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IHosicHuTEABLHAA 3AIINCKA

PabGouass mporpamma no Maremaruke: anredpa M Hayajga MaTEMaTUYECKOTO
ananuza, reometpus 10-11 kmacc (0a30BbIi ypOBEHb) COCTaBji€Ha B
COOTBETCTBUH C:

1.denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CPETHETO
oOmero odpa3oBanusi, yrBepka€HHbIM [Ipukazom Munobpuayku PO ot 17 mas
2012 roma Ne 413 (¢ wuw3MeHEHMSMH H JomodHeHusMu oT 29.12.2014
31.12.2015, 29.07.2017),

2. IlpumepHoii OCHOBHOM 00pa30BaTENBHOM MpOrpamMMoON CpeaHero oOIIero
oOpaszoBaHusi, 0A00pEeHHON pemieHueM deaepanbHOro y4eOHO-METOAMYECKOTr0o
o0beIMHEeHUS 10 001IeMy oOpa3zoBaHuio (mpoTtokosi oT 28 utons 2016 r. No
2/16-3)

3. OcHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl CpeHero o0IIero oopa3oBaHUS
MOY COIII Ne 6 r. Mapkca

4. ABTopckoit mporpaMmbl «MatemaTuka: aarebpa v Hadaja MaTeMaTHIECKOTO
aHanuza, reometpusi 10-11 kmacc» mon penakuumeir T.A. Bypmuctposa, M.:
«ITpocsemienue», 2016r.

PaGouass mnporpamma KOHKpPETH3UPYET COAEpKaHUE TMPEIMETHBIX TEM
o0pa3oBaTeILHOTO CTaHJIapTa, MaéT pacrhpejeiecHue y4eOHBIX 4YacoB IO
paznenam u TemaM. OCYIIECTBISIETCSI HA OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
MOJIX0/1a.

10 xnacc. 35 wenenn. 140 vacos.

Anrebpa v Hayajga MaTeMaTHYECKOr0 aHaJK3a.

Bcero 87,5 yaca; B Hexgemo 2,5 ygaca.

I'eomeTpus. Beero 52,5 yacos; B Henenmto 1,5 gaca.

11 xnacc. 34 uenenu. 136 yacos.

Anrebpa u HayaJla MaTeMaTUYeCcKoro ananusa. Bcero 85 yacos; B Henento 2,5
Jaca.

I'eomertpus. Beero 51 yac; B Henento 1,5 vaca.

B ocHOBy Hacrosimeil mporpaMMbl  TOJIOKEHBI — ME€IaroruYecKkue |
TUIAKTUYECKUE TPUHIMIBI (JIMYHOCTHO OPHUEHTUPOBAHHBIC, KYJIBTYPHO -
OpUEHTHPOBAHHBIE; AEATEILHOCTHO - OPUEHTUPOBAHHBIE U T.[.) BapUaTUBHOIO
pa3BuBaroniero oOpa3oBaHUsl, U COBPEMEHHBIE JTUIAKTHUKO-TICUXOJIOTUYECKUE
TEHACHIINHN, CBSI3aHHBIE C BapUATHUBHBIM DPAa3BUBAIONINM OOpa3oBaHUEM U
tpeboBanusamu OI'OC.

JIMYHOCTHO OPUEHTHUPOBAHHBIC TPUHIIUIIBI: TIPUHIIAI ATTUBHOCTH; TTPUHITUTI
Pa3BUTHS; IPUHIAT KOM(POPTHOCTH MpoIiecca 0OyIeHHUS.

KynbTypHO - OpHMEHTHpPOBAaHHBIC TPHUHIIMIBI. MPUHIUI TETOCTHON KapTHHBI
MHUpa; TPUHIMI  IEJIOCTHOCTH  COIepKaHuWs  0Opa3OBaHUS,  MPUHIIMII
CUCTEMATUYHOCTH; TPHUHIIUI CMBICIOBOTO OTHOIIECHUS K MHpPY; TMPUHIINAI
OPUEHTUPOBOYHOW (YHKIMHM 3HAHWA, TPHUHIIMI OMOPHl HA KYyJIbTYypy Kak
MHPOBO33PEHUE U KaK KYJIbTYPHBIN CTEPEOTHII.

JlesITeTbHOCTHO - OPUCHTHUPOBAHHBIE TPHHIMIBI: TMPUHIUN  O00ydCHUS
NEeATEeNIbHOCTHU; MPUHIIMI YIPABISIEMOTO MEepeXo/ia OT ACSATEILHOCTH B y4eOHOMU
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CUTyallUH K JEATEIbHOCTH B KM3HEHHOW CHUTyallMd; MPUHLUII MEepexoja OT
COBMECTHOM y4yeOHO-TIO3HABATEIBLHON JIESITEIBHOCTH K CaMOCTOSTEIbHOU
JEeSATENbHOCTU y4yaulerocs (3oHa OJmKalIIero pa3BUTHS); NPUHLKI ONOPHI HA
MIPOLIECCHl CIOHTAHHOIO PAa3BUTHSA; NPUHLMI (POPMUPOBAHMS MOTPEOHOCTH B
TBOPUYECTBE U YMEHUIN TBOPUYECTBA.

[Iporpamma 3agaer mepeyeHb BOMPOCOB, KOTOPbIE MOMAJIEKAT 005S3aTeIbHOMY
M3YYEHHUIO Ha YpOBHE cpenHero oduiero oOpa3zoBaHusa. OHa Tak e SBISETCS
JIOTUYECKUM TPOAOJIKEHUEM Kypca MaTE€MaTUKU OCHOBHOM IIKOJIBI (IPUHIUIT
npeeMCcTBeHHOCTH). [Iporpamma mo3BoiisieT obecnednBaTh GOPMHUPOBAHUE KaK
MPEIMETHBIX YMEHUHN, TaK U YHUBEPCAIbHBIX YUEOHBIX NEHCTBUN IIKOJIBHUKOB;
nporpaMma MO3BOJISIET  00OecrneyuBaTh JOCTHXKEHHME IeJied B HalpaBlIEHUU
JUYHOCTHOTO PA3BUTHSA, B METANPEIMETHOM HANpPABICHUH M TPEAMETHOM
HaIpaBJICHUH.

OOyuyeHne MareMaThke Ha 0a30BOM YPOBHE HAIPABJICHO Ha JIOCTHXKCHHEC
CIEIYIOIIMX LeJei:

B HANIPaBJIEHUH JJUYHOCTHOTO PAa3BUTHS.

(dbopMHUpOBaHUE TIPEICTABIICHUA O MaTeMaTHKE KaK YacTH OOIIEYEeIIOBEUCCKON
KyJIbTYpPhl, O 3HAUYMMOCTH MaTEMaTUKH B PAa3BUTHH I[HUBWIM3AIUU |
COBPEMEHHOI'0 00IIIECTBA;

pPa3BUTHE JIOTHYECKOTO W KPUTHYECKOTO MBIIUICHUS, KYJbTYpPhl pEUH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

dbopMHUpOBaHUE  HHTEJUIEKTYyaJIbHOM  YECTHOCTM M OOBEKTHBHOCTH,
CIIOCOOHOCTH K TPEOJ0JICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBHITEKAIOIMIUX W3
OOBIZICHHOTO OIIBITA;

BOCIIMTaHUE  KA4yecTB  JIMYHOCTH,  OOECIEUMBAIOIIUX  COLUAIBHYIO
MOOMIIBHOCTH, CIIOCOOHOCTh MPUHUMATh CAMOCTOATEIbHbBIE PEIICHNUS;

dbopMHUpOBaHUE KA4eCTB MBINUICHUS, HEOOXOAMMBIX [UIs aJanTaliyd B
COBpPEMEHHOM MH(POPMAITMOHHOM OOIIIECTBE;

pa3BUTHE HHTEpECa K MAaTeMAaTHUYECKOMY TBOPYECTBY M MAaTEMaTHYECKHUX
CIIOCOOHOCTEI;

B MeTanpeAMeTHOM HANPABJIEHUU:

dbopMupoBaHUE TIPEICTABICHUN O MaTEMAaTHUKE KaK 4acTH OOIIEeYeTIOBEUECKON
KyJIbTYyphl, O 3HAYMMOCTA MATEMAaTUKH B PA3BUTHUH [UBWIM3AIUU W
COBpPEMEHHOI0 O0IIIECTBA;

pa3BHUTHE TMPEACTABICHUA O MaTeMaTUKe Kak (opMe ONMUCAHUS U METOJE
MO3HAHUSA JICUCTBUTEIBHOCTH, CO3[aHWE YCJIOBHM IS  TPHOOPETCHHS
MEPBOHAYATILHOTO OIBITA MATEMATHIECKOTO MOICIIUPOBAHMUS;

dbopMupoBaHue OOMMX CHOCOOOB  MHTEIUIEKTYaIbHOW  JEATEIbHOCTH,
XapaKTepHBIX MJIi MAaTeMAaTHKH W SIBISIONIUXCS OCHOBOW TIO3HABATEIHHOM
KyJbTYPBI, 3HAUUMOM IS PA3IMIHBIX Cep YeTOBEYECKON NeITeTbHOCTH;

B MIpeIMEeTHOM HANpPABJIECHNH:

OBJIaJICHNE MAaTEeMATHYCCKUMHU 3HAHUSMU M YMEHHUSIMH, HEOOXOTUMBIMU IS
WCIIOJIb30BAaHUSI B TIOBCEJHEBHOW JKM3HM U OOCCIEYCHHS BO3MOXHOCTH
YCTEIITHOTO MPOAOHKCHHUS 00pa30BaHUs MO CHEIUATBHOCTSAM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCITOJIb30BAaHUEM MaTEMaTHKH,



JIns pa3BUTHSL MBINUICHUS, HWCIOJIb30BaHUS B TIOBCEJHEBHOM JKH3HU W
oOecrieyeHUs] BO3MOXKHOCTH YCIICIIHOTO TPOJOJDKEHUS 00pa3oBaHUs IO
CIIEUATIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HUCIIOJIb30BAHUEM MATEMaTUKH.

Hoctwxkenuto nened  mnporpaMmbl  oOydeHuss OyAer  crmocoOCTBOBAaTh
HCIIOJIb30BaHUE COBPEMEHHBIX HMHHOBAIITMOHHBIX TEXHOJIOTHM:

-TexHoJsiorust ypoBHEBOM nuddepeHmanum o0ydeHus

- TexHnonorus npo6JIeMHO-PA3BUBAOIIETO 00YUEHUS

- 310poBhe-cOeperaroIIre TEXHOIOTUH

- TexHonoruu cOTpyIHNYECTBA

- UrpoBsle Te€XHOIOTNA

- [IpoexTHas TeXHOIOTrUs

- udopmarinoHHbIe TEXHOJIOTHH.

Jlns peanu3anuu MporpaMMHOTO COAEPKaHUS UCTIONB3YIOTCs Y MK:

1. Anrebpa u Havasia matemMathueckoro aHaimsa. 10 kjmacc: y4eOHUK s
o011e00pazoBaTeIbHBIX YUPEeXKICHUM: 6a30BbIi U MPoPuiIbHbIN ypoBHH/, FO.M.
Konsarun, M.B. TxaueBa, H.E. ®&noposa, M.W. Illabynun; non pen. A.b.
Kwxuenko. - 2-e uza.- M.: [Ipocsemienue, 2016

2. JlunakTuueckue mMarepuaibl 1o aiaredpe u HavyanaMm aHanusa ans 10 ximacca
o01eo0pa3oBarenbHbIX yupexaenuii. Aptropbl: M.U. 1llabynun, M.B. Tkauéna,
H.E. ®¢enopoaa, P.I'. I'azapsin. Mockaa. [Ipocsenienne.2009

3. lumaktudyeckue martepuanbl MO ainredbpe W HavyajlaM MaTeMaTH4YeCKOTO
ananmmza ans 10 kimacca 0011e00pa3oBaTeNbHBIX YUPEXKIACHUM: MPO(YUIbHBINA
ypoBeHb ABTopbl: M.U. Illabynun, M.B. TkauéBa, H.E. ®d¢nopoma, O.H.
Jlobposa. Mockaa. [Ipocsenienne.2008

4. Kuura nns yaurens. U3ydenue anreOpsl 1 Hayaa MaTeMaTHYeCKOro aHallu3a
B 10 «xmacce. Astopsl: H.E. ®c¢mopoa, M.B. TkaueBa. Mockaa.
ITpocsenienue.2014

5. Anrebpa u Havasla mMaTeMaThyeckoro aHaimsa. 11 kimacc: ydeOHUK IS
001e00pa3oBaTeNbHBIX YUpPESKACHUN: 0a30BbI U TpomIbHbIN ypoBHK/, FO.M.
Komsarun, M.B. TkaueBa, H.E. ®&noposa, M.W. Illabynun; mox pen. A.b.
Kwxuenko. - 2-e uza.- M.: [Ipocsemnienue, 2016

6.lunakTuyeckue Marepuanibl o ajaredpe W HavanaMm ananusa ais 11 kimacca
obmeoOpa3oBarenbHBIX yupexkaeHui. ABTopbl: M.W. Ilabynun, M.B. Tkau¢sa,
H.E. ®¢noposa, P.I'. I'azapan. Mocksa. [Ipocsenienune.2009

7. lupakTudyeckue MaTepHaibl Mo ainredpe W HadajlaM MaTeMaTH4eCKOro
aHamm3a s 11 xmacca 00mieoOpa3oBaTeNbHBIX YUPEXKICHUM: MPO(UIBHBIN
ypoBenb ABTopbl: M.U. Illabynun, M.B. Txauea, H.E. ®¢mopoma, O.H.
JlobpoBa. Mockaa. IIpocsemnienne.2008

8. Kaura nns yunrens. M3ydenne anreOpsl 1 Hadaja MaTeMaTHYECKOTO aHaIA3a
B 11 «kmacce. Asmropei: H.E. ®c¢mopoBa, M.B. TkaueBa. Mockaa.
[Ipoceemenue.2014

9. 'eometpus: 10— 11 xn. yueOHUK s 001me00pa3oBaTeIbHBIX YIPEIKICHUMN:
6a3zoBbii U mpoduiabHbii ypoBHu / JI. C. AtanacsH, B. @. byrysos, C. b.
Kanomues u np. — M.: [Ipoceemenue, 2015.

®opmMbl OpraHu3aluu yueOHOTO Mpolecca:

WHIUBUyaIIbHEIE,



IPYIIOBbIE,

(poHTaNIbHBIE.

B cucteme ypoKOB BBIAENSAIOTCS CIEAYIOIINE BUIBIL:

Ypok-nexyusa. llpennonaratorcsi COBMECTHBIE YCHUIINS YUNUTENS U YYCHUKOB JUIS
pemieHust oOuiell mpoOieMHON Mo3HaBaTenbHOM 3amaur. Ha TakoM ypoke
UCIIOJIb3YETCS IEMOHCTPALIMOHHBINA MaTepHUall Ha KOMIbIOTEPE, pa3pabOTaHHbIN
YUHUTENIEM WIH YYEHUKAMU, MYJIbTUMEIUINHBIE TPOIYKTHI, MHTEPAKTHUBHAS

JOCKaA.

Vpok-npakmuxym. Ha ypoke yuamuecss paOOTalOT HaJ Ppa3TUYHBIMU
3aIaHUSIMA B 3aBUCUMOCTH OT CBOEH IMOJTOTOBICHHOCTH. Buabl paboT MoOryr
OBITh CaMbIMH pa3HBIMHU: MHCHMEHHBIC HCCIEIOBAHUS, PEIICHUE Pa3TUYHBIX
3a/1a4, TMPAKTUYECKOE TMPUMEHEHUE pa3IMYHbIX METOJIOB pelIeHus 3ajad,
WHTEpaKTUBHbIE ypoku. KoMIblOTep Ha TaKUX YpPOKaX HCMOJB3YeTCs Kak
AIIEKTPOHHBIN KaJbKYJIATOP,

TPEHAXKEP YCTHOTO CHeTa, BUPTyalbHas JabopaTopus, HICTOYHUK CIPABOYHOM
uH(OpMaIIH.

Vpox-uccnedosanue. Ha ypoke yuaimiuecs pemarT MNpoOJeMHYI0 3aaady
UCCJIEA0BATEIBCKOTO XapaKTepa AaHAIUTHYECKUM METOAOM M C IOMOIIbIO
KOMITBIOTEpA C UCIIOJIb30BAHUEM PA3JIMUHBIX JabOpaTOpuil.

Kombunupogannwviii ypok mpeanoyiaraeT BbINIOJHEHWE paboT M 3aJaHui
pa3HOro BUAA.

Vpok—uecpa. Ha ocHOBe WIpoBOM AEATEIBHOCTH yYalllUecs MO3HAIOT HOBOE,
3aKpeIIAIOT U3YYeHHOE, 0TpabaThIBAIOT pa3InuHbIe YdeOHbIE HABBIKU.

Vpox pewenus 3adau. BpipabaThIBalOTCS y Y4YaIIUXCS YMEHHS W HaBBIKH
peleHus 3amad Ha ypoBHe 0a30BOM M TPOJABHHYTOW MOJATOTOBKE. JIH0OOM
yUYAIIUNCS MOXET HCIOJIb30BaTh KOMITBIOTEPHYIO MH(OPMAIMOHHYIO 0a3y o
METOJIaM pEeLICHUS Pa3IUYHbIX 3314, 10 CBOWCTBAM JJIEMEHTAPHBIX PYHKIUN 1
T.J.

Vpox-mecm. TectupoBaHue NTPOBOIUTCS C IIEJIbIO JTUATHOCTHKU TPOOEIIOB
3HAHWM, KOHTPOJS YpPOBHA OOYYEHHOCTH Y4YaIlllUXCS, TPEHHUPOBKH TEXHHUKE
TeCTUpOBaHUs. TecThl MmpennararoTcs Kak B IEYaTHOM, TaK M B AJIEKTPOHHOM
BapUaHTe.

Vpok-3auem. YCTHBII W TNHCBMEHHBIM ONPOC OOy4YAIOMIUMXCS [0 3apaHee
COCTaBJIEHHBIM BONPOCAM, a TAKXKE€ pEIICHUE 3a7ady pPa3HOro YpPOBHS IO
W3y4YEHHOU TEME.

Vpox - camocmosamenvnas paboma. llpennararoTcsi pasHbIE  BHIBI
CaMOCTOSITEIILHBIX pa0oT.

Vpoxk - koumponvnas paboma.

Dopmvl KOHMPONAL:

CaMOCTOATEIbHbIE pa0OoThI-12

KOHTPOJIbHBIE paOOThI- /

TECThI- /

Hacrosmas pabouasi mporpaMma Kypca MaT€MaTHKU SIBJISIETCS aApeCOBaHHOM
Uit OOydYaromIMXCsl CPEIHEW IIKOJbI, HE HCHBITHIBABIIUX CEPbE3HBIX
3aTPYJHEHUN NMPU U3YYCHUU TMPEABIIYIIEr0 YPOBHS 00yUEHHUS.

Cpok peanuzanuu nporpammsl 2020-2022rr.



Ilnanupyembie mpeAMeTHbIC Pe3yIbTAaThl OCBOCHHUS Kypca

Paznen BbInycKHUK HAY4YUTCS BhINyCKHUK MOJYYUT BO3MOKHOCTH
HAYYHUThCS
Dnemenm | OnepupoBaTh HA 0A30BOM YPOBHE OnepupoBaTh NOHITHSMU: KOHEYHOE
ol MOHATUSMH: KOHEYHOE MHOXECTBO, 3JIEMEHT | MHOECTBO, 3JIEMEHT MHO>KECTBA,
meopuu MHOYECTBA, MTOJAMHOXKECTBO, IEPECEUCHUE U | TTOJAMHOXKECTBO, IEPECEUCHUE U
MHOMCcec | OOBSTMHCHHE MHOYKECTB, YHCIIOBBIC 00bEIMHEHNE MHOYECTB, YMCIIOBBIC
meu MHOY>ECTBA Ha KOOPAWHATHOM IIPSIMOI, MHOECTBA Ha KOOPAMHATHOM IIPSIMOM,
Mmamema | OTPE30K, MUHTEPBAJI; OTpPE30K, HHTEPBAJI, TOJTYUHTEPBA,
muuecko | ONEpUPOBATH HA 0A30BOM YPOBHE MIPOMEKYTOK C BBIKOJIOTOM TOYKOM,
Il 102uKu | TIOHATUSIMU: YTBEPXKJCHUE, OTPUIIAHNE rpadudeckoe mpeICTaBIeHe MHOXKECTB Ha
YTBEPKICHHSI, ICTUHHBIC U JIOKHBIE KOOPJMHATHOMU TIJIOCKOCTH;
YTBEPKICHHS, IPUUKHA, CIEICTBUE, YACTHBIM| ONEpUPOBATh MOHITHSIMU: YTBEPKICHUE,
citydail oOLIero yTBep:kIeHus, OTpPHIIAHHUE YTBEPKJICHUS, ICTUHHBIC U
KOHTPIIPUMED; JIO’)KHBIC YTBEPKICHHUS, IPUINHA,
HaXOJUTh MepeceueHue U 00beIMHEHNUE IBYX| CJEICTBUE, YACTHBIN caydail 001ero
MHOYECTB, MTPEJACTABJICHHBIX Tpa)UUECKN HA | YTBEPXKIACHUS, KOHTPIIPUMED;
YHUCJIOBOU MPSIMOM; [IPOBEPATH PUHAJICKHOCTD HIEMEHTA
CTPOUTH HA YUCIIOBOU MPSAMOMN MHOJKECTBY;
MO IMHOKECTBO YHCIIOBOTO MHOYKECTBA, HaXOJIUTh MepecedeHre U 00beIMHEHNE
3a/TaHHOE MPOCTEUIIINMH YCIIOBHUSIMHU; MHOECTB, B TOM YHCJIE TIPEICTABICHHBIX
pacro3HaBaTh JIOKHBIE YTBEP)KICHHUSI, rpadu4ecKy Ha YUCIOBOW MIPSMOU U Ha
OLIMOKYU B PACCYyKICHUSIX, B TOM YHCJIE€ | KOOPJAMHATHOM IIOCKOCTH;
C UCIOJIB30BAaHUEM KOHTPIIPUMEPOB. IIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYNKIACHUS
B nosceonesnou scuznu u npu uzyyeHuu U1 000CHOBAHUSI HICTUHHOCTH
Opyeux npeomemos: YTBEPKJICHUM.
- WCIIOJIb30BATh YUCIIOBbIE MHOKECTBA
Ha KOOPJAUHATHOM MPSIMOM ISl OTTUCAHUS B moBceHeBHOM XKU3HU U TIPH U3yYECHUH
peanbHBIX MTPOLIECCOB U SIBJICHUI; JPYrUX MPEIMETOB:
— IPOBOJUTH JIOTHYECKUE PACCYKACHUA HCIIOJIB30BaTh YMCJIOBBIC MHOXKCCTBA Ha
B CUTYyallUsIX TOBCEIHEBHON KHU3HH KOOPJMHATHOM MPSIMOI U HA KOOPAMHATHOM
IJIOCKOCTH JUJIS1 OITMCAHUs PEATIbHBIX
MIPOLIECCOB U SIBJICHUIA;
IIPOBOJIUTH JI0OKA3aTEJIbHbIE PACCYXKICHUS
B CUTYyalUsIX OBCEAHEBHOM )KU3HU, IPU
pElIeHNH 3a]a4 U3 JPYrux nNpeMeTOB
Yucna u OnepupoBaTh Ha 6a30BOM YpOBHE CB0OOIHO OTIEPUPOBATH MOHATHAMHU:
6blpajicen | MOHATUSAMU: LIEJIO€ YUCIIO, ACIMMOCTh YUCEN, [1€JI0€ YHUCIIO, AETUMOCTh YHCEll,
us 0OBIKHOBEHHAs APOOb, NeCATUYHAS IpOOb,  (OOBIKHOBEHHAS APOOb, NECATHUYHAS IPOOb,

panMoHaIbHOE YUCIIO0, MPUOIINKEHHOE
3HAUEHUE YNCIIA, 4aCThb, OIS, OTHOLICHUE,
IIPOLIEHT, MOBBIIIEHUE U IOHW)KEHNUE Ha
3aJJaHHOE YHUCIIO MTPOLIEHTOB, MacIlTab;

OIIepHpOBATH Ha 6a30BOM YpOBHE
MOHATUSAMMU: JIorapu(M Yucia,
TPUTOHOMETPHUUECKAsE OKPYKHOCTb,
rpajycHas Mepa yria, BelTu4rHa yria,
3aJIaHHOTO TOYKOW HA TPUTOHOMETPUYECKOU
OKPY>KHOCTH, CHHYC, KOCUHYC, TAHT'€HC U
KOTaHI'€HC YIJIOB, UMEIOLINX IIPOU3BOJIBHYIO
BEJIMYHHY;

palMoHaIbHOE YUCIIO, IPUOIMKEHHOE
3HAYEHHUE YUCIIA, 4aCTh, J0JIs1, OTHOLICHHE,
IIPOLIEHT, MOBBIIIEHUE U IOHW)KEHNUE Ha
3aJJaHHOE YHUCIIO MIPOIIEHTOB, MacIITab;
PUBOAUTE MPUMEPBI YUCEN C 3aJJaHHBIMU
CBOMCTBaMH JIEIUMOCTH;

ONEepUPOBATH MOHATHAMMU: JOTApUPM
4KCIIa, TPUTOHOMETPUYECKASI OKPYKHOCTb,
paauaHHas ¥ rpagycHas Mepa yria,
BEJIMYMHA yIJIa, 33J]aHHOTO TOYKOM Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC,

KOCUHYC, TAHI'CHC Y KOTAHI'CHC YT'JIOB,




BBITIOJTHATE apu(METHUECKHE EHCTBUS C
LEIBIMU ¥ PaLlMOHAJIBHBIMM YMCIIAMU;

BBIIIOJIHATH HECIJIOKHBIE TPE0OPa30BAHUS
YHCJIOBBIX BBIPAXEHUM, COJIEpKALINX
CTETICHH YHCell, JIT00 KOPHU U3 YUCEI, JTHOO
JorapugMbl YUCEIT;

CpPaBHMBATh pallMOHAJIbHBIC YHCIIA MEKITY
co0oii;

OILICHUBATh U CPABHUBATH C
palOHaIbHBIMU YMCJIAMU 3HAYEHHUS LENbIX
CTENEeHEeN Yucell, KOpHEH HaTypalbHON
CTENEHU U3 YUCEIL, JJIOrapu(MOB YHCEN B
MIPOCTHIX CIIydasix;

n300paxkaTh TOYKAMU Ha YUCJIOBOM MPsMO
L[eJble ¥ pallMOHAJIbHBIE YHCIIA,

n300paxkaThb TOYKAMU Ha YUCJIOBOM MPsIMOM
LeJble CTETNIeHU YKCell, KOPHU HaTypajIbHOU
CTETEHU U3 YHUCEI, JJIorapu(Mbl YUCeN B
MPOCTBIX CIIy4asix;

BBITIOJIHATH HECIJIOKHBIE TPE0Opa30BaHUS
LETBIX U APOOHO-pAIMOHATHHBIX OYKBEHHBIX
BBIpAKEHUM,

BBIPa)KaTh B MPOCTEHUIINX CITydasx U3
PaBEHCTBA OJIHY IEPEMEHHYIO Yepe3 APYrue;
BBIYHCIIATH B MPOCTHIX CIyYasiX 3HAYCHUS

YHUCIOBBIX M OYKBEHHBIX BBIPaKEHUH,
OCYILECTBIISASI HEOOXOIUMBbIE NTOACTAaHOBKH U
npeoOpa3oBaHus;

n300pakaTh CXeMaTUYECKU YroJl, BEIMYUHA
KOTOPOT'O BBIpa’K€Ha B IPaaycax;

OLICHUBATh 3HAKHU CUHYCA, KOCHUHYCA,
TaHIe€HCa, KOTAHI'€HCA KOHKPETHBIX YIJIOB.

B nosceonesroii scuznu u npu uzyuenuu
Opyeux yueOHbvlX NpeomMemos:

BBITIOJIHATH BBIUUCIICHUS [IPH PELICHUN
3aJ1a4 MPaKTUYECKOTo XapakTepa,

BBITIOJIHATH IPAKTUYECKUE PACUETHI C
HCI0JIb30BAHUEM TPU HEOOXOTUMOCTH
CIPAaBOYHBIX MAaTEPHAIIOB U
BBIYHCIIUTENBHBIX YCTPOUCTB;

COOTHOCHTH pPealibHbIe BETUUHHBI,
XapaKTePUCTUKU O0BEKTOB OKPYKAIOIIETO
MHpa ¢ UX KOHKPETHBIMH YHCIIOBBIMH
3HAYCHUSIMU;

WCII0JIb30BAaTh METOIbI OKPYTTICHUS,
MPUOTMHKEHUS U IPUKHUIKH TPU PelIeHUH
MPAKTUYECKUX 33734 MOBCETHEBHOMN JKU3HU

MMEIOLIUX [TPOU3BOJIBHYIO BEIMYHUHY, YHCIa
e m;

BBITIOJIHATH apu(pMeTUYECKHEe IeHCTBUS,
coueTas yCTHBIC M MUCbMEHHBIE TPUEMBI,
NpUMEHSS IPH He0OXO0AMMOCTH
BBIYHMCIIUTENBHBIE YCTPOUCTBA;

HAXOJMTb 3HAUEHUS KOPHS HaTypaJlbHON
CTETIEHH, CTENIEHU C PallMOHAIbHBIM
roxasaresem, Jorapudma, HCIOIb3ys IPH
HE0OX0IMMOCTH BbIUUCIUTEIbHBIE
YCTPOMCTBA;

II0JIb30BAThCs OLIEHKOW U IIPUKUIKON IIPU
MPAKTUYECKUX pacyeTax;

IPOBOAMTH 10 U3BECTHBIM (hopMyJsiaM U
MpaBuiiaM IpeoOpa3oBaHusl OYKBEHHBIX
BBIPAYKEHU, BKIIIOUAIOLIUX CTEIICHU, KOPHH,
imorapru(Mbl U1 TPUTOHOMETPUUECKHE
yHKIHM;

HAXOJIUTh 3HAUCHUS YMCIIOBBIX U
OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISIS
HE00X0ANMBIE IIOACTAHOBKYU U
npeoOpa3oBaHMs;
n300paxkaTb CXEMaTHYeCKHU Yrod,
BEJIMYMHAa KOTOPOTO BBIpa)K€Ha B Trpaaycax
WM pajiiaHax;

UCMOJb30BaTh IPU PEIICHUU 3a/ad
TaOJIMYHBIE 3HAYCHMS] TPUTOHOMETPUYECKHX]
(YHKITUN YTIIOB;

BBINOJIHATH [IE€PEBOJ BEJIMYMHBI YIJIa|
M3 paJuaHHOM Mepsl B TIPaayCHYI H
00OpaTHoO.

B noBceHeBHOM KU3HU U TIPU U3YYEHUU
NpYrux y4eOHBIX MPEIMETOB:

BBITIOJIHSATH IEUCTBUS C YHCIIOBBIMU
MAHHBIMU TPU PELICHUH 3a/1a4
MPAKTHYECKOTO XapakTepa U 3ajad u3
pa3nuuHBIX o0JacTel 3HaHUHN, UCTIONb3Ys
MpU HEOOXOIMMOCTH CIIPABOYHBIE
MaTepuasbl U BEIYUCIUTEIbHBIC YCTPONUCTBA;

OIICHUBATh, CPABHUBATH U UCIIOJIb30BATh
[PU PEIICHUH TPAKTUUECKUX 3a/1a4
YHCIIOBBIC 3HAYCHUS peabHbIX BEUYHH,
KOHKPETHBIE YHCIIOBBIE XapaKTEPUCTUKH
00BEKTOB OKPYKAIOIIEr0 MUpa

Ypasnuenu
au
Hepagencm
6a

Pemate nuHeliHble ypaBHEHUS U
HEpaBEHCTBA, KBJIPATHBIC YPAaBHEHUSI,

pemaTh JorapuMUUECKUEe YpaBHEHUS BUIA
loga (bXx + ¢) = d u mpocTeiiie HepaBeHCTBA
BHIa logax<d;

pClIaTh IMOKA3AaTCIbHBIC YPABHCHUS, B4

Pemats padlnOHAJIIBHBIC, ITIOKA3aTCIILHBIC U
J'IOl"apI/I(I)MI/I‘-IeCKI/IC YpaBHCHUA b4l
HCPaBCHCTBA, HpOCTCfII.HPIC HppaluOHAJILHBIC
151 TPUTOHOMCTPUYCCKHUC YpaBHCHUA,
HCPAaBCHCTBA U UX CUCTCMBI,

HCII0JIb30BATh MCTO/IbI PCIICHU A




a_bx+c:

d (rme d MOXKHO TIPECTaBUTH B BHJIE
CTEINIEHU C OCHOBAHUEM &) U MPOCTEUIINE
HepaBeHCTBa Buaa a'<d  (rae d MOKHO
MPEICTaBUTh B BUJIE CTEIICHH C OCHOBAHUEM
a);.

MPUBOJANUTH HECKOJIBKO PUMEPOB KOPHEH
MPOCTEHUIIIETO TPUTOHOMETPUYECKOTO
YpPaBHEHUS BHJA: SINX = &, COS X = a, tgX =
a,ctgx = a, rae a — TabiuyHOe 3HaYEHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUYECKON

(byHKINH.

B noeceonesnori scuznu u npu usyuenuu
Opy2Ux npeomemos:
COCTaBJISAITh M pEIIaTh YpaBHEHUS U
CUCTEMBI YpaBHEHUN npu
HECIJIOKHBIX TMPAKTHYECKUX 33134

YPaBHEHUH: IPUBEICHUE K BULY
(IPOU3BEJICHUE PABHO HYJIIO» WM «4aCTHOE
PaBHO HYJIIO», 3aMEHA IIEPEMEHHBIX;
UCII0JIb30BATh METO/ MHTEPBAJIOB IS
PELIECHNS HEPABEHCTB;

UCTIOJIb30BaTh TpadUuecKuil MeToa |
NpUOIMIKEHHOTO PELICHUS YpaBHEHHHA WU

HEpaBEHCTB;

n300pakaTb Ha TPUTOHOMETPUYECKOU
OKPYKHOCTH MHOXECTBO peLIeHU]
IIPOCTEUILINX TPUTOHOMETPUUYECKUX]

YPaBHEHUH U HEPABEHCTB;

BBIIIOJIHATH OTOOp KOPHEW ypaBHEHUH WIIH
PEIIEHNIT HEPABEHCTB B COOTBETCTBUU C
NOTIOJTHUTEIbHBIMHU YCIIOBUSIMHU i1

pCIICHMHOTPAHNICHUSIMU.

B noBcenHEeBHOM )XU3HU U IPU U3YyYEHUN
NpYrux y4eOHBIX MPEIMETOB:

COCTaBIATh W  pemarb  ypaBHEHMS,
CUCTEMBl YpaBHEHUH M HEPABEHCTBA IpH

peleHun 3a1a4 IPYrux y4eOHBIX
MpEeIMETOB;

UCII0JIb30BaTh ypaBHEHUS U HEPABEHCTBA
ISt MOCTPOCHUS u HCCIIeIOBaHMUS]
MpPOCTEHIINX  MaTeMaTH4YeCKHX  MoJienel
pPEANbHBIX CUTyalMd WIM TPUKIAJHBIX
3ajad;

YMETb HWHTEPIPETHUPOBATh MOJIYYECHHBIN
MpyU pELIeHUH ypaBHEHUS, HEPaBEHCTBA WIIH

CUCTEMBbl  pe3yJabTaT,  OLIEHUBATh  €ro
mpaBjaonogodue B KOHTEKCTE 3aJaHHOU
pealbHOM  CUTyalldd WM  TIPUKIAIHOM
3agadn

Dynkyuu

OmnepupoBath Ha 0A30BOM YpOBHE
MOHATUSAMH: 3aBUCUMOCTb BEJIMYHMH, QYHKITHS,
ApPryMEHT W 3HaueHue (PyHKIuu, 001acTh
OTIPE/ICIICHUs] 1 MHOYKECTBO 3HAUYCHUM
(byHKIHH, rpa@uK 3aBUCUMOCTH, Tpaduk
(byHKIMY, HYTU QYHKIUU, TPOMEKYTKH
BHAKOIOCTOSIHCTBA, BO3PACTaHUE HA YUCIIOBOM
MPOMEXYTKE, yObIBAHUE HA YHCIIOBOM
MPOMEKYTKE, HAMOOJIbIIICe K HAUMCHBIIICE
BHa4YCHUE (PYHKIIUN HA YHCIIOBOM
MPOMEXYTKE, IepruoIndecKas GyHKIUS,
MEepUosI;

OIepHpOBaTh Ha 6a30BOM YpOBHE
MOHATUSAMMU: TpsAiMast U oOpaTHast
MPONOPLHOHATIBHOCTD JIMHEHHAs,
KBaJpaTH4Has, JorapudmMudeckas u
rmoka3aTenbHast QyHKIMH,
TPUTOHOMETpUYECKHE (QYHKIINY;

pacrio3HaBaTh rpauKu dJIeMEHTapHBIX
(byHKIMI: TpsAMOii U 0OpaTHOM

OnepupoBaTh MOHIATUSMU: 3aBUCHMOCTb
BETMYMH, (YHKIINS, apTYMEHT U 3HAYCHHE
(byHKIIUH, 00JIaCTh ONIPEICICHUS U
MHOECTBO 3HaueHUW (YHKIUHU, TpapuK
3aBUCUMOCTH, rpaduk GyHKIINH, HYIU
(YHKITUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pAaCTaHHE Ha YMCIOBOM IPOMEXKYTKE,
yObIBaHUE HA YHCIIOBOM ITPOMEKYTKE,
HarOOJIbIIIee U HAUMEHbIIIEE 3HAYCHUE
(YHKIIUM Ha YHCIOBOM IPOMEXKYTKE,
nepuoandeckas GyHKIMs, IEPUO, YeTHAS U
HeveTHas: QYyHKINY;

OTIEpUPOBATH MOHITUSIMU: TIpSIMAst U
oOpaTHast MPOMOPIHOHATBHOCTD, TUHEHHAS,
KBaJIpaTUyHas, JJorapupmMudeckas u
nmokasarenbHast QyHKIUH,
TPUTOHOMETpUUYECKUE (YHKIINH;

OTpeNeNaTh  3HaueHue  (QYHKIUU IO
BHAYEHUIO apryMeHTa TMpPU  Pa3ITUYHBIX
crioco0ax 3aganust PyHKIUU;

[IPONOPIMOHAIIBHOCTH, JUHEUHOM,

CTPOMTH TpapUKH U3YUYEHHBIX (QYHKIIMIA;




KBaJIpaTUYHOM, JTOTapuPMHUECKON 1
MoKa3aTeNbHON (YHKITHH,
TPUTOHOMETPUYECKHUX (PYHKITHIA;

COOTHOCHTD TPaHKH I€MEHTapHBIX
(byHKIUI: TpsAMOii U 0OpaTHOM
[MPONOPLMOHAIILHOCTH, TUHEWUHOM,
KBaJpaTHYHOM, JorapupMuIecKoi u
MOKa3aTeabHON (DYHKIIMM,
TPUTOHOMETPUUECKUX PYHKIMH C
(bopMyTaMu, KOTOPEIMH OHH 33]JaHBbI;

HAXOJUTh 10 TpaduKy NpUOIKEHHO
BHa4YeHUs (PYHKIMU B 33/IaHHBIX TOYKaX;

OTIPENIENATH IO TpauKy CBOWCTBA (PYHKIHH
(HyH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
MPOMEXYTKA MOHOTOHHOCTH, HAaOOJIbIINE U
HaUMEHBIINE 3HAUYEHUs U T.11.);

CTPOUTH 3CKM3 rpaduka GyHKINH,
YIOBJIETBOPSIOLICH NMPUBEICHHOMY HabOpy
YCIIOBHM (MMPOMEXYTKH BO3pacTaHus /
yObIBaHMsI, 3HaUeHUE (DYHKIIUU B 3aJaHHOM
TOYKE, TOYKH IKCTPEMYMOB U T.]1.).

B nosceonesnou scuznu u npu uzyyeHuu
OpyeUx npeomemos:

OTpeeNsATh Mo rpadukaM CBOHCTBA
peabHbIX IPOLECCOB U 3aBUCUMOCTEN
(HanOoJblINE U HAUMEHBIIINE 3HAUYEHUS,
MPOMEXYTKH BO3pacTaHUs U yObIBaHUS,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA U T.11.);

WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPAKTUYECKON CUTYyAIUU

OTIMCBIBATH TIO TPAPUKy U B IPOCTEHIIINX
cllydasx 1o (opmyiie noBeeHUE U CBOWCTBA
(byHKIMI, HAXOAUTH N0 TpapUKy PYHKIUU
HarOOJIbIINE U HANMEHBIINE 3HAYCHHUS;
CTPOMTH 3CKH3 rpaduka GyHKIUH,
YIOBJIETBOPSIONIEH MTPUBEAEHHOMY Habopy
YCIOBUH (IIPOMEXYTKH
BO3pacTaHus/yObIBaHHS, 3HAUeHUE (PYHKIINU
B 3a/JaHHOM TOUYKE, TOUKHU IKCTPEMYMOB,
ACHMITOTHI, HYJIM (DYHKIIMHU H T.].);

peliath ypaBHEHUs, IPOCTEHILINE CUCTEMbI
YpaBHEHUH, UCNOJb3Yys CBOMCTBA (DYHKIIUI U
MX TPapHUKOB.

B noBcenHEeBHOM )XU3HU U IPU U3YyYEHUN
NpYrux y4eOHBIX MPEIMETOB:

OTPENENATh MO rpapuKkaM U HCHOJIb30BaTh
IUIsL PEIIeHMs NMPUKIAIHBIX 3a7a4 CBOMCTBA
pEAIBHBIX IIPOLIECCOB M  3aBHCHUMOCTEN
(HauOoJipllIie W HAUMEHBIINE 3HAYEHUS,
MPOMEXYTKA BO3pacTaHUsl U  YObIBaHMUS
(YHKIIMM, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
ACUMITOTHI, IEPUO U T.I1.);

WHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOW MTPAKTUYECKOW CUTYALINH;

omnpesieniaTh 10 TIpapukaMm POCTEHIINE
XapaKTEPUCTUKHU IEPUOAUYECKUX MPOLIECCOB
B 6uonorumy, HYKOHOMHKE, MY3BIKE,
paguocBA3M W Ip. (aMIUIMTyJa, HEpUoOa U
T.11.)

dnemenm
bl
mamema
muuecKkoz
0
aunanusa

OnepupoBaTb Ha 6a30BOM YpOBHE
MOHATHAMHU: POU3BOAHASA (PYHKIIMH B TOUKE,
KacatesbHas K Tpaduky QyHKIUH,
Mpou3BOIHAs (DYHKIIHH;

OTIPEIeNATh 3HaYCHHE MMPOU3BOIHOM
(hYHKIIMH B TOYKE 110 U300paKEHUIO
KacaTeJIbHOU K rpauky, IpOBEICHHON B ATOMI
TOYKE;

pelIaTh HeCIOoXKHbIE 3a7a4u Ha
MPUMEHEHHE CBA3H MEKIY IPOMEKYTKaMU
MOHOTOHHOCTH M TOYKaMH 3KCTpEMyMa
(G YHKIMH, C OTHON CTOPOHBI, U
MPOMEKYTKaMHU 3HAKOTIOCTOSIHCTBA U HYJISIMU
MPOU3BOIHOM ATON (PYHKIIMU — C JPYTOM.

B noeceonesnoti sxcuznu u npu usyuenuu
Opyeux npeomemos:

MOJIb3YACh TpaduKaMu, CpaBHUBATH
CKOpPOCTH BO3pacTaHus (pocTa, MOBBIIIECHUS,
YBEJTMUEHUS U T.I1.) HJIM CKOPOCTH yOBIBAaHUS
(mageHus, CHUXKEHHsI, yMEHbIIEHUS U T.11.)
BEJIMYUH B peaJibHBIX IpoIleccax;

COOTHOCHTB T'pa(pMiKi peasbHbIX MPOLIECCOB

M 3aBUCHUMOCTEH C UX OIIMCaHUsIMU,

OmnepupoBaTh HOHATHAMU: TPOU3BOIHASL
(yHKIMU B TOUKE, KacaTelbHas K rpaduKy
(G YHKIIUH, TPOU3BOIHAS (DYHKIINH,

BBIYHCIISITH IIPOU3BOTHYIO OJHOUWICHA,
MHOTOYIECHA, KBaJPaTHOTO KOPHS,
NPOU3BOAHYIO CYMMBI (DYHKIINH;

BBIYHCIIATH MTPOU3BOIHBIC SJIEMEHTAPHBIX
byHKIMI U WX KOMOHWHAIMHA, HCHOJB3YS
CIIPaBOYHBIC MaTEPUAIIBL;

HCCJIICOOBATh B HpOCTCfII.HPIX ClIydasx
(1)YHKI_II/II/I Ha  MOHOTOHHOCTb, HaXOIUTD,
HAuOOJBIINE W HAUMEHBIIME 3HAYEHMS

(byHKIUH, CTPOUTH Irpa)uKd MHOTOUJICHOB U
NPOCTEHUIIMX PAlMOHANBHBIX (QYHKIUH C
MCII0JIb30BAHUEM anmnapara
MaTEMaTHYECKOT0 aHAJIN3a.

B noBcenHeBHO KM3HU U IPU U3YyUEHUU
NPYTrUX y4eOHBIX MPEIMETOB:

peliaTh MPUKIATHBIC 3a]a41 U3
oronoruu, GU3UKU, XUMUHU, SKOHOMUKU U
NPYTUX MPEAMETOB, CBSA3aHHBIE C

MCCJICIOBAHHUECM XAPAKTCPUCTHUK PCAJIBHBIX




BKJIFOUAIOLIUMU XapAKTEPUCTUKU CKOPOCTH
M3MeHEHHUs (OBICTPBIN pOCT, IIABHOE
[MOHUKEHUE U T.I1.);

WCIIOJIB30BATh T'PapUKH peaTbHbIX
[TPOLIECCOB /7Sl PELIEHHSI HECTIOKHBIX
MPUKJIAIHBIX 3a7a4, B TOM YHCJIE ONPEAEsist
o rpauKy CKOpOCTh X0Ja mporiecca

MPOIIECCOB, HAXOXKACHUEM HAUOOBIIHUX H
HAUMCHBIIINX 3Ha‘-IeHPIﬁ, CKOpPOCTHU U
YCKOpEHUS U T.IL.;

MHTEPIPETUPOBATH IIOIy4E€HHEIE
pe3ynbTaThl

Cmamuc | OnepupoBath Ha 0230BOM YpOBHE HNmets mpencraBiieHre O AUCKPETHBIX U
muKau  |OCHOBHBIMH OINKCATEIbHBIMU HENPEPBIBHBIX CIy4alHbIX BEIMYMHAX U
meopua  XapaKTEpUCTHKAMU YHMCIOBOrO Habopa: pacripeeneHusX, 0 HE3aBUCUMOCTH
eeposimno [cpenHee apudmMeTnueckoe, MeMaHa, CIIy4aliHbIX BEJIMYMH;
cmeil, HanOOJIbIIIee U HANMEHbIIIEE 3HAYCHHUS; UMETh IIPEJICTaBICHUE O MATEMAaTUYECKOM
JlocuKa u | ONepupoBaTh Ha 6A30BOM YpOBHE 0)KUJAHUM U JUCIEPCUM  CIIyYalHBIX
KomOuna [TOHSATUSMU: 4aCTOTA U BEPOATHOCTH COOBITHS, BEINYNH;
mopuxka  |cIy4aiiHbIN BBIOOD, OTIBITHI C UMETh MPEJCTABICHUE O HOPMAIBHOM|
[PaBHOBO3MOXHBIMHU 3JIEMEHTAaPHBIMU pacripeieieHM W TOpUMepax HOPMAaJbHO
COOBITUSIMY; pacrpeieIeHHbIX CIy4YailHbIX BEJINYMH;
- BBIYUCIIATH BEPOSTHOCTU COOBITHI Ha| IIOHMMATh CyTh 3aKOHA OOJIBIINX YHCEN U
OCHOBE I0JICUETa YMCjia HCXOI0B. BHIOOPOYHOTO METO/IA U3MEPEHHUS
BEpPOSTHOCTEM;
B noeceonesnoii srcuznu u npu usyveHuu MMETb IIPEJICTaBJICHIE 00 yCIOBHOM
Opy2ux npeomemos: BEPOSITHOCTH U O MOJIHON BEPOSITHOCTH,
OILICHMBATh M CPABHUBATH B MPOCTLIX CIYYAAX[IPUMCHATL UX B PCIICHUM 3a/1a4;
BEPOSITHOCTH COOBITHII B peaibHOM JKU3HMU; UMETh NMPECTABIEHUE O BaXKHBIX YACTHBIX
YUTaTh, COTIOCTABIISITh, CPABHUBATD, BUJaX paclpeieseHuil U IPUMEHITh UX B
MHTEPIPETUPOBATH B IMPOCTHIX CIIy4asX peleHny 3a1a4;
[PCANIbHBIC TaHHBIE, IPEICTABICHHBIC B BUEC UMETh TPEICTABICHUE O KOPPEISLH
TabnuL, AuarpaMm, rpadukoB CIIy4allHbIX  BEJIMYMH, O  JINHEHHOWU
perpeccuu.
B noBceHeBHOM KU3HU U TIPH U3YUEHUU
NPYTUX NPEAMETOB:
BBIYHCIIATh WU OLICHUBATh BEPOSATHOCTH
COOBITHI B peaIbHOM KU3HH;
BbIOMpATh IO IXO JAIIHE METOIbI
NpecTaBiIeHNs U 00paObOTKH JTaHHbIX;
yYMEThb pEIIaThb HECIOXHBIE 3aJadd Ha
NpPUMEHEHHE 3aKoHa OOJIBIIMX 4YHCeNl B
COLIOJIOTHH, CTPaxOBaHUH,
3PAaBOOXPaHEHUH, o0ecrieueHuy|
0€3011aCHOCTH HACEJIEHUs] B UpPE3BbIYAMHBIX]
CUTyaLusax
Texcmoe | PemaTb HECIOXKHBIE TEKCTOBBIE 3aa4n — Pemrate 3amaunM pasHbIX THIIOB, B
vle [pa3HBIX TUIIOB; TOM YHCJIE 33J]a4l MOBBIIIEHHON TPYIHOCTH;
3a0auu - AQHAJIM3UPOBATh YCJIOBHUE 3aJauu, NpH — BBIOMpATh  ONTUMAIBHBIN

HEOOXOJMMOCTH CTPOMTh JUIl €€ PELICHUspeleHus 3a/1a4u, paccMaTpuBas pasjinyHbIe

MaTeMaTHYECKYIO MOJIENb;
- MMOHUMATh H  MCIOJb30BaTh  JUIA
peleHus 3a7a4u nH(OpPMAILIHIO,
MPEACTABICHHYIO B BHJE TEKCTOBOM U
CHMBOJIHOM  3aIluCH, CXEM, Ta0JHII,
muarpamm, rpaKoB, pUCYHKOB;

- JIeCTBOBATH o AITOPUTMY,

MCETOJ

METO/IbI;
CTPOUTh MOJEIb DELIEHUS 3a/layH,
IIPOBOAMTD JOKA3aTEIIbHBIE PACCYXKICHUS;
peuarhb 3a/1a4H, TpeOyomiye
nepebopa BapHAHTOB, MPOBEPKHU YCIOBUH,
BbIOOpA ONTHUMAJIBHOTO Pe3ysbTaTa;
aHaJM3UPOBATh

151

COACPKACMYCA B YCIIOBHUHU 3aJa4U;
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- UCII0JIb30BATh JIOTHYECKHE
pacCyXJAEHUs IIPU PELICHNUN 3a1a4H;
- paboraTh c M30BITOYHBIMHU]

YCIOBHUSMH, BBIOMpas U3 Bcel HHpopMaium,
ITaHHBIE, HEOOXOIUMBIE JUTS PEIICHHS 3aJa4H;
OCYIIECTBJISITh HECJIOXKHBIA 1epedop
BO3MOXHBIX PEIICHHWN, BBIOMpas W3 HHX
OTITUMAIIEHOE 1o KPUTEPHUSIM,)
chOpMYIUPOBAHHBIM B YCIIOBHH,
aHATM3UPOBATh U HHTEPIPETHPOBATH
MOJIydCHHBIE PEHICHUS B KOHTEKCTE YCIIOBUS
Bajaui, BBIOMpPATH pelICHuUS, HE
MPOTHBOPEYAIINE KOHTEKCTY;

pelarth 3a/1a4 Ha pacyeT CTOMMOCTHU
MOKYIIOK, YCIYT, MO€3/I0K U T.II.;

pelaTh HeCIOXKHBIE 3a1a4l, CBSI3aHHBIC C
ITOJIEBBIM YYaCTHEM BO BIIQJICHUU (PUPMOH,
MPEMPUATHEM, HEJBUKHUMOCTBIO;

pemaTh 3a/1a4M Ha MPOCTHIE MPOIIEHTHI
(crcTeMbl CKUI0K, KOMUCCHH) U Ha
BEIYMCIICHUE CJIOKHBIX TIPOIICHTOB B
Pa3IMYHBIX CXeMaX BKJIAJI0B, KPEIUTOB U
MTIOTEK;

peraTh MpaKTHYECKUe 3a/1a4u, TpeOyromue
MCTIOJIb30BAHMUS OTPHUIIATEILHBIX YHCEN: Ha
oTpe/iesieHue TeMIIEpaTypbl, Ha ONpeieIeHNe
MOJIOXKEHUS Ha BPEMEHHOMW OCH (710 HalIen
BPBI U TOCJIE), Ha IBMKEHHUE IEHEKHbIX
cpencTB (MPUX0]1/pacxo), Ha ONpeaesieHrue
[JTyOMHBI/BBICOTHI U T.11.;

WCII0JIb30BaTh MOHATHE MacIITada s
HAXO0XJICHUS PACCTOSHUM U JIUTMH Ha KapTax,
[IaHaX MECTHOCTH, IJIaHaX OMEIECHUH,
BBIKpOKax, Mpu paboTe Ha KOMIBIOTEPE U
T.11.

B nosceonesroii socuznu u npu usyuenuu
Opyeux npeomemoas:
pelaTh HECJIOXKHbIE MPAKTUYECKHE
3aJlaud,  BO3HHUKAIOIIME B  CUTYyalUsX
[MOBCETHEBHOM JKU3HH

MHTEPIPETHPOBATh PE3YNIbTAaThl B KOHTEKCTE
YCIOBUSL 3aJaud, BBIOMpATh pEIICHHs, He
MPOTHBOpPEYAIE KOHTEKCTY;

NEPEeBOIUTh TPU PEUICHUU 3ajayM|
MHpOpMALIMI0 U3 OJHON (OpPMBI B JIPYryIO,
MCTOJB3Ysl TNPH HEOOXOAMMOCTH CXEMBI,
Ta0uLbl, TpaduKy, TUarpaMMsl;

B noBcenHEeBHOM XKU3HU U IPU U3YyYEHUU
NPYTUX MPEAMETOB:
pemaTh INpaKTHYECKHE 3aJa4d  H
3a/1a4y U3 IPYrux NpeIMeToB

T'eomemp
us

OmnepupoBatb Ha 0a30BOM ypOBHE
MOHATUSAMM: TOUKA, IPsAMasi, MJIOCKOCThb B
[IPOCTPAHCTBE, MAPAJIETbHOCTD U
MEPIEHIUKYJIIPHOCTD MPSAMBIX U INIOCKOCTEN;

pacrno3HaBaTb OCHOBHBIE BUbI
MHOTOI'PaHHHUKOB (IIpU3Ma, MUpaMua,
MPSIMOYTOJIbHBIN Mapajuieienumnesn, Kyo);

n300pakaTh U3ydaemMble GUTYpBI OT PYKH U C
ITPUMEHEHUEM ITPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB;

JenaTh (BBIHOCHBIE) TUIOCKHE YePTEKHU U3
[PMCYHKOB ITPOCTBIX 00BEMHBIX (QUTYpP: BUJ

OnepupoBaTh NOHATUSAMU: TOUKA, IIpsMasd,
MJIOCKOCTh B IPOCTPAHCTBE, NapaJlICIbHOCTh
M TIEPIICHIUKYISIPHOCTD MPSIMBIX U
IMIOCKOCTE;

MPUMEHSATD IS pEeLICHUs 3a1a4
reoMeTpuueckue (HakThl, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOU opme;

pemarh 3aJjaui Ha HaX0K/IEHHUE
reOMEeTPUUYECKUX BEIMYHMH 10 00pa3IaM Uiu
QIrOpUTMAaM;

Jenath (BBIHOCHBIC) TNIOCKUE YEPTEKHU U3
PUCYHKOB 00BEMHBIX (UTYp, B TOM YHUCIIE

CBEpXY, COOKY, CHU3Y;

pucoBaTh BUJ CBEPXY, COOKY, CTPOUTH
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W3BJIEKATh HH(DOPMALIHIO O
MPOCTPAaHCTBCHHLIX I'COMCTPHUICCKUX
(burypax, IpeacTaBICHHYIO Ha YepTexax U
pHCYHKaX;

npuMeHsTh Teopemy Iludaropa npu
IBBIYUCJICHUH 3JICMCHTOB CTCPCOMCTPHUICCKUX

uryp;

[TPOCTEMIINX MHOTOI'PAHHUKOB C
[pUMEHEHUEM (POPMYIT;

(koHyc, nuIMHIp, cepa u map);

MPOCTEHIIIMX MHOTOTPAHHUKOB U TEIl
BpalleHus ¢ TpuMeHeHueM (Gpopmyi.

B noeceonesnoti scuznu u npu usyuenuu
Opy2UxX npeomemos:

COOTHOCHTBH a0CTPAaKTHBIE TEOMETPHUECKHUE
MOHATHS U (PAKTHI C peaTbHBIMU KU3HCHHBIMU
00BEKTaMHU U CHUTYAIIHSIMHU;

WCIIOJIh30BATh CBOWCTBA MPOCTPAHCTBEHHBIX
FEOMETPHYCCKUX PUTYP TS PeIICHUS
TUTIOBBIX 33124 MPAKTHYECKOTO COJCPKAHNUS;

COOTHOCHTB TUIOIIA/IA TTOBEPXHOCTEH T
0/IMHAKOBOM (POPMBI PA3IMYHOTO pa3Mepa;

COOTHOCHUTH 00BEMBI COCYAOB OJMHAKOBON
(bOopMBI pa3IMYHOTO pa3Mepa;

OIICHUBATh (POPMY MPaBUIBLHOTO
MHOTOTpaHHHUKA MOCIIE CIIUIIOB, CPE30B U T.II.
(ompenensiTh KOJMYEeCTBO BEpIINH, pedep 1
rpaHeil NOJy4YeHHBIX MHOTOIPAHHUKOB)

HaXoauThb 00BEMBI U iomagu HOBerHOCTef/'I

pacrno3HaBaTb OCHOBHLIC BUAbI TCJI BpalllCHU

HaXoauThb 00BEMEBI U iomagu HOBerHOCTef/'I

CEUYEHUsI MHOTOTPAaHHUKOB;

U3BJIEKATh, UHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIIHIO O
reoMeTpHUIecKuX (QUrypax, NpeCTaBICHHYIO
Ha YepTeKax;

IPUMEHATHh FeOMETPUUECKUE (PAKThI IS
peleHus 3a1a4, B TOM 4HClie
[IpeI0JIararoluX HECKOJIBKO 111aroB
peleHus;

ONMCHIBATh B3aMMHOE PACIIOJIOKEHUE
MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

(dopMynupoBaTh CBOMCTBA U NMPU3HAKU
uryp;

JI0Ka3bIBaTh FT€OMETPUUECKHE
YTBEPKACHUS;

BJIQJICTh CTAaHAAPTHOM Kiaccudukaruen
MPOCTPAHCTBEHHBIX (HUTYp (MUPAMUIBI,
MPU3MBI, TApaJUIECTICIHUIIEb);

HaXOJUTh 0ObEMBI U IIJIOLIAAN
MOBEPXHOCTEN T€OMETPUUYECKUX TEI C
npuMeHeHueM Gopmyi;

BBIYUCIISTh PACCTOSIHUS U YTJIbI B
MPOCTPAHCTBE.

B noBcenHeBHOM )XU3HU U IPU U3yUEHUN
NpPYTUX NMPEAMETOB:

HCII0JIb30BaTh CBOMCTBA FEOMETPUUECKUX
(Guryp st pereHus 3a1a4 MpakTUYeCKOro
XapakTepa U 3aJad 13 Apyrux odmsacrei
3BHAaHNU

Bexmopwur | — OnepupoBare Ha 06a3oBoM yposHe | OnepupoBarh — IOHATUSAMHM  JEKapTOBBbI
u IIOHATHEM JIEKAPTOBBI KOOpPAWHATHEI B [KOODAMHATBI B  IPOCTPAHCTBE, BEKTOD,
Koopouna IIPOCTPAHCTBE, MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB,
mbol 8 — HaxXOJUTh KOOPJAMHATHI BEpIIMH KyOa u [KOOPIAMHATBI ~ BCEKTOpPA,  YroJq  MEKIY)|
npocmpa IPSIMOYI'OJIBHOTO MapaljieJIienuIiea BEKTOpAMU, CKaJIIpHOC IIPOU3BCICHUC
Hcmee BEKTOPOB, KOJIJIMHEAPHBIE BEKTOPHI;
HaxXOJUTb  pAaCCTOSIHUE MEXIY JBYMS
TOYKAMH, CYMMY BEKTOPOB U IIPOU3BEICHUE
BEKTOpa Ha YHUCIIO, YTOJI MEXIy BEKTOPaMHU,
CKJLIDHOE  IPOM3BEICHUE, PaCKIaJbIBaTh
BEKTOp [0  JABYM  HEKOJUIMHEAPHBIM
BEKTOpaM;
3a7laBaTb  IUIOCKOCTb  YpPaBHEHUEM B
NICKapTOBOM CUCTEME KOOPAUHAT;
pelmarb IMPOCTEHIINE 3aJauyd BBEICHUEM
BEKTOPHOTO Oa3uca
Hcmopusa OnuceIBaTh OTAENbHBIE BBIIAIOIIUECS — IlpencraBnsaTh BKJIAJ  BBIAAOLIUXCS
Mamema | PE3YNBTATHI, IIOJyYEHHBIE B XOJ€E Pa3BUTHUSA MAaTeMaTUKOB B Pa3BUTHUE MaT€MaTUKHU
muku MAaTEMAaTHUKU KaK HAyKH; Y MHBIX Hay4HBIX 00JacTeii;

3HaTh IPUMEPHI MATEMAaTUYECKUX

OTKPBITUH U UX aBTOPOB B CBSI3U C

OTEYECTBEHHOW U BCEMUPHOU UCTOPUEH;
IIOHUMATh POJIb MATEMATUKHU B PA3BUTHUH

IIOHUMATb POJIb MaTEMaTHKHU B

pa3Butuu Poccun
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Poccun

Memoowt
mamema
muKku

HpI/IMeHHTb HU3BCCTHBIC MCTOABI IIPpU Hcnonn30BaTh OCHOBHBIC MECTObI
PEIICHUH CTaHAAPTHBIX MaTEMAaTUYECKHUX NTOKA3aTeNbCTBA, MPOBOJAUTH JI0KA3aTEIHCTBO
pagad, M1 BBIIIOJIHATBH OIIPOBCPIKCHUC,

3aMCYaTh U XapaKTCPU30BATb IMPUMCHATH OCHOBHBIC MECTOAbI PCIICHHUA
MaTeMaTH4eCK1e 3aKOHOMEPHOCTH B MaTeMaTUYECKHUX 3a/1ay4;

OKpYKarOLIEH IEHUCTBUTEIIBHOCTH; Ha OCHOBE MaTEMAaTUYECKHUX

IIPUBOIUTH IIPUMEPEI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IIPUPOJIE

BAKOHOMEPHOCTEH B PUPOJIE, B TOM YUCIIE  [XapaKT€pU30BaTh KPacoTy U COBEPLICHCTBO
XapaKTEepU3YIOIIHUX KPacoTy U COBEPILIEHCTBO |[OKPYXKAIOIIET0 MUpPa U MPOU3BEICHUIM
OKPY’KaIOILEro MUpa U MPOU3BEACHUN MCKYCCTBA;

MCKYCCTBa IPUMEHSTH IPOCTENIIINE TPOrPAMMHBIE
CPEACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHbIE CUCTEMBI ITPH pEIICHUN
MaTeMaTHYECKUX 3a1a4

Conep:xxanne kypca matematuku B 10-11 kinaccax

AJire0pa 1 Ha4YaJIa aHAJIHU3A

[ToBTOopenue. Pemienue 3agay ¢ UCMOIB30BAHUEM CBOMCTB YMCENT U CUCTEM
CUHUCIICHUS], IETIMMOCTH, JI0JIEW U YaCTEU, MPOLICHTOB, MOIyJIEH Yncell. Permenue
3a7lady C HCIOJIB30BAHUEM CBOWCTB CTENEHEM W KOPHEW, MHOTOYJICHOB,
npeoOpa3oBaHU MHOTOWICHOB M IPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH.

Pemenune 3agau ¢ UCHONb30BaHUEM T'palyCHOM Mephl yria. Moayib ducia u
€ro CBOMCTBA.

Pemienne 3a1ad Ha IBM)KEHHE W COBMECTHYIO pa0OTY C IMOMOIIIBIO JIMHEHHBIX U
KBaJIPATHBIX YPABHEHUM M MX CHUCTEM. PelieHue 3aad ¢ MOMOIIBK) YUCIOBBIX
HEPABEHCTB W CHCTEM HEPABEHCTB C OJHOM MEPEMEHHOW, C MPUMEHECHUEM
NU300pakKeHUsT YUCTIOBBIX MPOMEKYTKOB.

Pemienne 3amay ¢ MCHOJNB30BAHWEM YHCIIOBBIX (DYHKIUHA W WX TpaduKOB.
Hcrnons3oBanne CBOMCTB M I'padMKOB JTUHEHHBIX M KBAAPATHYHBIX (DYHKIIHUH,

0o0paTHON TPOMOPIMOHATBEHOCTH U (PYHKIIHH y=/x. ['paduyeckoe pemieHue
YpPaBHEHUN U HEPABEHCTB.

Tpuronomerpudeckas OKpy>KHOCTb, paauaHHas Mmepa yria. CUHyC, KOCHHYC,
TAHT€HC, KOTAaHT€HC MPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPHYECKOE
TOKJIECTBO U CJICJICTBUS U3 HETO. 3HAYEHUS TPUTOHOMETPUUCCKUX (PYHKITUH 15
yrmoB  0°, 30° 45° 60° 90° 180°, 270°. @opMynsl CIOXCHHS
TPUTOHOMETPUYECKUX (YHKIIUH, (OPMYIbI MpPUBENCHUS, (POPMYIBI TBOHHOTO
aprymMeHTa.

Hymu  yakowm,  nOpoMexXyTKHm — 3HAKOMOCTOSHCTBA,  MOHOTOHHOCTb.
HauGonbmee n Hammensinee 3HaueHue ¢GyHkiuu. [lepumonnueckue ¢GyHKIUU.
YeTtHOCTh ¥ HEUETHOCTH QyHKIMHA. CIIOKHBIE PYHKITHH.

Tpuronomerpuueckue (QYHKIIUM Y =COSX,Yy=SinX,y=tgx. DyHKIUA Y =cCtgx.
CaoiicTBa U rpad)uKu TPUTOHOMETPUUYECKUX (PYHKIIHIA.

ApPKKOCHHYC, apKCHHYC, apKTaHT€HC 4YHcla. ApPKKOTAaHTEHC  YHCTA.
[Ipocreiimme TPUTOHOMETPUYECKHUE YpPaBHEHMUS. Pemenue
TPUTOHOMETPUUYECKUX YPABHCHHI.
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OOpatHble TpUrOHOMETpUYECKUE (PYHKIIMU, UX CBOMCTBA U rpaduku. Pemenue
MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

Crenenp ¢ OEHCTBUTENBHBIM ITOKa3aTeleM, CBOMCTBa creneHu. [Ipocreimme
MOKa3aTeNbHbIE ypaBHEHHMs U HepaBeHCTBa. [lokaszaTtenbHas (QyHKUUA U €€
CBOICTBA U rpaduK.

Jlorapudm uucna, cBoiictBa jorapupma. [lecarnunsiii norapudm. Yucno e.
Harypanbnubiii norapudm. IlpeoOpazoBanue norapu@MuUUecKUX BbIpaKEHUH.
Jlorapudmuyeckue ypaBHEHHs] U HepaBeHCTBa. Jlorapupmuueckass QyHKUUS U
ee CBOicTBa U rpaduk.

CrenenHas QyHKIUS U ee cBoicTBa U rpaduk. MppanroHanbHble ypaBHEHHUS.

Merton UHTEpBAJIOB JIJIsl PEILICHHS] HEPABEHCTB.

[IpeoGpazoBanus rpadukoB (QYHKUIMN: CIBHUI BIOJb KOOPAMHATHBIX OCEH,
pacTsDKeHHEe W C)KaThe, OTPaKEHUE OTHOCHTENbHO KOOPAMHATHBIX OCEH.
I'paduueckne MeTonpl pelIeHHs YpaBHEHMHW UM HEpPaBEHCTB. PelieHue
YPaBHEHHMI U HEPABEHCTB, COJEPKALUX MEPEMEHHYIO MO/ 3HAKOM MOTYJIS.

CucreMbl OKa3aTeNbHbIX, TOTApUOMHUUECKUX U UPPALMOHAIBHBIX YPaBHEHUI.
CucreMbl OKa3aTeIbHBIX, JOrapu(PMUIECKUX HEPABEHCTB.

Bzaumuo o6parnsie pynkuuu. ['paduku B3auMHO 0OpaTHBIX PYHKITUH.

VYpaBHEeHUS, CUCTEMBI YPAaBHEHUH C TApaMETPOM.

[IpousBonnass ¢yukuum B Touke. KacarenpHas k rpaduxy QyHKIUU.
['eomerpuueckuit u  ¢Gusmueckud cmbicn  npousBogHOM. [IpousBoaHbIE
anieMeHTapHbIX QyHKuui. [IpaBuna nuddepennrpoBanms.

Bropas nmpousBogHasi, ee reoMeTpUYeCKui U GU3NIECKUI CMBICIL.

[lonaTne o HempepbIBHBIX (QYHKIUSAX. TOUKHM SKCTpeMyMa (MakcuMyma HU
MuHUMyMa). MccrnenoBanue sieMeHTapHbIX (YHKIMM Ha TOUKH 3KCTPEMYyMa,
HauOosiblllee U HaMMEHbIIEe 3HaU€HUE ¢ MOMOLIbI0 Npou3BoaHOM. [locTpoeHue
rpaukoB (pyHKUMH C MOMOIIBIO NMPOU3BOAHBIX. [IpuMeHeHHe Npou3BOIHOM
[P pEUICHUH 3a]a4.

[TepBooOpaznas. IlepBooOpasHeie 3ymeMeHTapHbIX GyHKIuA. [lnomanm
KpuBOJIMHEWHON Tpanenuu. Popmyrna Herorona-JlelOnuna. OnpeneneHHBIHN
uHTerpai. Beruncnaenue miomaneit miockux Guryp u o0beMoB TeJl BpaIleHHUs C
IIOMOUIBIO HHTErpasIa.

I'eomerpusn

[ToBTOpenue. Pemienue 3amad ¢ MpuMEHEHUEM CBOMCTB (DUTyp HA TIOCKOCTH.
3amaun Ha JOKa3aTeIbCTBO M MOCTPOEHUE KOHTPIpUMEpOB. Mcnonas3oBaHue B
3a7a4ax MPOCTEUIINX JIOTUYECKUX MpaBuil. Pemienne 3amad ¢ MCNIOJIb30BaHUEM
TEOPEM O TPEYrOJIbHUKAX, COOTHOIIEHUW B MPAMOYTOJBHBIX TPEYIrOJIbHUKAX,
¢dakToB, CBS3aHHBIX C  YETHIPEXyroJbHWKaMU. PemeHue  3agad ¢
UCIOIb30BaHUEM (DAaKTOB, CBSI3AHHBIX C OKPYKHOCTSIMHU. PerienHue 3amay Ha
M3MEpPEHUSI Ha IUIOCKOCTH, BBIYMCIICHHME JUIMH W Iulowmaaci. Pemenue 3agau c
IIOMOIIBIO BEKTOPOB U KOOPJAUHAT.

Harnsgnas crepeomerpus. @urypel u ux uzodpaxkenus (kyO, nupamuia,
npusma). OCHOBHbIE MOHATUSI CTEPEOMETPUU U HX cBoicTBa. CedeHus: Kyda u
TeTpa’Ipa.
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Touka, mpsiMasgs W IUIOCKOCTH B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U
CIEACTBUSA W3 HHUX. B3anMHOE paclojoKEHUE NPSIMBIX U IJIOCKOCTEH B
npoctpaHcTBe. IlapajuiebHOCTE IPSAMBIX U INIOCKOCTEH B IMPOCTPAHCTBE.
N300pakeHne NpoCcTeNInX NPOCTPAHCTBEHHBIX (PUTYp Ha MIOCKOCTH.

Paccrosinus Mexnay purypamu B mpOCTPAHCTBE.

Yrael B ipocTpaHcTBe. [IepneH UKy PHOCTD NPSMBIX U IIIIOCKOCTEN.

[Ipoeknust Gurypsl Ha WIOCKOCTh. [Ipu3HaKK NEePIEHANKYISPHOCTH MPSAMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE. TeopeMa 0 TpexX NMEepIEeHAUKYIIsIpax.

MHoOrorpaHHHKH. [Tapamnenenunes,. CaoiicTBa [IPSAMOYTOJIBHOT O
napaienenunena. Teopema Iludaropa B npoctpanctse. [lpuzma u nupamuna.
[IpaBuiibHas nupaMuaa W npaBwiibHas npusMma. [Ipsamas nupamuaa. DIeMEHTHI
IPU3MBI U TUPAMHU/IBI.

Tena BpamieHus: UWIMHAP, KOHYC, cepa u map. OCHOBHbIE CBOMCTBA MPSIMOTO
KPYyroBOro IIWJIMHJIpA, NPSAMOro KpyroBoro KoHyca. HM3o0paxeHue Tten
BpAILEHUS HA IUIOCKOCTH.

[IpencraBienne 00 yYCEYEHHOM KOHYCE, CEUEHHs KOHyca (MapaiebHoe
OCHOBAHUIO M MPOXOJAIIEE YEPE3 BEPUIMHY), CEUCHUS] TUIMHAPA (ITapauiesIbHO
U TIEPIICHIUKYJISIPHO OCH), ceueHus mapa. Pa3BepTka uimHIpa 1 KOHyca.

[Ipocreiimue KOMOMHAIIMM MHOTOTPAHHUKOB M TEJI BpAllleHHUs] MEXIy COOOM.
Brruncrienne 31eMeHTOB MPOCTPAHCTBEHHBIX (uryp (pedpa, 1uaroHaiu, yribl).

[Inomanp MOBEpXHOCTH MPABUIBHON MUPaMUIbl U MpsAMOM npu3Msbl. [lnomans
IIOBEPXHOCTHU MPAMOr0 KPYroBOIO LMIMHJIpA, IPSIMOIO KPyroBOIrO KOHyCa U
mapa.

[lonarue 06 obobeme. OOBEM mHHpaMuAbl U KOHYyCa, MPU3Mbl U LMIUHAPA.
O6beM mapa.

[lonoOHble Tenma B mnpocTpaHcTBe. COOTHOUIEHMSI MEXAY IUIOIAIsIMU
IIOBEPXHOCTEN U 00beMaMu NOJOOHBIX Tell.

JIBr>keHHsT B INPOCTPAHCTBE: MApAJUICIBHBIA  IIEPEHOC, LEHTpabHas
CUMMETpPHs, CHUMMETPHUsS OTHOCHTEIBHO IUIOCKOCTH, NOBOpOT. (CBoOMCTBa
IBUXKCHUH. [[puMeHeHne IBUKEHUN TTPU PEIICHUH 3a]1a4.

BekTopel M KoopauHaTel B IpocTpaHCTBE. CyMMa BEKTOPOB, YMHOXKCHHUE
BEKTOpA Ha YHUCJIO0, YroJl Mexay Bekropamu. KoymmHeapHble U KOMILJIaHApHBIE
BEeKTOpHL. CKaJsipHOE MPOU3BEAECHUE BEKTOPOB. Teopema 0 pas3ioKeHUH BEKTOPa
[0 TPEM HEKOMIUIAaHApHBIM BeKTOpaMm. CKalsipHOE IPOU3BEIAEHUE BEKTOPOB B
KoopauHaTtax. IIpuMeHeHne BEKTOPOB NpPU PEIICHUM 3a1ad HA HAXOXKICHHE
PACCTOSTHUM, JITUH, TIJIOMIAICH 1 00BEMOB.

VYpaBHEHHE MJIOCKOCTH B MPOCTPAHCTBE. YpaBHEHHE Cepbl B MPOCTPAHCTBE.
@opmyna U1l BBIYUCIEHUS PACCTOSIHUSA MEXKY TOYKaMH B IIPOCTPAHCTBE.

BeposiTHOCTBH ¥ cTaTHCcTHKA. PadoTa ¢ TaHHBIMU

[ToBTOpenue. Pemenune 3amau Ha TabIWYHOE W TpadUUSCKOE IMPEICTABICHHEC
naHHbIX. Mcmosib30BaHWE CBOMCTB W XapaKTEPUCTUK YHUCIOBBIX HaOOpOB:
CpeIHUX, HAWOOIBIIEr0 M HAWMMEHBINEro 3HAYCHMs, pa3Maxa, IHUCIEPCHUHU.
Pemienne 3agay Ha oOmNpenelieHWE YacTOThl W BEPOSTHOCTH  COOBITHIA.
Brruuciienue BEpOSITHOCTENW B OMBITaX C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU
ncxonaaMu. Perenuwe 3ajgad ¢ mpuMEHEHHEM KOMOWHATOpHKH. PelieHue 3amgad
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Ha BBIUYHCIICHUE BEPOSITHOCTEN HE3aBUCUMBIX COOBITUN, TPUMEHEHHE (POPMYIIbI
CJIIO’KEHHMSI BEPOATHOCTEN. Pelienue 3amad ¢ mpuMeHEHUEM auarpamm OJHiepa,
JepeBa BeposiTHOCTeH, popmynsl bepHyu.

YcinoBHas BepoATHOCThL. IIpaBuwiio yMmMHOXeHUsA BeposATHocTerd. Popmyina
MIOJIHOW BEPOSITHOCTH.

JluckpeTHble ciy4allHbIE BEIWMYMHBI U pacupenencHus. HesaBucumsblie
CIy4yaliHblEe BEJIMUYMHBL. PacnpeneneHue cyMMBbl U MPOU3BEACHUS HE3aBUCUMBIX
CIIy4aWHBIX BEIIMYHUH.

MaremaTnueckoe  OXKHWJAHHE W JUCHEPCUS  CIYyYalHOM  BEJIMYMUHBI.
MaremaTH4eCcKOE OXUIJAHWE M JUCIEPCUS CYMMBbI CIIyYalHBIX BEJIWYUH.
I'eomeTpuueckoe pacnpeneneHre. DbHHOMUANbHOE pacnpelesieHHe U €ro
CBONCTBA.

HenpeppiBHbIE cityyaliHble BENWYHMHBL. [IOHATHE O MIOTHOCTU BEPOATHOCTH.
PaBHOMEpPHOE pacnpeneneHue.

[lokazarenbHOE pacrpeneneHue, ero napaMmeTpsl.

[lonssiTHE © HOpManbHOM pacnpeaesneHud. llapameTrpsl HOpPMaJIbHOIO
pactpenenenus. IIpumepsl ciaydallHbIX BEIMYMH, MOAYMHEHHBIX HOPMAaJIbHOMY
3aKOHY (HOTPEIIHOCTh U3MEPEHUM, POCT YEIIOBEKA).

HepaBenctBo UYeOnimeBa. Teopema bepnymin. 3akoH OOJbIIMX YHCET.
Br16opouHnbiii MeTO] U3MEPEHHs BEpOsiITHOCTEH. Poiib 3akoHa OOBIINX YUCENT B
HayKe, IpUpojie U 00IIeCTBE.

KoBapuauusa aByx ciaydaiiHbix BenuuuH. [loHstue o xo3dduumenrte
koppensauun. CoBMecTHblE  HaONIONEHHS  JBYX  CIy4YallHBIX  BEJIMYHH.
Br160opounbIit KOADPUITUEHT KOPPETISIIHH.

TemaTHueckoe INIAHUPOBAHHUE C YKA3aHUEM KOJIHYE€CTBA 4YaC0B,

OTBOJMMBIX HA OCBOEHHeE KAXA0il TeMbl U (GOpPM KOHTPOJIS

10 kaace
Anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHAJIn3a

No Paznen/trema Kon-Bo | ®opmbl opranu3anuu yueOHbIX
n/m 4acoB 3aHATUNA U KOHTPOJIS

1 | Anre6Gpa 7-9 (moBTOpEHME) 6 Kontposprast pabota Nel

2 | CreneHb ¢ IEHCTBUTEIBLHBIM TIOKA3aTeIeM 10 KonTponbnas pabora No2

3 | CrenenHas ¢GyHKIHS 11 KonTponbnas padora Ne3

4 | TlokazatenbHas QyHKIHS 10 KonTponbnas padorta Ned

5 | Jlorapudmuueckas QyHKIuUS 13 KonTpomsnast pabora No5

6 | Tpuronomerpuueckue GOPMYIIbI 15 KonTponbnas pabora No6

7 | TpuroHomeTpuieckue ypaBHEHHUsI 14 KonTtposnpHas pabota Ne7

8 [ToBTOpEHME 8,5

['eomeTrpus

Ne Paznen/Tema Kon-Bo | ®opmbl opranuzaiuu yueOHbIX
n/n 4acoB 3aHATUNA U KOHTPOJIS

1 | Beexenue. AKCHOMBI CTEPEOMETPHH U HX 3

CIICAICTBUS
2 | IlapanienbHOCTh MPSAMBIX U TUIOCKOCTEH 14 Kontpomnsnas padora Nel
Konrtponsnas pabora Ne2
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3 | [lepneHIUKyYIAPHOCTD MPSMBIX H 15 KontponwsHas padora Ne3
IIJIOCKOCTEMN
4 | MHOTOTpaHHUKH 10 KonTponsHast pabora Ne4
5 | BekTopsl B mpocTpaHCcTBE 6 KontponwHas pabora No5
6 Hrorooe moBTopeHue 4.5
11 knace
Anre0pa ¥ Hayajga MaTeMaTHYECKOTr0 aHaJIn3a
Ne Paznen/Tema Kon-Bo | ®opmebl opranuzanuu yaeOHbIX
n/m 9acoB 3aHATUI U KOHTPOJIS
1 | Tpuronomerpuueckue QyHKIHH 12 Kontponbnas pabora Nel
2 | IlpownsBoHast ¥ €€ reOMETPUIECKUI CMBICI 13 KontposabHas pabora Ne2
3 [IpuMeHeHnne mpou3BOIHOM K 13 KonTtponsnas padota Ne3
HCCIIEIOBAaHUIO (DYHKIIMIM
4 | TlepooOpa3Hasi W UHTErpaj 8 KonTtponsnas padota Ned
5 | Kombunaropuka 5 Kontponbnas pabora Ne5
6 | DieMeHTHI TEOPUHU BEPOSITHOCTEH 7 KontposabHas pabora Neb
7 | YpaBHEHUs U HEPABEHCTBA C JBYMSI 6 KonTtpomnsnas padora Ne7
nepeMeHHBIMHU
8 | Urorosoe moBTOpeHUE 21
I'eomerpus
Ne Paznen/tema Kon-Bo | ®opmbl opranuzanuu yueOHbIX
n/m 9acoB 3aHSATUI 1 KOHTPOJIS
1 | Metox KOOpAMHAT B MPOCTPAHCTBE 11 Kontposbhast pabota Nel
2 | HumuHaap, koHyc, map 11 Kontposbhas padoTta No2
3 | O6bémbl TEN 17 KonTponbnas padora Ne3
Kontposbhas padota Nod
4 | toroBoe NOBTOPEHUE 12
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