBJICHUS, - YMEHHE Pad0TaTh C MAaTEMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh,
U3BJICKATh HEOOXOAUMYIO

UH(POPMAIINIO), TPAMOTHO MPUMEHSTh MATEMATUICCKYIO0 TEPMHUHOJIOTHUIO U CHMBOJIUKY, UCTIOJIh30BATh
pa3MyHbIe SI3BIKM MAaTEeMaTUKH; - YMEHHUE MPOBOANUTH KiacCu(UKAIUH, JOrHYeckre 000CHOBaHMS,
JI0Ka3aTebCTBa MATEMATHYECKUX YTBEPIKICHUH;

- YMEHHE pacno3HaBaTh BU/Ibl MATEMAaTUYECKUX YTBEPKACHUN (AKCUOMBI, OIIPEIEICHMSI, TEOPEMBI U
Ip.), IpSMbIe U 0OpaTHBIE TEOPEMBI; - Pa3BUTHE MIPEJCTABICHUN O YUCIIE U YUCIOBBIX CUCTEMAX OT
HAaTypaJbHBIX J10 JEUCTBUTENBHBIX
4yCell, OBJIAJCHUE HAaBBIKAMH YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAIbHBIX BEIYMCIICHHN;
- OBJIaJIEHUE CUMBOJIBHBIM I3bIKOM QJIre€Ophl, IPUEMAMHU BBIIIOJTHEHUS TOXK/IECTBEHHBIX
peoOpa3oBaHuil pallMOHAIBHBIX BBIPAKEHUM, pEIlICHUs] ypaBHEHUN, CUCTEM ypaBHEHUI, HEPABEHCTB
Y CUCTEM HEPaBEHCTB, YMEHUE UCIIOJIB30BATh UCK KOOPAUHAT HA IJIOCKOCTH JUJIl HUHTEPIPETALNN
ypaBHEHHIA, HEPABEHCTB, CHCTEM, YMEHHUE MPUMEHATH alire0pandeckue mpeoOpa3oBaHus, anmapaT
YPaBHEHHUI U HEPABEHCTB AJIS PELIEHUS 3a7a4d U3 PA3IMUHBIX Pa3/ieIoB Kypca; - OBJIaJEHUE CUCTEMOM
(GYHKLIMOHAIBHBIX NOHATHH, (PYHKIIMOHAJILHBIM SI3bIKOM M CUMBOJIMKOM,
yYMEHHUE Ha OCHOBE (DYHKIIMOHAIbHO-TpaUUECKUX MPEJICTaBICHUN ONUCHIBATh U aHAIN3UPOBATh
peasibHbIE 3aBUCUMOCTH; - OBJIaJICHHE OCHOBHBIMH CIIOCOOAMU MPECTABICHUS U aHAIN3a
CTaTUCTUYECKUX JAHHBIX; HATMYHE
IPEJICTAaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peaIbHOM MHUPE U O Pa3IMYHbIX CIIOCOOaX MX
U3Y4YEHUS, O BEPOATHOCTHBIX MOJECIIAX; - OBJIAJCHUE T€OMETPUUECKHUM SI3bIKOM, YMEHHUE UCIIOJIb30BATh
€ro Juisl ONIMCAHMS IIPEIMETOB
OKPY’KalOIIEero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUIN U N300pa3UTENbHBIX YMEHHH,
NpUOOpETEeHNE HABBIKOB TEOMETPUUYECKUX MOCTPOEHUIL; - YCBOCHHE CUCTEMATUYECKUX 3HAHUH O
IUIOCKUX (PUTypax U UX CBOMCTBAX, a TAK)KE Ha HATJISAHOM
YPOBHE — O IIPOCTEUIINX IIPOCTPAHCTBEHHBIX TEaX, YMEHUE IPUMEHATh CUCTEMATUYECKUE 3HAHUS O
HUX JUIsl PEIIEHNS TEOMETPUUECKUX U TPAKTUYECKUX 3a]a4; - YMEHHS U3MEPATH JJIMHBI OTPE3KOB,
BEJIMUYMHBI YTJIOB, UCIIOJIb30BATh (DOPMYIIBI 111 HAXO0XK/IEHUS IEPUMETPOB, IUIoNIaield 1 00bEMOB
reOMEeTPUUYECKUX PUTYp;
- YMEHHE IPUMEHATH U3yUYEHHBIE TIOHATHS, PE3YJIbTAThl, METOMBI JUIsl PEIICHUS 3a7a4 IPaKTHUECKOTO
XapakTepa M 3aJa4 U3 CMEXHBIX TUCIHUIUIMH C HCIOJIb30BAaHWEM MpU HEOOXOIMMOCTH CIIPABOYHBIX
MaTepHaJIOB, KAIBKYJIATOPA, KOMIBIOTEPA.
1.3. IlpeameTHbIE pEe3yJabTATHI
BrimyckHuk HayduTcs B 5-6 kinaccax (sl UCIIONIB30BaHUS B IOBCEAHEBHOM XKU3HU U

o0ecrieyeHns BO3MOXKHOCTH YCIIEIIHOTO MPOIODKEHUs 00pa3oBaHMs Ha 0a30BOM YpPOBHE)
— OnepupoBath Ha 6a30BOM YPOBHE MOHATHSAMHU: MHOXKECTBO, JJIEMEHT MHOXKECTBA, IIOJAMHOXKECTBO,

IIPUHA/JIEKHOCTD;
— 3aJ1aBaTh MHOYKECTBA IIEPEUYHCIICHUEM UX IJIEMEHTOB;
— HaxXOIMTh MepeceyeHne, 00beAMHEHUE, TOJIMHOKECTBO B IPOCTEHUIIINX CUTYALIUAX.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYTUX NPeIMETOB:
— Ppacno3HaBaTh JIOTMUECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucaa
— OmnepupoBath Ha 6a30BOM YpOBHE MOHATUAMU: HATYypaIbHOE YHUCIIO, LIEJI0e YUCII0, OOBIKHOBEHHAs

IpoOb, necsaTuyHast ApoOb, CMEIIAHHOE YHCIIO0, PAIIMOHAIBHOE YHCIIO;
— HCIMOJb30BaTh CBOMCTBA YHCEN U MTpaBUIIA JEHCTBUI C pallMOHAIBHBIMU YHUCIAMU IIPU BBIIIOJIHEHUN

BBIYHCIICHUI;
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— HCMOJIb30BATh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BHIMOJHEHUN BBIYUCICHUN U PEIICHUU
HECJIOKHBIX 33714,

— BBIIOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX YHCEJ B COOTBETCTBUU C IPABUIIAMU;

— CpaBHUBATh PAllMOHAJIbHBIE YUCIIA.
B noBcenHeBHOI KU3HN U IPH U3YYEHUH APYTUX NPeIMETOB:

— OLIEHUBATh PE3yJIbTaThl BBIYMCICHUN IPU PEILIEHUU IPAKTUUECKUX 3aau;

— BBINOJIHATH CPAaBHEHHUE YHMCEJl B PEAJIbHBIX CUTYalUX;

— COCTaBJISITh YUCIJIOBbIE BHIPAKEHUS IPU PEILICHUHU MPAKTUUECKUX 33/1a4 U 33/1a4 U3 APYTUX YUeOHBIX
MIPEAMETOB.
CraTncTHKA M TeOpHs BePOSITHOCTEH

— IlpencraBnate JaHHBIE B BUE TAOJIULI, AUATPAMM,

— YUTaTh UHPOPMALIUIO, IPEICTABICHHYIO B BUI€ TaOIHIIbI, THATPAMMBI.
TexcroBble 3axaun

— Pemarte Hecl10KHbBIE CIO)KETHBIE 33/1a4U Pa3HbIX TUIIOB HAa Bce apuMeTHUUECKUE ACHCTBUS,

— CTPOMTH MOJIEIIb YCJIOBUS 3a/1a4M (B BUJIE TaOJIUIIbI, CXEMBI, PUCYHKA), B KOTOPO JaHbl 3HAUEHUS
JBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMUYMH, C LI€JbI0 IOUCKA PELICHUS 33a4H;

— OCYILECTBJIATH CIIOCOO NOKCKA PEIICHU 3a/1a4H, B KOTOPOM PacCyJAEHHUE CTPOUTCS OT YCIOBUS K
TpeOOBAHHUIO WM OT TPEOOBAHHMS K YCIOBHIO;

— COCTaBJIATH IJIaH PEUICHUS 33/1a4U;

— BBIACIIATH 3TAIbl PEIICHUS 3a7a4H;

— MHTEPIPETUPOBATH BHIYUCIUTEIbHBIE PE3YIbTAThI B 33/1a4€, UCCIIE0BATh [TOJIyYEHHOE PEIICHNE
3a/1a4y;

— 3HATh pa3lInye CKOPOCTEl 00bEKTa B CTOSTUEH BOJIE, TPOTUB TEUCHUS U 0 TEUCHUIO PEKU;

— peuiath 3a/1a4l Ha HaXOXACHHUE YacTH YKCJIa M YUCIIa [0 €T0 YacTH;

— peuiathb 3a/1a4M pa3HbIX TUIOB (HA paboOTy, HA MOKYIIKH, HA JABHKEHHUE), CBSI3BIBAIOIINX TPU
BEJIMYMHBI, BBIIEIATH ATH BEJIUMYUHBI U OTHOLIEHUS MEKIY HUMU;

— HaXOJWUTb IPOLEHT OT YMCIIA, YUCIIO M0 MPOLEHTY OT HETO, HAXOIUTh MPOLICHTHOE OTHOIIEHNE
JBYX YHCEJ, HAXOUTh MPOLICHTHOE CHUKEHUE WU IIPOLIEHTHOE TOBBIIICHNE BEIIMUNHBI,

— peuatb HECJIOXKHBIE JIOTHYECKHE 3aJa4d METOJIOM PACCyXACHUM.
B noBcegHeBHOM KM3HU U NIPH U3YYEeHUHU APYTUX NPeIMeTOB:

— BBIJIBUTaTh TUIIOTE3bl O BOZMOXKHBIX MPEAETbHBIX 3HAUEHUSIX UCKOMBIX BEIMUYUH B 3aj1aue (J1enarhb
MIPUKUIKY)
Harnsanas reomerpus. I'eomerpuyeckue Gpurypsi

— OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMH: (PUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd, JOMaHasd,
yroJl, MHOTOYT'OJIbHUK, TPEYTOJIBHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIbHUK U KBaJpaT, OKPYKHOCTh
U KpyT, NPAMOYTOJIBbHBIN Mapajuienenunes, Kyo, map. M3o0paxars nzydaemble GUIrypsl OT PYKH U €
MTOMOUIBIO JTMHEUKH U TUPKYJIS.

B noBceHeBHOM KU3HM M TIPH M3YYCHHH APYTUX NPEIMETOB:

— peuiath NpaKkTUYECKUE 33/1a4 C IPUMEHEHHEM MTPOCTEHIINX CBOMCTB (uryp.
N3mepenus u BbIYMCICHUS

— BBINOJIHATH U3MEPEHUE IJINH, PACCTOSHUH, BEIMYUH YTJIOB, C TOMOIIbI0 HHCTPYMEHTOB AJIs1
W3MEPEHUH JIJIUH U YIJIOB;

— BBIYUCIIATH IJIOLAAN IPSIMOYTOJIbHUKOB.
B noBceaHeBHOI KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:

— BBIYMCIIATH PACCTOSIHUS HA MECTHOCTH B CTAaHAAPTHBIX CUTYaLUsX, IJIOLIAN IPSIMOYTOJIbHUKOB;

— BBINOJIHATH MIPOCTEHNIIINE TOCTPOCHUS U U3MEPEHHSI Ha MECTHOCTH, HEOOXOIUMBbIE B peaIbHON
KU3HU.
HcTropust MaTeMaTUKHU

— OIIUCHIBAaTh OTAEIBHBIE BBIIAIOIINECS PE3YIbTAThI, IOTYYEHHBIE B XO/1€ Pa3BUTUSI MAaTEMATUKH KaK
HayKU;

— 3HATh IPUMEPHI MATEMATUYECKNUX OTKPBITUI U UX aBTOPOB, B CBSA3U C OTEYECTBEHHON U BCEMUPHOMN
HCTOPUEM.
BbInyCKHUK MOJYYHUT BO3MOKHOCTh HAYUYUThCS B 5-6 Kyaccax (/151 odecnevyeHust
BO3MO’KHOCTH YCIIEIIHOTO NPOAOJIKeH!sI 00pa3oBaHusi Ha 6230BOM U YIJIy0JIeHHOM YPOBHSIX)
DJIeMEHThI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH
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OnepupoBaTh MOHATHIMH: MHOXXECTBO, XapaKTEPUCTUKHA MHOXKECTBA, DJIEMEHT MHOXECTBA, ITyCTOE,
KOHEUYHOE ¥ OECKOHEUYHOE MHOXKECTBO, TTOJIMHOXKECTBO, TPUHAIICKHOCTD,

OTPEIEIATh TPUHAIICKHOCTH JIEMEHTa MHOXKECTBY, OOBEAMHEHUIO U MTEPECCUCHUIO MHOYKECTB;
3a/1aBaTh MHOKECTBO C TTOMOIIBIO TIEPEUMCIICHHUS AIIEMEHTOB, CIOBECHOTO OTTMCAHUSI.

B nmoBceaHeBHOI#1 KU3HN U IPH U3YYEHUH APYTUX MPeIMETOB:

pacro3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BhICKA3bIBAHMUS;

CTPOUTD LIETIOYKH YMO3AKJIIOUEHU Ha OCHOBE UCIIOJIb30BaHUS IMPABUII JIOTHKH.

Yucaa

OrnepupoBarTh MOHATUSIMU: HATYpPaJIbHOE UYKCIIO0, MHOXKECTBO HATYpaJIbHBIX YHUCEN, IIEJI0€ YHUCIIO,
MHOXECTBO IIEJIBIX YHCEN, OOBIKHOBEHHash JpoOb, JeCATHYHAS JpoOb, CMEIIaHHOE YHCIIO,
palMOHAIBHOE YKCIIO, MHOXECTBO pAlMOHAIBHBIX YHCEJ, TEeOMETpUYecKass HHTepIpeTanus
HaTypaJIbHBIX, IIEJIbIX, PAIlHOHAIbHBIX;

MMOHUMAThH U OOBSCHATH CMBICII TTO3UITMOHHON 3aITUCH HATYPAThHOTO YHCIIA;

BBITIOJIHATH BBIYUCIICHHUS, B TOM YHCIIE C UCIIOJIb30BAaHUEM MTPUEMOB PAIIMOHAIILHBIX BBIUYMCICHUH,
000CHOBBIBAThH AJITOPUTMBI BBITTOJTHCHUS ACHCTBU;

WCII0JIb30BaTh MMPU3HAKYU ACIUMOCTU Ha 2,4, 8, 5,3, 6,9, 10, 11, cymMbl 1 IpOU3BEACHUS YHUCEI
P BBITIOJIHEHUH BBIYMCIICHUH M PEIICHUH 3a/1a4, 0OOCHOBBIBAThH NMPU3HAKHU JCITUMOCTH;
BBITIOJTHSATH OKPYTJICHHE PAIlMOHATIBHBIX YUCEI C 33JJaHHONH TOYHOCTHIO;

YHOPSIIOYMBATH YUCIIA, 3alTUCAHHBIC B BUJIE OOBIKHOBEHHBIX M JIECATUYHBIX POOEH;

Haxoauth HOJI u HOK umcen u ucnosib30BaTh UX MPU PEIICHUH 3371a;.

OTepUPOBATH MOHATUEM MOIYJb YUCIIA, TEOMETPUUYECKAs UHTEPIIPETAIUS MOIYJIS YHUCIIA.

B noBcegHeBHOI KM3HU U NPH U3YYEHUHU APYTUX MPeIMETOB:

MPUMEHSITH MTPaBUIIA TPUOIMKCHHBIX BEIYUCIICHHUH MTPU PEIICHUH MTPAKTUYECKUX 3a7a49 U PEIICHUH
3a/1a4 APYyrux y4eOHbBIX MPEIMETOB;

BBITIOJTHATH CPaBHEHHUE PE3y/IbTaTOB BHIUMCICHUI TP PEIICHUN MPAKTHUYECKUX 3a7a4, B TOM YHCIIe
MPUOTMKEHHBIX BBIUMCIICHHUIA;

COCTABJISITh YHCIIOBBIE BBIPAXKEHUS U OLIEHUBATh UX 3HAUEHUS IPU PEIICHUH NMPAKTUUECKUX 3a1a4 U
3a/1a4 U3 IPYruX y4eOHbBIX MPEAMETOB.

YpaBHeHHS U HEPABEHCTBA

OmnepupoBaTh MOHIATUSIMHU: PABEHCTBO, UNCIIOBOE PABEHCTBO, YpaBHEHUE, KOPEHb YPaBHEHUS,
pelieHne ypaBHEHHsI, YUCIIOBOE€ HEPABEHCTBO.

CTaTuCTHKA U TeOpHs BEPOSITHOCTEl

OnepupoBarh MOHATHAMH: CTOJIOYATHIE U KPYTOBbIE JUArpaMMbl, TAOIUIIBI JaHHBIX, CPEIHEE
apu(pMeTHYECKOE,

W3BJIEKaTh, HH(OpMAIUIO, IPEACTABICHHYIO B TAOJINIIAX, HA AUarpaMMax;

COCTaBJIATh TAOIHIIBI, CTPOUTH JUArpaMMbl HA OCHOBE JIaHHBIX.

B noBcexHeBHOI KU3HN U TPH U3YYEHUU JAPYTUX NPeIMETOB:

W3BJIEKATh, UHTEPIIPETUPOBATH U MIPEOOPA30BHIBATH MHPOPMAITUIO, PEACTABICHHYIO B TA0IHIIAX U
Ha JUarpaMMax, OTPa)karolllyl0 CBOMCTBA U XapaKTEPUCTUKU PEabHBIX MPOLIECCOB U SBICHUM.
TexkcToBBIE 321aUN

Pemate mpocThie U CIIOXKHBIC 3a7]a91 PA3HBIX THUIIOB, a TAK)KE 3aa9U MOBBIIIICHHOW TPYIHOCTH;
HCII0JIb30BaTh Pa3HbIE€ KPATKHUE 3aIIMCH KaK MOJIENTM TEKCTOB CJIOKHBIX 3a7a4 JUIsl IOCTPOSHUS
MOMCKOBOM CXEMbI U PEIICHUS 3a]1a4;

3HATh U IPUMEHATH 00a crocoba moucka pereHus 3a1ad (0T TpeOoBaHUS K YCIOBHUIO M OT YCIOBHS
K TpeOOBaHUIO);

MOJICIMPOBATH PACCYKIEHUS MPU TTOUCKE PEIICHUS 3a1a4 C TTOMOIIBIO Tpad)-CXeMBbI;

BBIJICJISITh ATAMbI PEIICHUS 337a41 U COACPKAHNE KaXK]IOTO ATarna;

WHTEPIPETHPOBATH BHIYUCIUTEIbHBIC PE3YJIbTATHI B 33/1a4€, HCCIICOBATh MOJIYYEHHOE PEIICHUE
3a7a4H;

aHAJIM3UPOBATh BCEBO3MOIKHBIE CUTYAI[UU B3aHMMHOTO PACIIONIOKEHHS JBYX OOBEKTOB U M3MECHECHHE
UX XapaKTEpUCTUK IMPU COBMECTHOM JIBHXKEHHH (CKOPOCTh, BPEMsl, PACCTOSIHUE) MPU PEIICHUU
3a/1a4y Ha ABMKEHUE IBYX OOBEKTOB KaK B OJTHOM, TaK U B IIPOTUBOIIOJIOKHBIX HAMPABIICHUSX;
HCCIeA0BaTh BCEBO3MOXKHbBIE CUTYALMH MPU PEIICHUH 3a]a4 Ha IBUXKEHUE 10 PEKE, pacCCMaTPUBATh
pa3HbIe CUCTEMBI OTCUETA;

pemaTs pa3HOoOOpa3HbIE 3a/1a4U «HA YaCTH»,



peraTh 1 000OCHOBBIBATH CBOE pEIICHUE 3a/1a4 (BBIICISATh MAaTEMAaTUYECKYIO OCHOBY) Ha
HAXO0XJICHHUE YaCcTH YKCIa M YUCIIA [0 €0 YacTH Ha OCHOBE KOHKPETHOI'O CMbICa IPOOH;
OCO3HABaTh U OOBSCHATh WACHTUYHOCTH 3a/1a4 Pa3HbIX THUIIOB, CBSI3bIBAIOIIMX TPHU BEJIMYUHBI (Ha
paboTy, Ha TMOKYNKH, HAa JBUXXCHHE), BBIACIATH ITH BEIWYMHBI M OTHOLICHHUS MEXIYy HHMH,
MPUMEHSTh UX MPU PEUICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4H YKa3aHHbBIX TUIIOB.

B noBcegHeBHOM JKM3HHM U IPH U3Y4YEeHUH APYTUX NPeIMeETOB:

BBIJICJISITh NIPU PELICHUH 3a/1a4 XaPAKTEPUCTUKU pacCMaTPUBAEMOM B 33J1a4€ CUTYallUH, OTINYHBIC
OT peaJbHBIX (T€, OT KOTOPHIX aOCTParupoBajKCh), KOHCTPYHPOBATh HOBBIE CHTYAallMd C Y4ETOM
3TUX XapaKTEPUCTHK, B YACTHOCTH, IIPU PELIECHUHU 33124 Ha KOHUEHTPALUHU, YIUTHIBaTh INIOTHOCTH
BELIECTBA;

peuiaTh ¥ KOHCTPYMPOBATh 33/1a4l HA OCHOBE PACCMOTPEHHUSI peaIbHbIX CUTYyallui, B KOTOPHIX HE
TpeOyeTcst TOUHBIN BBIYMCIUTEIbHBIN pe3yabTar;

peuaTh 3aja4M Ha IB>KEHHE 110 PEKE, pacCMaTpUBasi Pa3HbIE CUCTEMbI OTCUETA.

Harnsanas reomerpus. I'eomerpuyeckue purypsl

W3Bnekarb, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HHGOPMAIIUIO O TEOMETPUUECKHUX QUTYpaX,
MPEACTABICHHYIO Ha YepTexax;

n300paxkaTh U3y4aembie (PUTYPBI OT PYKH U C TOMOIIbIO KOMIIBIOTEPHBIX HHCTPYMEHTOB.
HN3mepeHus u BIYMCICHUS

BBIIIOJIHATH U3MEPEHUE JUINH, PACCTOSHUN, BEJIMUUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB IS
MU3MEPEHUH JIIUH U YIJIOB;

BBIYUCIIATH IJIOIIAU NPSIMOYTOJIbHUKOB, KBaIPATOB, 00bEMBI IIPSIMOYTOJIbHBIX apauIeIeIUIIEA0B,
KyOOB.

B noBcegHeBHOM JKM3HM U NIPH U3Y4YEeHUH APYTUX NPeIMeETOB:

BBIYHUCIISITh PACCTOSIHUSA HA MECTHOCTH B CTAHJAPTHBIX CUTYaLUsX, IJIOIIAAN YYACTKOB
MPSIMOYTOJIbHON (hOPMBI, 00bEMbI KOMHAT;

BBINOJIHATH MPOCTEHIINE TOCTPOESHUSI HA MECTHOCTH, HEOOXOMMBbIE B PeaIbHOM JKU3HU;

OLIEHHUBATh pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUpA.

Hcropusi MaTemaTuKu

XapakTepru30BaTh BKJIAJ] BBIJAIOUINXCS MaTEMAaTUKOB B Pa3BUTHE MaTEMATUKU U MHBIX HAyYHBIX
obacTei.

BeinmyckHuk HayuuTes B 7-9 Kiaccax (VI HCIIOIb30BAHUS B NOBCEIHEBHOM KU3HU H
olecrieyeHUs] BO3MOKHOCTH YCIIELIIHOTO MPOAO0JIKEeHUsI 00pa30oBaHusA Ha 6230BOM

YPOBHE) DJIeMEHThI TEOPHH MHOKECTB M MATEMATHYECKOM JIOTHKHU

OnepupoBath Ha 6a30BOM YPOBHE MOHSATUSAMU: MHOKECTBO, JIEMEHT MHOKECTBA, TOJAMHOXKECTBO,
MIPUHA/IJIEKHOCTD;

3aJ1aBaTh MHOKECTBA MEPEUHCIECHUEM UX DJIEMEHTOB;

HaXO/UTh NepecedeHne, 00beAMHEHNE, TOIMHOXKECTBO B IPOCTEUIINX CUTYalLUsX;

oTnepupoBaTh Ha 0a30BOM YpPOBHE MOHITHUSIMU: ONPEJEIICHNE, aKCHOMa, TeOpeMa, J0Ka3aTeNIbCTBO;
IIPUBOJUTH IPUMEPHI U KOHTPIPUMEPBI JJIs1 TOATBEPKIEHUS CBOUX BbICKa3bIBaHHM.

B noBcegHeBHOM JKM3HU U NIPH U3Y4YCHUH APYTUX NPEAMETOB:

UCIOJIb30BaTh IpauyecKoe MpeiCTaBIeHHEe MHOXKECTB ISl OMMCAHMSI pealIbHBIX MTPOLIECCOB U
SIBIIGHUH, IIPU PELICHUH 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB.

Yucaa

OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHSIMHU: HATypaJbHOE YHCIIO, IIEJI0€ YHCII0, OOBIKHOBEHHAsS
npobb, JecsTUYHas JApoOb, CMellaHHas JpoOb, palMOHAIBHOE YHCIO, apuPMeTHUECKUn
KBaJIpaTHBIN KOPEHB;

HCII0JIb30BaTh CBOMCTBA YMCEI U MPaBUJIa IEHCTBUIN IIPU BHIIIOJHEHUH BBIYUCIICHUI;

HCIMOJIb30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 1ipu BBINOJIHEHUH BBIYUCIEHUA U PEIICHUT
HECJIOXKHBIX 3a/1a4;

BBIITOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUH C ITPaBUIIAMU;

OLICHMBATh 3HAYEHUE KBAAPATHOIO KOPHS U3 MOJOKUTEIBHOIO 1IEJIOT0 YNCIIa;

pacno3HaBaTh PallMOHAIBHBIE U HPPALlMOHAIBHBIC YHCIIA;

CpaBHMBATh YHUCIIA.

B noBcenHeBHO# KU3HU U IIPU M3YYEHUH APYTUX IPeIMETOB:

OLICHUBATh PE3YJbTAThl BBIUNCICHUN ITPU PEIIEHUN IPAKTUYECKUX 3a7a4;
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BBITIOJIHATh CPABHEHUE YHCEN B PEAJIBHBIX CUTYALHAX;

COCTABJISATH YMCIIOBBIC BBIPAKEHHSI ITPH PEILICHUH MPAKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX Y4eOHBIX
IIPEIMETOB.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

BbINONHATE HECIOKHBIE MPEoOpa3oBaHUs JI BBIUMCIICHHUS 3HAYEHUH YHCIIOBBIX BBIPAXKECHUH,
COJIEpKaIllMX CTENEHU C HaATypaJbHbIM IIOKA3aTeleM, CTENEHU C LENbIM OTPULIATEIbHBIM
IIOKAa3aTeNeM;

BBINOJIHATH HECJIOXKHBIE ITPE0Opa30BaHNUs LEJIbIX BBIPAXKEHUN: PACKPBIBaTh CKOOKH, TPUBOJAUTH
110JI00HBIE ClIaraeMble;

MCIOJIB30BaTh (POPMYIIBI COKPALICHHOTO YMHOKEHHUS (KBaJApaT CyMMBbI, KBapaT pa3HOCTH,
Pa3HOCTb KBAAPATOB) Ul YIPOIIEHUS BBIUUCICHUM 3HAUEHUI BBIPAXKEHUN;

BBITOJIHATEH HECIOXKHBIE TPe0Opa3zoBaHus APOOHO-ITMHEHHBIX BHIPAKEHUH U BEIPAKEHUH C
KBa/IpaTHBIMU KOPHSIMH.

B noBcegHeBHOM KM3HHM U NIPH U3Y4YECHHHU APYTUX NPEIMETOB:

IIOHMMATh CMBICJI 3allUCH YHCJa B CTAHAAPTHOM BUJIE;

OIlepUpOBaTh Ha Ha30BOM YPOBHE MOHATHUEM «CTaHIAAPTHAS 3aIIUCh YUCIIA.

YpaBHeHus U HEpaBeHCTBA

OnepupoBarh Ha 0a30BOM YpOBHE MOHATHSMM: PAaBEHCTBO, YHUCIOBOE PaBEHCTBO, ypaBHEHHE,
KOpPEHb YpaBHEHMsI, pEIICHUE YpaBHEHMs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEIIECHUE
HEPABEHCTBA;

IIPOBEPSATH CIPABEUINBOCTH YUCIIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JMHEHHbIE HEPAaBEHCTBA U HECIIOJKHBIE HEPABEHCTBA, CBOASILNECS K TMHEUHBIM;

pelaTh CUCTEMbI HECJIO0KHBIX JIMHEMHBIX YPaBHEHUN, HEPABEHCTB;

IIPOBEPATH, SIBJIACTCS JIM JAaHHOE YMCIIO PELICHUEM YPaBHEHUS (HEPaBEHCTBA);

pelarh KBaJpaTHble ypaBHEHHS 0 (opMyJie KOPHEN KBaIpaTHOI'O yPaBHEHUS;

n300pakaTh peIIeHUs] HEPABEHCTB M UX CUCTEM Ha YUCIIOBOM MPSAMOH.

B noBcegHeBHOM KM3HHM U NIPH W3Y4YCHUH APYTUX NPEIMETOB:

COCTaBJIATh U pellaTh JUHEWHbIE YPAaBHEHUSI IIPH PEIICHUHU 3a]1a4, BOSHUKAIOIIUX B APYTUX
y4eOHBIX IpeaMeTax.

DOyHKIUHT

HaxoauTs 3HaueHune QyHKIMU MO 33JJaHHOMY 3HAUEHUIO apryMeHTa;

HaXO/UTh 3HaUEHHE apryMeHTa M0 3aJaHHOMY 3HAYeHUIO (YHKIIMU B HECIOKHBIX CUTYallUsX;
OTIpEEIATH MOJI0KEHUE TOUKH 110 €€ KOOpAWHATaM, KOOPJIMHAThI TOUKHU IO €€ MOJI0KEHUIO Ha
KOOPJIMHATHOM MIIOCKOCTH;

10 TpaduKy HaXOAUTh 00JIACTh ONPEEIIECHNS, MHOXKECTBO 3HAYEHUHN, HYIU (QYHKIUHU, TPOMEKYTKU
3HAaKOIOCTOSIHCTBA, MPOMEXXYTKH BO3pacTaHusl U yObIBaHUS, HAUOOJbIlIEe M HAMMEHbIIIee 3HAUECHUS
bynxumm;

CTPOUTH TpadUK JTUHEHHON QYHKIINU;

MIPOBEPSATH, SIBISIETCS JIM JaHHBIN rpaduk rpadgukomM 3a1aHHON QyHKINN (JIMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUHUOHATIEHOCTH);

OTpeAeNATh NPUOIMKEHHbIE 3HAUY€HUSI KOOPAUHAT TOYKU NIepecedeHts rpapuKoB (yHKIIHIA;
OIepUpoBaTH Ha 6a30BOM YPOBHE MOHATUSAMU: MOCIEI0BATEILHOCTD, apuMeTHIecKas

Iporpeccusi, reoMeTpuiecKas porpeccus;

pelaTh 3aa4i Ha IPOrPECCHH, B KOTOPHIX OTBET MOXKET OBITh MOJy4€H HEMOCPEICTBEHHBIM
MmojiIcueToM 0e3 mpuMeHeHus (PopMyiL.

B noBcegHeBHOM KM3HM U NPH U3YYE€HUHU APYTUX NpeIMETOB:

UCIOJIb30BaTh TPaQUKH peabHBIX IMPOLECCOB W 3aBUCHUMOCTEH Ui OINpeNeIeHUus] MX CBOWCTB
(HauOonpliie ¥ HaMMEHbIME 3HAYEHUS, MPOMEXYTKH BO3pacTaHUs U YyObIBaHMs, 00JacTu
MIOJIOKUTEIBHBIX M OTPULIATENIbHBIX 3HAUYEHUH U T.I1.);

UCIOJIb30BaTh CBOMCTBA JMHEHHON (DYHKIIMHU U €€ TpaduK NMpH pelICHUH 3a7ad U3 IPYTUX Y4eOHbIX
IIPEIMETOB.

CrarucTUKa U TeOpus BEepOSAITHOCTE

HmeTpb mpeacTaBieHne 0 CTaTUCTUUECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIYyYaiiHOTO COOBITHS,
KOMOMHATOPHBIX 3a/1a49ax;

peaTh NpocTeiie KOMOMHATOPHBIE 3a/1a4i METOIO0M MPSIMOTO ¥ OpPraHW30BaHHOIO Mepedopa;
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IIPEJCTABIATh JaHHbBIE B BUJIE TAOJULI, JUAarpaMm, rpauKoB;
YUTaTh MH(OPMAIHUIO, TPEICTABICHHYIO B BHJIE TAOJIHUIIBI, AUArpaMMBbI, rpaduka;
OIpeJIeNIATh OCHOBHBIE CTATUCTUYECKUE XapPAKTEPUCTUKU YHUCIOBBIX HAOOPOB;
OLICHHUBATh BEPOSITHOCTb COOBITHS B IPOCTEUILINX CIydasiX;
UMETb IIPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.
B noBcegHeBHOM KU3HU ¥ IIPU U3YYEHHUH IPYTHX NPeAMETOB:
OLIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM Iepedopa;
UMETb [IPEJCTABICHUE O POJIM IPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHBIX COOBITHIL;
CpaBHUBAaTh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTUKH, IIOJTYYEHHBIE B IPOLIECCE PEIIEHUS
IIPUKIIAZHOM 3a/1au, U3yUEeHHUs PEATbHOTO SIBJICHUS,
OLIEHUBATh BEPOSATHOCTh PEATIbHBIX COOBITUI U SBJICHUN B HECIOXKHBIX CUTYaLUSIX.
TexcToBBIC 3a1a4H
Pemrate HeCI0XKHBIE CIOKETHBIE 33]]a4d Pa3HbIX THIIOB HA BCe apu(pMeTHUIECKUe ICHCTBHS,
CTPOUTB MOJIEJIb YCIIOBUS 3a/1a4M (B BHJI€ TAOJIUILIbI, CXEMBbI, PUCYHKA WJIM YPABHEHUS), B KOTOPOH
JIaHbI 3HAYCHMS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMUYUH, C 1I€JIbI0 IOMCKA PEILICHHs 3a/1auH;
OCYILECTBIIATh CIIOCOO MOMCKA PELICHHUs 3a7]aui, B KOTOPOM PacCyXJI€HHE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO WM OT TPEOOBAHHS K YCIOBHIO;
COCTABJIATH IJIAH PEILeHUs 3a/1auH;
BBIJIEJISITh 3TAIlbl PELICHUS 3a/1a4H;
MHTEPIPETUPOBATH BEIYUCIUTEIbHBIE PE3YIbTAThI B 33/1a4€, UCCIIEOBATh MOIYYEHHOE PELICHNE
3aJauy;
3HATh pa3IMyue CKOPOCTel 00bEKTa B CTOSTUEH BOJIE, IPOTHB TEUECHUS U 10 TEUEHUIO PEKH;
pelaTh 3aa4y Ha HaX0XKJIEHUE YacTH YMcia U YKUCiia 10 €ro 4acTu;
pelaTh 3a/1aun pa3HbIX TUIIOB (Ha paboTy, HA MOKYIKH, HA IBUKEHUE), CBA3BIBAIOIINX TPH
BEJIMYMHBI, BBIICATH 9TH BEJIMYUHBI M OTHOILIEHUS MEX/1y HUMU;
HaXOJUTh MPOLIEHT OT YKUCJIA, YUCIIO IO TPOLIEHTY OT HETO, HAXOJUTh MPOLIEHTHOE CHUKEHUE UITU
IIPOLIEHTHOE MOBBILIEHUE BETUYHHBI;
pelaTh HECIOKHbIE JIOTHYECKHUE 3a7a4ul METOJIOM PacCyKIeHUH.
B noBcegHeBHOM JKM3HHM U NIPH W3Y4YCHUH APYTUX NPEIMETOB:
BBIIBUTATh TUIIOTE3bI O BO3MOKHBIX MPEIEIbHBIX 3HAUYEHUSIX HCKOMBIX B 3ajjaue BEJIUUYUH (JeaTh
MPUKUAKY).
I'eomeTpuueckue purypsoi
OmnepupoBath Ha 0a30BOM YPOBHE MOHATHSMH F€OMETPHUECKUX DUTYp;
U3BJIEKaTh HH(OPMALIHIO O TEOMETPUUECKUX (PUTypax, IPEJICTABICHHYIO Ha YepTekaxX B SBHOM
BU/IE;
NPUMEHSATH JUI PELIeHU 3a7ad reoMeTpudeckre (pakThl, €CIIU YCIOBHS UX PUMEHEHUS 3a/1aHbl B
SBHOH (opme;
pelaTh 3a/1aur Ha HaX0XKJIEHHE T€OMETPHUUECKUX BETMYHMH 110 00pa3aM WK alropuTMaMm.
B noBcegHeBHOM KM3HM U IPH U3YYE€HUHU APYTUX NPeIMETOB:
HCIOJIb30BATh CBOMCTBA FEOMETPUUECKUX (PUTYp JUIS PELIeHNs THUIOBBIX 3a/1a4, BO3HUKAIOIINX B
CUTYalLUsAX MIOBCEAHEBHON KHU3HU, 3a/1a4 IPAKTUUECKOTO COACPKAHUSL.
OTtHoweHnst
OnepupoBarh Ha 0a30BOM YpPOBHE MOHATHUSMHU: PAaBEHCTBO (UTYp, paBHbIE (PUIYpbI, paBEHCTBO
TPEYrOJIbHUKOB, NAPaIEIbHOCTh MPSAMBIX, MEPIEHINKYIIPHOCT IPSIMBIX, YTl MEXKIY TPSIMBIMH,
MIEPIEeHIUKYIIAP, HAKIOHHAS, IPOEKIIHSI.
B noBcegHeBHOM KM3HM U NPH U3YYE€HUHU APYTUX NpeIMETOB:
HCII0JIb30BaTh OTHOIICHHUS Ul PEILIEHUS IPOCTEMIINX 3a/1a4, BO3HUKAIOLINX B PEAIbHOM KU3HU.
N3mepenus u BoIYMcIeHUS
BbInonHATE U3MEpEHNE JUIMH, PACCTOSIHUM, BEITUYNH YIJIOB, C IIOMOILBIO UHCTPYMEHTOB IS
U3MEPEHUH IJIUH U YIJIOB;
MPUMEHATH (POPMYITBI IEPUMETPA, IIJIOMIAN U 00bEeMa, IO TTOBEPXHOCTH OTEIbHBIX
MHOTOTPaHHUKOB IPU BBIUMCIIEHUSX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIOBHY;
pUMeHATh TeopeMy [Indaropa, 6a30Bble TPUTOHOMETPUYECKHE COOTHOILEHUS [Tl BBIYUCIICHUS
JUTUH, PACCTOSIHUM, MIIOMIAJEH B MPOCTEUIINX CITyYasix.
B noBcegHeBHOM KNU3HU M IPU U3YYEeHHUH IPYTUX NPeAMETOB:
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BBIYHCIIATH PACCTOSHUS Ha MECTHOCTH B CTAHJAPTHBIX CUTYalUsX, IJIOIAAN B IPOCTEUIIINX
clly4yasix, IpUMEHSATh (POPMYJIbl B MPOCTEHIINX CUTYAUSIX B IOBCEAHEBHOM KHU3HHU.
I'eomeTpHyeckue MocTpoeHU

N300pakaTh TUIIOBBIE MJIOCKKE QUTYPBI U PUTYPBI B IPOCTPAHCTBE OT PYKH U C TOMOIIIBIO
UHCTPYMEHTOB.

B noBcegHeBHOM JKM3HH U NIPH U3Y4YCHHHU APYTUX NPEIMETOB:

BBINOJIHATH MPOCTEHIIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOJMBIE B PEaIbHOM JKU3HHU.
I'eomeTpuueckne npeodpazoBaHus

Ctpoutsb urypy, CHMMETPHUHYIO JaHHOU (PUTYpEe OTHOCUTEIBHO OCH U TOYKH.

B noBcegHeBHOM JKM3HHM U IPH W3Y4YEeHUH APYTUX NPeIMETOB:

pacrio3HaBaTh JBH)KEHUE OOBEKTOB B OKPY’KaIOIIEM MHPE;

pacro3HaBaTh CUMMETPHUYHBIE GUTYPBI B OKPYKAIOLIEM MUpE.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

OmnepupoBath Ha 0a30BOM YPOBHE MOHATHSAMH BEKTOP, CYMMa BEKTOPOB, IPOM3BEACHNE BEKTOPA Ha
YHCJI0, KOOPIMHATBI Ha INIOCKOCTH;

OIpeNeNIATh NPUOIMKEHHO KOOPAUHATHI TOUKHU IO €€ U300pakKeHUI0 Ha KOOPAUHATHON IIOCKOCTH.
B noBcegHeBHOM JKM3HHM U NIPH U3YYEeHUH APYTUX NPeIMeETOB:

HCII0JIb30BaTh BEKTOPHI JJIsl pELICHMS] POCTENUIINX 3a]1a4 Ha ONpeeNIEHUEe CKOPOCTU
OTHOCHUTEJIHOTO JIBUKEHUS.

Hcropusi MaTemMaTHKH

OnuceIBaTh OTAEIBHBIC BBIIAIOIIUECS PE3YNIbTAThI, IOJYYEHHBIE B XO/I€ Pa3BUTHS MaTEMATUKHU KaK
HayKH;

3HATh IPUMEPBI MATEMaTUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C OT€YECTBEHHON U BCEMUPHOMU
HUCTOPUEN;

[IOHUMATh POJIb MaTEMaTUKU B pa3BuTuu Poccun.

Metoabl MAaTEMATUKH

Bo16upaTh NOaXOAAMINNA U3YYEHHBII METO/ JUIsl pEIICHUS U3YYEHHbBIX TUIIOB MAaTEMAaTUYECKUX
3azay;

[IpuBOAUTE IPUMEPBI MATEMAaTUYECKUX 3AKOHOMEPHOCTEN B OKPYXKAIOIIEH JEHCTBUTEIILHOCTH U
MIPOU3BEICHUAX UCKYCCTBA.

BbInycKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCA B 7-9 Kilaccax 1Jis obecniedeHus
BO3MOKHOCTH YCIICIIIHOTO NMPOA0JIKeHUs1 00pa30BaHusl Ha 0a30BOM M YIJ1y0JICHHOM

YPOBHSAX JJIeMEeHThbl TEOPUHM MHOKECTB U MaTeMaTH4YeCKOi JTOTUKH

OnepupoBaTh NOHATHUAMHU: OIPENEICHHE, TEOPEMAa, AaKCHOMAa, MHOXKECTBO, XapaKTEPUCTHKHU
MHO’KECTBA, 3JIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, IMOAMHOMXECTBO,
IIPUHA/IJIEKHOCTD, BKIIFOUEHUE, PABEHCTBO MHOXKECTB;

n300pakaTh MHOYKECTBA U OTHOILIIEHHE MHOXKECTB C ITOMOIIBIO KpyroB Diiiepa;

OTIpeAEIATh IPUHAJJIEKHOCTD AIEMEHTa MHOXKECTBY, OOBEIMHEHUIO U IEPECEUEHUIO MHOMKECTB;
3aJ1aBaTh MHOKECTBO C TOMOUIBIO IEPEUNCIIEHNUS DIIEMEHTOB, CJIOBECHOTO ONUCAHUS;

OTIepUPOBAThH MOHATHUSMU: BICKA3bIBAHUE, HICTUHHOCTD U JIOXKHOCTh BBICKa3bIBaHMSI, OTPULIAHUE
BBICKA3bIBAaHU, ONIEPALIMN HaJ BBICKA3bIBAHUSMU: U, UJIU, HE, YCIOBHBIE BBICKa3bIBaHUS
(MMIUTMKALIAN);

CTPOMTH BBICKA3bIBAHUS, OTPULIAHNSI BBICKA3bIBAHUH.

B noBcegHeBHOM KM3HU U NPH U3YyYEeHUH APYTUX NPeAMeETOB:

CTPOMTH LIETIOYKH YMO3AKJIIOUEHHI Ha OCHOBE UCIIOJIb30BaHUs IIPABUII JIOTUKH;

HCII0JIb30BaTh MHOKECTBA, ONEPALINN C MHOXKECTBAMH, UX TpadruecKoe NpeCTaBIeHue s
OIMCaHUs PeaNbHBIX MPOIIECCOB U SIBJICHUM.

Yuciaa

OnepupoBaTh MOHATUSAMHU: MHOXKECTBO HATYpaJIbHBIX YMCEN, MHOXKECTBO IEJIBIX YMCEN, MHOXKECTBO
PalMOHAIBHBIX YHACEN, HPPALUOHAIBHOE YNCIIO0, KBAIPATHBIA KOPEHb, MHOKECTBO IE€HCTBUTENIBHBIX
qlcell, FEOMETPUYECKass MHTEPIPETAlMsl HaTypaJIbHbIX, LEJIbIX, PAllMOHAIBHBIX, JEHCTBUTEIbHBIX
qHCell;

IIOHUMATh U OOBSICHATH CMBICIT TIO3ULIMOHHOM 3aIIMCH HATYPaJIbHOIO YUCIIA;

BBITIOJIHATH BBIUMCIIEHHUS, B TOM YHCJIE C UCIIOJIb30BAHUEM ITPUEMOB PallMOHAIbHBIX BHIYMCICHUM;
BBITIOJIHATH OKPYIVICHHE PAllMOHATIBHBIX YUCEII C 3aJaHHON TOYHOCTHIO;
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CpaBHMBATh pallMOHAJIbHbIC U UPPALIMOHATIbHbBIE YHCTIA;
MPEJICTaBIATh PAIMOHATHFHOE YHCIIO B BHJIE ACCATUYHOU JpOOH

YIOPSA0YUBATh YKCIIA, 3alMCAaHHbIE B BUJIe OOBIKHOBEHHON U IECATUYHOMN ApOOu;

Haxoautb HOJl u HOK uncen u ucnosib30BaTh UX MpU PEIICHUH 3aad.

B noBcegHeBHOI KM3HU U NPH U3YYEHUHU APYTUX MPEIMETOB:

MPUMEHSTH MTPaBUIIa MPUOIMKEHHBIX BHIUUCICHHUM MIPU PEIICHUH MPAKTUUECKUX 3a7a4 U pPelIeHUH
3a/1a4 IpYrux y4eOHbIX MPEAMETOB;

BBITIOJIHATH CPAaBHEHHUE PE3Y/IbTATOB BBIUMCIICHU TP PEIICHUN MPAKTHUYECKUX 3a7a4, B TOM YHCIIe
MPUOIMKEHHBIX BBIUMCIICHHUI;

COCTaBJISITh M OIEHUBATH YMCIIOBHIC BBIPAXKCHHUS TP PEIICHUH MTPAKTUYECKUX 3a7a4 U 3a7a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB;

3aMKChIBaTh U OKPYIJIATH YUCIIOBBIE 3HAUCHUS PeaIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PAa3HBIX
CUCTEM U3MEPEHUS.

ToxknecTBeHHbIE MPeOOPa30BAHUSA

OnepupoBarh NOHATUSAMH CTEIIEHU C HATYpAIbHBIM MTOKa3aTeaeM, CTENEHH C LEIbIM
OTpHUIIATENLHBIM [TOKa3aTeNIeM;

BBITIOJIHATH MPE0OPA30BaHUs LIETBIX BEIPAKEHU: IEUCTBUS C OJHOWICHAMH (CIIOXKEHUE,
BBIYMTAaHUE, YMHOKEHUE), ICHCTBUS C MHOTOWICHAMHU (CJI0XKEHHUE, BRIYUTAHUE, YMHOXKCHHUE);
BBITIOJTHSATH Pa3I0KEHNE MHOTOYWICHOB HA MHOXHUTEII OJTHAM U3 CIIOCOOOB: BEIHECCHHE 32 CKOOKY,
TPYIIIUPOBKA, UCIIOIB30BaHUE (DOPMYJIT COKPAILIEHHOTO YMHOKEHUS;

BBIICTISITH KBAaJPAT CyMMbI M PA3HOCTH OJHOYJICHOB;

packiIabIBaTh HA MHOKHTEITH KBAJPATHBIA TPEXWICH;

BBITIONHATH MPE0oOpa30BaHMs BBIPAKEHUHM, COJIEPXKALIUX CTEMEHH C IeNbIMH OTpPUIATEbHBIMU
MOKAa3aTesIMH, TMEPEXOAUTh OT 3allMCH B BHUJIE CTEMECHH C LIETbIM OTPULIATEIbHBIM MOKa3aTeleM K
3amMcu B BUJE 1poodu;

BHITIONHATh  TIpeoOpazoBaHusi  APOOHO-PAlMOHANBHBIX  BBIPAXKEHHWI: COKpalleHue Ipooeii,
MpUBEJIeHNE alreOpanyeckux ApooOei kK oOleMy 3HaMEHATeNo, CJI0KEHHUE, YMHOXKEHUE, JEICHUE
anreOpandeckux JpoOei, BO3BEACHHE anreOpanyeckod ApoOM B HATypalIbHYI0 H  IEIYIO
OTPUIIATENFHYIO CTEIIEHB;

BBITIONTHSATE MPe00pa30BaHUs BRIPAKCHUM, COJIEPKAIINX KBAIPATHBIC KOPHHU;

BBIJICTISITH KBAaJPaT CyMMBI WJIM Pa3HOCTHU JABYUWICHA B BBIPAXKEHHIX, COIEPIKALIUX KBaApaTHbIC
KODHH;

BBITIONHSATH MpeoOpa30BaHus BRIPAKEHUN, COJEPKAIINX MOIYIb.

B noBcegHeBHOI KM3HU U NPH U3YYEHUHU APYTUX MPeIMETOB:

BBITIOJTHSATE TIPe0Opa30BaHUs U ICHCTBUS C YUCIIAMH, 3aITMCAHHBIMH B CTAHJIAPTHOM BHJIE;
BBITIONHSATH MpeoOpa3zoBaHus alreOpandyeckux BhIPAXKSHU MIPH PEIIeHNUH 3a7ad APYTUX y4eOHbIX
MPEAMETOB.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBarh MOHATHUSAMH: YpaBHEHUE, HEPABEHCTBO, KOPEHb YpPaBHEHUS, PEIICHUE HEPABEHCTBA,
PaBHOCHJILHBIE YpaBHEHHUsI, 00JIACTh OIpE/Ie/ICHUs ypaBHEHUs (HEpaBEHCTBA, CUCTEMBl YpPaBHEHUUN
WJIM HEPaBEHCTR);

peliaTh TMHEeHHbIE YpaBHEHHSI U YPABHEHUSI, CBOJIMMBIEC K TUHEHHBIM C TIOMOIIBIO TOXK/IECTBEHHBIX
peoOpa3oBaHMUIA;

peniaTh KBaJpaTHbIE YpaBHEHUS M YPAaBHEHHUS, CBOJUMBIE K KBaIPATHBIM C ITOMOIILIO
TOKJIECTBEHHBIX MMPE0OPa30BAHMIA;

pemaTs IpoOHO-TMHEHHBIC YPaBHEHNS,

peuiaTtb HpOCTCﬁIHI/IC HppauOHAJIbHBIC YPABHCHUSA BHUIA /\1 X =a, /\f X = Aé X
n

peumars ypaBHEeHUs BUga X =4a;
pelaTh ypaBHEHUsI CIOCOO0M Pa3lIoKEeHUS Ha MHOXKUTENN U 3aMEHBI TIEPEMEHHOI;
MCIOJIb30BaTh METO]] MHTEPBAJIOB IS PEIICHUS LENbIX U TPOOHO-PAMOHALHBIX HEPABCHCTB;
pelaTth JUHEHHbIE YPaBHEHUS M HEPABEHCTBA C MTapaMeTPaMU;
pelIaTh HECIOKHBIE KBaJAPaTHBIE YPABHEHUS C IapaMETPOM;
pelaTh HECIOKHBIE CUCTEMBI JIMHEWHBIX YPABHEHUM C MapaMeTpaMu;
pelIaTh HECI0KHBIE YPABHEHUS B L[EJIBIX YUCIIAX.
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B noBceaHeBHOM KM3HHU U NIPH U3YYECHHHU APYTUX NPEIMETOB:

COCTaBJIATh U PEIIATh TMHEUHBIC U KBaJPAaTHbIC YPAaBHEHUS, YPABHCHMSI, K HUM CBOZSIIUECS,
CHCTEMBI JINHEHHBIX ypaBHEHU, HEPABEHCTB NPHU PEIICHUH 3a/1a4 JPYTUX y4eOHBIX PEAMETOB;
BBINOJIHATE OLIGHKY IPaBIONOAOOMS pEe3yJbTaTOB, IOJYy4aeMbIX I[PU PELICHUH JUHEWHBIX U
KBaJIpaTHBIX YPaBHEHUH W CUCTEM JIMHEHHBIX YPAaBHEHUU W HEPABEHCTB IIPU PELICHUH 3anad
JpYruX y4eOHBIX PEAMETOB;

BBIOMPATh COOTBETCTBYIOIIME YPAaBHEHHS, HEPABEHCTBA MJIM MX CHCTEMBI JJISl COCTABIICHUS
MaTeMaTHYECKOW MOJENIN 3aJaHHOU pealbHOM CUTYallMU WUJIU IIPUKJIAJHON 3a/1a4u;

YMETb HHTEPIPETUPOBATH NIOJyUYEHHBIN TP PEIICHUN ypaBHEHUS, HEPABEHCTBA WJIM CUCTEMBbI
pe3yJIbTaT B KOHTEKCTE 3aJaHHOW PeajJbHOW CUTYALlMU WU IPUKIIATHOW 3a1a4H.

DOYyHKIUHT

OmnepupoBaTh MOHATUAMH: (YHKLUMOHAIbHAS 3aBUCUMOCTb, (PyHKIMS, rpaduK QYHKIHHU, CIIOCOObI
3ajaHus (PYHKIMH, apryMEeHT U 3HaYyeHHe (PYHKIMH, 00IaCTh ONPEIesICHUs] U MHOKECTBO 3HaUEHU I
GyHKUMH, HyId (QYHKUUH, HOPOMEXKYTKM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb  (DYHKIIHH,
YEeTHOCTH/HEUYETHOCTh (PYHKIIUH;

CTPOUTH Tpa(UKH TMHEHHON, KBaApaTUUHON (PYHKIMI, 00paTHON MPONOPLUOHATIBHOCTH, (YHKLIUU

k
BUIA: Yy=a+¥X+ D, y:a//x_,yzg/xﬂ:x; |

Ha MpUMepe KBaIPaTUIHOHN (PYHKITNH, UCTIONB30BaTh MpeodpazoBanus rpaduka GyHKIuN y=f(x)
IUISL IOCTPOCHUS TPAPUKOB (DYHKIHH y = af (kx + b ) + ¢ ;

COCTaBJISATh YPaBHEHUS MPSAMOIL 110 3aJaHHBIM YCIOBHSIM: MPOXOASILEH Yepe3 ABE TOUKH C
3aIaHHBIMHA KOOPAMHATAMM, IIPOXOALIEH Yepe3 TaHHYIO TOUKY M ITapajuIeIbHON JaHHOW IPSMOM;
ucce1oBaTh (PYHKIHIO 10 €€ TpaduKy;

HaXOJUTh MHOXXECTBO 3HAYECHUM, HYJIU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJpaTU4YHOMN (QyHKIIMHU;

OIIEepPUPOBATH MOHATHSIMHU: TIOCIIEOBATEIILHOCTD, apUpMeTHYECKas POrpeccus, reoMeTpudecKas
IIPOrpeECCHs;

pelaTh 3a/1aud Ha apu(pMETHUECKYIO U TEOMETPHUECKYIO TPOrPECCHIO.

B noBcegHeBHOM JKM3HHU U NIPH U3YyYeHUH JPYTHX PEAMETOB:

WJUTIOCTPUPOBATH C MOMOIIBIO IpadyKa peanbHyI0 3aBUCUMOCTh MJIM IPOLECC [0 UX
XapaKTepUCTHKAM;

HCI0JIb30BaTh CBOMCTBA U IpavK KBaAPATUUHON (PYHKIIMU [P PELICHUHU 3a]a4 U3 IPYrUx
y4eOHBIX IPEIMETOB.

TexkcroBble 3a124U

Pemath npocThle U CI0XKHBIE 33Ja4l Pa3HbIX TUIIOB, a TAK)KE 33J]a4M MOBBILIEHHOW TPYAHOCTH;
HCIIOJIb30BATh PAa3HbIE KPATKUE 3aIIMCH KaK MOJIEIM TEKCTOB CJIOKHBIX 3a/1a4 JUIs IOCTPOEHUS
MTOMCKOBOW CXEMBI U peIIeHUs 3a/1aY;

pasnanyaTh MOJIeb TEKCTa U MOJIENb PEIIeHUs 3a/1a4H, KOHCTPYHPOBATh K OJTHOM MOJENN peleHus
HECJIOKHOM 3aJ]aul pa3Hble MOJIEH TEKCTa 3a/1auH;

3HATh U IPUMEHATH 00a crocoba rmoucka pemeHus 3ajaad (0T TpeOOBaHUS K YCIOBUIO U OT YCIOBHS
K TpeOOBaHUIO);

MO/JIJIMPOBATh PACCYKICHHS MTPU MOUCKE PEIICHUS 33a/1a4 ¢ IOMOIIBIO Tpad-CXeMbl;

BBIJIEJISITH 3TAIbI PEHICHUS 3a/1a4H U COJIep KaHNe KaXKI0ro JTara;

YMETh BBIOMpATh ONTUMAJIbHBIM METOJ] pellIeH s 3a]Jaul 1 OCO3HaBaTh BHIOOP METOAA,
paccMaTpuBaTh pa3InYHbIE METO/bI, HAXOAUTH Pa3HbIE PEILICHUS 3aJja4H, €CJIM BO3MOXKHO;
aHaAJIM3UPOBATh 3aTPYIHEHHUS MIPU PEIICHUH 3a]1aY;

BBINOJIHATH Pa3IMuHbIe TPeoOpa3oBaHUs MPeI0KEHHOM 3a/1auu, KOHCTPYHPOBATh HOBBIE 3ajauu
W3 IaHHOW, B TOM 4YHCIie 0OpaTHBIE,;

UHTEPIPETUPOBATh BBIYUCIUTENbHBIC PE3YNIbTATHI B 331a4€, HCCIEN0BATh IOJyYEHHOE PEIICHUE
3a/1a4y;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallMU B3aUMHOTO PACIOJIOXKEHHS JIBYX OOBbEKTOB U U3MEHEHHE
UX XapaKTEPUCTUK IPU COBMECTHOM JABMKEHHM (CKOPOCTb, BPEMs, PAcCTOSHHE) MPH PELICHUU
3aJa4y Ha JBI)KEHUE IBYX O0OBEKTOB KaK B OJJHOM, TaK U B IPOTHUBOIIOJIOKHBIX HAIIPABJICHHUSX;
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HCCIIeI0BATh BCEBO3MOKHBIC CUTYAIIUH TPH PEIICHUH 3371a4 Ha IBH)KECHHE 110 PEKe, pacCMaTpUBaTh
pa3HbIe CHCTEMbI OTCYUETA;

pemiath pa3HO00pa3HbIC 3a/1aUl «HA YaCTHY,

peniat 1 000CHOBBIBATh CBOE PEIICHUE 3a/1a4 (BBIACIATh MATEMATHUECKYIO OCHOBY) Ha
HAXO0XKJICHUE YaCTH YKMCJIa M YKCIa [0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IPOOH;
OCO3HaBaTh U 06’bHCHSITB HICHTUYHOCTb 3aJa4 pa3HbIX TUIIOB, CBA3BIBAIOIIHNX TPU BCIMYUHDBI (Ha
paboTy, Ha TMOKYIKH, Ha [BW)KCHHE), BBLICIATH ITH BEIUYMHBI U OTHOIICHUS MEXAYy HHUMH,
MPUMEHSTH UX MPH PELICHUH 3a7a4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;
BJIaACTb OCHOBHBIMU METOJAaMH PCIICHUSA 3a/la4 Ha CMECH, CILIABbl, KOHIICHTPAIUH,

peaTh 3aJa4r Ha MPOLCHTLI, B TOM YHMCJIC, CJIOKHBIC ITPOLUCHTHI C 06OCHOBaHI/I€M, HCIIOJIb3YA
pa3HbIE CIIOCOOBI;

pelaTh JOTHUECKUE 3a/1a4i PA3HBIMH CIIOCOO0aMH, B TOM YHCJIC, C IBYMsI OJIOKAMH U C TPEMsI
OJI0KaMU TaHHBIX C IIOMOILBIO TaOJIHIL;

peliath 3a1a4u Mo KOMOMHATOPHKE U TEOPHU BEPOSTHOCTEH Ha OCHOBE UCIIOIb30BaHUS H3YYEHHBIX
METOJIOB U 0OOCHOBBIBATD PEIICHHE;

peliaTh HECIOKHbBIC 33/]aUH 110 MATEMATHIECKON CTaTHCTHUKE,

OBJIAJIETh OCHOBHBIMU METOJaMH PEIICHUs CIO’KETHBIX 3a7au: apupMeTUUeCKui, anreOpanuyeckui,
nepebop BapHaHTOB, TEOMETPUUYECCKUMN, rpadHuecKuii, MPUMEHITh MX B HOBBIX 0 CPaBHEHHUIO C
HU3Y4YCHHBIMHU CUTYyallUAX.

B noBce1HeBHO KU3HM ¥ TIPH U3YUYEHHHU APYTUX NMPeIMETOB:

BBIICJISAT NIPU PELICHUH 33]a4 XapaKTePUCTUKH pacCMAaTPUBAEMON B 3ajjau€ CUTyal[uH, OTJINYHbIE
OT peaJIbHBIX (T€, OT KOTOPHIX aOCTParupoBalIMCh), KOHCTPYUPOBATh HOBBIE CUTYallUH C Y4ETOM
9THX XapaKTEPUCTUK, B YACTHOCTH, IIPH PELICHUU 3a/1ay HAa KOHLIEHTPALUH, YYUTHIBATh INIOTHOCTh
BELIECTBA;

pelaTh U KOHCTPYUPOBAaTh 3a/1a4i HA OCHOBE PACCMOTPEHHUS PEANIbHBIX CUTYallul, B KOTOPBIX HE
TpeOyeTcsl TOUHbIN BBIYMCIUTEIbHBIA PE3YIIbTaT;

pelaTth 3aa4y Ha JABM)KEHUE TI0 PEKe, pacCMaTpuBas pa3Hble CUCTEMBI OTCUETA.

CraTucTHKa M Teopusi BePOSITHOCTEH

OmnepupoBaTh MOHATUSAMM: CTOJOYATble W KPYrOBblE JAMArpamMMbl, TaOJUIbl JAHHBIX, CpeaHee
apudmernyeckoe, MeauaHa, HauOoJIblIee ¥ HaUMEHbIIEe 3HAYEHUs BBIOOPKM, pa3Max BBIOOPKH,
JUCTIEpCUs U CTAaHJAPTHOE OTKJIOHEHHUE, CllydaliHasi U3MEHYUBOCTB;

U3BJIEKaTh HH(OPMALIMIO, TPEJICTABICHHYIO B Ta0JIMIaX, HA AUarpaMMax, rpadukax;

COCTABJISAThH TaOJIUIBI, CTPOUTH IUArpaMMbl U TpaMKU Ha OCHOBE JJAHHBIX;

ONepUPOBATh NOHATUAMU: (PAaKTOpHAJ YHCTIa, IEPECTAHOBKU U COUETaHUsl, TpeyroiabHuK [lackans;
IIPUMEHSATH MTPABUIIO IPOU3BEACHUS MPHU pEIIeHUH KOMOMHATOPHBIX 3a7ay;

ONEpUPOBATh TOHATUSAMHU: CIy4YalHBIA ONBIT, CIy4yailHBIH BBIOOp, HCIBITAHUE, AJIEMEHTapHOE
ciyyailHoe coOBbITHE (MCXOJ), KJIACCHUECKOE ONpeAeieHHE BEPOSTHOCTH CIy4aHOro COOBITHS,
orepaly HaJl CIydalHbIMH COOBITHSIMU;

MPEJCTABIATh HH(OPMAIIHIO C TIOMOIIBIO KPYroB Dilniepa;

pelaTh 3aja4i Ha BEIYMCIIEHUE BEPOSATHOCTH € MOJICYETOM KOJIMYECTBA BAPUAHTOB C TOMOLIBIO
KOMOWHATOPHKHU.

B noBceaHeBHOI KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:

U3BJIEKaTh, MHTEPIPETUPOBATh U MPeoOpa3oBhIBaTh MHPOPMAIUIO, MIPEICTABICHHYIO B TaOIUIaX,
Ha JAMarpaMMax, rpagukax, OTpa)kKarol[yl0 CBOMCTBAa M XapaKTEPUCTUKU peasbHbIX MPOLECCOB U
SIBIICHHI;

OIIpeJIeNIATh CTATUCTUYECKHE XapaKTEPUCTUKH BEIOOPOK MO Tabiuiam, JuarpaMmmam, rpagukam,
BBITIOJHATH CPABHEHUE B 3aBUCUMOCTH OT LIE€IM PELICHUS 3a/1a4H;

OLIEHUBATh BEPOSATHOCTh PEaJIbHBIX COOBITUH U SBICHUM.

I'eomeTpuuyeckue Gpurypsl

OnepupoBaTh MOHATUSMH F€OMETPUIECKUX (pUryp;

U3BJICKaTh, UHTEPIPETUPOBATH U NIPE0OPa30BbIBATh HH(OPMALIMIO O TE€OMETPUUECKUX (PUTypaX,
IIPEICTAaBICHHYIO HA YEPTEKAX;

MPUMEHSATh FTeOMETpUUECKUe (GaKThl AT peIIeHUs 3a/1a4, B TOM YHUCIIE, TPEINOIaralonnx
HECKOJIBKO IIaroB PELICHMS;

(dbopMyIHpOBaTH B MPOCTEHIINX CITydasX CBOMCTBA U MPU3HAKU QUTYD;
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JIOKA3bIBATh T€OMETPUUECKUE YTBEPKICHHUS;

BIIQJICTh CTaHAAPTHOU KIacCHPUKaIMEH TIIOCKUX (Uryp (TpEyroJbHUKOB U YE€THIPEXYTOJIHLHUKOB).
B noBcenHeBHOM KU3HU M IPU U3YYE€HUHM JPYTUX MPeIMETOB:

MCIOJIb30BaTh CBOMCTBA FTEOMETPHUSCKUX (UTYP JUTS PEIICHUS 3a/1a4 MPAKTUIECKOTO XapaKTepa u
3aJ1a4 U3 CMCIKHBIX JUCIUTLIMH,

OTHoIEHHuS

OnepupoBarh TOHATUSMU: PABEHCTBO (UTYp, paBHBIE (HUTYpHI, PaBEHCTBO TPEYrOJHLHUKOB,
MapajuIeIbHOCTh  NPSMBIX, NEPHEHAUKYJISAPHOCTH  MPSMBIX,  YIIbl  MEXAY  IPSIMBIMH,
MEePIEHIUKYISIp, HAKJIOHHAs, MPOEKuus, Mmogooue ¢uryp, mogoOHble (UTyphl, TOJ0O0HBIC
TPEYTOJIbHUKY;

MPUMEHSATh TeopeMy Dajeca U TeOpeMy O MIPOMOPLHOHAIBHBIX OTPE3KaX MPH PEIICHUH 3a/1a4;
XapaKTEepPU30BaTh B3aUMHOE PACIIOI0KEHUE MPSIMON U OKPYKHOCTH, IBYX OKPYKHOCTEH.

B noBcenHeBHOM KU3HU M IPU M3YyYE€HUH JPYTUX MPeIMETOB:

WCII0JIb30BaTh OTHOIICHUS JIJISl PEIICHUS 33724, BOSHUKAIOIIUX B PEAIbHON KU3ZHH.

HN3MepeHus 1 BLIYHCTIEHUS

OnepupoBarh MNPEACTABICHUSAMHA O JJIMHE, IUIOMAAH, OObeMe Kak BelMYMHAMH. [IpuMeHSTh
teopemy Iludaropa, popmynsl miomaau, odbemMa IpH PEeUICHUH MHOTOIIATOBBIX 33/1a4, B KOTOPBIX
HE BCE JaHHBIC NPEJCTABJICHBI SIBHO, a TPeOYIOT BBIYMCICHHI, ONMEepupoBaTh Oojiee HMIMPOKUM
KOJMYECTBOM (pOPMYJ ATUHBI, TUIOMIAIH, 00beMa, BEIYUCISATH XapaKTePUCTUKH KOMOUHAIINHN QUryp
(OKpY)KHOCTEi W MHOTOYTOJHHUKOB) BBIYHCISATH PACCTOSHUS MEXAy (urypamu, NpUMEHSITh
TpUrOHOMETpHUecKkre (GOpMyIbl AN BBIYMCICHUNH B 0Oo0Jee CIO0XKHBIX Cllydasx, MPOBOAHTH
BBIYMCIICHHUS] HA OCHOBE PABHOBEIMKOCTH M PABHOCOCTABICHHOCTH;

MIPOBOJIUTH MPOCTHIC BHIYUCIICHHUS HA OOBEMHBIX Tejax;

(dhopMyIIMpOBATh 3a/1a4¥ HA BEIYUCIICHHUE JUTHH, TUTOIIAIeH M1 00BEMOB U peIiaTh UX.

B noBcenHeBHOI1 KU3HN U IPH U3YYEHUH APYTUX NPeIMETOB:

MIPOBOJIUTH BHIYUCIICHUSI HA MECTHOCTH,

MPUMEHATH (POPMYIIBI TP BBIYUCICHUSAX B CMEXHBIX yU€OHBIX MPEIMETaX, B OKPYKArOIIei
JIEHCTBUTEIHFHOCTH.

I'eomeTpuyeckue nocTpoeHust

N3o06paxaTs reomeTpudeckie GUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OMTMCAHHIO;

CBOOOJTHO OTIEPUPOBATH YEPTEHKHBIMU HHCTPYMEHTAMHU B HECIIOKHBIX CITydasXx,

BBIIOJIHATH IOCTPOEHUS TPEYTOJIbHUKOB, IPUMEHSTh OT/IEJbHBIE METO/IbI IOCTPOCHUM LIMPKYJIEM U
JINHEMKOW U NMPOBOJUTH IPOCTEUIINE UCCIEA0BAHNS YU CIIA PELLIECHUM;

n300pakaTh TUIOBBIE TJIOCKUE (UTYPHI U 00BEMHBIE TEJa C TOMOIIBIO MPOCTEHIITIX
KOMITHIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOI1 KU3HU U IPU U3YUYEHUH APYTUX NPeIMETOB:

BBITIONTHSATH MPOCTEUIITNE TOCTPOSHHUS HA MECTHOCTH, HEOOXOAUMBIE B peaTbHON KU3HU;

OIICHUBAThH Pa3Mephl peabHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.

IIpeoOpa3oBanus

OnepupoBarh MOHSATHEM JIBIKEHHUS W TMPEoOpa3oBaHUs MOA00US, BIAIETh MPUEMaMu MOCTPOCHUS
buryp c HCIONb30BaHUEM JBIDKEHUN W TpeoOpazoBaHUN MOM0OUS, MPUMEHSTHh IMOTYYCHHBIE
3HaHUS M ONBIT MOCTPOEHUM B CMEKHBIX MPEAMETaX U B peaJbHBIX CUTYALMSIX OKPYXKAIOIIETO
MHUPA;

CTPOUTH PUTYPY, TOJAOOHYIO JTaHHOU, TOJIB30BATHCS CBOMCTBAMU MTOIOOMS JI1s1 0OOCHOBAHUS
CBOWCTB (uryp;

MIPUMEHSITh CBOMCTBA JBIKEHUH JIJIS1 IPOBEACHUSI TPOCTEHIIINX 000OCHOBAHUH CBOMCTB uryp.

B noBceHeBHOI KU3HN U IPH U3YYEHUH JAPYTUX NPeIMETOB:

MIPUMEHATHh CBOMCTBA JIBFDKCHHI W PUMEHSTH IMOJ1001€ SISl TOCTPOCHUI M BRIYMCIICHUH.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

OnepupoBaTh MOHIATUSMH BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BEJICHUE BEKTOpPa HA YHCIIO,
yroa MeXAy BEKTOpaMH, CKaJISIpHOE IPOU3BEICHUE BEKTOPOB, KOOPAWHATHI Ha ILJIOCKOCTH,
KOOPJAMHATHI BEKTOPA;

BBITIOJIHATH JIEUCTBUS HAJ BEKTOpaMH (CIOKEHHE, BHIYUTAHUE, YMHOKEHUE HA YUCIIO0), BHIYUCIIATD
CKJSIPHOE TMPOU3BEICHUE, OMNPEACISTh B MPOCTEUINIMX CIydasX Yrojd MEXAy BEeKTOpamu,
BBITIONHSATH Pa3NI0KEHNE BEKTOPA HA COCTABIISIFOIINE, TPUMEHSITh MTOJIyYCHHBIC 3HAHUS B (PU3UKE,
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0JIb30BaThCs (HOPMYIION BBIUYMCICHUS PACCTOSHUS MKy TOUKaMH 110 U3BECTHBIM KOOpIUHATaM,
MCIOJIb30BaTh ypaBHEHUS GUTYp [Tl pElIeHUs 3a/1a4;

— TPUMEHSATH BEKTOPHI U KOOPJIMHATHI I PEIICHUSI TEOMETPUYECKUX 3a/1a4 Ha BHIYMCIICHUE JIUTHH,
YTJIOB.
B noBceaHeBHOI KM3HM U IPH U3YYEHUHU APYTUX NMPeIMETOB:

— HCIONB30BaTh MOHATHUS BEKTOPOB M KOOPMHAT JIJIsl peIIeHHs 3a/1a4 1o (hu3uke, reorpaduu u
JAPYTUM Y4E€OHBIM MpPeIMETaM.
HcTropust MaTeMaTUKHU

— XapakTepu30BaTh BKJIa/ BBIAIOIIMXCS MATEMAaTUKOB B Pa3BUTUE MAaTEMaTUKU U UHBIX HAYYHBIX
obacTei;

— TOHHMAaTh POJIb MaTeMaTHKHU B pa3BuTuu Poccuu.
MeToabl MATEMATHKH

— Hcnonp3ys u3yuyeHHbIe METO/IbI, TPOBOAUTDH JTOKA3aTEIbCTBO, BHIIIOJIHATH OMPOBEPKEHUE;

— BBIOMPATh U3YYEHHBIE METObI U X KOMOMHALIUY AJIs PEIICHUS MAaTeMaTUYECKUX 3a/1a4;

— HCIOJB30BaTh MATEMAaTHUECKUE 3HAHUS JJISl ONTUCAHUS 3aKOHOMEPHOCTEH B OKpYKAroIei
JEWCTBUTENFHOCTH U TIPOU3BEICHUSIX UCKYCCTBA,

— TMPUMEHATH MPOCTEHINNE MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI
IIPU PEUICHUH MaTeMaTHYeCKHUX 3aad.

2. Conep:xaHue y4e0HOro npeamera
5 kimace (5 4 B Henento, Becero 170 )

1. HarypanpHble yncina u mkaisl (12 1)
OO0o3HaueHue M CpaBHEHUE HATypalbHbIX uuces. Mcropus ¢(opMupoBaHMs MOHATHA 4YHCTA:
HaTypaibHble yncia. CrapuHHbIe cHUCTeMBbl 3amucu duces. OTtpe3ok. [[nuHa oTpeska. TpeyrojibHUK.
ITnmockocts. [Ipsamas. Jlyy. IlIkansel 1 KOOpAUHATHL.
OcHoBHas neib. CHuCcTeMaTU3UpOBaTh U 000OUIUTE CBE/IEHHS O HATYypaJIbHBIX YUCIIaX, OJIY4YEeHHBIE B
HA4aJIbHOM LIKOJIE; 3aKPENNUTh HaBBIKU IIOCTPOEHUS U U3MEPEHUS OTPE3KOB. BBecTH noHATHE
KOOPAMHATHOTO JIy4a, EAMHUYHOTO OTPE3Ka U KOOPAMHATBI TOUKH. POPMHUPOBATh YMEHUE CTPOUTD
KOOpPJMHATHBIN JIyd M OTMEYATh HAa HEM 3aJaHHBIE YMCIIA, HA3bIBaTh YNCIIO, COOTBETCTBYIOLIEE
JTAHHOMY JIEJICHUIO Ha KOOPAMHATHOM Jiyye. HayuyuTh ncnosap30BaTh NpUOOPETEHHbIE 3HAHUS U
YMEHUS B IPAKTUUECKOM JIesITeIbHOCTH U MOBCeIHEeBHOM k13HU. KoHTponbHas pabota Ne 1 o teme:
«HarypanpHble 4nciia ¥ MKaIbD.

2. CnoxeHue U BIYMTAaHHE HATypaibHbIX yncen (20 u)
CrnosxeHue 1 BbIYMTAHNE HATypaJbHBIX YKcel, UX cBoicTBa. JI. Maraunkuil. YucnoBble 1 OyKBEeHHbIE
BbIpaxkeHUs. PoxieHrne OykBeHHON CUMBOJIMKY. Perienre TMHeMHbIX ypaBHEHUH.
OcHoBHast 1enb. 3aKpeNnuTh W Pa3BUTh HABBIKM CJIOXEHUS W BBIUUTAHUS HATypPaJIbHBIX YHCEIL.
Haunnars anredpanyeckyro MOArOTOBKY: COCTaBI€HHE OYKBEHHBIX BBIPAKEHUN IO YCIOBHIO 3aJauH,
pellIeHNe YypaBHEHUH Ha OCHOBE 3aBUCHMOCTH MEXKIy KOMIIOHEHTaMu JeiictBuil. Hayunts
UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHs B NMPAKTHUECKOW NEATENTbHOCTH M IOBCEIHEBHOMN
YKU3HU.
KonTtponbHas padora Ne 2 o teme: «Crio)kxeHUE U BBIYUTAHNE HATYPAIBHBIX YHCEI.
KonTponbnas pabota Ne 3 o teme: «YpaBHEHUE.

3. YMHOXEHUE U JIeNIeHUe HAaTypalbHbIX yrcen ( 25 )
YMHOXEHNE M JIEeJIEHHE HaTypaJbHbIX YHCEN, CBOMCTBA YMHOXEHUSA. YIPOLIEHWE BBIPAKEHHM.
[Mopsinok BeimonHeHus aeiictBuil. KBaapar u xy0 uncina. Penenne TeKCTOBBIX 3a/1a4.
OcHoBHas 11€71b. 3aKPENUTh U Pa3BUTh HABBIKU apU(METUUYECKHUX JACHCTBHUM ¢ HATypaJIbHBIMU
yuciaaMu. BBectu nonsaTHs kBajapara u kyoa yrcia. CoBEepIIeHCTBOBATh HABBIKM 110 PEIICHUIO
YPaBHEHHUI HA OCHOBE 3aBUCUMOCTH MEXly KOMIIOHEHTaMHU JIelcTBUI. Pa3BuBaTh yMeHHE pelaTh
TEKCTOBBIE 3a/1a4l. [I03HaKOMUTH C pelIeHrneM 3a1ad ¢ IOMOIIbI0 ypaBHEHH. HayunTs ncnonp3oBaTh
nproOpeTeHHbIC 3HAHNUS U YMEHHUS B IPAKTUUECKOM IeITETbHOCTH U IOBCEAHEBHOM JKU3HU.
KonTtponbHast padora Ne 4 o Teme: «YMHOKEHHE U I€JICHUE HATYPAIBbHBIX YHCEI.
KoHnTtponbhas padota Ne5 o TeMe «YTpoIleHne BEIpaKSHUI.

4. ITnomanu u 00bEMBI (13 )
Beruucnenns no gpopmynam. [Tnomane. [Tnomans npsmMoyronpHuka. EAMHUITE HU3MEpEHUS TUTOMIAICH.
[psimoyromnsublil napamienenunen. O0bempl. O0beM NPSIMOYTOJIIBHOTO MapaslieIenue s 1a.
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OcHoBHas 11eTb. Pacimputh npeacTaBaeHus yIamuxcsi 00 U3MEpEeHUH TeOMETPUISCKIX BETUYHH Ha
prUMepe BBIYUCICHUS VIO 1 00bEMOB U CHCTEMaTU3UPOBATh U3BECTHHIC UM CBEICHUS O
enuHuIax u3mepenus. OTpabaTeiBaTh HABBIKKA BEIYUCICHHS 110 (pOopMynaM MpH peleHuH
reoMeTpuueckux 3agad. @opmMupoBaTh 3HAHUS OCHOBHBIX €IMHUIl U3MEPEHUS U YMEHUS [IEPEUTH OT
OJIHUX €JIMHUI] K IPYTUM B COOTBETCTBHUHM C yCIOBUEM 331auu. Hayunts ncnosb3oBath
npruoOpeTeHHbIe 3HAHUS M YMEHHUS B IPAKTUUYECKOH EATETbHOCTH U TIOBCEAHEBHOM KU3HH.
KonTponpHas padora Ne6 mo teme «Inomanu u o0beMbD».

5. OObIKHOBEHHBIE 1podu (22 )
OxkpyxHocTh U Kpyr. OObikHOBeHHBIE npobu. Mcropus dopmupoBaHus mousatus Apoou. podu B
BaBunone, Erunrte, Pume. HaxoxneHue yacTu OT LENOro W 1LeNoro no ero udactu. CpaBHEHHE,
CIIO)KEHME M BbIYMTAHHE OOBIKHOBEHHBIX ApOOEH C OJMHAKOBBIMM 3HaMeHaTenssMu. CMellaHHble
ymcna. CrnojkeHre U BhIYUTaHHE cMelaHHbIX yucen. [IpakTuueckas pabora no coopy, opraHu3aluuu u
MOJICYETY JaHHbIX. Perienne KOMOMHATOPHBIX 3a/1a4.
OcHoBHas uenb. [Io3HaKOMUTH ydanuxcs ¢ MOHATHEM Jpodu B 00bEME, JOCTATOYHOM JJisi BBEICHUS
JECATUYHBIX Jpobeil. PopMHUpOBaTh YMEHMsI CpPaBHMBATh APOOU C OJMHAKOBBIMHM 3HAMEHATENSIMU;
BBIJICJIAT IIETYI0 YacTh HENMPAaBUIBHON MpoOW; perraTth TP OCHOBHBIC 3ajadd Ha apoOu. Hayunts
UCIIONIb30BaTh NMPUOOpPETCHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOW IESATENbHOCTH U MOBCEIHEBHOMN
YKU3HU.
KonTtponsnast padora Ne 7 o teme: «OOBIKHOBEHHBIE IPOOH.
Kontponbnas pabora Ne§ mno Teme: «CrnoxeHne M BBIYMTaHHE JpoOel ¢ OAMHAKOBBIMU
3HAMEHATEISIMI.

6. lecatnunsbie apodu. CrokeHue U BIYMTAHUE ACCATUYHBIX Apodel (15 u)
Hecatuunass apoOb. OTKpbITHE AECATUYHBIX ApoOeil. CpaBHEHHE, OKpYIJIEHHE, CIOXKEHHE U
BBIUMTAHUE JECATUYHBIX NpoOeil. CtapuHHBIE cUCTeMbl Mep. JlecaTuyHble ApoOM U MeTpUyecKas
cuctema Mep. PelieHue TeKCTOBBIX 3a/1a4.
OcHoBHas 1ienb. BpipaOoTath yMeHHUS 4HTaTh, 3alKCHIBATh, CPAaBHUBATH, OKPYIJIATH JECATUUYHBIC
IpoOu, BBIMIOJNHATH CIOXKEHHE M BBIYUTAHHE NECATUYHBIX JIpoOeil. BripabaThiBaTh yMEHHE peliaTh
TEKCTOBBbIE 3aJaud. BBecTu MOHATHE NPUOIMKEHHOTO 3HAueHHUs uucia. HayuyuTh HCmonb30BaTh
NpUOOpPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOH EATEIbHOCTU U MIOBCETHEBHOM KU3HU.
Kontponbnas padora Ne 9 mo teme: «Jlecstuunbsie apodu. CloxeHHe W BBIYUTAHHE JECATHYHBIX
Ipobeii».

7. YMHOXEHUE U JIeNIeHne AeCATUYHBIX Apobeit (28 u)
YMHOKEHUE U JIeJIeHne JecITUUHBIX Apodel. CpenHee apudmernyeckoe HECKOIbKUX yucel. Pemenne
TEKCTOBBIX 3aj1au.
OcHoBHas 1enb. BeipaboTaTh yMEHUS YMHOXaTh U JI€IUTh JIECATUYHBIE IPOOH, BBIOIHATH 3aJJaHUS
Ha BCe JCWCTBUS C HATypaJbHBIMU YHUCIAMU U JECATHYHBIMH JApoOsMu. Hayunth ucmonb3oBath
NpUOOpPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOM JEATEIbHOCTU U MIOBCETHEBHOM KU3HU.
KonTtponpHas pabora NelO mo TemMe «YMHOXKEHHE U JISICHUE NECATHUYHBIX IpoOeil Ha HaTypajbHbIC
qHCIIa.
Konrtponsnas padora Ne 11 no teme: «YMHOXEHHUE U JeTICHUE AECATUUHBIX APOOEiH».

8. IHCTpyMeHTHI 17151 BRIYUCIIEHUH U u3MepeHuit (18 1)
HauanbHbie cBefeHusi 0 BBIYMCIECHMSIX Ha Kanbkynstope. [Ipomentsl. Haxoxkaenuwe mnpoueHta oT
BEJIMYMHBI, BEIMYMHBI [0 €€ MPOIEeHTY. Yroi. TpeyronbHuk. Bennuuna yrna. Equaunmer nsmMepeHus
yrioB. M3mepenue yrioB. [loctpoenune yria 3alaHHON BETUYUHBI.
OcnoBHas 1enb. ChopmMupoBaTh YMEHHS pelIaTh MPOCTEHINME 3adadyd Ha MPOIEHTHI, BBITOJIHATH
NoCTpoeHHe W u3MepeHue yrioB. [Ipomomkars paboTy MO pacloO3HABAHUIO M H300paKEHUIO
reoMerpuueckux ¢uryp. HayunTs ucnonab3oBaTh NpuoOpeTeHHbIEC 3HAHUS M YMEHUS B IPAKTHYECKOM
JEATEIIBHOCTH U ITOBCETHEBHOM JKHU3HMU.
KonTponbnas padota Ne 12 o teme: «IIpouieHThD».
Kontponbnas padota Ne 13 no treme: «MHCTpYMEHTHI [U1 BBIYUCIACHUNA U U3MEPEHUI». 9.

OnucarenpHas ctatucThka. BepostHocTs. KomOunaTopuka (10 1)
Jluneitapie nuarpaMMbl. CUCTeMAaTH3aNMs U TIOJICYET UMEIOIIUXCS TAHHBIX B BUJ/IC YACTOTHBIX TaOJIHII
u auarpamMm. CtonG4areie quarpaMmBbl.
[IpencraBnenue qaHHBIX B BUAE TaOIuIl, auarpamm. [IpeacraBienne o BBIOOPOYHOM HCCICIOBAHUU.
[TpakTiueckas pabota o c6opy, OpraHu3aluy 1 nojacyery AaHHbiX. CpeHee 3HaYEHUE U MOJIa Kak
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XapaKTepUCTHUKU  COBOKYITHOCTH  YHMCJIOBBIX  JaHHbIX. KpyroBeie  nuarpammsel.  Pemienue
KOMOMHATOPHBIX 3a7ay. PemieHne KOMOMHATOPHBIX 3ahay repebopoM BapuaHToB. IlepecTaHoBKH U
¢daxTopuan. Ilpumepbl pemieHHs KOMOWHATOPHBIX 3a4a4: MepedOp BapHaHTOB, IEPECTAHOBKH,
dakropuan.

10. UtoroBoe noBTopenue (6 1)
OcnoBHas nenb. [ToBropuTh, 3aKpenuTh, 0000IMIUTH OCHOBHBIE 3HAHUS, ITOJyYCHHBIE B 5 Kilacce.
KoHntponbhas padora Nel4
Hrorosas pabora 3a Kypc 5 kiacca.

6 xnacc (5 4 B Henento, Bcero 170 1)

1. Jenmumocts uncen (20 4)

Henutenu u kpatHeie. [Ipuznaku nenumoctu Ha 10, Ha 5, u Ha 2. [Ipu3Haku nenumoctu Ha 9 U Ha 3.
[TpocTeie u cocTaBHbIe yncia. Paznoxkenue Ha npocTeie MHOXKUTETH. Hanbompimii 001l 1euTens,
B3aumno nipocteie uncna. Hanmenbiee obiee kpatHoe. KontponbHaas padorta Nel mo Teme
«JlenmumocTp yucem».

2. CnoxkeHue U BRIYUTaHHUE Jpobeil ¢ pasHbIMU 3HaMeHaTensaMu (20 4)

OcHoBHOe cBoiicTBO apobu. Cokpamnienue npobOeii. [IpuBenenue apodeir k o0memMy 3HaAMEHATEIIO.
CpaBHeHue, CIOXKEHHE W BBIYMTAHHUE ApoOed ¢ pa3HbIMU 3HaMeHaTensMu. CIOXKeHHe U BBIYMTAHUE
CMEIIaHHbIX YHCEII.

Kontponbhas pabota Ne2 no teme: «CioxeHue U BbIYUTaHuE ApoOei ¢ pa3HBIMU 3HAMEHATEISIMU .
Kontponbnas pabota Ne3 no teme: «CroskeHHE ¥ BBIYUTAHUE CMEIIaHHBIX

yuceny. 3. YMHOXEHUE U JelIeHne 0OBIKHOBEHHBIX apodei (30 u)

YMHoxkeHue npobeit. Haxoxkmenue npoOu ot umcia. [IpuMeHeHue pacmipeeuTeIbHOIO CBOWCTBA
yMHOXkeHUs. B3aumuo obOpatHbie umcna. [lenenune. Haxoxnaenue umcna mo ero npoOu. JpoOGHbie
BBIPKEHHUS.

KonrtponbHas padora Ne4 o teme: «Y MHOKEHHE JpoOeii».

KonTponbHas pabora NeS no teme: «Jlenenue npo6eii».

4. OtHoutenus 1 nponopuuH (18 u)

OtHowenus. [Iponopuuu. [Ipsimast u oOpaTHast nponopiroHanbHbIe 3aBUcUMOCTH. Maciutab. inHa
OKPYXKHOCTH | iomaas kpyra. Mctopus uucia n. [llap. KontponbHas padota Ne6 mo teme:
«OTHOIIECHUS U TIPOTIOPILIUN.

KonTponbnas padota Ne7 mo teme: «Macmtab. [lnuna okpyxuocTtu. [Inomanas kpyray.

5. IonoxxuTenbHBIE U OTpULIaTeNbHBIC uncia (13 u)

Koopaunats! Ha npsimoii. [losiBieHHE OTpHUIIATENBHBIX YUCEN U HYJIS. [IpoTHBONONOXHBIE YUCIA.
Monynb uncna. CpaBHeHue yucen. M3Menenue BeauunH.
KonTponbnas pabota Ne§ o teme: «IlomoKuTenbHbIe U OTPULIATENBHBIE YHUCITAY.

6. CnoxeHue 1 BBIYMTAHNE MOJIOKUTEIbHBIX U OTpULIATeNIbHBIX yrcen (11 u)

Cl10’)€eHHe YHCelN ¢ MOMOILBI KOOPAUHATHOU MpsiMoil. CrioKeHre oTpulateNbHbIX ynucen. CroxeHue
YHCeJl C pa3HbIMU 3HaKaMU. Berunranue.

Kontponbnas pabora Ne9 no teme: «CnokeHre U BEIYUTAHUE TTOJIOKUTENBHBIX M OTPUIIATETHHBIX
yHUCen».

7. YMHOXXEHHUE U JEICHHUE MOJOKUTEIBHBIX U OTPUIIATeNbHBIX uncen (12 1) YMHOoKeHHeE.
Henenune. Parmonaneublie uncna. CBoiicTBa NEUCTBUH C pallMOHAIBHBIMU uniciaMu. KoHTposibHas
pabota Nel0 o Teme: «YMHOKEHHE U JIETICHUE TIOJIOKUTEIBHBIX U OTPHUIIATEIIbHBIX
qHCeID.

8. Pemenue ypaBuenwuii (15 )

PackpsiTe ckobok. Koapdunment. [Togobubie cnaraemele. Perienre ypaBHeHUH.
B xozne nzyuenust TeMbl 00y4arouecs 10JKHBI:
KonTtponsHas padora Nell mo teme: «Packpbitie cko0ok. [loqoOHbIe ciaraembiey
KonTtponbnas pabora Nel2 o Teme: «Pemienne ypaBHEHUI.

9. Koopaunats! Ha tuiockoctu (13 )
[Tepnienaukynsipubie npsmbie. [lapannensHbie npsimble. Koopaunathas miockoctb. P. Jlexapr.
Cronbuatsie quarpaMmsl. I'paduku.
Kontponbras padota Nel3 mo teme: «KoopauHaThl Ha TIIOCKOCTHY.

10. OnucarenpHas cratuctuka. BepositHocts. KomOunaropuka (10 )
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[TonsiTHe O CITy4aifHOM OTIBITE M COOBITUH. [[oCTOBEpHOE M HEBO3MOXKHOE COOBITHSI. CpaBHEHHUE
nrancoB. [IpuMepsl pemieHuss KOMOMHATOPHBIX 3a7a4 IepedopoM BapUaHTOB.
11. UtoroBoe noBTopeHue (8 u)
[Tocne noBTOpEHMSI H3y4EHHOIO MaTeprasa MPOBOJUTCS
UTOrOBasi KOHTpoJIbHAs padora Nel4.

7 xmacc Anrebpa (3 4 B Henenro, Bcero 102 )

1. MuoxecTBO. DiieMeHT MHOXKecTBa. [TogmuoxkecTBo (3
4) MHoKecTBO. DiemMeHThl MHOKecTBa. [TogMHOXeCTBO.

2. BrIpaxxeHwus, TOXKACCTBA, ypaBHEHHS (22 1)
UwncnoBbie BRIPAKECHUS C IEPEMEHHBIMU. 3apOKIeHUE anreOpsl B Helpax apudmeruku. An-Xope3mu.
[Ipocreiimue mpeoOpa3oBaHus BhIpaKEHUN. YpaBHEHHE, KOPEHb ypaBHEHUS. JINHEHHOE ypaBHEHHE C
OJIHOI nepeMeHHOH. PellieHne TeKCTOBBIX 3a7]ad METOJOM COCTaBJIeHHsS ypaBHeHHM. CTaTUCTHUECKHE
XapaKTEPUCTUKH.
OcHoBHasl 11€7Tb — CHUCTEMaTU3UPOBATh U 000OIIUTH CBEICHUS O MPEOOPA30BAHUSIX ANTEOPANIECKIX
BBIPQXEHUM U pellIeHuU YpaBHEHHH ¢ 01HOI nepemMeHHON. KOHTpoJIbHBIX paboT: 2

3. @ynkuuu (11 1)
OyuK1us, 0067acTh onpeneneHus GyHKuuu. Berancnenue 3HaueHuid GpyHkumuu o ¢popmyse. I'padux
¢ynkuuu. [Ipsmas mponopuroHaIBEHOCTS U ee rpaduk. JInneitHas GyHKuus u ee rpaduk.
OcHOBHas 11e71b — 03HAKOMUTH YYAIIUXCS C BAKHEUIIMMHU (DyHKIIMOHATIHHBIMH MTOHATUSMH H C
rpaduKaMu NpsMON MPONOPLUUOHATBHOCTH U IMHEHHOM yHKIMK o01iero Buaa. KoHTpoiIbHbIX
pabor: 1

4. CreneHb ¢ HATYpaIbHBIM Moka3atenem (11 1)
Crenensb ¢ HaTypajIbHBIM ITOKa3aTeneM U ee cBoiicTBa. OnHouwneH. OyHKIuU y = X2, y = X3 U UX
rpaduxmu.
OcHoBHasl 1elNb — BbIPa0OTAaTh YMEHHUE BBIMOJIHATH AEMCTBUS HaJ CTEHEHSIMH C HaTypaJbHBIMU
MIOKa3aTeISIMHU.
KonTponbshubix pador: 1

5. Mmuorounens (17 )
Muorounen. CioxxeHue, BBlMUTaHUE U YMHOKEHHE MHOTO4JIEHOB. Pa3iioxkeHre MHOro4JIeHOB Ha
MHOKUTEH.
OcHoBHas 11eJ1b — BBIPA0OTaTh YMEHHUE BBINOIHATH CJI0KEHHE, BIUUTAHHE, YMHOKEHUE MHOTOUJICHOB
U pa30XXEHUE MHOTOWIEHOB Ha
MHOXHTEIH. KOHTPOIBbHBIX paboT: 2

6.@opMyIIbl COKpaIleHHOro YMHOeHus (19 1)
®opmynsl (a +b)2 =a2 +2ab + b2, (a+ b)3 =a3 +3a2b + 3ab2 + b3, (a £ b) (a2 + ab + b2) = a3 £b3.
Codusmbl, mapamokcel. IlpumeHeHue GOpMya COKpaIIEeHHOTO YMHOXEHHUS B TMPEeoOpa3oBaHUSIX
BeIpaskeHMi. Tpeyronbauk Ilackans. b. [Tackans.
OcHoBHasl 11€71b — BBIPA00TaTh YMEHUE MPUMEHSATH (POPMYJIbI COKPAIIEHHOTO YMHOKEHUS B
npeoOpa30BaHUAX LENbIX BBIPAKEHUH B MHOTOWIEHBI M B Pa3JI0KEHUH MHOTOWIEHOB Ha MHOXKHTEIH.
KonTponbubIx pabot: 2

7.CuctemMbl TMHEWHBIX ypaBHeHU (161)
Cucrema ypaBHeHMH. Pemenue cucreMsl NByX JIMHEMHBIX YPaBHEHUM C BYMs NEPEMEHHBIMH U €O
reoMeTpuueckas uHTeprnperauus. M3o0pereHue Merona KOOPIMHAT, MO3BOJSIONIETO IMEPEBOAUTH
reoMeTpuueckue oObeKThl Ha s3Ik anredpsl. P. Jlekapt u I1. ®@epma. [IpumMepsl pa3nuuHbIX CHCTEM
KOOpAMHAT Ha IUIOCKOCTH. Penienre TeKCTOBBIX 3a7jad METOIOM COCTABJIEHUS CUCTEM YPABHEHMM.
OcHoBHasl 11eJIb — O3HAKOMUTDH YYalllUXCsl CO CIOCOOOM pEelIeHMs] CUCTEM JIMHEMHBIX ypaBHEHUH C
JBYMsl TIEPEMEHHBIMHU, BbIpAa0OTaTh yMEHHME peIlaTh CUCTEMbl YpPaBHEHHWH W TNPHUMEHATh UX TNpPU
PEILICHNN TEKCTOBBIX 3a4a4.
KonTponbubix padot: 1

8.IToBTOpenue (3 u)
OcHoBHas nenb. [ToBropuTsh, 3aKpenuTh 1 0000IUTH OCHOBHBIE 3HAHMS, TIOTY4YEHHBIE B 7
kiacce. KontposbHbix pabot: 1

7 xnacc I'eometpus (2 4 B Hezento, Bcero 68 u)
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1.HauansHbie reomerpuueckue cBeaenus (11 u)
[Ipocreiimme reomerpudeckue (GUrypsl: mpsiMas, TOYKa, OTPE30K, Jiyd, yroia. OT 3emiiemepus K
reoMmerpuu. [loHsTre paBeHcTBa reomerpuueckux ¢uryp. CpaBHeHUE OTpPE3KOB U yrioB. M3mepenue
OTPE3KOB, JUIMHA OTpe3Ka. MI3Mepenue yrios, rpagycHas Mepa yriia. CMexXHble U BEpTUKAIbHBIE YTJIbI,
UX CBOMCTBA. lIeprnieHIuKyIIsIpHbIE IPSMBIE.
OcHoOBHas 11e1b — CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS O MPOCTEHIINX TEOMETPHUECKUX (PUTYpax U
UX CBOMCTBaX; BBECTH MOHITHE PaBEHCTBA QUTYP.
KonTponbsubix pador: 1

2. Tpeyronpauku (18 )
Tpeyronbauk. Ilpu3Haku paBeHCTBa TpeyroiabHUKOB. Ilepnenaukynsap k mnpsmoi. Codusmsl,
napajgokcel. Meauanbl, OUCCEKTPUCHI U BBICOTHI TPEYrojbHUKA. PaBHOOEAPEHHBIN TPEYTrOJbHUK U €TI0
CBOMCTBa. 3aJauM Ha IOCTPOEHUE C IMOMOILUBIO LUPKYJIs M JuHeiiku. Apxumen. [loctpoenue c
IIOMOILBIO IUPKYJIA U TUHEHKU. Tpucekuus yria.
OcHoBHasi 1leJib — BBECTH TIOHATHE TEOPEMbl; BBIPAOOTaTh YMEHHE [OKa3bIBaTh pPaBEHCTBO
TPEYrOJIbHUKOB C IIOMOILBIO U3YYEHHBIX IPU3HAKOB; BBECTU HOBBIHM KJIacc 3a/1ad — Ha IOCTPOEHUE C
MOMOILBIO LIUPKYJISL U TUHEHKH.
KonTpoabhbix pador: 1

3.ITapamtensHbie npsimbie (13 9)
[Ipu3Haku napamuienbHOCTH MNpAMBbIX. AKCMOMa NapauienabHbIX npsMmbiX. «Hauana» Eskmmpa. JI.
Oiinep. H. U. Jlobauesckuii. Uctopus nstoro nocrynara. CBONCTBa MapaieIbHBIX MPSMBIX.
OcHoBHasl 11€71b — BBECTH OJJHO U3 BAKHEHIINX MOHATUN — IMOHATHE NapajuIeIbHbIX MPSAMBIX; AaTh
nepBoe NpeacTaBieHne 00 akcuoMax U akCHOMAaTUYECKOM METO/I€ B TEOMETPHH; BBECTH aKCHOMY
HapauIeIbHBIX IPSIMBbIX.
KoHTposbHBIX paboT: 1

4.CoOTHOIIEHUS MEXTy CTOPOHAMHU U yriiaMH TpeyrojpHuka (19 u)
Cymma yrioB TtpeyrosbHuKa. COOTHOIIEHHME MEXJIy CTOPOHAMHU M YIJIaMH TPEYrojbHUKA.
HepaBenctBo TpeyrosnbHuka. [IpsgmMoyronbHble TpEYroabHUKH, UX CBOWCTBA M IPU3HAKU PAaBEHCTBA.
Paccrostnne ot Toukm n0 mpsmoi. PaccrosHMe Mexay napaulenbHbIMH NpsAMbIMH. Iloctpoenne
TPEYTroJIbHUKA IO TPEM JIEMEHTaM.
OcHoBHasl 11€71b — PacCMOTPETh HOBbIE MHTEPECHBIE U Ba’KHbIE CBOMCTBA
TPeyroiabHUKOB. KOHTpOIBHBIX paboT: 2

5.IloBTopenue. Pemenue 3anay (74)
OcHoBHas 1enb. [ToBTopuTh, 3aKpenuTh 1 0000IUTH OCHOBHBIE 3HAHUSI, TOJTYUYEHHBIE B 7 Kiacce.

8 kmacc Anre6pa (3 u B Henento, Bcero 102 )
1. PanimonansHble podu (23 u)

PanmonanbHas  1po6b.OCHOBHOE CBOWCTBO JIpoOH, cokpainenue apodeit. ToxxaecTBeHHbIE
_k
=x

npeoOpa3oBaHus palMOHAIBHBIX BbIpakeHUN. OyHKIUSA U ee rpauk.

OcHoBHas 11e71b — BbIPa0OTaTh YMEHHUE BBINOIHSITH TOX/IECTBEHHBIE TPEOOPa30BaHUsI pAllMOHATIBHBIX
BBIPAKCHMUII.
Tak kak 1eHCTBHS ¢ pallMOHAIBHBIMU APOOSMHU CYIIECTBEHHBIM 00pa30M ONUPAIOTCS Ha JEHCTBUS C
MHOTOYJIEHAMH, TO B HayaJie TEMbl HEOOXOMMO MOBTOPHUTH C YYAIIUMHCS TPEOOPa30BaHMs LIETBIX
BBIPAKCHUI.
KonTponbubix pabot: 2

2. Ksanpartusie kopuu (19 1)
[TonsiTre 06 ppanMOHaANbHBIX Yuciax. HenocTaTouHOCTh palliOHANBHBIX YHCET AJIi TEOMETPHUUECKUX
W3MEPEHHM, UppalroHaibHble Yrcia. OOmme CBeIeHHS O JCHCTBUTENBHBIX 4uciax. KBaapaTHbIi
KopeHb. [loHATHE O HaxO0XIEeHMM NPUOJIMKEHHOIO 3HAYEHHUs KBaApaTHOro KopHsA. CBoiicTBa
KBaJpaTHBIX KopHel. [IpeoObpa3zoBanHus BIpakeHUH, coiepxKalux KBagpaTHble KOpHH. DYHKITHS

v, ee cBoiicTBa 1 rpaduxk.

OcHoBHasl 11eJIb — CUCTEeMAaTU3UPOBATh CBEACHHS O PAIlMOHATBHBIX YHCIAX M JaTh MPEACTABICHUE 00
UPPAIMOHATFHBIX YKCIIAX, PACIIUPUB TEM CaMbIM MOHSTHE O YHCIE; BBIPAOOTaTh YMEHHE BBITIOIHAITH
npeoOpa3oBaHus BRIPAXKEHUI, COAEpPKAIUX KBaJApAaTHbIE KOPHHU.
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KoHTposbHBIX paboT: 2

3.KBanpatHsle ypaBHeHUs (22 u)
KBanparnoe ypaBHeHue. dopmyna KOpHEH KBaJpaTHOIO ypaBHEHHsA. PemeHue panuoHAIbHBIX
ypaBHeHuid. Pemenue 3amad, NpUBOAAIIMX K KBAaAPATHBIM YPAaBHEHUSAM M I[POCTEHIINM
palOHaIbHBIM YPaBHEHUSIM.
OcHOBHas 11€71b — BbIpa00OTAaTh YMEHUS pelllaTh KBaJpaTHbIE ypaBHEHUS U MpocTeiine
panMoHanbHbIC YPaBHEHUS M IPUMEHSTh UX K pEeIIeHHIO 3a/1a4. KOHTPOIbHBIX padoT: 2

4 HepaBencrsa (22 )
YucnoBble HEpAaBEHCTBA U UX CBOMCTBA. I[ouleHHOE ClI0KEHUE U YMHOKEHHUE YHCIIOBBIX HEPABEHCTB.
[TorpemHOCTh M TOYHOCTH NPUOIIDKEHMs. JIMHElHbIe HEpaBEHCTBA C OJHOW MEPEMEHHON M UX CHC-
TEMBI.
OcHoBHasi  1eNb — O3HAKOMMTH YYAIIMXCS C IPUMEHEHHME: HEPAaBEHCTB JJIs OLIEHKH 3HAYEHUM
BBIp@)KEHUI, BbIpa0OTaTh yMEHHE pellaTh JIMHEHHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOW M HX
CUCTEMBI.
KoHnTpoabubIx padoT: 2

5. Crenens ¢ 1eIbIM MoKa3aTesneM. JJaeMeHThl ctatucTuku (11 1)
Cremnenb ¢ 1enbIM NoKa3aTeseM U ee cBoiicTBa. CtanaapTHbIA BUJ uMcaa. HauanbHble cBeeHUS 00
OpraHM3aly CTAaTUCTUYECKUX HCCIIECIOBAaHUMN.
OcHoBHas 11€1b — BbIpa0b0TaTh yMEHUE IPUMEHATh CBONUCTB, CTEIIEHHU C LIEJIbIM [10Ka3aTesIeM B
BBIYUCIICHHSIX M TPe0Opa3oBaHuAX c(hopMUpoOBaTh HaYaJIbHBIE IPEICTABICHUS O cOope
IPYNIUPOBKE CTATUCTHUECKUX JAHHBIX, UX HATrJIsAHOM nHTepnperaiuu. KoHTponbHbIX paboT: 1

6. [ToBTopenue (5 )

KoHTposbHBIX padoTa 1
8 knacc I'eomerpus (2 4 B Hezento, Beero 68 u)

1.YetsipexyronbHuku (14 u)
MHOroyrojabHHUK, BBITYKJIbII MHOTOYTOJIBHUK, YEThIPEXYroJibHUK. [lapannenorpamm, ero cBoicTsa u
npusHaku. Tpanenus. @anec. [IpsmoyronsHuK, poM0, KBaapaT, ux cBoiicTBa. OceBasi M LEHTpallbHas
CUMMETPHUU. 30JI0TOE CEYECHHUE.
OcHOBHas 1LeNb — H3Y4YUTh HambOosiee Ba)KHBbIE BHJbI YETHIPEXYTOJIbHUKOB — MapajlieiorpaMM,
IPSIMOYTOJIBHUK, poMO, KBaJpat, Tpaneuio; AaTh MPeACTaBICHUE 0 GUTypax, 00IaJalonux 0ceBon
WM LICHTPAIBHON CUMMETPUEH.
KonTponshbix pador: 1

2.Ilmomanp (15 9)
[TonsTHe monianau MHOroyroyibHuKa. Ilnomanu npsMoyronbpHIKa, apajuiesorpaMma, TpeyrojibHUKa,
tpaneuuu. Teopema [Iudaropa. [Tudarop u ero mkona.
OcHoBHasl 11€JTb — PAaCHIMPUTH U YIITyOUTh MOJy4YeHHBIE B 5S—6 Kilaccax MpeACTaBICHUs yJalluxcs
00 M3MEpeHMM M BBIYUCICHHM IUIOLIA/eH; BBIBECTH (OpMYJbl IJIOMIAeH MpsIMOYroJbHUKA, Ta-
paienorpamMma, TPEyroJbHHMKA, Tpaleluuy; J0Ka3aTb OJIHY M3 TJIABHBIX TEOPEM I'€OMETpUH —
teopemy [Iudaropa.
KonTponbubix padot: 1

3.ITopoGHble TpeyronbHUKH (20 u)
[Tono6ubie TpeyronbHuku. [IpuzHaku mogoOusi TpeyroabHUKOB. IlpuMeHeHue momodus K
JI0Ka3aTeNbCTBY TEOpeM M pemeHnto 3anad. CHHyC, KOCMHYC M TaHI€HC OCTpOro yria
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
OcHOBHas 11€J1b — BBECTH IOHATHE MOJJOOHBIX TPEYTOJIbHUKOB; PACCMOTPETh MPU3HAKH MOI00US
TPEYrOJAbHUKOB M WX MPUMEHEHMs; CJelaTh TMEepBblii I1ar B OCBOGHHM  YyYalllUMHUCA
TPUTOHOMETPHUUYECKOTO arrapaTa reOMETPUH.
KoHTposbHBIX paboT: 2

4.0xpyxHOCTb (17 )
B3anmHoe pacmnosioxkeHne mpsiMOM M OKpPYKHOCTH. KacarenbHasi K OKPYXHOCTHU, €€ CBOMCTBO M
npusHak. LleHTpanbHble ¥ BIMCAHHbIE YIIbl. YeThlpe 3aMedaTenbHble TOUKH TpeyroiabHuka. JI. Diinep.
BrniucanHas 1 onvcaHHasi OKPYKHOCTH.
KonTponbsabix padort: 1
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5.IToBropenue. Pemenue 3anau (2 1)

OcHoBHas 1enb. [IoBTOpUTH, 3aKpEeNUTh H 000OIINUTHE OCHOBHBIC 3HAHUS, TIOTyYEeHHBIC B §
knacce. 9 knace Anrebpa (3 u B Henenro, Bcero 102 )

1. Ksagpatuunas QyHkus (22 1)
Oynaknus. CoiictBa (pynkmuii. KBaapaTHbeiii TpexuwieH. PasnmojkeHue KBaapaTHOTO TpexuwieHa Ha
MuoxkuTen. Oyaknus y = ax2 + bx + ¢, ee cBoiicTBa u rpaduk. CreneHHas (yHKIHSL.
OcHoBHasi LeJb — paACHIMPUTh CBEACHHUS O CBOMCTBAX (PYHKIMH, O3HAKOMUTH YYAILIUXCS CO
CBOWCTBAaMH U TPapUKOM KBAJPATUIHON ()YHKITHH.
KoHTposibHBIX paboT: 2

2.YpaBHEHUS U HEPABEHCTBA C OJTHON nepeMeHHoM (14 1)
Lenbie ypaBuenus. Mcropusi Bonpoca 0 HaXOXIACHUU (HOpMyJ KOpHEH anreOpandeckux ypaBHEHHUH,
HEpa3penMMoCTh B pajuKajiaXx ypaBHEHUU crerneHu, oombineit yetbipex. H. Tapransws, Jx. Kapaano,
H. X. A6enb, D. I'anya. JIpoOHbIe paninoHanbHbIe ypaBHeHH. HepaBeHCTBa BTOPOM CTENIEHU C OJTHOM
nepeMeHHoi. MeToa MHTEPBaJOB.
OcHOBHas LeNb — CHUCTEMAaTH3UPOBATh M OOOOUIMTH CBENEHHS O PEUICHWH LEIBIX M JIPOOHBIX
palroHaIbHBIX YPAaBHEHUI C OJTHOM MepeMeHHON, cPOPMUPOBATh YMEHHUE peliaTh HEpaBEHCTBA BUAA
ax2 + bx +¢>0wumm ax2 + bx + ¢ <0, rue a #0.
KoHTposbHBIX paboT: 1

3.YpaBHeHHsT U HepaBeHCTBA C JAByMs ImepeMeHHbIMH (17 4) VYpaBHeHue c AByMA
nepeMeHHbIMH U ero rpaguk. CucreMbl ypaBHEHHMM BTOpOHM cTeneHu. PemieHue 3agad ¢ IMOMOIIbIO
CUCTEM ypaBHEHHUH BTOpoH cTeneHu. HepaBeHCTBa ¢ AByMS IEPEMEHHBIMU U UX CUCTEMBI.

OcHoBHasl 1edb — BbIPA0OTaTh YMEHHUE pELIaTh MPOCTEUIINE CHUCTEMBI, COJAEpPKAIIME YpaBHEHHE
BTOPOIl CTENEHU C JBYMsI NEPEMEHHBIMU, M TEKCTOBBIE 3aJa4d C IIOMOILIBIO COCTABJICHUS TaKHUX
CHUCTEM.
KonTtpomnbHbIx pador: 1

4. Apudpmerrueckas U reomeTpruyeckas nporpeccuu (15 )
Yucnosele nociuenoBareabHOCTH. 3anada Jleonapao Iluzanckoro (PuboHauym) 0 KpoNMKax, 4HUCIa
O®ubonauuu. Apudmernyeckas U reoMerpuueckas nporpeccud. ®opMysbl I-TO Wi€HAa U CYMMBbI
NepBBIX N WIEHOB MpOrpeccMd. 3ajadya O IIaxMaTHOW Jocke. beckoHeuHo yObIBaromias
reoMeTpHuuecKas porpeccusl.
OcHOBHas 1enbp — JaTh MOHATHA 00 apu(METHUECKOW M TI'eOMETPUYECKOM Mporpeccusix Kak
YHCIIOBBIX MIOCIIEI0BATEIBHOCTAX 0COO0r0 BUA.
KoHTtponbHbIX pabort: 2

5.0nemMeHThl KOMOMHATOPUKH U Teopuu BeposiTHocTel (13 1)
KomOunatopHoe npaBuwiio ymHoxkeHMs. [lepecTaHOBKM, pa3melneHus, codeTaHus. OTHOCUTENIbHas
YacTOTa W BEPOATHOCTh CIIYy4allHOTO COOBITHS. VICTOKM TEOpHH BEPOSTHOCTEH: CTPaxoBOE JEI0,
azaptHble urpsl. I1. ®epma, A. bepnymm. A. H. Koamoropos.
OcHoBHasl 11€7Tb — O3HAKOMMUTD YUAIIMXCS C MOHATUSAMU EPECTAaHOBKH, pa3MELICHHs, COUETaHUS U
COOTBETCTBYIOLIMMH (hOpMyTIaMH IS [TOJICUeTa UX YUCIIA; BBECTHU MOHATUS OTHOCUTEIILHON YaCTOTHI U
BEPOSATHOCTH CIYYalHOTO COOBITHSL.
KonTponbsHbIx padort: 1

6. IToBTopenue (utoroBoe) (19 u)
OcHoBHas 1enb. [ToBTopuTh, 3aKpenuTh U 0000IUTH OCHOBHBIE 3HAHMS, TIOTyYE€HHBIE B 9
kiacce. KoHTposbHBIX paboT: 2

9 knacc I'eomerpus (2 4 B Henento, Bcero 68 )

1. Bextopsl. Meton koopauHart (18 )
[Tonsatue Bekropa. PaBeHcTBO BekTOpoB. Ci10’k€HNE U BBIYUTAHHE BEKTOPOB. ¥ MHOXKEHUE BEKTOpa Ha
yncio. Pa3noxxeHne BekTopa 1o JByM HEKOJUIMHEapHbIM BekTopaMm. Koopaunate! Bektopa. IIpocreii-
HIME 3a1a4¥ B KOOPAMHATaX. Y PABHEHUS OKPYKHOCTH U IPsIMOU. IIprMeHeHne BEKTOpOB M KOOPAUHAT
IIPY PEIICHUN 3a7ady.
OcHoOBHas eI — HAYYUTh YYALIUXCs BBIIOJIHATD AEUCTBHS HAJl BEKTOPAMU KaK HaIllPABJICHHBIMU
OTpe3KaMH, YTO BaXKHO JJIsl IPUMEHEHHUSI BEKTOPOB B (PM3UKE; TOZHAKOMHTD C HCIIOJIb30BaHUEM
BEKTOPOB U METO/1a KOOPAUHAT IIPU PELIEHUN TeoMeTpuuecKkuX 3anad. KoHTpoapHbIX padoT: 1
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2. COOTHOIIIEHHS MEXKTy CTOPOHAMH U yTIIaMH TpeyroyibHuKa. CKalIspHOE TIPOU3BEICHUE
BekTOpOB (11 1)
CuHyc, KOCHHYC ¥ TaHTEHC yriia. TeopeMbl CHHYCOB M KOCHHYCOB. PelieHre TpeyrojibHUKOB.
CkansipHOE MPOU3BECHNUE BEKTOPOB U €r0 NPUMEHEHNE B TEOMETPUYECCKHX 3a/1a4ax.
OcHOBHas 11eJ1b — Pa3BUTh YMEHUE YYAIIUXCS MPUMEHSATh TPUTOHOMETPUICCKUH armapar npu
pELICHUH TEOMETPHUYECKUX 3a71a4.
KonTponbsubix padort: 1

3. JlmuHa OKpYKHOCTH | IUIoIIa b kpyra (12 q)
[IpaBuibHBIE MHOTOYTOJIBHHUKH. OKPYXHOCTH, OMHCAaHHAs OKOJO MPAaBUJIBHOIO MHOTOYIOJbHHKA H
BIMcaHHas B Hero. [locTpoeHHWe TpaBHIBLHBIX MHOTOYTOJIBHUKOB. JlmuHa oxpyxHOCTH. HcTopus
yucna wt. [Inomans kpyra. KBagparypa kpyra.
OcHOBHas 11eJ1b — PACHIMPUTH 3HAHUE YYAIIUXCSI O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHITHS JJTUHBI
OKPYKHOCTH | IUIOMIAAH Kpyra U GOpMYIIbI ISl UX BhUucieHus. KOHTponbHBIX padoT: 1

4. JImwxenus (7 1)
OtoOpakenue miuockoctu Ha ceds. Ilonsrtue nBuwxenus. OceBass W LEHTpajbHAas CHMMETPHUHU.
[Tapannensusiii nepenoc. [loBopor. Hanoxxenus u 1BUKEHUS.
OcHOBHas 11€71b — MMO3HAKOMUTD YYalIUXCsl C MOHATHE: IBUKEHUS U €r0 CBOMCTBaMHU, C OCHOBHBIMU
BUJIaMU JIBI)KEHUM, CO B3aMMOOTHOIICHUSIMU HAIOKEHUHN U ABMKeHUN. KOHTponbHBIX padoT: 1

5. HauanbHble cBeZieHHs U3 cTepeoMeTprH (8 u)
[Ipenmer crepeomerpun. ['eomerpuueckue Tena ¥ TOBEPXHOCTH MHOTOTPaHHUKH: MPH3MA,
napajieNienune], nupamuaa, (GOpMysbsl Ui BBIUYMCIEHHS HX OOBEMOB. Tena W TOBEPXHOCTH
BpallleHus: [IIMHIP, KOHYC, cdepa, map, GOopMyIbl sl BHIYUCICHUS UX IUION[ael TOBEPXHOCTEH U
00BemMoB. Y BoeHUE Ky0a.
OcHoOBHasi 1eNlb — JaTh Ha4yajJbHOE MPEJCTAaBICHHWE O TeJaX W TOBEPXHOCTSAX B IPOCTPAHCTBE;
MO3HAKOMHTH YUYalIUXCS C OCHOB HOBBIMH (DOpMYyITamMu JUIsi BBIYMCICHUS IUIOMIAZCH MOBEPXHOCTEH U
00BEMOB Te.

6. O06 akcuomMax MIaHUMETpuH (2
q) becena 06 akcuomax reoMeTpuu.
OcHoBHas 11e7Th — J1aTh 00Jiee MTyOOKOe MPEeCTaBICHNEe O CUCTEME aKCHOM TUTAHUMETPUH U
AKCHOMAaTHYECKOM METOJIE.

7. IloBropenue. Pemenne 3agau (10 u)
OcHoBHas 11enb. [ToBTOpUTH, 3aKpenuTh U 0000IIUTH OCHOBHBIE 3HAHUS 32 OCHOBHYIO
mikosy. KonTponbHbIx padot: 1

HpI/I HGO6XO,[[I/IMOCTI/I B TCUCHUC yqe6Hor0 roaga yduTeiib MOXCET BHOCHUTH B IPOrpaMmMy
KOPPEKTUBBI: UBMCHATH MOCIICA0OBATCIIBHOCTE YPOKOB BHYTPU TEMBI, IEPECHOCUTH CPOKH KOHTPOJIBHBIX
pa60T " 1Ip., UMCs HaA 3TO 00BCKTHBHEIC IIPUYIUHBL.

3. TemaTH4eckoe IVIAHUPOBaHHUE
C YKa3aHUEeM KOJIMYEeCTBa YacOB, OTBOJAMMBIX HA OCBOCHUE KAKIOH TEMBI

Ne Tema ypoka Konunuectso
n/n 4acoB
5 kaace

1 HatypasibHble uncnia 12

2 Cli0K€HUE ¥ BBIUUTAHUE HATYPAIbHBIX YHCEI 20

3 YMHOXKEHHUE U JICJICHHE HATYPAIbHBIX YHCEIT 25

4 [Tnomanu 1 00BEEMBI 13

9) OOBIKHOBEHHEBIE IPOOH 22

6 Hecstnunsie npodu. ClioKeHne ¥ BEIUUTAHUE ECATUYHBIX Ipo0ei 15

7 YMHOXEHHUE U JICICHUE JIECATUYHBIX Tpo0ei 28

8 WMHCTpyMEHTBI AJ1s1 BBIUUCICHUN U U3MEPEHUI 18
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9 OnucarenpHas cratuctuka. Bepostnocts. KomOnHaTopuka. 10
10 IToBTOpeHHe 6
11 KoHTtposibHas paboTa 3a roj 1
Bcero 3a roa 170 u
6 kJacc
1 JlenuMocThb uncen 20
2 Cli0)KeHHUE M BBIUMTAHUE IPOOEH C pa3HBIMH 3HAMEHATEIISIMU 20
3 YMHOXEHHE U JieieHHe OOBIKHOBEHHBIX IPpoOei 30
4 OTHOMICHHS ¥ IPONIOPIIHH 18
5 [TonoxutenpHBIC U OTpHULIATENbHBIC Yncia. [losBaenne orpunarenbubix uncen | 13
U HYJIS.
6 Cl10)k€HUE M BBIUUTAHUE MOJIOKUTEIBHBIX U OTPUIIATEIbHBIX YUCEI 11
7 YMHOKEHUE U JICTICHUE NOJIOKUTEIbHBIX U OTPUIATEIIbHBIX YHCET 12
8 Pemenue ypaBHeHui 15
9 KoopauHatel Ha TIIOCKOCTH 13
10 OnucarenpHas ctatuctuka. Beposraocts. KomOunaTopuka 10
11 IToBTOpEeHME 7
12 KoHnTponbHast paboTa 3a ros 1
Bcero 3a roa 170 4
7 KJjace
Auiredpa
1 MHoxecTBO. Di1eMeHT MHOKecTBa. [logMHOXKECTBO 3
2 BripaxkeHus1, TOXK/1€CTBa, YPaBHEHHS 22
3 DyHKIHUH 11
4 CTeneHb ¢ HaTypajabHbIM [T0KA3aTeIeM 11
5 MHoOTrOo4IeHbI 17
6 DopMyIIBI COKPAILICHHOTO YMHOXKEHUS 19
7 CHcTeMbl TUHENHBIX YPaBHEHUH 16
8 IToBTOpEHME 2
9 KonTponbHas paboTa 3a roj 1
Bcero 3a rox 102 4y
I'eomerpus
1 HavanbHble reoOMeTpUYECKUE CBEACHUS 11
2 TpeyronbHUKN 18
3 [TapannensHbIie NpsMbIe 13
4 COOTHOIIEHUS MEX/1y CTOPOHAMU M YTJIaMU TPEYroJIbHUKA 19
5 IloBTOopenue. Pemenue 3anau 6
6 KonTponbHas padbota 3a roj 1
Bcero 3a roa 68 u
8 ki1acc
Auredpa
1 PannonanbHbIe 1pobu 23
2 KBanpaTHble KOpHH 19
3 KBazpaTHble ypaBHEHUS 22
4 Hepasencrpa 22
B CreneHs C 1eJIbIM OKa3aTesIeM. DJIEMEHThl CTATUCTUKH 11
6 [TorTOpenue. Pemenwue 3amau 4
KonrtposnbHas paboTa 3a ron 1
Bcero 3a roa 102 4y
I'eomeTpus
1 YeThIpexyroJbHUKN 14
2 [Tnomans 15
3 [TogoGHBIE TPEYTOILHUKH 20
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4 OKpYXHOCTH 17
9) IloBTOpeHune 1
6 KoHTtposibHas pabota 3a roj 1
Bcero 3a roa 68 u
9 kyace
Auredpa
1 KBaaparnunas Qynkims 22
2 YpaBHEHUs ¥ HEPABEHCTBA C OJHON NMEPEMEHHON 14
3 YpaBHEHMsI U HEPABEHCTBA C IBYMsl IGPEMEHHBIMU U UX CUCTEMBI 17
4 Apudmernueckasi 1 reOMeTpUIecKast IpOrpeccuu 15
5 DJIeMEHTHl KOMOMHATOPUKHU M TEOPHUHU BEPOSITHOCTH 13
6 [ToBTOpCeHME 19
7 KonrtposnbHas pabora 3a ron 2
Bcero 3a roa 102 4
I'eomerpus
1 BekTopsr 8
2 MeToa KoopaArHAT 10
3 CooTHOIIeHHS MEX 1y CTOPOHAMU U YIrilaMu TpeyroyibHuka. CkanspHoe 11
MIPOU3BE/IEHNE BEKTOPOB
4 JliHa OKPYKHOCTH M ILJIOIAAb KpyTa 12
5 JIBr>xenus 7
6 HauanpHble CBEIEHUS M3 CTEPEOMETPUH 8
7 006 akcruoMax IJIaHUMETPUU 2
8 IToBTOopenue. Pemenne 3amau 9
9 KoHTposibHas pabota 3a roj 1
Bcero 3a roa 68 u
Bcero 3a yueOHbIN npegMer 850 4
IIpunoxenune
KonTpoJsbHbIe padoTsl 32 roa
(demoBepcus)
5 KkJ1ace
1 BapuaHnT.

1. Bemonnute aeiicteus: (27,76 —4,72) : 6,4 +5,2 - 0,4.
2. Pemure ypaBuenwue: 7,3y — 3,5y = 20,9
3. CoOctBennas ckopocth kKatepa 10,3 km/4. Kakoii myTh mpoier karep 3a 3 4 MpOTUB TCUSHHSI PEKH,
€CJIM CKOPOCTh TeueHus peku 1,7 km/u4.
4. B marazune 240 xr ¢ppykToB. 3a AeHb mpojanu 65 % ¢ppykToB. CKOIBKO KIIOTPAMMOB (PYKTOB
ocTayoce?
5. IMoctpotite yron AOB, paBusriii 145°. IIposenaute BHyTpH yria nyd OC. U3meprsre yroa COA,
Beryrciute yroia BOC.

2 BapuaHT.
1. Bemonnute aevcteus: (21,06 +3,78):5,4—-3,8-0,7.
2. Pemure ypaBuenwue: 3,2x + 0,4x =27
3. Terutoxo men 1Mo TeYeHHI0 peku 4 u. OmpenenuTe MyTh, KOTOPBIH MPOWIET TEIJIOXOJ, €CIH
ero coOCTBEHHAasA CKOPOCTh 15,7 KM/4, a CKOPOCTh TEYEHUS PEKH 1,6 xm/u.
4. B nucrepne 850 1 mosoka. 48% moroka pa3nuiu B 0ua0oHbl. CKOJIBKO JIUTPOB MOJIOKA OCTAJIOCH B
nucTepHe?
5. IToctpotite yron MNK, paBusiii 135°. [IpoBenure BHyTpH yria ayd NP. U3mepsTe yrom MNP,
BbrunciuTe yroia KNP.

6 ki1ace
Bapuanr 1
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5  4)

8-4,2] 2= -1 —|
1. Haiinute 3HaueHNE BHIPAXKCHHUS: \ 14 21/,
2. B tpex nexax ¢abpuxu padotaror 480 yemoBek. Uucio mronei, paboTaronMx BO BTOPOM II€Xe,
cocraBisieT 36 % 4yucia J0JeH MepBoro mexa, a YUciio JIFoJIeH, paboTaIoNINX B TPEThEM IIEXE,

2
3

COCTaBJIACT qHuciia JIIO,I[CI;'I BTOpOI'O 1i€xa. CKOJIEKO Y€JI0BEK pa60TaeT B KAKIOM M3 OTUX I_ICXOB?
12+3 y=_8,+078

3. Pemnte ypaBHeHHE: 10 15
22:31=x:35
4. HalimuTe HEeU3BECTHBIN WieH nmponopuuu: 3 3
4
5. Haiinurte uucno a, ecimu 7 ot a paBasl 40 % ot 80.
Bapuanr 2
7 6)
30-23,1:] B——-4 —|
1. Halinute 3HaueHue BbIpaKEHUS: \ 20 35/,
2. B Tpex cocynax 32 i1 MmammHHOTO Maciia. Macca mMacia BTOporo — cocyfa cocrasiser 35 % maccel
5
?

Macjia IepBOro cocyaa, a Macca Macia TpeTbero coCcyaa COCTaBJIACT Macchl Macjia BTOPOro cocyna.
CKOIIBKO JIMTPOB Macjia B KaXXI10M COCYI[C?
SBx-059=_8x-124

14
3. Pemmnre ypaBHEHHE: 21

y:84=11:63

4. Haitnute HEM3BECTHBIN WIECH MPOTIOPIUH: 8 4
7

5. Haitnure yucio m, ecnu 60 % oT m paBHBI  OT 42,

7 Kaace

Bapmuanr 1

1. YopocTtute BhIpakeHue

(a-4)2-2a-(3a-4)

2. PemmnTe ypaBHEHHE

X— 6 X

4 -3 =1

3. PemmnTe cucreMy ypaBHEHHIA

2x+ 3y =10

[x—2e=-9
4. B paBHOOEApEHHOM TpEeyrojbHHKE OOKOBasi CTOpPOHA B JiBa pa3a OoJjblle ocHoBaHuA. Halinure
CTOPOHBI TPEYTOJIHUKA, ECIIN €r0 IEpUMeTp paBeH 60 cM.
6. Jloaka MOXKET MPOIUIBITh PACCTOSTHUE MEXAY ABYMs CEJICHUSMH, CTOALIMMU Ha Oepery peku, 3a 4
Y. M0 TEYEHHUI0 PEeKH U 3a § 4. mpoTuB TeueHHs. CKOpocTh TeueHHs peku 2 km/4. Haiiaure
COOCTBEHHYIO CKOPOCTb JIOJIKM M PACCTOSIHUE MEX1Y CEJICHUSIMHU.

Bapnanr 2

1. YopocTute BblpaskeHue:
(a-c) - (atc) —c-(3a-c)
2. Pemure ypaBHeHUe
5(2+1,5x) - 0,5x = 24
3. Pemmmte cucremy ypaBHeHUMH
(x+y=6

[5x-2y=9
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4. B paBHOOEIpEeHHOM TpEyrojbHUKE OOKOBasi CTOPOHA Ha 3 cM OoJbIlie ocHOBaHus. Haiinure
CTOPOHBI TPEYTOJIbHUKA, €CIIA €T0 IEPUMETP PaBEH 54 CM.

5. OnuH aBTOMAT YITaKOBBIBAET B MUHYTY Ha 2 TIAYKHU M€UEHbs O0JIbIle, 4eM BTOpou. [1epBbIii aBTOMAT
paboran 10 muH., a BTOpoii — 20 mMuH. Bcero 3a 310 Bpems Obuto ymakoBaHo 320 madek MEYSHbS.
CKoOJbKO MaueKk B MUHYTY YIIaKOBBIBAET KaX/Iblil aBTOMAT?

8 kJace

Bapuanr 1
1°. Pemmute ypaBHeHue: 36x2 — 6x —2 = 0.
2°. PemmTe HEpaBeHCTBO: 2X ~ 3(X + 4) <x — 12.
3F 36 18
3°. BblIoHUTE AeiCTBHS; ( NN )+2 N
4°. Yron ABC Bnucas B okpykHocTb. Haiinure rpagycnyto mepy yriia ABC,

€CJIM COOTBETCTBYIOIUN €My LIEHTPaJIbHBIN yroJ paBeH 88°.

5. CTtopoHbl TpeyrosbHUKa paBHbI 4cM, 6¢M, 7cM. Haiinute cTtopoHbl

MOI00HOT0 €My TPEYTroJIbHUKA, IEPUMETP KOTOPOro paBeH 85¢cm

6. Karep nmpomén 27 KM 10 TEYEHUIO PeKH U 42 KM MIPOTHB TEYCHUS, 3aTPATUB
Ha IIyTh 110 TEYECHUIO HA 14 MeHblIe, YeM Ha IIyTh NPOTUB TedeHus. Kakosa
CKOpOCTh KaTepa IPOTUB TEYEHHUs, €CIIM CKOPOCTh TEUEHUS PEKU paBHA 3KM/4.

BapuanT 2

1°. Pemute ypaBHenue: 42x2 +5x -2 =0.

2°. Pemute HepaBeHCTBO:  10x — 3(4 — 2x) > 16 +20x.

3°, Bemmonaute geifcrms; V5 (V10 +V5) - 48

4°. Touku A, B, C nexar Ha okpyxHocTu ¢ ueHtpom O. Haiinure rpangycHyro
Mmepy yrina AOC, ecnu yron ABC pasen 110°.

5. OcHoBanHust paBHOOOKOI! Tpanenuu paBHbl 10cM 1 26¢M, BbICOTa paBHA
15cMm. Haiinute 60KOBYIO CTOPOHY TpameIyH.

6. MoTtopHas j0Ka Mpouuia 5 KM 10 TEYEHUIO PEKH U 6 KM IPOTHUB TE€UYEHUS,
3aTpaTHB Ha BECh MyTh 14. YeM Ha MyTh NPOTUB Te4eHUs. CKOPOCTh TEUEHUS
pexu paBHa 3kM/4. Haiiiute cKOpocThb JTOAKH 110 TEYEHUIO.

9 kJaace
Bapuanr 1
1. Vopocrtute Boipaxkenue:((a+2)/(a -2) - a/(a+2)) (a -2)/(3a+2)
2. Pemute cucreMy ypaBHECHHIA:
{Xy=16
X—-y=6
3. Pemure HepaBencTBo:  a) 5x - 1,5(2x +3)<4x + 1,5 0)2x2 -x—-62>0
4. Tloctpoiite rpaduk GyHKIHH y = X2 — 4. YKaXKUTE, IPU KAaKUX 3HAUCHUSAX X QYHKIIUS IPUHUMAET
MOJIOKUTETHHBIC 3HAYCHHUS?
5. Cropona pom6a 30 cMm, a octpsrit yros paseH 60°. Beicota pom0Oa, omyiiieHHast U3 BEPIIMHBI TYIIOTO
yria, JeIUT CTOPOHY Ha JIBa oTpe3ka. KakoBbI AJIMHBI 3TUX OTPE3KOB?
6. bpuraga mopkHa ObUTa M3rOTOBHTH 40 JeTayeld K ONpeleIeHHOMY CpoKy. M3roToBiss B 4ac Ha 8
neTaneit OoIble 3arlaHUPOBAHHOTO, Opurajga yxe 3a 2 Jaca 0 CpoKa MEepeBHINOTHIIA TUIaH Ha 8
netaneil. CKOJIbKO JeTalield B yac J0/hKHA OblTa M3rOTOBUTH OpHUTajia 1Mo MiaHy?
7. Pemute ypaBHeHue: X3 - 6x2 - 4x +24=0
Bapunanr 2
1. Vapocrute Boipaxenue:((x +3)/(x-3) - x/(x+3)) : (x+1)/(x + 3)
2. Pemmte cucremMy ypaBHEHUM:
{X-y=2
Xy =15
3. Pemute HepaBeHCTBO:  a)2Xx — 4,5 > 6x — 0,5(4x — 3) 0)x2 +7x -18<0
4. Tlocrpotite rpaduk GyHKIUU: y = - X2 +1. YKaxKuTE , IpH KaKUX 3HAUCHUAX X (QYHKITUSI
MPUHUMACT OTPUIATEIIbHBIC 3HAUCHUS?
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5. B tpeyronsauke ABC croponst AB u BC paBebl, a BHemHu yron npu BepmmHe C paBeH
123 °. Haiinute BennuuHy yria B.

6. 13 mynkta A B myHKT B, paccTossHMe Mexay KOTOpbIMU 45 KM, Bblexasl Benocumeauct. Yepes 30
MUHYT BCJI€J| 332 HUM BbI€Xal BTOpPOM BEIOCUIEAMCT, KOTOPbIM npuObUT B MyHKT B Ha 15 munyT
panbie nepBoro. KakoBa CKOpoCTh MEPBOTO BEIOCUIIEANCTA, €CM OHA HAa 3KM/4 MEHbIIIE CKOPOCTH
BTOpOTo?

7. Petiute ypaBHeHue: y2 -xy2 +xy -y =0

Kpurepun onieHkM NHCbMEHHBIX KOHTPOJILHBIX PadoT yyammxcsi no

MaTteMaTuke OTBET OIIEHUBAETCA OTMETKOM «5», €CIHU:

1) paboTa BBINOIHEHA TOJHOCTHIO;

2) B JIOTUYECKHUX PACCY)KICHHIX M 000OCHOBAHHH PELICHUS HET MTPOOEJIOB U OIIMOOK;

3) B pelICHUH HET MATEMATHYECKUX OMIMOOK (BO3MOXHA OIHa HETOYHOCTh, OIMCKA, KOTOpas He
SBIISIETCS CIIEJICTBUEM HE3HAHUS WJIM HEMIOHUMAaHUS Y4eOHOTO MaTepuaa).

OtMmeTka «4» cTaBUTCS, €CIIH:

1) pabGoTa BBINOJIHEHA ITOJIHOCTHIO, HO 00OCHOBAHUS IIArOB PEIICHUS HEJJOCTATOYHBI (€CIIH YMCHHE
000CHOBBIBAThH PACCYKJIEHHUS HE SBJISUIOCH CIIEIUATBHBIM O0BEKTOM ITPOBEPKH);

2) IOMYyIIEHBI OJJHA OINOKA WK €CTh JIBa — TPU HEI0UYETA B BBIKJIAJKAX, PUCYHKAX, YePTEIKAX HITH
rpadukax (€CiIu 3TH BUIBI pa0OT HE SBISUIACH CIIEHUAIBHBIM 00BEKTOM IPOBEPKH ).

OTMeTKa «3» CTaBUTCS, ECIU:

1) nomyreHo 6osiee 0IHOM OIMIMOKK WK O0JIee ABYX — TPEX HE0YETOB B BHIKJIAIKAX, YSPTEIKAX HIIH
rpadukax, HO yyanuiics oo6nagaer 00sa3aTebHBIME YMEHHUSIMHU 110 TIPOBEPSIEMOM TEMe.

OTMeTKa «2)» CTaBUTCS, ECIU:

1) nmomylieHbI CYIIECTBEHHBIE OIIMOKH, TIOKA3aBIIKE, YTO yUAIHACA HEe 00J1aacT 00s3aTeIbHBIMU
YMEHHSIMH 110 IaHHOI TeMe B IIOJTHOM Mepe.

2) pabora mokasasa MMoJHOE OTCYTCTBHE Y YUaIIerocs 00s3aTeIbHbIX 3HAHUI U YMEHUH 110
MPOBEPSAEMON TEME WM 3HAYUTENbHAs 4YacTh PA0OTHI BBIIOJIHEHA HECAMOCTOSITENBHO.
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