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MNOACHUTEJBHASA 3AIINCKA
Pabouast mporpamMma mo Maremaruke (ajrebpa U Hayajga MaTeMaTHYECKOTO
aHanm3a, reometpusi) 10 kmacca (0a30BbIN ypOBEHB) pa3paboTaHa Ha OCHOBE:

e 3akona P® «O06 obOpazoBanum» ¢ 1. 2,6 cT. 28;

o @enepalibHOTO TOCYAAPCTBEHHOTO 00pPA30BATENBHOTO CTaHIApTa CPEIHETO
o0miero o6pa3oBanus (yTB. MprUKazoM MUHHCTEPCTBA 00pa30BaHUs U HAYKU
P® ot 17 mas 2012 r. Ne 413);

e Agtopckoi mnporpammbel C.M. Hukonsckoro, M.K. Ilotanosa, H.H.
PemernukoBa, A.B. IlleBkuna «Anredpa u Hayaiza MaTeMaTUYECKOIO
aHann3a» 0a30BbI YPOBEHb;

e Agtopckon nporpammsl JI.C. Artanacana, B.®. byry3osa, C.b. Kagomiesa,
JI.C. Kucenépoit, D.I'. Tlo3usak «I'eomerpusi, 10 - 11 kmaccel» 0a30BbIi
YPOBEHb;

o ®denepanbHOro NMepeyHs y4eOHMKOB, PEKOMEHAOBAHHBIX (omyieHHbIX) MO
U Hayku PO k ucnonbp3oBaHUIO B 00pa30BaTEIbHOM IPOLIECCE B TEKYIIEM
y4eOHOM TO/y;

e ['urueHuyeckux TpeOOBaHMIA K YCIIOBHSIM o0y4eHus B
obmreoOpasoBarenbHbIX yupexaeHusx CanlluH 2.4.2.2821-10;

e VYcraBa MOY-rumuazus Nel;

e VYyebnoro mnana MOY — rumuasus Nel.

B coorBercTBUM ¢ puHsaTON KOHIENMen pa3BUTUS MAaTEMATHYECKOTO
oOpazoBanus B Poccuiickoit denepanuu, MmaTeMaTH4ecKOe 0Opa30BaHUE PEIIAECT, B
YaCTHOCTH, CIAEAYIOIINE KIIFOUEBBIC 3a/1aUu:

—  IPENOCTaBIATh KaXJIOMy OO0y4aromemycs BO3MOXKHOCTb JOCTH)KEHHUS
YPOBHSI MaTEMAaTHYECKUX 3HAHUM, HEOOXOIUMOTO IS JajdbHEWIeH yCHenrHOM
’KM3HHU B OOIIIECTBEY;

— «obecrneurnBaTh HEOOXOAMMOE CTPaHE YUCIIO BBIITYCKHUKOB, MaTeMaTHYeCKast
MOJATOTOBKA KOTOPBIX JIOCTATOYHA JJIsi MPOAOJIKEHUSI 00pa30oBaHUs B Pa3IMYHBIX

HaIlpaBJICHUAX HW OJIA HpaKTHLIeCKOfI ACATCIIbHOCTH, BKJIIOYas IIPCIIOAAaBaAHHC



MaTeMaTHUKH, MaTEMAaTUYECKHUE UCCIEeIOBaHus, paboTy B chepe nHPOpMaMOHHBIX
TEXHOJIOTUN U JP.»;

— «B OCHOBHOM OOINEM M CpeIHeM o0meM o00pa3oBaHUU HEOOXOIMMO
PEeAyCMOTPETh MOJATOTOBKY OOyYaroluxcsi B COOTBETCTBHM C HUX 3alpocaMu K
YPOBHIO MTOJITOTOBKU B c(hepe MaTeMaTHIeCKOTr0 00pa30BaHUsD).

COOTBETCTBEHHO, BBIJIEISAIOTCS TPU HAIPABJICHHS TPEOOBAaHUI K pe3yabTaTam
MaTEMaTUYECKOro 00pa30BaHMUS:

1) mpakTHUKO-OPUEHTHPOBAHHOE MaTeMaTHYeCKOoe oOpa3oBaHHE (MaTeMaThKa
JUTS 5KU3HHM);

2) MaTemaTHKa JUis UCIIOJIb30BaHUS B IPOPECcCui;

3) TBOpYecKOoe HampaBlIeHHE, Ha KOTOPOE HAIEICHbl Te OO0YyYaroIIuecs,
KOTOpbIE€ IUJIAHUPYIOT 3aHUMAThCS TBOPUECKOM U HCCIEN0BATEIbCKON
paboToil B 00JaCTH MaTeMaTUKH, (PU3UKHU, SKOHOMUKHU U APYTHX 00JIaCTAX.

Ha 6azoBom ypoBHe:

— Beinycknuk Hayumtess B 10-11-m kmaccax: I MCHOJB30BaHUS B
MOBCEHEBHON JKMU3HU U 00€CIEeYEHUsT BO3ZMOXHOCTH YCHEIIHOIO MPOJOJIKEHUS
o0pa30BaHUsI IO CIIEHUATBHOCTSM, HE CBA3aHHBIM C IIPUKIJIAIHBIM UCIIOJIB30BaHUEM
MaTEeMaTHKH.

— DBbITyCKHUK MOJYYHT BO3MOKHOCTH Hayuutbess B 10-11-m kmaccax: mis
pa3BUTHUSL MBILUICHUS, MCHOJIb30BaHUS B MOBCEAHEBHOM >KM3HM U 0OeCredeHus
BO3MOKHOCTH YCHEIIHOTO MPOJOJKEHHSI 00pa3oBaHUsl MO CHEUUATBbHOCTSM, HE

CBA3aHHBIM C IIPUKIIAAHBIM HMCIIOJIb30BAHUCM MATCMATHUKU.

MecTo npeamera B y4eOHOM IJIaHE

IIpeamer 10 kaacc (0a30BbIii YPOBEHbD)
MareMatrka (MHTETPHUPOBAHHBIN KypC) 136 u.
I'eomeTpust 51y,
AnreOpa 1 Hayajga MaTEMaTUYECKOTO 85 u.
aHajm3a




[InaHupyemsble JIMYHOCTHBIE pe3y bTaThl 0cBoeHuA OOII
JIMYHOCTHBIE Pe3yJbTaThl B c(hepe OTHOLIEHNH 00yYaOIIUXCH K cede, K
CBOEMY 3/10POBbIO, K TO3HAHUIO Ce0s:

— OpHEHTaNus 00ydYaroIUXCs Ha JOCTHKEHUE JIMYHOTO CYACThS, pPeaTn3alnio
MO3UTUBHBIX  JKU3HEHHBIX  MEPCIEKTUB, HWHULHUATUBHOCTh, KPEATUBHOCTb,
TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOTIPEICICHHUIO, CIIOCOOHOCTH
CTaBHUTbh L[N U CTPOUTH )KU3HECHHBIE IIAHBL;

— TOTOBHOCTH U CLIOCOOHOCTH 00ECIEYUTh ce0€ U CBOUM OJIU3KUM JIOCTOMHYIO
JKA3Hb B ITPOLIECCE CAMOCTOSATEIILHON, TBOPUYECKON M OTBETCTBEHHOM JIESITETbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromuxcs K OTCTAaUBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOT'O MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BhIPaOaTHIBATH
COOCTBEHHYIO MO3UIIUIO [0 OTHOIIEHUIO K OOIIECTBEHHO-TIOJIUTUUECKUM COOBITHSIM
MPOIILIOTO ¥ HACTOSIIIETO HA OCHOBE OCO3HAHUSA U OCMBICIICHUSI UCTOPUH, TyXOBHBIX
LIEHHOCTEU U TOCTUKEHUM HallleW CTPaHbI;

— TOTOBHOCTh M  CIOCOOHOCTh OOYyYaloIIMXCS K CaMOPa3BUTHIO W
CaMOBOCIIUTAHHUIO B COOTBETCTBHUH C O0IIEYEIIOBEUECKUMHU IIEHHOCTSIMU U UJleajlaMu
IpaXKJaHCKOTO 00IIEeCTBa, MOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPIIIEHCTBOBAHUH,
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

— TMPUHATHE W pealn3alusi LEHHOCTEH 30poBOro M 0Oe30macHoro oodpasa
KU3HH, OEpEeXKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIECHUE K COOCTBEHHOMY
(bU3UYECKOMY U MCUXOJIOTHUYECKOMY 37I0POBbIO;

— HENpUSITHE BPEIHBIX MPUBBIUCK: KypEeHUs, YyMNOTpeOJeHUs aJKoroJs,
HapKOTHUKOB.

JIMYHOCTHBIE pe3y/bTaThl B cepe OTHOMIEHUH o0yuarommxcs K Poccuu
kak K Poaune (OTeuecTBy):

— poccuiicKasi HACHTHUYHOCTh, CIIOCOOHOCTh K OCO3HAaHHIO POCCHMCKOM
UJIEHTUYHOCTH B TMOJIUKYJIBTYPHOM COIIMYME, YyBCTBO MPUYACTHOCTH K UCTOPUKO-
KyJbTYpHON OOIIHOCTH POCCHIMCKOTO Hapoaa u cyapbe Poccuum, matpuoTusm,

I'OTOBHOCTD K CIIYKCHHUIO OTG‘-IGCTBy, €I'o 3alllMTC,



— YBa)XXEHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH nepen PomauHow,
rOpJOCTH 3a CBOM Kpail, cBow PoauHy, mpounuioe W HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccun, yBakeHHE K roCy1apCTBEHHBIM CHMBOJIAM
(repO, mar, rumH);

— ¢dopMHUpOBaHUE YBAXXEHUS K PyCCKOMY SI3bIKY KaK rOCYAapCTBEHHOMY SI3BIKY
Poccuiickon denepanuu, SBISIOMIEMYCS OCHOBOM POCCHUCKOW MICHTUYHOCTU H
TJIaBHBIM (paKTOPOM HAIIMOHAIBHOTO CaMOOTIPEICICHNUS;

— BOCIIUTAHWE YBKCHHUSI K KyJIbType, S3bIKaAM, TPAAWIUAM H OOBIYasiM
HapOJO0B, poxuBawmux B Poccuiickon enepanuu.

JIN4HOCTHBIE pe3yJIbTATHI B cepe OTHOLIEHUH 00y4aloUUXCs K 3AK0HY,
roCyJAapCcTBY U K I'PAaKIAHCKOMY 00LIECTBY:

— TpaXxIaHCTBEHHOCTh, I'PAXKJAHCKasl MO3UIMS aKTUBHOIO M OTBETCTBEHHOIO
YJIeHa POCCUHCKOro OOLIECTBA, OCO3HAIOLIEIO0 CBOM KOHCTUTYLIMOHHBIE IpaBa U
00513aHHOCTH, YB)KAIOILLEr0 3aKOH U MPaBOMNOPSA0K, OCO3HAHHO MPUHUMAIOIIETO
TpPaJMLIMOHHBIE HAI[MOHAJIIbHBIE M OOIIEYETOBEYECKUE T'YMAaHUCTUYECKHE U
J€MOKPAaTUYECKUE LICHHOCTH, TOTOBOI'0 K YYacTHIO B OOIIECTBEHHOM KU3HU;

— MPU3HAHHUE HEOTUYX AAEMOCTH OCHOBHBIX IIpaB U CBOOO/ YEIOBEKA, KOTOPHIE
NPUHAJIEKAT KKIOMY OT POXKIAEHHsS, TOTOBHOCTh K  OCYIIECTBIICHUIO
COOCTBEHHBIX NpaB W CBOOOJ 03 HapylleHWs NpaB U CBOOOJ APYruX JIUI,
TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC MpaBa W CBOOOJIBI YEIOBEKA U Tpak/laHUHA
COrJacHoO OOUIeNpU3HAHHBIM MPHUHIMIIAM U HOpMaM MEXAYHapOJIHOIO MpaBa U B
coorBerctBu ¢ Konctutyumen Poccuiickon @enepauuu, nOpaBoBas W
MTOJIMTUYECKASI TPAMOTHOCTB;

—  MHMPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
¥ OOIIECTBEHHOM MPAKTUKHA, OCHOBAHHOE HA JIMAJIOTE KYJBTYP, a TAKKE Pa3IUIHBIX
¢opM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHME CBOETO MECTa B MOJHUKYJIHTYPHOM
MUpE;

— HHTEpHOpHU3ALMs LEHHOCTEM NIEMOKpPaTUM W COLMAIbHOM COJIMIAPHOCTH,
FOTOBHOCTh K JOTOBOPHOMY PEryJMPOBAaHUIO OTHOUIEHWWA B Tpynne Wiu

COLMAJIbHON OPraHU3al1H;



— TOTOBHOCTh OOYyYaroUIMXcs K KOHCTPYKTUBHOMY YYacTHIO B TMPUHSATUU
pelIeHui, 3aTPAaruBalOIIMX MX IpaBa U MHTEPECHl, B TOM 4YHCIIE B PAa3JIMYHBIX
dopMax OOIIECTBEHHON CcaMOOpraHU3allid, CaMOYIpPAaBICHUS, OOLIECTBEHHO
3HAYMMOM JIEATCIbHOCTH,

— IPUBEPKEHHOCTh WJEAIM HWHTEpHALIMOHANM3Ma, JpYKObI, pPABEHCTBA,
B3aMMOIIOMOIIIM  HAPOJOB; BOCIIMTAHWE  YBAKUTEIBHOTO  OTHOLIEHUA K
HAalMOHAJIBHOMY JOCT

— OMHCTBY JIFOJIEH, UX YyBCTBAM, PEIUTHO3HBIM YOEKICHUSM;

— TOTOBHOCTh OOYyYalOIIUMXCSl MPOTHUBOCTOSTh HJAEOJOIMH JKCTPEMHU3MA,
HallMOHANIN3Ma, KCEHO(OOMH; KOPPYNUMHU; TUCKPUMUHALMHU MO COLUATbHBIM,
PEIUTHO3HBIM, DPAcOBBIM, HAIMOHAJIBHBIM IIPU3HAKAM U APYIMM HEraTUBHBIM
COLIMAJIbHBIM SIBJIICHUSM.

JInyHOCTHBIE pe3yjbTaTbl B cdepe OTHOLIEHMH O00y4aroumuxcss ¢
OKPY/KaIOLUMH JIOJIbMH:

— HPAaBCTBEHHOE€  CO3HAaHME U  IIOBEIECHHE HA  OCHOBE  YCBOCHHI
OOIIEYEIOBEYECKUX IIEHHOCTEHM, TOJIEPAHTHOTO CO3HAHUS U TIOBEACHUS B
HOJIUKYJIBTYPHOM MHpE, TOTOBHOCTH U CIIOCOOHOCTH BECTH AMAJIOT C APYTMMHU
JIOJbMH, JOCTHTaTh B HEM B3aMMOIOHMMAHUS, HAXOAWTh OOIIME LEeNH U
COTPYAHUYATH JJIS1 UX JOCTHKECHUS;

— TIPUHATHE TYMAaHMCTHYECKMX LEHHOCTEHW, OCO3HAHHOE, YBAXUTEIBHOE H
no0pokenaTeabHOe  OTHOUIEHWE K  JpPYroMy  4eJOBEKYy, €ro MHEHHIO,
MHPOBO33PEHUIO;

—  CIIOCOOHOCTB K COMEPEXUBAHUIO U (POPMUPOBAHUE TOZUTUBHOTO OTHOIICHHMS
K JIFOJSM, B TOM YHUCJE K JINIAM C OIPAHUYEHHBIMU BO3MOXHOCTSIMH 310POBbS U
WHBaMJaM; O€epeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K
(bu3nYECKOMY U MCUXOJIOTHYECKOMY 370POBbIO APYTHUX JIIOJIEH, YMEHHUE OKa3bIBAaTh
MIEPBYIO MIOMOILIB;

— (opmupoBaHHe BBIPA)KEHHOM B MOBEACHUM HPABCTBEHHOMW IMO3UIIMH, B TOM

YHUCJIe CIOCOOHOCTH K CO3HATEIbHOMY BBIOOpPY 00pa, HPAaBCTBEHHOTO CO3HAHUS U



MOBEJCHUS HA OCHOBE YCBOCHHMS OOIICUETOBEYECKUX IIEHHOCTENH U HPAaBCTBEHHBIX
YyBCTB (4€CTH, A0JTA, CIIPABEIMBOCTH, MUJIOCEPIUS U APYKETIOOUS);

— pa3BUTHE KOMIIETCHIIMA COTPYJHUYECTBA CO CBEPCTHHKAMHU, JETbMHU
MJIQIIIETO BO3pAacTa, B3POCIBIMH B 00pa30oBaTeIbHOM, OOIIECTBEHHO IOJIC3HOM,
y4eOHO-MCCIIeI0BATENbCKON, MPOEKTHON U APYTUX BUJIAX JAESITEIbHOCTH.

JIMYHOCTHBIE pe3yabTarbl B cdepe OTHOLIEHMH O0y4YarwIMXCH K
OKPY/KaIIEeMy MHUPY, ’KUBOH MPUPO/IE, XYT0KECTBEHHOU KYJIbTYype:

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH, 3HAYUMOCTHM HAyKH, FOTOBHOCTh K Hay4YHO-TEXHHUUYECKOMY TBOPUYECTRBY,
BJIJICHUE JOCTOBEPHOU MH(pOpMAIIMEl 0 TIEPEIOBBIX JTOCTUKEHUSX U OTKPBITUIX
MHUPOBOM U OTEYECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMI0, B TOM UHCIIE CaMOOOpPa30BaAHUIO,
Ha TPOTSHDKEHWHM BCEM JKU3HU;, CO3HATEIBHOE OTHOLIEHHE K HENPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCHEHIHON MpodhecCHOHAIBHOM M OOIIECTBEHHOU
JEATEIIbHOCTH;

— DKOJIOTMYECKas KyJIbTypa, OEpeKHOE OTHOIICHHS K PpOJHON 3eMlle,
NPUPOJIHBIM OoraTrcTBamM Poccuum W MHpa; TOHUMAHUE BIMSHUS COLMAIBHO-
SKOHOMHMYECKUX IPOLIECCOB HA COCTOSHHE MPHUPOJHONM W COLMAIBHOW CpE.bl,
OTBETCTBEHHOCTh 3a COCTOSIHUE€ WPUPOJHBIX PECYpPCOB; YMEHUSI U HABBIKU
Pa3yMHOTO MPHUPOJAOINOIL30BaHUSA, HETEPIUMOE OTHOIIEHHWE K JICUCTBUAM,
MPUHOCSIIUM BpeJ AKOJOTHUHU; MPUOOPETEHHE OMbITa DKOJOTO-HAIPABICHHON
JeATEIIbHOCTH;

— DOCTETHUYECKOE OTHOIIEHUSI K MHUPY, TOTOBHOCTh K OICTETHUYECKOMY
00yCTpOMCTBY COOCTBEHHOTO OBITA.

JIMYHOCTHBIE pPe3yJbTAaThI B c(pepe 0THOIIEHUI 00yUarouXcs K ceMbe U
POAMTE/ISAM, B TOM 4YHCJI€ OATOTOBKA K CEMEHHOM KU3HU:
— OTBETCTBEHHOE OTHOIICHHE K CO3JaHHUI0 CEeMbHM Ha OCHOBE OCO3HAHHOTO

MIPUHATHUS LIEHHOCTEW CEMEMHOM KU3HU;



— TIOJIOKUTENbHBIN 00pa3 ceMbH, POAUTENHCTBA (OTLIOBCTBA U MAaTEPUHCTBA),
WHTEPUOPU3ALMS TPAAULMOHHBIX CEMENHBIX [IEHHOCTEN.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLIEHHUS 00Yy4AIOIIMXCHA K TPYAY,
B c(pepe COUAIBHO-IKOHOMHYECKUX OTHOLICHHUI:

— YBaXeHHE KO BceM (popmaMm COOCTBEHHOCTH, TOTOBHOCTH K 3aIllUTE CBOEH
COOCTBECHHOCTH,

— OCO3HaHHBIM BBIOOp Oyaymieil nmpodeccuu Kak MyTh U CIOCO0 peanu3aiuu
COOCTBEHHBIX )KM3HEHHBIX TJIAHOB;

— TOTOBHOCTH OOyHYarOMIMXCS K TPYAOBOM MpodecCHOHaTbHON NeaTebHOCTH
KaK K BO3MOXHOCTM YyYacTHsl B PEIICHHMH JIMYHBIX, OOLIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOILIEHAIIMOHATIBHBIX IPOOJIEM;

— TOTPEOHOCTh TPYAUTHCS, YBOXKEHUE K TPYLy W JIIOIAM TPYHa, TPYIOBBIM
JOCTHXKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOULICHHE K
Pa3HBIM BHJIaM TPYJIOBOM IEATEIBHOCTH;

— TOTOBHOCTh K CaMOOOCIYXMBAaHUIO, BKJIOUas OOyYE€HHWE U BBIIIOIHEHHUE
JIOMAIITHUX 00S3aHHOCTEM.

JIMYHOCTHBIE pe3yabTaThl B cepe (pu3nMuecKoro, ncuxoJ0ruyecKoro,
COLMAJIBHOI0 M AKAJAEMHYEeCKOro 0/1aronoay4usi 00y4armmxcs:

— (¢usnyeckoe, YMOLMOHAIBHO-TICUXOJIOTHYECKOE, COLMaIbHOE OJIaronoyyne

oOydaronmxcss B U3HU 0Opa30BATEIbHOM OpraHu3alyd, OILIYIIEHHE JIEThbMU

0€30MacHOCTH U TICUXOJIOTUYECKOTo KoM$popTa, HHHOPMAITMOHHON O€30MaCHOCTH.

[lnanupyeMble MeTanpeAMeTHbIE pe3yabTaTbl ocBoeHus1 0011

MeranpeaMeTHble pe3yJbTaThl OCBOECHHMSI OCHOBHOW 0Opa3oBaTeIbHOU
IpOrpaMMBbI MPEICTAaBICHBl TPEMs TPYIIaMi YHUBEPCAIbHBIX yUeOHBIX NEHCTBUIl
(YYD).

1. PerynsiTuBHBIC YHHMBeEpPCAJbHbIE y4eOHbIC 1CHCTBUS

BbinyckHUK HayyuTCs:



—  CaMOCTOSITEJILHO ONPENENATh 1I€H, 3a/laBaTh MapaMeTpbl U KPUTEPHUH, IO
KOTOPBIM MOKHO ONPEACIUTh, YTO 1IEJIb JIOCTUTHYTA;

— OLICHHMBaTh BO3MOKHBIC ITOCIJICACTBHUS JIOCTHXKCHHUS MOCTABJICHHON LIEIH B
JEATEeIIbHOCTH, COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIIUX JIIOJICH, OCHOBBIBASCh
Ha COOOPKEHUSAX ITUKU U MOPAJIH;

— CTaBUTb U (opMyiaupoBaTh COOCTBEHHBIC 3ajJaud B 0O0pa30BaTEIHHOM
JEATEIIbHOCTH U )KM3HEHHBIX CUTYalUsIX;

— OLIGHMBATh PECypChl, B TOM UHCII€ BpeMsl U Jpyrue HemaTephalbHbIC
pecypchl, HEOOXOAUMBIE JIJI TIOCTHKEHUSI TTOCTaBJICHHOM 11EJIH;

— BBIOMpATh MYTh JOCTHIKCHMS IIEJM, IUIAHUPOBATh PEIICHUE MOCTaBJICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUalIbHbIC U HEMaTepUalbHbIE 3aTPATHI;

— OpraHu30BbIBATH S(PQPEKTUBHBIA IOUCK PECYpPCOB, HEOOXOAUMBIX JUIS
JIOCTUXKEHUS MTOCTABJICHHOM 11€JIH;

— CONOCTaBJIATh TOJYYEHHBIM PpPE3yJbTaT JACATEIBHOCTH C MOCTaBICHHOMN
3apaHee 1eIbIo.

2. Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
BbInycKHMK HAYYHTCSA:

— HCKaTh U HAaXOAUTh OOOOIIECHHBIE CIIOCOOBI PEIICHMS 3a]ay, B TOM YHUCIIE,
OCYILIECTBIIATh Pa3BEPHYTHIM MH(POPMAITMOHHBIN MMOMCK W CTaBUTh Ha €r0 OCHOBE
HOBbIE (YueOHbIC U TTO3HABATEIIbHbBIC) 3a/1a4H;

— KPUTHYECKH OIICHWBATh W WHTEPHPETHUPOBATH HHQPOPMAIIUIO C Pa3HBIX
MO3UIIMK, pacro3HaBaTh M (PUKCHUPOBATh MPOTUBOPEUUs] B HH(POPMAIMOHHBIX
HCTOYHHMKAX;

— HCTOJIb30BaTh  Pa3IMUHbIE MOJEIbHO-CXEMAaTUYECKUE CpPEACTBA IS
MPEACTABJICHUSI CYIIECTBEHHBIX CBSI3€M WM OTHOIIEHHM, a TaKX€ MPOTUBOPEUUU,
BBISIBJICHHBIX B MTH()OPMAIIMOHHBIX UICTOUHHUKAX;

— HaXOJUTb W MPUBOJUTH KPUTUUECKUE apTyMEHTHI B OTHOIICHUU JIEUCTBUN U
CYXJIEHU IPyTrOro; CIIOKOWHO U pa3yMHO OTHOCUTBHCS K KPUTUYECKUM 3aMEUaHUSIM
B OTHOIIEHUWU COOCTBEHHOTO CYXKJEHHUs, paccMaTpuBaThb HX KaK pecypc

COOCTBEHHOT'O Pa3BUTHS;



— BBIXOJUTH 32 paMKd  y4eOHOro  mpeaMera U OCYIIECTBIISTH
L[EJICHAIIPABJICHHBIM MOWCK BO3MOXHOCTEH Uil IIMPOKOrO IMEpPEeHOCca CPEACTB U
CITOCOOOB JICHCTBHS;

— BBICTpaWBaTh MHAUBHUAYAJIbHYI0 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS
OTPaHUYEHHUSI CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIC OTPAHUYCHUS;

— MEHSATh U YAEPKUBATh Pa3HbI€ MO3ULIUH B IO3HABATEIBHOMN AEATEIBbHOCTH.

3. KoMMyHuKaTHBHbIE YHHBEpPCAJIbHbIE y4eOHbIE JeiicTBUS
BbINyCKHUK HAYYUTCH:

— OCYUIECTBIIATH JIEJIOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHHUKAaMH, TAK U CO
B3POCIIbIMU (KaK BHYTpPU 00pa30BaTENIbHONM OpraHM3alliy, TaK U 3a €€ IpeaesiaMu),
noa0upaTh MapTHEPOB MJIsi JIEJOBOM KOMMYHHUKAIIUU HCXOAS U3 COOOpaKeHUMU
pe3yJIbTATUBHOCTH B3aUMOJICUCTBUSA, a HE IMYHBIX CUMIIATHI;

— TIpU OCYIIECTBJICEHUU TPYNIOBON pabOThl OBITH KaK PYKOBOJUTENIEM, TaK U
YJICHOM KOMaHJbl B pa3HbIX pOJsSX (FEHEpaTop HIEH, KPUTUK, HUCIOIHHUTEIb,
BBICTYIAIOIINHI, SKCIIEPT U T.1.);

— KOOPJMHHUPOBAaTH M  BBINOJHATH pabOTy B  YCIOBHSIX PEAIBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

— pa3BepHyTO, JIOTUYHO W TOYHO H3Jarath CBOK TOYKY 3pEHUS C
MCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(MJIMKTOTCHHBIC CUTYAIlUU U MPEIOTBPAIIATh KOH(MIUKTHI
0 WX AaKTUBHOW (ha3pl, BBICTpaWBaTh [IEJOBYID U  00pa3oBaTENbHYIO

KOMMYHHKAIHIO, n30erast TMIHOCTHBIX OLICHOYHBIX Cy)KI[CHHfI.

IInanupyemsle npegMeTHbIE pe3y/bTaThl 0cBoeHuda 00l

IIpeameTHbIe pe3yJIbTATHI

ba3oBblii ypoBeHb

«IIpo61eMHO-PYyHKIMOHAIbHBIE Pe3YJbTATHD)




Pasznen |. BoIMyCKHMK HAYYHMTCS I11. BbInyCKHUK NOJYYHT
BO3MOKHOCTh HAYYHMThCS

Hean J1J1s1 ICTIOJIb30BaHMS B Jlna pazeumusi mvluiieHus,
OCBOECHUSA MOBCEHEBHOM KW3HU U UCNONB308AHUS 8 NOBCEOHEBHOT
npeamera obecrieueHus: BO3MOXHOCTH HCUZHU

YCHENTHOTO MPOAOHKCHUS
00pa3oBaHuUs MO
CHEIUATBLHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM
UCTIOJb30BaHUEM MAaTEMATUKH

u obecneyeHus B03MONCHOCIU
YCNEeuHo20 NPo00IHCEeHUS
006pazosanus no
CneyuanbHOCMaAM, He
CBA3AHHBIM C NPUKIIAOHBIM
UCNONIL308AHUEM MAMEMAMUKU

TpeOoBanus k pe3yjbTaTam

Inemenmol — OnmnepupoBath Ha 0a30BOM | — Onepupoeamz)2 NOHAMUAMU.:

meopuu ypOBHel IHOHSITUSIMU: KOHEYHOE MHOIMCecmaeo,

MHONHCECME U KOHEUHOE MHOYKECTBO, SIeMEeHM MHOMICeCmad,

mamemamuy NOOMHOIHCECNEO,

- DJIEMEHT MHOKECTBA,

€CKOUl 102UKU nepeceuenue u 00veOuHeHue

MOJIMHOXECTB
OAMHOKCCTBO, MHOIHCECE, YUCIOBblE

HepecedcHne n MHOXMCecmaa Ha
00bEIMHEHNE MHOXKECTB, KOOPOUHAMHOU NPAMO1,
YHCJIOBBIE MHOKECTBA HA ompe30K, UHmMepaal,
KOOPJMHATHOM IPSAMOH, noayunmepedar,

NPOMEICYMOK C BbIKOIOMOT
mouxoi, epaghuueckoe
npeocmasieHue MHONCeCM8
HA KOOPOUHAMHOU

OTpE30K, UHTEPBAJ;
— omnepupoBaTh Ha OA30BOM
YPOBHE MOHSATUSIMH:

YTBEPKICHUE, OTPULIAHUE NIOCKOCIL;
YTBEPKACHUA, UICTUHHBIE U | — onepuposams NOHAMUAMU:
JIO)KHBIC YTBEPKIACHUS, ymeepoicoeHue, Ompuyanue
NPUYKHA, CIIEJICTBUE, VMEepIHCOeHUsl, UCTUHHbIE U

JIOJHCHbBLE YMBEPIHCOEHUS,

YaCTHBIN CiTy4ai o01ero
NpUYUHa, cieocmsue,

YTBCPHACHHA, yacmmwlil cuyyatl oouje2o
KOHTPHPUMED; ymeepacoeHusl,

— HaxXOOHTb IICPCCCUCHUC U KOHmpnpumep,
oOBeMHEHUE TBYX —  nposepsmov
MHOYECTB, NPUHAOIEIHCHOCTb

dJleMerma MHoacecmesy,

! 351ech 1 masee: pacno3HaBaTh KOHKPETHBIE IPUMEDHI OOIIMX MOHATHH MO XapaKTEPHBIM IIPU3HAKAM, BBITOJIHATH
JICHCTBUS B COOTBETCTBUM C OIPEJECIICHUEM U IPOCTEHIIMMY CBOMCTBAMU IIOHATUN, KOHKPETU3UPOBATh IPUMEpPaMHU
00II1e TTOHSTHS.

2 351ech U Jlasiee; 3HATh ONpeJieIeHUE TIOHATHS, YMETh MOSCHATH €r0 CMBICI, YMETh UCIIONb30BaTh HOHATHE U €TO
CBOWCTBA NPH NPOBEACHUU PACCYXKIEHUN, PEIICHUH 3a/]1a4.



IIPEICTABIICHHBIX
rpaduUecKu Ha YUCITOBOM
IPSAMOM;

— CTpPOUTH HA YUCIIOBOU
PSIMOI TOJIMHOKECTBO
YHICJIOBOT'O MHOYKECTBA,
3aJaHHOE MPOCTEUILINMH
YCIIOBHSIMU;

— pacrio3HaBaTh JIOKHbBIC
YTBEPKJICHUS, OIIIMOKH B
paccyXJIeHUsX, B TOM
YHCJIE C UCTIOJIH30BAaHUEM
KOHTPIPHUMEPOB.

B nosceonesnoti sorcuznu u npu
usyueHuu opyeux
npeomemos:

— HCIIOJB30BaTh YHCJIOBEIC
MHO>KECTBA Ha
KOOPJUHATHOM MPAMOM
JUUISL OTIMCAHUS PEATbHBIX
MPOLIECCOB U SABJICHUM;

— TPOBOJUTH JOTUYECKHUE
PACCYX ICHUSA B CUTyallUsIX
MMOBCEJIHEBHOM XU3HHU

— Haxooums nepecevexue u
0OveouHeHue MHOJICeCms, 8
mom uucne
npeoCcmasieHHbIX
epaghuyecku Ha YUCI0B01
NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU,

—  Npo80OUMb 00KA3AMETIbHbIE
paccyarcoenust Ol
000CHOBAHUS UCIUHHOCMU
VMEEPHCOeHUII.

B nosceonegnou srcuznu u npu
usy4eHuu opyeux
npeomMemoas.

— UCNOTIb3068aMb YUCTOBbIE
MHOXMCecmea Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NAOCKOCIMU
OJ151 ONUCAHUSL PeAIbHbIX
npoyeccos u s61eHuUl;

—  NpoB0OUMb O0KA3AMelbHbIe
PAcCysHcOeHUst @ CUMYayusax
NOBCEOHEBHOU HCUZHU, NPU
pewenuu 3a0a4 u3z opyaux
npeomemos

Yucna u
BLIPAICEHUS

— OmnepupoBaTh Ha 6a30BOM
YPOBHE MOHATHSIMH: IIEJIOE
YHCIIO, IETUMOCTD YHCE,
OOBIKHOBEHHAS JIPOOb,
JeCITUIHAs APOOb,
paImoHaIbHOE YHCIIO,
NPUOIMKEHHOE 3HAUCHUE
qKCIIa, 9acTh, JTOJIS,
OTHOIIICHUE, ITPOIICHT,
MOBBIIICHUE 1 TTIOHMKCHHEC
Ha 33JIaHHOE YHCIIO
MIPOIICHTOB, MacIITa0;

— omnepupoBaTh Ha 6a30BOM
YPOBHE MTOHATHSMH:

— (60060010 onepuposamo
NOHAMUAMU. Yen0e YUCTO,
oenumMocms qucel,
00bIKHOBEHHASL OPOOD,
decsimuunas Opoow,
PAYUOHAIbHOE YUCTIO,
npUOIUNCEHHOE 3HAUeHUe
yucaa, yacmo, 0078,
OmMHOUEeHUe, NPOYEHM,
nosvluleHue U NOHUNCEHUE
Ha 3a0aHHOe YUCIO
NPOYEHmMOo8, Macumao,




Jorapudm ymcna,
TPUTOHOMETPHUUECKAsS
OKPYXXHOCTb, TpaTyCHas
Mepa yria, BeJIM4uHa yria,
3aJIaHHOTO TOYKOW Ha
TPUTOHOMETPUUECKON
OKPY>KHOCTH, CUHYC,
KOCHHYC, TAHTE€HC U
KOTaHT€HC YTJIOB,
UMEIOIINX TIPOU3BOJILHYIO
BEITUYHHY;

BEITIOJTHSTH
apu(pMeTHYeCcKre JeHCTBUS
C TICJIBIMU U
paIMOHAIBHBIMU YHCIIAMH;
BBITIOJIHATH HECIIOKHbIE
npeodpa3oBaHUs
YHCJIOBBIX BBIPAKECHU,
coJiep KalluX CTENEHU
quced, MO0 KOPHU U3
quced, 0o jgorapudmbl
YHCElT;

CpaBHUBATH PAIlMOHALHBIE
qucia MeXIy co0oil;
OIICHWBATh ¥ CPABHUBATH C
paIrMoOHATBHBIMU YUCIIAMH
3HAYCHUS LEJBIX CTETICHEH
Yyycell, KOpHEN
HaTypaJIbHOU CTEIICHU U3
quce, JorapuMoB YKCell
B ITPOCTHIX CITyYasiX;
M300pakaTh TOYKAMHU Ha
YU CJIOBOU MPSIMOM LIEJIBIE U
paIMoHaJIbHBIC YHUCIIA;
n300pakaTb TOYKAMH Ha
YHCJIIOBOM MPSIMOU 1ETIbIE
CTCTICHU YHCEII, KOPHH
HaTypaJIbHOU CTEIICHU U3

—  NpuU8OOUMb NPUMEPbL YUCE]L

C 3A0AHHBIMU CBOUCMBAMU
oeaumocmu,

onepuposamv NOHAMUAMU.
noeapugm yucna,
MpUSOHOMEMPUYECKas
OKPYIHCHOCIb, PAOUAHHASL U
epadycHas mepa yeia,
GeUYUHA Yead, 3A0AHHO20
MOuKOU Ha
MPUSOHOMEMPUUECKOU
OKPYIHCHOCMU, CUHYC,
KOCUHYC, MAH2EHC U
KOMAH2EHC V2llo8, UMEIOUWUX
NPOU3BOTILHYIO BETIUHUHY,
yucia e u T,

6bINOJIHAMb
apugmemuyecxue
oelicmeust, Couemas yCmHvle
U nUCbMeHHbvle NpUembl,
npUMeHss npu
Heobxooumocmu
BbIUUCTIUMENbHbLE
ycmpoucmea,

HAX0O0UMb 3HAYEHUS. KOPHS
HAMypaibHOU cmeneHu,
cmeneHu ¢ payuoHaIbHbIM
noxasamenem, noeapupma,
UCNONL3YS NPU
HeobXooumMocmu
BbIYUCTIUMENbHbLE
ycmpoucmea,
NOJIb308AMbCSL OYECHKOU U
NPUKUOKOU NPU
NPAKMUYecKux pacuemax,
nposooUmMs NO U3EECMHbIM
Gdopmynam u npasuiam
npeobpazosanus 6YK8eHHbIX




YHCe, TIOTapu(PMbl YHCET
B IIPOCTBIX CITydasx;

— BBINOJIHATH HECTIOXKHBIE
npeoOpa3oBaHus 1EbIX U
IpoOHO-paMOHATBHBIX
OYKBEHHBIX BBIPAKCHHUIA;

— BBIpaXXaTh B MPOCTEHININX
Clly4asix U3 paBeHCTBa
OJIHY TIEpEMEHHYIO Yepe3
ApYyrue;

— BBIYHCIATH B POCTHIX
CIIy4asiX 3HaYCHHUSI
YHCIIOBBIX M OyKBEHHBIX
BBIPAKEHNW, OCYIIECTBIISA
HEOOXOMBbIE
MIOJICTAHOBKH U
npeoOpa3oBaHus;

— H300paXkaTh CXEMaTUYECKH
yTOJI, BEJTMYMHA KOTOPOTO
BBIpa)XEHA B Tpajycax;

— OIICHWBATh 3HAKU CHHYCA,
KOCHHYCa, TAaHT€HCa,
KOTaHTeHCa KOHKPETHBIX
YTJIOB.

B nosceonesnoti scuznu u npu
usy4eHuu Opyeux y4eOHvlx
npeomemos:

— BBINOJHSATH BBIYUCIICHUS
MIPY PEIISHUH 3a]1a4
MPAKTUIECKOTO XapaKTepa;

— BBITOJHATH IPAKTUICCKUC
pPacyeThl C
UCITOJIb30BaHUEM TTPH
HEOOXOIUMOCTH
CIIPaBOYHBIX MAaTEpPUAJIOB H
BBIYUCIIUTEIBHBIX
YCTPOMCTB;

8bIPAICEHUU, BKITOUAIOUUX
cmeneHu, KOpHU,
nocapugmol u
mpucoHoMempuiecKkue

dyukyuu,;

HAX00UMb 3HAYEHUS
YUCTOBLIX U OYKBEHHBIX
8IPAICEHUL, OCYUWECMBIsA
Heobxo0umble NOOCMAHOBKU
u npeobpazoeanusl;

uzobpasicamo
cxemamuiecku y2ol,
8eIUYUUHA KOMOPO2O
8bIPAdNCEHA 8 2PAOYCAX UMY
paouanax,

UCNONIL3068AMb NPU PeUleHUU
3a0ay maoIuyHvle 3HA4eHUs
MPULOHOMEMPULECKUX
dyuKyuil yenos;

8bINOIHAMb NEPEBOO
BENIUYUHDL Y2d U3
PAOUAHHOU MepPbl 8
2PaoyCcHyIo u 0OpamHo.

B noeceownesnoui srcusnu u npu

u3yueHuu opyeux y4eoHvix
npeomemos.

BbINONHAMb OCLCMBUSL C
YUCTOBBIMU OAHHBIMU NPU
pewenuu 3a0a4
NPAKMUYECcKo2o xapakxmepa
U 3a0a4 U3 Pa3IUYHbIX
obnacmeiti 3HanuUll,
UCNONbL3YS NPU
Heobxooumocmu
CNpPagouHble MAMepPUabl U
BbIYUCTUMENbHDIE
ycmpoucmea,

OYeHUusamv, CPAGHUBAMb U
UCNOJIb308AMb NPU PelueHUU




COOTHOCHUTH peajibHbIe
BEJINYMHBI,
XapaKTEPUCTUKU OOBEKTOB
OKPYKaIOIIEr0 MUpa C UX
KOHKPETHBIMU YHCIIOBBIMU
3HAYCHUSAMH;
UCITI0JIb30BATh METO/IbI
OKpYTJICHUS,
NPUOIMKEHUS U IPUKUIKA
P pelICHUU
MPaKTUYECKUX 3a]1a4
MOBCEHEBHOM KU3HU

NpaKmu4eckux 3a0ay
YUCNI0BbIE 3HAYEHUS
PEAIbHbIX GEIUYUH,
KOHKpEmHble YUCTIO8bLE
Xapaxmepucmuku 00beKmos
OKpYJHcaroue2o mupa

Ypaeuenua u
Hepasencmea

Pematp nuHenHbIE
ypaBHEHUS U HEPABEHCTBA,
KBaJIpaTHbIC YPAaBHEHUS,;
pemars Jiorapupmudeckue
ypaBHeHus Buja l0g 5 (bx +
) = d u mpocreiimme
HepaBeHCTBA BHJA 10g 4 X <
d;

pelaTh noka3areybHbIe
ypaBHeHus, Buja a>*¢=d
(rme d MOXXHO TIPENICTABUTH
B BUJIC CTEIICHHU C
OCHOBaHUEM @) U
MIPOCTEUIIINE HEPABEHCTBA
Buga a*<d (rmed
MO>KHO TIPEJICTABUTH B
BUJIC CTCTICHU C
OCHOBaHHUEM a);.
MPUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEMN
MIPOCTEUILIETO
TPUTOHOMETPUUECKOTO
ypaBHEHUS BUJA: Sin X = &,
cosx=a, tgx=a,ctgx =
a, rae a — tabiIngHoe
3HA4YCHUE

Pewams payuonanvuvie,
nokazamesvHule U
Jlocapupmuyeckue
VpaeHeHus U HepaseHcmad,
npocmeuiuiue
UppayuoHaivbHole u
MpUcOHOMempuyecKue
VPaeHeHUs, HepaseHCmada u
Ux cucmembl;
UCNOIb308AMb MEMOObL
peuieHUs YypagHeHUll.
npusedeHue K Uy
«npoussedeHue pasHo
HYTIO» UNU «YACTMHOE PABHO
HYTIOY, 3AMeHa
nepemMeHHbIX;
UCNOIb308AMb MEMOO
UHMePB8A08 OJisl peuleHus
HepaBeHCma8;
UCNOIb308aMb 2PadhuiecKuli
Memoo 015l NPUOTUNCEHHO2O
peuieHus ypasHeHull u
HepaBeHCmas;

uzobpadxicamo Ha
MPUSOHOMEMPUUECKOU
OKPYIHCHOCIU MHOHCECMBO




COOTBETCTBYIOLIEN
TPUTOHOMETPHUYECKON
(GyHKLIHH.

B nosceonesnou sorcuznu u npu

uzyyeHuu opyeux
npeomemos:

COCTaBJIATh U PEILIATh
YPaBHEHHMS U CUCTEMBI
YPaBHEHHUU IPU PELICHUH
HECJIOKHBIX ITPAKTUYECKHUX
3a1a4y

peuteHutt npoCmenuux
MPUSOHOMEMPUUECKUX
YpaeHeHull U HepaseHcme,
8LINONIHAMb OMOOP KOPHel
VpasHeHUU Ulu peueHuu
HepaseHCcme 8
COOmMeemcmeu ¢
O0ONOHUMENbHBIMU
VCA0BUAMU U
02PaHUYEHUAMU.

B noeceownesnou scusnu u npu

u3yueHuu opyeux yueoHvix
npeomemos.

COCMasIsims U peuams
YPasHeHUs1, Cucmembl
YPasHeHUll U HepageHCmad
npu peuteHuu 3a0ay Opyaux
VUEOHbIX NPeoOMemos,
UCNOIL3068AMb YPAGHEHUS U
HepaseHcmaea OJisl
nocmpoerus u
uccne008aHus NPOCMenuiux
Mamemamuyeckux mooenetl
PEeabHbIX CUMYayUull Uil
NPUKTIAOHBIX 3A0aY,

yMemb UHmMepnpemuposamy
NOIYYEeHHbIU NPU peuteHul
YPasHeHUsl, HepageHCcmea
UU cucmembl pe3yibmam,
OYeHUBamb €20
npasoonoododue 6
KOHMmeKcme 3a0aHHOU
PealvbHOU cumyayuu Ui
NPUKIAOHOU 34044l

Dyukyuu

— OmnepupoBaTh Ha 6a30BOM

YPOBHE MOHATUSMH:
3aBUCUMOCTb BEJIMYNH,
byHKIUS, apryMeHT U
3HaueHue (PyHKIINH,
00J1acTh OMpeeeHUs U

Onepuposams NOHAMUAMU:
3a8UCUMOCTMb GENUYUH,
@yHKYUs, apeymeHm u
3HaueHue QyHKYUu,
obiacms onpeoeneHust u
MHOIHCECMBO 3HAYEHUUL




MHOKECTBO 3HAYCHUH
bynkmn, rpadux
3aBHCHUMOCTH, Tpaduk
GbyHKIUH, HYJIH QYHKIINH,
MPOMEKYTKU
3HAKOTIOCTOSIHCTBA,
BO3pacTaHUE Ha YHCIOBOM
MIPOMEKYTKE, yObIBaHHE Ha
YHCJIOBOM ITPOMEKYTKE,
HauOoIbIIee U
HAaWMEHBIIICE 3HAUCHUE
(GyHKIMH HAa YUCIIOBOM
MIPOMEKYTKE,
nepuouyeckas QyHKIus,
EPUOS;

orepupoBaTh Ha 6a30BOM
YPOBHE MTOHSATHSIMH:
npsimasi 1 oOpaTHas
MPOTNOPIIMOHAIEHOCTh
JHENHAas1, KBaipaTuyHasi,
Jorapudmuueckas u
noKasaresibHas (PyHKIUH;
pacrno3HaBaTh rpauKu
AIIEMEHTAPHBIX (PYHKITHIL:
psIMOi 11 0OpaTHOM
MPOTMOPIIMOHATIEHOCTH,
JIMHENHOM, KBAIPATUYHOM,
JorapupMUIECcKon u
NOKa3aTebHON (DYHKIIMIA;
COOTHOCHUTH TpaduKu
AIIEMEHTAPHBIX (PYHKITHIL:
psIMOi 11 0OpaTHOM
MPOTIOPIIMOHATIEHOCTH,
JIMHEWHOM, KBAAPATUIHOM,
JorapupMUIECKOn 1
noka3aTeabHON QYHKIHI C
dbopmynamMu, KOTOPIMHU
OHH 33/IaHBI;

@yHxyuu, epagux
3asucumocmu, 2pagux
@ynxyuu, Hyau gyuxkyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUCi080M
npomesicymxe, yovleanue Ha
YUCTIO80M NPOMENCYMKE,
Haubonvuee U HauMeHbuLee
3HaueHue QYHKYUU Ha
YUCTIO80M NPOMENCYMKE,
nepuoouyeckas QyHkyus,
nepuoo, Yemuas u Hewemudasi
dyukyuu,;

onepuposams NOHAMUAMU.
npamas u 00pamuast
NPONOPYUOHATILHOCTD,
JIUHEUHAs1, K8AOPAMUYHAs,
noeapugpmuyeckas u
nokaszamenvHas GyHKyuu,
mpueoHoMempuyecKue
dyukyuu,;

onpeoensims 3HaueHue
@YHKYUU NO 3HAYEHUIO

apeymeHma npu paziudHbix
cnocobax 3a0anus

dyukyuu,;

cmpoums 2paguxu
UBYUEHHBIX (DYHKYULL,
ONUCHIBaMsb No epagpuxy u 8
NPOCMenuuUx Ciyuasx no
dopmyne noseoenue u
ceoticmea GyHxyuil,
Haxooumau no epaghuxy
@dyuKyuu HauboabuiUe U
HauMeHbUlUe 3HAYeHUSL,
CMpoums 3CKu3 epaguxa
@dyHKyuu,
yoosnemsopsroujell




— HaXOJUTh MO rpaduKy
NPUOIMKEHHO 3HAYCHUS
(GYHKITUY B 3aJJaHHBIX
TOYKaX;

— ONPENENATh Mo rpaduKy
cBoiicTBa (GyHKIMH (HYIIH,
MIPOMEKYTKH
3HAKOTIOCTOSTHCTBA,
MIPOMEXYTKU
MOHOTOHHOCTH,
HauOOJIBIINE U
HaUMEHBIITNE 3HAYCHUS U
T.IL.);

— CTPOUTH ICKU3 rpaduka
bynxmm,
YIOBJIETBOPSIOLIEH
MIPUBEICHHOMY Ha0O0Opy
YCJIOBHM (ITPOMEKYTKU
BO3pacTaHus / yObIBaHHS,
3HaY€HUE (PYHKIIMU B
3aJIaHHOM TOYKE, TOUKHU
AKCTPEMYMOB H T.JI.).

B noBceaHeBHOM KU3HU U IIPU
W3YUYEHUH IPYTUX
MPEIMETOB:

— ONpEAeNATh 1o rpaduxkam
CBOWCTBA pPEAIBHBIX
IIPOLIECCOB U
3aBUCUMOCTEN
(HauOoJIbIIIKE U
HaUMEHBIITNE 3HAYCHMUS,
MIPOMEXYTKU BO3pacCTaHUs
1 yOBIBaHUS, MPOMEKYTKH
3HAKOIOCTOSHCTBA U T.I1.);

— UWHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU IIPAKTUYECKON
CUTyaIuu

npugedeHHoMy Habopy
VCA08UL (NPOMENHCYMKU
803pacmanus/yovl8aHus,
3HaueHue QyHKyuu 8
3A0aHHOU MOYKe, MOYKU
9KCMPEMyMO8,
ACUMNMOMbl, HYAU PYHKYUU

um.o.);

— pewiambs YPaeHeHUsl,

npocmetiuiue cucmembl
YPaeHeHUt, UCNOIb3Y5
ceolicmea GyHKyuil u ux
epaguxos.

B nosceonesnoti scusnu u npu

uzyueHuu Opyaux YyueOHbvIX
npeomemoas.

onpeoensims no epagpukam u
UCNONIL3068AMb OJI51 PeULeHUS
NPUKTIAOHBIX 3A0aY
CBOUCMBA PealbHbIX
npoyeccos u 3a8ucumocment
(Haubonvuiue u
HaumMeHbuUue 3Ha4e s,
NPOMEICYMKU 803PACAHUSA
u yovieanus pyHKyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumMnmomul, nepuoo u
UHmMepnpemuposamy
ceoticmea 8 Konmexkcme
KOHKDEemHOU NPaAKmuyeckou
cumyayuu,

onpeoensims no spaguxkam
npocmetiuiue
Xapaxkmepucmuxu
nepuooutecKux npoyeccos 8
buonocuu, IKOHOMUKe,
My3biKe, paouocesasu u op.
(amnaumyoa, nepuoo u m.n.)




Cmamucmuk
a u meopus

— OmnepupoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMU

—  HUmemwb npedcmasnenue o
OUCKPEMHbIX U

geposmuocm OIICATEIEHEIMIL HEeNnpepvl8HbIX CAYUAUHBIX
eil, 102uKa u BENUYUHAX U
XapaKTepUCTUKAMU
KomoOunamop pacnpeoeieHusx, o
YHICJIOBOT0 Habopa: y
uKa He3a8UCUMOCTMU CTIYYAUIHBIX
cpenHee apupMeTUYECcKoe, SeNUNUH,
MeMaHa, Hanboblee u — UuMemsb npedcmasiieHue o
HaWMEHbIIIEE 3HAUCHUS; Mamemamuyeckom
— OIepupoBaTh Ha 0a30BOM odCUOaHU U OUCnepCUl
YPOBHE MOHATHSML CYYAUHBIX GEIUYUH,
G — umemsv npeocmasienue o
CIIy4ailHbIM BHIOOp, OTIBITHI
HOPMAIbHOM
C pPaBHOBO3MO>KHBIMU
pacnpeoeieHuy u npumepax
SJICMCHTapHBIMH HOPMANILHO PACHPEOCTICHHbIX
COOBITHUAMHU CIYYAUHBIX GETUUUH,
— — umemv npeocmasieHue o
BAJICHBIX YACMHBIX 8UOAX
B HOBCGI[HGBHOﬁ JKU3HHU U IIPpU pacnpe()e]zeyuﬁ u
H3y49CHUHN APYTuX NPUMEHAMb UX 8 PeuleHUuU
npeaAMCTOB!: 3610611{,'
— OULEHMBATh ¥ CPABHUBATE B | — 1y memsb npedcmasieHue o
MPOCTHIX CITydasx KOppenayuu Ciy4atiHblx
BEPOSITHOCTU COOBITUH B BEAUCUH, O TUHEUHOU
peaIbHOM KU3HU; pecpeccunt.
— 4YHUTaTh, COMOCTABIISATS, .
B noeceounesnou orcusnu u npu
CpaBHUBATD,
U3yyeHuu opyaux
WHTEPIPETUPOBATH B
npeomemos.
MPOCTHIX CITydassx
— 8vlOUpams nooxoosujue
peanbHbIe JaHHBIE,
Memoobl NpedCmasieHust u
MPEJCTABIICHHBIE B BUJIE 06PaAGOMKLU OaHHbIX;
TAOJIHIL, JIMarpamMm, —  yMemb peuams HeCL0NCHbIE
rpaukos 3a0auu Ha NpUMeHeHUe
3aKona OonbUIUX YUCen 8
COYUOTI02UU, CIMPAXOBAHUU,
30pasooxpaneHuu,
obecneuenuu besonacHocmu
HacCeNeHUsl 8 Ype38blUatiHbIX
cumyayusix
I'eomempusn | — OnepupoBath Ha 6a30BOM | — Onepuposamv NOHAMUAMU.

YPOBHC MMOHATHAMMU: TOYKA,

mo4ka, npAma, njioCKocmbs




npsiMasi, II0CKOCTh B
IIPOCTPAHCTBE,
napajuiebHOCTh U
NEPIEHIUKYISPHOCTD
OPSIMBIX U IJIOCKOCTEH;
n300paxaTh U3ydaemble
(UryphI OT PYKH H C
NPUMEHEHHUEM TIPOCTHIX
YepPTEKHBIX
UHCTPYMEHTOB;

JienaTh (BBIHOCHBIE)
IUIOCKHE YEPTEXKHU U3
PUCYHKOB MTPOCTBIX
00BEMHBIX (PUTYp: BU]
CBEpXY, COOKY, CHU3Y;
U3BJIEKATh MH()OPMALIUIO O
HIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Urypax,
MPEICTABICHHYIO HA
yepTekax U pUCYHKAX;
IPUMEHSATH TEOPEMY
[Tudaropa mpu
BBIUHCJICHUH 3JIEMEHTOB
CTepEOMETPUIECKIX

buryp.

B noBceaHeBHOM KU3HU U IIPU

W3YYECHUH OPYTUX

MPEIMETOB:
COOTHOCHUTH aOCTPaKTHbBIE
reOMETPUYECKUE MTOHATHUS
1 (aKThl C pealbHbIMU
’KU3HEHHBIMU O0BEKTAMU U
CUTYaLHUSIMU;
HCIIO0JIB30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYP
JUTSL peLIEHUsI TUTTOBBIX

8 npocmpancmae,
napanienrbHoCms U
NepneHOUKYIAPHOCb
NPAMBIX U NIOCKOCMEl,
NpUMeHAmMb OJisl peuleHus
3a0ay eeomempuyecKue
gaxmul, ecu ycnosus
npuUMeHeHus 3a0anbvl 8
A6HOU hopme;

peuiams 3a0a4u Ha
HaxooicoeHue
2e0MempuUiecKux 6euduH
no obpaszyam uiu
AnOPUMMAM,

denamsb (8bIHOCHbIE)
NIIOCKUE YEPMENCU U3
PUCYHKOB8 00beMHbIX hulyp,
8 MOM HUCJle pUco8amy U0
ceepxy, cOoKy, cmpoums
ceueHUss MHO202PAHHUKO8,
U381eKamo,
UHmMepnpemuposams u
npeobpazosvieams
uHpopmayuio o
2eomempuiecKux (ueypax,
npeocmasientyio Ha
yepmedsicax,

NpUMEHAMb
eeomempuieckue ghaxmol
0J151 peuteHus 3a0ad, 8 mom
yucie npeononazaruux
HeCKOIbKO WaA208 peuleHUs;
ONUCHIBANb 83AUMHOE
pacnoiodcenue NpAmulx u
niocKocmeti 8
npocmpancmee;
Gopmynuposams ceolicmea
U npusHaxu Queyp;




3a71a4 MPAKTUIECKOTO
COZICpKAHHUS.

—  00Ka3vi8amb
2eomempuiecKue
VmMeEepIHcOeHUs,

—  BbIYUCTAMb PACCMOAHUA U
yelvl 8 NPOCMpancmae.

B nosceonegnou srcuznu u npu
usyueHuu opyeux
npeomemos:

— UCNOIb308aMb CEOUCEA

ceomempuyeckux gueyp ons
peuenus 3a0ay
NPAKMUYECcKo2o xapakmepa
u 3a0ay u3 opyeux ooaracmeti
3HaHUU

Bexkmoput u
KoopouHnamul
6
npocmpancm
6e

— OmnepupoBaTh Ha 6a30BOM
YPOBHE ITOHATHEM
JIEKAPTOBBI KOOPAUHATHI B
IIPOCTPAHCTBE;

— HaXOAWUTbh KOOPAUHATHI
BEpUIMH Ky0a u
PSIMOYTOJIBHOTO
napajuleJenune1a

—  Onepuposamv noHAmMusAMU
0eKkapmoasbl KOOPOUHaAmvl 8
npocmpancmee, 6eKmop,
MOOYIb BeKMopa,
PABEHCMB0 8eKMOPO8,
KOOpOUHAamul 6eKmMopa, y20.1
MedHcoy 8eKmopami,
CKAIsIPHOE Npou3eedeHue
BEKMOPO8, KOJLIUHEAPHbLE
BEKMOPbL;

— Haxooums paccmosHue
MeAHcOy 08YMSL MOUKAMU,
CYMMY 8€KMOPO8 U
npoussedeHue 6eKmopa Ha
YUCTO, Y2O0Jl MEHCOY
BEKMOPAMU, CKATISIPHOE
npou3seeoenue,
PAcKaovieams 6eKmop no
08YM HEKOJLIUHEAPHbIM
BEeKMOpam,

— 3a0asamwv NIOCKOCMb
YpasHeHuem 8 0ekapmoegou
cucmeme KOOPOUHAM;

— pewams npocmetiuiue
3a0auu 88edeHuUem
8EKMOPHO20 bazuca




Hcmopua

OnuceiBaTh OTACIBbHBIC

IIpeocmasnsame 6xnao

Mamemamuk BBIJIAIOIINECS PE3YIIBTATHI, 8b10aIOUWUXCS
u IIOJTyYEHHBIE B XOJI€ Mamemamuxos 8 pazeumue
pa3BUTHS MAaTEMATHUKHU Kak MamemMamuku U UHbIX
HayKH; Hay4Hwulx obnacmell,
3HATh IPUMEPBI HOHUMAMb POJib
MaTeMaTHYECKHUX MamemMamuxy 8 pazeumuu
OTKPBITUHM U UX ABTOPOB B Poccuu
CBSI3U C OTEYECTBEHHOU U
BCEMUPHOU UCTOPHUEN;
MIOHUMATh POJIb
MaTE€MAaTHUKHU B Pa3BUTHUU
Poccuu
Memoowt [IpuMeHsTh U3BECTHBIE Hcnonvzoeams ocnosHbie
Mamemamux METO/Ibl IPU pEUICHUU Memoobl 00Ka3amenbcmed,
u npPo8oOUMDb

CTaHIAPTHBIX
MAaTEMATHYECKUX 3a/1a4;
3aMeuarh u
XapaKTepU30BaTh
MaTEMATUYECKUE
3aKOHOMEPHOCTH B
OKpYyXKaroen
JIEVCTBUTEIBHOCTH;
MIPUBOJUTH IPUMEPBI
MAaTEMATHYECKUX
3aKOHOMEPHOCTEU B
MPUPOJE, B TOM UHCIIE
XapaKTEPU3YIOLINX
KpacoTy ¥ COBEPLIEHCTBO
OKPYXKarULIEro Myupa u
IIPOU3BEICHUN UCKYCCTBA

00Ka3amenbcmeo u
8LINOJIHAMb ONPOBEPIHCEHUE,
NPUMEHSMb OCHOBHbBLE
Memoobl peuleHus.
MamemMamuyeckux 3a0ad;
Ha OCHOBe
MamemMamuyeckux
3aKoHoMepHOCmell 8
npupooe Xapakxmepuzosams
Kpacomy u co8epuieHCcmeo
OKpYIHCaAIOWe2o Mupa u
NpoU38eOeHUll UCKYCCMBA,
NPUMEHAMb npocmeuuue
npocpammmusie cpeocmea u
971eKMPOHHO-
KOMMYHUKAYUOHHbLE
cucmembvl npu peuleHuu
MamemMamuyeckux 3a0ay

OcHoOBHOE coaep:xaHue

Aure0pa 1 HayaJIa aHAJIN3A
[ToBTOpenue. Pemienne 3agady ¢ MCHOJB30BAHUEM CBOMCTB YHCEI W CHUCTEM

CUUCJIEHUS, NEITUMOCTH, JOJEU U YacTEH, MPOLIEHTOB, MOAYJEH 4yucen. PelieHue



3aad  C HCIOJIb30BAHMEM CBOMCTB CTENEHEM W KOPHEW, MHOIOYJIEHOB,
npeoOpa3oBaHUil MHOTOUYJIEHOB U IPOOHO-PAIIMOHATIBHBIX BHIPAKEHUM.

Pemenne 3amad ¢ MCnosib30BaHUEM TPaAyCHOM MeEpBI yria. Moaylib 4ucia U €ro
CBOMCTBA.

Pemenue 3amay Ha NBWKCHHE W COBMECTHYIO pabOTy C IMOMOINIBIO JIMHEHHBIX U
KBaJpaTHBIX yYpaBHEHUM U WX CHUCTeM. PelieHue 3amad ¢ MOMOIIBIO YHCIOBBIX
HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM IEPEMEHHOW, C MPUMEHEHUEM
N300PKEHHSI YUCTOBBIX TPOMEKYTKOB.

Pemienne 3amay Cc HMCHOJB30BAHMEM UHUCIOBBIX (YHKIMHA M HX TpaduKoB.

Hcnonp3oBaHue CBOWCTB W TpaUKOB JIMHEWHBIX M KBaJApPaTUUHBIX (DYHKLUH,
oOpaTHOM NPOMOPLHOHATIBHOCTH U (PYHKIIUU y=Xx. ['paduueckoe pemnreHue

YPaBHEHUI U HEPABEHCTB.
TpuronomeTpuyeckas OKpPYXKHOCTb, paouaruas mepa yeia. CHHYC, KOCHHYC,
TaHI€HC, KOMAH2eHC TPOU3BOJBHOIO yria. OCHOBHOE TPHUTOHOMETPUYECKOE

TOXJIECTBO M CJIEICTBHS M3 HEro. 3HAUEHHUs] TPUTOHOMETPUUYECKUX (PYHKUUN ISt

yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, pan). Qopmynsl CloOHCEHUS

T
2

o |a
N|a
w|3a

MpU2OHOMEeMPUYeCcKuUx @yHKyuil, Gopmynvl npusederus, Hopmyavl 0B0UHO20
apeymenma..

Hymu dbyHKimm, mpoMexyTKU 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh. Hanboubiee u
HauMeHblllee 3HaueHue (yHKUMH. YeTHOCTh U He4eTHOCTh (yHKUMd. CrodicHbie
Gdyukyuu.

CrtenieHb ¢ I€MCTBUTEIBLHBIM MTOKa3aTeIEM, CBOMCTBA cTeneHu. [IpocTeiime
MOKa3aTeNIbHbIC YpaBHEHUS 1 HepaBeHCTBA. [loka3aTenpHas (PyHKITUS U €€ CBOMCTBA
u rpaduk.

Jlorapudwm umcina, cBoiicTBa norapudma. decsaruunsiii norapubm. Yucno e.
Hamypanonoui  nocapugpm. IlpeoOpazoBanue Jorapu(PMUIECKUX BBIPAKCHHM.
JlorapudmMuueckre ypaBHeHUs U HepaBeHCTBA. Jlorapudmudeckas QyHKIUsI U ee
CBOICTBA U TpaduK.

CrenenHast yHKITUS U €€ CBOMCTBA U TpaduK.



lIpeobpaszosanusn epagurxos Qyuxkyuti. cosue 6007b KOOPOUHAMHBIX OCell,
pacmsdiceHue U caxcamue, OMpadiceHue OMHOCUMENIbHO KOOPOUHAMHBIX OCell.
I'paghuueckue memoowvl pewienus ypagnenuu u nepagencms. Pewenue ypasnenuti u
HEePABeHCM8, COOePAHCAUUX NEPEMEHHYIO NOO 3HAKOM MOOYJIAL.

Cucmemvl  NOKA3AMENbHBIX,  102APUPGMUYLECKUX U  UPPAYUOHATILHBIX
ypasHenuti. Cucmemvl NOKA3AMENbHBIX, 102APUPMULECKUX HEPABEHCNE.

Bszaumno oopammuvie pynkyuu. I paguxu eé3aumno obpamuvlx hynkyuil.

I'eomeTpus
[ToBTOpenue. Pemienue 3agady ¢ MpUMEHEHHEM CBOMCTB (UIYp Ha IIOCKOCTH.
3agauM Ha J10Ka3aTelbCTBO M IOCTPOEHUE KOHTpHpUMEPOB. Mcmonp3oBaHue B
3a7a4ax IPOCTEHIIMX JIOTMYECKUX IMpaBuil. PemeHue 3amad ¢ UCHOIb30BaHUEM
TEOPEM O TPEYTOJbHHUKAX, COOTHOLIEHWN B IMPSMOYIOJBHBIX TPEYrOJIbHUKAX,
(aKTOB, CBSI3AHHBIX C YETHIPEXYroJIbHUKaMU. PelieHue 3aiad ¢ UCNOJIb30BAHUEM
(akTOB, CBA3aHHBIX C OKPYKHOCTSIMU. Pelienue 3aa4 Ha U3MEpEHNs Ha IIIOCKOCTH,
BBIUMCIICHUE JUIMH W IUloWaaeil. Pewenue 3adau ¢ nomowvlo 6eKmopos u
KOOpOuHam.
Harnsnnas crepeomerpust. OcHogHble NOHAMUS CIMEPeoMempuu U Ux c6oUCmad.
Touka, npsiMas ¥ INIOCKOCTh B POCTPAHCTBE, aKCUOMBI CTEPEOMETPUHN U CIIEICTBUS
U3 HUX. B3anMHOE pacroioXeHHEe NPsSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.
[TapanienbHOCT, TPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. M3o0paxkeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTH.
PaccrosiHust Mexay ¢purypamu B mpoCTPaHCTBE.
VYrnsl B npoctpaHcTBe. [lepnenauKyaspHOCTE NPSAMBIX M TUIOCKOCTEM.
[Tpoexuus ¢urypsl Ha MIOCKOCTh. [Ipu3HaKKU NEpHEHAUKYJISIPHOCTH MPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE. TeopeMa 0 Tpex NepIeHAUKYIsIpax.

Heudsicenuss 6 npocmparcmee: NApauleNbHbIl  NEPeHOC, YEHMPATbHAA
CUMMEmMPUs, CUMMEmPUs OMHOCUMENbHO naockocmu, nosopom. Ceoucmea

osudicenuil. Ilpumenenue 08UNCEHUL NPU peuleHUulU 3a0ad.



BekTopsl 1 koopamHaThl B mpocTtpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha YHUCIIO, YroJd MeXay BekTopamu. KosumHeapHble W KOMIUIaHAPHBIE
BeKTOpbl. CKansipnoe npouzeedeHue gekmopos. Teopema o pasnodiceHuu 6eKmopa
no mpem HeKoMniaHapuvim eexkmopam. CKansipHoe npouzsedeHue GeKmopos 8
koopounamax. Ilpumenenue 6ekmopos npu peuieHuu 3a0ay HA HAXOHCOeHUe
paccmosiHut, OUuH, naouacel U 06vbeMos.

Ypasuenue naockocmu 6 npocmpancmee.  Ypaswenue cghepvl 6
npocmpancmee. Dopmyna 0N GLIYUCIEHUS PACCMOAHUSL MeHCOy MOUKAMU 8

npocmpancmee.

BepositHoCTh ¥ cTaTUCTHKA. Pa0oTa ¢ JaHHBIMU

[ToBTOopenue. Pemienne 3amau Ha TaOauyHOEe W rpaduyUeckoe Mpe/ICTaBICHUE
JaHHbIX. Mcrionp30BaHuE CBOMCTB U XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEIHUX,
HauOOJIBIIETO U HAUMEHBIIIETO 3HAYEHUS, pa3Maxa, oucnepcuu. Pewenue 3a0ay Ha
onpeoenenue Yacmomsl U 8epomHOCU cobbimuil. Boiuucienue seposmuocmeti 6
ONBIMAX C PABHOBOIMONCHLIMU INeMEHMApPHbIMU ucxooamu. Pewenue 3adau c
npumeHeHuem KOMOUHAMOPUKLU.

Jluckpemnvie cnyuatinvie genuuunvl u pacnpeoenenus. Hezasucumvle ciyuaiinvie
senuuunsl. Pacnpedenenue cymmvl U Npou38e0eHUss He3aB8UCUMBIX CIYUAUHbIX
BENUYUH.

Mamemamuueckoe  ooicudanue  u  oucnepcusi  CIY4aUHOU BENUYUHDL.
Mamemamuueckoe ooxcuoanue U OUCHEPCUS CYMMbL  CAYYAUHLIX — BEIUUUH.
T'eomempuueckoe pacnpedenenue. bunomuanvhoe pacnpeoenenue u e2o c8oUCmaa.
Henpepuisnvie ciyuatinvle senuuunsi. Pasnomeproe pacnpeoeinerue.
Tloxazamenvroe pacnpedenenue, e2o napamempboi.

llonamue o HopmanvHomM  pacnpeodeneHuu. llapamempol  HOPMANILHOZO
pacnpeoenenus. Illpumepvl cayuaiunvbiX GelUYUH, NOOYUHEHHBIX HOPMALIbHOM)

3AKOHY (NO2pewHoCmb UsMepeHull, poCm Yel08eKa).



Kosapuayus 08yx cnyuatinvix eenuuun. Ilowamue o xod¢hguyuenme xoppenayuu.
Cosemecmmuule HAOIOOEHUS 08YX CILYUAUHBIX 8eUYUH. Bbuibopounblil Ko puyuenm

KOppenayuu.



TEMATHYECKOE IINTAHUPOBAHHUE

136 u.
Ne Tema ypoka Komriecrso IIpumeuyanue
4acoB
1. BBognoe noBTopeHue 2
Kopuu, crenenu. jorapugmsi (46 yacon)
JlelicTBUTEIbHBIE YHCJIA (8 YacoB)
2. [MoHsTHE NEHCTBUTEILHOTO YHCIA 2
3 MmuoxectBa uncesn. CBolicTBa 2
' JEUCTBUTEIBHBIX YUCEIT
4, Memoo mamemamuyeckou UHOYKYUU 1
S. ITepectanoBku 1
6. Pa3smemenus 1
7. Coueranus 1
PanuoHanbHble ypaBHeHHsI M HepaBeHcTBa (12 4.)
8. ParmonanbHbie BIpaKeHUS 1
9. dopmyisl 6I/IHOMaVHI>I0TOHa, CYMMBI U 1
Pa3HOCTH CTEeNeHEen
lenenue MHO204IEHOB C OCMAMKOM. -
10. | Aneopumm Esxnuoa. Teopema be3y.
Kopenv mnocounena
11. | PauuroHanbHble ypaBHEHUS 1
12. | CucTtembl pallMOHAIbHBIX YPAaBHEHUN 1
13. | Meroa MHTEpPBAJIOB PEILICHUS HEPABEHCTB 2
14. PanmonanbHbeie HEpaBEHCTBA 2
15. | Hectporue HepaBeHCTBA 2




KoaunuecTBo

Ne Tema ypoka IIpuMmeuyanue
4acoB
16. | Cuctembl pallMOHAIBHBIX HEPABEHCTB 1
KonTponbnas pabota Nel mo teme 1
17. | «PaunoHnanbHble ypaBHEHUS U
HEPaBEHCTBa»
BBenenne B crepeomerpuio (3 4.)
18 [IpeameTt crepeomeTpun. AKCHOMBI 1
" | crepeoMeTpun
19. | Hexotopsie cneACcTBUS U3 aKCUOM 2
IMapaneabHOCTh MPAMBIX U TUIOCKOCTel (16 4.)
20. | [apannenpHbIC IPsIMBIE B IPOCTPAHCTBE 1
21. | [lapamnenpHOCTh TPEX MPSIMBIX 1
22. | IlapamnenbHOCTh MPSIMON U TIOCKOCTH 2
23. | CkpeuuBarouecs npsiMmpie 1
24. | Y1l ¢ COHANpPaBlIEHHBIMU CTOPOHAMU 1
25. | Yros Mexay npsiMbIMU 2
26. | [TapannenbHble TUIOCKOCTH 1
27. | CBoiicTBa napajuieIbHbIX MJIOCKOCTEH 1
28. | Terparap 1
29. | [Tapannenenuren 1
30. 3amaun Ha IOCTPOCHHE CEUCHUI 2
31 Kontponbnas padora Ne3 mo teme 1
| «ITapanieapbHOCTh MPSAMBIX M IUTOCKOCTEM
32. | 3auet Nel 1

Kopens crenenu n (6 4.)




KoaunuecTBo

Ne Tema ypoka IIpuMmeuyanue
4acoB
32. | Ilonarue dbyHKIMHU U ee Tpaduka 1
33. | Oyskmus y = x" 1
34. | [loHsTHE KOPHS CTEIEeHH N 1
35. | KopHu 4eTHOM U HEUETHOM CTETICHU 1
36. | Apudmernueckuii KOpeHb 1
37. | CBoiicTBa KOpHEH CTEneHHU N 1
Oyuxyus y = Vx (x = 0). Qynkyua y = -
38. | Vx. Kopenv cmenenu N uz namypanshozo
yucna
CreneHb MOJOKUTEJIBHOTO Yncaa (8 4.)

39. | CremeHb ¢ panMoOHATLHBIM ITOKa3aTeIeM 1
40 CBoiicTBa CTENEHH C PAIMOHAIBHBIM 1

" | mokasarenem
41. [TonsTre npenena nocaea0BaTENILHOCTH 1
42. | Ceoticmsa npeoenog -
43 beckoHeuHo yOBIBarOIIasi reoMeTpHIecKas 1

" | mporpeccus
44. | Yucno e 1
45 [TonsiTHE CTENEHU C UpPaAITMOHATBHBIM 1

" | mokasarenem
46. | IlokasarenbHast QyHKIUS 1
47 KontposnbHas padora Ne3 o teme 1

" | «CreneHs MOJ0KUTEIBHOTO YUCTIa»

IMepneHaMKyJIAPHOCTH MPAMBIX U MJI0cKocTei (17 4.)

48. 1

[IepnieHauKyAsIpHBIE IPSAMBIE B




KoaunuecTBo

Ne Tema ypoka IIpuMmeuyanue
4acoB
IPOCTPAHCTBE
49 [TapannensHble NpsMbIE, 1
" | mepHeHANKYISpHBIE K TNIOCKOCTH
50 [Ipr3Hak nepneHauKyIsIpHOCTH IPSIMON U 1
" | IrockocTH
51 Teopema o npsAMOM, IEPIIEHANKYISAPHOUN K 2
" | IrockocTH
52. | PaccTostHME OT TOYKH JI0 TUIOCKOCTH 2
53. | Teopema o TpEX mepHeHANKYISIPAX 2
54. | Yroa Mexay npsiMOM U MIIOCKOCThIO 2
49. | IByrpaHHbI# yroa 1
50 [Ipu3Hak neprneHuKyISIpHOCTH ABYX 2
" | Imockocreit
51. | IIpsiMOyroJbpHBIN napauienenumnes 1
Kontponbnas pabora Ned o teme 1
52. | «llepneHAUKYISAPHOCT NPSIMBIX U
IJIOCKOCTE
53. | 3auer No2 1
Jlorapudgmsi (5 4.)
54. | Ilonstue norapupma 2
55. | CpoiicTBa norapuhMoB 2
56. | Jlorapudmuaeckas hyHKIMs 1
57 Lecamuunvie nocapughmol. Cmenennvle -

@yHKYUU

I[oka3aTesbHbIE U JJorapupMHUUYecKre YPaBHeHHsI M HepaBeHCcTBa (7 4.)




KoaunuecTBo

Ne Tema ypoka IIpuMmeuyanue
4acoB
58. | [Ipocreiimye nmoka3areibHbIC YPaBHCHUS 1
59 [Ipocreitmme norapudpmMuyeckme 1
" | ypaBHEeHMS
60 YpaBHEHUS, CBOIAIIMECS K TPOCTENIIUM 1
" | 3aMEHOI HEU3BECTHOTO
61. | IIpocteiiue moka3areabHbIe HEPABEHCTBA 1
62 [Ipocreiimue nmorapudmuyeckue 1
" | HepaBeHcTBa
63 HepasenctBa, cBoasiuecs: K pocTeHImum 1
" | 3aMeHO# HEeU3BECTHOTO
KontposbHas padora Ne5 o teme 1
64. | «Iloka3aTenbHble U JOrapuPpMUUYECKUE
ypaBHEHUS U HEPABEHCTBAY
Muororpanauku (12 4.)
65. | [loHarue MHOTOTrpaHHUKA 1
66. | I[Ipuzma 2
67. [Mupamuaa 1
68. | IIpaBunbHas nmupamMuga 1
69. | Yceuénnas nupamuga 1
70. | CuMMeTpHsl B IPOCTPAHCTBE 1
71. | Ilonarue npaBUILHOTO MHOTOTPAHHUKA 1
29 DJIeMEHTHl CHMMETPUH MPABUIBHBIX 2
" | MHOTOTPaHHUKOB
73 KontposnbHas padota Ne6 o teme 1
" | «MHOrorpaHHUKN»
74. | 3auet No3 1




KoaunuecTBo

Ne Tema ypoka IIpuMmeuyanue
4acoB
Tpuronomerpudeckue ¢popmyJibl. Tpuronomerpudeckue Gynkuuu (28 4.)
Cunyc u kocunyc yrJaa (7 4.)

75. | Ilonsatue yrna 1
76. | Pamgmannas mepa yria 1
/7. | OnpeneneHve CUHyca U KOCUHYcCa yTiia 1
78. | OcHOoBHBIC (hOPMYJIBI [IJIS Sin O, ¥ COS o 2
79. | ApkcuHyc 1
80. | ApkkocuHyc 1

IIpumepwl ucnonvzosanus apkcunyca u -
8l. | apxkocunyca. @opmynvl 05l ApKCUHYCa U

apKKoCcuHyca

TaHrenc m Koranresc yrJa (4 4.)

82. | OnpeneneHue TaHT€HCa U KOTAHTeHCa yria 1
83. | OcHoBHbIEe hopmyIibl aJis tg o 1 Clg o 1
84. | ApkraHreHc 1

Apkrxomaneenc. Ilpumepvt ucnonvzosanus -
85. | apkmaneenca u apkkomaneenca. @opmynvl

0J151 apKMAaH2enca u apkKomauzenca

KontposnbHas padora Ne7 no teme 1
86. | «CuHycC, KOCUHYC, TAHT€HC U KOTAHT'€HC

yTIIa

Dopmy.ibl caoxenus (7 4.)
87 Kocunyc pa3HOCTH U KOCHHYC CyMMBI 1
" | AByX yryioB

88. | ®opmyibl U1l TOTIOTHUTEIBHBIX YTJIOB 1




KoaunuecTBo

Ne Tema ypoka IIpuMmeuyanue
P 4acoB P
89 CHHYyC CyMMBI U CHHYC Pa3HOCTH JIBYX 1
" | yrioB
90. |CymMa u pa3HOCTh CHHYCOB M KOCHHYCOB 1
01 @opMyIIbl IS ABOMHBIX U MOJIOBHHHBIX 1
" | yrioB
92. | IIpoussedenue cunycos u KOCUHYCO8 1
93. | @opmynvl Ona maneencos 1
Tpuronomerpuyeckue GyHKIUUHM YUCJI0BOI0 aprymenra (S 4.)
94, | OyHKIMA Y = Sinx 1
95. | ®yHkIMA y = cosx 1
96. | Oyukmus y = tgx 1
97. | ®yHkus y = ctgx 1
KontposbHas padota Ne8 o teme 1
98. | «Tpuronomerpuueckue GyHKIUN
YHUCJIOBOT'O apTyMEHTa»
Tpuronomerpuyeckne ypaBHeHHs U HepaBeHCTBA (5 4.)
99 [Ipocrelimme TPUroHOMETPUUECKUE 2
" | ypaBHeHus
100 YpaBHEHUS, CBOASIIMECS K MPOCTEUIITUM 1
" | 3aMEHO HEU3BECTHOTO
[IpuMeHeHrne OCHOBHBIX 1
101. | TpuroHomeTpuueckux Gpopmy s
pelLlIeHUs YPaBHEHUN
102. | OnHOpOaHBIE YpaBHEHUS 1
IIpocrenmue HepaBeHCTBA I CUHYCA U -
108.

kocuHyca. [Ipocreine HepaBeHCTBA I
TaHI€HCa U KoTaHreHca. HepaBeHcrna,




KoaunuecTBo

Ne Tema ypoka IIpuMmeuyanue
4acoB
CBOJISIIIIMECS K MMPOCTEUIINM 3aMEHOMN
HEU3BECTHOrO. BBeneHue
BCIIOMOTATEJIbHOTO yTja. 3aMeHa
HEU3BECTHOIO t = Sinx + cosx
DJieMeHThI TeOpUH BeposiTHOCTeH (4 4.)
BepositTHocTh coObITHSA (4 4.)
104. | IlonsATue BEpOATHOCTU COOBITUS 2
105. | CBoiicTBa BepOsSTHOCTEH COOBITHI 2
Yacmoma. Ycnoenan éepoamnocma
Mamemamuueckoe oxcuoanue. 3aKon 001bUIUX YUCE
106. | UToroBoe moBTOpEHUE 7
107. | UToroBasi KOHTpPOJbHasi padoTa 1
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