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1. MNOSICHUTEJIBHAS 3AITUCKA.

Pabouas mporpamma ydeOHOro Kypca «AureOpa» mpeaHa3HadeHa i OOydeHHMsS OOydYaroLIMXCs
Oknacca u paspabomana na ocrnoge:
1. ®epepanpHoro 3akona «O6 obpazoBanuu B PO» ot 29.12.2012 1. Ne273 — @3 (I1.2, cT. 28);

2. denepa’dbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApPTa OCHOBHOTO OOIIETr0 0Opa3oBaHUS
(ITpuka3z Munobpuayku P® ot 17.12.2010r. Ne 1897);

3. IlpumepHoii mporpaMmMbl OCHOBHOT'O 001IIero 00pa3oBaHus 1o MaTeMaThke. / [IpuMepHbIe mporpaMMel
1o yuyeOHbIM npeameraM. Matemaruka 5-9 / coct. A.A.Ky3nenos. — M.: IIpocsemienue, 2014,

4. OcHOBHOW 00pa30BaTENBHOW MPOrpaMMbl OCHOBHOTO o6O1miero ob6paszoBanuss MBOY HosoTpowurikas
OO0l;

VYyebnoro miana MBOY Hootpowurkas OO wa 2021 — 2022 yu. rox;
6. Tomomoro kanengapHoro yuebHnoro rpadpuka MbBOY Hosorpounkas OOIIl na 2021 — 2022 yu.rox

o

Jnsa peanuzanuu paboueld mporpamMmbl  HCHOJIB3YETCA  YUEOHO-MEmOOUHUecKuii  KOMRNIeKc,
BKJIIOYAIOIIUH B ce0s:

» «Aureopa-9» mns obmieoOpasoBarenbHbix yupexaenuit/ FO.H. Maxkapeue, H.I'. Munmrok, K.H.
Hemkos, C.b. CyBoposa 10.H., Mockga, «IIpocsemienuey, 2018 r.,

Hannpii YMK COOTBETCTBYET COBPEMEHHOMY YPOBHIO MATEMAaTHMYECKOM HAyKM M COJEPKAHUIO
@enepaibHOr0  00pa30BaTENBHOIO CTaHAApPTa [0 MaTeMaTuKe. B JUJakTHYeCKOM U METOJUYECKOM
OTHOLICHUU OH SBISETCA NpOAOIDKEHMEeM YydeOHuKa it 7 um 8 kijacca mo anreOpe aBtopsl: / HO.H.
MakaperueB, H.I'. Mwunmiok, K.H. Hemkos, C.b. CysopoBa IO.H., u sBisercs cOCTaBHOM YacThIO
3aBEpILEHHON JIMHUM Y4eOHUKOB IO MaTeMaTHKE /s OCHOBHOHM IIKOJbL. [[MBHIM3alMOHHBIA MOAXOA, Ha
KOTOPOM 0a3HMpyYIOTCS BCe YICOHHKH KOMIUIEKTA, M TIIATEIbHBIH 0TOOp (haKTHUECKOTO MaTepHasia MO3BOJISIOT
aBTOpPAaM COXPAHUTh MPEEMCTBEHHOCTh MEXJy KypcaMH MaTeMaTHUKH, alnreOpbl, TeOMETPHH, U3y4aeMbIMU B
OCHOBHOH mKosie. B y4eOHO-METOIMUECKHT KOMIUIEKT BXOAST METOAMYECKHE MOCOOWS sl yuuTenei c
pa3IMYHBIMM BapUaHTaMU IIPOBEIEHUS YPOKOB, AOIOJHUTEIBHBIMU BOIPOCAMM, 3aJaHUSAMH, TECTaMH, a
TaKKe KHUTH JUIS YTCHUS

eaun o0yuenus
OO0yuenue anredpe B OCHOBHOI 1IKOJIE HAIIPABJIEHO HA JOCTUKEHHUE CIETYIOUINX LENen:

1. B nanpaenenuu 1uuHOCHMHO20 PA3GUMUA:

® Pa3BUTHUC JIOTHYECKOTO U KPUTHYCCKOI'O MBIIJICHHUA, KYJIIBTYPbI PCUH, CIIOCOOHOCTH K YMCTBCHHOMY
IKCTIEPUMEHTY;

e (opMupOBaHHME Yy YYaIIMXCS HMHTEIJICKTYAIbHOM YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MpEOAOJICHUIO MBICIIMTCIBHBIX CTCPECOTUIIOB, BBITCKAIOIIUX M3 O6I)II[€HHOFO OIIbITA,

® BOCIHUTAaHME KauyeCTB JIMYHOCTH, OOECHEYUBAIOIIUX COLHUAIBHYI0 MOOUIBHOCTb, CIIOCOOHOCTD
NPUHUMATh CAaMOCTOSITENIbHBIE PEIICHUS;

° q)OpMHpOBaHI/Ie Ka4dyeCTB MBIIIJICHU S, H€06XOI[I/IMBIX JJIsL azarrTanuu B COBPECMCHHOM
MH(OPMaLlMOHHOM OOIIECTBE;

® pa3BUTHE UHTEpeca K MaTeMaTHYECKOMY TBOPUYECTBY U MATEMAaTHUYECKUX CITIOCOOHOCTEH.

2. B memanpeomemnom HanpasieHuu:

* (opmupoBaHuE TpPEJICTaBICHUH O MaTeMaTHKE KaK 4YacTH OOIIEeYeI0BEYECKON KyJIbTypbl, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH LIUBUWIN3ALMN U COBPEMEHHOT'O OOIIECTBA;

e pa3BUTHE TIPEJCTaBICHUH O MareMaTtuke Kak (opMe ONHCaHUS U MEeToJe MO3HAHHS
JNEHCTBUTENBHOCTH,  CO3/IaHHE  yCIOBHM  JUIsi  NMpUOOpeTeHHs]  MEepPBOHAYAIBHOIO  OIbITa
MaTEMaTUYECKOTO MOJEINPOBAHMS;

e (dopMHupOBaHHE OOIMMX CIOCOOOB MHTEIUIEKTYaTbHOM NEITeIbHOCTH, XapaKTePHBIX ISl MaTeMaTHKA
U SBJIAIOIIMXCSI OCHOBOM MO3HABaTENbHOM KYJIbTYpbI, 3HAUMMOMN ISl pa3IMYHBIX cep yenoBeuecKon
JIeATEIbHOCTH.



3. B npeomemnom nanpaenenuu:

OBJIaJICHAE MaTEMAaTUYECKUMHU 3HAHUSAMHU M YMEHUSIMH, HEOOXOANMBIMH [UISl IPOJIOJDKEHHS 00ydIeHNUS
B CTapuIeil IIKOJIC MM MHBIX 0011e00pa30BaTEeIbHBIX YIPEKACHUAX, N3YUCHNS CMEKHBIX TUCIUILINH,
MMPUMCHCHUA B HOBCGI[HCBHOP’I KHU3HU,

cozmaHue (yHIaMEHTa Ui MAaTeMaTHYECKOrO pa3BUTHSA, (OPMHUPOBAHUS MEXaHH3MOB MbIIUICHHS,
XapaKTePHBIX JUI MAaTEMAaTHUECKOMN JIESTEITbHOCTH.

3aoauu:

OBJIAJIETh CUCTEMOW MaTeMaTUYeCKUX 3HAHUW U YMEHUH, HEOOXOIUMBIX ISl MPUMEHEHUS B
MPAKTUYECKON ACSITENbHOCTH, U3YYEHUU CMEKHBIX JUCIUILINH;

CIOCOOCTBOBaTh HMHTEIUICKTYaJbHOMY pa3BUTHIO, (OPMHPOBATH KayecTBa, HEOOXOAUMBIE
YeJIOBEKY JJIsl MOJHOLICHHOM XM3HU B COBPEMEHHOM OOIlIeCTBE, CBOMCTBEHHBIE MAaTEeMaTUYECKOM
NESATEIbHOCTH:  SICHOCTM Y TOYHOCTM  MBICIM, HWHTYWLHH, JIOTUYECKOTO  MBILUIEHMUS,
MIPOCTPAHCTBEHHBIX MPEJICTABICHU, CHOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;

¢dbopmupoBaTh HpeACTaBICHUA 00 HIEAX W METOJaX MAaTeMaTUKU KaK YHUBEPCAIBHOTO S3BIKA
HayKH U TEXHUKH, CPEACTBAX MOJICIMPOBAHUS SIBICHUN U IIPOLIECCOB;

BOCHUTHIBATh KYJIbTYPY JMYHOCTH, OTHOUIEHHME K MaTeMaTHKe KaK YacTh OO0IledyesoBe4YeCKOn
KYJIbTYpbI, UTpatoIIel 0cO0YyI0 poiib B OOIIIECTBEHHOM Pa3BUTHH.



2. O01as xapakTepuCcTUKA Y4eOHOr0 npeaMera

Maremaruueckoe oOpa3oBaHHME B OCHOBHOW IIIKOJE CKJIQABIBACTCS W3 CIEAYIOIIUX COJEPKATEIbHBIX
KOMITOHEHTOB (TOYHBIC Ha3BaHUs OJOKOB): apudmeTHka; anredpa, T€OMETpHs; JIEMEHThH KOMOMHATOPUKH,
TEOPUH BEPOSITHOCTEW, CTATHCTUKU W JIOTUKU. B CBOEH COBOKYIHOCTH OHH OTpPa)KarOT OOTaThId OIBIT
OoOy4eHHMsT MaTeMaTUKEe B Halled CTpaHe, YYUTHIBAIOT COBPEMCHHBIC TEHJICHIMM OTCUSCTBCHHOW U
3apyOE)KHOW IIKOJIBI M TIO3BOJISSIOT PEaM30BaTh MMOCTABJICHHBIC NEpe/ MIKOJIBHBIM 0Opa30oBaHUEM LIENH Ha
MH(POPMALIMOHHO €MKOM M MPaKTHYECKH 3HAYUMOM Marepuaje. OTH COJIep)KaTelbHbIE KOMIIOHEHTHI,
pa3BHBasCh HAa TMPOTSHKEHUU BCEX JIET OOYYCHHs, €CTECTBEHHBIM 00pa3oM TEpeIUIeTaloTCs H
B3alMO/JICICTBYIOT B yU€OHBIX Kypcax.

Apudmeruka npu3BaHa criocoOCTBOBATH MPHOOPETEHUIO PAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS
MOBCEIHEBHON *u3HU. OHA CIyXHUT 0a30i i1 BCEro AajIbHEUIIEr0 M3yYeHHs MATEMaTHKH, CIIOCOOCTBYET
JIOTMYECKOMY Pa3BUTHUIO U (POPMHUPOBAHUIO YMEHUS TOJIB30BATHCS AITOPUTMAMHU.

Anre6pa M3ydenue anreOpsl HalelieHO Ha (GOpMHUpPOBAHHME MAaTEMATHUECKOIO amnmapara AJis peueHus
3ala4y M3 MaTEeMaTHKH, CMEXHBIX IPEAMETOB, OKpPYKAloIIeH pealbHOCTH. SI3bIK anreOpbl MOIYepKHUBAET
3HAQUEHHE MATEMATHKU KakK S3blKa U1l NOCTPOEHUS MAaTeMaTUYeCKHX MOJENIEeH, IMPOLIECCOB U SBJICHHI
peasibHOro Mupa (OIHOM W3 OCHOBHBIX 3a7jad M3y4yeHUs anreOpbl SIBISIETCS PAa3BUTUE AITOPUTMUYECKOTO
MBIIUICHUS,, HEOOXOAMMOTO, B YAaCTHOCTH, JJIsI OCBOCHHUS Kypca HH(OPMATHKH; OBJaJCHHE HAaBBIKAMU
JeNYKTUBHBIX paccyxkiacHui. [IpeodpazoBanue CUMBOIIMYECKUX (POPM BHOCUT CBOH CIielU()MUSCKHUN BKIAT B
pa3BUTHE BOOOPAKEHHUs, CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUECTBY. Jpyroi BakHOM 3a1aueil H3ydeHHs
anreOppl  SBISETCS IMOJIyYCHHUE IIKOJIbHUKAMU KOHKPETHBIX 3HaHMM O QYHKIUSAX KaK BaKHeiIen
MaTEeMaTHYeCKONM MOJAENU Ui ONUCAaHUS M KCCIEAO0BaHUS Pa3HOOOPa3HBIX MPOIECCOB (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCIIOHEHIIMAIBHBIX, MEPUOAMYECKUX MU Ap.), s (GOPMUPOBAHUA Y OOYHaIOIIUXCS
MPEACTABJICHUI O POJIM MAaTEMAaTUKH B Pa3BUTUU LUBWIA3ALUHU U KYJIbTYPBL.

l'eomeTpust — oauH U3 BaXKHEWIIUX KOMIIOHEHTOB MaTeMaTHYECKOro 00pa3oBaHUs, HEOOXOIUMBIN
IUIs1 TPUOOPETEHUST KOHKPETHBIX 3HAHUHN O MPOCTPAHCTBE U MPAKTHYECKH 3HAUUMBIX YMEHHA, (HOPMUPOBAHUS
A3blKa OMMCAHMUS OOBEKTOB OKPYXKAIOIIEro Mupa, A Pa3BUTHUS IPOCTPAHCTBEHHOIO BOOOpaKEHUS MU
UHTYWULIMH, MaTeMaTU4eCKOW KyJIbTYpbl, Ul JCTETHUYECKOTO BOCHUTaHUs oOywatromuxcs. M3yueHue
reOMETPHH BHOCUT BKJIaJl B pPa3BUTHE JIOTHUECKOTO MBILIEHUS, B ((OPMUPOBAHHUE TOHATHS J10Ka3aTeIbCTBA.

DJeMeHTHI JJOTUKH, KOMOMHATOPUKHU, CTATUCTUKHU M TEOPUHU BEPOSTHOCTEH CTAHOBSATCA 00s3aTEIbHBIM
KOMIIOHEHTOM IIIKOJBHOTO 00pa3oBaHMsl, YCUJIMBAIOIIUM €r0 MPHUKJIAIHOE M MPAaKTUYEeCKOe 3HAaueHUe. DTOT
MaTepuall HeoOXoIuM, Mpexkie Bcero, A (GopMHpOBaHUS (YHKIMOHAIBHONH I'PaAaMOTHOCTH — YMEHUH
BOCIIPUHMMATh W aHAIU3UpOBaTh HH(OpMAIUIO, MPEACTAaBICHHYIO B pa3lUYHBIX (opMax, MOHUMATbH
BEPOATHOCTHBI XapaKTep MHOTUX pEaJbHBIX 3aBHUCHUMOCTEH, MPOM3BOAMTH MPOCTEHUIINE BEPOSATHOCTHHIE
pacu€rbl. M3ydeHne oCHOB KOMOMHATOPHMKH IO3BOJUT Y4alleMyCs OCYIIECTBIATH PACCMOTPEHUE CIIy4acs,
nepe0op U MOJACUET YKciia BApUAHTOB, B TOM UMCIIE B MPOCTEHIIINX MPUKIIAJHBIX 3a7auax.

[Ipn M3ydeHHM CTAaTHCTUKH U TEOPUHM BEPOATHOCTEW 0OOTalaroTCsl MPEACTAaBICHUS O COBPEMEHHOMN
KapTHHE MHpa M METO/AAX €ro MCCleA0BaHMs, (GOPMHUPYETCsl MOHUMAHUE POJIM CTAaTHUCTUKU KaK MCTOYHUKA
COLIMAJIEHO 3HAYMMOI HH(pOpMAIIMHU, U 3aKJIAJBIBAIOTCSI OCHOBBI BEPOSTHOCTHOT'O MBIIIIJICHHUS.

Takum 06pa30M, B X0ZI€ OCBOCHHS COACPIKaHUA KypcCa yUallquecs MoJIy4atoT BO3MOKHOCTh:

pa3BUTh NPEACTABICHWE O YHUCIE M POJIM BBIYHUCICHUH B YEIOBEYECKOH NpakTuke; chopMupoBaTh
MIPAKTUYECKUE HABBIKM BBINOJHEHNS YCTHBIX, NMHCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCIECHUH, DPA3BUTH
BBIYMCIIUTEIBHYIO KYJIBTYPY;

OBJIaJIETh CUMBOJIMYECKHUM SI3BIKOM areOphbl, BEIpabOTaTh (hOpMaIbHO-ONEPATUBHbIE aNre0panyecKue yMEeHUs
1 HAYYUTHCS IPUMEHSATH X K PEIICHUI0 MaTEMaTHUECKUX U HEMaTeMaTHUeCKUX 3ajay;



U3YYUTh CBOWCTBA U TpapUKd dJIEMEHTAPHBIX (YHKIUN, HAYYUTHCS HUCIOIB30BaTh (DYHKIMOHAIBHO-
rpaduyeckre IpeaCcTaBICHUs Ul ONMCAHMSI U aHAJIN3a PealIbHbIX 3aBUCUMOCTEI;

pa3BUTh MPOCTPAHCTBEHHbIE MPEICTaBICHUS U H300pa3uTelIbHbIE YMEHHs, OCBOUTh OCHOBHBbIE (aKThl U
METO/bI IJITAHUMETPUH, TO3HAKOMUTBHCA € MIPOCTEUIIMMHU MPOCTPAHCTBEHHBIMU TE€JIAMHU U UX CBOMCTBaMU;

MOJIYYUTh NPCACTABJICHUA O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MUPE U O PA3JIMYHBIX criocobax
HUX U3Yy4YCHH, 00 0COOEHHOCTSIX BBIBOZIOB U IMPOTHO30B, HOCAIIHUX BGpOSITHOCTHBIfI XapaKkTep,

pPa3BUTh JIOTUYECKOE MBIIUICHUE M pPEYh — YMEHHS JIOTHUYECKH OOOCHOBBIBATH CYXKJICHUS, IMPOBOJIUTH
HECJIOKHBIE CHUCTeMAaTHU3alluM, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIb30BaTh Pa3IUYHbIC S3BIKU
MaTeMaTUKU  (CIOBECHBIM, CHUMBOJIMYECKUN, Trpaduueckuil) Aias WUIIOCTpaluu, HHTEpIpEeTaIuH,
apryMeHTaIluu 1 JI0Ka3aTeNlbCTBa;

C(bOpMI/IpOBaTB MMpEaACTaBICHUA 00 HU3Yy4aCMbIX IIOHATHUAX W METOAAX Kak BaKHEHIIINX CpeacTBax
MAaTeMaTUYCCKOTO MOACINPOBAHUA PCAJIbHBIX IIPOUCCCOB U SIBIICHHI.

B kypce anrebpsl 9 kitacca BbIpabaThIBaeTCs yMEHHUE PACKIIAAbIBATh KBAIPATHBIA TPEXWIEH Ha MHOXHUTEIH;
yMeHHe CTpouTh rpaduk GyHKIWMHK y = ax’ + bx + ¢, yMeHHe yKa3biBaTh KOOPAMHATHI BEPIIMHBI 1apaGoJIbl,
OCH CHMMETpHH, HalpaBlieHHE BETBEH; yMEHHE HAXOAUTh MO TpaduKy NPOMEXKYTKH BO3pAacTaHHUS U
yObIBaHUS (DYHKIMH, IPOMEKYTKH, B KOTOPBIX (DYHKIIMS COXpaHAET 3HAK; YMEHUE pelllaTh HEpaBeHCTBA BUA
ax’ + bx + ¢>0 mmn ax’ + bx + ¢<0, rae a=0; YMEHHE pelIaTh Lelible U JPOOHO palioHaJIbHBIE YPAaBHEHUS C
OJIHOM TIEpPEMEHHOW; yMEHHUE pellaTh MPOCTEHIINE CUCTEMBI, COACpXKAIIUE YPABHEHHE BTOPOW CTENEHU C
IBYMsI NEPEMEHHBIMHM, U TEKCTOBBIE 3aJlaud C IOMOILBIO COCTABJICHUS TaKUX CHUCTEM; BbIpalOaThIBaeTCs
YMEHHE HCIIOJIb30BaTh MHIEKCHOE 0003HaUEHHE, KOTOPOE MCIIONB3YEeTCs MPH M3YYeHUH apu(METHYECKON U
reOMETPUYECKON IPOrpeccuH; yMEHHE HCII0JIb30BaTh KOMOMHATOPHOE IIpaBUJIa YMHOXKEHUS, KOTOpOE
UCIOJIb3YETCsI IIPH BbIBOJAE (OPMYJI /JIsl MOJCUETA YUCIIAa IEPECTAHOBOK, Pa3MEILIEHUN U COUETaHUM, yMEeHue
OIpeENATh, O KAKOM BHJIe KOMOMHAIUI HJIET peyb B 3a7a4e.



3. MecTo y4eOHOro npeaMera B y4eOHOM IJIAHE

B ®enepanbaom 6azncHOM ydeOHOM IUTaHe HA n3ydeHue anredpsl B 9 kinacce orBoautcest 102 yueOHBIX
yaca u3 pacuéra 3 yueOHbIX yaca B Heneno. [Iporpammoii FO.H. Maxkaperue, H.I'. Munatok, mpeaycMOTpeHO
— 102 gyaca 3 yaca B HeEIIO.

Y4eOHBIM IJIAHOM MHIKOJIBI MPEAYCMOTPEHO Ha M3yueHHUe airedphl B 8 Kiacce OTBOAUTCA 3 yueOHBIX
yaca B HeJIeNo: 3a cu€T defiepaaIbHOro KoMInoHeHTa — 3 yaca. Beero 102 yaca (34 y4eOHBIX HEIENb).

@DaKTHYeCKd B COOTBETCTBUH C T'OJOBBIM KalleHAApHBIM y4eOHbIM TpadukomM MBOY Hootpouiikas
OOII na 2021-2022 y4eGuslii roa: B 9 kiacce - 102 yyeOHbIX yaca



4. Copep:xanmne y4eOHOIO npeamMera

IToBTOpeHHUe Kypca ajredopsl 8 kiaacca. (64)
[ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3alMs 3HaHUI, yMEHUI U HAaBBIKOB 3a Kypc ainredpsl 8 kiacca.

1. KBagparuunas pynkuus (234)

Oynkius. CoricTBa pynkumii. KBagpaTHslil Tpexunien. Paznoxkenne KBagpaTHOTO TpexuieHa Ha
MHOxuTenH. OyHKms y = ax2 + bx + ¢, ee cBoiicTBa u rpaduk. CrerneHHas QyHKITUI.

OCHOBHAaS I € Jl b — PaCIIMPUTH CBEJICHUS O CBOMCTBAX (DYHKIIMI, 03HAKOMHUTH YUaAIIUXCSI CO
CBOMCTBaMHM U TpapuKOM KBaJPaTUUHON (yHKIIMH.

B nauane TemMbl cucTeMaTH3upyIOTCs cBeleHHs 0 PyHKIUAX. [IOBTOpSIOTCS OCHOBHBIE MOHATHUS: (PYHKIIHS,
apryMeHT, oosacTb onpezeneHus GyHkuu, rpaguk. /laroTcs NOHATUS O BO3pAaCTaHUU U yObIBaHUU
(GyHKINHU, TPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TeM cambIM co3aaercst 6a3a il yCBOCHUS CBOHCTB
KBaJIPaTUYHOM U CTENIEHHON (YHKIUIL, a TaKKe sl JaJIbHEeHIero yriayosieHus GyHKINOHAIbHbIX
MPEJCTaBICHUN IPU U3yYSHUHU Kypca anreOpsl M HaYall aHaIu3a.

[ToaAroTOBUTENBHBIM IIArOM K U3y4EHHIO CBOMCTB KBAJPAaTUUHON (DYHKIIUHU SIBJISETCS TaK)Ke pACCMOTPEHHE
BOIIPOCA O KBAJIPaTHOM TPEXUJIEHE U €r0 KOPHSIX, BBIJCJICHNN KBaJpaTa JBy4YJI€Ha U3 KBaPATHOTO
TPEeX4ICHa, Pa3JI0KEHUN KBAaJAPATHOTO TpeXwieHa Ha MHOKHUTEIH.

Wzydenune kBagpaTnyHOi (PyHKIIMM HAYMHACTCS C pACCMOTPEHUs PYHKIIMH Y = ax2, ee CBOMCTB U
ocoOeHHOCTeH rpaduka, a TakKe APYruX YaCTHBIX BUJOB KBAaJIPaTUYHON QyHKIIMM —
bynkmii y = ax2 + b,y =a (X - T)2. DT CBeieHHSs UCTIOIB3YIOTCS IIPU U3YYCHUHU CBOWCTB KBaPATHYHOM
¢byHkIuM o61ero Buaa. BaxxHo, 4ToObl ydaluecs MOHSIHN, 4yTo rpaduk QyHKIUU y = ax2 + bx + ¢ MOXeT
OBITH MOJTy4YeH U3 rpaduKa GYHKIUHU y = ax2 ¢ TIOMOIIBIO IBYX HapalIeIbHBIX MIEPeHOCOB. [Ipuembl
noctpoeHus rpaduka GyHKIUU y = ax2 + bx + ¢ 0TpabaThIBalOTCs HA KOHKPETHBIX NpuMepax. [Ipu sTom
0co00e BHUMaHHE CIIEAYET YACTUTh ((OPMUPOBAHHIO Y YUAIIUXCS YMEHHSI YKA3bIBaTh KOOPIUHATHI
BEPLIMHBI 1apaloJIbl, €€ OCb CHMMETPHH, HallpaBjIeHUe BeTBEN napaboibl.

[Ipu u3yueHuu 3Toil TeMbl JanbHeHIIee pa3BUTHE [T0JIy4aeT YMEHNUE HAXOAUTh M0 TPaQUKy IPOMEKYTKH
BO3PACTaHMs U YObIBAaHUS (DYHKLIUH, @ TAKKE IPOMEKYTKHU, B KOTOPBIX (PYHKIUS COXPAHSET 3HAK.

VYyamuecs: 3HaKOMSITCSL CO CBOWCTBAMH CTETICHHOW (DYHKIIMH y = XN IPU Y€THOM M HEYETHOM HATYPaIbHOM
rokasarese 1. BBoIuTCs MOHATHE KOPHS M-OM CTENEHU. YYaluecs AOJKHBI TOHUMATh CMBICIT 3allucel
Buza V-27, V81. OHM IOTy4aloT MPECTABICHHE O HAXOKICHHH 3HAYCHHH KOPHS C TOMOIIBIO
KaJIbKYJISATOPA, IPUYEM BbIpaOOTKa COOTBETCTBYIOIIMX YMEHUHN HE TpeOyeTcs..

2.YpaBHeHUS U HEPABEHCTBA ¢ 0JIHOI nepeMeHHOi. (144)

OcHoBHasl 11€71b — CHUCTEMAaTU3UPOBaTh U 000OIIUTH CBEICHMSI O PELICHUH LEIbIX U JPOOHBIX
palnMoHaNIbHBIX YPAaBHEHUH C OHOM epeMeHHON, chopMUpOBaTh YMEHHE PelIaTh HEpaBEHCTBA
Bumaax2 +bx +¢>Ommax2 +bx +c¢ <O, rme a#0.

B o1oli TeMe 3aBepiaeTcs U3ydyeHue palMOHAIBHBIX YPAaBHEHUN C OJHOU IIEpEMEHHOM. B ¢BA3M ¢ oTUM
MIPOBOAMTCS. HEKOTOpOE 000011IeHNe U YIiyOIeHne cBeIeHui 00 ypaBHEHUIX. BBOJATCS MOHATUS 11€10T0
PalMOHAIBHOTO YPABHEHNUS U €70 CTENECHU. YYaluecs 3HAKOMSTCS ¢ PEIIEHUEM YPaBHEHUM TPEThEH
CTETEeHU U YETBEPTON CTEMEHH C OMOUIBIO PA3JIOKEHNS HA MHOKUTENN U BBEJCHHS BCIIOMOTaTeIbHOM
nepeMeHHoN. MeTo peleHusl ypaBHEHUI TyTeM BBeJIEHHs BCIIOMOTaTeNIbHbIX IEPEMEHHBIX Oy1eT
LIMPOKO MCTIONB30BAaThCS B JAbHENUIIIEM MPU PELLIEHUN TPUTOHOMETPUUECKHX, JIOTApU(PMUUECKUX JPYTUX
BHUJIOB YPABHEHHH.

PacummpsroTcest cBesieHus 0 peleHuu ApoOHbIX PAllMOHAIBHBIX YPaBHEHUH. Yyalinuecs 3HaKOMATCS C
HEKOTOPBIMH CIIELUAJIBHBIMU NPUEMAMH PELICHHs TAKUX YPaBHEHUM.

dopMupoBaHUE YMEHHH pelaTh HepaBeHCTBA BUAa ax2 + bx + ¢ > 0 mm ax2 + bx + ¢ <0, roe a # 0,
OCYIIECTBIISIETCA C OMOPON Ha BBeJIeHHs 0 rpaduke KBapaTUUHOW (QyHKIMHU (HarIpaBlieHHE BETBEH
mapaboJIbl, €€ PACTION0KEHNE OTHOCUTENHHO ocu OX).

VYyamuecs: 3HakOMATCS C METOAOM MHTEPBAJIOB, C MOMOLIBI0 KOTOPOTO PEIIAIOTCS HECIOKHBIE
paloHaIbHbIE HEPABEHCTBA.

3.YpaBHeHHSs U HEPAaBEHCTBA C IByMs nepeMeHHbIMH (184)

OcHoBHasl 11eJIb: BBIpabOTaTh YMEHHUE pelIaTh MPOCTEHIINE CUCTEMBI, COJEpIKaIlINe YpaBHEHNE BTOPOM
CTEIEHHU C ABYMs IEPEMEHHOE M TEKCTOBBIE 3a/1a4M C IOMOILIBIO COCTABIEHUS TAKUX CUCTEM.

B nanHoOIi Teme 3aBepiiaeTcsl U3yueHUe CUCTEM YpaBHEHUH C IByMs iepeMeHHbIMU. OCHOBHOE BHUMaHUE
YIEISAETCS CUCTEMaM, B KOTOPBIX OJHO U3 ypaBHEHUH NEPBOM CTENEHH, a Ipyroe BTopoil. Mi3BecTHbIN
y4dalmmcs crnoco0 MoICTaHOBKY HAaXOAMT 3/1€Ch AajibHEIIee IPUMEHEHHE U TI03BOJISIET CBOJIUTh PELIeHHE
TaKMX CUCTEM K PEIIECHUIO KBaJPaTHOTO YPaBHEHUS.



O3HaKOMJICHHE YYalIUXCcs ¢ TPUMEpPaMH CHCTEM ypaBHEHUH C IByMs TIEpEMEHHBIMH, B KOTOPBIX 00a
YPaBHEHUS BTOPOU CTENEHH, JOJKHO OCYIIECTBIISITHCS C JOCTATOYHONW OCTOPOKHOCTBIO M OTPAaHUYMBATHCS
IIPOCTEUIINMHU IIPUMEPAMU.

[TpuBreyeHre U3BECTHBIX YUaLTUMCS TpapuKOB MO3BOJIIET IPUBECTU MTPUMEPHI IPpaUuecKoro pemeHus
cucrteMm ypaBHeHUU. C TOMONIBIO TpadUIeCKUX MPEICTABICHUI MOKHO HATJISAHO TTOKA3aTh yIaIiuMCs,
YTO CUCTEMBI JIBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU BTOPOM CTENIEHU MOT'YT UMETh OJIHO, /1Ba, TPH,
YEThIPE PEILICHUS WJIK HE UMETh PEIICHHUI.

Pa3zpaboTanHblii MaTeMaTHYECKUN anmapar Mo3BOJISIET CYIIECTBEHHO PACIIMPHUTh KJIACC COJEPIKATEIbHBIX
TEKCTOBBIX 33/1a4, PEIIAEMbIX C TIOMOUIBIO CUCTEM YPaBHEHUMU.

N3yueHue TeMbl 3aBepLIACTCS BBEICHUEM IOHATHI HEPABEHCTBA C JIByMsI [IEPEMEHHBIMU U CUCTEMBI
HEPABEHCTB C ABYMsI TepeMeHHBIMU. CBeZIeHHs 0 TpaduKax ypaBHEHHH ¢ JByMsI IEPEMEHHBIMU UCTIOb3Y-
FOTCSI IPU WJUTFOCTPALIMU MHOKECTB PEIEHUH HEKOTOPBIX MPOCTEHIIINX HEPABEHCTB C IBYMS
MEPEMEHHBIMU U UX CUCTEM.

4. IIporpeccun (164)

ApudmeTrndeckast U TeoMeTpuUecKas mporpeccuu. @opMyIIbl IM-ro YWieHa U CYMMBI MIEPBBIX 1T WICHOB
nporpeccuu. beckoHeuHo yObIBaro1ias reoMeTpuyecKas Iporpeccusi.

OcHoBHas IeTTh — J1aTh TOHATHS 00 apu(PMETHIECKON 1 T€OMETPUIECKON MPOTPECCUSIX KaK YHCIOBBIX
MOCIIEI0BATEIBHOCTAX 0cO00T0 BUAA.

IIpu n3ydyeHun TeMbl BBOAUTCA MOHITUE MTOCIEA0BATEIbHOCTH, PA3bsICHIETCS CMBICI TEPMUHA «N -1 YJIEH
MOCIIEI0BATEIHHOCTH Y, BEIPA0ATHIBAETCS YMEHHE UCIIONIb30BAaTh HHACKCHOE 0003HAYCHHE. DTU CBEACHUS
HOCSIT BCIIOMOTATEIbHBIN XapaKTep U UCIIONB3YIOTCA JUIsl U3YUCHHS apU(PMETHIECKON U T€OMETPUIECKOM
MPOrpeCcCui.

PaGora ¢ popmynamu N-ro 4ieHa ¥ CyMMBI IIEPBBIX I WICHOB MMPOTPECCHid, TOMUMO CBOCT'O OCHOBHOTO
HA3HAYEHUS, TO3BOJISIET HEOJHOKPATHO BO3BPAIIATHCS K BHIYUCICHUSIM, TOXIECTBEHHBIM MTPe0Opa3o-
BAaHUSIM, PEIICHHUIO YPAaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTcs XxapakTepuCTHYECKHE CBOMCTBA apu(PMETUUYECKOI 1 TeOMETPUUECKOM MPOTPECCHI, YTO
MO3BOJISIET PACIIMPUTD KPYT IPEAJIaraeéMbIX 3a1ad.

5.2/1eMeHThI KOMOMHATOPUKYU U TeOPUM BeposTHOCcTel (134)

KombOunaroproe npaBuiio ymaoxeHwus. [lepectanoBku, pazmenienusi, couetanusi. OTHOCUTENbHAS 4acTOTa
U BEPOSATHOCTDH CIYYalHOTO COOBITHS.

OcHOBHas 11€7Tb — O3HAKOMUTH yUYaAIIUXCS C MOHATUSIMU TIEPECTAHOBKH, Pa3MEIIECHUsI, COUCTaHUS U
COOTBETCTBYIOIIUMHU (HOPMYIIaMHU JUIS MOICUETa UX YHUCTIa; BBECTH MOHATHS OTHOCUTENHFHOW YaCTOTHI U
BEPOATHOCTH CIy4ailHOro COOBITHSI.

W3ydeHre TeMbl HAUMHAETCS C PEIICHUS 3a/1a4, B KOTOPBIX TPeOyeTCsl COCTaBUTh T€ WM UHbIE KOMOUHAITNH
AJIEMEHTOB M MOJICYUTATh UX YUCIO0. Pa3bsicHseTCcs KOMOMHATOPHOE MTPABUIIO YMHOXKEHHS, KOTOPOE
UCIIONIb3YETCs B NajbHEHIIeM pu BbIBoIe (hOPMYIT JUIS TTO/ICUETa YMCiIa MePECTaHOBOK, pa3MEeIeHUH 1
COYETaHUU.

[Tpu u3ydeHnn qaHHOTO MaTepuaia HEOOXOAUMO OOPaTUTh BHUMAHUE YJAIIUXCs Ha pa3inure MOHATUH
«pa3MeNIeHUE» U «COUeTaHue», CHhOPMHUPOBATH Y HUX YMEHHUE ONPEIETATh, O KAKOM BHJI€ KOMOMHAITII
UJIET peub B 3a/1a4e.

B nanHo# Teme yyanuecst 3HaKOMATCS C HAYaJIbHBIMU CBEICHUAMU W3 TEOPHUH BEpOsiTHOCTEW. BBOAATCS
TIOHSATHSI «CITy4alilHOE COOBITHEY», OTHOCUTEIbHAS YACTOTay», «BEPOSTHOCTD CITYYAHOTO COOBITHS.
PaccmarpuBaroTcsi CTaTUCTHUECKHIM M KJTACCHYECKUM MOIXOAbI K ONIPEACIICHUIO BEPOSITHOCTH CIYYaitHOTO
coObITHA. BaxkHO 00paTUTh BHUMaHKE yUaIIMXCS Ha TO, YTO KJIACCHYECKOE OMpeielieHne BEPOSTHOCTH
MOYHO MPUMEHSTh TOJIBKO K TAKMM MOJIETISIM PEAIbHBIX COOBITHH, B KOTOPBIX BCE UCXOIBI SBIISIFOTCS
PaBHOBO3MO>KHBIMHU.

6. [ToBTOpenue (124)

3akperyieHre 3HaHU, YMEHHI U HABBIKOB, MOJIYUEHHBIX HA YPOKax MO JaHHBIM TeMaM (Kypc aareopsl 9
KJ1acca)



5. TemaTn4yeckoe NJIAHUPOBAHUE

Koua- IIpoekThl
BO B Tom umucie,
Pa3nen HaunmenoBaHue pa3ieiioB, TeM
4acoB KOHTP. pao.
[ToBTOpenue kypca «Anredpa 8 kimacc 6u | 14.09
I'nmaBa 1. | KBagpatuuynas QyHKuus 234 | 06.10 09.11
10.11
I'maBa 2. | YpaBHEHHUs 1 HEpPABEHCTBA C OJHOU 1449 | 13.12
MepEMEHHOM. 15.12
I'maBa 3. | YpaBHEHUs U HEPABEHCTBA C ABYMS 184 | 07.02
MIePEMEHHBIMU
I'nasa 4. | [Iporpeccun 16ua | 24.02 16.03
15.03
I'aaBa 5. | DneMeHThl KOMOMHATOPUKU U TEOPUU 13q | 25.04
BEPOATHOCTEMN
[ToBTOpEeHUE 1249 | 24.05
Hmozo 102 4
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6. KAVIEHJAPHO-TEMATUYECKOE IIVIAHUPOBAHUE

o
2 =
Ne Aara HasBanmue pasaesia, Tema ypoka = § BHABT Jdomamnee 3ananue
vp NpoBeIeHHUsI S | KoHTpoJH
0
= =
Ka < =
= | &
IloBTOpEeHUe Kypca «AJjredpa 8 6
KJIACC»
1. | 01.09 [ToBTOpeHune. @opMyJibl COKpAIIEHHOTO 1 . c.221 Ne875(a, B), 882(a,
TEKYIIUH 6)
YMHOKEHHUS.
2. | 06.09 [ToBTOpeHne. @OpMYIIbI COKPAIIEHHOTO 1 . c.222 No882(B, 1),
TCRYIHHI | 908(a,6,B)
YMHOXKCHHUSI. 0,
3. 107.09 [ToBTOpenue. KBagpaTHbie ypaBHEHUS. 1 TeKyIIHiA €.9 No2, ¢.229 Ne940(a)
4. |08.09 [ToBTOpenwue. [ApoOHbIe palliOHAIBLHBIC 1 . €.9 No22, ¢.229 No940(0,
YpaBHEHMUS. TEKYHIHH B)
5. 113.09 [ToBTOpenue. [poOHbIe palliOHAIbLHBIC 1 . €.229 No940(r, ),
YpaBHEHMUS. TerymHHn 935(a)
6. | 14.09 JluarnocTuyeckass KOHTPOJIbLHAasI 1 .
paGoTa. BXO/IHOM
Keaaparuunas pyHkumus 23
7. |115.09 Amnanu3 ommbok. Koppekuusi. 1 . .1 c.5-8 Ne9(0, e),
Tekymu— 15,17 18(6
DyHKIHA. 17(a, B), 13(6)
8. | 20.09 Oynkiua. O61acTh ONnpeAeieHus 1 1 . c.9 Ne23,25(6,), 28
00JacTh 3HaUYCHUN PYHKIIUH. TeKymun
9. |21.09 CaoiicTBa pyHKIUH . m.2 c.14-17
L] resymmit | niag 30(s),42(6)
10. | 22.09 CaoiicTBa GyHKITUN 1 TeKyImit c.21 Ned6(6), 50(a), 52
11. | 27.09 CaoiicTBa GyHKIIHIA 1 TekyIwuit c.21 Ne43(6), 50(0), 54
12. | 28.09 KBanpaTHblil TpexusieH U €ro KOpHH 1 . 1.3 ¢.22-24 Ne59(r,1,e),
TV 1 608, 1), 74(6)
13.| 29.09 KBagparHblii TpexusieH v ero KOpHU 1 Texymii c.25 Ne61(B, 1), 64(0, B),
75
14. | 04.10 PaznokeHne kBa[paTHOTO TpeXwWIieHa Ha . .4 c.27- 29 Ne78(6,r),
MHOKHTES L] et 79), 87(6)
15. | 05.10 Pa3znosxeHne kBagpaTHOro TpexusieHa Ha ¢.30 Ne83(6,r,e), 85(0)
1 TEKYIIHi
MHOYHUTEITH
16. | 06.10 KonTtpouabHnas padora Ne 1
1 TeMaTHYecKuil
«DYHKIUN»
17.| 11.10 Ananus omnbok. Koppekuus. 1 . 1.5 ¢.31-36 Ne91,93,
OyHKIUA y:ax2 , €e rpauk u cBoicTBa TERYHIHH 104(0).
18. | 12.10 DyHKIUs y=ax’ , ee rpaK U CBOHACTBA 1 TeKyLwmit ¢.36 Ne97(B), 98,105
[V 2 _ °
19. | 13.10 lr;};?(pnxﬂ bynknui y=ax“+n u y=a(x- 1 Texymyi 21067 c.38-42 Ne106(6),
20. | 18.10 [paduku byakiumii y=ax“+n u y=a(x- . c.43 Nel10(6,r), 112,
m)> T 118(6.0)
21.119.10 I'padukn GyHKIMHA y=ax“+n u y=a(x- . c.43 Nell6, 117(6)
m)? 1 TEKYIIUiA

11




22.120.10 [Toctpoenue rpadka KBaApaTUIHON 1 ek . n.7 c.44-46
byHKIIMH Y No121(6),123
23. ] 25.10 [TocTpoenue rpaduka KBaApaTUIHON 1 ek . .48 Ne124(6), 126(0, B),
byHKIIIN yiuH 135
24. | 26.10 dynknus y=x" . | m.8c.49-51 Nel140(,r),
e 1 TORYII 1 141 (p,r¢),148 o0
25.|27.10 Kopenb N-oi cTeneHy. .9 c.54-56
1 tekymmii | Nel59(B,r,x), 160(6,r.¢),
162
26. | 08.11 Kopens N-oii cTeneHy. 1 Texymmii c.57
Nel63,170,172,177(a)
27.109.11 [Ipoekt "KBaaparnunas pynkous" TeKyLmit c.230 Ne951
28.|10.11 KountpoJsbHas pa6ora Ne 2 1 I——
"KBagparuunas pynkuus'
29. 11511 Ananu3 omm6ok. Koppekuust. 1 Texymmii 11.10-11 Ne180(0),
192,194, 197(6,r,e)
YpaBHeHUsI U HEPABEHCTBA C OIHOM 14
nepeMeHHOIA.
30. | 16.11 €J10€ YypaBHEHHUE U €r0 KOPHH . .12 ¢.75-78 Ne266(B,r),
10 yp p 1 e | 5o ST (B,r)
31.|17.11 €JI0€ ypaBHEHHE U €ro KOPHU . ¢.80 Ne267(r),
Heroeyp P 1 TeRYIHIHT 272(;[,6),27(326)
32. 12211 Lesoe ypaBHEHHE U €r0 KOPHU 1 Texymmit 358(39278@,&,6),
33.123.11 JIpoOHBIE panoHAIbHBIC YPaBHEHUS 1 rexyrmyi 39103( g).Sl 84 Ne289(B,r),
34. | 24.11 JIpoOHbIe paruoHaIbHbIE ypaBHEHUS 1 TeKyILHil ¢.85 No291(0), 292(6)
35.129.11 JpoOHbIe paliioHaIbHbIC YPaBHEHUS 1 TeKyLmit .85 Ne293(6),295(6)
36. | 30.11 Pemrenne HepaBeHCTB BTOPOM CTENEHH C 1 rexymuti n.14 ¢.87-90
OJIHOM MEPEMEHHOM Ne304(2cr.)
37.101.12 Pemenuie HepaBeHCTB BTOPOW CTENEHU C 1 N c.91 Ne306(2cr.),
OJIHOM MEPEMEHHOU v 313(6), 320(0)
38. | 06.12 Pemienue HepaBeHCTB METOJIOM 1 S m.15 ¢.92-95 Ne325(B,r),
MHTEPBAIOB v 326(a), 327(a,0)
39.|07.12 Pemenvie HepaBEeHCTB METOOM 1 rexymuti c.97 Ne333(0),
HHTEPBAJIOB 334(r,m,e), 336(0),
40. | 08.12 Pemrenue HepaBeHCTB METOIOM 1 N m.16 ¢.98-102
WHTEPBAIOB yi Ne354(s,r), 358(0,B)
41.|13.12 Kontpoabnas padora Ne 3
«YpaBHeHHS U HEPABEHCTBA C OHOM 1 TeMaTHYECKHI
1nepeMeHHOoN»
42.114.12 Amnanns ommbok. Koppexmus. . ¢.104 Ne346(0), 348(0),
ppeKIL 1 eyt | S (6), 343(6)
43.|15.12 KonTtpouabHas pa6ora 3a nepsoe ,
1 IPOMEKYTOYHBIH
noJIyroaue
YpaBHeHHUSI U HEPABEHCTBA C IBYMS 18

NEepeMEHHbIMHU
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44,

20.12

Amnanu3s ommbok. Koppekumsi.

n.17 ¢.108-110

VYpaBHEHHME C JByMs epeMeHHbIMU 1 ero | 1 rexymmii | Ne399(0,B,1,¢,3), 400
rpaduk
45.|21.12 VYpaBHEeHHE ¢ ABYMS IEPEMEHHBIMH U €TI0 1 . c.112 Ne404,412(2cr.)
TEKYIIUH
rpadux
46. | 22.12 I'padmyeckuii ciocod pemeHus: CUCTeM 1 . m.18 c.114-115 Ned 16,
o TCKYIIHUU 420(3)
YpaBHEHHH
47. | 27.12 I'padmueckuii criocod pemeHus: CUCTeM 1 . c.116 Ne420(06), 422(6)
. TEKYIIUH
ypaBHCHUI
48. | 28.12 I'padmueckuii cmocob pemieHus: cucTeM 1 . c.116 Ned425, 428
. TEKYIIUH
ypaBHCHUI
49. | 10.01 Pemenue cucteM ypaBHEHUI BTOPOU 1 . m 19 ¢.117-118
TORYIHHI | No429(6,r), 430(6,r)
CTETICHU 9 T, s
50.]11.01 Pemenue cucteM ypaBHEHHI BTOPOI 1 . c.119 Ne431(6,r), 433
CTETIEHU rerymH (r, 1, e), 435 (0),
51.|12.01 Pemenue cuctem ypaBHEHHUI BTOpOi 1 . Ne 429 (6), 431 (6, 1),
CTENeHH TERYHIH 1 436 (a), 437 (0),
52.117.01 Penrenue cucrem ypaBHEHHIA BTOPOH 1 . Ne 440 (a), 441 (0), 443
TCKYIHHIL | (g, 1), 444 (6)
CTETICHH > T),
53.]18.01 Perienue 3ama4d ¢ TOMOIBIO CUCTEM 1 . Ne 446, 448 (B), 449 (a)
ypaBHEHHI BTOPOU CTEIICHH TerymH
54.119.01 Pemenue 3a1a4u ¢ TOMOIIBIO CUCTEM 1 . Ne 470,474,479(a)
YPaBHEHU BTOPOU CTEIICHU ey
55. | 24.01 HepaseHnctBa ¢ AByMsl miepeMeHHbIMU 1 Texymii m.21 c.125-128 Ne 482
(B), 483 (a, ), 484 (B)
56. | 25.01 HepaBeHcTBa ¢ 1ByMsl epeMEHHBIMU 1 Texymmit Ne 485 (6), 486 (1), 487
(6, )
57. | 26.01 HepaBeHcTBa ¢ 1ByMs nepeMEHHBIMU No 488 (a), 489 (0), 490
L] rexymwit | (g) 491 (5), 492 (a)
58. | 31.01 CucreMbl HEPABEHCTB C ABYMS m.22 ¢.130-132 Ne 496
IEPEMEHHBIMA 1 TEKYIIHH (8, 1), 497 (a, B), 498
(B), 501 (6), 502 (a)
59. | 01.02 CucTteMbl HEpaBEHCTB C IBYMs .23 ¢.134-135 Ne 507
IEPEMEHHBIMU 1 TeKyIUH (6), 508 (a)509 (6), 510
(a), 511 (0)
60. | 02.02 Cucrembl HEPaBEHCTB C JBYMSI 1 . Ne 512 (a), 513 (6), 514
MIePEeMEHHBIMU TeKyIH (a), 515 (6)
61. | 07.02 KonTtpoabHnas padora Ne 4 ""Pemenne .
o l TEMATUYCCKHUU
CHCTEM YPABHEHHMI U HEPABEHCTB'"'
Apudmernyeckasi 1 reoMeTpUIeCKas 16
MpOorpeccHu
62. | 08.02 Ananus omnbok. Koppekuus. 1 . .24 c.144-146 Ne 561,
TlocnenoBaTenbHOCTH. TERYIIH 1 563, 564 (6, 1)
63. | 09.02 [TocnenoBaTeabHOCTH. 1 Texymyii Ne 566, 568 (6), 569 (0,
B), 570 (a)
64. | 14.02 Onpenenenue apupmeTHIecKoi 1 . n.25 ¢.148-150 Ne 575
TeKYIHH | (g, 1), 576 (6, T, €)
IporpecCuu. s 1)y s 1y
65. | 15.02 ®opmyna N-ro wieHa apupMeTHIecKoi Ne 582, 584 (a), 589
1 TEKYIIHi

HpOrpeccHu

(6), 590, 592
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66.

16.02

®dopMmya N-To WieHa apuPMEeTHIECKOM

Ne 588, 596, 597 (8, n,

MpOrpeccuu 1 TeKyIIHH e), 598
67. | 21.02 ®opmysa CyMMBI N IEPBBIX YIEHOB 1 . .26 ¢.154-156 Ne 603
apudmeTnyecKoi mporpeccun ey (6), 604 (a), 606 (6)
68. | 22.02 ®opmysa CcyMMBbI N IEPBBIX YIEHOB 1 . Ne 609 (6, 1), 611, 613,
apu(METHIECKON IPOTPECCUU TERYHIH 1 615 (6), 618
69. | 23.02 | 24.02 | KonrpoJsnHas padora Ne 5 1 .
"Apudmerudeckas nporpeccus’ TeMaTHeciit
70. | 28.02 Amnanus ommn6ok. Koppekuusi. .27 ¢.161-165 Ne 623
OnpeseneHne reoMeTpuIecKoit 1 TeKyIuit E6, 1;), 624 (6, e), 625
a,T
IIPOTrpeCCU. ’
71.] 01.03 dopmyia N-To YieHa reOMETPUICCKON 1 . Ne 627 (B, 1), 630 (0),
TERYIHI | 631 (a), 633 (6, B)
porpeccuu , )
72.102.03 dopmyia N-To YieHa reOMETPUICCKON 1 . Ne 635, 638, 640, 642,
TCKYIIHUHU 644
porpeccuu
73. ] 05.03 ®opmysa CcyMMBbI N IEPBBIX YIEHOB 1 . .28 ¢.168-170 Ne 648
reOMETPHUECKON IPOTPECCUHU TERYHIH 1 (6), 649 (a, 1)
74.109.03 dopmyiia cymMMBbI N TIEPBBIX WICHOB 1 . Ne 650 (6), 651 (a), 652
TEOMETPHYUECKON IPOTPECCUU TERYHIH (B, 1)
75. | 14.03 dopmyiia cymMMBbI N TIEPBBIX WICHOB 1 . .29 ¢.172-173 Ne 654,
TEOMETPHUECKON IPOTPECCUU B 1Y
76. | 15.03 Kontpoabnas padora Ne 6 1 .
"I"'eomeTpuyeckas nporpeccus" rematHeciit
77.116.03 Ananus ommbok. Koppekuus. 1 . c.176 Ne670, 677(a)
IIpoekr «IlocenoBareabHOCTH» TeKymH
DJIeMeHThl KOMOMHATOPUKH M TEOPUHU 13
BepPOSAATHOCTEM
78. | 28.03 [Ipumepbl KOMOMHATOPHBIX 3a7a4 1 Texymmii .30 c.182-184 Ne 715,
717,718 (6), 719 (a)
79. | 29.03 [TpumMepsl KOMOMHATOPHBIX 3a/1a4 1 Texymmii Ne 720, 722, 723, 726,
727
80. | 30.03 [TepecTanoBku 1 Texymii m.31 c.187-189 Ne 733,
735, 736, 737 (6)
81. | 04.04 [TepecranoBkH 1 Texymmit Ne 740 (6), 741 (6),
743, 744, 746 (0, B)
82. | 05.04 Pasmenienus . m.32 ¢.191-193 Ne 755,
1 TeKymmit | oo
83. | 06.04 Pa3memenus 1 TekyIIuit Ne 760, 762 (6), 764 (a)
84.| 11.04 Pasmemnienus 1 TeKyImit Ne 763, 766
85. | 12.04 Coueranus 1 rexymyi .33 ¢.194-196 Ne 769,
771,773,775
86. | 13.04 CoueTtanus . Ne 776 (6), 778, 780,
1 Tekymmii | S0,
87.|18.04 OTHOcHTeNbHAS YacTOTa CIy4aitHOTO 1 . 11.34 ¢.198-200 Ne 769,
TEKYIIUH
COOBITHS 776 (0)
88. | 19.04 BeposiTHOCTH paBHOBO3MOKHBIX . n.35-36 Ne 798, 800,
Lo rexymuii | g0 goa

CcOOBITUM
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89. | 20.04 BeposiTHOCTh paBHOBO3MOKHBIX 1 . Ne 810, 812, 815, 816
COOBITHIA TerymmH
90. | 25.04 KonTtpoabHnas padora Ne7 «jieMeHTHI
KOMOMHATOPUKHU U TEOPUHU 1 | remarnuecknii
BEPOATHOCTEID)
HTorosoe noBropeHue 12
91. | 26.04 Anamu3 omm6ok. Koppekius. 1 . No 875 (B, 1), 877 (0),
AnreOpanueckre BbIpaXeHUs ey 879 (a), 882 (6)
92. | 27.04 YpaBHEHHS B UX CHCTEMBI 1 Texymmii Ne 925 (0, 1), 927, 935
(6, T, ), 938
93. | 04.05 YpaBHEHHS B UX CHCTEMBI 1 Texymmii Ne 940 (B, 1), 944, 957
(6, B), 958 (a)
94. | 11.05 TexkcToBbIE 312U 1 TeKyIHiA Ne 984, 993, 998
95.]16.05 HepaBenctBa u ux cucreMbl 1 Texymii Ne 1001 (6, B), 1002 (a,
e), 1003 (6), 1004 (6, )
96. | 17.05 OyHKIWH U TpaduKe Ne 1019, 1021 (r, nm, e),
1 TEKYIIHIA 1023 (6); 1026, 1028
(6,1, ¢)
97. | 18.05 HToroBasi KOHTPOJIbHAsSI padoTa 1 WTOrOBLI
98. | 23.05 Amnanus ommbok. Koppekuus. Pemenne 1 . Bapuant 13(1-19)
3agaud ¢ OI'D TeryHn
99. | 24.05 Pemenue 3amau ¢ OI'D 1 Texymii BapuanT 16(1-19)
100 25.05 Pemenue 3amau ¢ OI'D 1 Texymmii BapuanT 19(1-19)
1014 30.05 Pemenue 3anau ¢ OI'D 1 Tekymmii | BAPUAHT 21(1-19)
102} 31.05 Pemenue 3amaa ¢ OI'D 1 TeKyLmit BapuanT 22(1-19)
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7. IlmanupyemMblie pe3yJibTAThl H3Y4YeHUS YUeOHOTI 0 IpeaMeTa

JInyHOCTHBIE pe3yJIbTAThI
Y ooyuarowezoca cghopmupyemcs:

1. * OTBETCTBEHHOE OTHOIIICHHE K YUCHHUIO;

2. * FOTOBHOCTh M CITOCOOHOCTh O0YYaIONIMXCs K CAMOPA3BUTHIO H
caM000pa30BaHUIO HA OCHOBE MOTUBAIIMU K 00YYCHHUIO U TIO3HAHHUIO;

3. o YMGHI/IG SICHO, TOYHO, I‘paMOTHO Hn3JjaraTb CBOU MBICJIN B YCTHOI>'I nu

MMCbMEHHOW peyur, TOHUMATh CMBICI ITOCTABJICHHOM 3a7auu, BBICTPaUBaTh apryMEHTAIIUIO, IPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEDPHI;

4, ¢ HAaYaJIbHBIC HABBIKU aJlallTalluid B AMHAMHWYHO U3MCHAIOIICMCA MUPC,

S. * DKOJIOrMY€CKas KyJIbTypa: HEHHOCTHOE OTHOIICHUE K IPUPOAHOMY MUDY,
TOTOBHOCTH CJIEIOBaTh HOPMaM MPUPOAOOXPAHHOTO, 3J0POBhECOEPETAIOIIET0 TOBEICHUS;

6. CIOCOOHOCTH K IMOLIMOHAIILHOMY BOCTIPUSATHIO MAaTEMATHUECKUX
00BEKTOB, 33144, PELICHUH, PacCyKICHUM;

7. * YMEHUE KOHTPOJIUPOBATH MPOIECC U PE3yIbTAT YICOHOM

MaTEeMaTHYeCKOH JeITeIbHOCTH;

Oodyuarowuiica noayuum 603MOHCHOCHb 01 (YOPMUPOBAHUA:

e  TIEPBOHAYAIBHBIX MTPEACTABICHHN 00 anredpanveckoil Hayke Kak chepe 4emoBeUeCKOn AeITeNbHOCTH,
00 3Tamax e€ pa3BUTHUS;

e  3HAYMMOCTH JUJIsl pa3BUTHSI IMBUIIM3ALINY;

e  KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIIEHUU M COTPYAHUUYECTBE CO CBEPCTHUKAMH B
00pa3oBaTeNbHOM, YUeOHO-UCCIIeIOBATEILCKOMH,

e TBOPYECKOW U JPYTUX BUAAX ACSITEILHOCTU;

e  KPUTHYHOCTH MBIIUICHHS, yMEHUE PAcIIO3HABATH JOTMUECKH HEKOPPEKTHBIE BHICKA3bIBAHNUS, OTJINYATh
TUIOTE3Y OT haKTa;

KpPEaTHBHOCTH MBIIUICHHS, THUIIUATHBBI, HAXOAYNBOCTH, aKTUBHOCTH TIPH PEIICHUH aITreOpandecKux
3azad.

MeranpeamMeTHbie pe3yJIbTaThI
Pezynamuenvie YY/[
Obyuarowuiica nayyumcsa:
e (opMynHUpOBaTh U yIEpKUBATh YUEOHYIO 3a/1a4y;
e  BbIOMpATh EUCTBUS B COOTBETCTBUH C ITOCTABJIEHHOM 3a/1aueil U yCIOBUSMU €€ pealln3aliy;
e  IUIAHMPOBAThH IYTH JOCTHKEHUS 1ieNieil, 0CO3HAaHHO BhIOMpaTh Haubosee 3(pPeKTUBHbIE CIOCOOBI
pelieHns yueOHbIX U T03HABATEIbHbBIX
3a1ad;
e  IPEIBHUJIETH YPOBEHb YCBOCHUS 3HAHUM, €T0 BPEMEHHBIX XapaKTEPUCTHK;
e  COCTaBIIATH ILJIAH U NIOCJIE0BATEIBLHOCTD IEHCTBU;
e OCYHIECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTUBBI,
e aJIeKBAaTHO OI[CHUBATh MPABUIHHOCTh WJIM OIIMOOYHOCTh BHINOJIHEHUS yueOHOM 3a1aun, eé
O00BEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE
BO3MOXXHOCTU €€ pEeLICHHUS;
e  CIMYATh CIIOCOO NEHCTBUS U €r0 PE3yNbTaT C 3aJJaHHBIM STAJIOHOM C ENIbI0 OOHAPYKEHHS
OTKJIOHEHHH M OTIIMYHH OT DTAJIOHA;
00yuaruWuIICcA NOJIYUUM 603MONCHOCb HAYUUMBCA:
e ompeoensimb NOCIE008AMENLHOCIb NPOMEICYMOUHBIX Yeaell U COOMBEMCMBYIOUUX UM OeUCMBULL C
VUEMOM KOHEUHO20 pe3yibmama,
*  npeodsudemv 803MONCHOCMU NONYUEHUS KOHKPEMHO20 Pe3yibmama npu peuenuu 3a0a4;
*  OCyWecmenams KOHCMamupylowul u npocHO3UPYIOWUL KOHMPOIb NO Pe3YIbmamy U no cnocooy
Oelicmeusl;
e gulOenAmb U POPMYIUPOBAMb MO, YUMO YCBOEHO U, YMO HYHCHO YCEOUMb, ONPeOeisimb Ka4ecmeo U
YPOBEHb YCB0CHUSL,
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*  KOHYEHmMpUposams 800 OJisl NPe0OOIeHUs UHMENNIEeKMYANbHbIX 3ampPYOHEHUN U PU3UYECKUX
npensamcmeul;

Kommynuxamuenwvie YY/[

Ooyuarowuiica nayuumces:

e  OpraHU30BBIBATh YU€OHOE COTPYJHHUYECTBO H COBMECTHYIO JCSITEIBHOCTD C YUUTEIEM U
CBEPCTHUKAMM: OIPEIENISITh LI, pacipeeiiaTh

(GYHKIMHU ¥ POJIH YYACTHUKOB;

e  B3aMMOJCIICTBOBATH U HAXOAMUTH OOIIHE CTIOCOOBI pabOThI; paboTaTh B IpyIIe: HAXOAUTH 001Iee
peleHre 1 pa3pemaTb KOHQIUKTHI Ha

OCHOBE COIJIaCOBaHUS MO3UIMI U yuéTa MHTEPECOB; CIylIaTh MapTHEPa; (GOpPMyIUPOBATD,
apryMEHTHPOBATh M OTCTAUBATh CBOE MHEHHUE;

e  IPOrHO3HPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIMYUH PA3HBIX TOUYEK 3PEHUS;

e  paspemaTh KOH(QIMKTHI HA OCHOBE y4&Ta HHTEPECOB M MO3UIIHI BCEX YYaCTHUKOB;

e KOOPAMHHUPOBATH U MPUHUMATH Pa3IMYHbIC MO3UIIUU BO B3aUMOJICHCTBUM;

e  ApPryMEHTHPOBATh CBOIO MO3HULIUIO M KOOPAMHUPOBATH €€ C MO3UIMSIMUA NAapTHEPOB B COTPYAHUYECTBE
IIPU BBIPAOOTKE 0OIIEro perieHus B

COBMECTHOH JESATEIIBHOCTH.

Oobyuarowguiica noayuum 603MONCHOCMb HAYUUMbCA:

e Oelicmeosams ¢ y4emom nO3UyUulU 0py2020 U ymems Co21dCo8bl8aAmMb C80U OCUCMBUSL,

*  YyCmMauasiugams u noOO0EpHCUBAMb He0OX00UMble KOHMAKMbL C OPY2UMU TH00bMU, 811A0est HOPMAMU U
MeXHUKOU 00ujeHUs..

Ilo3nasamenvuvie YY/[

Ooyuarowuiica nayuumces:

e CaMOCTOSITENIbHO BBIACNIATH U (DOPMYIUPOBATH [TO3HABATEIBHYIO IIEJb;

e HCIIOJIB30BATh OOIIME MPUEMBI PELICHHUS 3a/1ay;

e  TPHUMEHSTH [IPABUJIA U TOJIB30BATHCS MHCTPYKIUSMHU U OCBOCHHBIMU 3aKOHOMEPHOCTSIMU;

e  OCYLIECTBJISATH CMBICIOBOE UTEHUE;

e  CO3/aBaTh, IPUMEHSITHh U TPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA, MOJIEIIN U CXEMBI JIJIS
pelieHus 3a1ay;

e  CaMOCTOSITENILHO CTaBUTH LIEJIH, BHIOMPATh M CO3/IaBaTh AITOPUTMBI [JIs PEIICHUs] y4eOHbBIX
MaTeMaTHYECKUX MpoodIiem;

e  TOHHUMATH CYIIHOCTH AITOPUTMUYECKUX MPEANUCAHUN U YMETh 1eHCTBOBATh B COOTBETCTBHH C
MIPEUIOKEHHBIM aJITOPUTMOM;

e  TOHHMMATH U UCTHOJH30BaTh MATEMAaTUUYECKHE CPEICTBA HATTITHOCTU (PUCYHKH, UEPTEIKHU, CXEMBI U
Ip.) 7S WITOCTPALUK, HHTEpIpETaluy,

apryMeHTaIluy;

e  HAXOJWUTh B PA3IIMYHBIX HCTOUHUKAX HHPOPMALINIO, HEOOXOIMMYIO JIJISl pEHICHUST MATEMaTHYECKIX
po6JeM, U MPeICTaBIATh €€ B

MOHATHON (hopMe; TPUHUMATh PELICHUE B YCIOBUSAX HETIOIHON M U30BITOYHON, TOUHOW U BEPOSATHOCTHOM
uHpOpMaINH;

Obyuarouwguiica noayuum 603MOHCHOCMb HAYUUMBCA:
*  YCMAHABIUBAMb NPUYUHHO-CIEOCMBEHHbLE CEA3U, CMPOUMb JI02UYECKUE PACCYHCOCHUS,
VMO3aKIIOYeHUs (UHOYKMUGHble, 0eOYKMUSHbvle U NO
amanozuu) u 8bl800bL,
e opmuposams yuebHYIO U 0OUWENONL308AMENLCKYIO KOMNEMEHMHOCU 8 001ACMU UCNONb308AHUSL
UHPOPMAYUOHHO -KOMMYHUKAYUOHHBIX
mexnonoauti (MKT-komnemenmnocmu),;
e gudemb aneebpauyecKyio 3a0auy 8 Opyeux OUCYUNIUHAX, 8 OKPYIHCAIOWEU HCUSHIL,
e BbIOGUAMb 2UNOME3bl NPU PeUleHUU YYeOHbIX 3a0ay U NOHUMAMb He0OX0OUMOCb UX NPOBEPKU,
e NIAHUPOBAMD U OCYUECMETIAMb 0esMelbHOCHb, HANPABIEHHYIO HA peuleHue 3a0ay
UCC1e008amenbCcKo2o Xapakmepa,
e guIOUpamb Hauboaee payuoHaibHule U I pexmuHbvle CnocoObl peuleHus 3a0ay;
*  UHmMepnpemuposamv uHpopmayuy (CMmpyKmypuposams, nepeooums CniouwHol mekcm 6 maoauyy,
npe3eHmo8amy NOJAY4YeHHYI0 UHGoOpMayuio, 8
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mom yucie ¢ nomowwvio UKT),;
e OYeHusamv UHGOPMayUIo (KPUMUYECKAs OYEHKA, OYEeHKA 00CMOBEPHOCTIU),
*  YCMAaHA8IUBAMb NPUYUHHO-CLEOCMBEHHbIE C8A3U, BbLICMPAUBAMb PACCYHCOCHUsL, 0000WeHU,

IIpenmeTHble pe3yJibTaThI
Pasznen «Apudpmernka
Pauuonanvuvie uucna
BbINyCKHUK HAY4YUTCS:
e  CpaBHHBATh U YIOPSIAOYUBATH PAlMOHATILHBIC YHCIIA;
e BBINOJHATH BHIYMCIICHUS C PALIMOHATIBLHBIMHI YUCIAMH, COYETAasl yCTHBIC M MMCbMEHHBIE TPUEMBI
BBIYUCIICHUH, TPUMEHEHNE KAIbKYIATOPA;
e  HCIOJIb30BaTh MOHATUS U YMEHUS, CBA3aHHBIE C MIPOIIOPLUOHAIIBHOCTHIO BEJIMYMH, IPOLIEHTAMU B
XO/JIe pelIeHHs] MaTeMaTHYeCKHX 3314 U 33]1a4 U3 CMEXHBIX MPEIMETOB, BBIMOIHATH HECTIOKHBIE
[IPAKTUYECKHUE PACUEThI
e  TIPUMEHSTDH NOHATHS, CBA3aHHBIE C JEIMMOCTBIO HATYPAIBHBIX YHCEI
BbInyCKHUK MOJIYYUT BO3MOKHOCTD:
*  NO3HAKOMUMBCA C NOSUYUOHHBIMU CUCMEMAMU CYUCTIeHUs. C OCHOBAHUAMU, OomaudHbiMu om 10;
e y2nybumo u pazeume npeoCmasieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eIUMOCU,
*  HAYYUMbCA UCNONIL30BAMb NPUEMbl, PAYUOHATUSUPYIOUUE BbIYUCTIEHUS, NPUOOPECU NPUBLIYKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, blOUPAS NOOX0OAWUL 0I5l CUMYAyUU CNOCOO.
eiicmeumenbnule uucna
BbINyCKHUK HAYYUTCS:
e  HUCIOJIb30BaTh Ha4aJbHBIC IPEICTABICHUS O MHOKECTBE JCHCTBUTEILHBIX YHCEIL;
e BIAJCTh MOHATHEM KBAJPATHOTO KOPHS, IPUMEHSATH €T0 B BEIYUCIICHUSX;
BbINYyCKHUK MOJYYUT BO3MOKHOCTh:
e pazeums npeocmasienue 0 yucie U YUCI08blX CUCEMAX OM HAMYPAIbHBIX 00 0eliCn8UmMeIbHbIX
yuces; 0 poau 8blYUCTEHUL 8 4el08eUeCKOl NPAKMUKe;
e pazeumo u yeayoumv 3HaHUs 0 0eCAMUYHOU 3aNUCU 0eUC8UMENbHbIX Yucel (nepuooudeckue u
Henepuoouueckue opoou,).
H3mepenus, npudauicenus , OueHKuU
BbInyCKHUK HAYYUTCS:
e HCIIOJIb30BAaTh B XOJI€ PELICHUS 3a]1a4 dJIEMEHTapHbIE TPECTABICHUS, CBSI3aHHbIE C MPUOIMKEHHBIMU
3HAYCHUSMU BEITUYMH.
BbINYyCKHUK MOJYYUT BO3MOKHOCTh:
e NOHAMb, YMO YUCTOBblE OAHHbIE, KOMOPblE UCNOIb3VIOMCS OJisl XapaKmepucmuKku 00bekmos
OKPYHCAIOU €20 MUPA, ABNAIOMCS NPEUMYUECMBEHHO NPUOIUNCEHHBIMU, YMO NO 3aNUCU NPUOIUNCEHHBLX
3HAYEHU, COOEPHCAUUXCSL 8 UHDOPMAYUOHHBIX UCTIOUHUKAX, MONCHO CYOUMb O NOZPEUHOCMU
npuOIUINCEeHUS,
e NOHAMb, YMO NOCPEUHOCNb PE3VTbMAMA 8bIYUCTEHUSA OOIHCHA DBbIMb COUBMEPUMA C NOSPEUHOCTIBIO
UCXOOHBIX OAHHDIX.
Anzedpauueckue evipaxcenus
BbinycKHUK HAYy4YHTCS:
- OIIEpUPOBATh NOHATUAMHU "TOXJIECTBO", "TOKAECTBEHHOE MMpeoOdpazoBaHue", pemarh 3a1a4H,
coJieprkalire OyKBeHHbIE JaHHbIE, padoTaTh C popMyIamu;
- OIIEpUPOBATh MOHATHUAMH "KBAaIPATHBIA KOPEHB'", IPUMEHSTH €r0 B BEIYUCIICHHUSX;
- BBIMOJIHATH peo0pa30BaHUe BHIPAKEHUH, COIEpKAIMX CTEINEHHU C LENIbIMH MTOKa3aTeIsIMHU U KBaJpaTHbIE
KOPHH;
- BBINIOJIHATH TOXKJECTBEHHbIE MMPe0Opa30BaHus pallMOHALHBIX BbIpAaXKEHHUI Ha OCHOBE MPaBUJI IEUCTBUI
HaJl MHOTOWJIEHAMU U alnre0panyecKuMu ApoOsIMH;
- BBIMOJIHATH Pa3NI0KEHHE MHOTOUWJICHOB HA MHOKUTEIH;
- IPUMEHSATH IPe0OpPa30BaHUs BEIPAXKEHUH I peLIeHNs Pa3IMYHbIX 33/1a4 U3 MaTEMaTUKU, CMEXHBIX
MPEIMETOB, U3 pealbHON MPAKTUKH.
BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:
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- 8LINOJHAMb MHO20WA208blE NPEOOPA308AHUSA PAYUOHATLHBIX 8bIPANCEHUL, NPUMEHSS WUPOKULL HAOOP
Ccnocobos u npuémos;

- NPUMEHAMb MOHCOeCmBeHHble Npeobpazo8anus 0 peuleHus 3a0ay U3 pasiuiHblX pazoenos Kypca.
Ypaguenusn

BbInycKHUK HAYyYMThCH:

- pemaTh OCHOBHBIE BU/IbI PALIMOHAJIBLHBIX YPABHEHUM C OJTHOM IIEPEMEHHOM, CUCTEMBI IBYX YPaBHEHUH C
JBYMS IEPEMEHHBIMU;

- IPUMEHSATH AHATTUTUYECKUI U TpadudecKuil sI3bIKH JIJIs1 MHTEPIPETALUU MTOHATUH, CBSI3aHHBIX C
IIOHSATUEM YPaBHEHUS, AJIs PELICHUS YPABHEHUM U CUCTEM YPaBHEHHU;

- [IOHUMATh YPAaBHEHUE KAK BAKHEUIIYI0 MATEMAaTUYECKYIO0 MOJENb JUIs OIIMCAHUS U U3Y4CHUS
Pa3HOO0Pa3HBIX pealbHbIX CUTYALUN, pelIaTh TEKCTOBBIE 3a/1a4H aNre0OpandyecKuM METOIOM;

- IPOBOAUTH NPOCTEHIINE UCCIIETOBAHUS YPABHEHNUN U CUCTEM YPAaBHEHUM, B TOM YUCJIE C IPUMEHEHUEM
rpaduUecKuX MpeacTaBIeHU ( yCTaHABIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa YPaBHEHUH pelieHus,
€CJIM UMEET, TO CKOJIBKO U IIp.)

BbINyCKHUK NMOJYYUT BO3MOKHOCTD:

- UCNOIL308AMb WUPOKUL CNEKMP CREYUATIbHBIX NPUEMOB PeUleHUsl YPAGHEHUN U CUCTEM YPAGHEHULL,
VBEPEHHO NPUMEHAMb Annapam ypasHeHull U HepaeeHCms 05l peuleHUs pa3sHo00PA3HbIX 3a0ay U3
MAmMemMamuru, CMe}CHbIX NPeoMemos, pealbHOU NPAKMUKU

Hepagencmea

BpInyCKHUK HAYYUTbCH:

- IOHUMAaTh TEPMUHOJIOTUIO U CUMBOJIMKY, CBA3aHHBIE C OTHOIIEHHEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX
HEPaBEHCTB;

- peuaTh JIMHEHbIE HEPAaBEHCTBA C OAHOM MEPEMEHHON U UX CUCTEMBI; PEIIaTh KBaIpaTHbIE HEPABEHCTBA
C OMopoil Ha rpaduyecKre NpeCTaBICHUS;

BBINYCKHUK MOJYYHUT BO3MOKHOCTD:

- 0Cc8OUMb PA3HOOOPA3HbIE NPUEMBL 00KA3AMENbCMBA HEPABEHCIE,

- npuMeHAms epaghuueckue npedcmasieHus 0 UCC1e008aHUS HEPABEHCME, CUCTNEM HEPABEHCMS,
cooepoicawux OyKeeHHvle KO3ppuyuernmal.

- NPUMEHAMb annapam HepaseHcmea 0s peueHusl pasHo0OPA3HLIX MAMEeMAMUYecKux 3a0ad, 3a0a4 u3
CMENCHBIX NPeOMEemMOos8 U NPAKMUKU.

Pazgen «PyHkummw»

Yucnoevle mnodcecmea

BbpInyCKHUK Hay4uTCH:

- IOHUMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSA3aHHBIE C IIOHATHEM MHOKECTBA, BBIIIOJIHATH ONEPalliN HaJ
MHOKECTBAMU;

- HCIIOJIb30BaTh HAYAJIBLHBIC MIPEICTABICHUS O MHOKECTBE IEUCTBUTEIIBHBIX YHUCEIL.

BBINYCKHUK MOJYYUT BO3MOKHOCTD:

- paszeusamuv npeocmasgienue 0 MHOHCeCmaax,

- pazeusamuv npedcmasgierue 0 Yucie U YUC08blX CUCTNEMAX Om HAMYPAlbHbIX 00 0eUCMBUMeNbHbIX

yucen, 0 poau 8bIMUCICHUL 8 NPAKMUKE,

- pazeueamv u yenyoums 3SHaHUus 0 0eCAMUYHOU 3anucy 0elicmeumenbHblxX yucen (nepuoouyeckue u
Henepuoouyeckue opoou,).

Yucnosvie pynkuuu

BbInycKHUK HAY4YHTCS:

- IOHUMATh U UCIOJIb30BaTh ()YHKITMOHATBHBIC TTOHSTHS, S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHS);
- CTPOUTH TpaUKH FIIEMEHTAPHBIX (QYHKIIHIA, UCCIIEI0BATh CBOMCTBA YUCIIOBBIX (DYHKIINI Ha OCHOBE
W3YYCHHUS TOBEACHHS UX TPAPUKOB;

- MOHUMATh (PYHKIIMIO KaK BKHEHIIIYI0 MATEMAaTUYECKYIO MOJIENb JUIsl OMUCAHMSI IPOIIECCOB U SIBJICHUN
OKPYKAFOIIIero MUpa, MPUMEHSITh (PYHKIIMOHATBHBIH SI3BIK JIJIS1 OIIMCAHUS ¥ HCCIICIOBAHUS 3aBUCHMOCTEH
MEXTy PU3HIECKUMHU BEITHUNHAMHU.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:
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- IPOBOOUMb UCCIEO08AHUS, CEA3AHHbBIE C U3YUEHUEM CEOUCME (DYHKYULL, 8 MOM YUCTe C UCNONb308AHUEM
KOMHIblomepa, Ha OCHOGe 2PAhuK08 U3y4eHHbIX YYHKYUL CIoums 6oJiee CLodCHble 2papuKru (KycouHo-
3a0arnHvle, ¢ "ebikonomuimu" moukamu u m. n.);

- UCNOIBL308AMb PYHKYUOHATILHBIE NPeOCMABIIeHUS U CEOUCMBA (PYHKYULL OISl peueHUss MamemMamuiecKux
3a0a4 U3 pasiuyHbIX pazoeios Kypca.

Pa3nen «UucioBble MOCI€10BATEIbHOCTI

Apupmemuueckue u 2eomempuuecKue npozpeccuu

BbINyCKHUK HAY4YUTCS:

MMOHUMATh U UCIIOJIb30BATh S3BIK MOCIEA0BATEIIbHOCTEN (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUCHUS);

- IPUMEHSATH POPMYJIBI, CBA3AHHBIE C APUPMETHUSCKON ¥ T€OMETPUIECKON POTPECCUSIMHU, U anmapar,
c(hOpMHUPOBAHHBIN MTPH U3YUCHHUH IPYTUX PA3CIIOB Kypca, K PEIICHUIO 33]1a4, B TOM YHCJIE ¢ KOHTEKCTOM
13 peabHOM KU3HHU.

BbINMyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH:

- pewams KOMOUHUPOBAHHbLE 3A0ayU ¢ NPUMEHeHUeM GopmyL N-20 YleHA U CYMMbl NNEePBbIX YlIEeHO8
apughmemuueckoll u 2eoMempuyecKol npocpeccuti, NPUMeHsisi NPU SMOM annapam ypaeHeHull u
HepaseHcms,

- NOHUMAMb APUPGMEMULECKYIO U 2EOMEMPUUECKYI0 NPOSPECCUU KAK YYHKYUU HAMYPATbHO20 aApyMEeHma,
CBA3bIBAMb APUPMEMULECKYIO NPOSPECCUIO C TUHETIHBIM POCIOM, 2e0MEMPUUECKYIO - C
9KCNOHEHYUANbHBIM POCHIOM.

Pa3nen «BepoSITHOCTH U CTATHCTHKA)

Onucamenvnana cmamucmuxa

BbInycKHUK HAYYHTCS:

- HCTIOJIb30BaTh MPOCTEHIIIKME CIIOCOOBI ITPEACTABICHHUS U aHAIN3a CTATUCTUICCKUX JTaHHBIX.
BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

- npuobpecmu NePEOHAYANLHBIN ONbIM OP2AHUZAYUU COOPA OAHHBIX NPU NPOBEOCHUU ONPOCA
00WecmeeHH020 MHEHUs, OCYUWeCMEIMb UX AHANU3, NPe0CMABIsIMb pe3yibmanbvl ONpoca 8 uoe
maoauysl, OUaZpammol;

- HAYYUMbCsl NPUBOOUNDb COOEPIHCAMETbHbIE NPUMEPDL UCNOIb308AHUS OJI51 ONUCAHUSL OAHHDBIX.
Cnyuaiinole coobimus u_6eposamHocms

BbInyCKHUK HAYYHTCS:

-HaXOJIUTh OTHOCUTENHHYIO YACTOTY U BEPOSITHOCTh CITy4alfHOTO COOBITHSI.

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

-npuobpecmu Onvim nPoedeHUs. CIY4AUHbIX IKCHEPUMEHMO8, 8 MOM YUCTIE C NOMOWbI0 KOMNbIOMEPHO20
MOOeUpPoB8anus, UHMepnpemayuu ux pe3yibmamos.

Komounamopuxa

BbinycKHUK HAYy4YHTCS:

-pemaTh KOMOMHATOPHBIE 33/1a4M Ha HAXO0XACHUE Ynciia O0BEKTOB MJIM KOMOWHAIIUA.

BbhInyCKHUK MOJYYUT BO3MOKHOCTD:

-HAYYUMbCSL HEKOMOPBIM CHEYUATbHBIM NPUEMAM peuleHUsl KOMOUHAMOPHBIX 3A0ay.

Inemenmpl NPUKIAOHOU MAMEMAMUKU

BbInyCKHUK HAYYHTCS:

- UCTIONIb30BaTh B XOJI€ PEUICHUS 3a/1a4 JIEMEHTapHbIE TIPEICTABIICHUSI, CBI3aHHBIC C TTPUOINKEHHBIMHU
3HAYEHUSIMHU BEIUYNH.

BbInyCKHUK MOJTYYUT BO3MOKHOCTD:

- NOHAMb, YMO YUCTOBblEe OAHHbIE, KOMOPble UCNOIb3VIOMCS 0I5 XaAPAKMEePUCMUKU 00beKmos
OKPYIHCAOUec0 Mupa, A8II0Mcs NPeUMyujecCmeeHHo NPUOIUNCEHHBIMU, YMO NO 3aNUCU NPUOIUNCEHHBIX
3HAYeHU, COOEPHCAUUXCS 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO CYOUMDb O NOSPEUHOCHU
npubIUdiCceHUs

- NOHAMb, YMO NOCPEUWHOCIb Pe3VIbMama 8bI4UCIEeHUL O0JIHCHA OblMb COUBMEPUMA C NOCPEULHOCMBIO
UCXOOHBIX OAHHDIX.
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8. TpeGoBaHus K YPOBHIO MOATOTOBKHU o0yuyaromuxca 9 kiacca.

B pesynomame uzyuenusn anzeopvl yueHuK 0071icen

TpeGoBaHusi K YPOBHIO IOATOTOBKHM oOydaromuxcsi 9 KJIaccoB:
00JIHCHBL 3HAMB/NOHUMAMND

3Ha4YCHHE MaTeMaTHYECKOM HAyKH IJId PCIICHHUA 3a4a4, BOSHUKAIOIMIUX B TCOPHUHU U IMMPAKTUKE, IIUPOTY

U B TO € BpeMsl OTPaHMYEHHOCTh IPUMEHEHUS MaTeMaTUYECKUX METOOB K aHAIHU3y U
MCCIICIOBAHHIO TPOLIECCOB U SIBIICHUH B IPUPOJIE U OOILECTBE;

3HAUYCHHC IMPAKTHUKH U BOIIPOCOB, BOBHUKAIOIINX B caMOM MaTeMaTHKe JJIA (bOpMI/IpOBaHI/IH " Pa3BUTHA

MaTeMaTHYECKOW HAYKH; UCTOPHIO Pa3BUTHSI MMOHSTHUS YMCIIA, CO3JAaHUS MATEMaTHYECKOTO aHAIIN3a,
BO3HUKHOBCHUA U PA3BUTHA I'COMCTPUHU,

YHHUBEPCAJIBHBIN XapaKTep 3aKOHOB JIOTUKU MaTEMAaTUIECKUX PACCYXKICHUH, UX TPUMEHUMOCTH BO
BCeX 00JIaCTSAX YEIOBEUECKON JCATEIIEHOCTH; BEPOSTHOCTHBIA XapaKTep pa3IMYHbIX MPOIECCOB
OKPYKAaIOIIETO MUPA;

00JIJICHbL YMEMb !

BBIIIOJIHATH apI/I(bMCTI/I‘ICCKI/Ie I[CﬁCTBPISI, COoUCTasd YCTHBIC U TMCbMCHHBIC ITPUCMBI, HAXOJUThH
SHAYCHUA KOPHA HaTypaJIBHOfI CTCIICHU, CTCIICHU C PALIMOHAJIbHBIM ITOKA3aTCJICM, UCII0JIb3YA IIPHU
HCO6XOI[I/IMOCTI/I BBIYUCIUTCIIBHBIC YCTpOﬁCTBa; I10JIB30BAaTbCA OHGHKOﬁ n HpHKHI{KOﬁ IIpu
IMPAKTUYCCKUX pacyHCTax;

COCTaBJIAThb 6YKBCHHBI€ BBIPAXXCHHUA U (1)OpMy.]'IbI 110 YCJIOBUAM 3a/1a4,; OCYHICCTBIIATH B BhIPAKCHUAX U

(dbopMyrax YMCIIOBBIE MTOACTAHOBKH U BBIIOJIHATH COOTBETCTBYIOIINE BBIYUCIICHUS, OCYIIECTBISATh
[IOJICTAHOBKY OJIHOT'O BBIPAXKEHUS B IPYTO€; BBIpAXKaTh U3 (YOpMyYJ1 OAHY IEPEMEHHYIO Yepe3
OCTAJIbHBIE;

BBITIOJIHATh OCHOBHBIE JACUCTBHS CO CTEIIEHSIMU C LIEJIBIMU [TOKA3aTEIIMH, C MHOTOYJICHAMHU U
anreOpandecKUMHU ApoOSMH; BBIIOIHSTH PAa3/I0’KEHHE MHOTOWIEHOB HA MHOKUTEIIHU; BBIIIOJIHSTD
TOKJIECTBEHHbIE TPEOOPA30BaHNUs PALIMOHAIBHBIX BBIPAXKECHMUI;

IPUMEHSATH CBOICTBA apu(METUUECKUX KBAJPAaTOB KOPHEH JUIsl BHIYMCIIEHUS 3HAUCHUH U
peoOpa3oBaHUI YUCIIOBBIX BBIPAXKEHUH, COJIEpKAIUX KBaIpaTHbIE KOPHHU;

peuaTs JIMHEWHbIC, KBaJIPAaTHBIE YPABHEHHS U PallMOHAJIbHBIE YPABHEHUS, CBOIALINECS K HAM,
CUCTEMBI JIBYX JINHEVHBIX YPABHEHUI U HECIIOKHBIC HEJIMHEHHBIE YPaBHEHNS,

peuiaTs JIMHEWHbIEC U KBaJAPAaTHBIE HEPABEHCTBA C OJHON NIEPEMEHHOM U UX CUCTEMBI;

pelaTh TeKCTOBbIE 3a/1aul aJIre0pandeckuM METOI0M, UHTEPIIPETUPOBATh MTOJyYSHHBIH pe3ysbTar,
IIPOBOAUTH OTOOP pelIeHuH, UCX01 U3 (POPMYITMPOBKHU 3a]1auH;

n300pakaTh yuciia TOYKaAMU Ha KOOPAMHATHOHN MPSIMOH;

OIIPEAEIATh KOOPAMHATHI TOUYKH INIOCKOCTH, CTPOUTH TOUKH € 3aJaHHBIMU KOOPAMHATAMU;
1300paXkaTh MHOXKECTBO PELLIECHUH JIMHEIHOTO HEPABEHCTBA;

pacro3HaBaTh apu(pMeTHUECKHE U TeOMETPHUUECKUE POTrPECCHH; PeliaTh 3a/1auu C IPUMEHEHHEM
(bopMyIIbI 00IIET0 WIeHA U CyMMbI HECKOJIBKHMX TEPBBIX YWICHOB;

HaXOJUTh 3HaUeHUs QYHKIUH, 3aJaHHON QopMmysoii, Tabnaure, rpagukom 1o e€ aprymeHTy;
HaXOJUTh 3HAUYEHUs apryMEHTa 10 3HaueHUI0 (YHKIUH, 33JaHHOM rpaKoM MU TaOIHLIeH;

OIpeIeNIATh CBOMCTBA (PYHKIUH 110 ee TpaduKy; MPUMEHSATH rpaduuecKue MpeCTaBIeHUs pu
pELIEHNN ypaBHEHUH, CUCTEM, HEPABEHCTB;

OIHCHIBATh CBOWCTBA U3YUYEHHBIX (DYHKIUI, CTPOUTDH UX IPaPUKH;

U3BJIEKaTh WH(OPMAIIMIO, IPEACTABICHHYIO B TaOIUIIaX, HAa AUarpaMMmax, rpadukax; COCTaBIsATh
TaOIUIIBI, CTPOUTH JUArpaMMBbl U rpaduku;

pemars KOMOMHATOPHBIE 331a4U MMYTEM CHCTEMAaTUYECKOTro 1epedopa BOZMOKHBIX BAPUAHTOB U C
MCIOJIb30BaHNEM IIPAaBUJIa YMHOXKEHUS,;

BBIUUCIIATH CPEAHNE 3HAUEHUS PE3YJIbTATOB U3MEPEHMI;

HAXOJUTh YACTOTY COOBITHS, HCIIOIB3Yys COOCTBEHHBIE HAOMIOACHUS U TOTOBBIE CTATUCTUIECKUE
JTaHHEBIE;

HaxoJUuTb BEPOATHOCTHU cnyqaﬁme COOBITHII B HpOCTGﬁHlHX Crydasix.

énaoemsv KoMnemerHyusAMY. TO3HABATEIbHOW, KOMMYHUKAaTUBHOM, MH(MOPMAIIMOHHOHN 1

pedIieKCUBHOI.

pewanisv Cﬂedyiou;ue HCU3ZHEHHO npakmuviecKkue 3a0a4H:
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®  CaMOCTOSITENIbHO MPHOOPETATh M MPUMEHSTh 3HAHUS B PA3IMYHBIX CUTYallUsAX, pad0OTaTh B IPyIIax;
® ApPryMEHTHPOBATh U OTCTAaUBAaTh CBOIO TOUKY 3PEHUS;
®  yMETh CIIyHIaTh JPYTUX, U3BJIEKATh YUeOHYIO0 HH(POPMAIIHIO HA OCHOBE COMIOCTABUTEIIFHOTO aHAIN3a

00BEKTOB;
®  TI0JIb30BATHCS MPEIMETHBIM YKa3aTeJIeM SHIMKIIONEANN W CIPABOYHUKOB JUTSI HAXOKICHUS
uHpOpMALUH;
®  CaMOCTOSITEIILHO JICHCTBOBATH B CUTYAIIMH HEONPEACIEHHOCTH TIPH PEIICHUN aKTYaIbHBIX JUIS HUX
po0Jem.

y}[I/IBepcaJ'[LHble y‘leﬁHLIe ﬂeﬁCTBHﬂ
B cooTtBeTcTBHU C TpGGOBaHI/ISIMI/I CTaHI[apTa BTOPOT'O ITIOKOJICHUA CUCTCMA IINIAHUPYCMbBIX PE3YJIbTATOB

— JINYHOCTHBIX, METANIPEIMETHBIX U TPEMETHBIX — YCTAHABIMBACT U OMHICHIBACT KJIACCHI yyeOHO-
NO3HABAMENbHBIX U YYUeOHO-NPAKMUYECKUX 3a0ad, KOTOPble OCBAaUBAIOT yJallluecs B X0Je 00ydeHus1, 0co60
BBIJIETISISL CPEIU HUX TE, KOTOPbIE BHIHOCSTCS Ha UTOTOBYIO OIICHKY. Y CIIEIIHOE BBIIOJIHEHUE ATHX 3aja4
TpeOyeT OT yJaIinuxcs OBJIaCHUs CUCTEMOW yHuUGepcaibHbix yueonvix oeticmeuil (YY/I), cierududaeckux s
JAHHOTO y4eOHOro MmpeaMeTa, CIy>KalluM OCHOBOM AJIs MOCIEAYIOUIEro 00y4deHHs U JaET BO3MOXKHOCTh
00y4aroIuUMCs IOCTHYb CIEIYIOIINX PE3yIbTaTOB Pa3BUTHSL:

8 IUYHOCHIHOM HANDAGIEHUU:

1) ymeHue sICHO, TOYHO, PAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOW M NMCbMEHHOW PEUH, TOHUMATh CMBICIT
ITIOCTaBJICHHOM 3a7]a4uM, BEICTPAMBATh apryMEHTALUIO, IPUBOJUTD IPUMEPHI U KOHTPIIPUMEPHI;

2) KPUTHYHOCTH MBIIIICHHS, YMEHHE PACIIO3HABATH JIOTUUECKA HEKOPPEKTHBIC BBICKA3bIBAHUSI, OTIINYATh
THIIOTE3Y OT (aKTa;

3) mpe/CTaBIeHHE O MATEMAaTHYECKOM HayKe Kak cepe YeIoBeYeCKO esITeIbHOCTH, 00 ITalax ee pa3BUTus,
0 €€ 3Ha4MMOCTH JUIsl Pa3BUTHS LIUBWIA3ALUY;

4) KpeaTUBHOCTH MBIIUICHNUS, THU[MATHBA, HAXOAYUBOCTh, aKTUBHOCTH [IPU PELICHHUH MaTEeMATHYECKHX
3a1ad;

5) yMeHHe KOHTPOJIMPOBATH MPOLIECC U Pe3yabTaT yueOHOI MaTeMaTHYECKO! IeSITeIbHOCTH;

6) criocOOHOCTh K AIMOIIMOHAIBHOMY BOCIIPUSATHIO MATEMATHIECKUX 00OBEKTOB, 3a/1a4, PeIICHUH,
paccykJIeHUH;

6_Memanpeomennom HanpagieHuu:

1) nepBoHavaNbHbIC NPEACTABICHHS 00 UISSIX U O METOJIaX MATEeMAaTHKH KaK 00 YHHBEPCATbHOM SI3bIKE HAYKU
U TEXHUKH, O CPEJCTBE MOJACINPOBAHUS SABJICHUN U IIPOLIECCOB;

2) yMEHHE BUJICTh MATEMaTHIECKYIO 3a]1a4y B KOHTEKCTE MPOOJIIEMHON CUTYaIlH B IPYTUX AUCIHUILTHHAX, B
OKpY>Karollen KU3HH;

3) yMeHHe HAXOUTh B PA3IMYHBIX HCTOYHHKAX HH()OPMAIIHIO, HEOOXOAUMYIO ISl PEIICHHST MAaTeMaTHISCKIX
po0JieM, ¥ MPECTABIATH €€ B MOHATHON (opMe; IPpUHUMATh PEIICHUE B YCIOBUSAX HEIIOJIHOM U
M30BITOYHOMN, TOUHOW U BEPOSATHOCTHOW MH(pOPMAaLINY;

4) yMeHHe MOHUMATh M UCII0JIb30BaTh MATEMAaTHYECKHE CPEIICTBA HAMNIAHOCTH (TpaduKH, TUarpaMmel,
TaOIUIIBI, CXEMBI U JIp.) JUIs WIIIOCTPAIMU, HHTEPIIPETALUH, apTyMEHTALlUY;

5) yMeHUe BBIIBUTaTh THIIOTE3bI IPU PEIICHUU YUEOHBIX 33]1a4 U IOHUMATh HEOOXOIUMOCTh HX MPOBEPKH;
6) yMeHHUe MPUMEHSATh HHAYKTHBHBIC U JICTYKTUBHBIC CIIOCOOBI pacCy K ICHHI, BUCTh Pa3IMYHbIC CTPATETUU
pelieHus 3a1ay;

7) MOHUMaHUE CYITHOCTH aJITOPUTMUYECKUX TPEIMUCAHHMIA U YMEHHE JCHCTBOBATh B COOTBETCTBHH C
IIPEIOKEHHBIM aITOPUTMOM,;

8) yMeHHe caMOCTOSITEIbHO CTaBUTh IEJTH, BEIOMPATh M CO3/IaBaTh AJITOPUTMBI JJISl PEIICHUS YICOHBIX
MaTeMaTHYeCKUX Mpodiiem;

9) yMeHue TIaHUPOBAaTh U OCYIIECTBIISATh ACSTEIbHOCTD, HAIIPABIEHHYIO HA pPellIeHue 3a7a4
HCCIIEN0BATENBCKOI0 XapaKTepa.

6 NpeOMemHOM HANPAagIeHu:

1) OBJIAAICHUC MATCMATHUYCCKUMHU 3HAHUSAMHU U YMCHUSIMHU, HeO6XO)II/IMI)IMI/I AJid TpOAOJIKCHUS
o6yquI/151 B CTapmeﬁ IIKOJIC MW HMHBIX 06H.[CO6p3.30BaTeJ1LHLIX YUPCKACHUAX, U3YUCHUA CMCIKHBIX
AUCHUILINH, IPUMCHCHUS B HOBC@JIHGBHOﬁ KHU3HU,
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2) co3nanue (yHIaMEHTa Ui MaTeMaTHYeCKOro pa3BUTHUA, (OPMHUPOBAHUS MEXaHHU3MOB
MBIIIJICHUS, XapaKTEPHBIX [T MATEMAaTHUECKOH JIESITETbHOCTH.
MIPEIMETHBIM PE3YJIbTaTOM U3yUeHHS Kypca sIBISETCS c(POPMUPOBAHHOCTH CIEAYIOIUX YMEHUH.
IIpenmerHas o6aacTb «ApupmMeTHKa»

* IEPEXOJUTH OT OJHON (POPMBI 3aIMCH YHUCEII K APYTOM, IPEACTABIATh AECATHUHYIO JpOoOb B BUE
OOBIKHOBEHHOH 1 OOBIKHOBEHHYIO — B BUJIEC JIECATUYHOM, 3aIIMCHIBATh OOJIBIINE U MaJbIe YUCIIA C
HCIOJIb30BAHUEM LIENIbIX CTEIIEHEH NEeCATKHY;

* BBITOJIHATH apu(METHYECKHE JHCTBUS C pAllMOHATIbHBIMU YMCIIaMH, CPABHUBATH PAIlIOHAILHBIC

U JIEUCTBUTENbHBIE YKCIIA, HAXOANUTh B HECIIOXKHBIX CITy4asiX 3HAUE€HUS CTENECHEN C LIEeIbIMH I10Ka3aTelsIMHU,
HAXO/UTh 3HAUCHHSI YMCIIOBBIX BBIPAKEHUIA;

* OKPYTJIATH LieJIble YKcCiia U AECATUYHBIE ApOo0H, HAXOAUTh MPUOIMIKEHUS YUCEIl C HEI0CTaTKOM U U30BITKOM,
BBITOJIHATH OLEHKY YHCIOBBIX BBIPAKECHUIA;

* [10JIb30BaThCs OCHOBHBIMH €JMHULIAMH JUIMHBI, MAcChl, BpEMEHH, CKOPOCTH, ILIOLIAa1, 00beMa, BhIpaXaTh
0oJiee KpyIHbBIE €IUHULIBI Yepe3 0ojiee MeNKHe U Hao0opoT;

* pelaTh TeKCTOBbIE 33JjauH, BKJIIOUYas 3a/1a4M, CBSI3aHHbIE C OTHOILIEHUEM U MPONIOPLIUOHAIBHOCTBIO
BEJIMYHH, C IpOOSIMU U MPOLIEHTAMHU.

Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 8 RPAKMUYECKOU 0eAMebHOCHU U NOBCEOHEGHOIL
HCUZHU 0114

* PELICHMS] HECIIOKHBIX MPAKTUUECKUX PACUETHBIX 3a/1a4, B TOM YUCIIE C UCIOJIb30BaHUEM (TIPH
HEOO0XOAMMOCTH) CIIPABOYHBIX MATEPHUAIOB, KAIBKYIISTOPA, KOMIBIOTEPA;

* YCTHOM NPUKUJKU U OLIEHKH pe3ysbTaTa BHIYMCIEHUH, TPOBEPKH Pe3yiIbTaTa BHIYUCICHUS C
MCTIOJIb30BAaHUEM PA3IMYHBIX IPUEMOB;

* HHTEpIpPETALMU PE3YJIbTATOB PELICHUS 33a]a4 C Y4€TOM OTPAHUYEHUH, CBA3aHHBIX C peabHBIMU
CBOMCTBAaMH PaCcCMaTPUBAEMBIX IPOLIECCOB U SBJICHUM.

IIpenmernas odacTb «Aaredpa»

* COCTaBJIATh OYKBEHHbBIE BhIpaKEHUS U (POPMYJIBI IO YCIOBUAM 3a/1a4; OCYIIECTBIISTH B BEIPAKEHUAX U
(bopMyax YUCIIOBBIE MTOACTAHOBKH U BBIIOJIHATH COOTBETCTBYIOIINE BBIYMCICHHS, OCYIIECTBIISATh
IIOJICTAHOBKY OJIHOT'O BBIPAXKEHUS B IPYTro€, BhIpaxaTh B (OPMYyax OAHY EPEMEHHYIO Yepe3 OCTAJIbHBIE;
* BBIIIOJIHATH: OCHOBHBIE IEHCTBHS CO CTEIIEHAMM C LIEJIBIMU IIOKA3aTeNIIMU, C MHOTOWIEHAMH U C
anreOpandeckUMHU ApoOsSMH; pa3ioKeHNe MHOTOUJICHOB HA MHOYKHUTENH; TOKAECTBEHHbIE TPE0Opa30BaHUs
palMOHAIBHBIX BBIPAKECHUN;

* pelaTh JMHEWHBIE YPAaBHEHHUS, CUCTEMBI ABYX JIMHEHHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU;

* pemaTh TEKCTOBBIE 3aJ]aul aNredpandeckuM METOJ0M, HHTEPIIPETUPOBATh MTOJIYYE€HHBIN pe3ybTarT,
MPOBOJIUTH OTOOP perIeHuit ucxos u3 GopMyIHMPOBKH 3a/1a4H;

* U300pakaTh YKciIa TOUKaMH Ha KOOPIUHATHON MPSIMOM;

* OIIPEACIATh KOOPAUHATBI TOUYKH IUIOCKOCTH, CTPOUTH TOYKH C 3aJJaHHBIMU KOOPJAUHATAMU.
Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 6 RPAKMUYECKOU 0eAmMeIbHOCHU U NOBCEOHEGHOT
HCUSHU ON1A:

* BBIIIOJIHEHUS PACYETOB 10 (PopMysIaM, COCTaBIEHUS (POPMYII, BEIPAXKAIOIINX 3aBUCUMOCTH MEXKIY
peaabHBIMHU BETMUYMHAMM, HAXOXKACHUS HY)KHOHM (POpMYJIBI B CLIPaBOYHBIX MaTepuaax;

* MOJEIMPOBAHMS IPAKTUYECKUX CUTYAllUH U UCCIEA0BAHMS TOCTPOEHHBIX MOJEIIEH C UCITOJIB30BAHNEM
anmapara ajnreopsl;

* OIIMCaHMs 3aBUCUMOCTEN MEXTy (PU3NUECKMMH BETMYMHAMH COOTBETCTBYIOIMMHU (POpMYIaMu Mpu
HCCJIEIOBAaHUY HECIIOKHBIX MPAKTUYECKUX CUTYaLUH.

IIpenmerHast 06,1acTh «JIEMEHTHI JIOTHKH, KOMONHATOPUKH, CTATHCTUKH M TEOPHH BEPOATHOCTEI»

* IPOBOAMNTH HECIIOKHBIE TOKA3aTEIbCTBA, I0Jy4aTh MPOCTEUIINE CIEACTBUS U3 H3BECTHBIX UIIM PAHEE
IIOJIYYEHHBIX YTBEPKICHHUM, OLIEHUBATD JIOTUYECKYIO IIPABUIIBHOCTD PACCYKAECHUMN, UCII0JIB30BATh IIPUMEPHI
JUTSl WULTFOCTPALMK U KOHTPIIPUMEDSHI JUIsl ONTPOBEPIKEHUSI YTBEPKACHUI;

* U3BJIEKaTh HH(OPMAIIHIO, TPECTABICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpa)ukax, COCTaBJIsATh TaOIHIIbI,
CTPOMUTH TUarpaMMsbl U rpaduKy;

* pemaTb KOMOMHATOPHBIE 3a]]a4l IIyTEM CUCTEMaTHYECKOro rnepedopa BO3MOKHBIX BAPHAHTOB U C
HCIIOJIb30BAaHUEM IIPABHUIIA YMHOKEHHS;

* BBIYUCJIATH CPEJHUE 3HAYCHUS PE3YJIBTATOB U3MEPEHU;

* HaXOJIUTh YaCTOTY COOBITHS, UCIIOIb3Yys COOCTBEHHbIE HAOIIOACHNS U TOTOBBIE CTATUCTUYECKHE TaHHBIE;

* HAXOJUTh BEPOSITHOCTU CIyYalHBIX COOBITHI B MPOCTEHUIINX CITydasiX.
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9. BUAbI U ®OPMbI KOHTPOJISA, KPUTEPUU OHEHUBAHUSA

Buowvt u ghopmur konmpona:

> BXOJHOM: KOHTPOJIBHAS PaboTa, TECT

» TIPOMEKYTOUHBII: caMOCTOATeNbHAs paboTa, paboTa 1Mo KapTouKe, MaTeMATHUECKUI IUKTAHT, 3aUeT

» TeMaTU4ecKHil: KOHTPOJIbHAs PaboTa, TECT, 3a4eT

» WTOTOBBINA: KOHTPOJIbHAS PAbOTa, TECT, 3aUeT.
BBOIHYIO TMAarHOCTUKY, POMEKYTOYHBIE KOHTPOJILHBIC PaOOTHI U UTOTOBYIO JHATHOCTHKY MPEIITOJIAracTCs
MIPOBOAUTD C UCIIOJIB30BAaHUEM PA3HOYPOHEBBIX 3a/IaHUM.

Memoovt Konmpons yceoenus mamepuana:
» (poHTanbHAS YCTHAS HPOBEPKA
> VHIUBUYAJIBHBIN YCTHBIN OMPOC

» NUCHMEHHBIH KOHTPOIb (KOHTPOILHbIE, CAMOCTOATENILHbIE H IPAKTUYECKHE PAOOThI, TECTUPOBAHME,
MUCHbMEHHBIN 3a4er).

OueHKa IUIaHUPYeMBbIX pPe3yJIbTaTOB

CucremMa OIEHKH JOCTH)KCHHUS IIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS OCHOBHON 00pa3oBaTeilbHOU
IIPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHUs MPEAIOIAraeT KOMNIEKCHbLIL HOOX00 K OUeHKe Pe3)lbmanos
o0Opa3oBaHwUs.

Cucrema OLEHKH NPELyCMaTpPUBACT YPOGHEGbLI NOOX00 K CONCPKAHHUIO OLICHKM U MHCTPYMEHTAPHUIO
JUIS OLIEHKHM JOCTH)KEHUS IUIAHUPYEMBIX pE3yJIbTaTOB, a TaKkKe K IPEJICTaBICHUI0 U HHTEPIpPETALUU
pE3yJIbTaTOB U3MEPEHUN.

OnxHUM W3 TPOSIBIICHUH YPOBHEBOTO IMOAXOJA SIBIISIETCS OICHKA WHAMBHIYATbHBIX 00pa30BaTeNIbHBIX
JOCTH)KEHUM Ha OCHOBE «MeTOoJia CJIOXKEHUsS», HpU KOTOpPOM (UKCHpYeTCsl JOCTHUXKEHHE YPOBHH,
HEOOXOAMMOTO JUIS YCIICUIHOTO TPOJMOJDKEHUST OOpa3oBaHHsl M PEabHO JOCTHTAaeMOI0 OOJIBITUHCTBOM
ydalluxcs, U €ro IPEBbIIIEHHE, YTO IO3BOJISET BbICTpauBaThb MHAMBUIYaJIbHbIE TPACKTOPUU IBUKCHMS C
yu€TOM 30HBI OIDKaiero pa3BuTtus, GOpMUPOBATH MOJOKUTEIBHYIO YIEOHYIO U COIUAIBHYIO MOTHBAITHIO.
OCo0eHHOCTH OLIEHKH NMPeAMETHBIX Pe3yJibTATOB

OneHka IpeIMEeTHBIX pe3yJIbTaTOB MPEACTABIIAET COOOM OLEHKY JOCTHKEHUS 00yJarouMCs
IUIAHUPYEMBIX PE3YJIBTATOB 110 OTAEIIBHBIM IIPEAMETaM.

dopMHUpPOBaHUE 3THUX PE3YJIBTATOB OOECIIEUNBAETCS 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa3oBa-
TEJIHOTO Ipolecca — YUeOHBIX MTPEIMETOB.

OCHOBHBIM OOBEKTOM OLIEHKH IPEIMETHBIX PE3YJIbTaTOB B COOTBETCTBUHU ¢ TpeboBaHusiMu CTaHnapTa
SBJISIETCS CIOCOOHOCTH K PEIICHUI0 y4eOHO-T03HABATENbHBIX U YUeOHO-TIPAaKTUUECKUX 33]1a4, OCHOBAHHBIX
Ha U3y4yaeMoM y4eOHOM MaTrepHale, ¢ UCIO0JIb30BAHUEM CIIOCOOOB JEMCTBUM, pElIeBaHTHBIX COJIEPKAHUIO
y4eOHBIX IPEAMETOB, B TOM UHCII€ METAIIPEIMETHBIX (I03HABATENbHBIX, PETYISTUBHBIX, KOMMYHUKATUBHBIX )
JNENUCTBHM.

CucrtemMa OLIEHKHM IMpPEIMETHBIX DPE3YyJlbTaTOB OCBOEHHUS Y4YEOHBIX HPOTrpaMM C Y4YETOM YPOBHEBOIO
noixoja, npuHsaToro B CtaHaapTe, MPEANONaracT BbiaejeHre 0a30BOr0 YPOBHA JOCTH:KEHUH KaK TOYKH
OoTCY4éTa TMpH TOCTPOCHUU BCEM CHUCTEMbl OLIEHKM U OpraHu3alid HHIUBUAYaJIbHOW paboThl C
00yJarouMuUCA.

PeanbHble nocTHXkeHHs 00YYarOIUXCs MOTYT COOTBETCTBOBATh 0a30BOMY YPOBHIO, @ MOTYT OTJIMYAThCA
OT HEro Kak B CTOPOHY IIPEBBILIEHMUS], TAK U B CTOPOHY HEIOCTHIKEHUS.

[TpakTuka moka3bIBaeT, 4YTO JUIsI OMMCAHUS JOCTHXKEHHUH OO0ydaromuxcs IenecooOpa3HO YCTaHOBHTH
CIEAYIOUIUE MATh YPOBHEM.

Ba3oBblii ypoBeHb 10CTH:KEHMIT — YPOBEHb, KOTOPBII IEMOHCTPUPYET OCBOCHUE YUEOHBIX AEUCTBHI C
OTIOPHOM CHCTEMOMW 3HAHUM B pamMKax Auana3oHa (Kpyra) BblIeJIeHHbIX 3a1a4. OBnazeHne 6a30BbIM ypOBHEM
ABIISICTCA JIOCTAaTOYHBIM JUIA TMPOAOJDKEHHs OOydeHHMsl Ha CIEAYIOLIEH CTylmeHu oOpa3oBaHMs, HO HE IO
npouIbHOMY  HampaBJEHUIO. Hoctrxenunto 6a30BOro YpOBHS COOTBETCTBYET OTMETKa
«yJIOBJIETBOPUTEIBHOY» (WJIN OTMETKA «3», OTMETKA «3aYTEHOY).

[TpeBbilieHre 6a30BOr0 YpOBHSI CBHUJIETENICTBYET 00 YCBOEHHUHU OMOPHOM CHUCTEMBbI 3HAHWI Ha YpOBHE
OCO3HAaHHOTO MPOM3BOJBHOTO OBJIAJACHUS YYEOHBIMM JIEHCTBHAMHU, a TaKKe O Kpyrosope, Mmmpore (MiIu
n30MpaTeTbHOCTH) WHTEpecoB. LlemecooOpa3Ho BBIAEIUTH CIEAYIONIME JIBa YPOBHS, NpPeBbINIAIOIIHE
0a30BbIi:
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* NOBBIICHHbIN YPOBEHb JOCTHKEHUS INIAHUPYEMBIX PE3Y/IbTATOB, OLIEHKA «XOPOIIO» (OTMETKA «4»);
* BBICOKHI1 YPOBeHb JOCTH)XCHUS IIJITAHUPYEMBIX PE3YJIbTATOB, OL[EHKA «OTIUYHO» (OTMETKa «5»).

[ToBBIIIEHHBIH U BBICOKHMH YpPOBHH JOCTHIKEHHS OTJIMYAIOTCSA IO IMOJHOTE OCBOCHMS IUIAHHUPYEMBbIX
pe3yJbTaTOB, YPOBHIO OBJIAZCHUS y4eOHBIMU JAEHUCTBHSMH U C(POPMHUPOBAHHOCTHIO MHTEPECOB K JTAHHOMN
MpeIMETHOM 00J1acTH.

WnauBuayanbHble TPAGKTOPHH 00Y4YeHUST 00YUYaIOMMUXCsl, AEMOHCTPUPYIOLINX MMOBBIIICHHBIA U BBICOKUNA
YPOBHU JOCTH>KEHUH, 11e51eco00pa3Ho (OpMUPOBATH C YUYETOM MHTEPECOB ATHX OOYUYAIOUIUXCS U UX IJIAHOB
Ha Oynymee. [Ipy HaMMYMK YCTOMUMBBIX UHTEPECOB K y4eOHOMY MPEAMETY U OCHOBATEIbHON MOJATOTOBKHU IO
HEMy Takue oOydvarouiecss MOTYT OBbITb BOBJIEUEHBI B IIPOEKTHYIO JEATEIbHOCTh IO MPEAMETY H
COPHEHTHPOBAHBI HAa IPOJIOJKEHNE O0YUYEHHUS B CTAPIIUX KIJIACCAX M0 JTAHHOMY IPOQHIIIO.

Jlyis onucaHus MOATOTOBKU YYaIlIUXCSl, YPOBEHb JOCTHKEHUI KOTOPBIX HUKe HA30BOr0, 11eJeco00pazHo
BBIJICJIUTH TAKXKE /IBA YPOBHS:

* NOHUKEHHDbIIi YPOBEHb JOCTHKECHH, OIICHKA «HEYTOBIETBOPUTEIHLHOY (OTMETKA «2»);

* HU3KHIl YPOBeHb JOCTH)KEHUM, OLIEHKA «TUI0X0» (0TMETKa «1»).

Henoctmxkenue 06a30Boro ypoBHs (NOHMKEHHBIM W HU3KUM YpOBHU JOCTH)KEHUI) (UKCHUpYETCS B
3aBHCUMOCTH OT 00bEMa U yPOBHSI OCBOCHHOTO U HEOCBOCHHOTO COJICPYKAHHUSI ITPEIMETA.

Kak npaBuiio, nOHU:KeHHbIH YPOBeHb JIOCTHXKEHUIN CBUIETENHLCTBYET 00 OTCYTCTBHM CUCTEMAaTHUECKOM
0a30BOif MOATOTOBKHU, O TOM, YTO OOYYAIOLIMMCS HE OCBOCHO JIa)Ke M TIOJIOBHHBI TUIAHUPYEMBIX PE3yIbTaTOB,
KOTOpBIE OCBAaMBAET OOJBIIMHCTBO O0YYAIOMINXCS, O TOM, YTO UMEIOTCS 3HAUUTEIbHbIC POOEIbl B 3HAHUSX,
nanpHelmee oOydenue 3aTpyaHeHo. [Ipm 3ToM 0Oydarommicsi MOXKET BBIIOJHATH OTACIBHBIC 3aJaHHS
MOBBILIEHHOTO ypoBHs. JlaHHas rpynna oOy4aroniuxcs (B cpegHeM B xoJie 00ydeHHUsl COCTaBISIONIAs OKOJIO
10%) TtpebyeT crenuanbHOW JUArHOCTUKH 3aTPYAHCHHH B OOydYeHWH, MPOOCIIOB B CHUCTEME 3HAHUH W
OKa3aHUU IIeJIEHANPABIEHHOM MOMOIIU B JOCTH)KEHUU 0a30BOTO YPOBHSI.

Huskuii ypoBeHb OCBOCHHS IUIAHUPYEMBIX pPE3YJIbTaTOB CBUICTEIBCTBYET O HAJIMYHAU TOJIBKO
OTIENbHBIX (PparMeHTapHBIX 3HAHHUHM IO MpeAMETy, NalbHeilee O0yYyeHHEe MPAKTUYECKH HEBO3MOXKHO.
OOyuaronmmcs, KOTOpbIe IEMOHCTPUPYIOT HU3KUH YPOBEHb JOCTHXKEHUH, TpeOyeTcs crielualibHasi IOMOIIIb
HE TOJILKO MO Y4eOHOMY MpeAMETY, HO U 10 HOPMUPOBAHHMIO MOTHUBALIMY K OOYYEHUIO, Pa3BUTHUIO HHTEpEca K
M3y4aeMOH MpeIMEeTHON 00JacTH, MOHMMAHUIO 3HAYMMOCTH TpEeIMeTa IS JKU3HU U Ap. TOJbKO HaIW4He
MOJIOKUTEIILHOW MOTUBAIIMU MOXKET CTaTh OCHOBOMW JIMKBHUJIALIMU MTPOOEIOB B 00YUYECHUU JIJIsl JAHHOW TPYIIIBI
00yJarommXxcs.

OnucaHHBIA BBIIIE MOAXOJ IeeCO00pa3sHO MPUMEHATh B XOJ€ PA3IMYHBIX MPOLEAYp OLIEHWBAHUS:
TEKYIETO, TPOMEKYTOYHOTO W UTOTOBOTO.

Jns popMHUpOBaHUS HOPM OLIEHKH B COOTBETCTBHUHU C BBIJCJIICHHBIMH YPOBHSIMH HEOOXOJMMO OIUCATh
TOCTIDKEHHsT oOydaromierocss 0a30BOro ypoBHs (B TE€pMHHAX 3HAaHUM W YMEHHH, KOTOpPBIE OH JOJDKEH
IIPOIEMOHCTPUPOBATE), 38 KOTOpPhIe 0OyUaroMiics 000CHOBAaHHO MOJYYaeT OLIEHKY «YyJIOBJIETBOPUTEIHHOY.
[Tocne sTOrO OMpENENsIIOTCS W CONEPXKATEIBHO OIMCHIBAIOTCS OoJiee BBICOKHE WM HU3KHE YPOBHH
JOCTIKEHUHM. BakHO aklleHTHpoBaTh BHUMaHHWE HE Ha OIIMOKaX, KOTOphIE clenaja oOydarouuiics, a Ha
Y4eOHBIX JOCTIKEHHSX, KOTOpBIE OO0ECNeunBalOT TPOJBIKEHHE BIEPEN B OCBOCHHUU COACPIKAHUS
o0Opa3oBaHMsI.

Jlna ouyenku OuHaMuKku popmuposanus npeomMemusvix pe3yibmamoe B CUCTEME BHYTPHILKOIbLHOTO
MOHUTOpPHUHra 00pa3oBaTENbHBIX JOCTHKEHUH I1eJeco00pa3HO (UKCHPOBATH M aHAIW3UPOBATh JaHHBIE O
c(OPMHPOBAHHOCTH YMEHUW W HABBIKOB, CIIOCOOCTBYIOIINX OCBOEHHIO CHCTEMATHYECKUX 3HAHMIi, B TOM
qucie:

* NepPBUYHOMY O3HAKOMIEHUI0, OmpadoOmKe U OCO3HAHUIO Meopemudyeckux Mmooenet U NOHAMUU
(oOmreHay4HBIX M 0a30BBIX IS JAHHOW 00JIACTH 3HAHUS), CIMAHOAPMHBIX AI20PUMMO8 U NPOYEOYVp;

* BbIAGNIEHUIO U OCO3HAHUIO CYWHOCU U 0CODeHHOCcmell U3y4aeMbIX OOBEKTOB, MPOIECCOB U SIBJICHUM
JNEeUCTBUTENFHOCTH (IIPUPOJHBIX, COLHUAIBHBIX, KYJIbTYpPHBIX, TEXHHYECKHX M Jp.) B COOTBETCTBHU C
coJiep>KaHuEM KOHKPETHOTO Y4EOHOT0 IPEIMETa, CO30aHUI0 U UCHONb308AHUIO0 MOOeell U3yYaeMbIX 00bEKTOB
U TPOLIECCOB, CXEM;

* GLIAGNIEHUIO U AHANU3ZY CYULECMBEHHbIX U YCMOUYUBLIX C8fA3eli U OMHOWEeHUU MEXAY OOBEKTaMu U
poreccamMu.

[Ipu 5TOM 00s13aTENTFHBIMU COCTABIISAIOIIMMHU CUCTEMbl HAKOIUIEHHOW OLIEHKHU SIBJISIFOTCS MaTepHAaIb:

* CIapmoeoti OUACHOCMUKU,

* MeMamuyecKux u umo208bix NPoGePOUHbIX pabom no 6cem yueOHbLM npeoMeman,

* meopueckux pabom, BKIOYask ydeOHbIC UCCIEIOBAHNS U YI€OHBIE TIPOCKTHI.
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Pemmenue o JOCTHIKCHUN WM HCOAOCTWIKCHUHN INIAHHUPYCMBIX PC3YJIILbTATOB WA 06 OCBOCHHU HIIN
HEOCBOEGHUHU Yy4eOHOro MaTepuana MPUHUMAETCS HAa OCHOBE PE3yNbTAaTOB BBHIMOJHEHHUS 3aJaHUi 0a30BOTO
ypoBHsi. B nepuon BBenenus Crannapra KpUTepUid JOCTHKEHH/OCBOGHHUS y4eOHOTo MaTepHrana 3a1aéTcs Kak
BbINoJTHeHHe He MeHee 50% 3amanuii 6azoBoro ypoBHs wiu noiydeHue 50% oT MakcUMallbHOTO Oania 3a

BBITIOJIHEHHE 3aJ]aHUi 0a30BOT0 YPOBHSI.
YPOBHU MOATOTOBKH YYAIIMXCS M KPUTEPUH YCIENTHOCTH 00yYeHHUst

YpoBHU

Onenka

Teopus

IIpakTuka

1 Y3HaBanue

Anroput™Muueckas Jesi-
TEABHOCTD C MOM-
CKa3Koil

«3»

Pacno3HaBatrh OOBEKT,
HAXOJUTh HY)KHYIO (popmyiy,
IIPU3HAK, CBOMCTBO U T.[.

YMeTh BBITOIHATD 33JaHUS 110
o0pa3ily, Ha HETIOCPEICTBEHHOE
npuMeHeHue GopmyIt, IpaBui,
WHCTPYKIIMH U T.1.

2. Bocnpou3Benenue

Anropur™Mudeckas aes-
TEJIBHOCTH 0€3 1oJI-
CKa3KH1

«4»

3HaTh GOPMYIMPOBKHU BCEX
MOHATUM, UX CBOMCTBA,
MPU3HAKHU, (OPMYJIBI.

YMeTb BOCIIPOU3BECTH
JI0Ka3aTeJIbCTBA, BBIBOJIBI,
yCTaHaBJIMBaTh B3aUMOCBS3b,
BBIOMpATh HYXKHOE JJIs1
BBINOJIHEHUS! IAaHHOT'O 33/1aHUsI

YmMerTb paboTaTh C y4eOHOU H
CIIPaBOYHOM JIUTEPATYPOH,
BBIMOJIHATH 33/1aHUs, TpeOyroIne
HECIIOKHBIX MPE0Opa30BaHMIA C
IPUMEHEHHEM U3y4aeMOTo
marepuasia

3 IlouumaHue

JlesTenbHOCTh IpHU OT-
CYTCTBHH SIBHO
BBIPAKEHHOTO aJIro-
puT™Ma

«5»

€JIaTh JIOTUYECKHE 3a-
KJIIOYEHHUS], COCTABIIATD
ITOPUTM, MOJIETh HECIOXKHBIX
CUTyalui

YMeTh NPUMEHATH MOJYYEHHbIE
3HAHUS B Pa3IUYHbIX CUTYaLIUsIX.
BbINOJHATL 3a1aHU
KOMOHWHHPOBAHHOTO XapaKTepa,
COZAEPKAIIMX HECKOJIBKO MOHATUI.

4 OBJageHue YMCTBEH-
HOW CAMOCTOSITEJIHLHO-
CTBLIO

TBOpquKaﬂ uccjiacaoBa-
TEJIbCKasA JCATCIIbHOCTD

«5»

B coBepuieHcTBe 3HATH
W3Y4YEeHHBIN MaTepuall, CBOOOIHO
OpHEHTUPOBAThCS B HEM. UMeTh

YMerh NpUMEHATh 3HAHUS B
110001 HecTaHJapTHON CUTYaLlUH.
CamMocTosiTe/IbHO BbINOJIHATD

3HAHUS U3 JTOTOJTHHUTEIBHBIX
HCTOYHWKOB. BiageTn
ONepalMsIMU JOTHYECKOTO
MblieHus. CocTaBJIsSThL MO-
JIeNb JTF000M CUTYaIuu.

TBOPYECKUE UCCIIEN0BATEIbCKIE
3a/aHus. BoINOJIHATH QyHKINUN
KOHCYJIbTAHTA.

Oco0eHHOCTH KOHTPOJISI U OLEHKH Y4eOHBIX JOCTHKeHUH

Texyuyuit KOHmMpoOIp MOXXHO OCYIIECTBIISITh KaK B MMCbMEHHOM, Tak U B ycTHOM Qopme. [IncbmeHHbIe
paloThI JUIsl TEKYILEro KOHTPOJI PEKOMEHIyeTCsl IPOBOIUTh B (hOpMeE CaMOCTOSTENIbHONW pabOThl, TECTa MU
MaTeMaTHUYeCcKoro JUKTaHTa. JKenaTenbHo, 4TOObI pabOoThI AJIs TEKYIIET0 KOHTPOJIS COCTOSIN M3 HECKOIBKUX
OJHOTUIIHBIX 3aJaHUM, C IIOMOIIbI0O KOTOPBIX OCYILECTBIIAECTCS BCECTOPOHHSSA IPOBEPKA TOJIBKO OIHOIO
OTIpEeIENIEHHOTO0 YMEHUS (HalpuMep, YMEHHUs CpaBHUBATh YMCIa, YMEHHUS HAXOAWTh 3HAYCHHE (QYHKUMU U

ap.).

Temamuueckuii KOHmpOab TPOBOIUTCS B OCHOBHOM B NMHUCbMEHHOW ¢opme. [Ijii TeMaTH4eCKUX
MIPOBEPOK BBIOMPAIOTCS Y3JIOBBIE BOIMPOCHI IMPOTPAMMBI; TNPUEMBl BBIUYMCICHUN, NEHCTBUS C YHUCIAMH,
U3MEepeHue BeIMYHH U Jp.

Jlns obecrieueHUs] CaMOCTOSATENIBHOCTU YUaIllMXCsl MOJOMpAloTCs HECKOJIBKO BapHaHTOB paboTel. Ha
BBINOJIHEHUE TaKOH paboThl oTBOAMTCA 15-20 MUHYT ypoKa.

Hmozoewlii Konmpop POBOIUTCS B OpME KOHTPOJIbHONW pabOoThl KOMOMHHPOBAHHOTO Xapakrepa. B
ATHX paboTax CHayajia OT/AEJIbHO OLICHWBAETCS BBINOJIHEHUE 33a4, IPUMEPOB, a 3aTEM BBIBOJUTCS HUTOrOBas
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OTMETKa 3a BCIO paboTy. IIpu 3TOM HTOrOBast OTMETKA HE BBICTABIIACTCS KaK CPEIHUN Oasul, a onpenensercs ¢
Y4YETOM T€X BHJIOB 3aJlaHH, KOTOpPbIE /Uil JAHHOW PaOOTHI SBJISIOTCS OCHOBHBIMHU.

B ocnHoBe OLICHUBaHU ITMCbMCHHBIX pa60T JICKAT CIICAYIOIINEC MMOKA3aTCIIn: IIPaBUJIIBHOCTD BBIITOJHCHUSA U
00BEM BEIITOJIHEHHOIO 3aaHus.

Ouemca NIUCbMCHHBIX KOHTpOJ’[LHOﬁ paﬁoTLI Yuyamiuxcs.

OTMeTKa «5» CTAaBHUTCH B CJACAVIOIUX CAVIATAX:

e paboTa BBIOJHEHA NOJHOCTBIO.
® B JIOTMYECKHX PACCYXKIEHUSIX U 0OOCHOBAHUAX HET MPOOEIIOB U OMIMOOK;

o B peLHeHI/II/I HCT MAaTCMAaTHUYCCKHUX OIJ_II/I60K (BOSMO)KHa OAHa HCTOYHOCTH, OIIMCKA, HC ABJIAIOIIAsSCSA
CJICACTBUECM HEC3HAHHUA NJIIN HCIIOHUMAaHU A yqe6Horo MaTepI/IaJIa);
OTMeTKa «4» CTAaBUTCS, €CJIMN:

e paboTa BBINOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIATOB PEIICHHS] HEIOCTATOYHBI (€CITU yMEHUS
000CHOBBIBaTh PacCyKJICHHs HE SIBISUTUCH CHIELIMATbHBIM 0OBEKTOM IIPOBEPKH);

e JIONyIICHA OJHA OIIMOKA WJIM J[Ba-TPH HEJOYETa B BBIKJIAJKAX, YepPTekKax WM rpadukax (€ciu 3TH
BU/IbI pa0OTHI HE SIBISUIUCH CIIELIMATIBHBIM 0OBEKTOM MPOBEPKH );

OrmeTKa «3» cTaBUTCH, €CAU: JIONYILEHb! Oosee 0 JHON omMOKY MK OoJiee IBYX-TpeX HE04YETOB B
BBIKJIQJIKaX, YePTEkKax Wi rpaduka, HO yJalIuiics BiaaeeT 00s3aTeIbHBIMA YMEHUSIMH T10
poBepsieMOi TeMe.

OrMmeTKa «2» CTABUTCH, €CJIM: IONYUICHBI CYIIECTBEHHbIE OLIMOKH, IOKA3aBIINE, YTO YUallluics He
BJajieeT 00s13aTeIbHBIMU 3HAaHUSMHU 10 JAHHOM TeMe B IOJIHOM Mepe.

OneHka yCTHBIX OTBETOB YYALUXCH.

OTBeT OIeHUBAETCH OTMETKOM «5», ecJIH VIEeHUK:

®  II0OJHO PacKpbUI COAEPkKAHUE MaTepHuaa B 00beMe, IPEeAyCMOTPEHHOM IPOrPaMMOil U y4EOHUKOM;
®  M3JIOKWI MaTepuall FPaMOTHBIM A3BIKOM B ONPEACICHHON JIOTHYECKON IOCIEN0BATEIBHOCTH, TOYHO
UCIIOJIb3YS] MATEMATUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY;

® [PaBWIBHO BBHINOJIHWI PUCYHKH, YUEPTEKH, TPAQUKHU, COMYTCTBYIOLIUE OTBETY;

e [IOKa3aJl yMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE TOJIOKEHUS KOHKPETHBIMU IPUMEPAMHU,
IPUMEHSTh UX B HOBOM CUTYyallUH MPH BBIITOJIHEHUHU MPAKTUYECKOTO 33/1aHNUS;

® [IPOJAEMOHCTPUPOBAT YCBOCHUE paHEee M3YUEHHBIX COIYTCTBYIOIIUX BOIPOCOB, C(POPMUPOBAHHOCTh
Y YCTOMUYMBOCTH MCIIOJIb30BAHHBIX ITPH OTBETE€ YMEHUI U HaBBIKOB;

e OTBEYAJl CAMOCTOSITENILHO O€3 HaBOAAIIMX BOIIPOCOB YUUTEIIS.

Bo3MoxHBI 0/lHa — 1B€é HETOYHOCTH NPU OCBELIEHUH BTOPOCTENEHHBIX BOIPOCOB HJIM B BBIKJIAJKAX,
KOTOpBIE€ YUEHUK JIETKO MCIPABUJII IO 3aMEYAHUIO YUUTEIS.

OTBeT O1IeHUBAETCSI OTMETKON «4», €ClIu OH YIOBJIETBOPEH B OCHOBHOM TPEOOBAHMSIM Ha OTMETKY
«5», HO TIpU 3TOM MMEET OJINH U3 HEAOCTATKOB!

® B U3JIOKEHUU JOMYIIEHBI HEOOMNbINNE MPOOeNbl, HE MCKAa3HBIIME MATEMaTHYECKOTO COJEp>KaHUs
OTBETA, UCIPABJICHHBIE 10 3aMEUAHUIO YUUTEII.

L] }IOHYI_HGHI)I OHIH6KI/I NN 60.]'[66 JABYX HEOO04YCTOB HpI/I OCBCIICHUU BTOpOCTeHeHHBIX BOHpOCOB nJIn B
BBIKJIaJIKax, KOTOpI)Ie y‘IeHI/IK JICTKO I/ICHpaBI/I.]'I 110 3aMCYaHHUIO y‘II/ITeJ'ISI.

OTMeTKa «3» CTABHTCA B CJASAVIONINX CIAVIAAX:

e HENOJHO WM HEMOCIEA0BATEeNbHO PACKPHITO COJACp)KaHHE MaTepuana, HO IIOKa3aHO olmiee
NOHMMaHHE BONPOCAa W TMPOJEMOHCTPUPOBAHBI yYMEHUS, JOCTaTOYHBIE IS HAbHEHWIETO0 YCBOCHUS
nporpaMMHOro Marepuaia (ompezeneHHble «TpeOOBaHUAMH K MaTeMaTHYECKOW IOATOTOBKE
YUALTUXCS).

® UMEIUCh 3aTPyJHEHHUS WIM JONMYLIEHbl OIMIMOKKM B OINpPENeNICHUH IOHATUH M, HCIOJIb30BAHUU
MaTeMaTHYECKOW TEPMUHOJOTHH, YepTeXax, BBIKIAIKaX, WCIPABICHHBIE IIOCIE HECKOJIBKHX
HaBO/AIIUX BOIPOCOB YUHUTEIS;
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® VYYEHHK HE CHOpaBWICI  C MPUMEHEHHEM TEOPUM B HOBOW CHUTyallUM TPU BBITOJIHEHUH
MPAKTUYECKOTO 3aJaHusl, HO BBITOJHUI 33JaHHsI 00s13aTEIILHOTO YPOBHSI CJIOKHOCTH T10 IAHHOU TEME;

® [IpU 3HAHUU TEOPETUYECKOT0 MaTepHalia BBISBIECHA HEJAOCTAaTOYHAsi CPOPMUPOBAHHOCTh YMEHUHN U
HaBBIKOB.

OTMeTKa «2» CTABUTCH B CJEAVIOIMX CJAVYAAX:

® HE PacKpbITO OCHOBHOE COJIepKaHUE Y4eOHOro MaTepuaa;
e OOHAapy)XEHO HE3HAHHME WJIM HENOHHMaHUE YYEHHKOM OoJblIel wiu Haumbosiee BaXHOW 4YacTu
y4eOHOTO MaTepuana;
e JIOMYIICHbl OLIMOKM B OMNpEAEJCHUH TMOHATHI, TMpPH HCIOJb30BAHUM MaTEMaTHUECKON
TEPMHHOJIOTHH, B PUCYHKaX, yepTexax Wiu rpadukax, B BBIKIAJKaX, KOTOPbIE HE HUCIPABIICHBI MOCTE
HCCKOJIBKHMX HABOAAIIHUX BOIIPOCOB YYHUTCIIA.
Oco0eHHOCTH OpraHu3annu y4e0HOr0 mpoiecca 1no npeaMery: Ucmoyblyembie GOpMbl, METO/bI,
cpeacTBa 00y4eHmusl.

DopMbl 00yUEeHHSI:

» (ponTtanbHas (0OIEKIacCHas)
» rpynnosas (B TOM 4KCIIE U paboTa B Mapax)
»  WHAUBHUIyaJbHAS

@opMBbI OPraHu3anuu Y4eOHbIX 3aHATHIA.

B cucreme ypokoB BBIAENAIOTCS CAEAYIOLINE BUJIbL:
VYpox-nexyus. llpeanonaraiorcs COBMECTHBbIE YCWIMS YUMUTENs M YYEHUKOB Ui pelleHust oOIei
npoOJeMHON TI03HaBaTeNbHOW 3amayn. Ha TakoM ypoke HCHOJb3yeTcsl AEMOHCTPAMOHHBIM MaTepuan Ha
KOMIIbIOTEPE, Pa3pabOTaHHbIM yUUTEIeM WIH YYEHUKAMH, MYJIbTUMEAUHHBIE TIPOLYKTHI.
Ypox-npakmuxym. Ha ypoke yuamuecs paOoTaroT HaJl pa3MYHBIMU 33JaHUSIMH B 3aBUCHUMOCTH OT CBOEHU
MOJIrOTOBJICHHOCTU. Buapl paboT MOryT OBITH CaMbIMU pa3HBIMU: IMUCbMEHHBIE HCCIICOBAHUS, pELICHUE
Pa3IMyYHBIX 33/1a4, IPAKTUUECKOE MPUMEHEHHUE PAa3IMYHbIX METOJIOB PELIEHUS 33]a4, MHTEPaKTUBHbBIE YPOKHU.
KoMIploTep Ha TakuxX ypoKax HCIOJB3YETCsl KaK 3JEKTPOHHBIM KaJIbKYJIATOP, TPEHAXEp YCTHOIO CYETA,
BUpTYyaJibHas 1a00paTOPHsi, UICTOYHUK CIIPABOYHON HHPOPMALIUH.
Ypox-uccneoosanue. Ha ypoke yuwamimecss pemaroT MpoOJEeMHYIO 3ajlauy HCCIIEAOBATENIbCKOTO XapakTepa
aHAJIMTUYECKUM METOJOM U C MIOMOIIBI0 KOMITBIOTEPA C MCIOJIb30BAHUEM PA3IUYHBIX JIAOOPATOPHIA.
Kombunuposannuwiii ypox npeamnosnaraeT BeIoJIHEHHE padoT U 3a1laHUi pa3HOrO BUA.
Ypox-uepa. Ha ocHOBE WIrpOBON AEATEIBLHOCTH, Y4YalllMECS IMO3HAIOT HOBOE, 3aAKPEIUISIOT HM3YYEHHOE,
0TpabaThIBAIOT pa3IMyHble YUeOHbIC HABBIKH.
Vpox pewenus 3a0au. BpipabaTbhiBatoTCcsl y 0OydarolIMXCsl YMEHUS W HaBBIKM PEIIEHUs 3a/lad Ha YPOBHE
06a30Boif W MpoABUHYTOM mnoxaroroBke. JItoOoi ydwamuiics MOXET UCIONb30BaTh KOMIBIOTEPHYIO
MH(OPMALIMOHHYIO 6a3y IO METOJaM pElIeHUs PAa3JIMYHBIX 3a/1a4, 10 CBOMCTBAM 3JEMEHTAPHBIX (PYHKLIHUNA U
T.J.
Vpox-mecm. TecTupoBaHuE MPOBOAUTCS C II€JbI0 JWArHOCTUKU MpPOOENIOB 3HAHUM, KOHTPOJS YpPOBHS
00y4EeHHOCTH O0YYarolUXCs, TPEHUPOBKU TEXHHMKE TeCTUpOBaHMs. TecTsl mpeniararoTcs Kak B MEYaTHOM,
TaK U B 2JIEKTPOHHOM BapuaHTe. [IpruemM B KOMIBbIOTEPHOM BapHUaHTE BCETa C OTPAaHUYEHUEM BPEMEHH.
Vpox-3auem. YCTHBII M MUCBMEHHBIA ONpoc 00yYarOIIUXCs 110 3apaHee COCTABJICHHBIM BONPOCaM, a TaKxkKe
pEeLIeHne 3a]a4 Pa3HOrO YPOBHS 110 U3YYEHHON TEME.
Ypoxk - camocmoamenvuas paboma. llpeanararorcst pa3Hble BUABI CAMOCTOSITEIbHBIX PAOOT.
Ypox - konmponvnasa paboma. IIpoBoauTcs Ha ABYX YPOBHSX: YPOBEHb 0a30BbIi (0053aTEIbHON MOATOTOBKH)
- "3". ypoBeHb npoABUHYTHIN - "4" 1 "5".

TpaguumuoHHbIe MeTOAbI 00yYeHH:

1. CnoBecHble METO/IbI; paccka3, o0bsICHEHHE, Oecena, paboTa ¢ yYeOHUKOM.

2. Harnsinaele MeTo/1bl: HaOoieHne, paboTa ¢ HarJIsJHBIMU MIOCOOMSIMHU, TPE3EHTALUIMHU.
3. [IpakTHyeckre MeTo/Ibl: YCTHbIE M MUCbMEHHBIE YIPaKHEHUS, rpapuueckre padboThl.

AKTHBHbIE MeTO/bI 00y4eHusi: TPOOJIEMHbIE CUTYallH, 00y4YeHHEe Yepe3 NesTeIbHOCTh, IPYIIOoBast U
napHas paboTa, AenoBbie Urpsl, «Mo3roBoit WTypm», «Kpyriblii CTOM», TUCKYCCUS, METOJ] IPOEKTOB, METO/]
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IBPUCTUYECKUX BOIIPOCOB, METO HCCIIEIOBATEIBCKOTO U3YUCHHUSI, UTPOBOE MIPOCKTHPOBAHUE, UMUTAITIOHHBIHA
TPEHUHT, OPraHu3alMOHHO-1e70BbIe Urpsl (OJIN), oprann3annoHHO-MbIcTUuTENbHBIE UTPEI (OMU) 1 apyrue.

CpencrBa 0o0yueHnus:

VI yYaluxcs: yueOHUKY, pabouue TeTpaau, JeMOHCTPAllMOHHbIE TaAOIHIIbI, pa3IaTOYHBIA MaTepUa
(KapTO4YKH, TECTHI, Beepa ¢ OYKBaMH H JIp.), TEXHUYECKHE CPelIcTBA 00ydeHUs (KOMIIBIOTED) AJIst
ucnoinb3oBanus Ha ypokax KT, mynbTuMenuiinble TuAaKTHYECKHE CPENICTBA;

JUTSL YYUTEIS: KHUTH, METOIMYECKHE PEKOMEH/Ialluu, TOypOUHOe TUIaHUpoBaHue, kommnbiorep (MHTepHeT).

IIpexycmaTpuBaeTcsi IpUMeHeHHe CIe1YIOIIUX TeXHOJIOTHiH 00yYeHus:
TPaTUIIMOHHAS KIIACCHO-YpOUYHAas

UTPOBBIE TEXHOJIOTUI

3JIEMEHTHI MPOOJIIEMHOTO 00yUYEHUS

TEXHOJIOTUH YPOBHEBOH 1 dhepeHnanum

3JI0POBbE COEperaroIne TEXHOIOT N

HUKT

YVVVYVYVYYVY
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10  YYEBHO-METOAMYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
l. Jlna yuenukoe
1. Maxkapsrues, FO. H. Anrebpa: yuebnuk mis 9 kiacca oOuieoOpa3oBarenbHbIX yupexnaeHuit / FO. H.
MakapserueB, K. M. Hemikos, H. I'. Mungiok, C. b. CyBoposa; nog pea. C. A. TensikoBckoro. - M.:
[Tpocsemenwue, 2018.
Il. Jlumepamypa onsa yuumensn

1. A.I1. Epmoa, B.B. I'ono6opoabsko, A.C. EpmoBa CamocTosiTeNnbHbIE M KOHTPOJIBHBIE PA0OTHI O anredpe
U reomeTpuu s 9 kiacca, - M.: Unekca, 2013.

2.0I'02021 Marematuka. 9 kiacc ['ocymapcTBeHHass HTOTOBast aTTecTalus THUITOBBIE TECTOBBIC 3a1aHUs /
N.B. Smenko, M.: «Hanuonansnoe oOpasoBanuey, 2021r.

3. 3BaBuu JI.U., Ky3nenosa JI.B. CyBopoBa C.b. [lunaktuueckue Mmarepuaiinl 11 9 kinacca — [Ipocsemienue,
2000

4, MakapsrueB F0.H., Munntox H.I'. /Ilunaktuueckue marepuans 1o anreope mis 9 kmacca - [Ipocsemnienue,
2018

5. Munawk H. IAnre6pa. MeToaudeckue pekoMeHAaIKMu. 9 Kiacc :y4e6.mocodue s 0611eo06pa3oBaT.T
Opranusauuii/H. I'. Munatok, U. C. lllasikoBa. — M. : [IpocBelienue, 2017

6. KoHTpobHBIC U caMOCTOSITENIbHBIC PAaOOTHI 10 anredpe u reomerpuu. 9 kiacc - XKypasnes C.I'. u ap.-

Ox3amed 2016

ﬂOnOﬂHumeﬂbHa}Z Aumepamypa.:

I1l. Snekmponnvie yueonvie nocoous
1. MlaTepakTiBHAs MaTeMaThKa. 5-9 kiacc. DICKTPOHHOE yueOHOe TTOCOOHEe I OCHOBHOM IITKOJIEI.
M., OO0 «/Ipoda», OO0 «IOCx».

Hnmepnem-pecypcoi

Komnekmus [{OP, npe3eHtaiuu, TecThl, GI31I-pOITUKH.
www.edu - "Poccuiickoe oopazoBanue" deepaibHbIN MOPTAL.
www.school.edu - "Poccuiickuii 001meo0pa3oBaTeIbHbIH mopTai'.
www.school-collection.edu.ru Exunast kosutekimus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
www.mathvaz.ru- docbe MKOIBHOTO YYUTENS MATEMATUKU
JlokyMeHTaus, pabo4yre MaTeprabl JUisl yYUTENs MaTeMaTUKH

WWW.it-N.ru— «CeTh TBOPUYECKUX yUUTEIICH)»

8.  www.festival.1september.ru- ®ectuBans negarorudeckux uaei "OTKPBITHI ypoK"

9.  http://center.fio.ru/som - CereBoe 00beqUHEHHE METOIUCTOB (OTPOMHBIM  HabOp
METOJIMYECKUX MATEPUAIIOB O TIPEIMETaM )

10. http://teacher.fio.ru - karamor BCeBO3MOKHBIX YIEOHBIX M METOJUYECKHX MATEPUAIIOB TI0 BCEM
acIeKTaM MPEroIaBaHus B IIKOJIC

11. http://school.holm.ru - IlIkonbHEI MUp (KaTajor 0Opa3oBaTEIbHBIX PECYPCOB)

12.  WWW.UQ.ru - «Y9uTenbCcKas ra3era

13.  www.1lseptember.ru - Bce npuiIoKeHus K razere « 1 ceHTIops»

14.  www.informika.ru/text/magaz/herald — «BecTauk o6pazoBaHus»

15.  http://school-sector.relarn.ru—mkonbHbIN CEKTOP TUCTAHIIMOHHOTO 00pa30BaHUs

16. http://school-collection.edu.ru — eaunas KoyIeKIHs UGPOBLIX 0Opa30BaTEIBHBIX PECYPCOB

17. http://gifchik.boom.ru - komteknus aHUMUPOBAHHBIX KAPTHHOK

Jis yyammxces:

NogakowkE

WHTEepHET OMUMITHAIBI IS KOJIBHUKOB COKpaT

MareMaTHUeCKHE OJIMMITHAIbLI M OJMMIIManHble 3agayu. hitp://www.zaba.ru
MexnyHapoaHbIi MaTeMaTHueckuii KOHKype «Kenrypy»: http://www.kenguru.sp.ru

OI'D mo maTemaruke: MOATOTOBKA K TeCTHpOBaHMIO: http://www.uztest.ru

3amavyHuK IS ITOATOTOBKY K ONMMIIMAaaaM o Mmaremaruke:hitp://tasks.ceemat.ru
3aHuUMaTeIbHasE MaTEMaTHKA - IIKOJbHUKAM (OJIUMITHA/IBI, UTPhI, KOHKYPCHI 10 MAaTEMAaTHKE):
http://www.math-on-line.com

WuTepHet-nipoekT «3amauny: hitp://www.problems.ru

V. VYVVVVVY
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11.  JIucTt KOppEeKTUPOBKH pabodeil mporpaMmbl

ypoka

Ha3zBanue temsl ypoka

Hara
[IPOBEICHUS
110 TUTaHY

IIpnyuna
KOPPEKTUPOBKH

[ara
MIPOBEICHUS
1o dakrty

Croco0
KOPPEKTHPOBKH




BxoaHast KOHTpoIbHasE padoTa nmo ajaredpe 8 Kiace

Bapuanm 1

1. Haitgute 3HaueHUE BHIPAXKEHUS
(14 - x) (14 + x) + (x + 6)* mpu x=1,5.

28a*b°c 20x° + 10xy

PP TICY 2 2
2. Cokparute ApoOb: a) 12a*b°c’ 0) 4x"—y

3. lana pynknusa y = 4 — 2x.
a) [Toctpoiite ee rpaduxk.
0) [Tpoxoaut au 3T0T rpaduk yepes Touky M(8; -5)?

4. TTepumetp tpeyronparka ABC paBen 50cm. Ctopona AB Ha 2¢m 60mb1ie croponsl BC, a
ctopoHa AC B 2 pa3a 6ouibiiie ctopodsl BC. Haitaute cTOpoHbI TpeyrojibHUKA.

5. Pa3moxure Ha MHOKUTEIH:
a) 2a*b® - 24%0* + 6a%b%; 6) x* — 3x — 3y — )~

Bapuanm 2

1. HaitguTe 3HaueHNEe BBIPAKEHUS
(x—2%—(x—1) (x+2) mpu k = -2,5.

10m°k’n®  12ab + 8b*
2. Cokparure apo0b: a) 25m*k°n’ 6) a’ —16b*

3. lana Gynkuus ~ y =
1

a) Iloctpoiire ee rpaguk. — X —4

6) [Ipoxoaut nu 3TOT rpaq)mc yepe3 TOUKY A(22; 9)?

4. VI3 nocénka Ha CTaHIIMIO, PACCTOSTHUE MEXIY KOTOPhIMU 32KM, BbIEXall Besocuneauct. Yepes
0,54 HaBcTpedy eMy CO CTaHIIMHU BhIEXaJl MOTOIMKIIMCT M BCTPETUIT BEJIOCUIICTUCTA Yepes

0,54 nocie cBoero Beie3na. M3BecTHO, YTO CKOPOCTh MOTOITMKIMCTA Ha 28 Kkm/u OOJIBIIIE CKOPOCTH
BEJIOCUIICUCTA.

Hangure ckopocTh Kaxa0ro U3 HUX.

5. Pasmoxwute Ha MHOKHTETH: @) 3x°)° + 3x%* — 6x)%; 6) 2a + a® — b* - 2b.
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Bapuanm 1 K—1 (§ 1, 2)

*1. Hana dysxuua f(x) = 17x — 51. Ilpu Kaxux 3HAUYEHHU-
ax aprymenTta f(x) =0, f(x) <0, f(x)>0? SdAsnaerca au ara
¢byuKINA BO3pacTamoinell uau yOniBaromein?

*2. PasznoxuTe HA MHOMKMUTEJU KBANPATHBIA TPeX4JIeH:
a) x%- 14x + 45; 6) 3y?+ Ty - 6.
3p2+p-2
4-9p%
4, Ob6nacte onpenenenus GyHkuuu g (puc. 17) — orpe3ok

[-2; 6]. Halinure Hyau PYHKOUH, MPOMEXYTKH BO3pacTaHMNA
U yObiBaHMs, 00sacTh 3HAUYeHUA (DYHKIUU.

*3. Cokparure apobsn

Puc. 17

v

5. Cymma mojsoxXuTenbHbBIX unces a u b paBra 50. Ilpm
KaKuxX 3HaYeHMAX a u b ux npousBegeHue Oyzaer HauboIb-
mum?

KP-1. Omeemsi Ha BapuaHm 1.

Ne1. Mpwu x = 3; npn x < 3; npu x > 3. PyHKuma f Bo3pacTatowas.

Ne2. a) (x — 5)(x — 9); 6) (3y — 2)(y + 3).

Ne3. —(p+1)/(3p+2).

Ne4. g(x) =0 npu x =2, x =6; g(x) <0 npu x € [-2; 2); g(x) > 0 npun X € (2; 6). PyHKUMA yObIBaET Ha
oTpeskax [-2; 0], [4; 6] n Bo3pacTaeT Ha oTpeske [0; 4]. ObnacTb 3Ha4YeHU PyHKUMM — oTpesok [-3; 2].
Ne5. [Npu a =b = 25.
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Bapuanm 2 K—1 (§ 1, 2)

*1. Jana dyuxuusa g(x)=-13x + 65. IIpn kakux 3Haye-
HUAX aprymeHTa g(x) =0, g(x) <0, g(x) > 0? ABnaerca amu
3Ta QYHKIUA BO3pacTaomes nam yoObIiBarolei?

*2. Pa3noxxuTe HA MHOMHTEJM KBAJPATHBIA TpeX4JieH:
a) x2 - 10x + 21; 6) 5y + 9y - 2.
4c2 4+7¢c -2
1-16¢?
4. Ob6nacre onpegenenus dyaxuun [ (puc. 18) — orpesok

[-5; 4]. Haiigure Hyan GyHKIHH, OPOMEXYTKH BO3PACTAHMS
1 yObiBaHHMA, 00JacTh 3HAYEHUN PYHKUHHA.

*3. Coxparure apobe

Puc. 18

5. Cymma nosoxuTeabHeIX uyucen ¢ u d pasna 70. Ilpu
KAaKMX 3HaYeHUAX ¢ M d WX npousseseHue Oyaer HaAubGoONb-
mumM?

OTBeTbl Ha BapunaHT 2

Ne1. Mpwu x = 5; npu x > 5; npu x < 5. PyHKUMa g ybbIBatoLLas.

Ne2. a) (x — 3)(x — 7); 6) (5y — 1)(y + 2).

Ne3. —(c+2)/(4c+1)

Ned. f(x) =0 npux=-3,x=1,x=3;f(x) <0npux e [-5;,-3) U (1; 3); f(x) >0 npu x € (-3; 1) U (3; 4].
dyHKUMA BO3pacTaeT Ha oTpeskax [-5; —1], [2; 4] n yObiBaeT Ha oTpeske [-1; 2].

O6nacTb 3Ha4YeHUn PYHKUUKN — OTpes3ok [-2; 4].

Ne5. Mpn c=d = 35.
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