Moanncaro: AnyuunHa Jliogmuna ViBaHosHa (AupekTop), MAOY "COLL N21 IYEPHAXOBCKA VM. B.Y.MAHA"
Ceptndnkat N2 01D6FADFF572C9C0000000072C4B0002, o 04.02.2022, YL, OO0 "ACTPA/N-M"

AHHOTanus K pado4eii nporpaMmMe no y4e0HOMY npeaMeTy «AJjredpa u Hayaj1a
MaTeMaTH4ecKkoro anajamsa» B 10 kiaacce.

PabGouas mporpamma B 10 Ki1acce cocraBjieHa Ha OCHOBE aBTOPCKO# MPOTPaMMBI 10
anreOpe U HaYajlaM MaTeMaTu4ecKoro aHaiau3a ( 0a3oBbId M yriIyOJICHHBIH YPOBHN)
Konsrun FO.M.. Tlporpamma mo anredpe u Havaam aHayimsa 10-11 kiraccel, 6a30Bbii U
yrayonennsiit yposau Konsrun FO.M., Tkauea M.B., ®enoposa H.E., [llabynnn M.U.,--
M.: Ilpoceemenne, 2019r.

" CJICAYIOIHNX JOKYMCHTOB!

1. ®enepanbHoro 3akoHa ot 29.12.2012r. 273-®3 «O6 O6pa3oBanuu B Poccutickoit
deneparnumny

2. [Ipukaza MO u Hayku Poccuiickoit ®enepannu ot 17 mas 2012 1. Ne 413. «O6
yrBepkieHIH DeepaabHOro rocyIapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAapTa
cpenHero (MoJaHOTro) 001Iero oOpa3oBaHus C K3MEHEHUSIMU U JIOTIOJIHEHUSIMU OT: 29
nekadps 2014 r., 31 nexabps 2015 ., 29.06.2017 .

3.1lpukaz MwunoOpazoBanuss P® ot 9 mapra 2004r. N 1312 "OO6 yrBepxaeHUA

(denepanbHOro 0a3ucHOro y4eOHOTO IUIaHA W TPUMEPHBIX Y4E€OHBIX IUIAHOB JUIf
oOpa3oBaTeNbHbIX yupexaeHuid Poccuiickoit @enepanuu, peanusyromuX TPOrpaMMBbl
cpenHero oOmiero oopazoBanus” (¢ 3MEHEHUsIMHU U fonoiaHeHussMA oT 20 aBrycta 2008
r., 30 aBrycra 2010 r., 3 utons 2011 r., 1 deBpans 2012 r.)

4. Tlpuka3z MunuctepctBa mpocpenieHus Poccuiickoit @enepanuu ot 28 nexadpst 2018r.
Ne 345 «O denepanbHOM HepeuHe YICOHUKOB, PEKOMEHIyEMBIX K MCIIOJb30BaHUIO TIPH
peain3alyi UMEIOIIUX FOCYIapCTBEHHYIO aKKpEIUTaIlMI0 00pa30BaTeIbHBIX MPOTpaMM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPpeaHero oOIero oopa3oBaHus» yTBEPKICH
HOBBIN DenepaabHbIi epeueHb YUeOHUKOB.

5. Ilpuka3z Muno6puayku P® ot 31 mapta 2014 r. Ne 253 ¢ nmociieIyrolmuMu W3MEHEHUSIMU
MPU3HAH YTPATUBIIUM CHIIy C MOMEHTa MmyOnukauuu HoBoro nepeunst OIIY, To ecth ¢
29.12.2018r.

Hesu u 3a1a4u M3y4yeHus1 mpeamMera

- OBJIQICHUE CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHUH, HEOOXOAUMBIX IS
MIPUMEHEHHUSI B IPAKTUYECKOM JeSITENbHOCTH, U3YUEHHUS CMEXHBIX TUCITUILINH,
MPOA0DKEHHS 00pa30BaHMS;

- HHTEJUIEKTYalIbHOE pa3BUTHE, (GOPMUPOBAHHE KAUYECTB JIMYHOCTH, HEOOXOAUMBIX YEIOBEKY
JUTSI TIOJTHOTIEHHOH JKU3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh U TOYHOCTH MBICIIH,
KPUTUYHOCTh MBIIUICHUS, THTYHIUS, JIOTUYECKOE MBIIIIICHUE, 3JIEMEHThI allTOPUTMHUYECKOM
KYJIBTYpPbI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CTIOCOOHOCTh K MPEOOJICHHUIO TPYTHOCTEH;
- popMuUpOBaHUE MPEACTABICHUN 00 UAEIX U METO/IaX MAaTEeMAaTUKH KaK YHUBEPCAILHOTO
SI3bIKa HAYKW U TEXHUKHU, CPEACTBA MOJIETUPOBAHUS SIBIICHUN U MTPOLIECCOB;

- BOCIIUTAaHUE KYIbTYPHI JUUHOCTH, OTHOIICHUS K MaTeMaTHKE KaK K YacTH
oOl1edenoBeuecKoi KyabTyphl, MOHUMAaHUE 3HAYMMOCTH MaTEeMATUKH JIJIsl HAYYHO -
TEXHUYECKOTO Iporpecca.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe

KonnuectBo yacoB 1o yueOHOMY miiaHy Bcero 140 yacoB B rof (BHYTpUIIPEIMETHBIH
MOJ1yJb 35 4acoB); B HeJlemo 4 yaca



PesyabTaThl ocBOeHHMs y4eOHOro npeaMera (TpedGoBaHus K BHIYCKHHUKY)

Paboyas mporpamma yueOHOro npenmera «MaTtemaruka: anredpa u Hayana
MaTeMaTU4YEeCKOro aHaIN3a» 00ecIednBaeT JOCTIKEHNE CIEIYIOIUX Pe3yIbTaTOB
OCBOEHHs 00pa30BaTEIbHON IPOrpaMMBbI CPEAHETo 001ero oopa3oBaHus:

Juunocmusle pe3ynpomanivl:

JInyHOCTHBIE pe3y/ibTaThl B c(hepe OTHONIEHHIT 00yUyaromuxcs K cede, K CBOeMy
310POBbIO, K MO3HAHUIO celsl:
- OpUCHTAlUA 06yqafoumxcs{ Ha p€ajin3aluio MMO3UTHBHBIX )KU3HCHHBIX IICPCIICKTHUB,
HMHUIHUATUBHOCTb, KPCATUBHOCTL, TOTOBHOCTDL U CIIOCOOHOCTD K JIMYHOCTHOMY
CaMOOITPCACIICHHIO, CIIOCOOHOCTEL CTaBUTh eI U CTPOUTD )KU3HCHHBIC IJIAHBI,
- TOTOBHOCTb U CIIOCOOHOCTH 00ECIEUNTh ce0€ U CBOMM OJIM3KUM JOCTOMHYIO )KU3Hb B
MPOLECCE CAMOCTOSITENIbHOM, TBOPYECKON M OTBETCTBEHHOM JESTEIbHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTH 00YUAIOMUXCS K OTCTAUBAHHIO JIMYHOTO JJOCTOWHCTBA,
COOCTBEHHOT'O MHEHUS,
- TOTOBHOCTb U CTIOCOOHOCTH 0OYUAIOMIUXCSI K CAMOPA3BUTHIO M CAMOBOCIIMTAHUIO B
COOTBETCTBUH C OOIICYETIOBEUSCKIMHE [IEHHOCTSIMH U HJIeAJIaMU TPAXKIAHCKOTO 00IIECTBA,;

2. JInuHOCTHBIE Pe3yJIbTaThl B cdepe OTHOIEHHIT 00YAIOIUXCSH ¢ OKPYKAIOIUMH
JIOAbMHU:

- HPaBCTBEHHOE CO3HAHUE U MOBEJACHNE Ha OCHOBE YCBOEHUS 00IIEYEI0BEYECKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U MOBEJACHUS B MOJHUKYJIBTYPHOM MUPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT C IPYTrUMU JIIOJIbMHU, TOCTUTaTh B HEM B3aUMOIIOHUMAHU,
HaXOJUTh O0ILKE IENIU U COTPYAHUYATH ISl X AOCTUKECHHUS;

- IPUHATHE TYMAHUCTUYECKUX [IEHHOCTEN, 0CO3HAHHOE, YBAXKUTEIIBHOE U
no0OpoxenarenbHOe OTHOIICHHE K JPYroMy YelIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

3. JluunocTHbIE Pe3yabTAThI B cepe OTHOMIEHHI 00y4aI0IMXCH K OKPY/KAIOIIEMY
MHUPY, KUBOIl PUPO/IE, XYA0KECTBEHHOH KYJIbType:

- MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAUUMOCTH
HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY, BJIaJICHUE IOCTOBEPHOU
nHpopmalren o nepeioBbIX JOCTIKEHUAX U OTKPBITUSX MUPOBON U OTEUECTBEHHOMN HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HaHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30oBaHUIO, B TOM YKCiIe caMo00pa3oBaHUIo, Ha
MPOTSHKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOIIEHHUE K HEIIPEPhIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO yCIIEUTHOM MpodeccnoHanbHOM 1 00IECTBEHHON AEITEIbHOCTH.

Memanpeomemmuoie pe3yibmamaol .

PerynsiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1€ CTBUSA
BbINYyCKHUK HAYYNTCS:
- CaMOCTOSITEIBHO OINPEAEIIATH LIEH, 3a1aBaTh [1apaMeTpbl U KPUTEPUU, IO KOTOPBIM
MOYKHO OIIPEAENUTH, YTO LENb JOCTUTHYTA;
OLICHUBATh BO3MOYHBIE MTOCIIEACTBUS JOCTUKEHUS ITOCTABIEHHOM LIENU B IEATEILHOCTH,
cOOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIIHX JIF0/IeH, OCHOBBIBASICh HA COOOPAKEHUSX STUKU
U MOpally;
- CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AEITETFHOCTH U
JKU3HECHHBIX CUTYyaLUsIX;
- OLIEHUBATh PECYPCHI, B TOM YHCJIE BPEMS U APYrUe HEMaTEpUaIbHbIE PECYPCHI,
HEOOXO0IUMBIE JUIS TOCTHKEHUS MTOCTaBICHHOM 1IeTH;
- BBIOMPATH MyTh JOCTHKEHHUS LIEJIH, INIAHUPOBATH PEIICHHE MMOCTABICHHBIX 3a/a4,
ONITUMU3UPYSI MAaTEPUAIIBHBIE U HEMATEPHUAJILHBIE 3aTPAThI;



- OPraHu30BbIBaTh () (PEKTHBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHKCHHUS
MMOCTaBJICHHOM 11EJIH;
- COTIOCTABJIATH MOJTYYCHHBIN PE3yNbTAT IEATEIbHOCTU C IOCTABICHHOM 3apaHee 1eJIbIO.
2. Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eHCTBUS
BbInycKHUK HAYYHTCSH:
- UCKaTh U HaX0JIUTh 000O0IIEHHBIE CTIOCOOBI PeIlIeHUs 3a7a4, B TOM YHCJIE, OCYIIECTBIISITh
pa3BepHYTHIN HHGOPMAITMOHHBIN MTOUCK U CTABUTH HA €TI0 OCHOBE HOBBIC (Y4eOHBIE U
[103HAaBaTENIbHbIE) 3a/1a4H;
- KPUTHYECKH OIICHUBATh U HHTEPIIPETUPOBATH HHPOPMAIIHIO C PA3HBIX IMO3UIINH,
pacrno3HaBaTh ¥ (PUKCHPOBATH MPOTHBOPEUHNS B MHPOPMAITMOHHBIX HCTOUYHUKAX;
- UCIIOJIb30BaTh PA3JIMYHbIE MOIEIBHO-CXEMATUUECKUE CPENICTBA JIJISl TIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOUIIEHUH, & TAKKE TPOTUBOPEUNH, BBISBICHHBIX B
MH(POPMAIMOHHBIX UCTOYHUKAX;
- HAXOJUTh U MPUBOJIUTHh KPUTUUECKHE APTYMEHTHI B OTHOILICHUU JIEHCTBUN U CY>KJIEHUN
JIPYTroro; CHOKOWHO W Pa3yMHO OTHOCUTBHCSA K KPUTHYECKUM 3aMEYaHHSIM B OTHOIIEHUHN
COOCTBEHHOTO CYXICHHS, pacCMaTPpUBATh UX KaK PECypC COOCTBEHHOTO Pa3BUTHS;
- BBICTpaUBaTh HHANBUAYATHHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YYUTHIBASI OTPAHUYEHUS
CO CTOPOHBI IPYTHX YUYaCTHUKOB U PECYPCHBIC OTpaHUUYEHUS;
- MEHSATH U yJIEP)KUBATh Pa3HbIE TIO3UIINN B TIO3HABATEIILHON JEATEIHHOCTH.

KoMMyHHKaTUBHBIEC YHUBEPCAIbHBIE YUeOHbIE el CTBUA
BbInyCcKHUK HAy4YHUTCH:
- OCYIIECTBJISTH JICTIOBYI0 KOMMYHHUKAIIHIO KaK CO CBEPCTHHUKAMHM, TaK M CO B3POCIBIMH (KaK
BHYTpH 00pa30BaTeIbHON OpraHU3alliy, TaK U 3a €€ MpeesiaMHu ), MOAOUpaTh MapTHEPOB
JUIS IEJIOBOM KOMMYHHUKAIIUU UCXOS U3 COOOpakeHU pe3ynbTaTUBHOCTH B3aMOICICTBYS,
a HE JIMYHBIX CUMIaTHUH;
- IPY OCYILECTBICHUH IPYNIOBON PabOTHI OBITh KaK PYKOBOAUTEIEM, TaK U WICHOM
KOMaH/Ibl B Pa3HBIX POJIAX (T€HEpaTop UAEH, KPUTHK, UCTIOJTHUTENb, BHICTYAIONIHA,
IKCIIEPT U T.1.);
- KOOPJIMHUPOBATH U BBINOIHITH pabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- Pa3BEpPHYTO, JIOTUYHO U TOUHO M3JIaraTh CBOI TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MMHCbMEHHBIX) SI3IKOBBIX CPEJICTB;
- pacno3HaBaTh KOH(PJIMKTOTCHHbIE CUTYallUU U IPEAOTBpaIlaTh KOHMIMKTHI IO UX
aKTUBHOM (ha3bl, BEICTPAUBATH JCJIOBYIO U 00pa30BaTEeNbHYI0 KOMMYHUKAIUIO, n30erast
JIMYHOCTHBIX OLIEHOYHBIX CYXICHUM.

Y4eOHblii MJIAH

Knaccel 10
Bcero uacos 140
IIpakTHyeckas 4acTh 9

BuyTpunpeaMeTHblii MOTyIb 35

YMK IlpenonaBanue mno paboueir mnporpamme Benercs no YMK FO.M.Konsruna,
10.B.Cunopos,M B.TkauéBa, H.E.®énopoa, M.U. IllaGynun «Anrebpa u Hauaia
MaTeMmarudeckoro aHanuza» 10-11 kiaccel (6a30BbIi 1 yriayOneHHbIH ypoBeHb), 2019,

-Anrebpa W Hayala MaTeMaTHYECKOTO aHalli3a, AUJAKTUYECKHE MaTepuabl JULST
yuammxcs 10 kimacca oOIIeo0pa3oBaTeNbHBIX YUPEKIACHUH (MPOQPHUIBHBIA YpOBEHB),
aBTopel: FO.M. Konsrun, FO.B.Cunopos, M.B. Tkauésa, H.E. ®&noposa, M.U. 11laGynuH,
M., IlpocBemenue, 2018r.




-Anrebpa ¥ Hayalla MaTeMaTHYECKOTO aHallM3a, JUJAKTUYECKHE MaTepuatbl VIS
yuamuxcs 10 kimacca o00meoOpa3oBaTeNbHBIX YUPEXKICHUNA (IPOQHIBHBIA YPOBEHB),
aBTopbl: FO.M. Komsrun, 10.B.Cunopos, M.B. Tkauésa, H.E. ®énoposa, M.U. [llabynun,
M., IlpocBemenue, 2018.

- lupakTudeckue MaTepHaisl 1o anredpe U HavajaaM aHajau3a s 00meo0pa3oBaTenbHbIX
yupexxaenuil. 10 xiacc.- Hladynun M.U., Tkauesa M.B., ®enoposa H.E., ['azapsu P.I'. M:
[Ipocsemienne.2015r.

- W3yuyenne anreOpel m Hayas maremarndyeckoro axHammsa B 10 kimacce @emopoa H.E.,
TxaueBa M.B.Kuura mist yunrens..-M: IIpocsemenune.2018r.

- JuxranTtel. AnreOpa n Hayana marematndeckoro ananusa 10-11 kmaceer Konte A.C. -
Bounrorpan, «Yaurens», 2018r.

- Tunoswle TecToBEIE 3amanua. MartematukaEl'™D Smenxo U.B..M., ®UIIA, 2020-2021
- Matemaruka EI'D. Tpenaxep Jlsicenko @.®.. JIETMIOH, 2020r.

IIpeameTHbIe pe3yJbTAThI MO aJIredpe U HAYaJIaM MATEMATHYECKOT0

aHaJIn3a
Dnemenmol meopuu MHOICECHE U MAMEMAMUYECKOU 102UKU
BbInyCKHUK HAy4YHUTCH:

OnepupoBaTh Ha 6a30BOM ypOBHE' MOHATUSAMU: KOHEUHOE MHOKECTBO, JIEMEHT
MHO>K€CTBa, IOJIMHOKECTBO, NepeceueHue 1 00beJMHEHHE MHOXKECTB, YHCIIOBbIE
MHO’KECTBA Ha KOOPJIMHATHOM MPSIMOM, OTPE30K, UHTEPBAI;

onepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSIMU: YTBEPKICHHUE, OTPULIAHUE
YTBEPKJICHHUSI, ICTUHHBIE U JIOKHBIE YTBEPKACHMS, IPUUNHA, CIEACTBUE, YACTHBIN CITy4an
o011ero yrBep>KJIeHusl, KOHTPIpUMED;

HaXOJUTh MepeceueHne U 00beIMHEHNE IBYX MHOXKECTB, ITPEJICTABICHHBIX
rpadu4YecKy Ha YUCIOBOU MPSMOIA;

CTPOUTH HA YUCIOBOU MPSMOM MOJMHOXKECTBO YHCIOBOTO MHOKECTBA, 3aJaHHOE
MIPOCTEHIINMH YCIOBUSIMHY;

pacrno3HaBaTh JIOKHBIE YTBEPKACHUS, OIIMOKU B PACCYKJICHUSX, B TOM YHUCIIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B nosceounesnoii srcusnu u npu usyuenuu opyaux npeomemos:

HCII0JIb30BATh YHMCJIOBBIE MHOKECTBA HA KOOPAMHATHON IIPSIMOM JIJIsl OTIMCAHUS
pEaJIbHBIX ITPOLIECCOB U BJICHUM;

IIPOBOJUTD JIOTUYECKUE PACCYXKACHUS B CUTyallUsIX IOBCEIHEBHOM KU3HU
BbINyCKHHK MOJYYHUT BO3MOKHOCTD HAYYUTHCS:

OrnepupoBaTh’ MOHITUSIMU: KOHEYHOE MHOKECTBO, JIEMEHT MHOXKECTBA,
[I0JIMHOXECTBO, ITepeceyeHue U 00beIMHEHNE MHOKECTB, YUCIOBbIE MHOKECTBA Ha
KOOpPJIMHATHOM IIPSIMOM, OTPE30K, UHTEPBaJI, IOJYUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTOU
TOUKOM, rpadueckoe MpeCcTaBIeHHe MHOKECTB Ha KOOPAMHATHOM IJIOCKOCTH;

OIIEPUPOBATH MOHATUAMHU: YTBEPKICHUE, OTPULIAHUE YTBEPXKACHNS, ICTUHHBIEC U
JIOXKHBIE YTBEPXKICHU, IPUUNHA, CIIEACTBUE, YACTHBIN CiTydail 00IIero yTBepxKaeHus,
KOHTPIIpUMED;

MIPOBEPATH IPUHAMIEKHOCTD DIIEMEHTAa MHOXKECTBY;

HaXO0JIUTh MepecedeHrne 1 00beAMHEHNE MHOXKECTB, B TOM UHCIIE TIPEACTaBICHHBIX
rpauuecky Ha YUCIOBOM MPSAMON M Ha KOOPIUHATHON MJIOCKOCTH;

MIPOBOJIUTH JIOKa3aTeIbHbBIE PAacCyKACHUS A1 000CHOBAHUS UCTUHHOCTH
YTBEPKJICHUHN.

B noBcenHEBHOM XU3HU U IIPU U3YYEHUHN IPYTUX IPEAMETOB:


https://infourok.ru/go.html?href=%23sdfootnote1sym
https://infourok.ru/go.html?href=%23sdfootnote2sym

HCIIOJIb30BATh YUCIIOBbIE MHOKECTBA HA KOOPIAMHATHON IIPSIMOU U Ha KOOPAWHATHOU
IIJIOCKOCTH JIJIs1 OTIMCAHUs PEaIbHBIX MPOLIECCOB U SIBICHUI;

IIPOBOJIUTH JI0KA3aTEIbHbIE PACCYKICHUS B CUTYallUsIX IOBCEAHEBHOM )KU3HH, IIPU
peLIeHNH 3aa4 U3 IPYTUX NpeIMETOB.

Yucia ¥ BbIpaKeHUs!
BbinyckHHUK HayuuTCs:

OmnepupoBath Ha 0a30BOM ypOBHE TOHSATHIMH: [ENOE YHCIIO, ICTUMOCTh YHCEII,
0OBIKHOBEHHAs Jpo0Bb, IecATHYHAs TPpOoOb, pallHOHAIIEHOE YHCIIO, MPUOIIKEHHOE 3HAYCHHE
4HClIa, 4acCTh, 10J1s1, OTHOIIEHHE, IIPOLICHT, OBBILIEHUE U IOHWKEHUE Ha 3aJJaHHOE YHUCIIO
MPOIIEHTOB, MacCIITa0;

OTIEpHPOBATH Ha 0a30BOM YPOBHE MOHATUSAMU: JIOTapu(M YHCIIa,
TPUTOHOMETpHUUECKask OKPYKHOCTb, TPaJyCHasi Mepa yIJa, BEIU4YMHA yIJia, 3aJaHHOTO
TOYKOW Ha TPUTOHOMETPUUECKOU OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC
YTJI0B, UMEIOIUX ITPOU3BOJIbHYIO BEIMUUHY;

BBINIOJIHATH apu(PMeTHUecKue AeUCTBUSA C LIETBIMHU U PAllMOHAIBHBIMH YHCIAMU;

BBITNIOJIHATH HECJIOKHBIE MPE0OPa30BaHMsI UUCIOBBIX BhIPAXKEHHM, COIEepPIKALTIX
CTENEHU YUCEJ, TUOO0 KOPHU U3 YUCEI, TUOO JToTapruMbl YHCEIT,

CpaBHMBATh pallMOHAJIbHBIE YHCIIA MEXKTY COOO;

OIICHUBATh U CPABHUBATH C PALIMOHAIBHBIMU YHCIIaMU 3HAYEHUS 1IeJIbIX CTeTeHen
yucell, KOpHEN HaTypajJbHOM CTENEHU U3 Yncel, Jorapu(pMoB Yrcen B IPOCTHIX CIyYasx;

n300paxkaTh TOYKAMU Ha YUCJIOBOM MPSAMOII LI€Ible U pallMOHANIbHBIEC YHCIIA;

n300paxkaTh TOYKAMU Ha YUCJIOBOM MPSIMOM LieJble CTENEeHH YUCell, KOPHU
HaTypaJIbHOM CTENEeHU U3 YHCEJl, JIOTapU(PMbl YUCEN B MPOCTHIX CIydasiX;

BBITIOJIHATH HECJIOKHBIE MPE0OPa30BaHUs LIETBIX U JPOOHO-pallMOHATbHBIX
OYKBEHHBIX BBIPaKEHUH;

BBIPaXKaTh B MPOCTEUIINX CIy4asiX U3 PaBEHCTBA OJHY EPEMEHHYIO uepe3 APYyrue;

BBIYHCIISATH B IPOCTHIX CIy4asX 3HAUEHUS YHCIIOBBIX U OYKBEHHBIX BBIPAKEHUH,
OCYILIECTBJISIS HEOOXOIUMBIE MOJICTAHOBKH U MPE00pa30BaHMUs;

n300paxaTh CXeMaTHUECKU YroJl, BeIUYMHA KOTOPOTO BBIPa)KEHA B rpajaycax;

OIICHUBATh 3HAKU CHHYCA, KOCHHYCa, TAHT€HCA, KOTAHI€HCA KOHKPETHBIX YTJIOB.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX YYEOHBIX MTPEIMETOB:

BBITIOJIHATH BBIYMCIICHHUS [IPU PEIICHHUHU 33/a4 PAKTUYECKOT0 XapakTepa;

BBITIOJIHATH IPAKTHUYECKUE PACYETHI C UCTIOIb30BAaHUEM MTPH HEOOXOIUMOCTH
CIIPaBOYHBIX MAaTEPUAJIOB U BEIYUCIIUTEIBHBIX YCTPOUCTB;

COOTHOCHTH PealibHbIe BETUYMHBI, XapaKTEPUCTUKH 0OBEKTOB OKPY)KAIOIIET0 MHUPA C
MX KOHKPETHBIMHU YHCJIOBBIMU 3HAYEHUSAMM;

WCII0JIb30BAaTh METO/IbI OKPYTJICHUS, TPUOIMKEHUS ¥ IPUKUIKU TIPU PEILICHUU
MPAKTUYECKHX 33J1a4 OBCEIHEBHOMN KU3HU
BpINyCKHHK MOJYYUT BO3MOKHOCTh HAYYUThCS:

CB0OOIHO OMIEPUPOBATH MOHATHAMHU: LIETI0€ YUCIIO, TEIUMOCTH YUCEIL,
OOBIKHOBEHHAsI IPOOb, NECATUUHAS POOb, pAllHOHAIBHOE YUCII0, TPUOMIKEHHOE 3HAYCHHE
YHUCIIa, 4aCTh, A0JIs, OTHOUIEHUE, IPOLEHT, NOBBILIEHUE U TIOHIKEHUE HA 3aJJaHHOE YUCIIO
MPOLIEHTOB, MacHITa0;

MIPUBOJUTH IPUMEPHI YHCEII C 33JJAaHHBIMU CBOMCTBAMHU JIETUMOCTH;

OTIEpUPOBATh MOHATUSIMU: JOrapu(M Yrcia, TPUTOHOMETPUIECKast OKPYKHOCTb,
paauaHHasi U rpajJycHasi Mepa yria, BeJIMUYMHa yria, 3aJaHHOTO TOYKOM Ha
TPUTOHOMETPUUECKOHN OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB,
HMMEIOIINX MPOU3BOJIBHYIO BEIUUYHUHY, YHCIIA € U T

BBITIONTHATH apu(PMeTUYECKUe NeHCTBUSA, COYETasl YCTHBIEC U MUCHbMEHHBIE PUEMBI,
MIPUMEHSIS PU HEOOXOMMOCTH BBIYUCIUTEIbHBIE YCTPONUCTBA;

HaxO0JIUTh 3HAYEHUSI KOPHS HATypalbHOUM CTENEHH, CTETIEHH C pallMOHAIbHBIM
nokasaresuem, Jorapudma, UCoNab3ysl MPU HEOOXOAUMOCTH BBIUUCIUTEIbHBIC YCTPOUCTBA;



M0JIb30BAThCS OLIEHKOM M MPUKUAKON MPU MPAKTHUECKUX pacyeTax;

MIPOBOJIUTH 110 U3BECTHHIM ()OPMYIIaM U MpaBUIIaM MPpeoOpa3oBaHust OYKBEHHBIX
BBIPA)KCHUH, BKIIIOYAIOIIUX CTETIEHU, KOPHHU, JIOTApU(MBI U TPUTOHOMETPUIECKUE
INZEINIVIH

HAXOJIUTh 3HAUYEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISSA
HE00X0IMMBbIE TIOJICTAHOBKH M TPeoOpa3oBaHus;

M300pakaTh CXeMaTHYECKH yTroJl, BEIMUYMHA KOTOPOTO BEIPAYKEHA B TPaycax MU
paauaHax;

WCTIONH30BATh IPU PEIICHUH 33124 TaOIMYHbIC 3HAYCHHSI TPUTOHOMETPHYECKIX

(GyHKIUH YTII0B;
BBITIOJTHATH TIEPEBO/T BETMYMHBI yIIIa U3 paIMaHHONW MEpHI B TPAJIYyCHYIO H 00paTHO.

B nmoBceqHEBHOM KU3HU M TIPH H3YYCHUHU APYTUX YUSOHBIX MPEIMETOB:

BBIMOJTHATE JEHCTBUS C YHCIIOBBIMH JaHHBIMH [IPH PEIIEHUH 3149 TIPAKTHYECKOTO
XapakTepa M 3a7a4 U3 pa3IMyHbIX 00JacTeil 3HAHMIA, UCIOJIB3Ysl IPH HEOOXO0AUMOCTH
CIIPaBOYHBIC MATEPHAIIBI M BBIYUCIUTEILHBIE YCTPOICTBA;

OIICHUBATh, CPABHUBATH M MCIOJIb30BATh IPU PEIICHUH MPAKTHYECKUX 3312
YHCITOBBIC 3HAYCHHS PEabHBIX BEIUUNH, KOHKPETHBIE YUCIOBBIE XapaKTEPUCTHKU OOHEKTOB
OKPY)KaIOIIEero MUpa
YpaBHeHUsS M HEPABEHCTBA
Bovinycknuk nayuumcs:

PemaTs JMHEHHbBIE YpaBHEHUS M HEPABEHCTBA, KBAJAPAaTHBIE YPAaBHEHUS,

pemiats yiorapupmudeckue ypapaenus suaa 10g a (bx + ¢) = d u npocreiimue
HepaBeHcTBa Buja 10g o X < d;

pemiath roka3aTesbHbIC YPaBHCHHUS, BU/IA & d (roe d MOXHO MPEICTaBUTh B
BHJIC CTCIICHN C OCHOBAaHUEM a) M IpocTeiiiime HepaBeHcTBa Buaa 8 < d (rae d MOXHO
MPECTaBUTh B BUJIC CTCIICHH C OCHOBAHUEM a);.

MPUBOIUTH HECKOJILKO MIPUMEPOB KOPHEH MPOCTEHIIIET0 TPUTOHOMETPHUECKOTO
ypaBHEHUs BHJIa: sin X = @, COS X = a, tg X = a, ctg X = a, rae a — TabiuyHoe 3HAaUCHUE
COOTBETCTBYIOIICH TPUTOHOMETPUIECKON (BYHKIINH.

bx+c—

B HOBCGI{HGBHOﬁ JKU3HU U IIPpHU U3YUCHUH IPYTUX IIPCAMCTOB:

COCTaBJIATH U p€IIaTh YpaBHCHUA U CUCTEMbI ypaBHeHI/Iﬁ IIpHU pECIICHUH HECTIOKHBIX
IPAKTUYCCKUX 3a1a4
BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYUUTbCH:

Pemars PaluOHAJIBHBIC, IIOKA3aTCIbHBLIC 1 norapH(I)Mqucxne YPaBHCHUSA U
HCPABCHCTRBA, HpOCTCﬁHIHG HppauOHAJILHBIC U TDPUTOHOMCETPUYICCKHUEC YPABHCHUA,
HCPABCHCTBA U UX CUCTCMBI;

HCII0JIb30BAaTb MCTOAbI PCIICHHA ypaBHeHHﬁl IMPUBCACHUC K BUAY (KIIPOU3BCACHUC
PaBHO HYJIKO» HIIN «YACTHOC pABHO HYJII0», 3aMCHA IICPEMCHHBIX;

HCIIOJIb30BAaThb MCTO/ MHTCPBAJIOB MJIA PCHICHNA HECPABCHCTB,

HCIIOJIb30BATh rpacpnqecm/lﬁ MCETO A JJIsA HpI/I6HPI)I(CHHOFO peIICHUA ypaBHeHI/Iﬁ u
HCEPABCHCTB,;

I/I306pa)l(aTb Ha TpHFOHOMeTqueCKOﬁ OKPY’KHOCTHU MHOKECTBO peI_HeHI/Iﬁ
HpOCTCfII.HPIX TPUTOHOMCTPHYCCKUX ypaBHeHI/Iﬁ " HCPABCHCTB;,

BBITIOJIHATH OT60p KOpHCfI ypaBHeHI/Iﬁ NN peIJ_IeHI/Iﬁ HEPAaBCHCTB B COOTBECTCTBUU C
JAOIIOJIHUTCIIBHBIMU YCIIOBUAMU U OTPAHUYUCHUSAMU.

B noBceHeBHOM KU3HU U MIPU U3YUYEHUH IPYTUX YUYEOHBIX MPEIMETOB:
COCTABIIAITH U PEIIaTh YPABHEHMUS, CUCTEMbI YPaBHEHHI U HEPABEHCTBA IPH
pELICHUH 3a/1a4 APYTHX y4eOHBIX MPEIMETOB;



HCII0JIb30BaTh YPaBHEHUS U HEPABEHCTBA JJIsl IOCTPOEHHUS U UCCIIEA0BAHUS
MIPOCTENIINX MAaTEMATUYECKUX MOJEIIEN pealbHbIX CUTYallMi UM IPUKIIAHBIX 3a/1a4;

YMETb UHTEPIPETUPOBATH NOJYUEHHBIN IPU PEILIEHUN YPABHEHMSI, HEPABEHCTBA WJIU
CHCTEMBI Pe3yJIbTaT, OIICHUBATh €T MPABJIONO01001Ee B KOHTEKCTE 3aJaHHOMN peabHON
CUTYaLlMU WIN NPUKIaTHON 3a1a4un
D yHKUUHA
Buinycknuk nayuumcs:

OmnepupoBath Ha 6a30BOM ypOBHE HOHSATHIMH: 3aBUCUMOCTh BEJTUYNH, (PYHKIIHS,
apryMeHT U 3HaueHue QpyHKuuu, 001acTh ONpeaesieHus U MHOKECTBO 3HaYCHUN (DYHKIINH,
rpaduK 3aBUCUMOCTH, TpapuK QYHKIHH, HYTH QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHE Ha YUCIOBOM IIPOMEXKYTKE, YObIBAHUE HA YUCIOBOM IIPOMEKYTKE,
HauOoJbllIee U HAaUMEHblIee 3HaueHe (QYHKIIMN Ha YHCIOBOM IIPOMEKYTKE;

onepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSIMHU: NpsiMasi U 0OpaTHas
MIPONOPLIMOHAIBHOCTD JIMHEHAsI, KBaJipaTHUHAas, JIoTapupMUUecKas U okazareiabHast
dbyHKINH,

pacrno3HaBaTh rpaQuKu JIEMEHTapHbBIX QYHKIUI: TpIMON 1 00paTHOM
MIPOMOPLIMOHAIBHOCTH, TUHEHHOH, KBaAPATUUHOH, TOrapu(MUUECKON U MOKa3aTeIbHON
byHKINH,

COOTHOCHUTH TpaKU FIEMEHTAPHBIX PYHKUUN: IPSIMON U 0OpaTHOM
MPOMOPLIUOHAIBHOCTH, TUHEHHOH, KBaAPATUUHOH, TOTapu(pMUIECKON U MOKa3aTeIbHON
¢byHKIM ¢ popmynaMu, KOTOPEIMHU OHU 33/1aHBbI;

HaXOJUTh 10 TpaduKy NpuOINKEHHO 3HAYCHUS PYHKIMHU B 3a/JaHHBIX TOYKAX;

OTIpeeNATh N0 IpaduKy cBOCTBA PYHKIUU (HYIIH, TPOMEKYTKU
3HAaKOMOCTOSIHCTBA, TPOMEKYTKA MOHOTOHHOCTH, HAUOOJIbIINE M HAUMEHBIINE 3HAYEHUS U
T.IL.);

CTPOHUTD 3CKH3 Tpadrika GYHKIIUH, YAOBICTBOPSIONICH MPUBEICHHOMY Ha00py
yCIIOBHH (MMPOMEXKYTKH BO3pacTaHusl / yObIBaHUS, 3HAUCHUE (PYHKIIMH B 3aJJaHHOMN TOUKE,
TOYKH SKCTPEMYMOB U T.1I.).

B HOBCGI{HGBHOﬁ JKU3HU U IIPpHU U3YUCHUH IPYTUX IIPCAMCTOB:

OIpeneNnTh N0 IpapuKaM CBOICTBA peabHbIX MPOLIECCOB U 3aBUCUMOCTEH
(HanOomblIMe U HAMMEHBIINE 3HAUEHHs, IPOMEKYTKH BO3PACTaHUS U YObIBaHMS,
IIPOMEXYTKH 3HAKOIOCTOSIHCTBA U T.I1.);

HUHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MTPAKTUYECKON CUTYyaI[H
BblnyCKHllK noayuum 603MONCHOCHIb HAYUYUMbCA?

OnepupoBaTh NOHATUAMU: 3aBUCUMOCTb BEJIMYMH, (PYHKIIHS, apr'yMEHT U 3HaYeHUE
(byHKLMHU, 00JIaCTh ONpPE/IENIEeHUs U MHOKECTBO 3HauUeHUH QyHKIMH, rpaduK 3aBUCUMOCTH,
rpaduk GyHKUUHU, HYJIU QYHKIUH, TPOMEXYTKHA 3HAKOIIOCTOSIHCTBA, BO3pAacTaHUE Ha
YHCIOBOM IPOMEXKYTKE, YObIBaHHE HA YUCIIOBOM MPOMEXKYTKE, HauboJIblee U HauMEHbIlIee
3Ha4YeHHe QYHKIUHU HA YHCIOBOM IIPOMEXYTKE;

OIEpHPOBATH MOHATHAMMU: IpAMasi U 0OpaTHask MPONOPLUUOHAIBHOCTD, IMHEHHA,
KBaJ[paTHU4Has, JorapudmMuieckas 1 nokasaTtenbHas QyHKINHU;

OTIpeNieNATh 3HaueHue (PyHKIIMU M0 3HAYSHUIO apryMEeHTa IIPpH Pa3InYHbIX criocodax
3aaHus (QYHKLINU;

CTPOMTH TpapUKH U3Y4YEHHBIX (PYHKIIMA;

OIMCBIBATH MO TpaduKy U B MPOCTEHIINX CIydasx Mo popmylie IOBEICHUE U
CBOMcTBA (QYHKIIHMH, HAXOAUTH MO rpaduky GyHKIMN HAUOOIbIINE U HAMMEHbIIINE
3HAYEHUS;

CTPOMTH 3CKM3 rpaduka GyHKINH, YAOBIETBOPSIOLIEH TPUBEICHHOMY Ha0Opy
yCIOBUH (IIPOMEXYTKH BO3pacTaHus/yObIBaHUs, 3HaUeHNE (PYHKIIUH B 33JaHHON TOUKeE,
TOUYKH IKCTPEMYMOB, aCUMIITOTHI, HYIH (PYHKIMHU H T.11.);



pelarb ypaBHEHUs, POCTEUILINE CUCTEMbBI YPABHEHU I, UCIIOJIb3YSl CBOMCTBA
GbyHKUIMH 1 UX rpadUKOB.

B noBceaHeBHOM ®U3HU U MPU U3YUYECHUH JIPYTUX YYEOHBIX MPEIMETOB:
OTIpENIENATh 1O TpauKaM U MCIIOJIb30BaTh IS PEICHHUS MPUKIIAJIHBIX 3a/1a4
CBOMCTBA peaibHBIX MPOLIECCOB U 3aBUCUMOCTEH (HauOOJIbIINE U HAUMEHbBIIINE 3HAUCHHUS,
MIPOMEKYTKH BO3pACTaHUS U yOBIBAaHUS (QYHKIIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
ACUMITOTBI, IEPUOA U T.IL.);
MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAKTUYECKOW CUTYalUu;



		2022-01-05T18:09:09+0200




