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Pabouas mporpamma 1o maTemMaTHKe cocTaBiieHa Ha ocHOoBe (denepanbHOro rocyaapcTBEHHOTO
00pa30BaTeNpHOTO CTaHAapTa CpeaHero odmero obpa3zoBaHus (¢ u3MeHeHusMu ot 12.08.2022),
MIPUMEPHOI MPOrpaMMbl CpeHero 001Iero o0pa3oBaHus 10 MaTEMaTHKE.

Opranu3zanusi-pa3padoTUuK:

l'ocynapcTBenHoe OrOJKETHOE npodeccuoHaIbHOe

O6p8.30BaTeJ'II>HOC YUpCKACHUC HI/I}I(CFOPOI[CKOI‘/'I obnactu ((Ap3aMaCCKI/II>'I Me,Z[I/II_[I/IHCKI/Iﬁ KOJIICIAD).



1. MACIHIOPT PABOYEM ITPOI'PAMMBI I1O OJ/1.06 MaTtemaTuka

[TporpamMma o6meo6pazoBaTeNbHON YIeOHOW AUCIUILTNHBI « MaTeMaThKay MpeIHa3HadYeHa
s u3ydenuss marematuku B CIIO, peanmusyrommx o0pa3oBaTeIbHYIO MPOTrpaMMy CpPEIHETO
oOmiero obpa3oBaHUsl B Tpejeiax OCBOSHHS OCHOBHOM MpodecCHOHAIBHON 00pa30BaTebHON
nporpammel CIIO (OITOIT CIIO) nHa 6a3e ocHOBHOro o0miero oOpa3oBaHHs IPHU IMOATOTOBKE
KBAJTHM(HUIUPOBAHHBIX PA0OUYMX, CITYXKAIIUX, CIICIUAINCTOB CPEIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeboBanmii ®I'OC cpemHero odmiero oopa3zoBaHus,
OPEIbABISEMBIX K CTPYKTYpE, COJIEPXKAHHIO M PE3yJbTaTaM OCBOCHHS Y4eOHOW MUCIMILIMHBI
«MaremaTtuka.

Copepxanue nmporpaMmbl «MaTemMaTHKa» HAlIPABJIEHO HA JOCTUKEHHUE CIEAYIOLIUX LeJlei:

- ¢opMUpOBaHHE LIEHTPAIbHBIX MAaTeMaTHYECKHMX MOHATUN  (YHUCIO, BEIUYMHA,
reoMeTpuueckas (Qurypa, HepeMeHHas, BEpPOATHOCTh, (YHKIHS, NPOU3BOAHAS, HWHTETpa),
o0ecreunBarOIMX MPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MAaTEMaTHUECKOro 00pa30BaHUA
00y4Jaromuxcs;

- moJiBeJicHHe OOydaroluXcsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKHd M OKPY)KAIOLIeT0 MHUpPA, TMOHUMAHHUIO MATEMaTHKU KaK YacTH OOLIeH KyJIbTyphI
YeJI0BEYECTBA,

- pa3BUTHE MHTEJUIEKTYaJlbHBIX UM  TBOPYECKUX CIOCOOHOCTEM  oOywaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTU MBIILICHUS, HHTEpeca
K U3YYEHHIO MaTEMAaTUKH;

- (hopmupoBanue (HyHKIIMOHAIBHON MaTeMaTHUECKON IPaMOTHOCTU: YMEHHUsI Paclio3HaBaTh
MaTeMaTHYECKUE aCTIEKTHI B PEAbHBIX )KU3HEHHBIX CUTYAIMSIX U IPH U3YYEHUH JIPYTUX YIEeOHBIX
MPEIMETOB, MPOSBICHUS 3aBHUCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMylHpoBaTh MX Ha S3bIKE
MaTeMaTHKH U CO3/[aBaTh MAaTEMAaTWYECKHE MOJEIH, NMPUMEHSITh OCBOCHHBI MaTEeMaTHYECKHMA
anmapar IJid pelleHus MPaKTUKO-OPHUEHTUPOBAHHBIX 3a/1ay, MHTEPIPETUPOBATh U OLICHUBATH
MOJIy4YEHHBIE PE3YJIbTAT.

Hucuurmumaa  «Marematuka»  BXOOUT B MPEIMETHYIO  00JacTb  JUCHUILIUH
00111€00pa30BaTENHFHOTO LUKJIA U SABIISIETCS 0053aTEINBHOM I U3YUCHHS.

Ilepeuenb TpeGoOBaHMIi K pe3yJIbTATAM OCBOEHNSI OCHOBHOI 00pa30BaTeIbHOMH MPOrpaMMbI

HaumeHnoBaHue pe3ynabpTaTa 00ydeHUs!

Jluunocmmuuvie - OCO3HaHHE OOYYaIOIIMMHCS POCCHMCKON Tpa)JIaHCKOM HICHTUYHOCTU;
pe3ynomamasi TOTOBHOCTh K CAaMOPA3BHUTHIO, CAMOCTOSITEIBHOCTH W CaMOOINPEIEITICHHUIO;
HAJIMYME MOTUBAIIMU K OOYYECHUIO U THYHOCTHOMY Pa3BUTHIO;

- [IEJICHAIIPABIICHHOE PA3BUTUE BHYTPEHHEN MO3UIMU JIMYHOCTH HA OCHOBE
JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEM HaponoB Poccuiickorr Penepauuu,
HMCTOPUYECKUX W HAIMOHAIBHO-KYJIBTYPHBIX Tpaauliuid, (GpopmMupoBaHue
CUCTEMBI 3HAUYNMBbIX LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTHUKOPPYIIIMOHHOTO MHPOBO33PEHHMS, TPABOCO3HAHUSA, SKOJIOTMYECKOU
KYJBTYpBI, CIOCOOHOCTH CTAaBUTh 1€ U CTPOUTH KU3HEHHBIE TIAHBI,

Memanpeomemmbie | - OCBOCHHBIE OOYUYArOIIUMHCS MEXIIPEAMETHBIC TOHATUS U YHUBEpPCAIbHbIC
pe3yivmamol y4eOHbIe AeCcTBUS (PETYISATUBHbBIE, TO3HABATEIbHbIC, KOMMYHUKATHBHBIC);
- CIIOCOOHOCTh WX WCIOJIb30BAaHUS B II03HABATCIILHOW M COIMAILHOMN
MpPaKkTUKE, TOTOBHOCTb K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO y4yeOHOW JESITeNbHOCTH, OpraHu3aluu  y4eOHOro
COTPYIHUYECTBA C TMEAArOTUYECKUMHU PAOOTHHUKAMU U CBEPCTHUKAMHU, K
Y4YacCTHUIO B MOCTPOCHUU WHAUBUAYAIbHON 00pa30BaTeIbHON TPAeKTOPHUHY;
- OBJIaJICHUE HaBBIKAMH Y4€OHO-HCCIIeI0BATENbCKOM, TPOSKTHON U
COLIMAJIbHOM AESATETbHOCTH;

IIpeomemmnule 1) BnageHMe METOAAaMH JIOKA3aTeNbCTB, aJTOPUTMAMH pPEIICHUs 3ajady;
pe3yiomamol yMeHue (OpPMYIHPOBAThH OIMpPEIEIICHNS, aKCHOMBI W TEOPEMBI, TPUMEHSTh
UX, IPOBOJUTD JOKa3aTeNbHbIE PACCYKACHUS B X0/I€ pEIIeHUs 3a/1a4;

2) yMEHHE ONepHUpOBaTh MOHATHSIMH: CTCNEHb YKCIA, JIOTApU(PM UHCIIA;
YMEHUE BBINOJHATH BBIYMCICHHWE 3HAYEHUH M NpeoOpazoBaHUS
BBIpQXEHUI CO CTeNneHsMH U Jorapudmamu, npeodpazoBaHusi ApoOHO-




paIoOHaTBHBIX BRIPAKCHUN;

3) yMeHue omepupoBaTh MOHATHSIMH: PAllMOHAIBHBIC, UPPALMOHAIBHBIC,
NoKa3aTeJbHbIC, CTETNEHHBIE, JIOTapu(pMUYECKHe, TPUTOHOMETPUYECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

4) ymeHHE ONEpPUPOBATH MOHATHAMU: (YHKIIUSA, HEHpPEpbIBHAS ()YHKIIHS,
MPOU3BOJHAS, IEepBOOOpa3Has, OIpEIeICHHbIH HWHTErpall; yMEHHE
HaXOJUTh  TPOU3BOAHBIC  JJIEMEHTApHBIX  (QYHKIUH,  HCHOIB3YA
CIIPaBOYHBIE MaTEpUaJIbl; UCCIEAOBATh B MPOCTEUIINX CIy4asX (PYHKIIHH
Ha MOHOTOHHOCTb, HAaXOJHUTh HaWOOJBIIHE M HAMMEHBIINE 3HAYCHHS
(GyHKUIUH; CTpOUTHh I'pad)MKW MHOTOWICHOB C HCIIOJB30BAaHHEM armapara
MaTEeMaTHUYeCKOr0 aHaiKu3a; MPUMEHSTh IMPOU3BOJHYIO MPH PELICHUH
3ajay Ha JBIKCHHE; pelaTh NPAaKTUKO-OPMEHTHPOBAHHBIC 3a7auydl Ha
HauOOJIbIIME U HAUMEHbIIIee 3HAUCHUS, Ha HaXO0XKJACHHUE ITYTH, CKOPOCTU U
YCKOPEHHS;

5) yMeHue OINEpUPOBATh MOHATUAMH:  pAllMOHATbHAS  (YHKIHS,
nokaszareiabHas (QYHKIUS, CTeNneHHas (YHKLIUS, TPUTOHOMETPUYECKHE
byHkuuKu, oOpaTHbie (YHKIMH, YMEHHE CTPOUTH TpadUKH H3yYEHHBIX
GyHKIMH, WCHONB30BaTh TpauKH TpU HMIYYCHWH TPOLECCOB U
3aBHCUMOCTEH, MpU pEIIeHUuU 3ajail U3 IPYrHX y4eOHBIM MPEAMETOB U
3a7a4 U3 peajbHOM KU3HH, BBIpaXaTh (HOpMysaMH 3aBHCHMOCTH MEXKIY
BEJIMYUHAMU;

6) yMeHue pemiaTh TEKCTOBBIC 3a/laud PAa3HBIX THUIIOB (B TOM YHCIE Ha
MPOLIEHTHI, IOJIM U YacTH, Ha JIBIXKEHHUE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJOTH, 33[a4d W3 00JacTH YNpaBIICHUS JIMYHBIMA U CEMEHHBIMU
(¢buHaHCAMM); COCTABIIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U HX
CHCTEMBI TI0 YCJOBHIO 3aJaud, WCCIICAOBATh IIOJIyYEHHOE pEIICHUE H
OILICHUBATH MPABAONOI00HOCTh PE3yJIbTATOB;

7) yMeHUE ONepupoBaTh NOHATHAME: CpeHee apudMeTHIecKoe, MeaHa,
HauOoJIblllee U HAMMEHbIIIEe 3HAUYCHUs, pa3Max, AUCIIEPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHHWe H3BJIEKaTh, WHTEPIPETHPOBATH
uH(pOpMaILIKIO, IPEJICTABICHHYIO B TaONUIaX, HA AUAarpaMMax, rpadukax,
OTPaKAIONIYI0 CBOWMCTBA PEaTBbHBIX MPOIECCOB M SIBJICHUH; MPEACTABIATH
uH(pOpMAIlMI0O C TIOMOIIBI Ta0NWIl W JAMarpaMM; HCCIEI0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCJIE C NPUMEHEHHEeM TrpaduyecKux
METO/I0B M 3JIEKTPOHHBIX CPEJICTB;

8) ymeHHe omnepupoBaTh MOHATHUAMH: CIYYalHBIA OMBIT M ClIydailHOE
COOBITHE, BEPOSTHOCTb CIIyYalHOI'O COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTh C UCIIOJNIB30BaHUEM TpaQHUUecKUX METOJOB; MPUMEHSThH
bopMynbl CIOKEHUST W YMHOXXEHHUS BEpOSITHOCTEH, KOMOWHATOpHBIE
dakTel u GOpPMYNBI TIpH PEHICHWH 3a]a4; OLEHHBATH BEPOSTHOCTU
pealbHBIX COOBITHIA; 3HAKOMCTBO CO CIyYalHBIMH BEIMYHMHAMU, YMECHHE
MIPUBOJIUTH TIPUMEPHI TIPOSBIICHUS 3aKOHA OOJBIINX YUCENT B PUPOIHBIX H
OOIIIECTBEHHBIX SIBIICHUSX;

9) yMeHue omepupoBaTh MOHATHSIMHU: TOYKa, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO,  JABYIPAHHBI  yrol, CKPEIIMBAIOIIUECS  MPSMBIE,
MapajieIbHOCTh M TEPICHIUKYISIPHOCTh TPSMBIX M IIOCKOCTEH, YTOJI
MEXIY MPSMBIMH, Yrol MEXIy NPSIMOH M TJIOCKOCTBIO, YTOJd MEXAY
TUTOCKOCTSIMH, PAcCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE MEXIY
MPSIMBIMHU, PACCTOSTHUE MEXKY TUIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh MPH
pemeHnH 3ajad W3y4deHHbIE (aKThl U TEOPEMBI IUITAHUMETPHH;, YMEHHUE
OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOILIETO MUPA;

10) ymeHue omepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK, CCUCHUE
MHOTOTpaHHHKa, KyO, Mmapajuieflenumnena, npuzMa, mupamuia, Gurypa u
MOBEPXHOCTh BpAICHHUS, IIHJIMHIP, KOHYC, map, cdepa, cedeHus: Guryps
BpallleHus1, MJI0CKOCTh, Kacawmascs chepbl, IIHHIPA, KOHYCa, TUIONIalb




MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYCa, IWIMHIPA, TUIOMAAL ChepsbI,
00beM Ky0a, IPSAMOYTOJIBHOTO Mapajulelenunesna, MUpaMHubl, MPU3MBL,
IUIMHApA, KOHyca, IIapa; yMeHHe H300pakaTb MHOTOTPAaHHUKU U
MIOBEPXHOCTU BPAILLEHUS, UX CEUEHUS OT PYKH, C NMOMOILIBI0 YEPTEIKHBIX
UHCTPYMEHTOB U  JJICKTPOHHBIX CPEACTB; YMEHUE pacllO3HABaTh
CUMMETPUIO B IIPOCTPAHCTBE; YMEHHME paclO3HaBaTb IIPABHIIbHBIC
MHOTOTPaHHUKU;

11) ymeHue omepUpOBaTh IOHATHAMH: JBW)KCHHE B IPOCTPAHCTBE,
1o100HbIe (GUTYPHI B TPOCTPAHCTBE; UCIIOIH30BATH OTHOLICHHUE TUIOIAACH
MOBEPXHOCTEH 1 00BEMOB MOAOOHBIX (DUTYp TPHU PEIICHUH 33/1aY;

12) yMmeHHME BBIYHCIATH T'COMETPHYCCKUE BEJIUYUHBI (JUIMHA, YroJ,
Iomaab, O0bEM, IUIOMAAb TOBEPXHOCTH), HCIONb3Yysd H3yYCHHBIC
(bopMyIbI U METOABI;

13) yMeHue omepuUpoBaTh MOHATHSIMHU: TPSMOYrOJNbHAs —CHCTEMa
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIIPHOE
IIPOU3BENICHUE, YTOJI MEXKy BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEIACHUE
BEKTOpa Ha 4YMCJIO; HAaXOIUThb C IIOMOILBIO M3Y4YEHHBIX (opmyi
KOOPJIHMHATHI CEPEIUHBI OTPE3KA, PACCTOSHHUE MEKY ABYMsI TOUKAMU;

14) ymeHue BbIOMpPATh MOJAXOASLIMN HM3YYCHHBIH METOX AJIsl PELICHHS
3aJjaud, pacro3HaBaTh MaTeMaTH4ecKue (akThl M MaTeMaTUYeCKHe
MOJIEJIM B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHUE
IIPUBOAUTH IPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUMCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.

2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCHUIIIUHBI
2.1. O6beM yueOHOI TUCHUNTUHBI M BU/IbI Y4eOHOI padoThl

Bun yuebHoit paboThl O0BeM yacoB

O6bem 00pa3oBaTeNbHOI NMPOrpaMMbl y4eOHOW AMCIUTUINHBI 188

B TOM YHUCIIE:

TEOPETHUECKOE 00VIEHHE 58
IPAKTUYECKHE 3aHSITHS 108
Camocmosmenvuas paboma -
3awuma uHouBUAYaAILHO20 NPOEKMAa 2
[MpomesxxyrouHnast arrectanus (auddepeHIMpPOBaHHBIN 3a4eT) 2
[TpomesxyTouHast aTTecTanus (3K3aMeH) 18




2.2. llpumepHbIii TeMaTHYeCKHUIi IVIAH U cofiepkanue yueoHoil qucuumiannbl QO/1.06 MaTtemaTuka

HaumenoBanue Copep:xaHue y4eGHOro MaTepuaa, NpaKkTHYecKne padoThbl, CaMOCTOSITE/ILHAsI padoTa 00y4aloImMXcs Oo6bem
Pa3aesi0B U TeM 4acoB
1 2 3
Paspnes 1 Pazputue noHsiTus 0 4ucjie 10
Tema 1.1 Copep:xaHue yueOHOro MaTepuaia 2
Leable u pauuoHANBHBIE YHCIA HarypanbHbie, uenble, panuoHanbHble uyucia. KoHeuHble aecsTU4HbIE ApOOH, OECKOHEYHbIC ICCATHYHBIC
nepuoguuecKkue ApoOH. 3amuch OECKOHEYHOW IpoOW B BUAE OOBIKHOBEHHOHW, ACHCTBHA C ACCATHYHBIMH U
O0OBIKHOBEHHBIMH APOOSIMH.
Beoonas koncynbsmayus no blnoHeHUO RPOEKMHOU padomol.
Tema 1.2 Coaep:xaHue y4eOHOro0 MaTepuasa 2
. PanmonanpHble W MppanioHABHBIE YHCIIa, TPaBUjia BBHITOJHEHUS NEHCTBUI ¢ OECKOHEYHBIMU NECATUIHBIMH
JleiicTBUTEIbHDIE YUCIA
Ipo0siMu, OECKOHEYHO YOBIBAIOIIAS T€OMETPHUECKAsi IPOTPECCHSL.
Tema 1.3 IIpakTH4eckoe 3aHsATHE 2
I[puéankeHnble BLIYUCTEHUS [TpubnmkeHHbIe 3HaYCHUS BETMUMH. AOCOMIOTHAS U OTHOCHUTEINIbHAS MTOrperHOCTH. DOopMHUpOBaHUE YMEHHN
3aMHCHIBaTh OECKOHEUHYIO AECSITHYHYIO ApOOb B BUe OOBIKHOBEHHOI; BBIMTONHATH NEHCTBUS C JECITHIYHBIMU U
0OBIKHOBEHHBIMH JpobsiMu. DopMupoBaHre YMEHUI MPOBOANTH BEIYHCICHUS C TPUOIMKCHHBIMH JAHHBIMH.
Tema 1.4 IIpakTH4Yeckoe 3aHsTHE 2
IorpemnocTy NpUOIHIKEHU A OCHOBHBIE TPHEMBI HAXOXKICHHSI TPUOTMKEHHBIX 3HAUCHUN BETMYMHBI, IOTPEITHOCTH BBIYHCIICHUH.
dopMupoBaHHE YMEHUHN OTIPEesITh A0COMIOTHYIO M OTHOCUTEIFHYIO IMOTPEITHOCTY YHCIIa; BEpHbIC 3HAYAIIUE
nUQPHI YUCIA; PelIaTh 3a/1a41 C MPHOIMKEHHBIMU BETHYHMHAMH.
Tema 1.5 IIpakTH4eckoe 3aHsATHE 2
KomniexkcHbie yncia [lonsaTHe koMIulekcHOro uwmcna. AnreOpandeckas ¢opMa KOMIUIGKCHOTO uyucia. DopMupoBaHHE YMEHHHA
BBITIOJTHEHHUS HAJ KOMIUIEKCHBIMH YHCIAMH OTIEpallfid CJIOXCHHS, BBIUMTAHHS, YMHOXXCHHUS, IEICHUS,
BO3BCACHNA B CTCIICHD.
Paznen 2 Kophuu, cTeneHu U Jorapupmsl 26
Tema 2.1 Conep:xaHue yuedOHOT0 MaTepuaja 2
KopHnu u crenenn Kopuu u crenenn. KopHu HaTypanbHON CTENEHHN M3 YKCIA U UX CBOMCTBA. 3alMCh KOPHA N-I CTENEHU B BUAC
CTEIIEHH C IpoOHBIM NIOKa3aTesieM U Hao0opoT.
Tema 2.2 ITpakTUYeckoe 3aHATHE 2
Kopuu HatypaiabHoii crenenn n3 | GopMupoBanne yMEHHH 10 TIpeOOpa3OBaHUIO, BBIUMCICHUIO KM CPAaBHEHUIO apH(METHUYECKUX KOpHEH,
qmucaa (¢bopMHUpOBaHHE YMEHHMH BBINOJHEHHA Pacu€ToB C paJuKalaMH, NPUOIMKEHHBIX BBIYMCICHUH, PpeIICHHS
MIPUKJIATHBIX 3a/1a4.
Tema 2.3 Coaep:xaHue yuedOHOT0 MaTepuaja 2
CTeneHu ¢ paHOHAILHBIMHA CreneHb ¢ palMOHAIBHBIM ITOKA3aTeleM, CBOMCTBA CTENEHU C palMOHAIBHBIM TMoKa3areneM. Haxoknenue
MoKa3aTeJsIMH 3HAYEHUI CTeleHel C palMOHAIBHBIMHU MoKa3aTensMu. CpaBHeHue cterieHed. [IpeoOpa3oBaHus BhIpaskeHHH,
cojiepkaiux creneHd. CTeneHHble QYHKINH, MX CBOHCTBA U IpadHKH.
Tema 2.4 IIpakTHyeckoe 3aHsITHE 2




CreneHu ¢ AeiiCTBUTEIbLHLIMHA

CreneHp umcna ¢ JIEMCTBUTEIBHBIM TIOKa3aTelIeM. CBoiicTBa CTEIEHU C JICCTBUTEIBHBIM TIOKa3aTeIeM.

noka3aTejasiMu ®opMHUpoBaHNE YMEHUN HAXOIUTh 3HAYCHHUE CTENCHU C NEHCTBUTEIBHBIM IT0Ka3aTeNNeM, IPOBOAUTE CPaBHEHHE
CTeleHel, mpeoOpa3oBaHusl BEIpAKEHHUH, COAEPKAIINX CTETICHH.
2Tema 2.5 IIpakTUYeckoe 3aHsATHE 2
CroilicTBa cTeNeHN ¢ dopmHupoBaHUE YMEHAN TIPOBOIUTH MPE0Opa30BaHNE BRIPAKEHUH, COEPIKAINX CTEIICHH.
AeHCTBUTEIbHBIM IOKA3aTEIEM
Tema 2.6 Conep:xanue y4eOHOro MaTepuajia 2
Jlorapugm. Jlorapugmuueckue Omnpenenenue norapupma. OONacTs AOMYCTUMBIX 3HaueHMi Jorapudpma. Haxoxnenue 3HavueHuil norapupma
YHCJIA 10 MPOU3BOJIBHOMY OCHOBAHHUIO.
Tema 2.7 IIpakTH4eckoe 3ansiTUE 2
OcHoBHoOe Jorapugmmuyeckoe OCHOBHOE TPUTOHOMETPHUYECKOE TOXAecTBO. DopMHpOBaHME YMEHHH IO BBITOJHEHHUIO MPeoOpa3oBaHUi H
TOKIECTBO BBIYUCJICHUN 3HAUYEHHUH JTOrapu(pMHUUECKIX BBIPAXKECHUI.
Tema 2.8 Copep:xaHue y4eOHOr0 MaTepuaia 2
JecaTuuHble M HATYpaIbHbIE OcoObie BUABI TOrapuMOoB: JeCATHYHBIN, HATYypabHbIN. JlorapudMupoBaHue 1 MOTEHIMPOBAHUE BBIPAYKCHHH.
Jorapudpmbl
Tema 2.9 Copep:xaHue yueOHOro MaTepuaia 2
CeoiicTBa Jorapupmon Jlorapudm npounsBeaeHus, 4aCTHOTO, cTeneHu. JlorapudMel eTUHULBI U YUCIIa, paBHOTO ocHOBaHuIo. [lepexon
K HOBOMY OCHOBaHHIO Jiorapudma. Beruncienme u cpaBHeHHe J10rapu(MoB.
Tema 2.10 IIpakTnyeckoe 3aHsATHE 2
IIpeoGpazoBanue anredbpanvecknx | OopMupoBaHHE YMEHHUI BBIOIHATH TOXKIECTBEHHbIE MPE0OPa30BaHMs AIreOpandecKuX BhIPAKEHUH,
BbIpa:KeHU OTIPEJIEIISITh 001aCTh JOMYCTUMBIX 3HAUEHHUH BBIPKEHHUSI.
Tema 2.11 IIpakTH4eckoe 3aHsATHE 2
IMpeoGpazoBanne panuoHadbHbIX 1 | DOpMUPOBaHWE YMEHUI MPHUMEHITH OCHOBHBIE NPHEMBI AJISI TOKAECTBEHHBIX MPEeOOpa3oBaHMAX IPOOHBIX
HPPAaLMOHAIBbHBIX BhIPaKeHU M palMOHANBHBIX BBIPA)KEHHUH, BBIYHMCICHHS CTEIEHEW C palMOHANBHBIM ITOKA3aTENEM, BBIITOJIHEHUS NMPUKUAKA
3HAYEHHUs CTEIEHU, CPaBHEHUs cTeneHel. MppannoHaibHOCTE B 3HaMeHarene. @OpMUpOBaHUE YMEHUN peniaTh
VppalMoHaIbHbIE YPABHEHHUSI.
Tema 2.12 IIpakTH4eckoe 3aHsITHE 2
IIpeoGpa3oBaHue cCTeNEHHbIX U ®opMHpOBaHNE YMEHUH IPUMEHITH CBOMCTBA CTENEHM NS YIPOIIEHUS M BBIYHCICHHS CTENEHHBIX H
NMOKAa3aTeJbHbIX BbIPaskeHUIt MOKAa3aTeNbHbIX BBIPAKEHUH, YMEHUH BBIYUCISATH 3HAUEHUS YMCIOBBIX H OYKBEHHBIX BBIPAXKECHUH C TIOMOIIBIO
HEOOXOIMMBIX MPeoOpa3oBaHi, YMEHUH pelIaTh MoKa3aTe/IbHbIe YPaBHEHUS Pa3IMUHBIX BUIOB (IpOCTEHIINE,
ypaBHEHHUSI, pelIacMble Pa3I0KEHUEM Ha MHOKUTEIH, CBOSIINECS K KBaIPATHBIM).
Tema 2.13 IIpakTnyeckoe 3aHsITHE 2
IIpeodpa3oBanne dopMupoBaHHe YMEHHH MPUMEHSITH CBOWCTBAa JIOTapu(MOB i TMpeoOpa3oBaHUs JIOrapuQMUYECKUX
Jorapu(pmMu4ecKux BbIpasKeHn i BBIpQ)KEHUH, YMEHHMH TMpeIBapuTeNbHBIX HNpeoOpa3oBaHuil Meped NPUMEHEHHEM OCHOBHBIX CBOWCTB
norapupmMoB  (pacKpbITHE CKOOOK, BBIHECEHME MHOXKHTEJIEH 3a CKOOKM M T.I.), YMEHHH pelarb
norapupMUUYecKHe  ypaBHEHHs (TpHM  OCHOBHBIX  MeToja:  (QYHKIMOHANbHO-TpadUvecKuil, MeTon
MTOTEHLIMPOBAHUS, METOJI BBEJICHHSI HOBOW NEPEMEHHON) M HEPABEHCTBA.
Pasnen 3 KomOnnaropuka 14




Tema 3.1 Conep:xaHue y4edOHOTo MaTepuaia 2
OcHOBHbBIE NOHATHSA Uctopuss pasButus kKomOuHatopuku. OCHOBHbIE IOHATHS KOMOHWHATOPUKHU: IEPECTaHOBKH, pa3MELICHN,
KOMOMHATOPUKH. codetanust. Paxrtopuan. IIpaBuma komOunaTopuku. Kiaccumueckoe ompenerneHHe BEpPOSTHOCTH, CBOWCTBA
BEPOSITHOCTH, CJI0KEHUE BEPOSITHOCTEH.
Tema 3.2 IIpakTHyeckoe 3aHsITHE } 2
Pasmenenis OTanHTenLUHHe MpU3HaKu pa3MmernieHus. GopMUpOBaHHE YMEHHH pelieHus 3afad Ha MOACYET KOJIMYecTBa
pa3MenieHni (mepedop BapruaHTOB, C TOMOIIBI0 (DOPMYIIB).
Tema 3.3 I[IpakTnyeckoe 3aHsITHE 2
IlepecTanoBkM Qdopmyna KoOIMYECTBA TMepecTaHOBOK. (DOpMHpOBaHWE YMEHHWA TNPUMEHATH (DOPMYyNIBl s  pemieHHs
KOMOWHATOPHBIX 3a]1a4 ¢ IepecTaHOBKAMHU.
Tema 3.4 IIpakTH4Yeckoe 3aHsATHE 2
Coueranus Coueranuss w3 n aneMeHToB 1o m. DopMupoBaHne yMEHHH OTIMYATh 3aJauyd Ha <«IIEPECTaHOBKHY,
«COYETaHUM», «Pa3MEMICHUsD» IPyT OT JApyra, yMEHWH MPUMEHSATh (POPMYINBI IS pemieHrs KOMOWHATOPHBIX
3a/1a4 Ha MOJICYET COYETAHUM.
Tema 3.5 Coaep:xkaHue y4eOHOro MaTepuasa 2
®opmyia 6uHoma HeroToHa ®opmyna 6uHoma HetoToHa, OMHOMHHANIBHBIE KO3(duUIMeHTsl, TpuMeHeHre GopMynbl 6nHomMa HproToHa mpu
BO3BEJICHUH B CTETICHb JIByWICHa, CBOMcTBa OmHOMa HproTOHA.
Tema 3.6 IIpakTHyeckoe 3ansiTUHE 2
CpoiicTBa OMHOMMHATBHBIX dopmupoBaHre yMeHHH MpUMEHSTh (hopMmyiny OnHOMa HbIOTOHA mpH pemeHud 3ajaad, YMEHUH NPUMEHSThH
K03 puumeHTOB CBOMCTBAa CUMMETPHH, MAKCHUMYMA.
Tema 3.7 Coaep:xaHue y4eOHOro MaTepuasa 2
TpeyrouabHuk Ilackajs Tpeyronbauk Ilackans. CoiicTBa TpeyronbHuMka [lackanst u X mpuMeHeHHe Tpu pemeHuu 3agad. Cs3b
TpeyronbpHuKa [lackasns ¢ MpoCThIMU YHCIAMH.
Memoouueckas nomouyb 6bINOJIHEHUA UHOUBUOYATIbHO20 NPOCKMA.
Pa3nen 4 ®yHkuum, MX cBOICTBA M rpaduKu 14
Tema 4.1 Coaep:xaHue y4eOHOro MaTepuaa 2
®Oynknun. O6aacts onpenesienusi u | Onpenenenne ¢yHkuun. OOnacTe OmpeneneHus] U MHOXKECTBO 3HaueHMH QyHKOuM; rpaduk (yHKUUH,
MHOKeCTBO 3HA4YeHMii nocrpoeHre rpadukoB (QYHKIHMHA, 3aJaHHBIX pPa3dUYHBIMH crocobamu. ['paduueckas HWHTEpIpeTalys.
Apudmernyeckue oneparyu HaJ QyHKIpsiMA. CrioxxHast QyHKIUS (KOMITO3UIIHS).
Tema 4.2 ITpakTUYeckoe 3aHATHE 2
IMocTpoenue rpagukos Omnpenenenue norapugmuieckoil GpyHkuu, e€ cBoiictBa u rpadux. PopMUpOBaHUE YMEHHUH MO MOCTPOSHHIO
Jorapupmudecknx GyHKIMA rpaduKoB JorapuGMUIEcCKUX (QYHKIMH C pa3HBIMH OCHOBAHHUSIMH U YTEHHIO TPAQHUKOB (DYHKITUI.
Tema 4.3 Coaep:xaHue y4edOHOT0 MaTepuaja 2
CpoiicTBa QyHKIUH CpoiictBa (YyHKUUH: MOHOTOHHOCTH (TIPOMEXYTKH BO3pacTaHWs M YObIBaHHUS), YETHOCTh, HEYETHOCTH,
OrpaHUYeHHOCTh. [[OHsTHE O HEMTPEPHIBHOCTH (DYHKIINH.
Tema 4.4 IIpakTH4yeckoe 3aHATHE 2

IlocTpoenne rpadgpuxon

Omnpenenenue mnokazaTrelbHOM (yHkunu. @POpMHpOBaHME YMEHUH TMOCTPOEHHMsI W 4YTEHHS TpaHUKOB




NOKa3aTeJbHbIX (PyHKIMH

MMOKA3aTeNbHON (DYHKITUH C Pa3HBIMU OCHOBaHUSIMHU.

Tema 4.5 IIpakTHyeckoe 3aHATHE 2
IMpumepbl PyHKIMOHATBHBIX [Ipumeps! HyHKIIMOHANBHBIX 3aBUCUMOCTEH B pEATbHBIX MPOIECCax U SBIICHHIX.
3aBHCUMOCTEN
Tema 4.6 IIpakTnyeckoe 3aHsITHE 2
I'paduk odpaTHoOii pyHKIIUM dopmupoBaHre YMEHAN TOCTpOeHUs Tpaduka oopaTHoi dhyHKIMH. Onpenenenne o0paTHoi QyHKITNH, 00IacTh
ornpeesieHus U 00JacTh 3HaYeHUH 00paTHOM QYHKIIUH.
Tema 4.7 IIpakTnyeckoe 3aHsiTHE 2
IIpeoopa3zoBanue rpadukon dopmupoBaHre yMEHHH N0 TpeoOpaszoBaHmio rpaduxoB (yHkiuii. [lapammensHbpli TIEpeHOC, CHMMETPHS
OTHOCHTEIFHO OCell KOOPAWHAT W CHMMETpPHS OTHOCHTEIBHO Haudana KOOPAWHAT, CHMMETPHS OTHOCHUTEIHHO
HpsAMOM Y = X, PaCTSDKEHHUE U CKAaTHE BJOJb OCEH KOOPIHHAT.
JnuddepeHnmpoBaHHbIN 3a4ET BrinonHenue 3aganuii mudGepeHInpoBaHHOIO 3a4eTa 2
Paznes 5 OcHOBBI TPUTOHOMETPUHH 28
Tema 5.1 Coaep:xaHue y4edOHOr0o MaTepuajia 2
Pagnannas Mepa yria OcHoBHbIe IOHATHUS TpUroHoMeTpuu. Pagnannas mepa yria. Enunnunas okpyxHocTh. [IoBOpOT ToukH BOKpYT
Havajia koopauHat. DopMyIbl mepexoaa OT paJuaHHON Mephl yriia K TpaaycHod u HaoOopoT. [Ipocteiimue
TPUTOHOMETPUUIECKIE YpaBHEHMUS.
Tema 5.2 Copep:xaHue yueOHOro MaTepuaia 2
Tpuronomerpuyeckue GpyHKIIUH Omnpenenenue cuHyca, KOCHHyca, TAHI'€HCa U KoTaHreHca uncina. [lepuomuanocts. Tabnuia 3HaueHui, 3HAKH,
YETHOCTh TPUTOHOMETPUYECKUX (QYHKINH. 3aBUCUMOCTh MEXY CHHYCOM, KOCHHYCOM M TaHT€HCOM OJHOTO U
TOTO XK€ yTJa.
Tema 5.3 IIpakTuyeckoe 3aHsITHE 2
OcHoBHbIe TpUroHoMeTpuyeckne | GopMHUpOBaHME yMEHHI NPUMEHEHUS OCHOBHBIX TPUTOHOMETPHUYECKMX TOXKICCTB TPU PEIICHHH 3a7ad Ha
TOXKIECTBA YIPOIIEHNE TPUTOHOMETPHUYECKUX BBIPAXKESHHI 1 JIOKA3aTEIhCTBE TOXKIECTB.
Tema 5.4 IIpakTH4eckoe 3aHsiTHE 2
®opMyJibl MPUBEAEHUSI dopmupoBaHre yMEHHH TpeoOpa3oBaHMs TPUTOHOMETPHUYECKUX BBIPRKECHUH BBIYUCICHHUS 3HAYCHHUM
TPUTOHOMETPUYECKUX BBIPAKEHUH M JJOKa3aTeNbCTBA TPUTOHOMETPUYECKUX TOXKIECTB HAa OCHOBE (OPMYI
MIPUBEICHUSI.
Tema 5.5 IIpakTnyeckoe 3aHsITHE 2
DopMyJIbI CYMMBI M pa3HocTH AByX | @opMupoBanne yMeHHH mpeoOpa3oBaHMs, BBIYMCICHUS 3HAYEHWH TPHUTOHOMETPHUECKHX BBIPAKCHUH,
YIJIOB JIOKa3aTeNIbCTBA TPUTOHOMETPHUUECKUX TOXKIECTB Ha OCHOBE HCIIOJIB30BaHUs (OPMYN CHHYCa, KOCHHYCA,
TAaHTeHCA U KOTAHT€HCA CYMMBI U Pa3HOCTH apTyYMEHTOB.
Tema 5.6 Coaep:xkaHue yueOHOro MaTepuasa 2

DopMyJbl IBOHHOIO yrjia

@opmynel  cMHyca, KOCHMHyCa, TaHI€HCa M KOTAaHT€HCa [BOHHOTO aprymeHTta. IIpeoOpa3oBaHue
TPUTOHOMETPUUYECKUX BBIPAKEHUM BBIYMCICHUE 3HAUYEHUH TPUTOHOMETPHUUYECKUX BBIPAKEHHUM 10KA3aTENbCTBO
TPUTOHOMETPUYECKUX TOXKIECCTB Ha OCHOBE (OPMYN CHHYCA, KOCHHYCA, TAHICHCA W KOTaHI'€HCA IBOWHOTO
apryMeHTa.




Tema 5.7
®opMyJibl NOJIOBUHHOTO YIJIa

Copep:xaHue y4eGHOro MaTepuaJia
dopMynbl cHHYca, KOCHHYCa, TAaHICHCA W KOTAaHIeHCa IIOJIOBHHHOTO apryMeHTta. [IpeoOpa3oBaHue
TPUTOHOMETPUYCCKUE BRIPAXKCHUI HA OCHOBE HCITOJIB30BaHMS (POPMYIT ITOJIOBUHHOTO apryMEHTA.

Tema 5.8 I[IpakTnyeckoe 3aHsITHE 2
Tpuronomerpuyeckue Boipaxkenuss | PopmMupoBaHue yMEHUH NMPUMEHTH pa3IM4HbIE TPUTOHOMETpHUUECKHEe (HOpMyIaMu U MPUEMBI IIPH PEILCHUN
3aja4 Ha npeo0pa3oBaHKe U BRIYHCICHUE 3HAYCHUH TPUTOHOMETPUYECKUX BBIPAKCHHH.
Tema 5.9 I[IpakTnyeckoe 3aHsITHE 2
I'padmku TpUroHOMeTPpUYECKUX dopmupoBaHHEe yMEHHI pEICHUS 3a1ad Ha MOCTPOCHUE IpadUKOB TPUTOHOMETPHYECCKUX (YHKIMH Y=SINX,
(yHKUHIT cMHYC M KOCHHYC Y=COSX M MOJY4YEHHBIX MX NpeoOpa3oBaHUsIMU (CXKaTHE, DPACTSDKEHHWE, CIOBUTM BAOJb OCEHl KOOpAMHAT).
Uzyuenne cBoiicTB rpadukoB. PemieHne mNpocTEHIINX TPUTOHOMETPHUECKHX YpPaBHEHUH TPU TOMOIIH
rpaduKoB.
Tema 5.10 IIpakTH4eckoe 3ansiTUE 2
I'paduku TpUroHOMETPHYECKUX dopMupoBaHHe YMEHHI pEIIeHUs] 3afad Ha MOCTPOCHHE IpaUKOB TPUTIOHOMETPHUUECKUX (PyHKIMH Y=tgX,
(yHKuMii TAHTeHC U KOTAHT€HC y=CigX ¥ MONy4YEHHBIX HMX MpeoOpa3oBaHUSMHU (CXKATHE, PACTSHKEHUE, CIABHTH BJOJIb OCEH KOOPIMHAT).
Wzyuenne cBoiicTB rpadukoB. IloHsTHE pa3phIBHON QYHKIHH.
Tema 5.11 Copep:xaHue yueOHOro MaTepuaia 2
APpKCHHYC, aPKKOCHHYC YHCJIa ApKCHHYC, apKKOCHHYC, AapKTaHreHC 4uucia. Bpruucnenne wux 3HaueHuid. @Dopmynsl  pemieHus
ApPKTaHreHe Ynciaa TPUTOHOMETPUUYCCKUX YPaBHEHUIT SINX=4a, COSX=3a, tgX=a, yacTHbIC CIIyJau.
Tema 5.12 IIpakTH4eckoe 3aHsATHE 2
IpocTreiimue Tpuronomerpuyeckue | GopMupoBaHre yMEHUH peliaTh MPOCTEHIINE TPUTOHOMETPUIECKUE YPAaBHEHHUSI.
YpaBHeHUs!
Tema 5.13 IIpakTuyeckoe 3aHsATHE 2
Tpuronomerpuyeckue ypapuenusi, | PopmMupoBaHue yMeHUIl pellaTh TPUTOHOMETPUYECKHE YPAaBHEHMS, CBOISIIMECS K KBaJpaTHBIM, METOIOM
cBO/sIIIMECS K KBA/IPATHBIM 3aMeHbI IEPEMEHHOM.
Tema 5.14 IIpakTH4eckoe 3aHsATHE 2
IMpocTteiimue Tpuronomerpuueckue | @opMupoBaHre yMeHW pemarbh MPOCTEHIIME TPUTOHOMETPHUYECKHE HEPAaBEHCTBA C TOMOIIBIO IpadUKOB H
HEpPaBEeHCTBA €IMHUYHON OKPYXHOCTH.
Pa3gen 6. Hayana MmaTeMaTH4yecKOro aHajm3a 22
Tema 6.1 Copep:xanue yueOHOro MaTepraia 2
IHocaexoBaresibHOCTH UncnoBble IMOCIENOBATEIBHOCTH, CHOCOOBI 3aJaHWsl W CBOWCTBA YHCIOBBIX ITOCIIEOBATEIHHOCTEN.
Apudmernueckas u reoMmeTpuueckas nporpeccuu. [Ipeaen mocnenoBaTenbHOCTH.
Tema 6.2 IIpakTnyeckoe 3aHsITHE 2
BeckoHneuHo yObIBawomas Beckoneuno yObIBaromasi reoMerpuieckass nporpeccus u e€ cymma. DopMUpOBaHHWE YMEHHH OIPEIEINSTh
reoMeTpuyeckasi mporpeccust SIBIIIETCSL JIM TIOCJIEIOBATENFHOCTh OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOW MpOoTpeccHeld, NpPHUMEHSTh
¢dopmyny cymMmbl OecKOHEYHO YOBIBAaIOLIEH TI'€OMETPUYECKOHM MPOrpeccuy Uil MepeBoja JECATHYHOM
MIEPHOANYECKON TPoOH B 0OBIKHOBEHHYIO JIPOOB.
Tema 6.3 Coaep:xkaHue yueOHOr0 MaTepuasa 2

ITpousBoaHas pyHKIUHU

IIpousBoanass (yHKIKMH, €€ TIeOMETPUYCCKHH M (QU3MUYSCKUH CMBICH. BhIYKMCICHHE MPOU3BOAHBIX 110




omnpeneneHuto. [lponsBoanas creneHHoN GyHKIUH.

Tema 6.4 IIpakTUYeckoe 3aHsATHE 2
IIpaBuia HaxoxIeHUs dopMupoBaHHE YMEHMH HAXOAWTh NPOW3BOAHBIE (GYHKLUH, HCHOIb3ys HpaBuna auddepeHuupoBaHus,
TPOU3BOAHBIX OIIPEIeIIsATh, Kakue GOpMYJIIbl M IPaBHiIa HYKHO MPUMEHUTD AJIsl BBIIOJIHEHHsI 3aJaHNH.
Tema 6.5 IIpakTnyeckoe 3aHsITHE 2
Tabauma mpou3BoIHBIX @opMHUpPOBaHUE YMEHUM pelaTh 33Ja4d Ha BBIYUCICHHE IPOU3BOJHBIX CTEIEHHOM, ITOKA3aTeJIbHOM,
JIOTapUPMHUIECKON , TPUTOHOMETPUYECKHUX (DYHKIHH.
Tema 6.6 IIpakTnyeckoe 3aHsiTHE 2
IpousBoanas ciaoxuoii pynkuun | PopMupoBaHre yMEHHH paclo3HaBaTh CIOXKHBIE (YHKIHMH, NPUMEHATh HpaBuwiio AudGepeHIUpOBaHUS
CJIOKHOW (DYHKIIMM IIPU BBIYMCIEHUH IPOU3BOJHBIX.
Tema 6.7 Coaep:xaHue y4eOHOro MaTepuasa 2
YpaBHeHMe KacaTeabHOM K KacarenbHas x rpaguky (yHKIHH B TOYKE. ['€OMETPHUYCCKHI CMBICI MPOU3BOIHOW. AJITOPUTM HaXOXKICHHS
rpaduky pyHkuui YpaBHEHHs KacaTelnbHO! K rpaduKy QyHKIMH B TOUKE.
Tema 6.8 IIpakTH4eckoe 3aHsiTUHE 2
Haubonbinee 1 HauMeHbIIee dopMupoBaHre yMEHHH pemarh 3a/jaui Ha HaX0)KJeHUE HanOOJbIEero U HAMMEHBINETo 3HaueHus QyHKIIMK Ha
3HaYeHUs] PYHKIUH MIPOMEXKYTKE.
Tema 6.9 IIpakTH4eckoe 3ansiTUE 2
IKcTpeMyMbl GyHKIIUM OmnpeneneHue MOHATUH KPUTHYECKHX, CTallMOHAPHBIX TOYEK W TOYEK OKcTpemyMma. Heobxomumoe u
JIOCTaTOYHOE YCJIOBHE CYIIECTBOBaHMA dKcTpemyMma. DopMupoBaHHEe YMEHUH periaTh 3a/ladd Ha HaXOXKJIEHHEe
TOYEK SKCTPEMyMa M 3Ha4€HUH (PYHKLUH B 9THX TOYKaX.
Tema 6.10 IIpakTH4eckoe 3aHsiTHE 2
IIpome:XyTKH BO3pacTaHus N dopmupoBaHre YMEHUH HAXOAUTH MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH.
yObIBaHus (PYHKIUH
Tema 6.11 IIpakTH4eckoe 3aHsiTHE 2
IHocTpoenne rpadpuka pyHkouu dopMupoBaHre YMEHUH NPUMEHSTH IPOM3BOJHYIO K HCCICAOBAHHIO (DYHKINH U HOCTPOCHUIO IPauKOB.
MPH NOMOIIY NPOU3BOAHOI
Paznen 7 UnTerpaj u ero npuMeHeHue 14
Tema 7.1 Coaep:xkaHue yueOHOro MaTepuasa 2
IlepBooOpaznas [lonstne nepBooOpa3Hoil. OCHOBHOE CBOMCTBO MEpBOOOpa3HOH, TIeoMeTpUyecKas HHTEPIpeTalys.
Haxoxaenue nepBooOpasHoi 1o onpeaeseHuto. [IpuMepsl mpuMeHeHus: HHTerpajia B GU3UKE U TEOMETPUH.
Tema 7.2 IIpakTH4eckoe 3aHsITHE 2
IIpaBuia Haxo:xaeHus dopMupoBaHUEe YMEHUH NPUMEHSTH [IPaBUIa HMHTETPUPOBAHUS IIPH HAXOXKACHUH IEPBOOOPa3HBIX.
NepBoO0Pa3HbIX
Tema 7.3 IIpakTHyeckoe 3aHsATHE 2
Tabanua nepBoodpa3HbIX dopMupoBaHHe YMEHHH peliaTh 3a/1a4d Ha HAX0XJIEHHE IepBOOOPa3HBIX dJIEMEHTapHBIX YHKIIUH.
Tema 7.4 Copep:xanue yueOHOro MaTepuaia 2

HnTerpan

33,[[3‘11/1, NpUBOAAIINC K TIOHATHUIO OINPCACJICHHOIO HHTCrpaJa. KpHBOHHHeﬁHaH Tpancurd W TIOHATHUC




OTIPEJICNICHHOTO WHTErpaia.

Tema 7.5 IIpakTUYeckoe 3aHsATHE 2

®opmyaa Heotona-JleiioHumna Q®opmupoBanne yMeHWH mnpuMeHsITh (opmyrry HproTona-JleiOHuIA 11 BBIYHACICHHUA ONPEACIICHHBIX

HMHTETPaJIOB.

Tema 7.6 IIpakTnyeckoe 3aHsITHE 2

Ilnomaab KpUBOJIMHEHHOM dopmupoBaHre yMEHHH M300pakaTh KPUBOJIWHEIHBIE TPalelii U MPUMEHSATh ONpeeeHHBI WHTEeTpal IS

Tpanemnuu HaXO0XkJIEHUS IJIOAAN KPUBOJUHENHON Tpanenuy.
Tema 7.7 IIpakTnyeckoe 3aHsiTHE 2
Boruucienne miiomajeii ¢ dopMHupoBaHIE YMEHAN HaXOKICHHS TUIOMIAIN (QUTYpPhI, OTPAHHYSHHOMN 33/ TaHHBIMA JIITHSMH.
MOMOIIBI) HHTETPAJIOB.

Pa3znen 8 YpaBHeHus1 U HepaBeHCTBA 14

Tema 8.1 IIpakTH4eckoe 3aHsATHE 2

IIpocTeiiiue nokasareabHbIE @dopmHupoBaHHEe YMEHMH peliaTh IIOKa3aTedbHble YpaBHEHHs METOJAAMH YypaBHUBAHUS TIOKas3aTenell wu
YpaBHeHUsl pa3IoKEeHNEeM Ha MHOXKHTEIIH.
Tema 8.2 Copep:xaHue y4eOHOr0 MaTepuaia 2
IIpuBenenne noka3aTeJbHBIX dopmHUpoBaHUE YMEHUHN pellaTh MoKa3aTeIbHbIe YpaBHEHHUSI METO/IOM BBE/IECHUS HOBOM IMepeMeHHOM.
YPaBHEHHUI K KBaJIPATHBIM
Tema 8.3 IIpakTH4eckoe 3ansiTUE 2
Iloka3aTe/ibHbIe HEPABEHCTBA dopMmHupoBaHHEe YMEHHI peliaTh I[OKa3aTellbHbIe HEpPaBeHCTBA HA OCHOBE CBOWCTBA MOHOTOHHOCTH
MoKa3aTenbHOW (DYHKIMK CIIOCOOOM YpaBHUBAHHS OCHOBAHWH, pa3ioKeHHEM Ha MHOMHUTEIH, CIOCO00M
3aMEeHBI IEPEMEHHOM, Tpa)UIeCKIM METOJIOM.
Tema 8.4 Copep:xanue yueOHOro MaTepraia 2
HppanuoHanbHble ypaBHeHUS [lonsiTHE UppaIMOHANIBHOTO YpaBHEHHUS. BUABI 1 METOIBI peneH s MPOCTENIINX HPPAIIMOHAIBHBIX YPaBHEHHI.

Tema 8.5 IIpakTuyeckoe 3aHsITHE 2

Ipocreiimue Jorapupmuyeckne dopmupoBaHHEe YMEHHWI pemiath JIorapuMHUUeCKue ypaBHEHHS Ha OCHOBAaHUH OIpEAeICHHS Jiorapudma,
YpaBHeHUsl TTOMOIIHIO IPUMEHEHHS CBOMCTB JIOTapru(MOB, Pa3I0KeHNEM Ha MHOXKHTEIH.

Tema 8.6 Coaep:xaHue y4eOHOro MaTepuaa 2
Jlorapupmudeckne ypaBHeHuU, Pentenue norapudmMuyeckux ypaBHEHHH € MOMOIIBI0 NMPUMEHEHHUS CBOMCTB JIOTapU(MOB, pa3ioKeHHEM Ha
Tpeldyromue npeIBapuTeJbHbIX MHOXHTEIH, BBEJICHUEM HOBOHM nepeMeHHOH. [ paduueckoe pemenne 1orapupMUIecKix ypaBHEHHH.

npeodpa3oBaHmii
Tema 8.7 IIpakTHyeckoe 3aHsATHE 2
Jlorapudmuueckue HepaBeHcTBa | DopMupoBaHne yMmMeHHil pemiath JiorapupMHUUECKHE HEPaBEHCTBA IPH IIOMOIIM CBOWCTB BO3PACTaHUS WM
yObIBaHMsI TorapuMUIecKol (DYHKITUM Ha MHOXECTBE JIOMMYCTUMBIX 3HAYCHHH.
Pa3znen 9 IlpsiMble U IVIOCKOCTH B MPOCTPAHCTBE 8
Tema 9.1 Coaep:xkaHue y4eOHOro MaTepuasa 2

Akcuombl ctepeomMeTpuu Bzanmuoe

PaCnoJIOKCHHE IBYX IPSAMBIX B

[lonsitue crepeometpun. llpocteiimme ¢Gurypbl B MPOCTPAHCTBE: TOYKA, MPSIMast, IJIOCKOCTb. AKCHOMBI
crepeomerpur. CnenctBus u3 akcoM. CnocoObl 3aJjaHusl INIOCKOCTH. B3anMHOe pacnosioskeHre IBYX NPSMBIX




NMPOCTPaHCTBE

B IpocTpaHcTBe. [Ipu3HaK CKPemuBaIOMIXCS MPSIMBIX. YTOJ MEXITy CKPEIIMBAOIIUMUCS PSIMBIMU.

Tema 9.2
ITapajayieJbHOCTH NPAMOM U
miockoctu. IlapaiensHocTs
IIOCKOCTEM

IIpakTUyeckoe 3aHsATHE
B3anMHoe pacnonoxeHue NpsMOd M IUIOCKOCTH, IBYX IUIOCKOCTeH. DOpPMUPOBAHME YMEHUH NPUMEHSTH
MPU3HAK MapauIeTbHOCTH MPSMOM U IIIOCKOCTH M MPU3HAK NapaUIeIbHOCTH IIOCKOCTEH MpHU PEIIeHUH 3a1a4.

Tema 9.3
Yroa mexxay npsiMmoii u
INIOCKOCThI0. /IByrpaHHBIH YroJ1.
IlepneHAUKYJIAPHOCTD PSIMOM U
TUIOCKOCTH

IIpakTU4Yeckoe 3aHsATHE
DopMUpPOBAaHUE YMEHUN OMPEACNATh Yrojl MEXKIy MpsSIMOM U IUIOCKOCTBIO, CTPOUTH JUHEHHBIM yron
JBYTPAHHOTO yIJIa, IPUMEHSTh IPU3HAK NEPICHANKYISPHOCTH MPSMOHN U IIIOCKOCTH MPHU PEIICHUH 33]1a4.

Tema 9.4
Yroa Mexay miIoCKOCTAMM.
I[lepneHAUKYJISIPHOCTH ABYX

IIpakTnyeckoe 3aHsITHE
@opMHUpPOBAaHUE YMEHHMM NPUMEHATH MPU3HAK IEPIECHAUKYISIPHOCTU ABYX IUIOCKOCTEH IIpU PELICHUU 3a]ad.
[IpsiMoyronpHBIN Napauienenumne.

IJIOCKOCTEH Memoouueckas nomousb 6bINOJIHEHUA UHOUBUOYATIbHO20 NPOCKMA.
Paznesn 10 MHororpanHuxu
Tema 10.1 Coaep:xkaHue y4eOHOro MaTepuasa

Ipusma. [apannenenunen. Kyo

[TonsiTue MHOrOrpaHHUKa. BhINMyKIble 1 HEBBITYKIIbIE MHOTOTPAHHUKU. [Ipr3Ma. DneMeHThI IPU3MBI, CBOICTBA.
[Ipsimas u makmonHas npusma. [lpaBuwipHas npusma. [loHsTHE TUTOMIAAM OOKOBOM MOBEPXHOCTH M ILIOIIAIHN
MOJTHOM MOBEPXHOCTH MPH3MBI, (hopMyIIbl Jis BeruucieHus. [lapannenenumen, ero 3ieMeHTsl, cBoiicTBa. Ky0.

Tema 10.2 Copep:xanue yueOHOro MaTepuaia
Mupamuna. [lonstne nupamuapl. OnemeHTHl nupamuabl. llpaBunpHas nupamuaa. Anodema. Ilmomans OGokoBoit
MTOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MUPAMHU/IBL.
Tema 10.3 IIpakTnyeckoe 3aHsATHE

YceuenHasi nupamMuaa.

CDOpMPIpOBaHPIe yMeHI/Iﬁ BBITNIOJIHUTH YCPTCIK ycequHoﬁ nupamMyabl W peHIaTh 3aJa4d Ha HAXOXICHUC
3JICMCHTOB 1 rmomaneﬁ MOJHOM ¥ OOKOBOI TMMOBCPXHOCTHU yCG‘IeHHOﬁ nupamMubl.

Tema 10.4
O0BbEéM MHOTOTPAHHUKOB

IIpakTH4eckoe 3aHsATHE
dopmupoBaHre YMEHHH IPUMEHSTh GOPMYJIBI JIJIsl BRIYUCIICHHSI 00bEMOB MHOTOTPDAHHUKOB.

Pasnen 11 Tesia 1 MOBepXHOCTH BpallleHHSA

Tema 11.1
Muaunap. Konyec.

Coaep:xaHue y4eOHOro MaTepuasa

[onsiTHEe TMAMHIPUYECKON MOBEPXHOCTH M IWIMHApA. L[MMHAp Kak Teno BpameHus. JJIeMEHTH IIIHHAPA.
OceBoe cedenne. DopMmyiasl Ui HAXOXKACHWS IUIONMIANEed OOKOBOW W TONMHOW MOBEpXHOCTH. lloHsTHE
KOHMYECKOM MOBEpXHOCTH M KoHyca. KoHyc kak Teno BpamieHus. OieMeHThl KoHyca. OceBoe ceueHHe.
DopMyIIbl 1151 HAXOXKICHHUS IJIONIa e OOKOBOHM M ONHOM MOBEPXHOCTH.

Tema 11.2
YcedeHHblil KOHYC

IIpakTHyeckoe 3aHsATHE
dopMHUpOBaHUE YMEHHUI BBITIOHATH YEPTEK YCEUCHHOTO KOHYCa M PEIIaTh 3a7a9d Ha HAXOXICHHE DJIEMEHTOB
Y TUIOIAJICH MOJIHOM U OOKOBOM MOBEPXHOCTH YCEUEHHOT'O KOHYCA.

Tema 11.3

IIpakTnyeckoe 3aHsITHE




IIap u cdepa, ux cevyennst

dopmupoBaHHe YMEHHUI BBITIOJIHATH YepTex chepsl (I1apa), HamucaTh ypaBHEHUE c(hephl U pemaTh 3a1adn Ha
HaxOXJIECHHE X JIEMEHTOB, TUIomanan chepbl 1 o0beMa mapa.

Tema 11.4 IIpakTnyeckoe 3aHsATHE 2

O0BeM TeJ1 BpaleHusi dopMupoBaHre YMEHUH NPUMEHSITh YOPMYJIBI JUTS BEIYUCICHUSI 00bEMOB Tell BpallleHHS.
3amuTa MHAMBUAYAJBLHOIO MPOEKTA | 3alIUTa MHAWBHIYAILHOIO IIPOEKTA. 2
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HpOMe)KyTO‘lHaH aTrrecranus

[IpoBeeHNE KOHCYJIBTALMN TIEPE]] 9K3aMECHOM.
DK3aMeH




3. YCJIOBUS PEAJINZAIINU ITPOT'PAMMBI JIMCIHUATIJIMHBI
0O/1.06 MaTemaTnka

3.1. TpebGoBaHUsI K MUHUMAJILHOMY MATEPHATbHO-TEXHHYECKOMY 00eCIedeHUI0
OobopynoBanue yueOHOro kaduHera:
- Me0ellb YUeHUYECKasi: CTOJBI IBYXMECTHBIC, CTYIIbS;
- CTOJI ¥ CTYJI IIperojaBaTeis;
- mKadbI 171 XpaHeHHs y4eOHO-METOINYECKON IOKYMEHTAIUH;
- KJIacCHAas JI0CKa (JI0CKa MIKOJIbHAs );
- TEJIEBU30D;
- HOyTOYK (TIepeHOCHOM);
- creHapl: «MHororpanHuku. Tena BpameHus», «OcHOBHBIE (OPMYITBI TpUTOHOMETpUHU. CTETICHH.
Jlorapudwmel. [IpousBoanas», «Tpuronomerpuueckue GyHkiuu. aTErpamy,
- MaKeThl FTeOMEeTpUIeCcKuX uryp;
- TUHEIKa AepeBsSIHHAs;
- TEOMETPUYECKUN HAOOP 1EMOHCTPAIIMOHHBIMH.
3.2. UudopmanuonHoe odecrevyeHne 00ydeHust
Ilepeuens pexkoMeHayeMbIX YueOHbIX wu31aHuii, W HTepHeT-pecypcoB, IONMOJHUTEIbHOM
JITEpPaTyphl.
1. OcHoBHasi JiuTEpaTypa:
JJ1 cTyAeHTOB:
1. Maremaruka: anreOpa ¥ Hadaia MaTeMaTHYECKOIO aHaIM3a, TeoMeTpus. Anredpa W Havyaia
MaTemaruueckoro ananuza. 10 — 11 kmaccel. YueOHUK amsi 0011e00pa3oBaTeIbHBIX OpraHU3aIHii
(6a3oBeril ypoBens). B 2 u. U 1. /A.I' Mopakoswuu, I1.B.CemenoB. — 8-¢ u3a., nepepad. — M.:
Mmuemo3suHa, 2019. — 448 c.: ui.
2. Marematuka asi CTYJACHTOB MEIUIMHCKUX Koiutemken Jpyxkwnaumna U.B. CII6 - M.
Kpacnonap, 2021 188c
3. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYECKOro aHalM3a, reoMeTpus. AnreOpa u Hadaita
MaTemaruueckoro ananuza. 10 — 11 kmaccel. YueOHUK Amsi 0011e00pa3oBaTelbHbIX OpraHu3aui
(6a30BeIit ypoBenb). B 2 4. U 2. [A.I' Mopakosud u 1p.]. — 8-e u3j., mepepad. — M.: MHemo3uHa,
2019. - 271 c.: nn.
4. Maremaruka: anreOpa U Havajga MaTEeMaTUYECKOTO aHallu3a, reoMeTpusi. Anredpa U Hauvana
MaTemaruueckoro ananusa. 10 — 11 kmaccel: y4e6. aiisa oOiieoOpa3oBar. opraHu3anuii: 6a3oBblit
ypoBeHb u yrayoun. yposHu /[LLI.A. Anumos, FO.M. Konsirun, M.B. TkauéBa u np.]. — 7-e uzn. —
M.: IIpocBemenne, 2019. — 463c: u.
5. [HanmasH. A.A. Maremaruka: ydeOHuK / 3-e u3f., ucnp. u jgom. - M.: UHOPA-M, 2021. - 544
c.
6. Jlamasa A.A. COopHHK 3a1ad Mo MareMaTuke: ydeOHoe mocodue/ 3-¢ uzm: — M.: ®OPYM:
NHOPA - M, 2021. -352 c.
7. Maremaruka. Boponuna JI.B., YcriomoBa E.A. P-u-J1, ®enukc, 2020, 299¢
8. MaremaTtuka uis METUIIMHCKUX KOJUTeKel: 3agaun ¢ pemeHusmu Konecos B.B., Pomanos
M.H. P-g-]1 ®ennkc, 2021,379¢
Jis npenogaBaresiei:
9. - ®epepanbHblii 3ak0H OT 29.12.2012 Ne 273-®3 «OO6 oOpa3oBanwu B Poccuiickoii
denepauun».
10. - Ilpuka3z MunmcrepctBa oOpa3oBanus U Hayku PO ot 17.05.2012 Ne 413 «O6 yTBepKIeHUN
denepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBHOIO CTAaHAApTa CpelHero (MOJHOT0) OO0IIero
00pazoBaHUN.
11. - Munucrepctsa oOpa3oBanus u Hayku Poccuiickoit @eneparun ot 17.05.2012 Ne 413 «“O6
YTBEpXKICHUH (eepalbHOTO TOCYAApPCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHAApTa CPETHETO
(momHOTO) 00I11IeTO0 00pa30BaHUs " ».
12. - Ilucemo JlemaprameHTa rocy1apCTBEHHON MOJUTHKH B cepe MOATOTOBKHA PabOvMX KapoB
u JIIIO Munuctepcra obpasoBanust 1 Hayku P® ot 17.03.2015 Ne 06-259 «Pexomennanuu mno



OpraHM3allyl  TOJYYCHHUS CpeIHero oOmero oOpa3oBaHuss B Tpeleliax  OCBOCHHS
00pa3oBaTeNbHBIX MPOTPAMM CpPEIHEr0 MPOQEeCCHOHATBLHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO
o0miero oOpa3oBaHus ¢ yueTOM TpeOOBaHUH (eaepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEeNbHBIX
CTaHJapTOB M TMOJy4aeMoW Mpodeccud WU CHEIHAIbHOCTH CpPEAHEro MNpo¢ecCHOHATBHOIO
00pa3zoBaHUsN.

13. bammakoB M. U. MaTtemaruka: KH. U1 periofaBaTeis: MeTo 1. mocodue. - M., 2019. 416¢
14. bammakoB M. U., Lpiranos 1. M. MeTtoauueckoe mocodue s moaroroBku k EI'D. - M.,
2021, 142¢

HNHuTepHeT-pecypcesl

15. - www. fcior. edu. ru (MabopmaimoHHbIe, TPEHUPOBOYHBIC U KOHTPOJBHBIEC MAaTEPHUAIIBI).

16. - www. school-collection. edu. ru (Enunas xosmnekimu I1H@POBBIX 00pa3oBaTEIbHBIX
pecypcoB).\

JlonoIHUTeILHAS JTUTEpPaTypa:

17. CmupHoBa .M. Maremaruka: ajireOpa ¥ Hadajga MaTeMaTHYECKOTO aHaym3a, reomeTpus. 10
— 11 xnaccel. 'eomerpusi: yaueOHHK 17151 00111€00pa30BaTEIbHBIX Opranu3aluii (6a30BbIil ypOBEHB)
/4-e u3g., crep. — M.: Muemo3suna, 2019. — 248 c.: ui.

18. I'puropreB C.I'. Maremaruka: yu4eOHHUK JJIs CTYA. YUPESKICHHUHN cpell. mpod. odpazoBaHus/
C.I'TpuropseB, C.B.MBonruna; mon pen. B.A.I'ycera, - 15-e wusn.,crep. — M.:U3n.uentp
«Axagemus», 2020. — 416c.

19. I'puropreB B.II. DnemeHThl BbICIICH MaTeMaTHUKU: YYEOHUK ISl CTYZA. YUYPEXKACHUU Cpen.
npod. obpazoBanus/ B.ILI'puropses, H0.A.Jlyounckuii, T.H.CabypoBa. - 3-e wusm..crep. —
M.:U3n.uentp «Akagemusi», 2020. — 400c.

20. T'puropeeB B.I1. MaremaTuka: y9eOHUK I CTYA. YUPEKACHHUHA cpel. mpod. oOpasoBaHMs/
B.ILI'puropses, T.H.Cabyposa. - 4-e uzg.,crep. — M.:U3n.uentp «Akagemusi», 2020. — 368c.

21. BammvakoB M.U. Maremaruka: COOpHHK 3a/1a4 TPO(QUIBLHON HAMPABICHHOCTH: YICOHUK ISt
CTYI. yupexaeHui cpen. npod. obpazoBanus/ M.M.bammakos. - 4-e uza.,ucnp. — M.:U3n.nentp
«Axkagemus», 2021. — 208c.

JlonoIHUTeIbHbIe HHTEPHET HCTOYHUKH

1. Bcepoccuiickue wuHTepHeT-onmuMnuansl. - URL: https://online-olympiad.ru/ - Tekcrt:
AJIEKTPOHHBIN.
2. Enunas xkomwtekuus 1udpoBeix oOpaszoBaTenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru / - TeKcT: 3JIEKTPOHHBIN.

3. Hndopmaunonnas cucrema «EnmHOe OKHO gocTyma K oOpa3oBaTelbHBIM pecypcamy. -
URL: http://window.edu.ru . - TekcT: 3IeKTPOHHBIN.

4. Hayunas osnektponnas Oubauoreka (HDB). - URL: http://www.elibrary.ru. - Texkcr:
AJIEKTPOHHBIN.

5. OtkpsIThiil KoMK Marematuka. - URL: https://mathematics.ru /. - TekcT: 3eKTPOHHBIN.
6. TloBTopum matematuky. - URL: http://www.mathteachers.narod.ru / - Tekct: 3neKTpOHHBIH.
7. CnpaBOYHHK o MaTeMaTuKe TSt IIKOJIbHUKOB. -
URL: https://www.resolventa.ru/demo/demomath.htm / - Tekct: aneKTpOHHBI.

8. Cpenmusisi maremarnyeckas wuHTepHeT mkoia. - URL: http://www.bymath.net /- Tekcr:
JJIEKTPOHHBIN.

9. ®ecnepanbubiii mopran «Poccuiickoe obOpazoBanue». - URL: http://www.edu.ru/ - Tekcrt:
ANEKTPOHHBIN.

10. denepanbHbIii LEHTP MH()OPMAIIMOHHO-00Pa30BATEILHBIX pecypcos. -
URL: http://fcior.edu.ru / - TekcT: 2:1€KTpOHHBIA.

4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUA JUCHUIIJIMHbI
Pe3yabTaTsl 00yueHus (mpeaMeTHbIE @®opMbl U MeTOAbI KOHTPOJSI WU OLEHKH
pe3yJbTaThl) pe3yJbTaToB 00y4eHust

B pesyabraTre OCBOCHHSI JUCHHUILVIMHBI O00YYAIOIIMICH JTOJKEH NPOJEeMOHCTPHPOBATH




npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUS YUeOHOI IucUIIMHbI «MaTeMaTuKay:

BIIQJICHHC METOAaMU JIOKA3aTeIIbCTB,
aJropuTMaMu  pelIeHHMs  3a/Jad;  yYMEHHE
GbopMyITUpOBaTh OIpPEACTCHUS, AKCUOMBI H
TEOPEMBI, MIPUMEHSTh uXx, MPOBOJIUTH

JIOKa3aTelIbHbIE PACCYXKJICHUS B X0JI€ PEIICHUS
3aJa4

Texymui KOHTPOJIb:

TECTUPOBaHUE

IIpomexyrounas arrecTanus:
nudepeHIMpPOBaHHbBIN 3a4eT, SK3aMEH

YMEHHME OIEpUpPOBaTh IOHATHUAMU: CTEIEHb
ymcna, JiorapudM 4YHclia; YMEHHUE BBIOJIHATH
BBIUUCIICHHE 3HAYCHWH U MpeoOpa3oBaHus
BBIPQXEHUI CO CTENeHsIMU U JorapupmMamu,

Texymui KOHTPOJIb:

CamocrosTenbHas paboTa

IIpomexyrounas arrecTanus:
nudepeHIMpOBaHHbBIN 3a4eT, SK3aMEH

peoOpazoBaHus IpoOHO-palMOHATBLHBIX

BBIPAXKECHUM

yMEHHE OIIEPUPOBATH noHATUSIME: | Tekymuii KOHTPOJIB:

palroHaJbHbIE, uppauuroHainbHble, | CamocTosTenpHas padboTa

noKa3aTeJbHbIE, creneHusle, | [IpomexxyTounas aTTeCTaIHs:
JgorapupmMuyUecKue, TpUTOHOMETpUYEcKHe | TU(PepeHIIMPOBAHHBIN 3a4eT, IK3aMEH

YpaBHCHUA U HCPABCHCTBA, NX CUCTCMbI

YMCHHUEC OIICpUPOBATH IMOHATUAMU: (bYHKI_II/IH,

HeIpepbIBHAS byHKIHA, IIPOU3BOIHAS,
nepBooOpaszHas, OINpENEeNeHHBbIH  MHTErpai;
yYMEHHE HaXOJUTh IIPOU3BOIHbBIE
3JIEMEHTapHBIX (byHKLIHH, UCIIOJIb3YS
CIpaBOYHBIE MaTepuaibl; HUCCIENOBAaTh B
IIPOCTEHIINX cIIydasx byHKINN Ha
MOHOTOHHOCTb, ~HAaXOJUTh HauOOJbIINE U

HalMEHbIIME 3Ha4YeHUs (QYHKIMHA; CTPOUTH
rpa@ukd MHOTOWIEHOB C HCIOJIb30BAHUEM

amnmnapara MaTeMaTU4ECKOro aHaINn3a;
MIPUMEHSATH MPOU3BOJIHYIO IIPU PEIICHUM 33134
Ha  JBIKEHHUE; peuiarb [IPaKTUKO-

OpUEHTUPOBAaHHBIE 3a/la4ll HAa HaumOOJbIINE U
HauMEHbIIIEE 3HAYCHMsI, HA HAXOXACHHUE IYTH,
CKOPOCTH M YCKOPEHUS;

Texymmii KOHTPOJIb:

TECTUPOBAaHUE

[IpomesxyTouHas aTTecTalus:
Qg QepeHIIMPOBaHHBIN 3a4€T, IK3aMEH

yYMEHHE OIIEpUpPOBATH
panuoHanbHas — (QYHKIHS,
byHKLu, CTETICHHAs
TpUTOHOMETpHUeckne (QYHKIUH, OOpaTHBIE
byHKUIMY; yMEHUE  CTpPOUTh  Trpaduku
M3YYEHHBIX (QYHKIMM, HCMOIb30BaTh Ipaduku
IpU M3YYEHHM IIPOLIECCOB M 3aBUCHUMOCTEH,
OpU peHIeHUH 3ajal M3 APYrux Yy4eOHbIM
IpPEeIMETOB W 3aJad W3 PEANbHOM KU3HU;
BbIpaxaTb (GOpMyJlaMU 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU;

TTOHATHUAMU:
IoKasaTcjibHas

byHKIHS,

Texymui KOHTPOIIb:
CamocrosiTenbHas paboTa

[Ipomexxyrounas arrecTanus:
Qg QepeHIIMPOBaHHBIN 3a4eT, IK3aMEH

YMEHHE pemaTbh TEKCTOBbIE 3a/aud pPa3HbIX
TUINOB (B TOM YHCJIE HAa IPOLEHTHI, JOIH U
yacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh
TOBApOB U YCIYT, HAJOTH, 33Ja4yd U3 00JacTu
YIOpPaBI€HUS  JIMYHBIMA W CEMCHHBIMU
duHaHCAMM); COCTAaBJIATh BBIPAKCHMUS,
YpaBHEHUs, HEPABCHCTBA M HUX CHUCTEMBI I10

Texymuit KOHTPOJIb:

TectupoBanue

[Ipomexxyrounas arrecTanus:
Qg QepeHIIMPOBaHHBIN 3a4eT, IK3aMEH




YCIIOBUIO 3aJlauM, HCCIIEN0BaTh IOJIYyYEeHHOE
pelieHne ¥ OIEHUBATh MPABIONOAO0HOCTh
pe3yJbTaTOB

YMEHUE ONEPUPOBATH MOHITHUSIMU:
apudmeTnyeckoe, MeuaHa,
HauOoJiblllee U HAUMEHbIIIEE 3HAUCHHUS, pPa3Max,

cpenHee

TUcrepcus, CTaHJIapTHOE OTKJIOHEHHE
YHUCIOBOrO  Habopa; yMEHHE  M3BJIEKATh,
UHTEPIPETUPOBATH uH(popMaIHIo,

MPEJICTABICHHYIO B TAa0JIMIIaX, HA JUarpamMMax,
rpadukax OTpakallIlyl CBOMCTBAa pPEaTbHBIX
MpOLIECCOB U SIBJICHUM;  MPEACTABISTH
MH(}OPMALIKIO C TOMOIIBIO TAaOJIHUI] U JUArpamm;
UCCJIEIOBATh CTAaTUCTHUYECKUE JaHHBIE, B TOM
quclie C MPUMEHEHHEM TpapuuecKuX METOJI0B
Y DJICKTPOHHBIX CPEJICTB;

Texymui KOHTPOJIb:
CamocrosrenbHas padora
[Ipomexxyrounas arrecranus:

I QepeHIMPOBaHHBIN 3a4eT, IK3aMEH

YMEHHUE OIEPUPOBATh MOHSATHIMHU: CITy4alHBIN
OMBIT W CIIy4ailHOE COOBITHE, BEPOSTHOCTH
CIIy4allHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSATHOCTHh C HCITOJIb30BAHHEM TpaQUUECKUX
METO/IOB; TPUMEHSTH (OPMYJIBI CIOXKCHUS W
YMHOXEHHUS BEPOSTHOCTEH, KOMOWHATOPHBIC
dakTel W QOpMyNIBI TPU pPEIICHHH 3aj1ad;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH;
3HaKOMCTBO CO CIIly4YailHBIMH BEJIIMYMHAMU;
YMCHHE TPUBOAWTH TIPUMEPHI TPOSBICHUS
3aKOHAa OONIBIIMX 4YHCENl B TPUPOJHBIX U
OOIIECTBEHHBIX SBJICHUSX;

Tekymuii KOHTPOJIb:

CamocrosiTenbHas padoTa

[Ipomexyrounas aTTecTanus:
g hepeHIMPOBAHHBIN 3a4€T, IK3aMEH

YMEHUE OIEpUpPOBaTh IMOHATUSAMU: TOYKA,
npsimas, IIJIOCKOCTB, IIPOCTPAHCTBO,
JBYI'PAaHHBIN YIOJ, CKPEIMBAIOIINEC MPAMBIE,
NapaJUIEIbHOCTh U NEPIEHAUKYISIPHOCTh
IPSAMBIX U IUIOCKOCTEH, YTOJI MEXIY IMPSIMBIMU,
Yroa MEXIy IpsAMOHM M IIOCKOCTBIO, YIOJ
MEXY MIOCKOCTSMH, PACCTOSHUE OT TOYKH J10
IJIOCKOCTH, PpPaCCTOAHHUE MCKAY MPsSAMbBIMHU,
paccTossHUE MEXAY IUIOCKOCTAMM; YMEHHUE
HCIIOJIB30BAaTh IPHU PCUHICHUHN 3ada4 M3YUCHHBIC
bakThl M TEOpeMbl IUIAHUMETPHH; YyMEHHE
OLIEHUBATh Pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MUDA;

Texymui KOHTPOIIb:

TectupoBanue

IIpomexyTounas aTTeCTaLUA:
nuddepeHIIMPOBaHHbBIN 3a4€T, IK3aAMEH

YMCHUC OIICpHUPOBATH IIOHATUAMMUA.
MHOTOT'paHHHK, CE€Ue€HHEe MHOIOIpaHHHKa, KYO,
napajieNienure];, Tpu3Ma, nmupaMuaa, Qurypa
U TIOBEPXHOCTh BpallleHUs, LWINHAP, KOHYC,
miap, cdepa, cedeHuss QUTYypbl BpalleHus,
IUIOCKOCTh, Kacaromiascs cgepsl, LUIMHIPA,
KOHyCa, IUIOIanb IIOBEPXHOCTH MHUpPaMUIBL,
IpU3MBI, KOHYCa, IUINHJIPA, IJIomans chepsl,
obbeM KyOa, MPSIMOYTOJIBHOTO
napajicienuinciaa, nupaMubl, IIPpHU3MBI,
IUIMHIpa, KOHYca, [apa; yMEHHe n300paxkaTh

Texymuit KOHTPOJIb:

CamocrosrenbHas pabora

[Ipomexxyrounas arrecTanus:
Qg QepeHIIMPOBaHHBIN 3a4eT, IK3aMEH




MHOI'OI'paHHUKH W MOBCPXHOCTU BpalllICHUA, UX
CCUCHUA OT PYKH, C MNOMOIIBIO YCPTCIKHBIX

HHCTPYMCHTOB u SJICKTPOHHBIX CpC€ACTB;
YMCHUC pacno3HaBaTb CUMMCTPUIO B
IIPOCTPAHCTBE; YMCHUC PacCIiio3HaBaThb

IMMPpaBUJIbHBIC MHOTOTPAHHUKH

YMCHHUE OICPUPOBATH IMOHATUAMU:. IBUXCHUC B

IIPOCTPAHCTBE, oJ00HbIE ¢burypsl B
MPOCTPAHCTBE;  HUCIOJb30BaTh  OTHOILIECHHUE
JIomaaen MIOBEPXHOCTEH U 00BEMOB

MO00HBIX (PUTYp TP PEIICHUHN 3a/1a4;

Tekyluii KOHTPOJIb:

TectupoBanue

IIpomesxyTouHas aTTecTalys:
Qg QepeHIIMPOBaHHBIN 3a4eT, IK3aMEH

YMEHHE BBIYUCIIATH TECOMETPUYCCKHUE BETUIMHBI
(mmuHa, yros, IUIOMIAAb, OOBEM, IUIOMIAIb
MOBEPXHOCTH), HCTIOJNB3YS W3YYCHHBIE
(bOpMYIIBI U METOJIBI;

Texymui KOHTPOJIb:

CamocrosrenbHas padora

IIpomexyrounas arrecranus:
T epeHIMPOBaHHBIN 3a4eT, IK3aMEH

yMEHUE BBIOUpATh MOIXOAIIUNA HU3y4YEHHBIN
METOJA IS PELICHMs 3a/Jaud, paclio3HaBaTh
MaTeMarudeckue (akThl M MaTeMaTHYEeCKHE

MOJENIN B TPUPOAHBIX U  OOIIECTBEHHBIX
ABJIICHUSX, B MCKYCCTBE; YMEHHME IPUBOIUTH
IIPUMEPBI MaTEeMaTHYECKHUX OTKPBITUH
POCCUMCKOM M MHPOBOM MaTeMaTHYECKOU

HaYKH.

Texymui KOHTPOJIb:
CamocrosrenbHas pabora

[IpomesxyTouHas aTTecTalus:
Qg QepeHIIMPOBaHHBIN 3a4€T, IK3aMEH




