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COJEPKXAHUE ITPOI'PAMMBI.

IInanupyemble pe3yabTaTbl OCBOeHHMs Y4eOHOro mpeamera «Marematuka: anaredopa u
Ha4aJjia MaTeMaTH4YeCKOIr0 aHAJIU3a, FeOMeTpHs »

JInuHOCTHBIE PE3YyJIbTAaThl OCBOCHUA yqe6Horo npeamMceTa «MaremaTtuka: anre6pa 1 Haydajia
MAaTECMaTUYCCKOI'0 aHaJIn3a, rcOMCTPH»

1.2. MeranpeameTHble pe3ylbTaThl OCBOCHUS y4deOHOro mpeameTra «MartemaTuka: airedpa u

1.3.

2.

Ha4dajia MaTEMAaTHYCCKOI'O aHajin3a, rcoOMETpUI»
HpeI[MeTHLIe pPE3YyJIbTAaTbl OCBOCHUA yqe6Hor0 npeamMceTa «MaremaTtuka: anre6pa M Haydalia
MAaTCMaTUYCCKOI'0 aHaJIn3a, rcOMCTPH

Coaepxxanue yuyeOHoro mpeamera «MaremaTruka: ajaredpa m Hayajaa MaTeMaTH4eCKOIro
aHaJIN3a, reoMeTpus» ¢ yKkazanueM (opm opraHu3anuM y4eOHbIX 3aHSATHH U OCHOBHBIX
BH/I0B Y4eOHOI 1esiTeJIbHOCTH.

TemaTnueckoe mnuaHupoBaHue mnpeamera «MaremaTtuka: aaredpa W Havyaja
MaTEeMATH4Y€eCKOIr0 aHAJIM3a, TeOMETPUA» ¢ YKA3aHUEM KOJIUYeCTBA YaCOB, OTBOAMMBIX Ha
OCBOCHHE KAK/I0i TeMBbl.



IHosicHuTEIHLHAA 3ANIHUCKA.

Pabouas mporpamma mpenmera «MaremaTrka: anredpa U Hadajla MaTeMaTHYECKOTO aHaju3a,
reoMeTpus» (0a30BBIN YPOBEHB) 00s3aTEIIBHON MpeIMETHOM obnacTn «MareMaTtuka U HHPOpMaTHKay
Uis cpenHero oOmiero oOpa3zoBaHus» siBisiercss lIpuiiokeHMEeM K OCHOBHOM 00pa3zoBaTeIbHOM
IpOrpaMMbl CpeHEro 001Iero oO0pa3oBaHMs MYHUIMIAIBLHOTO Ka3eHHOTo 00I1e00pa3oBaTEIbHOTO
yupexaenus «lagpuHckas cpeanss o01eodpazoBaTesbHas MIKOIa», YTBEPKACHHON nprka3zoM Ne 31
ot 03 mapra 2020 rona, pa3paboTaHa Ha OCHOBE:

HopmaTuBHBIX I0KYMEHTOB:
- «3axoH 00 oOpazoBanuu B PO» 273-®3 ot 29.12.2012 r,;
- denepanbHbli TOCYJapCTBEHHBIM 00pa30BaTeIbHBIA CTAaHAAPT CpeIHEro oodiiero oOpa3zoBaHUS
(ITpuka3z MunuctepcTBa oO6pa3zoBanus u Hayku Poccuiickoii @enepanuu ot 17.05. 2012 1. Ne 413 «O6
YTBEPKACHUH (DeepaTbHOr0 TrOCyAapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAapTa CpPEeTHEro OOIIero
obpazoBanusi» (3apeructpupoBano Munioctom P 07.06.2012 1. Ne 24480), B pen. Ilpuxazos
MunucrepcTBa oOpazoBanus u Hayku PO ot 29.12.2014 1. Ne 1645, ot 31.12.2015 1. Ne 1578, ot
29.06.2017 r. Ne 613);
- aBTOpPCKOW TMporpamMMbl K ydeOHOMy komiuiekcy mias 10-11 kmaccoBA.I'. MopakoBuua u Jp.
«Anrebpa u Hayana matemarmueckoro aHammsa 10 kmacc,11 xmace» u3 cOoprmka «IIporpamMmer.
Anrebpa un Havyana ananuza 10-11 knaccer./aBT.- coct. .M. 3yb6apesa, A.I'. MopakoBuu»,
- aBropckoil mporpammbl ArtaHacsHa A.C. «['eomerpust 10-11 kmace» u3 cObopuuka «I['eomerpus.
[Tporpammel 061eo0pa3oBaTenbHbIX yupexaenuid.10-11 kmaccel/aBT.- coct. T.A. BypmucrtpoBa -M.
[Tpocsemenne 2010y , yTBepxkaeHHBIX Tprka3zoM MunoOpazoBanust PO Ne 1312 ot 09.03.2004 rona;
- YuebOnsiii man MKOY «Illaapunckas COILly;
U SIBJIETCS MpHIIo’keHHeM K OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPEIHEro 00IIero 00pa3oBaHUs
MKOY «lllagpunckas COILD».
st peanuzanuu pabodeilt mporpaMMBbl UCHIOIB3YyeTCs yueOHO-MeToandeckuid kKomruiekT (Y MK):
- ATI. Mopakosuu, I1.B. CeménoBu ap. AnreOpa u Hayajma MareMarudeckoro anamuza. 10 kimacc.
YyeOuuk ans o0meoOpa3oBaTeNbHBIX OpraHu3anuii (0a3oBbld W yrayONEHHBIH ypoBHH). — M.:
Mmuemo3zuna, 2019.
- A.T. Mopakosuu, I1.B. CeménoB u np. Anrebpa u Havana mMaremMarndeckoro anammsa. 11 kiacc.
YueObnuk ms oOmieoOpa3oBaTeabHbIX OpraHu3anuii (0a30BbI W yrayOnéHHBIN ypoBHH). — M.:
Muemo3suHa, 2019.
- JLC. Atanacsaan u gp. 'eomerpus 10-11. YueOGuuk s oOmieoOpa3oBaTeNbHBIX YUPEKICHUN.
basossiit ypoBenb — M.: [Ipocseuienue, 2018.
- B.®. byrysos, FO.A. I'mazkoB, . U. IOguna I'eometpus.10 kmacc. Pabouas terpaap. YueOHOE
nocobue s 00IIeo0pa3oBaTENbHBIX yUpESKIEeHUN (0a30BbId M yrayONE€HHBIM ypoBHH). — M.:
IIpocsemenue, 2019.
- B.®. byry3os, }0.A. I'mazkoB, U. U. FOnuna I'eomerpus.l11l kmacc. PabGowas terpamp. YueOHoe
nocobue Mg 0011e00pa3oBaTeIbHBIX YUpeKIeHUH (0a30BbI M yrayOn€HHBIN ypoBHH). — M.:
ITpocseuienue, 2019.

IIporpamma mo MareMaTuMKe Ha 0a30BOM YPOBHe IpeIHA3HAUCHA JUIsI OOYYAIOIIMXCS CpeaHeH
IIKOJIbI, HE UCIIBITHIBABIINX CEPHE3HBIX 3aTPYAHCHHI Ha MPEABIIYIIEM YPOBHE O0yUYCHHS.

OO0yuaromiuecs, OCylIeCTBISIONME O0ydeHHe Ha 0a30BOM YpOBHE, JIOJDKHBI OCBOHWTH OOIIUE
MaTeMaTHYECKUE YMCHUS, HEOOXOAUMbIE IS )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHH
MOJYYaoT BO3MOXXHOCTh H3YYHUTh MpeaMeT TiIyOxke, ¢ TeM, 4YToObl B JajbHEUIIEM IpH
HEOOXOAMMOCTH U3ydYaTh MaTEMATHKY /ISl MPOGECCHOHATLHOTO TPUMEHEHHUS.

Y4yeOHbIi NUIAH HA H3yYeHHE MATEMATHKHM: aJre0Opbl M HAYaJl MAaTeMATHYeCKOro
aHaJIM3a, reoMeTpUM Ha 0a3oBoM ypoBHe B 10 — 11 kiaccax oTBOAMT:
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10 xmacc — 6 gyacoB B Henemo/ 204 yaca B Tox;
11 xmace — 6 yacoB B Henenro/ 204 gyaca B TO/I.
Htoro: 408 yyeOHBIX 4acoB.

1. Ilnanupyemsble pe3yabTathbl ocBoeHuss OOII (inyHOCTHBIC, MeTanIpeAMETHbIE M IIPeIMeTHbIE)
Ha YPOBHe cpeHero odmero oopazopanus «Maremaruka: anredpa 1 Hayajaa MATEMATHYECKOI0
aHaJIN3a, FeOMeTPHsD)

2.1. JIN4YHOCTHBIE Pe3yJIbTATHI:

— OpHeHTalMs OOydalolMXCsl Ha PpeAIM3aluIi0 TO3UTUBHBIX JKU3HEHHBIX MEpPCHEKTHB,
WHHUIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JINYHOCTHOMY CaMOOIIPEIEIICHHIO,
CHOCOOHOCTh CTABUTh LI€TH U CTPOUTH JKU3HEHHBIE TJIaHBbI;

— TOTOBHOCTh U CIHOCOOHOCTh OOyYarolmMXcs K CaMOPa3BUTHIO W CAaMOBOCIHUTAHHMIO B
COOTBETCTBHUH C OOIIEYETOBEUYECKUMH LIEHHOCTSIMU U HJIeaJIaMU TPayKAaHCKOTO 00IIecTBa;

— HpPaBCTBEHHOE CO3HAHME U TOBEJIEHHWE HA OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U MOBEJICHHS B MOJIMKYJIHTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUaJIor ¢ JAPYTUMH JIIOJbMH, JIOCTUTaTh B HEM B3aMMONOHUMAHHWsS, HAXOAWUTh OOIIHME M[eMH |
COTPYIHUYATD JUISI UX JTOCTHKEHUS;

—  TIpUHATHE TYMaHUCTUYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXHTEIHHOE W J0OpOKEIATEILHOES
OTHOIIICHHE K JAPYTrOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

—  pa3BHTHE KOMIICTEHIIMIA COTPYJHHUYECTBA CO CBEPCTHHKAMH, NETHBMH MIIQJIIETO BO3pAacCTa,
B3pOCJBIMU B 00pa30BaTEeIbHON, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIe10BaTEIbCKON, IPOSKTHOW U
JPYTUX BHIAX JCATEIEHOCTH.

—  MHpPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO PAa3BUTHSl HAyKH, 3HAYMMOCTHU
HAyKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIaJIEHHE TOCTOBEPHON HMH(pOpMarumein o
NEepPeOBbIX JIOCTHKECHUSAX U OTKPBITUSX MHUPOBOW M OTEUECTBEHHOW HAYKH, 3aWHTEPECOBAHHOCTH B
HAYYHBIX 3HAHMIX 00 YCTpOMCTBE MHpa u 00IIEeCTBa;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPA30BaHUIO, HA MPOTSHKEHUU
BCEH JKM3HM; CO3HATEIHbHOE OTHOIICHHWE K HENPEPHIBHOMY OOpPa30BAHHIO KAaK YCIIOBUIO YCIEUTHON
npodeccroHaIbHON 1 00IIECTBEHHOM 1EATEIbHOCTH;

—  OCO3HaHHBIM BBIOOp Oymymied mpodeccuu Kak MyTh W CIOCO0 pean3aliiu COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB;

—  TOTOBHOCTbH 00YHYaIOIIUXCS K TPYA0BOM NMpoQeccCuOHAIbHOM AeITeIbHOCTH KaK K BO3SMOXKHOCTHU
y4acTHs B PELICHUHU JINYHBIX, OOIIECTBEHHBIX, FTOCYIapCTBEHHBIX, O0OIIEHAIIMOHAIBHBIX TPO0IIEM;

—  TIOTPEeOHOCTh TPYIUTHCS, YBAXCHHE K TPYAy M IIOIIM TpPyJAa, TPYAOBBIM JIOCTHKCHUSIM,
JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIIEHHME K pa3HbIM BHJAM TPYJIOBOMH
NeSITeITbHOCTH;

— TOTOBHOCTh K C€aMOOOCIYXHMBAaHHIO, BKJIIOYas OOy4YeHHE U BBIIIOJHEHHE JIOMAITHHX
00s13aHHOCTEH.

—  (¢u3nueckoe, 3MOIHMOHAIBHO-TICUXOJOTHUECKOEe, COLMalbHOe Onaromnoiyyre oOydaroluxcs B
KU3HU 00pa30BaTeIbHOW OpraHU3al[MH, OUIYIIEHHE NETbMH O€30MacHOCTH U TICHXOJOTUYECKOTO
KoMdopTa, HHPOPMAITHOHHON OE30MTaCHOCTH.

1.2. MeranpeameTHbie pe3yJibTaThl:

MertanpeameTHble pe3yabTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl MpeACcTaBIeHbI
TPpeMs IPyNIIaMH YHHBEPCAJbHbIX Y4eOHbIX AeicTBuil (YY/):

PerynsiTuBHbIe yHUBepCcaJIbHbIE Y4eOHbIE 1efiCTBUS

BbinyCcKHUK Hay4uTCs:



—  CaMOCTOSITEIIFHO OMPENENITh IENH, 3aaBaTh MapaMeTpbl U KPUTEPUHU, 1O KOTOPHIM MOXKHO
ONPEJIETUTh, UTO 1I€JIb IOCTUTHYTA;

— OLOCHUBATH BO3MOKHBIC IIOCIICACTBUSA HOCTUXCHUA IIOCTAaBJIEHHOH OeJim B ACATCIBbHOCTH,
COOCTBEHHOM KU3HU M JKU3HU OKPYKAIOIIUX IFOJICH, OCHOBBIBAACh Ha COOOPaKEHUSAX OTUKH U
MOpaJIH;

— CcTaBuUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3alayll B 00pa3oBaTeNbHON MAEATEIBLHOCTH U
KN3HCHHBIX CUTyallHuAX,

—  OIICHMBATh PECYPCHI, B TOM UHUCIIE BPEMS M JPyrHe HeMaTepUaIbHBIE PEeCypChl, HEOOXOIMMbIS
I TOCTUXKCHUSA OCTaBJICHHON oeiau,

— BbIOMpaTh MYTh JOCTH)KCHHS 1T, IUJIAaHHUPOBATh pEIICHHE IIOCTABJICHHBIX —3ajad,
ONTUMU3UPYS MAaTCPHUAJIBHBIC 1 HEMATCPHUAJIBHBIC 3aTpPaThl,

— opranu3oBbIBaTh A(G(HEKTUBHBI TMOUCK PECYpPCOB, HEOOXOAMMBIX Ui  JOCTH)KCHHS
MMOCTAaBJICHHOH 1IEJIH;

—  COIIOCTaBJIATH MOJYYEHHBIH pe3yabTaT ACSITEIbHOCTH C IOCTABICHHON 3apaHee LETbIO.

ITo3naBaTeabHbIC YHMBePCAJIbHBbIC YUeOHbIE NelCTBUS

BoinycKHUK HAy4uTCS:

— HCKaTh W HAXOJWUTh O0O0OIIEHHBIE CIOCOOBI pEIIeHUs 3aJad, B TOM YHCJE, OCYIIEeCTBIIATH
pa3BepHYTHI HMH(DOPMAIIMOHHBIA TOMCK M CTaBUTh HAa €ro OCHOBE HOBBIE (y4eOHbIE U
MO03HaBaTeNIbHbIC) 3a/1a4H;

—  KPUTHYECKH OIEHUBATh M HHTEPIPETUPOBATH HH(POPMAIIMIO C PA3HBIX MO3UIIUN, PACIIO3HABATH
1 (PUKCUPOBATH MPOTUBOPEUHNS B HHPOPMAIIMOHHBIX HCTOYHUKAX;

—  HCHOOJB30BAaTh  pa3JIMYHBIE  MOJEIbHO-CXEMAaTHYECKUE CpeAcTBa JJisi  IPEICTaBIICHUS
CYIIECTBEHHBIX CBS3€M W OTHOIICHHM, a TaK)X€ MPOTUBOPEYHH, BBISBICHHBIX B WH(GOPMAIIMOHHBIX
HCTOYHMKAX;

— HaXOAWTh W TIPUBOAUTH KPUTHYECKHE ApPTYMEHTHl B OTHOIICHUHM JACHCTBUH W CYXIACHHI
JPYTOro; CIIOKOMHO M pa3yMHO OTHOCHUTHCS K KPUTHUECKUM 3aMEYaHUsIM B OTHOIIIEHUU COOCTBEHHOTO
CY>KJICHHUS, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHSI;

— BBIXOAWTH 3a paMKH Y4YeOHOTO MpeAMeTa M OCYIIECTBISTH IIeJICHANPABICHHBIA TTOUCK
BO3MOYKHOCTEH JJII IUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHS;

—  BBICTpaWBaTh WHAMBUAYAIBHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsl OTPAHUYCHHS CO
CTOPOHBI IPYTUX YUYACTHUKOB M PECYPCHBIC OTPAHUUICHUS;

—  MEHSTh U yJIep>KUBATh Pa3HbIe NO3UIMHU B TO3HABATEIILHON JEATEIbHOCTH.

KoMMyHUKATHBHBIE YHHBepcaJIbHble Y4eOHbIe JelicTBUSA

BoinycKkHUK HAy4YuTCS:

—  OCYHIECTBJISITH JICJIOBYI0O KOMMYHHUKAIIMIO, KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH (Kak
BHYTpH 00pa3oBaTebHON OpraHu3aliy, Tak U 3a €€ Mpe/eaamMu), oI0upaTh NapTHEPOB IS JIETOBOM
KOMMyHI/IKaLII/II/I HUCcxoass w3 COOGpa)KeHI/II\/'I pe?)y.]IbTaTI/IBHOCTI/I BBaHMOI[efICTBHH, a HE€ JIMYHBIX
CUMIIATHIL,

—  TIpU OCYILECTBIIEHHH TPYIIOBOIl pabOThl OBITH KaK PyKOBOAMTENEM, TaK U WICHOM KOMaH]IbI B
Pa3HBIX pOJsiX (TeHepaTop MICH, KPUTHK, UCTIOTHUTEIb, BRICTYNAIONINN, SKCIIEPT U T.1I1.);

— KOOPIMHHMPOBATH U BBINOJHATHE pabOTy B YCIOBHUSX peabHOrO, BUPTYyaJbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

— pa3B€pHYTO, JIOTUYHO U TOYHO H3Jiaratb CBOIO TO‘IKy 3p€HI/I$I C UCIIOJIB30BAHUEM aJICKBATHBIX
(YCTHBIX M MTUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacrno3HaBaTh KOH(JIMKTOT€HHBbIE CUTYallMd M MPEAOTBpAlIaTh KOH(IUKTHI 10 UX AKTUBHOU
(a3bl, BEICTpaWBaTh JEIOBYIO M 00pa30BaTeIbHYI0 KOMMYHHUKAITUIO, N30€ras TNYHOCTHBIX OIIEHOYHBIX
CYXKIECHUU.

1.3. IlpenmeTHble pe3yabTaThl. Ba3oBblil ypoBeHb.



Pe3yabraThl 0a30BOr0 ypOBHSI OpPHUEHTHUPOBaHbI Ha O0OIIyI0 (YHKIMOHAIBHYIO TI'PaMOTHOCTH,
MOJy4YeHUE KOMIETEHTHOCTeH sl TMOBCEIHEBHOM JKM3HM M OOIero pasBuUTHA. IJTa rpynna
pe3yJbTaTOB NpeanoJaraer:

— IIOHMMaHUE TPEIMETA, KIIOUYEBBIX BOIPOCOB U OCHOBHBIX COCTAaBJISIOLIMX AJIEMEHTOB HM3ydaeMOM
npeaMeTHoOW oOnacTd, yTo oOecneuMBaeTcs HE 3a CYeT 3ayuydMBaHUs OINpeAeNeHUM W mpaBui, a
MOCPEICTBOM MOJICTUPOBAHMSA U TOCTAHOBKHU NPOOJIEMHBIX BOIPOCOB KYJIbTYpPbI, XapaKTEPHBIX JUIS
JTAHHOM TIPEeIMETHON 00J1acTH;

— YMEHHE pellaTh OCHOBHBIE NPAKTUUYECKUE 3aauM, XapaKTepHbIE [UIsl MCIIOJIB30BAHMS METOAOB U
MHCTPYMEHTapus JaHHOM MpeIMEeTHON 00nacTu;

— OCO3HaHHME PaMOK H3ydaeMOW NMpeJIMEeTHON 00JacTH, OrpaHUYEHHOCTH METOJOB U MHCTPYMEHTOB,
TUIUYHBIX CBSI3€i C HEKOTOPBIMU JPYTMMHU OOJIACTSIMH 3HAHMSL.



IIpenmeTHble pe3yabTaThl. MaTemMaTuka: ajiredpa u Hayajla MaTeMaTH4eCKOI0 aHAJIN3a, FeOMeTPUS

ba3osslii ypoBenb «IIpo0iieMHO-pyHKIIHOHAIBHBIE PE3yJIbTAThI»

IHean ocBoeHus

1. BINyCKHUK HAY4YUTCS

I11. Boinycknuk noayuum 03mo3cHOCHIb HAYYUMbCA

I[J'I?I HCIIOJIBb30BaHUs B HOBCCHHCBHOﬁ JKM3HU B 00CCIICUCHHUS

,ZZ/Z}Z paseumus MvlullieHusl, UCNOJIb306AHUS 6 nogceonesHol

BO3MOKHOCTH YCHEIIHOTO HPOJOJDKEHUS O0pasoBaHUS IIO | JicU3HU u obecneuenus BO3MOMNCHOCMU  YCNEUIHO20
npeamera CIEUATBHOCTAM,  HE  CBS3aHHBIM €  IPHUKIAJHBIM | HPOOONdICeHUs  00pa306aHus No  CHeYUalIbHOCMAM,  He
HICIIOIb30BaHNEM MaTeMaTHKH CBA3AHHBIM C NPUKIAOHBIM UCNOTIb308AHUEM MAMEMAMUKU
TpeGoBanus Kk pe3yiabTaTam

Pa3pen

I. BoInyCKHUK HAY4YUTCH

I11. BoinyckHuk nojayuyum ¢03mM04CHOCHb HAYUUMBCA

1. D1eMeHTHI TeOpUM
MHOKeCTB 1
MaTeMaTH4eCKoi

JIOTUKH

OnepupoBath Ha 0a30BOM YpOBHE MOHSATUAMHU: KOHEYHOE
MHO€ECTBO, 3IEMEHT MHOXECTBA, MTOIMHOKECTBO,
nepeceueHue U OOBbEIMHEHHE  MHOXECTB,  YHCIIOBBIC
MHO’K€CTBA Ha KOOPANHATHOW MPSIMON, OTPE30K, UHTEPBAI,
omnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSMU: YTBEPKICHHE,
OTpULIAaHWE  YTBEPXKACHUS, UCTUHHBIE U JIO)KHBIE
YTBEPKACHUSI, IPUYNHA, CIIEJCTBUE, YaCTHBINA cllydail 0011Iero
YTBEPKACHUSI, KOHTPIIPUMED;

HAaXOJWTh TIepeceueHne U OOBEAMHEHHE [BYX MHOXECTB,
MIPEJICTaBICHHBIX IpapUuecKy Ha YUCIOBON MPAMOIA;

CTPOUTH HAa YHUCIOBOM MNPSAMON IOAMHOXKECTBO YHMCIOBOIO
MHO’KECTBA, 33JJaHHOE MPOCTEUIINMH YCIOBUAMH;
pacro3HaBaTh  JIOKHBIE  YTBEp)KICHHs,  OIIMOKH B
pacCyXJI€HHAX, B TOM UHCIE C  HCIOJIb30BAHUEM
KOHTPIPUMEPOB.

B noeceonegnoii ycuzsnu u npu  uzyyeHuu  Opyux
npeomemoas:

UCIIOJIB30BaTh YHUCJIOBBIE MHOXECTBA HA KOOPAMHATHOU
IIPSIMOM 11 OIIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUN;
IIPOBOAMTH  JIOTMUECKHE  PACCYKIEHUS B  CHUTyalMsX
ITOBCEJHEBHOM KU3HU

Onepuposams NOHAMUAMU. KOHEUHOE MHONCECMBO, dJIeMEeHm
MHOJHCECmBa, NOOMHONMCECB0, nepeceyeHue U o00veouHeHue
MHOJCECM8,  YUCTOBble  MHOMCECmea Ha KOOPOUHAMHOU
NPAMOU, OMPe30K, UHMePEal, NOTYUHMEPEATl, NPOMENUCYMOK C
8bIKOJIOMOU ~ MOYKO, epaguueckoe  npeocmasgnenue
MHOHCECME8 HA KOOPOUHAMHOU NIOCKOCTU,

onepuposamv  NOHAMUAMU:  YMEepHcOeHue,  Ompuyanue
VMEepoHcOeHus, UCMUHHbIE U  JIONCHbIE — YIEEPAHCOEHUs,
npuUYUHa, creocmsue, yacmuelll  cayyau  obujeco
YmeepoHcoenus, KOHmpupumep;

npogepsams NPUHAOIEHCHOCNb INEMEHMA MHONCECMBY,
Haxoo0ums nepeceuenue U 00bEOUHEHUEe MHONMCECMS, 8 MOoM
yycne npedCmasieHHblX 2paguyecku Ha YUCIO80U NPAMOU U
Ha KOOPOUHAMHOU NIOCKOCIU,

npoBoOUMb OOKA3AMENbHbLE PACCYHCOeHUsL OIS 0O0CHOBAHUS
UCTUHHOCIU YINEEPHCOEHUI.

B noeceonegnoii cuznu u  npu  uzyueHuu  Opycux
npeomemos:

UCNONIL306aMb  YUCTOBblE MHOXMCECMBA HA KOOPOUHAMHOU
npAMoOU U HA KOOPOUHAMHOU NAOCKOCMU OJisl ONUCAHUA
PeanvubiX npoyecco8 U sA8NeHUl;

npooouUms  00KA3amenbHble pACCYHCOeHUSs 6 CUMYAYUsX
NOBCEOHEBHOU  JICUSHU, NPU peueHuUu 3a0ay U3 opyeux
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npeomemos

2. Yuciaau

BbIPAKEHU S

OmnepupoBath Ha 0a30BOM YPOBHE MOHSITHUSAMHU: IIEJI0OE YHUCIIO,
JeTMMOCTD YhCesl, OOBIKHOBEHHAsI APO0b, ACCATHYHAS APOOD,
paLMOHATBHOE YKHCII0, MPUOIKEHHOE 3HAUCHHUE YUCIIa, YacCTh,
JI0JIsI, OTHOIICHUE, MPOIIEHT, TOBBIIICHHE W IMOHWKEHHE Ha
3aJJaHHOE YHCJIO TPOLICHTOB, MaclITad;

OlepupoBaTh Ha 0a30BOM YpPOBHE MOHATHIMHU: JOrapudm
YKCiIa, TPUTOHOMETpUYECKass OKPYXKHOCThb, TpaaycHas Mepa
yriia,  BeIMYMHA  yrjla,  3aJaHHOTO0  TOYKOH  Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHI'€HC
U KOTAHT€HC YTJIOB, UMEIOIIHMX MPOU3BOJIbHYIO BETHIHHY;
BBITIOJIHATH apI/I(bMCTI/I‘-IeCKI/IC Hef/'ICTBI/ISI C eJIbIMAU n
palMOHATLHBIMH YHCIIAMH;

BBITIOJIHATH HECJIOKHBIC HpeO6pa30BaHI/ISI YUCIIOBBIX
BBIPOKCHUH, COJCPIKAIINX CTENCHU 4YHCeN, JHOO KOPHH W3
qrced, TM0O0 Jorapru(Mbl YUCEIT;

CpaBHHMBATH PAIlMOHAILHBIC YKHCIIa MEKIY COOOM;

OlICHUBAaThL U CpaBHHUBATL C palMOHAJIbHBIMKU YHUCJIaMU
3HAUEHMs MENbIX CTENCHEH 4Hcesl, KOpPHeW HaTypalbHON
CTETICHH U3 YKCEJI, JTOrapru(MOB YHCEN B IPOCTHIX CIIydasx;
u300pakaTh TOYKAMHM HA YKHCJIOBOW TIPAMON Ieible |
palroHaIbHbBIC YUCIIA;

U300pakaTh TOYKAMHM HA YHCJIOBOW MPSMOH IeNble CTETeHH
qricell, KOPHU HATypalbHOW CTENEHW W3 YHCEel, JorapudMbl
YHCEIT B MPOCTHIX CIyYasix;

BBIMOJIHATh HECJIOKHBIC TPe0oOpa3oBaHMs IENbIX U APOOHO-
palMOHATBHBIX OYKBEHHBIX BBIPAKEHHIA;

BBIp@KaTh B TMPOCTEHININX CIOy4asX U3 PaBEHCTBA OJHY
MePEeMEHHYIO uepe3 APYTHe;

BBIUUCIIATE B TMPOCTBIX ClIydasaX 3HAYCHUA YHUCIOBBIX U
OYKBEHHBIX  BBIPDAKCHHH,  OCYIIECTBISAS  HEOOXOIAMMBIE
MOJICTAHOBKH ¥ ITPE0Opa30BaHuUS;

nU300pakaTh CXEMaTHYECKH yroj, BeJIMYMHA KOTOPOTO
BhIpa)KE€Ha B rpajycax;

OLICHMBATh 3HAKH CHHYCa, KOCHHYCa, TAHTeHCA, KOTAHTEHCa
KOHKPCTHBIX YIJIOB.

Cseob00HO  onepupogams — NOHAMUAMU.  Yeloe  YUCIO,
oenumocmn uucel, 00bIKHOGeHHAS OpoOb, decamudnas Opodb,
PAYUOHATbHOE YUCTO, NPUOIUNCEHHOE 3HAUEHUE YUCILA, YACb,
00J1s, OMHOWeHUe, NPOYeHN, NOBbIUEHUe U NOHUMICEHUEe HA
3A0AHHOE YUCTIO NPOYEHM OB, MACUMAO,

npu8oOUMb NpUMepbl  Yuceil ¢ 3A0AHHLIMU CEOUCMBAMU
oenumocmu,

onepuposamu noeapugpm yucaa,
MPUSOHOMEMPULECKASL OKPYHCHOCMb, PAOUAHHAS U 2PAOYCHASL
Mmepa yena, 6eluduHa yead, 3aA0aHHO20  MOYKOU  Ha
MPUSOHOMEMPUUECKOU  OKPYHCHOCMU, — CUHYC,  KOCUHYC,
MAH2EHC U KOMAH2EHC Y2l08, UMEWUX NPOU3BOILHYIO
BEUYUHY, YUCTA € U T,

BbINONHAMb apu@memuyecKue Oelicmsus, couemas yCmuvie u
NUCbMEHHblEe  Npuemvl, NPUMEeHsAs Npu  HeobXo0UMocmu
BbIUUCIUMENbHBLE YCIMPOLCMBA;

HAXoO0umbs 3Ha4eHusi KOpHA HAMYPAaibHOU CmeneHu, CMmeneHu ¢
PAYUOHATILHLIM NOKA3amenem, 102apugma, uUcnorv3ysa npu
HeoOX00UMOCMU BbIYUCIUMENbHbLE YCIMPOUCMBA;
NOb306AMbCL  OYEHKOU U NPUKUOKOU NpU NPAKMu4eckux
pacuemax;

npoeooOUmMb N0 U3BECMHbLIM — POpMyIaM U  NPABUIAM
npeobpazosanus  OVKEEHHLIX — BbIPANCEHUU,  BKIIOUAIOUWUX
cmeneHu, KOpHU, J02apu@mbl U  MPUCOHOMEMPUUECKUe

NOHAMUAMU.

@yHuryuu;

HAX00ums 3HAYEHUs] YUCLOBbIX U OYKBEHHBIX BbIPANCEHUL,
ocyujecmensis Heobxooumvie NnOOCMaHOBKU u
npeoopazosanus,

uzobpasxcams  cxeMamuuecku y2ol, GeluyUHd KOMOpo2o
gvlpasicena 6 2padycax uiu paouaHax,
UCNONbL306aMb NPU  peuleHuy 3a0ay mabauyHvle 3HA4eHUs
MPULOHOMEMPULECKUX DYHKYULL Y208,




B noeceoneenoii ycuznu u npu uzyueHuu Opyzux y4eoOHvlx
npeomemos:

BBITIOJIHATH BBIYMCIICHUS! TIPU PEILICHUU 3aad MPaKTHYEeCKOTro
Xapakrepa;

BBITMIOJHATH MPAKTUYECKHE pacyeThl C HCIOJb30BaHUEM IMpU
HEO0OXOAMMOCTH CIIPaBOYHBIX MaTepHuaioB u
BBIUHCIIUTEIbHBIX YCTPOUCTB;

COOTHOCHUTh PEabHbIC BETUYHMHBI, XapaKTEPUCTHUKH OOBEKTOB
OKPYXAaIloIIeT0 MHpa C HUX KOHKPETHBIMH YHCJIOBBIMU

BbINONIHAMb NEPEBO0 GENUUUHBL Yeld U3 PAOUAHHOU Mepbl 6
2paodycHyo u 0opamHo.

B noeceonesnoii sxcusnu u npu uzyueHuu Opy2ux y4eOHvlxX
npeomemos:

8bINOIHAMb OEUCMBUS C YUCTOBLIMU OAHHLIMU NPU peuleHUuU
3a0a4 NPAKMUYecKoeo Xxapakmepa U 3a0ay U3 pasiudHblx
obnacmeti  3HAHUL,  UCNONL3YSL  NPU  HEOOX0OUMOCMU
CNpasoyHbvle MAMepuaIbl U bIYUCTUMETbHbLE YCMPOUCMEa,

3HAYCHUSAMU;
UCIIONB30BAaTh  METOAbl  OKPYIJICHUS, MNPUONMKEHUS U | OYeHUsamv, CpPAGHUAMb U UCNONb306aMb NPU  PeuleHuu
NPUKUIKA TIPU PEIICHUH MPAKTUYCCKHUX 3a/1a4 MMOBCETHCBHOM | NPAKMUYECKUX 3A0ay YUCTIO8ble 3HAYEHUS PealbHbIX GeUYUH,
KU3HU KOHKpemHble  YUCN08ble  XAPAKmepucmuku  00beKmos
OKpYIcaue2o Mmupa
3. YpaBHeHus u Pemate nuHeliHble ypaBHEHUSI U HEpPABEHCTBa, KBajpaTHbIC | Pewamo payuoHanvHole, noxkasameJibHble u
HEPABEHCTBA T e— Jlo2apumuyeckue ypasHeHus U HepaseHCmed, npocmeriuiue
UppayUoOHaIbHble U MPUCOHOMEempUudecKue  YpPaeHeHusl,

pemath JorapupMHUUECKie YpaBHEHHS BHIA log . (bx +
¢) = d u ipocTeiimme HepaBeHCTBa Buaa log , x < d;

pelars IokasaTelbHble ypaBHeHHus, Buga a ™ “ ‘= d (rme d
MOKHO MpPEICTaBUTh B BHJE CTENEHH C OCHOBAaHUEM a) U
IpocTeilline HepaBeHCTBa Buaa a' < d (rne d MOXHO
NPEJCTaBUTh B BHJIE CTETICHH C OCHOBAaHUEM a);.

NPUBOJIUTh HECKOJBKO TIPUMEPOB KOpPHEH TMpocTeiinero
TPUTOHOMETPUYECKOTO YpaBHEHMS BHJIA: SIn X = g, COS X = 4,
te x = a ctg x = aq rAe a — TabIMYHOE 3HAYCHHE

COOTBETCTBYIOIIEN TPUTOHOMETPUYECKON (PYHKIINU.

B noeceonesnon ocuznu u npu  uzyuyenuu Opyux

npeomemos:

HEpagencmea U ux CUCmembl;
UCNONIBb306aMb MemoObl peuleHUsi YypasHeHull. npueeoeHue K
8U0Y «NpouzgedeHue paeHo HYNI0» UIU «YACMHOE PABHO
HYII0», 3aMeHa NePeMeHHbIX,

UCNONIL3068AMb MEMOO UHMEPBANO8 OISl peUleHUs] HePABEHCNE;
ucnoavzoeams epaghuueckuti memoo 011 NPUOIUNCEHHO2O
peulenus YypasHeHuil u HepageHcms,

uzobpaxcamv — HA  MPULOHOMEMPUUECKOL  OKPYHCHOCHU
MHOJCECMBO peuleHUli NPOCMeUux mpueoHOMempuUdecKux
VpasHeHull U HepageHcma,

8bINONIHAMbL ~ OMOOpP  KOpHEU YPAGHeHuu UIU  peuleHull
Hepagewcme 8  COOMBEemcmeuu ¢  OONOTHUMENbHbIMU
VCA0BUAMU U OCPAHUYEHUSIMU.

B noeceonesnoil scusnu u npu uzyuenuu Opy2ux y4eoOHvix
npeomemos:

cocmasnsims U peulams YPAHeHUsl, CUCEeMbl VPAGHEHUL U
HepaseHcmeéa Npu  peweHuu  3a0ay  Opyeux  y4eOHbIX
npeomemos;

UCNOIL3068aMb YPAGHEHUS U HEPABEeHCMEA OJisl NOCMPOEHUs. U
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COCTaBIISITh U pelIaTh YPaBHEHUS U CUCTEMbI YPaBHEHHM Mpu

PCHICHUN HCCIIOKHBIX IMPAKTHUYCCKUX 3adaY

UCCNe008aHUSI  NPOCMEUWUX — MAMEMAMu4eckux  mooenel
PeanbHbiX Cumyayuti Ui nPUKIAOHbIX 3a0a4;
yMemb  UHMePnpemuposams  NOJYYEHHbI NpU  pPeuleHul
VPAasHeHUs, HepaseHCmed Ui CUCMeMbl  pe3yibmam,
oyeHusams e2o npasoonododue 6 KoHmeKcme 3A0AHHOU
PeanvbHoll cCUmyayuu Ui NPUKIaoHoll 3a0aju

4. OyHKUMHU

OnepupoBaTh Ha 0a30BOM ypOBHE HOHATHSMM: 3aBUCHUMOCTb
BEJIMYMH, (QYHKIUS, apTyMEHT U 3Ha4eHHEe (PYHKIUH, 00JIaCTh
ONpeNieIeHus] M MHOXKECTBO 3HAYeHMH (yHKIMH, Tpaduk
3aBUCUMOCTH,  TpaduKk  (QYHKUMH, HYIHd  (QYyHKIHH,
IPOMEKYTKHM 3HAKOIOCTOSIHCTBA, BO3PACTAaHME HAa UYUCIOBOM
NPOMEXYTKe, yObIBAaHME Ha  YHCJIOBOM  IIPOMEXKYTKE,
HauOoJIbIlIee U HaUMEHbIlIee 3HaUeHHe (PYHKIUH Ha YHCIOBOM
NPOMEXYTKE, IepUOUecKas PYHKIUS, IEPHO;
onepupoBaTh Ha 0a30BOM YypOBHE MOHATHAMU: MpsMas |
oOpaTHasi TPOMOPIUOHAIBHOCTh JIMHEHHAs, KBaJIpaTUYHAas,
JorapupmMuyecKkas u HoKa3aTesnbHas ¢byHKLMY,
TPUTOHOMETPUYECKHE (DYHKIINH;

pacrio3HaBaTh rpauKy 3JIE€MEHTapHbIX (YHKUMNA: OpIMOM U
00paTHOI MPOMOPLUUOHATBHOCTH, JIMHEHHOW, KBaJpaTUIHOM,
norapupMHUIECKON u MOKa3aTeIbHOU hyHKIHH,
TPUTOHOMETPUYECKHUX (PYHKIINH;

COOTHOCHUTh Tpa(UKH 3JIEMEHTApHbIX (YHKIMHA: OpAMOH U
00paTHOI MPOMOPLUHUOHATBHOCTH, JIMHEHHOW, KBaJpaTUIHOM,
norapupMHUIECKON u MOKa3aTeJIbHOU hyHKIHH,
TPUTOHOMETPUYECKHX (PYHKIMA ¢ (opMyramMHu, KOTOPHIMU
OHH 33/1aHBI;

HAXOJIUTh TO TpaduKy MPUOTIKEHHO 3HAYCHUS (PYHKIUH B
3aJJaHHBIX TOYKaX;

ompenenarts 1o rpaduKy cBoiicTBa (pyHKIMHM  (HyNH,

POMEKYTKH 3HAaKOTIOCTOSIHCTBA, MPOMEKYTKH
MOHOTOHHOCTH, HAWOOJIBIINE W HAUMCHBIINE 3HAYCHUS U
T.IL.),

CTpoUTh OJckM3 Tpaduka (yHKIHH, yIOBIETBOPSIOIICH
NpUBEICHHOMY Ha0Opy yCIOBHH (IIPOMEXYTKH BO3pacTaHUs /
yObIBaHUs, 3HaueHHE (YHKIMH B 3aJlaHHOM TOYKE, TOUYKHU

Onepuposams NOHAMUAMU. 3A6UCUMOCTINL GENUYUH, PYHKYUS,
apeymenm u 3Hauenue QyHKYuu, 06aACMb OnpeoeleHus u
MHOJCECMBO  3HAYEHUL (DYHKYUY, 2papux 3a8ucumocmu,
epagux  ynxyuu, HYIU  YHKYuU,  NPOMEd’CYmKU
3HAKONOCMOSIHCMEA, so3pacmaniue Ha YUCTLOBOM
npomedicymke,  YObl6aHue HA  YUCIOBOM — NPOMEINCYMIKe,
Haubobulee U HAUMEHbLee 3HAYeHUe QYHKYUU HA YUCTOBOM
npomedicymKe, nepuooudeckas (yHKyus, nepuoo, 4emudas u
HeuemHast (yHKyuu,

onepuposamv  NOHAMUAMU.  npamas U oOpamHas
NPONOPYUOHANLHOCb, JIUHelHas, K8aopamuyHas,
nozapugpmuyeckas u noKazamenbHas Gyuryuu,

mpucoHomMempudeckue QyHKYuu,

onpeodenams 3Hauenue QyHKyuu no 3Ha4eHur0 apeymenma npu
PA3IUUHBIX CNOCOOAX 3A0aHUsL PYHKYUU,

cmpoums epapuKu u3y4eHHvIX QYHKYUL,

onucelgams No epapuky U 6 NPOCMEUwux Cayyasx no
gopmyne nosedenue u ceolcmea @OYHKYull, HAXO0UMb NO
epaghuxy @ynxyuu Hauboabuue U HaUMeHbUUE SHAYEHUS,
cmpoums  9cKu3  epagura  @yHKyuu, y00eiemeopaouell
NpUBeOeHHOMY HAOOPY YCI08ULL (NPOMENCYMKU 803DACMAHUS/
VOvl8aHus, 3HaueHue @OYHKYUU 6 3A0aHHOU MOUuKe, MOUYKU
IKCMPEMYMO8, ACUMNIMOMDBL, HYIU QYHKYUU U M.0.);

pewams  YypasHeHus, Hnpocmeluiue CUcmemvl YpasHeHull,
UCNONBL3YSL CGOUCMBA DYHKYUL U UX 2PAPUKOS.

B noeceonegnoii ycusnu u npu uzyuenuu Opy2ux y4eoHvix
npeomemoas:

onpedenams NO 2paQukam U UCNONb308aMb OISl PeuleHUs]
NPUKTAOHBIX  3A0aY  CBOUCMBA PEANbHbIX NPOYeccos U
3asucumocmell  (Hauboavwiue U HaAUMEHbUlUe 3HAYEeHUs,
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SKCTPEMYMOB U T.1.).

B noeceoneenoii ycuzsnu u npu  uzyyeHuu  OpPyuUx
npeomemos:
onpeAesnsaTs Mo rpadukamM CBOWCTBA peabHBIX MPOIECCOB U

3aBUCUMOCTEH (HAMOOJbIIME W HAWMEHBIIME 3HAYCHMUS,
NPOMEXKYTKM BO3pacTaHus U  yObIBaHUS, MPOMEKYTKHU
3HAKOIOCTOSIHCTBA U T.I1.);

UHTEpIIPETUPOBATh CBOIICTBA B KOHTEKCTE KOHKPETHOM

IIPAKTUYECKON CUTYyaLUU

NPOMENCYMKU — 803pacmanusi — u  yovleanus — (pyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNMOMbL, Nepuod u
m.n.);

UHMEPNPemupo8ams C8OUCMBA 6 KOHMeEKCme KOHKPEemHOl
NPAKMU4ecKoll Cumyayuu;

onpedensams no epagukam npocmetimiue XapaKmepucmuku
nepuUoOUYecKUx npoyeccos 8 OUON02UU, IKOHOMUKE, MY3bIKe,
paouocssasu u op. (amnaumyoa, nepuoo u m.n.)

5. DaeMeHThI
MATEMATHYECKOI 0

AHAJIHU3a

OnepupoBaTh Ha 06a30BOM YPOBHE MOHATUSMH: MPOU3BOIHAS
¢yHKIMM B TOYKe, KacaTenbHas K Tpapuky (QYHKIUH,
POM3BOJIHAS (PYHKIIUH;

OTIpeNIeNIATh 3HAYCHHWE IMPOU3BOJHOW (YHKIMH B TOUKE IIO
N300paKEHUIO KacaTelIbHOW K rpadUKy, MPOBEIEHHON B 3TOH
TOUKE;

peliaTh HECJIOXHBIE 3aJa4d Ha INPUMEHEHHE CBSI3U MEXKIY
IPOMEXYTKAMH MOHOTOHHOCTM M TOYKaMHM JKCTpeMyMa
¢GyHKIMM, C  OJHOH  CTOPOHBL, U  INPOMEXKYTKaMH
3HAKOTIOCTOSIHCTBA M HYJISIMH TIPOU3BOJIHOM 3TON (DYHKIHHU — C
JIPYTOM.

B noeceoneenon cusnu u npu uszyyeHuu Opyux
npeomemos:

NoJb3ysach rpadukaMu, CpaBHHUBATH CKOPOCTU BO3pACTaHUS
(pocta, MOBBILIEHUS, YBEIWYEHHs M T.I.) WIM CKOPOCTH
yObIBaHUS (TafeHus, CHIDKEHUS, YMEHbIIEHUS U T.II.)
BEJIMYMH B PEaJIbHBIX MPOLIECCAX;

COOTHOCHTH TpaMKH peaTbHbIX MPOIECCOB M 3aBUCHMOCTEH C
UX OIMCAHWIMH, BKIIOYAIOIIMMU XapAKTEPUCTHUKU CKOPOCTH
n3MeHeHus (ObICTPBINM POCT, MIIABHOE MOHM)KEHUE U T.I1.);
UCIIOJIb30BaTh I'paMKU peajbHBIX MPOLECCOB Ul pEIIeHUs
HECJIOKHBIX NMPUKIJIAJHBIX 3a/a4, B TOM YHUCJIE OINpEaesss 1o
rpauKy CKOpPOCTh X0Ja Ipolecca

Onepuposamv NOHAMUAMU: NPOU3BOOHAS (PYHKYUU 8 mOUKe,
KacamenbHas K epaguxy ynkyuu, npou3eooHas QyHKyuu,
BLIYUCTAML — NPOU3BOOHYIO  OOHOYIEHd,  MHO2OYeHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHVIO CYMMbL (DYHKYULL,
BLIYUCTIAMb  NPOU3BOOHbIE INEMEHMAPHLIX (QYHKYUL U UX
KOMOUHAYULL, UCNONIb3YS CNPABOYUHbIE MANEPUATbL,

¢dynkyuu  Ha

HaAxoO0umov HauboIbUiUe U HAUMEHbUIUE

uccreoogams 6 - NPOCMEUWUX — CIYYAsX
MOHOMOHHOCY,
3HaueHus @QYHKYuUll, Ccmpoumv 2paguKu MHOSOYNEHO8 U
npocmeuuux payuoHaIbHuIX @QYHKYUl ¢ UCNONIb308AHUEM
annapama mMamemamuyeckoeo aHauusd.

B noeceonegnoii ycusnu u npu uzyuenuu Opy2ux y4eoHvix
npeomemos:

peuiams NpuKiadHvle 3a0adu u3 Ouonocul, QuU3UKU, XUMULU,

IKOHOMUKU u 0pyeux npe()Memoe, C643AdHHble C
uccneoosanuem xapakmepucmuk - peajlbHblx npoyeccose,
Haxoodicoenuem HaubonbUWux U  HAUMEHbUIUX 3Hall€HuI/7,

CKopocmu U YCKOpeHus u m.n.,
UHmepnpemupoeams nojly4€rHble pe3)ibnanibl

6. CraTucruka u

Teopust

OnepupoBatb Ha 06a30BOM YpOBHE OCHOBHBIMU

OMMCATENbHBIMU  XapaKTEPUCTUKAMU  YHCIOBOrO0 Habopa:

Hmemv npedcmaeénenue 0 OUCKDEMHbIX U HENPEPbIGHbIX
CYUAUHBIX BEIUYUHAX U PACHPeOeNeHUsX, O He3A8UCUMOCTIU
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BEpPOSITHOCTEIA,
JIOTMKA U

KOMOMHATOPHUKA

cpenHee  apudMeTHueckoe, MeauaHa, HauOosblee U
HauMeEHbllIee 3HAaYCHHUS;

ornepupoBaTth Ha 0a30BOM ypOBHE MOHATHUSMHU: YacTOTa M
BEPOSITHOCTh  COOBITHS, CJIy4YaWHBI BBIOOpP, ONBITHI C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMH COOBITUSIMU;

BBIUKCIISTh BEPOATHOCTU COOBITUI HA OCHOBE MOJCYETa YKCIa
HCXO/I0B.

B noeceoneenoii cusnu u npu  u3yyeHuu  OpPyuUx
npeomemos:

OLICHMBAaTh U CPaBHMUBATh B IMPOCTBIX CIydasX BEPOSITHOCTU
COOBITUH B PEaIbHOM KU3HU;

YUTaTh, COIMOCTAaBISATh, CpPaBHUBATh, WHTEPIPETHUPOBATH B
MPOCTBIX CITydasix peajbHble JaHHbIE, IPEICTABICHHbIC B BUJIE

TabmuL, AMarpamm, rpauKoB

CYUAUHBIX BETUYUH,

UMemsb npeocmasieHue 0 MamemMamuieckom OXCUOAHUU U
oucnepcuu CLyuaHbix GeIUYUH,

uUMemb NpeocmasieHue 0 HOPMAIbHOM PACHpeoeleHuu U
npuMepax HOPMAIbHO PACNPEOeTIeHHbIX CLYUAUHbIX BETUYUH,
NOHUMAMb CYMb 3AKOHA OONbLWUX Yucel U BblIOOPOUHO2O0
Memooa usmeperusi 6eposmHocmel;

umems npeocmaegieHue 006 YCIOBHOU 6epPOSAMHOCIU U O
NOIHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PeUleHUU 3a0al,
umems  npeocmasieHue O  BANCHLIX — UYACMHBIX — 6UOAX
pacnpeoeneHuli U NPUMeHAMb UX 8 peueHun 3a0a4,

umemos npedcmaeﬂeHue O Koppedyuu C]Zy’{aﬁHle 6€J/IU4UH, O

JIUHELHOU pecpeccuul.

B noeceonesnon ocusnu u  npu  uzyueHuu  Opy2ux
npeomemos:

BLIUUCTIAMb  ULU  OYEHUBAMb  6EPOSIMHOCIU  COOLIMULL 8

pea]leOZZ HCU3HU,

8blOUpams  NOOX00swWue  Memoobl — NPeOCMAaBieHus U

00pabomxu OaAHHBIX,

VyMemb peuiams HeCl0NCHble 3a0aull HA NPUMEHeHUe 3aKOHA
OoIbUIUX yucen 8 CoYUOI02UL, cmpaxoeanutl,
30pasooxpanenuu, obecneuenuu 6E30NACHOCMU HACENeHUs. 8

Upe36blUaUHbIX CUMYAYUSIX

7. TekcTOBBIC 3a1aYH

Pemiate HecoKHBIE TEKCTOBBIE 33/1a4M PA3HBIX TUIIOB;
aHAIM3UPOBATh yCIOBHE 3aJauyd, IMpPH HEOOXOIUMOCTH
CTPOUTH VIS €€ PEIICHUSI MAaTEMAaTUYECKYIO0 MOJIETb;
MOHMMAaTh W  HCMOJb30BaTh IS  PEIICHHS  3ada4u
WHPOPMAITMIO, TPEJACTABICHHYIO B BHJIE TEKCTOBOM U
CUMBOJILHOHM 3amucH, cXeM, TalOiull, auarpamm, rpadukos,
PHCYHKOB;

JIEMCTBOBATh MO AITOPUTMY, COJEpKallleMyCsi B YCIOBHUH

Pewamv  3a0auu PA3HbIX munoe, 6 nmom 4ducie 3a0aqu

NOBbILEHHOU MPYOHOCHIU;

6bIOUPAMb  ONMUMATbHBILL — MEmoO  peuleHus  3a0ayu,
PaccmMampusas paziuiHsle Memoobl,
cmpoums  MoOelb  peuleHus — 3a0ayu, npoeoouns

00Ka3ameibHvle PACCYHCOCHUS,
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3a/1a4u;
UCIIOJIb30BaTh JIOTMUECKUE PACCYXKJIEHUS IpU PELIECHUU
3a/1a4u;
paboTaTh C H30BITOYHBIMHU YCIIOBHSIMH, BbIOMpas W3 BCel
uHbOpMalny, TaHHbIe, HEOOXOJUMbIE JJIs PEIICHUs 3aauu;
OCYILECTBIISITh HECJIOXKHBII 1epe0op BO3MOXKHBIX PELICHHH,
BbIOMpass W3  HUX  ONTHUMaJIbHOE IO  KPUTEpUsM,
c(OpMYIHPOBAHHBIM B yCJIOBUHY;
AQHAJIM3UPOBATh U UHTEPIIPETUPOBATH MOJTYUYEHHBIE PEIICHUS B
KOHTEKCTE yCJOBMS 3a/aud, BbIOMpAaTh peElICHHs, He
IIPOTUBOpEYAILINE KOHTEKCTY;
pemare 3aJadyd Ha pacdyeT CTOUMOCTH IIOKYIOK, YCIYT,
MOE3/I0K U T.I1.;
pelaTh HECIOXKHBIE 33a4H, CBA3aHHbIE C JI0JIEBBIM y4aCTUEM
BO BJIaJIcHUH (PUPMOIL, IPeANIPUATHEM, HEABMKUMOCTBIO;
pelmaTrh 3aJayd Ha IPOCTbIE MPOLEHTHI (CUCTEMBI CKHUMOK,
KOMHUCCHHM) U Ha BBIYHUCICHHE CIOXXHBIX MPOLEHTOB B
pa3IMUYHBIX CXEMax BKJIa/l0B, KPEIUTOB U UIIOTEK;
pelaTe IpaKTHUYECKUe 3aJaud, TPeOyroIIMe HCIOJb30BaHUs
OTPULIATENBHBIX YMUCEJI: Ha ONPEACIICHUE TEMIIEpaTypbl, Ha
ompe/IeJICHUE TIOJIOKEHUST HAa BPEMEHHOM ocH (10 Hamel »pbl
U TIOCIIe), Ha ABW)KCHUE JIEHEKHBIX CPEICTB (IIPUXO0]I/pacxon),
Ha OTpe/eIeHUE TITyOUHBI/BBICOTHI U T.I1.;
UCIIOJb30BaTh  IIOHATHME  Maciutada s  HAXOXKICHUS
pPacCTOSIHMM M JUIMH Ha KapTaX, IUIaHaX MECTHOCTH, IUIaHax
MIOMEIIEHUH, BEIKpOIiKax, Ipu paboTe Ha KOMITBIOTEPE U T.I1.
[106CEOHEBHOIL HCUZHU U NPU U3YYEHUU OPYUX RPEOMEMO8:
pelaTh HECJIOKHbBIE MPAKTUYECKUE 3aJjaud, BO3HUKAIOLIUE B
CUTYaIUsIX OBCEIHEBHOM KU3HU

pewams  3a0auu, mpedyowue nepebopa  BapUAHMOS,
npoGepKuU YCi06uUll, 8blOOPA ONMUMATLHOZO Pe3yIbmamd,
aHaIU3UpoOsams U UHMEPNPEemuposams — pe3yiomamovl 6
KOHmeKcme  YCIo8Us 3a0auu, 6uloupamv  peuleHus, He
npomugopedaujue KOHMeKcmy;,

nepesooums Npu peweHuy 3a0ayu UHGoOpmayuio u3 0O0HOU
Gopmobl 8 Opyeyro, UCNOAL3Y NPU HEOOXOOUMOCMU CXeMbl,
mabauysl, epaguxu, ouazpammol;

B noeceonegnoii cuznu u npu  uzyueHuu  Opy2ux
npeomemos:

pewams npakmuyeckue 3a0auu U 3a0a¥u U3  Opyeux

npeomemos

8. 'eomeTpust

OnepupoBath Ha ©0a30BOM YpPOBHE TMOHATHUSMH: TOYKa,
npsiMasi, IUIOCKOCTh B TIPOCTPAHCTBE, MapauIeIbHOCTh W
NEePIEHIUKYIIPHOCTD MPSIMBIX U IJIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BHbl MHOTOTPAHHHKOB (TIpU3Ma,
NUpaMuJa, MPSIMOYTOJIbHBINA Napajuleenunesn, Kyo);
n300paxkaTh M3y4aeMmble (UTyphl OT PYKH U C MPUMEHEHHEM

MPOCTBIX YCPTCIKHBIX HHCTPYMCHTOB,

Onepuposamv NOHAMUAMU. MOYKA, NPAMAs, NIOCKOCMb 8
npocmpancmee, NApAINeIbHOCb U NEePNEeHOUKVISAPHOCb
NPAMBIX U NIOCKOCENU,

NPUMEHAMb O peuleHus 3a0ay 2eomempudeckue Qaxmol,
ecu ycaogus npUMeHeHUs: 3a0anbl 8 A6HOU Qopme;

pewams 3a0aiu HA HAXO0XHCOeHUe 2eOMempUyecKux 6eaudun
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nenath (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX
00BEeMHBIX (UTyp: BUJ CBEPXY, COOKY, CHU3Y,

U3BJIEKATh nHGbOpMaIUIO 0 MIPOCTPAHCTBEHHBIX
TEOMETPHUYECKUX (PUTypax, MPEACTABICHHYIO Ha YEPTEekKaX H
PHUCYHKaXx;

npuMeHATh Teopemy [ludaropa npu BEIYUCICHUU IJIEMEHTOB
CTepeoMeTpuiecKux Guryp;

HaXOAWTh OOBEMBbI W IUIOMAJAH IMMOBEPXHOCTEH MPOCTEHIINX
MHOTOTPaHHHUKOB C IPUMEHEHHUEM (HOopMYyIT;

pacmo3HaBaTh OCHOBHBIC BHIBI TeNl BpamieHus (KOHYC,
nUIMHApP, cdepa u map);

HAaXOAWTh OOBEMBbI W IUIOMAJAM IMMOBEPXHOCTEH MPOCTEHIINX
MHOTOTPaHHHUKOB U TEJ BPAIICHUS C TPUMEHEHUEM (HOPMYIL.
B noeceonesnon orcusnu u npu  usyueHuu Opy2ux
npeomemos:

COOTHOCUTH aOCTPAKTHBIC TEOMETPUUICCKUE TOHATUS U (PAKTHI
C peajbHBIMU )KMU3HEHHBIMU O0BEKTAMU U CUTYAlUSIMH;
UCTIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I€OMETPHUECKHUX
buryp sl  pelieHdss THUIOBBIX 3a/ady MPAKTUYECKOTrO
COJICPKAHUS;

COOTHOCHUTH IIJIOLIAAN TIOBEPXHOCTEH TeNl OJAMHAKOBOMN (HhOPMBI
Pas3IMYHOTO pa3mepa;
COOTHOCUTH  OOBEMBI
Pa3IMYHOTO pa3mepa;
OLICHUBAaTh (OpMYy MPaBUIBHOIO MHOTOIPAaHHUKA TOCTIE
CIHMJIOB, CPE30B W T.I. (OMPEAENsATh KOJWYECTBO BEPIIHMH,
pebep 1 rpaHei MoTyYeHHBIX MHOTOTPAaHHUKOB)

COCYyZIOB  OJIMHAKOBOM

hopmbl

no 0bpazyam unu areopummam,
denamv  (8bIHOCHbIE) NAOCKUE Yepmedcu U3  PUCYHKOS
00BeMHBIX (hucyp, 6 mom yucie pucosams U0 ceepxy, cOoKy,
CMpoums ceuenus MHO202PAHHUKOS,

u3gneKamv,  UHMEPNPemuposams U  npeoopa’06vleams
uHgopmayuio o ceomempuyeckux guaypax, npeocmagieHHy0
Ha Yyepmescax;

NPUMeHAMb 2eoMempuydeckue gaxmol 05l peulenus 3a0ay, 8
MOM Yuciie npeonoaazaruux HecKOIbKO Wa208 PeueHuUsl,;
ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCELl
6 npocmpancmee;

Gopmynuposeams ceoticmea u NPUsHaKu gueyp;

00KA3bI6AMDb ceomempuvecKkue ymeepofcaenuﬂ;

enadems CMAaHOapmHol Kaaccuguxayuetl
NPOCMPAHCMBEHHBIX Queyp (nupamuoswt, npusmbl,
napasnnenenuneowvt),

Haxooums 00vembl u niowaou nosepxnocmeti

2eoMempudecKux mej ¢ npumMeHenuem hopmyin,

BLIYUCTAMb PACCMOSAHUSA U Y2TIbl 8 NPOCMPAHCEE.

B noeceonegnoii cuznu u npu  uzyueHuu Opy2ux
npeomemoas:

UCNONIL308AMb  CBOLICMBA ceomempudecKux

Queyp ona
peweruss 3a0ay  NpaKkmuyecko2o Xxapakmepa u 3a0aq  u3

opyeux obnacmetl 3HAHUU

9. BexTopbl
KOOP/MHATHI B

MPOCTPAHCTBE

OmnepupoBath Ha 0a30BOM YypOBHE IOHITHEM JEKapTOBHI
KOOPJIMHATHI B IIPOCTPAHCTBE;
HAaXOJIUTb KOOPAMHATBHl BEPUIMH Ky0a M MpPSIMOYTOJIbHOIO

napauiCJICIuIcaa

Onepupoéamv  NOHAMUAMU — 0EKAPMOBbL  KOOPOUHAMbL 8
npocmpancmee,  8eKmop, MoOylb 8eKmopd, PpaeHCmEo
8EKMOPO8, KOOPOUHAMbL 8EKMOPA, Y20l MeHCOY 8eKMOPAMU,
CKaspHOE Npou3eedeHue 8eKmopos, KOJLIUHeapHble 6eKMOopbl,
HAX00UMb pPACCMOAHUE MeHCOY O8YMS MOYKAMU, CYMMY
8EKMOPO8 U NpoU3eedeHue BeKmopa Ha YUCIO0, V20l MeHcoy
BEKMOpamMu,  CKAJAPHOE  NpouszsedeHue,  packiaovleams
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BEKMOP NO 08YM HEKOJIUHEAPHBIM BEKMOPAM,

3a0a6amev NIOCKOCMb YPAGHEHUEM 8 OeKapmosol cucmeme
KOOpOUHam;

peutamsb npocmetiuiue 3a0a4u 86edenuemM 8eKMopHo2o bazuca

10. Mcropus OnuceiBath OTJEJIbHBIE BBIIAIOINECS pe3yabTatel, | [lpedcmasnams  6K1A0  8bIOAIOWUXCS MamemMamuxos 6
MOJyYEHHBIE B XO/I€ Pa3BUTHSI MaTEMaTHUKU KaK HAyKU; passumue MamemMamury U UHbIX HAYYHbIX oOnacmetl;
MAaTeMaTHKH 3HaTh MPUMEPHI MaTEMATUYECKUX OTKPBITUM U MX aBTOPOB B | NOHUMAMb POib Mamemamuxu 6 passumuu Poccuu
CBSI3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH;
IIOHMMAThb POJIb MATEMATUKHU B pa3BuTuu Poccun
[IpuMeHsTh M3BECTHBIE METOABI NPU PELIEHUH CTAHAAPTHBIX | Mcnonv3osams  ocHoGHble  Memoobl  00KA3amenbCmad,
MaTeMaTHUeCKUX 3a]au; npoBoOUmMb 00KA3AMENLCMEO U GINOTIHAMb ONPOGEPIHCEHUE,
3aMeyaTh " XapaKTePH30BAaTh MaTeMaTHUCCKHAPUMEHAMb  OCHOBHbIE MemOoObl pPeuleHUs MamemMamudecKux
11. Meront 3aKOHOMEPHOCTH B OKPY KArOIIeH AeHCTBUTETBHOCTH; 3a0au; 5 5
NPUBOIMTb IPUMEPl MATEMaTHUECKHMX 3aKOHOMepHocTeil B OC¢06C MAMEMAMUUECKUX  3AROHOMEPHOCTE 6 NpUpooe
MATEMATHKH Xapaxkmepuzoeams Kpacomy u CO8ePULeHCINE0 OKPYIHCAIOUe20

npupojie, B TOM UHCJIE XapaKTepU3YIOUIMX KpacoTry U

OKpY)KaloIllero MHUpa M  MPOU3BEACHUI]

COBEPUICHCTBO
np

HCKYCCTBa

MUPA U npou38edeHUll UCKYCCmea,

UMeHAmMb — npocmenuiue  NPoSpaAMMHble  cpedcmeéd U
INEKMPOHHO-KOMMYHUKAYUOHHbIE  CUCMEMbl NPU  PeuleHUU
Mamemamuyeckux 3a0ay
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3. Conep:xkanue TeM yueOHOro npeamera «MatemaTuka: ajareopa u Hauajia
MaTEeMATHYeCKOr0 aHAJIU3a, reoMeTpus». ba3oBblil ypoBeHb.

3.1. Auare0pa n HaYa/1a MaTEeMATHYECKOr0 aHAIN3A.

IHoBTOpeHue. Pemenne 3a1a4 ¢ MCHOJIb30BaHUEM CBOWCTB YHCEN U CHUCTEM CUMCIIEHUS, IEIUMOCTH,
JIOJIEN Y 4acTel, MpOLIEHTOB, MOAYJIEN uncen. Pemenne 3a1ad ¢ HCIOJIb30BAHUEM CBOMCTB CTENEHEW U
KOpHEH, MHOTOWICHOB, MpPeoOpa30oBaHWi MHOTOWIEHOB W JIPOOHO-pAIMOHAIBHBIX BBIPAKCHHIA.
Pemenue 3a1a4 ¢ UCNOJIL30BaHUEM I'paLyCHOU Mepsl yriaa. Moayis 4uciia U ero cBoucraa. Pemenue
3a]a4 Ha JIB)KEHUE U COBMECTHYIO pabOTy C MOMOILBIO JIMHEHHBIX U KBaJpPaTHBIX YpaBHEHUI U UX
cucreM. Pemenue 3agad ¢ IOMOINBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOMN
MEPEMEHHOM, ¢ TpUMEHEHHEM M300paKeHUsI YHCIOBBIX MMPOMEXYTKOB. Perienue 3amad ¢
UCTIOJIb30BaHUEM 4YHCIOBBIX (YHKIMH M uX rpadukoB. Mcmonb3oBaHWe CBOWCTB M TpadUKOB

JMUHEHHBIX M KBaJPAaTHUHBIX (YHKLMH, 0OpaTHONM NpPONOPLUHOHANBHOCTH M (YHKUUH ) :\/; .

['padmyeckoe penieHue ypaBHEHU U HEPABEHCTB.
Tpuronomerpunueckasi OKpY:KHOCTb, paduannas mepa yeia. CUHYC, KOCUHYC, TAHT€HC, KOMAH2EHC
MPOU3BOJIBHOrO yria. OCHOBHOE TPUTOHOMETPHUUECKOE TOXAECTBO M CIEACTBUS M3 HEro. 3HAYCHUS

TN
TpuronoMerpuueckux (Gynkumit aus yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, g, Z,—, 5 pan).
DOopMYNIbL CONHCEHUS MPUSOHOMEMPUYECKUX QyHKyull, opmynsl npueedenus, Gopmynst 080UHO20

apeymenma.

Hyan ¢pyHkuuu, npoMe:KyTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTBL. Hanbornbiiee 1 HauMeHbllee
3HayeHue GQyHkuuu. Ilepmoguueckne ¢yHKuuu. YeTHOCTh M HedeTHOCTh (yHKIMA. CroowcHbie
dynxyuu.

Tpuronomerpuueckne GyHKnuM ) =COSX,y =sinx,y =tgx. @yuxyus Y =Ctgx. CpoiicTa 1
rpaMKy TPUTOHOMETPHUECKUX (PYHKIMH. APKKOCHHYC, apKCUHYC, apKTAHT€HC YuCla. ApKKomanzeHc
yucaa.

IIpocreiilmine TPUroHOMeTpHYeCKHe YpaBHeHMA. PelleHue TPUTOHOMETPUYECKUX YpaBHEHUH.
Obpamuvie mpueconomempuyeckue @yHKyuu, ux ceovicmea u epaguxu. Pewenue npocmetiwiux
MPUSOHOMEMPUUECKUX HEPABEHCME.

CreneHb ¢ AeiicTBUTEBLHBIM NOKA3aTe1eM, CBOHCTBA CTENEeHM.

IIpocreiimme noka3zaTejbHble YypaBHeHHsI U HepaBeHcTBa. [Toka3arenbHas QyHKIMS U €€ CBOHCTBA
U TpaduK.

Jlorapugm umciaa, cpoiictBa Jorapudma. J[lecstuuneiii norapudpm. Yucio e. HamypanvHulii
noeapugm. TlpeoOpazoBanme norapudmMuieckux BblpakeHuil. JlorapugmMuyeckue ypaBHeHUS H
HepaBeHcTBa. Jlorapupmudeckas GyHKIUS U €e CBOWCTBA U IpaduK.

Crenennasi pyHKIMS U ee cBoiicTBa M rpaduk. MppannonansHble ypaBHEHUs. Memoo unmepeanos
o peutenus nepasencms. llpeobpazosanus epaguxos GyHkyuil: cosue 0016 KOOPOUHAMHBIX OCel,
pacmsadicenue u cocamue, OmpadceHue OmHOCUMeNbHO KOOpOuHamuvlx ocel. I paguueckue memoonl
pewienus ypasHenuti u HepaseHcms. Pewenue ypaenenuii u nepagencms, cooepicaumjux nepemeHmyro
noo 3Hakom mooyas. Cucmemvl NOKA3AMENbHBIX, N02APUPMULECKUX U UPPAYUOHATLHBIX YPAGHEHUI.
Cucmembl noxkazamenvHulx, lo2apupmuyeckux nepagencms. Bzaumno oopammuvie ¢pynxyuu. I paguxu
83AUMHO 0OPAMHBIX QYHKYUU. YpasHenus, cucmemvl ypagHeHull ¢ napamempom.

IIpousBonnasi ¢pynknmum B Touke. KacarenbHas k rpaduky QyHkuun. I'eomerpuyeckuii u
¢usnueckuit  cmbicn  mpousBogHOM.  [IpomsBomHbie  sneMeHTapHbIX — GyHKUMWA.  [Ipasuna
oughghepenyuposanus. Bmopas npouzeoonas, ee ceomempuueckuti u ¢usuyeckuti cmoica. Ilonstue o
HeTIpephIBHBIX (YHKIHMAX. TOYkM »SKcTpemyma (MakcuMymMa ©W MHHHMyMa). MccienoBanue
3JIEMEHTApHBIX (YHKIMHA Ha TOUKU HKCTpEeMyMa, HauOoJblllee U HauMEHbIlee 3HaU€HUE C MOMOILBIO
npou3BOMHOU. [locmpoenue epaghuxkoé @yukyuu ¢ NOMOWbIO  NPOU3BoOHbIX. IIpumenenue
NPOU3BOOHOU NPU peuleHUU 3a0au.

IMepBoobpa3uasn. [lepsoobpasnvie snemenmapuvix Gyukyui. Ilnowads KpusoruHeluHol mpaneyuu.
@opmyna Heromona-Jlenonuya. Onpedenennviii unmezpan. Boiuucienue niowadei niockux gueyp u
06veM06 mein 6paujerHust ¢ NOMOWbIO UHMe2Pald.
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3.2. I'eomerpus.

IloBTOpenue. Pemenue 3agay Cc NpPUMEHEHHEM CBOWCTB (UIyp Ha IUIOCKOCTH. 3ajJauyd Ha
JI0Ka3aTeNbCTBO U MOCTPOEHUE KOHTPIIpUMEpOB. Vcronb30BaHne B 3ajjauax MPOCTEHIINX JOTHYECKUX
npaBwil. PemeHue 3amad ¢ HMCHONB30BAaHUEM TEOPEM O TPEYrOJbHUKAX, COOTHOLIEHUH B
MPSIMOYTOJIBHBIX TPEYroJbHUKAX, (PAKTOB, CBA3aHHBIX C YETbIpEXyrosiibHHKamH. Pemenue 3amau c
UCIIOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPY)KHOCTSAMU. PeleHne 3a1au Ha ©3MEepeHHsl Ha IUIOCKOCTH,
BBIUHCJICHHE JUIMH U TUIoaaeil. Pewenue 3a0au ¢ nomMowpbio 6eKmopo8 u KOOpOUHam.

Harasinnas crepeomerpusi. Ourypsl 1 ux uzoOpaxenus (KyO, mupamuaa, npusma). OcHogHbie
nousmus cmepeomempuu u ux ceoticmsea. CeueHust Kyoa u TeTpasipa.

Touka, npsiMast ¥ INIOCKOCTh B POCTPAHCTBE, AaKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX. B3anMmHoe
pacIoIoXeHUe NPSIMbIX U IIOCKOCTEN B mpocTpancTie. IlapaniieibHOCTh NPAMBIX U IUIOCKOCTEN B
npocrpancTBe. M300pakeHue MpOCTEHIINX MPOCTPAHCTBEHHBIX (PUIYp Ha TUIOCKOCTH. PaccTosHus
MeXay pUrypaMu B MPOCTPAHCTBE.

Yrasl B npocTpancTBe. IlepneHInKyJIsIPHOCTD NPAMBIX H INIOCKOCTEH.

[Ipoekuus ¢urypsl Ha IIOCKOCTh. [Ipu3HaKM NEPNEHAUKYISIPHOCTU MPSMBIX M IJIOCKOCTEH B
npocTtpaHcTBe. Teopema o Tpex NepHeHIuKyIIpax.

Muororpannuku. [lapanmnenenunen. CBolcTBa MNPsAMOYTOJIBHOTO —Mapajienenumnena. Teopema
[Tudaropa B mpoctpanctse. Ilpusma u nupamuna. IlpaBunbHas nupamuna W NpaBWiIbHAs MPU3MA.
[Ipsimast mupamuaa. DaeMEeHTHI MPU3MbI U MUPaMUJIbl. BhlunciieHne 31eMeHTOB MPOCTPAHCTBEHHBIX
¢uryp (pedpa, IMaroHaiu, yrisl).

Tesa BpameHusi: MWIMHAP, KOHYC, cdepa u map. OCHOBHbIE CBOMCTBA MPSIMOTO KpPyTrOBOTO
IWIKMH/IPA, IPSIMOT0 KPYroBoro konyca. M3o0paxkeHue Tes BpalleHHs Ha IUIOCKOCTH. [Ipedcmasnenue
006 yceueHHOM KOHyce, CedeHus KOHyca (napaiieibHoe OCHOBAHUI0 U NPOXoosyee depe3 8epuiuny),
ceueHus YunuHopa (napainenvHo U NepneHouKyIApHO ocu), cevenus wapa. Pazeepmka yununopa u
konyca. IIlpocmetiuwiue KomOUHaYUU MHO202PAHHUKOG U Mel 6PAUJeHUS MeNHCOY CODOU.

IInomans mNOBepXHOCTH MNPAaBUIBHOW NHUPaMUAbl W MNpsAMOM mnpu3Mbl. Ilnomane noBepxHOCTH
MPSIMOTO KPyTroBOTO LIMJIMH/IPA, MPSIMOTO KPYrOoBOrO KOHyca U I11apa.

IHonsiTue 06 o0beMe. OOBEM MUPaMUABI U KOHYCA, TPU3MBI U uiuHApa. O0beM mmapa.

Ilooobnvle mena 6 npocmparcmee. COOTHOILIEHUSI MEX]y IUIOIMAISIMHU TMOBEPXHOCTEH U 0OBeMamMu
HNOJOOHBIX TEJl.

BexTopbl M KoOpAMHATHI B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YMCIIO, YToJl
MexXIy BekTopamu. KosmmHeapHble 1 KOMITJIaHApHbIE BEKTOPBl. CKasipHoe npouszsedenue eKmopos.
Teopema o pasznodiceHuu 6ekmopa no mpem HeKomnianaphvim eexkmopam. Cranaprnoe npousseoerue
6eKmopos 6 koopounamax. Ilpumenenue 6exmopos npu peweHuy 3a0ay Ha HaxoHCOeHue paccmosHull,
OnuH, naowaoei u ob6vemos. [leudcenus 6 npocmpancmee: napaiielbHblii NepeHoc, YEeHMpPanibHAsl
CUMMEMPUs, CUMMempUs OMHOCUmenbHo niockocmu, nogopom. Ceolicmea oeudicenutl. Ilpumenenue
O0BUDICEHUl NpU peweHuu 3a0ay. YpasHenue NIOCKOCMU 6 npocmpancmee. Ypaenenue cghepol 6
npocmparcmee. Popmyna 0ns bIYUCIEHUSL PACCMOAHUSL MENCOY MOUKAMU 8 NPOCMPAHCMEe.

3.3 BeposiTHOCTB U cTaTHcTHKA. PadoTa ¢ naHHBIMM.

IloBTOpenune. Pemenne 3amady Ha TabnuuHOe M Trpaduyeckoe MPEACTaBICHHE JIaHHBIX.
Hcnonp30BaHne CBOWCTB W XapaKTEPUCTHK YHCJIOBBIX HAOOPOB: CpEeAHMX, HAUOOJBIIETO |
HAUMEHBIIIETO 3HAYCHUS, pa3Maxa, Oucnepcull.

Pewenue 3a0au na onpedenenue uacmomul u eepossimuocmu cobvimuil. Boluucnenue eeposmuocmeii 6
ONbLIMAX C PABHOBOZMOINCHLIMU DNEMEHMAPHLIMU Uucxooamu. Pewenue 3adau ¢ npumeHneHuem
Kombunamopuku. Pewenue 3a0au Ha evluucieHue 8epoAMHOCMEN HE3A8UCUMbBIX  COOLIMUL,
npumenenue QOpMYabl CrodHCeHUs eepoamunocmelu. Pewenue 3adau ¢ npumenenuem ouazpamm
Dinepa, oepesa seposmuocmeti, popmynvt bepnynnu.

Yenosnas eepossimnocms. Ilpasuno ymuodcenus gepoamuocmeni. Popmyna NOIHOU 8ePOSAMHOCTIU.
Juckpemnvie cnyuaiinvle 6enuyunvl U pacnpeodenenus. Hesaeucumvle cnyuatinvle enuuuHbl.
Pacnpeodenenue cymmol u npouzeedenus He3a8UCUMBIX CTYYAUHBIX 6ETUUUH.
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Mamemamuueckoe oorcudanue u oucnepcus CiyyanHou geauuunvl. Mamemamuyeckoe odcudanue u
oucnepcusi cymmuvl  cayuaunvix  eeauvun. I eomempuueckoe pacnpedenenue. bunomuanvhoe
pacnpeoeneHue u e2o c8OUCMEd.

Henpepuvisnuvie cnyuaiinvie eenuuunvl. I[lonamue o naomuocmu eeposamuocmu. Pasnomepnoe
pacnpeodeneHue.

TlokazamenvHoe pacnpedenenue, e2o napamempbi.

Ilonamue o Hopmanvuom pacnpedenenuu. I[lapamempovl nopmanvHozo pacnpedenenus. Ilpumepol
CYUAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (ROZPEUWHOCIb USMEPEHUL, POCT Yello8eKa).
Hepasencmeo Yeoviwmesa. Teopema bepuynnu. 3axon 6onvuwiux uucen. Bwibopounwviii memoo
usmepenus eepossmuocmeti. Ponb 3akoHa 6016uux uucen 8 Hayke, npupooe u ooujecmee.

Kosapuayuss osyx cayuaiinvix eenuuun. I[lowsamue o kosgpguyuenme roppenayuu. Coemecmmuoie
HaOM0O0eHUs 08YX CYYAUHBIX 8eUdUH. BoibopouHvlil Kodgguyuenm Kopperayuu.

4. TemaTuyeckoe IUIAHUPOBAHHE C YKa3aHMeM KOJHYECTBA 4YacoB, OTBOAMMBIX Ha
0CBOCHHE KAKI0H TEeMbI

MaremaTtuka: ajaredpa M Hadajla MaTeMaTH4YeCKOr0 aHAJIu3a, reomerpusi. ba3oBblii
ypoBeHb, 10 kiacc

e Temu KoauvecTBo
4acoB

1. [ToBTOpenne matepuana mo anrebpe 7 — 9 kmaccon 18

2. MHuorounensl. Anredbpandeckue ypaBHeHUs (areeopa) 20

3. BBenenne. AKCHOMBI CTEPEOMETPUH M UX CIEICTBUS (eeomempusi) 4

4. [TapannensHOCTh IPSIMBIX U TUIOCKOCTEH (eeomempust) 15

5. CreneHb ¢ IeHCTBUTENBHBIM MTOKa3aTeneM (areebpa) 14

6. Crenennas ¢pyHkuus (azeedopa) 14

7. [TepneHANMKYISIPHOCTD MPSIMBIX U TIFIOCKOCTEH (eeomempuist) 22

8. [TokazarenpHas QyHKIHS (aeedOpa) 11

9. Jlorapudgmuueckast pyHKuus (areebpa) 17

10. MHoTrorpaHHUKY (eeomempuist) 20

11. Tpuronomerpuueckue Ghopmysl (areebpa) 20

12. TpuronomeTrpudeckue ypaBHeHUs (areedpa) 20

13 [ToBTOpEeHMe Kypca anreOpbl U Haval MaTEMAaTHYECKOTO aHAIN3a, TEOMETPUH 9

' 3a 10 kiace
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Bcero yacoB (6 4. B Hepenmo u3 pacuéra 35 y4eOHBIX HEIEIb) 204
MartemaTuka: ajredpa u Hayajia MaTeMaTH4Y€CKOI0 AaHAJIN3a, FeOMeTPHS.
ba3osBblii ypoBenb, 11 kiace

KoimuecTBo
Ne Tembl
4yacoB
1. [ToBTOpenue anredpsl M Havas aHanu3a 3a kype 10 kimacca 16
2. Tpuronomerpuueckue GyHKUUU (areedpa) 12
3. BexkTopsl B ipocTpaHCcTBe (eeomempust) 6
4. [TpousBoHas U €€ reOMETPHUSCKUN CMBICT (a1eetpa) 16
3. Metoa KoopAMHAT B POCTpaHCTBE. JBrxkeHue (eeomempust) 16
6. [IpumeneHnre Mpou3BOIHON K MCCIIeIOBaHUIO GyHKINHU (aneebpa) 18
7. Hunuuap, koHyc, map (eeomempust) 16
8. [IepBooOpa3Has u unrerpan (azeedopa) 14
0. OO0BEMBI TEN (ceomempust) 16
10. | Kombunaropuka (areceopa) 10
11. | DnemMeHThI TeOpUU BEPOSTHOCTEN (areebpa) 12
12 [ToBTOpeHHe Kypca anreOpbl U HaYal MAaTEMAaTUYECKOTO aHAIN3a, TeOMETPUHU 59
" | 3a 10— 11 xnaccet
Bcero 1acoB (6 4. B Heaento u3 pacuéra 34 y4eOHbIX HEIeIN) 204

HpnMeprle TEMbI HHAUBUAYAJIbHBIX IIPOCKTOB.

ANTOpPUTMBI pelIeHUs [T0Ka3aTeNbHbIX YPABHEHUI U HEPABEHCTB.
BexTopsl: 3aueM oM Ham?
Bce 3araaxu u npumenenue byteuiku Kneina.

['eomeTpuueckue GpopMel B UcKyccTBe. ['eomerpust JlobaueBCKOro Kak nmpumep akCuOMaTHUeCKON

TEOPHH.

['pads! 1 uxX UcmoNb30BaHKE

I'padbl 1 UX IPpUMEHEHHE B APXUTEKTYpE.

EcTh 1 ¢pm3nveckuii CMBICI B IPOU3BOTHON M TEPBOOOPa3HOI?
3araaku [ukmone.

3araiouHble TpapuKu




3araouHblii MUp (paKTAIOB

3a1aun MEXaHMUYECKOr0 MPOUCXOXKACHUS (TEOMETPUS MacC, SKCTpEeMalbHbIE 331a4n).
3HaKOMCTBO C rpadamu

WuTerpai u ero npuMeHeHHe B KU3HU YeJIOBEKa.

Hcnonb3oBanue U npuMeHeHne augdepeHIanbHbIX ypaBHEHHH.
Hcnonp30BaHue MaTpull IpU PEILIEHUH 3KOHOMUUYECKHX 3aj1au.

Hccnenosanue neHTsl MEOUyca 1 €€ CBOMCTB: TOMOJIOTMYECKUM KYyphe3 WM yAUBUTEIbHOE OTKPHITHE
B MUpPE HayKu?

KommuiekcHble uncia 1 UX poJib B MaTEMaTHKE

Jluct MeGuyca - yTUBUTEIbHBIN 0OBEKT HCCIIeI0BaHUS

['eomerpuueckue Gurypsl B 1u3aiiHe TPOTYapHOH IIUTKH.

['eomeTpuyeckue Gurypsl B COBpeMEHHOM MUpPE

['eomeTpust B apXUTEKType 3aHUN U COOPYKEHUI

TpancuennentHas kpusas. Criupans Apxumena.

Cunycouga BOKpYT Hac.

MeTo KOOpAMHAT U CTPOUTENBCTBO.

ANTOpUTMBI pelIeHNs] TPUTOHOMETPUUYECKHUX HEPABEHCTB.

ANTOPUTMBI pELICHNUs TPUTOHOMETPUUECKHUX YPAaBHEHUM U CUCTEM YPaBHEHHI.
Benukne MaTeMaTHKH IPEBHOCTU

Benukoe nckycctBo u xku3Hb [xxeponamo Kapnaso.

I'eomeTpryeckue MOJENHN B €CTECTBO3HAHUU.

I'eomerpus EBknnza kak nepBas Hay4Hasi CUCTEMA.

['eometpus Jlo6aueBckoro

I'eomeTpuss MHOTOrpaHHUKOB

['paduueckuii MeTO pelieHus] TPUTOHOMETPHUYECKUX YPAaBHEHUN U HEPABEHCTB.
I'paduueckuii moaXo/ K pelIeHHI0 HEKOTOPBIX TPUTOHOMETPUYECKUX YPABHEHUI.
['paduxu snemMeHTapHbIX QYHKIMIA B pUCYHKaX

JnodaHTOBBI ypaBHEHUS.

3araaxy NUpaMubl

3arajiounbie TpapUKH TPUTOHOMETPHUYECKUX (DYHKIIHH.

3amaun Ha TPOU3BOAHYIO.

3amMeuarenbHble HEPAaBEHCTBA, UX 000CHOBaHME U IPUMEHEHHE.

Benukue MaTeMaTUKK U UX BEJIMKHE TEOPEMBI.

3aMeuaTeNIbHbIE MATEMAaTHUYECKHE KPUBBIE: PO3BI U CITUPAIIH.

3os0Tas nponopuus

W3mepenne BHICOTHI 37JaHHsI HEOOBIYHBIM CIIOCOOOM

MHoronukas CMMMETPHS B OKPYKaIOLIEM HAC MUDPE

[TapkeTbl, MO3auka U MaTeMaTuueckuii Mmup Mapuyca Duiepa

Onnuric.

Jlorapugmsl BOKpyT Hac

[Toctpoenue rpadukoB GyHKIHIA, COAEPKALIIX MOTYIIb
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