ITpunoxenne k OOIT OO0 PT'OC

MyHUuMnanbHoe 06uLeo0bpa3oBaTebHOE yYpeEKAeHNE

«KpaCH003epHeHc1<aﬂ OCHOBHas 061HeO6pa30BaTeJ'H>HaH IIKOJIa»

MpuHaTO Y1BepxaeHo Mpukas
Ha 3acegaHum neparornyeckoro coseta MpoTokon avpekrtopa Ne 106
Nel ot «30» asrycta 2021 roaa ot «31» asrycra 2021 ropa

Pabouas nporpamma

AJAIITUPOBAHHAS ITPOI'PAMMA 110 MATEMATHUKE

HavmeHoBaHue yyebHoro npegmeta/kypca

OCHOBHOE OBLLEE O6PA3OBAHUE

YpoBeHb 06pa3oBaHus

5-9 Knaccobl

ba30Bbli1 ypoBeHb

5 ner

CpoK peanunsaumm

HanmenoBanue mporpaMmbl, aBTOp IIPOTrPaMMBbl

- CoctaBneHa Ha ocHoBe: ABTOpCKOVI nporpammbl N0 MaTemMaTuKke anAa 5-6 Knaccos, aBTOp-

coctaButens B.N.Koxos.- M. : MHemo3uma, 2010 roaa;

- ABTOpCKOM nNporpammbl 06WEe0bpa3oBaTe/ibHbIX yYperKaeHUn no anrebpe 7-9 Knaccos, aBToOp

KO.H.Makapbides.- M.: «[TpocseweHmne» 2014 roga;
- ABTOpPCKOM nporpammbl  06LW,Ee06pa30BaTE/IbHbIX  YUPEKAEHUN
N1.C.ATaHacsH, B.®.byTty30B 1 apyrue. - M.: «[pocseweHne» 2013 roaa.

Cocrasutens: MNoTepaesa Hagexaa AHaTONbeBHA, y4UTENb MAaTEMATUKKN

1. KpacHoozepHoe
2021r

no reometTpun, aBTOPOB




1. IInanupyemble pe3yJibTATHI OCBOCHHS Y4eOHOI0 MpeaMeTa

1.1. JIm4yHOCTHBIE pPe3yabTAThl
JIMYHOCTHBIMH pe3ybTaTaMH U3y4eHUs MmpeaMeTa «MareMaTuKay sIBISIOTCS CIEAYIOIINE KauecTBa:
- yYMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOW M NMHUCHMEHHOW PEYH, TIOHMMATh
CMBICJI TTOCTABJICHHOW 3a/1aud, BBICTPAMBATh apryMEHTALNIO, TPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI;
HE3aBUCUMOCTh U KPUTUYHOCTH MBILIUICHUS;
- KpUTHYHOCTh MBIIUICHUS, YMEHHE pAaclo3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BBICKa3bIBAHUS,
OTJINYATh THUIOTE3Y OT (haKTa;
- TIpE/CTaBJIICHUE O MAaTEeMaTHYECKON Hayke Kak cepe 4eIoBEeUecKOW JAeATENIbHOCTH, 00 3Tamax ee
Pa3BUTHSL, O €€ 3HAUMMOCTH JUIS Pa3BUTHS [EBHIIN3AIIHH;
- KpEaTWBHOCTH MBIIIUICHUS, HHUIIMATUBY, HAXOTYMBOCTh, AKTUBHOCTb MPH PEIICHAH MaTeMAaTHIECKUX
3azay;
- YMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3YJIbTAT YIEOHOW MaTeMaTHUECKOW eI TEeITbHOCTH;
- CHOCOOHOCTh K OSMOIMOHAIFHOMY BOCIPHUSTHIO MAaTEeMaTHYeCKHX OOBEKTOB, 3ajad, peIIeHUi,
paccyxJICHUI.

1.2. MeranpeaMeTHbie pe3yJabTaThl
PerynsaruBnabie YV /|
- CaMOCTOSITeNIbHO OOHAPYKHUBATh M (POPMYIUPOBATH YUEOHYIO IPOOIEMY, ONIPENEITh 1Ielib yueOHOM
JeSTeTbHOCTH, BEIOMPATh TEMY MPOEKTA;
- BBIIBUTaTh BEPCHU pEIICHUS TPOOJIEeMBbI, OCO3HaBaTh (M HMHTEPIPETUPOBATH B CiIydae
HE0OXOIMMOCTH) KOHEUYHBIH pe3yJbTaT, BRIOMPATh CPEICTBA AOCTWIKECHUS ENN U3 MPEIUIOKECHHBIX, a
TaKXe UCKAaTh MX CAMOCTOSITEIILHO;
- COCTaBJIATH (MHIWBHAYAJbHO WJIM B TPYIIE) IUIAH PEIICHUS TPOOIeMbI (BBITIOJIHCHHSI IIPOEKTA);
- B JIMAJIOT€ C YYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSTENIBHO BHIPAOOTAaHHBIE KPUTEPUH OLIEHKH.
- Moa0upaTh K KaXJI0U mpoodiieMe (3a1aue) aIeKBaTHYIO €l TEOPETUUECKYIO MO/IENb;
- paboTas 1o NmpeIoKEHHOMY WIIM CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHy, MCIIOJIb30BaTh HApsAY C
OCHOBHBIMH U JIOTIOJIHUTEJIbHBIE CPEACTBA (CIIpaBOYHAs INTEPATYpa, CI0KHBIE TPUOOPHI, KOMIIBIOTED);
- IUJIAaHUPOBATh CBOIO0 WHAMBHUAYAJIBbHYIO 00pa30BaTENIbHYIO TPACKTOPHUIO; CBOOOJHO MOJIb30BATHCS
BbIPAOOTAHHBIMU KPUTEPUSIMU OLEHKU M CaMOOIICHKH, UCXOJS U3 LU U HMEIOIIUXCS KPUTEPUEB,
paznuyas pe3ysabTaT U CrocoObl AeHCTBHIA;
- B XOJ€ MpeACTaBICHUS MPOEKTA 1aBaTh OILICHKY €ro pe3yibTaraM;
- CaMOCTOATEIbHO 0CO3HABATh MPUYHMHBI CBOETO yCIIeXa WM HEeyclleXa U HaXOJIUTh CIIOCOObI BBIXOA
U3 CUTYyalluu HEYCIIeXa;
- YMETb OLIEHUTH CTENEHb YCIEIIHOCTU CBOCH MHAUBUAYAIbHON 00pa30BaTeIbHON NesITENbHOCTH.
ITo3naBarenvHbie YV ][]
- aHAIM3HPOBaTh, CPAaBHUBATH, KIaCCU(UIIMPOBATH U 0000IaTh (DaKThI U SBICHHUS;
- OCYIIECTBIIATh CPaBHEHUE M KIACCU(UKALNIO, CAMOCTOSATEIbHO BBIOMpAsi OCHOBaHUS M KPUTEPHUH
JUIS YKa3aHHBIX JIOTUYECKHUX OTIepaIuii;
- CTPOUTH JIOTHYECKH OOOCHOBAaHHOE pACCYKIEHHUE, BKIIOYAIOIIEe YCTAHOBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3EH;
- co3JaBaTh MaTeMaTHYECKHUE MOJIENH;
- COCTaBJIATh TE€3UCHI, Pa3JIMUHbIE BUAbI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);
- npeoOpazoBbIBATH MH(POPMAIIUIO U3 OJHOTO BUJA B APYroi (Tabnuily B TEKCT, AUarpaMmy | Ip.);
- yYMeThb ONpEeNeNsiTh BO3MOXHBIE MCTOYHMKM HEOOXOJIUMBIX CBEACHUH, NPOU3BOJIUTH IOUCK
uHpOpMalNH, aHAJIU3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTS;
- caMOMy cO3/laBaTh MCTOYHHKH MH(POPMALUU PA3HOTO THUIA U Ul pa3HbIX ayAUTOpHil, cOOI0AaTh
MH(GOPMAIMOHHYIO TUTHEHY U NpaBuia HH(POPMAIIMOHHON 6€3011aCHOCTH;
- YMETh HCIIOJIb30BaTh KOMIBIOTEpHbIE M KOMMYHUKAI[MOHHBIE TEXHOJOTMH KAaK HMHCTPYMEHT JUIS
JOCTH)KEHUS CBOMX IIeJIei;

- HCTIOJIb30BaHNE MaTeMaTHUECKUX 3HAHUM JJIs pelIeHUs pa3IMYHbIX MaTeMAaTHYECKUX 3a]1ad U

OLIEHKHU TIOJTY4YEHHBIX Pe3yIbTaTOB.
KommynukaTtusHbie YV /I:
- CaMOCTOATENIHO OpPraHU30BBIBATH y4eOHOE B3aMMOJEHCTBHE B Ipymiie (ONpeaeisTh o0Iue ey,

JOTOBApUBATHCA IPYT C APYrOM U T.1.);



- OTCTauBasi CBOIO TOUKY 3PEHHsI, IPUBOAUTH ApIYMEHTHI, MOATBEPXKAask MX (haKTaMu;

- B JMCKYCCHUH YMETb BbIIBUHYTb KOHTPAPTyMEHTHI;

- YYUTbCS KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPHU3HABATH OIIMOOYHOCTH
CBOEr0 MHEHMSI (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

- I[OHMMas NO3ULMIO APYroro, pasjinyarb B €ro pedyd: MHEHHE (TOYKY 3pEHHsi), J0Ka3aTeIbCTBO
(aprymeHTsl), (haKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

- YMETb B3[JISIHYTh Ha CUTYallMIO C MHOW MO3ULIUH U JOTOBAPUBATHCA C JIFOJbMU UHBIX MO3UIIUH.
[IpeameTHsbIe pe3ynbTaThl H3ydeHUs Kypca «MaremaTukay:

- OBJaJeHHE 0a30BbIM MOHATHUIHBIM ammaparoM IO OCHOBHBIM  pa3jeiaM  COJEpKaHus,
IpescTaBiIeHue 00 OCHOBHBIX HM3y4aeMbIX IMOHATHAX (YMCIO, TeoMeTpuyeckass (Qurypa, ypaBHEHHE,
GyHKIUS, BEPOSTHOCTH) KaK BAaKHEUIIMX MaTEMAaTHYECKHX MOJENSAX, MO3BOJISIOMIMX ONHCHIBATH U
U3y4aTh peasibHbIE MPOLIECCHI U SIBJICHUS;

- yMeHHe paboTaTh C MaTeMaTHMUYEeCKHUM TEKCTOM (aHalW3UpOBaTh, W3BJIEKaTh HEOOXOIUMYIO
nH(pOpMalKIO), TPaMOTHO MPUMEHSITh MaTEMAaTUYECKYI0O TEPMUHOJIOTHIO U CUMBOJIHMKY, UCIIOJIb30BAThH
pa3IMyYHbIE SI3IKM MAaTEMAaTUKH;

- YMEHHE MPOBOAMTH KiIacCU(UKALNUU, JOTHUEeCKHe 0OOCHOBAHUS, J10Ka3aTeIbCTBA MaTEeMAaTUYECKUX
YTBEPKICHHUI;

- YMEHHE DPACIO3HABaTh BUbl MATEMAaTUYECKUX YTBEP)KIECHUN (aKCHOMBI, OINpENEIeHHs], TEOPEMBI U
Ip.), IpsiMbIe ¥ OOpaTHbBIE TEOPEMBI;

- pa3BUTHE MPEACTABICHUN O YHCIE U YUCIOBBIX CHCTEMax OT HAaTypajbHBIX IO ACUCTBUTEIbHBIX
4cel, OBJIaZICHHE HaBbIKAMU YCTHBIX, MTMCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYMCIICHUI;

- OBJIQJICHUE CHMBOJIBHBIM  S3BIKOM  ajredpbl, MpUEMaMH  BBIIOJHEHUS  TOXIECCTBEHHBIX
npeoOpa3oBaHMUi pallMOHATIbHBIX BBIPAXKEHUM, pellieHns] YpaBHEHUM, CUCTEM ypaBHEHUMN, HEPABEHCTB U
CHUCTEM HEPAaBEHCTB, YMEHHE HCIOJIb30BaTh MJICI0 KOOPAMHAT Ha IUIOCKOCTU JUIsl MHTEpIIpeTaluu
YPaBHEHM, HEpPaBEHCTB, CHUCTEM, YMEHHME NPUMEHATh aiureOpandeckue NpeoOpa3oBaHMs, ammapar
YPaBHEHHI U HEPABEHCTB Ul PEIICHUS 3aJa4 U3 pa3IMYHbIX PAa3AeIoB Kypca;

- OBJIQJICHUE CHCTEMOW (PYHKIMOHAJIBHBIX MNOHATUH, (YHKIMOHAIBHBIM S3bIKOM U CHUMBOJIMKOH,
YMEHHE Ha OCHOBE (DYHKIMOHAJIBbHO-TpaUUeCKUX NPEICTAaBICHUN ONHUCHIBATh U aHAJIU3UPOBATh
pealIbHbIE 3aBUCUMOCTH;



- OBJIaJICHUE OCHOBHBIMHU CIIOCOOAMH MPEACTABIICHUS M aHAIM3a CTATUCTMYECKUX JAHHBIX; HAJTU4YHE
Hpe[[CTaBJIeHI/Iﬁ O CTaTUCTUYCCKHUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHPC U O Pa3JINYHBIX cnoco6ax ux
HU3YUCHUA, O BEPOATHOCTHBIX MOJICIIAX;
- OBJIAACHUC TCOMCTPUUCCKHUM SA3BIKOM, YMCHHC HUCIOJB30BATH €TI0 A OIKUCAHUA MIPCAMCTOB
OKPYKAOIIEr0 MHUpPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUNA M W300pa3UTEIHHBIX YMEHHIA,
nproOpeTeHNe HaBBIKOB TEOMETPHUYECKUX TOCTPOCHUI;
- YCBOCHHC CHUCTCMATHUUYCCKUX 3HAaHUM O IIJIOCKUX (1)I/II‘yan n Ux CBOfICTBaX, a TAKXKC Ha HaArJiiIHOM
YPOBHC — O HpOCTeI\/JIIHI/IX MMPOCTPAaHCTBCHHLIX TCJIAaX, YMCHUC NPUMCHATL CUCTEMATUYCCKHUEC 3HAHUA O
HUX U pCIICHUA TCOMCTPHUICCKUX U MPAKTUYCCKUX 3ada4,
- YMCHHUA U3MCPATH MJIMHBI OTPE3KOB, BCIIMYHHLI YIJIOB, MCIIOJIB30BATh (1)OpMy.HI)I IJIA HAXOXICHUS
MIEPUMETPOB, IUIOMAeH U 00HEMOB I'€OMETPHICCKHUX PUTYD;
- YMCHHUC IMPUMCHATH U3YUCHHBIC TOHATHA, PC3YJIbTaThl, MCTOABI AJIA PCUHICHUA 3aaa4 ITPAKTHYCCKOIO
XapakTepa W 3aJa4 U3 CMCKHBIX AWCHHUIUIMH C HMCIIOJIb30BAHUCM IIpHU H€O6XOI[I/IMOCTI/I CITPpaBOYHBIX
MaTepuasoB, KATbKYJIATOPa, KOMIIBIOTEPA.
1.3. TpeamMeTHbIe pe3yabTaThl
Boinyckauk HayuuTces B 5-6 kiiaccax (71 UCIOJIb30BaHUs B TOBCEIHEBHOM KHU3HU U
obecrieueHrs BO3MOKHOCTH YCIEIIHOTO IPOJA0KEHUs: 00pa3oBaHus Ha 0a30BOM YPOBHE)
- OHepI/IpOBaTI) Ha 6330BOM YPOBHEC MOHATHAMU: MHOXKCECTBO, DJICMCHT MHOKCCTBA, TIOJAMHOKECCTBO,
MPHUHAIJIC)KHOCTD,
- 3aJaBaTh MHOXXECTBA MEPEUHUCICHUEM UX 3JIEMEHTOB;
- HaxoJUThb MEPECCUCHUC, 06T)eJII/IHeHI/Ie, IIOAMHO>XXECTBO B HpOCTeI\/’IIHI/IX CUTyalusx.
B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:
- pacio3HaBaThb JJOTHYECKN HCKOPPECKTHBIC BHICKA3bIBAHUW .
Yucaa
- OmnepupoBath Ha 6a30BOM ypOBHE MOHATHUSMH: HATYPATLHOE YUCIIO, I1EI0€ YUCII0, O OBIKHOBEHHAS
Ipo0b, AecaTUYHas ApoOb, CMEIIAHHOE YKCIIO, PAlIMOHATILHOE YHCIIO;
- HCTOJIb30BaTh CBOMCTBA YKCEII U MTpaBuja ICUCTBUI C pallMOHATBHBIMY YMCIAMHU TIPH BHITIOJTHEHUN
BBIYHCIICHUM,
- HCIIOJB30BaTh MPU3HAKH ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHNH BBIYUCICHUN U PEIICHUT
HECIIO)KHBIX 3a]1a4;
- BBITOJIHATH OKPYIJVICHHE PAllMOHATIBHBIX YUCENT B COOTBETCTBUH C MPABUJIAMU;
- CpaBHMBATh PAIlMOHAIBHBIC YHCIIA.
B noBceaHeBHOI JKU3HU U TPH U3YyYeHUH JAPYTUX MPeAMETOB:
- OLICHUBATh PE3y/bTaThl BBIYMCICHUHN TP PEIICHUU TPAKTHYCCKUX 3a]1a4;
- BBINOJIHATH CPAaBHEHHUE YMCEI B PEAIbHBIX CUTYAIUsX;
- COCTaBJIATh YHCJIOBBIC BBIPAKEHUS IIPH PEIICHUH TIPAKTUUCCKUX 3a7a4 U 3a7a4 U3 APYrux y4eOHBIX
MPEAMETOB.
CraTuCcTHKA U Teopusi BepOSITHOCTEH
- IlpencraBnsaTh qaHHBIC B BUJIE TAOIUII, TUATPAMM,
- YHUTaTh UH(OPMALUIO, TPEJICTABICHHYIO B BUJIE TAOIUIIbI, AUATPAMMBI.
TexcToBBIC 327291
- Pemrarp HeClIOKHBIE CIO’KETHBIC 33J1a4M Pa3HBIX TUIIOB HA BCE apU(METUUYECKUE JICHCTBHS;
- CTPOUTH MOJIENb YCIOBUSA 3324 (B BUE TaOJHUIIbI, CXeMbI, PUCYHKA), B KOTOPOU JaHbl 3HAYCHUS
JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJTMYMH, C LIEJIbIO MIOMCKA PEIICHUS 3a]a4l;
- OCYIIECTBIIAThH CIIOCOO MOMCKA PElIeHuUs 3a7aui, B KOTOPOM PACCYKJICHHE CTPOUTCS OT YCIOBUSA K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBUIO;
- COCTaBJIATH IUIaH PEIICHUs 3aauu;
- BBIAENATH ATAIbI PEHICHUS 3a/1a4H;
-  HMHTEPIPETUPOBATh BHIUUCIUTEIbHBIE PE3YNIbTATHI B 33/1aU€, UCCIAEA0BATh MOJYYEHHOE PEIICHUE
3a/1a4u;
- 3HATh pa3jMyue CKOPOCTel 00BEeKTa B CTOSAUYEH BOJIE, MPOTUB TEUCHHS U N0 TEUYCHHUIO PEKH;
- pemiaTh 33aJla4d Ha HaXOXJACHHE YaCTH YMCJIa U YUCIIA 110 €ro YacTH;
- pelath 3aJa4M pa3HbIX TUIOB (Ha paboTy, HA MOKYNKH, HAa IBUYKEHHE), CBA3BIBAIOIINX TPU
BEITUYHHBI, BBIJICNISATH 9TH BETUYHHBI U OTHOLIECHHUS MEXKIY HUMH;



HaxOJUTh IPOLEHT OT YKCJIA, YUCIIO 110 IPOLIEHTY OT HET0, HAXOAUTh IIPOLICHTHOE OTHOILLICHHUE JIBYX
YHUCEJl, HAXOAUTh IPOLEHTHOE CHUKEHHUE WIIU IIPOLIEHTHOE NOBBIILICHUE BEJINYUHBI;

pelIaTh HECIO0XKHBIE JIOTHYECKUE 331a4d METOIOM PACCYKICHUN.

B noBceaHeBHOM KU3HU U IIPU M3YYEHHUH APYIUX NIPeIMETOB:

BBIJIBUIaTh TMIIOTE3bl O BO3MOXHBIX MPEAEIbHBIX 3HAYEHUSIX HCKOMBIX BEJIUYMH B 3ajaye (Jenarhb
MIPUKHUJIKY)

Harasignas reomerpus. I' eomerpuyeckue purypbl

OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHSAMH: (UTYpa, TOYKA, OTPE30K, MpsMasi, Jyd, JOMaHas,
YIOJI, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYIOJIbHUK, IIPSMOYTOJIbHUK U KBaJpaT, OKPYKHOCTb
U KpYT, MPSIMOYTOJIBHBIN Mapauienenumes, Kyo, map. M3o0paxars nzydaemeie GUTypsl OT PyKH U €
ITOMOIIIBIO JIMHENKHA U HUPKYJIS.

B noBceqHEeBHOM KM3HHU U IPpH H3YYCHUH NPYI'UX NMPEeAMETOB:

peniaTh TPaKTUYECKUE 3a/1a9u C TPUMEHEHUEM TTPOCTEUIITNX CBOMCTB UTYp.

HN3mepeHus u BbIYMCIEHUSA

BBITIOJTHATh M3MEPEHHE MJIMH, PACCTOSHUW, BEJIIMYUH YIJI0B, C TOMOIIBI0O HHCTPYMEHTOB JIJIst
W3MEPEHUH JIIUH U YIJIOB;

BBIYUCIIATH TUIOMIATH MPSIMOYTOJIBHUKOB.

B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU APYTUX NPeIMETOB:

BBIYUCIIATH PACCTOSIHASI HA MECTHOCTH B CTAHJAPTHBIX CUTYAIUSX, TUTOMIAH TPSIMOYTOJIEHUKOB;
BBITIOJTHATH TMPOCTEHUININE TOCTPOCHHUS W HM3MEPEHHS Ha MECTHOCTH, HEOOXOIUMBIE B pPeaTbHOM
KU3HU.

HcTropust MaTeMaTUKH

OTIMCBIBATh OTJICIHHBIC BBIIAIOIIUECS PE3YNIbTATHI, MTOJYYCHHBIC B XOJ/I€ Pa3BUTHSI MAaTEMAaTHUKH KakK
HayKH;

3HaTh MPUMEPHI MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEUYECTBEHHON M BCEMHUPHOU
HUCTOPHUEH.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCA B 5-6 Ki1accax (115 odecnevyeHust
BO3MOSKHOCTH YCIIEHIHOTO MPOJ0JIKeHUs1 00pa3oBaHusi HA 0230BOM M yIJIy0JIEHHOM YPOBHSIX)
DJIeMEeHTBI TEOPUM MHOKECTB M MATEMATHYEeCKOM JIOTUKH

OnepupoBaTh MOHATUAMU: MHOXKECTBO, XapaKTEPUCTUKU MHOXKECTBA, JIEMEHT MHOXKECTBA, MMYCTOE,
KOHEYHOE U 0ECKOHEYHOE MHOKECTBO, OJIMHOKECTBO, IPUHAITIC)KHOCTD,

OTPEENATh MPUHAMICKHOCTh 3JEMEHTa MHOXECTBY, OObEIUHEHUIO U TEPECEYCHUI0 MHOKECTB;
3a/1aBaTh MHOKECTBO C ITOMOILBIO IEPEUUCIICHUS FIEMEHTOB, CIIOBECHOTO OTIMCAHUSI.

B noBceaHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX IPeAMETOB:

pacro3HaBaTh JJOrMYECKU HEKOPPEKTHBIE BbICKA3bIBAHMS;

CTPOUTH LIEMIOYKH YMO3AKIFOUEHU Ha OCHOBE UCIOJIb30BAHUS [TPABUJI JIOTUKHU.

Yucaa

OnepupoBaTh MOHATHUSMH: HATYPaJbHOE YMCIO, MHOXKECTBO HATYpPaJbHBIX YHCEI, LEI0€ YHCIIO,
MHO>KECTBO LIEJIBIX YHCET, OOBIKHOBEHHAash [poOb, JAecATUYHAs JpoOb, CMEIIAHHOE YHUCIIO,
palMOHAIBHOE YHMCJIO, MHOXECTBO pAalMOHAIBHBIX YHCEN, T'€OMETPUYECKas HHTepIpeTanus
HaTypaJbHBIX, LEJbIX, PALIIOHAIIbHBIX;

MOHUMATh U OOBSICHATH CMBICI MO3ULIMOHHOM 3aMTUCH HATYPAIbHOTO YUCIIA;

BBITIOJIHATh BBIYMCIIEHUS, B TOM YHCJI€ C MCIOJIb30BAHUEM IPUEMOB PAIlMOHAIBHBIX BBIYMCIICHUM,
000CHOBBIBATH AITOPUTMBI BHITIOTHEHUS ICHCTBHIA;

WCIIOJIb30BATh MPU3HAKU JE€IUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMmMBl U IpOU3BEEHUS YUCEN
MIPH BBITIOJIHEHU U BBIYUCIICHUN U PEIIeHUH 33a]1a4, 000CHOBBIBATh MPU3HAKH JIETUMOCTH;
BBITIOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX YHCEIl C 3aJJaHHON TOYHOCTBIO;

yIOPSA0YMBATh YKCIIA, 3aMUCAaHHBIE B BUJIE OOBIKHOBEHHBIX U JIECATUYHBIX JIPOOEii;

Haxoauth HOJ[ u HOK uucen u ucnosib3oBaTh UX MpU PELICHUH 3314;.

ONEPUPOBATH MOHATUEM MOAYJb YUCIIA, TEOMETPUUECKAss MHTEPIIPETAMs MOy YHCIIa.

B noBceHeBHOI :KU3HM U TP M3YyYEeHHUH JAPYTUX PeAMETOB:

MPUMEHSTH MpaBuiIa MPUOIMKEHHBIX BBIYUCICHUN MPU PEUICHUH MPAKTUYECKHUX 3a7ad U PEHICHUH
3a/1a4 IpYrux yuyeOHbBIX MIPEIMETOB;

BBITIOJIHATh CPABHEHHE PE3YJIbTATOB BBHIUMCICHUN MPU PEIICHUH MPAKTHYECKUX 33]1a4, B TOM YHUCIIE
MPUOIMKEHHBIX BBIYUCIICHHI;



COCTaBJIATH YU CJIIOBBIC BBIPAXKCHUA U OUCHHUBATD UX 3HAYCHHUA IMPU PCUHICHUUN MTPAKTUYCCKUX 3a1a4 U
3a]1a4 U3 IpYrux y4eOHbIX IIPEIMETOB.

YpaBHeHUsI 1 HEPABEHCTBA

OHepI/IpOBaTb MOHATUAMU: PaBCHCTBO, YHUCJIOBOC PABCHCTBO, YPABHCHUC, KOPCHb YPABHCHUA,
peleHne ypaBHeHHUsI, YUCIOBOE HEPABEHCTBO.

CTaTHCTHKA U TeOpPHUs BEPOSITHOCTEH

OHGpI/IpOBaTI) MOHATUSIMH: CTOI0YATHIE U KPYTOBBIC AUarpaMMmbl, Ta6J'II/IIII)I JaHHBIX, CPCAHCC
apu(pMeTHIECKOE,

M3BJICKATh, HH(OPMAIIHIO, IPEJICTABICHHYIO B TA0IHIIAX, HA JUAarpaMMax;

COCTaBJIATH Ta6JII/IIII)I, CTPOUTH AUArpaMMbI Ha OCHOBC JaHHBIX.

B noBceqHeBHO¥ KM3HU M PU U3YYE€HHUH PYIUX NPeAMeTOB:

M3BIIEKaTh, MHTEPIPETHPOBATH U MPE0OPa30BBHIBATh HH(POPMAITHIO, TPEICTABICHHYIO B TAOIHUIIAX
Ha JuarpaMmax, OTPaKarollyr0 CBOMCTBA U XapaKTEPUCTUKH PEATIbHBIX ITPOLIECCOB U SBJICHU.
TexcToBbIe 32124

Pemarsn MMPOCTBIC U CJIOJKHEBIC 3aJa4M PA3HBIX TUIIOB, a TAKXKC 3a1a4n MOBBIIIICHHON TPYAHOCTH;,
HCII0JIB30BAaTh Pa3HbIC KPATKUC 3AITMCH KaK MOACIIN TCKCTOB CJIOXKHBIX 3aJda4 IJIA ITOCTPOCHUA
TTOMCKOBOM CXEeMBI 1 PEeIICHUA 3a0a4,

3HATh ¥ MMPUMEHATH 00a crioco0a Mmoucka pemeHus 3a1a4d (0T TpeOOBaHHS K YCIOBHIO U OT YCIIOBUS
K TpeOOBaHUIO);

MOJISITMPOBATH PACCYKICHHS MTPH TIOUCKE PEIICHHUS 33124 C TOMOIIBIO Tpad-CXeMBbI;

BBIJICIISITH ATAITBl PEIISHHSI 3a]]a9U M COJIEpKAHHUE KaXKIOTO ATara;

HUHTCPHIPECTUPOBATE BBIYUCIUTCIIBHBIC PE3YIbTATEI B 3a4a4U€C, UCCICA0BATh ITOTYUYCHHOC PCIICHUC
3a1auu;

AHAJIIM3UPOBATE BCCBO3MOXKHBIC CUTyallU B3aUMHOI'0 PACIIOJIOXKCHUA IBYX 00BEKTOB U M3MEHEHUE
UX XapaKTEepUCTUK NP COBMECTHOM [JBW)KEHUHM (CKOPOCTb, BPEMs, PAcCTOSIHME) NPHU PEIIECHHH
3aJa4y Ha JBM)KEHUE JIByX 0OBEKTOB KaK B OJJHOM, TaK U B IPOTUBOIIOJIOKHBIX HAIIPABICHHUSAX;
HCCIIeI0BAaTh BCEBO3MOKHBIE CUTYAIlUH NPH PEIIEHUH 3a/1a4 Ha JBU)KEHUE 110 peKe, pacCMaTpUBaTh
pa3Hble CUCTEMBI OTCYETA;

pemaTh pa3HOOOpa3HbIE 3a/1a41 «HA 4acTH»,

peraTh 1 000CHOBBIBaTH CBOE pelIeHUE 3a/1a4 (BBIAEIATH MAaTEMAaTHUYECKYI0 OCHOBY) Ha
HaXO0’KJICHHE YaCTH YUCJIA U YKCIIa [10 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA Ipo0H;
0CO3HaBaTh M OOBSCHATH MIEHTHMYHOCTb 33Jau pa3HbIX THUIIOB, CBA3BIBAIOIIMX TPU BEJIMYMHBI (Ha
pa0oTy, Ha MOKYIKH, HAa IBM)KEHHE); BBIIACIATH 3TH BEIMYMHBI U OTHOLICHHUS MEXIY HUMH,
IPUMEHATH UX IIPH PELICHUHM 3aJ]ay, KOHCTPYUPOBaTh COOCTBEHHBIE 3a/1a41 YKa3aHHBIX TUIIOB.

B noBceqHeBHON KM3HM M NIPU U3YYEeHHUH JPYIUX NPeAMETOB:

BBIJICJIATh IIPU PELICHUHU 33a4 XapaKTepPUCTHKH pacCMaTpUBAEMOM B 3ajjaue CUTYyalluH, OTJIMYHBIE
OT peajbHbIX (T€, OT KOTOPHIX aOCTParMpoOBaUCh), KOHCTPYUPOBATh HOBHIE CUTYAllMH C YYETOM
9TUX XapaKTEePUCTHK, B YACTHOCTH, IIPU PELICHUHU 33/1a4 HA KOHLIEHTPALMH, YIUTHIBATh IUIOTHOCTD
BEIIECTBA;

pelaTh U KOHCTPYMPOBATh 3a/1a4ul Ha OCHOBE PACCMOTPEHMSI peaIbHbIX CUTYallul, B KOTOPBIX HE
TpeOyeTcsi TOUHbIM BBIUMCIIUTENIBHBIA PE3ybTarT;

pelaTh 3a/1a4y Ha JBMIKCHUE 110 pEKe, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUETA.

Harasinnas reomerpus. I' eomerpuyeckue purypbl

W3BnekaTh, MHTEPIPETHUPOBATH U MPEOOPa30BBIBATh MH(YOPMAIMIO O T€OMETPUYECKUX (PUTypax,
MIPEJCTAaBICHHYIO Ha YepTexkKax;

n300pakaTh U3ydaeMble GUTYpBl OT PYKH M ¢ TOMOIIbIO KOMITbIOTEPHBIX HHCTPYMEHTOB.
N3mepenust M BbIYHCICHHUSA

BBITNOJIHATE U3MEPEHHE JUTUH, PACCTOSIHUMN, BEJTMYMH YIJIOB, C TIOMOIIbIO HHCTPYMEHTOB IS
W3MEPEHUH JUTMH U YTJIOB;

BBIUMCIIATH TUIONIAAN IPSIMOYTOJIbHUKOB, KBaIPaTOB, 00bEMBbI IPSIMOYTOJIbHBIX MTapalIesIeNnuIeioB,
KyOOB.

B noBceqHeBHO¥ KM3HM M NIPU U3YYE€HUH JPYIUX NPeAMETOB:

BBIUUCIIATH PACCTOSHUS HA MECTHOCTHU B CTAH/JIAPTHBIX CUTYaIUsX, TUIOAAN YYaCTKOB
PSIMOYTOJIbHOM (OPMBI, 00BEMBI KOMHAT;

BBITOJIHATE POCTEHIIINE TIOCTPOCHUSI HA MECTHOCTH, HEOOXOMMBIE B PeaIbHOM KU3HU;
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OLICHUBATh pa3Mepbl peajbHbIX 00bEKTOB OKPYKAIOIIETO MUPA.

Hcropusi MaTemaTHKH

XapakTepu30BaTh BKJIaJ BBIAAIOIIKUXCS MAaTEMAaTUKOB B Pa3BUTHE MATEMaTHUKU WU MHBIX Hay4HbIX
oOmacreil.

BeinyckHUK HayuuTes B 7-9 Kiaccax (A1 MCIOJIb30BAHUSA B IOBCEHEBHOM KU3HH U
olecrieyeHNs] BO3MOKHOCTH YCIIEIITHOTO NMPOJ0JLKeHHsl 00pa3oBaHusi Ha 6230BOM yYpPOBHe)
DJIeMeHThI TeOPMH MHOKeCTB 1 MATEeMaTH4eCKOH JIOTUKHU

OnepupoBarh Ha 0a30BOM ypOBHE MOHATUSMU: MHOXKECTBO, DJIEMEHT MHOYKECTBA, IIOJIMHOKECTBO,
IIPUHAJUIEKHOCTB;

3a/1aBaTh MHOKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;

HaXOJUTh IepeceueHue, 00beIMHEHUE, TOAMHOKECTBO B IPOCTENILINX CUTYALIUAX;

OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSIMU: OIIPEJEIIEHUE, aKCHOMa, TEOpEMa, JI0Ka3aTeIbCTBO;
MIPUBOIUTH IPUMEPBI U KOHTPIPUMEPHI ISl TIOATBEPIKIEHUSI CBOMX BBICKA3bIBAHUH.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

UCIO0JIb30BaTh IpaHuecKkoe IPeACTaBICHUE MHOXKECTB JUIsl ONMHCAaHUS PEAIbHBIX MPOIECCOB U
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 IPYrUX y4eOHBIX PEAMETOB.

Yucaa

OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSMU: HATYpaTbHOE YMCIIO, IIEJI0€ YHCIIO, OOBIKHOBEHHAS
npo0Ob, necATUYHass JpoOb, CMelaHHas JpoOb, palMoOHaJIbHOE YHCIO, apupMETHUYECKHM
KBaJPaTHBIN KOPEHB;

HCIIOJIb30BATh CBOWCTBA YMCEN U MPABHIIA JEHCTBUN ITPU BBITIOJHEHUN BBIYUCIICHU;

WCIMOJIB30BATh MPU3HAKKU JIETMMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJTHEHUH BBIYUCICHUN U PEIICHUN
HECJIOKHBIX 3a7a4;

BBITIOJTHATH OKPYIJIEHHE PAllMOHAIBHBIX YHCENI B COOTBETCTBUH C ITPaBUIIAMU;

OLICHUBATh 3HAYECHHE KBAJPATHOIO KOPHS U3 MOJOKUTEIBHOTO LIEJIOT0 YHUCIIA;

pacno3HaBaTh PALMOHAJIbHBIE U UPPALIUOHAIBHBIC YUCIIA;

CPaBHUBATh YHUCJIA.

B noBceaHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NIPeAMETOB:

OLICHUBAThH PE3YJIbTATHI BEIYMCICHUI NPU PEILIEHUH MPAKTUYECKUX 3a/1a4;

BBITIOJIHATh CPABHEHUE YHCEIl B PEATIbHBIX CUTYAIIHSIX;

COCTaBJIISATh YUCIIOBBIC BHIPAKEHUS MPU PELICHUH MPAKTUYECKUX 33734 U 3a7a4 U3 JPYrux y4eOHbIX
MIPEAMETOB.

ToxnecTBeHHbIE Pe0OPA30BAHUSA

BoInoyiHATE HEcNoXKHbIE MPeoOpa3oBaHusl Ui BBIYMCICHUS 3HAYCHUI YHCIOBBIX BbIPaKEHUH,
COJEpXaIUX CTENEHU C HaTypaJIbHBIM I[IOKa3aTelIeM, CTENEHU C LEJbIM OTPULATEIbHBIM
IOKa3aTeseM;

BBITIOJIHATh HECJIOXHBIE MpeoOpa3oBaHUs LENbIX BBIPAKEHHM: pPAaCKphIBaTh CKOOKH, MPHUBOIHUTH
MOI00OHBIE ClIaraeMble;

UCII0JIb30BaTh (DOPMYIIBI COKPAIICHHOTO YMHOXEHHSI (KBaJApaT CYMMBI, KBaApaT pa3HOCTH, PA3HOCTh
KBaJIPaTOB) ISl YIIPOILIEHHUS BEIYMCICHHUI 3HAYCHUH BBIPAXKEHU;

BBITIOJIHATh HECJIOXKHBIE MpPeoOpa3oBaHus APOOHO-TMHEHHBIX BBIPAKEHUH U BBIPOKCHUH C
KBaJPaTHBIMU KOPHSIMH.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

IIOHMMAaTh CMBICII 3alIMCH YHCJa B CTAHIAPTHOM BHJIE;

OIIepHpPOBATH Ha 0a30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3AIIUCh YHUCIIAy.

YpaBHeHHUS H HEPABEHCTBA

OnepupoBatb Ha 0a30BOM YypPOBHE MOHATUSIMHU: PABEHCTBO, YHUCIOBOE PABEHCTBO, YpaBHEHHE,
KOPEHb ypaBHEHMS, pEIICHHWE YPAaBHEHHs, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PpELICHHE
HEPAaBEHCTBA;

IIPOBEPSATH CIPABEUIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JMHEWHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOAAIIMECS K JIMHEHHBIM;

pelIaTh CUCTEMBI HECIIOKHBIX TMHEHHBIX YPABHEHUI, HEPABEHCTB;

IIPOBEPSATH, SIBJISIETCS JIU IJAHHOE YKCIIO PEIICHNEM ypaBHEHUS (HEPAaBEHCTBA);

pelaTh KBaJpaTHble ypaBHEHUs IO (hopMysie KOpHEH KBaJApaTHOTO ypaBHEHUS;

n300paXkaTh peIIeHs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSIMOH.
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B noBcegHeBHOM JKU3HM U NIPH U3YyYEeHUH APYTUX NPeJIMeTOB:

COCTaBJIAITh W pEIIaTh JIMHEWHbIE YPAaBHEHMsI NPU PEIICHHUU 3a/a4, BO3HMKAIOIIMX B JPYIHX
y4eOHBIX MpeIMeTax.

DyHKUUHA

Haxonuth 3HaueHne GpyHKIMU 1O 3aJaHHOMY 3HAUYEHHUIO apI'yMEHTa;

HaXOJUTh 3HAUEHHE apryMEHTa 110 33JaHHOMY 3HaU€HUIO (PYHKIIUU B HECJIOKHBIX CUTYaIUAX;
ONPEEIATh MOJ0KEHUE TOYKU 0 €€ KOOpAMHATaM, KOOPJAMHATHI TOUKHU IO €€ MOJIOKEHHUIO Ha
KOOPJIMHATHOM TJIOCKOCTH;

1o TpaduKy HaXOAUTh O00JIACTh OTPENENICHNUs, MHOXKECTBO 3HAYECHUH, HYIH (YHKIIUH, TPOMEKYTKU
3HAaKOMOCTOSTHCTBA, TIPOMEXYTKH BO3pacTaHUs U yObIBaHUS, HAUOOJIbIIIEe U HAUMEHbBIIIEE 3HAYCHUS
byHKIWH;

CTPOHTH TpaduK TUHEHHOW PyHKINU;

MPOBEPATh, SIBJISETCA JM JaHHbIM rpaguk rpapukoM 3aJaHHOW (QyHKUMM  (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPONOPLUUOHATILHOCTH);

OTpEeeNATh NPUOIMKEHHBIE 3HAYEHHUS KOOPAWHAT TOUYKHU NIepecedeHns rpapuKkoB QyHKINIT;
OTepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSAMU: MOCIEA0BATEIBHOCTD, apU(PMETUUECKAsI IPOTPECCHUS,
reoMeTpHuuecKas Mporpeccus;

pemarh 3ajauyd Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBbITh MOJYy4YeH HENOCPEIACTBEHHBIM
MOJICYeTOM 0€3 TpuMeHeHus Gopmyi.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

UCIO0JIb30BaTh TpaUKU pealbHbIX MPOIECCOB M 3aBHUCHUMOCTEHM Ui OIpeaeieHHs] UX CBOMCTB
(HanOosbliie W HaMMEHbIIWE 3HAYEHUS, MPOMEXKYTKH BO3pacTaHUs M yObIBaHMs, 0O0JacTu
MOJIOKUTETbHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.I1.);

UCII0JIb30BaTh CBOMCTBA JIMHEHHON (PYHKIIMM U ee rpaduk MpH pelieH!H 3ajad U3 APYyrux y4eOHbIX
IIPEIMETOB.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

VmeTh mpencTaBieHHe O CTaTUCTHUECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIy4allHOro COOBITHS,
KOMOMHATOPHBIX 33/1a4ax;

peaTh npocTeiine KOMOMHATOPHBIE 33aJaul METOA0M IIPSIMOTO M OPraHW30BaHHOTO 1epedopa;
IIPEJCTaBIATh JaHHbIE B BUJE TaOIMILL, AUarpamMmm, rpauKoB;

YUTaTh MH(POPMALHIO, IPEJICTABICHHYIO B BUE TaOJIMIIbl, AUArpaMMBbl, rpaduka;

OIpeNieNATh OCHOBHbBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

OLIEHUBATh BEPOSATHOCTh COOBITHS B IPOCTEHININX CIIydasix;

UMETb [IPEJCTABICHUE O POJIM 3aKOHA OOJIBIIMX YHUCENI B MACCOBBIX SBJICHHSIX.

B noBcegHeBHOM KM3HHM U NIPH U3YYCHUH APYTHX PEIMETOB:

OLIEHUBATh KOJIUYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM I1epedopa;

UMETb MIPEJCTABICHUE O POJIU MIPAKTUYECKU JOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITHI;

CpPaBHMBAaTb OCHOBHBIE CTAaTUCTUYECKHE XAPAKTEPUCTHUKH, IIOJyYEHHBIE B IIPOLIECCE PEIICHUS
IIPUKIIAIHOM 3a/1a4M, U3YyYEHHUs] PEAIbHOTO SIBJICHMS,

OLIEHUBATh BEPOSATHOCTh pEAIbHBIX COOBITUI U SBJICHUN B HECTIOKHBIX CUTYaLUSX.

TexcToBBIC 327291

Pemiate HecoXKHbBIE CIOKETHBIE 3a]1a4l Pa3HbIX TUIIOB HA BCe apupMeTUUYECKUEe AeHCTBUS;

CTPOMTH MOJIENIb YCJIOBUS 3a7audl (B BHJIE TaONUIbI, CXEMBbl, PUCYHKA WJIM YpaBHEHMS), B KOTOPOM
JIaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBSA3aHHbBIX BEJIMYNH, C LIEJIBIO TOUCKA PEIICHUS 3a/1a4H;
OCYIIECTBIIATH CIIOCOO MOMCKA PELICHHs 3aJjaul, B KOTOPOM PACCYKJIEHHE CTPOUTCS OT YCIOBHUS K
TpeOOBAHUIO WK OT TPEOOBAHUS K YCIOBHIO;

COCTaBJIATH IUIAH PELIEHUS 3a1a4u;

BBIJICIIATH ATAIIbI PELICHUS 3a/1a4H;

MHTEPIPETUPOBATh BBHIYMCIUTENBHBIE PE3YAbTaThl B 3a/ade, UCCIENOBATh IOJYYEHHOE DPELIEHHE
3a]1a4H;

3HATh pa3IMuUe CKOPOCTEeH 0ObEKTa B CTOSTUEH BOJIE, TPOTHB TEUCHHUS U M0 TEUEHUIO PEKHU;

pelarTh 3a1a4l Ha HaX0XI€HNE YacTH YHCiIa M YUCIIa 110 €r0 YacTu;

pemaTh 3aJaud pa3HBIX TUNOB (HAa paboOTy, Ha TOKYNKHM, Ha JBI)KEHHE), CBS3BIBAIOLUIMX TPH
BEJIMYMHBI, BBIJIEIATH 9TH BEIMYMHBI U OTHOLIEHHS MEXKIY HUMU;



HaXOJUTh MPOILEHT OT YMCIIA, YUCIIO M0 IPOLEHTY OT HEro, HaXOJAUTh IIPOLEHTHOE CHUYKEHUE WIIN
IIPOLIEHTHOE MOBBILIEHUE BETNYHMHBI;

pelIaTh HECI0KHbIE JIOTMUECKUE 33Jaul METOJIOM PacCyXACHUH.

B noBcegHeBHOM JKU3HM U NIPH U3YyYEeHUH APYTUX NPeJIMeTOB:

BBIJIBUIaTh MIIOTE3bI O BO3MOXHBIX MPEAEIbHBIX 3HAUYEHUSAX HCKOMBIX B 33/a4€ BEIMYUH (A€naTh
HNPUKUAKY).

I' eomeTpuueckne ¢purypsi

OmnepupoBath Ha 0a30BOM ypOBHE TOHSATHSIMH T'€OMETPHUECKUX PUTYD;

W3BJIEKaTh WH(POPMALUIO O T€OMETPUYECKUX (HUrypax, MPEICTaBICHHYI0 Ha UYEpTEKax B SIBHOM
BUJIE;

MPUMEHSTH U PELICHUS 3a7ad reOMeTpUdecKre (aKThl, €CIM yYCIOBHUS UX IMPUMEHEHHUS 33/1aHbI B
SBHOU (popme;

pelaTh 3a/1a4i Ha HaX0K/IeHUE T€OMETPUYECKUX BETMYHH N0 00pa3liaM WM aIropuTMaM.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

HCII0JIb30BAaTh CBOMCTBA F€OMETPUUECKUX (UIYp Ul pElIeHUs TUIOBBIX 3aJ]lad, BO3HUKAIOUIUX B
CUTYaIUsIX MOBCEHEBHON KU3HU, 3a7ja4 IPAKTHUECKOTO COJIEPIKaHNUS.

OTHomIEeHHus

OnepupoBarb Ha 0a30BOM YpOBHE MOHSATHSIMHU: PaBEHCTBO (UTyp, paBHblEe (PUTYpBI, PABEHCTBO
TPEYroJbHUKOB, NMapaJIIEIbHOCTD MPSIMbBIX, TEPIEHAUKYIIPHOCTh MPSAMBIX, YIJIbl MEXKY IPSIMbIMH,
MEePIEeHIUKYIISAP, HAKIOHHAs, TPOEKIHS.

B noBcegHeBHOM KU3HM U NIPH U3YYEHUH APYTUX MPeIMeTOB:

MCI0JIb30BaTh OTHOIICHUS U1 PEIIEHUs TPOCTEHIINX 3a/1a4, BOSHUKAIOIINX B PEaTbHOM KU3HU.
N3mepenus n BbIYUCIEHUS

BbinonHATE M3MepeHue UIMH, PacCTOSHUM, BEUYMH YIJIOB, C IMOMOIIBI0O HWHCTPYMEHTOB IS
W3MEpPEHUH JJIUH U YTJI0B;

IPUMEHATh (OPMYJBl MEPUMETPa, IUIOMEAAM U 00beMa, IUIOMAAM MOBEPXHOCTH OTAEIbHBIX
MHOTOI'PaHHHUKOB ITPU BBIYUCIICHUX, KOT'/1a BCE JAHHBIE UMEIOTCS B YCIOBUH;

npUMeHATh TeopeMy Iludaropa, 6a30Bble TPUTOHOMETPUYECKHE COOTHOLIEHMS JUISl BBIUYMCICHMS
JUTMH, PACCTOSIHUM, MUIOMIAEeH B TPOCTEHIIINX CITyYasix.

B noBceqHeBHON KM3HHM M NIPU U3YyYE€HHUH JPYIUX NPEAMETOB:

BBIUUCIIATH PACCTOSHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYalLUsX, IUIOMAAN B IPOCTEHIINX
cllydasiX, IpUMEHTh (OpMyIIbl B IPOCTEHIINX CUTYaLUsAX B IOBCEIHEBHON KU3HU.
I'eomeTpuyeckue nmocTpoeHnst

N300paxaTh THUMOBBIE IUIOCKHE (UIYpbl U (UIYpbl B NPOCTPAHCTBE OT PYKM M C IOMOIIBIO
MHCTPYMEHTOB.

B noBceqHeBHON KM3HM M IIPU U3YYE€HHUH JPYIUX NPeAMETOB:

BBITNOJIHATH IPOCTEHIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KHU3HH.
I'eomeTpuyeckue npeodpazoBaHus

Ctpouts purypy, CAMMETPHUHYIO JaHHOH (UIype OTHOCUTENBHO OCH U TOUKH.

B noBceqHeBHON KM3HM M NIPU U3YYEeHHUH JPYIUX NPeAMETOB:

pacro3HaBaTh JBM)KEHUE OOBEKTOB B OKPYKAIOIIEM MUDE;

pacro3HaBaTh CHMMETPHUYHbIE (GUTYPBI B OKPYXKAIOIIEM MUDE.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

OmnepupoBaTb Ha 0a30BOM YpOBHE MOHATHSIMHU BEKTOP, CyMMa BEKTOPOB, MPOU3BEIEHHE BEKTOpa Ha
YHCII0, KOOPAUHATBI Ha MNIOCKOCTH;

OTpeNeNnaTh NPUOIMKEHHO KOOPAMHATHI TOUKHU IO €€ N300pakeHUI0 Ha KOOPAWHATHOM MIIOCKOCTH.
B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX PeIMETOB:

UCIOJIb30BAaTh BEKTOPHl Ul PEIIEHUS MPOCTEHIINX 3aJad Ha ONPEIEJIIEHHE CKOPOCTH
OTHOCHUTEJIBHOTO JIBHKEHUSI.

Hcropust MaTeMaTHKHU

OnuceiBaTh OTIEIBHBIE BBIAAIOIINUECS PE3YNIbTAThI, IOJyUEHHBIE B XOA€ PA3BUTUSA MATEMAaTUKH Kak
HayKH;

3HATh IPUMEPBI MATEMAaTUUYECKUX OTKPBITUN U X aBTOPOB, B CBSA3HM C OTEUECTBEHHON U BCEMHUPHOMN
HUCTOPUEN;

IIOHMMAaTh POJIb MaTEMATUKH B pa3BuTuu Poccun.
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MeToabl MaTEMATHKHI

BreiOupaTh MOAXOAANIUI W3YUEHHBIM METOJ I PEIICHUS HW3YyYCHHBIX THIIOB MAaTEMAaTHUYECKUX
3aza4;

[IpuBOoUTE mMpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B OKPYKAIOIIEW IEHCTBUTEIBHOCTH H
MPOU3BEICHUSIX UCKYCCTBA.

BbInycKHUK NMOJYYUT BO3MOKHOCTh HAYYHUTHCS B 7-9 Ki1accax 1Jia odecniedeHust
BO3MOKHOCTH yCHEIIHOT0 MPOA0JIKEeHUsI 00pa3oBaHus HA 0230BOM U YIJIy0JIeHHOM YPOBHSAX
DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHYE€CKOI JIOTUKH

OnepupoBaTh TOHSATHSMHU: OIpPEAEICHUE, TEOopeMa, aKCHOMa, MHOMXECTBO, XapaKTePUCTUKH
MHOYECTBA, JIEMEHT MHOXECTBA, MyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, MOJMHOXKECTBO,
MIPUHAJYIC)KHOCTD, BKJIIIOYEHHE, PABEHCTBO MHOXKECTB;

M300paxkaTh MHOXKECTBA U OTHOIIICHHE MHOKECTB C TIOMOIIBIO KPYroB Ditiepa;

OTIPENIETISATh MPUHAIIICKHOCTH JIEMEHTAa MHOXKECTBY, O0BEAMHEHHUIO U TIEPECECUCHUIO MHOXKECTB;
3aJ1aBaTh MHOKECTBO C MMOMOIUIbIO IEPEUNCIICHNUS JIEMEHTOB, CJIOBECHOTO ONKCAHUS;

OTIEPUPOBATH TOHATHUSMH: BBICKA3bIBAHHE, UCTUHHOCTh W JIO)KHOCTH BBICKA3bIBAHUS, OTPUIIAHUE
BBICKA3bIBAaHUN, OTEpalliy HaJ BBICKA3BIBAHUSIMU: W, WU, HE, YCIOBHBIE BBICKA3bIBAHUS
(MMIUIMKaLun);

CTPOUTDH BBICKA3bIBAHUS, OTPUIIAHHS BHICKA3bIBAHHIM.

B noBceaHeBHOI :KU3HU U TPH U3YYEHUU APYTUX NPeAMETOB:

CTPOUTD IETIOYKHA YMO3AKIIOUEHUI Ha OCHOBE MCIIOJIb30BAHUS TTPABUII JIOTUKH,

WCIIOJIb30BaTh MHOXKECTBA, ONEpAIlMK C MHOXKECTBaMH, WX Tpaduueckoe MpeaCcTaBICHHUE IS
OTIMCAHUs PEATHHBIX MPOIECCOB U SBJICHUH.

Yucaa

OnepupoBaTh MOHATHUSIMH: MHOKECTBO HATYPaIbHBIX YUCEN, MHOYKECTBO IEJIBIX YHUCEI, MHOKECTBO
palMOHANBHBIX YHCEN, UPPALMOHAIBHOE YNCII0, KBAIPATHBIM KOPEHb, MHOXKECTBO JECHCTBUTEIBHBIX
YHUCeN, T€OMETPUYECKasi WHTEpIIPETalUsl HATypalbHbIX, LIEJbIX, PAMOHAIbHBIX, ACHCTBUTEIbHBIX
YHCEJT,

MOHUMATh U OOBSACHATH CMBICI MO3ULIMOHHOMN 3aMTUCH HATYPAIbHOTO YUCIIA;

BBITIOJIHATH BBIYUCIIEHHUS, B TOM YHCIIE C UCIIOJIB30BAaHUEM IIPUEMOB PAllMOHAJIBHBIX BBIUNCICHUN;
BBITIOJIHATH OKPYTJIEHHE PAllMOHAIBHBIX YHCEII C 3aJaHHON TOYHOCTBIO;

CPaBHUBATh PAllMOHAIbHBIE U UPPALIMOHATIBLHBIE YMCIIA;

MIPEJICTaBIATh PAMOHAILHOE YHCIIO B BUJIE ACCATUYHON Ipoou

YIOPSAA0YUBATH YKCTIa, 3alMCAHHBIE B BUJIE OOBIKHOBEHHOM U IECATUYHOMN JApoOu;

HaxoauTh HOJI m HOK 4ucen u ucnosiap30BaTh UX IPU PEIICHUH 3a7a4.

B noBceaHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NIPeAMETOB:

MPUMEHSTH MpaBuiia MPUOIMKEHHBIX BBIYUCICHUN MPU PEIICHUH MPAKTUYECKHUX 3a7ad U PElIeHUH
3a/1a4 IpYrux y4yeOHbIX IPEIMETOB;

BBINIOJIHATh CPABHEHHUE PE3YJIbTATOB BBIYMCICHUM IIPHU PEIICHUH MPAKTUYECKHUX 3a]a4, B TOM YHCIIe
MpUOIMKEHHBIX BBIYHCIICHHI;

COCTaBJISITh U OLICHUBATh YUCJIOBBIE BBIPAXKEHUS IPHU PELICHUU MPAKTUYECKUX 3aJad U 3aJad M3
JIPYrux y4eOHbIX IPEIMETOB;

3alUCBhIBaTh U OKPYIJIATh YHUCIOBBIE 3HAUEHUS PEAlbHBIX BEJIIMYMH C HCIOJIB30BAHMEM DPAa3HBIX
CUCTEM H3MEPEHHUS.

ToxnecTBeHHbIC TPEOOPa30BaAHUA

OnepupoBaTb MOHATUSMHU CTENEHHM C HATypaJbHbIM I[IOKa3aTeleM, CTENEHU C  LEJbIM
OTPULIATENLHBIM MOKAa3aTelIeM;

BBITIONTHATH TPe0Opa30BaHUS IIENBIX BBIPAKCHUIA: JENCTBUS C OJHOYIIEHAMU (CIIOKEHHE,
BBIYMTAHUE, YMHOKEHHUE), NEHCTBUS C MHOTOWIEHAMH (CIIOKEHHUE, BEHIYUTAHNE, YMHOKEHHUE);
BBITIONTHATh PA3JIOKEHUE MHOTOWICHOB HA MHOXKHUTETH OJHUM U3 CIIOCOOOB: BBIHECEHHUE 32 CKOOKY,
TPYIIHUPOBKA, UCTIOIB30BaHUE (POPMYI COKPAIIIEHHOTO YMHOXKECHHSI,

BBIJIEJISITh KBaIpaT CYMMbI U PA3HOCTH OJIHOUJICHOB;

packiaapiBaTh HA MHOKUTENN KBAJPATHBINA TPEXUIEH;

BBITIONIHATh TPEe0Opa30BaHUsl BBIPAXKEHHM, COAEPXKAIIUX CTEMEHH C LEJIbIMA OTPHUIATEIbHBIMU
MOKa3aTeNsIMU, MEPEXOIUTh OT 3alMCH B BHUJIE CTEIEHH C LIEJIIM OTPHUIATENIbHBIM MOKa3aTeleM K
3amucu B BUJE IPOOH;

10



BBITOJIHATE TPeo0pa3oBaHust JpoOHO-paIMOHATBHBIX BEIPAKESHUI: COKparieHue apoOeii,
NpUBEJICHUE anreOpandeckux ApoOeil Kk oOIieMy 3HaMEHATeNro, CIOKEHHE, YMHOXKECHUE, JIeIICHUE
anreOpandyeckux JpoOel, Bo3BeAeHHE anredpanyeckod ApoOM B HATYPaIbHYI0 M LEIYIO
OTPHILIATEIILHYIO CTETICHB;

BBITOJIHATH TPe00pa30BaHMsI BEIPAKEHUH, COJIEpKAIIUX KBapaTHbIE KOPHH;

BBIJICIATh KBAJpaT CyMMBl WJIM Pa3HOCTH JBYYJCHAa B BBIPAKEHUSX, COACPIKAIIMX KBAJpaTHBIC
KOPHU;

BBITIOJTHATH Pe00pa30BaHMs BEIPAKECHUH, COJIEPKAIIUX MOTYIb.

B noBceqHeBHO¥ KM3HU M TPU U3YYEHHH IPYTUX NPeAMETOB:

BBITIOJTHATE Pe00pa30BaHMsl U ACHCTBHS C YHCIAMH, 3aIMCAHHBIMH B CTAaHIAPTHOM BUJIE;
BBITIOJTHATE TPEOOpa30BaHUs alreOpanvecKuX BBIPAKEHUH MPH PEHICHUHU 3a/ad JAPYTHX Y4eOHBIX
IPEIMETOB.

YpaBHeHUsI 1 HEPABEHCTBA

OmnepupoBaTh MOHATUSMHU: YpaBHEHHE, HEPAaBEHCTBO, KOPEHb YpaBHEHHs, pEIIeHHEe HEPABEHCTBA,
PaBHOCWIIBHBIE YpaBHEHHs, 00JIaCTh ONpECTICHUs ypaBHEHUs (HEpaBEHCTBA, CUCTEMBI YpaBHEHHM
WM HEPABEHCTB);

pemaTh JTMHEeHHbIE YpaBHEHHS U YpaBHEHHsI, CBOJMMBIE K JJMHEHHBIM C TIOMOIIBIO TOKIECTBEHHBIX
npeoOpa3oBaHMiA;

pemaTh KBaJgpaTHbIE YpaBHEHUS W YPaBHEHHWs, CBOJUMBIE K KBQJPAaTHBIM C ITOMOIIBIO
TOKJIECTBEHHBIX ITPe0Opa30BaHNUH;

pemaTh ApoOHO-TUHEHHBIC YPaBHEHUS,

peniaTe NpocTeUne UppallOHAIbHbIE YPAaBHEHUS BU/IA (x)=a, 7 (x) a (X) ;

Vi o-n
pelaTh ypaBHEHUs BUJa X = d ;
pelaTh ypaBHEHMsI CIIOCOOOM pa3iokKeHHs Ha MHOXKHUTEIN U 3aMEHbI IEPEMEHHOM;
UCIOJb30BATh METO/I HHTEPBAJIOB JUI PELICHUS LEIBbIX U JPOOHO-pallMOHAIbHBIX HEPABEHCTB;
pelaTh JUHEHHbIE YpAaBHEHUSI U HEPABEHCTBA C TapaMeTpaMy;
pelaTh HECIO0KHbIE KBaJIpaTHbIE YPaBHEHHS C TapaMeTPOM;
pelaTh HECI0KHbBIE CUCTEMBbI JIMHEHHBIX YPAaBHEHUH € MapaMeTpaMu;
pelaTh HECIOKHbIE YPABHEHNUS B IIEJIbIX YU CIIaX.
B noBceqHeBHON KM3HM M NIPU U3YYEeHHUH JPYIUX NPeAMETOB:
COCTaBJIATh U pelllaTh JIMHEHHbIE U KBaJpaTHbIE YPABHEHUsS, YpaBHEHUs, K HHUM CBOJSILIUECS,
CHCTEMbI JTMHEHHBIX YPaBHEHUI, HEPABEHCTB IIPU PELICHUH 33/1a4 IPYTUX y4eOHbIX IPEAMETOB;
BBITMOJIHATh OLEHKY MPaBIONON00Us pe3yiabTaToOB, IOJIy4aeMbIX IpPHU PELIEHUU JIMHEHHBIX WU
KBaJIpaTHBIX YPAaBHEHUH U CHCTEM JIMHEHHBIX YPaBHEHUH 1 HEPABEHCTB MPH PEIIEHUH 3a/1a4 APYrux
y4eOHBIX NPEIMETOB;
BBIOUPATh COOTBETCTBYIOIIME YpPaBHEHMs, HEPABEHCTBA WJIM HX CHUCTEMBbl Ul COCTaBICHMS
MaTeMaTH4eCKON MO/IENH 3aJaHHOH peabHON CUTYyalluy WU MPUKIJIATHOM 3a/1a4H;
YMEThb HHTEPIPETUPOBATh MOIYYEHHBIH NpPHU PEIIEHUH YpPaBHEHUS, HEPABEHCTBA WJIU CHCTEMBI
pe3yibTaT B KOHTEKCTE 3a/laHHOM pealbHOW CUTYyallMK WIM IPUKIIaJHOM 3a1auu.
DyHKUUH
OnepupoBaTh MOHATUAMU: (PYHKLHMOHANIbHAs 3aBUCUMOCTb, QYHKIMS, rpaduK (YHKIUH, CIIOCOObI
3ajaHus QYHKIMH, apTyMEHT U 3HayeHHe (PyHKIMH, 006JacTh ONpeAeTIeHUs 1 MHOKECTBO 3HAUYCHUN
¢byHkuMu, HyIMd (QYHKIMH, TOPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTb  (DYHKIIMH,
YETHOCTH/HEUYETHOCTh (PYHKIIMH;
CTPOMTH TpauKy JTUHEHHON, KBaApaTUUHON (YHKIMH, 00paTHOM MPONOPLHMOHATIBHOCTH, (PYHKIIUU
. K — .
y=au—y=Vx, y =yx, y =X’

x+b
Ha MpUMepe KBaJApaTUYHON (PyHKIMHU, HCIIONIB30BaTh NpeoOpazoBaHus rpaduka GyHkuun y=I'(x)
U1 ocTpoeHus rpadukoB GpyHkuuil y = a/m (kx + b) + ¢;
COCTaBJIATh YpPaBHEHHs MpPsSMOM MO 3aJaHHBIM YCIOBHSM: HpPOXOJAIIEH uepe3 JBE TOUYKH C
3aJJaHHBIMH KOOpAMHATaMH, MPOXOIAIIEH yepe3 JaHHYIO TOUKY M MapajuiebHOM TaHHOM NpsMOH;
UCCIIeI0BaTh (PYHKIIMIO 110 €€ TpaduKy;

BHIA-
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HaXOJUTh MHOXECTBO 3HAUYEHUH, HYIH, MPOMEKYTKA 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH
KBaJpaTH4HOH (pyHKIIMHU;

OTIEPHPOBATH MOHATHAMHU: IOCIEIOBATEIBHOCTh, apu(pMeTHUYEeCKas MPOTPECcCHsi, TeOMETpHUECKas
porpeccus;

pemaTh 3a/1a41 Ha apUPMETUIECKYIO U TEOMETPUUECKYIO TPOTPECCHIO.

B noBceqHeBHO¥ KM3HU M PU U3YYE€HHUH JPYIUX NMPeAMEeTOB:

WUTIOCTPUPOBATh C TIOMOIIBI0 TpauKka peajbHyl0 3aBUCUMOCTh WJIHM MpoOIecC MO UX
XapaKTePUCTUKAM;

WCIIOJb30BaTh CBOWCTBA M TpaduK KBaApaTHYHOW (YHKIUHM TPU PEIICHUH 3a1ad W3 JPYTux
y4eOHBIX TPEAMETOB.

TexcToBbIe 32124

Pemrate mpocThie U CIIOXKHBIE 33/1a49H PA3HBIX THIIOB, a TAK)KE 33]a4¥ TIOBBIICHHON TPYIHOCTH;
WCTIONh30BaTh Pa3HbIE KpPATKHE 3alMCH KaK MOJEIH TEKCTOB CIOXKHBIX 3a7ad Ul MOCTPOCHHS
MTOMICKOBOW CXEMBI U PEICHUs 3a/1a4;

pa3nuyath MOJENb TeKCTa U MOJEIh PEIICHUS 33/1a4i, KOHCTPYHPOBATh K OJHOW MOJIETH PeIICHHS
HECJIOXKHOM 3a71a4M pa3HbIe MOJIENN TEKCTa 3aJa4H;

3HATh U MPHUMEHATH 00a croco0a MoucKa penieHns 3a1a4 (0T TpeOOBaHMSI K YCIOBHIO M OT YCIOBHS
K TpeOOBaHUIO);

MOJISITMPOBAThH PACCYKICHHS MTPH MTOMCKE PEIICHHS 33]1a4 C MOMOIIBIO Tpad-CXeMBbI;

BBIJICIISITH ATAITBl PEIISHHSI 3a]]a9 M COJIEpKAHHUE KaXKIOTO ITarla;

YMETh BBIOMpATh ONTHMAJbHBI METOJ peIIeHWs 3aJa4d W OCO3HaBaTh BBIOOD MeETOJa,
paccMaTpuBaTh pa3IMYHbIE METOIBI, HAXOIUTH pa3HbIe PEIICHUS 3a/1a49H, €CITH BO3MOXKHO,
aHATM3UPOBATh 3aTPYAHEHHUSI P PEIICHUH 3a]1a4;

BBITIOJTHATE Pa3INYHbIC IPe0Opa30BaHus MPEITI0KESHHON 3a/1aui, KOHCTPYUPOBATh HOBBIE 3a/Ia4H U3
JaHHOH, B TOM 4YHciie 0OpaTHBIC;

MHTEPIIPETUPOBATh BBIYMCIUTEIBHBIC PE3yIbTAaThl B 3a/aue, MCCIEA0BaTh MOJYYEHHOE pElICHHUE
3a7a4u;

aHAIM3UPOBATh BCEBO3MOXKHBIC CHTYAIlMH B3aMMHOTO PACIIOJIOKECHUS IBYX OOBEKTOB M M3MEHEHHE
UX XapaKTepUCTUK TPH COBMECTHOM IBIDKCHUH (CKOPOCTh, BPEMsI, PAacCTOSHHUE) TPH PEUICHUH
3a7a4 Ha JIBM)KEHHE IBYX OOBEKTOB KaK B OJTHOM, TaK M B IPOTHUBOIOJIO)KHBIX HAPABJICHUSX;
HCCIIEJOBATh BCEBO3MOXKHBIC CUTYALIUH TP PEIICHUHU 3a]a4 Ha JIBIDKEHHE M0 peKe, pacCMaTpuBaTh
pa3HbIe CUCTEMBI OTCUETA;

penate pa3HOOOpa3HbIE 33/1a4U «HA YaCTH»,

pemare M OOOCHOBBIBATH CBOE peEUICHWE 3afad (BBIACIATH MaTeMaTH4YecKyl0 OCHOBY) Ha
HAaXO0X/ICHHE YaCTH YMCJIA ¥ YHCJIA TT0 €r0 YaCTH HAa OCHOBE KOHKPETHOTO CMbICIA Ipo0u;
OCO3HaBaTh M OOBACHATH MICHTUYHOCTH 33/1a4 Pa3sHBIX TUIOB, CBSA3BIBAIOIINX TPH BEJIUYMHBI (HA
paboTy, Ha MOKYNKH, Ha JABIWKEHHUE), BBIICNSATH 3T BEJIMYMHBI M OTHOIICHHUS MEXIy HHMHU,
NPUMEHATH UX [IPY PEIICHUH 3a/1a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4 YKAa3aHHBIX TUIIOB;
BJIAJICTh OCHOBHBIMH METO/IAMH PEIICHUS 33a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIH;

pemiate 3aJaddl Ha MPOLEHTHl, B TOM 4YHCJE, CIO0XHBIE MPOLEHTHI ¢ 0OOCHOBAaHMEM, HCIOJb3YS
pa3HbIe COCO0bI;

pemate JOrMYecKue 3aJauyd pasHbIMH crioco0aMu, B TOM YHUCIE, C JIBYMS OJOKAMH U C Tpems
0JI0KaMM JJAHHBIX ¢ TOMOIIBIO TaOJHIL;

pemaTh 3a7a4i N0 KOMOMHATOPHKE U TEOPUU BEPOATHOCTEH Ha OCHOBE MCIOJIB30BAHUS U3YUEHHBIX
METOJIOB U 000CHOBBIBATh PELICHNUE;

pelaTh HECI0XKHBIE 3aJauil 110 MAaTeMaTUYeCKOH CTaTUCTUKE;

OBJIaZIETh OCHOBHBIMU METO/IaMU DPELICHUs CIOKETHBIX 33/1a4: apu(PpMETUYECKUH, anreOpanyeckuid,
nepebop BapuaHTOB, T€OMETPUUYECKHM, rpaduuecKuii, MPUMEHITh UX B HOBBIX MO CPaBHEHHUIO C
M3YYEHHBIMHU CUTYaIHX.

B noBcegHeBHOM KU3HM U NPH U3YYCHUH APYTUX NPeIMETOB:

BBIJICTISATh TIPU PEIICHUH 3a7ad XapaKTePUCTHKU pacCMaTpUBaeMOW B 3aJjadye CUTYallud, OTIUYHbBIE
OT pealbHBIX (T€, OT KOTOPBIX aOCTparupoBaINCh), KOHCTPYHPOBATh HOBBIE CUTYAIlMH C Y4ETOM
ITHX XapaKTEePHUCTUK, B YACTHOCTH, MPU PEIICHUH 33]a4 HA KOHIICHTPAINH, YUUTHIBATh MIOTHOCTH
BEIIIECTBA;
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pelarh 1 KOHCTPYUPOBaTh 3aJjaud Ha OCHOBE PACCMOTPEHUS PEANIbHBIX CUTYyalluii, B KOTOPBIX HE
TpeOyeTCst TOUHBIA BEIYUCIUTEIBHBIN pe3yIbTarT;

pelaTh 3a/1a4y Ha ABMXKEHUE 10 PEKE, pacCMaTpuBasl pa3Hble CUCTEMBI OTCUETA.

CraTncTNKa M TeOpHUsi BEepOATHOCTEH

OmnepupoBaTh MOHATUSMHU: CTOJIOYAThIE M KPYrOBbIE IUarpaMMbl, TaOJHMIBI JaHHBIX, CpeIHEe
apupMeTHIeCKoe, MeAnaHa, HauOOJbIlIee W HAMMEHBIIEEe 3HAYCHHS BBIOOPKH, pa3Max BBIOOPKH,
JMCIIEPCUS ¥ CTAHJIAPTHOE OTKJIOHEHHUE, CllydaiiHasi N3MEHYMBOCTD;

U3BJIEKaTh UH(OPMALINIO, IPEICTABICHHYIO B TA0IUIAX, HA AUarpaMMax, rpadukax;

COCTaBJIATH TAOJNHUIIBI, CTPOUTH AUArPaMMBbI U TpaUKH HAa OCHOBE JaHHBIX;

ONEepUPOBATh NOHATUAMU: (PaKTOpHAI YKCia, IEPECTAHOBKU U COUeTaHUsl, TpeyroibHUkK Ilackans;
MPUMEHSTH MPABIJIO MTPOU3BEACHUS PHU PEIIeHUN KOMOWHATOPHBIX 337134,

OTIEPHPOBATH TOHATHAMU: CIyYalHBIA OMBIT, CIy4alHBIA BBIOOP, MCIBITAHHE, >JIEMEHTAapHOE
cilyJaitHoe coObITHE (MCXOJ), KJIACCUYECKOE OINpPEACNICHUE BEPOSTHOCTH CIy4alHOTO COOBITHS,
orepanuy HaJl CIIy4allHbIMH COOBITUSIMU;

MIPEJICTaBIATh HHPOPMALUIO C IIOMOIIBIO KpyroB Diinepa;

pemarh 3a7a4d Ha BBIUYMCIIEHHE BEPOSITHOCTH C MOJCYETOM KOJIMYECTBAa BAPHUAHTOB C MOMOIIBIO
KOMOHWHATOPHUKHU.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH APYTUX NMPeIMeTOB:

U3BJIEKaTh, MHTEPIIPETUPOBATh U MpeoOpa3oBhIBaTh MH(OPMALIMIO, MPEACTABIECHHYI0 B TabIUIaX,
Ha Juarpammax, rpadukax, oTpaXkarollyl0 CBONCTBA M XapaKTEPUCTUKHU PEAJbHBIX MPOLIECCOB U
SIBJICHU;

OTPEENATh CTAaTUCTUYECKHE XapaKTePUCTUKH BBIOOPOK MO TabiuIiaMm, auarpammam, rpadukam,
BBITIOJIHATH CPAaBHEHUE B 3aBUCHMOCTH OT LI PEIICHUS 3a/1auH;

OIICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBJICHUM.

I' eomerpuueckne purypsi

OnepupoBaTh NOHATUSIMHU F'€OMETPUUECKUX QUTYD;

U3BJIEKaTh, WHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HH(OPMALMIO O TE€OMETpPUYECKUX (urypax,
MIPEJICTaBICHHYIO Ha YepTexkax;

NPUMEHATh TeoMeTpuyeckue (akThl I pelIeHus 3aJad, B TOM YHCIE, MPEeroaraionux
HECKOJIbKO IIaroB peueHus,

(dbopMynupoBaTh B MPOCTEHIINX CIIy4asiX CBOMCTBA U MPU3HAKU PUTYD;

J0Ka3bIBaTh FTEOMETPHUUECKHUE YTBEPKIACHMUS,

BIIAJIETh CTAaHAAPTHON KiaccUpHUKauei IocKuxX Guryp (TpeyroibHUKOB U YE€ThIPEXYTOJIbHUKOB).
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

UCII0JIb30BAaTh CBOMCTBA r€OMETPUYECKUX (DUTYp AJIsl pelIeHus 3ajau MPaKTUYEeCKOro Xapakrepa H
3a/1a4 U3 CMEKHBIX JUCLUILINH.

OTHOmIEeHNs

OnepupoBarh MOHATHAMH: PaBEHCTBO (uryp, paBHble QUIYpBl, PABEHCTBO TPEYrOJbHHUKOB,
MapauIeNbHOCTh MPSAMBIX, EPIEHIUKYIIPHOCTD MPSMBIX, YIIIBI MEXAY IPIMBIMH, IEPICHINUKYIIAP,
HAKJIOHHAsI, IPOeKLus, nogodue ¢puryp, mogooHbIe PUTYpHI, TOAOOHBIE TPEYTOJIbHUKH;

MPUMEHTH TeopeMy Daneca U TeopeMy O MPOMOPLHUOHANBHBIX OTPE3KaxX MPH PElIeHUH 3a/ay;
XapaKTepU30BaTh B3aMMHOE PACIIOJIOKEHUE MPSMOM U OKPYKHOCTH, IBYX OKPYKHOCTEH.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

WCII0JIb30BaTh OTHOIIECHHUS JUIs PEIICHNUS 3a]a4, BOSHUKAIOIUX B PEAIbHOM JKU3HH.

HN3mepeHus u BbIYMCICHUSA

OnepupoBaTh MNpeACTABICHUSAMH O [IJIMHE, TUIOMIATM, O0beMe Kak BelIWYMHAMH. [IpuMeHsTh
teopemy [lugaropa, popmyisl miomaau, oobemMa Ipu pelieHNH MHOTOIIArOBbIX 3a/1a4, B KOTOPBIX
HE BCE JaHHBIE IPEJCTAaBIEHBl SBHO, a TPeOyIOT BBIYMCIECHUH, ONEpUpOBaTH 0Oojiee MIMPOKUM
KOJIMYeCTBOM (hOpMyI JUTMHBI, TUIOIIAIU, 00heMa, BBIYUCIIATH XapaKTePUCTHKH KOMOUHAIMA QUTYD
(OKpY)KHOCTE M MHOTOYTOJIBHHKOB) BBIYUCIIATH PACCTOSHUS MEXAY (UTypamu, TPUMEHATH
TpPUTOHOMETpUYEeCKHe (OpPMYNbl Ui BBIYUCICHMA B 00Jiee CIIOXKHBIX CIIydasX, MPOBOJIUTH
BBIYMCIIEHUS HA OCHOBE PaBHOBEJIMKOCTH U PaBHOCOCTABJIIEHHOCTH;

MIPOBOJIUTH MTPOCTHIE BHIYMCICHNUS HAa 0OBEMHBIX TeNax;

¢dbopMynHupoBaTh 3a7a4l Ha BEIYUCICHHE JUTUH, TUIONMAAeH 1 00bEMOB U peIIaTh UX.
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B noBcegHeBHOM JKU3HM U NIPH U3YyYEeHUH APYTUX NPeJIMeTOB:

IIPOBOJUTH BHIYMCIIEHUSI HA MECTHOCTH;

NPUMEHATH (OPMYIIBI TIPU BBIUYMCICHUSX B CMEXKHBIX YUEOHBIX MpEeIMETax, B OKpYyXKaromen
JIEACTBUTEIILHOCTH.

I'eoMeTpuuyeckue NoCcTpoeHus

N3006paxkaTs reoMeTpuieckre GUrypsl 0 TEKCTOBOMY M CHMBOJIbHOMY OTIHCAaHUIO;

cBOOOJTHO OTIEPHPOBATH YEPTEKHBIMH WHCTPYMEHTAMHU B HECIIOKHBIX CITydasx,

BBIIIOJIHATH IIOCTPOCHUS TPEYTrOJIbHUKOB, IPUMEHATh OTIAECIbHBIE METOAbI IOCTPOEHUHN LIMPKYJIEM U
JINHEMKOW U MPOBOJIUTH NPOCTEUIINE UCCIEA0BAHUS YUCIIA PEILICHUI;

M300paxaTh THIIOBbIC IUIOCKHE (UTyppl W OOBEMHBICE TeNa C TOMOIIBIO IMPOCTCUIITUX
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeJIMeTOB:

BBINIOJIHATH POCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOUMbIE B pealbHON KU3HU;

OIICHMBATh pa3Mepbl peabHbIX 00bEKTOB OKPYKAIOIIETO MUPA.

IIpeoGpazoBanus

OnepupoBaTh NOHSTHEM JIBUKEHHS U MpeoOpa3oBaHUs MOJ00Us, BIAAETh NMpUEMaMU MOCTPOCHHUS
¢buryp c ucrnoiIb30BaHUEM JIBKEHUH U peoOpa3oBaHUil MoA00Ms, TPUMEHATD [TOJIyY€HHbIE 3HAHUS
1 OTIBIT IIOCTPOCHUN B CMEKHBIX MPEIMETAX U B PEATBHBIX CUTYALUAX OKPYKAKOLIErO0 MUPA;
cTpouth GUTYpYy, TOJOOHYIO MAHHOW, TMOJB30BAThCS CBOMCTBAMHU TMOJOOMS 1JIs1 OOOCHOBAaHHS
CBOMCTB QUryp;

MIPUMEHSTH CBOMCTBA JABMKEHUHN /711 IPOBEICHUSI TPOCTEHIINX 000CHOBAHUN CBOMCTB QUryp.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

MIPUMEHSTH CBOMCTBA JABIKEHUN M IPUMEHATH MOJ00HE 7151 HOCTPOEHUI U BHIYMCIICHUM.

BexTopbl M KOOPAMHATHI HA IJIOCKOCTH

OnepupoBaTh MOHATHAMH BEKTOpP, CYMMa, Pa3HOCTb BEKTOPOB, ITPOU3BEJCHHUE BEKTOpA Ha YHUCIO,
YroJl MEXAYy BEKTOpPaMH, CKaJSIPHOE INPOU3BEICHHE BEKTOPOB, KOOPAWHATHI Ha IUIOCKOCTH,
KOOPAMHATHI BEKTOPA;

BBITIOJIHATH JACUCTBUS HaJ BEKTOpaMHU (CJI0KEHHE, BHIYMTAHUE, YMHOXKEHHE HA YHCIIO), BBIUUCIIATD
CKaJSIPHOE MPOMU3BEACHHE, ONPEIECIATh B MPOCTEHIIMX CIy4dasXx Yrojdl MeXAy BEKTOpaMmuy,
BBITIOJIHATH Pa3fIO’KEHUE BEKTOpA Ha COCTABISAIOLINE, MPUMEHSTH MOJIydeHHbIE 3HaHUS B (U3HKeE,
M0JIb30BaThCsl POPMYIION BBHIYMCICHUSI PACCTOSHUS MEXIYy TOYKAMHU MO M3BECTHBIM KOOpPJIMHATaM,
UCII0JIb30BATh ypaBHEHUS GUTYp Ui pellieHus 3a/1ay;

MIPUMEHATh BEKTOPbl U KOOPAMHATHI JUISl PELICHUS T€OMETPUYECKUX 337a4 HA BBIUYMCICHUE JJIUH,
YIJIOB.

B noBceaHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NIPeAMETOB:

UCII0JIb30BAaTh TOHSTHUSI BEKTOPOB M KOOPAMHAT IJIs pelIeHus 3ajgad mo Qusuke, reorpaduu u
JIPYTUM y4eOHBIM MPEAMETaM.

Hcropust maTeMaTuKu

XapakTepu3oBaTh BKIJIAJ BBIJAIOLIMXCS MAaT€MAaTUKOB B Pa3BUTHUE MAaTEMAaTUKU U MHBIX HAYYHBIX
obnacreii;

IMOHUMATh POJIb MATEMATHKU B pa3BuTuu Poccuu.

MeTtoabl MaTeMaTHKH

Hcnonb3ys n3ydeHHbIE METOBI, IPOBOIUTH 10KA3aTEIbCTBO, BBIIOIHATH OIIPOBEPIKEHHUE;

BBIOMpATh U3yYEHHBIE METO/IbI U UX KOMOWHAIUH IS PEIICHUS MaTeMaTHUECKUX 3a/1a4;
UCIIOJIb30BAaTh MAaTEMATHUYECKUE 3HAHUSA I OINHCAaHUS 3aKOHOMEPHOCTEN B OKpyXKarouleu
JNEUCTBUTEIBHOCTH U IPOM3BEICHUSAX UCKYCCTBA;

IIPUMEHSATH IPOCTENHIINE IPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI U
pELIEHNH MaTEMaTUYECKUX 3a/1a4.

2. Coaeprxanue y4eGHOIro npeaMera

5 kiacc (5 1 B Hexento, Bcero 170 1)
1. HarypanpHbie yncia u mkaisl (12 9)
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O0o3HaueHne W CpaBHEHUWE HATypalbHbIX uucen. Mctopust (OpMHUpPOBAHUS TOHSTHUS YHUCIHA!
HarypanbHble yucia. CTtapuHHbIE cucTeMbl 3anucu uucen. Otpe3ok. yimna orpeska. TpeyroiabHUK.
IInockocts. Ipsamas. JIyd. [lkansl 1 KOOpAUHATSL.
OcHoBHas 1enb. CrucTeMaTu3upoBaTh U 000OLIUTH CBEACHUS O HATYPaJIbHBIX YHCIAX, MOJTYYCHHBIC B
HA4yaJlbHOM IIKOJIE; 3aKpENUThb HABBIKM IIOCTPOECHUS U H3MEPEHHUs OTpPEe3KOB. BBecTu mnoHsATHE
KOOPAMHATHOIO Jy4ya, €IMHUYHOIO OTpe3Ka M KOOPAMHATHI TOYKH. DOpMUpOBaTH yMEHHE CTPOUTH
KOOpDAMHATHBIA JIyd M OTMEYaTh HAa HEM 3aJlaHHBIE YHUCIIA, HA3bIBaTh YHUCIIO, COOTBETCTBYIOLIEE
JAHHOMY JIEJICHUIO Ha KOOPAUHATHOM Jiyye. HayuuTs rcnonb3oBaTh NpUOOPETEHHbBIE 3HAHUS U YMEHUS
B [IPAKTUYECKOMN JESITEIbHOCTU U IOBCETHEBHOM KU3HU.
KonTponsnas padora Ne 1 no reme: «HarypanbHble ynciia U MIKaJIbD).

2. CroxeHue v BEIYUTAaHUE HATYpaIbHBIX gucel (20 1)
CrnoxeHne U BBIYMTAHUE HATYPAIbHBIX YUCEN, UX cBoicTBa. JI. Maraunkuid. YnciaoBeie 1 OyKBEHHBIC
BbIpakeHus. PoxaeHne OykBeHHON CUMBOJIMKU. Perienre TMHEHHbIX ypaBHEHUH.
OcHoBHast 1enb. 3aKpenuTb W Pa3BUTh HABBIKM CJIOKEHUS M BBIUMTAHMS HATYPaJbHBIX YHCEIL.
Haunnate anredbpandeckyro MOJrOTOBKY: COCTaBJI€HHE OYKBEHHBIX BBIPAXXEHHUI MO YCJIOBHIO 3aJauH,
peuieHue ypaBHEHHM Ha OCHOBE 3aBHCHMOCTHM MEXJy KOMIIOHEHTaMu JeicTBui. Hayuuts
UCIO0JIb30BAaTh MPUOOPETEHHbIE 3HAHMUS W YMEHMSI B IMPAKTUUYECKOM NEATENbHOCTU U TOBCETHEBHOM
KU3HU.
KonTponsnas pabora Ne 2 o teme: «CioxeHNe U BBIYUTaHUE HATYPATbHBIX YUCEID).
KonTpomsnas pabora Ne 3 o teme: «YpaBHEHUE.

3. YMHOXEHHE U JeJIeHUEe HaTypaIbHBIX gucel ( 25 1)
YMHOXEHNE W JEJIEHHE HATypaJbHBIX YHUCEN, CBOMCTBA YMHOXEHHUSA. YIPOIIEHUE BBIPAKECHUM.
[Topsinok BeimonHenus aeiicteuil. KBaapat u ky6 uucna. PenieHre TeKCTOBBIX 3ajay.
OcHoBHas 11e7b. 3aKpEnUTh U Pa3BUTh HABbIKU apU(PMETUUECKUX NEHCTBUI C HATYpalbHBIMU YHCIIAMHU.
Beectn monsTHs kBagpata M KyOa umcia. CoBEpIIEHCTBOBATH HABBIKM IO PEIICHUIO YpPaBHEHUH Ha
OCHOBE 3aBHCHUMOCTH MEXIy KOMIIOHEHTaMU JeHCTBUI. Pa3BuBaTh yMeHME pemiaTh TEKCTOBBIE 3a1a4H.
[To3HaKOMUTH ¢ pelIeHneM 3a/ad ¢ NOMOIIbI0 ypaBHeHUIl. HaydnTh Hcnonb30BaTh NpHOOpPETEHHBIE
3HAHUS U YMEHHUS B MPAKTHYECKOU NEATEILHOCTH M MOBCEIHEBHON *U3HU. KoHTposbHas pabota Ne 4
10 TeMe: «YMHOXKCHHE U JACJICHUE HATypaJIbHBIX YUCEID).
Kontponbras padoTta Ne5 o TeMe «YTpoIleHne BEIPaKCHH.

4. Tlnomanu u 06bEMBI (13 1)
Beruucnenus no ¢popmynam. [Inomans. Ihnomans npsmoyroyisHuka. EXuHUIBI H3MepeHus MII0IIAICH.
[IpsimoyronsHblil napamienenunen. O0sembl. O0beM NPAMOYToJILHOTO apajiesenuea.
OcHoBHas 1enb. PacmpuTh npeacTaBieHus ydamuxcsi 00 U3MEpeHUH IeOMETPUUYECKUX BEIMYMH Ha
IIpUMEpE BBIUUCIEHUS IJIOIMAage W OObEMOB M CHCTEMATH3MPOBATH U3BECTHHIC UM CBEIEHHS O
enuHUIax u3MepeHus. OrpabaTbiBaTh HaBBIKM BBIYMUCIECHUA 10 (QopMynaM TMpH  pelIeHUH
reoMeTpuueckux 3anad. @opmMupoBaTh 3HaHMWSI OCHOBHBIX €JUHMI] U3MEPEHUS U YMEHMs NIEPEUTH OT
OJIHUX €MHUI] K APYTMM B COOTBETCTBUU C YCIOBUEM 3a4a4yi. HayunTe ncrnosnbp3oBaTh NpuoOpeTEeHHbIE
3HaHUS M YMEHHUS B IPAKTUYECKON AEATEIbHOCTU M MOBCEIHEBHON xu3HU. KoHTposabHas pabota Neb
no teme «llnomaau u 06beMbI».

5. OObIKHOBEHHBIE ApoOH (22 )
OxpyxHocTh U Kpyr. OObikHOBeHHBIE Apoou. Mcropus dopmupoBanus noustus apoodu. pobu B
Baswione, Erunre, Pume. Haxoxxnenwe wactm oT menmoro um menoro no ero yvactd. CpaBHeHHE,
CJI0’)KEHHE M BbIUNTaHHE OOBIKHOBEHHBIX Jp00Oel ¢ 0IMHAKOBBIMH 3HaMeHaTelsIMU. CMellIaHHbIe YKca.
CrnoxeHue W BbIUMTAHME cMeIIaHHBIX uucen. [Ipaktuueckas paboTa mo cOoOpy, OpraHu3aluu M
M0JICUETy AaHHBIX. Penenne koMOMHATOPHBIX 3a/1a4.
OcHoBHas 11enb. [103HAKOMUTH ydaluxcsi ¢ MOHATHEM JApoOH B 00bEME, TOCTATOUHOM JUIsi BBEICHUS
JECATUYHBIX JApoOeil. PopMHpOBaTH yMEHHsI CpaBHHMBAaTh JPOOM C OJAMHAKOBBIMH 3HAMEHATESIMU;
BBIJICJIATh LIEJIYI0 YacTh HEMpaBWIIBHOW IpoOu; pemarb TP OCHOBHBIE 3a/1aud Ha JpoOu. HayuuTsb
UCIOJb30BaTh NMPHOOPETEHHbIE 3HAHWUA M YMEHMSI B MPAKTHYECKOM AEATEIBHOCTH U IMOBCEIHEBHOU
KU3HU.
KonTtponsHast padota Ne 7 o teme: «OOBIKHOBEHHBIE IpOOM».
KonTtponsHas pabota Ne§ o teme: «CnoxxeHue ¥ BbIYMTAHHE JpoOeil ¢ OJUHAKOBBIMH
3HAMEHATEISIMI.

6. Jecstuunbie npobu. CinoxeHne U BEIYMTAaHUE ACCATUYHBIX Apooeit (15 )
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Hecsatuanas 1po0b. OTKPBITHE JECATUYHBIX IpoOeil. CpaBHEHHE, OKPYTIICHHE, CIOKEHHE U BHIYUTAaHHUE
JecATUYHBIX aApoOeil. CtapuHHBIE cucTeMbl Mep. JlecaTHuHble OpoOu M METpUYecKas CHUCTeMa Mep.
Pemrenne TeKCTOBBIX 3a1a4.
OcHoBHas 1enb. BeipaboTaTh yMEHMS UNTaTh, 3a1IMCHIBATH, CPABHUBATD, OKPYTJISAThH AECATUYHBIC
IpoOu, BBHITIONHATD CIIOKEHUE U BEIYUTAHUE JIECTUYHBIX ApoOeil. BeipabaTeiBaTh yMeHHUe penarh
TEKCTOBBIE 33/1a4l. BBeCcTH noHATHE NPUOIMKEHHOT0 3HaUeHUsl yucia. Hayuuts ucnonb3oBarhb
nproOpeTeHHbIC 3HAHHSI U YMEHHS B IPAKTHYECKOH JIESATETFHOCTH U TTOBCEAHEBHOM KU3HHU.
Kontponbhas padota Ne 9 o teme: «/lecsaruunbie apoou. CroKeHUe U BBIYUTAHUE IECATUYHBIX
Ipooeiiy.

7. YMHOXEHUE U JIeTICHUE JECATUYHBIX ApooOeit (28 1)
YMHOXKEHHE U AeTIeHHE JeCATUIHBIX ApoOeii. Cpennee apupmeTnyeckoe HECKOIbKUX yrcen. Pemenne
TEKCTOBBIX 3a/1a4.
OcHoBHas 11e7b. BeipaboTaTh yMEHMSI YMHOKATh U I€UTh JIECATUYHbIE IPOOH, BBITIOJIHATh 3aJJaHUs Ha
BCE JICMCTBUS C HaTypaJbHBIMH YHCIaMU U JECSITUYHBIMU Apo0siMu. HayunTs Hcoabp30BaTh
MPUOOpPETEHHBIE 3HAHNUS U YMEHUS B IPAKTUUYECKOH A€ATEIbHOCTH U MOBCEAHEBHON KU3HU.
KonTponsnas padora Nel0 o remMe «YMHOXKEHHE U I€TICHUE IECATUYHBIX Ap0oOel Ha HaTypaibHbIE
qHCIIa.
KonTponsnas pa6ora Ne 11 o teme: «YMHOKEHUE U I€JI€HUE JECITUUHBIX APOOEH».

8. MHCTpyMEeHTHI 115l BEIYUCICHUN U n3Mepernit (18 )
HavanpHbie cBefeHHs O BBIUMCIEHMSIX Ha KanbkyisTope. [Ipouentsl. Haxoxnenue mpoieHTa oT
BEJINYMHBI, BEJIMYUHBI 110 €€ MpOLEHTy. Yroj. TpeyronsHuk. Bennunna yria. EnpHunsl n3mepeHus
yrioB. 3mepenue yrios. [loctpoenne yria 3a1aHHON BEJTMYUHBI.
OcHoBHas 1ens. ChopmMupoBaTh yMEHHUs pellaTh MPOCTEHIINE 33Jayd Ha IPOLEHTHI, BBIMOIHSTH
MOCTpoeHHe W wu3MepeHue yrioB. [Ipomomxars paboTy MO pacno3HaBaHUIO M HM300paKEHUIO
reoMerpuueckux ¢uryp. Hayuntp ucnosap3oBaTh NpUOOPETEHHbIE 3HAHUS U YMEHHS B MPAKTUUYECKON
NesITeNIbHOCTH U IOBCETHEBHOM JKHU3HH.
Kontponbras padoTta Ne 12 mo teme: «IIporieHThI».
KonTtponbras padorta Ne 13 mo teme: «MHCTpYMEHTHI AJ1 BBIYUCICHUN ¥ HU3MEPEHUID).

9. OmnmucarensHas cratuctuka. BepostHocTs. KomOunaropuka (10 )
Jluneiinble nuarpammbl. CuctemMaTH3aMs U MOJICUET UMEIOIIMUXCS JaHHBIX B BUJIE YACTOTHBIX TaOJIHIIL
u auarpamm. Cron0yarbie AUarpaMMel.
[IpencraBnenue AaHHBIX B BUjAe TaOmwuil, auarpamM. [IpeacraBieHue o BHIOOPOYHOM HCCIIEAOBAHUU.
[IpakTueckas pabota mo cOopy, OpraHu3alMu ¥ MOJACYeTy JaHHbIX. CpelHee 3HaUE€HUE U MOJA Kak
XapaKTEePUCTUKN COBOKYITHOCTH YHMCIIOBBIX JaHHBIX. KpyroBsie quarpammbl. Perenne KoMOMHATOPHBIX
3amau. Pemienne koMOMHATOpHBIX 3agady mepebopoM BapuaHToB. IlepectaHoBkM U dakTOpHAal.
[Ipumeps! periennss KOMOMHATOPHBIX 3a/1a4: Iepedop BapUaHTOB, IEPECTAHOBKH, (hakTOpHal.

10. Urororoe nmoBropeHue (6 )
OcHoBHas nens. [loBTOpUTh, 3aKpenuTh, 0000IINTH OCHOBHBIC 3HAHUS, TIOJYYCHHBIE B 5 KIlacce.
KonTpomsnas padora Nel4 Utorosas pabota 3a Kypc 5 kiacca.

6 xmacc (5 4 B Hexemto, Bcero 170 u)

1. Jlemumocts yucen (20 )
Henurtenu n kparssle. [Ipusnakn nenumoctu Ha 10, Ha 5, u Ha 2. [IpusHaku nenumocty Ha 9 U Ha 3.
IIpocTsle U cocTaBHble uncna. Pa3noxeHue Ha mpocTbie MHOKUTENU. Hanbonpmmii o0muit nenuTens,
B3aumuo npoctsie uncia. Haumensiee obiiee kpaTHoe.
KonTtponeHas padota Nel o teme «JlenuMocTs uncemn».

2. CnoxxeHue 1 BbIUUTaHUE ApoOei ¢ pa3HbIMU 3HaMeHaTenssmMu (20 1)
OcHoBHOe cBoiicTBO Jpobu. Cokpamienue apoOeit. IlpuBenenue npoGeil k oOmemMy 3HaMeHaTelIo.
CpaBHeHUe, CIOXEHHE U BbIUMTaHHE JpoOeil ¢ pa3HbIMU 3HameHaTedsMH. Cl0KeHHEe M BbIYMTaHHE
CMEIIaHHBIX YHCEN.
KonTtponsHas padota Ne2 ro teme: «CioxeHne 1 BbIUNTaHUE APOOEH ¢ pa3HbIMU 3HAMEHATEIISIMI.
KonTtponsHas padota Ne3 o teme: «CioxeHne 1 BBIUUTAHUE CMELIaHHBIX YUCEI.

3. YMHOXeHue U JieNieHne 0ObIKHOBEHHBIX apooeii (30 1)
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Ymuoxenue apobeit. Haxoxxnenwe npobu oT umcna. [IpumeHeHHE pachpeeuTeIbHOTO CBOWCTBA
yMHOXeHUsl. B3ammHo oOpatHble uucna. [lenenue. Haxoxkaenue ymcia mo ero apo6u. JpoOHbie
BBIPAYKEHUS.
KonTtponsHas padota Ne4 1o teme: «YMHOXKEHUE IpOOEii».
KonTtponsHas padota Ne5 o teme: «Jlenenue apoGei».
4. OrHouenus u nponopuuu (18 u)
OtHowenus. Ilponoprun. Ilpsamas n obpaTHas nponopruoOHaIbHbIE 3aBUCUMOCTU. MacmTtad. /[[nuna
OKPYXHOCTH U 1uioniaas kpyra. Mcropus uucna . Ilap.
KonTponsnas padora Ne6 no teme: «OTHOLIEHUS U IPOIIOPLIUN.
Kontponbnas padota Ne7 o teme: «MacmTab. [nuHa oxpyxHocTH. [nomans kpyray.
5. [IlonoxwutenpHble U oTpULaTENbHBIE yncia (13 u)
Koopaunarsel Ha npsmoi. IlosiBieHue OTpHLIATENBHBIX 4YHcel W HyJA. [IpOTHMBOIONIOXKHBIE 4YHCTA.
Monynb yncna. CpaBHeHue yucell. M3MeHeHue BenuumH.
KonTponsnas padora Ne® no teme: «IlonoxutenbHble U OTPULIATEIbHBIEC YHCIIA.
6. CrnoxeHre ¥ BBIYMTAHHE MOJOKHUTEIBHBIX U OTpUIATENbHBIX uncel (11 1)
CrnoxxeHue 9ucesl ¢ TOMOIIBI0 KOOPANHATHOM npsiMoit. CiokeHHne OTpHIaTeNIbHBIX uncen. CroxeHue
qucell C pa3HbIMU 3HaKaMU. BerunTtanue.
Kontponbraas pabora Ne9 mo teme: «CloKeHHE W BBIYMTAHHE TMOJIOKHUTEIBHBIX U OTPHUIATEIHHBIX
qHCe.
7. YMHOXXEHHE U JeJICHUE MOJI0KHUTEIbHBIX U OTpULIATENbHbBIX yrcel (12 1)
YMHuoxeHnue. Jlenenne. PannonaneHelie uncna. CBOKCTBA JEHCTBUM C pallMOHAIBHBIMUA YUCIIAMM.
Kontponbaas padorta Nel0 mo teme: «YMHOKEHHUE U IeTICHUE TIOJIOKUTEIBHBIX M OTPUIATETHHBIX
qHCe.
8. Pemenue ypaBHeHwmii (15 1)
Packpeitue ckobok. Koaddumument. [lomoOnbIe cnaraemelie. Perenue ypaBHEHHIA.
B xone nzyuenust TeMbl 00y4daronuecs J0KHbIL:
KonTtponbras padorta Nell mo teme: «PackpoitTie cko6ok. [logoOHbIe criaraembie)
Kontponbras padorta Nel2 mo teme: «Pemenue ypaBHEHHIN.
9. Koopaunate! Ha utockocTH (13 1)
[lepnenaukynspueie npsimbie. [lapamtensuble mpsmbie. KoopauHaTHas mmiockocth. P.  Jlekapr.
CronbGuareie auarpaMmel. ['paduku.
Kontponbras padorta Nel3 mo teme: «KoopauHaThl Ha MIIOCKOCTH.
10. OmnwucarenwbHas cratuctuka. BepostHocts. KomOunaTopuka (10 1)
[lonsite o ciydailHOM ombiTeé M cOObITUU. JlocToBepHOE M HEBO3MOXKHOE cOoObITHsA. CpaBHEHHE
maHcoB. [Ipumeps! peniennss KOMOMHATOPHBIX 3aJa4 epedopoM BapUaHTOB.
11. HroroBoe noBTopeHue (8 u)
[Tocne moBTOpEeHMS U3YYEHHOT'O MaTepuasa MPOBOJUTCS
WUTOTOBas KOHTpOJbHas pabora Nel4.

7 xmacc Anre6pa (3 u B Heaemo, Bcero 102 u)

1. MHoxecTBo. DnemMeHT MHOkecTBa. [loamHokecTBO (3 u)
MHoxecTBo. Di1eMeHThl MHOXkecTBa. [loaMHOXeCTBO.

2. BelpaxeHus, ToXJecTBa, ypaBHeHU (22 )
YucnoBble BEIPAKEHUS ¢ IEPEMEHHBIMU. 3aposkJIeHHe aureOpbl B Hepax apupMeTuku. An-Xope3Mmu.
[IpocTeiimme npeobpa3zoBaHus BbIpaXKeHUH. YpaBHEHHE, KOpeHb ypaBHeHUs. JInHeilHoe ypaBHEHUE C
OJIHOM mepeMeHHO!. Pelenne TEKCTOBBIX 3a7ad METOJOM COCTaBJIEHUs ypaBHeHUH. CTaTUCTHYECKUE
XapaKTEPUCTUKH.
OcHOBHas 11eJIb — CUCTEMaTH3UPOBaTh U 0OOOUIUTH CBEJCHUS O MPEoOpa30BaHUIX aIreOpandecKux
BBIPA)KCHUH U PELICHUU YPAaBHEHU C OJJTHOM IIEPEMEHHOM.
KonTponpeHbIX padot: 2

3. Oynkmuu (11 9)
Oynkius, obnacts onpenenenus GpyHkuuu. Beruncnenue 3HadeHuit Gynkiuu no gopmyne. ['papux
¢bynkuuu. [Ipsmas nponopuoHaiIbHOCTh U ee rpaduk. JInneiHas GyHkuus u ee rpaduk.
OcHOBHas 1eJIb — O3HAKOMHTH YYAIIMXCAd C BAXKHEHIIMMHU (PYHKIMOHAIBHBIMU MOHATUSAMH H C
rpaduKamMu NpsMO MPONOPLUUOHATBHOCTU M TMHEHHON (DYHKIIMHU OOILEro BUA.
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KonTponbsabix padort: 1

4. CreneHb ¢ HaTypaJIbHbIM NOKa3aTeseM (11 4)
Crenenp ¢ HaTypalbHBIM IOKa3areneM U ee cBoicTBa. OpHowieH. Oynkinuu y = x2, y = X3 U ux
rpaduKy.
OcHoBHasi 1eNTb — BBIPA0OTaTh YMEHHUE BBINOJHATH JACHCTBHS HaJl CTENEHSMH C HATypaJbHBIMHU
[IOKa3aTesiMu.
KonTposasnbix padot: 1

5. Muorounensl (17 )
MHuorounes. Cno)xeHue, BBIUYMTAHHE M YMHOXXEHHME MHOTOYJIEHOB. Pa3joxkeHue MHOrouJIeHOB Ha
MHOKHUTEJIH.
OcHoBHasl 11eJ1b — BbIpa00TaTh YMEHHUE BBINOJIHATH CJI0)KEHHUE, BBIUNTAHUE, YMHOKEHUE MHOTOYJICHOB
U Pa3jioKEHUE MHOTOYJICHOB Ha MHOYKHUTEIIH.
KoHnTponbsHbIx paboTt: 2

6. DopmyIbl COKpaIEeHHOTO YMHOXEHUs (19 )
®opmynsl (a +'b)2 =a2 +2ab + b2, (a+ b)3 =a3 +3a2b + 3ab2 + b3, (a+ b) (a2 + ab + b2) =a3
+b3. Codusmsl, napagokcsl. IlpuMenenue GopMys COKpaIleHHOIO YMHOXEHHUS B IPeoOpazoBaHUSX
BeIpaxkeHuil. TpeyronsHuk [lackans. b. ITackans.
OcHoBHasl 11e71b — BBIpa00TaTh YMEHHE MPUMEHATH (GOPMYJIbl COKPAILIEHHOTO YMHOKEHHUS B
peoOpa30BaHMSIX IIEJIbIX BRIPAXKEHUH B MHOTOWIEHBI U B Pa3JI0KEHUH MHOTOYJIEHOB Ha MHOKUTEIH.
KoHnTposabhbix paboT: 2

7. Cuctembl JIMHEWHBIX ypaBHeHUH (161)
Cucrema ypaBHeHHi. PenieHne cucteMsl AByX JIMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU U €TI0
reoMeTpuueckas uHrepnpetanus. M3o0pereHne MeToga KOOpAUHAT, TO3BOJISIONIETO TEPEBOINUTH
reoMerpuueckre oObeKThl Ha s3bIK anredpsl. P. Jlekapt u I1. @epma. [IpumMeps! pa3iuuHbIX CUCTEM
KOOpAMHAT Ha INIOCKOCTH. PelleHne TeKCTOBBIX 3a1a4 METOIOM COCTABJICHUS CUCTEM YPaBHEHHH.
OcHOBHas 11€71b — 03HAKOMUTH YUaIIUXCs CO CIIOCOOOM pEIIeHUs] CUCTEM JIMHEHHBIX YpaBHEHUH ¢
IBYMS IEPEMEHHBIMHU, BBIpa00TAaTh YMEHHE PeLIaTh CUCTEMbl YPABHEHUH U IPUMEHATh UX NPU
pELIEHNH TEKCTOBBIX 3a/1a4.
KonTtponpHbIX padoT: 1

8. IloBTOopenwue (3 u)
OcHoBHas 1enb. [loBTopuTh, 3aKpenuTh U 060OLUTH OCHOBHBIE 3HAHUS, TIOTy4YEHHbIE B 7 Kiacce.
KonTtponpHbIX padoT: 1

7 xnacc 'eomerpus (2 4 B HeAEIO, BCETo 68 )

1. Havanpnble reomeTpuueckue ceaeHus (11 1)
[Ipocteiimme reomerpuueckue (UIypbl: IpsMas, TOUKa, OTPE30K, Jyd, yroia. OT 3emieMepus K
reomerpun. [lonstue paBeHcTBa reomerpuueckux ¢uryp. CpaBHEeHHE OTpe3KOB M YrioB. M3mepenue
OTPE3KOB, JIMHA OTpe3ka. Vi3MepeHue yrios, rpajgycHas Mepa yria. CMeXHble U BEpTUKAJIbHbIE YIJIbI,
ux cBoiicTa. IlepneHuKynspHbIE IPsSMBIE.
OcHOBHas 11eJIb — CUCTEMATH3UPOBATh 3HAHUS yJalllUXCs O MPOCTEHIINX FreOMETPUUYECKUX purypax u
UX CBOICTBax; BBECTHU IMOHATHE PAaBEHCTBA (QUTYD.
KonTtponpHBIX padoT: 1

2. Tpeyronpuuku (18 u)
Tpeyronsnuk. IlpusHaku paBeHCTBa TpeyroibHUKOB. Ilepnenmukymnsap k mnpsamoil. Codusmsl,
napagokcel. MenuaHbl, OUCCEKTPHUCHI M BBICOTHI TPEYrobHUKA. PaBHOOEIPEHHBIH TPEYroJbHUK U €ro
CBOMCTBA. 3aJauyd Ha MOCTPOEHHE C IOMOINBI0 LHPKyIs W JuHelku. Apxumen. Iloctpoenme c
MIOMOIIBIO HUPKYIS U TuHenku. Tpuceknus yria.
OcHOBHast 1eTb — BBECTH IIOHATHE TEOPEMBbI; BBIPAOOTaTh yMEHHE JIOKa3blBaTh PABEHCTBO
TPEYrOJBHUKOB C MOMOIIBIO U3YYEHHBIX ITPU3HAKOB; BBECTH HOBBIM KJIACC 3a7a4y — Ha MOCTPOEHHUE C
MTOMOIIBIO IUPKYJISI U IMHENKH.
KonTponpsHbIx padort: 1

3. TMapannensHbie npsmseie (13 u)
[Ipu3Haky mnapayuieqbHOCTH MpsAMBIX. AKCHOMa HapajuienbHbIX npsAMmblx. «Hawanma» Esxnupa. JL
Oinep. H. U. Jlobauesckuii. Micropus nsroro nocrynara. CBONCTBA MapajieIbHBIX MPSIMBIX.
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OcHoBHasl 11eJIb — BBECTU OJIHO U3 BaXXKHEWIINX NOHITUM — IMOHATUE MApaAJUIENbHBIX NPSAMBIX; 1aTh
IIEpBOE IIPEJCTaBICHUE 00 aKCMOMAax M aKCHOMAaTHMUYECKOM METOJE B I€OMETPHH; BBECTH aKCHOMY
MapajuIeIbHbIX IPSIMBbIX.

KonTponeHbsix padort: 1

4. CoOTHOLIEHUS MEXKy CTOPOHAMHU U yIJIaMU TpeyrojbHuKa (19 u)

Cymma yrioB tpeyrosibHuka. COOTHOLIEHHME MEXKIY CTOPOHAMH M YIJIaMH TPEYTrOJIbHHUKA.
HepasenctBo TpeyronpHuka. [IpsMoyronbHble TpEyroiabHUKH, UX CBOWCTBA M IMpPU3HAKU PaBEHCTBA.
Paccrosgnue ot Toukm A0 mnpsMoin. PaccrosHme Mexay NapauienbHbBIMUA IpsMbIMHA. IlocTpoeHue
TPEYroJbHUKA [0 TPEM DJIEMEHTAM.

OcHoBHasl 11€J1b — PAacCMOTPETh HOBbIE MHTEPECHBIE U Ba’KHBIE CBOMCTBA TPEYrOJIbHUKOB.
KoHnTpoabubix padoT: 2

5. IloBropenue. Pemenue 3anay (74)
OcHoBHas 1enb. [IoBTOpUTH, 3aKpenuTh U 0000IIUTH OCHOBHBIE 3HAHUS, TIOJYYEHHBIE B 7 Kilacce.

8 xmacc Anrebpa (3 4 B Hegento, Bcero 102 1)
1. PanuonansHbie apodu (23 u)

Pammonanenas 1po0b. OCHOBHOE CBOMCTBO JpoOU, cokpareHue apooeit. ToxaecTBeHHbIE
K

y=—
npeoOpa3oBaHusl pallMOHaIbHBIX BhIpaykeHu. DyHKIuUs * U ee rpaduk.

OcHoBHas 11eJ1h — BBIPA0OTaTh YMEHHE BHITIOHSITH TOXK/IECTBEHHBIC MPE0Opa30BaHUs PAIMOHATHHBIX
BBIPAKEHUII.

Tak kak AEUCTBUS C pallMOHATBHBIMHA JAPOOSIMU CYIIIECTBEHHBIM 00pa3oM OMHUPAIOTCS Ha JCHCTBUS C
MHOTOYJIEHAMH, TO B Haudaje TEMbl HEOOXOJMMO TIOBTOPUTH C YYAIIUMHCS MPeoOpa3oBaHUs IETBIX
BBIPAKCHUM.

KonTponpHBIX padoT: 2

2. Ksamparasie kopuu (19 u)

[TonsiTre 06 UppanoOHaIBHBIX Ynciaax. HenocTaToOYHOCTh palioHaIbHBIX YUCEIN ISl TEOMETPUUYECKUX
W3MEPEeHUH, uppanroHaabHble yuciaa. OOmue CBEACHHS O JEeWCTBUTENbHBIX 4YHciiax. KBaapaTHbBIN
KopeHb. lloHATHE O HaxXO0XACHWUM TPUOIMKEHHOTO 3HaueHus KBaapaTHoro KopHsA. CBoiicTBa
KBa/IpaTHbIX KopHe#. [IpeoOpa3oBanus BeIpaXKeHUH, coAepkKaIIUX KBaJpaTHbie KOpHU. DYHKIUS

o =

, ee CBOMCTBa U rpaduK.

OcHoBHasl 1IeJIb — CUCTEMAaTU3UPOBaTh CBEACHUS O PAllMOHAIBLHBIX YHCIAX U JaTh MpeicTaBieHue 00
UppalMOHANIBHBIX YHCIIAX, PACIIUPUB TEM CaMbIM MOHSATHE O YHCIIE; BHIPA0OTATh YMEHHE BBIIOJIHATH
peoOpa3oBaHusl BEIPAKEHUI, coAepKaIIUX KBaJApaTHbIe KOPHU.

KonTposnbHBIX paboT: 2

3. Ksangparusle ypaBHeHus (22 u)

KBampatnoe ypaBHenue. Dopmyna KOpHEW KBaJpaTHOrO YypaBHEHMs. PelleHue parroHaIbHBIX
ypaBHeHuil. Pemenue 3a1a4, puUBOISIIMX K KBaPAaTHBIM YPAaBHEHUSIM U MPOCTEHIINM pariiOHATbHBIM
ypaBHEHUSIM.

OcHoBHasi 1eb — BBIpa0OTAaTh YMEHUSA peliaTh KBaJApaTHBIE YypPaBHEHUS W MPOCTEUIIHe
paloHaIbHbIe ypaBHEHUS U MPUMEHITh X K PELICHUIO 3a/ay.

KoHTponbHBIX paboT: 2

4. Hepasenctna (22 u)

UucnoBble HEPABEHCTBA U UX CBOMCTBA. [louneHHoe crokeHre U yMHOKEHHUE YMCIIOBBIX HEPaBEHCTB.
[TorpemHOCTh ¥ TOYHOCTH TpHUOIIKeHUs. JIuHeliHbIe HepaBeHCTBA C OJHOW MEpEeMEHHOW U MX CHC-
TEMBI.

OcHOBHas 1ellb — O3HAKOMWTh Y4YalllUXCAd C MNPUMEHEHUE: HEPABEHCTB JJIsi OLEHKH 3HAYeHUH
BBIpOKEHUH, BBIpa0OTaTh YMEHHME pellaTh JMHEHHbIE HEpPaBEHCTBAa C OJHOM MEPeMEHHOM U uX
CUCTEMBI.

KonTponpeHbIX padot: 2

5. CrermneHs C IeNbIM MOKa3aTeaeM. JIeMeHThl cTaTUCTUkH (11 )

Crenens ¢ 1ebIM MOKa3aTeneM U ee cBoiicTBa. CTaHmapTHBIN Bu yncna. HadanpHble cBeneHUS 00

OpraHU3ali CTATUCTUYECKUX UCCIEA0BaHUM.

19



OcHoOBHas 1efIb — BBIPA0OTaTh YMEHUE NPUMEHSTh CBOWCTB, CTENEHHM C LEJNbIM IIOKa3aTelieM B
BBIUMCIICHUSX U MTPE0Opa30BaHUAX CPOPMHUPOBATH HAYAIbHBIEC MPEICTABICHUS O cOOpPE M TPYIIIUPOBKE
CTaTUCTUYECKUX JaHHbBIX, UX HAIJISIIHON MHTEPIPETALUH.
KonTponeHbsix padort: 1

6. IloBTopenue (5 u)
KonTpomasnbix padora 1

8 kiacc ['eometpus (2 9 B HeneIr0, Bcero 68 )

1.YetsipexyroybHukH (14 1)
MHOTroyrojpHUK, BBITYKJIBII MHOTOYI'OJIbHUK, YEThIpeXyroybHUK. [lapamienorpamm, ero cBoiictBa u
npusHaku. Tpanenus. @anec. [IpamoyronpHuk, poM0, kBaapat, ux cBoiictBa. OceBas U LEHTpaIbHAs
CUMMETPHUHU. 30JI0TOE CEUEHUE.
OcHOBHas 1eNlb — M3Y4YUTh HamOoJee BaKHBIE BHJBI UYETHIPEXYTOJBHUKOB — TapayljIesiorpaMm,
MPsIMOYTOJIbHUK, poMO, KBaJpar, Tpaleuuio; JaTh MpeJcTaBieHue o (urypax, oOialaroUux 0CeBOU
WY LIEHTPAIIbHON CUMMETPHEIA.
KonTponsnbix pador: 1

2. Tlnmomanp (15 u)
[TonsTHe muomaau MHOroyrojapHuka. [lnomanu npsMoyroyibHUKa, MapajuiesorpaMma, TpeyroiabHHUKa,
tpaneuuu. Teopema [Iudaropa. Iudarop u ero mkona.
OcHoBHasl 11eJ1b — PacIIUPUTh U YIIyOUTh MOJydeHHbIE B 5—6 Kiaccax MpeCTaBJICHUs yJaluxcs o0
W3MEpPEHUU U BBIYUCIICHUU IUJIOUIa/iel; BBIBECTH (QOpPMYJbl IUIOIIAJ e MpsAMOYroJbHUKa, Ma-
paienorpaMma, TpeyrojibHUKa, Tpanely; 10Ka3aTh OJHY U3 IIaBHBIX TEOPEM I'€OMETPUU — TEOPEMY
[Mudaropa.
KonTpomasnbix pador: 1

3. Tlomo6ueie TpeyronbHukH (20 1)
IlonoOuble TpeyronabHuku. IlpusHakm mnonoOust TpeyrosbHukoB. [IpuMeHeHne mogoOHs K
JI0Ka3aTeNNbCTBY TEOPEM U pelieHuIo 3a1ad. CHHYC, KOCUHYC M TAaHI'€HC OCTPOrO yIJla IPSMOYTOJIbHOTO

TpPEeYroJbHUKA.
OcHoBHasl 1elb — BBECTU NOHATHE TMOJOOHBIX TPEYrOJbHUKOB; PAacCCMOTPETh MPU3HAKH TMOA0OHS
TPEYroJbHUKOB U UX MPUMEHEHUS; clenaTh MEPBBIN HIar B OCBOCHUH YYalTUMUCS

TPUTOHOMETPHYECKOI0 anmnapara reoMeTpUU.
KonTponpHBIX paboT: 2

4.0xpyxxHOCTB (17 )
BzaumHoe pacnonoxkenue mpsiMONM M OKpykHOCTH. KacarenpbHas K OKpPYXHOCTH, €€ CBONCTBO M
npu3Hak. LlenTpanbHble U BOUCaHHbIE yIiibl. UeTbIpe 3aMeuaTelibHble TOUKH TpeyroybHuka. JI. Dinep.
Bnncannas u onvcanHasi OKpY>KHOCTH.
KonTtponpHbIX padoT: 1

5.IloBTOpenue. Pemenue 3amau (2 1)
OcHoBHas 1ens. [IoBTOpUTh, 3aKpenuTh U 0000IUTH OCHOBHBIC 3HAHUS, TIOJYYCHHBIE B 8 Kilacce.

9 kmacc Anre6pa (3 u B Hegenmto, Bcero 102 )

1. Ksagpatuunas pynkuus (22 1)
Oynkuus. CpoictBa QyHkuui. KBaapaTHwiii TpexwieH. Pa3znokeHue KBaJpaTHOTO TpeXwieHa Ha
MHOuTenu. Oynkuus y = ax2 + bx + ¢, ee coiictBa u rpaduk. CreneHHas GyHKIHUS.
OcHOBHast 1eb — paCIIMPUTh CBEAEHUS O CBOMCTBaX (YHKIMHA, O3HAKOMHTH YyYallUXCs CO
CBOMCTBaMH U rpaKOM KBaIpaTUYHOU (PYHKITUU.
KoHTponpHbIX paboT: 2

2. YpaBHEHHUS U HEPABEHCTBA C OJIHOM nepemMeHHOH (14 u)
Lenbie ypaBHeHus. Mcropust Bompoca 0 Hax0XJIeHUHM (OpPMYNl KOpHEH anreOpandeckux ypaBHEHHIH,
HEpa3peluMoCTh B paJiiKaiax ypaBHEHMH cTereHu, Oombluel uetsipex. H. Tapranss, k. Kapnano,
H. X. AGens, O. I'anya. [IpoOHble panmoHanbHbele ypaBHeHusl. HepaBeHcTBa BTOpPOi CTENEHU ¢ OJJHON
IepeMeHHOM. MeTo1 MHTEpBaJIOB.
OcHOBHas 1eJdb — CHCTEMAaTU3UPOBAaTh M OOOOIIMUTH CBEACHHS O PELUICHUM IEeNbIX U JPOOHBIX
palMoHaNBHBIX YpPAaBHEHHH ¢ OJJHOM MepeMeHHOM, c(opMHUpOBaTh YMEHHUE pellaTh HEPABEHCTBA BHJIA
ax2 +bx+c>0mmax2 +bx+c<0,rnea ® 0.
KonTponeHbIX padort: 1
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3.
VYpaBHEHMSIM HEpaBEHCTBA € JBYMs nepeMeHHbIMU (17 1) YpaBHeHue ¢ AByMS IEPEMEHHBIMHU U €rO
rpaduk. Cuctembl ypaBHEHUW BTOpPOW cTeneHH. PemieHue 3amad ¢ MOMOIIBIO CHCTEM YpaBHEHUU
BTOpOM cTeneHu. HepaBeHcTBa ¢ IByMSI IEPEMEHHBIMU U UX CUCTEMBI.
OcHoOBHas 1eTb — BBIPAOOTaTh YMEHHE pEIIaTh MPOCTEHIINE CHCTEMBI, COICp)Kallhe ypaBHEHHE
BTOPOM CTENEHU C ABYMS IEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4M C IOMOIIIbIO COCTABICHUS TAKUX CHCTEM.
KonTposasnbix pador: 1

4. Apudmerndeckas u reomeTpuaeckas nporpeccu (15 1)
YucnoBsie mocienoBaTeibHOCTH. 3amada Jleonapao Iluzanckoro (PuboHAY4YM) O KpOJHUKAX, YHCIA
®ubonayun. Apudmernueckass U reoMmerpuyeckas nporpeccud. Dopmynbl M-TO 4WieHA U CyMMBI
IIEPBBIX 11 WICHOB MIPOrpeccuu. 3ajayua o axMaTHOH 10ocKke. beckoHeuHo yObIBarolas reoMeTpuyecKas
Iporpeccusi.
OcHoBHasl 11eJ1b — J1aTh HOHATUS 00 apu(PMETHUECKON U TEOMETPUUECKOM MPOTrpecCcHsiX KaK YUCIOBBIX
MIOCJIE0BATEIBLHOCTAX 0CO0O0T0 BUA.
KoHnTponpHbIx paboTt: 2

5.OnemMeHThl KOMOMHATOPUKH U TeOpuU BeposiTHocTel (13 1)
Komb6unatopHoe mnpasuno ymHoxkeHus. [lepecraHoBku, pasmerieHus, couyeTaHus. OTHOCHUTEIbHAs
4acTOoTa M BEPOSITHOCTH CIydalHOTO cOObITHS. VCTOKM Teopum BEpPOSATHOCTEW: CTPaxoBOE€ JIENO,
azaptHble urpsl. [1. @epma, . bepnymum. A. H. Konmmoropos.
OcHoBHasl 11eJb — O3HAKOMUTH YYAIIUXCS C MOHSATHSIMHU MEPECTAHOBKH, Pa3MEIEHUs, COUETaHUs U
COOTBETCTBYIOIIMMHU (POPMYIIaMH JJIsl TOACUETa UX YMCIIA; BBECTU MOHATHS OTHOCUTENIBHOM 4acTOThI U
BEPOSITHOCTH CITy4aifHOTO COOBITHSI.
KonTpomashbix pador: 1

6. IMoTopenue (utorosoe) (19 u)
OcHoBHas uenb. [IoBTOpUTH, 3aKpenuTh U 0000IUTH OCHOBHBIE 3HAHUS, TIOJYYEHHbIE B 9 Kitacce.
KonTponpHBIX padoT: 2

9 xnacc ['eomerpus (2 4 B HEACIIO, BCETO 68 )

1. Bekropsl. Metona koopauHat (18 1)
[Tonsitue Bexkropa. PaBeHCTBO BEKTOPOB. ClI0’KEHME WM BEIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpA HA
yucno. Pa3znoxkeHue BEeKTOpa Mo ABYM HEKOJUIMHEApHBIM BekTopaMm. Koopauuatel Bektopa. [Ipocreii-
1IMe 3aJa4i B KOOpAMHATAX. Y PaBHEHUS OKPYXKHOCTU U NmpsMoil. [IpuMeHeHne BEKTOpOB U KOOPAUHAT
[IPH pEIICHUH 3a/au.
OcHOBHasl 1IeTb — HAYYUTh YYalllUXCsl BBIMOJHATH JEHCTBHUS HaJl BEKTOpaMHM KakK HaIpaBJIEHHBIMU
OTpe3KaMH, 4TO BaKHO JJIs1 NMPUMEHEHHsS] BEKTOPOB B (DM3MKE; MO3HAKOMUTH C HCIOJB30BAHUEM
BEKTOPOB U METOJIa KOOPAUHAT MPU PELICHUU T€OMETPUUYECKHX 3a/1au.
KonTtponpHbIX padoT: 1

2. CoOTHOIIIEHUS MEXAYy CTOPOHAMU M YriaMu TpeyroibHuKa. CKaJspHOE MNpOU3BEICHHE
BekTOpOB (1 1 )
CuHyc, KOCMHYC M TaHreHC yria. Teopembl CHHYCOB M KOCHHYCOB. PelieHue TpeyroibHHKOB.
CkansipHO€ MpOU3BeICHNE BEKTOPOB U €ro MPUMEHEHHE B TEOMETPHUECKUX 3a1a4ax.
OcHoBHasi 1elb — pa3BUTh YMEHHE YYAIUXCS MPUMEHATh TPUTOHOMETPUYECKUHM ammapar mnpu
pEIIeHUH TeOMETPUUECKUX 3a/1a4.
KoHnTponpHbIx padort: 1

3. JlnuHa okpyXHOCTH U TuIOmaab Kpyra (12 u)
IIpaBunbHBIE MHOTOYrOJIBHUKH. OKpY)XKHOCTH, ONMCAaHHAs OKOJIO NPaBUIBHOIO MHOTOYTOJbHHKA U
BIIMCaHHas B Hero. [locTpoeHne npaBuibHBIX MHOTOYTOJIBHUKOB. JlnHa okpyxHOcTU. McTopus uncia
. [Inomane xpyra. Kagparypa kpyra.
OcHoOBHasl LIeb — PACIIUPUTH 3HAHUE YJalIUXCS O MHOTOYIOJIbHUKAX; PACCMOTPETH NOHSTHS JUINHBI
OKPYXHOCTH M IUIOIIAAN KPYyra U (OPMYIbI U UX BBIYMCICHHUS.
KonTponeHbIx padort: 1

4. JiBwxenus (7 9)
OtoOpaxenue miockocth Ha cebs. Ilonstue nBmwxenus. OceBas W IEHTpajbHAas CUMMETPHH.
[TapamtensHbii nepeHoc. IloBopor. HanoxeHnus u ABUKEHNUS.
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OcHoOBHas 11e7Tb — MO3HAKOMHTD YYaIUXCs C TIOHATHE: IBWKECHUS U €ro CBOMCTBAMHU, C OCHOBHBIMH
BUJAMU JIBUOKEHUI, CO B3aUMOOTHOUIEHUSIMU HAJIO)KEHUW U IBUOKEHUMN.

KonTponeHbix padort: 1

5. HauanbHble cBeieHMS U3 cTepeoMeTpHH (8 u)

[Ipenmer crepeomerpun. I'eomeTpuueckue Tena U HIOBEPXHOCTH MHOIOIpaHHUKH: npusma,

napajieNienunesl, Mupamuaa, (QOpMyabl JUis BBIYHCICHHA WX 00beMOB. Terma M TMOBEPXHOCTH
BpalleHNs: IIIHHIP, KOHYC, cdepa, map, GopMyssl [UTst BBIYUCICHUS WX TUIONIAIel TOBEPXHOCTEH 1
00BeMOB. Y IBOCHHE Ky0a.

OcHoBHasl Lenb — JaTh HayalbHOE IMPEACTABIECHUE O TeJaX M MOBEPXHOCTAX B IPOCTPAHCTBE;
MO3HAKOMUTH yJaIUXCsi C OCHOB HOBBIMH (DOpMyJaMH JJIsi BEIYMCIICHUS TUIOIIAJICH TIOBEPXHOCTEH U
00BEMOB TeII.

6. OO akcrmomax TuraHuUMeTpuH (2 )

becena 06 akcmomax reomeTpuu.

OcHoBHas 1ienb — JaTh Oojiee TIIyOOKO€ TPEICTABIEHHE O CHCTEME aKCHMOM IUTAaHUMETPUH U
aKCMOMaTHYECKOM METOJIE.

7. TloBtopenue. Pemenue 3amau (10 1)

OcHoBHas 1enb. [IoBTOpUTH, 3aKpenuTh U 000OIUTH OCHOBHBIE 3HAHUS 32 OCHOBHYIO LIIKOJY.

KounTposabnbix padot: 1

[Ipn HEeoOXonMMOCTH B TedeHHE Y4eOHOTO roja y4UTellb MOKET BHOCHUTh B MpPOTpamMmy
KOPPEKTUBBI: H3MEHSATH MOCIIEI0BATEILHOCTh YPOKOB BHYTPH TEMBI, IEPEHOCUTH CPOKH KOHTPOJIBHBIX
paboT u Jp., uMes Ha 3TO 0ObEKTUBHBIE IPUYUHBI.

3. TemaTnyeckoe NJIAHHUPOBAHHE
C YKa3aHHEM KOJIMYEeCTBa YaCOB, OTBOJMMBIX HA OCBOCHHUE KAXKIOU TEMbI

No Tema ypoxka KomuuecTBo
/i YacoB
5 kaacce

1 HarypanpHble uncia 12
2 CII0)KeHHE ¥ BBIYUTAHUE HATYPaJIbHBIX YHCEIT 20
3 YMHOXKEHHUE U JIeJICHUE HAaTypaJIbHbBIX YHCEIT 25
4 ITmomanu u 00bEMBI 13
5 OOBIKHOBEHHBIE JIPOOH 22
6 Jecsaruunbie npoou. ClI0KeHHE M BRIYMTAHUE JECATHYHBIX APOOeH 15
7 YMHOXKEHHUE U JICJICHNE IECATHIHBIX Ipo0Oei 28
8 MHCTpYMEHTHI JJI BRIYMCICHUN U U3MEPEHHM 18
9 OmnucarenpHas cratuctuka. BepostHocts. KoMOuHaTOpHKA. 10
10 [ToBTOpEeHME 6

11 KonTpoibHas paboTa 3a 1oz 1

Bcero 3a roa 170 4
6 kyacc
1 JlenuMocTh uncen 20
2 CrnosxeHue ¥ BBIYUTaHUE Jpo0Oel ¢ pa3HbIMU 3HAMEHATEISIMU 20
3 YMHOXEHHUE U AeIeHHe 00BIKHOBEHHBIX APOOCH 30
4 OTHoO1IEHHUs] M TPOMOPLIMH 18
S T[lonoXuTenbHbIE ¥ OTpUIATENbHbIE uncna. [losBIeHre oTpUIaTenbHbIX ncen u| 13
HYJIA.

6 CrnoxeHue ¥ BRIYUTAHUE MOJIOKUTEIBHBIX U OTPUIIATEIbHBIX YUCEI 11
7 YMHOXEHHUE U JACIICHUE MMOJ0KUTEIbHBIX U OTPHUIIATCIbHBIX YHCET 12
8 Peuienue ypaBHeHUI 15
9 KoopanHatsl Ha MJIOCKOCTH 13
10 OmnucarenpHas cratuctuka. BepositHocts. KomOuHaTopuka 10
11 [MoBTOpEHUE 7
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12 KoHTpospHas paboTa 3a roj 1
Bcero 3a rog 170 u
7 kyacc
Aureopa
1 MHoxecTBO. D1eMeHT MHOKecTBa. 110/ IMHOKECTBO 3
2 BripaxeHusi, TOK1€CTBA, YPABHCHHUS 22
3 DOyHKIMHU 11
4 Crenenb ¢ HATYpaAJIbHBIM MOKa3aTEIeM 11
5 MHorousIeHbI 17
6 DopMYyJIbl COKPALLIEHHOTO YMHOXKEHHUSI 19
7 Cucrembl TUHEHHBIX YPAaBHCHUI 16
8 IToBTOpCHME 2
9 KonTtpobHas paboTa 3a 1o 1
Bceero 3a rog 102 4
I'" eomeTpust
1 HauansHble reomeTpudeckue CBeICHUS 11
2 TpeyroJibHUKH 18
3 [TapaienpHbIC TPSIMbIE 13
4 COOTHOLIEHHS] MEXKTy CTOPOHAMH U YIJIaMHU TPEYTOJIbHUKA 19
5 IToBTOpenue. Pemenue 3agau 6
6 KonTtpobHas paboTa 3a 1o 1
Bceero 3a rog 68 u
8 kaacc
AJreopa
1 ParmmonansHbBIC IpoOH 23
2 KBanpaTHbIie KOPHH 19
3 KBanpaTHbie ypaBHEHHS 22
4 HepaBenctpa 22
5 Crenens c 11eJIbIM MToKa3zaTeaeM. DJIeMEeHThl CTAaTUCTUKH 11
6 IToBTOopenue. Pemenue 3amau 4
KonTposbHas paboTa 3a roa 1
Bcero 3a roa 102 4
I' eomeTpus
1 YeThIpeXyroJIbHUKH 14
2 ITmomans 15
3 [To100HBIC TPEYrOIBLHUKN 20
4 OKpYXHOCTh 17
5 IToBTOpCHUE 1
6 KonTpoipHas paboTa 3a 1oz 1
Bcero 3a roa 68 u
9 kJacc
Auredpa
1 KBanparnunas QyHKius 22
2 YpaBHEHHUsI 1 HEPABEHCTBA C OJIHOM MEPEMEHHOU 14
3 YpaBHEHHs M HEPABEHCTBA C IBYMS MIEPEMEHHBIMU U UX CHCTEMBbI 17
4 Apudmernueckas U reoMeTpHUecKas MPOrpeccuu 15
5 DOneMeHThl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTH 13
6 [ToBTOpEeHME 19
7 KoHTponpHas paboTa 3a roj 2
Bceero 3a roa 102 4
I eomerpust
1 BekTopsl 8
2 Meroja KoopauHaT 10
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CooTHoIIEHNS MEX Ay CTOPOHAMU U YIlaMu TpeyroyibHuKa. CKajlspHOe

[TPOU3BEICHNUE BEKTOPOB 1

4 JIMMHa OKpYKHOCTH M IUIOLIAJb Kpyra 12

5 JIBr>xeHust 7

6 HavanpHble cBeIeHUS U3 CTEPEOMETPUH 8

7 006 akcuoMax IIAHUMETPHH 2

8 [ToBTopenue. Pemenue 3axa4 9

9 KonTtpobHas paboTa 3a 1o 1
Bcero 3a roa 68 u
Bcero 3a yueOHBIH npeaMeT 850 u
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