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AHHoOTAIUS K padoueii mporpamme «MaTemMaTHKa: ajiredpa M Ha4Ya/Ia aHAJINW3a, TeoMeTpus» (0a30BbIii YPOBEHbD)
(10 — 11 kaaccel)

Pabouast mporpamma «MaTemaTrka: anreOpa U Hadyajga aHaiu3a, reoMeTpus» (6a30Bbiii ypoBenb)» (10-11 kmaccel) cocTtaBiieHa B COOTBETCTBUH C

Tpe6OBaHI/ISIMI/I, H3JIOKCHHBIMU B CICAYIOMUX JOKYMCHTAX:

®denepanbHblil 3aK0H 0T 29 nexadps 2012 1. Ne 273-D3 «O6 obpazoanuu B Poccuiickoit ®enepamnumn» (B pen. Denepanbupix 3akoHoB oT 08.06.2020
Ne 165-®3, ot 31.07.2020 Ne 304-D3);

®denepanbhblil 3akoH oT 29 nekadps 2010 r. Ne 436-D3 «O 3amute Aerel oT nHGOpMAMH, MPUIHHSIONICH BPE UX 3[I0POBBIO M PA3BUTHUIO» (B PEI.
®denepanpubix 3akoHOB 0T 01.05.2019 Ne 93-D3);

Pacrniopstxenue [IpaButenbctBa Poccniickoii @eneparu ot 29 mas 2015 r. Ne 996-p «Crparerust pazsutus Bocnutanus B Poccuiickoit denepanuun
Ha niepuoa 10 2025 rogay;

[Tpuka3 MunucrepcTBa oOpa3oBaHuss W Hayku Poccuiickoit ®enmepanmu ot 17 wmas 2012 1. Ned13 «OO6 yrBepxkneHun ¢enepaibHOro
rOCyIapCTBEHHOT'O 00pa30BaTeIBLHOrO CTaHIapTa CpeaHero obmero oopazosanus» (B pen. [IpukazoB MunoOpHayku Poccuu ot 29.12.2014 No 1645,
ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613, ot 11.12.2020 Ne 712);

[Tpuka3 MunucrepctBa mnpocsemenus Poccuiickoit @enepanmu ot 22 mapra 2021 r. Ne 115 «OO6 yrBepxknenun Ilopsaka opraHuszanuu u
OCYIIECTBIICHHUS 00pa30BaTEIbHON JACSITEIBHOCTH 10 OCHOBHBIM 00IIIe00pa3oBaTeIbHBIM IPOTpaMMaM — 00pa30oBaTeIbHBIM POTrpaMMaM HadyaIbHOTO
00111er0, OCHOBHOT'O OOIIETO M CPETHEro 00IIero 00pa3oBaHUs»,;

[MpumepHass ocHOBHasi 0Opa3oBaTelibHAs IMporpaMma cpeaHero oOiero obpasoBanusi (B perakiuuu mporokona Ne 2/16-3 or 28.06.2016 .
benepanbHOro yueOHO-METOINYECKOT0 00bETUHEHMSI 110 00IIEMY 00pa30BaHHUIO);

[TpumepHast mporpamma BocnuTanus (B peaakimu mporokona ot 02.06.2020 r. Ne 2/20 denepanbHOro y4e0HO-METOAMYESCKOrO OOBEAMHEHUS MO
o01eMy 00pa3oBaHHUIO);

ITpuka3 Munuctepcrsa npocsemenus: Poccuiickoit @enepannn ot 20 mas 2020 r. Ne 254 «O06 yrBepxkeHUH (enepaabHOro nepevHs yueOHUKOB,
JOMYLIEHHBIX K MCIOJB30BAHUIO MPH peau3allii UMEIOIIMX TOCYAAPCTBEHHYIO aKKpeIUTalli0 00pa3oBaTeNbHBIX MPOrpaMM HadajabHOI'O OOILETO,
OCHOBHOTO 0O0IIEero, cpeiHero oomero oO0pa3oBaHMs OPTraHU3AIUSAME, OCYIIECTBISIIOIIMMHU 00pa30BaTENbHYIO JESITeIbHOCTHY (B pea. [Ipmkazor
Munnpocserienust Poccun ot 23.12.2020 Ne 766);

[Tpuka3 denepanbHON ciayxkObl M0 Haa30py B cdepe obOpazoBanuss W Hayku oT 6 mas 2019 r. Ne 590, mpuka3 MuHHcTEepCcTBa MPOCBEIICHUS
Poccuiickoit @eneparun or 6 mas 2019 r. Ne 219 «OO6 yTBepkKIe€HHMM METOAOJOTMHM M KPUTEPHEB OIIEHKM KadecTBa O0IIero odpa3oBaHus B
0011e00pa30BaTENLHBIX OPraHU3AIMAX Ha OCHOBE MMPAKTHKH MEXTyHAPOIHBIX UCCIIETOBAHHA Ka4yecTBa TOATOTOBKH 00yJarOIIuXCs,

[Tocranonenue I'maBHOTO rocyaapcTBeHHOro canutapHoro Bpada Poccuu ot 28 centsops 2020 r. Ne 28 «O0 yrBepkaenun caHutapHbix mpasui CIT
2.4.3648-20 «CanuTapHO-2MHIEMUOIOTUYECKUE TPEOOBAHUS K OPraHU3allMsIM BOCIIUTAHUS U 00YUEHHUs, OTJbIXA M 03/IOPOBICHUS MOJIOAEKN Y,
[Ipuka3 MunucrepctBa npocsenienus Poccuiickoit ®enepauuu ot 17 mapra 2020 r. Ne 103 «OO0 yTBep,A€HUM BPEMEHHOIO IOpSIKA
COIIPOBOKACHHUS pealu3alud 00pa30BaTeNbHBIX IPOrpaMM HayaJbHOI'O OOIIEro, OCHOBHOTO OOIIEro, cpegHero oodmiero o0Opa3oBaHus,



00pa3oBaTeNbHBIX MPOTPaMM CpeaHEro MpodeCcCHOHATBFHOTO 00pa30BaHus M JOTMOJHUTEIBHBIX 00IIe00pa30BaTeIbHBIX MPOTPAMM C MPUMEHEHHEM
ANEKTPOHHOTO 00Yy4eHHUs U AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI»;

e [Ipuka3 MunucrepcrBa npocsemenus: Poccuiickoii @enepaunu ot 17 mapra 2020 r. Ne 104 «O6 opranuzanmu oOpa3zoBaTeIbHON EATEIFHOCTH B
OpraHM3alysIX, peaJu3yrIMX o0pa3oBaTeNbHbIE IMPOrpPaMMbl HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 M CpexHero oOlmiero oOpa3oBaHUs,
COOTBETCTBYIOLIETO JOMOJHUTENLHOTO MPO(hecCHOHATBFHOr0 00pa3oBaHMsI M JAOIMOJIHUTENbHbIE 00IIe00pa3oBaTeIbHble MPOTrpaMMbl B YCIOBHSX
pacrpocTpaHeHUs HOBOM KOPOHABUPYCHOM nH(peKIuy Ha Tepputopun Poccuiickoit denepanuny;

e ITucemo Pocrnorpebnamszopa ot 8 mas 2020 r. Ne 02/8900-2020-24 «O HampaBiieHHH PEKOMEHIAIMI MO OpraHU3aluk paboThl 00pPa30BaTEIBLHBIX
opranmzainuii (BMecte ¢ «PekoMeHmanmusAMU MO OpraHu3anuu padoThl 00pa30BaTENbHBIX OpraHU3alui B YCIOBUSAX COXPAHEHHUS PHUCKOB
pactpoctpanenus COVID-19y);

¢ VYyeOHO-METOAMUYECKUN KOMIUIEKT: MaremaTuka: Anredpa v Hayala MaTeMaTUYecKOro aHalu3a, reoMeTpus. Anrebpa U Hayala MaTeMaTHUYECKOTo
ananuza. 10-11 xmaccel. Paboune nporpammer / O.B. Mapasuna. M.: [Ipoda, 2020; JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues, 3.I'.I1o3HsK,
JI.C.Kucenea I'eomerpus. 10 - 11 kmaccer: yueb. misa obmeo0pa3oBar. opranu3aiuii: 6a3oBblil u yriay6u. yposau — M.: IIpocsemenue, 2018

B cootBercTBumM ¢ mpunsaToil KoHuenmuen pa3BUTHS MaTeMaTH4ecKoro oOpazoBaHus B Poccuiickoit denepanum, MaTeMaTuieckoe oOpa3oBaHue
pelaeT, B YaCTHOCTH, CIIEAYIOLIUE KIYEBbIE 3aJaUH:

—  «IPEAOCTABIIATh KAXKAOMY 00ydaroLIeMycsl BO3MOXKHOCTb JOCTHKEHHs YPOBHSI MaTEMAaTUYECKUX 3HAHUM, HEOOXOJUMOTro Il JasibHeiIei
YCHEITHOM KU3HU B 00IIIECTBEY;

— «obecrieynBaTh HEOOXOAMMOE CTpPaHE YHUCIO BBITYCKHUKOB, MaTeMaTH4ecKas IOJArOTOBKAa KOTOPBIX JOCTaTOYHA JJs TMPOJODKEHUS
00pa3oBaHMs B PA3IUYHBIX HANPABICHUAX U JJIS NMPAKTHUUECKOW AEATENIbHOCTH, BKIIIOYas MPErnojaBaHe MaTeMaTHKH, MaTeMaTH4YeCKue
ucclieloBaHusl, paboTy B chepe HHPOPMALMOHHBIX TEXHOJIOTHH U JIp.»;

— «B OCHOBHOM OOIlIEM M cpegHeM o0lieM 00pa3oBaHUM HEOOXOIMMO MPENyCMOTPETh MOJArOTOBKY OOYYaroIMXCs B COOTBETCTBUU C HX
3alpocaMHM K YPOBHIO ITOATOTOBKH B c(hepe MaTeMaTHUYEeCKOTO 00pa30BaHUs».

Pabouas nmporpaMma uMeeT HeJibIo:

— (QopmupoBaHue NpEICTAaBICHUNH O MaTEeMAaTUKE KaK YHHBEpPCAJIBLHOM SI3bIKe HAyKH, CPEJICTBE MOJECIMPOBAHUS SBICHUH M MPOLECCOB, 00
UJESIX U METOJaX MaTEMaTHKH;

— pa3BUTHE JIOTUYECKOTO MBIIIIEHUS, IPOCTPAHCTBEHHOT0 BOOOPAKEHHUS, aITOPUTMUYECKON KYIbTYphl, KPUTUYHOCTH MBIIUIEHUS HA YPOBHE,
HE00X0AUMOM 15 OyyIel mpodeccuoHaNbHOM NesITeIbHOCTH, a TAKXKe MOCIEAYIOIIEro 00y4eHHs B BbICIIEH IIKOJIE;

— OBJIQZICHHE MaTeMaTHYEeCKUMH 3HAHUSIMH U YMEHHSIMH, HEOOXOIMMBIMU B IMOBCEAHEBHON KU3HU, JUISl U3yYEHUS IIKOJIBHBIX €CTECTBEHHO-
HAy4YHBIX JMCUUIUIMH Ha 0a30BOM YpOBHE, Ul MOJy4yeHUs oOpa3oBaHUs B OOJACTSIX, HE TPEOYIOUIMX YIIIyOJEHHOM MaTeMaTH4ecKOu
MIOATOTOBKY;



BOCIIUTAaHHE CPEICTBAMU MATEMAaTHKHU KYJIbTYPbI JIMYHOCTH, TOHUMAHUS 3HAYMMOCTH MAaTEMaTHKH JUIsl HAyYHO-TEXHUYECKOTO Mporpecca,
OTHOIICHHS K MaTeMaTHKe KaK K 4acTH OOIIEUeIOBEUYECKO KyIbTyphl Yepe3 3HAKOMCTBO C MCTOPHEH Pa3BUTHS MAaTEMaTHKH, HBOJIOIHEH
MaTeMaTHYECKUX UICH.

HpI/I OpraHu3annuunu O6p330BaT€HBHOﬁ ACATCIIBHOCTH IPEAIoJara€rcsa HCIIOJIb30BAHUE CHCTEMHO-ACATCIBHOCTHOI'O II0AXO/JaA, KOTOpBIﬁ

00ecIIeunBaeT:

(dopMUpOBaHHE TOTOBHOCTH OOYYArOIIUXCS K CaMOPa3BUTHIO M HENPEPHIBHOMY OOpa30BaHMIO; MPOSKTHPOBAHHE M KOHCTPYHPOBAHHE
pa3BuBaroLIel 00pa30BaTEIBHON CPE/Ibl OPraHU3alMHU, OCYIIECTBISIONICH 00pa30BaTEIbHYIO IS TEIIbHOCTS;

aKTHBHYIO y4eOHO-II03HABATEIIFHYIO IEATEIBHOCTh 00YYaIOIIUXCS;

HOCTPOCHUE O00pA30BATENBHON JEATENbHOCTH C YYETOM HHAMBUAYAIbHBIX, BO3PACTHBIX, ICHXOJIOTHYECKUX, (U3UOIOTHYCCKUX
0CcOOEHHOCTEH 1 37I0POBbS 00YJIAFOIIUXCS.

CriocoOCTBYyeT pelIeHUIO CASAYIOMNX 3a4a4 U3YUCHUS MIPeAMETa «MaTeMaTUKa» Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

cuUcTeMaTHU3alus CBEJCHUH O 4YMClax; U3y4yeHHE HOBBIX BHJIOB YMCJIOBBIX BBIP@XKEHUIH M (OPMYJ; COBEPLICHCTBOBAHUE MPAKTUYECKHX
HABBIKOB M BBIYUCIUTEIHLHON KYJIbTYphI, PaCIIMPEHNUE U COBEPIICHCTBOBAHME alNTeOpanvecKkoro anmapara, COpMUPOBaHHOTO B OCHOBHOU
LIKOJIE, U €ro IPUMEHEHHE K PEIICHNUIO MAaTEMAaTHYECKUX U HEMATEMAaTUYECKUX 3a]1a4;

paclipeHre M cucTeMaru3alus OOIIMX CBeIeHHH O (YHKIMSX, MONOJHEHHE Kiacca M3ydaeMblX (YHKUMN, WUIFOCTpALUs LIHMPOTHI
MIpUMEHEHUs] (PYHKUUN U1 OMMCAHUS U U3YYEHUS PEATIbHBIX 3aBUCUMOCTEH;

pa3BUTHE MPEACTABICHUN O BEPOATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B  OKPYXKAlOLEM MHpPE, COBEPILICHCTBOBAHUE
MHTEJUIEKTYaJIbHBIX U PEUEBBIX YMEHUH IMyTeM 00OoraleH!sl MaTeMaTHYeCKOr 0 s3bIKa, Pa3BUTHS JIOTHYECKOTO MBIIIIJICHHUS;

U3y4eHHEe CBOMCTB MPOCTPAHCTBEHHBIX Tel, (POPMUPOBAHNE YMEHHSI TPUMEHSATH MOJIyUYeHHbIE 3HAHUS JJIs1 PEIIeHUs IPAaKTUUECKUX 3a/1a4;

3HaAaKOMCTBO C OCHOBHBIMHU UJCAMH U METOAAMHU MaTEMAaTHYCCKOI'O aHaJIn3a.

B xozie ocBoeHus cojeprkaHus Kypca ydarecs nojy4aoT BO3MOKHOCTB!

Pa3BUTH MIPEICTABICHUS O YUCIIE U POJIU BBIUYMCICHUN B YEJIOBEUECKON MTPAKTHKE;

c(opMHpOBATH NPAKTUYECKUE HABBIKU BBIMOJHEHUS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIYUCICHUHN, PA3BUTh BBIYMCIUTEIbHYIO
KyIBTYypY,

OBJIA/IETh CUMBOJIMYECKUM SI3BIKOM anreOpbl, BIpadoTaTh (OpMabHO ajdredpanyeckue yMEHHsl M HAyYUThCS MPUMEHSATh UX K PELICHUIO
OlepaTUBHBIE MATEMAaTUUECKUX U HEMATEMaTUYECKHUX 3a]1a4;

peleHnsl pa3HOOOpa3HbIX KJIACCOB 3a/ad M3 Pa3INMYHBIX Pa3/eioB Kypca, B TOM 4YHCIE 3a]ad, TPeOYIOUIMX MOHUCKAa IMyTH U CHOCOOOB
peleHus;

HCCIIEIOBATENbCKON JI€ATEeIbHOCTH, Pa3BUTHS HJIEH, NMPOBEIEHUsI IKCIEPUMEHTOB, 0000IIEHNs, TOCTAHOBKU U (OPMYIUPOBAHUS HOBBIX
3ajau;



— OBJIAJICBAJIY IPHEMAaMHU aHAIUTHKO-CHHTETUYECKON JISTEIBHOCTH MPH J0KA3aTeIbCTBE TEOPUU M PELICHUH 33713y,

— IeJICHANPaBJICHHO 00pamaaich K NpUMepaM U3 MPaKTHKH, YTO PAa3BHBACT YMEHUS yUAIUXCS BBIWICHSTH reoMeTpudeckue (HakTsl, (POPMEI
U OTHOLICHHUSI B TPEAMETAaX U SBJICHUSX JCHCTBUTEIBHOCTH, UCIIOJB30BAIM SI3bIK TEOMETPHH JJIsl UX ONHCAHUS, MPHOOPETAIN OIBIT
UCCIICIOBATEIbCKON NESITEIbHOCTH, PAa3BUTHS HJICH, MPOBEACHUS IKCIIEPUMEHTOB, 00O0OIICHNUS, TOCTAHOBKH U (DOPMYIMPOBAHHS HOBBIX
3ajau;

— SICHOTO, TOYHOTO, 'PAaMOTHOTO H3JI0)KEHHsI CBOMX MBICJICH B YCTHOM M NMUCBMEHHOW pEYM; MPOBEICHMsS IO0KA3aTEIbHBIX PACCYKICHUI,
apryMeHTalui, BBIIBIDKCHUS TUIOTE3 M UX OOOCHOBAHHUS; IIOMCKA, CHUCTEMAaTH3allMH, aHAIM3a W KIacCU(PUKAIUU HHPOPMAIUH,
UCIIOJIb30BAHUSI PAa3HOOOPA3HBIX MH(POPMAIIMOHHBIX HWCTOYHHMKOB, BKIIOYash y4eOHYIO M CIPAaBOYHYIO JIMTEPaTypy, COBPEMEHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHH;

— TPOBEICHHUS JIOKA3aTEIbHBIX PACCYKICHUN, apryMEHTAIMH, BBIIBUKCHUS THITOTE3 M UX 000CHOBAHHMS;

— TIOWCKa, CHCTEMAaTH3alliH, aHalu3a W KiaccupuKauuy WH(OpMAlWHU, MCHOIb30BaHHS Pa3HOOOpPa3HBIX MH()OPMALMOHHBIX HCTOYHUKOB,
BKJIFOYas YUCOHYIO U CIIPABOYHYIO JINTEPATYPY, COBPEMEHHbBIC HH(POPMAIIMOHHBIC TEXHOIOTHH.

[lpu w3ydyeHMH MaTeMaTHKH OOJbIIOC BHUMAHHUE YJCISCTCS Pa3BUTHIO KOMMYHHMKATHUBHBIX yMEHHU ((OpPMYyIHpOBaTh, apryMEHTUPOBATH M
KPUTUKOBATH), (POPMHUPOBAHHIO OCHOB JIOTMYECKOTO MBIIUICHHS B YaCTU MPOBEPKU MCTUHHOCTU U JIOXKHOCTH YTBEP)KICHUH, TOCTPOCHHS MPUMEPOB M
KOHTPIIPUMEPOB, IICTIOYCK YTBEPKACHUH, (POPMYIUPOBKH OTPHLIAHHH, & TAKIKE HEOOXOJMMBIX M JOCTATOYHBIX YCIOBHIA.

[lpu peanuzamum paboueid mporpammbl «MareMaTHKa» BHUMaHHE Tarkke yaensercs ymeHuro oOywarommxcs 10 — 11 kmaccoB pabortaTth 1o
aTOPUTMY, METOJaM IIOMCKAa QJITOpPUTMa M OIpPEACICHUIO TPaHHWIl NPHUMEHHUMOCTH alIrOpUTMOB. TpeOoBaHus, CHOPMYIUPOBAHHBIE B pasfeie
«[eomeTpusi», B OONBIIEH CTENEHM OTHOCATCS K Pa3BUTHIO TPOCTPAHCTBEHHBIX TPEICTABICHUH M Tpa)MuecKHX METOIOB, 4YeM K (OpMalbHOMY
OIMCAHHIO CTEPEOMETPUIECKHUX (PaKTOB.

B nensx nmoaroroBku oOyuaromuxcst K Oyayiieil npodecCHoHaIbHONW NIeATENbHOCTH NpU M3YYeHHH yueOHoro mpeamera «MaTtemarukay ocoboe
BHUMAaHUE YJICISETCS CIIOCOOHOCTH BBIMMYCKHUKA COOJIIOIATh KYJIbTYPY HAYYHOTO U JICJIOBOTO OOIICHUS, IPUYEM HE TOJIILKO B MUCBMEHHOM, HO M B YCTHOM
dbopme, aKTUBHO HCIOIH30BATh MATEMATHUECKYIO TEPMHHOJIOTHIO.

B paboueit mporpamme mo yueOHOMy mpeamery «MaremaTnka» 00ECleYeHO ONTHMAaTbHOE COOTHOIIEHHE MEXIY TEOPETHYECKUM H3YUYCHHEM
npeaMeTa U popMUpOBaHNEM PAKTHYECKUX MAaTEMAaTHYECKUX HABBIKOB C LIENBIO JOCTH)KEHHS 3asBICHHBIX MIPEIMETHBIX PE3YJIbTATOB.

YueOubIil npenMeT «MaremaTuka: anreOpa U Hauana aHaiu3a, reoMeTpus» (0a30Bbiid ypoBeHb)» (10-11 kiacchl) BXOAUT B 00S3aTEIBHYIO 4acTh
y4eOHOTO IJIaHa, U3ydaeTcs Ha ypOBHE cpeqHero odiero oOpazoBanus. Ha u3ydyenue yueOHoro npenmera «Maremaruka: anreOpa U Hadyaja aHalu3a,
reomeTpusi» (0a30BbIit ypoBeHb)» (10-11 kitacchl) Ha ypoBHE cpeHero ooOiero oopasoBanus Beinensiercs 276 vacos. B 10 kmacce — 140 yacos (4 yaca B
Heneno, 35 yueonsix Heaens). B 11 kimacce - 136 gacos (4 yaca B Henenmo, 34 yueOHbIe HEIENHN).

[Tpu opranu3anuu mporecca oO0ydeHUsT B paMKax JaHHOM MpOrpamMMbl MPEIIoNaraeTcs MPUMEHEHHE CIEAYIONMX MeIarorHuecKiX TeXHOJIOTHIH
oOyJeHHUS:

—  WHPOPMAIIMOHHO-KOMMYHUKATHBHBIE TEXHOJIOTHH;



— TEXHOJIOTHUS PA3BUTUS KPUTUYECKOTO MBIIIJICHUS;
— IIPOEKTHAs TEXHOJIOTHS;
— TEXHOJIOTHUS pa3BUBAIOLIETO OOYUCHMUS;
— TEXHOJIOTHUS MPOOIEMHOT0 00yUeHUS;
— TEXHOJIOTUHU ypoBHEBOU auddepenunanmm;
—  TEXHOJOTHUS POPMHUPYIOLIETO OLCHUBAHMSL.
BueypouHast AeATenbHOCTh 1O MpeAMETy MPeayCMaTpHBacTCs B CIEAYIOMUX (opMax: MOATOTOBKA K OJIMMIINAAAM, KOH(EPEHIHSAM, 3aIluTe

HHAUBUAYAJIBbHBIX MMPOCKTOB, METAIPCAMCETHLIX HCACIAX, COONUAJIbHBIX ITPAKTUKAX U AP.

Texymas 1 IpOMEXKYTOUHAsI aTTECTAIUS MPOBOJUTCS B COOTBETCTBHH C [lonoxenne o dopMax, NEPUOANIHOCTH, MOPSAKE TEKYIIETO KOHTPOJIS

YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTanuu odoydatouumxcss MBOY «Cpenusis obmieo0pa3oBarenbHas mkomaa NoSy.

BocnurarebHBIA NOTEHIUAJ JAHHOIO yqeﬁﬂoro npeamMera od0ecneunBaeT peainzanuio CJICAYIOIIUX HEJICBbIX IPUOPUTETOB BOCIIUTAHUA

o0yuaroumuxces:

®opMHUpoBaHUE IIEHHOCTHOTO OTHOILIEHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JOCTHXKEHHUS KU3HEHHOro OJaromojyyusi 4ej0oBEeKa, 3ajJ0ry €ro
YCIIEUIHOTO MPO(EeCCHOHAIBHOTO CaMOOTIPEICTICHHS 1 OUTYIIEHUS] YBEPEHHOCTH B 3aBTPAIIIHEM JIHE.

dopMuUpoOBaHKE IIEHHOCTHOTO OTHOIIEHUs K cBoeMy (OTedecTBy, cBoei mayiol u Oonbiioi PomuHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U
IIO3HAaJI [IEPBBIE PAJIOCTU U HEYJauM, KOTOpas 3aBelllaHa eMy IpeJKaMu U KOTOPYIO HY>KHO 00eperaTh.

®opMUpOBaHUE IIEHHOCTHOTO OTHOLIEHMS K MHUpPY KaK TIJIaBHOMY INPUHIMITY YEJOBEYECKOIO OOIIEKUTHUS, YCIOBUIO KPEMKOH Ipy>KObl,
HaJa)KMBaHUs OTHOLIEHUH ¢ KOJIJIETaMU B OYyIIIEM U CO3JJaHuUs OJIaronpUsTHOIO MUKPOKJIMMaTa B CBOEH COOCTBEHHOM ceMbe.

dopMUpOoBaHUE IIECHHOCTHOTO OTHOIIEHHUS K 3HAHUSAM KaK MHTEIUIEKTYaJIbHOMY pecypcy, o0ecreurBaromemMy Oyayliee yenoBeka, Kak pe3yabTaTy
KPOIIOTIIMBOIO, HO YBJIEKAaTEIbHOI0 Y4eOHOI 0 TpyIa.

@dopMupOBaHUE LIEHHOCTHOTO OTHOLIEHHS K KYJIbType KakK JyXOBHOMY OorarcTBy oOIIecTBa M Ba)KHOMY YCIIOBHMIO OIIYILEHHS YEJIIOBEKOM
IIOJIHOTBI IIPOKMBAEMOM KM3HHU, KOTOPOE al0T MY YTEHHE, My3blIKa, HCKYCCTBO, T€ATP, TBOPYECKOE CAMOBBIPAKECHHUE.

®opMHUpOBaHUE I[IEHHOCTHOIO OTHOILIEHUS K 3/I0pOBBIO KaK 3aJlorTy JOJTOM M aKTUBHOM KM3HU YEJOBEKA, €ro XOPOLIEro HacTPOEHUs U
ONITUMUCTUYHOIO B3I HA MUD.

dopMUpoOBaHUE LIEHHOCTHOTO OTHOIICHUS K OKPYXKAIOIIUM JIIO/ISIM Kak 0e3yCIOBHOM M aOCOIIOTHON IIEHHOCTH, KaK PaBHONPABHBIM COLIMATIBHBIM
napTHepaMm, ¢ KOTOPbIMU HEOOXOAMMO BBICTPauMBaTh J100pOKeNIaTeIbHbIE U B3aUMOIOJCPKUBAIOLINE OTHOIICHHUS, AOLIUE YEJIOBEKY PagoCTh
OOIIEHUS ¥ MO3BOJISIONINE H30eraTh YyBCTBA OJAMHOUECTBA.

dopMupoBaHUE IIEHHOCTHOTO OTHOLIEHUS K caMUM ce0e KaK XO031e€BaM CBOE€H CyJpObl, CaMOOMNPENENSIOMUMCI U CaMOpeaTn3yIoIUMCs
JUYHOCTSIM, OTBEUAIOIIIUM 32 CBOE COOCTBEHHOE Oy/yIIee.



1. TInanupyemblie pe3yJbTaThl 0CBOeHHsI Kypca «MaTeMaTnka: ajredépa u Ha4yaja aHajau3a, reoMeTpus» (0a30Bblil yPOBEHb)

1.1. IlnannpyeMble JIMYHOCTHBIE Pe3y/IbTaThl OCBOCHHMS y4eOHOro npeamera «MaremaTuka: ajaredpa u Hayajia aHaJIu3a, reOMeTpHUsD
(6a3oBbIit ypoBenb) (10 — 11 kiaccenl)

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00ydyaromuxcs K cede, K CBoeMY 3/10pPOBbI0, K IIO3HAHUIO ce0sl:

- OpHeHTalMsl o0yJaroIuXcs Ha JOCTHKEHHME JIMYHOTO CYacTbs, peald3alii0 MO3UTUBHBIX JKU3HEHHBIX MEPCIEKTUB, WHUIMATUBHOCTD,
KpPEaTUBHOCTb, TOTOBHOCTh M CHOCOOHOCTh K JINYHOCTHOMY CaMOOIIPEICJIEHUI0, CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTh KU3HEHHBIE TUIAHBI;

- TOTOBHOCTh U CHOCOOHOCTh OOecredyuTh cebe W CBOMM OJU3KMM JOCTOWHYIO KU3Hb B IIPOLIECCE CAMOCTOSITEIBHOW, TBOPUECKOW MU
OTBETCTBEHHOM! EATENbHOCTH;

- TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS K OTCTAMBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH
BbIpabaThIBaTh COOCTBEHHYIO MO3ULUIO IO OTHOIIEHUIO K OOIIECTBEHHO-MOJUTHYECKUM COOBITHSM IPOILIOr0 U HACTOSIIEr0 HAa OCHOBE OCO3HAHUS, U
OCMBICJICHHUSI UCTOPUH, lyXOBHBIX LICHHOCTEN U JOCTHKEHUM HAIIEH CTPaHbL;

- TOTOBHOCTb U CHOCOOHOCTH O0YYaromMXcsi K CaMOPa3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUU C OOILEUEIOBEYECKUMH LIEHHOCTSIMHU U
ujeagaMu ITpakJaHCKOIro 00IecTBa, HOTPEOHOCTh B (PU3UUECKOM CaMOCOBEPIIEHCTBOBAHUY, 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIIBHON J€SITEIbHOCTHIO;

- MPUHATHE U pean3alysi HEHHOCTEN 3J0pOoBOro U 6e30macHoro odpasa KU3HU, OEpEeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHUE K
COOCTBEHHOMY (PM3MUECKOMY M MCHUXOJIOTUIECKOMY 3/I0POBBIO;

- HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, yHOTPEOICHUS aJIKOTroJisl, HAPKOTHUKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOLIEeHNI oOyualommxcs kK Poccun kak kPoaune (OredecTBy):

- poccuiickast HIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUHMCKOM MIEHTUYHOCTH B MOJUKYIBTYPHOM COLMYME, YyBCTBO MPHUYACTHOCTU
K UCTOPUKO-KYJIbTYPHOM OOIIHOCTH pOCCUICKOI0 HapoAa U cynpoe Poccun, marpuorrsm, roTOBHOCTD K CITy>KeHUI0 OTE4ecTBY, €ro 3allluTe;

- YBaXEHUE K CBOEMY HaApOJy, YyBCTBO OTBETCTBEHHOCTH mepel PoauHoM, ropaocTu 3a cBoM Kpaii, cBoro PoauHy, npoiuioe u HacTosiee
MHOT'OHAI[MOHAJILHOTO Haposa Poccun, yBaskeHHe K rocy1apCTBEHHBIM CUMBOJIaM (repO, ¢uiar, F’MMH);

- (hopMHUpOBaHHE YBaXKEHUS K PYCCKOMY S3BIKYy Kak TOCyAapcTBEHHOMY s3bIKy Poccuiickoit denepaiuu, SBISIOMIEMYCS OCHOBOM
POCCHICKON MIEHTUYHOCTH U TJIaBHBIM (haKTOPOM HALMOHAIBHOTO CAaMOOIPEIeNICHHUS;

- BOCIIUTaHHME YBA)XXEHUS K KYJIbTYpE, sI3bIKaM, TpaJAuLUSIM U oObIuasiM HapooB, MpoxuBatoumx B Poccuiickoiit denepanuu.

JInuHOCTHBIE pe3yabTaThl B c)epe OTHOLICHNH 00yYAIOIMXCS K 3AKOHY, TOCYAapPCTBY M K IPasKIaHCKOMY 00LIeCTBY:

- IPaX/IaHCTBEHHOCTb, TpaXKJaHCKas MO3UIMS AaKTHMBHOIO M OTBETCTBEHHOI'O UYJI€Ha POCCHUHCKOTO O0OIeCTBa, OCO3HAIOIIEr0 CBOU
KOHCTUTYIIMOHHBIE TpaBa U OOS3aHHOCTH, YBaXKAIOUIETO 3aKOH M IPaBONOPSIOK, OCO3HAHHO MPUHHMMAIOIIETO TPaJWLMOHHBbIE HAI[MOHAJIbHBIE M
oO1ieyenoBeyecKrne T'yMaHUCTHYECKHUE U JeMOKPAaTHUYECKHE IEHHOCTH, TOTOBOTO K YYaCTHIO B OOLIECTBEHHOMN KHU3HMU;

- MpU3HAHUE HEOTUY)K/1aeMOCTH OCHOBHBIX TpaB U CBOOOJ Ye€IOBEKa, KOTOPbIE MPUHAJIEKAT KaXKIOMY OT POXKIEHUS, TOTOBHOCTh K
OCYILIECTBJICHUIO COOCTBEHHBIX MpaB M cBO0OJ 0e3 HapyllleHus MpaB, U CBOOOJ APYTUX JHIl, TOTOBHOCTh OTCTaMBaTh COOCTBEHHbIE MpaBa M CBOOOJbI

4esioBeKa M rpaKJaHUHA COTJIACHO OOILENpU3HAHHBIM IMPUHLIMIIAM M HOpMaM MEXIYHapOJHOTO MpaBa U B cooTBeTcTBUU ¢ KoncTutynueit Poccuiickoit
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Denepanyy, MpaBoBas U MOJIUTUYECKAs TPAMOTHOCTB;

- MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKH M OOIIECTBEHHOW INPaKTHKH, OCHOBAaHHOE Ha JWaiore
KYJIBTYp, @ TAK)KE PA3IUYHbIX (POPM OOLIECTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOETO0 MECTA B IOJUKYJIbTYPHOM MHUPE;

- MHTEpUOpU3ALUs LEHHOCTEH INEMOKpPAaTUU M COLMAIbHOM COJMIAPHOCTH, FOTOBHOCTH K JOTOBOPHOMY pPEryJUPOBaHUIO OTHOILIECHUN B
IpyIIIE UK COLMAIIBHON OpraHu3alyy;

- T'OTOBHOCTB 06yqa101unxc;1 K KOHCTPYKTUBHOMY Y4YaCTHIO B IIPUHATHU peH_IeHI/If/’I, 3aTparuBarOmux MUX IIpaBa U UHTCPEChbI, B TOM YUCJIC B
pa3nuyHbIX (hopMax OOIIECTBEHHON CaMOOpraHU3alMK, CAMOYIPABICHHS, OOIIECTBEHHO 3HAUNMOMN JEATEIbHOCTH;

- IIPUBEP)KEHHOCTh U/I€IM MHTEPHALIMOHAIM3MA, PY>KObl, paBEHCTBA, B3aUMOIIOMOIIM HAPOJIOB; BOCIIMTAHUE YBAXUTEIBHOIO OTHOLICHUS K
HallMOHAJIbHOMY JOCTOUHCTBY JIIOI[Cﬁ, HUX 9yBCTBaM, PCIIMT'MO3HbIM y6€)KI[eHI/I$IM;

- TOTOBHOCTh OOYyYaroIUXCs MPOTHUBOCTOATh HJICOJOTMM SKCTPEMH3Ma, HAIMOHAIM3Ma, KCEHO(POOMH; KOPPYNLUH; TUCKPUMHUHALMU IO
COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAJIHBIM IIPU3HAKAM U IPYI'MM HETaTUBHBIM COLIMAJILHBIM SBJICHUSM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4aIOIIMXCS € OKPYKAKIIUMU JIOJIbMU:

- HPAaBCTBEHHOE CO3HAHUE U IOBEJCHHE HAa OCHOBE YCBOEHHS OOIEYESIOBEYECKMX LIEHHOCTEH, TOJEpaHTHOTO CO3HAHUS M IOBEACHUS B
MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C JAPYIMMH JIIOJbMH, JOCTUraTh B HEM B3aMMOIOHUMAHHUsS, HAXOJUTh OOILUE LU U
COTPYIHHUYATH VISl UX JTOCTHIKEHUS;

- NPUHATHE TYMAHUCTHUYECKUX ILIEHHOCTEH, OCO3HAHHOE, YBaKUTEIBHOE M J100pOXKenaTeIbHOE OTHOIIEHHE K JIPYroMy 4YelOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO;

- CIIOCOOHOCTH K COIICPCIKUBAHNUIO U q)OpMI/IpOBaHI/Ie MMO3UTUBHOI'O OTHOUICHUA K JHOAAM, B TOM 4YHUCIIC K JIMOAaM C OI'paHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0pOBbSl U MHBAJIUIaM; OepeXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY M IMCHUXOJOTHYECKOMY 37J0POBBIO
OPYIUX JIIOJEH, yMEHUE OKa3bIBATh IIEPBYIO IIOMOIIIb;

- (¢bopMHpOBaHNE BBIPA)KEHHON B IOBEJCHUM HPABCTBEHHOM NO3MIMHM, B TOM YHCJIE CIOCOOHOCTH K CO3HaTelIbHOMY BBIOOpY a00pa,
HPABCTBEHHOI'O CO3HAHUS M MOBEJCHMS HAa OCHOBE YCBOEHHUs OOIEUETOBEYECKHX I[EHHOCTEH M HPABCTBEHHBIX YYBCTB (UECTH, JI0JITa, CIPABEAIMBOCTH,
MHJIOCEPIHS U JPYKETIO0Us);

- pa3BUTHE KOMIETEHIIUNA COTPYJHHUYECTBA CO CBEPCTHUKAMHM, JE€TbMH MJIQJIIET0 BO3pacTa, B3POCIbIMU B 00pa30BaTEIbHOM, 00IIECTBEHHO
MOJIE3HOU, Y4eOHO-HCCIe10BaTeNbCKON, MPOSKTHON U IPYTUX BUJIAX JESTEIbHOCTH.

JInuHoCTHBIE pe3yabTaThl B cdepe OTHOLICHUI 00y4aKOIIMXCS K OKPYKAKOIIEMy MUPY, *KHBOIl IPUPoO/Je, Xy10:KeCTBEHHOM KYJIbType:

- MHPOBO33PEHUE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAYMMOCTH HAyKH, TOTOBHOCTH K HAaYyYHO-TEXHHYECKOMY
TBOPYECTBY, BJIQJICHHE JOCTOBEPHOW MH(MOPMAITUEH O IEPEIOBHIX JOCTHKEHUSIX W OTKPBITHUSIX MUPOBOW M OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTD B
HAyYHBIX 3HaHUSAX 00 yCTpoicTBE MHpa U 00IIEeCTBa;

- TOTOBHOCTb U CIIOCOOHOCTh K 00Pa30BaHMIO, B TOM UYHUCIIE CaMOOOpPAa30BaHMIO, HA MPOTSKEHUU BCEH JKU3HU; CO3HATEIIbHOE OTHOLICHHE K

HENpephIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIENTHON MPOo(decCHOHAIbHON U 00LIECTBEHHOM 1€ATEIbHOCTH;
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- 9KOJIOTHYECKasi KyJIbTypa, OepeXHOe OTHOIICHUS K POAHOIM 3emiie, MPHUPOIHBIM OorarctBam Poccum u MHUpa; NOHUMaHWE BIMSHUS
COLIMAIbHO-?KOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOAHON M COI[UAIBHOM CpeJibl, OTBETCTBEHHOCTD 33 COCTOSIHUE MPUPOJIHBIX PECYPCOB; YMEHHUS
U HaBBIKM Pa3yMHOIO MPHUPOJOINOIb30BAHMS, HETEPHIUMOE OTHOILICHHE K JAEHCTBHUSAM, HMPUHOCSIIUM BpEJ IKOJIOTUU; MPUOOPETEHHUE OMBITa SKOJIOr0-
HAIPAaBIIEHHOM J1EATENbHOCTH; 3CTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTb K 3CTETHUECKOMY O0YCTPOICTBY COOCTBEHHOTO ObITA.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUI 00y4alONIUXCHA K CeMbe U POAUTEJSIM, B TOM YMCJIE MOATOTOBKA K CeMEHOM KU3HM:

— OTBETCTBEHHOE OTHOLIECHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOIO MPUHATUS LICHHOCTEH CEMEMHON KU3HH,

- MOJIOKUTEITBHBINA 00pa3 CeMbH, POJAUTEIHCTBA (OTIIOBCTBA M MATEPUHCTBA), HHTEPUOPU3ALUATPAAUIIMOHHBIX CEMEUHBIX [EHHOCTEH.

JIMYHOCTHBIE Pe3yJabTaThl B c(epe OTHOUIEHHS O00y4aIOIIMXCHA K TPyAy, B chepeconHaabHO-IKOHOMUYECKHX OTHOIIEHHI:

- yBaXkeHHe KO BceM (hopmaM cOOCTBEHHOCTH, TOTOBHOCTh K 3allIUTE CBOCH COOCTBEHHOCTH, OCO3HAHHBIN BBIOOP Oyaymieil npodeccun Kak
MyTh ¥ CIIOCO0 peayn3auyi COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB;

- TOTOBHOCTh OOYYaIOIIUXCS K TPYJOBOH MpodeccHOHANbHON AESITeNTbHOCTH KaK K BO3MOXHOCTH Yy4YacTHsl B PELICHUU JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIIEHAITMNOHATBHBIX MPOOJIEM;

- NOTPEOHOCTh TPYIUTHCS, YBAKCHHE K TPYAY H JIIOJSIM TPyJa, TPYAOBBIM JOCTHIKEHHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOIIICHHUE K Pa3HBIM BHJIAM TPYAOBOM JESITEIHHOCTH,

- T'OTOBHOCTB K CaMOO6CJ'IY)KI/IBaHI/IIO, BKJIOYas 06yqu1/Ie 1 BBIITOJIHEHUEC JOMAIITHUX 00sI13aHHOCTEMN.

JInuHOCTHBIE pe3yIbTaThl B chepe PU3NIECKOTO, MCUXOJOTHYECKOT0, COIHATLHOI0 M AKAEMHYECKOT0 0J1aronoIy4yusi 00y4arumxcsi:

— (buzmYecKoe, dMOIUOHATBHO-TICUXOJIOTHYECKOE, COLMAIbHOE OJIaromojlyune OOydJaromuxcs B JKU3HU 00pa30BaTEIbHOW OpraHu3alii,
OLIYIIIEHUE JI€TbMHU O€30MaCHOCTH U NICUXOJIOTMYECKOro KoMmpopTra, UHPOPMAIMOHHOM 0€301acHOCTH.

1.2. InanupyemMble MeTanpeAMeTHbIe Pe3yJbTAThl OCBOEHHs Y4eOHOr0 MpeaMeTa e pe3yJbTaThbl 0CBOeHHs y4eOHOro mpeamera «MaremaTuka:
ajreépa M Havaja aHaJu3a, reomeTpus» (6a3oBblii ypoBenb) (10 — 11 kiaacenr) (10 — 11 kaaccnl)
MeranpenmeTHbsle pe3ynbTaThl OCBOGHHUS NporpaMMmbl ydeOHoro mpeamera «Maremaruka: anreOpa W Hayaja aHalIW3a, TEOMETPHUS»
(6a30BsIit ypoBenb)» (10-11 kmaccsr) (10-11 kimacchl) mpeacTaBieHbl TpeMsl TPYITIAMU YHUBEPCAIbHBIX yueOHbIX nevicTBuid (Y'Y ]]).

— YMEHHE CaMOCTOSTENIBHO ONPENENATh LENU JESITENbHOCTH W COCTAaBIISATh IUIAHBI JIESTEIBHOCTH; CaMOCTOSTENBFHO OCYIIECTBISITh,
KOHTPOJIUPOBATh U KOPPEKTHPOBATh JEATECIBHOCTB; MCIIOIB30BATh BCE BO3MOXKHBIE PECYpPCHI IJISI JOCTHMIKEHUS TTOCTABJICHHBIX LENCH M peaar3aluu
IUIAHOB JICATEIbHOCTH; BRIOUPATh YCIICIIHBIC CTPATETHH B PA3JIMYHBIX CUTYAIIHSX;

- yMEHHE MPOAYKTHBHO OOIIAThCS U B3aUMOJACHCTBOBATh B MPOLIECCE COBMECTHOM JIESATEIBHOCTH, YIUTHIBATh IMO3UIMU JPYTHX YYaCTHHKOB
NesTeNbHOCTH, 3PPEKTUBHO pa3peniaTb KOH(QIHUKTEI,

- BJIaJICHHE HaBBIKAMHU II03HABATEIHHOW, Y4E€OHO-HCCIIEOBATENBCKON M TPOCKTHON esITeIhbHOCTH, HAaBBIKAMH pPa3pelIeHUs] MpoOIieM;
CIIOCOOHOCTH M TOTOBHOCTB K CAMOCTOSITEIILHOMY ITOMCKY METO/IOB PEIICHHUS MMPAKTUYECKUX 33124, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

- TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEIIHbHOMI I/IH(?I)OpMaI_[I/IOHHO-HOSHaBaTeJILHOfI JACATCIIBHOCTH, BKJIFOYAasA YMCHUC OPUCHTUPOBATHCA B
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Pa3IMYHBIX UCTOYHUKAX UHPOPMAINH, KPUTHUYECKH OLEHUBATh U HHTEPIPETUPOBATH MHPOPMAIIHIO, MOTYYAEMYIO U3 PA3IUYHBIX HCTOUYHUKOB;

YMEHHE HCIOJIb30BaTh CpelcTBa MH(OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TexHojoruii (mamee — WMKT) B pemieHMH KOTHUTHBHBIX,

KOMMYHHKATHBHBIX W OPraHU3allMOHHBLIX 3aAda4 C CO6J'IIOI[€HI/I6M Tpe6OBaHHﬁ OPrOHOMHKH, TCXHHUKH 6630HaCHOCTI/I, TMI'CHBI, pecypcoc6epe>I<eHI/I;I,

MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

HPaBCTBCHHBIX L[GHHOCTCFI;

cp

€JICTBA,

YMCHHEC OIIPCACIIATh HA3HAUCHUC U q)yHKL[I/II/I PA3JIMYHBIX COLUAJIBHBIX HHCTHUTYTOB;
YMCHHEC CaMOCTOATCIBbHO OLCHHMBATL W HNPHUHUMATL PCIICHHA, ONPCACIIANOINUC CTPATCTHIO IMOBCACHUSA, C y‘-IéTOM TpaXXJaHCKUX U

BJIaICHUC A3BIKOBBIMU CPE€ACTBAMH — YMCHUE SACHO, JIOTMYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3PpCHHs, UCII0JIB30BATh aICKBATHBIC A3BIKOBBIC

BJIaACHHUC HAaBbBIKaAMH IM03HABaTeNLHON pe(bJ'IeKCI/II/I KaK OCO3HaHHus COBCPIIACMbIX HeﬁCTBHﬁ " MBICJIMTCIIBHBIX ITPOLIECCOB, UX PE3YJIbTATOB

n OCHOBaHI/Iﬁ, I'paHUll CBOCTO 3HAHHWA N HC3HAHM A, HOBBIX ITO3HABATCIILHLIX 3a/la4 U CPCACTB UX JOCTUIKCHUA.

11

JlocTrxeHue MIaHUPYEMbIX METANpPEAMETHBIX pe3yJabTaToB OyneT o0ecredeHo peaau3alnueil IporpaMMbl pa3BUTHS YHUBEPCAIbHBIX yUEOHBIX
neiictBuil (manee YVYJI) depe3 coiepkaHue U BapUATHUBHbBIE CIIOCOOBI AESITEIBLHOCTH Ha BCEX YUEOHBIX INpEeAMETax, BKIIOYas Y4eOHbIH MpenmMer

«Marematukay.

B cepe pazBuTHus peryJIATHUBHBIX YHUBEPCAJbHBIX YU4eOHbIX JAeficTBUI

BbInycKHHK HAY4YHTCA:

Bbmycmum noayium 603MOX)NCHOCHIb HAYYUMbCA:

e IIeNIETONIaraHuI0, BKIIOYAas IIOCTAHOBKY HOBBIX IIeJiell, mpeoOpa3oBaHue
MPaKTUYECKON3a1aui B IO3HABATENIbHYIO;
®  CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIIOBUSA JOCTHI)KECHHS L€ Ha OCHOBE
y4éTa BBIICTICHHBIX YYHTEIEM OPHEHTUPOB JIEHCTBHS B HOBOM Y4YeOHOM
MaTtepuae;
IJIAHUPOBATH MMYTU AOCTUKEHUS 1IENIEH;
YCTaHABJIUBATh LIEJIEBbIC IPUOPUTETHI;
YMETb CaMOCTOSATEIIbHO KOHTPOJIUPOBATh CBOEBPEMS M YIIPABIISITh HM;
NPUHUMATH pEIeHNs B POOIEeMHONCUTYAIINN Ha OCHOBE IIEPErOBOPOB;
OCYILECTBIATh KOHCTAaTUPYIOUIUMI M NPEIBOCXMILAIOMNNA KOHTPOJIb I10
pe3yabpTaTy M MO CHOcoOy IeHCTBUS; aKTyalbHBI KOHTpPOJIb HA YpPOBHE
IIPOU3BOJIBHOI'O BHUMAHHSI;
® aJEKBaTHO CaMOCTOSTEIbHO OLIEHUMBAaThb IPABWIBHOCTH  BBINOJIHEHUS
JIEHCTBUSI M BHOCUTh HEOOXOJMMBbIE KOPPEKTHBEI B UCIIOJIHEHHE, KaK B KOHIIE
JICHCTBYSI, TaK U 110 XO/y €T0 pean3alum;
e OCHOBaM TIPOTHO3MPOBAHMS KaK MPEIBUACHHUA OyAymHUX COOBITUH U
pa3BUTHS IIpoLIECCA.

®  CaAMOCMOSIMENbHO CMABUMb HOBbLE YUeOHble Yelu U 3a0aiu;

®  IOCMPOEHUIO JHCUSHEHHBIX NAAHO8 80 BPEMEHHOU NePCneKmuee;

®  NpuU NAAHUPOBAHUU OOCMUIICEHUs Yelell CAMOCMOSIMENbHO, HOIHO U
A0CK6AMHO VHUMbIBAMbYCIIOBUSL U CPEOCMBA UX OOCHUNCCHUSL,

®  guldenamy albMePHAmMuUuHble CnocoObl OOCMUdICEHUST Yeau U 8bloupams
Haubonee ypGexmusHblil CHOCOO,

® OcHOBaM camopezynayuu 8 yueOHOU U NO3HABAMENbHOU OesIMEeNbHOCIU 8
Gopme 0co3HanHo20 YNpasnenus CeouUM NOBeOCHUEeM U OesimelbHOCMbIO,
HANPAsIeHHOU Ha O0CMUNICEHUE NOCNABICHHbIX Yelel,

®  Ocywecmenams NO3HABAMENbHYIO PeeKCUio 8 OMHOWEHUU OeliCIEUll No
Peutenuio YYUeOHbIX U NO3HABAMENbHBIX 300aY,

®  Q0eKeamHO  OYeHUBamv  O0OBLEKMUGHYIO  MPYOHOCMb KAk — Mepy
axmuuecko2o unu NPeonoaLaemMozo pacxood pecypcos HA peuleHue
3a0ayqu;

®  (0eKBAMHO OYCHUBAMb CE0U  BOZMONCHOCHIU — OOCTUICEHUS  UYeal
ONpedenéHHol  CNOJNCHOCMU 8 PA3IUYHBIX  Chepax CcamoCmosmenbHol
oesmenbHoOCmu;

®  OCHosam camopeyiayuu SIMOUUOHAIbHbIX COCI’I’IO}ZHMIZ,‘
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® npunazamv 8ojegvle YCUIUL U NPeodoaesams
MPYOHOCMU U NPENAMCMEUsL HA HYMU OOCTRUMICEHUS YeTel.

B cdepe pazBuTusi KOMMYHUKATHUBHBIX YHHBEPCAJIbHBIX Y4eOHbIX JAeCTBUI

BbInycKHMK HAY4YHTCA:

Bbll’lyCKHuK noJaydum 603MONHCHOCMb HAYUUMbCA:

®  YUNTHIBATh pPa3Hble MHEHHS M CTPEMHUTHCS K KOOPAWHALWHU Pa3UYHBIX
MO3HULIUI BCOTPYIHUYECTBE;

e (QopMmynupoBaTe COOCTBEHHOE MHEHHE U IO3ULMIO, apryMEHTHPOBaTb U
KOOPIMHHUPOBaTh €€ C TO3MIMSIMU HapTHEPOB B COTPYOHHYECTBE MpHU
BbIpabOTKe OOILEro pemeHrs B COBMECTHONACATENbHOCTH;

e YyCTaHaBIMBaThb M CPAaBHUBATh pa3HbIC TOYKH 3PEHUS,
NPUHUMATh PEILEHHS U JIeaTh BHIOOD;

® apPryMEHTHPOBaThb CBOIO TOYKY 3pEHHs, CIOPUTh M OTCTaWBaTh CBOIO
MTO3UIINIO HE BPaXKIEOHBIM ISl ONTIOHEHTOB 00pa3oM;

e 33/1aBaTh BONPOCH, HEOOXOAMMBIE JJisi OpraHU3alud
JESITEIbHOCTH U COTPYIHUYECTBA C MAPTHEPOM;

® OCYHIICCTBIISITh B3aWMHBIH KOHTPOJb M OKa3blBaTh B COTPYAHUYECTBE
HEOOXOANMYIO B3aUMOTIOMOIII;

® aJeKBaTHO HCIONB30BaTh PeYb ISl TUIAHUPOBAHUS W PETYISIUH CBOSH
JEeSITeIbHOCTH, PEIICHHUS Pa3IMYHBIXKOMMYHHUKATHBHBIX 33/1a4;

e  BIAJECTh YCTHOU U NUCBMEHHOU PEYbIO;

®  CTPOHUTH MOHOJIOTMYECKOE KOHTEKCTHOEBBICKA3bIBAHHE;

e OpraHM30BBIBAaTH W IUIAHUPOBATH Y4E€OHOE COTPYIHHUYECTBO C YUUTENIEM U
CBEpCTHHKAMH, OIpPEHeNsITh LeIM M (QYHKIUH YYaCTHHKOB, CIOCOOBI
B3aUMOJICUCTBHUS;

® TUTAHWUPOBATH OOIIUE CITOCOOBI PAOOTHI;

®  OCYIIECTBJISITh KOHTPOJIb, KOPPEKLHIO, OLEHKY ACHCTBUN HMapTHEPA, yMETh
yOexaaTh;

e pabotath B  TpyIIe yCTaHaBJUBaTh pabo4yre  OTHOIICHUS,

3¢ PEeKTUBHOCOTPYAHNYATE M CIIOCOOCTBOBATHIIPOYKTHBHOM KOOTIEpaIny;

® HHTErPUPOBAThCS B TPYIIy CBEPCTHUKOB M CTPOUTH MPOJIYKTUBHOE
B3aUMOJICHCTBUE CO CBEPCTHUKAMU H B3POCIIBIMU;

e OCHOBaM KOMMYHHMKAaTUBHOH peIeKCHH;

®  HCIOJBb30BaTh a/ICKBATHBIE SI3BIKOBBIE CPEICTBA Ui OTOOPa)KEHHS CBOMX
YyBCTB, MBICJICH, MOTHBOB U TIOTPEOHOCTEH;

e oroOpaxarh B peud (OomucaHue, OOBSICHEHHE) COAEPIKaHHUE COBEPIIAEMBIX
JEHCTBUI Kak B ()OpME I'POMKOW COIHAIM3UPOBAHHOW peuH, Tak ¥ B (opme
BHYTpPEHHEH peun.

pekae deMm

COOCTBEHHON

®  yuumulieamsv U KOOPOUHUPOBAMb OMIUYHbBIE OM COOCMBEEHHOU NO3UYUU
opyeux odeli 8 compyOHuYecmaee;

® yuumuleamv  pasHvle  MHEHUs U
COOCMBEHHYIO NOZUYUIO,

®  NOHUMAMb OMHOCUMENTbHOCMb MHEHUll U NO0X0008 K PeuleHuro
npooremol;

®  NPOOYKMUBHO pA3peuamsv KOHQIUKMbL HA
OCHOBe yuéma unmepecos u No3uyuil 6Cex Y4acmHuKo8, NOUCKA U OYeHKU
ANLMEPHAMUBHBIX CROCOD08 PA3PeUen s KOHPAUKMOE, 00208apUBaAmvbCs U
npuxooums K 00wWemMy peuenuio 8 COBMEeCmHOU O0esimeIbHOCY, 8 MoM
YUCAE 8 CUMYAYUU CIMOIKHOBEHUSL UHMEPECO8;

e Opamb Ha cebsi UHUYUAMUBY 8 OP2AHU3AYUU COBMECMHO20 OelCmeusl
(Oenosoe 1udepcmeo);

®  0Ka3blgamb NO00EPHCKY U cooelicmeue mem,
oocmudicerue yeau 8 COBMECMHOL 0eslmeabHOCIL

o Ocywecmsansimob — KOMMYHUKAMUBHYIO — peieKcuro  Kax
OCHOBAHUU COOCMBEHHBIX OeUCMBULL U Oelicmeull napmHuépPa;

® g npoyecce KOMMYHUKAYUU OOCMATNOYHO MOYHO, NOCIE008AMENbHO U
NOJIHO nepedasamsv NAPMHEPY HeoOX00UMYIO UHDOPMAYUIO KAK OPUESHIUD
0Jis1 ROCIMPOEHUs OetiCEUs];

e gcmynamv 8 Ouanoe, A MaAKdce Y4acmeosamv 8 KOLIEKMUSBHOM
06cyscoeHuu npobrem, yuacmeosams 8 OUCKYCCUU U apeyMeHmuposamy
CB80I0 RO3UYUIO, B]1A0ENb MOHOLOSUHECKOU U OUANOSUHECKOU (hopMamu pedu
8 COOMBEMCMBUU C 2PAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU
POOHO20 A3bIKA,

®  (C1e008amb  MOPATLHO-DMUYECKUM U HCUXOTIOSUHECKUM  NPUHYUNAM
00WeHUsL U COMPYOHUUECBA HA OCHOBE VBAICUMETbHO20 OMHOULEHUS] K
napmuépam, 6HUMAHUS K TUYHOCU OPY2020, a0exeamnozo
MEJNCIUYHOCIHO20 80CHPUSMUSL, 20MOBHOCIU AOCKEAMHO Peasuposams Ha
HYJ#HCObl OpYeUX, 8 YACMHOCMU OKA3bleAMb NOMOWDL U IMOYUOHATLHYIO
Nn000epIicKy — napmuépam 8 npoyecce OoCmudcenuss oowel — yeau
COBMECHOU 0esiMeNbHOCU,

® ycmpausams Iphexmughvlie epynnosvie 00CyI’COeHUs: U obecnevusams
00MeH 3HAHUAMU MeIICOY YNleHaMu 2pynnbl 0 NPUHAMUsL 3PHeKmueHbIX

uHmepecol u obocHosbleamb

on Koeo 3asucum

OCO3HAHUE
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COBMECTHbIX PeueHull

® 8 COBMECMHOU O0esAMenbHOCU YEMKO (HOpMYIUPO8ams yenu 2pynnvi u
N03601Mb €€ YUACHMHUKAM NPOSEISAMb COOCMEEHHYIO IHEPSUIO
OJ151 OOCMUIICEHUSL IMUX Yelell.

B ctbepe PAa3BUTHUA NTO3HABATEC/IbHBIX YHUBEPCAJBHBIX y‘leﬁHbIX JelCcTBUIl

BbInycKHHK HAY4YHTCH:

BbInyCKHHK NOJYYUT BO3MOKHOCTb HAYYUThCH:

OcHOBaM peanu3alui MPOEKTHO-NCCIIEIOBATEIHCKON A TeTFHOCTH;
TIPOBOIUTH HAOIIOJCHNE U IKCHEPUMEHT MOAPYKOBOJACTBOM yUUTEIIS;
OCyIIeCTBIATh PACIINPEHHBIN TTONUCK

nHGOPMAIH C NCTIOIB30BAaHUEM pecypcoBOMOIMOTEK U cetn HTepHeT;

CO03/1aBaTh U MPeoOPa30BBIBATH MOEIH UCXEMBI ISl pEIICHHS 331ay;

OcymecTBIATh BEIOOP Hanboneed(hPEeKTHBHBIX CIIOCOOOB pemIeHNs 3a1a9 B
3aBHUCHMOCTH OT KOHKPETHBIX yCIIOBHIA;

JIaBaTh OMpeeNieHNe TIOHATHSM;

YCTaHaBJIUBATh MPUYIHMHHO-CJICACTBCHHBICCBA3U,

OCYIIECTBIIATh JIOTHYECKYIO OIEPali0 YCTAHOBICHHS POJOBHIOBBIX
OTHOIIICHUH;

00001IaTh TOHSATHS — OCYIIECTBIIATH JOTHYECKYIO OMEPALUIo Mepexoia OT
BUIOBBIX IPHU3HAKOB K pOAOBOMY MOHATUIO, OT MMOHATHA ¢ MCHBIINM O6’LéMOM
K IIOHSATHIO C OOJIBIINM 00BEMOM;

OCYIIECTBIIATh CPaBHEHHE, CEPHAIIUIO M KIACCU(PUKAIINIO, CAMOCTOSITEIBHO
BEIOWpasi OCHOBAHUS U KPUTEPHH IS YKa3aHHBIX JIOTUMECKHX OIIePAIINii;

CTPOUTH KJIaCCUDHUKAIIUIO HA OCHOBEOTPHUIIAHUS;

CTPOUTHh  JIOTHYECKOE  pacCyXKJIEHHE, BKIOYAOIIEe
MIPUYUHHO- CJIEICTBEHHBIX CBSI3€Eil;

OOBSICHATH SABJICHUS, IPOUECCHI, CBA3W U OTHOLICHUS, BBIABISICMBIC B XO/JC
UCCIIE/IOBAHUS;

OCHOBaM O3HAKOMHTEIHHOTO, M3YYarollero, yCBAaNBAIOMIET0 U TOUCKOBOTO
YTCHHS,

CTPYKTYpUpPOBaTh TEKCTHI, BKJIOYAas YMEHHE BBIICIATH TIJIaBHOE U
BTOPOCTENIEHHOE, TJIaBHYIO M0 TEKCTa, BBICTPaMBaTh MOCIEIOBATEIHLHOCTD
OITMCHIBAEMBIX COOBITHIA;

pabotarh ¢ MmeradopaMud — IOHUMATh NIEPEHOCHBIH CMBICI BBIPAXKCHUIH,
MOHUMATh M YMOTPEONATH OOOpPOTHI pedr, TIOCTPOCHHBIE Ha CKPBITOM
YHOJ00JIEHNH, 00pa3HOM CONMKEHUH
CJIOB.

YCTAHOBJICHUC

® OCHOBaM pedlICKCHBHOTO YTCHHS,

®  CTaBUTH NPOOJIEMY, APTYMEHTHPOBAThH CEAKTYAIBHOCTS;

®  CaMOCTOSTEIBHO MPOBOJAUTH HCCIICOBAHHE HAOCHOBE MPHUMEHEHUS
METOA0B HAOIOAEHUSI U
JKCIICPUMECHTA,;

®  BBIJIBUTaTh THUIOTE3bI O CBSA3SIX M 3aKOHOMEPHOCTSX COOBITHH, MPOIECCOB,
00BEKTOB;

L] OpFaHI/ISOBI)IBaTI) HCCIICO0BAHUC C LICJIBIO HpOBCpKI/I THUIIOTE3,

e JleNiaTh YMO3aKIIOYEHUsS (MHIYKTHBHOE W TI0 aHAJOTMH) W BBIBOJABI HA
OCHOBC apFYMCHTa]_[I/II/I.




1.3. Ilnanupyemblie MpeIMeTHbIE Pe3yJbTATHI OCBOEHHsI yueOHOro mpeamera «MaremaTHka: ajrefpa W Hayaja aHAIM3a, FEOMETPHS»
(6azoBblii ypoBenn)» (10-11 kiaacenn) (10 — 11 kiacenr)

ba3oBblii ypoBeHb «IIpo6eMHO-QyHKIIHOHAIBLHBIE PE3YJIbTATHD)

Pasnen BbINyCKHUK HAYYHTCH Boinycknuk nonyuum 603M03HCHOCHIb HAYHUMbCA
Iean ocBoenus | — Jnst HCTIOJIB30BAHUS B TIOBCEAHEBHOW JKU3HU U - Hna pazeumusi mvluinenus, UCNOIb306AHUA 8 NOBCEOHEGHOU
npeamera o0ecrneyeHns BO3MOXHOCTH YCIIEIIHOTI'O ITPOJOIKEHHUS JHCUBHU U 0Decneuenus B03MONCHOCMU YCHEUWHO20 NPOOOIHCEHUS.
00pa30BaHus 110 CNIEHUATBHOCTSAM, HE CBSI3aHHBIM C 006pazo6anusl o CNeyuarbHOCMAM, He CEA3AHHbIM C NPUKIAOHbIM
HNPUKIaIHBIM HCIIOJIb30BAHUEM MAaTEMATUKHA UCNONb308AHUEM MAMEMAMUKU

TpebGoBanus K pe3yjbTaTam

JIEeMEeHTBI — OmnepupoBarh Ha 06a30BoM ypoBHel moHsTHAMU: | — Onepupoéamv2 ~ nOHAMUAMU.  KOHEUYHOE  MHOICECMEBO,
TeOpUH KOHEYHOE MHOXECTBO, JNIEMEHT MHOXECTBA, | DIeMEHmM  MHONCeCmBd,  NOOMHOJCECmeo,  nepeceyeHue U
MHOKeCTB 1 IOJMHOXECTBO,  IEPeceYeHne U OOBEAMHEHUE | 00beOUHeHUe MHONCECIE, YUCLO8ble MHONCECEA HA KOOPOUHAMHOLL
MaTeMATH4Y€CK | MHOXKECTB, YHMCIIOBBIE MHOXKECTBA HAa KOOPAWHATHOW | NPAMOU, OMpe30K, UHMepP8an, NOJIYUHMEPSAL, NPOMENCYMOK C
0if JIOTUKH IPSIMOiA, OTPE30K, HHTEPBAL; 8bLIKONIOMOU MOYKOU, epaguueckoe npedcmasienue MHOMCeCm8 Ha

- OIepUpoBaTh Ha 0A30BOM YPOBHE IOHATHIMHU: | KOOPOUHAMHOU NIOCKOCIIU;

yTBEpXKJEHHE, OTPHULIAHHE YTBEPXKICHUS, UCTUHHBIE U | —0Nepuposamsv NOHAMUAMU. YMEEPHCOEHUEe, OMPUYAHUE
JIOKHBIE YTBEP)KICHUS, NMPUYMHA, CIIEACTBHE, YaCTHBIN | ymMeepitcOeHus, UCMUHHbLE U TONHCHbIE YINGEPIHCOEHUs, NPUYUNA,
cilyuait o0IIero yTBepK/IeHus, KOHTPIIPUMED; crnedcmeue, Yacmmublil CIy4ai oowe2o Ymeepicoe s,

- HaXO/JUTh TIepecedeHre W OOBEAMHEHHE [BYX | KOHmMpnpumep,

MHOXXECTB, HPEACTABICHHBIX Ipa)UUecKH Ha YUCIOBOH | —nposepsamb NpuHAOIEeHCHOCb INeMEHMA MHONCECBY,
pSMOIf; —HAxo0umn nepeceyenue u 00veOUHeHUe MHONCECME, 8 MOM YUCTe
- CTPOWUTh Ha YHUCIIOBOW NPSMOH IOJAMHOMKECTBO | NPeOCmAasIenHbIX epaApuyecKu Ha YUCI080U NPAMOU U HA
YHUCIOBOTO  MHOXKECTBA,  3aJaHHOE  HPOCTEHIINMH | KOOPOUHAMHOU NIOCKOCIU,

YCIIOBUSIMU; —nposooums 00Kazamenbhvle paccytcoeHus 0 000CHOBAHUSL
- pacro3HaBaTh JIOKHBIC YTBEPKICHHS, OMIUOKU B | UCTHUHHOCU YIMBEPHCOCHU.

pacCykIeHHsAX, B TOM 4YHCIE€ C MCHOJIb30BAaHUEM | B nogceonesHol JHcusHy u npu usyuenuu Opyux npeomMemos.

KOHTPIIPUMEPOB. —UCNONIL308AMb YUCIOBbLE MHONMCECMBA HA KOOPOUHAMHOU NPAMOU U
B 1noBCEOHEBHON JKU3HM M IIPU U3YYEHUM JPYTUX | HA KOOPOUHAMHOU NIOCKOCMU OJisl ONUCAHUS PEANbHbIX NPOUECCO8 U
MPEMETOB: SGNEeHUl,;

! 31ech 1 fanee: pacio3HABATH KOHKPETHBIE IPHMEPbI OOIIMX MOHATHIA 110 XapaKTEPHBIM MPHU3HAKAM, BBITIONHATh ICHCTBHS B COOTBETCTBHM C OMPEIETCHHEM U IIPOCTEHIIMMH CBOACTBAMH MOHSATHI, KOHKPETH3HPOBATH IPUMEPAMU
0OIIKE TTOHATHS.
2 3/1ech U Jalee; 3HATH ONpEEIeH e IOHATHS, yMETh IIOSCHATh €ro CMBICI, yMETh HCIIOIb30BATh IIOHATHE M €0 CBOICTBA IPH IPOBEICHHH PACCyICHHUIT, PEIICHHH 3a1ad.
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- HCIIOJIB30BAaTh  YHCIOBBIE  MHOXKECTBA  Ha
KOOPJAMHATHOM TIPSIMOM JUIs ONUCAaHUS  PEAIBHBIX
IIPOLIECCOB U SIBJICHUM;

- IIPOBOJUTH  JIOTUYECKHE  PACCyKIEHUs B

CUTyalusXx HOBCGI[HCBHOﬁ KU3HHU

—Npo8OOUMb O0KA3AMENbHBIE PACCYHCOCHUSL 8 CUMYAYUAX
NOBCEOHEeBHOU JHCU3HU, NPU PEUeHUU 3a0ay U3 OpPY2Ux npeomemos

Yuciaa n
BbIpasKeHM I

- OnepupoBarh Ha 0a30BOM YpPOBHE MOHSTHSIMHU:
[[EJI0€ YUCJIO, JEIIMMOCTh YHCell, OOBIKHOBEHHAs! JIPOOH,
JeCITUIHAS pOOb, palnroHaIbHOE YHUCJIO,
npuOIM>KEHHOE  3HAYEHWE  YHWCia, 4acTh,  JI0J,
OTHOIIICHUE, TPOIEHT, IOBHIIICHUE W TOHIKEHHUE Ha
3aJIaHHOE YUCJIO TIPOIICHTOB, MaCIITa0;

- OlepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMU:
jgorapuM UHcIa, TPUTOHOMETpPUYECKAS OKPYKHOCTb,
rpajycHas Mepa yria, BeJIWYMHA yrjia, 3aJaHHOTO
TOYKOW Ha TPUTOHOMETPHUECKON OKPYXKHOCTH, CHUHYC,
KOCHHYC, TaHI€HC M KOTAaHI€HC YIJIOB, HMEIOIIUX
MIPOU3BOJIBHYIO BETUYHHY;

- BBIMIOJIHATE ~ apUPMETHYEeCKHe  JCUCTBUS  C
LEJIbIMHA ¥ PAllOHAIIbHBIMY YHCIIAMU;
- BBIIIOJIHATH HECJIOKHBIE npeoOpa3oBaHus

YUCJIOBBIX BBIPAKEHUM, COAEPKALIUX CTENEHU 4YHUCe,
700 KOPHU U3 Ynce, 0o orapudmsl Yucer;

- CpaBHMBATh pallOHAJIbHBIE YHCIa MEXKIY CO00ii;
- OLICHMBAaTh M CpPaBHUBATH C pPallMOHAIBbHBIMU
YUCIIaMH 3HAQYEHUsl LEJIbIX CTENEHEH 4YHhCell, KOpPHEH
HATYpaJIbHOM CTENeHM W3 4YHCes, JOrapu(MOB UHCEN B
MPOCTHIX CITydasiX;

- n300paxkaTb TOYKAMU Ha YHUCIOBOH MpPsIMOMN
LieJIble U palMOHAJIbHBIC YUCIIA,
- n300paxkaTb TOYKAMU Ha YHUCIOBOH MpsIMOMN

LEJIble CTETNEHN YHUCENl, KOPHU HATypaJIbHOM CTENEHU W3
YHCe, JIOTapu(MbI YUCEN B IPOCTHIX CIydasx;

- BBITIOJIHATh HECJIOXKHBIE MPEoOPa30BaHUsI IIEJIbIX
U 1poOHO-palIMOHATIbHBIX OYKBEHHBIX BBIPAXKEHUM;

- BBIP@XKaTh B MPOCTEHUIINX CIIydasX U3 PaBEHCTBA

- C60000HO  onepuposamv  NOHAMUAMU:  Yeloe  UYUCIO,
oenumocms  uucel, 00ObIKHOGeHHAs OpoOb, Oecamuynas Opoob,
PAYUOHATbHOE YUCTO, NPUOTUNCEHHOE 3HAUEHUe YUCAA, YACTb, O0JIA,
OMHOWEHUe, NPOYeHm, NOGblUleHUe U NOHUJICEHUe HA 3A0aHHOe
YUCTIO NPOYEHMO8, MACUMAD;

- npUBOOUMs NpuMepbl Yuceil ¢ 3A0AHHLIMU CEOUCBAMU
oeaumocmu;

- onepuposams NOHAMUAMU.: nocapughm yucaa,
MPUCOHOMEMPUUECKASL OKPYICHOCMb, PAOUAHHAS U 2PAOYCHASL MepPa
yena, eluduna yend, 3a0aHH020 MOYKOU HA MPUSOHOMEMPU4eCcKoll
OKPYJCHOCMU, CUHYC, KOCUHYC, MAHSEHC U KOMAHSEHC Y208,
UMEIOWUX NPOU3BOILHYIO BEIUYUHY, YUCILA € U T,

- BbINOIHAMb ApUpMemuyecKue Oelicmsus, couemas yCmmuble u
NUCbMEHHbLEe npuemsl, NPUMEHSISL npu Heobxooumocmu
BLIYUCTUMENbHBLE YCMPOUCMEA,

- HAxXo0umbv 3HAYeHUsi KOPHSI HAMYPAIbHOU CIMeneHu, cnmenenu
C PAyUOHANbHLIM NOKA3amenem, Ja02apu@mda, UCNOIb3YL Npu
HEoOX00UMOCMU 8bIYUCTUMEIbHBLE YCIMPOUCMBA,

- NOIb306AMBC OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

- npooouUmMb N0 U3BECMHbIM — OopMynam U  NPABULAM
npeobpazoeanuust OYKEEHHLIX GbIPANCEHUL, BKIIOUAIOWUX CMENeHlU,
KOPHU, 102apupmvl U mpucoHomMempuiecKue QyHKyuu,

- HAxXooums 3HAYEHUs. YUCIO08bIX U OYKBEHHLIX BblpAdiCeHULl,
ocyuecmaensis Heobxooumvie NOOCMAHOBKU U NPeodPA308aHU,

- uz0bpaxdcamov  cXemMamuyecku Yeoua, GeiuyuUHd KOMOpOo2o
BbIPAdICEHA 8 2PAOYCAX UNU PAOUAHAX,

- UCNONb306aMb NPU peuleHuu 3a0a4y mabauyHvle 3HAYEHUS
MPUSOHOMEMPUYECKUX DYHKYULL VeNl08;

- BLINOIHAMbL NEPesod GeIUUUHbL Yeld U3 PAOUAHHOU Mepbl 8
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OJIHY IIEPEMEHHYIO Yepe3 APYTHUE;

- BBIUHACIATL B IPOCTBIX CIIydasX 3HAYCHUs
YHUCJIOBBIX U OYKBEHHBIX BBIPKEHHUH, OCYIIECTBIIS
He00XO0IUMBbIE [IOJICTAHOBKYU U peo0pa3oBaHus;

- n300pakaTh CXEMAaTU4YEeCKU yroj, BEJIUYMHA
KOTOpOTO BBIPAKEHA B Ipasycax;

- OLICHMBATh 3HAaKM CHHYCa, KOCHHYCA, TAHIEHCA,
KOTaHI'€HCA KOHKPETHBIX yIJIOB.

B noBcenHEBHOM XKU3HM WM INPU H3YYECHHUH JPYTUX
y4€OHBIX IIPEMETOB:

- BBIIIOJIHATh BBIUMCIICHUS IpPU PELIEHUH 3a7ad
IIPAKTUYECKOI0 XapaKTepa;

- BBITIOJIHATh IIPaKTUYECKHE pacueTsl c
UCIOJIb30BAaHUEM IIPU  HEOOXOAMMOCTH  CIIPABOYHBIX
MaTepUajoB U BbIUUCIUTEIbHBIX YCTPOUCTB;

- COOTHOCHTH peayibHbIE BEJIMYMHBI,
XapaKTEePUCTUKH OOBEKTOB OKPYXAIOIIEro MUpa C HUX
KOHKPETHBIMU YHCIJIOBBIMU 3HAYEHUSIMU;

- HCII0JIb30BATh METO/IbI OKpYIJIEHUS,
OpUOJIMKEHUS U IPUKUIKY TPU PELICHUN MPaKTHYECKUX
3a/1a4 MOBCEAHEBHOU KU3HU

2paodycHyro u 06pamHo.

B noseceomeenoll oicusHu U Npu  U3VHeHuu Opyeux y4yeOHvlX
npeomemos:

- BbINOIHAMY OCUCMBUS C YUCTOBBIMU OAHHBIMU NPU PeUleHUU
3a0ay NPAKMu4ecKo2o Xapakmepa u 3a0ay u3 paziuyHulx oonacmei
3HAHUL, UCNONIL3YS NPU HEOOXOOUMOCIU CNPABOYUHbIE MAMEPUALb] U
BbIUUCIUMENbHBIE YCIPOUCEA,

- oyeHusamv, CpASHUEAMb U UCNOIb306AMb NPU  pPeuleHUU
NpaKmu4eckux 3a0ay 4Yuciogvle 3HAYEHUS PeanlbHblX BelUYUH,
KOHKDEemHble YUCL08ble XapaKmepucmurku 00beKmos OKpy#canue2o
mupa

YpaBHeHnus u
HEPABEHCTBA

- Pemiath nuHelHbIE YpaBHCHHS M HEPaBEHCTBA,
KBaJIpaTHbIE YPaBHEHUS;

- pemiats jorapudmMuueckre ypaBHeHus Buaa log a
(bx + ¢) = d u mpocreiimue HepaBeHcTBa BHaa l0g a X <
d;

- peliath mokasarelbHble YpaBHEHHs, Buaa abx+c=
d (rme d MOXHO NpEACTaBUTH B BHIE CTCIEHU C
OCHOBAaHMEM ) U MPOCTEHIINEe HepaBeHCTBa BUaa ax < d
(rme d MOXHO TIPEACTaBUTh B BHJIE CTEMEHH C
OCHOBaHHEM a);.

- NPUBOIUTH  HECKOIBKO  MPUMEPOB  KOpHEH
MPOCTEHIIIET0 TPUTOHOMETPUUECKOTO YpPaBHEHHS BHIA:
sin X =4, cos X = a, tg X = a, Ctg X = a, rae a — TabauuHOe
3HAYE€HHE  COOTBETCTBYIOIIEH  TPHUTOHOMETPHUYECKOM

- Pewamp PAayuoHaIbHble, nokazamevHule u
Jnocapugmuyeckue  ypaemeHuss U  HeEpAGeHCmMEd, Nnpocmeliuiue
UPPAYUOHAIbHBIE U MPULOHOMEMPUYECKUE YPAGHEHUsl, HEPABEHCEA
U ux cucmemol,

- UCNONBb3068AMb MEeMOObl peuleHuss YPAGHeHUll: npusedeHue K
8UOY «NPOU3BEOEHUE DABHO HYNI0» UIU «YACMHOE PAGHO HYJION,
3aMeHa NePeMeHHbIX,

- UCNONb306AMb  MemoO  UHMepP8anoe  Oisl  peuleHus
HepaseHcms,
- UCnonwb308ame  epaguueckuilt. Memoo O0as NPUOIUNCEHHO2O

PpeweHus: ypasHeHUll U HepageHCms;
- uzobpaxcamv  Ha4  MPUSOHOMEMPUUECKOT
MHOJHCECMBO — peueHUull  NpoCmeuux
VDaBHeHUll U HEPABEHCME,

OKpYJHCHOCIU
MPUSOHOMEMPUUECKUX
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GyHKIHH.
B noBcenHEBHOW JKM3HM W TPU HU3YYEHUH JAPYTUX

IIPEIMETOB:

- COCTaBJATh M pElIaTh YPaBHEHHS U CHCTEMBbI
YpaBHEHUU MpU PEIICHUU HECIOXKHBIX MPAKTUYECKUX
3a1a4y

— 8LINOIHAML  OMOOP KOpHell YPAasHeHutl uiu peuleHull
HEepaseHcms 6 COOMEemcmsul ¢ OONOIHUMENbHbIMU YCI08UAMU U
02PAHUYEHUSMU.

B noeceomesnoti ocusHu u  npu  uzyuenuu Opy2ux yyeOHvlX
npeomemos:

- COCMasnams U peuwams ypaeHeHus, CUCmembvl YPagHeHUll U
HepaseHcmaa npu peuleHul 3a0ay Opy2ux y4eOHvix npeomemos;

- UCNONb308aMb YPABHEHUS U HEPABEHCMEA OJisi NOCMPOEHUsL U
UCCIe008aHUsl NPOCMEUUUX MAMEMAMUYECKUX MOOenell peanlbHblX
cumyayuil Uiy NPUKIAOHbIX 3a0ay;

- yMemb  UHMePNpemuposams  NOJYYEHHbI NpU  peuleHuu
VPaBHeHUs, HepaBeHCMBa WU CUCTHEMbl Pe3VIbMam, OYeHUBAMb €20
npasoonoooodue 8 KOHmMeKcme 3a0AHHOU PealbHOU CUmyayuu uiu
NPUKIAOHOU 3a0a4u

DOyHKIUH

- OmnepupoBarh Ha 0a30BOM YpOBHE IOHSTUSMHU:
3aBUCUMOCTb BEJIMYMH, (QYHKLHS, apIyMEHT U 3HAYCHHE
¢GyHKIMH, 00JIACTh OTPENIEICHUSI 1 MHOXKECTBO 3HAYCHU I
byHKIMH, rpa@uK 3aBUCUMOCTH, TpaduK GYHKIIUU, HYIIH
(GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHHE
Ha YHCJIOBOM IIPOMEXYTKE, yOBbIBaHME Ha YHCIOBOM
POMEXKYTKE, HanOoJbllee M HauMEHbIIEee 3HaueHUe
(GYHKLIMM Ha YHUCIOBOM NPOMEXKYTKE, MEepPHUOIHUYEcKast
GyHKIMS, IEPUOT;

- ornepupoBaTh Ha 0a30BOM YpOBHE MOHSTUSMHU:
npsMass ¥ oOpaTHas IMPONOPIHOHAIBHOCTh JIMHEIHAs,
KBaJpaTUyHasi, JorapudMuyeckas U IOKa3aTeabHas
(byHKLIUU, TPUTOHOMETpUUYECKUE (PYHKIINH;

- pacrno3HaBaTh IpaUKH JIEMEHTaPHbBIX (YHKIIMM:
npsiMOK W 0OpaTHOW MPONMOPLHUOHATBHOCTH, JTUHEHHOM,
KBaJPaTUYHOM, JIorapu(MUUEeCKOil U IOKazaTelbHON
GyHKIMH, TPUTOHOMETPUYECKUX (YHKIHII;

- COOTHOCHUTH TpaUKU 3JIEMEHTAPHBIX (PYHKIUIL:
npsMOil U 0OpaTHOM NMPONMOPIIMOHATBHOCTH, JTUHEHHOM,
KBaJIpaTUYHOM, JorapuMUYecKol U mOKa3aTeIbHON
byHKUINH, TPUTOHOMETPUUYECKHUX byHKUIMI c

— Onepuposams NOHAMUAMU. 3A8UCUMOCb BEIUYUH, DVHKYUS,
apeymenm u 3HaueHue @yHKyuu, obracmv onpeoeieHus U
MHOJHCECBO 3HAYEHUNl (YHKYUU, 2pauKk 3a8uUcumocmu, 2pagux
@yHKyuu, Hyau  QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
803pacmanue Ha 4YUCI080M NPOMEdNCYmKe, YObleanue Ha YUCI080M
npomesicymke, Haubonbulee U HauMeHvllee 3HAYeHUe QYHKYuu Ha
YUCTIOB0M NPOMEdCYmKe, Nepuooudeckas QyHKyus, nepuoo, 4emuast
U HeyemHas QyHKYuuU;

- onepupoeamv — NOHAMUAMU: — HNpAMas U obpamuas
NPONOPYUOHATILHOCTb, JIUHeUHas, Keaopamu4nas,
Jlo2apugmuyeckas u noxazamenvHas @yukyuu,

mpuzoHomMempuieckue yHKyuu,

- onpeodensimos 3HAYEHUe QYHKYUU NO 3HAYEHUIO apeyMeHma
NpU PaA3IUYHLIX CNOCO0AX 3A0aHUsL DYHKYUU,

- Ccmpoums epapuKu u3yueHHbIX QYHKYULL,

- onuceleamsv NO 2pa@uKky u 8 NPOCMeNwUx Ciyyasx no
Gopmyne nogedenue u ceoucmea yHKYuu, HAXo0UmMvb no 2paguxy
@yHKYuU HauboILUIUE U HAUMEHbULUE 3HAYECHUSL,

— cmpoums  3CKU3  epaguxa @yHKyuu, yoosiemeopsiouel
npugeoeHHoMy Habopy yeaosutl (npomesicymku
803pacmanus/yovi6anus, 3HaveHue @YHKyuu 6 3a0aHHOU MOuKe,
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(dopMynaMu, KOTOPIMU OHU 33JIaHBI;

- HaxOJUTh MO TpaduKy NPUONMKEHHO 3HAYCHUS
(YHKLUU B 33/1aHHBIX TOUKAX;

— ompeneNaTh Mo rpaduKky CBOWCTBA (QYHKUIUHU
(HynM, HPOMEXYTKHM 3HAKOIOCTOSIHCTBA, IPOMEKYTKU
MOHOTOHHOCTH, HauOOJIbIINE U HAUMEHbILINE 3HAUCHHS U
T.IL);

- CTPOUTH ACKH3 rpadguka byHKIHH,
YIIOBJIETBOPSIONIEH NPUBEICHHOMY Ha0Opy YCIIOBHiA
(mpoMexXyTKH BoO3pacTaHus / yObIBaHHs, 3HAa4YCHHE
(GYHKIMH B 33JaHHON TOYKE, TOYKU SKCTPEMYMOB U T.J1.).
B noBceaHEBHOM JKM3HM M HpU HM3YYEHUH JAPYTHX
IPEIMETOB:

- OIpeNiesIATh MO TpaduKaM CBOMCTBA peasbHBIX
IOpolleccoOB M 3aBUCUMOCTed  (HauOosplive U
HAaUMEHbBIINE 3HAYEHMs, IPOMEXKYTKH BO3pacTaHus U
yOBbIBaHHUs, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA U T.I1.);

- UHTEPIIPETUPOBaThL  CBOMCTBA B  KOHTEKCTE
KOHKPETHOM IIPAKTUYECKON CUTYyaIluu

MOYKU IKCMPEMYMOB, ACUMNMOMDbL, HYAU QYHKYUU U M.0.);

- pewiams  ypasHeHus, npocmeuwue Cucmemvl YpasHeHull,
UCNONIL3YS CBOUCMEA PYHKYULL U UX 2PAPUKOS.

B nosceomesnoil oicusnu u  npu  usyuyeHuu Opyeux y4yeOHbIX
npeomemos:

- onpeoensms No 2pagpukam U UCHONb308aMb Ol pPelleHUs
NPUKTIAOHBIX 3A0a4 C8OUCMBA PealbHblX NPOYeCccos U 3a8UcCUMocmel
(Haubonvbuue u HauMeHbUUe 3HAYEeHUsl, NPOMENICYMKU 803PACMAHUSL
u  yoviganus  QYHKYUU,  NPOMENCYMKU  3HAKONOCMOSAHCMEA,
acumMnmomol, nepuoo u m.n.);

- UHMEPNPemuposams COUCMEA 6 KOHMEKCme KOHKPEemHOU
NPAKMUYECKOU CUMYAYUL,

- onpedensims no epaguxkam npocmeuuiue XapaKmepucmuxu
nepuoouUYecKuUx npoyecco8 6 Ouono2uu, dKOHOMUKe, MY3biKe,
paouocssazu u op. (amniumyoa, nepuoo u m.n.)

JJIeMEeHThbI
MATEMATHYECK
0ro aHaJIu3a

- OmnepupoBarh Ha 0a30BOM YpOBHE MOHSTHSMHU:
npou3Bo/iHas (YHKIMU B TOUKE, KacaTesbHas K rpaduky
GyHKIMH, TPpOU3BOIHAS (QYHKIINH;

- OTIpeNIeNIATh 3HAYeHUE MPOU3BOJHON (YHKLIUHU B
TOYKE IO M300paXEHUIO KacaTelbHOM K rpaduky,
IIPOBEICHHON B 3TOH TOUKE;

- pelars HECIOXKHBIE 3aJaud Ha IPUMEHEHHE
CBSI3M MEXy IPOMEXYTKaMH MOHOTOHHOCTH U TOUYKaMH
OKCTpeMyMa  (QYHKIIMHA, C OJHOHM  CTOPOHBI, |
IIPOMEXYTKAMHU 3HAKOIIOCTOSIHCTBA u HYJISIMU
MIPOU3BOTHON 3TON (QYHKIIUU — C APYTOM.

B mnoBcegHeBHOW JKM3HM W IpPU H3YYEHHHM JPYIHX
PEIMETOB:

- NOJB3ysICh TrpauKaMu, CpaBHHBATh CKOPOCTH
BO3pacTaHus (poCTa, TMOBBIIICHUS, YBEJIWYCHUS W T.IL.)
WIA CKOpOCTH  yObIBaHUS  (MAfieHUs, CHMKCHMS,

- Onepuposamv nousmusMu: npou3eo0Has (YHKYuu 6 mouxe,
KacamenvHas K 2papuxy yHKyuu, npou3eooHas Qyukyuu,

- BLIYUCTIAML — NPOU3BOOHYIO  OOHOYNIEHd,  MHO2OYIEHd,
K8aOpamuo2o KOpHs, NPOU3BOOHYIO CYMMbL (DYHKYULL,

- BLIYUCTIAMb  NPOU3BOOHBIE IEMEHMAPHBIX (DYHKYUL U UX
KOMOUHAYU, UCNOTIb3YS CNPABOUHbIE MAMEPUATbL,

- uccnedoeamv 6  NpoCmMewux — CIyuasx — (QYHKyuu  Ha
MOHOMOHHOCHb, HAXOOUMb HAUOOIbLUMUE U HAUMEHbUIUE 3HAYEHUs.
Qyukyul, cmpoums 2pa@uKkyu  MHO2OYNEHO8 U  NPOCHEUULUX
PAYUOHANbHBIX — (VHKYULlL ¢ UCHONb308AHUEM  annapama
MamemMamuyeckoeo aHaIu3d.

B noeceomesnoti ocusnu u  npu  uzyuenuu Opy2ux yyeOHwIX
npeomemos:

— peulams NpuKiIaousie 3a0a4u u3 OUuoIo2ulU, GUIUKU, XUMUL,
IKOHOMUKU U OpYeUX NpeoMemos, CEA3AHHblEe C UCCIe008aAHUEM
XapaKxmepucmux peaibHblX Npoyecco8, HAX0HCOeHueM HAubOIbUIUX
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YMEHBUIEHUS U T.II.) BEJIMUKH B PEAbHBIX MPOLIECCAX;

- COOTHOCUTH TpaUKH peanbHbIX IPOLECCOB U
3aBUCHUMOCTEM C UX OINHUCAaHUSMH, BKIIOYAIOLUIUMU
XapaKTEPUCTUKH CKOPOCTH HM3MEHEHUs (OBICTpBIA pOCT,
IJIABHOE OHM)KEHUE U T.11.);

— UCIIOJIB30BATh TPapUKHU peabHBIX MPOLIECCOB IS
pEllIeHUs] HECIOKHBIX MPUKIAIHBIX 3a]1a4, B TOM YHCIIE
ornpezenss 1no rpaguKy CKOpocTh X0Jia rnpoiiecca

U HAUMEHLLUUX 3HAYEHUU, CKOPOCMU U YCKOPEHUs U M.1.;
- UHMepnpemuposams noJiyyeHHble pe3yibmanmol

CrarucTuKa u

- OnepupoBarb Ha 0a30BOM YypOBHE OCHOBHBIMHU

- Hmemv npeocmasnenue o OUCKPEMHbIX U HeNpPepblEHbIX

Teopus OMKCATEIbHBIMU XapaKTEPUCTHUKAMHU YHCIOBOTO HA0Opa: | CIVYAUHbIX BeIUYUHAX U  PACHPeOeNeHUsX, O He3as8UCUMOCmu
BEPOSITHOCTEH, | cpeqHee apuMETHYeCKoe, MenuaHa, HauOOJbINEe W | CAVUAUHBIX GeTUUUH,
JIOTHKA H HavuMEHbIIIEe 3HAUCHHUS; — umMems npeocmasgienue 0 MamemMamuyeckom ONCUOAHUU U
KOMOMHATOPHK | — OIEpUpPOBAaTh Ha 0a30BOM YPOBHE MOHATHAMU: | OUCHEPCUU CYYAUHBIX GENUYUH,
a 4acTOTa M BEPOSITHOCTh COOBITHSI, CIIy4alHBIM BBIOOp, | — uMemv NpeoCmasieHue 0 HOPMAIbHOM pacnpedesenuu U
OMBITBI ~ C  PAaBHOBO3MOXHBIMU  JJICMCHTAPHBIMU | npumepax HOPpMAIbHO PACNPEOENeHHbIX CLYUAUHBIX BETUYUH,
COOBITHSMH; - NOHUMAMb CYyMb 3AKOHA OONbLUUX YUCel U B8blOOPOUHO2O
— BBIYMCIIATE BEPOATHOCTH COOBITMH HAa OCHOBE | Memooda uzmepeHus 6eposimnoCmell,
noacyeTa 4uciia uCXon0B. - umems npeocmasieHue 00 YCIOBHOU BEePOSIMHOCU U O
B moBcenHeBHOW JKM3HM ¥ IPH M3YYCHUH JPYTHX | noanoll 6epOsSmHOCTIU, NPUMEHAMb UX 6 PEUeHUl 3a0aY,
HIPCAMCTOB. - umMemv  NpeoCmasiieHue O  BAJCHLIX  YACMHBLIX  BUOAX
- OLICHWBATL M CPABHUBATh B IIPOCTBIX CIIYYasX | pacnpeodenenuii U NPUMEHAMb UX 8 peuleHul 3a0ay;
BEPOATHOCTU COOBITUIA B PeabHON JKU3HH; — uMemyv npedcmasieHue 0 KOppersyuu CiyyauHblx eIUudUt, o
- YUTATh, COIIOCTABJISITD, CPaBHUBATb, | quHeliHOll pecpeccuil.
UHTCPIPETHUPOBATE B  MPOCTBIX CIydasX PEATbHBIC | B noscednesHol HCUu3Hu u npu usydeHuu opyeux npeomemos.
J@HHBIC, MPE/ICTABICHHBIC B BHIC TAOIWI, AHATpaMM, | — BLIYUCAAMD  UNU  OYEHUBAMb BePOSMHOCMU  COOLIMULL 8
rpadHuKoB DeanbHOU HCUZHU,
- 8blOUpams  noOXoosawue  Memoovl — NPeoCmasienus U
00pabomku OaHHBIX;
- yMemb peuiams Hecl0NdCHble 3a0auu Ha NpUMeHeHUe 3aKOoHA
OonbUUX YUCceN 8 COYUONO2UU, CMPAX08aAHUU, 30PABOOXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENIeHUsL 8 YPE3BbIYAUHBIX CUMYAYUSIX
TekcroBbIe — Pemarp HecnoKHBIE TEKCTOBBIE 3aJla4M Pa3HBIX | — Pewamv 3a0auu pasHvlx munos, 6 mom uucie 3a0aiu
3a1a4u THUIIOB; NOBbIUEHHOU MPYOHOCMU

- aHAJTM3UPOBATh
HE0OXOAUMOCTH

yCIIOBUE
CTPOUTH TUIs

3aJ1auH, pu
€e  pelIeHHs

- 8blOUpPaAMb  ONMUMATbHBLU 3a0auu,

pacemampueas pasjiudHsle Men’lOabl,'

Memoo  peuleHust
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MaTeMaTHYECKYIO MOJIEIb;

- MOHUMATh M UCHOJIb30BaTh VIS pEUICHUs 3ajauu
uH(pOpMalIMIO, TPEICTABICHHYI0 B BHJAE TEKCTOBOW U
CUMBOJBHON  3ammcu, cxeMm, TaOnWi, Jauarpamm,
rpaduKoB, pUCYHKOB;

- JeCTBOBATh TI0 AJITOPUTMY, COJEpKalieMycs B
YCJIOBHH 33JIa4H;

- UCIIOJIb30BaTh JIOTHUECKHUE PACCYXIEHUS Mpu
pELICHUH 33]1a4y;

- paboTaTth ¢ M3OBITOUYHBIMH YCJIOBHUSMH, BbIOHpAs
u3 Bcel uHMOpManNUU, AAaHHBIE, HEOOXOAUMBIE JUIS
pelIeHHs 3a/1a9u;

— OCYILIECTBIISITh HECIOKHBINA Mepedop BO3MOMXKHBIX
peleHui, BbIOUpas U3 HUX ONTUMAJIbHOE 110 KPUTEPUSM,
c(hopMyITUPOBAaHHBIM B yCIOBUU;

— aHAIIM3UPOBATh u UHTEPIPETHPOBATH
MOJIyUYEeHHBIE pEIleHUsT B KOHTEKCTE YCJOBHsS 3ajauH,
BBIOMPATH pElICHUs, HE IPOTUBOPEYALIIE KOHTEKCTY;

— peliarh 3aa4yd Ha pacyeT CTOMMOCTH MOKYIIOK,
yCIIyT, MOE3/10K U T.I1.;

- pemaTh HECIOXKHBIE 3aJa4d, CBS3aHHBIE C
JOJIEBBIM ~ y4acTHEeM  BO  BIageHHH  (HUPMOIA,
OpeNpUsATHEM, HEIBUKUMOCTBIO;

- pemaTh 3aJa4u Ha IPOCTHIE MPOIEHTHI (CHCTEMBI
CKUJOK, KOMHMCCHM) M Ha BBIYMCICHHE CIOXHBIX
NPOIICHTOB B PA3IMYHBIX CXE€MaX BKJAJIOB, KPEAUTOB H
UIIOTEK;

- pemaTh TpaKTHYECKHe 3aJadd, TpeOyromme
UCTIOJIB30BaHUST OTPUIIATEIBHBIX YHCEI: Ha ONpeeTICHIe
TEMIIepaTypbl, Ha OIpeJeJIeHuEe TMOJOXKEHU  Ha
BPEMEHHON ocH (10 Hallel 3pbl U MOCTE), Ha JIBU)KEHUE
JICHEeXKHBIX CPEACTB (MPUXO0J]/pacxof), Ha OIpeaesieHUe
[JTyOUHBI/BBICOTHI U T.11.;

- UCIOJIb30BATh MOHATHE  Macmraba s
HAXOXKJCHHUs PAcCTOSHMM M JUIMH Ha KapTax, IUlaHax

- cmpoums  MOOenb  peuwlenus — 3a0auu,  NPo8OOUMDb
00KA3aMeNbHble PACCYHCOCHUSL,

- pewams  3a0auu, mpedyowue nepebopa  BAPUAHMOS,
Npo6epKuU YCI08Ull, 8b1O0PA ONMUMATLHO20 Pe3yIbmama,

- AHATU3UPOBAL U UHMEPNPEeMUposams  pe3yibmamsl
KOHmMeKcme — YClosus — 3a0auu,  ebloupams — peuieHus,  He
npomugopedaujue KOHMeKCmy,

- nepesooums npu peuieHuu 3a0adu UHGoOpMayuro u3 0OHOU
Gopmul 8 Opyeyro, UCNONbL3YSL NPU HEOOXOOUMOCU CXeMbl, MAOIUYDL,
epaguxu, ouaspammol;

B nosceonesnoii srcusnu u npu uzyuenuu Opyeux npeomemos:

— pewams Npakmuyeckue 3a0adyu U 3a0auvu U3 Opyeux
npeomemos
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MECTHOCTH, IUIaHAaX IIOMEIIEHUH,
paboTe Ha KOMITHIOTEPE | T.II.

B noBcenHEBHOM XKU3HM M INPU H3YYECHHUH JPYTUX
IIPEIMETOB:

- pelaTth  HECIOXHbIE IPAKTUYECKHE 3a/ayd,
BO3HUKAIOIINME B CUTYalUsIX [IOBCEJHEBHON KU3HU

BBIKpOMKAX, IIpH

I'eomerpust

- OmnepupoBarh Ha 0a30BOM YPOBHE IOHSTUSMHU:
TOYKa,  IpsAMasi, IUIOCKOCTb B  IIPOCTPAHCTBE,
[apajyIeIbHOCTh M MEPIEHAUKYISIPHOCTh MNPSAMBIX H
IJIIOCKOCTEI;

- pacro3HaBaTh OCHOBHBIE BHJIbl MHOI'OI'DaHHHUKOB
(mpu3ma, nMpamuaa, NpsIMOYrobHBIN Mapajuleienumnes,
Ky0);

- n300paxxkaTh u3ydaemble (DUIYpPBI OT PYKH U C
IPUMEHEHHUEM IPOCTBIX YEePTEKHBIX HHCTPYMEHTOB;

- nenatb  (BBIHOCHBIE) IUIOCKME YEpPTEXHU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (HUryp: BHA CBEpXY,
cOOKY, CHU3Y;

- W3BIIEKaTh MH(POPMAIMIO O TPOCTPAHCTBEHHBIX
FeOMETPUUECKUX  (Urypax, MpeACTaBICHHYIO  Ha
4epTeKax U PUCYHKAX;

- MpUMEHSTh Teopemy [ludaropa npu BeUUCICHUN
3JIEMEHTOB CTEPEOMETPUUECKUX DUTYD;

- HaxXoJUTh O0BEMBbl M IJIOUIAJU TOBEPXHOCTEH
IPOCTEHIINX MHOTOTPAHHUKOB € IPUMEHEHUEM GopMyII;
- pacrno3HaBaTb OCHOBHBIE BHJbI T€J BpAaIlCHUS
(KoHyc, IMIUHP, chepa U map);

- HaXOJUTh OOBEMbl M IUJIOLIAAM IOBEPXHOCTEN
MNPOCTEHIINX MHOTOTPAHHUKOB W TeJl BpallleHus ¢
npUMEHEeHHEM (OpPMYIL.

B mnoBcenHEBHOW KW3HM W TNpPU H3YYEHHUH JIPYTUX

IPEIMETOB:
- COOTHOCHTH  aOCTpaKkTHbIE  TeOMETPUUYCCKUE
IIOHATHUA n CbaKTBI C PEaIbHBIMHA JKN3HCHHBIMHU

00BbEKTaMU U CUTYyalluAMU;

- Onepuposams NOHAMUAMU: MOYKA, NPAMAs, NIOCKOCHb 8
npocmpancmee, napaiieibHoCms U NepneHOUK)IAPHOCIb NPAMBIX U
niockocmell,

- npUMeHAmb O/l peuleHus 3a0ay z2eomempudeckue @axmol,
eciu yCio8us npuMeHeHus 3a0anbl 8 A6HOU (hopme;

— peuiams 3a0a4il Ha HAXOHCOEHUEe 2eOMempUYecKUX 6elUtUH
no obpazyam uiu anreopumman;

- denamv  (BLIHOCHbLIE) NJOCKUE Yepmedcu U3 PUCYHKOB
00veMHbIX ueyp, 6 MOM uUCIe pucogamv U0 ceepxy, cOOKY,
CMpoumy cedenuss MHO202PaAHHUKO8;

- u36neKamv,  UHMepnpemuposams U  npeoopa30evleams
ungopmayuro 0 2eomempuieckux @ueypax, npeocmasieHHyro Ha
yepmedicax;

- NPUMEHAMb 2eoMempudecKkue akxmol OJisl peulenus 3a0ay, 8
MoM Yucie npeononazaruux HeCKOIbKO Ua208 peuleHus;

— ONUCHIBAMb B3AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCMEl
8 npocmpancmee;

— Gopmynuposams ceoticmea u npusHaKu gueyp,

— 00KA3b18aMb 2e0MEeMPUYeCKUe YMBEEPHCOEHU,

— e1adems CMAaHoapmHoll Kaaccuguxayueti
npOCMPAHCNBEHHBIX Queyp (nupamuoswt, npusMbl,
napanieienuneowl),

— Haxooums 00beMmbl u niowaou nosepxHocmeti

2e0MempudecKux mej ¢ npuMeHenuem opmys;

- BLIMUCTAMb PACCMOSIHUSA U Vbl 8 NPOCMPAHCEGE.

B nosceonesnoil scuznu u npu uyueHuu 0pyeux npeomemos:

- UCNONBb306aMb  CEOUCMBA  2eoMempudeckux gueyp 0aa
peutenus 3amad TPAKTUYECKOTO XapakTepa W 3afad M3 JPYrux
o0OJsacTel 3HaHUN
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- HCIIOJIB30BAaTh  CBOWCTBA  NPOCTPAHCTBEHHBIX
reoOMEeTpUYeCKuX (DUryp Ui pelIeHUs THIIOBBIX 3a/ad
IIPAKTUYECKOr0 COACPIKaHMUS;

- COOTHOCUTh  IUIOINAAM  IOBEPXHOCTEH  Tell
OJIMHAKOBOH (JOPMBI pa3IMIHOTO pa3Mepa;
- COOTHOCUTb  OOBEMBI  COCYIOB  OJMHAKOBOMH

(GOpMBI Pa3TUIHOTO pa3Mepa;

- oLleHUBaTh (OpMy MPABUIBHOIO MHOIOTPAHHUKA
10CJI€ CIWJIOB, CPE30B M T.I. (ONpPEAEssATh KOJIMYECTBO
BEpILUH, peOep U rpaHeil NOJTyYEeHHbIX MHOIOIPaHHUKOB)

BexkTopsl 1
KOOpPAMHATHI B

- OHepI/IpOBaTB Ha 0a30BOM YpPOBHEC IOHATHEM
JACKapTOBbI KOOPJAWHATHI B IIPOCTPAHCTBC,

- Onepuposams  nouAMUAMU  O0EKAPMOBbl KOOPOUHAMbL 8
npocmpancmee, 8eKmop, MoOylb GeKmMopd, PAGEHCMBO BeKMOpO8,

- 3aMeyaTh U XapakTepU30BaTh MaTEMATHYECKHE
3aKOHOMEPHOCTH B OKPY>KalOIIEH TeNCTBUTEIBHOCTH;

- MIPUBOJIUTH MIPUMEPBI MaTeMaTUYECKUX
3aKOHOMEPHOCTEM B IpUpOJE, B TOM  YHUCIE

NpOCTPaHCTBE | — HAXOMUTh KOODAMHATHI  BEPIIMH Ky0a W | KOODOUHAMbL 6EKMOpa, Y20l MedcOy 6eKmopamu, CKalspHoe
IPSMOYTOJIBHOTO TMapajuiesenuneia npouseedeHue eKmopos, KOJLIUHeapHble 6eKMopbl,
- HAX00UmMb pAaccmosiHue mexcoy O08YMs MOYKAMU, CYMMY
8EKMOpPO8 U Npou3eedeHue BeKmopa HaA HUCLO, Y20l Melcoy
BEKMOPAMU, CKANAPHOE Npou3geoeHue, packiaovbléams eKmop no
08YM HEKONUHEAPHBIM 8eKMOPAM,
— 3a0aeams NIOCKOCMb YPAGHEHUeM 8 0eKapmosol cucmeme
KOOpOuHam;
- pewiams  npocmeuwiue 3a0ayu  86e0eHUEM  BEKMOPHO20
bazuca
Hcropus - OnuceiBath OTJENIbHBIC BBIJIAIOIINAECS | — Ilpeocmasnames  6K1A0  GbIOAIOWUXCS  MAMEMAMUKOS 8
MAaTeMATHKHU pe3yabTaThl, OJYYCHHBIE B XO/€ PA3BUTUS MATEMATHKH | pazgumue MamemMamuky U UHbIX HaAYYHbIX 00aacmetl;
KaK HayKH, — HOHUMAMb POib Mamemamuxu 8 passumuu Poccuu
- 3HATH MPUMEPHl MATEMATUICCKUX OTKPBITUN H MX
aBTOPOB B CBSI3M C OTEYECTBEHHOM MW BCEMHPHOHN
UCTOPHUEH;
— MMOHMMAThH POJIb MATEMATHUKH B pa3BUTHU Poccum
MeToasbt - [TpuMeHSTh W3BECTHBIE METOABI TPU PEIICHUH | — Hcnonvzoeams  ocnognvle  Memoovl  00KA3amelbCmed,
MaTeMATHKH CTaH/IApPTHBIX MAaTEeMaTUYECKHX 33]1aY; npo6ooUms 00KA3AMENbCIME0 U GLINOJIHAMb ONPOGEPIHCEHUE,

- NPUMEHAMb OCHOBHbIE MemOoObl PeuleHUs MamemamuyecKux
3a0au;

- Ha OCHOBe MamMeMamuieckKux 3aKOHOMEePHOCmel 8 Npupooe
Xapaxkmepu3o8ams Kpacomy U CO8ePUICHCNBO OKPYICAIOWEe20 MUpda
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XapaKTEepU3YIOIIHNX KpacoTty u COBEpPIIEHCTBO
OKPY’KaIoIIero MUpa 1 MPOU3BEJCHUN UCKYCCTBA

U npousseoeHull UCKyccmed,

- NpUMeHAmMb — npocmeuiuiue
91eKMPOHHO-KOMMYHUKAYUOHHbIE
Mamemamuyeckux 3a0ay

npozcpammmbie

cucmemaul

npu

cpeocmea U

peuienuu
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2. Copnep:xanue yue0HOro npeamMera «MareMaTHka: ajireépa  Ha4a/1a aHAJIM3a, FeoMeTpus» (6a30Bblii yposenn)» (10-11 kiacchbl)

YUCJIA 1 YN CJIOBBIE BBIPAYXKEHUSA

Kopennb crenenn N > 1 u ero cpoiictBa. CTeneHb C palMOHAIBHBIM TOKa3aTelleM U ee CBOMCTBa. [lowsamue o cmenenu ¢ OelicmeumenbHbiM
noxazamenem.

[Tonsarue norapudma uncna. JlecATHUHBIA W HATypaJIbHBIA JOrapuMbl, YUCIO €. BbluncieHue AeCATHYHBIX M HATYpaJbHBIX JIorapu(MOB Ha
KaJIbKYJSTOpE. Ponb 102apughmos 6 pacuiupenuu npaKxmuieckux 603MOHCHOCMEN eCNeCmM8eHHbIX HAYK.

Pannannas mepa yriia. CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI€HC Yncia. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC, aPKKOTAaHT'€HC YHCIIa.

KommiekcHoe uncno. Anrebpanueckas Gpopma KOMIUIEKCHOTO 4ucia. J(efcTBUTENbHAsE U MHHUMAs 4acTb KOMIUIEKCHOro uncia. CompspkeHHbIE
KOMILIEKCHBIE YUCa, pABHbIE KOMILJIEKCHBIEC YUCIIA.

TOXIECTBEHHBIE IIPEOBPA3OBAHUA

MHuorouneH ¢ oaHON mnepemeHHOH. JlemuMocTh MHOrouseHoB. llenmple KOpHHM MHOrowieHa ¢ LedbIMU KodpduiumeHtamu. PemieHue uenoro
anrebpanveckoro ypaBuenus. OcHOBHasi TeopeMa anredpsl (6e3 gokazatenbcTsa). Uncno kopHeit MHorouwieHa. bunom HeroToHa.

CoiicTBa KOopHEil, cTenieneit u Jorapudmos. [IpeodpazoBaHus MPOCTEHIINX BBIPAXKEHUH, COAEPKAIUX KOPHHU, CTEIICHH U JIOTapU(MBI.

OcHOBHbBIE TPUTOHOMETpHUUYECKHE TOxJaecTBa. Popmynsl npuBeneHus. [IpeoOpa3oBaHus TPUTOHOMETPUUECKUX BbIpakeHUui. Cumnyc, Kocumyc u
MAH2EHC CYMMbL U pazHocmu 08yx yenos. Tpueonomempuueckue @ynkyuu 08ounoeo yena. Ilpeobpazosanus cymm mpucoHomMempuyeckux QYHKyuil 6
npousseoerue u oopammuvle npeobpazoeanus. Beipasicenue mpueoHomMempuyeckux QYHKYuil yepes maneeHc noioeuHno2o apeymenma. llpeobpazosanus
8bIPAdNCEHUL, COOEPAHCAUUX 0OpamHble MPUOHOMempuieckue QyHKyuu.

YPABHEHUA U HEPABEHCTBA

Perienue pannoHadbHBIX, HPPALIMOHAIBHBIX, OKA3aTENbHbIX, JOrapu(pMUUECKUX, TPUTOHOMETPHUUYECKUX YPAaBHEHUI M HEPAaBEHCTB, a TaKXe MX
CUCTEM.

OcCHOBHbBIE TpPUEMBI PEIICHHUS] CHUCTEM YypaBHEHUM: IOJCTaHOBKA, CJOXKEHUE, BBEJCHHE HOBBIX MEPEMEHHBIX. PaBHOCHUIBHOCTH ypaBHEHUH,
HEPABEHCTB U CHCTEM. PellleHne cucteMsl ypaBHEHUH € ABYMsI HEM3BECTHBIMU. PellleHre cucTeMbl HEpaBEHCTB ¢ OJHOW HEM3BECTHOM.

Hcnonws3oBanne cBONCTB U TpadukoB (PyHKIUIN MPU pEIICHUU YpaBHEHUN M HepaBeHCTB. Metoj mHTepBaioB. M300pakeHne Ha KOOPAMHATHOM
IIJIOCKOCTH MHOKECTBA PELIEHUI YPaBHEHM, HEPABEHCTB.

Ipumenenue mamemamuieckux Memooos OJisl peuleHUusi COOePHCAmeNbHbIX 3a0ay U3 pasiudnslx ooaacmei Hayku u npakmuxu. VIHTeprpeTanus
pe3yibTaTa, y4eT pealbHbIX OTPAHUYECHUN.

OYHKIIHU

[Tonarue ¢pynkuuu. O6nacTb onpeneneHus u odnacte 3HaueHui. ['paduk Qynkiuun. [loctpoenne rpadukoB GyHKIMHA, 3a1aHHBIX Pa3TUYHBIMU
cnocobamu. CBoiicTBa (yHKIMHA: MOHOTOHHOCTb, YETHOCTh M HEUYETHOCTh, NMEPHUOAMYHOCTH. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HauOojblIee U
HauMeHblIee 3HaueHus: GyHKIuu. [Ipumepbl QyHKIMOHAIBHBIX 3aBUCMMOCTEHN B peabHbIX MPOIeccax U SIBICHUSX.
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Crnoxnas ¢pynkuus. Bzaumuo obpatabie pyHkimn. O01acTh onpeneiaeHust 1 00J1acTh 3HadeHU oO0paTHOl GyHKIMH. ['padku B3auMHO 00paTHBIX
dbyakumii. Haxoxaenne GyHkimuy, oOpaTHOM TaHHOM.

[Ipeo6pa3oBanus rpa@uKoB: CABUT U PACTSHKEHUE BIOJIb OCEM KOOPIWHAT, CUMMETPHS OTHOCHTEIBHO OCeH KOOpAHMHAT, Hadajga KOOpPAMHAT U
IpsIMON Y = X.

y k y N
JIuneitnast v kBagpaTuuHas QyHKUIUHU, QyHKIHUS Y =— UX CBOHCTBA U rpaduku. ['paduk 1poOHO-IMHEHHON QYyHKITUH.
X

Crenennast GyHKIHUS C HATYpaJbHBIM TOKa3aTeneM, GyHKIus Y = VX , ux coiicrsa n rpaduKy.

Tpuronomerpuueckue GyHKIUH, UX CBOICTBA U rpaduku. OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIIUU, KX CBOMCTBA U TPAPUKH.

[TokazarenbHas u norapudmMudeckas GyHKIIMH, UX CBOWCTBA U TPaHKH.

HNPEAEJI U HEIIPEPBIBHOCTDb ®YHKIIUU

ITonsatue o HenpeprIBHOCTH (yHKIMHU. Teopema o MpoMeKyTOYHOM 3HAUCHUH (PYHKIUH.

[Tonsarue o npenene ¢ynkuuu. Ilpenen pyHkuu B Touke M Ha GeckoHeuHOCTH. CBs3b MEXy CYLIECTBOBAaHMEM Ipejeia U HEHpPepbIBHOCTHIO
¢bynkuuu. [Ipenen cyMMbl, IPOU3BEACHUS U YACTHOTO. ['OpU30HTAIbHBIC U BEPTUKAIIBHBIC U HAKIOHHbIe ACUMIITOTHI.

IMPOU3BO/JTHASA

[TonsaTne o kacatenbHOU K rpaduKy GyHKIMU. YpaBHEHUE KacaTenbHOH. OnpeneneHne npou3BogHON GyHKIuH. ['eomerpudeckuii M Hpu3ndecKuit
CMBICITBI TIpon3BOaHOU. [Tpom3Bonnas cremenHol (QyHKIUH. [Ipow3BOgHBIE CyMMBI, pa3HOCTH, IPOHM3BEACHUS W 4yacTHOro (yHkuuid. [TpomsBomHbIe
OCHOBHBIX 2JIeMeHTapHbIX QyHKUIUH. [Ipon3BoaHast cioKHOU QyHKINH.

Bropas mpousBoaHas, ee reomerpuueckuii u ¢usnueckuid cmbicibl. Teopema Jlarpanxka. IIpuMeHeHue mepBoi M BTOPOW NPOM3BOJAHBIX K
UCCIIeIOBAaHUIO (PYHKIIMH U IOCTpOeHUIO rpaduka. Juppepenyuanrvroe ypasHenue capMoHuieckux Koaeoanuil.

Vcnonb3oBaHue MPOM3BOIHON MPH PELICHUH YpaBHEHUH M HepaBeHCTB. PellleHne TeKCTOBBIX 33/1a4 Ha HaXOKJEHWE HauOONbIINX U HAUMEHbBIINX
3HAYCHMUI.

HHTET'PAJI

[Inomanpy kpuBonuHeNHHOW Tpameuuu. MHTerpan kak mpenen cymmbl. [lepBooOpasnas. IlepBooOpa3Hble OCHOBHBIX 3J€MEHTApHBIX (DYHKLIHH.
[IpaBuiia Beruncienus nepsoodpasHeix. opmyna Herotona-Jlelonuma.

[Ipumepsl npuMeHeHHsI UHTErpajia B pU3UKE U TEOMETPHUU.

BEPOATHOCTB U CTATUCTHUKA

[IpencraBienue qaHHBIX, UX YUCIOBBIE XapaKTepUCTUKH. Tabnuiel U quarpammbl. CirydaiiHbiil BbIOOp. HTEpIipeTanys cTaTUCTUUECKUX JAHHBIX U
ux xapakTepuctuk. CiydaiiHble cOOBITHS M BEpOSATHOCTh. Bbrumcinenue BeposTHocTed. [lepeGop BapHaHTOB W 3JI€MEHThl KOMOMHATOPUKHU ((popMyIibl
quciaa MEepPecTaHOBOK, pa3MELIeHUH M coueTaHui aneMeHTOB). Mcnbitanus bepHymmu. CnydaiiHble BeMTMYMHBI M MX XapakTepUCTUKU. YacToTa H
BEPOSTHOCTH. 3aKOH OosbIIMX yncell. OleHKa BepOsITHOCTEN HACTYIIJICHUS COOBITUI B MPOCTEHIIINX MPAKTUUYECKUX CUTYAIHIX.

JIOTUKA U MHOXECTBA
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TeopeTnko-MHOKECTBEHHbIE TIOHATHUS: MHOXKECTBO, JIEMEHT MHOKecTBa. CTaHIapTHBIE 0003HAUEHUS YUCIOBBIX MHOXeECTB. [lycToe MHOKeCTBO 1
ero o6o3Hauenue. [lonmuoxkecTBO. OObEIMHEHUE U TTEPECEUECHUE MHOMXKECTB.

NnmrocTpaius OTHOIEHUH MEXAYy MHOKECTBAMHU C TTIOMOIIBIO MarpaMm Dijiepa.

OnemenTsl Joruku. OmnpeneneHuss U TeopeMbl. Teopema, oOpartHast naHHOW. JlokazatenbcTBO. JlOKa3arenbcTBO OT HPOTHBHOTO. llpumep u
KOHTpIIpUMED.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN

HcTtopus pa3BuTHs MOHATHS YUCIIA: KOMIUIEKCHBIE YHCIIa, KOPHU N-ii cTerneHu. Mcropust Bompoca 0 HaX0XIeHUH (OpMyIl KOpHEH anredpandecKux
ypaBHenuii. @opmyinbl Kapgano. OcHoBHas Teopema anreOpsl. Mcropus pazsutus anredpel: H. AGens, 3. besy, K. I'aycc, V. T'opuep, H. Taptainss, I1.
®epma, C. dDeppo. HUcropus Bompoca 0 HAXOXKIACHUM KOMIUICGKCHBIX KOpHEH KBaapaTHBIX M KyOumueckux ypaBHenuid: J[x. Kapmano, A. Myasp.
HepaspemmmocTs B panukanax ypaBHEHU CTENEHH, OOJBbIIECH YeThIpeX.

Hcropus passutus matematudeckoro ananusa: JI. Kommu, JI. Kponekep, U. Kemnep, M.Hptoron, I'.Jleitoaun. Mcropus pasButus gorapudmMoB u
norapupmuueckux tabmui: U. bropru, /1. Henep, I'. bpurc, A. Bnakk. Pa3sutue maremarnueckoit noruku: Y. [Tupc, ®@. @pure, J[x. Benn.

Hcropus pa3Butus Teopun BeposiTHocTel u cratuctuku: [1. ®depma, X. tolirenc, S.bepuymm, I1. Jlarutac, I1. JI. YeObimes, M.HproToH.
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3. TemaTuueckoe IIaHMPOBaHHMe Kypca «MaTeMaTHKa: airedpa M Ha4ajla aHAJIN3a, FeoMeTpHsD» (6a30BbIii ypoBeHb)

10 knace.

Ne | Pazmen, Tema. KonnuectBo yacoB
/1

1. | I[ToBTOpeHune 7

2. | ®yHkuuu U rpaduku 17
3. | CreneHu u KOpHU 14
4. | TlokasarenbHas u JorapudmMudeckas GyHKIIUHA 17
5. | Tpuronomerpuueckue GyHKIHH 42
6. | BeposaTHOCTb U cTaTHCTHKA 5

7. | lloBTOpenue 3

8. | AKCHOMBI CTEPEOMETPUH 4

9. | [MapamienbHOCTP MPSIMBIX U INIOCKOCTEH 10
10. | lleprieHAUKYIAPHOCTH MPSIMBIX U TUIOCKOCTEH 10
11. | MHOTOrpaHHHKHU 11
12. | Uroro 140
11 kaace.

Ne | Pazgen, Tema. KoangecTBo yacos
/i

1. | HenpepsIBHOCTH M Iipejies GyHKIUU 12
2. | llponsBognas GyHKIHH 13
3. | Texnuka quddepeHnnpoBaHus 28
4. | MHTerpan u nepBooOpa3Has 11
5. | BeposaTHOCTb U cTaTHCTUKA 10
6. | KommiekcHble yncia 6

7. | IloBTopenue 22
8. | Uroro 102
9. | BekTopbl B IPOCTPAaHCTBE 4
10. | MeTox KOOpAMHAT B MPOCTPAHCTBE. J|BHKECHHSI. 4
11. | Hunuuap, KoHyc, map 10
12. | OGbeMsI Ten 12
13. | IloBTOpEHKE 4
14. | Uroro 136

N
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Aure0pa m Ha4Ya/1a aHAJIU3A

10 kaacc
Coaep:xkaHue MaTepuajia yueOHUKA KoauuyectBo | XapakTepucTHKa OCHOBHBIX BH/IOB Y4eOHOM 1eATEJILHOCTH YUAIIUXCSH
4acoB
IMoBTOpEHHE 4
I'naBa 1. ®yHkuuu u rpadpukn 17
1. [lonsiTHe PyHKIINHU 3 Bbruuciate  3HaYeHHs (DYHKIMH C  MOMOIIBI  MHKPOKAIBKYISATOPA.

@DyHKIMS TepeMeHHOH X, aprymeHT ¢yHkuuu. OO0macTh
ompeneracHuss W o0macth 3HavYeHW (yHkuu. CrocoOsb]
3amanust GyHKIUU. OObEIUHEHUE TMEePECeUCHUE MHOMKECTB.

Buaku N 1 U. O003HAYEHUE YUCIIOBBIX MHOKECTB

OmnpenensaTb, HAXOAUTh U 3AMUCHIBATh (PYHKIUIO, 00JacTh ONpENeNeHus U
00jacTh 3HaYeHUS (YHKIMH. 3aMKUCHIBATh MHOKECTBA C IOMOIIBIO 3HAKOB
00BEIMHEHUS W TIEPECEYCHHUS] MHOXKECTB. 3a/laBaTh (DYHKIUIO C TTOMOIIBIO
Tabnuuel, rpaduka u dopmynsl. CTpouth rpadux JuHEeHHOW (yHKUIUU.
3anuceiBaTh (QYHKIMOHAIBHBIE 3aBUCUMOCTH K TEKCTOBOW 3ajaue C MpaKTH
YEeCKUM M TEOMETPUYECKUM COepKaHHeM. 3aluchiBaTh 0003HAYCHUS]
OCHOBHBIX YHCJIOBBIX MHOKECTB. [IpHBOIUTH TpUMEpHI

pEAIbHBIX  SBIEHUM  (IIPOIECCOB), KOJIUYECTBEHHBIE XapaKTEPUCTHUKU]
KOTOPBIX ONHCHIBAIOTCA € MOMOINbI0 (yHKIuA. Vcnonap3oBaTh TOTOBBIE
KOMITBIOTEPHBIE MPOTPAMMBI AJI MIUTFOCTPALlUU 3aBHUCUMOCTe. OmHUChIBATH
cBoWicTBa (PyHKIMH C omopoil Ha ee rpaduk. I[lepeuncnsiTe CBOKCTBA
(yHKIIMY ¥ WIUTIOCTPUPOBATH MX C MOMOIIBIO rpaduka

2. [Ipsimasi, runep6o.1a, napa6osia U OKPYKHOCTH
KoncranTa. JIuneitnas ynkuus u ee rpapuk. KBagparuunas
byHkusa,  QyHKOUA Y k’x. BeprTukanpHas W
TOPU30HTANBHAS ~ acUMNTOTBL.  OmnpezneneHus  MpsMOi,
runepooIbl, Napadosibl KaK TEOMETPUUYECKUX MECT TOUEK

DopMynHpoBaTh  ONpENENeHUs  MpsAMOHM,  TrumepOosibl,  mapabosbl,
OKPY’>KHOCTH Y€pe3 COOTBETCTBYIOIIME TE€OMETPUUECKHE MECTa TOYEK.
Ctpouth rpaduk kBaapatuuHou ¢GyHkimu u ¢yHkiuu Y = K . CTpouTh
BEPTHKAIBHYIO H TOPH30HTAIBHYIO aCUMITOTHI K Tpaduky GyHkiuu y = K/x .
3anoiaHATh TaOMMIBl 3HaYeHUH QyHkuuu. HaxonuTe TOuku mnepeceyeHus
rpadukoB (YyHKIMHA Tpaduyeckun M aHATUTHUYECKH. 3aJaBaTh OKPYXKHOCTH
ypaBHeHU- eM. HaxomuTh ommOku B Tabiuiax, Ha CXE€MaTHUYECKUX 4YepTe-
kax, B pemeHusx. CpaBHuBarh rpaduku ¢GyHKuuu. [IpuMeHsTH
KOMITBIOTEPHBIE TMPOTpaMMbl Ui 1ocTpoeHus: rpadukos. [IpuBoauTH
[IPUMEPBI peaJIbHBIX SABJICHUN (mporeccoB), KOJIMYECTBEHHBIE
XapaKTePUCTUKU  KOTOPHIX  OINHUCHIBAIOTCS C TIOMOIIbIO  JIMHEHHOM,
KBaZpaTHYHOW QyHKIMA u QyHkumu Y = k/x . OnuceBathk CBOWCTBA
¢dbyakuum ¢ omopoir Ha ee Tpaduk. IlepeuncnsaTs cBoicTBa (PYHKIIMU H

VJLTIOCTPUPOBATh UX ¢ IOMOIIBIO Tpaduka
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3. HenmpepbIBHOCTH 1 MOHOTOHHOCTH (PyHKIMii

[ToHATHS HENpPEepHIBHOCTH, MOHOTOHHOCTH M Pa3phIBa
¢ynkuuu.  Kycouno-zamanuele  ¢yHKmuH. OKpPECTHOCTH
roukn. Oyukuuu y = [X] u 'y = {X}. Teopema 0 mpomexyToy
HOM 3HaueHuH ¢yHKkuuu. Bospacranme u  yObIBaHUE
¢bynkun.  [IpoMexyTku MOHOTOHHOCTH. Pemienue He
[PABEHCTB METOI0M MHTEPBAJIOB

HaxoauTe HempepbIBHBIE M Pa3pbIBHbIC (DYHKIUH, €CIM (YHKUIUHU 3aaHbl
AQHATUTHYECKH WM Tpaduuecku. [IpuBOAMTH NpUMeEpbl HENPEPBIBHBIX U
pa3pbIBHBIX (QyHKIMH. HaxonuTh 3HaYCHUS KYCOYHO-3aJIlaHHBIX (DYHKIUH Ul
cTpouth uX rpapuku. DopMyIMpOBaTH TEOpPEMYy O IPOMEKYTOUHOM
3HadeHnHn (QyHKIuH. DOpMyIHpPOBATH ONpEIEICHHE BO3PACTAOLICH U
yOpIBaromieil ¢pyHkuuid. HaxoauTe NMpOMEXyTKM MOHOTOHHOCTH (DYHKLIMH.
Pemrate HEpaBeHCTBA METOJOM HHTEpPBANOB. Pemars ypaBHeHUs C
MCII0JIb30BAHUEM MOHOTOHHOCTU (GyHKUHU. CTpoUTh TpapuK (QYHKIUHU 110
ee onucanuio. OMHUCHIBaTh CBOMCTBA KYCOYHO-33aJaHHON (DYHKIIMH C OTIOPOH
Ha ee rpaduk. [lepeuncnaTh cBOMCTBAa (PYHKIMHM M WUIIOCTPUPOBATH MX C
noMoIpto  rpaduka. [IpUMEHATH KOMIBIOTEPHBIE MPOrPaMMBI IS
[OCTPOEHUS I'paUKOB

4. Kpagpatuunassi uW JApPOOHO-JIMHeliHas
IIpeodpa3oBanne rpagpuKkoB

I'padbukn kBaapaTU4YHON (QYHKIMU U JIPOOHO-THHEHHOMN.
HaxoxjaeHne HauOONBIIETO W HAWMCHBINETO 3HAYCHHS
(dbyHKIIMK Ha TpoMexyTke. ['padudeckoe perieHne CHCTEMBI
HEPABCHCTB C JABYMsI IEPEMCHHBIMU

(pyHkumu.

Ctpouts TrpaduKku KBaApPaTUUYHOM U APOOHO-TUMHEHHONW (QYHKIUN C
moMoInipio mpeodpazoBanuii. CTpouTh rpaduk (QyHKIUA C MOIYJISMHU.
HaxoauTts Hanbosblliee 1 HauMeHblIee 3HaYeHUsI PYHKIIMH Ha IPOMEXKYTKE.
Pemate rpaduuecku cuctembl HEpaBeHCTB. [IpUMEHSTh KOMIBIOTEPHBIC
MPOrPaMMBI JIJIs1 TOCTPOEHUs TpaduKoB

KontponbHast padora Ne 1

KoHTpoanpoBaTh U OlEeHUBATh CBOIO paboTy. CTaBUTH IeNM Ha CIEAYIOUIUH
pTan 00ydeHust

I'1aBa 2. CTeneHH U KOPHH

14

5. CreneHHast pyHKIMsA y = XN

NPy HATypajibHOM 3HaYeHMH N DyHKIuA Yy = XN aus
[IPOM3BOJILHOIO HATypaJIbHOTO 3HA4Y€HUs N U €€ CBOMCTBA.
UerHocTh W HeueTHOCTh (PyHKIUH. CHUMMETPUUYHOCTH)
rpaduKa OTHOCUTENHHO OCH OpJIMHAT U Hayajla KOOpIuHAaT

dopmynupoBaTh ONpeNeieHnss CTENeHHON (YHKIMM, YeTHOH M HEYETHOH
¢yakuii. OnpenensaTe 4eTHOCTh (PpyHKUIMU. Ha3piBaTh CBOMCTBA CTENEHHOM
¢ynkunn. Haxonuts 3HaueHuss QyHKUIMN Y = XN ¢ HOMOIIBIO HHKEHEPHOTO
MUKPOKaIbKYJISATOpPA.

Crpouth rpapuku ¢GyHKIMH Yy = XN B TeTpagu U C TpPUMEHEHHEM
KOMITBIOTEPHBIX TporpaMM. [IpMBOIWTH mNpuUMEpPHl peaNbHBIX SIBICHUN
(mporieccoB), KOJUYECTBEHHbIE XapaKTEPUCTUKU KOTOPHIX OMHCHIBAIOTCA C
[MOMOIUIBIO CTENEHHON QYHKIIMI

6. IlonsaTue kopHs N-ii cremenn IloHsATHE KOpHSA N-i
creneHu. [Ton- kopeHHOE BhIpaXKeHUE U TIOKA3aTelb
cTerneHu KopHs. B3anmuo oOpatHbie

GyHKIIMM Y = N X U Y = XN ¥ ux cpoiictBa. OOparumas
¢bynkuus. MppannoHaiabHOe ypaBHEHUE U HEPABEHCTBO

CpaBHMBaTh CBOMCTBA B3aUMHO 00paTHBIX pyHKImH Y =" X

1 Y = XN. 3agaBaTh ¥ HAXOIUTh Ha rpaduke yHKINUIO, OOpaTHYIO JaHHOM.
HaxoauTh 3HaueHHss QYHKIME Y = " X ¢ TOMOMIBIO HMH)KEHEPHOIO
MUKpOKanbKysiTopa. Ctpouth rpadguk QyHKIMHM Y = N X B TeTpaaud U ¢
[IPUMEHEHUEM KOMIIBIOTEPHBIX IporpaMM. PemaTe HppanvoHaibHbIE

ypaBHEHHS M  HepaBeHCTBA. Haxoauth  00macTh  OmNpesesieHHs
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uppanroHanbHOW (GyHKUuU. [IpUBOAMTE NpUMEpHl pealbHBIX SBICHUH
(po1ieccoB), KOJIUYECTBEHHbIE XapAaKTEPUCTHUKU KOTOPBIX OMHUCBHIBAIOTCS C
noMomnisio GyHKIuK Y = " X . OnuchIBaTh CBOMCTBA (QYHKIUM C ONOPOil Ha e
rpaduk. IlepeuncnsaTe cBoiicTBa (YHKUMHM W WIUIIOCTPUPOBATH HUX C
MOMOIIBIO Tpaduka

7. CBolicTBa apu()MeTHUYECKUX KOPHeEI 4 [IpuMeHTh TOXIECTBEHHbIE MPeoOpa30BaHUs BBIPAKEHUM, CO- JepKaIlHX

JlokazaTenbCcTBA  CBOMCTB  apu(METHUECKMX  KOpHEH. KOpHU. Pemiate uppainyoHalbHbIE YPAaBHEHUs, HEPABEHCTBA U CHCTEMB]

ToxaecTBeHHbIE TPe0OPa30BaHUs BHIPAKEHUH, COJIEPKaIIINX YpaBHEHUN

KopHU. CHCTeMBbl UPPALIMOHATIBLHBIX YPaBHEHUN

8. CTeneHb ¢ pallMOHAJIBLHBIM NOKA3aTeJIeM 3 BbIUuCIATE CTENEHb YMCIIA C PALMOHAIBHBIM II0KA3aTEIeM C MO0- MOUIBIO

CreneHbp ¢ JpOOHBIM UM pallMOHAIBHBIM IOKA3aTEISIMHU. WHXEHEPHOTO MMKpOKaibKyJsTopa. IIpeoOpa3oBbiBaTh BBIpaKEHUS, B

CBoiicTBa CTENEHEH C pallMOHAJIBHBIM OKA3aTeIeM KOTOpBIE BXOJSAT CTENEHH C APOOHBIMH MoKa3aTessaMu. [IpeacTaBisiTh Yucio
B BUJIE CTENIEHHU C PallMOHAJIbHBIM I10Ka3aTeIeM

3auer wim KOHTpoJbHast pabora Ne 2 1 KoHTponpoBaTh 1 OLIEHUBATh CBOIO paboTy. CTaBUTH IENIN Ha CIIETYIOLIHHA
HTan 00y4eHHs

I'aaBa 3. Iloka3atesibHas U Jorapudpmuyeckas GyHKIUMN 17

0. ®ynkuu y = ax 4 DopMyaupoBaTh  ONpeAeNieHHe Moka3arenbHo  (yHKuumu. HaszwiBath

[TokazarenpHast (QyHKIOMS, €€ CBOWCTBA ©  TIpaduk. CBOWMCTBAa TIOKa3aTeNbHON (QyHKIHMH. HaxoauTh 3HAYEHUS TOKA3aTEIbHOU

OcHoBaHne W  1nokaszarenbp  creneHu. CreneHb ¢ (yHKIIUH 110 TpadUKy U C TOMOIIbI0 MUKPOKAIbKyNIATOpa. CTpouTh rpaduy]

NCHCTBUTENBHBIM  [TOKa3aTeleM U ee CBOIiCTBA. (yHKIIMM Y = aX B TETpajud M C NPUMEHEHHEM KOMIIBIOTEPHBIX IPOrpamMM.

[lokazaTenbHbIE YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI CpaBHUBaATh 3HAYEHHUS MOKa3aTeNbHBIX (QYHKIHHA. Permarts moka3aTenbHbIE
YpaBHEHHS, HEpPaBEHCTBA W WX CHCTeMbL. [IpuBOAWTH MpUMEpHI
HKCHOHEHIMAJIBHBIX 3aBUCUMOCTEH B OMOJIOTHMH, (U3UKE U SKOHOMHKE.
PemaTth TEKCTOBbIE 33/1a4M Ha BHIYMCICHUE MPOLIEHTA UHISAINH

10. Ilonusitue norapudma Ilonstue norapupma yucna. 6 dopmynupoBaTh olpeaencHue norapudma. 3amuchiBaTh YUCIO B BHUAE

OcHOBHOE JIOTapUPMUIECKOE TOKIECTBO.
Ulorapupmuueckas (QyHKIMs, ee CBOHCTBA U rpaduk.
Ulorapudmuueckne ypaBHEHUS

morapudma ¢ 3aJaHHBIM  OCHOBAaHHEM. Pemate  mpocreiimnel
nmorapuMUUECKUe ypaBHEHMs, HepaBeHcTBAa. (CpaBHHMBAaTh 3HAuYCHUS
morapumudeckux — Qynknui.  Haxomute  oOnacTh  ompejeneHus]
nmorapupmudeckoit pyHkuuu. CTpouts rpaduk gorapupmMudecKoin GyHKIuY
Kak (yHKIMH, OOpaTHOM K MOKa3aTeNbHOM, B TETpaau U C NPUMEHEHUEM
KOMIIBIOTEPHBIX MpO- rpamM. PopMyIHpoBaTh CBOWCTBA JIorapu(MUUECKOH
¢yaknuu.  [IpuBoauTh TpHUMEpPHl  peaNbHBIX SBICHUH  (IIPOIECCOB),
KOJIMYECTBEHHBIE XapaKTEPUCTUKU KOTOPBIX OIMUCBHIBAIOTCS C I10- MOIIBIO
morapudmudeckort (yHkmuu. ONUCHIBaTH CBOWCTBA JIOTapU(PMUIECKOM]
¢ynkuun ¢ omopoili Ha ee rpadpuk. IlepeuucnaT  CBOMCTBA

morapu@muueckor GyHKIIMU U WIUTIOCTPUPOBATH UX ¢ MOMOUIbIO Tpaduka
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11. CsoiictBa gorapu¢moB  OCHOBHBIE  CBOMCTBA
morapudmoB. Jlorapudpmudeckue ypaBHEHHS U He-

paBeHcTBa. JlecATHUHBIE W HATypajbHBIC JOTapUQMBI.
XapakTepucTUka M MaHTHCCAa JAECATUYHOro Jiorapudma.

VicTopus nosiBIEHHS JIOTapUPMHUUECKUX TaOIHIL

dopmynupoBaTh cBoiicTBa jorapu@moB. I[IpumeHsaTs norapugmuyecKue
TOKAECTBA, BKIOYasg GopMyiy Mepexosia OT OJHOIO OCHOBaHUS Jorapupma
K IpyromMy IpH MpeoOpa3oBaHMIX JOTapHU(PMHUUECKIX BBIPAKECHUH, pelICHUH]
norapupMUUECKuX ypaBHEHUN " HEPABEHCTB. ITosnb30BatbCs
TOrapu(pMUUECKUMH TaOIMIIaMU U MHUKPOKAJIBKYJISITOPOM JIJISl BBIUYUCIICHUS]
3HaYeHUH Jorapupmuueckod ¢QyHkuuu. Pemare noka3aTenbHble U
morapu()MUUECKUEe YpaBHEHHs W HEPAaBEHCTBA C HEU3BECTHBHIMH KaK B
OCHOBAHHUU, TaK U MOJ 3HAKOM Jiorapugpma

3auer niM KOHTpoJbHast pabora Ne 3 1 KoHTponupoBaTh 1 OLleHUBATh CBOIO paboTy. CTaBUTH LENIN HA CIIETYIOUIHH
pTarn 00ydeHUs

I'naBa 4. Tpuronomerpuyeckue pyHKuMu 42

12. ¥YroJ moBopora 1 Pemrate mpakTH4YeCcKHWe 3aJadd: Ha HAXOXKICHUE YIVIOBOM CKOPOCTH

OOummit  Bux  yrma  noBopora.  IlonmoxurenbHoe U BpaleHUsT OapabaHa CTUpPaJIbHOM MAalIMHBI, CPaBHEHUS Yyrjia MOBOPOTa

OTpHULATEIbHOE HAIIPaBJIEHUs [I0BOPOTA yria JacoB; HaIpaBJICHUE BpallleHUs KOJIEC BEJIOCUIIEIA. 3alUChIBAaTh OOLIUI BU/Y
yria nosoporta. Ilonp30BaTbcs TpaHCIIOPTUPOM JJISl TOCTPOECHUSI KOHEUHBIX
TOUYEK [TOBOPOTA

13. PagumanHass mepa yria lcropus usmepeHus yrioB U 2 [lepeBoauTh yIiibl U3 rpalyCHONM MEpBl B PAAUAHHYIO M U3 pajgu- aHHOU B

eAuHUL uX wu3MepeHusa. Panuan. JIluHelWHas u  yrioBas rpalyCHy!0. BBINOIHATE 3a4aHUs Ha MOCTPOCHUE YIJIOB MOBOpOTa. Pemiarp

CKOPOCTH [IPAaKTUYECKUE 3alayd ¢ MOPCKMM KOMIIACOM, CO CKOPOCTBIO BpallleHUS
3eMiIl, CO CKOPOCTHIO BpalleHUs dJeKTpoaBurarelisi. OOBICHATH CMBICI
(bpa3 «paauanbHas JMHUS METPOY, «pajuaibHas INIAHUPOBKA TOPOJIay

14. Cunyc u kocunyc Jwooro yriaa [lonsarus cunyca, 3 DopMyJIMPOBATh ONPEACIICHUSI CHUHYCAa, KOCHMHYCa NPOM3BOJIBHOTO YrJa.

KOCMHYyca ymla B IPAMOYIOJIBHOM  TpPEYTOJIbHHKE, Onpenensarb KOOpAWMHATHYKO YETBEPTb, B KOTOPOW HAXOIWUTCSA  YroJ

MPOM3BOJBHOrO yria. TaOnuuHble 3HAUYEHUsT CHHYca H noBopoTa. OmnpenensaTh 3HAKW CHUHYCa UM KOCHMHYCa HPOU3BOJBHBIX YIJIOB

KOCHHYCa OCTPBIX YIJIOB MOBOPOTA. 3aroJIHATH TaOJUIBl 3HAYEHUH CHHYCa U KOCHHYCAa HEKOTOPBIX|
yrioB. Pemare mnpocredmmne BHABI TPUTOHOMETPUYECKHX YpPaBHEHUM.
CpaBHMBAaTh TaOJIMYHBIC 3HAUEHHSI CHHYCA M KOCHHYCA YTJIOB

15. TaHreHc M KOTaAHI€HC JIIOOOTO0 yrJja 3 DopMyIHpOBaThH ONPEAEIECHUS TAHI€HCA U KOTaHI'€HCa TPOU3BOJIBLHOIO Y.

[Tonatuss TaHreHca M KoTaHreHca oboro yria. Och OnpenensaTb 3HaKM TaHT€HCA U KOTAaHI€HCA IIPOU3BOJIBHBIX YIJIOB IIOBOPOTA.

TaHT'€HCOB U OCh KOTAHT'€HCOB. YTOJI HAKJIOHA MPSIMOM 3anonHATh TAOJMIbl 3HAUEHUH TaHNe€HCa M KOTAaHT'€HCa HEKOTOPBIX YIJIOB.
Pemarp mpocreiimye BUAbl TPUTOHOMETPUYECKUX ypaBHEHMI. CpaBHUBATH
3HAYEHUS TAHT€HCA M KOTAHT€HCa TaOJMYHBIX BUJIOB YTIIOB

16. IpocTeiilmme TPUroHOMeTPpUYECKHE YPABHEHUSA 3 3anoaHATh TAOMHUIIBI 3HAYCHUH apKCHHYCa, apKKOCHHYCA, apK- TaHTeHCa U

[Ipocreiimne TpUroHoMeTpudeckue ypaBHEeHHs. [loHATHS
APKCUHYCA, ApKKOCHHYCa, apKTaHI€HCAa U AapKKOTaHICHCY)
qucia

ApKKOTaHreHca 3aJaHHbIX yucesl. CTpOUTh YIJIbl MO 3HAYEHUSIM OOpaTHBIX|
TPUTOHOMETPUUECKUX (byHKIMA. [IpeoOpa3oBbIBaTH BBIPAXKECHMS,

colepkalye  oOpaTHble  TpUTOHOMeTpuueckue  QyHkuuu. Pemartp
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HpOCTCfIHIHG TPUTOHOMCTPUYCCKUC YPABHCHUA. VYcranaBauBaTh HCTUHHOCTD,
YTBEPKICHUI

17. ®opmyanl npuBeneHusi DopMyibl IpUBEICHUS
TPUTOHOMETpPUUYECKUX (GYHKUMN. BbluncieHune 3HaueHUi
TPUTOHOMETPUUECKHUX byHKuni c IIOMOUIBIO
MUKPOKAJIBKYJISATOPA

Jloka3piBaTh  (OPMYJIBl TMPUBEACHUS TPUTOHOMETPHUUYECKUX  (YHKLIHUH.
[TpuMeHsATh GOPMYIIBI IPUBENCHUS I YIPOIIEHUS BBIYMCICHUN, peIlIeHus]
ypaBHeHuH. Pemats ypaBHEHHs Ha IPOMEXKYTKE. BBIUMCIATH 3HAYEHUs
TPUTOHOMETPUYECKUX (DYHKLUH C MOMOIIBIO MUKPOKAIBKYJISTOPA

18. CBoiicTBa u rpaguk pyHknum y = Sin X

O6mactp ompeneneHuss W 00JacTh 3HAYCHHH (DYHKIIHH,
rpaduk ¢yHKIUM U cBoiicTBa (QyHkimu Y = Sin X. Ilepuox
¢dbyukuu. [lepuoguueckass u Hemepuoandeckas (QYHKIIHH.
Cu- Hycouia

Haxoautk 00J1aCTh ONpeAeieHus U 00JIacTh 3HAYCHUH QYHKIMHU Y = SiN X.
[IpoBepATh, SABISETCA JM 33JaHHOE YHUCIO IEPUOAOM, HAXOIUTh MEPHOA
¢ynkuuu. PemaTte mpocTelne TPUTOHOMETPUYECKHE YpPAaBHEHHS U
HEPaBEHCTBA C IIOMOIIBIO Tpaduka GyHKIUH

Y = SiN X WK eIMHUYHOM OKpYy»)HOCTU. HaspiBaTh cBoiicTBa pyHKIMH Y = SiN
X. Ctpouts rpaduk ¢yHkuum Yy = Sin X B TeTpa- A4 U C NPHUMEHEHHEM
KOMITBIOTEPHBIX MTPOrpamMM. BHIMONHATE 3aanHus o rpaduky GyHKIUU Y =
sin X. Ctpouts rpaduku GYHKIUI ¢ MOAYISIMU B TETPAIU U C IPUMEHEHHEM
KOMIIBIOTEPHBIX TporpaMM. [IpUBOIUTH TpUMEpPHl pEaAbHBIX SBICHUH
(mporeccoB), KOJUYECTBEHHbIE XapPAKTEPUCTUKU KOTOPHIX OMMCHIBAIOTCS C
moMoInbo GyHKIMK Yy = SiN X. OnuChIBaTh CBOWCTBA 3TOW (PYHKIIUHU C
oropoii Ha ee rpaduk. [lepeunciasaTe cBONCTBA PYHKLIMU U WIITOCTPUPOBATH
WX C TOMOIIBI0 rpaduka

19. CpoiicTBa u rpaduk PpyHKIuM Y = COS X
OOnacte ompeneneHus W 00NacTh 3HAUYEHUH (QYyHKIUH,
rpaduk QyHKIMH U CBOICTBAa PYHKIIMU Y = COS X

Haxoauth obnacTe onpeneneHus U 00JacTh 3HAYCHUH (QYHKIHUHA Y = COS X.
Ctpouth Tpapuk (yHKIMM Yy = COS X B TeTpagd U C INPUMEHEHUEM
KOMITBIOTEPHBIX TporpamMM. Pemarh mpocTeliine TpUTOHOMETPUUYECKHUE
YPaBHEHMs W HEPaBEHCTBA C MOMOINBI0 rpaduka QYHKIUU Y = COS X WIIH
CAMHUYHON OKPY/KHOCTH.

Ha3zpiBaTh cBoiicTBa pyHKIMM Y = COS X. BbINOJHATH 3aiaHus Mo rpaduky|
¢yHKIMHU Y = COS X. [IpuBoANTH pUMEpHI PeaNbHBIX SBJICHHUM (IPOIECCOB),
KOJIMYECTBEHHBIE XapaKTEPUCTHKH KOTOPBIX ONHUCBIBAIOTCS C IOMOUIBIO
¢yHKIMU Y = COS X. OnuceiBaTh CBOMCTBa 3TOM (PYHKIIMU C ONOPON Ha ee
rpaduk. Ilepeuncnare cBoiicTBa (YHKIMM W WIUIIOCTPUPOBATh HX C

MOMOIIIBIO Tpaduka
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20. CBoiicTBa u rpa¢guk ¢pynkuumn y = tg X m y = ctg X
OGmactu ompeAesieHusT W 00JacTH 3HAYCHUN (YHKIHH,
rpaduku M cBoiictBa ¢yHkumMid Y = tg X u Yy = ctg X.
Tanresconga

HaxomuTh 001acTh onpenencHus U 00JacTh 3HaUeHUH QYHKIUN Y = t1g X U Y
= ctg X. Pemare mnpocTelliie TPUTOHOMETPUUYECKUE YpPABHEHUS W]
HEpaBEHCTBAa C MOMOIIbIO TpapukoB QyHKIMH Y = tg X u Yy = Ctg X uiy
€IMHUYHOM OKPYXHOCTH. BBINONHATH 3a1aHus 1o rpadukaM QyHKUHN Y =
tg X u y = ctg X. YcraHaBiuBaTb MCTUHHOCTb YTBEpKIAeHHH. CTpouTH
rpaduku GyHKIAN

y =tg X u y = ctg X. [IpuBoanuTh npuMepsl peanbHbIX SBJIEHUH (IIPOLECCOB),
KOJIMYECTBEHHBIE XaPAKTEPUCTUKU KOTOPBIX OIU- CBHIBAIOTCS C IOMOIIBIO
¢bynkuuit Y = tg X u y = ctg X. OnuceiBaTh CBOWCTBA 3TUX (DYHKIIHIA C OMIOPOH
Ha ux rpapuxu. [lepeuncnaTs cBoMCTBa (PYHKIUI U MITIOCTPUPOBATH UX C
MOMOIIBIO TPaUKOB

3aueT Wi KOHTposbHas pabota Ne 4

KoHTpoarpoBaTh U OLEHUBATh CBOIO padoTy. CTaBUTH IeNM Ha CIEAYIOUIUH
pTan 00y4eHust

21. 3aBHUCMMOCTM MKy TPHUIOHOMETPHYECKUMU
()YHKUIHMSMH OTHOTO H TOT'O K¢ APryMeHTa

OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. 3aBUCHUMOCTHU
MEX/1y TPUTOHOMETPUYECKUMHU (DYHKIUSMU OJHOTO U TOTO
KE apryMeHTa

[IpyMeHATh U3yUCHHbIE TOXKIECTBA JJIs1 BBIUMCIICHUS 3HAUEHUHN BbIpAXXEHUM,
[pelIeHNs YpaBHEHUN U HEPABEHCTB U JI0Ka3aTEIbCTBA TOXK/IECTB

22. CHHYC M KOCHHYC CYMMBI U Pa3HOCTH JIBYX YIJIOB
@opMysBl CMHYCa M KOCHMHYCa CYMMBI M Pa3HOCTH [BYX
YTJIOB

3anuceiBaTh (POPMYJIBI CHHYCA U KOCHUHYCAa CYMMBI U Pa3HOCTH JIBYX YIJIOB.
[IpuMeHATP WX JUISI BBIYMCICHHUS 3HAYEHWW BBIPAKECHHUW, pEIIEHUs
YPaBHEHUHN U HEPABEHCTB U JOKA3aTeIbCTBA TOXKICCTB

23. Tanreuc CYMMBI 1 TAHT'€HC PAa3HOCTHU ABYX YIJIOB
cDOpMy.]'IbI TAHI'CHCA CYMMBI U PAa3HOC- TH ABYX YI'JIOB

3anucbiBaTh (OpPMYJbl TaHI'€HCA CYMMbl W Pa3HOCTH JIByX YIJIOB.
[IpuMeHsATh WX [ BBIUUCICHHUS 3HAYCHUHM BBIPDAKEHUH, pELICHUS
YPAaBHEHUI M HEPABEHCTB M JIOKA3aTEJIbCTBA TOXKECTB

24. TpuronoMerpuuyeckue (pyHKIMH ABOHHOIO yria
CHHyC, KOCUHYC, TAHT€HC ABOWHOTIO yIiia

3anuceiBaTh (HOPMYIBl TPUTOHOMETPUUECKUX (YHKIMH JBOMHOIO yria.
[IpuMeHAT WX JUISI BBIYMCICHHUS 3HAYEHUW BBIPAKECHUW, pEIIEHUs
YPaBHEHUH U HEPABEHCTB U JOKA3aTeJIbCTBA TOXKICCTB

25. IIpeodpazoBanue Npou3BeIeHUs]
TPUTOHOMeTpU4YecKuX (QyHkuuidi B cymmy. OOpatHoe
npeodpazoBaHue

ToxecTBeHHbIE TNPeoOpa3oBaHUs  TPUTOHOMETPHUECKUX
BBIPAKECHUI

3anuchIBaTh bopMyIbl npeoOpa3oBaHus IIPOU3BEICHNUS
TPUTOHOMETPHUECKUX (YHKIIMH B CyMMy M TpeoOpa3oBaHUs CYMMBI B
npousBeneHue. [IpuMeHSITh WX Uil BBIYMCIEHUS 3HAYECHH BBIPaKEHUM,
YIPOLIEHUS BHIPAXKEHUH, pelICHUs] YpaBHEHU N

1 JO0Ka3aTeIhCTBA TOXKIECTB

26. PemieHue TPMrOHOMETPHYECKUX YPaBHEHMIA
YpaBHEHUs, CBOJWMBIE K KBQJAPATHBIM; OJHOPOJHBIC
TPUTOHOMETPHUYECKUE YpaBHEHHs; ypaBHEHUsI, CBOIUMBIE

K OJJHOPOJHBIM YPaBHEHHUSIM, H JIp.

Pemrate TPUTOHOMETPUYECKHE YPAaBHEHMsI W3Y4YEHHBIX BHUI0B. Haxomutp
KOpPHM Ha IIpOMEXyTke. Pemare TpUrOHOMETpUYECKHE YPABHEHUS
rpaduuecKy ¢ MPUMEHEHNEM KOMIIBIOTEPHBIX MTPOrpamMM
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[IpoekT «Pa3muyHble TUIIBI TPUTOHOMETPUYECKUX YPABHEHMUI
Y METOJbI UX PELICHU»

VickaTp, oTOHMpaTh, aHAJIM3UPOBATb, CHCTEMaTH3UPOBATh i
KIaccHpUIUpPOBaTh HHGOpMAIMO. VCHomb30BaTh pa3nu4HbIE HWCTOYHUKH
mH(bOpMaMY A5t pabOTHl HaJl TPOEKTOM

3aueT Wi KOHTposibHas padoTta Ne 5 1 KoHTpoarpoBaTh U OLleHUBaTh CBOIO paboTy. CTaBUTH 1IeNU Ha CIEAYIOLIUH
HTan 00y4eHHs

I'1aBa 5. BeposiTHOCTH M CTATHCTHKA 5

27. Tlousitue BepositTHocTH Dopmyna BepOSTHOCTH. 2 [IpuBOANTE, TPUMEpPHI MPOLIECCOB M SBJICHUH, HUMEIOMIMX CIIy4alHbIH

CTaTucTUUECKUil IKCIIEPUMEHT xapaktep. Mcnonb3oBaTh NpPU PEIIEHUMU 3aJa4 CBOMCTBA BEPOSTHOCTEM
[POTUBOMOJOXKHBIX  coObITHil. Pemars 3agaun  HA  HaAXOXKIEHUE
BEPOSITHOCTEH COOBITHIT

28. Bbluucienume  yuciaa  BapuaHToB  DopmyIibl 2 Pemarp 3agaud Ha NpPUMEHEHHE KOMOMHATOPHBIX GopMynl U (HOpMYIIbI

KOMOWHATOPHKH. [Toncuer qucia: [IEPECTAHOBOK, BeposiTHOCTH. llpumenste ¢opmynsl OumHOMa HpBIOTOHa W OCHOBHBIC

pa3MenieHuii, codetaHuid saemMeHTOB. Dakropuan. bunoMm| KOMOMHATOPHBIE COOTHOILICHHS Ha OMHOMHUAIbHBIE KO (UIIUEHTHI

HproTona

[TpoekThl Hckats, 0oTOUpaTh, aHaAJIM3UPOBATh, CUCTEeMaTU3UPOBATh 17|

1. IlepecraHoBkM,  coueTaHus W pa3MEIIEHUS ¢ knaccudumpoBath UHGOpManuio. Mcnoap30BaTh pazIMuHbIE MCTOYHHKH

MMOBTOPEHHUEM. OcHoBHbIE bopMyIBL. Pemenue nHpopManuu uis paboThl HAJl IPOEKTOM

KOMOWHATOPHBIX 3a7a4.

2. ['eomerpuueckasi BepOSTHOCTh. Pemienue 3amay Ha

HaXO0X/ICHUE T€OMETPUYECKUX BEPOSTHOCTEH.

3. bunom HproTona. Pasmuunbie criocoObl T0Ka3aTeinbCTBA

ouHoma  HpioToHa:  KOMOWHATOpHOE,  MHAYKTHBHOE.

Tpeyronbauk Ilackans. Pemenne 3amad ¢ MCmoib30BaHHEM

ounoma Herorona

3aueT W KOHTposibHast paboTta Ne 6 1 KoHTpoanpoBaTh U OlEeHUBATh CBOIO padoTy. CTaBUTH IeNM Ha CIEAYIOUIUH
STan 00y4eHUs

I'1aBa 6. IloBTOpenne 3

29. ®yHKUUH U TPaPUKH 3 Haxoauth obnactu onpeneneHuss U o01acTi 3HAYEHUH CIIOKHBIX (DYHKIUH.

@Oynkiun 1 rpapuku. OOnacTe ompeneneHust U 00JacTh
3HaYeHUsT (QyHKIUHA. YeTHOCTh, TEPHOAWIHOCTh, He-
MPEepPBIBHOCTh, BO3pacTaHue U yObiBaHUe (yHKIMU. Perienue
HEPaBEHCTB Ha OCHOBAHUU CBOMCTB (PYHKIIUH.

OO6parumocts hyHkumil. @yHkimu y = arcsin X, y = arccos X,
y = arctg X, y = arcctg X. I'papuku ¢pyHkmit

C MOOYJISAMU

OnpenensTb YETHOCTb M TNEPUOAMYHOCTH CIOXKHBIX (QyHKUuH. Haxomurh
MPOMEKYTKH BO3PAaCTaHWs W YOBIBAaHHS CIOXKHBIX (QyHKIHHA. CTpOUTH
rpadukd  OOpaTHBIX TPUTOHOMETPUUYECKHX (YHKIMH U QYHKUUH C
MoaynsMu. PemaTh HepaBeHCTBAa Ha OCHOBAHUU CBOMCTB (yHKIUH. CTPOUTH
rpaduKd C TOMOUIbIO TaONUIBI MpeoOpa3oBaHUN M KOMITBIOTEPHBIX|
MporpamMm
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30. YpaBHeHMsI U HepaBeHCTBA YpaBHEHUS U HEPABEHCTBA. 3 Pemrate ypaBHeHHs TpaduueckuM crnocobom. OGopMIsATh aHAIUTHYECKUE
PaBHOCHIBHBIE IIpeoOpa3oBaHus. OOnacTh JOMYCTUMBIX| PEIICHNs YPAaBHEHHWI, HEPAaBEHCTB M MX CHCTEM C IIOMOIIBIO 3HAKOB
3HA4YCHUI IEPEMEHHOM. [PAaBHOCUJIBHOCTH M cienoBaHus. Pemars HEKOTOpble BUIbl YpaBHEHUH,
Pacimmpenue n cyxenue OJI3. 3HakuM paBHOCWIBHOCTH Y HEPABEHCTB U CUCTEM C IPUMEHEHUEM KOMITBIOTEPHBIX IIPOrpaMM
CJIEJOBaHMs
lTorosast KOHTpOJIbHas paboTa 1 KoHnTponupoBarh M oOLeHMBaTh CBOK0 paboTy. IlogBomuTe uTOrM rona.
CTaBUTH 1IN HA CIENYIOIUN YIeOHBIN roJ
Hroro 105
11 kamaccsl
Conep:xxanue MaTepuajia ydeOHUKA KoumnuectBo | XapakTepucTHKA OCHOBHBIX BUA0OB Y4eOHOI 1eATeJTbHOCTH YUAIIHXCH
4acoB

I'niaBa 1. HenpepbIBHOCTD M nipees (PYHKIUN

12

1. HenpepsiBHOCTH yHknuu HenpepblBHOCTh QyHKIINH B
TOYKE M Ha NMPOMEXyTKe. PelieHue HepaBEeHCTB METOA0M|

Y

Haxomute 10 TpaduKy TOYKH pa3pbiBa: OCECKOHEYHBIE W YCTPAHHMEIE.
Pacrio3naBaTh HENpephIBHBIE U pa3pbiBHbIE (PyHKUIMU. PemiaTh HepaBEeHCTBA

Ilpenen ¢yakuuu B Touke. CBs3b MEXIY MpENeIoM H
HENpPEephIBHOCTBIO  (QyHKIMM B Touke. OrmpeneneHue
HEMpPEepbIBHOCTH UM TMpefena (QyHKIUM Ha s3bIKE  €-0.
Jloka3aTelbCTBO HENPEPHIBHOCTH JTMHEHHON (YHKIIUU

mHTepBAIOB.  Touka  paspeiBa.  PaspeiB  yHKIMM: METOZOM HWHTEPBAIOB. YCTpPaHATh pa3peiB (QYHKIUKU B TOUKe. CTPOHTH
0ECKOHEYHBIN M yCTPAaHUMBIN rpaduku QYHKIHUHA C TPEMEHEHUEM KOMITBIOTEPHBIX IPOrpaMM
2. Ilpenen pyHkuun 4 Brrauciate npenen ¢GyHKuu B Touke. M300pakaTh cxematndecku rpaduk,

MMEIOLUM  JTaHHBIM Mpenes B TOYKE. Y CTaHABIMBATh
YTBEPKACHHUI O HENPEPBHIBHOCTH (PYHKIIUH.
[IpoBoANTH OOOCHOBaHUS O TMpeAenaX M HEMPephIBHOCTH (YHKIUU Ha|

WJUTIOCTPATUBHOM YPOBHE

HNCTUHHOCTB|

3. Acumnrorel rpapuka  QyHKIMH  YpaBHEHHS
BEPTUKAIBHOW, TOPU30HTAJILHON U HAKJIOHHOW aCHMIITOT.
[ToHsATHS OECKOHEYHOTO Mpeaea

u npenena Ha OeckoHeuHocTH. [IpaBmiia BbIUMCIIEHUS]
[IPEACIIOB

3anuchiBaTh YPaBHEHHS BEPTUKAIBHBIX W TOPU30HTAIBHBIX ACHMIITOT.
DopMyIMpOBaTh ONpEAEIEeHUS HENPEPHIBHOCTH U Ipesiesa PYHKIIMU B TOUKE.
DopMyIMpOBaTh U NPUMEHATH IpaBWIIA BBIYMCIEHUS NIpenenoB. CTpoUTh
rpaduku GYHKIMNA ¢ IPUMEHEHUEM KOMIIBIOTEPHBIX TPOTrPaMM

Cekymas U KacareiabHas K rpaduky ¢QyHKIHMH. YTIOBOH
K03 (ULIMEHT KacaTelbHON. Y paBHEHHE KacaTeIbHOM

3aueT Wi KOHTposibHast padoTa Ne 1 1 KoHTpoaupoBaTh U OIleHUBAaTh CBOIO paboTy. CTaBUTH LIENM Ha CIENYIOIHMA
hTan o0y4eHHs

I'aaBa 2. [lpon3Boanasi GyHKIMM 13

4. KacatenbHasi K rpadpuky pyHKIHU 4 DopMynHpOBaTh OMpPEACIICHHE KacaTeIbHOW K TpaduKy (yHKIIUHU B TOUKE.

CtpouTth KacaTenbHyl0 K rpaduky (yHKIHMU U 3allUCHIBATh €€ ypaBHEHUE C
MOMOLIbI0  yrioBoro Kodgduiuenta. Ctpouth rpaduku QYHKIHH U

KaCaTCJIbHBIC K HUM C IPUMCHCHUCM KOMIIBIOTCPHBIX IIPOIrpaMM
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5. IIponsBonnas u nuddepenunan GyHKIHA
[lpupamenne aprymeHTa W MpHpalieHHe  (QYHKIHH.
[IponsBonHas u g depeHman byHKINN.
JluddepenunpoBanre. PU3HUECKUI CMBICT TPOU3BOTHON

DopmMynupoBaTh oOmperneneHne Mnpou3BoAHON. OOBACHATH (U3MUeCKHil U
TCOMETPUUYECKHN  CMBICIBI  MPOU3BOJHON. BBMHCIATE NpUOIMKCHHBIC
3HayeHus1 (yHKUMU. HaxoauTh mpoM3BOIHBIC JIMHEHHON M KBaapaTHYHOMU
(GyHKIUI 10 OmpeneieHHio. 3aluchiBaTh YpaBHEHHE KacaTelIbHON 110
M3BECTHOM TIpou3BOAHOW (yHKIMU. Pemare 3amaun ¢ Qusmdeckum
COJIEpKAHUEM: HAXOIWUTh CKOpPOCTh JIBDKEHMS Tejla, CHIYy TOKa,
KUHETHYECKYI0 3HEpruto u Ap. JlokaspiBaTh, YTO ogHA (PYHKLHUS SBISETCS
MPOU3BOIHOMN APYroit

6. Toukum Bo3pacTaHusi, YObIBAHHS M 3SKCTPeMyMa
byHxunn

Touku Bo3zpactanus u yobiBaHus GyHKIMH. Bo3pacTanue u
yObiBanue ¢yHkiuu. Teopema Jlarpanxka. VYcnoBue
MOHOTOHHOCTH ~ (YHKIMH. MakCUMyM ¥  MHHHMYM
(byHKIIUH. DKCTPEMYM U KPUTUYECKasi TOUKa (PYHKIHUU

Y

HaxoauTe MpOMeXyTKH BO3PACTaHUs U YObIBaHUS (DYHKIHH
C IOMOIIBI0 NPOU3BOAHON. (POPMYIMPOBATH OINPEAEICHUS MaKCUMyMa H
MUHUMYMa (QYHKIUH, SKCTpEeMyMa W KPUTUYECKOH TOYKH (QYHKIUH.
HaxoauTe TOYKM MakCMMyMa M MHUHHUMyMa C IIOMOIIBIO INPOM3BOIHOMN.
[TpoBomuTH HiccaenoBaHNEe (DYHKIIMH C MTOMOIIBIO MPOU3BOAHON M CTPOUTH €€
rpaduk. 3amnonHATH TaOMUIy IO pe3yiabTaTaM MCCIEeJOBaHUS (DYHKIUU.
Haxoaute ommOKku B TOCTpoeHHMSX rpaduka (yHKIUU. YCTaHABIMBATH
MCTUHHOCTb YTBEPXKAEHUH O KpUTHUYECKUX Toukax. Ywurare rpaduky
¢ynkuuid. Ctpouth rpadpukn (QyHKOMA B TETpagd W C NPUMEHEHHEM
KOMIIBIOTEPHBIX IPOTPamMM

[IpaBuna HAaXO0XJEHUs MIPOU3BOJHOMN CyMMBI,
MPOM3BEICHNUS, YACTHOTO QyHKIMI. DopMysia HaXOXKACHUS
[IPOU3BOJHON CTEIICHU

3auer wim KOHTpoJbHast pabora Ne 2 1 KoHTponMpoBaTh U OIEHUBATH CBOIO paboTy. CTaBUTH NN HA CIEAYIOMINHN
HTan o0y4eHHs

I'naBa 3. Texuuka quddepeHunpoBaHus 28

7. Ilpou3BoHAas CyMMBbI, IPOU3BEEHUS H YACTHOTO 4 DopmynmupoBaTh ¥ MPUMEHATH MPABHUIIA HAXOXKIECHUS TPOU3BOJHON CYMMBI,

MPOU3BEJCHUS, YAaCTHOTO, CTENEHW: HAXOAWUTh IMPOU3BOAHYIO (DYHKIUH B
TOUKE; COCTABJIATh YpaBHEHME KacaTelbHOW K rpaduky (QyHKUIHUU B TOUKE;
pemaTh 3a1a4u ¢ PU3MUECKUM COAEpPIKaHUEM; TIPOMEKYTKH MOHOTOHHOCTH U
bKcTpeMyMbl pyHKIMHU. CTpoUTh rpaduk QyHKIMH

Onpenenenne 4ymcia € Tpa@uIecKuM CIOCOOOM W uepes
npezen MOCIIEI0BATEIHLHOCTH. [IpousBoHasl

8. Ilpou3BoaHast C10KHON PyHKIMHU 4 BbiiensaTe B CIOXKHOW (YHKIMH BHEIIHIOIO M BHYTPEHHIOIO (DYHKIUH.

CnoxxHast (QyHKuMs. BHEmHSsI M BHYTpEHHSS (QYHKIIMH. DopMyIMpOBaTh MPABUIIO HAXOXKICHHUS MPOU3BOAHON CIIOXKHOW (YHKIMH.

[Tpon3BoHas CIOKHOU M HEABHOM (hyHKIIMIA [lpumensTs ¢GopMydy TNPOU3BOAHON  CIOXKHOM  (QYHKIMH TIpU €€
VCCIIETIOBAaHUM U MOCTpOoeHUH Tpaduka. HaxonuTe Npou3BOAHBIE CIOXKHBIX U
HesBHBIX (QyHKIMHA. CTpouTh TpauKH CIOXHBIX (QYHKIUN U KacaTelbHbIE K
HHM C IPUMEHEHHEM KOMIIBIOTEPHBIX MPOrpaMMm

9. @opMmy.JibI IPOU3BOIHBIX OCHOBHBIX (QYHKIMIA U [IpoBOIUTH HCCIIEIOBAaHNE U3YUEHHBIX (DYHKIIUH, CTPOUTD

MOKa3aTeIbHON, CTeNIEHHOM U Jiorapudmudeckor QyHKIHA,

K HUM KacCaTCJIbHBIC, HAXOAUTH UX HpI/I6J'II/I)KeHHBIe 3HadYeHus. Pemarn 3aaa4H|
(I)I/I3I/IHCCK01" 0 COACPIKAHUA O HaXO0XICHHUU CKOPOCTH PAAHOAKTUBHOIO

pacrmanga, 0 CKOPOCTH W3MEHEHUsI CHJIBI TOKa M Jp. HaxonuTh mpou3BOIHYIO
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TPUTOHOMETPHUYECKUX U OOpATHBIX UM (DYHKITHIA.
[Ipon3BogHas 0OpaTHOM GHYHKIIUH

oOpatHOi QyHKIMH. [IpuMeHsTs hopMyInbl U npaBuia qudQepeHIMpOBaHU
B MICCIIEIOBAaHUN (YHKIMI HA MOHOTOHHOCTb M SKCTPEMYMBI B CUTYallUsIX, HE
TpeOYIOIINX CIOXKHBIX MPeoOpa3oBaHUM

10. Hau6oJib111€e 1 HAMMeHbIIIee 3HAYEHUs (PYHKIUH
HauOonpiiee ¥ HauMeHblee 3HA4YCHUS  (YHKIHUU.
HauOonbiiee ¥ HauMeHbIlee 3HAYCHUS (QYHKIUU HA
IPOMEKYTKE

8]

Vcrionp30BaTh MPOM3BOAHBIE B 33/Ja4aX Ha HAXOXJICHHE HAMOOJBIINX U
HAaMMEHBLINX 3HaueHW (yHKIMA, oOmacts 3HaueHW (yHKIMA. CTPOHTH
rpaguku (QYHKIUH ¢ TPUMEHEHHWEM KOMIIBIOTEpHBIX Hporpamm. Pemarh
3aaud C MPAKTHYECKUM, TEOMETPUUYECKUM U (PU3NUYECKUM COJepKaHUEM Ha
HaXO0JK/IeHHE HAMOOIBIINX U HAMMEHBIINX 3HAYCHUN

IIpoekt  «3agaun Ha  MakCUMyM U  MUHUMYM
aJIreOpanyeckoro, TPUTOHOMETPUUYECKOTO y
reOMETPUYECKOT0 COAECPKAHUS»

Vckats, 0oTOHMpaTh, aHAJIIM3UPOBAT, CUCTEMAaTU3UPOBATH y
kinaccuduuupoBath MHMopManuio. Vcrnonb3oBaTh pa3iavuHble HUCTOYHUKH
mHbOpMaHy 1Jist pabOTHl HaJl TPOEKTOM

11. Bropas npousBoaHasi Ou3nueckuii 1 reoMeTpUYECKUH]
CMBICII BTOPOM NMpou3BOAHON. [IpoMexXyTKH BBITYKJIOCTH U

BOTHYTOCTHU u TOUYKH neperuda GyHKIHH.
JnpdepenunansHOE ypaBHEHHE rapMOHUYECKUX
KoJIeOaHuH

[lo rpaduky ompeaensiTh BBIIYKIOCTb, BOTHYTOCTb M TOYKH TIepernoda
¢byakuu. [IpoBoauTh UCCneqoBaHMs C MOMOIIBI0 BTOPOM MPOU3BOIHON HA
BBITYKJIOCTh, BOTHYTOCTh M TOYKH Tnepernba ¢yHkuuu. Mcnomab3oBarth
MEepBYI0 M BTOPYIO NPOM3BOJHBIE B HcciefoBaHuM (yHKuiA. CTpouTh
rpaduky QYHKIUH C NPUMEHEHHMEM KOMIBIOTEPHBIX IporpaMM. Pemarh
3amaur (PU3NYECKOrO COAEPKAHMSI Ha HAXOXKICHHE CKOPOCTHU U YCKOPEHHS]
NIBUOKEHMSI TeJla

[Ipoekt «Bpimyknocts QyHkuuu. [loHSTHE BBITYKIOCTH
(byHKIIH. JlocraroyHoe yCIIOBUE BBIITYKJIOCTH.
[IpuMeHeHMe BBIMYKJIOCTH (DYHKIMH Ui CpaBHEHHS
OCHOBHBIX CPEJIHUX: CPETHET0 apu(PMETUUECKOTO, CPEIHETO
TCOMETPUYECKOI0, CPEIHEr0 TapMOHUYECKOIO0 U CPEIHEro
KBaJPaTHUYHOT O»

Vckats, 0TOMpaTh, aHaJIM3UPOBATbh, CUCTEMATU3UPOBATh y
kiaccupuuupoBats HHMopmanuoo. lMcnonas3oBaTh pa3nUyHbIE HCTOYHUKH
H(pOopMaMU A paboThl HaJl TPOEKTOM

KpuBonuueiiHas  Tpanenus.  VHrerpanpHas — cymma.
WNuterpan. [nomane kpuBonnHenHoM Tpanenuu. Gopmyna
Heiorona—Jleiioauna. @opmyna oObema Tena BpalleHUs.
['eomeTpryeCKnii 1 MEXaHUYECKHI CMBICI MHTErpaja

3aueT WM KOHTposbHast paboTta Ne 3 1 KoHTpoanpoBaTh U OIIEHUBATh CBOIO paboTy. CTaBUTH IENH Ha CIENYIOIIHMA
STan 00y4eHUs!

I'1aBa 4. UnTerpaJ u neppoodpasHas 11

12. Ilomaabs KpUBOJIUHEHHON Tpanmenun 4 DOopMyJIUPOBATh OMNPEACICHUS KPUBOJIMHEWHOW Tpamenuu, HWHTerpania.

M300paxkaTh Gurypy, miomiaap KOTOpoi 3anucaHa

C TIOMOIIBI0  HMHTETpaJa.  3amuChiBaTh  IUIOMAAL  M300paKEHHOMH
KPUBOJIMHEWHOM Tpaleuuyu C MOMOUIbI0 HMHTErpaja. 3aluchiBaTh IJIOLIA/b
(Gurypsl ¢ TOMOIIbIO CYMMBI M pPa3HOCTH HHTErpajgoB. OOBICHATH Ha
MpUMepax CyTb MHTETPUPOBAHUS Uil BBIYUCICHMS IUIOMIAne ¢uryp,
OrpaHMYEHHBIX TpadukaMu QyHKUIUNA. 3anuchIBaTh 00BEM Tella ¢ MOMOUIBIO
uHTerpaia. CTpouTh GUrypy, OorpaHM4eHHYIO JaHHBIMH JHHUSMHU B TETPaax

1 C IPUMCHCHUEM KOMIIBIOTEPHBIX ITPOrpamMm
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13. IlepBoodpa3nass IlepBooOpasznas. Ilpupamenue
nepBooOpazHon. MuterpupoBanue. OCHOBHOE CBOWMCTBO
[1EpBOOOPA3HBIX.

[Ipocreiime mnpaBwiia HaXOXJIEHHS NEPBOOOPA3HBIX.
Tabnua nepBooOpa3HbIX OCHOBHBIX (DYHKITHIA

[=]

dopmynupoBaTh OmpeneneHue IepBooOpa3Hol  GyHKuuu. I[IpoBepsTs,
SBJISICTCSI JTM OJIHAa (yHKIMA TepBooOpasHo mis apyroi. [lo rpaduxky
nepBooOpa3Hoil cTpouTh camy (yHKIHIO. POpMYIHPOBATH U JIOKA3bIBATH
MIpOCTENIINE MTpaBUiIa HAXOXKAECHUS IepBooOpa3zHoil pyHkiuu. [losb30BaThCs
Tabnaumeld nepBoOOpa3HBIX OCHOBHBIX (YHKIMH MpH pEIIeHUH 3a/ad.
Jloka3bIBaTh, 4TO OJHA (DYHKIMS SBISETCA IEpBOOOpPA3HOM I JPYroil.
HaxoauTe B pocTeHIINX Citydasx nepBooOpasHble (PyHKIHH.

[IpuMeHATh MHTErpaibl A HAXOXKACHUS IUIOLa[edl KPUBOJIMHEHHBIX
Tparnenuii 1 00beMOB Tel BpalleHus. Pemars ¢ moMoIipio HHTErpaia 3a/1auy
MPAKTUYECKOIO,  TEOMETPUYECKOrO0 U (PU3UYECKOTO  COJEpIKaHUs
[PUBEICHHBIX B y4eOHUKE BUIOB

DopMyna BEpOSTHOCTH. YCIIOBHas BeposTHOCTh. Cymma
coObiTuil. Dop- Myna BEpPOATHOCTHU CYMMBI COOBITHIA.
BeposTHOCTB CYMMBI HECOBMECTHBIX COOBITHH.
BeposiTHOCT  MPOU3BEACHUS  HE3aBUCUMBIX  COOBITHII.
Cxema bepnymn

3aueT Wi KOHTposbHas paborta Ne 4 1 KoHTpoaupoBaTh U OIIEHUBATh CBOIO padoTy. CTaBUTH IeNM HA CIENYIOIIHMA
STan 00y4eHUs

I'naBa 5. BeposiTHOCTBH M CTATHCTHKA 10

14. Cymma u npou3BeieHne COObITHI 3) [IpencraBnsaTe uHpOpManMiO B BUAE TaOMUI,, KPYroBBIX M CTOJOYATHIX|

quarpaMM, B TOM YHCIE C IIOMOINBK) KOMIBIOTEPHBIX IIPO- TIpaMM.
[IpuBoauTH TpUMEpPbl MPOTHBOIOJIOXKHBIX COOBITUH, 3aBHCUMBIX H
HE3aBUCUMbIX CcOObITHH. lcmonb3oBaTh IpU pELIEHUH 3a/ad CBOICTBA
BEPOSTHOCTEH  MPOTHUBOMOJOXKHBIX  COOBITHHA. 3amuchiBaTh  (HOpMYyIIB
BEPOSTHOCTH CYMMBI M TpoOU3BeNeHHs coObITHi. Pemars 3amaun Ha
BBIUHCIICHHE BEPOSITHOCTH CYMMBI U TPOU3BEAECHUS COOBITHI

15. Iousitue o cratucruke CpenHee apupMeTHUYECKOE,
MeauaHa M Mojaa psnaa. Jlucnepcuss 4McIOBOro psna.
MaremaTHuecKoe OKUAaHUE

[IpoexkT «EcTecTBeHHO-HayYHble MPUIIOKEHUS 3aKOHA
OOJIBIINX YKCEJ, B TOM YHCIIC 3aKOHOB MeHIelIs»

Y

[IpencraBnsate wHGOPMAIMIO B BHUAEC TaOJHUIl, KPYTOBBIX M CTOJOYATHIX
nuarpamMm.  Haxoauth cpemHee apudmeTrnueckoe, MOIy, MEAHUaHY,
TUCTIEPCUI0 U MAaTEMaTHYECKOE OXKUJAHWE YHCIOBBIX psAnoB. [IpuBoauTH
coZiepKaTelIbHbIe TPUMEPHI HCIOJb30BaHUSI CPEIHUX 3HAYEHUH, TUCIIEPCUH]
M MaTeMaTUYECKOTO OXUIAHUS ISl OTMCAHUSI IAaHHBIX

Wckats, 0oTOUpaTh, aHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATH u
KinaccuuiupoBath uH(popMmaiuoo. Mcrnonb3oBaTh pa3iMuHbIE HWCTOYHHKU
mHbopManuu s paboThl HAJI MPOSKTOM

3aueT Wi KOHTposibHast padoTta Ne 5 1 KoHTpoanpoBaTh U OlleHUBAaTh CBOIO paboTy. CTaBUTH LENM Ha CIENYIOIIHMA
HTan o0y4eHHs

I'naBa 6. KoMIiekcHbIe YHC/Ia 6

16. ®opmy.1a KOpHel KyOH4eCKOro ypaBHeHHs 1 Pemrats KyOnueckue ypaBHeHus no ¢popmyie Kapaano

Pemenne ypaBHeHMH  BbICIIMX — cTeneHed. Popmyna)

Kapnano 1151 penieHust KyOM4ecKux ypaBHEHHH

17. Aaredpanyeckasi popmMa KOMILIEKCHOI0 YHCJIa 3 OO60CHOBBIBATh HEOOXOAMMOCTh  PACHIMPEHUS YHUCIOBOTO MHOXKECTBA
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[IoHsATHE KOMIUIEKCHOTO Yuciia. MHMMas U JEHCTBUTEIIbHAS
YaCTH KOMIUIEKCHOrO 4ucia. CONpsKeHHBIE KOMIUIEKCHBIC
yrcia. PaBeHCTBO KOMIUIEKCHBIX 4Hced. ApudMeTHyecKue
NEeWCTBUS ¢ KOMIUIEKCHBIMHM YHCIIaMU B alre0pandeckoil
dopme. OcHoBHasi Teopema anreOpbl. HepaspemmmocTh
YPaBHEHHH BBIIIIE IIATOM CTENIEHU B paUKaIax
[Ipoekt «McTopus pa3BUTHS NIOHS- TS YUCTIa»

NEHCTBUTENBHBIX YHMCET /0 MHOYKECTBA KOMIUIEKCHBIX YHMCEN B CBSI3U C
pa3BuUTHEM anreOphl (peleHrue ypaBHEHUM, OCHOBHAs TeopeMa anreOph).
DopMyIMpOBaTh  ONPEIEICHUE KOMIUIEKCHOIO 4YHUCJIa M PaBEHCTBA
KOMIUIEKCHBIX 4uces. DopMynMpoBaTh OCHOBHYIO TEOpeMy aireOpsl.
Haxonuth KOMIUIEKCHBIE KOPHM KBaIpaTHbIX ypaBHeHUM. [loka3biBaTh
BBINOJIHUMOCTh TeOopeMbl Buera A KOMIUIEKCHBIX KOpHEH KBaJpaTHOIQ
ypaBHEHUS. BBINOIHATE A€CTBUS HAJl KOMIUIEKCHBIMU YHCIIaMH, 3a/1aHHBIMU
B anreOpandeckon hopme

Vckats, 0oTOHMpaTh, aHaJIM3UPOBATh, CUCTEMATU3UPOBAThH y
kinaccuduuupoBath HHMopManuio. Vcrnonb3oBaTh pa3iavuHble HUCTOYHUKH
mH(bOopMaMY A5t pabOTHl HaJl TPOEKTOM

VToroBasi KOHTpOJIbHAsI paboTa 1 KoHTpoaupoBaTh U OIIEHUBATh CBOIO padoTy. CTaBUTH IeNM HA CIENYIOIIHMA
dTaIl CBOEH KU3HU
Pe3epB BpeMeHH (IIOJITOTOBKA K SK3aMEHaM) 22
Htoro 102
I'eomerpust
10 kaacc
Homep
napa- Conepixanue MaTepuajia Koa-Bo XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSIT€JIbHOCTH YYEHHKA
rpaga 4acoB (Ha ypoBHe y4eOHbIX el CTBUIi)
BBenenne. AKCHOMBI CTEpeOMETPUH 4 [lepeuncnsiTh OCHOBHBIE (UTYpHl B TMPOCTPAHCTBE (TOYKa, MpsMasd,
1 [TpemmeT crepeoMeTprul AKCUOMBI CTEPEOMETPHH (2 MJIOCKOCTh), (OpMyIHpOBaTH TPU AaKCHOMBI 00 HX B3aUMHOM pac-
2 MOJIOKEHUH U WJUTIOCTPUPOBATH ATH aKCHOMBI TPUMEpPaMH U3 OKpYXKaroIien
00CTaHOBKH
3 HexoTopsie CleacTBUS U3 aKCHOM 2 DopMyIHpOBaTh U JI0Ka3bIBaTh TEOPEMY O IJIOCKOCTH, MPOXOASIIeH depes
MpsAMYI0 H HE JIeKallyl0 Ha HEH TOYKy, W TEOpeMy O IUIOCKOCTH,
MPOXOJIAIICH uepes JIBe MepeceKaromuecs mpsmMbie
I'naga |. [lapaaiebHOCTh NMPSIMBIX U TJIOCKOCTENH 10 DopMyTUpOBaTH ONpPENCICHUE MapaUIeIbHBIX IMPSMBIX B IMPOCTPAHCTBE,
§ 1 [MapaieJibHOCTh  TPSAMBIX,  OpAMOA M2 (dbopMynupoBaTh W JOKa3blBaTh TEOPEMBI O MAPAIIENBHBIX TMPIMBIX;
MJIOCKOCTH OO0BSACHATH, KAKUE BO3MOXKHBI CITydal B3aMMHOTO PACIIOJIOKCHHS TIPSIMOU H
[TapamiensHbIe IPSIMBIE B TPOCTPAHCTBE MJIOCKOCTH B MPOCTPAHCTBE, U MPHUBOJIUTH WILIIOCTPUPYIOIINE TPUMEPHI U3
[TapamiensHOCTh TPEX MPSIMBIX OKpYyXarolield 00CTaHOBKH; (hOPMYJIMPOBATH OTPE/ICIICHIE
[TapaymieTsHOCTD MIPSIMON U TUIOCKOCTH MapajuIeNIbHBIX MPSMOM M TUIOCKOCTH, (OpMynHpoBaTh W JOKa3bIBATH
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VTBEPXKJIEHUSI O TNapaJUIeIbHOCTH MPSMOM M TUIOCKOCTU (CBOWCTBA W
MPHU3HAK); pelIaTh 33Ja4d Ha BBIYMCIECHUE U JJOKA3aTEIbCTBO, CBSI3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM MPSAMBIX U INIOCKOCTEN

§ 2 B3aumHoe pacnoJiokeHmne NPSAMBbIX B3 OOBACHATb, Kakue BO3MOXHBI CIy4ad B3aUMHOIO pAcIOJIOKEHHs [BYX|
MPOCTPAHCTBE. YT0JI MeXK1Y ABYMS NPSIMbIMU MpsIMBIX B IPOCTPAHCTBE, WU MPHUBOJUTH WILIOCTPUPYIOIIUE IPUMEPHI;
CkpeluBaronyecs npsmble (opMyIMpOBATH ONpEAETICHUE CKPEIMBAIOIIUXCS IPAMBIX, (POPMYIHPOBATH
YIIIbl ¢ COHaIlpaBJIEHHBIMH CTOpPOHaMHu YTOJ] 1 1OKa3bIBaTh TEOPEMY, BBIPAKAIOUIYIO MPU3HAK CKPEIIUBAIOIINUXCS MIPSIMBIX,
MEXy IPSIMBIMU 1 TEOpeMy O IUIOCKOCTH, HPOXOAALIeH depe3 OJHY U3 CKPELIMBAIOIIUXCS
Kontponbnas padora Ne 1 MpSIMBIX M TApayIeIbHOW APYrod NpsSMOii; OOBSCHATH, Kakhe IBa JIyda

Ha3bIBAIOTCS COHAINPaBJIEHHBIMU, ()OPMYJIMPOBATh U JI0OKA3bIBATh TEOPEMY 00
yIJIax ¢ COHANPABICHHBIMU CTOPOHAMH; OOBSICHATBH, YTO HA3BIBACTCS YTIIOM
MEXy MEpeceKarolIUMUCS NMPSAMBIMU M YIJIOM MEXAY CKpEIIHMBAIOLUIMMUCS
MPSIMBIMU; PELIATh 3a/1a4M HA BBIYMCIEHUE U JI0KA3aTEIbCTBO, CBSA3AHHBIE CO
B3aMMHBIM PACHOJOXKEHHUEM JIBYX IPSMBIX U YTIIOM MEKAY HUMU

8 3 [MapanieJbHOCTH MJIOCKOCTEl 2
[TapanenbHble UIOCKOCTH DopmynupoBaTh ONpeAeIeHUE NapalIeNIbHbIX IIOCKOCTEN, (OPMYINPOBATH
CBolicTBa napasuleIbHbIX INIOCKOCTEN 1 JIOKa3bIBaTh YTBEPXKACHMUS O MPU3HAKE U CBOMCTBaX MapajlieibHbIX|

MJI0CKOCTEH, HCIOJIb30BATh 3TU YTBEPKACHUS IPU PEIICHUH 3a/1a4

§ 4 Terpasap u napasnJeenumnes 2 OOBsicHATh, Kakasg (¢urypa Ha3bplBaeTCs  TETPadAPOM W Kakas
Terparap Ilapamienenunen MapajuleJIENUIE oM, TOKa3blBaTh HA 4YEpTEX)axX M MOJCIAX HMX DJIEMEHTHI,
3aau Ha IOCTPOECHUE CEUEHUN n300paxaTh 3T (UTYphl Ha PUCYHKAxX, WIUIIOCTPUPOBATH C MX MOMOILBIO

[pa3IM4YHbBIE CIy4ad B3aUMHOIO pPACIOJIOKEHUS MNPSAMBIX U INIOCKOCTEH B
[POCTpaHCTBE; (DOPMYIHPOBATh M JOKa3blBaTb YTBEPXKACHHUS O CBOWCTBAX|
napajyiesienunesa; OOBACHATb, YTO HA3bIBAETCSl CEUYEHHEM TeTpadJipa
(mapannenenurnena), pemarh 3aJadyd Ha MOCTPOECHUE CEYEHMH TeTpadjpa U
napajuleJIENUIEeNa Ha YEPTEXKE
KonTpoabHasi padora Ne 2 1
I'aaBa |l. IlepnenauKy/JAsIpHOCTh NPAMBIX U MJI0cKocTei |10 @DopMyaupoBaTh  ONpeAeNieHuEe  MEepPHEeHAUKYISPHBIX  MPSMBIX B
§1 [lepneHIMKYJISIPHOCTH NPSIMOM U IUIOCKOCTH |2 [IPOCTPAHCTBE; dbopmynupoBaTh u JI0Ka3bIBaTh JeMMY 0

[leprieHquKyNIIpHBIE IPSIMbIE B TPOCTPAHCTBE
[TapasuienpHple TpsIMbIE, NEPHIEHAMUKYISIPHBIE K
MJIOCKOCTH

[Ipyu3Hak  NEPHEHIUKYISIPHOCTH  MPSAMOM U
[JIOCKOCTH

MEPIeHIUKYIAPHOCTH JIBYX MapajyIeNbHbIX NPSAMBIX K TPETbed MPsSMOIi;
(hopMyIMpOBATEH OINpe/ieNeHne NPSIMON, EPIEHIUKYIIPHON K TIIOCKOCTH, U]
MPUBOJIUTh WJUTIOCTPUPYIOIINE MPUMEPHI U3 OKpYXarolie O0OCTaHOBKH;
(bopMyIMpOBaTh M JOKa3bIBaTh TEOpPEeMbI (IPSAMYyI0 U OOpaTHYIO) O CBs3Y|
MEXIYy MapajUIeIbHOCThI0 TMPSAMBIX M HMX [EPHEHIUKYISIPHOCTBIO K|

Teopema O mpsAMOHN, MNEPHEHIUKYISAP- HOM K

[JIOCKOCTH, TEOPEMY, BBIPAKAIOIIYIO MTPU3HAK MEPIEHIUKYISIPHOCTU MPSAMOU
W TUIOCKOCTH, U TEOpPEMY O CYIIECTBOBAHWUU W €IWHCTBEHHOCTH TMPSIMOM,
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MJIOCKOCTH

[POXOAAIICH 4Yepe3 MNaHHYI0 TOYKY U IEPHCHAMKYJIIPHOM K JIaHHOW
MJIOCKOCTH; pPelIaTh 3aa4y Ha BBIYMCIECHUE U JOKA3aTCIBLCTBO, CBA3aHHBIE C
[EPIEH JUKYISIPHOCTBIO IPSIMOU U MIJIOCKOCTH

§ 2

[lepneHAUKYJSIP U HAKJIOHHBbIE. YTOJ MEXKNIY]|
MPSIMOM M IVIOCKOCTBIO PaccTostHue OT TOYKHU 10
miockoct Teopema o TpEX NepHEeHAUKYIIAPAX
'Yron Mexay npsiMoi U IJI0OCKOCTHIO

OOBACHATH, YTO TAaKO€ MEPNEHAMKYISIp U HAKIOHHAs K IJIOCKOCTH, 4YTO|
HA3bIBAETCS IPOEKLMEN HAKIIOHHOM; YTO Ha3bIBAETCSl PACCTOSIHUEM: OT TOUKH
0 IUIOCKOCTH,  MEXIy  MapajuleJbHbIMUA  IIJIOCKOCTSMHU,  MEXIY|
MapajuleIbHBIMM  IPSIMOM U IIJIOCKOCTBIO, MEXKAY CKpEIIMBaOIIUMHUCS
MPSIMBIMU; (POPMYITUPOBATh U JOKA3bIBaTh TEOPEMY O TPEX MEPIEHAUKYIIApax
W IPUMEHATH €€ NP PELICHUH 33/1a4; OOBSICHSITh, UTO TAKOE OPTOTOHAIbHAS]
MPOEKIUs TOYKU ((PUrypbl) Ha IUIOCKOCTb, M JIOKa3bIBaTh, YTO IPOEKIHEH
[PSIMOM HA IUIOCKOCTb, HENEPIECHIUKYIISPHYIO K ITOM NPSIMOW, SBIAETCH
MpsiMasi; 0OBACHATH, UTO HA3bIBAECTCS YIJIOM MEXY MPSIMOM U IJIOCKOCTBIO U
KaKUM CBOWMCTBOM OH o00jajaaer; OOBACHATh, UYTO TaKOE€ IEHTpalbHas
MpoeKys TOUKH ((pUrypsl) Ha MIOCKOCTh

§ 3

/{ByrpaHHbIN
IJIOCKOCTEH
JIByrpaHHBII yrou

[ Tpr3Hak NepreHIuKyYIIPHOCTH JBYX IUIOCKOCTEN
[ [psIMOYTOJIBHBIN MTapajlICICIUIIE]

yroia. IlepneHIuKyJISpHOCTH

OOBsICHATH, Kakas (uUrypa Has3bIBaeTCs ABYIPAaHHBIM YITIOM M Kak OH|
M3MEpSIETCs; JOKa3bIBaTh, YTO BCE JIMHEMHBIE YIJIbl IBYTPAHHOTO YIJIa PABHBI
Npyr  JIpyry; OOBSCHSATb, 4YTO TaKOE€ Yrojd MeXAy IepeceKaroluMHKCs
[UIOCKOCTAMH M B KakuxX Ipelenax OH U3MeHsercs; (opMyIMpoBaTh
OTIpeJIeIeHuEe B3aMHO TEPIECHINKYISIPHBIX TUIOCKOCTEH, (OpMYIHpOBaTh U
JI0OKa3bIBaTh TEOPEMY O IMPU3HAKE NEPHEHAUKYJISAPHOCTH ABYX IIJIOCKOCTEM;
OOBSACHATh, KAaKOW  Mapajuielenure]] Ha3blBACTCA  MPSIMOYTOJbHBIM,
(bopMyIMpOBaTh M JIOKa3blBaTh YTBEPXKAEHUS O €ro CBOMCTBAxX; pelaTh
3ala4d Ha BBIYHMCICHME M JOKA3aTEIbCTBO C MCIIOIB30BAHMEM TEOPEM O
[EPIEHIUKYIIIPHOCTA MPSAMBIX M IJIOCKOCTEM, a TakKe 3aJadyd  Ha
[IOCTPOCHHUE CEYEHHUH MTPSIMOYTOJIBHOTO NTApAJUICIICIUIIEIa HA YEPTEKE
Mcronp30BaTh  KOMIIBIOTEPHBIE IIPOrpaMMbl  IIPU  U3Y4YEHHHM BOIIPOCOB,
CBA3AHHBIX CO B3aMMHBIM pACIIOJIOKEHHEM INPSIMBIX M IUIOCKOCTEW B
[IPOCTPAHCTBE

KonTpoabHasi padora Ne 3

Taasa 11

. MHOrOrpaHHUKH

11

OOBACHATD, Kakas (pUrypa Ha3bIBae€TCsi MHOIOIPAaHHUKOM M KaK Ha3bIBalOTCS

§ 1

IlonsiTue MHOrorpanHuka. Ilpusma
[loHsATHE MHOTOTrpaHHUKA

€ro JJIEMEHTBI, KaKOM MHOTIOI'PDAHHMK HAa3bIBACTCS BBIMYKJIBIM, IIPUBOAUTH)
MpUMepPbl MHOTOTPAaHHUKOB; OOBSACHATH, KAKOW MHOTOIPAaHHUK Ha3bIBaeTCs

[Ipuzma

[IPU3MON M KaK Ha3bIBAIOTCs €€ DJIEMEHTHI, KaKas IPU3Ma Ha3bIBACTCS IPsi-
MOI1, HAKJIOHHOM, IPaBUIIbHOM, N300paxaTh MPU3MbI Ha PUCYHKE; OOBSICHSTD,
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YTO HA3bIBACTCS IUIOUIA/IbI0 TOJHON (OOKOBOH) MOBEPXHOCTU TNPHU3MBI H
TOKa3bIBaTh TEOPEMY O IJIOLAAX OOKOBOM MOBEPXHOCTU MPSIMOM MPU3MBI,
[peliaTh 3a/1a4y Ha BBIYMCIIEHUE U J0KA3aTeIbCTBO, CBSI3aHHBIE C IPU3MON

8 2 Iupamuga 3 OOBACHATHb, KakOil MHOTOTPaHHMK HA3bIBACTCSI MNUPAMUIOW M Kak
[Mupamuna Ha3bIBAIOTCS €€ AJIEMEHTHI, YTO HAa3bIBACTCS IUIONMIA/IbIO0 MOJHON (OOKOBOIA)
[TpaBuibHas nupamuaa Yced€HHas nupamuia [OBEPXHOCTU MHUPAMUbl; OOBACHATb, Kakas IHUpaMuJa Ha3bIBaeTCs

MpaBUIBHOM, MOKa3bIBaTh YTBEPKIEHHE O CBOICTBax €€ OOKOBBIX pEbdep u
OOKOBBIX I'PAaHEH U TeopeMy O IUIOIIA OOKOBOW MOBEPXHOCTH MPABUILHOM
MUPaMUAbl; OOBACHATh, KAaKOH MHOTOTPAaHHUK HAa3bIBACTCA YCEUEHHOM
MUPaMUJONH M Kak Ha3bIBAIOTCS €€ SJEMEHThI, JI0Ka3blBaTh TEOPEMY O
rionaad  OOKOBOW IMOBEPXHOCTU IPaBWIBHOM YCEUEHHOM NUPAMUIBL;
pelmiaTb 3a7ayd  Ha BBIYMCIEHHME M J0Ka3aTelIbCTBO, CBS3aHHBIE C
[paMuiaMi, a TAK)Ke 33J]a4l Ha IOCTPOEHUE CEUEHUN TUPAMUJ] Ha YEPTExKe
[IpaBuJIbHBbIE MHOTOTPAHHUKH 4 OOBACHATb, KakMe TOYKM Ha3bIBAIOTCSI CHUMMETPUYHBIMU OTHOCHUTEIBHO
8 3 CuMMeTpHs B IPOCTPAHCTBE TOYKM (Ipsi- MOM, IUIOCKOCTH), YTO Takoe LEeHTp (OCh, IIJIOCKOCTh)
[ToHsATHE MPaBUIIBHOTO MHOTOIpaHHHUKA CUMMETpUU (PUTYpBI, TPUBOJIUTH HPUMEPHl QUryp, 00JIAAAIOMUX 3JIEMEHTa-
(DJIeMEHTBI CUMMETPHUHU MPaBUJIBHBIX MU CHMMETPHH, a TaKXXe MPUMEPbl CUMMETPUU B apPXUTEKTYpe, TEXHHKE,
MHOTI'OI'paHHUKOB pUpoJe; OOBICHATb, KaKOW MHOTOTPAHHUK HAa3bIBAETCS MPABUIIbHBIM,
NTOKa3bIBaTh, YTO HE CYIIECTBYET NPABMIIBHOTO MHOTOTPAHHUKA, TPaHIMH
KOTOPOT'O SIBJISIFOTCS] IPAaBUIIbHbBIE N-YTOJIBHUKH TpU N > 6; 00BACHATH, KAKHE
CYIIECTBYIOT BHBI NPABHIBHBIX MHOTOTPAHHUKOB M KaKUMH JIIEMEHTaMU|
CUMMETPUU OHU 00JIaAaI0T
Vcnonp30BaTh  KOMIBIOTEPHBIE  NPOTPAMMBI  TIPU  U3YYEHHH  TEMBI
«MHOTOrpaHHUKN

KonTpoabHasi padora Ne 4 1

11 kaace

I'aasa VI. Hunauuap, KoOHyc U map 10 OOBACHATH, YTO TAKOE LWJIMHAPUYECKAs MOBEPXHOCTb, €€ 0Opasyomue u

§1 Lnaunap 3 0Cb, KAKOE TEJO0 HA3bIBAETCS IIJIMHIAPOM M KaK Ha3bIBAIOTCS €r0 IJIEMEHTHI,

[loHsiTHE MIMH]IpA
[;momaap MOBEPXHOCTU LWIIMHIPA

KaK TOJIYYUTh LWIMHAP NYTEM BpAIICHUs MPsIMOYroJbHHMKA;, H300pa)arh
WINHAP M €ro Ce4eHus IJIOCKOCTBIO, IpPO- XOJdIIed uepe3 och, U
MIOCKOCTBIO, MEPIEHAUKYIIPHONH K OCH; OOBSICHATH, YTO NMPUHUMAETCS 33
rioniaab OOKOBOW MOBEPXHOCTU IWJIMHAPA, W BBIBOJUTH (OPMYIBI IS

BBLIUMCIICHHSI OOKOBOM U ITOJHOM HOBCpXHOCTCfI HNUJIMHAPpAa, pCllaTh 3ada4u
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Ha BBIYHMCJICHUC U NOKA3aTCILCTBO, CBA3AHHBIC C IUJIIMHAPOM

8§ 2 Konyc 2 OOBACHATDH, UTO TaKOE KOHUYECKasi MOBEPXHOCTh, €€ 00pa3yrolue, BepIINHA
[TonsiTre kKoHyca 1 OCbh, KAKOE€ TEJO Ha3bIBACTCS KOHYCOM M KaK Ha3bIBaOTCSI €r0 3JIEMEHTHI,
[Tnomanb MOBEpXHOCTH KOHYcCa Y CeUEHHBIN KOHYC KaK IOJIyYUTb KOHYC IyTEM BpALIEHUS MPSIMOYIOJIbHOIO TPEYrOJbHUKA,
M300pakaTh KOHYC U €ro CEYEHHs IUIOCKOCTBIO, MPOXOASIIEH dyepe3 OoCcbh, U
MJIOCKOCTBIO, MEPIEHAUKYIAPHONH K OCH; OOBSCHATH, YTO HNPUHUMAETCS 33
MUI0IIab OOKOBOM MOBEPXHOCTH KOHYCAa, WM BBIBOAUTH (OPMYIBI JIs
BBHIUMCIICHHUS IUIOMIAZeli OOKOBOW U TMOJHOM TOBEPXHOCTEH KOHYcCa;
OOBSICHATh, KAaKO€ TEJI0 HAa3bIBACTCSI YCEYEHHBIM KOHYCOM U KakK ero
MOJyYUTh IIYTEM BpAILEHUsS NPSAMOYTOJbHON Tpareluny, BEIBOIUTh (HOpMYITy
JUTST BBIYMCJICHUS TUIOMIAJM OOKOBOM IMOBEPXHOCTH YCEUEHHOTO KOHYCA;
pelaTh 3a/laud Ha BBIYMCIICHUE M JIOKA3aTeIbCTBO, CBA3AHHBIE C KOHYCOM U
yCEYEHHBIM KOHYCOM
§ 3 Coepa 4 dopmynupoBaTh onpeneneHus chepbl M Iapa, HMX LEHTpa, paauyca,
Cdepa u map MaMeTpa; WCCIE0BaTh B3aMMHOE pACIONOKEHUE CQepbl M IUIOCKOCTH,
B3anMHoe pacrnonoxeHue chepbl U IIIOCKOCTH (bopMyIMpoBaTh  ONpeAeieHHe  KacaTelbHOW IUIOCKOCTH K cdepe,
KacarenpHast m10ckocThb K cdepe [lnomans chepor (dbopMyIHpOBaTE W JIOKa3bIBaThb TEOPEMBI O CBOWCTBE M TPU3HAKE
KacaTeJIbHOU IIOCKOCTH; OOBACHATh, YTO IPUHUMAETCS 3a IUIOLIA/lb Chephl U
Kak OHA BBIpaKaeTcs uepe3 paamyc cQepsl; pemaTh HpOCThIe 3aladd, B
KOTOPBIX (PUTYPUPYIOT KOMOMHAIIMM MHOTOIPAaHHUKOB U T€J BpaIlleHUs
cronib30BaTh KOMIBIOTEPHBIE MPOTPaMMbl NPU U3YYEHUH MOBEPXHOCTEH U]
TEJ BpaLCHUS

KontpoabHasi padora Ne 5 1

I'naBa VII. O0bémbI Tea 12 OOBSACHATb, Kak H3MEpAIOTCS O0BEMBI TN, MPOBOJS AHAJIOTHIO ¢

§1 O0BEéM NPSIMOYTOJIBHOTO NapaJlIeIenuIesa 2 M3MEpEeHUEeM IUIOIIAZiel MHOIOYrojdbHHMKOB; (OPMYIHPOBATH OCHOBHBIE
[TonsiTue 00bEMa cBOiicTBa OOBEMOB M BBIBOJUTH C HUX IMOMOLIbI0 (GopMyly 00bEMa
O6BEM PSIMOYTOJILHOTO NapaljiesienuIe/a MIPSIMOYTOJIBHOTO ITapaJuIeIenuIe1a

§ 2 O0BbEMBI NPSAMOI MPU3MBbI U IUJIMHAPA 2 DopMyIMpoBaTh U JIOKa3bIBaTh TEOpeMbl 00 00BEME MPSAMON MPU3MBI U
O6BEM npsimoit ipu3Mbl OOBEM IUITUHIpA 00bEME NIMIMHApA; pelaTh 3a7ayd, CBA3aHHBIE C BbIYUCIEHHUEM OO0BEMOB

PTUX Te

§ 3 O0bEéMbI HAKJIOHHOW NPHU3MBbI, NHpaMuabl U BbiBomUTh MHTErpajgbHyt0 GOpMyNy i BBIYUCIEHUS OOBEMOB Tel M|
KOHYCA NTOKa3bIBaTh C €€ MOMOIIbIO TEOpeMbl 00 00bEME HAKIOHHON MPU3MBI, 00
Bbruncienrie  00bEMOB  Tel € IOMOIIBIO o0béMe mnupamuabl, 00 00BEME KOHYyca; BBIBOAUTH (DOpPMYNBl Jid

onpenenéHHoro wuHrerpasa OO0bEM HAKIOHHOM

MTPU3MBI

BBIUUCIICHUS] 00BEMOB YCEUEHHON NMUPAMU/IBI U YCEUEHHOTO KOHYCA; pellaTh

3agadu, CBA3aHHBIC C BBIYHCIICHHUEM 00BEMOB ATHX TEN
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O6BEM nupamusl O6BEM KOHYCA

§ 4 O0béM mapa u miomanb chepbl 3 DopmyaMpoBaTh U J0Ka3bIBaTh TeopeMy 00 00bEMe miapa U ¢ €€ MOMOIIBIO
O6bEM mapa Ilnomans chepol BBIBOJIUTH (GopMyly Iiom@aad chepbl; pemarb 3aJaud ¢ MpUMEHEHHEM
hopmys 00BEMOB Pa3TUYHBIX TEI
KontpoabHasi padora Ne 6 1
I'naBa |V. BekTopbl B mpocTpancTBe 4 DOopMyIMpOBaTh ONPEIEICHUE BEKTOpa, €ro JUIMHBL, KOJUIMHEAPHBIX U]
§1 IloHsiTHe BeKTOpPa B IPOCTPAHCTBE 1 [PaBHBIX BEKTOPOB, IPUBOAUTH IPUMEPHI (PU3MUECKUX BEKTOPHBIX BEIHMUUH
[lonsiTue BekTOpa PaBeHCTBO BEKTOPOB
§ 2 CioxxeHue U BbIYMTAHHE BEKTOpPOB.[1 OOBACHATb, KaK BBOJATCS JEMCTBUS CIOXKEHHMsS BEKTOPOB, BBIYMTAHUS
YMHOxKeHHe BeKTOpa Ha 4ucjao CroxeHue U BEKTOPOB U YMHOXXEHHS BEKTOpa Ha YHCIO, KAaKMMM CBOICTBAaMHM OHH|
BbluMTaHWe  BeKTOopoB  CyMMa  HECKOJBKHX 00J1aJJat0T, YTO TaKO€ MPABUWIIO TPEYroJbHUKA, IPABUJIO Mapajulejorpamma u
BEKTOPOB Y MHOKEHUE BEKTOPA HA YUCIIO [IpaBUJIO MHOTOYTOJIbHHUKA CJIO’KEHUS BEK- TOPOB; PELIaTh 3a/a4u, CBSI3aHHbIE
C JIeHICTBUSMHU HaJl BEKTOpaMHU
8 3 Kommiianapusie  BekTOopbl  Kommianaphbie2 OOBSICHATH, KaKHE BEKTOPHI HA3BIBAIOTCS KOMIUIAHAPHBIMU; (POPMYIUPOBATH
BekToph! [IpaBuio napannenenunena W JI0Ka3bIBaTh YTBEP)KICHHUE O NPU3HAKE KOMIUIAHAPHOCTH TPEX BEKTOPOB;
PaznoxxeHne BekTopa 1o TpéM HEKOM- ILUIaHAPHbBIM| OOBSACHATH, B UEM COCTOMT IMpaBWIO NapajuleJeNuIena CIOXKEHUs TpEX
BEKTOpaM HEKOMILJIAHAPHBIX BEKTOPOB; (opMynupoBaTb M JOKa3bIBaTb TEOPEMY O
[pa3I0KeHUH JIF000T0 BEKTOpa MO TPEM JaHHBIM HEKOMIUIAHAPHBIM BEKTOPaM;
[IPUMEHSTh BEKTOPBI IIPH PEILICHUH F€OMETPUUECKUX 3a]1a4
I'naBa V. Mertoa koopauHat B npocTrpancrse. JIBuxenus |4 OOBSCHATb, KaK BBOJMUTCS MPSMOYrojbHAas CHUCTEMAa KOOpJAMHAT B
§1 KoopaMHATBI TOYKH M KOOPAUHATHI BekTOpa |1 [IPOCTPAHCTBE, KAaK ONPENEISAIOTCS KOOPAMHATBI TOYKM U KAk OHHY|
[TpstmoyronbHast cucTema KOOpJUHAT B Ha3bIBAIOTCS, KaK ONPEAENAIOTCS KOOPAMHATHl BEKTOpa; (hOpMyJIHpOBaTh U
MIPOCTPAHCTBE NOKa3bIBaTb YTBEP)KIAEHUSA: O KOOpAMHATaX CYMMBI M Pa3HOCTH JIBYX
KoopauHatsl BekTopa BEKTOPOB, O KOOPJIMHATaX MPOU3- BEJEHUS BEKTOPA HA YHCJIO, O CBSI3U MEXKY)|
CBs3b  MEXIYy KOOpIMHAaTaMH BEKTO- pPOB H KOOpAMHATaMHM BEKTOpa M KOOpAMHATAMHU €ro KOHIA M Haydaja; BBIBOJUTH U
KoopAuHaTaMu Touek [Ipocreiimme 3amaun B MCIIOJIb30BATh MPH PEIIeHUU 3a/1a4 GOpMYJIbl KOOPAUHAT CEPEANHBI OTPE3Ka,
KOOp/AMHaTax YpaBHEeHUE chepsl JUIMHBI BEKTOPA M PACCTOSIHUS MEXYy ABYMs TOUKAMH; BBIBOJAUTH YPABHEHHE
cdepbl JTaHHOTO pajuyca ¢ IIEHTPOM B JJAHHOM TOUKe
§ 2 CxansipHoe NpousBe/ieHHe BEeKTOPOB 1 OOBSACHATH, KaK OIpENeNseTCs] Yrol MEXAYy BeKTopamu; (opMyIHpOBaTH

'YT0JI MEXIy BEKTOpaMH
CkasipHOE NMPOU3BEIACHUE BEKTOPOB Bbruncienue
YTJIOB MEXKIY MPSIMBIMU U TUIOCKOCTSIMHU

OINpe/ieNIeHUEe CKAJSIPHOTO TMPOM3BEJCHUS BEKTOPOB; (OPMYJIHpPOBAaTh H
ITOKa3bIBaTh YTBEPKIECHUS O €r0 CBOMCTBAX; OOBSICHATh, KaK BEIYUCIUTH YTOJ]
MEXIy ABYMS MNpPAMBIMH, a TaKK€ YroJl MEXAy MNPSAMONW M IIJIOCKOCTBIO,
VCIIONB3Ysl BBIPAXKEHUE CKAJSIPHOIO IIPOU3BEIACHUS BEKTOPOB 4Yepe3 HX
KOOPJMHATBI;, NPUMEHATh BEKTOPHO-KOOPAMHATHBIM METOJ IPH PELICHUY|

r¢o- MCTPUUICCKHUX 3a/iayd
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§ 3

/{BrKEeHUS

[lenTpanibHass cumMmerpust OceBasi CUMMETpHUS

3epkanbpHas cummerpus [lapamiensHelil nepeHoc

OOBACHATH, YTO TaKOEe OTOOpaKEHHWE IMPOCTPAHCTBA Ha ceds M B KaKOM|
ClTydae OHO Ha3bIBACTCS JBM)KEHHEM IPOCTPAHCTBA; OOBSCHATH, YTO TaKOE
[IEHTpAJIbHAS CHUMMETpHS, OCEeBas CHUMMETPHs, 3€pKaJlbHAs CUMMETpHUS H
MapauleIbHBIA TIepeHOC, OOOCHOBBIBATH YTBEPXKICHUS O TOM, YTO 3TH
0TOOpaKEeHHsI TIPOCTPAHCTBA Ha ceOsl SABISIOTCS IABMKEHUS- MU; TIPUMEHSTH)
NIBYDKCHUS TIPH PELICHUH T€OMETPUYECKUX 3314

KonTpoJsbHas padora Ne /

—

3aK/04YuTeIbHOE NOBTOPEHUE MPHU
UTOTOBOI aTTECTALMU 110 TeOMEeTPUH

MOAr0TOBKE

K
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Y4yeOHO-MeTOANUECKOE 00€ecIIeYeHHe
YMK onsa yuumens.

1.

10.

Mypasuna O.B. MaremaTtuka: Anredpa 1 Havyajga MaTeMaTHYECKOTo aHau3a, reomerpus. AireOpa U Hayana Maremarndeckoro ananmsa. 10-11
kiaccel. Paboune nporpammer. — M.: Jlpoda, 2020.

Mypagun I'.K., MypaBuna O.B. Maremaruka: AnreOpa ¥ Havajla MaTEMaTHYECKOTO aHalln3a, reoMeTpusi. Alredpa U Hayajla MaTeMaTHYeCKOTO
ananu3a. 10 kiacc. ba3oBsiit ypoBeHs. YueOnuk. — M.: Ipoda, 2020.

Mypagun I'.K., MypaBuna O.B. Maremaruka: AnreOpa ¥ Havajla MaTEMaTHYECKOTO aHalin3a, reoMeTpusi. Alredpa W Hayajla MaTeMaTHYeCKOTO
ananu3a. 10 knacc. ba3oBsiit ypoBeHb. MeToauueckoe mocodue (Www.drofa.ru)

Mypasun I'.K., MypaBuna O.B. MaremaTtuka: Anredpa u Hauana MaTeMaTHYECKOrO aHaJInU3a, reoMeTpus. Anredpa n Hadajga MaTeMaTUYECKOro
ananmm3a. 11 knacc. ba3oBblit ypoBens. Yueonuk. — M.: JIpoda, 2016.

Mypasun I'.K., MypaBuna O.B. MaremaTtuka: Anredpa u Hauana MaTeMaTHYECKOrO aHajInW3a, reoMeTpus. Anredpa u Havajga MaTeMaTUYeCKOro
ananu3a. 11 kiacc. bazosblit ypoBens. Metonuueckoe mocodue (Www.drofa.ru).

AcmoroB A. I'. ®opmupoBaHe YHUBEPCAIbHBIX YUECOHBIX JAEHCTBUI B 0CHOBHOM Iikosie. Cucrema 3amanuii / A. I'. Acmornos, O. A. Kapabanosa.
— M.: TIpocBemenue, 2014,

COopHUK 337a4 M0 MateMaTuke s nocrymaronmx Bo BTy3bl / B. K. Erepes, B. B. 3aiiues, b. A. Kopaemckuii u ap.; [Tox pea. M. 1. Ckanasw,
2015r.

www.ege.edu.ru Ananutudeckue otuétel. Pesynbratel EI'D. denepaibHblit HHCTUTYT MMEAarorn4eckKux u3MepeHunii; MUHHCTEpCTBO 00pa3oBaHUs
u Hayku PD, OenepanbHas cimyx0a 1o Haa30py B chepe oOpa3oBaHus U HAYKH.

Maremaruka: Anredpa ¥ Havyaja MaTeMaTHYECKOTO aHalu3a, reoMeTpus. Airedpa M Hadaina MareMarndeckoro aHaimsa. 10 kiacc. DIeKTpoHHOE
NpUIIoKeHHe K yueOHuky (Www.drofa.ru)

Martemaruka: Anre6pa ¥ Hadyaga MaTeMaTHUYECKOTO aHalu3a, reoMeTpus. Anredpa U Hayana MareMaTtudeckoro aHanusa. 11 kmacc. DneKTpoHHOe
npuioxeHue K yueouuky (Www.drofa.ru)

YMK ons yuawuxcsi.
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1.

Mypasun I'.K., Mypasuna O.B. MaremaTtuka: Anrebpa U Hauana MaTeMaTHYECKOrO aHaJINW3a, reoMeTpus. Anredpa W Havajga MaTeMaTHYeCcKOro
anaym3a. 10 kimacc. ba3oBsiii ypoeHb. YueOuuk. — M.: IIpoda, 2020.

Mypasun I'.K., Mypasuna O.B. MaremaTtuka: Anrebpa U Hayana MaTeMaTHYECKOrO aHaJINW3a, reoMeTpus. Anredpa W Havajga MaTeMaTHYeCKOro
ananu3a. 10 knacce. ba3oBeiit ypoBens. Metoauueckoe mocodue (Www.drofa.ru)

Mypasun I'.K., MypaBuna O.B. Maremaruka: AnreOpa u Hayajla MaTeMaTHYECKOrO aHajiN3a, reoMeTpusi. Anredpa U Havaisa MaTeMaTHUYECKOro
ananmu3a. 11 knacc. ba3oBblit ypoBeHs. YueoHuk. — M.: JIpoda, 2016.


http://www.drofa.ru/
http://www.drofa.ru/
http://www.drofa.ru/
http://www.drofa.ru/
http://www.drofa.ru/

4. Mypasun I'.K., Mypasuna O.B. Maremaruka: AnreOpa u Havajla MaTEMaTHYECKOTO aHalM3a, reoMeTpusi. Anredpa W Hadajga MaTeMaTHIEeCKOTO
ananm3a. 11 kiacc. ba3oBeiit ypoBeHs. MeToauueckoe mocobue (Www.drofa.ru).
HUngopmayuonno-kommyHukamusHvle cpedcmea 0oyueHus
[Maketsr komIbIOTEpHBIX porpamm GeoGebra u WinPlot

B Emunoit xomnekuu [{OP ectb UYMK «MaremaTika Ha KOMITBIOTEPAX» C €r0 MOMOIIBI0 BO3MOXKHA ObICTpasi MpOBEpKa MPABWIBHOCTH PAacCUETOB,
MPOU3BEIEHHBIX YUEHUKOM BO BPEMsI BBIITOJIHEHUS J1a0. pabOThl; COKpAIICHUE BPEMEHH Ha MPOBEPKY 3HAHUM YUaIlUXCS; peain3alus HHAUBUAYaIbHOTO
u nuddepeHupyeMoro moaxona B 00y4eHUH; CHUKACTCS YPOBEHb HAKOIICHUS! HETATUBHBIX SMOIIHH, CBS3aHHBIX C MPUMEHEHHEM KapaTelbHBIX MEp B
otHomeHun yuamierocs. Jlannoe MYMK BoipaOaTeiBaeT y yd4aliuxcsi CTpEMJICHHE MPOSIBUTH CBOM 3HAHUS, BOCHUTHIBAET HABBIKM CAMOKOHTPOJIS;
MO3BOJISIET TMPOBOAUTH CBOEBPEMEHHYIO KOPPEKIMIO 3HAHWM, pazHOOOpa3uTh Y4eOHBIM MpOLEeCC M MOOUIPSITh CTPEMIIEHHE K CaMoOOpa30BaHUIO,
BOCIPUHUMAETCS KaK CBOEOOpa3Has Urpa; MO3BOJSET CO3/1aBaTh CBOU TECThI C YUETOM MHAMBHIYAIbHBIX OCOOEHHOCTEN Kilacca W KaXKJ0ro ydaiierocs B
OTZI€JIbHOCTH; TIO3BOJISIET OCYIIECTBIISITh IOCTOSIHHBIN ONEPATUBHBIA KOHTPOJIb YCBOEHUSI MaTepuaia yyalluMHCs.

Llugposvie o6pazosamenvhuie pecypcoi:
1. Odunmanbuelii uaGopmannonnsiii mopran EI'D. http://www.ege.edu.ru/

2. denepanbHbIl HHCTUTYT NEIaroruueckux u3Mepenuii. http://www.fipi.ru/

3. OrtkpeIThIM OaHK 3a7aHMil 110 MaTeMaTtuke. http://mathege.ru/

4. OOpa3oaBTeNbHBINA OPTANT I OJArOTOBKH K dk3aMeHaM «Pemry EI'D». https://ege.sdamgia.ru/

5. Huteprer-nopran Beepoccuiickoit oauMIma bl IKOIBHUKOB. http://www. rusolymp.ru/

6. Bcepoccuiickue AUCTAaHIIMOHHBIC YBPUCTUYECKUE OJMMITHAJIBI 10 Matematuke. http://www.eidos.ru/olymp/mathem/index.htm
7. VIHpopmaimoHHO-TIONCKOBAas cucteMa «3agaum». http://zadachi.mccme. ru/

8. 3amaun: nHGOPMAIIMOHHO-TIONCKOBAs CHCTEMa 3a/1a4 1o MaTemartuke. http://zadachi.mccme.ru

9. Marepuansl (IOJHBIE TEKCThI) CBOOOTHO PACIPOCTPAHIEMbIX KHUT 110 MaTteMaTuke. http://www. mceme.ru/free-books
10. MaremaTuKa /IS IOCTYITAOIINX B B3I http://www.matematika.agava.ru

11. BeimyckHbI€ U BCTYNMUTENbHBIE YK3aMEHBI 110 MaTEMATUKE: BapHaHTHI, MeToAMKa. http://www. mathnet.spb.ru

12. OnumnuaaHbIe 3a1a49u 110 MaTeMaThKe: 0aza qaHHbIX. http://zaba.ru

13. MockoBckMe MaTeMaTuieckue onumnuanasl. http://www.mccme.ru/olym-piads/mmo

14. 1lIkonbHBIEC ¥ palilOHHBIE MaTeMaTH4deckue onumnuaabl B HoBocuOupcke. http://aimakarov.chat.ru/school/school.html
15. bubnmoTeka 31eKTpOHHBIX yueOHBIX ocoOuit mo Mmatemaruke. http// mschool kubsu.ru

16. O6paszoBarenbHbIil moptan «Mup anre6ps». http://www.algmir.org/index.html

17. CnoBapu BCD pasznuunbix aBTopoB. http://slovari.yandex.ru
18. www.edu.ru (caiit MOuH P®).
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http://www.drofa.ru/
https://kopilkaurokov.ru/matematika/presentacii/primienieniie-eliektronnykh-proghramm-dlia-kontrolia-znanii-uchashchikhsia
http://www.ege.edu.ru/
http://www.fipi.ru/
http://mathege.ru/
https://ege.sdamgia.ru/
https://educontest.net/ru/362439/%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F-%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0-%D0%BF%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5-10-%D0%BA%D0%BB%D0%B0-6/
http://www.eidos.ru/olymp/mathem/index.htm
http://zaba.ru/
http://aimakarov.chat.ru/school/school.html
http://www.algmir.org/index.html
http://slovari.yandex.ru/

48

19.
20.
21.
22,
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

www.school.edu.ru (Poccuiickuii 0011e00pa3oBaTebHBINA TOPTAN).

www.pedsovet.org (Bcepoccuiickuit UHTepHET-TIEICOBET).

www.math.ru (MHaTEepHET-TIOIEPIKKA YIUTENCH MAaTEMaTHKH).

www.mccme.ru (calT MOCKOBCKOTO IIEHTPa HEMPEPHIBHOI'O MATEMATHYECKOTO 00pa30BaHus).
WWW.it-n.ru (ceTh TBOPYECKUX yIUTEIICH )

http:// mat.Iseptember.ru (caiiT razeTs! «MaTteMaTHKa)

http:// festival. Iseptember.ru (¢pectuBans negarorndeckux unaeit «OTKpoITHIA Ypok» («IlepBoe ceHTIOps»)).
www.eidos.ru/ gournal/content.htm (MaTepHET - )KypHaI «DHI0CH).

WWW.exponenta.ru (oopa3oBaTeIbHbIM MAaTEMAaTHUECKHUI CAMT).

kvant.mccme.ru (351eKTpOHHAs Bepcust )KypHana «KBaHTY.

www.math.ru/lib (3;ekTpoHHass Maremaruueckass OMOJINOTEKA).
http:/school.collection.informika.ru (eaunas KoyuteKuus HUPPOBBIX 0OPA30BATEIBHBIX PECYPCOB).
www.kokch.kts.ru (on-line trectupoBanue 5-11 xiacceor).

http://teacher.fio.ru (megarorunueckas MacTepckas, ypoku B lHTepHeTe U pyroe).
http://mega.km.ru (Merasuuuknonenus Kupmina u Medoaus).

http://www.rubricon.ru, http://www.encyclopedia.ru (caiiTbl « QHIIUKIONIECTUI).



IIPH/IO’KEHHUE 1

®OH/I o11eHOYHBIX CPEICTB

(I)OprI KOHTPOJIA: YCTHBIﬁ OTBCT, KOHTPOJIbHAA pa60Ta, IMPOBEPOYHAsA CaMOCTOATCIIbHAA pa60Ta, 3a4CT 11O TCOpHUH, 3a4YCT 110 IIPAKTHUKE, TCCT,
MaTeMaTHYEeCKUI JAUKTAHT, ITPAKTHYCCKasA pa60Ta, JOMaIIHAA pa60Ta, HCCICA0BATCIIbCKAsA pa60Ta.

OuneHka yCTHBIX OTBETOB 00y4arOIIUXCH.

Omeem oyenusaemcs Ommemxou «J», eCiii 00yJarouuncs:

— MIOJIHO PACKpPBLI COZepKaHUE MaTepHralia B 00beMe, PeTyCMOTPEHHOM IPOrpaMMoii ny4eOHUKOM;

- U3JIOKUI MaTepuaj TIPaMOTHBIM SI3bIKOM B OIpPEAENICHHOW JIOTMYECKOH IOCIe0BaTeIbHOCTH, TOYHO HCIOJB3YS MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY;

- MIPaBWJIbHO BBIMTOJIHUII PUCYHKH, YEPTEXKHU, TPapUKH, CONTYTCTBYIOLUE OTBETY;

- MIOKa3aJl YMEHHUE WJUIFOCTPUPOBATH TEOPETHYECKHE IOJIOKEHUS KOHKPETHBIMU INPUMEPAMHM, IPUMEHATh MX B HOBOW CHUTyaluu IpHU
BBITIOJTHEHUH NTPAKTUYECKOTO 3a/1aHus;

- IIPOIEMOHCTPUPOBAJI YCBOCHHUE PaHEe N3YUEHHBIX COMYTCTBYIOIIMX BOMPOCOB, CHOPMHUPOBAHHOCTh U YCTOMYMBOCTh UCIOIB30BAHHBIX MPH
OTBETE YMEHUI U HABBIKOB;

- OTBEYAJI CAMOCTOSATENbHO 0€3 HABOASIINX BOIIPOCOB YUUTEIIS.

Bo3MoxHBI OJlHa — ABE HETOYHOCTH IPHU OCBEIIEHHWU BTOPOCTENEHHBIX BOIPOCOB WM B BBIKIAAKaX, KOTOPbIE YUYEHHK JIETKO HCIPaBWI IO
3aMEUYaHUI0 YUUTES.

Omesem oyerHueaemcs ommemKou ((4)), €CJIK OH YAOBJIETBOPCH B OCHOBHOM Tpe6OBaHI/I$IM Ha OTMCTKY «5)), HO IpU 3TOM HUMCET OAWH H3
HEAOCTATKOB.

- B U3JIOKCHHUU HOMYIICHBI HeOoIbIINe npo6enm, HC HMCKa3UBIINC MATCMATHUYCCKOI'O0 COACPIKAHUA OTBETA, UCIIPABIICHHBIC IO 3aMCYAHUIO
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YUUTENS.

- JOMYIIeHBI OMMOKK MK OoJiee IBYX HEIOYETOB MPHU OCBELICHUH BTOPOCTEIEHHBIX BOIIPOCOB MM B BBIKJIAJKAaX, KOTOPhIE YYEHHK JIETKO
HCIPABUJI 10 3aMEYAHUIO YUUTEIIS.

Ommemxka «3» CTaBUTCSA B CIEAYIOIUX CIIydasx:

- HETOJHO WJIM HETOCeI0BaTEeIbHO PACKPHITO CO/IEpKaHHE MaTepHaia, HO MOKa3aHo o0Iee MOHMMaHKUEe BOIPOCa U MPOJEMOHCTPUPOBAHBI
YMEHUs, JOCTaTOYHbIE Ui JalbHEHIIEro YCBOGHUs NpPOrpaMMHOro marepuana (ompeneneHHble «TpeOoBaHMsIMH K MaTeMaTUYeCKOH IMOATOTOBKE
YYAIIAXCS).

- UMEIUCh 3aTPYAHEHUS WM JOMYIICHbI OITUOKHM B ONpPEICICHUH MOHATHIA H, UCIIOJIb30BAaHMH MaTeMaTHYECKOW TEPMHHOJIOTUH, YEPTEkKaX,
BBIKJIAJIKaX, UCTIPABJICHHBIE MTOCIIE HECKOJIBKUX HABOASAIINX BOIIPOCOB YUUTEIIS;

- YUEHHUK HE CHpPABWICA C NMPUMEHEHHEM TEOPHHM B HOBOW CUTYallMd NPU BBITOJHEHHH MPAKTUYECKOTO 3aJaHMsI, HO BBIOJHWI 33TaHUS
00513aTENILHOTO YPOBHS CIO)KHOCTHU 110 JAHHOW TEME;

- IIPY 3HAaHUM TEOPETUYECKOI0 MaTepraa BbIsABIIEHa HEAOCTaTOUHas c(hOPMUPOBAHHOCThYMEHUI U HABBIKOB.

Ommemxa «2» CTaBUTCS B CIIEIYIOIUX CIydasix:

- HE PacKpbITO OCHOBHOE COJIepKaHHe yueOHOro MaTepuana;

- o0HapyKEHO HE3HAHKE WJIM HETIOHUMaHUe YUeHHUKOM OOJbIIeH nin HanboJiee BAKHON YacTH y4eOHOTO MaTepuana;

- JOMYIICHBl OIMMOKU B OIPENEJICHUN TMOHATUH, NMPU HCIIOJIB30BAaHHM MAaTEMaTHYECKOW TEPMUHOJOIMH, B PHCYHKAaX, 4YepTekKax WIH
rpaduKax, B BBIKJIAJIKaX, KOTOPbIE HE UCIIPABJICHBI MTOCTIE HECKOJIBKUX HABOMSIINX BOIIPOCOB YUUTEIIS.

- YYEHMK OOHapyXWj IMOJIHOE€ HE3HaHWE M HEMOHMMaHUE HM3y4aeMOro MaTepHuaja WIM He CMOI OTBETUTh HM Ha OJIMH U3 MOCTaBJIEHHBIX
BOIIPOCOB 10 U3y4aeMOMY MaTepuaiy.

Onenka NMCbMEeHHBIX (KOHTPOJIBHBIX, CAMOCTOSITEILHBIX) PA0OT 00YYAIOLIUXCSI.

OtmeTKa «5» CTaBUTCS B CENYIOMIMX CIIydasx:

- paboTa BBINOJIHEHA TIOJTHOCTHIO;

- B JIOTUYECKHUX PACCYXJIEHUSIX U 0OOCHOBAHUAX HET MPOOEIOB U OMINOOK;

- B PpEIICHWH HET MaTeMaTWYeCKHX OIMOOK (BO3MOXXKHA OJHA HETOYHOCTh, ONHCKA, HE SBISIOMIASACS CIIEJCTBHEM HE3HAHUS WU
HEMOHUMaHUs y4eOHOro MaTepHaa);

OtmeTKa «4» CTaBUTCSl, ECIIN:

- paboTa BHIMOIHEHA ITOJIHOCTHI0, HO 000CHOBAHHMS IAT0B PEIICHHUS HEAOCTATOUHBI (€CTIM YMEHHS 000CHOBBIBATH PACCYKICHHS HE SBISLTUCH
CIeUaIbHBIM 00BEKTOM IPOBEPKH);

- JOMyIIeHa OJHa OIMOKAa WIIM JBa-TPW HEJO0YeTa B BBIKIAJKaX, YepTexax WM Trpadukax (eciam 3TH BUABI pabOTHl HE SBISUIACH
CHelHabHBIM 00bEKTOM IIPOBEPKN);
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OtMmeTKa «3» CTaBUTCS, SCIIH:

- JOMyIIeHbl 0osee OAHON OmuOKM WM Oojiee ABYX- TpeX HEJOYETOB B BBIKIAQJIKAX, YepTeKaxX WM rpaduka, HO YyYalluiics Biajeer
00s13aTeNIbHBIMU YMEHHUSIMU 110 IPOBEPSEMON TEME.

OtMeTKa «2» CTaBUTCS, €CIIU:

- JOMYIICHBI CYIIECTBEHHbIE OIIMOKH, MOKA3aBILNE, YTO YUALIHICA HE BIIaICET 00s3aTeIbHBIMU 3HAHUSMHU T10 TaHHOW TeMe B IIOJHON Mepe;

- paboTa mokazana IMOJHOE OTCYTCTBHE Yy Y4Yallerocs O0s3aTelbHBIX 3HAHWH, YMEHHH IO HpPOBEpsSEMON TeMe WM 3HAUYMUTENIbHAS 4acTh
paloThI BBHITIOJIHEHA HE CAMOCTOSTEIIBHO.

O0mas ki1accupukanms omMMoOOK.

[Tpu onieHKe 3HAHU, YMEHHI U HABBIKOB O0YUYaIOIIUXCS CIEAYET YUYUTHIBATh BCE OMIMOKH(TPYyOble i HETpyOble) U HEJOUETHI.

I'pybvimu cAATAOTCS OIIUOKH:

- HE3HAHHWE ONPEACTICHUS OCHOBHBIX TOHSTHHA, 3aKOHOB, INPAaBHJ, OCHOBHBIX MOJOXXCHHH TEOPHH, HE3HaHHE (POpMYJ, OOIMICTIPHHSATHIX
CHUMBOJIOB 0003HaUEHUI BEIMYUH, €IUHUI] UX U3MEPECHHUSI,;

- HE3HAaHNE HAUMEHOBAaHUMN €IMHULl U3MEPEHMUS;

— HEYMEHUE BBIICTUTH B OTBETE IJIaBHOE;

— HEyMEHHE MIPUMEHSITh 3HAHUSI, AITOPUTMBI JIsl pEIICHUS 3a/1a4;

- HEYMEHUE JIeNIaTh BHIBOJIBI M 0000IIECHNS;

- HEYMEHHE YUTATh U CTPOUTH rpapuKu;

- HEYMEHHE MOJIb30BaThCS IEPBOUCTOUHUKAMHU, YYCOHUKOM U CIIPABOYHUKAMU;

- MOTepsl KOPHSI UM COXPaHEHHE TOCTOPOHHET0 KOPHS;

- otOpackiBaHue 0€3 00BSICHEHHI OJTHOTO U3 HUX;

— paBHO3HAYHbIE UM OUIMOKHU; O BEIUUCIUTENbHbIE OIIMOKH, €CIIM OHU HE SIBJISIFOTCS OMUCKOM;

- JIOTHYECKHUE OIINOKH.

K neepy6vim ommbkam cienyer OTHECTH:

- HETOYHOCTH (OPMYJIHUPOBOK, ONpEAETCHUI, NOHATUN, TEOpUi, BbI3BaHHAs HEMOJHOTON OXBaTa OCHOBHBIX IMPH3HAKOB OIpPENEIsIeMOro
MOHATHUS WM 3aMEHOM OJTHOTO - JIBYX M3 3TUX MIPU3HAKOB BTOPOCTEIIEHHBIMU;

- HETOYHOCTH rpaduka;

- HEpAIMOHANBHBI METOJ| PEIICHUs 33aJa4d WM HEAOCTAaTOYHO MPOJYMAaHHBIN IUIaH OTBeTa (HapylleHWEe JOTHKHU, MOJMEHA OTIEIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH );

- HEepaIMOHAIbHbBIE METOBI pabOTHI CO CIIPABOYHOM U JPYroi JIUTEPaTypOu;
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- HEYMEHHE PelIaTh 3a7a4H, BBIOIHSITH 3a/1aHUs B 00IIIEM BHIC.

Heoouemamu sBASIOTCS:

- HEepaIMOHAIBHBIE MPUEMbI BEIYHCIICHUH U PEe0oOpa30BaHMIA,

- HeOpexKHOe BBIMOJIHEHHE 3aMKcei, YepTekel, cxeM, rpapuKoB.

OuneHkKa KOHTPOJIbHO-U3MEPUTEJIbHBIX MaTepuaJioB. TecThl.

Bce Bompocsl B TecTax pasfenieHbl Ha TPU YPOBHS CIOXHOCTH. 3afaHus dacTh A — 0a30BOro ypoBHs, 4acTd B — moBsimenHoro, yactu C —
BBICOKOTO YpOBHs. [IpH olleHHBaHUU PE3yJIbTATOB TECTHPOBAHMS ITO CIEIYET YIUTHIBaTh. KaXK0e BEpHO BBIMOJIHEHHOE 3aJ]aHNE YPOBHS A OIIGHUBAETCS
B 1 Oamn, ypoBus B — B 2 6amna, ypoBusi C — B 3 6amuia. Mcnonb3yercs rudkasi cucremMa OlEHUBAHUS Pe3yIbTaTOB, IPH KOTOPOM YUEHUK UMEET MPaBo Ha
omnoKy:

90-100% oT MUHMMAaIbHOI CyMMbl OamoB — omeHka «5», 70-89% oT MuHMManbHOW CyMMBI 0annoB — oreHka «4» 45-69% oT MuHUMaNbHOU
CyMMBI 0anoB — oreHka «3», 0-44% ot MUHUMaNBHON CYyMMBI OaJIJIOB — OLIEHKA «2».

OneHka MATEMAaTHY€CKOI0 TUKTAHTA.

Oruenku 3a pabOTy BBICTABISIFOTCS C YUY€TOM 4YKCIia BEPHO BBIMIOJIHEHHBIX 3a7aHuid. [lepen HayamoMm AMKTaHTa JOBECTH IO CBEJCHUS ydalIuXcs
HOPMBI O1IeHOK 3a 10 Bompocos:

10-9 BompocoB — O1eHKA «5»

8-7 BOmpocoB — olleHKa «4»

6-5 BomrpocoB — oreHKa «3»

MeHnee 5 BOIIPOCOB — OLIEHKA «2).

Onenka NMCbMEHHOM pa0doOTHI HA PelIeHHe TEKCTOBBIX 3a/1a4.

Onenka «5» cTaBUTCS B TOM Cllydae, KOrja 3a/iada pelieHa IpaBuIbHO:

- XOJl pELICHMS 3a/1a4 BEPEH,

- BCE JICUCTBUS U ITPe0Opa30BaHUs BBIIIOJHEHBI BEPHO U PALlMOHAIIBHO;

- B 3ajlaue, pelaeMoi ¢ BONPOCaMH HJIU MOSICHEHUSMH K JIeHCTBUSIM, 1aHbl TOYHBIE U MTPABUIIbHBIE (OPMYIUPOBKH;
- B 3ajlaue, peraeMoi ¢ MOMOIIBIO YpaBHEHHUS, JaHbl HEOOXOAUMBIE OSICHEHMS,

- 3aIMCH IMMPAaBUJIbHBI, PACIIOJIOKCHBI ITOCIECA0BATCIIBHO, JaH BGpHBIfI u I/IqupHBIBaIOHII/II)’I OTBCT HA BOIPOCHI 3a1a4Yu,

- c/ieJlaHa MpoBepKa PEIICHHUS.
Onenka «4» cTaBUTCS B TOM Clly4yae, €Clid MPU MPaBUILHOM X0/I€ pEIlIeHus 3a/1auu gonyiieHa 1uerpy6as ommbka uimu 2-3 HejoueTa.

OI_ICHKa «3» cTaBUTCS B TOM cjIydae, €CJIHU XOJ pCUHICHUA MPAaBUJICH, HO AOIYIICHBI:
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- 1 rpy6ast ommbka u He Oonee 1 Herpy0oii;

- 1 rpy6as ommOka u He 6oJiee 2 HETOUYETOB;

- 3-4 HerpyOble OIMOKHU TPU OTCYTCTBUHU HEAOUYETOB;

— JIOTYIIIEHO He OoJiee 2 HErpyObIX OMMUOOK U 3 HEJIOUETOB;

- 6osiee 3 HETOUETOB IPU OTCYTCTBUH OIINOOK.

Ornenka «2» CTaBUTCS B TOM CJIy4ae, KOT/Ia YUCIO OIMMOOK MPEBOCXOAUT HOPMY, IIPH KOTOPOMMOXKET ObITh BHICTABJICHA TOJI0KHUTEIbHAS OLIEHKA.

IIpumeyanue.

- Omnenka «5» MOXET OBITh IMOCTABJICHA, HECMOTPS Ha HAJMYME OMHMCKH WIJIM HEJA0YEeTa, €CIIU YUCHUK Jajl OPUTUHAIBHOE PELICHUE 3aJaHHiH,
CBHJIETEIILCTBYIOLIEE O €0 XOPOIIEM MaTeMaTUYeCKOM Pa3BUTHH.

- [TonoxutenbHast oueHKa «3» MOXET OBbITh BBICTABJICHA YYCHHKY, BBIMOJIHUBIIEMY pPaOOTy HE IOJHOCTBIO, €CIM OH 0e301IrO0YHO
BBITIOJIHIII 00JIe€ MTOJIOBHHBI 00beMa BCEHl pabOoTHI.

Onenka KOMOMHMPOBAHHBIX MHCbMEHHBIX PadOT M0 MaTeMaTHKe.

[TucpMenHas paboTa 0 MaTeMaTHKE, MMOJUIeXkKalllas OLCHUBAHUIO, MOYKET COCTOSATh M3 33/a4 U NpuUMepoB (KOMOMHMpOBaHHas padora). B Takom
cllyyae MpernoAaBaresb CHavauia JaeTIpeIBapuTEeNIbHYIO OLIEHKY KaX/10i yacTu paboThl, a 3aTeM OO0IIYI0, PYKOBOJICTBYSChH CIEIYIOLIMM:

- ecyii 00e yacTtu paboThI OLIEHEHBI OIMHAKOBO, TO 3Ta OLIEHKA JI0JIKHA ObITh 0011el 1Ji Bcel pabOoThI LIETUKOM;

- €CIIM OLICHKH yacTel pazHaTcs Ha 1 6ami, To 3a paboTy B 1IEJIOM, KaK IMPaBUIIO, CTAaBUTCS Oalll, OLIEHUBAIOIINN OCHOBHYIO YacTh padoThI;

- €CIIM OJIHa YacTh palbOThI OlleHEeHa OayuioM «5», a Ipyras — «3», TO MpenoAaBaTelb MOXKET OLIEHUTh TaKylo padoTy B LeloM OayioM «4»
IIPU YCIIOBUH, YTO OLIEHKA «5» MOCTABJIEHA 32 OCHOBHYIO YacTh pabOThI;

- €CJIM OJIHA YacTh paOOThI OLIEHEHA OAIIIOM «S» WK «4», a apyras — 0amioM «2» win «1», To mpenogaBaTe’ab MOKET OIIEHUTh BCIO padoTy
6amtoM «3» MpH YCIOBUHU,YTO BBICILIAS OLEHKA MIOCTABJICHA 32 OCHOBHYIO YacCTh pabOTBHI.

[Tpumeuanue. OCHOBHOM cuMTaeTCs Ta 4acTh pabOTHI, KOTOpask BKIIOYAET OOJBIINI 10 00beMy MM Hanbosiee BaXXHbIHM 110 3HAYSHUIO MaTepuall o
U3y4yaeMbIM TeMaM HporpaMmbl. OIeHKa TEKYyIIMX NHCbMEHHBIX pal®oT [Ipu olleHKe MOBCETHEBHBIX OOydYaroOmMX padoT MO MaTeMaTHUKE YYUTEIb
PYKOBOJICTBYETCSl YKa3aHHbBIMH HOpPMaMM OIICHOK, HO YYMTBHIBA€T CTENEHb CaMOCTOSATEILHOCTH BBINOJHEHUS paboT yuamuMmucs. OOywaromue
MUCbMEHHBbIE PaOOThl, BBHIMOJIHEHHBIE YYalllUMUCS BIIOJIHE CAMOCTOSITENIBHO C NPHUMEHEHUEM paHee M3YYEHHBIX U XOPOUIO 3aKperyIeHHBIX 3HaHUM,
OLICHMBAIOTCSI TaK K€, KaK M KOHTpOJIbHbIEe paboThl. OOyuaroniye MUCbMEHHbIE PAaOOTHI, BBHIMOJIHEHHBIE BIIOJHE CAMOCTOSITENIbHO, HAa TOJIBKO YTO
M3YYEHHbIE M HEJOCTAaTOYHO 3aKpeIUIeHHbIE IpaBUjia, MOTYT OILIEHMBAaThcs MeHee cTporo. IlucbmeHHBbIe paOOTHI, BBIMOJIHEHHBIE B KJacce ¢
MpeIBAPUTENILHBIM pa300poM UX MOJI PYKOBOJICTBOM YUUTENs, OIIEHUBAIOTCS Ooiiee cTporo. JloMariHue NTUChbMEHHbIE padOThl OLIEHUBAIOTCS TaK )K€, Kak
KJ1accHasi paboTa 00ydarolero xapakrepa.

IIpumeyanue.

- IIPU OLIEHKE KOHTPOJIbHBIX paboT opdorpaduyeckue OmUOKM OTMEYAIOTCS, HO He BIMSIOT Ha omeHKy. Opdorpaduyeckas ommdOka B
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MAaTEMAaTUYCCKOM TCPMUHC ABIACTCA HEAOUCTOM.
- ydqamumcesd, HUMCIOIHUM HApYUICHUSA MOTOPUKH, JICBIIAM HCE CHHIKXACTCA OLCHKA 3a MOYCPK U KAYCCTBO BLIITOJIHACMBIX HOCTpOGHI/II\/JI
IreOMETPHUICCKUX 00BEKTOB.
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KanennapHo-temaTndeckoe NJaHHPOBAHHE
10 kiacenl

IIPUJIOKEHHUE 2

Vuutens Cersamuna U.A.

Homep HaumenoBanus pa3aesios, TeM Hdara CxoppeKkTHpOBaHHbIE
YPOKOB NPOXOKACHUSI | CPOKM IPOXOKICHHSA
IloBTOpenue 4 yaca
1. AnreOpandeckue BeIpakeHUs. JINHEHbIC ypaBHEHUSI U CUCTEMBI YPaBHEHU 01.09.2022
2. UuciioBbIe HEPABEHCTBA W HEPABEHCTBA IIEPBOM CTENEHU C OJTHUM HEM3BECTHBIM. 01.09.2022
3. Jluneitnas GyHkuus 06.09.2022
4. KBagparusle kopau. KBajgpaTHele ypaBHEHUs. 06.09.2022
5. KBanpatuunas ¢yHxius. 08.09.2022
6. KBagparssle HepaBeHCTBAa. MeTO MHTEPBAJIOB 08.09.2022
7. BxoaHasi KOHTpoJIbHaAsA padoTa. 13.09.2022
I'naBa 1. ®ynkuuu u rpagpuxu 17 4
8. [Monstre Gynkuuu. O6macTh onpeneneHus u 001acTh 3SHAYCHUH. 13.10.2022
0. [Tonarue Gpynkimu. MHOXecCTBa. 18.10.2022
10. [Tonstue @ynkunu. yHKIMOHAIBHBIE 3aBUCUMOCTH. CriocoObl 3ajaHusl PYHKIMM 18.10.2022
11. ITpsimasi, runep6osa, napadoiia 1 OKpyKHOCTb. OnpesieseHusl. 20.10.2022
12. [Ipsimas, runepOoiia, mapaboia u okpyx’HocTh. [locTpoenue rpadukoB. ACUMOTOTHI. 20.10.2022
13. [Ipsimas, runep6oiia, mapabona v okpykHocTh. Touku nepecedyenns rpaduKos. 25.10.2022
14. [Tpsimasi, runep6osa, napadosia 1 OKpy>kKHOCTb. CpaBHEHHUE U aHAJIU3 TPaHKOB. 25.10.2022
15. HenpepbpIBHOCTE 1 MOHOTOHHOCTh (DyHKIMH. 3ajaHe PYHKINN aHAIUTUYECKU U rPaUUECKH. 27.10.2022
16. HenpepsiBHble 1 pa3pbiBHbIE QyHKIMHN. KycouHo-3a1aHHbIe GyHKIIMU. OKPECTHOCTh TOYKH. 27.10.2022
17. Teopema 0 mnpoOMEXKYTOUHOM 3HaueHUMU @yHKUMHU. Bo3pacranue u yObiBaHue (YHKIUU. 08.11.2022
ITpOoME)YTKH MOHOTOHHOCTH. o

18. PemreHne HepaBeHCTB METOJIOM MHTEPBAJIOB. 08.11.2022
19. KBanpatuunas u npoOHo-nuHeitHas pynkuun. [IpeodpazoBanue rpadukon 10.11.2022
20. KBagpatuunas u qpoOHo-nuHelHas pyHkiun. ['paduxu ¢ MogynsMu. 10.11.2022
21. Haubonbiiee u HanMeHbllee 3HaUeHNUs (PYHKINN Ha IPOMEKYTKE 15.11.2022
22. I'paduueckoe pereHne cucTeM HEPaBEHCTB. 15.11.2022
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23. IToBropenue no reme «OyHKIMM U TpaPUKI» 17.11.2022
24, KontpoJsbHas pa6ora Ne 1 no reme « PyHKIHH U rPauKm) 17.11.2022
Beenenue B crepeomerpuio 4 4.
25. [Ipeamer crepeomeTpun 13.10.2022
26. AKCHOMBI CTEPEOMETPUUN 13.10.2022
217. HexoTopslie cneacTBust U3 akCUOM 18.10.2022
28. Pemenue 3amau 18.10.2022
I'naBal. IlapanjeabHOCTh NPAMBIX M II0cKOCTel 10 U,
29. [TapamienpHble psMbI€ B TPOCTPAHCTBE 20.10.2022
30. [TapanienbHOCT TPEX MPSIMBIX 20.10.2022
31. [TapamienbHOCTH IPSIMOM U MJIOCKOCTH 25.10.2022
32. CkpemumBaromuecs npsMolie 25.10.2022
33. VYTIibl ¢ COHANPABIECHHBIMUA CTOPOHAMHU. Y TOJ MEXIY ITPSIMBIMU 27.10.2022
34. KonTponbnas padorta Nel 27.10.2022
35. [TapannenpHble m1ockocTd. CBOMCTBA MapajlIeNIbHbIX IUIOCKOCTEN 08.11.2022
36. Terpasap. [lapannenenunen 08.11.2022
37. 3a1aun Ha TOCTPOCHUE CEUCHUI 10.11.2022
38. KonrtpoJubHnas padora Ne2 mo teme «IlapaieIbHOCTH NPSAMBIX M IVIOCKOCTEH 10.11.2022
I'naBa 2. Ctenenu u kopuu 14 4
39. CrenenHas pyHKIUS M €€ CBOMCTBA U rpaduk 15.11.2022
40. YeTHOCTh M HEUETHOCTh (PYHKITHI 15.11.2022
41. [TonsiTre KopHs N-i creneHu. B3anMmHo oOpatHble QyHKIIMN 17.11.2022
42. I'paduku B3aMHO OOpaTHBIX (YHKIMN 17.11.2022
43. UppanmonanbHpie ypaBHEHHS 22.11.2022
44, I'paduueckue MeToIbl pelleHns ypaBHEHNH 1 HepaBeHCTB. [ paduueckoe penieHre ypaBHeHUN U 99.11.9022
HEPABEHCTB
45. CBoiicTBa apupMeTHUECKUX KOpHEH 24.11.2022
46. Permienue 3a1a4 ¢ UCIIOJIb30BaHUEM CBOMCTB CTENIEHEH U KOpHEH, MHOTOWIEHOB, IPeoOpa30BaHMit 24.11.9022
MHOTOYJIEHOB U JPOOHO-PAllMOHAIBHBIX BbIpaXKEHHH T
47. CucreMpl HppalllOHAJIBHBIX YpaBHEHUI 29.11.2022
48. Pemenue cucrem uppanoHalbHbIX YpaBHEHUN 29.11.2022
49. CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM 01.12.2022
50. Pemrenue 3agad ¢ UCIIOIbL30BaHHEM MHOTOYWICHOB 01.12.2022
51, Pemienue 3a1a4 ¢ Mcnoyib30BaHNEM TPeoOpa30BaHU MHOTOUJIEHOB M JPOOHO-pallMOHAIIbHBIX 06.12.2022
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BBIPAKCHUI

92. KontpoabHnas padora Ne 3 mo treme «CTeneHu U1 KOPHU» 06.12.2022
I'naBa2. IlepneHauKyJIsIPHOCTh NPSIMBIX U IUI0cKocTei 10 4.
53. [lepneHuKyIsIpHBIE IPSIMBIE B IIPOCTPAHCTBE 08.12.2022
54, [TapamenpHble npsMble, NEPIEHIUKYISPHBIE K INIOCKOCTH 08.12.2022
95. [Ipu3Hak neprneHMKyIIPHOCTU IPSIMOM U INIOCKOCTH 13.12.2022
56. Teopema o npsAMoid, NEPHEHAUKYIIPHON K MIIOCKOCTH 13.12.2022
57. Paccrosinue ot Touku A0 mwiockoctu. Teopema o Tpex NMepneHauKyIsIpax 15.12.2022
58. VYron Mexay npsMOW U IIIOCKOCTBIO. JIByrpaHHbIN yroJ. 15.12.2022
59. [Ipu3Hak nepneHuKyIsspHOCTH JABYX INIOCKOCTEN 20.12.2022
60. [IpsiMOyTONMBHBIN MTapaIeIenuIe]] 20.12.2022
61. TpexrpanHblii © MHOTOTPaHHBIN YIJIbI 22.12.2022
62. KonTtpouabnas padora Ned o teme «IleprneHauKyIsspHOCTh NPAMBIX H IIJIOCKOCTEH» 22.12.2022
I'naa 3. lloka3arenbHasi M jorapupmuyeckas pynkuum 17 u.
63. IToka3zarenpHast QyHKIHS U €€ CBOWMCTBA U rpaduK 24.12.2022
64. CreleHb ¢ NeHCTBUTEIIBLHEIM II0KA3aTelIEM, CBOMCTBA CTEIICHH 24.12.2022
65. [Ipocrelimune nokas3aTeabHble YpaBHEHNS U HEPABEHCTBA 10.01.2023
66. CucTeMbl MOKa3aTeNbHBIX YPAaBHEHUH U HEPABEHCTB 10.01.2023
67. Jlorapudm yucna. 12.01.2023
68. Jlorapudmmueckasi QyHKIUS 1 €€ CBOICTBA U rpaduk 12.01.2023
69. Jlorapudmuyeckue ypaBHEHHs 17.01.2023
70. JlorapudmMuueckne HepaBeHCTBA 17.01.2023
71. Cucremsl JorapuMUIECKUX YpaBHEHHUH 19.01.2023
72. Pemienue cuctem JorapuMUUECKUX HEPAaBEHCTB 19.01.2023
73. CgoiictBa sorapudma 24.01.2023
74. ITpeoOpa3oBanue Jorapu(pMUIECKUX BbIPAKEHUN 24.01.2023
75. [IpeoOpa3oBanue norapuMUIECKUX BbIpAXKEHUN 26.01.2023
76. ITpeoOpa3oBanue Jorapu(pMUIECKUX BBIPAKEHUN 26.01.2023
77. ITpeoOpazoBanue Jorapu(pMUIECKUX BBIPAKEHUN 31.01.2023
78. Hecsituunslii norapudm. Yucio e. Harypanbabiii torapudm 31.01.2023
79. KonTtpoJsbsnas padora Ne 5 mo reme «Iloka3zareapHasi u jorapupmuueckas GyHKIum» 02.02.2023
I'naBa3. Muororpannuku 11 4.
80. ITonsTre MHOTOTpaHHMKa. ['eoMeTprUecKoe Teno. 02.02.2023
81. Teopema Diinepa. 07.02.2023
82. [IpoctpancTBenHas Teopema [udaropa. 07.02.2023
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83. [Tupamuna 09.02.2023
84. [IpaBunpHasa nupamua 09.02.2023
85. YcedeHHas mupaMua 14.02.2023
86. CummeTpusi B MPOCTPAHCTBE 14.02.2023
87. [lonsiTHE TPaBUIBHOTO MHOTOI'PaHHUKA 16.02.2023
88. DeMeHTHl CHMMETPUH MPAaBHJILHBIX MHOTOTPAHHUKOB 16.02.2023
89. O0600menue mo reme «MHOTOIPaHHUKH 21.02.2023
90. KonTtpouabHnas padora Ne6 no reme « MVHOrorpaHHUKN» 02.02.2023
I'naBa 4. Tpuronomerpuueckue Gynkuum 42 4

91. TpuronomeTpuueckas OKPYKHOCTh 28.02.2023
92. Panuannas mepa yria 28.02.2023
93. Panuannas mepa yria 02.03.2023
94, CuHyc, KOCHHYC MPOU3BOJILHOTO yTiia 02.03.2023
95. 3HaueHus Tpuronomerpudeckux ¢ynkuit aus yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270° 07.03.2023
96. T MWW T

Cunyc, KocuHyc mpou3BoibHOro yria. (0, —, Z,g, E pan) 07.03.2023
97. TanreHc npon3BOIBLHOIO yria 09.03.2023
98. KoranreHnc npousBobpHOro yria 09.03.2023
99. ApPKKOCHHYC, apKCHHYC, ApKTaHI'€HC YUCIIa 14.03.2023
100. APKKOTaHTEHC Yncia 14.03.2023
101. IIpocreiiime TPUroHOMETPUYECKUE YPABHEHUS 16.03.2023
102. DopMyIbl TPUBEIACHUS 16.03.2023
103. ITpumenenue Gpopmys MpUBeICHHS 21.03.2023
104. Brruncienus ¢ NoMoLbI0 KaJIBKYISITOpa 21.03.2023
105. Tpuronomerpuueckas ¢pyukuus y=sinx. [lepuoandeckue ¢pynkuuu. Hanbomnpiiee u HauMeHbIIIEe 23.03.2023

3Ha4eHue QYHKIUU R
106. CBoiicTBa TPUTOHOMETPUIECKON PYHKIINU 23.03.2023
107. I'paduk TPUrOHOMETPUUECKON QYHKIMH 04.04.2023
108. Tpuronomerpuyeckast GyHKIHsS Y=COSX 04.04.2023
109. CBoiicTBa U rpad)MK TPUTOHOMETPUYECKON (PYHKIIUU 06.04.2023
110. Pemenne npocTelmmx TPUrOHOMETPUUECKUX HEPABEHCTB 06.04.2023
111. Tpuronomerpuyeckas GyHKIms y=tgx 11.04.2023
112. OyHkws Y=CtgX 11.04.2023
113. OO6paTHble TPUTOHOMETpUYECKUE PYHKIIMH, UX CBOMCTBA U rpaQuKu 13.04.2023

58




114. KonTtpoJsabsHas padora Ne7 nmo teme «CBoliCTBa TPHTOHOMETPHYECKUX (QYHKIUID) 13.04.2023
115. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 18.04.2023
116. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO U CIEJCTBUS U3 HETO 18.04.2023
117. IIpuMeHEeHrEe OCHOBHOTO TPUTOHOMETPUUYECKOTO TOXKAECCTBA 20.04.2023
118. ®opMyiibl CI0KEHUS TPUTOHOMETpUYecKuX GyHKIMH. CHHYC M KOCUHYC CyMMBI M Pa3HOCTH JBYX 20.04.2023
yTJIOB
119. [Tpumenenue popmynbl CHHYC M KOCHHYC CYMMBI U Pa3HOCTH JIBYX YIJIOB 25.04.2023
120. @opMyITBI CII0KEHUSI TPUTOHOMETPUYECKUX (PYHKIMI. TaHTeHC CyMMBI M TAHT'€HC PAa3HOCTH JABYX 25.04.2023
yIJI0B
121. [Tpumenenne ¢popmyssl TaHTeHC CYyMMBI M TAHT€HC PAa3HOCTH JIBYX YTIJIOB 27.04.2023
122. @DopmyJibl ABOMHOTO apryMeHTa 27.04.2023
123. [Tpumenenue GopmMyIbl IBOWHOTO apryMeHTa 02.05.2023
124, ITpeoOpa3oBanue Npon3BEICHUS TPUTOHOMETPUIECKUX QYHKIIUI B CyMMY 02.05.2023
125. O6paTtHoe peobpazoBaHue 04.05.2023
126. Penienuie TpUroHOMETpUUECKUX ypaBHEHUI 04.05.2023
127. Pemennie TpUroHoMeTprUUECKUX ypaBHEHUIN 11.05.2023
128. Penienuie TpUroHOMETpUUECKUX ypaBHEHUI 11.05.2023
129. Penienyie TpUroHOMETPUUECKUX YpaBHEHUI 16.05.2023
130. 06061enue Tembl «TpuroHoMerprueckue QyHKIIUN 16.05.2023
131. KonTtpoJuabHasi pa6ora Ne8 no teme « Tpuronomerpuueckue popmMyJibi» 18.05.2023
132. PaGoTta Hajg ommbOkaMu 18.05.2023
I'naBa 6. IloBTopenue 3 4
133. OyHKIMH U TpaduKH 23.05.2023
134. YpaBHEHMsI U HEPABEHCTBA 23.05.2023
135. IIpome:xkyTounasi arTecTanus 3a Kype 10 kiacca 25.05.23
I'naBa S. BepoATHOCTBL M CTATHCTHKA S 4

136. [ToHsITHE BEPOSITHOCTH 25.05.2023
137. [loHsITHE BEPOSITHOCTH 29.05.2023
138. Brruncnenue yncia BapuaHToB 29.05.2023
139. Brruncnenue uncia BapuaHToB 30.05.2023
140. Ypoxk-0606menue 3a kype 10 kiacca 30.05.2023
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KanennapHo-temaTnyeckoe njaHUPOBaHHE
10 kiacenl

VYuurens bpeycenko H.D.

Homep HanmeHoBaHMA pa3ieiioB, TeM Hara CxoppeKkTHpOBaHHbIE
YPOKOB NMPOXOKAEHHsSI | CPOKH IPOXOKIECHUS
1 AnrebOpanueckue BelpaxeHus. JIMHeliHble ypaBHEHUS M CUCTEMBl YpaBHEHUN 01.09.2022
) UucnoBble HEPABEHCTBA U HEPABEHCTBA IIEPBOM CTEIEHH C OJJHUM HEU3BECTHBIM. JIMHENHAs 01.09.2022
byHKIusA o
3 KBanpatusie kopuu. KBagparubie ypaBHEHUS 06.09.2022
4 KBangparuanas pyHKIus 06.09.2022
5 KBanpatubsie HepaBeHCTBa. MeTO1 MHTEPBAJIOB 08.09.2022
6 CaoiicTBa u rpadukn QyHKIMN 08.09.2022
7 MHOrOyrojabHUKN U UX JIEMEHTHI 13.09.2022
8 OKpy’KHOCTb, KPYT M UX 3JIEMEHTBI 13.09.2022
9 [Tnomamu duryp 15.09.2022
10 Pemenue 3a1a4 mo Bcemy Kypcy MaTeMaTHku 7-9 Ki1accoB 15.09.2022
11 BxonHas koHTponbHas padora. Yacts 1 20.09.2022
12 Bxoanas konTpossHas padora. Hactp 2 20.09.2022
13 Bgenenue. [lpeamer crepeomeTprn. AKCHOMBI CTEPEOMETPHH. 22.09.2022
14 Brenenne. Hekotopeie cieACTBUS U3 AKCHOM. 22.09.2022
15 Pemrenre 3a1a4 Ha IPUMEHEHUE AKCHOM CTEPEOMETPHH. 27.09.2022
16 [TapautenpHbIE NpsIMBIE B IPOCTPAHCTBE 27.09.2022
17 ITapajieIbHOCTH IPSIMOM U IIOCKOCTH. 29.09.2022
18 [IpumeneHne TeopeM 1 aKCHOM, MPH PEIICHUH 33]1a4 Ha MapajuleIbHOCTh MPSAMOU U TIIOCKOCTH. 29.09.2022
19 CkpenmBaroniyecs npsiMple. 04.10.2022
20 VYTIIBI C COHOIIPABIEHHBIMU CTOPOHAMU. YTOJ MEXK]Y NPSIMBIMH. 04.10.2022
21 [IpuMeHeHne onpeneneHnii 1 TEOpEM MPU PELICHNUH 3a7a4 Ha PacoJIOKEHHUE MPSIMBIX B 06.10.2022
IIPOCTPAHCTBE
22 KonTponbHas pabota no teme «llapamiensHOCTh NPSIMBIX U IMJIOCKOCTEM. 06.10.2022
23 JleficTBUTEIbHBIC YHCTIA. 11.10.2022
24 beckoHeyHo yObIBaromiasi reoMeTpruuecKast porpeccus. 11.10.2022
25 Apudmernueckuil KOpeHb HaTypaJIbHON CTENEHH. 13.10.2022
26 Brruncnenme BoIpakeHUN C KOPHSIMHU. 13.10.2022
27 CreneHp ¢ palioOHaIbHBIM NTOKA3aTEJEM. 18.10.2022
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28 YpouieHne BHIPaKEHUIN CO CTETIEHIMH. 18.10.2022
29 CreneHb ¢ 1eHCTBUTENBHBIM OKA3aTEIIEM. 20.10.2022
30 YrpornieHne BRIpaKEHUH CO CTETICHSIMH. 20.10.2022
31 [TpumMeHeHne CBOWCTB CTENEHH MTPH MTPE0OpPa30BAHNN ANIT€OPandeCKUX BHIPAKCHUN. 25.10.2022
32 KontposbHas padota o teme: «CTeneHb ¢ JeHCTBUTEILHBIM ITOKa3aTeIeM» 25.10.2022
33 [Tapannensubie iockocTy. [Ipu3HaK napayuieabHOCTH ABYX MJIOCKOCTEH. 27.10.2022
34 CBoiicTBa MapauICIbHBIX TUIOCKOCTEH. 27.10.2022
35 IIpuMeHeHre CBOWCTB M NIPU3HAKA [TAPAJUICIbHBIX IPSAMBIX IIPU PEIICHUH 3a/1a4. 08.11.2022
36 Terpasap. [lapamnenenurmnen. 08.11.2022
37 [Toctpoenue ceueHuit TeTparapa, napajieiacnuena. 10.11.2022
38 [IpumeneHue onpeneneHnii 1 CBOMCTB NapalIeIbHOCTH TJIOCKOCTEN MPU PELICHUH 3a]1a4 Ha 10.11.2022
JIOKa3aTeJIbCTBO U IIOCTPOCHHUE.
39 KonrponbHas pabora o teme: «llapamienbHOCTh NPSIMBIX B TUIOCKOCTE. 15.11.2022
40 Crenennas GyHKIMS, €e CBOMCTBA U IrpaduK. 15.11.2022
41 [IpumeHeHue CBOICTB cTENEHHON (PyHKIIMU. 17.11.2022
42 Bsaumno oOpatHble GyHKITHH. 17.11.2022
43 WppanmonanbHble ypaBHEHHUS. 22.11.2022
44 PemeHne nppanimoHaIbHBIX YPaBHEHUM. 22.11.2022
45 [IpumeHeHue CBOICTB cTeNeHHON PyHKIINU. 24.11.2022
46 KonTponbHas pabota no teme: «CreneHHass GyHKIUSI» 24.11.2022
47 IlepnieH IUKYISPHBICIIPSIMBIE B IPOCTPAHCTBE 29.11.2022
48 [TapamenpHble NpsiMbIe, TEPIEHAUKYIISIPHBIE K IIIOCKOCTH. 29.11.2022
49 IIpu3Hak neprneHAUKYJIAPHOCTH IPSIMON U INIOCKOCTH 01.12.2022
50 TeopeMa 0 npsIMOM, EPIEHIUKYIISIPHON K INIOCKOCTH. 01.12.2022
51 [IpuMeHeHne onpeneneHnii 1 TEOpEM K PEIEHHUIO 3a7a4 Ha IEPIEHIUKYISIPHOCTD MIPSIMOM U 06.12.2022
IIJIOCKOCTH.
52 PaccrostHME OT TOYKH 70 TIOCKOCTH. 06.12.2022
53 Teopema o Tpéx nepneHAUKYIsIpax. 08.12.2022
54 [IpuMeHeHne TeopeMsl 0 TPEX NEPNEHANKYIIAPAX NP PEHICHUH 3a]1a4. 08.12.2022
55 Yroa Mexay npsiMOi U TIOCKOCTHIO. 13.12.2022
56 IIpuMeHeHHe onpeesIeHui U CBOMCTB yrila MEXAY IIPSIMOM U INIOCKOCTBIO IIPU PELICHUH 3a1a4. 13.12.2022
57 JIByrpaHHbIN yTOJI. 15.12.2022
58 [Ipu3Hak nepneHaAuKyJISPHOCTH ABYX MJIOCKOCTEM. 15.12.2022
59 [IpsimoyronbHBIN NTapajuiesIenune]. 20.12.2022
60 IIpuMeHeHHe onpeiesIeHrs IBYTPaHHOIO yIJIa IIPU PELIECHUH 3a/1a4 Ha NEPIECHAUKYIISIPHOCTh 20.12.2022
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IJIOCKOCTEM.

61 KontponbHas padota nmo teme: «llepneHauKyIspHOCTh IPSMBIX U TIJIOCKOCTEH» 22.12.2022
62 IToka3zarenbHast QyHKIHS, €€ CBOICTBA U rpaduK. 22.12.2022
63 ITocTpoenne rpaduKoB MoKa3aTeIbHBIX ()YHKITHA. 24.12.2022
64 ITokazaTenbHbBIC YpaBHEHUS. 24.12.2022
65 Penrenue nmokazaTesbHBIX YpaBHEHHIA. 10.01.2023
66 IToka3zaTenpbHbBIC HEPABEHCTBA. 10.01.2023
67 PemreHne nmokasaTesbHbIX HEPABEHCTB. 12.01.2023
68 KontposnbHas padota nmo teme: «IlokazarenbHast GyHKITUS) 12.01.2023
69 Jlorapudmel. 17.01.2023
70 Brruuciienue gorapugmos. 17.01.2023
71 [Ipumenenue onpezenenus jgorapudma npu pelieHuy ypaBHEHHI. 19.01.2023
72 CpoiicTBa JIorapumMoB. 19.01.2023
73 [IpumMeHneHue cBOWCTB Jorapu(MoB 24.01.2023
74 Brranciienue norapuMUUecKux BHIPaKECHUH. 24.01.2023
75 JlecsitTuuHble U HaTypasibHbIe Jorapugmel. Dopmyna nepexona. 26.01.2023
76 Jlorapudmuueckas ¢yHKIus, ee CBONCTBA U rpaduK. 26.01.2023
77 [IpumeHeHue cBOMCTB JlorapupmMuueckon (QyHKIUY. 31.01.2023
78 Jlorapudmuueckue ypaBHeHUsI. 31.01.2023
79 Pemenue norapudMuyuecknx ypaBHEHUH. 02.02.2023
80 Jlorapugmuueckue HepaBeHCTBaA. 02.02.2023
81 Pemenue norapmndMuuecknx HEPaBEHCTB. 07.02.2023
82 KonTtponsHas pabora o Teme «Jlorapudmuaeckas QyHKITUSI 07.02.2023
83 IToHsITE MHOTOTpAaHHUKA. 09.02.2023
84 [Ipu3ma, mIoma b NOBEPXHOCTH TPU3MBL. 09.02.2023
85 Pelmrenre 3a1a4 Ha HAXOXKACHUE HEU3BECTHBIX YJIEMEHTOB IIPU3MBIL. 14.02.2023
86 Pemrenue 3a1a4 Ha HAXOXK/IEHUE HEM3BECTHBIX AIIEMEHTOB IPU3MBI 14.02.2023
87 [Tupamua. 16.02.2023
88 IIpaBuibHas nupamua. 16.02.2023
89 [Tnomans MOBEPXHOCTH TUPAMUJIBI. 21.02.2023
90 Pemienue 3agad Ha IIOCTPOCHHUE U HaX0XKJICHUE HCU3BECTHBIX 2JICMEHTOB NUpaMHUIbI. 21.02.2023
91 Pemenue 3aga4 Ha NOCTPOCHUE M HAXO0XKICHUE HEU3BECTHBIX AJIEMEHTOB TUPAMUIbI 28.02.2023
92 [ToHsiTHE IPAaBUILHOIO MHOTOI'PAHHUKA. 28.02.2023
93 Pemenwe 3ama4 mo Teme: «MHOTOTPaHHUKI 02.03.2023
94 Pemenue HecTanaapTHBIX 3a7a4 MO TemMe: «MHOTOrpaHHHUKN)) 02.03.2023
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95 KontponbHast pabora o Teme: «MHOTOTpaHHUKNY. 07.03.2023
96 Panuannas mepa yria. 07.03.2023
97 IToBOPOT TOUKHM BOKpYT Hayajla KOOPAMHAT. 09.03.2023
98 OmnpeneneHne CHHyca, KOCUHYCA U TAHT'€HCA YTa. 09.03.2023
99 3HaKu CHHYCa, KOCHHYCa U TaHI'€HCA yIJIa. 14.03.2023
100 | OnpeneneHue 3HaKOB CHHYCA, KOCHHYCA M TAaHT€HCA yIJIa. 14.03.2023
101 | 3aBUCHMMOCTBH MEXAY CHHYCOM, KOCHHYCOM M TAHT'€HCOM OJTHOT'O ¥ TOT'O XK€ yTJa. 16.03.2023
102 TpuronomeTpuuecKue TOXKACCTBA. 16.03.2023
103 CuHyC, KOCHHYC ¥ TAaHT€HC YTJIOB 0O, i —(. 21.03.2023
104 | YnpomieHne TPUTrOHOMETPUICCKUX BBIPAKCHUM. 21.03.2023
105 | ®opmyIibl CIOKEHUSI. 23.03.2023
106 | [lpumenenue GpopmMyn CIOKEHHUS. 23.03.2023
107 CHHYC KOCHHYC U TaHT'€HC JBOMHOIO yIJia U NOJOBUHHOIO yria 04.04.2023
108 | Ilpumenenue ¢popmMyn ABOWHOTO yriia ¥ MOJOBHHHOTO yIiia 04.04.2023
109 DopMyIbl TPUBEICHUS. 06.04.2023
110 | [Tpumenernu GopmMys MPUBEICHHSL. 06.04.2023
111 Cymma u pazHoCTb cuHYcOB. CymMMa M pa3HOCTh KOCHHYCOB. 11.04.2023
112 | [Ipumenenne GopMys CyMMBI U Pa3HOCTH CHHYCOB U KOCHHYCOB. 11.04.2023
113 | KonrponbHas paborta o teme: «puroHomerpudeckue Gopmymb 13.04.2023
114 YpaBHeHue cos X = a. 13.04.2023
115 | VpaBHeHue sin X = a. 18.04.2023
116 Pemenve ypaBHeHU# BUa SIn X =a M COS X = a. 18.04.2023
117 | YpaBHeHustgx =amuctgx =a. 20.04.2023
118 | Pemenue ypaBHeHM BUjatg X =a uctgx =a. 20.04.2023
119 TpuronomeTpuuecke ypaBHEHHUsI, CBOJIAIINECS K aITeOpanyecKim. 25.04.2023
120 Penienue TpUroHOMETPHUUECKUX YPaBHEHUH, CBOASIINXCS K aJIreOpanyecKUM. 25.04.2023
121 OnHOpOAHBIC YPAaBHEHUSI OTHOCUTEIILHO Sin X M COS X. 27.04.2023
122 | Pemenue oJHOPOIHBIX YPaBHEHUI OTHOCUTEIBHO Sin X U COS X . 27.04.2023
123 | JIuneiiHble ypaBHEHHs] OTHOCUTEIBHO Sin X U COS X. 02.05.2023
124 | Pemienue TUHEWHBIX YpaBHEHUI OTHOCHTEIBHO Sin X U COS X. 02.05.2023
125 | Mertoa 3aMeHbl HEM3BECTHOTO. 04.05.2023
126 Paznuunble npuéMBI pelieHusl TPUTrOHOMETPUUYECKUX YPABHEHUM. 04.05.2023
127 | Pemenue TpUroHOMETPHUYECKUX HEPABEHCTB. 11.05.2023
128 | KonrponbHas pabdora no teme: «TpuroHOMeTprudecKne ypaBHEHHUSD) 11.05.2023
129 Pemrenue 3agad Ha HaX0KACHUE HEU3BECTHLIX DJIEMEHTOB PU3MBbI, TMPAMUIBI. 16.05.2023
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130 PemreHne 3a1a4 Ha NOCTPOEHUE U HAXOXKAECHUE HEU3BECTHBIX MJIEMEHTOB IMPAMHU/IbL, IPU3MBI 16.05.2023
131 Pemenue noka3arenbHbIX YpaBHEHUH U HEPABEHCTB. PelieHne nppanyuoHaaibHbIX YPaBHEHUN U 18.05.2023
HEPaBEHCTB
132 | Jlorapudm. Pemenne nmorapumMudeckux ypaBHEHU U HEPABEHCTB 18.05.2023
133 Pemrenne 3a1a4 Ha HaXOXKJ€HUE HEU3BECTHBIX AJIEMEHTOB IPU3MBI, TUPAMUJBL. 23.05.2023
134 Pemenne 3a1a4 Ha NOCTPOEHUE U HAXOXKICHUE HEU3BECTHBIX 3JIEMEHTOB NMHPAMUIbI, IPU3MBI 23.05.2023
135 | Pemenne TpUrOHOMETPUYECKUX YPAaBHCHUI U HEPABCHCTB 25.05.2023
136 | UToroBas koHTpOibHAs paboTa. YacTs 1 25.05.2023
137 | UroroBas koHTpoJibHAas padoTta. YacTp 2 29.05.2023
138 | Ananu3 UTOroBOM paboTHI 29.05.2023
139 | [ToBropenwue. "Pemenne noka3aTenbHbBIX U JOrapu(pMUUECKUX ypaBHEHUN" 30.05.2023
140 | IToBropenue. "[lokazaTenpHbie U JOrapudMHUIECKIE HEpaBeHCTRA" 30.05..2023
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KanennapHo-temaTndeckoe NJaHHPOBAHHE
11 kiaacesl

VYuurens Cersamuua 1.A.

Homep HaumeHoBaHus pa3iesioB, TeM Hara CroppekTHPOBAaHHbIE
YPOKOB NPOXOKACHUSI | CPOKM NPOXOKICHHUS
Auredpa m HayaJ1a MaTeMaTH4eckoro anaausa. Ilosropenne npoiigennoro B 10 kaacce.
1. [ToBTOpenue. Pemenue ypaBHEHUH.
2. Pemienue HepaBeHCTB
3. Boruncnenus u npeoOpa3oBaHMsl BBIpaXKEHUN
4. 3aa4uy ¢ IPUKJIAJHBIM COEP KaHUEM
5. Pemnrenue TekCTOBBIX 3aa4
6. Urenue rpad)KoB M TUarpamm.
7. Bxo0/1HOM KOHTPOJIb
8. Amnanu3 TectupoBanusl. Pemenue 3anau.
AuireOpa M HaYaJ1a MaTeMAaTH4ecKoro anajaunsa. I'yiasa 1. HenpepbIBHOCTB 1 nipeies (PyHKIUH
9. HenpepbIBHOCTh PYHKITNH B TOYKE M HA TPOMEKYTKE.
10. PenieHue HepaBeHCTB METO/10M MHTEPBAJIOB
11. Touka pa3pbeiBa
12. Pa3pbiB (pyHKIMK: OECKOHEUHBINH M YCTPaHUMBIH
13. [Ipenen pyHKkuMM B TOUKeE.
14, CBs13p MEX]ly NIPEAEIIOM U HEPEPHIBHOCTHIO (DYHKIIMU B TOUKE.
15. OmnpeneneHne HENPEPLIBHOCTH U Mpeiena PyHKIUH.
16. Jloka3aTelbCTBO HENPEPHIBHOCTH JIMHEHHON (QYHKIIUU
17. YpaBHEHHUs BEPTUKAIbHOM, TOPU3OHTAILHON U HAKJIIOHHOW aCHMIITOT.
18. [TonsiTre 6ecCkOHEUHOTO Mpeesa 1 npejena Ha 0€CKOHEYHOCTH.
19. IIpaBuiia BEIUNCIIEHMSI IPEIETIOB.
20. KonTtpoJsbHas padora Ne 1 no reme «HenpepbiBHOCTH U npeaes GyHKIMU»
I'eomerpus. IloBropenue npoiinesnoro B 10 kiaacce
21, | MoBTOpeHue MpoiieHHOTO.
I'eomeTpus. Paznen 1. Huaunap, konyce, map
22. [TonsTre uunuHApa
23. [Tomaae MOBEPXHOCTH ITUIIHH/IPA
24, IlonsTne konyca
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25.

[lmomaae NOBEPXHOCTH KOHYCA

26. Y cedeHHBI KOHYC
27. Cdepa u map
28. B3anmMHuoe pacnonoxenue cepsl U IIIOCKOCTH
29. KacarenbHast mnockocts k cdepe
30. [Tnomans chepsl
31. Kourpoabsnas pa6ora Ne 2 mo teme «Lluunap, KkoHnyc, map»
I'eomerpus. Pa3nena 2. O6bembl T
32. [Tonstue o6bema
33. O6beM IpsIMOYTOJIBHOTO Mapasliesenumnena
34. OO6beM MpsAMOii TPU3MBI
35. O0beM IuIMHApA
36. Beruuciienne 00beMOB TeJl ¢ HOMOIIBIO ONPEJIeIEHHOr0 HHTErpaa.
37. O06beM HAKJIOHHOM MPU3MBI
38. O0bem nupamMuIb!
39. O0beM KoHyca
40. OO6beM m1apa 1 ero yacTei
41. [Tnomans cheps
42. O6beM mrapa, miomaas chepol. Pemenue 3amaga
43. KourpoabsHas padora Ne 3 mo teme «O0beMbI TeD»
Aure0pa m HavaJIa MaTeMaTH4YecKoro anaausa. I'inasa 2. [Ipon3Boanas gyHKIuu
44, Cekynias ¥ KacareiabHas K rpaduky
45. YrioBo# KodPHUITMEHT KacaTeIbHOM
46. YpaBHEeHME KacaTenbHOU
47. YpaBuenue kacatenbHo. [IpakTrueckas padora.
48. [Tpupaienue apryMmeHTa u npupamieHne GyHKIUu
49, IIpousBonHas u nuddepennman GyHKIuu
50. JuddepenunpoBanue
51, Huddepennnposanue. [Ipakruyeckas padora.
52. DU3NYECKUI CMBICT TPOU3BOTHOM
53. Touku Bo3pacTtanus ¥ yObIBaHUS (PYHKIIUU
54, Bospacranne u yosiBanue ¢pyaknun. Teopema Jlarpamxka
55. YciioBre MOHOTOHHOCTH (DYHKITHH
56. MaxkcuMyM ¥ MUHUMYM (QYHKITUH
o7. KonTtpoabnas padora Ne 4 no teme «IIponzBoanasi pyHkuum»
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Aure0pa m Ha4yas1a MaTeMaTH4eckoro ananu3a. I'nasa 3. Texunka nugepeHupoBaHus

58. [TpaBua HaXOXKJIEHUS TPOU3BOAHON CYMMBI (DyHKIIUN

59. ITpaBuia HaX0XJICHHSI TPOU3BOIHOM MPON3BEACHUS (PYHKIIUU

60. ITpaBuia HaX0XJICHHS TPOU3BOIHON YaCTHOTO (DYHKIIUU

61. dopmyiia HAXOXKAECHUS IPOU3BOJHOMN CTENEHU

62. CrnoxHas QyHKIHS.

63. Bremrssis u BHyTpeHHS QYHKIIUH.

64. ITpon3BosHas coXKHOU (HYHKIUU

65. [IponsBogHas HesBHOU (DYHKITMU

66. Omnpenenenue yucia € rpaduIecKuM CrocoooM

67. OrnpeziesieHne yucia € yepes mpeelt Mocyie10BaTeIbHOCTH.

68. [Ipou3BoHas moka3aTelbHON (HYHKIUH

69. ITpon3BoHas CTeNeHHON U HYHKIUN

70. [IpousBonnas norapudmudeckon GyHKIUN

71, [Tpon3BoiHas, TPUTOHOMETPHUYECKUX U OOPATHBIM UM (PYHKIIUH.

72, [TponsBoaHas 00paTHON QYHKIIUU

73. Haubonbiiee 3nadenue QyHKIMU

74. Haumensbniee 3HaueHue GyHKIMH

75. HauOosnbiee n Haumenblee 3HayeHne PyHkuuu. Penienue 3ama4.

76. Haubonbiiee 3HaueHne pyHKINN HAa TPOMEXKYTKE.

77, Haumenbliee 3HaueHue QyHKIIMHM HA IPOMEXYTKE.

78. [Ipoekt «3agaun Ha MakCUMyM U MUHUMYM aire0panyeckoro, TPUTOHOMETPHUYECKOTO U
Te€OMETPHUECKOTO COJEPIKAHUSD)

79. DU3NYECKUN U TEOMETPUUECKHUI CMBICI BTOPOM IMPOU3BOIHON

80. [TpomexxyTku QyHKIHIA

81. ITpoMeXyTKH BOTHYTOCTH (DYHKIIMH

82. Touku nepern6da GpyHkuui

83. JuddepennnanbHoe ypaBHEHHE TAPMOHUYECKUX KOJIeOaHUH

84. [Ipoektr «Brimyknocts ¢yHkiuu. [lonstue Bbmykioctu ¢GyHKIuU. [locraTouHoe ycioBue
BBINMYKJIOCTH. [IprMeHeHNe BBITYKIOCTH (PYHKIUH JUIsi CPAaBHEHUSI OCHOBHBIX CPETHHUX: CPEl- HEro
apu(METHYECKOTO, CPEJTHEr0 TeOMETPUYECKOTO, CPEIHEr0 TapMOHHYECKOTO ¥ CPETHEro
KBaJIPaTUYHOT 0

85. KonTtpoJuabnas padora Ne 5 «Texnuka nuddepenunpoBanus»

AJire0pa ¥ HayaJIa MaTeMaTH4yecKoro anajausa. I'iiasa 4. UnterpaJ u nepsooopasznas
86. | KpuonuHeiinas tpanenus. Murterpansnas cymma. MuTerpan
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87. [Tnomans kpuBonuHeHOM Tpanenun. Popmyna HeioTona-JleiiOnuma

88. dopMmyna oObema Tesra BpaleHus
89. ['eomeTpryeckuii 1 MEXaHUYECKUM CMBICI IPOU3BOTHON
90. IlepBooOpazHas
91. [Ipupamienne nmepBooOpa3HOMA
92. WHuTerpupoBanue
93. OCHOBHOE CBOMCTBO IMEPBOOOPA3HBIX
94, [Tpocreiime npaBuiIa HaX0XKJICHUS IEPBOOOPA3HBIX
95. Tabnuira mepBooOpa3HbIX OCHOBHBIX (hYHKIIHIA
96. KontpoabsHnas padora Ne 6 «MuTerpaJ u nepsoodopasnas»
I'eomeTpus. Pa3ien 3. BekTopbl B IpocTpaHcTBe
97. [TonsaTue BekTopa. PaBeHCTBO BEKTOPOB
98. CrnoxeHre 1 BBIYuTaHue BeKTOpoB. CyMMa HECKOJIBKHX BEKTOPOB. Y MHOJKEHHE BEKTOpA Ha YUCIIO
99. Kommnanapusie BekTopsl. [IpaBuio nmapannenenunena. Paznoxenue BeKTopa 1o Tpem

HCKOMILIAHAPHBIM BCKTOpaM

Pa3nen 4. MeTo1 KOOPpAUHAT B IPOCTPAHCTBE

100. [IpsimoyronbpHas cucTemMa KOOpJaAuHAT B IipocTpancTBe. KoopanHatel BeKTopa.
101. VYron mexay Bektopamu. CKansipHOe IPOU3BEIeHUE BEKTOPOB. Bbruncienne yrioB Mexy

IPSIMBIMH UILIOCKOCTSIMHU.
102. LenTtpanpHas cummerpusi. OceBasi cMMMETpUs. 3epKkanbHas cuMmMeTpust. [lapanienbHblil mepeHoc
103. Kountpoabsnas pa6ora Ne 7 «MeToa KOOpAUHAT B MPOCTPAHCTBE»

AJjiredpa u Hayaj1a MaTeMaTH4YecKoro anaausa. ['iaBa 5. BeposiTHOCTb M CTATHCTHKA

104. dopmysa BEpOSITHOCTH.
105. YciioBHAsS BEPOSITHOCTD
106. Cymma coObITHil. PopMyIia BEpOSITHOCTH CYMMBI COOBITHH.
107. BeposiTHOCTh TpOM3BEIeHUST HE3aBUCUMBIX COOBITHIA.
108. Cxema bepnymiu.
109. Cpennee apudmernueckoe, MelnaHa 1 MoJia psijia.
110. Jlucniepcust 4McI0BOTO psijia.
111. MaTemaTHuecKoe 0XKHUIaHUE.
112. [Ipoekt "EcTecTBeHHO-HayuHble NPUIOKEHHUS 3aKOHa OOJIBIIMX YHCEN, B TOM YHUCIIE 3aKOHOB

Mennens"
113. KountpoabHnas padora Ne§ «BeposiTHOCTb M CTATUCTHKA»

Aure0pa m Ha4yaJ1a MaTeMaTH4YecKoro anaausa. I'nasa 6. KomniekcHsble yncia

114. | Perienne ypaBHeHwii BhIcIIX crereHeil. @opmyma KapiaHo Ui pelleHHs KyOHUYeCKHX
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ypaBHEHUH

115. [TonsiTHe KOMITJIEKCHOTO yncna. MHMMast U JeCTBUTENbHAS YaCTH KOMIUIEKCHOTO YHCIia

116. ConpsikeHHbIE KOMIUJIEKCHBIE YKciia. PABEHCTBO KOMIUIEKCHBIX YMCEI

117. Apubdmerndeckre IeHCTBUS C KOMIICKCHBIMH YUCIIaMU B anredpandeckoid hopme
3ak/04uTeIbHOE NOBTOPEHHE NMPH NMOJATO0TOBKE YYAIIMXCHA K HTOTOBOM aTTECTAIlUM 110 ajiredpe U reoMeTpuM

118. IIpocreiimne TEKCTOBBIE 3a1a4U

119. Urenue rpad)KoB M TUarpamm.

120. Teopust BeposiTHOCTEN

121. Jlunelinplie, KBaapaTHbIC, KYOMUYECKHUE YPaBHEHUS

122. PanmionansHbIe ypaBHEHHS

123. UppanmonanbHbie ypaBHEHHS

124, ITokazarenbHble ypaBHEHUS

125. Jlorapudmuyeckue ypaBHEHHS

126. TpuronomeTpruyeckue ypaBHEHHUS

127. [TpounsBoHas

128. Boruncnenus u npeoOpa3zoBaHus

129. TexcroBble 3ama4yn

130. 3aa4n ¢ mapamMeTpom

131. MHoOrorpaHHuKH, MIOAIN X TOBEPXHOCTEH

132. Hununaap, KoHyC U 11ap, MIOMAIN UX OBEPXHOCTEN

133. OO6beMbI TEN

134. Pemenue Bapuantos EI'D

135. IToaroroska xk EI'D

136. IlogBenenue uToros
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