


Pabouas nmporpamma mo maremaruke (0a3oBbIid ypoBeHb) uisi 10-11 kimaccoB paccuumrTaHa Ha

340 y4eOHBIX yacoB, pa3paboTaHa B COOTBETCTBUM C TpeOoBaHusMU DenepanbHOr0 KOMIIOHEHTA
l'ocynpapcTBeHHOr0 craHjmapra, COCTaBjI€HA Ha OCHOBE HOPMATHUBHBIX IIPaBOBBIX aKTOB U
UHCTPYKTUBHO-METOJAMYECKUX TOKYMEHTOB:

1.
2.

3akoH Poccuiickoii @enepanuu «O6 oOpa3zoBaHUMY;

[Tpukaz MwunoOpazoBaruss P® Ne 1312 ot 09.09.2003 « OO6 yrBepx)acHuu GeaepaabHOro
0a3ucHOro y4eOHOro IUIaHa M MPUMEPHBIX YYEOHBIX IUIAHOB A 00IIe00pa3oBaTeIbHBIX
yupexaenuii Poccuiickoit denepannu, pealn3yromuX MporpaMMbl 00IIero 00pa3oBaHus»;

[Ipukaz MunoOpazoBanusi P® Nel089 ot 05.03.2004 «OO6 yrBepx)aeHun GdeaepajibHOro
KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB HAYaJIbHOIO OOILEro, OCHOBHOI'O
o0111ero U cpeaHero (MoJHOTo) 00IIero 00pa3oBaHU»;

[TpumepHass mporpamma cpejaHero (TOJHOro) o0mero oOpa3oBaHus MO MaTeMaTuke (0a30BbIi
YPOBEHB)

[TpumepHOEe TeMaTHYeCKOe TUIAHUPOBAHHWE, PEKOMEHIOBAHHOE K YU4eOHHKY «Auredpa ¥ Haudana
MatemaTtuueckoro ananmuza 11» astop A.I'. Mopakosuu, I1.B. CemenoB. Anrebpa u Haudaia
anamm3a. 11 xmacc. B 24. ba3oBslii u1 yriayOieHHBIN YPOBHH.

[IpumepHOEe TemMaTHYeCKOe IUIaHWpPOBaHME, pekoMeHaoBaHHoe kK yueOHuky JI. C. Atanacsna,
B. ®. byry3oga, C. b. Kagomuesa u np. "['eomerpus 10-11"

IlnanupyemMble pe3yJibTaThl H3Y4eHHS] Kypca MaTeMATHKA

I/I3y‘IeHI/IC MaTE€MAaTHUKHU B CTapmeﬁ IIKOJIe Ha 0a30BOM YPOBHEC HAIIPABJICHO Ha AOOCTUXKCHUC

CHEAYIOLIUX LETECH:

(¢opMHpoOBaHWe MpPeICTABJIEHUI O MaTEMAaTUKE KaK YHHUBEPCAIBHOM SI3bIKE HAyKH, CPEICTBE
MOJIETTUPOBAHUS SBJICHHUM U MPOIECCOB, 00 UAESIX U METOAaX MAaTEeMAaTHUKH;
pa3BUTHE JIOTHYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMUYCCKOM
KYJIbTYpPbl, KDUTUYHOCTH MBIIIJICHUS! HA YPOBHE, HEOOXOIMMOM JJIsi 00Y4EeHMsI B BBICIIEH IIKOJIE
M0 COOTBETCTBYIOIIEH CllenaibHOCTH, B OyayIeil mpodeccnoHanbHOM e TeNbHOCTH;
OBJIa/leHHEe MATeMATHYEeCKHUMH 3HAHUSIMH M YMEHHSIMH, HCOOXOIMMBIMU B IOBCEIHEBHOU
KHU3HHU, IJId U3Y4YCHHS IIKOJBbHBIX CCTCCTBCHHOHAYYHBIX JUCHUIIIMH Ha 0a30BOM YPOBHE, IJIA
noJtydeHus: 00pa3oBaHus B 00JIACTAX, HE TPEOYIOMIUX YrIIyOJIEeHHOM MaTeMaTHUeCKON TOTOTOBKY;
BOCIIUTAHHE CPCACTBAMU MATCMATUKH KYJIBTYPbl TUYHOCTU: OTHOMICHUA K MAaTCMATHKE KaK 4aCTH
00IIeYeIOBEUECKON KYJIBTYPhl: 3HAKOMCTBO C HMCTOPHEH pa3BUTHS MATEMATHUKH, SBOJFOIHCH
MaTeMaTHYeCKHUX HIel, TOHUMaHUs 3HAYUMOCTH MaTeMaTHUKH JIJIsl OOIECTBEHHOTO Mporpecca.
Kpowme Toro, npenogaBanue marematuku B 10-11 kmaccax mqomKHO ClIOCOOCTBOBATH OBJIAJICHHUIO

00yJaroIUMUCs yMeHusMUu obweyuebHo2o xapakmepa, pa3HOOOpa3HBIMU cnOCOOAMU OeamenbHOCU,
MPUOOPETEHUIO OMbITA:

— IUIAHUPOBAHMS U OCYIIECTBICHUS alTOPUTMHUYECKOM JEsATENbHOCTH, BBIOJHEHUS 33JaHHBIX U
KOHCTPYUPOBAHHSI HOBBIX aJITOPUTMOB;

— pemieHusT Pa3HOOOpPa3HBIX KJIACCOB 3ajad W3 Pa3lIMYHBIX pa3JesioB Kypca, B TOM 4YHCIE 3aad,
TPeOYIOIIMX MOUCKA ITYTH U CIIOCOOOB PEIICHHUS;

— HCCIIEIOBATEIbCKONW AEATENbHOCTH, PA3BUTUS HJCH, MPOBEAECHHUS SKCIIEPUMEHTOB, 000O0IEHUS,
MTOCTAaHOBKH U ()OPMYIIMPOBAHUS HOBBIX 337124,

— SICHOTO, TOYHOTO, TI'PAaMOTHOTO M3JIOXKEHHsS CBOMX MbICIEHl B YCTHOH M IHCHMEHHOW peuw,
WCTOJIb30BAHUS PA3IMUYHBIX S3BIKOB MaTEMAaTHKH (CIOBECHOIO, CHMBOJIMYECKOIo, rpaduyeckoro),
CBOOOJTHOTO Tepexo/ia ¢ OJTHOTO SI3bIKA Ha IPYTOH /IS WILTIOCTPAIMH, HHTEPIPETAIlH, apTyMEHTAINN
U JIOKa3aTeNbCTBA;

— TIPOBENEHUS JIOKa3aTeNbHBIX PACCYKICHWH, apryMEHTAIlMH, BBIIBHKCHUS THUIIOTE3 W UX
000CHOBAHHS;



— IIOHUCKa, CHUCTEMATHU3alluu, aHaJinu3a u Knaccmbmcaunn I/IH(bOpMaI_II/II/I, HNCITOJIb30BaHUA
pa3zHoo0pa3HbIX MH()OPMALMOHHBIX HCTOYHHUKOB, BKJIOYash Y4eOHYI0 U CIIPABOYHYIO JIUTEPATYpY,
COBpPCMCHHBIC I/IH(i)OpMaI_II/IOHHBIe TEXHOJIOTHU.

[Ipu m3ydyeHuu Kypca MaTeMaTHKH Ha 0a30BOM YpOBHE MPOJOJDKAIOTCA M MOJMY4YalOT Pa3BUTHE
cojiepKaTelibHble TUHUU: «Anzedopa», «Dynkyuuy, «Ypaeuenusa u Hepasencmea», «l eomempusny,
«Inemenmovl KOMOUHAMOPUKU, MEOPUU 6EPOAMHOCHENl, CHAMUCIMUKU U JI02UKUY», BBOIUTCS JIUHUS
«Hauana mamemamuueckozo ananusza». B cBoeil COBOKYMHOCTH OHU OTPakarOT OOraThblil OMBIT
oOyueHuss MaTeMaTHKE B Hallled CTpaHe, YYUTHIBAIOT COBPEMEHHBIC TEHIEHIMM OTEYECTBEHHOH U
3apy6e>KH0ﬁ IIKOJIbI U MO3BOJIAKOT PCaJIM30BaTh MMOCTABJICHHLIC IICPCA NIKOJIbHBIM O6p330BaHI/IeM nejim
Ha MHPOPMAIIMOHHO €MKOM M MpPAaKTUYECKH 3HAUYMMOM MaTepuaje. OTH CoJepKaTesIbHbIe
KOMITIOHCHTBI, pPa3BHUBasCh Ha TPOTSDKCHWHM BCeX JieT OOydYeHHUs, €CTeCTBEHHBIM 00pa3om
MEPEeTICTAIOTCS ¥ B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

B paMKkax yka3aHHBIX COACPKATEIbHBIX JUHUHN PEIIAIOTCS CICAYIOLIUE 3aa4u:

CUCTEeMAaTH3allMsl CBEICHUN O YMciaxX; U3y4eHHe HOBBIX BHJIOB YMCIIOBBIX BBIPAXECHHUHN U (OPMYII;
COBCPUHICHCTBOBAHUC TIIPAKTUYCCKHUX HABBIKOB U BEIYHCIIATEILHON KYJbTYpPBI, paCIMpCHUC U
COBEpIICHCTBOBAHUE alredpandyeckoro ammapaTta, cOpMHUPOBAHHOTO B OCHOBHOM IIKOJE, U €ro
MPUMCHCHUC K PCIICHHUIO MAaTCMATUYCCKUX 1 HCMATCMATUYCCKUX 3a1a4,

paciiMpeHre U CUCTeMaTH3aIusl O0IUX CBEACHUN O (PYHKIMSIX, TOTIOJHEHHUE Kilacca U3y4yaeMbIX
GyHKIMH, WUTIOCTpAaLUs IMUPOTHl MPUMEHEHUs (YHKIMN /IS ONMUCAHWS M M3YYECHHUS pPEaTbHBIX
3aBHCHUMOCTCH;

M3Y4YEHHE CBOWCTB MPOCTPAHCTBEHHBIX Ted, (OPMUPOBAHUE YMEHHS MPUMEHSTHh MOTy4YeHHBIC
SHaHUA OJId pCHICHUA MPAKTUYCCKHUX 3a4ay;

pa3BUTHE MPEICTABICHUNA O BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX B OKPYKAKOUIEM
MHpE, COBEpPUICHCTBOBAHME HWHTEIUIEKTYyaJbHBIX M PEYEBBIX YMEHHM myTeM oOorameHus
MaTeMaTUYECKOTO SI3bIKA, PA3BUTHS JIOTHUYECKOTO MBILIJICHUS;

3HAaKOMCTBO C OCHOBHBIMH UACAMHU U ME€TOJaMHU MaTEMaTHYCCKOI'O aHaJIn3a.

Oouweyuedonvie ymenus, HABLIKU U CHOCOOBL OeamelbHOCIU

B xonme ocBoeHHMs coaepkaHHA MaTeMaTHU4YecKoro oO0pa3oBaHMs Y4YallMecs OBJIAJCBAOT
pa3zHo00pa3HBIMU CIIOCOOAMHU JESTENbHOCTH, TPUOOPETAIOT U COBEPILIEHCTBYIOT OIBIT:

MIOCTPOCHHUSI ¥ UCCIIEAOBAHMS MATEMAaTUYECKUX MOJIENEH NIl OMMCAHUS U PEIICHUS TIPUKIIATHBIX
3aj]1a4, 3aJ1a4 U3 CMEXHBIX JUCLUIUINH;

BBITIOTHEHUS U CAMOCTOSITEIBHOTO COCTABJICHUS allTOPUTMHUYECKHUX MPEANUCAHUN U MHCTPYKIIMMA
Ha MaTeMaTUYeCKOM MaTepHalie; BBIOJIHEHUS PacyeTOB MPAKTUYECKOrO XapaKTepa; MCIHOJIb30BaHUS
MaTeMaTHYeCKUX GOPMYI U CAMOCTOATENBHOIO COCTaBICHUs (POPMYJI HA OCHOBE 00OOIIEHHS YaCTHBIX
CIIy4aeB U HKCIEPUMEHTA;

CaMOCTOSITENIbHOW palbOThl ¢ HCTOYHMKAMM WHOpMalnuu, OOOOIIEHUS M CHCTeMaTH3alUH
MOJIyY€HHOUM MH(OpMAaLK, UHTETPUPOBAHUS €€ B IMYHBIH OIIBIT;

MIPOBE/ICHUS JOKA3aTENbHBIX PACCYXIAEHUH, JJOTUYECKOr0 O0OOCHOBAaHUS BBIBOJAOB, Pa3IMUEHUS
JOKa3aHHBbIX W HEIOKa3aHHBIX YTBer(ﬂeHHﬁ, APTYMCHTUPOBAHHBIX WU 5MOIHOHAJIBHO y6e)II/ITeJ'II)HI)IX
CYKIICHUH;

CaMOCTOSITETbHON M KOJIJIEKTUBHOH ACATCIIBHOCTHU, BKIIFOUCHUA CBOUX PE3YJIILTATOB B PE3YJIbTAThL
paboThI IPyMIIbI, COOTHECEHHE CBOETO MHEHHS C MHEHHEM JPYIHMX YYaCTHHUKOB Y4EOHOTO KOJIJICKTHBA
1 MHCHHUEM aBTOPUTCTHBIX HCTOYHUKOB.

Ouepuennvie cmanoapmom pamKu COO0EPHCAnus u mpedoeanuil OpUeHmupo8ansvl Ha
pazeumue y4aujuxcs u He 00JHCHbl NPENANCME06AMb OOCMUICEHUIO 00/1ee 8bICOKUX YPOGHEII.
Anzebpa wnaueneHa Ha (GOPMHPOBAHHWE MATEMATHUYECKOTO ammapara JUis pemieHus 3aaad u3
MaTEeMaTHKH, CMEXHBIX TPEIMETOB, OKpYXKAIOIIeW peambHOCTU. SI3bIK anreOpbl MOAYEPKUBACT
3HAYCHUE MATEMATHKHU KaK S3bIKa JUISl TOCTPOCHUS MaTEeMAaTHYCCKUX MOJICJICH, TTPOIIECCOB U SIBJIICHUIN
peanbHoro Mupa. OnmHONM W3 OCHOBHBIX 3a7ad M3y4YeHHUS anreOpbl SBISETCS  Pa3BUTHE
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AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJMMOI0, B YaCTHOCTH, JJSI OCBOCHHMS Kypca HH()OpPMAaTHKH;

OBJIa/ICHUE HaBBIKAMHU JIEAYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHne cuMBOIUMYECKUX (POPM BHOCUT

CBOW crHemu(pUUecKHii BKJIAJ B pa3BUTHE BOOOPaXEHHUs, CHOCOOHOCTEH K MaTeMaTHYEeCKOMY

TBOpYecTBY. Jlpyroil BakHOM 3ajaueil M3ydeHUs anreOpbl SBJISETCA IONYyYEHHE UIKOJIbHUKAMHU

KOHKPETHBIX 3HAaHWH O (QYHKIUSX KaK BaKHEHUIEH MaTeMaTHYeCKOW MOJEIM MJIs ONUCAHWS U

UCCIIEIOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB (PAaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, 3KCIIOHEHIUAJIbHBIX,

NEPUOUYECKUX H [p.), UIA (HOPMHUPOBAHMS Yy YYalIUXCs NPEICTABICHUNA O POJM MaTEeMaTWKHU B

Pa3BUTHUH UUBUIN3ALUHU U KYJIbTYPBI.

I'eomempusn — onvH 13 BaKHEUITNX KOMIOHEHTOB MaTEeMaTHUYECKOTO 00pa3oBaHusi, HEOOXouMast
U1l TpUOOpEeTEeHHs] KOHKPETHBIX 3HAaHUH O HPOCTPAHCTBE M MPAKTUYECKM 3HAYMMBIX YMEHHUIA,
(bopMHpOBaHHUS SI3bIKA OMUCAHHUSA OOBEKTOB OKPY)KAIOLIETO MHpPA, JAJIS Pa3BUTHS MPOCTPAHCTBEHHOTO
BOOOpPaXEHUSI U MHTYUIMM, MaTEMAaTUYECKON KyJbTYpbl, A 3CTETUYECKOI0 BOCIIUTAHMS YYaLIUXCH.
W3yuenne reoMeTpur BHOCUT BKJIAJ B PAa3BUTHUE JIOTUYECKOTO MBILIUICHUS, B (HOPMUPOBAHHE TTOHITHS
JIOKa3aTeNIbCTBA.

dnemenmol 102UKU, KOMOUHAMOPUKU, CIMAMUCMUKU U MEOPUU 6EPOAMHOCHEll CTAHOBSITCA
00s13aTeNIbHBIM ~ KOMIIOHEHTOM  IIKOJBHOIO 00pa3oBaHMs, YCHJIHMBAIOIIMM €ro MPUKIATHOE U
[IPaKTUYECKOE 3HaueHue. OTOT MaTepuan HeoOXOoauM, IMpexIe Bcero, sl (OpMUPOBAHUS
(YHKLIMOHATBHOM TI'PaMOTHOCTM — YMEHUI BOCIPHUHMMATh W aHAIW3UPOBaTh HH(GOPMAIHUIO,
MPEJCTABICHHYI0 B pa3IMYHBIX (OpPMax, MOHMUMATH BEPOSTHOCTHBIA XapaKTep MHOTHX pPeaIbHBIX
3aBUCUMOCTEH, IPOU3BOAUTH  IPOCTEHIIME  BEPOATHOCTHbIE  pacueTel. 3ydyeHme  ocHOB
KOMOWHATOPHUKH TTO3BOJIUT yYalIEMYCsl OCYIIECTBIIATH PAaCCMOTPEHHE CIIydaeB, Nepedop M IMOjacYeT
4KCJla BAPUAHTOB, B TOM YHCJIE B IPOCTEUINNX MTPUKIAIHBIX 3aJa4ax.

[Ipy w3y4yeHMHM CTATUCTUKH W TEOPHH BEPOSTHOCTEH O0OTamaroTcs TPEACTABICHUS O
COBPEMEHHOM KapTHHE MHMpa M METO/Jax €ro ucciaenoBaHus, (opMupyercs MNOHUMAaHUE pPOJIU
CTaTUCTUKM KaK MCTOYHHMKA COLMAJIbHO 3HAuYMMOM HMH(QOpMalMM U 3aKIaJAbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIICHHUS.

Taxum 00pa3oM, B X0J1e OCBOCHUS COICPIKAHUS Kypca yJallruecs MoIydatoT BO3SMOKHOCTD:

— Pa3BUThH MpPEJCTABICHUS O YUCIE M POJIM BBIUYUCIECHUHM B YelIOBEYECKOH MpakTuke; chopMUpOBaTh
IIPAKTUYECKUE HABBIKM BBIIIOJIHEHNS YCTHBIX, NMHCbMEHHBIX, WHCTPYMEHTAJIBHBIX BBIYMCICHUM,
Pa3BUTh BHIYUCIUTENIBHYIO KYJIBTYPY;

— OBJQJIETh ~ CHUMBOJIMYECKMM  SI3BIKOM  anreOpbl,  BbIpaboTaTh  (hOpMalIbHO-ONEpaTHBHbIE
anreOpanvyeckue yMEHHUS M HAyYUThCS NPUMEHATh MX K PEIIEHUI0 MaTeMaTH4YeCKUX H
HEMaTEMaTUUYECKUX 3a/1a4;

— H3YYMTb CBOMCTBA U IpaMKU AJIE€MEHTAapHbBIX (PYHKINN, HAYYUTHCS UCTIOIb30BaTh (PYHKIIMOHAIBHO-
rpaduyeckre NpeacTaBIeHUs JUIsl ONMCAHMsI U aHAJIN3a peallbHbIX 3aBUCUMOCTEN;

— Pa3BUTh NPOCTPAHCTBEHHBbIE NPEACTABICHUS M H300pa3uTeNIbHbIE YMEHHUS, OCBOUTh OCHOBHBIE
(bakThl U METOABI INIAHUMETPUHU, TTO3HAKOMHUTBCS € MPOCTEHIINMHU MPOCTPAHCTBEHHBIMH TEJIaMU U
MX CBOMCTBAMH;

— TMOJIYYHUTb MPEACTABICHUS O CTATUCTHUUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHUPE U O Pa3IMYHBIX
crocof0ax WX HU3y4eHHs, 00 OCOOCHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIMX BEPOATHOCTHBIN
XapakTep;

— Pa3BUTH JOIMYECKOE MBILUIEHUE U PeUb — YMEHHS JIOTHUECKH OOOCHOBBIBATh CYXKICHHUS, TPOBOJIUTH
HECJIOXKHBIE CUCTEMATU3alUH, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, HCIIONb30BaTh Pa3INYHbIE
S3bIKM  MAaTeMaTUKH  (CJIOBECHBIM, CHMBOJMYECKHM, rpapuueckuil) uis  HWUIIOCTpPALUH,
MHTEPIIPETALMH, APTYMEHTALIUN U I0Ka3aTeIbCTBA;

— chopmupoBaTh NpeAcTaBieHUuss 00 U3ydaeMbIX MOHATHSIX M METOJaX KaK BaKHEWIIUX CpelCcTBax
MaTEeMaTHYeCKOr0 MOJIETUPOBAHUS pealbHBIX MPOILIECCOB U SIBICHUM.

B xome peamuzanuu [porpaMMbl  MCIONB3YIOTCS TEXHOJOTHMH  aJalTHUBHOTO  OOYy4YeHHs,
MH(pOPMAIlMOHHO-KOMMYHUKalMoHHble TexHonorun (MKT), Meron mpoekToB C OpHEeHTaluer Ha
CIIEYIOIME CTPYKTYpHbIE KOMIIOHEHTHI: LIEJEHANpPaBICHHOCTh (YETKYIO0 IMOCTAaHOBKY KOHKPETHBIX
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Lelnel Ha BceX »JTalax YpOKa); MOTHUBALMIO JAEATEIbHOCTH ydamuxcs (IMyTeM NoaAepKaHUs
MO3HABATEIFHOTO HMHTEpECca, CO3/aHUSl CHTYallMd YCIeXa YYaluMcs, OTIMYAIONIMMCS pPa3HbIMU
YPOBHSIMU OOYYEHHOCTH, PA3IUYHBIM TEMIIEPAMEHTOM, MOTPEOHOCTSMHU); OPraHU3AlNI0 AKTUBHOMN
M03HABATEIBHOM JIEATEIILHOCTH MIKOJIBHUKOB (B TOM YHCIIE CAMOCTOSITEIILHOW, HO HOPMUPOBAHHOM, HE
BBI3BIBAIONICH TIEPEYTOMJICHHS); OpPTaHHU3AIMI0 B3aMMOJICHCTBUS, OOLICHUS YYaIIMXCs B IPOLECCE
MPUMEHEHHS Pa3JIMYHBIX BUJIOB COBMECTHOMU JIEATEIBHOCTH; CHCTEMY Mep, 00ECIEUNBAIONINX YCIOBHS
JUIS  COXPAaHEHUS 370pOBbsi peOCHKa, TOIJCpXKAHUSI €ro padoTOCIOCOOHOCTH; pedIIeKCHIO,
CaMOKOHTPOJIb M CAMOOIICHKY YYaIlIUMHUCS CBOCH JIEATEILHOCTH B TEYCHUE BCETO YPOKA.

TexHoJIOTHS aJanTHBHOTO O0YYECHHUS MMO3BOJISIET OCYIIECTBIIATE PabOTy B IBYX PEKUMAX: O0ydeHUE
BceX (COOOIICHHE HOBOTO, OOBSCHEHHE, JEMOHCTpAIlMs, TPCHUPOBKA) M HHIUBHIyalbHas paboTa c
OTACNbHBIMU OOy4aromuMucs (ympaBJICHHE CaMOCTOSTEIbHON paboToi, OCyIIecTBICHHE KOHTPOJI,
BKIIIOYCHHE B CAMOCTOSITEIILHYIO PaboTy, paboTy MO OYepequ ¢ yUYeHHKaMH). ITO Ja&T BO3MOXKHOCTh
00yJaromuMMCsl OpPTaHU30BBIBATH CBOKO JICATEIBHOCTh COBMECTHO C YYUTENEM, WHAWBHIYAIBHO C
YUUTENIEM, CaMOCTOSITEIIbHO TIOJl PYKOBOJACTBOM  yduTesss. [Ipexamonaraercst JAMAarHOCTHKA
IEpBOHAYAJIbHBIX 3HAaHUU H YMCHI/Iﬁ Mo Mar€MaTuKe, COCTABJICHUC TCXHOJOIMYCCKHUX KaprT, HOI{60p
Pa3HOYPOBHEBBIX 3a/IaHUi, 00yYCHHUE HAaBbIKAM CaMO- M B3aUMOKOHTPOJIS, TPOBEJICHUE MOHUTOPHHTA
NESATCIILHOCTH YYalllUXCsl, OMpECIICHUE YPOBHS O0y4aeMOCTH IMKOJBHHKOB, MPOBEIACHHE HTOTOBOMN
JTUArHOCTUKYU 3HAaHUM U YMEHUH.

I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaHI/IOHHI)IG TCXHOJIOTMHU TIMO3BOJAKOT PCAJIU30BbIBATH JIMYHOCTHO-
OPUCHTUPOBAHHOE O0y4YeHHE, (OPMHUPOBATH U PA3BUBATh HCCIIEIOBATEIIbCKUE, MHPOPMALMOHHBIC U
KOMMYHHUKATHBHBIC CHOCO6HOCTI/I, Pa3sBUBATb MBIIIJICHUC 06yqa}01111/1xc;[, (1)OpMI/IpOBaTI) MOACJIbHBIC
npencraenenus. UKT ucnonbs3yercs B crieayrommx Gopmax:

« pa3paboTKa W HCIOJH30BAHHUE JJICKTPOHHBIX YUEOHBIX MaTEpUAIOB ¢ MCHoOJb3oBaHneM Microsoft

PowerPoint, Microsoft Excel.

. HUCITOJIB30BAaHUEC I'OTOBBIX MYHLTHMCHHﬁHBIX mporpamm
« 0o0pa3oBarenbHBIN MOpPTAN YUH.py
. 0o0Opa3oBareipHBIA HHTEPHET-pecypc Skiacc.

MeTton mpoektoB. OHO W3 HaNpaBICHUHN JIMYHOCTHO-OPUEHTHPOBAHHOTO OOyUEHHUs — MPOEKTHAS
ACATCIIBHOCTh INKOJBbHHUKOB. HpI/IMCHSII—OTCfI JIMYHOCTHBIC KPATKOCPOYHBIC IIPOCKTHI. annmecs[
BBITIONHSIOT TpPAaKTHUYECKHe pPadOThl B BHUAE MHMHH-TIPOEKTOB C HCIOJIb30BAHUEM METOAMYECKUX
pCKOMeHI[aHI/Iﬁ NI HHCprKHH@ﬁ o Xo4y ACATCIIbHOCTH. KOHTpOJ'II) OCYHICCTBJIACTCA HA KIIHOYCBBIX
MOMEHTAaX BBIIIOJHEHHUS TPOEKTA.

Oco0eHHOCTH OpraHu3aIi y4eOHOT0 MpoIecca — KJIaCCHO-ypOYHasi CUCTEMA.

IMJIAHUPYEMBIE PE3YJAbTATHBI OGYYEHUS

B pezynomame uzyuenus mamemamuku Ha 6a3060Mm ypoeHe y4eHUK 00NHCEH
3HATL/IIOHUMATh

. 3HAQUYEHHE MATEeMATHMYE€CKOW HAyKH JUIsl PELIEeHUs 3a/1ay, BO3HUKAIOIIUX B TEOPUU U MPAKTHKE;
IIUPOTY U B TO K€ BPEMSI OTPAHMYECHHOCTh TPUMEHEHHUSI MATEMAaTHYECKUX METOJOB K aHAJIU3y U
MCCIIETOBAaHHIO TPOIIECCOB U SIBJICHUI B MPUPOE U OOIIECTBE;

. 3HAYCHHE TPAKTUKH M BOMPOCOB, BOSHUKAIOIIMX B CaMOWl MareMaruke st (OPMHUPOBAHHS U
pa3BUTUSL MaTeMaTMYECKOM HAayKH; HWCTOPUIO Pa3BUTUSL TOHATHUS  YHUCIA, CO3JaHUS
MaTeMaTUYeCKOT0 aHaJln3a, BOSHUKHOBEHHS M Pa3BUTHS T€OMETPUH,

. YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTUKH MAaT€MaTUYECKUX PACCYKACHHUM, UX TPUMEHUMOCTb
BO BCeX 00JIACTAX YETOBEUECKOM NEATENHHOCTH;

. BEPOSITHOCTHBIN XapaKkTep pa3IMUHbIX MPOIIECCOB OKPYKAIOLIEr0 MUPA;
yMeTh

. BBHITIONHSATH apu(MeTHyecKue AeUCTBUS, COUeTasi YCTHhIE U MUChbMEHHBIC MMPUEMBI, IPUMEHEHUE

BBIYMCIIMTENBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHHsS KOPHS HATypaJbHOM CTENEHHU, CTEIEHH C
panMoHaNbHBIM IOKa3aTeseM, Jiorapudma, UCIONb3ys MPH HEOOXOIUMOCTH BBIYUCIUTEIbHBIC
YCTPOMCTBA; MOJIb30BATHCS OLICHKON M MPUKUAKON MPH MPAKTHYECKUX PacyeTax;



MIPOBOJIUTH 10 M3BECTHBHIM (OpPMYJIaM U IMpaBHUaM IMpeoOpa3oBaHHs OYKBEHHBIX BBIPAKECHUH,
BKJTIOYAIOIIUX CTENEHH, PaJUKAIIbI, Jorapu(Mbl 1 TPUTOHOMETPUYECKHE (PYHKLINU;

BBIUUCIIATh 3HAYCHUS YHUCIOBBIX M OYKBEHHBIX BBIPAXCHHUH, OCYILIECTBIISII HEOOXOIAMMBbIE
MOJICTAHOBKH U MpeoOpa3oBaHMus;

UCTOJb30BaTh TNPUOOPETCHHbIE 3HAHUS M YMEHUS B MPAKTHUYECKOW JEATEIbHOCTH H
MOBCETHEBHON JKM3HU JJIs: TMPAKTUYECKUX pacuyeToB 1o Qopmynam, BKIOYas (GOpMYIbI,
coJiep Kallie CTENEHH, PaJAuKalbl, JOrapupMbl U TPUTOHOMETPUYECKUE (DYHKIMH, MCHOIb3YS
IIPU HEOOXOIMMOCTH CIIPAaBOYHBIE MAaTEPUaJIbl U MPOCTEHIIINE BEIYUCIUTEIbHBIE YCTPONUCTBA;
OYHKIUU U TPAOUKHU

yMeTb

OTIpeNIeNIATh 3HAYeHUEe (PYHKIUH [0 3HAYCHHMIO apryMEHTa IMPH Pa3IM4YHbIX Croco0ax 3aJaHus
byHKINH;

CTPOUTH TPAPUKH U3YIEHHBIX (PYHKIIHIA;

OIMCHIBATH MO TPaQUKY U 8 npOCmeuuux cryyasx no ¢oopmyie NOBEICHUE U CBOMCTBA (YHKIIHA,
HaXOJUTh 1O TpaduKy PyHKIMH HANOOIBIINE U HAMMCHBIINE 3HAYCHHUS,

peliats ypaBHEHHS, MPOCTEHIINE CUCTEMBbl YPaBHEHHM, HCHOJIB3Ys cgoucmea (QyHKyuil U HUX
rpauKoB;

UCIIONIb30BaTh MPHUOOpPETEHHbIE 3HAHWA W YMEHHUS B MPAKTUYECKOW JEATEIBHOCTH U
MOBCETHEBHON KM3HH /ISl ONHMCAaHUS C IOMOIIBbI0 (YHKIMH pa3IWYHBIX 3aBUCHMOCTEH,
Mpe/icTaBiIeHHs UX TpadudecKu, UHTEPIpPETaIluK rPaUKOB;

HAYAJIA MATEMATHYECKOT O AHAJIU3A

yMeTb

BBIUUCIIATH TIPOU3BOHBIE U NeP8O0Opa3zHble HIIEMEHTAPHBIX (DYHKIIHIA, MCTIONB3YS CIIPABOYHBIC

MaTCpHrabl;

UCCIIEeIOBaTh B MPOCTEUIINX clydasx (PYHKIMM Ha MOHOTOHHOCTb, HaXOJIUTh HaWOOJBIIME U
HAaUMEHBIINE 3HAYCHHUS (QYHKIUH, CTPOUTh TpadUKH MHOTOWICHOB U  HPOCMENUUx
PAYUOHATbHBIX (YHKYULL C UCTIONH30BAHUEM allllapata MaTeMaTHUYeCKOTo aHalln3a,

BLIYUCTIAMb 8 NPOCMEUUUX CTIYYASX NA0UWAOU C UCNONb308AHUEM NEPBOOOPA3HOU;

HCNOJb30BATh NPUOOPETEHHbIE 3HAHMS W YMEHHSl B NPAKTHYECKOH JeATeIbHOCTH H
NOBCETHEBHOM KU3HH JUIS:

pelleHrs TPUKIATHBIX 3aa4, B TOM YHCIIE COIHUAIbHO-DKOHOMUYECKUX U (DU3MYECKHX, Ha
HauOOJIBIIINE ¥ HAUMEHBIIINE 3HAYCHH S, HA HAX0XKJIEHUE CKOPOCTH U YCKOPEHUS,

YPABHEHUSA U HEPABEHCTBA

yMeThb

pemars pamuoHalbHbIE, MOKa3aTellbHble M JorapuMHUUYecKHe YpaBHEHHMS M HEPaBEHCTBA,
npocmetuiue UppayuoHaIbHvle U MpUeOHOMempuiecKue YpasHeHus, ux CUCmemvl;

COCTaBJIATh YPABHEHUS U HEpaseHCcmaea 10 YCIOBUIO 3aa4H;

WCIIOIB30BAaTh ISl MPUOIMKEHHOTO PEIIeHUs YpaBHEHUN U HEPABEHCTB IpauuecKkuii METo;
n300pakaTh Ha KOOPJAMHATHOW MIIOCKOCTH MHOXKECTBA PEIICHUN MPOCTEHIINX ypaBHEHUH U UX
CHCTEM;

HCNO0Jb30BATh NPUOOPETEHHbIE 3HAHMS W YMEHHSl B NPAKTHYECKOH JeATeJIbHOCTH H
IOBCEIHEBHOM KU3HM JJIS:

IOCTPOEHUS U UCCIIEA0BAHUS IIPOCTEUIIIMX MATEMATHUYECKUX MOJIETIEH;

9JIEMEHTbBI KOMBUHATOPUKHU, CTATUCTUKHA U TEOPUH BEPOSITHOCTEM
yMeThb

pemaTh MpocTelre KOMOMHATOPHBIE 33/1adyd METOZ0M Tiepebopa, a TakKe ¢ MCIOJIb30BaHUEM
W3BECTHBIX (hopmyiT,;

BBIYUCIISITH B IPOCTEUIITUX CIIYYasiX BEPOSTHOCTH COOBITHI HAa OCHOBE IOICUETa YHCJIa HCXOJIOB;
HCMOJb30BATh NPUOOPETEHHbIE 3HAHMS W YMEHHSl B NPAKTHYECKOH JeATeIbHOCTH U
NOBCEIHEBHOM KU3HM JJIS:

aHaJlM3a pealibHbIX YMCIIOBBIX JIAHHBIX, TIPEJCTABICHHBIX B BUJIE TUarpaMM, TpaduKoB;
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. aHanmM3a MHQOPMAIK CTATUCTHYECKOTO XapaKTepa;

TEOMETPUASA
yMeTb

. pacro3HaBaTh Ha 4epTeX)ax M MOENSAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH TPEXMEpHBIC
O0O0BEKTHI C UX ONMUCAHUSIMH, U300paKEHUSIMHU;

o ONMCHIBATH  B3aMMHOE  pAaclOJOXKEHUE NPsSIMbIX U  IUIOCKOCTEM B MPOCTPAHCTBE,
aApeyMeHmupo8ams 80U CYHCOeHUs 00 IMOM PACNONIONCEHUU,

. aHAJM3UPOBATH B MPOCTEUIINX CIy4asX B3aUMHOE PacIoIOKeHne 0ObEKTOB B IPOCTPAHCTBE;

o 1U300pakaTh OCHOBHBIE MHOTOTPAHHHMKH W KpYTJble TeJa; BBIMNOJHATH YEPTEkKHU IO YCIOBHUIM
3ajay;

o cmpoums npocmetiuiue cevenuss Kyoa, npusmul, NUPamuobsl,

o pelmars IUIAaHUMETPUUYECKUE M IPOCTEHIIME CTEPEOMETPUYECKHE 3aladd Ha HaXO0XKJIECHUE
reOMETPUUYECKUX BEJIMYUH (IUIMH, YIIIOB, MIIOIIaeH, 00beMOB);

o WCIIOJIB30BATh MPU PEIICHUH CTEPEOMETPUUYECKUX 3aay INIAaHUMETpUYeCcKre (DaKThl U METOJIBI,

o MIPOBOAMTD TOKA3aTEIbHBIC PACCYKICHHS B XO/I€ PEILICHUS 3a7a4;

HCNOJb30BATh NPUOOPETEHHbIE 3HAHUS W YMEHHMSl B NPAKTHYECKOH J1eATeIbHOCTH U
MOBCEAHEBHOM *KU3HU IS

. UCCIeIoBaHus (MOJICTUPOBAHUS) HECIOKHBIX MPAKTHYCCKUX CUTYyallMidi Ha OCHOBE M3YYCHHBIX
(dbopMyI u cBOICTB uryp;

. BBEIYHCIICHUS OOBEMOB W IUIOMAACH TOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEJI NPH PEHICHUH
MPAKTUYECKUX 3aj[ad, KCIOJIb3YSl TPU HEOOXOIUMOCTH CIPABOYHHKH M BBIYMCIHTEIBHBIC
YCTPOMCTBA.

AJI'EBPA U HAYAIA AHAJ/IN3A (204 9)

AJITEBPA

Kopuu u crenenn. Kopenb crenenu n>1 u ero cpoiictBa. CBoicTBa KOpHS n-OM CTENEHU
CreneHb ¢ palMOHANbHBIM IOKa3aTeleM U ee cBoiicTBa. [lomwamue o cmeneHu c OeucmeumenbHbim
noxkazamenem. CBOWCTBA CTEIEHW C IeHCTBUTEIBHBIM moKasareieM. OO000IeHrue IOHATHS O
nokaszarene creneHu. I[IpeoOpa3zoBaHMe BBIpaXEHHUH, COJEpXKAIUX CTENeHb C PalMOHAIBHBIM
nokasaresiem. [IpeoOpa3oBanus MPOCTENHIINX TPUTOHOMETPUUECKUX BBIPAKEHHI.

Jlorapugm. Jlorapudm uncna. Harypanshsie norapudmel. Ocrogroe nozapugpmuyeckoe
modicoecmeo. Jlorapupm nponsBeIeHNs], YaCTHOTO, CTENIEHU; nepexo0 K HOBOMY OCHOBAHUIO.
JlecATUYHBIA 1 HATYypaJIbHBIN JOrapu(Mmbl, YUCIIO €.

IIpeoOpa3oBanusi mpocTeiiliMX BbIPpaKeHUi, BKIIOYAIONINX apU(pMETHUECKHE OIepaluu, a
TaKXKe OIepallMi0 BO3BEJEHMS B CTENEHb M omepauuio Jsorapudmuponanus. IlpeoOpasoBanue
BBIPAXKECHM, COAEPKAIUX PATUKAIIBI.

OcHoBbl TpuroHomerpuu. CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC MPOU3BOJIBHOTO yria. JlinHa
IyTU OKpYKHOCTH. YwncnoBas OKpyKHOCTb. PanmanHas mepa yrma. YwucimoBas OKpYKHOCTbh Ha
KOOpAMHATHOM IUIOCKOCTH. CHHYC, KOCHHYC, TaHI€HC M KoTaHreHc uucia. (OCHOBHbIE
TpUroHOMeTpuueckue ToxzaectBa. Dopmynsl npusBeneHus. CHHYC, KOCUHYC M TaHTE€HC CYMMBI U
pa3zHoCTH J1ByX yrioB. CHHYC U KOCHUHYC BOHHOro yria. @opmyssl MOHMWKEHUs creneHu. Popmynsi
nonosunHo2o yauwl. llpeobpasosanus cymmbl mMpucoOHOMempudecKux @QYHKYuill 6 npousseoeHue u
npouszeeoenuss 6 cymmy. Buvipasicenue mpuconomempuueckux QyHkyuil uepe3 maueeHc NOJIO0BUHHO2O0
apeymenma. IlpeoOpa3oBaHus NPOCTEHIIMX TPUTOHOMETPUUYECKUX BbIpaxkeHui. I[IpeoOpaszoBanue
Beipakerust ASin X+ Bcosx k Buxy Csin(X+t).



IIpocmetiwue mpuecoHomempuyeckue ypasHeHus u HepageHcmeda. ApKcunyc, apKKoCuHyc, apKman2enc
yucna. APKKOCUHYC | pellicHHe ypaBHEHUsT COSt = a. ApKCHHYC U pelieHre ypaBHeHus Sint = a.
ApKTaHreHc u penieHue ypaBHeHus tgt = a. ApKKoTaHI'€HC U pelleHre ypaBHeHus Ctgt=a.

OYHKIIUHU

®yuknuu. O0nacTh ompenesneHuss U MHOXKECTBO 3HaueHuid. ['paduk (ynkmuu. I[loctpoeHue
rpadukoB (GYHKIMH, 3aAaHHBIX Pa3IUYHBIMU criocobamu. CBoicTBa (QYHKIUI: MOHOTOHHOCTD,
YETHOCTh U HEYETHOCTh, IEPUOJANYHOCTb, OIPAHUYECHHOCTh. [IpoMexXyTKH BO3pacTaHusl U yObIBaHUS,
HanOoJpllee ¥ HaMMEHbBINEeE 3HAYCHHS, TOUYKH JKCTpeMyMa (JIOKQJIbHOTO MAaKCUMyMa U MHHHUMYMA).
I'padmueckas unTepnperanus. [Ipumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEN B pEAIbHBIX IMpolieccax U
SIBIICHUSIX.

Ob6parnas ¢ynkuusa. Obaacms onpedeienuss u 001ACMb 3HAYEHUL 00PAMHOU QYHKYUU.
HccnenoBanne (yHKIMM Ha MOHOTOHHOCTh. OTBICKaHME HAuOOJBIIEr0 M HAMMEHBLIETO 3HAYCHUIl
HenpepelBHOW (YHKIIMM Ha MPOMEXYTKE. 3aJayd Ha OTHICKAHUE HaWOOJBIIMX M HAUMEHBIIHUX
3Ha4eHUH Benn4uH. ['paduk oOpatHoil HyHKIHH.

CrenenHasi (yHKIMsS ¢ HaTypallbHbIM IOKa3zaTeneMm, e€ cBoiictBa U rpaduk. DyHKIUS BHUAA
y= 2/x , €€ cBoiicTBa U rpaduk. CreneHHble (PYHKINH, UX CBOWCTBA U IpadUKH.

Bepmuxanvnvie u ecopusonmanvhvlie acumnmomsl 2epaguxos. I paguku OpodHO-TUHEUHbIX
@yHryui.

Tpuronomerpuueckne GyHKIUHN, UX CBOMCTBA U rpadUKK; NEPUOTUIHOCTH, OCHOBHOM
nepuoa. Kak moctpouts rpaduk ¢pyuxuuu y = mf (X), ecnu usBecred rpadpuk Gpyakuuun y = f(X).
Kax moctpouTts rpaduk dpynkimu y = f (MX), ecniu uzBecren rpaduk Gpyukuuu y = f(X). Ipaduk
rapMOHHYECKOro Kojebanus. @ynkuuu Y =SiN X, Yy = COS X, MX CBOMCTBA U rpaguku.. OyHKIUH
y =tgX, Y =CtgX, ux cBoiictBa u rpaduku. [lepuoaunurocts GyHKIMA Y=SiN X, Y=COS X.
[TokazarenbHas QyHKIMS (SKCIIOHEHTA), €€ CBOICTBA U rpaduK.
Jlorapupmuueckas GpyHkims, eé cBoiicTa u rpadguk. Oynkuus y=In X, e€ cBoiicTBa 1 rpaduk.
[Ipeobpa3zoBanus rpaduKoB: MapaeNbHbIN MepEeHOC, CAMMETPHUS OTHOCUTENLHO Oceit
KOOPJUHAT U CUMMEMPUs. OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUsT OMHOCUMENTbHO NPAMOL
Y = X, pacmsasicenue u cocamue 60016 ocell KOOPOUHAM.

HAYAJA MATEMATHYECKOI'O AHAJIM3A
UucnoBsle nocneaoBaTenbHOCTU. [lonssmue o npedene nociedosamenvrocmu. Cyujecmeosanue
npeoena MOHOMOHHOU 02PAHUYEHHOI nociedosamenvrhocmu. JITuHa OKPY>KHOCTH U IUIOIIAIb Kpyra
KaK MpeJielibl ocienoBaTenbHocTe. beckoneuHo yOpiBaroIias reoMeTprueckas porpeccus u ee
cymma. Beruncnenue npenenoB nocnenosarensHoctelt. [Ipenen ¢pynkunn Ha 6eckoneunoctu. [Ipenen
¢ynkuuu B Touke. [Ipupamienne aprymenra. [Ipupamienne pyHkuuu.
Ilonamue o nenpepuvignocmu ¢hynxkyuu. 3aauu, TPUBOISALINE K MOHATUIO IPOU3BOJTHOM.

[Tonatue o mpous3BOIHON (YHKIMM, (U3NUECKUH W TE€OMETPUUYECKUN CMBICT HPOU3BOJHOM.
VYpaBHeHHne KacareabHOW K rpaduky (yHKIUU. AJNTOPUTM HaXOXIeHHs mpous3BojaHoi. [IpaBuia
middepennmpoBanus. [Ipou3BogHbIE CyMMBI, Pa3HOCTH, MpPOMU3BENEHUs, 4acTHOro. IIpousBojHbIE
OCHOBHBIX 2JIeMEHTapHbIX QyHKUIUN. Popmysbl JuddepeHIIMPOBaHHS TPUTOHOMETPUUECKUX (QYHKIUH.
HuddepenunpoBanue cnoxHoi ¢pyHkuuu. JuddepenipoBanre noka3aTenbHON U JorapupMHUIecKon
¢byakumii. [lpumeHeHue TPOU3BOAHOW K MCCIENOBAaHUIO (DYHKIIMH W TOCTPOEHUIO TpaduKoB.
IIpoussoonvie 0bpamuou yHKYUU U KOMROIUYUU OAHHOU DYHKYUU C TUHEIHO.

Ilonamue 06 onpedenenHom unmezpane KAk niowjaou KpUGOIUHeUHou mpaneyuy. BerarcieHue
IIoIaze IUIOCKUX (Uryp C MOMOIIBIO orpenenéHHoro uHTerpana. CBoWcTBa ONpenenEHHOro
unterpana. [lepsoobpasnas. IIpaBuna BeruuciieHus nepBooOpa3Hbix. IlepBooOpa3Hbie 37€MEHTapHBIX
¢ynkuuit. Heonpenenénusiit unterpan @opmyna Hetorona-Jleiionuma.

[Ipumepsl KCMONB30BaHMSI TMPOU3BOMHOM JUIsI HAaXOXICHHUS HAWIYYIIEro pelIeHus B
IPUKJIAIHBIX, B TOM 4YHCIE COLMAJIbHO-3KOHOMHYECKHX, 3anadax. HaxokaeHwe CKOpocTH s
nporiecca, 3agaHHoro (opmynoi unu rpadukom. [IpuMepsl mpuMeHeHUs HMHTETpaia B (DU3UKE U
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reomeTpun. Bropas npousBoaHas u ee GU3NUECKUN CMBICIT.
YPABHEHUA U HEPABEHCTBA

OOmue MeToabl pelIeHWHd  ypaBHEHM. PelieHne  paluOHANBHBIX, IMOKa3aTeIbHBIX,
norapu(MHUUECKUX ypaBHEHMH M HEpaBEHCTB. PellleHHe MppalOHAIBHBIX, M TPUTOHOMETPUYECKHUX
ypaBHeHuil. CucreMbl ypaBHeHH. OCHOBHBIE NMPUEMBI PELLICHUS CUCTEM YypaBHEHHIl: IIOJICTAaHOBKa,
areOpandyeckoe CIOKEHHE, BBEICHHE HOBBIX IIEPEMEHHBIX, METOJ pa3/I0KEHUS Ha MHOKUTEIH.
PaBHOCWJIBHOCTE ypaBHEHMH, HEpPAaBEHCTB, CUCTEM. Te€OpeMbl O pPAaBHOCWIBHOCTH YpPaBHEHM.
IIpeoOpa3oBaHue AaHHOIO YypaBHEHMsI B ypaBHeHue-cienctBue. O INpoBepke M IOTEpe KOpHEH.
Pemenne npocredinux CHUCTEM ypaBHEHHUM C JBYyMs HEUM3BECTHBIMH. PelieHue cucTteM HEpaBEHCTB C
onHoil mepemennoil. 3amena ypasuenus h(f(x))=h(g(x)) ypasuenuem f(x)=g(x). Pemenue

HEPABEHCTB C OJIHOM nepeMeHHOM. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB. Y paBHEHUS U HEPaBEHCTBA
C MMapaMeTpaMHu.

Hcnonp3oBanue CBOMCTB U rpadukoB (QYHKIUI NpU pelICHHH YpaBHEHUH M HEpaBEeHCTB. MeTo
UHTEepBAJIOB. 300pakeHHEe Ha KOOPAMHATHON IUIOCKOCTHM MHOXKECTBA pELICHUH ypaBHEHUH U
HEPABEHCTB C JABYMsI IEPEMEHHBIMU U UX CHUCTEM.

[IpumeHeHre MaTEMaTUYECKUX METOOB JUIsl PELICHUS CONEPKATEIbHBIX 3a/1a4 U3 Pa3IMUHBIX
o0acTeil HayKH W TPaKTUKU. VIHTepIpeTamus pe3ynbTrara, y9eT pealbHbIX OTpaHHYCHHA.

3JEMEHTbI KOMBUMHATOPUKH, CTATUCTHKHA U TEOPUU BEPOSITHOCTEM
TabnuuHoe u rpaduveckoe MpeaCcTaBIeHUE JaHHBIX. YUCi08ble Xapakmepucmukuy psioo8 OaHHbIX.

IToouepenHblii U OAHOBPEMEHHBIN BBIOOP HECKOJBKUX 3JEMEHTOB M3 KOHEUHOTO MHOXKECTBA.
Coueranuss u pasmenieHus. Dopmynbl  4ucaa MEPECTAHOBOK, COYETAHMM, Pa3MEIICHUMN.
KomOuHaTOpHblE NPUHLMIIEI CIOXKEHUS M yMHOXeHus. [IpaBuno ymHoxeHus. IlepectaHoBku u
¢dakropuanel. Pemenune koMOmHaTOpHBIX 3amad. Popmyma OwnHoma Hrerorona. CBoiicTBa
OouHoMuanbHbIX KO3 dunmentos. Tpeyronpauk [lackans.

DOneMeHTapHble U CIIOKHbIE COObITHS. PaccMoTpeHue cilydaeB U BEpOATHOCTb CYMMBbI
HECOBMECTHBIX COOBITHH, BEPOSTHOCTb HMPOTHBOIOJIOKHOIO COObITUS. [lonamue o Hesasucumocmu
cobvimuu. Beposmnocme u cmamucmuueckas uacmoma Hacmynienus cobvimus. Pemienue
IIPAKTUYECKUX 3aJad C IPUMEHEHHUEM BEPOSTHOCTHBIX METONOB. BeposTHOCTH M reoMerpus.
HezaBucumble moBTOpeHUs: HCHbITaHUM ¢ JIByMs ucxojgamu. CTaTUCTHYECKHE METOAbl 00pabOTKH
uHpopmanuu. ['ayccoBa kpuBas. 3akK0H OOJIBIINX YHCEN.

IloBTOpPEHME

I'EOMETPUA

IIpsimble ¥ MJocKocTH B nMpocTpaHcTBe. OCHOBHBIE TOHATHS CTEPEOMETPUH (TOUKa, MpsMasd,
IUIOCKOCTB, IPOCTPAHCTBO). AKCHOMBI cTepeoMeTpru. HekoTopele clieAcTBUS U3 aKCHOM.

B3auMHOe pacnonoxeHnue MNpsAMbIX B IpocTpaHcTBe. Ilepecekaromuecs, mnapajuieiabHbIE U
CKpELIUBAIOIIKECS MPsAMBIE. YTOJI MEXAY IPSIMBIMU B IIPOCTpaHCTBE. [lepneHuKyIsIpHOCTD MPSAMBIX.
[TapamtenpHble  INpsiMble, MpsAMbIE, MEPIECHAMUKYISApPHbIE K IIOCKOCTH. [lapamienbHOCTE U
MEPINEHIUKYJSIPHOCTE NPSIMOM M IUIOCKOCTH, TIpU3HAaKW M cBoWcTBa. Teopema o0 Tpex
nepneHauKyispax. Ilepnenaukyisap 1 HakJIOHHasA. YTOJI MEXKAY IPSIMOU U INIOCKOCTBIO.

[TapamienpHOCTh IIJIOCKOCTEM, NEPIEHINUKYISAPHOCTh IUIOCKOCTEH, IpPU3HAKA W CBOWCTBA.
Heyepannviii y2on, TuHelHblIl Y201 08Y2PAHHO20 Y2Id.

PaccrosiHus OT TOUKM 10 TWIOCKOCTH. PaccTostHMEe OT mpsiMOil 10 TWIOCKOCTH. PaccTostHue Mexay
napaJulelbHbIMU MJIOCKOCTSIMU. Paccmosinue medncoy cKpeuwuearouumMucs npamoiMu.

[TapannensHoe npoekTupoBaHue. OpTOroHaIbHOE MPOEKTUPOBaHME. [110ujadb opmo2oHaNbHO
npoexyuu MHo2oy2onbHuka. 1300paxeHne NpocTpaHCTBEHHbBIX (UTYD.

MHororpanauku. Bepumsel, pedpa, rpaHd MHOTOTpaHHUKA. Paseepmra. Muozoepannvie yenvl.
Buinyknvie mnozoepannuxu. Teopema Jiinepa.

IIpu3sma, ee ocHOBaHuUs, OOKOBBIE pedpa, BbICOTA, OOKOBasl MOBEPXHOCTb. IIpsiMast u naxronnas
npusma. IlpaBunbHas npusma. [lapamenenunen. Ky6. [Ipsmoyronsusiit napamnenenunes. CBoicTBa
IpaHel, TuaroHajel MpsMOYTroJIbHOTO MapajuIeIenIe 1a.

[Mupamuna, ee ocHOBaHME, OOKOBble pedOpa, BBICOTA, OOKOBash MOBEPXHOCTh. TpeyrojbHas
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nupamuna. [lpaBunbHas nupamuna. Yceuenwas nupamuoa. IlIpasunvHas yceuéHHas nupamuoq.
Inowaows 60Kx0601 NOBepXHOCMU NPABUTLHOU YCEUEHHOU NUPAMUOBL.

Cummetpus B poctpancTtBe. CuMMeTpun B Ky0Oe, B MapallieNieuIeie, 8 npuzme u nupamuoe.
Ilonamue o cummempuu 6 npocmpancmee (YUeHMpanvbHas, ocesas, 3epkanvHas). Ilpumepsl cummemputi
8 OKpYIHCaIOwem mupe.

Ceuenus ky0a, MpU3MBbl, MTUPAMUBL.

[IpencraBieHre O NPABWIBHBIX MHOTOTPaHHHKAX (TETpad’Ap, KyO, OKTa’aAp, MOACKAdIp H
HUKOCAdIP).

Tena u noBepxHocTu Bpamenus. L{lununap u xkonyc. Yceuennwiti konyc. OCHOBaHME, BBICOTA,
OOKOBasi TMOBEPXHOCTh, OOpa3yromias, pa3BepTka. Ocesbvle ceyeHuss U ceueHus NnapaulesbHble
ocnosanuto. I1nowads 60K0801 U NOTHOU NOBEPXHOCIU YCeuéHH020 KoHyca. CeueHust KOHYCO8.

ap u chepa, ux ceueHusi, kacamenvHas NIOCKOCMb K chepe. B3aumMHoe pacrnoyiokeHue chepsl
Y TJIOCKOCTH.

O0beMbl Tel W IUIOIIAAM WX NOBepxHocTeil. [lowamue 06 obveme mena. Omuoutenue
00vbeM06 NOOOOHLLX mell.

@opmynbsl o0bema Kyba, MPSAMOYrOJBHOTO MapajuleNienurnena, MNpu3Mbl, MMHApa. OO0BEM
npsiMoid mpusMbl. O0bEM HakIOHHOM mpusMmbl. Dopmysbl o0bema nupamuibl U KoHyca. OOBEM
yceuéHHoi nmupamuabl. O0bEM yced€HHOro koHnyca. DopMysbl MIOMIaAU MOBEPXHOCTEH LUIUHAPA U
koHyca. @opmynel 00beMa mapa U iomaau chepbl. O0béM mapoBoro cermeHta. O0bEM MIAPOBOTO
ciosi. Beruucienue o0bEMOB T ¢ TOMOIIBIO ONPEAeIEHHOTO UHTErpaa.

Koopaunatrbl u BekTopbl. [lekapToBel KoopauHaThl B mpoctpaHcTBe. dDopmyna paccTosHus
MEXAy ABYMsI TOYKaMU. YpaBHEHUS cepbl u mniockocmu. DPopmyna paccmosHus om MmMOYKU 00
NAOCKOCHU.

Bekropsl. Monyns BekTopa. PaBeHCTBO BekTOpOB. Cii0’k€HHE BEKTOPOB U YMHOKEHHUE BEKTOpA
Ha uwncio. CBoWCTBa CIIOXEHUS BEKTOPOB B mpocTpancTBe. CyMMa HECKOJIBKHX BEKTOPOB.
Koopaunatsl BekTopa. CBsi3b MEXy KOOpJAMHATAMU BEKTOPOB U KoopauHAaTamu Toyek. [Ipocteiimue
3a1aun B KoopauHaTax. KoopauHatel cepeauHbl oTpes3ka. JnuHa BekTopa. YTosl Mexay BEKTOpamHu.
CkansgpHoe TpOU3BEICHHE BEKTOPOB. BblunciaeHue yrioB MexAy MNOpSMbIMH M IUIOCKOCTSMH.
Konnuneapusie BekTopbl. Paznoxenne BeKTOpa 1Mo IBYM HEKOJTMHEAPHBIM BekTopaMm. KoMranapHsie
BEKTOpHI. PaznoxkeHue no TpeM HeKOMIUIaHApHBIM BekTopaM. [IpaBuio napamienenumnena.

IToBTOpPEHME
Kiacc 10 kaace
Auredpa
Nen/m | Ha3BaHue TeMsl Komnuectso KoHnTponbHbie
4acoB paboThI
1 OCHOBBI TPUTOHOMETPUHU 37 2
2 DOyHKIIUN 16 1
3 Hayana maTemMaTnyeckoro aHaamsa 26 2
4 YpaBHEHUsI U HEPABEHCTBA 10 1
5 DneMeHTbl KOMOMHATOPUKHU, CTATUCTUKH U 10 1
TEOPUU BEPOSITHOCTEN

6 IToBTOpCeHME 3

Wroro: | 102 7

I'eomeTpus

1 [TpsiMbIe U TNTIOCKOCTH B TPOCTPAHCTBE 38 3
2 MHororpanHuKu 25 2
3 IToBTOpEHNUE 5

Hroro: | 68 5
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Kiace 11 knacc
Auredpa

1 IToBTOpEeHUE 9 1
2 Crenenu u kopau. CtenieHHast QyHKIUSA 15 1
3 ITokazaTenpHast GyHKIUS 7 1
4 Jlorapudmuueckast QyHKIHS 17 1
3) OnpeneneHHblil HHTErpas 11 1
6 HenpepsiBHBIC CiydaliHbIE BETMYUHBI 10 0
7 YpaBHEHMs 1 HEPABEHCTBA 23 2
8 IToBTOpEeHUE 10 1

Wroro: | 102 8

I'eomerpus

1 IToBTOpeHue 3
2 Hununaap, KOHyC U map 16 1
3 OOBeMEBI TeT 17 1
4 BekTopsl B mpocTpaHCcTBE 6
5 Meroa KOOpAMHAT B TPOCTPAHCTBE 15 1
6 Hrorosoe nmoBTOpeHHE 11

Uroro: | 68 3
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