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Ilnanupyemble pe3yJibTAThI OCBOCHHUS Y4€OHOT0 MpeIMeTa MaTeMATHKA.

1). MaTtemaTHKa 5-6 KJIacchbl

Peanuzanus pabovei mporpaMMbl HapaBiieHa Ha JOCTH)KEHUE TMYHOCTHBIX, TPEAMETHBIX U
MeTaIpeAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB B cOOTBETCTBUU C TpeboBanusmu GI'OC OOO:
JInYHOCTHBIE pe3yJIbTaThI:

- (hopMupoOBaHME LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MTPaKTUKU;

- (hopMupoOBaHKE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U CLIOCOOHOCTH K
CaMOPAa3BUTHUIO U CAMOOOPA30BAHMIO HA OCHOBE MOTHUBAIMH K O0YYEHHIO U TIO3HAHUIO,
OCO3HaHHOMY IMOCTPOCHHUIO UHANBUYaJIbHOM 00pa30BaTEIbHOM TPAEKTOPUH C YUETOM YCTONUMBBIX
[103HABATEJIbHBIX HHTEPECOB;

- (hopMupoBaHKE I03HABATEIBHON U MH(MOPMALIMOHHON KYJIbTYpPBI, B TOM YHCJIE Pa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHON Pa0OTHI C Y4€OHBIMH ITOCOOMSIMU, KHUTAMH, IOCTYITHBIMA HHCTPYMEHTAMH H
TEXHUYECKMMHU CpeACTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

- (hopMupoOBaHKE TOJEPAHTHOCTH KaK HOPMBI OCO3HAHHOTO U T0OPOKENATETLHOTO OTHOIICHUS K
JIPYroMY UYeJIOBEKY;

- OCBOCHHE COLIMAIIbHBIX HOPM M MPaBUJI OBEJACHMS B IPYIIE U COOOIIECTBAX, 3aJaHHbIX
MHCTUTYTaMH COLIMATIM3ALMKA COOTBETCTBEHHO BO3PACTHOMY CTaTyCy OOYYaIOLIMXCs, a TAKXKE BO
B3pPOCJIBIX COOOIIECTBAX;

- (hopMupoBaHNE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, 00IIECTBEHHO
I10JIE3HOH, Y4eOHO-HCCIIe10BaTENbCKON, TBOPUECKON U APYTUX BUAX JIE€ATENbHOCTH;

- (opMHUpOBaHNE HE3AaBUCUMOCTU ¥ KPUTUUHOCTHU MBIIUICHUS;

- BOCIHMTAHME BOJIM U HACTOMYMBOCTU B JOCTUKEHUHU LEIIH.

MeTtanpeaMeTHble pe3yJIbTaThl:

PeryasituBubie YY/I:

- CAaMOCTOATENBHO OOHAPYKUBATh U (POPMYITUPOBATh yUeOHYIO MPOOIEMY, ONPEAEITh LENb
y4eOHOM e TeIbHOCTH, BBIOMPATh TEMY IIPOEKTA;

- BBIJIBUTaTh BEPCUU pelIeHus MpoOIeMbl, 0CO3HABaTh (M HHTEPIPETUPOBATh B CIIydae
HE00X0IMMOCTH ) KOHEUHBIH Pe3yJIbTaT, BHIOMPATh CPEJCTBA TOCTHIKEHUS LENIN U3 MPEITI0KEHHBIX,
a TaK)Ke UCKATh UX CAMOCTOSTENBHO;

- COCTaBJIATH (MHAMBHUIYaAJIbHO WM B TPYIINE) TUIaH PEeLeHUs IpoOIeMbl (BBIMOIHEHMSI IPOEKTA);
- pa0oTas 1o IUIaHy, CBEPATh CBOM JIEHCTBHUS C 1IETIbIO U, IPU HEOOXOTUMOCTH, UCTIPABIIATH OLIMOKU
CaMOCTOSITENILHO (B TOM YHUCIJIE U KOPPEKTUPOBATH IUJIaH);

- B JIMAJIOTe C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEIbHO BIPA0OTaHHBIE KPUTEPUU OLIEHKH.
ITo3naBaTtenbHbie YY /I:

- aHaJIM3UPOBaTh, CPABHUBATH, KJIAaCCU(DUIIUPOBATH U 0000IIaTh (PAKTHI U SBJICHUS;

- OCYUIECTBJISATh CPAaBHEHHE. KJIACCU(PUKALINIO, CAMOCTOSITENIbHO BBIOUPAst OCHOBAHUS U KPUTEPUHN
JUISL YKa3aHHBIX JIOTHYECKUX ONEpaIHif; CTPOUTh KJIacCU(DUKALNIO MYTEM TUXOTOMHUYECKOTO
neneHus (Ha OCHOBE OTpULIAHUS);

- CTPOMTD JJOTMYECKH 0OOCHOBAaHHOE pacCy:KJIeHHe, BKIIOYAIOIIee YCTaHOBICHHE TPUUMHHO-
CIIEICTBEHHEIX CBS3€H;

- cO37aBaThb MAaTEMaTUYECKUE MOJEIIN;

- COCTaBIISITh TE3UCHI, Pa3IMUHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoGpa3oBbIBaTH
MH(OPMAIIHIO U3 OJTHOTO BU/A B APYroi (TabIUILy B TEKCT, IUAarpamMMmy H Ip.);

- BBIYUTHIBATh BCE YPOBHU TEKCTOBOM MH(OPMALIUH.

- YMETh ONpEENsATh BO3MOKHbBIE HCTOUHUKHA HEOOXOIUMBIX CBEACHUHN, TPOU3BOAUTH MIOUCK
nH(pOpMaluY, aHAJTM3UPOBATh U OIIEHUBATh €€ JOCTOBEPHOCTb.

- IOHUMas MO3ULMIO IPYroro 4ejlI0BEKa, pa3jinyaTh B €M0 PEUN: MHEHUE (TOUKY 3pEHUS),
JI0Ka3aTeNbCTBO (ApryMEHTHI), (PaKThl; THIIOTE3bI, aKCHOMBI, TEOPUH. J{JIs1 3TOr0 CaMOCTOSATENBHO
HCII0JIb30BaTh PA3JIMUHBIE BU/bI YTEHUS (M3y4arollee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE,
MIOUCKOBOE), MPUEMBI CITyILIAHUS.

- CaMOMY C03/1aBaTh UCTOUYHUKHU MH(OPMAIIH pa3HOTO THIA U JUIS Pa3HBIX ayJUTOPUi, COOII0AATh
MH(POPMAITMOHHYIO TUTUEHY M TIPaBHIa MHPOPMAIIMOHHOHN 0€30TacHOCTH;



- YMETb HCIIOJIb30BaTh KOMITBIOTEPHBIE © KOMMYHHKAIIMOHHBIE TEXHOJIOTUN KaK HHCTPYMEHT ISt
JOCTHKECHHS CBOUX IIeTieii. YMeTh BBIOUPATh aJIeKBaTHBIC 3a/1a4€¢ NHCTPYMEHTAIbHBIE
MpOrpaMMHO-aNapaTHhIE CPEJICTBA U CEPBUCHI.

KommyHukarusubie YY/:

- CaMOCTOSITEIILHO OPTaHU30BbIBATh YUeOHOE B3aUMO/ICHCTBHE B TPYIIIE (ONPEACATh OOIINE 1EIH,
JIOTOBAPUBATHCS IPYT C APYTOM U T.1.);

- OTCTamBas CBOIO TOUKY 3pEHHUS, TPUBOIUTH apTyMEHTBI, TOATBEPK/Ias X (PaKTaMH;

- B JIUCKYCCHH YMETb BBIJIBUHYTh KOHTPAPTyMEHTHI;

- YYHUTHCS KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM MPHU3HABATH OMMOOYHOCTh
CBOET0 MHEHHUS (€CIM OHO TaKOBO) U KOPPEKTUPOBATH €r0;

- IIOHUMasl TIO3UITUIO JIPYTOro, pa3jinyaTh B €0 pe4r: MHEHUE (TOUKY 3pEHUS), J0KA3aTEIbLCTBO
(apryMeHTbI), (GaKThl; THTIOTE3bI, AKCHOMEBI, TEOPUU;

- YMETb B3IVISSHYTh Ha CUTYAIHIO C MHOM TO3UIIMU U JOTOBAPUBATHLCS C JTFOJbMU HHBIX TIO3UITUH.

IIpexmeTHbIE pe3ybTaThI:

BreinmyckHUK HayquTCs B 5-6 Kitaccax (U1 UCTIOB30BaHUS B TIOBCETHEBHOM KU3HU U 00ECTICUCHUS
BO3MOXXHOCTH YCHEIIHOTO MPOAOKEeHUs 00pa3oBaHus Ha 6a30BOM YpOBHE):

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMH: MHOKECTBO, JIEMEHT MHOKECTBA,
MOJIMHOKECTBO, MPUHAIC)KHOCTD;

®  33j1aBaTh MHOXECTBA NIEPEUUCIICHUEM UX JJIEMEHTOB;

®  HaXOJWUTh IepeceueHue, 00beIMHEHUE, MOJAMHOKECTBO B IPOCTEHILINX CUTYAIIHSIX.

B noBcenHeBHOIM KU3HU U MIPU U3YUECHUU APYTHUX MPEAMETOB:

®  pacno3HaBaTh JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHMSI.

Yucaa

e  OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSIMHU: HATypaIbHOE YUCIIO, I[EJI0E YUCIIO,
OOBIKHOBEHHASI P00, IECATUYHAS APOOb, CMEIIAHHOE YHCII0, PAIMOHAILHOE YUCIIO;

®  ICNOJIB30BaTh CBOMCTBA YHUCEI U IIpaBuJia IEUCTBUI C pallUOHATBHBIMU YHCIIAMHU NTPU
BBITIOJTHCHUH BBHIYUCIICHU;

®  CNOJB30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3,9, 10 npu BINOTHEHUH BBIUUCIECHUN U
pelIeHUN HECIOKHBIX 3a/1a4;

®  BBINOJHATH OKPYTJIEHUE PALIMOHAIBHBIX YUCEN B COOTBETCTBHHM C IPABUIIAMU;

®  CpaBHHMBATh PAIlMOHAILHBIC YHCIIA.

B noBceHeBHOM KU3HM U IPH M3YYeHHUH JAPYTUX NPeIMeTOB:

®  OIICHUBATh PE3yJIbTAThl BEIUMCICHUHN TIPHU PEIICHUN TPAKTUYECKUX 33]1a4;

®  BBINOJHATH CPABHEHUE YUCEN B PEaJIbHBIX CUTYaLUsX;

®  COCTaBJISITh YHCJIOBBIC BRIPAKECHHS TIPH PEIICHUH MPAKTUUECKUX 3a7a4 U 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

CraTucTHKA M TeopHs BEPOSTHOCTEH

e [IpencraBnsaTh NaHHBIC B BUJE TAOIHII, JUATPAMM,

®  upTaTh MH(OpPMAIHIO, TPEACTABICHHYIO B BUJIC TAOJIUIIBI, JHATPAMMEI.

TexkcToBBIE 321aUN

e Pemath HECIIOKHBIE CIOKETHBIC 33/1a4M Pa3HBIX TUIIOB HA BCE apu(PMETHUECKHUE ICUCTBUS;
®  CTPOUTH MOJEINb YCIOBUS 3a7auu (B BUE TAOJUIIbI, CXEMBI, PUCYHKA), B KOTOPOU JaHBI
3HAYEHMS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYWH, C IIEJIbIO TIOMCKA PEIICHUS 3a1a4H;

®  OCYHIECTBISATH CIIOCOO MOUCKA PEUICHUS 331a4H, B KOTOPOM PaCCyKJIECHUE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IJIAH PEILICHUs 3a7a4u;

®  BBIJICJIATH ATANBI PEIICHUS 3aa4H;

®  HMHTEPIPETUPOBATH BHIUUCIUTEIbHBIE PE3YIbTAThI B 337a4€, UCCIEA0BATh MOJYYEHHOE
pelIeHNE 3a1a4u;

®  3HATh Pa3IMYUE CKOPOCTEH 00BEKTa B CTOSUEH BOJIC, MPOTHB TCUCHUS U 110 TCUCHUIO PEKH;
®  pemiaTh 33/1a4M Ha HAXOKJICHUE YacTH YUCJIa U Yuclia 10 €ro 4acTu;

®  pemaTh 3a7a4d Pa3HBIX TUIOB (Ha paboTy, HAa MOKYIKH, HA IBUYKEHUE), CBSA3BIBAIOLIUX TPH
BEJIMYMHBI, BBIICTATH 3T BETMYMHBI U OTHOIIECHUS MEXAY HUMU;

®  HAXOAWTh MPOLEHT OT YUCIA, YUCIO [0 MPOLEHTY OT HEr0, HAXOAUTh MPOIIEHTHOE OTHOIICHHE
JIBYX YHCEJ, HAXOIUTh MPOLIEHTHOE CHUKEHUE WM ITPOLIEHTHOE MOBBIIIEHNUE BEJIMYUHBI;



®  pCEIIaTh HECJIOXKHBIC JIOTUYECKUE 3a4a4U METOJOM PACCYKICHUN.

B nosceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX IIPEAMETOB:

®  BBHIIBUIaTh TMIIOTE3bl O BO3MOYKHBIX IIPEENIBHBIX 3HAYEHUAX HCKOMBIX BEJIMYHH B 3324
(nenatb NPUKUIKY)

Haruasanasi reomerpust

I'eomerpuueckue Guryps

o OmnepupoBarb Ha 6a30BOM YpOBHE MOHATUAMU: HUTYypa, TOUKA, OTPE30K, IpsAMas, JIyY,
JIOMaHas, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK U YETHIPEXYIOJIbHUK, IPSIMOYTOJIBHUK U KBaJpart,
OKPY’KHOCTb M KpYT, IPSIMOYTOJIbHBIN Mapajuienenunes, kyo, map. M3o0paxars nzydyaembie
(GUTypHI OT PYKH ¥ C TOMOIIBIO JIMHEHKU U TUPKYIIAL.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHH APYIHX NPEIMETOB:

®  pemiath NPaKTHYECKUE 3a/1a4M C TPUMEHEHUEM MTPOCTEHUIITNX CBOUCTB (GUTYD.

W3mepenus U BBIYUCICHUS

®  BHIIOJHATh U3MEPEHUE JJINH, PACCTOSIHUN, BEJIMUUH YIJIOB, C IOMOLIBIO HHCTPYMEHTOB IS
U3MEpPEHU JUIVH U YTJIOB;

®  BHIUUCIATH IUIOIIAIN NPSIMOYTOJIbHUKOB.

B noBceiHEBHOM KU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:

®  BBHIUUCIATH PACCTOSHUS Ha MECTHOCTH B CTAHJAPTHBIX CUTYALUsX, IJIOIIAAN

IIPSIMOYT OJIbHUKOB;

®  BBHIOJHATH NPOCTEHUIINE IOCTPOEHUS U U3MEPEHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEAJIbHOM
KU3HU.

Hcropusi MaTemMaTHKH

®  ONNCHIBAaTh OTJEIILHBIEC BBIAAOIINECS PE3YIIbTAThL, IOJyUYEHHBIE B XOJ€ PA3BUTHsI MAaTEMaTUKN
KaK HayKH;

®  3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUHA U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOH U
BCEMHUPHON UCTOPUEH.

BhImyCKHUK MOTYYUT BO3MOXKHOCTD HayYUThCs B 5-6 Kitaccax (1711 oOecriedeHrs BO3MOXHOCTH
YCHELIHOT0 MPOI0JKEHUsI 00pa3oBaHMs Ha 0a30BOM U YIIIyOJIEHHOM YPOBHSIX)

DJIEeMEHTBI TEOPMH MHOKECTB 1 MATEMAaTHYECKOM JIOTUKH

® OHGpHpOBaTB MOHATHUAMU: MHOXKCCTBO, XapPaAKTCPUCTHUKHU MHOXKECTBA, DJICMCHT MHOXXCCTBA,
IMyCTOC, KOHEYHOC U OCCKOHEUHOE MHOKECTBO, [IOJAMHOXECTBO, IPUHAAJIICI)KHOCTD,
® OMpCACIIATh MPUHAAJICIKHOCTE 2JICMCHTA MHOXKCCTBY, 06’BGZII/IH€HI/IIO " ICPECCUCHUTO

MHOXECTB; 3a/1aBaTh MHOKECTBO C TOMOILIBIO IEPEUNCIIEHUS AIIEMEHTOB, CIIOBECHOTO OMUCAHUSI.
B noBcenHeBHOIM KU3HU U MIPU U3YUYEHUU JAPYTHX MPEAMETOB:

®  pacIlO3HABaTh JIOTUYECKU HEKOPPEKTHBIE BhICKA3bIBAHUS;

®  CTPOUTH IIEMOYKH YMO3AKITIOYEHUH HA OCHOBE HCIIOIh30BAHUSI MIPABHIT JIOTUKH.

Yucaa

e OrneprpoBaTh MOHATHAMU: HATYPaTbHOE YHUCIIO, MHOXKECTBO HATypaIbHBIX YUCEN, IIEJI0€ YHCIIO,
MHO’KECTBO IIEJIBIX YHCeN, OOBIKHOBEHHAs APO0b, AecATUYHAs IPOOh, CMEIIAaHHOE YHCIIO,
paInroHaIbHOE YUCII0, MHOKECTBO PAllMOHATBHBIX YUCEN, TEOMETPUUYECKAsI HHTEPIPETAIIUS
HaTypaJIbHbIX, 1I€JIbIX, PAIHOHAIbHBIX;

® [TIOHUMATh U OOBSICHITH CMBICIT TTO3UIIMOHHOM 3aMMCH HATYPaIbHOTO YUCIIA;

® BLINIOJIHATH BBIUUCIECHHUS, B TOM YHCIIE€ C UCMOJIb30BAHUEM ITPUEMOB PAIIMOHAIBHBIX BBIUKCIECHUH,
000CHOBBIBAThH AITOPUTMBI BBHITTOJTHEHUS JCHCTBUH;

® 1ICII0JIb30BATh MIPU3HAKHU ACIUMOCTU Ha 2, 4, 8, 5, 3, 6,9, 10, 11, cymMMBbI ¥ pOU3BEACHUS YK CEI
TP BHITIOJTHEHUN BBIYMCIICHUH M PEIIEHUH 3a/1a4, 000OCHOBBIBATH MPU3HAKU JEITHUMOCTH,

® BLINIOJIHATH OKPYIJIEHUE PAallMOHANBHBIX YHCEII C 33/JTaHHOM TOUYHOCTBIO;

® YIOPSI0YUBATH YHCIIA, 3aAMMCAHHBIC B BU/I€ OOBIKHOBEHHBIX U JCCATHYHBIX APOOCH;

e Haxoautb HOJ[ u HOK umcen u ucnonp30Bath X IpH pEeLICHUU 33/1a4;

® OIePUPOBATH MOHATHEM MOAYJIb YHCIIa, TEOMETPUUYECKAsi HHTEPIIPETAIIs MOYJIsl YUCIIa.

B noBceHeBHOI KU3HN U IPH U3YYEHHUU APYTUX NPeIMETOB:

® [IPUMEHSATH NMPaBUJIa TPUOIMIKEHHBIX BHIYUCIICHUH MPU PEIICHUH MPAKTHYECKUX 3a1a4 U
pElIeHNH 3329 JPYTUX YIeOHBIX MTPEIMETOB;

® BEHITIOJTHATH CPAaBHEHUE PE3yJbTATOB BEIYMCICHUH MPU PEIICHUH NMPAKTHYECKUX 3a/1a4, B TOM
YHCIIe TPUOTMKEHHBIX BRIYUCIICHUN;



® COCTaBJISITh YHUCJIOBBIE BBIPAXKEHUS U OLICHUBATh WX 3HAUYEHHUS MIPU PEIICHUHU MPAKTUYECKUX 3a/1a4
W 337124 U3 JPYTruX y4eOHBIX IPEAMETOB.

YpaBHeHHsI M HEPABEHCTBA

o OnepupoBaTh NOHATUSAMU: PaBEHCTBO, YUCIIOBOE PABEHCTBO, YPaBHEHHE, KOPEHb
ypaBHEHUS, PeLICHIE YPaBHEHHUSI, YHCIOBOE HEPABEHCTBO.

CraTucTHKA M TeOpHs BePOSITHOCTEH

e OnepupoBaTh MOHATHSAMH: CTOJIOYATHIE U KPYTOBbIE TUAarpaMMbl, TaOIUIbI JAaHHBIX, CPEIHEE
apu(pMeTHIECKOE,

® 13BJIeKaTh, HHGOPMAIUIO, IPECTABICHHYIO B Ta0IMIIaX, Ha [UarpaMmmax;

® COCTAaBJIATH TaOJIUIBI, CTPOUTH TMArpaMMbl HA OCHOBE JaHHBIX.

B noBceaHeBHOI KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

® 1I3BJIEKaTh, HHTEPIIPETUPOBATH U Pe0oOpa30BhIBaTh HH(GOPMAIINIO, IPEACTABICHHYIO B TA0IUIaX
Y Ha IarpaMMax, OTpa)karollylo CBOICTBA U XapaKTEPUCTUKU PEaTbHBIX MPOLIECCOB U SIBICHUM.
TexcroBble 3a1aun

e Pemath npocThie U CIOXKHBIE 337]a4d Pa3HBIX TUIIOB, a TAKXKE 33]]a4X MOBBIIIEHHON TPYAHOCTH;
® 1ICII0JIb30BaTh Pa3Hble KPaTKUE 3aIMCH KaK MOJIEIN TEKCTOB CIIOXKHBIX 3a/1a4 JIJIsl IOCTPOEHUs
MTOMCKOBOW CXEMBI M PEIICHUS 3a/1aY;

® 3HaTh U NPUMEHATH 00a croco0a MoucKa pelieHns 3a1a4 (0T TpeOOBaHUS K YCJIOBHIO U OT
yCIIOBUS K TPEOOBAHUIO);

® MOJIEJIMPOBATh PACCyKICHUS MPU OUCKE PEIICHUS 3a/1a4 C TOMOUIbIO I'pad-CXEMBbI;

® BLIJICTIATH JTallbl PEIICHUS 3a/1a4H U COJIepPKaHue KaxXI0To 3Tara;

® UHTEPIPETUPOBATH BHIYMCIUTENbHbBIE PE3YJIbTATHI B 33/1a4€, UCCIIEI0BATh OJyYEHHOE PELIEHUE
3a/1a4u;

® aHAIM3UPOBATh BCEBO3MOKHBIE CUTYALIUH B3aUMHOI'O PACIIONOKEHUS IBYX OOBEKTOB U
M3MEHEHUE UX XapaKTePUCTHK MPU COBMECTHOM JABMXKEHUHU (CKOPOCTbh, BPEMSI, pACCTOSIHUE) MPU
pEIlIeHNH 3314 Ha JABM)KEHUE IBYX OOBEKTOB KaK B OJJHOM, TaK U B IIPOTHBOIIOJIOKHBIX
HaIpaBJICHUSAX;

® 1ICCIIEIOBATh BCEBO3MOYXKHBIE CUTYAllMU IIPU PELLIEHUH 3aa4 Ha IBUYKEHUE 10 PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

® pelaTh pa3HOOOpa3HbIe 33Ja4l «HA YacTH,

® periath 1 000CHOBBIBATH CBOE PEIICHNUE 3a/1a4 (BBIIENIATH MATEMaTUYECKYIO OCHOBY) Ha
HaXO0XEHHUE YaCcTU YMCIIa U YUCIIA IO €0 YacTH Ha OCHOBE KOHKPETHOI'O CMbICIA IpOOH;

® 0CO3HABaTh U OOBSICHATH UICHTUYHOCTH 337a4 Pa3HBIX TUIIOB, CBSA3BIBAIOIIUX TP BEITUYHHBI (HA
paboTy, Ha MOKYIKH, Ha IBU)KEHUE); BBIJCNIATH 9TH BEIMYUHBI U OTHOLLIEHUS] MKy HUMH,
MPUMEHSATh UX MPH PELICHUU 3aj1ay, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4H YKa3aHHBIX THUIIOB.

B noBceaHeBHON KU3HM M NIPM M3YUYEHHHU APYTUX NPeIMETOB:

® BLIJICJIATH [IPU PEIICHUH 33]]a4 XapaKTePUCTUKH pacCMaTpUBAaeMOM B 3a/1aue CUTYyallH,
OTJIMYHBIE OT peabHbIX (T€, OT KOTOPBIX A0CTParupoBaIKCh), KOHCTPYHUPOBATh HOBBIE CUTYAIlUH C
YU€TOM ATUX XapaKTEPUCTHUK, B YACTHOCTH, IIPU PEILICHUH 33/1a4 HA KOHLIEHTPAIlUU, yYUTHIBAaTh
IJIOTHOCTD BEIIECTBA,

® pelaTh M KOHCTPYMPOBATh 33]a4l HA OCHOBE PAaCCMOTPEHUS pealbHBIX CUTYallMii, B KOTOPBIX HE
TpeOyeTcsl TOUHbIN BBIYUCIUTEIbHBIA PE3yIIbTAT;

® pelaTh 337a4u Ha IBUKEHUE 110 PEKE, pacCMAaTpPUBas pa3Hble CUCTEMBI OTCUETA.

Harnsnnas reomerpust

I'eomerpuueckue purypsl

® lI3BrieKkaTh, MHTEPIIPETUPOBATH U TPEOOPa30BHIBATH HHPOPMAIIHIO O TEOMETPUUYECKUX PUTypax,
IIPE/ICTABICHHYIO HA YEPTEkKAX;

® 1300paxarh U3ydaemble GUTYpPHI OT PYKU U C IIOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.
N3mepenus u BoIYMCICHUS

® BLITNOJIHATH U3MEPEHUE JJIUH, PACCTOSHUMN, BEJIMYUH YTJIOB, C TOMOIIBI0 HHCTPYMEHTOB IS
U3MEPEHUH IJIUH U YIJIOB;

® BHIUKCIIATH IUIOMIAAH MPSIMOYTOJIbHUKOB, KBaAPATOB, 00bEMBI MIPSMOYTOJIbHBIX
napajiesIenune10B, KyooB.

B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

® BLIYHUCIISITH PACCTOSIHUSA HA MECTHOCTH B CTAHJAPTHBIX CUTYaLMSIX, MJIOMIAU YYACTKOB
MPSMOYTOJIBHOU (POPMBI, 00BEMBI KOMHAT;



® BLITNOJIHATH MPOCTEUIITNE TOCTPOSHHS HA MECTHOCTH, HEOOXOAUMBbIE B peabHON KU3HMU;

® OIICHUBATH Pa3Mepbl peabHBIX 0OBEKTOB OKPYKAIOIIETO MHPA.

HcTropust MaTeMaTUKHU

e XapakTepu30BaTh BKJIAJ] BBIIAIOMIMXCS MATEMaTUKOB B PA3BUTHE MAaTEMAaTUKU U UHBIX HAYYHBIX
obracTei.

2). MaremaTnka (ajreopa) 7-9 kjiaccol

[TporpamMMa 1o3BoJIIeT JOOMBATHCS CICAYIONIUX PE3YJIbTATOB OCBOCHHS 00pa30BaTEIbHON TPOrPaMMBI
OCHOBHOT0 00I1IeTO 00pa30BaHMUS:

JIMYHOCTHBIE:

® OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH oOOydyaromuxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BAaHHIO Ha OCHOBE MOTHBAIIMH K OOYUEHHIO U TO3HAHUIO;

e (opMupOBaHMS KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTH B OOIIEHUHM U COTPYJHHYECTBE CO
CBEpCTHHKAMM, CTapIIMMH M MIAAIUMU B 00pa30BaTesIbHOM, y4eOHO-MCCIIeA0BATENbCKOM,
TBOPYECKOH U IPYTUX BUJAX IEATEIBHOCTH;

® yMEHHS SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIA B YCTHOM M INCBMEHHOM pe4H, IOHUMATh
CMBICI IIOCTABJICHHOM 3aJadM, BBICTpauBaTb apryMEHTalMI0, IPUBOAUTH IIPUMEPBl H
KOHTPIIPUMEDBI;

® [IEPBOHAYAIBHOIO MPEJICTaBIEHUS O MaTeMaTH4YeCKOHl Hayke Kak c¢epe dYeaoBeyecKon
NesITeNbHOCTH, 00 3Tamax e€ pa3BUTHS, O €€ 3HAUMMOCTH I pa3BUTHs LMBHIU3ALMH,
OCO3HaHUs BKJIaJa OTEUECTBEHHBIX YUYEHBIX B pPa3BUTHE MHUPOBOM HAyKH, NATPUOTH3MA,
yBaxkeHHsI K OTeuecTBy

® KPUTUYHOCTH MBILIUICHUS, YMEHHUS DPACIO3HABATh JIOTMYECKHM HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJINYATh TUNIOTE3Y OT (aKTa;

® KpPEAaTUBHOCTH MBIIUIEHUS, WHHUIMATUBBI, HAaXOIYMBOCTH, AaKTUBHOCTH IIpM PpELICHUH
apru(MeTHUeCKuX 3aJay;

e yMEHHS KOHTPOJMPOBATH MIPOLIECC U PE3YJIbTAT YUEOHON MaTEMaTUYECKOM J1eATeNbHOCTH;

e (opMupOBaHMs CIIOCOOHOCTH K AMOILMOHAIBHOMY BOCIPHATHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, PELICHNUH, PaCCyKICHUN

METallpeaAMETHLIC:
® YMCHUS CaMOCTOSATCIBHO OIIPCACIIATh LIS CBOCTO O6y‘leHI/I}I, CTaBHUTb U (I)OpMy.]'IPIpOBaTL JJIA ce0s
HOBBIC 3a1a49U B yqé6e, pa3BuUBATb MOTUBLI U HHTCPCChI CBOEH IO3HABATEIbHOU ACATCIIbHOCTH,

® CIIOCOOHOCTH CaMOCTOSITEIbHO IJIAHUPOBATh aJIbTEPHATUBHBIE MYTU JOCTUXKEHUS 1Ieei, 0CO3HAaHHO
BbIOMpaTh HanOoJiee A3PPEeKTUBHBIE CIIOCOOBI PEIIEHUs YUeOHBIX U TO3HABATENIbHBIX 3a/1a4;

® YMEHHs OCYIIECTBIATh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOJMMbIE KOPPEKTUBBI;

® CIIOCOOHOCTH aJ€KBAaTHO OIICHMBATH IPABHJIBHOCTh WM OHIMOOYHOCTH BBIMOJHEHUS Y4eOHOM
3a7auu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelleHus;

® YMEHHUS YCTAHABIIMBATh NPUYMHHO-CIEJICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKHE PACCYXKICHUS,
YMO3aKJII04UeHUs (MHAYKTUBHBIE, IeAYKTUBHBIC U [0 aHAJIIOTUH) U BBIBOJIBI;

® yMEHHUS CO3JaBaTh, IPUMEHATh U NMPeoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA, MOJAEIU U
CXEMBI JIJIs peleHts yueOHbIX U MO3HAaBaTeIbHBIX 3a7a4;

® pa3BUTHUS CIIOCOOHOCTH OPraHU30BHIBATh YUEOHOE COTPYIHHUECTBO U COBMECTHYIO JEATEIBHOCTD C
YUUTEJIEM M CBEPCTHUKAMM: OIpPENENATh LENH, pacupenensTh (YHKIMH U POJIH yJaCTHUKOB,
B3aMMO/ICIICTBOBATh U HaXOAUThH OOLINE CIIOCOOBI pabOThI; yMEHUsI paboTaTh B TPYIIE: HAXOIUTh
of11ee pereHre u pa3pemiaTb KOHGIUKTB Ha OCHOBE COTJIACOBAHUS MO3UIMHA M y4ETa HHTEPECOB;
clymath naptaépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

e (dopMupoBaHus y4eOHOU W OOIIEMOJIBL30BATEIHCKOW KOMIIETEHTHOCTH B OOJACTH HCIOIB30BaHUS
MH(POPMAIMOHHO-KOMMYHUKAMOHHBIX TexHonoruit (MKT-komnerenTHOCTEH);

® [IEPBOHAYAJIBHOIO MPEACTaBICHUS 00 UAEAX M O METOJaX MaTeMaTHKH Kak 00 YHHBEpPCaJIbHOM
A3bIKE HAYKU M TEXHUKH;

® pa3BUTHUS CIIOCOOHOCTH BHUJECTh MAaTEeMAaTHYECKYIO 3a7ady B JPYruX TUCHUIUIMHAX, B OKPY)KaIOLIeH
KHU3HU;



YMEHHUSI HaXOAWTh B PA3IMYHBIX HCTOYHUKAX HWHPOpPMALMIO, HEOOXOIUMYIO Il peIICHUS
MaTEeMaTHYeCKUX MpoOJIeM, U TMPEACTaBIsATh €€ B TOHATHON (opme; MPUHUMATH pPEIICHUE B
YCIOBUSIX HEMOJIIHOM U N30BITOYHOMN, TOYHON U BEPOSITHOCTHOW MH(OpMAaLINK;

YMEHHUsI [TIOHUMAaTh U MCIOJIb30BaTh MAaTEMaTHYECKHE CPEICTBA HAIJSAJHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) AJIs WLIIOCTPALMU, UHTEPIIPETALINN, apTyMEHTALUH;

YMEHHUSI BBIIBUTaTh TUIMOTE3bl MPU PEHICHUH Y4YeOHBIX 3aJa4 M MOHHUMaHHUS HEOOXOJUMOCTH HX
MIPOBEPKHU;

[IOHMMAaHHUSl CYIIHOCTH JITOPUTMHUYECKHUX IPEANUCAHUN U YMEHHUS JIEHCTBOBATb B COOTBETCTBUU C
IIPETIOKEHHBIM aITOPUTMOM,;

YMEHHUSI CAMOCTOSITENIbHO CTAaBUTh 1LI€TTH, BEIOUPATh U CO3/1aBaTh AJITOPUTMBI JIJISl pEIIeHUs y4eOHbIX
MaTeMaTHYECKUX MpodIIem;

CIOCOOHOCTH TUIAHMPOBATh M OCYLIECTBIATH JEATENLHOCTh, HANPABICHHYIO Ha peIICHUE 33134
HCCIIEIOBATEIBCKOIO XapaKTepa;

npeaMeTHbIC:

1)
2)
3)

4)
5)

OCO3HaHHE 3HAYEHMsI MATEMaTUKU I TIOBCETHEBHOM KU3HU YEJIOBEKA;

IIPEJCTaBICHNUS O MaTeMaTUYeCKOM HayKe Kak cpepe MaTeMaTHUeCKOH AeATeNbHOCTH, 00 Tanax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIMBUIIN3ALIUY;
YMEHHUs padoTaTh ¢ MATEMaTHUECKUM TEKCTOM (CTPYKTYPHUPOBAHUE, N3BIICUEHHE HEOOXOAUMOM
nH(pOpMAaINHT ), TOYHO ¥ TPaMOTHO BBIPAXKaTh CBOU MBICIIH B YCTHOW M MMMCBMEHHOM peun,
IIPUMEHSS MATEeMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, HCII0JIb30BaTh Pa3IMYHbIC SA3bIKU
MaTEeMaTHKH (CIOBECHBIN, CHMBOJINYECKUH, rpadyuIecKuii), pa3BUTHsI CTIOCOOHOCTH 0OOCHOBHIBATH
CYXJIEHUs, TPOBOJIUTH KJIACCU(PUKALINIO;

BJIa/IeHNs 0a30BbIM MOHSATUHHBIM allllapaToM: UMETh MPEJCTABICHUE O YUCIE, JPOOU, NMPOLIEHTaX,
00 OCHOBHBIX TEOMETPHYECKMX OOBEKTax (TOYKa, MpsMasi, JIOMaHas, yroj, MHOTOYTOJbHUK,
MHOTOIPAaHHHK, KpYyT, OKPYXXHOCTb, mIap, cdepa U 1p.), (GOPMHUPOBAHUSA IPEACTaBIECHUN O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEAIbHOM MHUPE U Pa3JIMYHBIX CIIOCO0aX UX U3yUEHUS;

IIPAKTUYECKH 3HAUYMMBbIE MAaTE€MaTH4YECKHME YMEHUS W HaBBbIKM, HMX IPUMEHEHUE K PELICHUIO
MaTEMaTHYECKUX U HEMAaTeMaTH4YECKHX 3a]1a4, IIPEII0JIaratoliie yMeHHs:

BBITMIOJHATh BBIYMCIIEHUSI C HATypaJlbHBIMU YHCIAMH, OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMU
MOJIOXKUTEIBbHBIMU U OTPULIATEIbHBIMU YHCIIAMU;

pelaTh TEKCTOBbIE 3aaun apu(METHUECKUM CIIOCOOOM U C TIOMOIIbIO YpaBHEHUI;

n300pakaTh (PUTyphI Ha IUIOCKOCTH;

HCIIOJIb30BaTh T€OMETPUUECKUH «S3BIK» JJIS1 OTIMCAHUS TPEIMETOB OKPYKAIOIIEro MUPA;

U3MEPSATH JJIUHBI OTPE3KOB, BEJIMUNHBI YTJIOB, BHIYUCIATH TUIOMIAU U 00BbEMBI PUTYp

pacrno3HaBaTh U U300paXkaTh paBHbIE U CUMMETPUYHBIE (PUTYPBI;

IIPOBOJAMTH HECIIOXKHbBIE MPAKTUYECKUE BBIYUCIECHUS C IMPOLIEHTAMH, MCIIOJIb30BaTh NMPUKUIKY U
OLICHKY; BBIMOJIHATH HEOOXOAUMBbIE U3MEPEHUS;

UCIOJIb30BaTh OYKBEHHYIO CHMBOJIMKY [UIS 3allUCH OOIIMX YTBEpXKIEHUH, (GopMyn, BBIpaKeHHIH,
YpaBHEHUMU;

CTPOUTh Ha KOOPJMHATHOM IIJIOCKOCTH TOYKM 10 3a/JlaHHBIM KOOpAMHATaM, OINpEIesiTh
KOOpJAUHATBI TOUYEK;

YyUTaTh M HCIOJNb30BaTh HMHQPOpPMAIMIO, TNPEICTABICHHYI0 B BHJIE TaOJHULbI, JUarpaMMbI
(cronbuaroit wiK KpyroBoii), B rpaguueckoM BUJIE;

peath npocTeie KoOMOMHATOPHBIE 33Jauu TepeOopOM BO3MOXKHBIX BAPHAHTOB.

PaumoHnanbHbIe Yncaa
Buvinycknuk nayuumcs:
IIOHUMaTbh OCOOEHHOCTHU E€CATUUHON CUCTEMBI CUUCIICHUS;
BJIAJIETh IIOHATUSAMH, CBA3aHHBIMU C JCJIMMOCTBIO HATYPAJIbHBIX YHCEIL,;
BBIpa)KaTh YMCJIa B SKBUBAJCHTHBIX (POpMax, BbIOMpas Hanloee MOAXOASIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOU CUTYallUH;
CPaBHMBATH U YNOPSIOYUBATH PALlMOHAIbHBIC YHCIA,
BBIIIOJIHATh BBIYKCIICHHUS C PAlMOHAJIBHBIMU YMCIIAMH, COYETast YCTHBIC U IHMCbMEHHBIC MPUEMBI
BBIYHCIICHUM, TPUMEHEHUE KAJIBKYJIATOPA;




6) WCMoJIB30BATH MOHATUS U YMEHHS, CBSI3aHHBIC C MPOMOPIMOHAIBHOCTHIO BETUYUH, MPOIIEHTAMH B
X0/l pelIeHUus] MaTeMaTUYeCKMX 3aJad W3 CMEXHBIX I[PEAMETOB, BBINOIHATH HECIOXKHbBIC
MPAKTUYECKUE PACUETHI.

Boinycknuk nonyuyum 603M0MCHOCHb HAYUUMbBCA:

7) TO3HAKOMHUTHCS C MO3UIIMOHHBIMH CHCTEMaMH CUHUCIICHHSI C OCHOBAHUSAMH, OTJIMYHBIMU OT 10;

8) yrmyOHTB M pa3BHUTh NMPEICTABICHNUS O HATYPAIBLHBIX YHCIIAX U CBOMCTBAX JICIIMMOCTH;

9) HayuyHThCS HUCIOJB30BATH MPUEMBI, PAUOHAINZUPYIONIHE BBIYUCICHUS, TPUOOPECTH TPUBBIUKY
KOHTPOJUPOBATH BEIYUCIICHUS, BEIOUPAst MOIXOASIIHIN I CUTYalluU CIOCO0.

JdelicTBUTEIbHBIE YN CIA
Buvinycknuk nayuumcs:
1) wucnoab30BaTh HAYAIBHBIC MTPEACTABICHHS O MHOKECTBE JICHCTBUTEIBHBIX YUCET,
2) BIaaETh MOHATHEM KBaJPATHOI'O KOPHS, IPUMEHSTH €0 B BRIYMCICHUSX;
Boinycknuk nonyuyum 603M0MCHOCHIb HAYYUMBCA:

3) pa3BUBaTh MPEICTABICHUE O YHCIIC W YHUCIOBBIX CUCTEMax OT HATYpPAIbHBIX O JCHCTBUTEIBHBIX
YHCell; O POJIU BBIYUCIICHUN B YETIOBEUECKON MPAKTUKE;

4) pa3BuThb U YriIyOWUTh 3HAHHUS O JCCATUYHOM 3aIMCH JCHCTBUTENBHBIX YHCEN (NCPUOIUYECKUC U
HETIepUOANYECKUE APOOH);

HN3mepenusi, npudInKeHUs1, OLEHKH
Buinycknuk nayuumcesn:

1) wucnonb3oBaTh B XOJE PEUICHUS 3aqad dJIEMCHTapHBIC IPEJCTABICHUS, CBS3aHHBIC C

NpUOIMHKEHHBIMH 3HAUEHUSIMU BEJIHYUWH;
Buinycknuk nonyuum 603M03#CHOCHb HAYYUMBCA:

2) TOHSATh, YTO YHCIOBBIC J[aHHBIC, KOTOPBIC WCIOJIB3YIOTCS IS XapaKTEPUCTHKH OOBEKTOB
OKPY)KAIOILIETO0 MHUpA, SBJSIIOTCS IMPEUMYLIECTBEHHO NPUOMMKEHHBIMU, YTO IO 3alMCU
NpUOMMHKEHHBIX 3HAUYEHUHM, COJEpKalUXCs B MH(POPMAIMOHHBIX HCTOYHUKAX, MOKHO CYIUTH O
MOTPEUTHOCTH MPUOTHKCHUS;

3) TOHSATH, YTO MOTPEHTHOCTh PE3yJbTaTa BHIYMCICHHUN JOJIKHA OBITH COM3MEPHMA C MOTPEITHOCTHIO
WCXOJIHBIX JIaHHBIX;

AJireOpanyeckue BbIPAKEHUS
Buinycknuk nayuumcs:

1) BmageTh TMOHATHSAMH «TOXICCTBO», «TOXKIECTBEHHOE TMpeoOpa3oBaHMe», peIiaTh 3aaadyH,
cojieprkalire OyKBeHHbIE JaHHbIE; padoTaTh ¢ (opMyliaMu;

2) BBINOJHATH MPEOOPa30BAHUS BBIPAKEHHM, COACPKAIIMX CTEMEHW C IEIBIMH IOKa3aTeIsAMH |
KBaJpaTHBIE KOPHU;

3) BBINOJHATH TOXKIECTBCHHBIE MPEOOPA30BaHUS PAIMOHATBHBIX BBIPAKECHHH Ha OCHOBE MPAaBUII
NeHCTBUI HaJl MHOTOWIEHAMHU U alire0pandyeckuMU Jpo0siMu;

4) BBIMOJHSATH PA3I0KEHHE MHOTOWICHOB HA MHOYKUTEITH.

Boinycknuk nonyuyum 603M0MCHOCHIb HAYYUMBCA:

5) Hay4yuTbCs BBITIOJHATH MHOTOIIATOBBIC MPEOOpa30BaHUs PAIIMOHATBHBIX BBIPAXKCHHUM, MPUMEHSISI
HIUPOKUN HAbOP CIIOCOOOB U MPUEMOB;

6) mpUMEHATh TOXKICCTBEHHBIC MPE0OPa30BaHUs JUIs PEIICHHS 3a/la4 U3 Pa3IMYHbIX Pa3/ielioB Kypca
(Hanmpumep, TSl HaXOXKACHHS HauOOJBIIIET0/HAUMEHBIIIETO 3HAYCHUS BRIPAKCHHUS ).

YpaBHeHus
Buinycknuk nayuumcs:

1) pemiath OCHOBHBIC BHJBI PAllMOHATIBHBIX YPAaBHEHUH C OJHOM MEPEMEHHOM, CHCTEMBI JIBYX
YpaBHEHUH C JBYMS IEPEMEHHBIMH;

2) TOHMMATh YpaBHEHHE, KaK BAXHCHIIYI0 MATEMaTHYECKYI) MOJEb JUIS OMHCAHUS M H3YUCHUS
Pa3HOOOPa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBbIE 3a/1a4M aare0panuyeckuM METOI0M;

3) mpuMeHsATh rpadUvecKue MPEICTABICHUS Ui HCCICIOBAaHUS M PEUICHUS CHCTEM YPAaBHCHHH C
JBYMsI IEPEMEHHBIMHU.

Boinycknuk nonyuum 603M0MCHOCHIb HAYYUMBCA:

4) oBnameTh CHCHHATIBHBIMH MPUEMAMHU DPEUICHUS ypaBHEHHH M CHCTEM YpaBHEHHU, YBEPEHHO
MPUMEHSITH armapar ypaBHEHUH IS pEelIeHUs Pa3sHOOOpa3HBIX 33aad W3 MATEeMATHKH, CMEXHBIX
MPEeIMETOB, MPAKTUKH;

5) mpumeHsATh rpadUuecKue MPEACTABICHUS IS HUCCICIOBAaHHS YpPAaBHCHHU, CHUCTEM YypaBHCHHUH,
cojiepKaimx OyKBeHHbIE KOA(DDHUITUEHTHI.




HepasencrBa
Buvinycknuk nayuumcs:

1) mOHMUMATh M NPHUMEHSATh TEPMHHOJOTHIO U CHMBOJIMKY, CBSI3aHHBIC C OTHOIICHHUEM HEpPaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) pewath JIMHEWHbIC HEPAaBEHCTBA C OJHOW IMEPEMEHHOW M HMX CHCTEMBI; PELIaTh KBaJIpaTHbIC
HEPaBEHCTBA C OMOPOi Ha rpaduvyecKue MpeACTaBICHHUS;

3) npHUMEHATH armapat HepaBeHCTB ISl PEIICHHUS 3a1a4 U3 Pa3IMuHbIX pa3/ielioB Kypca.

Buinycknuk nonyuum 603M03#CHOCHb HAYYUMBCA .

4) pa3HOOOpa3HBIM NMPHEMAM JI0Ka3aTeIbCTBAa HEPABEHCTB; YBEPCHHO NPHMEHSTH alliapaT HePaBeHCTB
JUISL PELICHUs] Pa3HOOOPA3HBIX MAaTEMATUYECKHX 33/1a4 U3 CMEXXHBIX MPEJAMETOB, IPAKTUKH;

5) npuMmeHsATh rpaduuecKue MPEACTAaBICHHS MIJIs UCCIICJAOBaHHS HEPABEHCTB, CHCTEM HEPABCHCTB,
cojiepKanx OyKBeHHbIE KO (DUITUCHTHI.

OcHoBHBIe NOHATHS. YK cI10BbIe QDYHKINH
Buvinycknuk nayuumcs:

1) moHMMAaTh M UCIOJB30BaTh (YHKIMOHAIBHBIC MOHATHS M SI3bIK (TEPMHHBI, CHMBOJIHYECCKUC
0003HauCHHUS ),

2) crpouTh rpaduKu IEMEHTAPHBIX (QYHKIMI; HCCIIEI0BATh CBOMCTBA YHUCIIOBBIX (DYHKIMIA HA OCHOBE
W3Y4EHHUsI IOBEACHUSI UX TPaPUKOB;

3) moHMMaTh (YHKIHMIO KaK BaXHEHIIYI0 MATEMAaTHYECKYH0 MOJEb IJIsl OIMUCAHUS IPOLECCOB U
SIBJICHUI OKPY)KaIOIIeT0 MHUpPa, MPUMEHATh ()YHKIIMOHAIBHBIN S3bIK JJIS1 ONTUCAHUS U UCCIICTOBAHHUS
3aBUCUMOCTEH MeXly (PU3MYECKMMU BEITMUYMHAMU.

Buinycknuk nonyuum 603M03#CHOCHb HAYYUMBCA

4) TPOBOIMTH HCCICAOBAHMsS, CBA3aHHBIC C H3y4YCHHEM CBOMCTB (YHKIMI, B TOM 4YHCIE C
WCIOJIb30BAaHUEM KOMIIBIOTEpPA; HAa OCHOBE TpauKOB HW3YYCHHBIX (DYHKIHUNA CTPOUTH OoJjee
CJIO’KHBIE TpaQUKH (KYyCOYHO-3a/1aHHBIE, C «BBIKOJIOTBIMU «TOYKAMHU U T.I1.);

5) ucnonp3oBaTh (PYHKIMOHAIBHBIC TMPEACTABICHUS W CBOMCTBA (DYHKIMHA IS PELICHUS
MaTEMaTHUYECKHX 3a7ad U3 pa3jIMuHbIX Pa3/IeoB Kypca.

YucaoBble nocC1e10BATEIbLHOCTH
Buinycknuk nayuumces:

1) mMOHMMAaTh U MCIOJB30BaTh SA3bIK MOCIIEAOBATEIBHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHS);

2) TPHUMEHATH (POPMYIIbI, CBSI3aHHBIC C apHU(PMETHUECKOI 1 TEeOMETPUIECKON MPOrPEeCcCHi, U armapar,
c(OPMUPOBAHHBIN MPU U3YYEHUHU JPYrUX pPa3AeioB Kypca, K PEIICHUIO0 3aJad, B TOM 4YHCIE C
KOHTEKCTOM M3 pealbHOM KU3HHU.

BuinyckHuk noayuum 603m0cHOCHb HAYUUMBCA'

3) pemath KOMOMHHPOBAHHBIC 33/1a4d C MPUMEHEHHEM (opMyn N-ro 4ieHa W CyMMBI MEPBBIX N
YJIEHOB apU(PMETHUECKO U TeOMETPUYECKON MpOorpeccuil, NpUMEHss MpU STOM armapar
YPaBHEHUI U HEPABEHCTB;

4) moHuUMaTh apUPMETHUYECKYI0O M TCOMETPUYECKYIO TPOrpecCHd Kak (YHKIHMU HATypaabHOTO
apryMeHTa; CBSI3bIBATh apU(PMETUUYECKYIO MPOIPECCHIO C JIMHEHHBIM POCTOM, T€OMETPUUYECKYIO — C
SKCIIOHEHIIMAJILHBIM POCTOM.

OnucarejibHasi CTATHCTHKA
Buinycknuk nayyumcsa:

1) wucnonp30BaTh MPOCTEHIIIE CIIOCOOBI MPEACTABICHHS U aHATN3a CTATUCTUYECKUX JIaHHBIX.
BuinyckHuk noayuum 603mo0icHOCHb HAYUUMBCA

2) npuoOpecT NepBOHAYAIBHBIA ONBIT OpraHM3alMi cOOpa JaHHBIX MPU IMPOBEIEHHU OIpoca
OOIIECTBEHHOI'O0 MHEHHS, OCYILECTBJISATh WX aHalIM3, MPEACTaBIATh Pe3yJbTaThl ONpoca B BHJE
TaOJIMIIBI, TUarPaMMBI.

CayuaiiHble cOObITHS U BEPOSITHOCTh
Buvinycknuk nayuumces:

1) HaXOOHUTh OTHOCHTEIBHYIO YaCTOTY ¥ BEPOSTHOCTh CIYYaiHOTO COOBITHSI.
Boinycknuk nonyuum 603M0CHOCHb HAYYUMBCA

2) mnpuOOpecTH OIBIT TPOBEICHUS CIIydalHBIX OKCIEPHMEHTOB, B TOM 4YHCJIE, C MOMOIIBIO

KOMIIBIOTEPHOT'O MOJIETTUPOBAHUS, MHTEPIPETALUU UX PE3YIbTATOB.
Kom0unaropuka
Buvinycknuk nayuumcs:
1) pemiath KOMOMHATOPHBIC 33]aUX HAa HAXOKICHHUE YKCIa 00BEKTOB MITH KOMOUHAIIHIA.




Boinycknuk nonyuum 603M03#CHOCHb HAYYUMBCA
2) HayYUTHCS HEKOTOPHIM CIICHUATBHBIM MPUEMaM peIIeHHUsI KOMOMHATOPHBIX 3a71ay.

MaremaTuka (reomerpus) 7-9 kiaccebl
[Tporpamma 1mo3BoJisieT JOOUBATHCS CICIYIONTUX PE3yIbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrpPaMMBbl
OCHOBHOTO 00IIIer0 00pa30BaHMUs:

JIMYHOCTHBIE:

® OTBETCTBEHHOTO OTHOIICHUS K YYECHHIO, TOTOBHOCTH M CIOCOOHOCTH OOyYaromuxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BAaHHIO HA OCHOBE MOTHBAIIMH K O0YUEHHIO M ITO3HAHUIO;

e (opMupoBaHMs KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B OOLIEHHHM U COTPYJHHYECTBE CO
CBEpCTHHKAMM, CTapIIUMH M MIAAIMUMU B 00pa30BaTesIbHOM, y4eOHO-HCCIIEA0BATENbCKOM,
TBOPYECKOM U IPYTUX BUJAX JIEATECIBHOCTH;

® yMEHHS SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIU B YCTHOM U IACBMEHHOM pe4H, TOHUMATh
CMBICI IIOCTABJICHHOM 3aJauM, BBICTpauBaTb apryMEHTALMIO, IPUBOAUTH IIPUMEPBl U
KOHTPIIPUMEDBI;

e [IEPBOHAYAIBHOIO MPEJICTABIEHUS O MaTeMaTHYeCKOM Hayke Kak cdepe 4YeaoBe4ecKon
NeSITeNbHOCTH, 00 3Tamax e€ pa3BUTHS, O €€ 3HAUMMOCTH I pa3BUTHs LMBHIU3ALMH,
OCO3HAHUs BKJIAJa OTEYECTBEHHBIX YUYEHBIX B pPa3BUTHE MHPOBOM HAyKH, IATPUOTU3MA,
yBaxkeHHsI K OTeuecTBy

® KPUTUYHOCTH MBILIUICHUS, YMEHMS PACIIO3HABaTh JIOTMYECKU HEKOPPEKTHBIE BBICKA3bIBAHWS,
OTJINYATh TUNOTE3Y OT (aKTa;

® KPEAaTUBHOCTH MBIIUICHUS, WHHULIMATUBBI, HAaXOIYMBOCTH, AaKTUBHOCTH IIPM PELICHUU
apu(dMeTHUeCKuX 3aJay;

® yMEHHS KOHTPOJIMPOBATH IIPOLIECC U PE3YJIbTAT YUEOHON MaTEMAaTUUYECKOM J1eATeNbHOCTH;

e (opMupoOBaHMs CIOCOOHOCTH K AMOLMOHAIBHOMY BOCIHPHITHIO MaTeMaTHUYECKUX OOBEKTOB,
3a/1a4, PELICHNUN, PaCCyKICHUN;

METallpeaAMETHLIC:
® YMCHUS CaMOCTOSATCIBHO OIIPCACIIATh LIS CBOCTO O6y‘leHI/I}I, CTaBHUTb U CI)OpMYJ'II/IpOBaTB PIRIC| cels
HOBBIC 3a1a49U B yqé6e, pa3BuUBAaTb MOTUBBI U HHTCPCChI CBOEH IO3HABATEIbHOM ACATCIIBHOCTH,

® CIIOCOOHOCTH CaMOCTOSITEIbHO IJIAHUPOBAThH aJIbTEPHATUBHBIE IIYTU JOCTUXKEHUS L€, 0CO3HAaHHO
BBIOMpaTh Hanbosee 2QHEeKTUBHBIE CIIOCOOBI PEIICHHS YYeOHBIX 1 MTO3HABATEIIbHBIX 33714,

® YMEHHs OCYIIECTBIATh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOMMbIE KOPPEKTUBBI;

® CIIOCOOHOCTH aJeKBAaTHO OLICHMBATh IPABHJIBHOCTh WJIM OHIMOOYHOCTH BBIMOJHEHHUS Y4eOHOM
3ajauu, €€ 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pellIeHus;

® YMEHHUS YCTAHABJIMBATh INPUYMHHO-CIEJICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKHE PACCYKIEHUS,
YMO3aKJII04YeHUs (MHAYKTUBHBIE, IeAYKTUBHBIC U 110 aHAJIIOTUH) U BBIBOJBI;

® YMEHHUs CO3JaBaTh, IPUMEHATh U NMPeoOpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA, MOJAEIU U
CXEMBI JIJIs pelieHts yueOHbIX U TIO3HaBaTeNbHBIX 3a7a4;

® pa3BUTHUS CIIOCOOHOCTH OPraHU30BHIBATh YUEOHOE COTPYAHHUYECTBO M COBMECTHYIO JEATEIBHOCTD C
YUUTEJIEM M CBEPCTHUKAMM: OINpPENENATh LENH, pacupefensTh (YHKIMH U POJIH yJaCTHUKOB,
B3aMMO/ICIICTBOBATh U HaXOAUThH OOLINE CIIOCOOBI pabOThI; yMEHUsI paboTaTh B TPYIIE: HAXOIUTh
of11ee pereHre u paspemiaTb KOHGIUKTB Ha OCHOBE COTJIACOBAHUS MO3UIMHA M y4éTa MHTEPECOB;
clymaTth naptaépa; GopMyaupoBaTh, apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

e (QopmupoBaHus yuyeOHOH M OOILENOIH30BATENHCKONH KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BAHUS
MH(POPMAIMOHHO-KOMMYHUKAMOHHBIX TexHonoruit (MKT-komnerenTHOCTEH);

® [IEpPBOHAYAJILHOTO MPEACTaBICHUS 00 HIesX U O METoJaX MaTeMaTHKU Kak o0 YHUBEpPCAIbHOM
SI3bIKE HAYKU U TEXHUKU;

® pa3BUTHUS CIIOCOOHOCTH BHUJECTh MAaTEeMAaTHYECKYIO 3a7ady B JPYruX TUCHUIUIMHAX, B OKPY)KaIOLIeH
KHU3HU;

® YMEHHMA HaxOAWTh B pPa3IMYHBIX HCTOYHMKAX HMHPOPMALMIO, HEOOXOAUMYIO [UIsl pEIleHUs
MaTeMaTHYeCKUX MpoOJeM, M NPEeACTaBIATh €€ B IMOHIATHOM (opMme; NPUHUMATh PpEIICHUE B
YCJIOBUSAX HEMOJIHON M N30BITOYHON, TOYHOM U BEPOATHOCTHOW MH(POPMALINY;

® YMEHMs IIOHUMAaTh U HCIOJIb30BaTh MaTeMaTHMUYECKUE CPEJCTBA HATJSAHOCTU (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) AJIs WLTIOCTPALMK, UHTEPIIPETALINN, apTyMEHTALUH;



YMEHHsSI BBIABHTaTh THITOTE3bl NMPH PEIICHWH Y4eOHBIX 3a/a4 M IOHMMAHHS HEOOXOJMMOCTH HX
MIPOBEPKH;

MOHUMAHUS CYITHOCTH ITOPUTMHYECKUX MPENUCAHUN M YMEHUs JICHCTBOBAaTh B COOTBETCTBHHU C
MPEATIOKEHHBIM aJITOPUTMOM;

YMEHUS CAMOCTOSATEIBHO CTaBUTh II€TTH, BEIOMPATh U CO3JaBaTh aJTOPUTMBI U PELICHUsT YIeOHBIX
MaTeMaTHYeCKUX MPoodIieM;

CIIOCOOHOCTH IIJIAHUPOBAaTh M OCYILIECTBIATH JEATEIBHOCTh, HANPABICHHYIO Ha pEIICHHE 3aaad
HCCIIEJOBATEIbCKOTO XapaKTepa;

NnpeaAMETHLIC:

OCO3HaHME 3HAYEHUS MaTEMaTUKH Ul IOBCEAHEBHOM KU3HH YEJIOBEKa;

IIPEJCTAaBICHNUS O MaTeMaTUYeCKOM Hayke Kak chepe MaTeMaTHUeCKOH AeATeNbHOCTH, 00 Tanax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIMBUIIN3ALINY;
yMeHUs paboTaTh C MATEMaTHYECKHUM TEKCTOM (CTPYKTYypUpPOBaHHE, U3BICUYCHHE HEOOX0AUMOM
uH(poOpMalKn), TOUHO ¥ TPaMOTHO BBIPAXKaTh CBOU MBICIIM B YCTHOW U MMCBbMEHHOM peun,
MPUMEHSST MATEMaTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, HCIIOJIb30BaTh PA3IMYHBIC S3BIKA
MaTeMaTHKH (CIOBECHBIN, CHMBOJIMYECKUH, rpadudueckuii), pa3BUTHs CIOCOOHOCTH 0OOOCHOBBIBATh
CYXIIEHUS, TPOBOIUTH KIIACCH(PUKALINIO;

BJIaJIcHUsI 0A30BBIM MOHSATHIHBIM aIlllapaTOM: UMETh MPEJICTaBICHHE O YUCIIe, IPOOH, MPOIEHTAX,
00 OCHOBHBIX T€OMETPUYECKMX OOBeKTaxX (TOYKa, MpsAMas, JIOMaHas, yroj, MHOIOYTOJbHUK,
MHOTOTPaHHHK, KpPYyTr, OKPYXXHOCTb, Iap, cdepa U 1p.), (OPMHPOBAHUS TNPEACTABICHUH O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE U PA3JIMYHBIX CIOCO0aX X U3yUECHHUS;

NPaKTUYECKH 3HAYMMble MaTeMaTHYeCKWe YMEHHsS M HaBBIKA, HX NPUMEHEHHE K PpEIICHUIO
MaTeMaTHYECKUX U HEeMaTeMaTUYECKHX 3a/1a4, TPE/I0Iararoline yMEHHs:

BBINOJIHATh BBIYUCIICHUSI C HATYpaJIbHBIMHM YMCIaMH, OOBIKHOBEHHBIMHU U JECSTUYHBIMH JPOOSIMU
MOJIOKUTEIBHBIMU U OTPULIATENILHBIMU YU CIIAMU;

pemaTh TEKCTOBBIE 3a/1a4M apu(PMETHUECKUM CITOCOOOM H C TIOMOIIBIO YpaBHEHUIA;

n300paxkath PUTYpPHI HA TIJIOCKOCTH;

UCTIOJTB30BaTh TE€OMETPUUYECKHN «SI3BIK) JUTSL OMIMCAHUS TIPEJMETOB OKPY)KAIOIIETO MUPA;

U3MEPATH JTMHBI OTPE3KOB, BETMYMHBI YTIIOB, BRIYACIATD TUIOIAAH U 00BEMBI QUTYD

pacrio3HaBaTh U U300paXxkaTb PaBHbIE U CUMMETPUYHbIE (PUTYPBHI;

IPOBOJUTH HECIIOKHBIE NMPAKTHUECKUE BBIUMCIEHUS C MPOLEHTAMM, HMCIOJb30BaTh HPUKUIKY U
OLIEHKY; BBIMIOJHATh HEOOXOIMMbIE H3MEPEHMS;

UCTIOJIb30BaTh OYKBEHHYIO CHMBOJIMKY JUIS 3alCH OOIIMX YTBEPXKIEHHUH, (GopMys, BBIpaKEHHIH,
YPaBHEHUH;

CTPOUTHh Ha KOOPJIMHATHOM TMJOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, OIpeesiTh
KOOP/IMHATHI TOYEK;

YUTAaTh ¥ HCIONB30BaTh WHQPOPMAINIO, TPEACTABICHHYI0 B BHUAE TaOJHIBI, TUArpaMMBI
(cronbuaroit miM KpyroBoii), B rpagueckoM BUJIE;

pelath npocTeiire KoOMOMHATOPHBIE 33Jauu TepeOopOM BO3MOXKHBIX BAPHAHTOB.

Harasauas reomMerpus

Buvinycknuk nayuumces:

pacmo3HaBaTh Ha 4epTeXaxX, PUCYHKaX, MOJEIAX M B OKPYXKAKOIIEM MHpPE IUIOCKHE H
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

pacrio3HaBaTb pa3BépTKI/I KY68., MpsAMOYT'OJIbHOTO IMapaJUICIICTIMIICAA, HpaBI/IHBHOﬁ nupamMubl,
MUJIMHAPA U KOHYCA,

OTIPENIeNIATh TI0 JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYpHI JTHHEHHBIC pa3Mepbl caMoil QUTYpHI U
Hao00poT;

BBIYHUCIATH O0BEM MpsAMOYT'OJILHOTO MapaJUICIICTIMIICAA.

Bbll’lyCKHuK noayuum 603MOMHCHOCHLb:

BBIUUCIATH OOBEMBI  MPOCTPAHCTBEHHBIX  TI'E€OMETPUUECKUX  (QUTYp, COCTaBICHHBIX U3
MPSIMOYTOJIBHBIX MTapalJIeNIeUIEOB;

YIIIyOUTB M pa3BUTh MPEICTABICHHS O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYpax;



MPUMEHSTH MOHATHE Pa3BEPTKU AJIs1 BBITIOJHEHHSI MPAKTUYECKUX PACcUETOB.

I'eomerpuyeckue GUIypsbl

Buinycknuk nayuumesn:

MIOJIb30BATHCS A3BIKOM T€OMETPUHU IS OMTUCAHUS MTPEIMETOB OKPYKAIOLIET0 MUpa M MX B3aHMHOTO
pacIoyioKeHMs;

pacmo3HaBaTh M M300pa)kaTh Ha YEpPTEeXKax M PUCYHKAX TeOMETpUYecKre QUrypbl u HX
KOH(UTypaIu;

HAXO/UTh 3HAYCHHUS JUJTMH JIMHEHHBIX 3JIEMEHTOB (UTYp U MX OTHOIICHUS, TPAlyCHYIO MEpY YIJIOB
ot 0 mo 180°, mpuMeHss onpeaeneHns, CBONCTBA M MPU3HAKUA (PUTYp U UX DJIEMEHTOB, OTHOLICHHS
¢duryp (paBeHCTBO, MOI00KME, CHMMETPHH, TTOBOPOT, AapAJLICIbHBINA MTEPEHOC);

OIIEPUPOBATH C HAYAJbHBIMHU MOHATHAMU TPUTOHOMETPUU M BBINOJHATH AJIEMEHTAPHBIE ONEpaluu
Ha/1 QYHKIHUSIMHU yTIIOB;

peliars 3aJayd Ha J0Ka3aTelIbCTBO, OMUPAsCh Ha H3Y4YCHHbIE CBOMCTBA (UIYp U OTHOLICHUI
MEX1y HUMH U IPUMEHSISI U3y4eHHbIE METObI JOKA3aTENIbCTB;

pemaTh HEeCIOXHBIE 33aJauyd Ha IOCTPOSHHE, NMPHUMEHSsE OCHOBHBIC aJITOPUTMBI MOCTPOSHHS C
TIOMOIIBIO ITUPKYJIS U TMHEHKH;

pemaTh MpoCTeHIe MIIAHUMETPUIECKUE 33/1a4H B IPOCTPAHCTBE.

Bbll’lyCKHuK noJiyuum 603MO)NCHOCMb.

OBJIQJICTh METOJAMH PEIICHUS 3a/1a4 Ha BBIYMCIICHHUS U JOKAa3aTelIbCTBa: METOJOM OT MPOTHUBHOTO,
METOOM IO00HsI, METOJOM Iepedopa BApUAHTOB U METOJIOM I'€OMETPUUYECKUX MECT TOUCK;
nprOOpEeCTH ONBIT MPUMEHEHHS aNreOpanveckoro M TPUTOHOMETPHUYECKOTO armapara W HIeH
OBUXXCHUA HpI/I pCHIGHI/II/I FCOMeTpI/I‘-IeCKI/IX 3ajga4,

OBJIAJICTh TPAAUIIMOHHONM CXEeMOH pelIeHus 3a]]a4 Ha MOCTPOCHUE C TTIOMOIIIBIO ITUPKYJIS ¥ TMHEHKHU:
aHaJIN3, TOCTPOSHUE, JI0KA3aTEIIHCTBO M UCCIICIOBAHHUE;

Hay4YUThCS PEIIaTh 3a/ladyd Ha MOCTPOCHUE METOJIOM T'€OMETPUYECKOTO MECTa TOUEK M METOJ0M
MOg00MS;

MPUOOPECTH OMBIT UCCIIETOBAHMS CBOMCTB MIIAHUMETPUUECKUX (DUTYP C TTOMOIIBIO KOMITBIOTEPHBIX
porpamm;

MPUOOPECTH OMBIT BBITIOJIHEHUSI MPOEKTOB Mo TeMaM: «['eomerpuueckue mnpeoOpa3oBaHUs Ha
miockocTuy, «IloctpoeHune oTpe3koB Mo hopmyey.

HN3MepeHHe reOMeTPHYECKHX BEJINYNH

Buinycknuk nayuumcs:

HCII0JIb30BaTh CBOMCTBA U3MEPEHUS JJIMH, TUIOIIACH 1 YIJIOB IIPH PEICHUH 33/1a4 Ha HaX0XKJIEHUE
JUIMHBI OTPE3Ka, AJTUHBI OKPYKHOCTH, IJTMHBI AYTH OKPYKHOCTH, TPaJyCHOM Mephl yIia;

BBIUUCIIATh JUIMHBI JIMHEWHBIX 3JE€MEHTOB (QUIYyp M HUX YIVIbI, HCIOJB3YS (OPMYJbl JUIMHBI
OKPY>KHOCTH U JUIMHBI IYTU OKPYKHOCTH, (hOpMYJIBI IUIOIIAAeH puryp;

BBIUUCIIATH IUIOUIAIM TPEYTOJIbHUKOB, MPSIMOYTOJIbHUKOB, MapalljieIorpaMMOB, Tpanenuii, Kpyros
U CEKTOPOB;

BBIUUCIIATH IJTMHY OKPYKHOCTH, JJIMHY JIyTH OKPY>KHOCTH;

pelaTh 3a/1a4M Ha J0Ka3aTeIbCTBO C UCHOIb30BaHUEM (OPMYIT JUTMHBI OKPYXHOCTH U JUIUHBI JYTH
OKpYKHOCTH, (hopMyn mutomaieit puryp;

peliaTh NpakTUYeCKre 3a7auu, CBSI3aHHbIE C HaXOXKICHHUEM Ie€OMETPUUYECKUX BEUYHUH (MCTOIb3Ys
IIPU HEOOXOIMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPEIICTBA).

Bbmycmmx nojiyuum 603MOICHOCMb:

BBIUUCIIATh IJIOMIAAU  (UTYp, COCTAaBIEHHBIX M3 JIBYX WM 0Oojiee NpSIMOYTOJBbHUKOB,
NapajuIeIorpaMMOB, TPEYTOJIBHUKOB, KPyTa U CEKTOpa;

BBIUMCIATh  IUIOU[AJAM  MHOTOYTOJIBHMKOB, HCIOJb3Ysl OTHOIIEHHUS  PaBHOBEIMKOCTH H
PaBHOCOCTaBJIICHHOCTH;

npuoOpecTH ONBIT MPUMEHEHHs aNreOpanvyeckoro M TPUTOHOMETPHUYECKOTO ammapara W uaeH
JBYKEHMSI TIPU PELIEHUH 3a/1a4 Ha BBIYUCIIEHUE IIJI0IAAEH MHOTOYTOJIbHUKOB.

Koopaunarel
Buvinycknuk nayuumcs:

BBIUUCIIATH JUTUHY OTpe3Ka MO KOOpPAMHATAM €ro KOHIIOB; BBIYHCIATH KOOPAWHATHI CEPEIUHBI
OTpe3Ka;



®  HCIIOJIB30BATh KOOPAMHATHBIN METOJ JUIsl U3yYEHHS CBOWCTB IIPSIMBIX U OKPYKHOCTEH.

Boinycknuk nonyuum 603moxcHoCHb:

e OBJAaZETh KOOPAMHATHBIM METOAOM DEIIEHUS 3aJad4 Ha BBIUUCICHHE H JOKAa3aTeNIbCTBO;
IpPUOOPECTH OMBIT MCIOJIB30BAaHUS KOMIIBIOTEPHBIX IpPOrpamMM JUlsl aHajiu3a YacTHBIX CIy4aeB
B3aMMHOI'0 PACIIOJIOKEHUS OKPYKHOCTEN U MPAMBIX;

e [pUOOpECTH OMNBIT BBHIIOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpAMHATHOIO METOAA IpH
PEILIECHNN 3a]]a4 Ha BBIYMCIICHHUE U 10KA3aTEIbCTBOY.

BekTopsl

Buvinycknuk nayuumcsn:

® OIIEpUPOBAThL C BEKTOpPaMHU: HAxXOJUTb CYMMY M Ppa3sHOCTb JBYX BEKTOpPOB, 3aJaHHBIX
IF€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIN IIPOU3BEACHUIO 33JAHHOTO BEKTOPA HA YUCIIO;

® HAaxOIUTh M BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMU: JUIMHY BEKTOpPA, KOOPAUHATBHI CYMMBI M
Pa3sHOCTH JIByX M 0ojee BEKTOPOB, KOOPIMHATHI IPOU3BEJCHUS BEKTOpA HA YUCIIO, IPUMEHSS NIPH
HEO0XOAMMOCTH COYETAaTEeNbHBIN, IEPEMECTHTEIBHBIN U pacIpeAeTUTEIbHBIN 3aKOHBI;

® BBYNCIATH CKaJIIPHOE IIPOU3BEIEHUE BEKTOPOB, HAXOAWUTb YroJl MEXAY BEKTOpaMHU,
YCTaHaBJIMBAaTh NEPIEHANKYIAPHOCTD IPSIMBbIX.

Boinycknuk nonyuum 603mM0x3#cHOCHb:

® OBJAJETh BEKTOPHBIM METOAOM I PELIECHUS 3aJa4 Ha BBIYMCIICHHUE U JI0Ka3aTEIbCTBO;

e [pUOOpECTH OMNBIT BBIIOJIHEHUS MPOEKTOB Ha TeMmy «lIpuMeHeHHe BEKTOPHOIO METOAa IpH
pelIeHny 3a/1a4 Ha BBIYMCIICHUE U I0KA3aTEIbCTBOY

I1.Conep:xanue

Maremarnka 5—-6 Kjacchl

APUOMETUKA

HarypajibHble ynciia
Harypanbusliit psag. Jlecatuynas cuctema cuMcieHus. ApugmeTnyeckrue JEeHCTBUS ¢ HATypaJbHBIMU
gyucnamu. CBoiicTBa apudmMerndeckux neicTBuil. [IoHATHE O CTENEHHW ¢ HATypaJIbHBIM MOKa3aTeNIeM.
Ksagpar u xy6 uncna. UucnoBsie BRIpaKEHHS, 3HAUEHHE YUCIOBOTO BhipakeHus. [lopsaok nencTBuit
B YHCIIOBBIX BBIPAKEHUSX, HCIIOJIb30BaHHE CKOOOK. PellieHme TEKCTOBBIX 3a/ay apu(PMETHUECKUMU
cnocobamu. [lemutenn u kpatHele. HanOonpmmii oOmmil genuTenb, HauMEHbIee 0011ee KpaTHOE.
CgoiictBa genmumoctu. IlpusnHaku penumoctd Ha 2,3,5,9,10. Ilpocteie u cocTaBHbIE 4YHCIHA.
Paznosxenre HaTypaabHOTO YKMCIIA HA IPOCTHIE MHOXKUTENU. [IeeHne ¢ OCTaTKOM.

JApoOHbIe uncJa.

OO6wikHOBeHHBIE JIpoOu. OcHoBHOE cBOMCTBO JpoOu. CpaBHEeHHE OOBIKHOBEHHBIX JpOOEH.
ApudmeTrnueckue eiCTBUS ¢ OOBIKHOBEHHBIMH JIpo0sSMU. HaxokaeHre 4acTH OT IIeJIOT0 U IENIoTo 1Mo
ero yactu. Jlecatuunesie npobu. CpaBHEHHE AECATUYHBIX ApoOel. Apudmernueckue IEHCTBUS C
necsITHUHbIME Jpoosimu. [lpencraBnenue aecaTuyHOW ApoOM B BHUAE OOBIKHOBEHHOW IpoOM U
OOBIKHOBEHHOW B BHUE necaTHYHON. OTHomeHus. [Ipomopiius; OCHOBHOE CBOWCTBO TPOMOPIIHH.
[Ipo1ieHThI; HAXOXXJIEHUE MPOLEHTOB OT BEJIMYMHBI M BEIUYUHBI MO €€ MPOLEHTaM; BBIPAKECHHE
OTHOIIIEHHUS B MpOIeHTaX. Pemenne TeKCTOBBIX 3a1a4 apu(PMETHIECKUMHU CITOCOOaMH.

PanmnonaabHbIE YHcIA.

[TonoxxuTtenpHbIE W OTPHUIATEIIBHBIC YUCIIA, MOAYJb YKcia. M300pakeHue dncen ToYKaMu KOOPIWHATHOM
NpsIMOM; TeoOMEeTpUYecKass MHTEpHpeTanuss MOAYJs 4duciia. MHOXKECTBO IEeNbIX yucel. MHOXKeCTBO
panmoHaNbHBIX uucen. CpaBHEHHE palMOHATBHBIX 4YHCEN. ApUPMETHYECKHE JEHCTBUSI C
paroHaIbHBIMU YrciaMu. CBOMCTBA apupMETHUECKUX JICHCTBUM.

HN3mepenus, npudJInKeHusl, OUeHKH. 3aBUCUMOCTH MeKIy BeJTMYMHAMM.

EnuHunsl u3mMepeHus 0aunsl, niowjaou, 06véma, mMaccel, epemenu, ckopocmu. IIpumepsl 3aBUCHMOCTEN
MEXy BEIIMYMHAMH CKOPOCMb, 8peMs, pacCmosiHue, npou3eo0umenrbHoCmy, epems, paboma, yeua,
Konuwecmeo, cmoumocmo. IlpencraBienune 3aBUCUMOCTEH B Buae ¢opmyi. BeauciaeHus 1o
dhopmynam. Perenne TeKCTOBBIX 3a7a4 apu(METHUCCKUMU CITOCOOAMH.

SJIEMEHTBI AJITEGPBI
Hcnons3oBanne OykB aiisi 00O3HAYCHHS YHCEI; IS 3alMCH CBOMCTB apuU(METHYECKHX IEHCTBUM.
BykBeHnHbIe BhIpaKeHHSI (BBIPAKEHUS C TIEpeMEHHBIMH). YUCIIOBOE 3HAUCHHE OYKBEHHOTO BBHIPAKEHUSI.



VYpaBHeHMs.  YpaBHEHHE, KOPEHb ypaBHeHMs. HaxoxaeHue  HEM3BECTHBIX  KOMIIOHEHTOB
apupMeTHuecKkux nedcTBuid. JlekapToBBI KOOpAWHATHI Ha IIOocKOcTU. IlocTpoeHune Touku 1o eé
KOOpJAUHATaM, ONpeCIIEHNEe KOOPAUHAT TOYKU Ha IIOCKOCTH.

OIIUCATEJIBHASA CTATUCTUKA. BEPOATHCTb. KOMBUHATOPUKA. MHOKECTBA.

[IpencraBieHne TaHHBIX B BUJIC TaOmUI, auarpaMM. [IOHSATHE O CIlydailHOM OIBITE W COOBITHH.
JlocToBepHOE W HEBO3MOXKHOE cOObITHs. CpaBHEHHE IIaHCOB. PelieHne KOMOMHATOPHBIX 3aaa4
nepedopoM BapHaHTOB. MHOXECTBO, 3JEMEHT MHOKecTBa. [lyctoe MHOkecTBO. I[lomMHOMXecTBO.
OOberHeHNe U IepeceyeHre MHOKECTB.

HAT'JIAAHASA TEOMETPUSA

Harnsannoe mnpencraBieHue o (urypax Ha IUIOCKOCTU: IIpsMasi, OTPE30K, Jyd, Yroj, JIOMaHasi,
MHOTOYI'OJIbHUK,  IPaBUJIbHBIA ~ MHOIOYTOJIBHHUK,  OKDYKHOCTb, KpYr.  YeThIpEXYroOJbHUK,
NpSIMOYTOJIBHUK, KBajapar. TpeyronbHuk. Buasl TpeyronpHukoB. M300pakeHHE TeOMETPUYECKHX
¢buryp. BzanmHoe pacnonoxxeHue AByX NMpsMbIX, IBYX OKPYKHOCTEH, NpsMON U OKpyXHOCTH. JlmuHa
oTpe3ka, JJomaHou. Ilepumerp MHOroyroiapHuka. EqUHUIBI H3MEpEHUs JUIMHBI, IOCTPOEHUE OTpe3Ka
3amaHHON umHBL. M3Mepenue BennunH. Otpe3ok. [loctpoenue otpeska. M3smepeHne niuuHbl OTpe3Ka,
IIOCTPOEHHE OTpe3Ka 3aJaHHOW UIMHBL. Yroi. Buasl yrios. I'pagycHas mepa yria. M3mepenue u
IIOCTPOEHHE YIJIOB C MOMOIIBI0 TpaHcnoptupa. IlonsTre miomanu (urypel; eIuHHULBI U3MEPEHHs
wiomaan. [nomane npsiMoyronbpHuKa, KBagpaTa. PaBHoBenukue Gurypsl. Harmsaasie npecraBieHus
O IPOCTPAHCTBEHHBIX (pUrypax: kyo, napasmienenumnes.

HaTtvpaJbHble YHcJia

Yuenuk Haywumcs:

® [IOHUMaTh OCOOEHHOCTH JIECATUYHON CHCTEMbI CUNCIICHUS;

® BJAJETh IOHATUAMHU, CBA3AHHBIMU C JEIMMOCTBIO HATypaIbHbIX YUCEIL,

® CpaBHMBATH U YIOPAJOYUBATH HATYPAIbHBIC YUCIIA;

e  BBINOJHATH BEIYUCIICHUS C HATYPAIbHBIMUA YHUCIIAMH, COUETAst YCTHHIE U IUCbMEHHBIE IPUEMBI
BBIYMCIICHH, IPUMEHEHHE KAJIbKYJIATOPA;

® UCIIOJb30BAaTh MOHATUSA U YMEHHMS, CBA3aHHBIE C IIPOIIOPIUOHAIBHOCTBIO BEIMYHH, IIPOLICHTAMU B
XOJI€ pEIICHU MaTeEMaTUYECKUX 3a/1a4 U 3a7a4 U3 CMEXKHBIX IIPEIMETOB, BLIITOIHATE HECIIOXKHBIE
MIPAKTUYECKUE PACUETHI.

Yuenux nonyuum eosmorncnocmep:

® [103HAaKOMUTKCS C MO3ULMOHHBIMU CUCTEMaMU CUHUCIIEHUS! C OCHOBAHUSIMH, OTIIMYHBIMU OT 10;

e yrayOuTh M pa3BUTh MPEICTABICHUS O HATYPAJIbHBIX YHCIIAX;

® Hayu4WThCS UCHOJB30BAaTh NPUEMBI, PALIMOHATU3UPYIOLINE BBIYUCIEHUS, IPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BBIUMCIICHUS, BEIOUPAst MOIXOASIINM Ul CUTyalluy CIOco0.

H3mepenusi, npudInKeHUsI, OLCHKH

Yuenuk Haywumcs:

® JCIIOJIB30BAaTh B XOJ€ PELICHHU 3a7a4 dJIEMEHTapHbIE IIPEACTABIICHMS, CBA3aHHBIC C
MpUOIMHKEHHBIMU 3HAUEHUSMU BEJTMYHH.

e  Yuenuk nonyuum ¢ozmoxncnocmsp:

® IOHATH, YTO YHCJIOBBIE JaHHBIE, KOTOPBIE UCTIONB3YIOTCS IS XapaKTEPUCTHKH OOBEKTOB
OKpY>KalOIIero MUpPa, SABISIOTCS MPEUMYILIECTBEHHO NMPUOIMKEHHBIMHU, YTO I10 3aIUCH
NpUOIMHKEHHBIX 3HAYEHUH, co/lepiKaliuxcs B HH()OPMALMOHHBIX UICTOYHUKAX, MOKHO CYAUThH O
MOTPENIHOCTH MPUOIMKEHUS.

YpaBHeHusl

Yuenux Haydyumca:

e pemaTh NPOCTEUIINE YPABHEHUS C OJHON TEPEMEHHOI;

® [IOHUMAaTh YPABHEHHE KAaK BAKHEHUIIYIO0 MAaTEMaTUYECKYIO0 MOJENb ISl OMUCAHUS U U3YUYEHUS
Pa3HOO0pa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBbIE 33/1a4U alireOpanyeckuM METOI0M;

Yuenuk nonyuum eosmosrcnocmo:

® OBJIAJETh CIIEHHUAIBHBIMU IPUEMAMU PELICHUS YPaBHEHNH;

® YBEPEHHO MPUMEHSATH anmapaT ypaBHEHUH 715 pelieHus pa3HOO0pa3HbIX 3a/1a4 U3 MaTeMaTUKH,
CME¥KHBIX ITPEAMETOB, PAKTUKU;

HepaBeHcTBa
Yuenuk nayuumcsa:



® [IOHUMATh U MPUMEHSITh TEPMUHOJIOTHIO M CUMBOJIMKY, CBSA3aHHBIE C OTHOILIEHUEM HEPABEHCTBA;
® [PUMEHSTH anmapaT HEPaBEHCTB, JUIsl PEIICHUS 3a/1a4.
Yuenux nonyuum eozmorrcnocmo nayuumuca:
® YBEPEHHO MPUMEHSATH anmnapaT HEPaBEHCTB, AJIs PEeLICHUS pa3HOOOpa3HbIX MATEMATUYECKUX 3a/1a4
U 33714 U3 CMEXHBIX MPEAMETOB, MIPAKTUKH;
Onucare/ibHAsl CTATHCTHKA
Yuenuxk nayvumcs:
®  CIIOJIB30BATh IIPOCTEHIINE CIIOCOOBI IPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JTAHHBIX.
e  Yuenuk noayuum ¢o3modrcrnocmy:
e npuoOpecTH NepPBOHAYAIBHBIN ONBIT OPraHU3aIUN cOOpa JAHHBIX MPH MPOBEICHUN OTPOCa
OOIIIECTBEHHOTO MHEHUS, IPEACTABIATH PE3YAbTAThI ONPOCa B BU/IE TAOIMIIbI, AUATPAMMBI.
KomOuHaTopuka
Yuenux nayuumca:
e pemath KOMOMHATOPHBIE 33/1a4U HA HaXOXKICHHUE YKclia O0BEKTOB MM KOMOUHALIUH.
e  Yuenuk noayuum ¢03morncrnocmy:
® HAyYUTHCS HEKOTOPBIM CIICIIUATBHBIM IpUEMaM PelieHUs] KOMOMHATOPHBIX 3a7ad.
Harasanas reomerpus
Yuenux nayuumcs:
® pacrno3HaBaTh Ha YEPTEKaxX, PUCYHKaX, MOJIEISIX U B OKPYKAIOILIEM MUPE MIJIOCKHUE U
MIPOCTPAHCTBEHHBIE TE€OMETPUICCKHE (PUTYPHI;
® pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJILHOTO MapasuieNenunea;
® CTPOUTH Pa3BEPTKH KyOa M MPSMOYTOJIHHOTO Mapalljiesienumnea;
®  BBIYHCIATH 00BEM MPSIMOYTOIBHOTO MapalyiesieuIea.
Yuenux nonyuum ¢ozmorrcnocme:
® HAyYUTHCS BBIYUCISTH O0BEMBI IPOCTPAHCTBEHHBIX T€OMETPUIECCKHX (DUTYP, COCTABICHHBIX U3
MPSIMOYTOJIBHBIX MapaJIeNIeUIeOB;
e yrayOUTh M Pa3BUTH MPEACTABICHUS O TPOCTPAHCTBEHHBIX TCOMETPUUECKUX (PHUTYpax.
LeomeTpuueckue Gurypsl
Yuenuk nayuumecea:
®  TI0JB30BATHCS S3BIKOM T€OMETPHH ISl ONTMCAHUS TIPEAMETOB OKPYIKAIOIIETO MUPA U MX B3aHMHOTO
PacroIoXKeHUS;
® pacrmo3HaBaTh U M300paxkaTh HA YePTEKaxX U PUCYHKAX TeOMeTpuYecKkue (GUrypsl U UX
KOH(UTrypaluu;
® HAXOJUTh 3HAYEHUS JUIMH JIMHEUHBIX QUTYp, TpagycHyto Mepy yrioB oT 0 1o 180°;
® pelarh HECIOXKHbIE 337ja4l Ha TIOCTPOEHUE.
Yuenux nonyuum ¢ozmorrcnocme:
® HAy4WTCS MOJB30BATHCS S3BIKOM T€OMETPHUU JJISl OMKUCAHUS IPEIMETOB OKPYKAIOIIEro MUpa U X
B3aHMHOI0 PACIIONIOXKEHHUS;
® pacrmo3HaBaTh U U300pakaTh HA YePTEkKaX U PUCYHKAX FeOMETpHUECKUEe (GPUTYPBI U UX
KOH(UTypaluu;
® HAXOJUTh 3HAYEHUS JUIMH JIUHEUHBIX QUTYp, TpagycHyto Mepy yriioB oT 0 1o 180°;
® pelarh HECIOXKHbIE 337]a4l Ha TIOCTPOEHUE.
H3MepeHne reoMeTpUYECKUX BEJTHYNH
Yuenux nayuumcs:
® ICIIOJIb30BATh CBOMCTBA U3MEPEHHUS UIMH, MIIOMIAJEH U YIJI0B P PEIICHUH 3a/1a4 Ha HaXO0X/ICHHE
JUIMHBI OTpE3Ka, TPajlyCHON MepbI YIIIa;
®  BBIYHCIATH IUIONIAIM IPSIMOYTOJILHUKA, KBaIpaTa,
®  BBIYHCIATH JIIMHBI TUHEHHBIX AJIEMEHTOB QUTYP U UX YTIIbl, GOPMYIIBI ILTOMAAEH GUryp;
e pemiaTth 33Ja4y Ha IpUMeHeHue GOpMYJIbI IJIOLAAH MPSIMOYTOIbHHUKA, KBaJpaTa.
Yuenux nonyuum eozmorrcnocmo nayuumepca:
®  ICIIOJI30BATh CBOMCTBA M3MEPEHUS JUIMH, TUIOIIAJICH U YIII0B P PEIICHUH 3a/1a4 Ha HAXO0XKICHUE
JUTMHBI OTPE3Ka, TPayCHOU MEpPHI YIIIa;
e  BBIYHCIATH IUIOMIAIN IPSIMOYTOJIbHUKA, KBAaIpaTa;
® BBLIYHCIATH AJIMHBI TUHEHHBIX 3JIEMEHTOB QUTYp U UX YTJIbl, GOPMYIIBI IUTOMAAeH QUryp;




e pemiaTth 33Ja4M Ha IpUMeHeHue GOpMYJIbI IJIOLAAH MPSIMOYTOIbHHUKA, KBaJpaTa.
Pabora ¢ undopmanmei
Yuenux nayuumcs:
®  3AMOJHATH MPOCTEHIIHE TaOIHIIBI 10 pe3yabTaTaM BBITOJHEHHS TPAKTUYECKON pabOTHI, 110
PHUCYHKY;
®  BBINOJIHATH ACHCTBUS 110 AITOPUTMY;
® YUTaTh NPOCTEUIINE KPYTOBBIEC JHArpaMMBbl.
Yuenux nonyuum eozmorrcnocme nayuumepca:
® YCTaHaBJIUBATh 3aKOHOMEPHOCTh PACIIOJIOKEHHUS JAHHBIX B CTPOKAX M CTOJNOIaX TaOJIUIIbL,
3aIOJIHATH TAOJIUILY B COOTBETCTBHH C YCTAHOBJIEHHOW 3aKOHOMEPHOCTHIO;
e [IOHUMAaTh UH(OPMALINIO, 3aKITIOUEHHYIO B Ta0JIHIIe, CXeMe, AuarpaMMe U MPeJICTaBIsITh €€ B BUIE
TekcTa (YCTHOTO UM MUCbMEHHOTO0), YUCIIOBOTO BHIPAYKEHUS, YPABHEHHUS;
®  BBINIOJIHATH 33J]aHUS B TECTOBOM (hopMe ¢ BLIOOPOM OTBETA;
®  BBINOJHATH ACHCTBUS 10 AITOPUTMY; IIPOBEPSITH MPABUIHLHOCTH TOTOBOI'O AITOPUTMA, TOTIOIHSATh
HE3aBEpIICHHBIN allTOPUTM;
¢ CTPOUTH HpOCTeI\/JIHH/IC BBICKAa3bIBaHUA C UCIIOJIB30BAHUECM JIOTHYCCKUX CBA30K «BEPHO /HeBepHO, qTo
M
® COCTaBIIAATH CXEMY PacCyKJIEHUH B TEKCTOBOH 3ajiaue OT BOMpoca.

Maremaruka (ajaredpa) 7-9 kiaccsl
Apudmeruxka.

PanuonanbHblie unca. Pacuimpenue MHOXKECTBA HATYypaJbHbIX YHCEN A0 MHOXKECTBA LIEeTbIX. MHOXKECTBa
LEJIBIX YUCEI O MHOXKECTBA PAllMOHATBHBIX. PallnoHaIbHOE YHCIIO KaK OTHOIICHHE m/n, Tie m — IENoe
YHUCIIO, N- HaTypajibHOE. CTENEHb C LIEJIbIM [OKA3aTEeIIeM.

HelicTrBuTenbHbIe uncaa. KBagpaTHeiii kopenb u3 uyucia. Kopenb Tperbeil creneHu. 3amuch KOpHEH ¢
MIOMOIIBIO CTETIEHU C APOOHBIM MOKA3aTEIEM.

[TonsiTue 06 uppauroHaibHOM uncie. ppallnoHaqIbHOCTh YUCHIa U HECOU3MEPUMOCTh CTOPOHBI U
JMaroHany Keajpara. JlecaTuuHble NpUOINKEHNs UPPALMOHATIBHBIX YHCEIL.

MHOX€eCTBO JEUCTBUTEIbHBIX YKCEN; MPEJCTABICHUE IEHCTBUTENBHBIX YHCET OECKOHEUHBIMU
npo0simu. CpaBHEHHE AEHCTBUTENBHBIX YHCE.

Koopaunatnas mnpsimas. M3o00paxeHne yucen TOYKaMHU KOOpPAMHATHON mnpsiMoil. YwuciaoBbie
IIPOMEXKYTKH.

N3mepenus, npud/au:keHusi, oneHKH. PazMmepsl 0OBEKTOB OKpYXKaroIlero Mupa (OT 3JIeMEHTapHBIX
gyactull 10 BceneHHoil), JUIMTENBHOCTh MPOLECCOB B OKpYXarolleM Mupe. BblieneHue MHOXUTENS —
CTEIICHU JECATHU B 3aIMCH YNCTIA.

[TpubnmxEHHOE 3HaYeHNE BEIMYMHBI, TOUHOCTh NMpUOIKeHus. [IpuKuaKa U oLeHKa pe3ysibTaToB

BBIYMCIICHHM.

Aureodpa.

Aaredpanyeckne BbIpaxeHHsl. BykBeHHblE BbIpakeHUs (BBIp@XXEHUS C IepeMeHHbIMHU). YuciaoBoe
3HayeHHe OyKBEHHOro BbIpakeHMs. JlomycTuMble 3HaueHHMs mepeMeHHbIX. llojcTaHoBKa BBIpaXKEHUN
BMecTO mepeMeHHbIX. [IpeobpazoBanne OyKBEHHBIX BBIPaXEHHH Ha OCHOBE CBOMCTB apu(METHUYECKHX
neiictBuil. PaBeHCTBO OyKBEHHBIX BhIpaxeHUH. ToXIeCcTBO.

CreneHb ¢ HaTypaJdbHBIM MOKa3zaTeneM M €€ cBoicTBa. OgHOWIEHBI M MHOrowieHbl. CTeneHb
MHoroujeHa. CloXeHHe, BBIYMTaHUE, YMHOKEHHE MHOIOWIEHOB. DOpPMYyJIbl COKPAIIEHHOIO YMHOKEHUS:
KBaJpaT CyMMBbl W KBajparT pa3HocTd. Dopmyrna pa3HOCTH KBajapaToB. [IpeoOpa3oBaHue 1en0r0
BBIPAKCHUS B MHOTOWIECH. Pa3ioskeHre MHOTOWIEHOB Ha MHOXKUTEIW. MHOIOUYJIEHBI ¢ OAHOW IIEPEMEHHOM.
Kopenp MHOrOunena. KBagparusiii TpEXUseH; pa3inoKeHne KBaAPAaTHOIO TPEXUIEHA HA MHOXKHTEIIH.

Anrebpanueckas 1pobb. OCHOBHOE CBOICTBO anrebOpamueckoil npobu. CroxeHue, BbIYMTAHHE,
YMHOXXEHHE, JIeJIeHue anredpandeckux apooeit. CTerneHs ¢ 1eNIbIM MToKa3aTelieM U €€ CBOHCTBA.

ParnmonanbHbIe BEIpaXXEHUS U UX ITpeoOpa3oBanus. Jloka3aTeabCTBO TOXIECTB.

KBagpatueie kopHu. CBoiicTBa apu(METHUECKHX KBAJAPATHBIX KOpPHEH M WX MPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKCHUN U BBIYUCIICHUSM.

YpaBHeHnusi. YpaBHeHHE ¢ OnHOW mnepeMeHHoW. KopeHb ypaBHeHMs. CBOMCTBa YHMCIIOBBIX PABEHCTB.
PaBHOCWIIBHOCTH ypaBHEHUM.



Jluneiinoe ypaBHeHue. KBaapaTHoe ypaBHEeHHE: (opmylia KOpHEW KBaapaTHOTO YypaBHECHWS.
Teopema Buera. Pemenune ypaBHEHHN, CBOIAIIMMCS K JIMHEWHBIM M KBagpaTHbIM. [IpumMepsl pemieHus
ypaBHEHUN TpEeThel U 4eTBEPTON cTeneHei. Pemenne ApoOHO-palinoHaIbHBIX YPABHCHHI.

VYpaBHeHHE C IBYMs NEpEMEHHBIMH. JIMHEHHOE ypaBHEHHE C JABYMs IIE€PEMEHHBIMM, IPHUMEPHI
peuieHusl ypaBHEHHU B LENbIX YUCIIAX.

Cucrema ypaBHEHMH ¢ JByMs NepeMEHHbIMU. PaBHOCMIBHOCT cucTeM. CUCTEMBI JBYX JIMHEHHBIX
YpaBHEHUH € IByMs NEPEMEHHBIMH; PEIICHHE IOJICTAHOBKOM M ciloKeHueM. [IpumMepsl peiieHus cucrem
HEJIMHEUHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 3aj1a4 alNredpandeckum crocoOom.

JlekapToBbl KOOpAMHATHl Ha IUIOCKOCTH. ['paduueckas WHTepHpeTanys ypaBHEHUS C ABYMS
nepeMeHHbIMH. ['paduk nMuHENHHOro ypaBHEHHUS C ABYMS IIEPEMEHHBIMH; YTJIOBOW KOG UIMEHT MPsIMOK;
yCJIOBHE TAapaIeIbHOCTH TpsAMBIX. [paduku npocTeHIIMX HEIMHEHHBIX YpaBHEHMH: mapabona,
runepoosa, OKpy)HocThb. ['padmyeckas MHTepIpeTalus CUCTEM YPaBHEHUH C IBYMS IEPEMEHHBIMH.
HepaBencrBa. HucinoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTtBo ¢ onHON mnepeMeHHOM. PaBHOCWMIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C
onHou nepemeHHoi. KBagparHsie HepaBeHCcTBa. CUCTEMBI HEPABEHCTB C OJTHON NIEPEMEHHOM.

DYyHKIUH.

OcHoBHbIe NMOHATHA. 3aBUCUMOCTh Mexay BenuunHamu. [lonarue ¢ynxuuu. OOnacTb ompeneneHus
MHOeCTBO 3HaueHui Qynkuuu. Crocoos! 3aaanus ¢pyHkuu. ['paduk dynkiuu. CBolcTBa QYHKIIMH, UX
otoOpaxkenne Ha rpaduke. [[pumeps! rpaKoB 3aBHCUMOCTEH, OTPaKAIOLINX PEaTbHBIE IPOIIECCHI.
Yucaosble pyHkuun. OyHKINN, ONKUCHIBAIOIINE MIPAMYIO U 00paTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduku u cBoiictBa. JInneitnas Gynkuus, e€ rpaduk u cBorictBa. KBanparnunas Gpynkuus, e€ rpapuk
u cBoiictBa. CTeneHHbl (PYHKIMU C HaTypaldbHBIMU IOKazareidsMu 2 u 3, uxX rpaduku U CBOWCTBA.
Ipaduxn pynxmmii y = vVx ,y=Vx,y =[X|.

YucioBbie N0CJIeJ0BATEJIbHOCTH. [lonsiTue YUCJIOBOM MOCJIEI0BATEIBbHOCTH. 3anganue
MIOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (POPMYIION N-ro wieHa.

Apudmerndeckass U reomerpuyeckas nporpeccund. Popmynbl n-ro uieHa apupMETHUECKOH H
T€OMETPUUYECKON TPOrPECCHl, CYMMBI TIEPBBIX N-X WIEHOB. M300pakeHne 4ieHOB apuPMETHYECKON U
T€OMETPUYECKON ITPOrPECCUN TOYKAMHU KOOPAUHATHOM IIOCKOCTH.

BeposATHOCTHL U CTATHCTHKA.

OnucaresibHasi ctaTucTUKA. [IpencraBnenne naHHBIX B BUJE TaOnull, nuarpamm, rpaduxos. CioydaitHas
M3MEHYUBOCTh. CTaTUCTUYECKUE XapaKTEepUCTUKU Habopa JaHHBIX: CpelHee apupMeTHuecKoe, MeauaHa,
HauOoJblIee U HaMMEHblIee 3HaYeHus, pa3Max. [IpeacraBienne o BBIOOPOYHOM HCCIIeI0OBaHUU.
Cay4aiinble coObITHSI M BePOSITHOCTB. [loHATHE O CilydaliHOM ombITe U ciydyailHOM coObITHH. YacTtoTa
ciyyailHoro  coObiTusa.  CTaTUCTMYECKMM  TOAXOA K  MOHATHIO  BEpOSTHOCTH.  BeposdtHocTH
MIPOTHBOMOJOXKHBIX COOBITHN. He3zaBucumbie COOBITHA. YMHOXKEHHE BeposiTHOCTEeH. JlocToBepHBIE U
HEBO3MOXHbIE cOOBITHsA. PaBHOCHIIBHOCTE cOObITHIA. Kitaccuueckoe onpeneneHne BEpOSITHOCTH.
KomOunaropuka. Perenne KOMOMHATOPHBIX 3a7a4 mepedopoM BapuaHToB. KoMOWHATOpHOE MpaBHIIO
yMmHOxeHus. [lepecTaHOBKM U akTOpHal.

Jlornka u MHOKecTBA.

TeopeTnko-MHOXKECTBEeHHbIE TOHATHSI. MHOXECTBO, 3JEMEHT MHOXKECTBA. 3aJaHUE MHOMKECTB
MEPEYUCIICHUEM D3JIEMEHTOB, XapaKTePUCTUUYECKUM CBOMCTBOM. CTaHIapTHbIE 0003HAYEHUS YHCIOBBIX
MHOXkecTB. Ilycroe MHOXecTBO M ero oOo3HaueHue. [loamuokecTBO. OObEeIUMHEHHE U TEepecedeHue
MHOXECTB, Pa3HOCTb MHOKECTB.

NnmrocTpanust OTHOMIEHUI MEXITY MHOKECTBAMH C OMOIIBIO TUarpaMm Dusiepa-BenHa.
JJieMeHThI JIOrukH. [IoHsITHE O PaBHOCUIBHOCTH, CJIE€JOBAHUH, YIIOTPEOIECHUH JIOTHUECKUX CBS30K eciu

.., MO ..., 8 MOM U MOALKO 8 MOM Cllyyae, TOTHUECKUE CBA3KU U, UTU.

MaremaTuka (reomerpus) 7-9 Kiaccol

HayanbHble NOHATHSA U TEOPEMBI T€OMETPHUH.
Bo3HukHOBEHHE TeomeTpuM U3 NpakTHKU. [loHATME O TIeOMETPUYECKOM MECT€  TOYEK.
MHuoroyroiasHuKu. OKpyXHOCTb M Kpyr. HarmsinHble mpencTaBieHMsl O IMPOCTPAHCTBEHHBIX TENax:
KyOe, nmapajienenunene, npusMe, nupamuyse, mape, chepe, Konyce, nuiauHiape. [Ipumepsl cedeHuit.
IIpumepsl pa3BepTOK.



TpeyroabHuk. [IpsMoyronbHbie, OCTPOYTOIbHBIE, U TYMOYTOJIbHBIE TPEYTOJbHUKHI. 3aBUCUMOCTh MEXY
BEIMYMHAMU CTOPOH M VyIJIOB TpeyroidbHuka. Teopema @aneca. Ilogobue TpeyroibHHUKOB,
kod(pdurment mnomodbus. CuHyC, KOCHHYC, TAaHTEHC, KOTAHTEHC OCTPOTO YIJIa MPSMOYTOJIHHOTO
TpeyroinbHuka 1 yriaoB or 0° go 180°; mpuBeneHue K octpomy yriy. PemieHue mpsMoOyrojbHBIX
TPeYroJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOpPMyIibl, CBS3BIBAIOIINE CHUHYC,
KOCUHYC, TAHI'€HC, KOTAHI€HC OJHOI0 M TOro K€ yriia. TeopeMa KOCMHYCOB M TEOpPEMa CHHYCOB;
MpUMepbl WX MPUMEHEHUs I BBIUMCICHUSI DJIEMEHTOB TPEYrojbHUKA. 3amedareibHble TOYKU
TPEYroJbHHUKA: TOUKH MEPECCUCHUs CEPEIUHHBIX NEPIICHANKYIISPOB, OUCCEKTPUC, MEHAH.

YeTpipexyrojbHuK. Tparnenus, cCpeHss JIUHUS Tparelunun; paBHOOeApEeHHAs Tpaneiusl.

MHoroyrojbHuKku. Brpinyknsle MHOroyronbHukd. CymMMa  YIVIOB  BBIIYKJIONO MHOTOYI'OJIbHUKA.
Brnucannble v onrcaHHble MHOTOYTOJBHUKH. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxkpyxHoctb M kpyr. Llentp, paguyc, nuamerp. [yra, xopna. Cekrtop, cermeHT. lleHTpanbHbIN,
BIIMCAHHBIM Yroj; BeJIMYMHA BIKMCAHHOrO yriia. B3aummHOe pacmnosioxkeHue NpsMOd U OKPYKHOCTH,
08yx okpyoicHocmeti. KacarenbHas U ceKymasi K OKPYKHOCTH, PABEHCTBO KacaTeIbHbIX, IPOBEACHHBIX
u3 ogHoi Touku. OKpPYKHOCTh, BIMCAaHHAas B TPEYrOJbHUK, U OKPYKHOCTh, OMHCAaHHAs OKOJIO
TpeyrojbHUKa. BriucaHHble U ONUCaHHBIE YETHIPEXYTOJIbHUKU. Bnucanmnvlie u onucanmvie
OKDYAHCHOCIU NPABUTILHO20 MHO20Y20IbHUKA.

H3mepenue reomerpuueckux BeauunH. [nuna ayru. I'pagycHas mepa yriia, COOTBETCTBUE MEXKAY
BEJIMYMHON yrma ¥ JUIMHOM JAyrd OKpyxkHocTu. [loHsATHe O TUIoOmagu IUIOCKUX — uryp.
PaBHOCOcTaBneHHble U paBHOBenukue  ¢urypol. [lnomaas  npsmoyronbHuka. Ilinomans
napajuiefiorpaMma, TPEeyrojbHUKa U Tparneuuu (ocHOBHbIE (opmyibl). DOpMyIbl, BbIpaKarollne
IUIOU[a/lb TPEYroJbHUKA: 4Yepe3 JBE CTOPOHBI U YIOJI MEXIYy HHUMH, uepe3 nepumemp u paouyc
snucanHou oxpysjcnocmu, gopmyna Iepouna. Ilnowaov uemwvipexyzonvruuxa. Ilnomane kpyra u
mwiomanb cekropa. CBs3b MEXIY IUIOMAIIMU MOA00HBIX (uryp. O0bem Tema. Dopmynsl 0ObeMa
MPSIMOYTOJIBHOTO NapajuieNenunena, Kyoa, mapa, HUIMHApPa U KOHYcA.

BekTopsl.

Bekrop. Jlnmuna (Monyns) BekTopa. Koopaunatel BekTopa. PaBeHcTBO BekTOpoB. Omepanuu Hax
BEKTOpPaMM: YMHOKEHUE Ha YHCIIO, CIOKEHUE, pa3lodceHue, CKaIsIpHOe POU3BEICHUE. YTOI MEXKIY
BEKTOpaMH.
I'eomeTpuueckue npeodpazoBaHus.
Ilpumepvr osuicenuti gueyp. Cummempus ¢hueyp. Ocesas cummempus u napaiieibHulil NepeHoc.
Ilosopom u yenmpanvnas cummempus. Ilonamue o comomemuu. Ilooobue gueyp.

ITocTpoeHust ¢ MIOMOLIBIO HUPKYJISI U JTHHEHKHU.
Ilocmpoenue npaunbHbIX MHO20)20IbHUKOS.

I1l.TemaTuuyeckoe miaHupoBaHue
MartemaTnka 5-6 Kiaccol

5 knacc
Ne i/ | Tema Komnuectso | Kon-Bo
4acoB KOHTPOJIbHBIX
pabot
1 HatypanbHble uncia 1 nKaibsl 16 1
2 CrnosxeHue M BhIYUTaHWE HATypaJIbHbIX YHCell 21 2
3 YMHOKEHHUE U I€JIEHNE HATypaJIbHBIX YUCEIl 23 2
4 ITmomanu 1 00BEEMBI 13 1
5 OOBIKHOBEHHBIE APOOH 22 2
6 Hecaruunbie apoOu. CrokeHHEe W BBIYUTAHUE JECATUYHBIX | 15 1
npoOei
7 YMHOXEHHE U JIeIeHUE TeCITUYHBIX Apo0eit 26 2
8 NHCTpyMEHTHI JUTsl BRIYMCIICHUN U U3MEPECHUIN 18 2
9 [ToBTOpEeHME 16 1
Bcero 170 14

6 Knacc



Ne /it | Tema KonnuecTBo yacos
1 JleauMocCTh dncel 20
2 CroxeHre ¥ BRIYUTaHuE APOOEH ¢ pa3HBIMHU 3HAMEHATEISIMU 22
3 YMHOXEHUE U IeJIeHHe OOBIKHOBEHHBIX APOOCi 32
4 OTHO1IEHNS U IPONIOPLIUU 20
5 [TonoxuTenpbHbIE M OTPHUIATEIIBHBIC YUCIIA 12
6 CroxeHue ¥ BBIUNTaHUE NOJ0KUTEIbHBIX U OTPULIATENbHBIX yncen | 12
7 YMHOXKEHHUE U JeJIeHUE MOJIOKUTEIbHBIX U OTpULIATENbHBIX uricen | 13
8 Pemenue ypaBHeHUI 15
9 KoopauHaTsl Ha MI0CKOCTH 12
10 IToBTOpEeHNE 12
Bcero 170
Martemaruka (anredpa) 7-9 kiaaccol
ajreopa 7 kiacc
Neni/n | Tema Kon4ecTBo yacoB | Koa-Bo
KOHTPOJbHBIX
padoTr
1 BripaxkeHusi, TOXK/1€CTBa, ypaBHEHUS 22 2
2 OyHKINH 11 1
3 CreneHb ¢ HaTypalbHbIM NOKa3arenem | 11 1
4 MHorousneHsl 17 2
5 DopmyIbl cokpaméHHoro ymHoxenus | 19 2
6 CucreMpl TMHENHBIX YpaBHEHUN 16 1
7 IToBTOpenue kypca anreOpsl 7 knacca | 6 1
Htoro 102 10
ajreopa 8 kiaacc.
Neni/n | Tema KO0JIH4ecTBO | K0JI-BO KOHTPOJILHBIX
4acoB padot
1 IToBTOpeHue Kypca anreOpsl 7 Kinacca 2
2 PanmonansHbie 1pobu 23 2
3 KBanpaTtHble KopHU 19 2
4 KBanpaTHble ypaBHEHUS 21 2
5 Hepasenctpa 20 2
6 CreneHb ¢ 11eTBbIM MOKa3aTesieM. DJIeMEeHThI cTaTUCTUKY | 11 1
7 IToBTOpeHmne Kypca anreOpsl 8 Kitacca 6 1
Wtoro 102 10
aaredpa 9 kiaacc.
Neni/n | Tema KOJIMY€ECTBO Koxa-Bo
4acoB KOHTPOJbHBIX
padoT
1 KBanpatuunas ¢pyHxius 25 2
2 YpaBHEHMsI U HEPABEHCTBA C OJJHOM NEPEMEHHOMN 15 1
3 YpaBHEHUS ¥ HEPAaBEHCTBA C IBYMsI TepeMeHHbIMU | 12 1
4 Apudmernueckas M reoMmeTpuueckas nporpeccuu | 15 2
S) DneMeHTHl KOMOMHATOPUKU U TEOPUHU 14 1
BEPOATHOCTEI
6 IToBTOpenue kypca anreOpsl 9 kinacca 21 1
Htoro 102 8

MaremaTuka (reomerpusi) /-9 kiaaccbl




7 KJ1acc

Ne TeMa Koaunuectso Koua-Bo
n/m 4acoB KOHTPOJIbHBIX
pador

1 HauanpHbie reoMeTpruecKue CBEICHUS 11 1

2 TpeyrosibHUKH 18 1

3 [TapannenpHbIe psMbIC 13 1

4 CooTHoIIEHNS MEX1y CTOPOHAMU U YIJIaMu 20 2
TPEYroJbHUKA

5) IToBTOpenue 6 1

BCET0 68 6

8 Kknacc

Ne mi/m | Tema KonuuectBo Ko0J1-B0O KOHTPOJIbHBIX

4acoB pabot

1 IToBTOpEeHNE 2

2 UYeThIpEXyroJbHUKH 14 1

3 ITnowane 14 1

4 [lono6HbBIE TPEYTOJILHUKH 20 2

5 OKpYy>XHOCTb 16 1

6 IToBTOpEeHNE 2

BCETO 68 3)

9 knacc

Ne i/ | Tema KonunuecTBo Koa-Bo

9acoB KOHTPOJIbHBIX
pador

1 IToBTOpEHME Kypca reoMeTpuu 7-8 Ki1accoB 2

2 BekTopsl 12 1

3 Meroa koopAnHAT 10 1

4 CooTHOIIEHNsT MEXIy CTOpoHaMH U yriamu | 12 1
TpPEYroJbHUKA. CkamnsipHoe MIPOU3BEICHUE
BEKTOPOB

5 JUIMHa OKPY>KHOCTH M IIJIOLIA/Ib KpyTra 13 1

6 JIBrokeHUs 10 1

7 IToBTOpenue 8 1

BCETO 68 6




