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IHosicuuTeALHAA 3aANMUCKA

PabGouass mporpamma 1o yueOHOMYy mpeaMmeTy «Maremaruka: anreOpa W Hadana
MaTeMaTHYeCKOro aHajin3a» ajapecoBaHa ydammmcs 11-bix kiaccoB 'BOY cpenneid mkomst Ne
21 BacuneoctpoBckoro paiiona Cankr-IlerepOypra umenu D.11. [adde.

PabGouas mporpamMma pa3paboTaHa Ha OCHOBAaHUHM CIEIYIOIIUX HOPMATHUBHBIX
JIOKYMEHTOB M PEKOMEH IALIH:

o @enepanbHbIl TOCYJAPCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT CPeHEro (IOJHOro)
o01Iero o0pa3oBaHus;

o OcHoBHas 00111€00pa3oBaTebHas MporpaMma cpetero (IoHoro) oomero 0opa3oBaHus
(®I'OC)  rocymapcTBeHHOro  0OHIEOOPA30BATENLHOTO  YUPEKIEHUS  CpeAHen
obmeoOpazoBatensHol Kol Ne 21 BacuneocrpoBckoro paiiona Cankr-IlerepOypra
nmenn D.11. Hladde;

o Tlonoxenue o co3maHuM paboOUMX MpOrpaMM MO Y4YEOHBIM MpeaMeTaM M BHEYpPOUHOM
NeATeNbHOCTH B TOCYIapCTBEHHOM OIOKETHOM 00I11€00pa30BaTEIbHOM YUPEKICHUN
cpenHeil obmeobOpazoBatenbHoil mkonbl Ne 21 BacuiieoctpoBckoro paiiona CaHKT-
[TerepOypra umenn O.11. Hladde;

o Ilporpamma BOCHHTaHUSI TOCYJAPCTBEHHOTO OIOPKETHOrO 00I1e00pa3oBaTeIbHOTO
yupexJaeHus cpenHeil oduieoOpasoBarenbHoi mKkonbl Ne 21 BacuiieoctpoBckoro paiiona
Cankr-IlerepOypra umenu DO.11. [ladde;

o VY4eOHO-MEeTOAWYECKMH KOMIUIEKT 1o uHpopmaruke mius 11 kimacca, aBTOpOB
C.M.Huxkonbckoro. Jlns peanuzanuu paboueil nporpammsl ucnomnssyercst Y MK:

1. VYueOnuk: Anrebpa u Hayajla MaTeMaTUYeCcKoro ananu3a. 11 kimacc: yaeOHuK JIst
00111e00pa30BaTENbHBIX OpraHU3aui: 6a30BbIi U MPOGUILHBIN YPOBHU /
C.M.Huxkonbckuii u 1. p.; - M.: IIpocBemienue.

2. Jlumaktudeckue MaTepualibl 1Mo ajaredpe u HavyaimaM aHanusa s 11 kimacca

ob1eodpazoBaTenbHbIX yupekacauii./ Astoper: M.U. 11labynun, M.B. Tkauésa,
H.E. ®énoposa, P.I'. I'azapsn. Mocksa, [Ipocselienue.

3. AnreOpa w Hawama wmaremarmdeckoro aHamm3a 10-11 xmaccel. JIUKTaHTHL
/A.C.Konte, Bonrorpan, «Yuutesnby.

3aHATHS OpraHu3yroTcs B cooTBeTcTBUM ¢ aerctBytomuM CanlluH u [ToctanoBienuem
[JIABHOI'O TOCYAapCTBEHHOro caHutapHoro Bpadya P® or 30 wumrons 2020 r. N 16 «O06
YTBEP)KJICHUN CaHUTapHO-3mHuaemMuonorndeckux mpasmwin CIT 3.1/2.4.3598-20 "CanurapHo-
AMUIEMHUOIOTHYECKHE TpPeOOBaHUS K YCTPOWCTBY, COACPKAHHIO W OpPraHU3aluu PabOTHI
00pazoBaTeIbHBIX OpraHu3alui U APYruxX 0ObEKTOB COLMAIBHON HH(PACTPYKTYpHI AJs AeTel U
MOJIOJIC)KU B YCIIOBHUSIX PacIpOCTpaHEHUs] HOBOW KopoHaBupycHod mHpeknuu (COVID-19)",
[TocTaHoBIEHHEM TJIABHOTO TOCYIapPCTBEHHOT'0 caHuTapHOro Bpada P® or 28 suBapst 2021 r. N
2 «0O06 yTBepXACHUH CaHUTapHO-’nUAeMuomorndeckux mnpasun  CanllmH 1.2.3685-21
"I'urueHnyeckrue HOpPMAaTHBBI U TpeOoBaHMs K oOecrmeyeHuto ©Oe30macHocTd U (W)
0e3BpeIHOCTH /ISl YelloBeKa (DAaKTOPOB cpellbl OOMTaHUS» WHBIMH aKTyaJbHBIMA HOPMAaTHBHO-
MIPABOBBIMH JIOKYMEHTaMHU.

B ycnoBusax pacnpoctpanenuss COVID-19 npu yxyameHud ->HUAEMHOIOTHYECKOM
CHUTyallld C IEeNbI0 MUHUMH3AIHMKA KOHTAaKTOB, OOYYAIOIIMXCS JIOMYCKAeTCs pealn3anus
IIPOrpaMMbl C TMPUMEHEHUEM 3JIEKTPOHHOI0 OOYYEHMs M JUCTAHLMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHUH.

Cpokn peaju3auuu NporpaMmbl

Hannast pabowas mporpamma cocraBieHa Ha | roxm. Ha wusydenwme mnpeamera
«Maremaruka: anreOpa U Havaja aHaIM3a» B y4eOHOM roay OTBOJUTCS 68 dacoB mo 2 yaca B
HEZIEIIIO.
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OO0was xapakTepucTUKA Y4eOHOro nmpeamera

MaremaTnueckoe 0Opa3oBaHHE B OCHOBHOM IIKOJIE CKJIAABIBAETCA M3 CIEIYIOIIUX
COJIep)KaTEeNIbHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHUs OJIOKOB): apupMeTHKa; aaredpa; reoMeTpHs;
9JIEMEHThl KOMOWHATOPUKH, TEOPUU BEPOATHOCTEH, CTATHCTHKA M JIOTMKUA. B  cBoeit
COBOKYMTHOCTH OHHM OTpaXaloT OoraThlii OMBIT OOyUeHHs MaTeMaTHUKE B Hallleld CTpaHe,
YUUTHIBAIOT COBPEMEHHBIC TEHACHLMU OTCUYECTBEHHOM M 3apyOeHOW IIKOJIBI M TO3BOJSIOT
peann30BaTh MOCTABJICHHBIC MEepe]] ITKOIBHBIM 00pa30BaHUEM TN Ha HH(POPMAITMOHHO €MKOM
U TPaKTUYEeCKU 3HAYMMOM Marepuane. OTH cojaepKaTelbHble KOMIIOHEHTHI, Pa3BUBAsACh Ha
MPOTSDKEHUH BCEX JIET 00yUYCHHsI, €CTECTBEHHBIM 00pa3oM MEPEIUIETaIOTCA U B3aUMOJICHCTBYIOT
B YY€OHBIX Kypcax.

Onucanune MecTa yueOHOro npeaMera B y4eOHOM IJIaHe

Ha u3yuenue 610ka «AnreOpa 1 Havana aHalau3a» B y4eOHOM roJy OTBOIUTCA 68 yacoB
1o 2 yaca B Henenmo. Ha u3ydenne 60ka «['eoMeTpusi» B yueOHOM roJly OTBOAUTCS 68 4acoB 1Mo
2 yaca B HEOEJIIO.

Jlornyeckue CBSI3M JAHHOTO MpPeAMeETA ¢ APYTUMH NpeAMeTaMHu

B X0A€ MU3Y4YCHHA MAaTCMaTUKH, Y4JalllUucCsa pPa3BHBAIOT HABBIKA BBEIYUCIIEHUN C
HATYpIbHBIMU YHCJIAMH, OBJIAJICBAIOT HAaBBIKAMH JICHCTBHH C JECATUYHBIMU JPOOSIMH,
MONTy4aloT HadallbHbIE MPEJCTAaBICHUs 00 WCMONb30BaHUHM OYKB ISl 3allUCH BBIpAXEHUN U
CBOICTB, y4aTcsl COCTABIIATH 10 YCIOBHUIO TEKCTOBOW 337a4i HECIIOKHBIC JTMHCHHBIC YPaBHCHHUS
Y pemiath uX, IPOI0DKAIOT 3HAKOMCTBO C TEOMETPUICCKUMU TTOHSATHIMH, IPUOOPETAIOT HABBIKH
MOCTPOCHUS TE€OMETPUUECKUX PUTYP U U3MEPEHHS T€OMETPUUECKUX BearurH. OCyIecTBIsSeTCS
CBSI3b C TAKUMH TIPEIMETaMH, KaK UCTOPHSI, TUTEPATypa, IKOHOMHKA, (PU3NKA, XHMHSIL.

- ¢ ypokamu reorpaduu, Ouonoruu: (GOpMHPOBAHHE Y4eOHO-WHTEIUICKTYaJIbHBIX YMEHUM:
knaccudukanus 00001eHne, ananu3; 00beIUHEHNE 00bEKTOB B TPYIIIBL; BBISIBICHHE CXOJCTBA U
pasiiniuAa; YCTAaHOBJICHHC MNPUYMHHBIX CBSI3€I>1; BBICKA3bIBAHHUEC A0Ka3aTCIbCTB HpOBGI[GHHOﬁ
KJ1accu(puKauu; OpueHTUPOBKA HAa ITOUCK HE0OX0MUMOro (HOBOTO crocoda ACHCTBU);

- C YpOKaMH TEXHOJIOTHH: MEPEHOC MOJyYCHHBIX 3HAHUI 110 MAaTEeMaTHKE B Pa3HOOOPa3HYIO
CaMOCTOATCIIBHYIO TPYAOBYIO ACATCIIbHOCTD.

esin n3yyeHus yaeOHOro nmpeamera

[enu ocBOEHUS IPOrpaMMBl ITpeIMeTa MaTeMaTHKa 6a30BOr0 YPOBHS —

e (QopMupoBaHHE I[EHTPAJIbHBIX MAaTEMAaTUYECKUX MOHATHH  (YMCIO, BeIMYUHA,
reomerpuyeckas (Qurypa, nepeMeHHas, BEpPOSATHOCTb, (QYHKIUS), OOECIeunBaIOIINX
IIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTUYECKOr0 00pa3oBaHMsl 00y4aronuxcs;

e 10/BEJCHHE O0y4alOMIMUXCs HA JOCTYIHOM JAJISl HUX YPOBHE K OCO3HAHMIO B3aHMMOCBSI3U
MaTeMaTHKH M OKPY)KaloUIero MHUpa, IOHMMaHHE MaTeMAaTUKH Kak dYacTu oOIei
KYJbTYpPbI UEJIOBEUECTBA,

® DPa3BUTHUE UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUarommxcs,
II03HaBaTENIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUHN, KpUTUUHOCTH MBILUICHUS,
MHTepeca K U3YUYECHUIO MaTEMaTUKH;

e (opmupoBaHre QYHKIIMOHATBHON MaTeEMaTHUYECKON IPaMOTHOCTH: YMEHUS paclio3HaBaTh
MaTeMaTHYECKHe aCIeKThl B PEAIbHBIX )KU3HEHHBIX CUTYAlUSIX U ITPU U3YUYEHUH JPYTUX
y4eOHBIX MPEAMETOB, IPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, ()OPMYIUPOBATH
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UX Ha SI3bIKE MATEMAaTUKH U CO3/1aBaTh MAaTEMAaTUYECKUE MOJIENIH, IPUMEHATh OCBOCHHBIN
MaTEeMaTUYECKU anmapar AJis peuieHus: IPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4,
MHTEPIPETUPOBATH U OLICHUBATH MOJYYCHHBIE PE3YTbTATHI.

[IporpamMma nmo maremaruke Ha 0a30BOM YpOBHE IpelHa3HayeHa s 00ydaroluxcs
CpelHEW IIKOJbl, HE MCHBITHIBABIIMX CEPHE3HBIX 3aTPYJHEHUN HA MPEIbIAYIIEM YpPOBHE
00yueHUsI.

OOyuaromuecs, OCyIIECTBISAIONME 00ydeHrne Ha 0a30BOM YpPOBHE, JOJIKHBI OCBOWTH
o0Iue MareMaTH4ecKHe YMEHHsS, HeOOXOAMMBbIE aJsi KM3HU B COBPEMEHHOM OOIIECTBE;
BMECT€ C T€M OHHM MOJYYarOT BO3MOXHOCTb H3YyYUTh HpPEIMET IIIyOXke, ¢ TeM 4YTOObl B
JTambHEWIIeM TIpd  HEOOXOJAWMOCTH HW3ydaThb MAaTeMaTHKy Ui Tpo(ecCHOHAIBHOTO
MIPUMEHEHHS.

IIporpammbl comepKaT CpPaBHUTEIBHO HOBBIM JUIsI POCCUMCKOM ILKOJBI pa3ieln
«BepositHocT M cratuctuka». K 3TOMy pasneny OTHOCSTCS TakKe CBEIEHUS U3 JIOTHKH,
KOMOMHATOPUKH M TeOpHH TpadoB, 3HAUUTEIHHO BapbUPYIOIIUECS B 3aBUCUMOCTH OT THIIA
MpOrpamMMBl.

I[Ippy  wu3ydeHMM  MareMaTHMKd  OONbIIOE  BHUMAHME  YAEISETCS  Pa3BUTHIO
KOMMYHHUKATHUBHBIX ~ yMeHUH (opmynupoBaTrh, apryMeHTUpOBaTh U  KPUTUKOBATh),
(hOpMUPOBAHNIO OCHOB JIOTUYECKOTO MBIIUICHHUS B YaCTH MPOBEPKU MCTUHHOCTH U JIOKHOCTU
YTBEPKJICHUM, TIOCTPOCHUSI TPUMEPOB U  KOHTPIPUMEPOB, LIEMOYEK YTBEPIKICHUMH,
(hopMyITUPOBKHN OTPULIAHUH, a TaKkKe HEOOXOJUMbBIX U JOCTaTOYHBIX yclloBUM. B 3aBHCcHMOCTH
OT YpPOBHS MpOrpaMMbl OONbIIE WM MEHbIE BHUMAHHS YAETSETCS YMEHHIO paboTaTh IO
QITOPUTMY, METOJIaM ITOMCKA aITOPUTMA U OIIPEIEICHHUIO TPaHUL] IPUMEHUMOCTH aJITOPUTMOB.
TpeboBanus, chopmynupoBaHHbie B pasneie «['eomeTpus», B OONBIIEH CTEIIEHH OTHOCSTCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEICTABICHUN U TPaPUUECKUX METOMIOB, YeM K (popMallbHOMY
OITMCAHUIO CTEPEOMETPUUYECKHX (haKTOB.

B cootBerctBum ¢ npunsaroi Konuenuuei pa3BuTHs MaTeEMaTHYECKOro 00pa3oBaHus B
Poccuiickoit ®@eneparu, MareMaTuieckoe oOpa3oBaHUE peEIIaeT, B YaCTHOCTHU, CIEIYIOIINE
KJIFOUEBBIC 3a/1a4N:

—(IPEIOCTABNIATh KaXIOMY OOYyYaloIeMycsi BO3MOXHOCTb JOCTHIJKEHUS YpPOBHS
MaTeMaTHYECKUX 3HAHUI, HEOOXOIUMOTO JUTsI TaTbHEHIIEH YCIEIIHOM KU3HHU B OOIIECTBEY;

—«obecreynBaTh HEOOXOAMMOE CTPAaHE YHCIO BBITYCKHUKOB, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTaTOYHA Ui TPOAODKEHUS 00pa3oBaHUS B  Pa3IMYHBIX
HalpaBJICHUAX M A NPAKTUYECKOH AEeSATENbHOCTH, BKJIIOYAs IPENoJaBaHUE MaTEMAaTHKH,
MaTeMaTHYeCKue UCClIeJOBaHUsI, paboTy B cdepe MHPOPMALIMOHHBIX TEXHOJIOTUN U 1p.»;

—«B OCHOBHOM OOIIIEM M CpeaHeM o0IIieM o0pa3oBaHUM HEOOXOAUMO MPEIyCMOTPEThH
MOJITOTOBKY OOYYaIOLMXCS B COOTBETCTBHM C UX 3allpOCaMU K YPOBHIO IOJTOTOBKHU B cepe
MaTeMaTHYeCKOro 00pa30BaHUSD.

OcHOBHbIE IPUHUMIIBI 0TOOPA MaTepHaJia

VY4eT BO3pacTHBIX OCOOEHHOCTEH yJaImxcs,
Opranuyeckoe coueTanue o0y4eHHs U BOCIUTAHUS,
VY cBOoeHUs 3HAaHUH U Pa3BUTHE IMO3HABATEIIBHBIX CIIOCOOHOCTEH JIeTeH,
[IpakTideckas HampaBIEHHOCTb MpENOJaBaHus, TPeOyroIas yMEHHs MPUMEHSThH
3HAHMSI Ha IPAKTHUKE, BBIPAOOTKA HEOOXOAUMBIX I 3TOTO HABBIKOB.
[Ipu oOyyeHuH maTeMaTHKe, Ba)KHOE 3HAUEHHWE HMMEET MHIAMBUAYAJIbHBIM MOIXOH K
YUaAIIMCS.



Jloruka cTpyKTypbl NIPOrpaMmbl

Pabouast mporpamma MmoAroToBiieHa B COOTBETCTBUU C JIOKAIBHBIM akToM «IlomoxeHnne o
paboueii mnporpamme yuutens ['BOY cpemneit mkomer Ne 21 wum. 3.1, [Hadde
Bacuneocrposckoro paiiona Cankr-IlerepOypra». CTpykTypa mporpamMmbl BKIIIOYAeT B ceOst
TUTYJIBHBIA JIUCT, TOSICHUTENBHYIO 3alIUCKy, TpeOOBaHUSA K YPOBHIO MOATOTOBKM yYallUXCs B
koHTekcTe ®I'OC, comepxanue mporpaMMbl BHEYPOUHOU AEATEIbHOCTH (TI€peueHb U Ha3BaHUs
pa3zfenoB M TeM), KaJeHJIAapHO-TeMaTH4YecKoe IUIaHMpoBaHUE, (GOpMBI U CpPEACTBAa KOHTPOJI,
nepevyeHb yd4eOHO-METOIMUECKUX CPEACTB 00yUEHHsI, CIUCOK JINTEPATyPhl s YUUTEIS.

O01masi xapakTepucTuKa y4eOHOr0 npoiuecca

[Ipn opranuszanum ydeOHOro Tmpolecca OyIeT olecrneueHa MOCIeI0BaTENbHOCTh
W3Yy4YeHUs Y4eOHOro MaTepuaa: HOBbIE 3HAHUS OMUPAIOTCS HA HEaBHO MPOIICHHBIN MaTepua,
00eCreueHo MO3TAHOE PACKPBITHE TEM C MOCIIEAYIOIIEN UX pealn3alnei.
OcHo6Hble munsl yueOHvIX 3aHAMUIL:

YPOK U3y4eHHUsI HOBOI'0 Y4eOHOr0 MaTepHana;
YPOK 3aKpeIUIeHUs U TPUMEHEHUs 3HaHU;
YpOK 0000IIar0IIero MOBTOPEHUS M CHCTEMAaTH3aI[u1 3HAHUK;
YPOK KOHTPOJISI 3HAHUW U YMEHUH.
OCHOBHBIM THIIOM YpOKa SIBJISIETCS KOMOMHUPOBAHHBIM.
Dopmul opeanuzayuu yuedHo20 npoyecca: VHINBUIYAIbHbIE, TPYIIOBbIC, HHINBUIYAIbHO-
IpyNNoBble, (POHTATbHBIE.
Buowt yueono-noznasamenvnoii deamenvHocmu:
Habmonenue, sxkcriepumMenT, paboTa ¢ KHUTOM, CUCTEMAaTH3aIlis 3HAHUH, pelIeHne
MO3HABATENIbHBIX 3a7a4 (po0JeM), MPOBEICHNE UCCIIEA0OBATEIILCKOT O IKCIIEPUMEHTA,
MOCTPOEHUE rPaPrKOB.
| - BUABI 1eSITEJILHOCTH CO CJIOBECHOMH (3HAKOBOM) OCHOBOIA:
e (Ciymanue oObsICHEHUH y4nuTesl.
Crnyiianue U aHajau3 BBICTYIUIEHUH CBOMX TOBapHILECH.
CamocrosTenbHas padoTta ¢ yueOHUKOM.
PaGora ¢ Hay4HO-TIOMYNSAPHOM TUTEPATYPOH;
Ot06op 1 cpaBHEHUE MaTepHalia IO HECKOJIBKUM MCTOUHHUKAM.
BriBon u 1okazarenscTBO popmy.
Ananmus Gpopmyi.
Pemenne TeKCTOBBIX KOMYECTBEHHBIX U KAYECTBEHHBIX 3a/1a4.

e BrINOIHEHHE 3a1aHUH 0 Pa3rPAHUYECHUIO TIOHITHUH.

e (Cucremaruzanus yueOGHOro MaTepHarna.

Il - BUABI 1eATEIHLHOCTH HA OCHOBE BOCTIPUSITHS 3J1€EMEHTOB /1eiiCTBUTEILHOCTH:

e HaOGmoneHue 3a 1€MOHCTpAIUSIMUA YIUTEIIA.

[IpocMotp yuebHbIX PUITBEMOB.

Ananus rpagukoB, TaOJINII, CXEM.

O0baAcHeHne HAOIIOIAEMBIX SIBJICHUHN.

N3ydenue ycrpoiicTBa mpruOOpPOB IO MOJIEISIM M YEPTEKAM.

e AnHanm3 TpoOJIEMHBIX CUTYyAIIHH.

11 - BUABI 1S TEJILHOCTH € MPAKTHYECKOH (ONBITHOI) OCHOBOI:

e Pabora co cxemamu.

e Pemenue 3anau.

e Palora ¢ pa3gaTouHbIM MaTEpPUATIOM.

e lI3mepeHue BeIHUHUH.



Bremonaenue (prHTaJ'IBHBIX CaMOCTOATCIIbHBIX pa60T.

e BrimonHnenue paboT MPaKTHKyMA.
e [locTtpoeHue rumoTe3pl HAa OCHOBE aHAIM3a UMEIONITUXCS JaHHBIX.
e MoaenrpoBaHue U KOHCTPYHPOBAHHUE.
TpeﬁoBaHHﬂ K YPOBHIO NOATOTOBKH Y4alIUXCH
JInuHocTHEIE:

y yyamuxcs 0yayT cOopMUPOBAHBI:

— OTBETCTBEHHOE OTHOIICHHE K YYCHHIO;

— TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIMXCS K CaMOpPAa3BUTHIO M CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHUBAIIMH K O0YUEHHIO U TTO3HAHUIO;

— yMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOH M NMUCHMEHHOW peuw,
MOHMMATh CMBICIT TIOCTABJICHHOH 3a7ayl, BBICTPANBaTh apryMEHTANNIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBHI;

— HayaJIbHbIC HABBIKM QIAITAIlMH B JMHAMUYHO W3MEHSIOMIEMCS] MUPE;

— SKOJIOTHUYECKas KyJIbTypa: HEHHOCTHOE OTHOIICHWE K HPUPOTHOMY MHPY, TOTOBHOCTh
ClleZIoBaTh HOpMaM MPUPOIOOXPAHHOT 0, 3I0POBbECOEPEraroIero MOBEICHHS;

— (hoopMupoBaHHE CIIOCOOHOCTH K OMOIMOHAIBHOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIIEHUH, pacCyKICHHUI;

— YMEHHE KOHTPOJIIMPOBATH IPOLIECC M PE3YNIbTAT y4eOHOH MaTeMaTHYEeCKON AesATeIbHOCTH;

y ydaluxcs MOryT ObITh C()OPMUPOBAHBI:

— IIepBOHAYAJIbHBIE TPEJICTABICHUSI O MaTeMaTHYEeCKOM HayKe Kak cdepe denoBedeCKon
IeATeNTbHOCTH, 00 3Tamnax e€ pa3BUTH, O €€ 3HAYMMOCTH JUIS Pa3BUTHUS IMBUIIN3AIINY;

— KOMMYHHKAaTUBHasE KOMIIETCHTHOCTh B OOIIEGHHHM W COTPYAHUYECTBE CO CBEPCTHHKAMHU B
o0pazoBaTenbHOH, YIeOHO-MCCIIeI0BATEIbCKON, TBOPUECKON M IPYTUX BHJIAX ACATEILHOCTH;

— KPUTHYHOCTh ~ MBIIUICHHUS,  yMEHHWE  paclo3HaBaTh  JIOTHUYECKH  HEKOPPEKTHBIC
BBICKA3bIBaHUSI, OTJINYATH THIIOTE3Y OT (haKTa;

— KpPEaTUBHOCTh MBIIUICHHS, WHUIMATHBBI, HAXOMYMBOCTH, AKTHBHOCTH TIPH DPEIICHUU
apupMeTHIECKHX 3a1a4.

MeranpeameTHbie:
peryJsiTUBHbIC
y4daluecs HayJyarcsi:
— (hopmynupoBaTh yaeOHYIO 3a/1a4y;
— BBIOUpATH JIEHCTBUS B COOTBETCTBUU C IMOCTABJICHHOW 3a/1ayeil U yCIOBUSIMH peaiu3aliiy;
— IUIAaHUPOBATh MYTH JOCTHIKEHHUS LeJei, OCO3HaHHO BbIOMpaTh Haubonee 3¢ (eKTHBHBIE
CHIOCOOBI perieHus YIeOHBIX U MTO3HABATEIBHBIX 3a1a4;
— MPEeABUICTh YPOBEHb YCBOCHUS 3HAHHH, €70 BPEMEHHBIX XapPaKTEPUCTHK;
— COCTaBJIATH IJIaH U MOCIEA0BATEIbHOCTh JEHCTBUIM;
— OCYIIECTBISATH KOHTPOIb IO 00pasily ¥ BHOCUTH HEOOXOUMBIE KOPPEKTUBHI,
— aJIeKBaTHO OIICHWBATH MPABUIILHOCTH HJIM OMIMOOYHOCTH BBHITIONHEHUS Y4eOHOHM 3amauu, €&
O00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHNUS;
— CJIMYaTh CIOCO0 MEHCTBUS M €ro pe3yibTar C 3aJIaHHBIM TAJIOHOM C LIEJIbI0 O0OHAPYKECHHUS
OTKJIOHEHWH M OTIIMYWI OT TAJOHA;
y4daluecs noixy4aT BO3MOXHOCTb HAyUYUThCS
— ONpENENATh TOCIEA0BATEIBHOCT TMPOMEXKYTOUHBIX LENed U COOTBETCTBYIOLIUX WM
JIEUCTBUH ¢ Y4ETOM KOHEYHOI'O pe3yJIbTaTa;
— NPEABUIETh BO3MOXHOCTH MOTYYEHUs KOHKPETHOTO pe3ysbTaTa Py pEeUICHUH 33/1ay;
— OCYILECTBIIATh KOHCTAaTUPYIOIIMI W MNPOrHO3ZUPYIOIIMK KOHTPOJb MO Pe3yidbTaTy U MO
Croco0y eHCTBUS;



— BBIJICIIATH M JOPMYJIMPOBATH TO, YTO YCBOCHO U YTO HY)KHO YCBOUTb, OMPEACISTh KAaueCTBO
Y YPOBEHb YCBOCHHUS;

— KOHIICHTPHUPOBATH BOJIXO JJIA mpeoao0JICHUA HUHTCJUICKTYAJIbHBIX Bany,Z[HeHI/Iﬁ n
(bu3nyUecKux NpensiTCTBU;

NMo3HaBaTeJbHbIE
yyaluecs: HayJaTcst:

— CAMOCTOSATCIIBHO BBIJACIATH U q)OpMy.]'IHpOBaTI) IMO3HAaBATCIbHYIO LCJIb,

— UCIIOJIb30BaTh OOIIME MPUEMBI PELIICHHS 33124

— MPUMEHSIThH MPaBUIIa U TIOJIb30BATHCS HHCTPYKIMSIMHU U OCBOCHHBIMH 3aKOHOMEPHOCTSIMU;

— OCYIIECTBIISITH CMBICTIOBOE YTCHUE;

— co3J1aBaTh, MPUMEHATHh U MPEOOPA30OBBIBATH 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA, MOJICITH U
CXCMbI U1 pCHICHUS 3aa4;

— CaMOCTOSITEJIbHO CTaBUTh LIEJIH, BBIOMPATh U CO3AaBaTh aITOPUTMBI JUIsl PELICHUH y4EOHbBIX
MaTeMaTHYeCKHUX MPpooIeM;

— MOHMMAaTh CYIIHOCTh aITOPUTMUYECKUX TPENNUCAaHUN W yMeTh JeWCTBOBAaTh M
COOTBCTCTBHUH C MNPCAIOKCHHBIM aJITrOPpUTMOM; NOHHUMATh U HCIOJIb30BaTh MATCMATHUYCCKUC
CpeACTBA HATISIIHOCTH (PUCYHKH, YEPTEKHU, CXEMbI M JIP.) Ul WJUTIOCTPAIlUU, HHTEPIPETAIIHH,
apryMeHTaI1u;

— HaXOUTb B Ppas3jJu4YHbIX HCTOYHHUKAX HHq)OpMaI_[I/IIO, HeO6XOI[I/IMyIO UL pCHICHUS
MaTeMaTHYECKUX IMPOoOJIeM, M TPEACTaBIATh € B IOHATHOW (opme; NMPUHUMATh DPEIINT, B
YCJIOBUSIX HEMOJIHON M M30BITOYHON, TOYHOM U BEPOSITHOCTHOM WH(POPMAIIUY;

yJaIuecs mojrydaT BO3SMOKHOCTh HAYYHUTHCS:

— yCTaHaBIUBATh MPUYUHHO-CIEJCTBEHHBIC CBS3H; CTPOUTH JIOTMUECKHUE PACCYKJICHUH,
YMO3aKJIIOUeHUs (HHAYKTUBHBIC, ICTYKTUBHBIC U 110 AHAJIOTHH ) U BBIBOJIBI,

— (opmupoBarh y4eOHYI0 ©  OOIIEMOJIB30BATEILCKYI0O KOMIIETEHTHOCTH B  00JIaCTH
WCIIONB30BaHUsI MHPOPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHonorui (MKT-kommnereHTHOCTH);

— BHUJIETh MAaTEMaTUYECKYIO 3a/1a4y B JPYTUX JAUCHUILTUHAX, B OKPYKAOIIEH )KU3HU;

— BBIBUTATh TUIIOTE3Bl MPHU PEIICHWH YYEOHBIX 3a7ad W TIOHUMAaTh HEOOXOIMMOCTh HX
MIPOBEPKU;

— IUTAHUPOBATh M OCYIIECTBIATH JESITENBHOCTh, HAIMPABJICHHYID Ha peIICHHe 3a1ad
HCCIIEI0BATEIbCKOI0 XapaKTepa;

— BBIOMpATh Hanbosee panroHaibHbie U 3(PPEKTUBHBIC CITOCOOHBI pEIIeHUS 3a/1a4;

— UHTEPIPETHPOBaTh HHPOpPMALUU (CTPYKTYpUPOBaTh, IMEPEBOAUTH CIUIOMIHON TEKCT B
TaOIUITy, IPE3CHTOBAThH NOTYyYEeHHYIO HH(pOpMaIHio, B TOM uucie ¢ momorisio UKT);

— OIICHUBATh HHPOPMAITUIO (KpUTHYECKAs OIICHKA, OIICHKA JOCTOBEPHOCTH );

— yCTaHaBIUBATh IPUYUHHO-CIICICTBEHHBIC CBSI3H, BHICTPAUBAThH PACCYKICHUS, 0000IICHNUS;

KOMMYHUKATHBHBIE
yualniuecst Hay4arcs:

— OPraHM30BbIBATh Y4€OHOE COTPYAHHUYECTBO M COBMECTHYIO NESATEIBHOCTh C yYUTEIEM U
CBEPCTHHKAMU: OIPEIENIATH 1IeU, pacrpeeniaTh GyHKIMH U PO YYaCTHUKOB;

— B3aMMOJIEMCTBOBATh U HAXOOUTh 0OIIME crocoObl padoThl; paboTaTh B IpyIie: HaAXOAUTh
ofmiee pemieHue M paspemaTh KOH(JIUKTHI Ha OCHOBE COTJIACOBAHUS TMO3MIMHA W ydéra
MHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIMPOBATH, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHHE;

— MPOrHO3UPOBATh BOSHUKHOBEHHUE KOH(IMKTOB ITPU HAIMYUH PA3HBIX TOUYCK 3PCHUS;

— pazpemaTb KOH(PIUKTH HA OCHOBE Yu&Ta MHTEPECOB U MO3UIUI BCEX YYACTHHUKOB;

— KOOPAWHHUPOBATH U MPUHUMATH Pa3IMYHbIC MO3UIIMH BO B3aUMO/ICHCTBUY;

— apryMEHTHPOBATh CBOIO IO3WIUI0 M KOOPAWHUPOBATH €€ C TO3WLHUSMH IapTHEPOB B
COTPYAHHYECTBE IPU BHIPAOOTKE OOILEro PeleHusl B COBMECTHOM JIes TeIbHOCTH.

IIpeamerHsle:
ydalyecs Hay4arcs:



— IIepeXOAUTh OT OJHON (hOPMBI 3aIIUCH YUCEN K APYTOH, IPEACTaBIATh JECATUYHYIO 1p00b B
BUJIE OOBIKHOBEHHOW M B MPOCTEHIINX CIy4asX OOBIKHOBEHHYIO B BUJE JAECATUYHOMU, MPOLICHTHI
— B BUJIE IpoOU U JpoOb — B BUJE NPOLIEHTOB;

— BBIOJHATH apu(pMETHUECKUE JEWCTBUS C palUOHAJIbHBIMU YHCIAaMM, CpPaBHHUBATh
palMoHATIbHBIE U JEHCTBUTEIbHBIC YUCIIA;

— HaXOJUTb 3HAYECHUS YNCIIOBBIX BBIPAKCHUIA;

— OKpYIJISITh LIEJbI€ YHuCIa U JIeCATHUYHbIE JpOoOM, HAXOAUTh MPUOIMKEHHS YHCET C
HEI0CTaTKOM U C U30BITKOM;

— IIOJIb30BaTbCSl OCHOBHBIMU €IWHHUIAMH JUIMHBI, MacChl, BPEMEHH, CKOPOCTH, IUIOLIAMIM,
o0beMa; BeIpakaTh 0oJiee KpYyITHbIE €AMHUIIBI Yepe3 0ojee MeKre U Hao0opoT;

— pelIaTh TEKCTOBBIE 33/1a4H;

— IIPOBOAUTDH HECJIOXKHBIE JJOKA3aTEJIbCTBA, I10Jy4aTh MIPOCTEUILINE CIEICTBUS U3 U3BECTHBIX
paHee TOJIYYEHHBIX YTBEPXKACHHM, OLEHUBATh JIOTMUECKYIO IPaBUIBHOCTh PaCCYXIACHUMH,
HCIOJIB30BaTh IPUMEPHI AJIs1 MIUTIOCTPALIUU U KOHTPIIPUMEPSHI [T ONIPOBEPKEHUS YTBEP K ICHHI;

— UCIOJIb30BaTh NOHATUS U YMEHMS, CBSI3aHHBIE C ITPOIIOPLUOHAIBHOCTHIO BEJIMYUH, B XO/€
pelleHns MaTeMaTU4YecKUX 3a7ad M 3aJad M3 CMEKHBIX NPEAMETOB, BBIIOJIHATH HECIOXKHBIC
MPAKTUYECKUE PACUETHI;

— UCIIOJIb30BaTh B XOJE€ pELICHHUS 3aJad 3JEMEHTApHbIE IPEICTABJICHHUS, CBS3aHHBIE C
NpUOIKEHHBIMYA 3HAYCHUSIMU BEJTUYNH;

— pemarhb 3a7a4u, copeprKaniiue OykBeHHbIC TaHHbIE; paboTaTh ¢ GopMysIamu;

— pelIaTh OCHOBHBIE BU/Ibl PAIIMOHAIBHBIX YPABHEHUH C OHON IIEpEMEHHOI;

— [IOHMMAaTh YPAaBHEHME KaK BaXXHEHIIYI0 MaTEeMaTHYECKyl0 MOJENIb Uil ONUCaHUS U
W3Y4YEHHUs Pa3HOOOpa3HBIX pealibHbIX CUTYyallMi, peuiarb TEKCTOBBIE 3aJlaud alireOpandecKum
METO/IOM;

— IOHUMAaTh W TPHUMEHATh TEPMUHOJIOTMIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM
HEpaBEHCTBA,

— UCIIOJIb30BaTh MIPOCTENIINE CLIOCOOB! IPECTABICHUS U aHAJIM3a CTATUCTUYECKUX JAHHBIX;

— HAY4UTCsl pelaTh KOMOMHATOpHBIE 3aJauyd Ha HAXOXJIEHHE dYHclIa OOBEKTOB HIIU
KOMOHMHAIIHI;

— pacro3HaBaThb Ha 4YepTEXax, PUCYHKAX, MOJEIAX U B OKPYKAIOIIEM MHUpPE IJIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUYECKHE (UTYPHI;

— MIOJIb30BAThCS A3BIKOM I'€OMETPHUM JJIsl OMHMCAHMS MPEIMETOB OKPYKAIOLIErO0 MUpa M HX
B3aMMHOI'0 PACIOJIOKEHHUS;

— pacro3HaBaTh W M300pakaTh Ha YEpTEKaX M PHUCYHKAX reoMeTpuueckue (Gurypsl U X
KOH(HUTypanuu;

— UCIIOJIb30BaTh CBOMCTBA U3MEPEHUS JUIMH, TUIOLIAIEH U YIJIOB IIPU PEIIEHUH 3a/1a4;

— pelIath MpakTHUYECKHE 3aJjaud, CBSI3aHHBIE C HAXOXKJECHHUEM TIe€OMETPUYECKHX BEIHMYUH
(ucnonb3yst MpU HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPEJICTBA).

yuaniecs 1nojiydar BO3MOXHOCTb HAyYUThCSI:

— BBINOJHATH apu(pMeTHYeCKre NpeoOpa3oBaHUs BBIPAKEHUH, NPUMEHITh UX Ul pEeIIeHUs
y4eOHBIX MaTeMaTUYECKHX 3a7a4 U 33J1a4, BOSHUKAIOINX B CMEXKHBIX YUEOHBIX MpeAMETaX;

— IPUMEHSTh U3y4YEHHbIEC MOHATHS, PE3YyIbTaThl U METO/AbI MIPHU PELICHUH 3aad pa3IMdHbIX
pa3zenoB Kypca, B TOM 4YHCIE 3a/ad, HE CBOJSIIMXCS K HENOCPEJCTBEHHOMY MPHUMEHEHHIO
W3BECTHBIX aJITOPUTMOB;

— CaMOCTOSITEJIbHO JIEHCTBOBATh B CUTYallMU HEONpPEAEIEHHOCTH NPU PEIIEHUU aKTyaJlbHbIX
JUIL HUX IpoOJieM, a TakkKe CaMOCTOSITENbHO MHTEPIPETUPOBATh PE3yIbTaThl PEIICHHs 3a/1ay C
y4eTOM OTrpaHWYECHUH, CBA3AHHBIX C pEabHBIMU CBOMCTBAMH pacCMaTpUBAEMBIX IPOIECCOB U
SIBIICHUH.

B pesyabrare m3yuenusi ydyeOHoro mpeamera «MaremaTmka: ajgredpa m Havaja
MATEMATHYECKOr0 AaHAJIM32» HA YPOBHE CPeHero oouero oopa3oBanus:



Ba3zoBblii ypoBenb «IIpodiaeMHo-GpyHKIIMOHATBbHBIE Pe3yJIbTAThD)

Paznen LB I11. BbIMyCKHUK MOJYYHT
. BoImyCKHUK HAYYHTCSI
BO3MO’KHOCTh HAYYHTHCS

ean — 114 UCIOJIb30BaHUS B —  Mna pazeumus MoluiieHus,
OCBOEHHS MTOBCEHEBHOM KM3HU U UCNOIb308AHUSL 8 NOBCEOHEBHOU HCUZHU U
npeaMera obecrieyeHus BO3SMOKHOCTH obecnevenust 803MONCHOCMU YCNEUHO20

YCIIELTHOT'O NPOIOJIKEHUS npoooadceHus 06pazo8anus no

00pa3oBaHMUsI MO CIIEUATBHOCTSIM, CNeYUAIbHOCMAM, He CBA3AHHbIM C

HE CBSI3aHHBIM C MPUKIAIHBIM NPUKTIAOHBIM UCNOTIb30BAHUEM

MCIIOJIb30BaHUEM MaTEMaTUKH Mamemamuxu

TpeboBanusi K pe3yjbTaTam

dnemenmol OnepupoBath Ha 6a30BOM ypOBHE® —  Onepuposamv® nonsamuamu: Koneunoe
meopuu MOHATUSMH: KOHCUHOE MHOXKECTBO, | MHONCECMBO, dNeMEHM MHONCECMEd,
MHOMCecme u | DIIEMEHT MHOXKECTBA, TIOMHOXKECTBO,| HOOMHOINCECMBO, NepeceyeHue U
Mamemamuy | TIEPECEUCHUE U 00bEIMHEHHE 00veOuHeHUe MHOJICeCm8, YUCI08ble

€CKOIll 102UKu

MHO’KECTB, YACIIOBbIE MHOXECTBA HA
KOOPJIMHATHOM IPSIMOU, OTPE30K,
UHTEpBA;

— onepupoBarh Ha 6a30BOM ypOBHE
HNOHATUSMU: YTBEPXKICHUE,
OTpHIIAHUE YTBEPXKICHUSI, UCTUHHBIE
Y JIOKHBIE YTBEPKJACHUS, IPUUNHA,
CIIEJICTBHUE, YACTHBIHN cllydail 00I1ero
YTBEPKACHUS, KOHTPIIPUMED;
HaXOAUTh [IEpeECeUEHUE U
00bEe/IMHEHNE IBYX MHOXECTB,
MIPECTaBICHHBIX rpaduyeckn Ha
YUCIIOBOU MPSIMOM;

— CTPOMUTH Ha YHCIOBON IPSIMOU
ITOZAMHOKECTBO YUCIIOBOTO
MHO’KECTBA, 33JJaHHOE MPOCTEUITUMU
YCIIOBUSIMU;

pacro3HaBaTh JIOKHBIE
YTBEPKACHHUS, OLINOKHU B
pacCyXJIEHHSX, B TOM YHUCIIE C
HCIIOJIb30BaHUEM KOHTPIIPHUMEPOB.
B noBcenHeBHOM KU3HU U ITPU
W3Y4YEHUHU JPYTUX MPEAMETOB:
HCIIOJIB30BaTh YHCIIOBBIE
MHOKE€CTBA Ha KOOPJAMHATHOM
MPSIMOM JJIs1 OTMCAaHUS PeaTbHBIX
MPOLECCOB U SIBJICHUI;

IIPOBOANTH JIOTMYECKHE
pPacCyXICHHS B CUTyalluAX
MOBCEIHEBHOM KU3HU

MHOIHCeCmea Ha KOOPOUHAMHOU NPAMOL,
ompe30K, UHmepsaJl, NOAYUHMePEal,
NPOMENHCYMOK C BbIKOIOMOU MOUKOL,
epaghuyeckoe npedcmasgierue MHONHCECME
HA KOOPOUHAMHOU NIOCKOCMUL;
onepuposamv NOHAMUAMIU:
ymeepaicoenue, ompuyanue
VMBepHCOeHUsl, UCTUHHBIE U JIOHCHbLE
YmeepicOeHUsl, NPUUUHA, credcmaue,
yacmuwlll CIyual 0owe2o ymeepicoeHus,
Koumpnpumep,

— nposepamb NPUHAONIEHCHOCHb
NeMEHMA MHOHCECMBY;

— HAxoo0umo nepeceyerue u
00veduHenue MHONCECms, 8 MOM YUcie
npeoCcmasieHHblX epaguiecku Ha
YUCTI0BOU NPAMOUL U HA KOOPOUHAMHOU
NAOCKOCIU,

—  nposooumsb 00Ka3amenvhbie
paccysicoerust 01 000CHOBAHUSL
UCTMUHHOCIU YMBEPHCOCHULL.

— B nosceounesnoti socuznu u npu
usyueHuu opyaux npeomemos:
UCNONIL3068aMb YUCTIO8bIE MHONCECMBA
HAa KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU

nIoCKOCMU OJis1 ONUCAHUSL PEATIbHBIX
npoyeccos u A61eHull;

—  nposooumsb 00Ka3amenbHbie
DPACCYHCOeHUsL 8 CUMYAYUAX
NOBCEOHEBHOU JHCUZHU, NPU PeUleHUU
3a0a4 U3 Opyaux npeomemos

Yucna u
8bIPaAdCeHUA

OmnepupoBath Ha 0a30BOM
YPOBHE MOHATHSAMHU: IIEJI0C YUCIIO,
JIETUMOCTD YHCEJl, OOBIKHOBEHHAS
IpoOb, TeCITUIHAS 1POOb,
parroHaIbHOE YHCIIO0,
npHOIMKEHHOE 3HAYCHUE YUCIIA,
4acTh, J0JIs1, OTHOIICHHE, TTPOIICHT,
MOBBIIIEHNE U ITOHIKEHNE Ha
3aJJAHHOC YKCJIO TIPOIICHTOB,
MacIiTao;

— omepupoBaTh Ha 6a30BOM ypOBHE
HOHSATHSIMH : JJorapudm Jucia,

C60000H0 onepuposams
NOHAMUAMU: Yeloe YUCTO, OeTUMOCb
yucein, 00bIKHOBeHHAS OPODDL,
decsimuyras Opoob, payuUoOHAIbHOE YUCTIO,
NPUOTUINCEHHOE 3HAYEHUE YUCd, YACb,
00151, OMHOULEHUe, NPOYEHN, NOBbLULECHUE
U NOHUMCEHUE HA 3A0AHHOE YUCTIO
npoyenmos, macuimao,

—  npuUBOOUMb NPUMEPHL HUCET C
3a0AHHBIMU CEOUCTNEAMU OEAUMOCTIU;

— onepuposams NOHAMUIMU. 102APUPM
yucna, mpuecoHOMempu4eckdas
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TPUTOHOMETPHUYECKAsT OKPYKHOCTD,
rpaaycHas Mepa yria, BeTnInHa
yTJIa, 3aJJaHHOT0 TOYKOW Ha
TPUTOHOMETPUICCKON OKPYKHOCTH,
CUHYC, KOCHHYC, TAHTCHC U
KOTaHTEHC yIJIOB, HMCIOIIIHX
MIPOU3BOJIBHYIO BEITUYHHY;

—  BBINOJHATH apUPMETHUSCKUC
JNEUCTBUS C LICIILIMU U
paIMoHaTbHBIMU YHCIIAMH,

— BBINIOJTHATH HECIIOKHBIE
peoOpa3OBaHMS YUCIOBBIX
BBIPXCHHM, COJICPIKAIINX CTCIICHH
qucel, TM00 KOPHU U3 YUCe, TU00
norapuMbl YHCETT;

— CpaBHUBATh PALMOHAJIBLHBIEC YKCIa
MEXIy COOOM;

— OIICHUBAaTh U CPAaBHUBATH C
paroHaTbHBIMU YHCTIAMH 3HAYCHUS
LIEJIBIX CTENEHEU Yncell, KOpHEeH
HaTypaJbHON CTENEHU U3 YHCEIT,
Jorapu(MoB 4Kced B MPOCTHIX
CIIydasix;

—  n300pakaTh TOYKAMH HA
YUCIIOBOM MPSMOU 11EJIbIE U
paloHanibHbIE YHCA,

— u300pakaTh TOYKaMH Ha
YUCIIOBOM MPSIMOM 11€JIbI€ CTEIIEHU
yycell, KOpHU HaTYpaJbHOW CTEEeHU
U3 YHCel, JTIorapu(mbl Yrces B
MPOCTBIX CITy4asix;

— BBINOJIHATH HECIIOKHBIE
npeoOpa3oBaHus LEbIX U JPOOHO-
paroHanbHBIX OYKBEHHBIX
BBIPAXKECHU;

— BBIpaXXaTh B MPOCTEUIINX CITydasx
U3 PaBEHCTBA O/IHY MEPEMEHHYIO
yepes IpyTue;

— BBIYHUCIIATH B MIPOCTHIX CIydasx
3HAYEHUS YUCIOBBIX U

—  OYKBEHHBIX BBIpaXCHHIA,
OCYILIECTBIISII HEOOXOMMbIE
MOJICTAHOBKH U MPE00pa30BaHNUS;

— M300pakaTh CXEMaTUYECKH YTOd,
BEJIMYKMHA KOTOPOT'O BBIpAXKEHA B
rpagycax;

— OIICHUBATh 3HAKU CUHYCA,
KOCHHYCa, TAHT€HCa, KOTaHTeHCa
KOHKPETHBIX YTJIOB.

— B noeceonesnoll dcusHu u npu
uzyyeHuu opyeux yueOHsix
npeomemos:

— BBINOJHATH BBIUUCIICHUS MIPU
pElIeHNH 33]1a9 TPAKTHIECKOT0
XapakTepa,

—  BBINOJHSITH MPAKTUICCKHE
pacyeTsl ¢ UCTIOIB30BAHUEM MTPH
HEOOXOIMMOCTH CITPABOYHBIX
MaTEepUaIOB U BEIYHCIUTEIIBHBIX
YCTPOWCTB;

OKDYHCHOCMb, PAOUAHHAS U 2PAOYCHAS
mepa yana, 8enuduna y2ad, 3a0anHo20
MOYKOU HA MPULOHOMEMPUYECKOU
OKDYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2108, UMEIOUUX
NPOU3BONbHYIO BEIUYUHY, YUCIA € U TT;

—  BbINOJIHAMb apupmemuyecKkue
deticmeusl, couemas yCmmwie u
NUCbMEHHble NPUemMbl, NPUMEHSISI NPU
HeobX00UMOCMU BLIYUCTUMENbHbLE
ycmpoucmea;

—  HAX00UMb 3HAYEHUS] KOPHSL
HamypanbHOU cmeneHu, Cmenetu ¢
PAYUOHATbHBIM NOKA3ameseM,
Jloeapughma, ucnonwv3ys npu
HeobX00UMOCMU BLIYUCTUMENbHbLE
ycmpoticmea;

—  NO0Jb308AMbCSL OYEHKOU U NPUKUOKOU
npu NpaKmMu4eckKux pacyemax;

—  NposoouUmMb NO U38ECMHBIM POPMYIAM
u npasunam npeobpazosanus 6YK6eHHbIX
8bIPAdICEHULL, BKIIOYATOWUX CIMeNneHlU,
KOpHU, 102apughmol u
mpu2oHoMempuyeckue QyHKyuu,

—  HaxoOumv 3HA4eHUs YUCLOBbIX U
OYKBEHHBIX BbIPANCEHUL, OCYUEeCMBIIss
Heobx00uMbvle NOOCMAHOBKU U
npeobpazoeanus;

— u3z00pasicams cxemamuyecKu y2oi,
BENIUYUUHA KOMOPO20 8bIPANICEHA 8
epaodycax unu paouauax,

— UCNOIb308aMb NPU peuleHuU 3a0a4
maobauYHble 3HAYEHUS.
MPULOHOMEMPUYECKUX DYHKYULL Y2N08;
—  BLINOIHAMb NEPesoo GeIUUUHDL Y2id
U3 paOUAHHOU Mepbl 8 2PAOYCHYIO U
obpamuo.

— B noeceonegnotl sxcusnu u npu
usyyeHuu Opyeux yueOHvlx npeomemos:
—  BLINOJIHAMb 0CUCMBUS C YUCTIOBLIMU
OaHHBIMU NPU peuteHuu 3a0a4
NPAKmMu4ecKo2o

—  Xapakmepa u 3a0ay u3 pasiuyHbIx
obaacmeti 3HAHUL, UCNONIbL3YS NPU
HeobX00UMOCMU CNpagoyHvle
Mamepuansvl U blYUCTUMENbHBLE
yempoucmea;

— OyeHueamv, CPAGHUBAMb U
UCNONb306AMb NPU PEUUeHUU
NPAaKmMu4ecKux 3a0ay Yuciogvle 3Ha4eHus
PeanbHulX 6eNUYUH, KOHKPEmHble
YUCTI08blE XAPAKMEPUCMUKU 0ObEKMO8
OKpYyofcarouie2o Mmupa
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— COOTHOCHTBH PEaNTbHBIC BEIINIMHBI,
XapaKTePUCTUKH 00bEKTOB
OKPYKAFOIIero MUpa ¢ ux
KOHKPETHBIMU YHUCIIOBBIMU
3HAYCHUSMU;

— HCIIOJIb30BaTh METOIBI
OKPYTJICHUS, IIPUOJIMIKCHUS
MIPUKUIKA TIPH PEIICHUN

— MPaKTHYCCKHX 3aa4
MOBCEIHEBHOM JKU3HU

Ypasnenusa u

— Pemarts IMHEVHBIE YpaBHEHUS U

- Pewamo payuoralvHble,

HepaseHCcmea | HEPABEHCTBA, KBAIPAaTHBIE noKazamesnvHwie U 102apu@dmuieckue
ypaBHEHUS; pelaTh VPABHEHUs U HepABeHCMEd, npocmeluiue
JgorapuMHUYECKHe YPAaBHEHHS BUIA | UPPAYUOHATbHBLE U
log a (bx + ¢) = d u mpocTeiimue MPUSOHOMEMPUYECKUEe YPABHEHUS,
HepaBeHcTBa Bua l0g g X <d; HepaseHCcmea u uUx CUcmembl;

— pemarb —  UCNOIB308AMb MEMOObL PEUECHUS.

—  TIOKa3aTeJbHbIC YpaBHEHUS, VPasHeHuil: npugederue K 6Uoy

Buaa a”*°=d (rae d MoxkHO — «npousgeoeHue PagHo HY0» UlU

MPECTaBUTh B BUJIE CTETICHU C «HaCmMHOe PABHO HYTI0Y», 3AMEHA

OCHOBaHHUEM @) U IPOCTEHIIINE nepemMeHHbIX;

HepaBeHCTBA Bua a* —  UCNOIB308aMb MEMOO UHMEPBANOE

— <d (rae d MOKHO OJ151 peuleHusi HepaseHcme;

NIPECTaBUTh B BUJIE CTETICHU C —  UCNOIB308aMb 2pAPUUECKUl Memoo

OCHOBaHHEM a);. OJ151 NPUOTIUINCEHHO2O0 PeuleHUs: YPABHEeHULL

—  NPHUBOAMTH HECKOJIBKO U HepABEeHCMS,

IPUMEPOB KOPHEW TIPOCTEHIIIEro — usobpasicamov Ha

TPUTOHOMETPUYECKOT O YPABHEHUS | MPUCOHOMEMPUUECKOL OKPYICHOCMU

BHJIA: Sin X =@, COS X =@, tg X = a, MHOMNCECMBO PeUleHUl NPOCM eUUx

ctg X = a, rue a — TabauuHoe —  MPUCOHOMEMPUYECKUX YPAGHEHUIL U

3HAYCHUE COOTBETCTBYIOIICH HepaseHCcma, 8bINOIHAMb OMOOP KOpHell

TPUTOHOMETPUUYECKON (PYHKIIUHU. VpaeHeHUli Uiy peueHuti HepageHcms 8
coomeemcemauu ¢ OONOJIHUMENTbHbLMU

— B noeceonesnoul acuznu u npu | yCIo8UAMU U OCPAHUYEHUSIMU.

u3yueHuU Opyeux npeomemos:

—  COCTaBJIATh U peliaTh — B nogceonesnotl scuznu u npu

YPaBHEHUS U CUCTEMbI YPABHEHUM U3yyeHuu Opyeux y4eOHuIX npeomemos:

TP PEIICHUU HECIOKHBIX —  COCMaegisims U peulams ypasHeHusl,

MPaKTUYECKUX 3a7a4 cucmembl YpaeHeHUIl U HepaseHCmea npu
peuteruy 3a0ay Opy2ux y4eOHvix
npeomemos;
—  UCNONb308aMb YPAGHEHUS U
HepaseHcmaa 015 NOCMPOeHUs U
UCCNe008aHUsL NPOCTNEUUUX
MamemamuiecKux mooeneu peaibHbix
cumyayuti unu NPUKIAOHbIX 3a0a4; yMembs
—  UHmMepnpemuposamv NOxYYeHHbLL
npu peuleHul ypasHeHus, HepaseHcmea
UU cucmemul pe3yibmam, OYeHUBams e2o
npagoonooodue 8 KOHmMeKcme 3a0anHOl
PeanbHol cumyayuu uiu nPUKIaoHou
3adauu

Dynxyuu OmnepupoBatb Ha 0a30BOM YpOBHE Onepupogame NOHAMUAMU. 3A6UCUMOCTDb

HOHSATHSIMH: 3aBUCUMOCTH BEJTUYHH,
(GyHKLUS, apTyMEHT ¥ 3HaYCHHE
GbyHKIMH, 007aCTh ONpeesIeHus U
MHO)KECTBO 3HaYCHHUN ()YHKIINH,
rpaduK 3aBUCUMOCTH, Tpaduk

GbyHKIMY, HYIA QYHKIINH,

8enuYUH, YYHKYUs, apeymMenm u sHayeHue
@yHKyuu, obnacme onpeodeneHus u
MHOIHCECMB0 3HAYEHUT PYHKYUU, epaduK
3asucumocmu, epapux GyHKyuu, Hyau
@yHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMBA, 803PACMAHUe HA
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MIPOMEKYTKH 3HAKOIOCTOSIHCTBA,
BO3pACTaHNE HA YHCIOBOM
MIPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEKYTKE,
HauOoJIbIlIee U HAUMEHbIIIEe
3Ha4YeHHEe PYHKIIUN HA YHUCIOBOM
MPOMEKYTKE, TIEPUOTIIECKAS
(GyHKIMS, IEPUO;

— ormnepupoBaTh Ha 6a30BOM
YPOBHE TOHSTHSIMHU: IPSIMast 1
oOpaTHast TPOITOPIIHOHATILHOCTh
JTWHEWHAas, KBapaTHIHAasl,
norapudMuyecKas U IoKa3aTenbHas
(GyHKIIMY, TPUTOHOMETPUYECKHE
byHKUINY,

— pacrno3HaBaTh rpaduku
AJIEMEHTAPHBIX QYHKIIHUH: IPSIMON U
00paTHOM MPOMOPIIMOHAIEHOCTH,
JIMHENHOM, KBaIpaTUYHOM,
norapuMUYECKON 1
TOKa3aTeIbHON (DYHKITHH,
TPUTOHOMETPUUYECKUX (DYHKIINA;
— COOTHOCHTH rpauKu
AJIEMEHTAPHBIX (YHKIIHUH: IPSIMON U
00paTHOI MPOMOPIIMOHAIEHOCTH,
JMHEWHOM, KBaIpaTUYHOM,
norapuMUYECKOn 1
MOKa3aTeIbHON () YHKIIHH,
TPUTOHOMETPUUYECKUX (PYHKIIMIA C
(dhopMynaMu, KOTOPHIMU OHU
3aJlaHbl;

— HaxOJUTb 1O TpaguKy
NpUOIKEHHO 3HaYCHUS (DYHKIIMH B
3aJJaHHBIX TOYKAX;

OTIpeNEeNsTh Mo TpaduKy CBOMCTBA
GbyHKIUYN (HYIH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA, TPOMEXKYTKU
MOHOTOHHOCTH, HAaUOOJBIITUE U
HAaUMEHbIIINE 3HAYCHUS U T.11.);

— CTPOUTH ICKU3 Ipaduka
(GyHKIUH, YAOBIETBOPSIOUICH
MPUBEJICHHOMY Ha0OpY yCIOBUI
(mIpoMeXyTKH BO3pacTaHus /
yObIBaHUs, 3HAUCHHE (QYHKLINU B
3aJJaHHOW TOYKE, TOUKU
9KCTPEMYMOB U T.11.).

— B nosceonesnoii srcuznu u npu
u3yueHuU Opyeux npeomemos:

— OIpeneNaTh 1o rpaduxkam
CBOICTBaA peasibHBIX MIPOLIECCOB
3aBUCHMOCTEH (HauOoIbIIue U
HauMEHBIIINE 3HAYCHUS,
MPOMEKYTKH BO3PACTaHUS U
yOBIBaHUS, IPOMEKYTKU
3HAKOMOCTOSHCTBA H T.I1.);

— HWHTEpPIpPETHPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOU
MPAKTUYECKON CUTYaIUU

YUCTI080M NPOMEdHCYNIKe, YObleaHue Ha
YUCTI080M NPOMEICYMKe, HAUbOIbULEE U
HauMmeHbulee 3HaveHue QYHKYUU Ha
YUCTIO80M NPOMEINHCYMKE, NePUOOUYECKAS
@yuKyua, nepuoo, YemHas u HeuemHas
dynxyuu,

—  onepuposamv NOHAMUAMU. NPAMAS
u 0bpamuas NPONOPYUOHATLHOCMb,
JIUHENHAs, K8AOpAMU4Has,
Jloeapupmudeckas u NOKA3amenbHasl
@yHKYUU, mpuecoHomempuieckue
dynxyuu,

— onpeodensims 3HayeHue HyHKYuu no
SHAUEHUIO apeyMeHma NPU Pa3IUdHbIX
cnocobax 3a0anusi PyHKyuu,

— cmpoums epagpuru u3y4eHHoix
Gdynxyuii;

— onucvl8amv nNo epapuxy u 8
APOCMeUuux CIyyasx no ¢popmyine
nogeodeHue u ceolcmea YyHKyuil,
Haxoo0umu no epaguxy ynkyuu
HaubobuUe U HAUMEHbLUIUE 3HAYEHUS,
— cmpoumbv 9CKU3 epaguxa ynkyuu,
yooeriemeopsroujel

— npusedeHHoM)y Habopy 08Ul
(npomedcymku 803pacmarus/yovl8anus,
3HayeHue PYHKYUU 8 3a0aHHOU MoUKe,
MOYKU IKCIMPEMYMOB, ACUMNIONbL, HYIU
Gdynxyuu u m.o.);

— pewams YypagHeHust, npocmeuuue
cucmembl YpagHeHUll, UCNOIb3YSL
c80UCMEa yHKYULl U ux 2paghuxos.

— B nosceonesHotl scuznu u npu
usyueHuu opyaux yueOHvlx npeomemos.
— onpedensams no epaguxam u
UCNONB308aMb OJIsl PEUUEHUSL NPUKTAOHBIX
3a0au c8OUCMBA PealbHbIX NPOYECCO8 U
3aeucumocmetl (HaubovuUe U
HauMeHblUe 3HA4eHUs, NPOMENCYMKU
803pacmanust u yovleanus GyHKYuuU,
NPOMENCYMKU 3HAKONOCMOSHCMEA,
acumMnmomul, nepuoo u m.n.);

—  UHmMepNnpemuposamv CEOUCMEd 6
KOHMeKCme KOHKPEeMHOL NpaKmu4eckou
cumyayuu,

—  onpedensims no epagpuxam
npocmetiuiue XapaxKmepucmuxu
NepuoOUYeCcKUx npoyeccos 8 buoiouu,
9IKOHOMUKE, MY3bIKe, PAOUOCBA3U U OP.
(amnaumyoa, nepuod u m.n.)

Dnemenmot
mamemamu

— OmnepupoBath Ha 6a30BOM
YPOBHC INOHATHAMM : IPOU3BOJHAsA

— Onepuposamov NOHAMUAMU:
NPOU3800HASL PYHKYUU 8 MOYKe,
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Yeckoz2o (yHKINU B TOUKE, KacaTelnbHas K KacamenvHas K epapuxy Qyrkyuu,
ananuza rpaduKy QyHKIUH, TPOU3BOAHAS nPou3B00HAs YYHKYUU,
(GyHKIWU; ONPEeNnsiTh 3HaYCHUE —  bIUUCTIAIMb NPOU3BOOHYIO OOHOUNIEHA,
MPOU3BOTHON (DYHKIIUU B TOUKE IO | MHO2OUNEHA, KBAOPAMHO20 KOPHS,
M300paKEHHUIO KacaTeIbHON K NPOU3BOOHYIO CYMMbL (YYHKYULL,
rpaduKy, MpOBEACHHON B 3TOMN —  bIUUCTIAIMb NPOU3BOOHDLE
TOYKE; NEeMEHMAPHBIX PYHKYUL U UX
— pemIath HEeCJIOKHBIE 3a7a9d Ha KOMOUHAYULL, UCNONIb3YS CHPABOUHbIE
MIPUMEHCHHE CBS3H MEKITY mamepuansl,
MIPOMEKYTKAMH MOHOTOHHOCTH H — uccneo0o8ams 8 NPOCMeUX C1y4anx
TOYKAMH IKCTpeMyMa (PyHKITUH, C @yHKYUU Ha MOHOMOHHOCMb, HAXOOUMb
OJTHOW CTOPOHBI, H MPOMEKYTKaAMH Haubonvbuiue U HauMeHbluiue 3HaA4eHUs
3HAKOITOCTOSTHCTBA M HYJISIMH @yukyul, cmpoums epagpuxu
MMPOU3BOAHON ATON (PYHKIIUH — C MHO20UIEHO8 U NPOCEUUUUX
JPYT oM. PAYUOHANBHBIX PYHKYULL C
— B nosceonesnoii sorcusnu u npu UCNnoIb308aAHUEM annapama
usyyeHuu Opyeux npeomemos: Mamemamu4ecko2o aHanu3a.
MOJIb3YACh TpaKaMu, CPaBHUBATh | — B nosceonesHou scuznu u npu
CKOPOCTH BO3pacTaHus (pocra, usyueHuu opyaux yueOHvlx npeomemos.
MOBBILICHUS, YBEIUUEHUS U T.I1.) —  peuiams NPUKIAOHbIE 3a0adu U3
WJTM CKOPOCTH yOBIBaHUS (TIaICHUSI, ouonozuu, huzuxu, Xumuu, IKOHOMUKU U
CHI)KEHHUS, YMEHBIICHUS U T.11.) Opyaux npeomemos, Ces3aHHble C
BEJIMYMH B pealibHBIX MPOIIeCccax; uccre0o8anuemM XapaKmepucmux
— COOTHOCHUTD I'papUKH PEAbHBIX | peanbHblX NPOYEecco8, HaxoHcoeHuem
MPOLIECCOB U 3aBUCUMOCTEH € UX HauOONLUIUX U HAUMEHbULUX 3HAYEHU],
OIKCAaHUSMU, BKIIOYAIOIIUMU CKOpOCMU U YCKOPEHUsL U M.N.;
XapaKTEePUCTUKH CKOPOCTHU —  uMmepnpemuposams nojyyeHHbvle
n3MeHeHus (OBICTPBIN POCT, pe3yibmamol
IUTABHOE TIOHUKEHHE U T.11.);
—  HCHOJNb30BaTh rpaduxu
peaNbHBIX MPOLECCOB ISl PEIICHUs
HECJIOKHBIX MPUKIIATHBIX 33714, B
TOM YHCJIe ONpeAessis no rpaduky
CKOpPOCTb
—  Xoja mporiecca
Cmamucmu — OmnepupoBaTh Ha 6a30BOM — HUmemwb npedcmasnerue o
Ka u meopus | ypOBHE OCHOBHBIMU OUCKPEMHBIX U HeNPePbIBHBIX CLYYAUHBIX
6epoamHoc OIKCATEIbHBIMU BEIUUUHAX U PACNPEOeNeHUsX, O

meil, 102UKa
u
KomoOunamo
puKa

XapaKTepUCTUKAMH YUCIIOBOT O
HaOopa: cpeiHee apu(meTnIecKoe,
MenuaHa, HauOobIlee 1
HauMEHbIIIEE 3HAYCHMUS;

— OIepupoBaTh Ha 6Ha30BOM
YPOBHE MOHATUSAMU: 4aCcTOTA U
BEPOSITHOCTb COOBITHUS, CIyJaiHbIN
BBIOOD, OIBITHI C
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMH COOBITUSIMU;

—  BBIYUCIIATH BEPOSATHOCTH
COOBITHIA Ha OCHOBE MOJICYETa

YK CJIa UICXO/I0B.

— B nosceonesmoti scuznu u npu
U3yueHuu opy2ux npeomemos:

— OILICHMBATh U CPAaBHUBATH B
IIPOCTBIX CIIydasix BEPOSTHOCTU
COOBITUH B peaIbHON )KU3HU;

— YHUTaTh, CONOCTABIIAT,
CpaBHMBAaTh, UHTEPIPETUPOBATH B
IIPOCTBIX CIIy4dasix peanbHble
JAHHbIE, IPE/ICTABJICHHBIE B BUJIE

He3a8UCUMOCIU CTLYYAUHBIX GEIUYUH,

— umemv npeocmasienue o
MAMeMAMu4ecKoM OHCUOAHUU U
oucnepcuu Ciy4aunblx 8eIUYUH,

— umemv npeocmasienue 0 HOpMaibHOM
pacnpeoenenuu u npumepax HopmMaibHo
PACNpeoeneHHbIX CAYYAUHBIX 8ETUYUUH,

— NOHUMAMb CYMb 3aKOHA OONLUIUX
yycen u 8blOOPOUHO20 MeMooa
usMepeHus 6eposIMHOCMell;, UMemb
npedcmasieHue 00 YCi08HOU
8EPOAMHOCU U O NOJHOLU 8EPOSIMHOCTIU,
NPUMEHAMb UX 8 peuleHUulU 3a0ay;

— UMemsb npeocmasieHue 0 8aHCHbIX
YACMHBIX 8UOAX PACHpeOeleHUl U
NPUMEHAMb UX 8 peuleHUuU 3a0ay;

— umemv npeocmasienue 0 KoOppeiayuu
CAYYAUHBIX BEIUYUH, O TUHEUHOU
pezpeccuu.

— B nosceonesHoti scuznu u npu
U3YYeHUU OpYy2ux npeomemos.
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TabNuL, AUarpaMM, rpaguKkoB

— BBIYUCTAMYb UNU OYEHUBAMD
8epOAMHOCMU COOLIMULL 8 PEANbHOU
HCUSHU,

— BbIOUPaAMb NOOX00AUUE MEMOObL
npeocmasieHus u 0opabomku OaGHHLLX,
— YMemb peuams Hecl0dCHble 3a0aiu
Ha npuMeHeHue 3aKoHa O6OTbuUX Yuces 8
COYUONO2UU, CIMPAXOBAHUU,
30pasooxpaneruu, obecneyeHuu
be3onacnocmu Hacenenus 8
Ype38bIYAIHBIX CUMY AYUSX

Texcmoeuvie
3a0aqu

— Pemate HECIIOKHBIE TEKCTOBBIC
3aJla4M Pa3HbIX THIIOB;

— aHAJIM3HUPOBATh YCIIOBHUE 3a]1auH,
TIPY HEOOXOTUMOCTH CTPOUTh IS
€€ PEIICHUS MaTeMaTHIECKYIO
MO/IEITb;

— TIOHMMAaTh U UCTIONB30BaTh JUIS
penieHus 3a1a4u HHHOpMAIIIIo,
MIPEJICTaBICHHYIO B BHJIE TEKCTOBOM
Y CUMBOJTLHOH 3aITHCH, CXEM,
Ta0JIHIl, TUarpamMm, rpaduKos,
PHUCYHKOB;

— JICWCTBOBATH T10 AJITOPHTMY,
COJIepIKAIIEeMyCsl B YCIIOBHH 33]1a4H;
— HCIOJIB30BATh JIOTUYECKUE
paccyKJICHHS TIPU PEIICHUN 33/1a4H;
— paboTaTh ¢ H30BITOYHBIMH
YCJIOBUSIMH, BRIOUPAst U3 BCEil
UH(pOPMAIUH, TAHHBIC,
HEOOXOIUMBIE JUTS PEIICHHS
3aj1auu;

— OCYILECTBIIATh HECIOXKHBIN
nepedop BO3MOXKHBIX PEUICHUH,
BBIOMpas U3 HUX ONTHUMAIIBHOE 110
KpuTepusm, chopMyIUPOBAHHBIM B
YCIIOBUH;

— aHaTU3HUPOBATH U
HWHTEPIPETUPOBATH MOTYICHHBIE
pelIeHus: B KOHTEKCTE YCIOBHS
3a/1a4u, BEIOUpATh PEIICHUS, HE
MIPOTUBOpEYAIINE KOHTEKCTY;

— pemiath 3aJ1a4¥ Ha pacyeT
CTOMMOCTH TIOKYTIOK, YCIYT,
MOE3/I0K U T.IL.;

— peuIath HEeCIOXHbBIC 3a]a4H,
CBSI3aHHBIE C IOJIEBBIM YYaCTHEM BO
BIIaIcHUU (UPMOH, IPEANPUATHEM,
HEJBUKHUMOCTBIO;

— pemiathb 3aJa4u Ha IPOCTHIC
MIPOIEHTHI (CHCTEMBI CKHIOK,
KOMUCCHH) U Ha BBIYUCIICHUE
CJIO’KHBIX TIPOILIEHTOB B Pa3TUYHBIX
cXeMax BKJIQJIOB, KPEIUTOB U
UTIOTEK;

— pemiath MPaKTHIECKUE 3a1a4H,
TpeOyIOIIHNe NCTIOTh30BAHUS
OTPHIIATEIHHBIX YHCEN: Ha
OIpe/ieTICHNe TeMIIEPaTyphl, Ha
OIpeIeTICHNE MOJIOKCHHUSI Ha

— Pewamy 3a0ayu pazuvix munos, 6 mom
yucie 3a0a4u NOGbIUEHHOU MPYOHOCTU,
— 8bIOUPAMb ONMUMATILHBLLL MEMOO
Ppewenust 3a0ayu, paccmampueads
PA3IUUHbIE MEMOObL,

— cmpoumuv MoOeb peeHus 3a0ayl,
npo8ooUms 0oKa3amebHbvle
paccysicoenust;

— pewams 3a0ayu, mpeodyrowue
nepebopa 8apuanmos, npoGepKu ycio8ull,
8b100pA ONMUMATILHOO Pe3yIbmama,

— QHAIU3UPOBAMb U UHMEPNPEMUPOBAMb
pe3yibmamsi 8 KOHMeKCme YCa08Us.
3a0a4u, 8blOUpamv peuletus, He
npomugopedaujue KOHMeKcmy,

— nepesooumv npu peueHul 3a0ayu
unghopmayuro uz 00HoU gopmsl 6 opyyo,
— UCNONB3YS NPU He0OX0OUMOCTNU
cxemul, maoauysvl, cpapuru, Ouacpammol,
— B nogceonesnotl scuznu u npu
usyyeHuu Opyeux npeomemos.

— pewams npakmuyeckue 3a0aqu u
3a0a4u u3 Opyeux npeomemos
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BPEMEHHOH OCH (J10 HalIel 3pbl n
T0CJIe), Ha ABUKEHUE JCHEKHBIX
cpencTB (MPUXoa/pacxon), Ha
OIpe/IeIIeHUE TITyOUHBI/BBICOTHI U
T.IL.;

— HCIIOJIb30BATh MOHITHE
Macirrada It HaX 0K ICHUS
pAacCTOSIHUM U JUIMH HA KapTax,
IJIaHaX MECTHOCTH, IJIaHax
IIOMEIEHUH, BBIKPOMKAX, IPU
paboTe Ha KOMIIBIOTEPE U T.II.

— B nosceounesnoti scuznu u npu
usyueHuu opyaux npeomemos:
pelIaTh HECTIOXKHbIE TPAKTHUECKHE
3a/1aui, BO3HUKAIOIIME B CUTYaIUAX
MTOBCEHEBHOM KU3HU

Conepxxanue nporpaMMbl y4e0HOI0 Kypca

0J10K «AJiredpa u Hayaja anaausa». 11 kaacce

1. IToBTOpeEHue Kypca ajared6pbl 1 MaTeMaTHYeCKOro anaian3a 10 kiaacca.

2. ODyHKIHWH U UX TPauKu

OnemenrtapHble GyHKIUU. MccnenoBanue GyHKIMN U TOCTPOEHUE UX TpaduKOB
37eMeHTapHbIMU MeTofamMu. OCHOBHBIE cIOcOObI MpeoOpa3oBanus rpagukos. ['paduxu
byHKIMH, comepkamux Moayiu. ['paduku CIIOKHBIX (yHKITHA.

3. [Ipenen pyHKIMH 1 HeNMPEePHLIBHOCTH

[Tonstue npenena Gpynkunu. OAHOCTOPOHHME TIPEIebl, CBOWCTBA IpeienoB. HenpepbiBHOCTH
(GyHKIMI B TOUKE, HA HHTEpBaJie, Ha 0Tpe3ke. HempephIBHOCTE dJIeMEHTApHBIX () YHKITUH.
PazprsiBHBIC hyHKIINH.

4. OopaTHble PYHKIUHN

[Monsitre obpatHoi GyHKIMU. B3anmuo obpaTtHbie (hyHKIMK. OOpaTHBIE TPUTOHOMETPHUYECKHE
GbyHKIUH.

5. [IpousBoaHas

[Tonsitue nmpousBoaHoM. [Ipon3BOIHAS CyMMBI, pa3HOCTH, TPOU3BEECHHUS U YACTHOTO JIBYX
¢byraknuii. HerpepbiBHOCTS (YHKITUH, IMEIOIINX TTPOU3BOAHYIO, tuddepeniman. [TponsBoaHbe
anemMeHTapHbIX GyHKIMH. [Ipon3Boanas cnoxuoi Gynkiuu. [IpousBomanas ooparHon GyHKIUH.
6. IlpuMeHeHne MPOU3BOIHOI

MakcuMyM 1 MUHUMYM (QYHKIHH. Y paBHCHHE KacaTenbHOU. [IpnOmyKeHHbIC BEIYUCIICHHUS.
Teopemsl o cpearem. Bo3pactanue u yosiBanue ¢GyHkmui. [[pon3BogHbIE BBICITUX MTOPSIKOB.
BrinmykiocTs rpaduka GyHKIHH. DKCTpeMyM (YHKINH ¢ €AMHCTBEHHON KPUTUYECKOW TOUKOM.
3amaun Ha MAaKCUMyM U MUHUMYM. AcUMIITOTHL. [[poOHo-nureiHas Gynkuus. [Tocrpoenue
rpadukoB GyHKUNN C MPUMEHEHUEM TPOU3BOIHOM.

7. IlepBooOpa3Hasi  MHTErpaJ

[TonsiTne mepBooOpa3HoOil. 3aMeHa MEPEMEHHON U UHTErpUpoOBaHue 1o yacTaMm. [1momans
KpUBOJIMHENHOM Tpaneuuu. OnpeneneHnbiii uuterpai. [IpubnuxeHHoe BbIUKCICHHUE
ornpeneneHHoro nuterpana. ®opmyna Hetotona — Jleitbnuna. CBoiicTBa OnpeeIeHHbIX
uHTerpanoB. [IpuMeHneHue onpeIeIeHHBIX HHTErPAIoB B TECOMETPUUECKUX U (PU3UIECKUX
3anavax. [Touarue muddepeHnpoBaHHOro ypaBHEeHU. 3a1aud, TPUBOAAIINE K
muddepeHInaTbHBIM YPaBHEHUSIM.

8. PABHOCHJILHOCTH YPABHEHH I 1 HEPABEHCTB

PaBHOCHITEHBIC TTPe0Opa30BaHUS YPaBHCHUI U HEPABCHCTB.

9. YpaBHeHUsI-CJIeICTBUSA
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[lonsiTne ypaBHEeHUS-cIenCTBHs. Bo3BeeHne ypaBHEHUS B YETHYIO cTerieHb. [loTeHIpoBanme
norapuMUYECKUX ypaBHEHUH. [IpuBeieHue moqoOHBIX WieHOB ypaBHeHUs. OCBOOOKICHUE
ypaBHEHUs OT 3HaMmeHatens. [IpuMeHenne norapu@MUIECKUX, TPUTOHOMETPHUECKUX H PYTHX
dhopmy.

10. PaBHOCHJILHOCTh YPAaBHEHH I M HEPABEHCTB CHCTEMAaM

Pemienne ypaBHeHuii ¢ momomnisio cuctem. Ypasuenus suaa f(a(x))= f(B(x)) . Pemenue
HEpaBeHCTB ¢ omoIisio cucteM. HepaBenctra Buaa f(a(x))> f(B(X)) .

11. Cucrembl ypaBHEeHHIi ¢ HECKOJIbKMMH HEM3BECTHBIMHU

PaBHOCHIIBHOCTH cucTeM. Cuctema-cieacTeue. MeTo] 3aMeHbl HEM3BECTHRIX. Paccyxnenus ¢
YHCIIOBBIMU 3HAYCHHSIMH ITPU PEIICHUH CUCTEM YpaBHEHUH.

12. TloBTOpEeHUE Kypca ajJredpbl M HAYAJA MaTEMATHYECKOTr0 aHaau3a 3a 10-11 kaaccsl.

TemaTuuyeckoe NJIAHUPOBAHUE

0JI0K «Asredpa M HavaJa aHaau3ay», 11 kiaace

Ne HaszBanue pasznena, embl B PII (Ha3Banue paznena B OOII KonnuecTtBo yacos
m\n 000) Ha OCBOCHHE,
M3y4YEeHHE pa3/iesioB,
TeM
1 | IloBTOopeHue Kypca ajaredopbl 1 MATEeMATH4€CKOI0 Bcero: 5
anasausa 10 kiacca.
I'nasa 1. ®yukuuu. llpousBogubie. UuTerpaJ. Bceero: 47
2 | §1. @yuxyuu u ux epaguxu. 2
[TpoBepounas padora « DYHKIIMHU U UX TPAPUKHY. 1
3 | § 2.1Ipeden pynxyuu u nenpepvignocms 2
4 | § 3. Obpamuvie ¢hynkyuu. 2
5 | §4. Ilpoussoonas 11
KontponbHas pabota Nel «IIpousBogHasy. 1
6 | § S.Ipumenenue npouzeoonoil. 14
KonTponbHas pabora Ne2 «IIpuMeHeHrEe TPOU3BOIHOIN Y. 1
7 | § 6. Ilepsoobpasnas u unmeepan. 12
KonTponbHas pabora Ne3 « Ilepsoobpasuas u unmezpany 1
I'nasa 2. YpaBuenusi. HepaBencrBa. Cucremsl. 8
8 | § 7. Pasnocunbrocms ypasueHull u HepaseHCcms. 1
9 | §8 Vpasnenus - cneocmsus. 1
10 | § 9. PasnocunbHocmov ypasHenuil U HepageHCcms CUCEMAM. 1
11 | §$10-14.Cucmemul ypasreHutl ¢ HECKOIbKUMU 5
Heu38eCmHbIMU.
12 | lloBTOpeEHHE. Bcero: 7
Hrorosas koHTponbHas pabota Ned, 1
Bcero: 68
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KanenpapHo-temaTuyecKum mjiaH
Maremaruka: aaredpa u Hadana aHaamn3a, 11 kmace

Hara
Ne | ypoka Tema ypoka
1 BbipaxkeHus 1 npeobpasoBaHMA BbipaxKeHWt. BBOAHbIN MHCTPYKTaXK no Tb
2 YpaBHEHUs U HepPaBEHCTBA
3 CucTeMbl ypaBHEHUI
4 ®PYHKUMM M UX CBONCTBA
5 BxoaHaa KOHTposibHas paboTa
6 Ob6nacTb onpesiesieHNIn U MHOMECTBO 3HAYEHUN TPUTOHOMETPUYECKUX GYHKLLMIA
7 YeTHOCTb, HEYETHOCTb, NEPUOANYHOCTb TPUFOHOMETPUYECKUX QYHKLNI
8 CsolicTBa GYHKUMI
9 CBolicTBa PpYHKUMI
10 CBomncTBa 1 rpaduKkm GyHKLNIM
11 Ob6paTHble TPUroHomeTpuyeckme GyHKLUN
12 KoHTponbHan paboTa No 1 no teme «TpUroHoMeTpUYeCKMe GPyHKLNN»
13 Mpeaen nocnenoBaTebHOCTU
14 HenpepbiBHOCTb GYyHKUUM
15 OnpeaeneHne Npon3BoaHOM
16 OnpeaeneHne Npon3BOAHOM
17 MNpasuna guddepeHunpoBaHuna
18 Mpasuna guddepeHunpoBaHUA
19 MNpown3BogHas cteneHHON GyHKLUN
20 MpownsBoaHas cteneHHON GyHKLUN
21 Mpon3BoaHble 3neMeHTaPHbIX QYHKLNUI
22 Mpoun3BoaHble sneMeHTapHbIX GYHKLUI
23 leoMeTpUYECKUI CMbICA NPOU3BOLHOM
24 FeoMeTpUUYECcKnit CMbIC/1 NPOMU3BOAHOM
25 Ypok 0606LeHnsa u cuctematnsaumm 3HaHUM
26 KoHTponbHas pabota N2 2 no Teme «pon3BOAHAA U ee reOMETPUYECKUIA CMbIC/»
27 Bo3pacTtaHue 1 ybbiBaHWe GyHKLUMMU
28 Bo3spacTaHue u ybbiBaHWe GYHKLMMU
29 IKcTpEMYMbI YHKLLUK
30 IKcTpEMYMbl PYHKLLUK
31 Hanbonbliee n HauMeHbllee 3HaYeHUA GYHKLMM
32 Hanbonbliee n HanmeHbLiee 3Ha4YeHMA GYHKUUM
33 Mpon3BoaHan BTOPOro NopsagKa, BbINyKJAOCTb U TOYKM nepernba
34 MocTpoeHue rpadmKoB PyHKLNA
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35 MocTpoeHue rpadrKkoB GyHKUNIA
36 Ypok 0606LeHnA n cuctematmsaumm 3HaHUM
KoHTposibHas paboTa Ne 3 no teme «NprumeHeHWe NPon3BOAHON K NCCeA0BaHUIO
37 OYHKLMAY
38 MNepBoobpasHas
39 MepBoobpasHan
40 MpaBuna HaxoXAeHUs NepBOO6PaA3HbIX
41 MpaBuna HaxoKAeHUA NepBoObPa3HbIX
42 Mnowaab KPMBOAMHENHOMN Tpaneuun. HTerpan u ero BbluMcneHne
43 Mnowanb KPUBOAUHEMHOW Tpaneumn. HTerpan n ero BblMMCNEHME
44 MHcTpyKTax no Tb. MpumeHeHMe MHTErpanoB gas pelleHns Gpusnyeckmnx sagad
45 Ypok 0606L1eHns 1 cuctematusaumm 3HaHUM
46 KoHTponbHan paboTa Ne 4 no teme «[epBoobpasHan n MHTerpan»
47 Mpasuno npounsseneHuns. PasmelLeHns c NOBTOPEHUAMM
48 MepecTaHOBKMK
49 MepecTaHOBKM
50 PasmelleHns 6e3 NoBTOpPEHMIA
51 CoueTtaHua 6e3 noBTOpeHU U BUHOM HbloTOHa
52 CoueTaHua 6e3 nosTopeHnit 1 bHomM HbtoTOHa
53 Ypok 0606LeHMA 1 cuctemaTsaumnm sHaHUM
54 CamocToaTenbHasa paboTta no Teme «KombMHaToOpmKa»
55 BepoATHOCTb cobbITUA
56 BepoATHOCTb cObbITUA
57 CnoxeHune BeposTHOCTEMN
58 CnoxeHne BepoATHOCTEMN
59 BepoATHOCTb NPOMN3BEAEHMA HE3ABUCUMbIX COOLITUI
60 Ypok 0606ueHMA 1 cucTemaTsaumnm sHaHUM
61 CamocrosTesibHasA paboTa No Teme «1eMeHTbl TEOPUM BEPOATHOCTEN»
62 JInHelHble ypaBHEHUA U HEPABEHCTBA C ABYMA NEPEMEHHbIMM
63 JInHeliHble ypaBHEHUA U HEPABEHCTBA C ABYMA NepemeHHbIMU
64 HenuHenHble ypaBHEHUS U HEPABEHCTBA C A4BYMSA NEePeMeHHbIMM
65 HennHelHble ypaBHEHUS U HEPABEHCTBA C ABYMSA NePeMeEHHbIMM
66 HennHenHble ypaBHEHUA U HEPABEHCTBA C ABYMSA NePeMeHHbIMU
67 Ypok 0606L1eHnsa 1 cuctematusaumm 3HaHUM
CamocTosATeslbHaa paboTa no Teme «YpaBHEHUA U HepaBeHCTBa C ABYM#A
68 nepemeHHbIMU»
69 BbIparkeHUs C KOPHAMM
70 CTeneHHble BblipaXKeHMA
71 MppaunoHanbHble BbiparKeHuaA
JNorapuomuyeckue BblpaxkeHun
72
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73 TpuUroHomeTpuyeckme NpPeobpas3oBaHMNA BbipPaKeHW

74 TecToBas paboTa

75 MppaunoHanbHble ypaBHeHUA

76 MoKasaTenbHble ypaBHEHUA

77 JNorapuéommyeckune ypaBHeHuUA

78 TpUroHomeTpuyecKme ypaBHeHUs

79 MNMoKa3aTtenbHble U norapnudmmyeckne HepaBeHCTBa

80 [pobHo-paunoHanbHble HepaBeHCTBa

81 TectoBas paboTa

82 Ob6nactb onpegeneHnsa n 061acTb 3HAYEHUA PYHKLLUK
83 YeTHble U HeyeTHble GYHKLMU, NEPUOAMYHOCTD GYHKLNI

Hynu dyHKLMK, NPOMENKYTKM 3HAKOMOCTOAHCTBA, BO3pacTaHue 1 ybbiBaHuMe
84 dYHKLMM

Hynn GyHKLUMM, NPpOMEKYTKM 3HAKOMOCTOSHCTBA, BO3pacTaHue U ybbiBaHMe
85 bYHKLMM

86 Mpon3BoaHan 1 ee NPUMEHeHMe
87 MpousBoaHan 1 ee NpUMEHeHUue
88 MNpounsBoaHaa 1 ee NPUMEHEHUNE
89 MNepBoobpasHasa U ee NpUMeHeHUue
90 MepBoobpasHan n ee NPUMeHeHNe
91 TectoBas paboTa
92 AHanu3 TecToBOM paboTbl
93 Ypok 0606LeHmA 1 cuctemaTMsaumm sHaHUM
94 Ypok 0606LeHns 1 cuctematusaumm 3HaHUM
95 Ypok 0606LeHnsa u cuctematnsaumm 3HaHUM
96 NToroeas KoHTpo/ibHan paboTta B popme EMN
97 CamocToaTenbHana pabota B popme EMN
98 CamocTosTenbHan pabota B popme EMN
99 CamocToaTenbHasa pabota B popme EMN
100 CamocToaTenbHana pabota B popme EM
101 CamocTonaTbHanA paboTa B dopme EMN
102 UTOroBbIN YpoK

(I)Ole:.I H CpeacTBa KOHTPOJIA

[Ipn peanuzamuu o00pa3zoBaTeNbHBIX MNPOrpaMM MM HX YacTe ¢ MNpUMEHEHHEM
9JIEKTPOHHOTO OOYYEHHUs, JUCTAHIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTUH COXpaHseTcs
crcTeMa MPOMEXYTOYHOM aTTecTanuu odydarommxcs, yrepxaéanas «l[lomoxennem o ¢popmax,
MEPUOANYHOCTH U TOPSAKE TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTecTaluu
00ydJaromuxcs rocy1apcTBEHHOI0 OIOPKETHOIO 00111€00pa30BaTEIbHOTO YUPEKICHUS cpeaHeit
obmreoOpazoBaTensHol Kol Ne 21 BacuneoctpoBckoro paiiona Cankr-IlerepOypra mmeHu
D.I1. ladde» n «IlpaBuna okpyrieHus MpU BBHICTABIEHUN OTMETOK 3a YETBEPTh, MOJYTOIUEe U
rog B 'bOY cpenneit mkone Ne 21 BacuneoctpoBckoro paiiona Cankr-Ilerepbypra um. D.11.
Hlagde».

[lpn peamm3anmu mporpaMMbl C TPUMEHEHHEM JJIEKTPOHHOTO OOYy4YeHHS W
JTUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI MPU OMpeeNieHuH Braa paboThl, MOIEKAIIETO
OLICHMBAHMIO, YUUTEIb ONpeessieT GopMy MPeI0oCTaBICHUS Pe3yIbTaTOB BHITOTHEHUS 3a1aHUI
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(MpOXOKIEHUE OHJIAHH-TECTUPOBAHUs Ha 00Opa30BaTeJIbHOM OHJIAWH-pecypce Wi B google-
¢dbopme, Qororpadus uIM CKaH BBIIOJHEHHOIO 3aJaHMs, BHJICO3AMKCh, ayIUO03aIKCh,
mpe3eHTalus, 10KkyMeHT B popmare Word u ap.) u cpokwu.

e CpencrBa KOMMYHUKAIMM 71 0Oy4eHHs M WHGOPMHUPOBAHUSA O JOMAILIHUX
3a/1laHMsX: BHACOKOH(epeHnn Z00m, SKype, aeKTpOHHBIN jKypHAa, CAlT HIKOJIBL.

e CpencrBa KOMMYHHMKAILMU JJIsS IIPEIOCTABICHUS BBIMOJHEHHBIX 3aJjaHUi: 1odTa
KJlacca, paboTa B paMKax OHJaH-KOH(pEpEeHUIUH IpU CUHXPOHHOH Gopme oOydenus. CpeacTBo
uACHTUGUKAIMY 00yJaroIerocsi: 3JeKTPOHHBIA ajapec 00ydaromierocs, akKayHT y4YacCTHHKa
OHJIAH KoH(DepeHIH, BUIC0 U300paXKEeHHE, TOJI0C B Ciiydae pabOThl OHJIAH ¢ BKIIFOUCHHOM
Kamepoil.

e CpenctBa KOMMYHHMKAIIMM IS MOJy4YeHUs MH(OpMAIMM O TOJYYEHHBIX
OTMETKaX, OLIEHKH, OOPATHOM CBSI3U: 3JIEKTPOHHBIH )KypHaJ, 3JEKTPOHHAs MOYTa.

e CpencTBa KOMMYHUKAIlMM ISl OKa3aHUs y4yeOHO-METOJMYECKOW IMOMOIIH,
KOHCYJIbTAIlMi U PEIICHUs OpPraHu3allMOHHBIX BOIpocoB: Zoom, Skype, commanbhbie cetu BK,
WhatsApp, TenedoH.

[Ipu BBICTaBICHMM OTMETOK 3a UYETBEPTH/MOIYrOJHe, IO, OTMETKH, MOITYYCHHBIC IMPH
peannzanuu 0Opa30BaTENbHBIX MPOrpaMM HIM HX 4YacTe C NPUMEHEHHEM 3JIEKTPOHHOIO
0o0y4yeHHs, JAUCTAHLMOHHBIX OOpa30BaTeNbHBIX TEXHOJNOTUMH, YYMUTBIBAIOTCA Hapsay C
OTMETKaMH, IOTYYEHHBIMU 00yYalOIMMHCS HA ayAUTOPHBIX 3aHATHSIX.

Dopmbl nPOMENHCYMOUHON U UMO20601 ammecmayuu. TPOMEXKYTOUHAsI aTTECTAlUs
nmpoBoAuTCcs B (GOpME  TECTOB, KOHTPOJBHBIX,  IPOBEPOUYHBIX,  TPEHUPOBOYHBIX,
JTMATHOCTUYECKUX, CAMOCTOATENBHBIX Pa0oT.

KommyectBo k/p — 5, TectupoBanuii — 4, 3a4eToB — 2.

Cucrema OICHUBAHUSA 110 MaTeMaTHUKE

OcHOBHasl 11eJIb KOHTPOJII COCTOUT B OOHApY)KEHUHU JOCTHXKEHHH, YCIEXOB ydallluXcs,
yepe3 INpHU3My KOTOPBIX pacCMaTpUBAIOTCA HEAOCTAaTKM B  OCYIIECTBIEHUU Yy4eOHOM
NeATebHOCTH, NMpOoOeabl B 3HAHMSX; B YKa3aHUM IyTel COBEpIIEHCTBOBAHUSA, YIIyOJIeHUS
3HaHUM, YMEHUN Y4alIUXCH.

KoHTposnb 3HaHu#, yyammxcs OCyIIECTBIIAECTCS B BUJE:

. KOHTPOJIBHBIX Pa0OT — MCIONIB3YIOTCS IPH (PPOHTATBHOM, TEKYLLIEM U UTOIOBOM
KOHTPOJIE C LENbI0 NPOBEPKH 3HAHMM W YMEHHUM Yy4alluxcsd IO JOCTATOYHO KPYIHOU U
IIOJIHOCTBIO U3YYEHHOU TEME IIPOrPAMMBI;

. YCTHOT'O OIpoOca — MPOBOAUTCS MPEUMYILECTBEHHO Ha MEPBbIX 3Tanax o00y4eHwus,
Korja Tpedyercs CUCTeMaThu3alys ¥ YTOUHEHUE 3HAaHUH, yJaIuXxcs;
. TECTOB — 3aJlaHUsl CBOOOJHOrO BHIOOpa OTBETAa W 3aJaHMsA, /i€ BBOJ OTBETa

OIpeieeHHbIM 00pa3oM orpaHuyeH. TecThl alT TOYHYIO KOJIMUYECTBEHHYIO XapaKTEPUCTHKY
HE TOJIBKO YPOBHS JOCTHXKEHMsI Y4allerocs, HO TaKK€ MOIYT BBIBUTh YPOBEHb OOILEro
pa3BUTHS: YMEHHUA NPHUMEHSATh 3HAHWA B HECTAHIAPTHOM CUTYyallUH, HAXOAUTH CIIOCO0
MOCTPOEHHUS yueOHOM 3a/1aul, CPAaBHUBATh NPABUIIbHBINA U HETPABUIIBHBINA OTBETHI U T.I1.;

® 3a4YCTOB — MMPOBEPACTCA 3HAHUC YHAITUMUCA TCOPUU;
® MAaTEMATHYCCKUX JUKTAHTOB,
° CaMOCTOATCIIbHBIX pa60T.

OTMeTkH yyammMmcsi cTaBsATcs 3a paboTy Ha ypOKe, 3a BBINOJHEHHE PAa3IHYHBIX
MIPOBEPOUHBIX pabOT, JOMAIIHUX 3aJaHuil. YeTBepTHBIE OTMETKHM CTaBSATCS KaK CpejaHee
apu(MeTHIeCKoe BCEX OTMETOK 3a 4eTBepTh. |'070Bas OLEHKAa — COBOKYITHOCTh OIICHOK 3a
YETBEPTh C YIETOM UTOTOBOH KOHTPOJILHON pabOoTHI.

B kxoHume yweGHOro rojxa MPOBOIMTCS MPOMEXYTOUHAs arTectauss B (dopme
tectupoBanus B popmare OI'D u TUA.
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Ol(eHKa nucwueuubtxpaéom, 06yuaromuxc;1 no mamemamuke.:
OTBer OlLICHMBAETCS OTMETKOMU «5», cCin:

. paboTa BBIITOIHEHA MTOTHOCTHIO;
. B JIOTUYECKUX PACCYKIECHUAX U O0OCHOBAHUH PEIICHUS HET MPOOETIOB M OIINOOK;
. B PEIICHUH HET MaTeMaTHYECKHX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTH, OITHCKA,

KOTOpaSI HEC ABJIAACTCA CIICACTBUEM HC3HAHUS NJIU HCIIOHUMAHUS yqe6H0r0 MaTepI/Iaﬂa).
OrneHka «4» CTaBUTCS, SCIIU:

® pa60Ta BBINIOJHCHA ITOJIHOCTBIO, HO 000CHOBaHHS IIATOB peUICHUA HEAOCTATOYHBI
(CCJII/I YMCHUC 000CHOBBIBATh pacCyxi€Hus HE ABJIAJIOCH CIICHIUATIbHBIM 00BEKTOM HpOBepKI/I);
° AOomylIceHa OoJHa OIIMOKa WA €CTh ABa-TpuU HCAOYCTA B BBIKIIAJJKAaX, PUCYHKAX,

yepTexax, rpadukax (€ciu 3TH BUABI PaOOT HE SIBJISIUCH CIICIIMATIBHBIM 00BEKTOM ITPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIN:

. JOMYIIEHO 0oJIee OJHOM OMMUOKU Wi OoJiee JBYX-TPEX HEIOYETOB B BBHIKJIAIKAX,
yepTekax wuiau rpadukax, HO OOydarommuiics o0iagaeT o0sS3aTeNbHBIMA yYMEHHSIMHU T10
IIPOBEPSIEMOU TEME.

OrneHka «2» CTaBUTCS, SCIIU:

. JIOMYIIEHBI CYIIECTBCHHBIC OMIMOKK, IIOKa3aBIIME, 4YTO OOydaroluiics He
obsazaer 00sI3aTeIbHBIMU YMCHHUSIMU 110 JJAHHOW TEME B TIOJIHON Mepe;
. paboTta mokasaia MoJTHOE OTCYTCTBHE Y OOyUaromerocsi 00s3aTebHbIX 3HAHHA U

YMEHUH TI0 TpOBEpsAeMOM TeMe WM 3HauuTelbHas 4acTb paOOThl BBIIIOJIHEHA HE
CaMOCTOATEIIBHO.

Yuurens MOMXKET IOBBICUTH OTMETKY 3a OPUIMHAJIBHBIA OTBET Ha BOIPOC WIIU
OPUTMHAJIBHOE pEUICHUE 3a/aya, KOTOpPbIE CBHJETEIBCTBYIOT O BBICOKOM MAaTE€MAaTHYECKOM
pa3BUTHM OOy4alOIIErocs; 3a peleHue 0osnee CI0XKHON 3a7auu MM OTBET Ha OoJiee CIOMKHBIN
BOIPOC, MPEUIOKEHHbIE 00yYalomEeMycsl JOMOJIHUTEIBHO TOCIE BBIMOIHEHHS UM KaKHX-THOO
OPYrUX 3aJaHui.

Ouyenka ycmuvix omeemos, 00y4arouuxca no mamemamuke.
OTBeT OLIEHUBAETCSI OTMETKOM «5», €CIIU YUEHHUK:

. IOJTHO pacKpbll COAEpXkKaHME Marepuajia B 00beMe, MpeayCMOTPEHHOM
MIPOrpaMMOii U yUeOHUKOM,;

. M3JIOKWI MaTepuall TPAMOTHBIM SI3IKOM, TOYHO MCHOJb3Yysd MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPECIICHHON JIOTUYECKON TTOCIIEI0OBATEILHOCTH;

. MIPaBUJILHO BBIMOJIHUI PUCYHKH, YEPTEXKH, IpadUKH, COMYTCTBYIOIINE OTBETY;

. MOKa3aJl yYMEHUE WJUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMH  MPUMEpPAMHU,
MIPUMEHATH €€ B HOBOUM CUTYallMH MPU BBIMOJIHEHUH MPAKTHUYECKOT0 3aaHus;

. MIPOJEMOHCTPUPOBAJl 3HAHHWE TEOPUM paHEE H3YUYEHHBIX COMYTCTBYIOIIUX TEM,
c(hOPMUPOBAHHOCTh U YCTOHYMBOCTh HCIIOIB3YEMbBIX MPU OTBETE YMEHUN U HABBIKOB;

. OTBEYAJI CAMOCTOSTENIBHO, 0€3 HaBOASIIMX BOIIPOCOB YUUTENS;

. BO3MOXKHBI OJ[Ha-JIB€ HETOYHOCTHU TPH OCBEIIEHWH BTOPOCTEIEHHBIX BOIMPOCOB

WJIM B BBIKJIAJKaX, KOTOPBIE YUYEHUK JIETKO UCIIPABUII TIOCIIE 3aMEUaHUs YUUTEIS.

OTBeT OIEHHMBACTCS OTMETKON «4», €CIIM YIOBJIETBOPSET B OCHOBHOM TpeOOBaHUSAM Ha
OLIEHKY «5», HO IIPH 3TOM UMEET OJIMH U3 HEJOCTATKOB:

. B M3JI0KEHUHU JIOMYLIEHBI HEOObIINE TPOOEsbl, HE MCKa3UBIINE MAaTEMaTHUECKOE
coJiepKaHue OTBETA;

. JIONYILIEHbI O/IMH-BA HEJ0YEeTa MPU OCBELICHUH OCHOBHOI'O COZAEP)KaHMS OTBETA,
HCIIPABJICHHBIE [TOCIIE 3aMEYaHNs YUUTEIIS;

. JONYIIEHbl  OMMOKM WM  Oonee  JBYX HENOYETOB TIPU  OCBELICHHH
BTOPOCTETIEHHBIX BOIPOCOB UJIM B BBIKJIAIKAX, JIETKO NCIPABIICHHBIE [TOCIIE 3aMEYaHUs YUUTEIS.

OtmeTka «3» CTaBUTCS B CIEAYIOIUX CIydasaX:

. HEINOJIHO  PACKPBITO  COJAEp)KaHME  MaTepuana  (COAEp)KaHUE  M3JI0KEHO
(¢parMeHTapHO, HE BCETJa IOCIENOBATENFHO), HO TOKa3aHO o0Iiee MOHWMaHHE BOIpOCca H
IIPOJCMOHCTPUPOBAHbl YMEHUS, JOCTATOYHBIE [UIsl YCBOCHHsS IIPOrPaMMHOrO MaTepuaia
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(ompeneneHpl «TpeOOBaHKMS K MaTEMaTUYECKOW TOJITOTOBKE OOYYalOIIMXCS» B HACTOSIICH
MporpaMmme o MaTeMaTHKe);

. MMENUCH 3aTPYAHEHHs WM JJONYIIEHBI OMIMOKU B ONPEAEICHUN MaTeMaTHUECKOM
TCpMI/IHOHOFI/II/I, qepTemax, BBIKJIaIKaX, I/ICHpaBJ'IeHHI)IC II0CJIC HECKOJIBKUX HaBOISIIINX
BOIIPOCOB YUUTEJIS;

. YUYEHHK HE CIOpaBWICA C IPUMEHEHHEM TEOPUU B HOBOM CHUTyallUH IIpHU
BBIIIOJTHCHU N npaKTqucxoro 3aJaHusA, HO BbIIIOJIHUWII 3aJaHusid O65[33T€J'II)HOFO ypOBHH
CJIO’KHOCTH 110 JAHHOH TEME;

. MpU I0CTATOYHOM 3HAHUU TEOPETUUYECKOr0 MaTepuaa BbISBIEHA HEAOCTATOYHAS
c(hOPMUPOBAHHOCTh OCHOBHBIX YMCHHI W HABBIKOB.

Ot1MmeTKa «2» CTaBUTCS B CIAEAYIONIUX CIydasX:

. HE PacKpBITO OCHOBHOE COJIep KaHHe yueOHOro MaTepuana;

. OOHApYXEHO HE3HAHHE YUYEHUKOM OOmbIIell WM Hanbolee BaXHOW YacTH
y4qeOHOro MaTepuana;

. NOMYIIEHbl  OIMHMOKH B  ONpEACNCHUU TOHATHUN, TPH  HCIOIH30BAHUU

MaTeMaTHYeCKOW TEPMUHOJIOTHH, B PUCYHKAX, YepTekax WK rpadukax, B BHIKIAIKaX, KOTOPHIE
HE UCIIPaABJIEHBI I10CJIE HECKOJIBKUX HABOAALIUX BOIIPOCOB YUUTEIS;

. YYCHHK OOHApYXWJI TMOJHOE HE3HAHHE M HEMOHMMAaHUE M3Yy4aeMoro y4eOHOro
Marcepuajia ujid HC CMOI' OTBCTUTL HU Ha OJWH M3 NOCTABJICHHBIX BOIIPOCOB IO U3YYCHHOMY
MaTepuany.

Orenka TecToBOM pabOThl 00YYAIOIIMXCS MO MaTeMAaTUKe: TUI0XO, yIOBIETBOPUTEIHHO,
XOpOILIO U OTIUYHO.
Kaxxnomy ypoBHIO IpHCBOEH MHTEPBaAI 0aIOB:
e «2»-mnoxo — ot 0 10 35%
*  «3» - ynoBIETBOPUTENBHO OT 36% 10 50%
s «4» - xopomo — ot 51% 1m0 75%
e «5» -ormmyHo — ot 76% 10 100%.

Oobwan knaccugpurkayus ouwuooK:.

[Ipu orieHke 3HaHMI, YMEHUIN U HABBIKOB, O0YYAIOMINXCS CIEIyeT YUYUTHIBATH BCE OMIUOKH
(rpyObie 1 HerpyObIe) U HEAOUETHI.

['pyOBIMU CUMTAIOTCS OIIMOKH

* HE3HAHHME ONpEENEHUsI OCHOBHBIX MOHATUMN, 3aKOHOB, NMPABUJI, OCHOBHBIX IMOJIOKEHUN
TEOpUHU, He3HaHHe (GOpMyYJ, OOLICTIPUHATHIX CHUMBOJIOB OO0O3HAYCHMH BEJIMYMH, €AMHUI] UX
W3MEpEHUs;

* He3HAHHE HAUMEHOBAHUN €UHUI] U3MEPEHUS;

* HEyMEHHE BBIICIIUTh B OTBETE TJIaBHOE;

* HEyMEeHHe NMPUMEHATh 3HAHUS, AJITOPUTMBI TIPU PEIICHUH 3a/1a4;

* HEYyMEHHE JIeIaTh BHIBOJIBI M 0000IIECHNS,

* HEYMEHHE YUTATh U CTPOUTH rpapuKy;

* HEyMEHHE MOJIb30BaThCs IEPBOMCTOUHMKAMH, YYEOHUKOM U CIIPaBOYHUKAMU;

* TOTEPs KOPHS WJIM COXPAaHEHUE TIOCTOPOHHETO KOPHS;

* orOpacbIiBaHue 0e3 OOBSICHEHUI OIHOTO U3 HUX;

* paBHO3HAUHBIE UM OILIUOKU;

* BEIYMCIIATENIbHBIC OIIMOKH, €CIIH OHU HE SIBIISTFOTCS] OMTMCKOM;

* TIOTUYECKHE OMIHUOKH.

K HerpyObIM ommbkam OTHOCSTCS:

* HETOYHOCTh ()OPMYJIMPOBOK, ONPEIEIIEHUN, MOHATUMN, TEOpUH, BbI3BaHHAsI HEMOJIHOTON
OXBaTa OCHOBHBIX IMPU3HAKOB OMNpPEIENSIEMOro MOHATHS WIM 3aMEHOM OJHOTO-IABYX U3 ITHX
MIPU3HAKOB BTOPOCTETIEHHBIMU;

* HETOYHOCTH Tpaduka;
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* HEPALIMOHAIBHBI METOJ PEIICHUs 3aJayd WIM HENOCTATOYHO IIPOJYMAHHBIM IUIaH
OTBeTa (HapyllIeHHE JIOTUKH, TIOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU);

* HEpalMOHAIbHBIE METOBI paOOTHI CO CIIPABOYHOM M IPYTOi JTUTEPATYPOH;

* HEYMEHHME pelllaTh 3a]a4i, BBIIOIHSITH 3a/1aHUs B 001LIEM BUJIE.

Henoueramu sBistoTCs:

* HepalMOHAJIbHbIE IPUEMBI BBIYUCIEHUH U TpeoOpa30OBaHMUI;

* HEOpEXKHOE BBHINIOJTHEHHE 3aMHUCEeH, UepTexeH, cxeM, IpaduKoB.

IlepeyeHpb y4eOHO-METOAUYECKUX CPEICTB 00yUYeHMSI
Texuudeckoe obecredeHue:

e JlepcoHanbHBI KOMIBIOTEP/IUIAHIIET TIearora ¢ ONEPAllMOHHOW CHCTEMOM
Windows u noctynom k cetu VHTepHeT.

[IpoexTop u 3kpaH;

[TpunTep;

Ckanep;

MapxkepHas qocka.

Cumcok urepatypsbl 1l YYUTE s

Jlumepamypa ona yuumensa no anzeépe u Haua1IaM AHATU3A'

1. Anrebpa ¥ Havana MaTemaruueckoro asanuza. 10 kmacc: y4eOH. s
obmieoOpa3oBar. YupexaeHui: 6a3oBbiii 1 npoduibHbii ypoBHH / C.M. Hukonbckuit
u 1.p. uza. — M.: [Ipocsemenune, 2020.

2. Junaktuueckue Marepuanbl 1o aiaredpe M HavaidaMm aHanu3a Juist 10 kiacca
obmeoOpa3zoBarenbHbIX yupexaenuin. Asropel: M.U. [la6ynun, M.B. Tkauésa, H.E.
®dénoposa, P.I'. I'azapsan. — M.: [Ipoceemenue, 2019.

3. JynakTudeckue MaTepraisl 1o anredpe U HavyajdaM MaTeMaTHYeCKOro aHaju3a JJist
10 xmacca o01eo0pa3oBaTENbHBIX YUPEKACHUHN: TPOPIITbHBINA YpoBeHb ABTOPHI: M.U.
[la0ynun, M.B. TkauéBa, H.E. ®&énoposa, O.H. Jlo6poa. — M.: Ilpocsemnienue, 2020.

4. Kuura mis yaurens. M3ydenue anredpsl M Hayan MareMaTtndeckoro anainusa B 10
kimacce. ABropel: H.E. ®énoposa, M.B. Tkauésa. — M.: [Ipoceemenue, 2019.
5. «TumoBble TecTtoBble 3amaHus. Marematuka EI'D» mon pen.J.B. fmenko. — M.:

OUIIN, 2021-2022.

Jlumepamypa ona ywawuxca:

1. Anrebpa ¥ Hayama MareMaTHueckoro asanmmsza. 10 kmacc:  y4eOH. JuIs
obmeoOpa3zoBat. YupexaeHui: 6a3oBbiii 1 npoduiabHblid ypoenu / FO.M. Konsrus,
M.B. TkauéBa, H.E. ®&noposa, M.U. 1llabynun; nox penakmueit A.b. XXwxdenko, -
M.: IIpocsemenue, 2021-2022.

2. Junaktrueckue maTepuaibl Mo anreOpe W HadanmaM aHanmza g 10 kimacca
obmeoOpa3zoBarenbHbIX yupexaenuin. ABropel: M.U. [1labynun, M.B. Tkauésa, H.E.
®dénoposa, P.I'. I'azapsan. — M.: [Ipoceemenue, 2020.

3. JunakTrueckue MaTepualibl 1Mo airedpe u HadajgaM MaTeMaTUYeCKOro aHajln3a Jjis
10 xmacca oOmieoOpa3oBaTeIbHBIX YUpEXKACHUI: 0a30BbId ypoBeHb. ABTOpHI: M.U.
[[Ma6ynun, M.B. Tkauésa, H.E. ®énopora, O.H. lo6posa. — M.: IIpocsemenue, 2019.
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Humepnem-pecypcow:

uchi.ru - poccwuiickas onnaiiH-riarpopMa, TAe ydaimuecs U3 BCEX PErnoHoB Poccuu
M3Y4aloT UIKOJIbHBIE MTPEAMETHI B MHTEPAKTUBHOM popme;

resh.edu.ru - «Poccuiickast 3eKTpOHHAs LIKOIa» — 3TO MOJHBIH IIKOIBHBIA KypC YPOKOB
oT Jy4ymux yuurtened Poccum; 3T0 uHpOpManMoHHO-00pa3zoBaTeiabHas —Cpefa,
o0beIMHAIONMAs YUYCHUKA, YUYUTENs, POAWUTENS] W OTKPBIBAIOIIAs paBHBIA JOCTYN K
Ka4eCTBEHHOMY 00IIeMy 00pa30BaHUIO HE3AaBUCUMO OT COILIMOKYJIBTYPHBIX YCIIOBHIA;
www.yaklass.ru - mudpoBoii 00pa3oBaTeNbHbINA pecypc sl KO,

do2.rcokoit.ru - pecypc o0pa3oBareIbHON CPEIbI;

http://school-collection.edu.ru
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