MynuuunaisHoe 61opkeTHoe obueobpasopaTensHoe yupexkieHHe I.0. TombaTT!H
«IlIxona Ne 79 umenu [1L.M. Kanununa»

PACCMOTPEHA [MPHHATA __ YTBEPKJIEHA
HA JACCAAHHM METOJHYECKOrD Ha 3aCeAaHH /, TS AMPEKTOPOM
ofbeauHeHus yunreneit guiuxo- Menarormygéckoro——. . MBY «lllxona Ne79»
MATEMaTHYCCKOrO LMK cosera [is/ v N2 Tapacosa M.A.
IMpotpkoa No 1 or 26.08.2020 r. [Mporoxgs 2 Mb- ¥
/?71/ Tepebunosa C.A. ot 31.08.20 P L0 Tprkas Ne 169-2-04 ot 31.08.2020
\ : ‘.\ “ : "\ -.. J
‘ \‘\ — " 4
\k . g > .:/

Pabouyas mporpamma
«Anredpa»

(0OCHOBHOE 00111ee 00pa30BaHuUE)

CocraBuiu:
Tepebunora C.A. yuuTeabr MaTeMaTHKHA , PYKOBOJIUTEIb METOIUUYECKOT0 O0bEIMHCHUS
yauTeNeH GU3NKO-MaTeMaTHISCKOTO IUKJIIa

[umkanoBa H.A. yunTenb MaTeMaTHKU



PaGouas mporpamma yaebHOTO TipenmeTa «Anredpay (0CHOBHOE o01iee oOpa3oBaHUE)
pa3paboTaHa Ha OCHOBE:

— DyHIAMEHTAIBHOTO SJIpa COAep KaHus O0IIEro 00Opa3oBaHMsl.

— ®@egepabHOTO TOCYJApCTBEHHOTO 0Opa30BaTENbHOIO CTaHJApTa OCHOBHOTO  OOIIETo
oOpa3oBaHUsI.

— IIpumepHO#i 0CHOBHO 00pa30BaTEIbHOM MPOrpaMMBbl OCHOBHOTO 00IIer0 00pa3oBaHusl.

—  VYMK Temsxosckoro C.A. /Anreopa. COOpHUK pabouux mporpaMM. 7-9 KIIacchl: MOCOOUE IS
yuutenei oOmeoOpa3oBatenbHbix yupexxaenuid. CocraButens T. A. Bypmucrpoa. M.:
[Ipocsemenue/.

1. IInanupyemble pe3yJIbTaThl OCBOCHHUSI Y4eOHOI0 npeaMeTa «AJiredpa»

N3y4yenne npeametHoii 001acTu «MaTemMaTuka 1 ”HPOPMATHKA» T0ZKHO 00eCTIeYnTh:
OCO3HAaHHUEC 3HAUCHUA MaTEMAaTUuKU U I/IH(bOpMaTI/IKI/I B HOBCCI[HCBHOfl JKHN3HHU 4YCJIOBCKA,
(¢bopMHUpOBaHHME TPEACTABICHUI O COLUAIbHBIX, KYJIbTYPHBIX WU HCTOPUYECKUX (aKTOopax

CTAHOBJICHUS MaTeMaTHIECKOH HAayKHU,

IIOHUMAHUEC POJIN HHq)OpMaHHOHHBIX IpouecCoOB B COBPEMCHHOM MHUPCE;
dhopMupoBaHHE TPEICTABICHUNA O MaTEeMaTHKE KaK 4YacTH OOIIEYeIOBEYECKONW KYIbTYpHI,

YHHUBCPCAJIbHOM A3BIKE HAYKH, ITO3BOJIAIONIEM OIMUCBIBATE U U3Yy4YaTh PCAJIbHBIC IIPOUCCCHI U ABJICHU 4.
B pesynbrare u3zyuenus npeaMmeTHor obnactu «MaremaTuka U MHGOpMaTHKa» 00ydarouIuecs

Pa3BUBAIOT JIOTHYECKOE U MAaTEMATHIECKOE MBIIIICHHE, MTOTYYAl0T MPEICTABICHHE O MAaTEeMaTHIECKIX

MOJIENISIX; OBJIAJICBAIOT MaTEMAaTHYECKIMHU PACCYKICHHUSIMH,
ydaTrca NPpUMCHATH MATEMATUYCCKHUE 3HAHUA IIPU PCHICHUH PAa3IMYHBIX 3aJa4 W OLCHUBATH

IMOJIYYCHHBIC PE3YJbTaTbl; OBJIAACBAIOT YMCHHAMHU PCHICHUSA y‘—Ie6HI)IX 3aga4, pa3BUBaKOT

MaTEMAaTUYCCKYIO HHTYUIUIO, ITOJTY4YarOT IMPEACTABICHUC 00 OCHOBHBIX I/IH(i)OpMaHI/IOHHBIX mponeccax

B PEATBHBIX CHUTYaIHSX.

IIpenmeTHble pe3yjbTaThl M3y4YeHUs NpeAMeTHON oOjsacTu «MaremaTuka U MHPOPpMATHKA»
HOJIZKHBI OTPAXKATH:

1) dopmupoBaHue TPEACTABICHUN O MaTeMaTHKe KaK O METOJC MO3HAHUS JCHCTBUTEIBHOCTH,
MO3BOJISIFOIIEM OTHMCHIBATh U U3y4aTh pealbHbIE MPOLECCH U SIBICHUS:

OCO3HAHHE POJIM MaTeMaTUKU B pa3BuTHH Poccuu u Mupa;

BO3MOXHOCTh IIPUBECTH MPUMEPHI U3 OTEYECTBEHHON M BCEMUPHOI HMCTOPUHM MaTeMaTUYECKUX
OTKPBITHI U UX aBTOPOB;

2) pa3BuTHE yMEHHH paboTaTh ¢ Yy4eOHBIM MAaTEMAaTHUYECKMM TEKCTOM (aHAJIU3HPOBATh,
U3BJIEKATh HEOOXOAUMYIO HH(POPMAIMIO), TOYHO M TPAMOTHO BbIPa)KaTh CBOU MBICIIH C MPUMEHEHUEM
MaTeMaTH4eCKOW TEpPMUHOJIOTMM M  CHMBOJIMKH, IPOBOJUTH KiIaccH(UKAlMM, JOTHYECKHE
000CHOBaHHUS, JOKA3aTEILCTBA MATEMATUUECKUX YTBEPKICHHI:

OIICPHUPOBAHUC INOHATHUAMU: MHOXXECTBO, QJICMCHT MHOXXCCTBA, IIOAMHOXKECTBO,
NpUHAJIC)KHOCTb, HAXO0XIACHUC IICPCCCUCHUA, O6L€,I[I/IH6HI/I$I IIOJMHOXKECCTBA B HpOCTCfIIHPIX
CUTYyallUAX;

pelieHue CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha BCE apu(METUUECKHUE JICHCTBHS;

MIPUMEHEHHE CIOc00a MOMCKa PelIeHHs 3a/1a4i, B KOTOPOM PacCyKJICHHUE CTPOUTCS OT yCIOBHS
K TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBUIO;

COCTaBJICHHE IUIaHA pEIICHUs 3aJaud, BBIJICJICHUE JTallOB €€ pelIeHUs, HHTEeprpeTaIus
BBIUHCIIUTENBHBIX PE3YIBTATOB B 3a/1a4€, UCCIIEI0BAHUE MTOJYYEHHOI'O PEIICHUS 3a0a4H;

HAaXO0XJEHUE IPOLEHTa OT YMCJIA, YKUCIA MO IMPOLEHTY OT HEro, HaxOKJICHUS IMPOLEHTHOIO
OTHOIIIEHUE JBYX YHUCEJ, HAXO0XJCHUS IPOLEHTHOIO CHWXEHHS WM IPOLEHTHOIO IOBBILICHUS
BEIIMUMHBI;

pELIEHHE JIOTUYECKUX 3a/a4;

3) pasBuUTHE TPEIACTABICHHA O YHUCIE W YHUCIOBBIX CHUCTEMax OT HATYPaJIbHBIX JO
JICMCTBUTEIBHBIX YMCEN; OBJAJACHUE HAaBBIKAMM YCTHBIX, IUCBMEHHBIX, HWHCTPYMEHTAJIbHbBIX
BBIUMCIICHUM:



OTICPUPOBAHME TIOHATUSMHU: HATypaIbHOE YHUCIO, IEJI0€ YHCIIO, OOBIKHOBEHHAs JpOOb,
JecsITUYHas APoOb, CMENIAHHOE YUCIIO, PAIMOHATFHOE YHCIIO, UPPAMOHAIEHOE YUCIIO;

WCI0JIb30BaHNE CBOMCTBA YUCEI U 3aKOHOB apU(METHICCKUX OIEPAINIA ¢ YHCIIaMU TPU
BBITIOJTHEHUH BBIYUCIICHUN;

KCIIOJIb30BAHKE MPU3HAKOB JEIUMOCTH Ha 2, 5, 3,9, 10 nipu BBINOJHEHUN BEIYUCICHHUN U
pelIeHuN 3a/1a4;

BBITIOJTHEHUE OKPYTJICHUS YUCET B COOTBETCTBUU C IPABUIIAMU;

CpaBHEHHUE YHUCET;

OIICHUBAHUE 3HAUYCHMSI KBAJIPATHOTO KOPHSI U3 TIOJIOKUTEIILHOTO 1IEJIOT0 YHCIIa;

4) oBiajeHWE CHUMBOJBHBIM SI3BIKOM aireOphl, MPUEMaMH BBIMOJHEHHS TOXICCTBEHHBIX
peoOpa3oBaHmii BBIPAKCHUN, PEIICHUS YpPaBHCHUH, CHCTEM YpaBHEHWH, HEPABCHCTB M CHCTEM
HEPABEHCTB; YMEHMsI MOJICIUPOBATh pEabHbIE CHUTyallUM Ha s3bIKe anreOphl, HCCIEA0BaTh
MOCTPOCHHBIE MOJIETIM C MCIOJIb30BAaHUEM ammnapara ainreOpbl, HHTEPIPETUPOBATH TMOJTYyUYECHHBIN
pe3ynbTar:

BBITIOJTHEHUE HECJIOKHBIX TTPEOOPa30BaHUM /sl BRIYMCICHUS 3HAUSHUM YHCIIOBBIX BBIPAKECHUH,
COJIEpXKAIUX CTETICHH C HAaTypaJIbHBIM MOKA3aTeNIeM, CTETICHH C IEIbIM OTPHIIATEIILHBIM MTOKa3aTelIeM;
BBITIOJTHEHUE HECJIOKHBIX TTPEOOPa30BaHUM LIEIIBIX, TPOOHO pallMOHATBHBIX BRIPAKCHUN U

BBIPAKEHUI C KBaJpPAaTHBIMU KOPHSIMH; PAaCKphIBaTh CKOOKHU, MPUBOIUTH MOJOOHBIE ClIaraeMele,
WCIIOJIb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXKECHHUS;

pereHue JUHEHWHBIX M KBaJpPaTHBIX YPaBHEHWW W HEPABEHCTB, YpaBHEHWW W HEPABEHCTB
CBOJISIIIINXCA K JIMHEHHBIM WJIM KBaJIpaTHBIM, CHCTEM YpaBHEHHW W HEPABEHCTB, H300paKCHHE
pELIeHNIT HEPABEHCTB 1 MX CUCTEM Ha YMCIIOBOU MPSIMOI;

5 oBnageHHe CHCTEMOW (YHKIHOHAIBHBIX MOHATHH, pPa3BUTHE YMEHHS HCIIOJIb30BaATh
(GhyHKIIMOHATBHO-TpaduecKre MPeICTaBICHUs I PEIISHUs PAa3IMYHbIX MAaTEMaTUYECKUX 3a/1ad, TS
OTIMCAHUS U aHATN3a PEATbHBIX 3aBUCHMOCTEH:

OTIpeieJICHUE MOJIOKEHUS TOUKH TI0 €€ KOOpAHATaM, KOOPJAUHATHI TOYKHU TI0 €€ TMOJIOKEHUIO Ha
IIJIOCKOCTH;

HaxoXJeHue no rpaduky 3HaueHUd (yHKIUHU, 00NACTU OMpENesieHUs], MHOKECTBA 3HAYCHHUI,
HyJnel (QYHKIUM, TPOMEXKYTKOB 3HAKOMOCTOSIHCTBA, MPOMEXKYTKOB BO3pacTaHHs W yOBIBaHMS,
HauOOJIBIIIETO U HAMMEHBIIIETO 3HAYCHUS (DYHKIINU;

MocTpoeHue rpaduka JUHEHHON 1 KBaIpaTUIHON () YHKIIHIA;

ornepupoBaHne Ha 0a30BOM YypPOBHE TMOHATUSAMHU: TIOCIEIOBATEILHOCTh, apudmMernyeckas
MIPOrpeccusi, FTEOMETPUUYECKAs IPOTPECCHs;

WCIIOJIb30BAHUE CBOWCTB JIMHEHHON M KBaApaTHUYHOW (YHKIUKA W WX T'PapUKOB IMPHU pEUICHUU
3a/1a4 U3 IPYrux y4yeOHbIX MIPEIMETOB;

6) OBIaICHHE TEOMETPHUYCCKUM SI3BIKOM; Pa3BUTHEC YMEHHS HCIIOJIb30BaTh €ro Ui OMUCAHHSI
MIPEeIMETOB OKPYKAIOIIET0 MHUPA; Pa3BUTHE IMPOCTPAHCTBEHHBIX INpEACTaBICHUM, M300pa3uTEIbHbBIX
YMEHUM, HABBIKOB FT€OMETPUUECKUX MOCTPOECHUM:

ONepUpoOBaHUE TOHATUAMU: (urypa, TOUKa, OTpPE30K, NpsMas, Jy4, JOMaHas, Yrod,
MHOTOYTOJIbHUK, TPEYTOJIbHUK M YETBIPXYTOJbHUK, MPSIMOYTOJIbHUK U KBAJApaT, OKPYKHOCTb U KpPYT,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo, map; n3o0paxeHne u3y4aeMblX GUTYp OT PYKH U C TOMOIIbIO
JIMHEWKH U LUPKYJIS;

BBITIOJTHEHUE M3MEPEHHUsSI IJIUH, PACCTOSHUM, BEJIMYUH YIJIOB C MOMOILIBK) MHCTPYMEHTOB IS
WU3MEPEHUH JIUH U YIJIOB;

7) ¢dopmMupoBaHHE CHCTEMAaTHUECKMX 3HAaHMA O IUIOCKHX (UIypax H HMX CBOMCTBax,
MPEACTABICHUN O NPOCTEHIINX NPOCTPAHCTBEHHBIX TeNax; pPAa3BUTHE YMEHUN MOJEITUPOBAHMS
peanbHBIX CUTYalluid Ha SI3bIKE T€OMETPHUHM, MCCIEIOBAHUSA MOCTPOEHHOW MOJENIU C MCHOJIb30BaHUEM
TeOMETPHUYECKUX MOHATUI U TeopeM, amnrmapara anreOpbl, pelieHus: TeOMEeTPUUECKUX U MPAKTUYECKUX
3a/1au:

omepupoBaHre Ha 0a30BOM YpOBHE MOHITUSIMH: PAaBEHCTBO (PUTYp, MapalIeNbHOCTh U
MEePIEHIUKYISIPHOCTD MPSMBIX, YTIIbl MEXAY MPAMBIMH, IEPIEHIUKYIISAP, HAKIIOHHAS, TPOCKINUS;

MPOBEICHUE 10KA3aTEIbCTB B TEOMETPUH;

omepupoBaHre Ha 0A30BOM YPOBHE MOHATHSIMH: BEKTOP, CYyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOPA HA YUCJIO, KOOPJAUHATHI Ha MIIOCKOCTH;



pelieHne 3a/1ad Ha HAXOXJICHHWE INeOMETPUYECKHX BEIMYUH (JJIMHA U PACCTOSHUE, BEIUYHMHA
yria, Iiolaas) no oopasiam Wik alropuTMaM;

8) oBiazeHHe MPOCTEHIIUMH CrIOCOOAMH MPEICTABICHHUS M aHAINW3a CTATUCTUYCCKUX JaHHBIX;
(dbopMHUpOBaHHE TPEACTABICHUNH O CTATHCTUYCCKUX 3aKOHOMEPHOCTSX B pEATbHOM MHpPE U O
Pa3IMYHBIX CIMOCO0aX WX M3YYCHHS, O MPOCTEHIINX BEPOSTHOCTHBIX MOJENSIX; Pa3BUTHE yMEHUUH
W3BJICKATh MH(OPMAIIMIO, TPEJICTABICHHYIO B Ta0JMIaX, Ha Iuarpammax, rpadukax, OMUCHIBaTh U
AQHAJIM3MPOBATh MACCHBBI UYHCJIOBBIX JAHHBIX C IOMOIIBIO IMOAXOMSANIUX CTATUCTHYCCKHUX
XapaKTePUCTHK, HWCIOJIb30BAaTh IOHUMAHUE BEPOSTHOCTHBIX CBOMCTB OKPY)KAMOIIUX SIBICHUH IPU
MPUHATHH PELICHUMN:

(hopMHpOBaHKE TPEJCTABIICHUS O CTATUCTUICCKUX XaPaKTCPUCTUKAX, BEPOSTHOCTH CIIy4aHHOTO
COOBITHS,

pelIeHrne MPOCTEHINX KOMOMHATOPHBIX 3a/1a4;

OTIpe/IeNIEHUE OCHOBHBIX CTATUCTUYECCKUX XapaKTEPUCTHUK YHUCIIOBBIX HA0OPOB;

OIICHUBAHHE W BBIUYMCIICHHE BEPOSTHOCTH COOBITHS B MPOCTEUIITNX CITydasiX;

HaJIMYUE TMPEACTABICHUS O POJM MPAKTHYCCKHA JOCTOBEPHBIX W MAJIOBEPOSTHBIX COOBITHIA, O
POJTH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX;

YMEHHE CPaBHHBATh OCHOBHBIC CTAaTHCTUYCCKUE XApPAKTEPHCTHUKH, TOJIydCHHBIC B IpOIlecce
PEIICHUS IPUKIIATHON 3a/1a4¥, U3YICHUS PEATLHOTO SIBJICHUS,

9) pa3BuTHE yMEHHI MPUMEHSTH U3YUCHHBIC TIOHATHS, PE3YJIbTAThl, METO/bI JJIS PEIICHUS 3a71a4
MPAKTUIECKOTO XapaKTepa M 3a7a9 U3 CMEKHBIX JUCIUIUIMH C UCTIOJIL30BAaHUEM MPU HEOOXOJMMOCTH
CIPABOYHBIX MAaTEPHAJIOB, KOMIIBIOTEPA, TOJIH30BATHCS OIEHKOW W NMPUKHUIKON MPH MPAKTUICCKHX
pacuerax:

pacro3HaBaHHe BEPHBIX M HEBEPHBIX BHICKA3bIBAHHIA,

OIICHUBAHHE PE3yJIHbTATOB BEIYHCIICHUI IPU PEIICHUH MTPAKTUICCKHUX 3a7a4;

BBITIOJTHEHUE CPABHEHUS YHCEI B PEATbHBIX CUTYAIIHSX;

WCITI0JIb30BaHNE YHCIIOBBIX BRIPAKCHUH TIPU PEIICHUH MPAKTHYSCKUX 3aJ1a4 U 33]1a9 U3 IPYTHX
Y4E€OHBIX MPEIMETOB;

pelIeHre MPaKTUYEeCKUX 3a7a4 C MPUMEHEHUEM MPOCTEUIITNX CBOICTB QUTYp;

BBITIOJTHEHUE TIPOCTEHIITNX MTOCTPOCHUM U U3MEPEHUI HAa MECTHOCTH, HEOOXOIUMBIX B peaTbHON
KU3HU;

10) ¢dopmupoBanre HHGOPMANMOHHON M AITOPUTMUYECKON KYJIBTYPhI; (OPMHpPOBAHUE
MIPEJICTaBJICHUS] O KOMIIbIOTEpE KaK YHHUBEPCAIIbHOM yCTpOWCTBE 00pabOTKH MH(OpMAINK; pa3BUTHE
OCHOBHBIX HABBIKOB M YMEHUN HCIIOJIb30BAHUS KOMIIBIOTEPHBIX YCTPONCTB;

1) ¢dopmupoBanue mpeACTaBICHUS 00 OCHOBHBIX HM3Yy4aeMbIX MMOHATHIX: HHGPOPMAIHS,
QJIITOPUTM, MOJIEIIb - U UX CBOMCTBAX;

12) pasBuTHE QITOPUTMUYECKOTO MBIIUICHHS, HEOOXOAUMOrO Ui MPO(EeCCHOHATBHOM
NEeSITeIbHOCTH B COBPEMEHHOM OOILECTBE; pa3BUTHE YMEHHI COCTAaBUTh W 3allMCaTh AJITOPUTM IS
KOHKPETHOTO  HCIOJIHUTENS; (OPMUpOBAHHWE 3HAHUW 00 aJIrOPUTMUYECKUX KOHCTPYKIIMSIX,
JIOTUYECKUX 3HAYEHUSX W OIEpalusiXx; 3HAKOMCTBO C OJIHUM U3 A3BIKOB IMPOTrPAMMHPOBAHUS U
OCHOBHBIMH aJITOPUTMUYECKUMU CTPYKTYPAMH - TMHEHHOM, YCIIOBHOM U LIUKIINYECKOH;

13) dopmupoBanue ymeHHi GOpPMATH3AUK U CTPYKTYPHUPOBAHUS HH(POPMAIMH, YMEHHSI
BBIOMpATh CMOCOO MPEICTAaBIIEHUSI JaHHBIX B COOTBETCTBHM C IOCTABJICHHOM 3ajaueil - TaOIMIIBL,
CXeMbl, Tpaduku, aUarpaMmbl, C HCIOJB30BAHUEM COOTBETCTBYIOIIUX IPOTPAMMHBIX CpPEJICTB
00pabOTKHU TaHHBIX;

14) ¢dopmupoBaHHEe HABBIKOB W YMCHHH 0€30MACHOTO W IEIECOO00PA3HOr0 MOBEACHHS IPH
paboTe C KOMIBIOTEPHBIMH TporpaMmMamMu W B VHTepHeTe, yMeHHUs COOMOJaTh HOPMBI
MH(OPMALIMOHHON YTHKU U MPaBa;

15) st crenbIX ¥ CITa00BUAAIINX 00YYarOIHXCSI:

BIIaJICHHE MTPABHJIAMH 3aMMCU MaTeMaTUYECKUX (POPMYIT U CHEIUAIbHBIX 3HAKOB pelbe(hHO -
TOYEYHOH cuctembl 0603HaueHuit JI.bpaitns;

BIIaJICHUE TAaKTUJIHHO-0CSI3aTENBHBIM CIIOCOOOM 00CTIeI0BAHUS U BOCTIPUATUS PeNbe(HbIX
M300paxKeHU MPeAMETOB, KOHTYPHBIX NU300paKeHHUI reoMeTpUIecKux GUryp u T.11.;

YMEHHE YUTaTh penbedHbie rpaduKu dIeMEeHTapHBIX QYHKIIUH Ha KOOPIUHATHON TIOCKOCTH,
MIPUMEHSTH CIIelUaTbHBIE TIPUCTIOCOOIECHUS ISl peIbehHOTO YepUSHUs;



BJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOrPaMMbl HEBH3YaJBHOTO JOCTYNA K WH(GOpMAIK Ha

skpane [IK, ymMeHHe HCIIONB30BaTh MEPCOHAIBHBIC TH()IOTEXHUYECKHE CPEACTBA HH(POPMAIMOHHO-
KOMMYHHKAITHOHHOTO JOCTYIA CIENBIMHA O0YJaIOIIUMHUCS;

16) nust 0OyYArOLIUXCS ¢ HAPYIICHUSIME OIIOPHO-ABUIATEIBHOTO arapara:
BJIAJICHUE CIIEIMAJIbHBIMA KOMIBIOTEPHBIMU CPEIICTBAMU IPEACTABICHHUS U aHAM3a JAaHHbBIX U

YMEHUE UCII0JIb30BATh IIEPCOHAIBHBIEC CPEACTBA JOCTYIIA C YYETOM JBUTATEIIbHBIX, PEYECABUTIaATEIIBHBIX
U CEHCOPHBIX HapyILLIECHU;

YMCHHUEC HUCII0JB30BAaTh IIEPCOHATIBHBIC CPEACTBA JOCTYIIA.

MeTaHpe)flMeTHbIe pe3yJabTaThbl:

YMEHHE CaMOCTOSITEIIHO ONPEACTATh LEIH CBOETO OOYy4eHHs, CTaBUTh M (OPMYIUPOBATH IS
ceOs1 HOBBIC 33Jauu B yueOe WM IO3HABATEILHOU JEATEIbHOCTH, Pa3BUBAaTh MOTHBBI U MHTEPECHI
CBOEH 103HABATEIbHON JESITENBHOCTH;

YMEHHE CAMOCTOSITENIbHO TUIAHUPOBATh IYTH JOCTH)KEHHUSI 11eJIel, 0CO3HAHHO BhIOMpaTh HanboJiee
3¢ deKTUBHBIE CIOCOOBI pElIeHHs] YUeOHBIX U TO3HABATEIbHBIX 33/1a4;

YMEHHE COOTHOCUTH CBOM JEMCTBUS C IJIAHUPYEMBIMH PE3yIbTaTaMU, OCYLIECTBISATh KOHTPOJb
CBOEH NEeATeNIbHOCTH B MPOIECCE AOCTMKEHHS pe3yiabTaTa, ONpENeNsTh CHOCOObl JAEHCTBUN B
pamKax MpeayioKeHHbIX YCIOBUN U TpeOOBaHHM, KOPPEKTUPOBATh CBOU JEHCTBHUS B COOTBETCTBUUI
C U3MEHSIOLIEHCS CUTYyaIuen;

YMEHHE OI[€HUBATh MPaBMWJIBHOCTh BBITIOJHEHUS Y4eOHOU 3a/1aun, COOCTBEHHbIE BO3MOYKHOCTH €€
pelIeHus;

BJIaJICHHE OCHOBAaMHU CAMOKOHTPOJIS, CAMOOIICHKH, MPHUHITHS PEIIeHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yICOHOW U MO3HABATENHHON JIEATETLHOCTH;

YMEHHE  OIpeaessTh  MOHATUSA, CO3/aBaTh  000OIIEHHUs, YCTaHABIMBATh  AHAJOTHUH,
KJIaCCU(UIMPOBATh, yCTAaHABIMBaTh MPUUYMHHOCIEACTBEHHbIE CBS3H, CTPOUTH JIOTHMUECKOE
paccyxJeHue, yMO3aKJIIoUeHHE U JIeNaTh BHIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHITh U MpeoOpa3oBbIBATh 3HAKM W CHUMBOJIbI, MOJEIU U CXEMbI JUIf
pelieHns yueOHbIX U M03HABATEIbHBIX 33/1aY;

CMBICJIOBO€ UTEHHE; YMEHHE OpPraHu30BbIBaTh Yy4EOHOE COTPYAHMYECTBO U COBMECTHYIO
NEeSITENbHOCTD C YYUTENIEM U CBEPCTHUKAMU;

paboTaTh MHIMBUIYAIbHO U B TPYIIE; YMEHHE OCO3HAHHO HCIIOJIb30BAaTh PEUEBLIE CPEICTBA B
COOTBETCTBUU C 3a/Jadeii KOMMYHUKALUW JUIsl BBIPaXXEHUS CBOMX 4YYBCTB, MBbICIEH U
MOTPEOHOCTEH;

IUTAHUPOBAHUS U PETYIISLUN CBOEH IEeATEIbHOCTH; BaIeHUEe YCTHOM U MUCbMEHHOU peyblo.

JInyHOCTHBIE pPe3yIbTAThI:

TOTOBHOCTB M CIIOCOOHOCTh 06yqa101unxc>1 K CaMOpPa3BUTHUIO U JINYHOCTHOMY CaMOOIIPEACTICHUIO,
C(bOpMHpOBaHHOCTI) X MOTHBAIIUHU K o6yqu1/I}o u ueneHaHpaBneHHoﬁ [M03HABaTEILHOM
JACATCIBbHOCTH, CHCTEMBI 3HAa4YHUMBIX COIIMAJIBHBIX u MCEKIIMYHOCTHBIX 0THOIJ.I€HPII>1,
HEHHOCTHOCMBICJIIOBBIX YCTAaHOBOK,

CIIOCOOHOCTBH CTaBHUTH HCJIU U CTPOUTD ) KU3HCHHBIC IIJIAHbI.

IIpenmeTHble pe3yabTaThl:

®opMHpOBaHUE NPEICTABICHUH O MaTeMaTHKe KaK O METOJe MO3HaHUS JeWCTBUTEILHOCTH,
MO3BOJISIOIIEM OINUCHIBATh U U3y4aTh pealibHbIE IPOLIECCHI U SIBJICHUS.

PazButue ymenuil paboraTh ¢ yueOHbBIM MaTEeMaTHYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh
HE00X0MMYI0 HH(OpMaIMI0), TOYHO M TI'PaMOTHO BBIPAXaTh CBOM MBICIH C MPUMEHEHHEM
MaTeMaTU4eCKON TEPMUHOJIOTHM W CHUMBOJMKH, MPOBOJMTH KJIACCU(UKALUKU, JOTHUYECKHE
000CHOBaHMS, 10Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHHH.

OBnazneHne reoMETPUYECKUM SI3BIKOM; DPA3BUTHUE YMEHHs MCIOJIb30BaTh €ro JUIsl ONHCAHUs
IIPEIMETOB OKPYKAIOLIETO MUDA;

pa3BUTHE  TMPOCTPAHCTBEHHBIX  NPEACTaBICHUN, HW300pa3UTENbHBIX  yYMEHHWH, HaBBIKOB
rE€OMETPUYECKUX MOCTPOEHUM.

®opMHUpOBaHUE CUCTEMATHYECKUX 3HAHUH O MIIOCKUX (PUTYpax U UX CBOMCTBAX;



® pa3BUTHEC YMECHUN MOJECIUPOBAHUS PEANBHBIX CUTyal[Md Ha S3bIKE I'€OMETPUH, MCCIIECIOBAHUSA
IIOCTPOCHHOM MOJENM C UCIOJb30BAaHUEM TI'C€OMETPUYECKMX IIOHATHM M TEOpeM, alrmapara
anreOpbl, peIIeHHsI FTEOMETPUYECKUX U TMPAKTUIECKUX 3a1ad.

Hpe}lMeTHbIe Pe3yJdbTaThbl

7 kaacc

PAIIMOHAJIBHBIE YMCIIA

BeInyCKHUK HayduTCs:

1) nmoHMMaTh 0COOCHHOCTH JIECATUYHON CUCTEMbI CUHMCIICHUS,

2) BJIAACTH IIOHATUAMU, CBAI3aHHBIMU C JCIIMMOCTBIO HaTypaJII)HI)IX YHUCCII,

BBIITyCKHHK OJIy4UT BO3MOKHOCTD:

3) nosHakoMumvCs ¢ NOUYUOHHBIMU CUCMEMAMU CUUCIEHUSL C OCHOBAHUSIMU, OMJUYHBIMU OM
10;

JlEPiCTBI/ITEJIbHBIE YUCJIA

BeImyCKkHUK HayduTCs:

1) HCIIOJIb30BAaTh HAYAJIBHBIC HpGI[CTaBJ'IeHI/ISI O MHO>XCECTBC HGfICTBI/ITGJ'H:HBIX YHuCeII,

Buinycknux nonyuum 603modcnocms.

2) passumb npeocmasiienue O HUCIE U YUCLIOBbIX CUCMEMAX Om HAMYPAIbHbIX 00
0eliCmeUmMenbHblX Yuces, 0 poau blYUCTEHUL 8 Yel08eYeCKOl NPaKmuKe.

N3MEPEHUA, ITPUBJIMKEHM A, OHEHKHA

BrimyckHUK HayduTCS:

1) wucmonb30BaTh B XOJE PEIICHHS 3aJad dJIEMEHTapHbIE MPEJICTABICHUS, CBS3aHHBIC C
MPUOIMKEHHBIMU 3HAYCHUSIMU  BEJTMYMH.

Buvinycknuk nonyuum 603Mo#CHOCHb:

2) noHsMb, YUMO HUCTIOBbLE OAHHbLE, KOMOPble UCNOAb3VIOMCS OISl XAPAKMEPUCMUKU 00beKMo8
OKpYHCaIOUWie2o mMupa, A6IAIMCA NPeuMyueCmeeHHo NPUOIUNCEHHBIMUY, YMO N0 3anucu
NPUOTIUINCEHHBIX 3HAYEHUL, COO0epHCauUxcsi 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO
Cyoums 0 NO2CpeuHOCmMU NPUOTUNCEHUS,

3) nousmb, uMO RNOSPEUIHOCb PE3YIbMAMA GbIMUCTEHUN OOJNCHA OblMb COUSMEPUMA  C
NO2PEeUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKHUE BBIPAXKEHUA

BbinyckHUK HayduTCS:

1) BiajgeTh MOHATHSAMH «TOXIECTBO», KTOXKICCTBEHHOE MPEOOPA30BAHKE», PEIIATh 33Ja4H,
coJiepskamue OyKBeHHbIE JaHHbIE; padoTaTh ¢ opMyIamu;

Buinycknux nonyuum 603modrcHocms.

2) HayuumvCs 8bINOIHAMb MHO20ULA208bLE NPEOOPA308AHUsL PAYUOHATILHBIX BbIPANCEHUL,
NPUMEHSISL WUPOKULL HAOOP CnOCOO08 U NPUEMO8.

YPABHEHUA

BbInycKHUMK Hay4YuTCA:

1) pewaTb OCHOBHBIC BH/IbI PAL[OHAIBHBIX YPABHEHHUH C OJIHOW MEPEMEHHOIM.
Buvinycknux nonyuum 603moducHocms.

2) 061a0emb CReYUaIbHbIMU NPUEMAMU PEUEeHUs] YPAGHEHUI.

8 Kiace

PAILIMOHAJIBHBIE YMCIIA

BhIyCKHUK HayduTCSA:

1)  BeIpakaTh YKCIa B SKBUBAJICHTHBIX (POopMax, BRIOMpas HanOoJIee Mo IXO0IAIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOMN CUTYaIluH;

2) cpaBHHBATh U YIOPSI0YHUBAThH PAIIMOHALHBIC YHCIIA;



3) BBINOJHATH BBIYUCIICHHS C PAIIMOHAILHBIMH YHCIIAMU, COYETas! YCTHBIC U ITMChbMEHHBIC
IIPUEMBI BBIYUCIICHUIN, IPUMEHATH KAJIBKYJIISATOD;

BBINTYCKHHK IIOJIyYUT BO3MOKHOCTb:

4) no3sHaKOMumuvcs ¢ NO3UYUOHHBIMU CUCTNEMAMU CHUCTEHUS C OCHOBAHUAMU, OMIUYHBIMU OM
10;

5) yenybumu u pazeums npedcmasienuss 0 HAMYPAIbHBIX YUCTAX U CBOUCMBAX OeTUMOCHIIL

JIEVICTBUTEJIbHBIE UNCJIA

BBITTyCKHUK HAY4HTCS:

1) BnaseTh MOHATHEM KBAJPATHOI'O KOPHS, IPUMEHSTh €0 B BBIYHUCIICHUSAX.

Buinycxknux nonyuum 603moicHocmy.

2) pazeums npeocmasieHue O HUCIe U YUCLIOBbIX CUCMEMAX Om  HAMYPAIbHBIX 00
0elicmeUmMenbHblX Yuces, 0 poiu bIYUCTEHUL 8 YeL08eUeCKOU NPAKMUKe:

N3MEPEHUA, ITPUBJIMOKEHM A, OLUEHKM

BeInmyCKHUK HayduTCs:

l)ucrions30BaTh B XOJE pEUICHUSA 3a7ad DJIEMEHTApHBbIE IIPEACTABJICHUS, CBS3aHHBIE C
NpUOIMKEHHBIMU 3HAUEHUSMU BEJIHYUH.

Buinycknux nonyuum 603moxicHOCMb!

2)NOHAMb, YMO YUCTIOBble OaHHble, KOMOpPble UCNONIb3YIOMCS OJisl XAPAKMepUCmuKky 00beKmos
OKpyJcaiowje2o  Mupa, — AGNAIOMCA  NPEeUMYWeCMBEHHO — NPUOIUNCEHHbIMU, YMO N0  3aNUCU
NPUOTUNCEHHBIX 3HAYEHUL, COOePHCAWUXC 8 UHPOPMAYUOHHBIX UCTOYHUKAX, MONACHO CYOUMb O
no2pewHoCmu RPUOTIUINCEHU,

AJITEBPAMYECKHWE BBIPAXKEHUA

BrimyckHUK HayduTCS:

1) BBINOJHATH TPEOOpPA3OBAHUS  BBIPAKCHHUH, COJNCPXKAIIMX  CTEMEHH C  IICJIBIMH
MOKa3aTessIMU U KBaJpaTHbIE KOPHU;

2) BBINOJHATH TOXKICCTBEHHbBIE TPE0OPa30BAHMUS PAIIMOHAIBHBIX BRIPAKCHUH HA OCHOBE
MpaBWJI JCHCTBUIM HAaJl MHOTOWICHAMHU U alredpandeckuMu ApoOsIMH;

3) BBIMOJIHATH PA3JI0KEHHE MHOTOWICHOB HA MHOKHUTEIH,

Buinycknux nonyuum 6o3modrcHocms.

A)Hayuumovcs  8LINOIHAMbL MHO20ULA208ble  NPeoOPA308aAHUS  PAYUOHATLHBIX — BbIPANCEHUL,
NPUMEHSSL WUPOKULL HAOOP CNOCOO08 U NPUEMO8,

YPABHEHUA

BreinycKHUK HayduTCA:

1) pemaTh OCHOBHBIC BUJbI PAllMOHAIBHBIX YPAaBHEHHUH C OHOW MEPEMEHHOW, CHCTEMBI JBYX
YPaBHEHHUH C ABYMS IIEPEMEHHBIMU;

2) TNOHMMATh YpaBHEHHE KaK BAKHEHIIYI0 MAaTEeMaTHYeCKyl0 MOJENb Ui ONUCAHHS U
U3yuYeHHs] pa3HOOOpa3HbIX peallbHbIX CUTYalMi, pelmarb TEKCTOBblE 3aJaud ajreOpanyeckum
METO/I0M;

3) npuMeHsTh rpaduuecKue MPEACTAaBICHHS IS MCCIICIOBAHHMS YPaBHEHHM, UCCICIOBAHUS U
pELIEHUs CUCTEM YPAaBHEHUH € ABYMS IIEPEMEHHBIMHU.

Buvinyckuux nonyuum 603moducHocms.

4) 061a0emb CHeyualbHbIMU NPUEMamMyu peuleHus YPAGHeHull U CUcmem YpasHeHull,
VBEPEeHHO NPUMEHAMb annapam ypagHeHuu OJisl peuleHus pazHooOpasHbix 3a0ay U3 Mamemamuxu,
CMEJICHBIX NPeOMemos, NPaAKmuKu;

HEPABEHCTBA

BbIMyCKHUK Hay4yuTCS:

1) moHMMATh ¥ NPUMEHSATh TEPMHHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIICHUEM
HEPABEHCTBA, CBOMCTBA YNCJIOBBIX HEPABEHCTB;

Buinycknux nonyuum 603MoHMCHOCMb HAYYUMbCA:



2) paznoobpasHbiM npuemam 00KA3amenbCmed HePaseHcms.

OCHOBHBIE ITOHATHUSA. YNCJIOBBIE ®YHKIMN

BBINyCKHUK HayduTCS:

1) crpouTh rpaduku 37eMEHTAPHBIX (DYHKIIHIA; HCCIE0BATh CBOWCTBA YMCIIOBBIX (QYHKIIUI
Ha OCHOBE M3y4YCHUs OBEICHHS UX IPa(hUKOB;

Buinycknux nonyuum 603mMoiCHOCHb HAYUUMbCA:

2) npoeoOUMb UCCAEO0B8AHUSL, CEAZAHHBLE C U3YHUEHUEM CEOUCME (PYHKYUIL.

9 knace

PAIIMOHAJIBHBIE UMCIIA

BBITTyCKHUK HAay4HTCS:

1) wucmosb30BaTh IMOHSTHS W YYCHHS, CBS3aHHBIE C MPOIOPIHMOHAIBHOCTHIO BEJIUYHH,
MPOIIEHTAMH B XOJIC PEIICHUS MaTeMAaTHYSCKUX 3a/1a4 M 3aj7[ad U3 CMEKHBIX MPEIMETOB, BBITOJHSTH
HECJIOXKHBIC TIPAKTHYECKUE PACUETHI.

BBITTYCKHHK TIOJTYIUT BO3MOXKHOCTD:

2) HayuumvCs UCNONb308AMb NPUEMbl , PAYUOHATUUPYIOUWUE GbIYUCTIEHUS, Npuobpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIUUCIEHUS, 8bIOUPAS NOOXO0OAUWUL OJIsL CUMYAYUU CROCOO.

JIEMCTBUTEJIbHBIE YUCJIA

BBITTyCKHUK HAay4HTCS:

1) BnmaseTh MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €r0 B BBIUHCIICHHUSIX.

BoinycKHUK NOIY4UM 603MONCHOCb:

2) pazsums u yernyoums 3HAHUs 0 OeCSIMUYHOU 3ANUCU OCUCMEUMETbHBIX YUcel (NepuooudecKue
u Henepuoouueckue opoou,).

AJITEBPAMYECKUE BBIPAXKEHUA

BEITYCKHUK HayduTCS:

1) BBINONHATH TOXICCTBEHHBIC IPEOOPA30BAHUS PALMOHABHBIX BHIPAKCHUI HA OCHOBE
MIPaBHJI ICHCTBHUI HaJl MHOTOWICHAMH ¥ ajreOpandecKuMH ApoOsSMHU;

2) BBIMOJIHATH PA3JI0KEHHE MHOTOWICHOB HA MHOKHUTEIH,

Buvinycknux nonyuum 603modicHocms:

3) npumensamev mosxcoecmeeHmvie NPEoOPA308AHUA OISl PEULeHUS 300aY U3 PATUYHBIX PA30CLO8
Kypca (hanpumep, 0151 HAX0HCOCHUS HAUOONbULE2O/HAUMEHbULE2O 3HAUECHUS BLIPANCEHUS).

YPABHEHU

BhIyCKHUK Hay4HTCS:

1) noHMMAaTh ypaBHCHHE KaK Ba)KHEHINYI0 MATEeMaTHYECKYH0 MOJCIb ISl ONMUCAHUS |
W3yUYeHHs] Pa3HOOOpA3HBIX pEATbHBIX CUTYaIlMi, pemarh TEKCTOBBIC 3a/aud alnreOpandecKuM
METOJIOM;

Buvinycknux nonyuum 603moocnocms:

2) npumensimo epaghuyeckue npedcmaesieHus OJisk UCCIe008aHUsL YPAGHEHUN, CUCMeEM VPAGHEHUL,
cooeparcawux OykeenHvle Kodghhuyuenmoi.

HEPABEHCTBA

BbINyCKHUK Hay4HTCS:

1) pemrate IWHEHHBIC HEPAaBEHCTBA C OJHOM TEPEMEHHOW W HMX  CHCTEMBI;  peIlaTh
KBaJ[paTHbIC HEPABEHCTBA C OTIOPOM HA TpauecKhe MPECTaBICHHUS;

2) TpUMEHSTH anmapar HePaBeHCTB IS PEIICHHS 3a/1a4 U3 Pa3IMIHBIX pa3/IesioB Kypca.

Boinycknuk noayuum 03moiCHOCHb HAYHUMbCSL.

3) pasnoobpaznvim npuemam OOKA3AmMeNbCmed HepaGeHCms, VEEPEeHHO NPUMEHIMb annapam
Hepasencme Oisl peuleHusl PasHooOPA3HbIX MAMEMAMUYECKUX 3a0ay U 3a0ay CMENCHbIX NPeomMenios,
NPAKmMuKu,

4) npumensmv epagpuueckue npedcmasieHuss O UCCACO08AHUSI HEPABEHCME, CUCHEM
HepageHcma, cooepicaujux OyKkeeHuvie Koaghpuyuernmol.



OCHOBHBIE I[TOHATHUA. UUCJIOBBIE ®YHKIINN

BBINyCKHUK HayduTCA:

1) moHMMAaTh ¥ UCIOJIL30BATh (PYHKIUOHAIBHBIC MOHSATHS U SI3BIK (TEPMHHBI, CUMBOJIHYECCKUE
0003HaYCHHS);

2) crpouTh rpaduKu AIIEMEHTApHBIX (YHKIHIA; HCCIEA0BAaTh CBOMCTBA YHCIOBBIX (DYHKIMIA
Ha OCHOBE M3y4YCHUS IOBEJICHHUS UX IPapUKOB;

3) mnoHuMarh (YHKIMIO KaK BAKHEUIIYIO MAaTEMAaTHYECKYI0 MOJENIb  JUIS  ONUCAHHUS
MPOIIECCOB W SIBJICHUH OKPYXKAIOIIEro MHUpPA, NPUMEHATh (PYHKIIMOHAIBHBIA S3BIK JUIS OMHCAHUS H
WCCIIEIOBAaHUS 3aBUCHMOCTEH MEXKAY (PU3MUECKUMH BETHUYNHAMH.

Buinycknux nonyuum 603mMoiCHOCHb HAYUUMbCA:

4) nposooumv uccied06anus, C6a3aHHble C U3VUEHUeM CEOUCME (DYHKYul, 8 MmoM uucie ¢
UCNONb308AHUEM KOMNLIOMEPA, HA OCHOB8E 2PADUKO8 U3YYEHHBIX (OYHKYULL CIMPOoums Ooiee ClOoNHCHble
epaghuku (KycouHo-3a0ayHvle, ¢ «BbIKOJOMBIMUY MOYKAMU U M.N.);

5) ucnonvzoeams ynxkyuonanvhvle npeocmasienus U Ceoucmea QYHKYull O peuleHus
MamemMamuyeckux 3a0ay U3 pasiuidHblx pazoenos Kypcd.

UNCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU

BeImycKkHUK HayduTCs:

1) IIOHUMATh U MHCIIOJIB30BATh MA3BIK HOCHGHOBaTeHBHOCTeﬁ (TepMI/IHI)I, CUMBOJIMYCCKUEC
0003HaYCHHS);

2) TpUMEHATh (GOPMYIIBI, CBSI3aHHBIC C APHU(PMETHUYECKOW M TeOMETPHUYECKOMN MPOTPECCHIMHU,
W ammapar, cCOPMHUPOBAHHBIM TIPH H3Yy4SHHH APYTHX pa3felioB Kypca, K PENICHHIO 33]1ad, B TOM
YHCIIe C KOHTEKCTOM U3 PEaTbHOM KU3HHU.

BoinycKHUK NOIYYUM 803MONCHOCHb HAYYUMbCL:

3) pewamv KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEM (DOPMYIL N-20 HIAEHA U CYMMbL NEPEbIX
NYIeHO8 apupmemuyeckou U 2eoMempuyeckol Npozpeccutl, NpUMeHIMb Npu SMOM annapam
VPaBHeHUll U HEPABEHCME,

4) nonumame apuhmemuyeckyro u 2eoMempuiecKy0 npo2peccuu Kak yHKYuu HamypaibHo20
apeymeHma, CeA3bl8amv apu@GMemudecKyio npocpeccuro ¢ JUHEUHbLIM POCIOM, 2eOMEMPUYECKVIO — C
9IKCNOHEHYUATIbHBIM POCHOM.

OIIMCATEJIbHAS CTATUCTHUKA

BBINMYCKHUK Hay4YHTCS HWCIOJIB30BAaTh MMPOCTEUINIME CIOCOOBI MPEACTABICHUS W aHalu3a
CTaTUCTHYECKUX JAHHBIX.

Buvinycknux nonyuum 603moicHocmb npuobpecmu nepeoHAYAIbHbIIL ONbIM OP2aHU3ayUU coopa
OAHHBIX NPU NPOBEOCHULU ONPOCA 0OUWECMBEEHHO20 MHEHUS, OCYWEeCMBISMb UX AHAIU3, NPeOCMAasisimb
pe3yibmamsl 0npoca 6 uoee mabauysl, OUASPAMMDBL.

CJIVUYAUHBIE COBBITUS U BEPOSITHOCTbD

BBINMYCKHUK Hay4YHTCS HAXOJWUTh OTHOCHTEIBHYIH YAacTOTy W BEPOSTHOCTh  CIIyYaiHOTO
COOBITHSL.

Buinycknux  nonyuum  6o3moodicnocms  npuobpecmu  onvim - NPOBEOCHUs.  CAVHAUHBIX
OKCNEPUMEHMO8, 8 MOM HUCLE C NOMOUbIO KOMNbIOMEPHO20 MOOCIUPOSANUS, UHMEPNPEemayuu ux
pe3yibmamos.

KOMBHUHATOPUKA

BbimyckHUK HayduTcs pemiaTb KOMOMHATOPHBIE 3a/laud Ha HaXOKJIEHHE 4vHcia 00bEKTOB
I KOMOWHAIHIA.

Buinycknuk noayuum 603MONCHOCIb HAYYUMbCSA HEKOMOPLIM CHEYUATbHBIM NPUEMAM peuleHUs
KOMOUHAMOPHbIX 3a0aH.



2. Conep:xxaHue y4eOHOro npeamera «Ajaredpa»

APUOMETHUKA

PammonanbHble yucaa. Pacnpenne MHOXECTBa HAaTypajbHBIX YHCENl JO MHOXKECTBA LIEJbIX.
MHoxecTBa LEbIX YMCEN JO MHOXKECTBA PAllMOHAJIbHBIX. PallnoHaIbHOE YHCIIO KaK OTHOIIEHHE , I1e M
— LI€JI0€ YMCII0, 7 — HaTypanbHOoe. CTeneHsp C LEeIbIM [10KA3aTEIEM.

HelicrBuTenbHbIe uncaa. KBaaparHelii kopenb u3 uncia. Kopenb TpeTheil cTeneHu. 3anuch
KOpHEH C MOMOILbIO CTENEHU C APOOHBIM IOKa3aTEIEM.

[NonsiTue 06 MppanmoHaIbHOM YHMcie. VppannoHaNbHOCTh YMCiia U HECOM3MEPUMOCTh CTOPOHBI
U JMaroHanmy kBajpata. JlecaTuunble NpUONIMKeHNs UppaliOHaIbHBIX UUCEL.

MHO0k€ecTBO JEHCTBUTENBHBIX YUCEIT; IPEACTABICHNUE IEHCTBUTENIBHBIX YHCEN OECKOHEUYHBIMU
JNECATUYHBIMU JApoOsiMu. CpaBHEHUE NEHCTBUTEIBHBIX YUCEL.

KoopmunarHas mnpsmas. M3o00pakeHre dyucesl TOYKAaMHM KOOPAMHATHOM mpsMol. YucioBbie
MIPOMEKYTKH.

N3mepenusi, npudam:keHusi, ouneHkHM. Pa3vepbl 00BEKTOB OKpyXkaroumiero mupa (OT
ANIEMEHTAPHBIX YacTul] A0 BceneHHoil), AIMTENbHOCTh MPOLECCOB B OKpYXKarolieM mupe. Boiienenue
MHOXMWTENIS — CTENEeHU JiecaTd B 3amucu uucia. [IpubmpkéHHoe 3HAYeHUE BEIMYMHBI, TOYHOCTH
npuOmpkenus. [IpukuaKa v oleHKa pe3y/IbTaToB BIYUCICHUH.

AJITEBPA

Ajredpanyeckue BbIpa:keHUsl. DyKBEHHbIE BBIPOXKEHUS (BBIDAKEHHUS C MEPEMEHHBIMH).
UucnoBoe 3HaueHHe OYKBEHHOTO BblpakeHMs. JlomycTumble 3HaueHHsi nepemeHHbIX. lloacraHoBka
BBIpQKEHUM BMECTO MNepeMeHHbIX. lIpeoOpa3zoBaHue OyKBEHHBIX BBIpRKEHMI Ha OCHOBE CBOWCTB
apuMeTHIecKux necTBUi. PaBeHCTBO OYKBEHHBIX BhIpaskeHUI. TOXIIECTBO.

Crenenp ¢ HaTypalbHBIM TOKa3aTeneM M €€ cBoucTBa. OMHOWIEHBI M MHOrOwieHbl. CTeneHb
MHorouwieHa. CiojkeHue, BbIUMTaHUE, YMHOKEHHE MHOTOUWIEHOB. DOpMYIbl COKpPAIIEHHOTO YMHOKEHUSI:
KBaZlpaT CyMMbl W KBaJpaT pasHocTh. Dopmyna pasHOCTH KBajaparoB. [IpeoOpasoBanHue 1enoro
BbIp@KEHUs]I B MHOTOWIEH. Pa3no)keHWe MHOrOWJIEHOB Ha MHOXKUTEIH. MHOTowieHbl ¢ OJHOM
nepeMeHHoM. KopeHb MHorowneHa. KBapaTHbIl TpEXWIEH; pa3jioKEHUE KBAJIPaTHOrO TPEXWIEHA Ha
MHOKHTEIH.

AnrebOpandeckas apoOs. OCHOBHOE CBOMCTBO anreOpandeckoit qpoou. CrnokeHue, BEBIYUTAHHE,
YMHOXEHUE, JIeJieHne aareopandeckux napodeii. CTerneHs C 1MesbIM ToKazaTesieM U €€ CBOMCTBRA.

PanmonanbHble BeIpaskeHUs U UX TpeoOpazoBanus. J(0ka3aTeiabCTBO TOKIECTB.

Ksanparueie kopau. CBolcTBa apu(METHYECKUX KBAJAPATHBIX KOPHEH M MX MPUMEHEHUE K
peoOpa30BaHUIO YUCIOBBIX BBIPAXXKEHUI U BEIYUCICHUSIM.

YpaBHeHust. YpaBHeHue c oaHod niepeMeHHOM. Kopenb ypaBHeHHMsi. CBOMCTBa YHCIIOBBIX
paBeHCTB. PaBHOCHMIIBHOCTD ypaBHEHUH.

Jluneitnoe ypaBnenue. KBagparHoe ypaBHeHue: (opmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pelienue ypaBHEHMIA, CBOASIIMXCS K JIMHEHHBIM M KBajpaTHbIM. [Ipumepsl perieHust
ypaBHEHUH TpEThel U YeTBEPTOH cTeneHel. Pemenne qpoOHO-paliMoOHaIbHBIX YPaBHEHU.

VYpaBHeHue ¢ JByMs NepeMeHHbIMU. JIMHEHHOe ypaBHEHHE C JBYMsS IE€PEMEHHBIMH,
MIPUMEPBI PELICHHS YPABHEHHUN B LIEJIbIX YUCIIAX.

Cucrema ypaBHEHUH ¢ JByMs IepeMeHHbIMU. PaBHOCHIBHOCTH cucteM. CHCTEMBI JBYX
JIMHEWHBIX YPaBHEHUN C JBYMs NEPEMEHHBIMH; PELICHHE IOJCTAHOBKOM U ciloxeHueM. llpumepsl
pELLIEHUs] CUCTEM HEJIIMHEMHBIX YPaBHEHUM C IByMs IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a1a4 aNreOpandeckium crocoooMm.

JlekapToBBl KOOpAMHATHI HA IUIOCKOCTU. ['paduueckas WHTepHpeTanus YpaBHEHHS C JIByMS
nepeMeHHbIMU. ['paguk TUHEHHOTO ypaBHEHHS C JBYMS MEPEMEHHBIMH; YITIOBOM KOI(D(MHUIIUEHT MPSIMOH;
YCIOBHE TApaUIeIbHOCTH TpsAMBIX. [paduku mpocTeHIMX HEMMHEWHBIX YpaBHEHMIi;  mapadoa,
rurnepOoa, OKpyKHOCTh. ['paduyeckas HHTepIIpeTalus CUCTEM YPaBHEHUH ¢ IBYMsI IEpEMEHHBIMHU.

HepagencrBa. UucnoBele HEpaBEHCTBA U UX CBOMCTBA.

HepasencTBo ¢ oaHOM nepeMeHHON. PaBHOCHIIBHOCTh HEpAaBEHCTB. JIMHEHbIE HEPABEHCTBA C
oJHOU nepemeHHOM. KBasipaTHbie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJJTHOM MEPEMEHHOM.

OVYHKINN

OcHOBHbIe TOHSATHSL. 3aBUCUMOCTH Mexay BenumunHamu. llonstue ¢ynkuun. OOnacTh
OIIpe/IeNIeHHs] 1 MHOXKeCTBO 3HaueHUH (yHkimu. CriocoObl 3aianust GyHkuuu. ['papuk pyHKIMM.



CoiictBa (pynkumii, ux otoOpaxxenue Ha rpaduke. Ilpumepsr rpadukoB 3aBUCUMOCTEH, OTPaXKAIOIINX
peanbHbIE IPOLECCHI.

Yuciaoble GpyHkuuu. OyHKIUM, ONMCHIBAIOUIME NPSAMYIO U OOpaTHYIO IMPONOPLUOHAIBHBIE
3aBUCUMOCTH, MX Trpadukd M cBoicTBa. JIuHeiHas ¢ynkuus, e€ rpaduk u cpoiictBa. KBampatmunas
¢bynkims, e€ rpaduk u cpoiictBa. CreneHHbe (YHKIMU C HATypaJIbHBIMM TMOKa3aTeIsIMH 2 U 3, uX
rpaduku u cBoiicTBa. I'paduku pyHKuuii ,

YucinoBble mnocienoBaTeJbHOCTH. [loHsATHE 4YHMCIIOBOM MOCIEIOBAaTENbHOCTH. 3a/laHue
MOCJICIOBATEIILHOCTH PEKYPPEHTHOH (POopMyIIoi U GOopMyIIOi n-To WieHa.

Apudpmerrnueckas U reomerpudeckas nporpeccuu. @opmyssl n-ro 4wieHa apuPMeTHIecKod U
T€OMETPUYECKOMN MPOrpecCrii, CyMMBI MEPBBIX 71-X WICHOB. M300pakeHUe WICHOB apu(pMETHUECKON U
r€OMETPHUYECKON MPOrpecCuil TOUKaMU KOOPJIMHATHOM TUIOCKOCTU. JIMHEWHBIM U 3KCIIOHEHIMAIbHbBIN
poct. CI0KHbIE TPOLIEHTHI.

BEPOATHOCTDH U CTATUCTUKA

OnucarenbHast cratuctuka. [IpencraBneHve naHHBIX B BUJE TaONUI, auarpamm, rpagukos.
CnyuaiiHas ~ u3MeHuuBOCTb.  CTaTHCTHUYECKHE  XapaKTEpUCTUKHM  Habopa JaHHBIX:  CpeaHee
apudmeTnyeckoe, MeauaHa, HauOoJiplllee M HauMEHblllee 3HauyeHus, pasmax. lIpexacraBineHue o
BbIOOPOYHOM HCCIIEIOBAHUM.

Cayuaiinble cOOBITUSI M BePOSATHOCTD. [[oHATHE O ClIyualilHOM OIIBITE U CIIy4alfHOM COOBITHH.
YacToTa cmydyailHOTO COOBITHUS.

CraTtucTu4eckuii MOAXOJl K MOHSTHUIO BEPOSITHOCTH. BeposTHOCTH NpOTHBOMOJIOAKHBIX COOBITHIA.
HeszaBucumbie coObITHS. YMHOXeHHE BeposiTHOCTeH. JlocToBepHbIE W HEBO3MOMKHBIE COOBITHSL.
PaBHOBO3MOXHOCTB coObITHH. Kmaccuueckoe ornpeieneHre BEpOsITHOCTH.

KomOunaTopuka. Pemernre koMOMHATOPHBIX 3a7a4 nmepedopoM BapuaHToB. KomOuHaTopHOE
MpaBmJIo YMHOXeHus. [lepectaHOBKY U QakTOpHAIL.

JIOTMKA U MHOXECTBA

TeopeTnko-MHOXKECTBEHHbIE NMOHATHSA. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3aJlaHHE MHOYKECTB
MIEPEUUCIICHIEM BJIEMEHTOB, XapaKTEPUCTUYECKUM CBOWCTBOM. CraHHapTHbIE O003HAUEHUS YHCIOBBIX
MHOXkecTB. Ilyctoe MHOXecTBO M ero obos3nauenue. IlogmuokectBo. OOBEIMHEHHE M TEpECEUCHHUE
MHOKECTB, Pa3HOCTh MHOECTB.

NnmrocTpaiust OTHOMIEHU MEX Iy MHOKECTBAMHU C TIOMOIIIBIO MarpaMm Jujiepa — Benna.

JJieMeHTbl JOTHKH. [IoHSATHE O PAaBHOCWIIBHOCTH, CIIEAOBaHUH, YIMOTPEOJIEHHE JIOTHYECKUX
CBSA30K €Ci ..., MO ..., 8 MOM U MOJLKO 8 MOM Clyyae, TOTUUECKUE CBSAZKU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUN

Ucropuss ¢dopmupoBaHusi TOHATHS 4YHCIa: HaTypajbHbIE YHCIA, JApPOOHU, HEIOCTATOYHOCTD
palMOHANBHBIX YHACEN U1 T€OMETPUUECKUX U3MEPEHUH, UppallioHaibHble yncia. CTapuHHbIE CUCTEMBI
3armmcu  uucen. Jlpoou B Baswione, Erumnrte, Pume. OtkppiTHE AecaTHYHBIX ApoOeil. CrapuHHBIE
cuctembl Mep. [lecsTuunbie Apodu 1 MeTpuyeckas cucreMa mep. [losiBieHre oTpUaTeIbHBIX YUCEN U
HyJss. JI. Maraunkuit. JI. Ditnep.

3apoykiaeHue anreOpsl B Heapax apudmMeTrku. An-Xopesmu. Poxxienne OykBeHHOW cuMBOIMKH. 1.
Oepma, @. Buer, P. Jlekapr. Uctopusi Bompoca o HaxoxiaeHHUH (OpMyll KOpHEH anreOpanydecKux
ypaBHEHUI, HEPa3pEIIUMOCTh B paJiuKaliaX ypaBHEHU crernenu, Oombiieit yeteipéx. H. Tapramss, Jx.
Kapnano, H. X. A6ens, O. 'anya.

N300peTeHne MeToa KOOpAMHAT, TO3BOJISIONIETO MEPEBOAUTH T€OMETPUUECKUE OOBEKTHI Ha SI3BIK
anreopsl. P. Jlekapt u I1. @epma. [IpumMepsl pa3nuyHbIX CUCTEM KOOPMHAT Ha TUIOCKOCTH.

3amgaua Jleonapmo Iluzanckoro (®Pubonauun) o kponukax, uuciaa PuboHayuu. 3amaya o
IaXMaTHOU JOCKE.

Hcroku Teopun BEpOATHOCTEN: CTPaxoBO€ A€o, azapTHbie Urphl. II. @epma u b. Ilackans. S
bepnymmm. A. H. Koamoropos.



3. TemaTu4yeckoe INIAHUPOBAHHUE C YKAa3aHUEM KOJIUYIECTBA YaCoB,
OTBOAMMBIX HA OCBOEHHE KaKI0# TeMbl

7 Kjacc
Ne Coaepikanue MaTepuajia Koa-Bo
n/n (pa3neJ, Tema) 4acoB
1. BripaxkeHus1, TOXK1eCTBa, ypaBHEHUS 26
2. OyHKIIUU 18
3. CreneHb ¢ HaTypalbHBIM [IOKa3aTEIEM 18
4. MHoOTOWICHBI 23
5. DopMybl COKPAIIEHHOTO YMHOKEHHUS 24
6. Cucrembl TUHEHHBIX YpaBHEHUN 19
7. Hrorosoe nmoBTopenue. Pesepr 8
8. Hroro 136
8 kiacce
Ne Conepxanue marepuajia Koa-Bo
n/n (pa3neJ, Tema) JacoB
1. PanmonanbHbIC IPOOHM U UX CBOMCTBA 26
2. KBanpathsie kopHU 24
3. KBanpatHsle ypaBHeHUs 24
4, HepaBenctBa 20
5. CreneHs C 1eNbIM [M0Ka3aTeaeM. DJIeMEHThl CTAaTUCTUKU 13
6. Hrorosoe nmoBropenue. Pezepn 12
7. Hroro 119
9 kiacc
Ne Conep:xanue MaTepuaJjia KoJu-Bo
n/n (pa3neJ, Tema) 4acoB
1. Ksanparnunas gyHkius 29
2. VYpaBHEHUs 1 HEPABEHCTBA C OJTHOM MEPEMEHHOM 20
3. VYpaBHEHUS 1 HEPABEHCTBA C JIByMsI [IEPEMEHHBIMU 24
4, ApudmMernueckas ¥ TCOMETPUUYECKAs POTPECCUU 17
5. DneMeHTbl KOMOMHATOPUKH U TEOPUHU BEPOSTHOCTEH 17
6. Hrorosoe nmoBropeHue. Pezepn 29
7. Hroro 136




