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Pabouas mporpamMma mo mMareMaTuKe CpPeIHEro o0IIero oOpa3oBaHHs TOCYAAPCTBEHHOTO OFOKETHOTO
obmieoOpazoBarenpHOro  yupexaenuss Camapckoid oOmactu  cpemHed  00meoOpa3oBaTeIbHOM — ITKOJIBI
«O06pazoBaTenbHbIi HEHTP» ¢. KpacHocenbckoe MyHUIMNagbHOTro pailona Cepruesckuit Camapckoit obmactu
COCTaBJICHA HA OCHOBAHUU CIICAYIOIINX HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB!

1. ®enepanbHoro 3akoHa «O06 obpazoanuu B Poccuiickoit @eaeparum» ot 29.12.2012 r.Ne 273-D3.

2. @enepa’dbHOrO TOCYIApPCTBEHHOTO 00pa30BaTENFHOTO CTaHIApTa CpeAaHero oodmero o0pa3oBaHus,
YTBEP)KJICHHOTO TpHKa3oM MuHucTepcTBa 0Opa3oBanus u Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 r.,
N 413 (¢ u3meHeHusIM1)

3. CanlluH 1.2.3685-21 «I'urnennveckne HOPMATUBBI U TPeOOBaHUS K 0OecreueHHIO 0€30TacHOCTH U (WJITH)
0e3BpeIHOCTH JUTS UenoBeka (pakTopoB cpeabl ooutanus» ot 28.01.2021 Ne 2

4. OcHOBHOM 00pa3oBaTeNbHONW MporpaMMmbl cpeaHero obmiero ooOpazoanuss ['bBOY COII «OLl» c.
KpacHocensckoe.

5.ABTopckoil mporpamMbl M.A. IlparyceBuua u ap. u3 cOopHHKa «Asnredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza. COopHuk pabouumx mnporpamm. 10-11 kmaccel: ydyeOHOoe mocoOue A 001e00pa3oBaTENbHBIX
opraHusanuii: 0a30BbIil U yriyoneHHbIH ypoBHU / coctaBuTenb T.A. Bypmuctposa. - M.: «lIpocsemenuey,
2018 ron

6.ABTOpckoii mporpammbl A.B. TloropenoBa m3 cOopuuka «l'eomerpus. COOpHUK NPUMEPHBIX pPabOUHX
mporpamMm. 10-11 kmaccel: ydeOHOe mocoOue isg 00meoOpa3oBaTeIbHBIX OpraHW3aIuii: 0a30BBIH U
yrayOneHHbId ypoBHH /cocTaButenb T.A. Bypmucrtposa. - M: «IIpocsemenue», 2020 rox

OO6pa3oBaTeabHBIN TIPOIECC OCYIIECTBISACTCS C HMCIOJIh30BaHUEM YYCOHHMKOB W YUCOHBIX ITOCOOHI,
BXOJSIKUX B JedcTByromuii dDenepanbHblil mepedeHb. [lepedeHh yu4eOHWKOB €KErOJHO YTBEPIKIAaeTCs
MPUKA30M JUPEKTOPA MO MIKOJIE.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA COAEPKAHUA KYPCA MATEMATHUKH

JIMYHOCTHBIE pe3yJbTAaThl B c(pepe OTHOIIEHUI 00yyarouuxcs K cede, K CBOeMY 310POBbI0, K IO3HAHUIO
ceds:

—  OpHMeHTaluMs OOydaroUIMXCsl Ha JOCTH)KEHHUE JIMYHOTO CYACThS, Pean3allii0 MO3UTUBHBIX KHU3HEHHBIX
NEePCHEeKTUB, MHUIIUATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTbh U CHOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEJICIIEHUIO,
CIOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH KU3HEHHbIE IIJIaHBbI;

— TOTOBHOCTh U CIIOCOOHOCTH OOecredyuTh cebe M CBOMM OJNM3KUM JOCTOMHYIO JKH3Hb B IIpolecce
CaMOCTOSTEJILHON, TBOPUECKON U OTBETCTBEHHOMN J€ATEIIBHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb OOYyYaroImUMXCsi K OTCTAMBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHHMsI, TOTOBHOCTh U CIIOCOOHOCTb BbIpa0aThIBATh COOCTBEHHYIO MO3ULHUIO 110 OTHOIIEHUIO K OOIIECTBEHHO-
HOJIMTUYECKUM COOBITHSIM MPOLIIOTO U HACTOSIIEr0 Ha OCHOBE OCO3HAHUS U OCMBICICHHSI HCTOPUH, TYXOBHBIX
IIEHHOCTEHN U JIOCTUKECHUM HAIIIEH CTPAHBI;

— TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOUIMXCSl K CaMOpPA3BUTHIO U CAMOBOCIUTAHHUIO B COOTBETCTBHHU C
00I11eYeIOBEeYECKMMH LIEHHOCTSIMM M MJeajlaMM T'PaXJaHCKOro o0IecTBa, HOTPEOHOCTh B (PU3NUYECKOM
CaMOCOBEPILIEHCTBOBAHUHY, 3aHATHIX CIIOPTUBHO-030POBUTEIBLHON JEATENIBHOCTBIO;

— TpUHATHE W peaJu3alus IeHHOCTeH 370poBoro u 0Oe3omacHoro obpasza KHU3HH, OepekHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U TICUXOJIOIMYECKOMY 3/10pOBBIO;

—  HEMNpUATHE BPEIHbIX NPUBBIUEK: KYpEHHUs, YIIOTPEOICHHS aIKOr0JIsl, HAPKOTUKOB.

JInuHocTHBIE pe3yabTaThl B cdepe oTHOeHHH o0yqaromuxcs Kk Poccun kak k Poaune (OtedecTBy):

—  poccuiickas UIEHTHYHOCTb, CIOCOOHOCTh K OCO3HAHHUIO POCCUICKOM MIEHTUYHOCTH B IOJUKYIBTYPHOM
COIIMyM€, YYBCTBO MPUYACTHOCTH K UCTOPUKO-KYJIHTYPHON OOIIHOCTH POCCHIICKOTO Hapoja u cynsde Poccun,
MaTPUOTU3M, TOTOBHOCTH K CiIy’keHHI0 OTedecTBY, €ro 3alluTe;

—  YBaXE€HHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHON, TOpAOCTH 3a CBOM Kpal, CBOIO
Poauny, mpominoe M HacToslee MHOTOHAIIMOHAIBHOTO Hapona Poccuu, yBakeHHE K TOCYJapCTBEHHBIM
cumBoJIaM (Tep0o, diar, TUMH);

—  (¢dopMHpOBaHHE YBAKEHUSI K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY s3bIKy Poccuiickoit denepanuu,
SIBJISTFOIIIEMYCSI OCHOBOM POCCUMCKOM MICHTUYHOCTH ¥ TIaBHBIM ()aKTOPOM HAIIMOHAIBHOTO CaMOOTIIPEICIICHUS;



- BOCIIMTAHHUC YBAXXCHHA K KYJIbTYPC, A3bIKaM, TpaaAuLUAM U O6BI‘-Ia$IM HapoJa0B, MNPOKHUBANOMIUX B
Poccuiickoit @enepanuu.
JInyHOCTHBIE pPe3yabTaThl B cdepe OTHOLIEHHIT 00yHaOIUXCs K 3aKOHY, FOCYIapcTBY U K
rpa>IaHCKOMY 001eCTBY:

—  TpaXJaHCTBEHHOCTb, TpaXKJIAHCKas TMO3UIMUSA AKTUBHOTO W OTBETCTBEHHOTO WJIEHA POCCHICKOTO
oOIIecTBa, OCO3HAMOIIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa M OOS3aHHOCTH, YBAXKAMOIIETO 3aKOH U
MPaBOMOPSIOK, OCO3HAHHO TMPUHUMAIOIIETO TPAJWIMOHHBIE HAIMOHAIBHBIE M  OOIICYETOBEUYECKUE
T'YMAHUCTHUYECKHUE U JEMOKPATHYECKUE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOM KU3HU,

— TpU3HAHUE HEOTUYKJTAEMOCTH OCHOBHBIX NMPaB U CBOOOJ YEIOBEKAa, KOTOPHIE MPUHAICKAT KAKIOMY
OT POXKJIEHHUs, TOTOBHOCTh K OCYILECTBIICHUIO COOCTBEHHBIX IpaB M CBOOOJ Oe3 HapylIleHUs MpaB U CBOOO
JOPYTUX JUI, TOTOBHOCTh OTCTamMBaTh COOCTBEHHBIE MpaBa M CBOOOJIBI YEJIOBEKA M TPaXIAHMHA COTJIACHO
OOIIETIPU3HAHHBIM TPUHITUIIAM W HOpPMaM MEXKIYHApOIHOTO IpaBa W B COOTBETCTBHH ¢ KoHCTHTYyIHEH
Poccuiickoit @eneparuu, nmpaBoBasi v MOJUTAYECKAsI TPAMOTHOCTb;

—  MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAyKd W OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOE Ha JUAJIOTe KYJIbTYp, a TaKkKe Pa3IUIHbIX (JOPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHNE
CBOET0 MECTa B MOJUKYJIBTYPHOM MUDPE;

—  HHTEpUOpPH3AlMs IEHHOCTEH IEMOKpPATUU U COLMAIBHON COJIUAAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY
PEryIupOBaHUIO0 OTHOIICHUH B TPYIINE UIN COIUATIBHOW OpraHu3alliy;

—  TOTOBHOCTHh OOYYArOIIMXCSI K KOHCTPYKTHUBHOMY YYAaCTHIO B MPHHITHH PEIICHUH, 3aTParuBalOIMNX HX
MpaBa ¥ MHTEPECH], B TOM YHUCJIE B Pa3IMYHBIX (PopMax OOIECTBEHHONW CaMOOpPTaHW3AIluU, CaMOYIPaBIICHNUS,
0O0IIEeCTBEHHO 3HAUYMMOM NESATEILHOCTH;

—  TPUBEPKEHHOCTh UM HHTEpPHAIMOHAIN3MA, JPYXObI, PAaBEHCTBA, B3aHMMOIIOMOIIM HAPOJOB;
BOCIIUTAHUE YBAKUTEIHHOTO OTHOIIEHHUS K HAIIMOHATHLHOMY JIOCTOMHCTBY JIFOJICH, UX YyBCTBaM, PEJIUTHO3HBIM
yOXKICHUSIM;

— TOTOBHOCTh OOY4YaIOLIUXCSI MPOTUBOCTOSATH HICOJOTHUU SKCTPEMH3Ma, HallMOHalIu3Ma, KceHo(poOuwu;
KOPPYILNU; TUCKPUMHUHAIIMH MO COI[UAIbHBIM, PEIMTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MIPU3HAKAM U APYTUM
HEraTUBHBIM COLIMAJILHBIM SIBJICHUSIM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMEHNH 00YYAKIIUXCS ¢ OKPYKAKIIMMHU JIOJAbMU:

— HPaBCTBEHHOE CO3HAHWE U TIOBEJAECHUE HA OCHOBE YCBOEHHUS OOILIEYEIOBEYECKUX LEHHOCTEH,
TOJIEPAHTHOTI'O CO3HAHUS M NOBEJCHUS B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JMAJIOL C
JIPYrUMH JIFOJIbMH, JOCTHraTh B HEM B3aUMOIIOHUMAaHMs, HAXOIUTh OOLIME LEIW U COTPYIHHYATh U1 MX
JOCTHKEHMS,;

— TMpUHATHE TYMaHUCTHUYECKMX IIEHHOCTEH, OCO3HAHHOE, YB@KUTEJIBHOE U J00pOXKeIaTesIbHOe
OTHOILICHHUE K JPYTOMY YEJIOBEKY, €T0 MHEHHUIO, MUPOBO33PECHHUIO;

—  CIIOCOOHOCTH K COIEPEXHUBAHUIO U (POPMUPOBAHUE MO3UTUBHOIO OTHOILEHMS K JIFOJAM, B TOM YHUCIE K
JUIIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0pPOBbS UM MHBaIMAaM; OepexHOoe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLIEHHE K (U3MYECKOMY M IICHUXOJIOTUYECKOMY 3JI0pOBbIO JAPYIMX JIOJEH, ymeHue
OKa3bIBaTh IIEPBYIO IIOMOIIIb;

— (opmHpoBaHUE BBIPAKEHHOH B MOBEAECHUU HPABCTBEHHOH MO3UIMM, B TOM 4YMCJIE CIOCOOHOCTH K
CO3HATEIbHOMY BBIOOpY 100pa, HPAaBCTBEHHOIO CO3HAHUS U TIOBEJCHHUS HA OCHOBE YCBOEHUS
o0I11eYeIOBeYeCKMX LEHHOCTeH M HPAaBCTBEHHBIX YYBCTB (YECTH, J0JIra, CHPAaBEJIMBOCTH, MHJIOCEPIUS U
IpYKeTo0us);

—  pa3BUTHE KOMIIETCHLUI COTPYIHUYECTBA CO CBEPCTHUKAMM, AETHbMHU MIAJLIET0 BO3pacTa, B3pOCIbIMUA B
o0pa3oBaTeNbHON, OOIECTBEHHO TI0JIE3HOM, Yy4eOHO-HCCIIEOBAaTENbCKOM, MPOEKTHOM M JApPYruX BUAAX
JEATENBHOCTH.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOIICHHI 00y4aroIUXCcs K OKPYKAKIeMy MHUPY, ;KHBOM NPHUpOJe,
XY/A02K€CTBEHHOM KYJIbType:

—  MHpPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAUMMOCTHM HAYKH,
TOTOBHOCTh K Hay4HO-TEXHHYECKOMY TBOPUYECTBY, BJIaJeHHE JOCTOBEpHON uWH(popManueld O MNepeaoBBIX
JTOCTHKEHHSIX U OTKPBITUAX MUPOBOM M OTEYECTBEHHOUN HAyKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTPOMCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha MPOTSDKEHUU BCEi
KU3HU; CO3HATENIbHOE OTHOIICHWE K HENpPephIBHOMY OOpa30BaHHIO KaK YCIOBHUIO  YCHEIIHOU
npodeccruoHabHOM 1 00IIECTBEHHOU NeSTEILHOCTH;



—  DKOJIOTMYECKasi KyJIbTypa, OepeXHOE OTHOIIEHHS K POTHON 3emiie, IpupoIHbiM OoratcTBam Poccuun u
MHPA; TOHUMAHUE BIIMSHUSA COLMAIbHO-DPKOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOW M COLMAJIbHOM
Cpedbl, OTBETCTBEHHOCTb 3a COCTOSIHHUE MPUPOAHBIX PECYPCOB; YMEHUS W HABBIKH Pa3yMHOIO
MPUPOIOTIOJIL30BaHUS, HETEPIUMOE OTHOILIECHUE K JIEHCTBUSM, MPUHOCSIIUM BpEJ SKOJOTUM; NMPUOOpETEeHHE
OIIbITAa PKOJIOTO-HAIIPABJIECHHOM JEATEIbHOCTH;

—  DCTETUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTH K 3CTETHUECKOMY 00YCTPOUCTBY COOCTBEHHOTO OBITA.
JIn4HOCTHBIE Pe3yJIbTAThI B cepe OTHOIIEHNI 00y4aIOIMXCH K ceMbe U POAUTEISIM, B TOM YHUCJIe
NOArOTOBKA K CeMeiHOM JKU3HU:

— OTBETCTBEHHOE OTHOILEHHE K CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO MPUHATUS LEHHOCTEH
CEMEMHOM KHU3HU,

—  IOJIOKUTENbHBIH 00pa3 CEeMbH, pPOIUTENIbCTBA (OTLOBCTBA M MATEPUHCTBA), WHTEPHOPHU3ALUSL
TPaJULIMOHHBIX CEMENHBIX IEHHOCTEM.
JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHUS 00yUYalOIIMXCsl K TPYAY, B chepe connanabHo-
IKOHOMHMYECKMX OTHOLLICHHIA:

—  yBa)xeHHUe Ko BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBIU BBIOOpP Oymymied mpodeccuu Kak MyTh M CIOCO0 peanu3aiii COOCTBEHHBIX JKH3HEHHBIX
IJIAHOB;

—  TOTOBHOCTbH OOy4aroUIMXcs K TPYA0BOM MpodeccrnoHaNnbHOM AEITEIbHOCTH KaK K BO3SMOXKHOCTH y4acTHUs
B PEIICHUH JTUYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0IIEM;

—  TOTPEeOHOCTh TPYIUTHCS, YBOKEHHUE K TPyAy ¢ IIOIIM TPyda, TPYAOBBIM JOCTIIKECHUSIM,
100pOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHHE K Pa3HbIM BHJIaM TPYAOBOH J€ATEIbHOCTH;

— TOTOBHOCTb K CaMOOOCITY>KHBAHUIO, BKJIIOUAsi 00y4eHHE U BBITIOJHEHHE JIOMAIIHUX 00s13aHHOCTEH.
JInyHoCTHBIE pe3yJibTaThI B cepe pusndeckoro, nCHX0JI0rH4€CKOro, COUAILHOI0 H AKaAEMHYECKOI0
0J1aromoyryumsi 00y4aronuxcs:

—  (Qusuueckoe, 3MOIMOHAIBHO-TICHXOJOTHYECKOe, COIMaIbHOE OJIArOTOIydne OOYYAIOUIMXCS B JKH3HH
o0pa3oBaTeNbHOW OpraHu3alliy, OUIYIIEHUE JeThMH O€30MacHOCTH U IICHXOJIOTHYECKOro Komdopra,
MH(POPMAITMOHHON 6E€30TaCHOCTH.

MertanpeamMeTHble pe3yJabTaThl
1.PeryasiTuBHbI€ YHUBEpPCAJIbHbIE YUeOHbIE TeiCTBUA
BbINMyCKHUK HAYYHUTCS:

—  CaMOCTOSITENIbHO ONpEAENATh IeNM, 3aJaBaTh IapaMeTpbl M KPUTEPUHU, MO KOTOPBIM MOXHO
OIPENIeNIUTh, YTO LeJIb JOCTUIHYTA;

—  OLEHMBATh BO3MOXKHbIE MOCIEACTBUS TOCTHKEHUS MOCTaBJICHHON L€ B JESITEIbHOCTH, COOCTBEHHON
KHU3HHU U )KM3HU OKPYKAIOIIKX JIF0AEH, OCHOBBIBAsICh HA COOOPaKEHUSIX 3TUKU U MODPAJIH;

— cTaBuUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/aud B 00pa30BaTEIbHON JESITEIBHOCTH U KU3HEHHBIX
CUTYaLUsX;

—  OLEHMBATh PECypChl, B TOM 4YHCIIE BPEMs U JIpyrue HeMaTepHallbHble pecypchbl, HEOOXOIUMBIE IS
JOCTH>KEHUS TIOCTABICHHOH LIeNH;

— BBIOMpaTh NyThb JOCTMXKEHHUS LE€JIM, IUIAHMPOBAaTh pEIICHUE IIOCTABJIECHHBIX 3a/ad, ONTHUMHU3UDPYS
MaTepHalibHble 1 HEMaTepHallbHbIE 3aTPaThl;

—  OpraHu30BbIBaTh 3(Q(EKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JUIsl JOCTHXKEHHSI TOCTABICHHOM 11eJIH;

—  COIIOCTABJIATH MOIYYEHHBIN pe3yJbTaT ACATEIbHOCTHU C IOCTABICHHOMN 3apaHee LETbIO.
2. ITo3HaBaTeIbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC NeliCTBUS
BbInycKHHMK Hay4YuTCsi:

—  HCKaTh M HaXOJUTh 000OIIEHHBIE CIIOCOOBI pelIeHNs 3ajay, B TOM YHCJe, OCYIIECTBISATh Pa3BepHYTHIN
MH(POPMAIMOHHBIN MOMCK U CTABUTH Ha €r0 OCHOBE HOBBIE (ydeOHbIE U MO3HABATENIbHbBIC) 3a/1a4H;

— KpUTHYECKH OILIEHUBaThb M WHTEPIPETHPOBATh MH(POPMALMIO C Pa3HBIX MO3ULMI, paclo3HaBaTh U
(bUKCHPOBATh MPOTUBOPEUUS B MHOOPMAIIMOHHBIX HCTOYHHUKAX;

—  HCIOJIb30BaTh Pa3JIUYHbIE MOJEIbHO-CXEMAaTUUYECKHE CPEJCTBA JUIsl MPEACTABICHMS CYHIECTBEHHBIX
CBsI3el M OTHOILIEHUH, a TaK)Ke MPOTUBOPEUUH, BHISIBJICHHBIX B UH(QOPMAIIMOHHBIX HCTOYHUKAX;



— HaxoAWTb M NPHUBOJUTH KPUTHMUECKHE APIyMEHTHl B OTHOIIEHWU JEHCTBUH U CYXIEHHUH ApYyroro;
CIIOKOMHO M pa3yMHO OTHOCHUTbCS K KPUTUYECKMM 3aMEUaHUSIM B OTHOIIEHHWU COOCTBEHHOIO CYXKICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

—  BBIXOJMTH 32 PaMKH Y4EOHOTO MpenMeTa M OCYHIECTBISTH LEICHANPABICHHBINA MOUCK BO3MOXHOCTEH
IUISL IIHAPOKOTO MEPEHOCa CPECTB U CIIOCO00B NEHCTBUS;

—  BBICTpauMBaTh MHIUBUAYAJIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAsS OIPAHUYCHHUS CO CTOPOHBI
JIPYI'UMX Y4aCTHUKOB M PECYPCHBIE OTPAaHUYCHUS;

—  MEHATh U YAEP/KUBATh Pa3HbIE NIO3ULIMHU B II03HABATEIILHON JIEATEIbHOCTH.

3. KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe el cTBHA
BbinyckHUK HayunTCs:

—  OCYILECTBJIATH JIEJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3pOCIbIMU (KaK BHYTPHU
o0pa3oBaTeNbHON OpraHU3alliy, TaK U 3a €€ MpeeiaMu), OAOUPaTh MAPTHEPOB IS IEIOBOH KOMMYHUKAIIH
UCXOJS U3 COOOpaKeHUM pe3yabTaTUBHOCTH B3aUMO/JICHCTBHS, a HE JINYHBIX CUMIIATU;

—  IIPU OCYILECTBJICHHH I'PYMNIOBON pabOThI ObITH KaK PYKOBOAUTEIEM, TaK M WIEHOM KOMaHJbI B Pa3HbIX
poJisx (reHeparop UAeH, KpUTHK, UCTIOTHUTENb, BHICTYAIOUINH, SKCIEPT U T.11.);

—  KOOpPAMHHPOBATh U BBIMOJHATH PabOTy B YCIOBHUSIX PEaIbHOTO, BUPTYaIbHOTO U KOMOWHHPOBAHHOTO
B3aHUMOJICHCTBHS;

—  Pa3BEpHYTO, JOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM aJIeKBATHBIX (YCTHBIX U
MMHCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOHQUIMKTOT€HHbIE CUTyallUM U NpPeNoTBpaniaTh KOH(MIMKTHI JO MUX aKTUBHOH (asbl,
BBICTPaMBAaTh JIEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIINIO, U30€rasi JMYHOCTHBIX OLICHOUYHBIX CYXKJICHUI.

IIpenmeTHble pe3yabTaThl:
ba30Bblil YPOBEHb

Inemenmovl meopuu MHONCECHE U MAMEMAMUYUECKOIL 10ZUKU
Buinycknux nayuumces:

— pacro3HaBaTh KOHKPETHbBIE MPUMEPHI OOIMIMX MOHATUI MO XapaKTEPHBIM MTPU3HAKAM, BBITIOJIHATD
JIEUCTBUSA B COOTBETCTBUU C ONPEACIICHUEM U MPOCTEUIUMHU CBOMCTBAMH MOHSATUIA, KOHKPETU3UPOBATH
puMepaMu OOIIHE MOHSTHSL.

— omnepupoBaTh Ha 0a30BOM YpOBHE NOHSTHUSAMH: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOKECTBA,
MOJMHOKECTBO, TIepecevyeHre U 00beIMHEHUE MHOKECTB, YMCIIOBbIE MHOKECTBA HA KOOPAWHATHOM
MPsIMOM, OTPE30K, UHTEPBAJ;

— omnepupoBaTh Ha 0230BOM YpOBHE NOHSATUSMU: YTBEPKACHHUE, OTPUIIAHUE YTBEPKACHUS, UCTUHHBIC U
JIO’KHBIE YTBEPKIACHMUSI, IPUUMHA, CIIEACTBHE, YACTHBII Ccllydail 00IIero yrBepkKaeHus, KOHTPIPUMED;

— HaxoJUTh NepecedeHrne u 00beAMHEHNE IBYX MHOXKECTB, ITPE/ICTABICHHBIX IpaUUecKu Ha YUCIOBOU
MPSAMOIf;

— CTPOUTH HA YUCJIOBOW MPSAMOM NOJIMHOKECTBO YHCIOBOTO MHOKECTBA, 3aJAHHOE IMPOCTEHILINMHU
YCIIOBUSIMU;

— pacmo3HaBaTh JIOKHBIE YTBEPKICHHUS, OIIMOKH B PACCYKICHUSAX, B TOM YHCIIE C UCIIOJIb30BAHUEM
KOHTPIPUMEPOB.
B noeceonesnotl srcuznu u npu uzyueHuu opyaux npeomemos:

— HCHOJIb30BaTh YHCIOBbIE MHOXKECTBA 0ObEMHEHHUE JIBYX MHOXKECTB, IIPEACTaBICHHBIX IPpauiecKu Ha
YUCIIOBOU NPSAMOMU;

— CTPOHMTBH HA YUCJIOBOU MPSAMOM IOJIMHOXKECTBO YHCIOBOIO MHOKECTBA, 3aJaHHOE IIPOCTEHILINMU
YCIIOBUSAMU;

— pacro3HaBaTh JIOXKHbBIE YTBEP)KICHUS, OIIUOKH B PACCYXICHUAX, B TOM YHCJIE C UCIIOJIb30BaHHEM
KOHTPIIPUMEPOB.

Bbll’lyCKHUK NOJIYHUM BO3MONCHOCHb HAYHUUMCAL.
— 3HaThb ONPCACIICHUC MOHATUA, YMETb NOSACHATH €0 CMBICII, YMETb UCIIOJIB30BATh MOHATUC U CTO
CBOMCTBaA IIpu MpOBCACHNUN paCCYH(I[eHHﬁ, PpCHICHUH 3a/1a4.
— OIICPUPOBATH MOHATUAMHU: KOHCYHOC MHOKCCTBO, 3JICMCHT MHOKCCTBA IIOJMHOXKCCTBO, IICPCCCUCHUC U
06’LC,Z[I/IHCHI/IC MHOKECTB, YMCJIOBBIC MHOXXCCTBA Ha KOOpHHHaTHOf/'I HpHMOﬁ, OTPE30K, UHTCPBAJI,



MOJIyUHTEPBAJI, IPOMEKYTOK C BHIKOJIOTOW TOUYKOM, Tpaduueckoe mpeacTaBIeHnE MHOXKECTB Ha
KOOPJMHATHOM MJIOCKOCTH;

— ONIepUpOBaTh MOHATUSAMH: YTBEP)KICHNUE, OTPHULIAHIE YTBEPKICHUS, HICTUHHBIC U JIOKHBIC YTBEP)KICHUS,
MPUYMHA, CJICACTBUE, YACTHBIN CITydail 00IIEero yrBep kKIeHHsI, KOHTPIpUMED;

— MPOBEPSTH NPUHAAICKHOCTD 3JIEMEHTa MHOKECTBY;

— HaXOJUTh IepeceyeHne U 00beIMHEHUE MHOKECTB, B TOM YHCJIE MPEICTABICHHBIX Tpa@UuECKH Ha
YHUCJIOBOU NPSMOM M HAa KOOPAMHATHOM INIOCKOCTH;

— TPOBOJUTH JI0Ka3aTeIbHBIC PACCYKICHUS i 000CHOBAHUS UICTUHHOCTH YTBEPIKICHHIA.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux npeomemos.

— HCIIOJIb30BaTh YHCJIOBBIC MHOXXCCTBA Ha KOOpI[I/IHaTHOﬁ HpHMOﬁ Hn Ha KOOpIIPIHB.THOfI IJIOCKOCTH JJIsA
OnmrcCaHus PCAJIbHBIX IMPOUCCCOB U ﬂBJICHI/If/'I;

— IIPOBOJUTH JOKA3aTEJIbHBIE PACCYKACHHS B CUTYaLUAX II0BCEIHEBHOW KNU3HU, IIPU PEILICHUM 3a1a4 U3
JIPYTUX IPEAMETOB

Yucna u eviparxcenusn
Buvinycknux nayuumcs:

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMU: LIEJIOE YUCIIO, JETUMOCTh YHCel, 0OBIKHOBEHHAs! JpO0b,
JecsITHYHas Apo0Ob, palMOHAIBHOE YHCIIO, TPUOIMKEHHOE 3HAYCHHIE YUCIIA, YaCTh, JIOJISI, OTHOIICHHE,
MIPOIICHT, MOBBIIICHNE U MOHWKECHHUE Ha 33JaHHOE YHCIIO TIPOIEHTOB, MACIITAa0;

— OIepUpoOBaTh Ha 0A30BOM YPOBHE NOHATHSAMH: JOTapru(M YKCIia, TPUTOHOMETPUIECKAst OKPYKHOCTD,
rpaaycHas Mepa yria, BeIMIiHa yria, 3aJJaHHOTO TOYKOW Ha TPUTOHOMETPUICCKOW OKPYKHOCTH, CHHYC,
KOCHHYC, TAHT'€HC ¥ KOTAHT'CHC YTJIOB, IMEIOIIUX MTPOU3BOJILHYIO BEJINIHHY;

—  BBINOJHATH apU(PMETHICCKHUE JCHCTBUS C IEIBIMU B PAIMOHATLHBIMU YHCIIAMH;

—  BBITNIOJIHSTH HECIIOXKHBIE MPEOOPA30BAHMS YHCIOBBIX BRIPAKEHHN, COJCPIKAIINX CTEIICHH YHCE, JTHO0
KOPHH U3 YuCe, MO0 Jorapru(mpl ducer,

— CpaBHHBATH PAIlMOHAIBHBIC YHCIIA MEXIY COOOI;

— OIICHMBATh M CPABHUBATH C PAIIMOHAILHBIMH YMCIIAMH 3HAYCHHUS IISITBIX CTEIICHEH Yncell, KOpHEeH
HATYpaJIbHOM CTENIECHH W3 YHCEI, JIOTapU(PMOB YMCEI B MMPOCTHIX CIyYasX;

— M300pakaTh TOYKAMHU Ha YUCIOBOH MPSIMOH IIE€JIbIC M PAIlMOHAIbHBIC YHUCIIA,

— W300pakaTh TOYKAMH Ha YUCIIOBOH MPSMOU IIeIbIe CTETICHU YUCell, KOPHH HATYPAIBHOHN CTENICHH U3 YHuCell,
norapuMbl YUCEN B IPOCTHIX CITyJasiX;

—  BBINIOJIHATH HECIIOXKHBIE MPEOOPA30BAHMS LENIBIX M JPOOHO-pAIIMOHATEHBIX OYKBEHHBIX BBIPAYKEHHIA;

— BBIpaXaTh B IMPOCTEHIINX CIIydasX U3 PaBEHCTBA OJHY IIEPEMEHHYIO Yepe3 APYrue;

—  BBIYHCIIATH B IPOCTHIX CIyYasiX 3HAUCHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHUM, OCYIIECTBIISIS
HE00XO0IMMbIE TIOJICTAHOBKH M IIPeoOpa3oBaHus;

— HM300pakaTh CXEMAaTUYECKU yroJl, BEIMUYMHA KOTOPOTO BhIpPAKEHA B TPaIycax;

— OIICHMBATh 3HAKU CHHYCA, KOCHHYCA, TAHI'€HCA, KOTAHI'€HCA KOHKPETHBIX YIIIOB.

B nosceonesnotl scuznu u npu uzyuenuu opy2ux yueOHvlx npeomemoas:

—  BBIMNOJIHATH BBIYUCIICHUS MIPU PEIICHUH 3a/1a4 MPAKTUYECKOTO XapaKTepa;
—  BBINOJHSTH MPAKTUYECKHE PACUETHI C UCIIOIB30BaHUEM TPU HEOOXOAMMOCTH CIPABOYHBIX MAaTEPHATIOB U
BBIUHCIIUTENBHBIX YCTPOUCTB;
— COOTHOCHUTH peaibHbIE BETHUNHBI, XaPAKTEPUCTUKH 0OBEKTOB OKPYKAIOIIET0 MUPA C UX KOHKPETHBIMH
YHMCJIOBBIMH 3HAUCHUSIMU;
— HCIOJb30BaTh METOAbI OKPYTJICHHUS, TPUOIMKEHHS U IPUKHUIKH MPU PEIICHUH MPAKTUIECKHUX 3a7a4
MOBCEIHEBHOM KM3HHU
Buinycknux nonyuum 603mMo4#cHOCMb HAYYUMBCA
— CB000HO OTIEPUPOBATH MOHITHIMH: IIETI0€ YUCIIO, ETUMOCTh YMCeN, 0OBIKHOBEHHAS IPOOb,
JecsiTUYHasi APoOb, parMOHAIBHOE YUCIIO, MPUOIMKEHHOE 3HAYSHHUE YHUCIIa, YaCTh, JI0JIA,
OTHOIIIEHHE, TIPOIICHT, TOBBIIICHHE U TIOHIKEHUE HA 33/IaHHOE YUCIIO MPOIIEHTOB, MacIITal;
— IPUBOJAUTH IPUMEPHI YUCEN C 3aJaHHBIMU CBOMCTBAMU JIEJIIMMOCTH;



OTIEPHPOBATH MOHATHAMU: JIOTApU(PM YHCIIa, TPUTOHOMETPUYECKask OKPYKHOCTh, paJiiaHHast U TpaycHast
Mepa yriia, BeJIMYuHa yria, 3aJJaHHOTO TOYKOH Ha TPUTOHOMETPUUYECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TAHI'CHC XU KOTAHI'CHC YIJIOB, UMCHOIUX NPOU3BOJIbHYIO BEJIMYHUHY, YUCJIA € U TT;

BBIIIOJIHATH apI/I(bMeTI/I‘-ICCKI/Ie ﬂeﬁCTBHH, COoUCTas YCTHBIC U TMCbMCHHBIC IIPUCMBI, ITIPUMCHAA IPHU
HGO6XOZ[I/IMOCTI/I BbIYUCIIMTCIIBHBIC YCTPOﬁCTBa;

HaxXOJUThb 3HAUYCHUA KOPHA HaTypaHBHOﬁ CTCIICHH, CTCIICHU C PAlIMOHAJIbHBIM ITIOKA3aTCJICM, HOFapI/I(bMa,
HCI0JIb3YS IIPU HEOOXOIMMOCTH BBIYMCIUTENIbHBIE YCTPOIICTBA;

I10JIb30BATHCS] OLIEHKOW U IIPUKUJIKOW ITPU IIPAKTUYECKUX pacyeTax;

MIPOBOJIUTH 110 M3BECTHBIM ()OpMYJIaM U MpaBUIIaM MpeoOpa3zoBaHus OYKBEHHBIX BBIPAKCHUH,
BKJTIOYAOIIUX CTETIEHHU, KOPHHU, JIOTApU()MBI U TPUTOHOMETPUIECKUE (PYHKIIHH;

HaXO0IUTh 3HAYCHUA YN CIIOBBIX U 6YKB€HHI)IX BI)Ipa)KCHI/If/'I, OCYIICCTBJIAA HCO6XOI[I/IMI)I€ IIOACTAaHOBKHU 1
npeoOpazoBaHus;

n300paxaTh CXeMaTHUECKU yroJl, BEJIMYMHA KOTOPOrO BhIpaXke€Ha B rpajlycax WM paJuaHax;
WCI0JIb30BATh MIPU PEIICHUU 3a7a4 TaOJIMYHbIE 3HAUE€HUSI TPUTOHOMETPUUYECKUX (PYHKIUH YIIIOB;
BBITIOJTHATH TIEPEBO/I BEJIMYUHBI YTJIA U3 pauaHHON MEPHI B TPATyCHYIO U 00OpaTHO.

B nosceonesnoii sorccuznu u npu uzyuenuu oOpyeux yueoHvix npeomemos:

BBITIOJIHATH ACUCTBUS C YMCIOBBIMU JAHHBIMHU IIPU PEIICHHUH 33/1a4 IIPAKTUYECKOT0 XapaKkTepa U 3a4ad U3
pa3IMYHbIX 00JaCTel 3HAHUM, UCTIOJIb3Ysl MPU HEOOXOAMMOCTH CIPAaBOYHbIE MAaTEPUAIIBI U
BBIYUCIIUTENBHBIE YCTPOMCTBA;

OLICHUBATh, CPAaBHUBATh U UCIIOJIb30BATH IIPU PEIIEHUN MMPAKTHYECKHUX 33]1a4 YACIOBBIE 3HAYEHUS
peaJIbHBIX BETUYHNH, KOHKPETHBIE YHCIIOBBIE XapaKTEPUCTUKN OOBEKTOB OKPYXKAIOLIEr0 MUpa

Ypaenenus u nepasencmea
Buinyckuux nayuumes:

PeraTh JMHEHHbBIE YpaBHEHUS M HEPABEHCTBA, KBAJAPATHBIC YPABHEHUS,

pemaTh Jorapudmudeckue ypasuenus suaa log a (bx + ¢) = d u mpocreiitme HepaBeHcTBa Buaa 10g a X < d;
pelaTh oKa3aTenbHbIe ypaBHEHNS, BUAa a”*°= d (rme d MOXHO TIPeCTaBUTh B BUJIE CTEIICHH C
OCHOBaHMEM a) U MpocTeiine HepaBeHcTBa Buaa a8 < d  (rae d MOXKHO MpeICcTaBUTh B BUJIE CTEIIEHH C
OCHOBAHHEM 4);.

[PUBOIUTH HECKOJILKO IPUMEPOB KOPHEN IPOCTENIEr0 TPUTOHOMETPHYECKOTO YPaBHEHHsI BUIA: Sin X = 4,
cos X =a, tgx =a, Ctg X = a, rae a — TabJIMYHOE 3HAYEHHE COOTBETCTBYIOIIEN TPUTOHOMETPHUECKOM

byHKINHA.

B noeceonesnotl scuznu u npu usyuenuu opy2ux npeomemos:

— COCTaBIISITh M pEIIaTh yPaBHEHUS U CUCTEMbI YPAaBHEHUI MTPH PEIICHUN HECIIOKHBIX MPAKTHUYECKUX
3a1a4

Buinycknux nonyuum 603mM0MCHOCMb HAYHUMBCA

Pemats panmonanbpHbie, MOKa3aTeNbHbIE U JorapudMudeckie YpaBHEHHUS U HEPaBEHCTBA, MPOCTEHITe

UppalMOHANIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHH S, HEPABEHCTBA U UX CHUCTEMBI,

WCIIOJIb30BATh METO/Ibl PEIIEHUS] YPAaBHEHU: IPUBEICHHUE K BUlY «IIPOU3BEICHUE PABHO HYIIIO» WU

«YaCTHOE PaBHO HYIIO», 3aMEHA MTEPEMEHHBIX;

WCIIOJIb30BATh METOJ MHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB;

UCIO0JIb30BaTh TpadUyecKuil MeTO A TSl MPUOIMKEHHOTO PEIICHUs] YpaBHEHHU 1 HEPABEHCTB;

M300paxaTh Ha TPUTOHOMETPHUECKON OKPYKHOCTH MHOKECTBO PEIICHHUH MPOCTEUITNX

TPUTOHOMETPUYECKUX YpaBHEHUIN 1 HEPABEHCTB;

BBITIOJTHATH OTOOP KOpHEH YpaBHEHH WU PEIICHUI HEPABEHCTB B COOTBETCTBUU C IOTIOTHUTEIEHBIMU

YCIOBUSIMU U OTPAaHUYCHUSIMH.

B noeceonesnotl sxcuznu u npu uzyueHuu opyaux y4eOHsvix npeomemos:

COCTaBIISAITh U peIIaTh YPAaBHEHUs, CUCTEMbI YpaBHEHHI 1 HEPaBEHCTBA MPH PEIICHUU 3a/1a4 IPYTUX
y4eOHBIX MPEAMETOB;



— HCIOJIb30BaTh YPAaBHEHMS U HEPABEHCTBA VI IIOCTPOCHUS U UCCIECAO0BAHUS IPOCTEUIINX MATEMATUYECKUX
MOJIEJIEN peabHbIX CUTYALM WIK IIPUKIIAHBIX 33/a4;

— YMETb MHTEPIPETUPOBATH ITOJYYCHHBIN IIPU PEIICHUN YPABHEHUS, HEPABEHCTBA UIIM CUCTEMBI pE3yJIbTaT,
OLICHMBATh €r0 IIPABION01001E B KOHTEKCTE 33JaHHOM peaylbHOM CUTYalluH WU IPUKIAAHON 3aaun

Dyukyuu

Buinycknux naywumes.

— OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHSIMU: 3aBUCUMOCTb BEJIMYMH, (DYHKIIMSI, apTyMEHT U 3HAaYEHUE
¢byHKIMHU, 00JIACTh ONPEIEICHUSI 1 MHOKECTBO 3HaUCHHUH (PyHKIIMH, TpapuK 3aBUCHMOCTH, Tpaduk
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAacTaHUE HA YMCIIOBOM IIPOMEXKYTKE,
yOBIBaHHE Ha YMCIOBOM IPOMEXKYTKE, HauOOJIbIIIee M HAUMEHbIIIEe 3HaYeHUE (PYHKIIMK HA YUCIIOBOM
MIPOMEXYTKE, Iepuoauueckas pyHKIus, NEPUOL;

— OIepupoBaTh Ha 0a30BOM ypOBHE NOHATUSAMU: IIpsiMasi U 0OpaTHasi MPONOPLUOHAIBHOCTH JIMHEHHAs,
KBaJIpaTUyHasi, JorapudMuyeckas 1 nokasareabHas GyHKINH, TPUTOHOMETpUYECKUE QYHKIINH;

— pacno3HaBaTh IpadUKy IEMEHTAPHBIX (PYHKIUN: TPSIMON M 0OpaTHOM MPONOPLHUOHAIBHOCTH, TMHEHHOI,
KBaJIpaTUYHOM, JJorapu(pMHUUECKOl U MOKa3aTeabHOU (QYHKIMI, TPUTOHOMETPUYECKUX (PYHKIIMIA;

— COOTHOCHUTH Ipa(MKu 3JIEMEHTapHbIX QYHKIUI: IpsAMOIl 1 00paTHON MPONMOPLUOHATILHOCTH, JIMHEHHOM,
KBaJIpaTUYHOM, JJorapupMHUEcCKOl U MoKa3aTeabHOU (QYHKIMM, TPUTOHOMETPUUECKUX PYHKIHM C
(dbopmMynamMu, KOTOPHIMUA OHH 3aJ1aHBI;

— HaxoJuTh N0 rpaduky npuOIMKEHHO 3HAUEeHUS (PYHKIIMH B 3aJJaHHBIX TOUKAX;

— ompeaensaTh 1no rpaduky cBoicTBa GYHKIUH (HYJIU, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, PO MEXKYTKU
MOHOTOHHOCTH, HaUOOJIbIIINE U HAUMEHbBIIINE 3HAYECHUS U T.I1.);

— CTPOMTb 3CKU3 rpaduka PyHKINHU, yIOBIETBOPSIONIECH MPUBEACHHOMY HA00OPY yCI0BUH (TPOMEKYTKH
BO3pacTaHusi / yObIBaHUs, 3HaYeHUE QYHKIIMH B 33IaHHOM TOYKE, TOYKH SKCTPEMYMOB H T.II.).

B nosceonesnoii sorcuznu u npu uzyuenuu Opy2ux npeomemos.

—  OMpEeneNATh NO rpaduKaM CBOWCTBA PEATBHBIX MPOIIECCOB M 3aBUCUMOCTEH (HanOOJIbIINe M HAUMEHBIIINE
3HAYEHHS, IPOMEKYTKH BO3PACTaHUS M YOBIBAHMUS, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.11.);

— HHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUYECKON CUTyalluu
BuinyckHux nonyyum 03mModCHOCHb HAYHUMbCA!

— OmnepupoBaTh NOHATHAMH: 3aBUCUMOCTh BEJIMUUH, QYHKINSA, ApTyMEHT U 3Ha4eHue (QyHKIMH, 00JIacTh
OTIpEIeTICHUS] U MHOXKECTBO 3HaYCHUH (DyHKIMH, TpaduK 3aBUCUMOCTH, Tpaduk GYHKIMHU, HYIH QYHKINH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM IIPOMEKYTKE, YObIBaHHE HA YHCIOBOM
POMEXYTKe, HanOoJIbIIee U HauMeHbIIIee 3HauYeHNne (QyHKIUHM Ha YUCIOBOM MPOMEXKYTKE, IEPUOINIECKast
(bYHKIMSA, IEPHOA, YETHAS U HedeTHas QyHKIUHY;

— OINEepUpOBATH MOHATUSAMHU: TIPsMast U 00paTHasi IPOIIOPIMOHAIBHOCT, JIMHEHHAS, KBaJpaTH4Hasl,
norapudmMuueckas u nokasaTeabHas QYHKIUHU, TPUTOHOMETpUYEeCKUe (QPyHKINH;

—  OIpeneNsaTh 3HaueHHE (PYHKIUH 110 3HAYCHUIO apryMEHTa IPH PA3IMYHbBIX CII0co0ax 3a1aHus QyHKIUH;

—  CTpPOUTH 'paUKy U3yYEHHBIX (YHKIIHIA;

— OMNHUCHIBATh MO rpaduKy M B MPOCTEHIMX CiTydasx Mo (popMysie NOBEJCHUE U CBOICTBA (PYHKIMH, HAXOIUTH
1o rpaduky GyHKIUH HAaHOOJbIINE U HAUMEHBILNE 3HAUCHHUS;

— CTpOUTb 3CKHU3 rpaduka QyHKINHU, YIOBICTBOPSIOLIEH NpUBEICHHOMY HA0OpY YCIOBHM (IPOMEKYTKH
BO3pacTaHus1/yObIBaHUs, 3HaUeHUE (QYHKIIMM B 3aJaHHOM TOUKE, TOUKU SIKCTPEMYMOB, aCUMITOTHI, HYJIH
GYHKIMA U T.11.);

— pewaTh ypaBHEHMs, IPOCTEUIINE CUCTEMbl YPaBHEHUH, HUCIIOJIB3Ys CBOMCTBA (DYHKIUI U UX rPpadUKOB.

B noeceonesnotl sxcuznu u npu uzyueHuu opyaux y4eOHsvix npeomemos:

— OIpCaCIATh IO Fpa(bI/IKaM " UCIIOJIB30BAaTh JIA PCHICHUSA NPUKIIAAHBIX 3a1a4 CBOMCTBA PCAIbHBIX
IponeccoB u 3aBHCHUMOCTEH (HaI/I6OJ'IBIJ_II/Ie U HAMMCHBIIINEC 3HAUYCHUS, IPOMCIKYTKU BO3pACTAHUA U
y6LIBaHI/I${ (I)yHKI_II/II/I, MPOMECIKYTKH 3HAKOTIOCTOSHCTBA, ACUMIITOTHI, ICPHUOA U T.H.);

— HHTCpHPCTUPOBATH CBOMCTBA B KOHTEKCTE KOHerTHOﬁ HpaKTquCKOﬁ CUTyalluun;

— OIpCaCIATh IO Fpa(bI/IKaM HpOCTGfIH.IHC XapaKTCPUCTUKHU ICPUOJUICCKUX MTPOLICCCOB B 6I/IOJIOFI/II/I,
O9KOHOMMUKE, MY3BIKC, paIUOCBA3U U JP. (aMHJ’II/ITy,Z[a, nepuon u T.H.)



JJIeMEeHThl MaTEeMaTHYeCKOI0 aHAJIU3a
Buinycknuk nayuumcs:

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: IPOM3BOAHAS (DYHKIMH B TOUKE, KacaTelbHas K TpapuKy
(byHKIMH, TPOU3BOHASA QYHKINY;

—  ONIpeAeTATh 3HAYCHHE POU3BOTHON (QYHKIIMH B TOUKE MO M300paXKEHUIO KacaTeIbHOU K rpaduky,
IIPOBEACHHON B 3TOM TOUKE;

— pemaTh HECJIOXKHBIC 33a7]a4l Ha TPUMEHEHHE CBSI3U MEKIY MMPOMEKYTKAMH MOHOTOHHOCTH M TOYKAMH
SKCTpeMyMa (QYHKIIUH, C OJTHOW CTOPOHBI, M TPOMEKYTKAMHU 3HAKOTIOCTOSIHCTBA U HYJISIMU TIPOM3BOTHOM
9TON (YHKITUH — C IPYTOH.

B nosceonesnoti sorccuznu u npu uzyuenuu opyeux npeomemos.

— TOJIB3YSACH TpadHKaMH, CPABHUBATH CKOPOCTH BO3pAaCTaHMs (POCTa, MOBBIICHUS, YBEIIMYCHUS U T.11.) WIH
CKOpOCTH YObIBaHMSI (MTaICHUS, CHI)KEHUS, yMEHBIICHHUS U T.11.) BEIMYUH B PEATBHBIX IPOIIECCaX;

— COOTHOCHUTbH I'pa)MKH PEANbHBIX MPOIIECCOB U 3aBUCUMOCTEN C UX ONMCAHUSIMH, BKIIOYAIOITIMH
XapaKTEPUCTUKHN CKOPOCTU N3MEHEHHUs (ObICTPBIM POCT, MJIaBHOE MOHM)KEHUE U T.I1.);

— HCHOJB30BaTh TPapHKH peaTbHBIX MPOIECCOB IS PEIICHHS HECIIOKHBIX MPUKITATHBIX 33]1a4, B TOM YHCIIE
ompezenss 1o rpaguKy CKOpoCTh X0/a rnpoiiecca

Buinycknux nonyuum 603moxicHoCmb HAYYUMbCSL:

— OmnepupoBaTh MOHATHIMU: TIPOU3BOIHAS (DYHKIIMU B TOUKE, KacaTelbHas K rpaduky QyHKIHH,
MPOU3BOIHAS (QYHKIINH;

—  BBIYHCISTH IPOU3BOIHYIO OJTHOWIEHA, MHOTOWIEHA, KBAIPATHOTO KOPHS, IPOU3BOAHYIO CYMMBI (DYHKITHH;

—  BBIYHCIATH IPOU3BOTHBIC JIEMEHTAPHBIX (DYHKIMI 1 MX KOMOWHAIMN, HCIIONIB3YS CIIPaBOYHBIC
MaTepHalIbI;

— HCCIEeNI0BaTh B MPOCTEHIINX ciydasx pyHKIUKA HA MOHOTOHHOCTb, HAXOAUTh HAaUOOJbIINE U HAUMEHBIIIHNE
3HaueHUs! QYHKLIUNA, CTPOUTH rpadMKi MHOTOUJICHOB U IPOCTEHIINX pallMOHAIbHBIX PYHKIUHN C
MCI0JIb30BAHMEM alllapaTa MaTeMaTUYeCKOro aHaIHu3a.

B nosceonesnoii scuznu u npu uzyuenuu opyeux yueOHvix npeomemos:

pemarh MpUKIaJHble 3a1a4i U3 OMOJIOTUH, GU3UKH, XMMHH, SKOHOMUKH U APYTUX MIPEIMETOB, CBS3aHHBIE C
HCCIIEIOBAaHUEM XapaKTEPUCTHUK pealbHBIX MPOIECCOB, HAXOKICHUEM HaUOOJIBIINX U HAUMEHbBIIUX
3HaYeHUH, CKOPOCTU U YCKOPEHHUS U T.I1.;

MHTEPIPETUPOBATH MOTYYCHHBIE PE3yJIbTaThI

Cmamucmuka u meopus eepo;tmnocmeﬁ, JocuKa u Komﬁuuamopuka

Buinycknux nayuumces:

— OmnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMHU OIMCATEIbHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpeaHee apupmeTHyecKoe, MeIuaHa, HauboJbIllee U HaUMEHbIIIee 3HAaUEeHUS;

— onepupoBaTh Ha 0A30BOM YpOBHE MOHATHSIMU: YaCTOTA U BEPOSITHOCTb COOBITHS, CITydaliHbIN BBIOOD,
OIIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

—  BBIYUCIIATH BEPOSTHOCTH COOBITUI Ha OCHOBE I10JICUETa YKCIIa UCXO0B.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

— OLCHHUBATDL U CPAaBHUBATH B ITPOCTHIX CIIYyHAAX BEPOATHOCTU COOBITHI B peaHBHOP’I KHU3HU,

— UYHUTaTb, CONIOCTABJIATH, CPABHUBATH, HHTCPIIPETUPOBATDH B MPOCTHIX ClIydasAaX PCaJIbHLIC JJAHHBIC,
MpEACTAaBJICHHBIC B BUJIC Ta6J'II/II_I, Auarpamm, l"pa(bI/IKOB

Bbll’lyCKHZ/lK noy4unt 603MONHCHOCNb HAYUUMBbCA:!

— HmMmeTh MpEACTAaBJICHHUEC O JUCKPCTHLIX U HCIIPCPBIBHBIX CHy‘-I&fIHLIX BCIIMYMHAX U PACHPCACICHUAX, O
HC3aBUCUMOCTH CJIy‘IaI\/'IHBIX BCINYHH,

— HUMCTb MIPEACTABJIICHHUEC O MATEMATUYCCKOM OKHJAaHUU U OUCTICPCUU CHy‘I&ﬁHHX BCINYHH,

— HMCTb MIPEACTABJIICHUEC O HOPMAJILHOM pAaClpCACICHUU U TPpUMEPAaX HOPMAJIbHO PAaCHIPCACICHHBIX
CHy‘IaI‘;IHblx BEJINYMH,

— TOHHMMAThb CYTh 3aKOHaA OOJIBIIIMX YKCEIT U BI:IGOpO‘-IHOFO MCTOda U3MCPCHUS BGpOSITHOCTGfI;



— HMETH [IPEICTABICHUE 00 YCIOBHOM BEPOSITHOCTH U O MOJIHON BEPOATHOCTH, IPUMEHSTH UX B PEIICHUN
3aza4;

— HMMETb [IPEACTABJICHUE O BAKHBIX YACTHBIX BUJIaX PACIPEACICHUM U IPUMEHATh UX B PEIICHUM 3a1a4;

— HUMETb [IPEACTABIICHUE O KOPPEIALMH CIIyd4alHbIX BEJIMYHH, O JIMHEWHON PErPECCUN.

B noeceonesnoii scusHu u npu u3yueHuu Opy2ux npeomenos:

—  BBIYUCIISITH WM OLIEHUBATh BEPOSITHOCTU COOBITUI B PEaIbHOM KU3HU;

—  BBIOMpPATh NOIXOIAIINE METOIBI IPEICTABICHUS 1 00paOOTKH TaHHBIX;

— yMETh peuIaTh HECJIOKHBIE 33/1a41 HA TIPUMEHEHHUE 3aKOHA OOJIBIINX YUCEI B COIIHOJIOTHUH, CTPAXOBAHUH,
3/paBOOXpaHEHUH, 0OecrieYeHH 0€30I1aCHOCTH HACEIEHUSI B UPE3BbIUaiHbIX CUTYaIUIX

Texcmoevie 3a0auu
Buinycknux nayuumes:

— Pemarp HecOXHBIE TEKCTOBBIE 3a/1a41 PA3HBIX THIIOB;

— aHAJIM3HMPOBATH YCIOBHE 3aJ1a4H, IIPH HEOOXOAMMOCTH CTPOUTH JIISI €€ PEIICHUSI MATEMaTHYECKYIO MO/IEIb;

— TOHHMMATh M UCTIOJIB30BATh JIJIs PEIISHHsI 3a1a9i HH()OPMAITIIO, TPEICTABICHHYIO B BI/IE TEKCTOBOU H
CHMBOJIBHOH 3amnCcH, CXeM, TaOJHIl, TuarpamMm, TpadukoB, pUCYHKOB;

— JIeiCTBOBATH 110 AITOPUTMY, COJIEPKAIIEMYCS B YCIOBUH 3a/1a9H;

— HCIOJB30BATh JIOTUYECKHUE PACCYKICHUS TIPHU PEIICHUH 3a/1a9H;

— paboTaTh ¢ U30BITOUYHBIMU YCIOBHUSIMHU, BbIOMpas n3 Bcel nH(GOpMalny, TaHHbIe, HEOOXOAUMBbIE IS
peleHws 3a/1a9H;

—  OCYILECTBJIATH HECIOXKHBIN TIepeOop BO3MOKHBIX PEIICHUH, BEIONPAst U3 HUX ONTUMAIILHOE TT0 KPUTEPHSIM,
chopMyIUPOBAaHHBIM B YCIOBUH;

— aHAJIM3HUPOBATH M HHTEPIPETHUPOBATH TIOJTYUYCHHBIC PEIICHNS B KOHTEKCTE YCIOBHSI 33/1a4H, BHIOUPATh
pelIeHus, He TPOTUBOPEYALUE KOHTEKCTY;

— pemiath 33/1a4 Ha pacyeT CTOMMOCTH MOKYIOK, YCIYT, MOE3/I0K U T.II.;

— pemiaTh HECJOXKHBIE 3a]]a4l, CBA3aHHbIE C JOJIEBBIM YUYAaCTHEM BO BIIAJICHUH (QUPMOM, IPEAIPUITHEM,
HEJBU)KHUMOCTBIO;

— pemiathb 3a/1a4M Ha MPOCTHIE MPOLIEHTHI (CUCTEMBI CKUI0K, KOMUCCHH) U Ha BHIYMCIIEHUE CJIOKHBIX
MIPOLIEHTOB B PA3JIMYHBIX CXEMaX BKJIA/I0B, KPEAUTOB U UIIOTEK;

— pemiath NpakTUYeCcKHe 3aJa4u, TPEOYIOIINEe NCII0Ib30BAHMS OTPULIATENBHBIX YHCEI: Ha OMpeIeIeHHe
TEeMIIepaTyphl, Ha OMpe/iesieHUE TIOJ0KEHUS Ha BpeMeHHOU OCH (710 Halllel 3pbI U [OCIie), Ha JBIKEHUE
JIEHEKHBIX CPECTB (MPUX0]1/PacXo1), Ha ONPECIICHHE TITyONHBI/BBICOTHI U T.I1.;

— HCIOJb30BaTh MOHATHE MacuITaba AJisl HAX0XKACHUS PACCTOSHUM U JUIMH Ha KapTax, IjIaHaX MECTHOCTH,
IJIaHaX MOMEUICHUH, BEIKpOWKax, Mpu paboTe Ha KOMIIbIOTEpPE U T.II.

B noeceonesnotl scuznu u npu usyuenuu opyaux npeomemos:

— pelaTh HECJO0XKHbIE IPAKTUYECKHUE 3a]Jau, BOSHUKAIOIINE B CUTYALUsAX [TOBCETHEBHON KU3HU

Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

— Pemarp 3agauun pa3HbIX TUIIOB, B TOM YHMCJIE 33a4H MTOBBILIEHHONW TPYIHOCTH;

— BbIOMpATh ONTUMAJIBHBIA METO/1 PELICHNUS 331a4H, PaCCMaTPUBasi pa3IMyHbIe METOIbI;

— CTPOMTH MOJEIb PEUICHUS 3a/1a4M, IPOBOJUTH TOKA3aTENIbHbBIE PACCYXKACHMUS,

— pemaThb 3a/1a4u, TpeOyrolue nepedbopa BapuaHTOB, MPOBEPKH YCIOBUMN, BBIOOpA ONTUMAIBHOTO PE3YNbTaTa;

— aHAJIW3MPOBATH M HHTEPIPETUPOBATH PE3YJbTAThl B KOHTEKCTE YCIOBHS 3a/1auu, BBIOMpATh PELICHUs, He
IIPOTUBOPEYAIINE KOHTEKCTY;

— MEepeBOAMTH MPU PEIICHUH 3a]1aui HHPOPMALIUIO U3 OAHOM (GOPMBI B IPYT'yI0, UCTIOIb3YS NPU
HEO0XOAMMOCTHU CXEMBbI, TaOIUIbl, IpaduKH, TUarpaMMsl;

B noeceonesnoii srcusnu u npu usyuenuu Opyeux npeomemos:

— pefluaThb MPAKTUYCCKUC 3ala4U U 3ala4U U3 APYIrux nmpeamMeToB

I'eomempus

Buinyckuux nayuumes:

— OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHAMU: TOUKA, MPsAMasi, INIOCKOCTh B MPOCTPAHCTBE,
MapaJUIEIbHOCTD U NEPIEHAUKYIIPHOCTD IPSIMBIX U IUIOCKOCTEH;



— pacro3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPaHHHUKOB (TIpU3Ma, MUPaMUAa, MPsIMOYTOJIbHBIN Mapajuieienune],
Ky0);

— n300pakaTh U3y4aeMble (GUTYpPHI OT PYKU U C IPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

— JenaTh (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BU CBEPXY, COOKY,
CHU3Y,

— HW3BJIEKaTh HH(OPMAIIHIO O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax
U PUCYHKAX;

— TIpHUMEHATH TeopeMy lludaropa npu BEIYMCICHUH HIEMEHTOB CTEPEOMETPUIECKUX PuUryp;

— HaXOJUTh 0OBEMBI U IUIONIAIM IOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB C TPUMEHEHHEM (OpMYIT;

— pacno3HaBaTh OCHOBHBIE BU/IbI TEJ BpalleHUsl (KOHYC, LIHJIMHAP, chepa u 11ap);

— HaXOJUTh 0OBEMBI U TUIOMIAIM TOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB | TEJI BPALICHHS C
MpUMEHEHUEM (POPMYIIL.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

— COOTHOCHTH a0CTPAKTHBIE TEOMETPUIECKUE TIOHATHS U (PaKThI C pEATbHBIMU )KU3HEHHBIMU 00BbEKTaMH H
CUTYallUsIMU;

— HCHOJH30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (DUTYD JUIS peHICHHUS TUTIOBBIX 3a/1a4
MIPaKTUYECKOTO CO/AEP KAHMUS;

— COOTHOCHUTbH IUIOIIAJN MIOBEPXHOCTEH Te 0OAMHAKOBOM (POPMBI Pa3IMUYHOTO pa3Mepa;

— COOTHOCHUTH OOBEMBI COCY/IOB OJIMHAKOBOM (POPMBI Pa3IMUHOTO pa3Mepa;

— oleHuBath GopMy MPaBUIHHOIO MHOTOTPAaHHHKA MOCTIE CIUJIOB, CPE30B U T.I. (ONMPEAEATh KOJIUYECTBO
BEpIIMH, pedep U rpaHell MOTy4eHHBIX MHOTOTPAaHHUKOB)

Buinyckuux nonyuum 603mMoxicHOCmMb HAYYUMBCAL.

— OmnepupoBaTh NOHATUAMU: TOYKA, IPSMasi, INIOCKOCTh B IPOCTPAHCTBE, MAPAIIEIBHOCTD U
NEPIEHANKYISPHOCTD NPSIMBIX U TJIOCKOCTEH;

— NPUMEHSATH JUIsl pellIeHHs 3a]1a4 TeOMeTpUUecKre (PaKThl, €CIIN YCIOBUS IPUMEHEHNUS 331aHbl B IBHOU
(opme;

— pelaTh 3a/la4M Ha HaX0KJIEHHE T€OMETPHUUECKUX BEIMUYHMH 10 00pa3aM WK aIrOPUTMaM;

— genath (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCJIE pUCOBATH BHUJI CBEPXY,
cOOKY, CTPOUTb CEUEHHsI MHOTOIPAaHHHUKOB;

— HW3BJIEKaTh, UHTEPIPETUPOBATH U PE0OPa30BbIBATh MH(POPMALMIO O FE€OMETPUYECKUX (PUTypaX,
IIPEJCTABICHHYIO Ha YepTexkKax;

— IPUMEHATh FreoMeTpudeckue (aKThl AJIs PEICHUs 3a/1a4, B TOM YHCIIE IPEANOIaraloluX HECKOJIbKO I11aroB
peleHus;

— ONMCHIBaTh B3aMMHOE PACIIOJIOKEHHUE IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

— (opmynupoBaTh CBOICTBA U MPU3HAKU QUTYD;

— JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPIKICHHUS;

— BIIaJIeTh CTAHAAPTHOM Ki1accuduKanueil mpoCcTpaHCTBEHHBIX GUryp (TUPaMUIbI, IPU3MBI,
napasJiesIenuIe ibl);

— HaXOJAUTh 0OBEMBI U IIOLIAIM HOBEPXHOCTEH reOMETPUUECKUX TeJl C IPUMEHEHUEM (popMy;

—  BBIYHCIIATH PACCTOSIHUS U YIJIbI B IPOCTPAHCTBE.

B nosceonesnoii sorcuznu u npu uzyuenuu Opyeux npeomemos:

— HCTOJB30BaTh CBOMCTBA T€OMETPUUECKUX (PUTYpP AJIS pelIeHus 3a/1a4 MPAKTUIECKOTO XapakTepa u
3a/1a4 U3 Apyrux obnacrei 3HAaHUN

Bexmopuot u koopounamot 6 npocmpancmee

Yuenux nayuumcs:

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUEM JICKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;
HAXOJIUTh KOOPIUHATHI BEPIIUH Ky0a U MPSMOYTOJIBHOTO Hapaylie/ienue1a

Yuenuk nonyuum o3smodcHOCHb HAYYUMbCA:



— OmnepupoBaTh NOHATHAMU JACKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP, MOAY/Ib BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPJAUHATHI BEKTOPA, YTOJl MEXKIY BEKTOPAMHU, CKAJIIPHOE MPOU3BEACHIE BEKTOPOB,
KOJUTMHEAPHbIE BEKTOPHI;

— HAXOJUTh PACCTOSIHUE MEXY ABYMs TOUYKAMH, CYMMY BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI
MEX/ly BEKTOPaMu, CKaJIsIPHOE MPOU3BE/ICHUE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM;

— 3aJlaBaTh IIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHUCTEME KOOPAUHAT;

— pemiath MPOCTEUIIIHE 3a/1a4H BBEACHUEM BEKTOPHOTO Oa3uca
Hcmopusa mamemamuxu
Yuenuk nayuumcs:

— OmnuceIBaTh OT/ACIBbHBIC BBIAAIOIINECS PE3YAbTATHI, TOJyUYEHHBIE B X0JI€ PA3BUTHS MaTeMaTUKH KaK HAYKH;

— 3HATh MPUMEPHl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B CBSI3U C OTEUECTBEHHON U BCEMUPHOM
HCTOPUEN;

MMOHUMATh POJIb MaTeMaTHKH B pa3BuTun Poccun
Yuenuk nonyuum 603moorcHocms HAyuumbcsL:
— IlpencraBnsTh BKJIAJ BELAAIOIIMXCS MATEMAaTUKOB B PA3BUTHE MAaTEMaTUKU U UHBIX HayYHBIX 00JIacTeil;
MMOHUMATh POJIb MaTeMAaTUKH B pa3BuTun Poccun
Memoowvl mamemamuku

Yuenuk nayuumcs:

— IlpumeHsATh U3BECTHBIE METOIBI MIPU PEIICHUH CTaHIAPTHBIX MaTEMAaTUYECKUX 33]1a4;

— 3aMedarh U XapaKTepHu30BaTh MaTEMATHUYECKHE 3aKOHOMEPHOCTH B OKPYKAIOIICH NeHCTBUTEIHHOCTH,

MIPUBOJUTH IPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIC, B TOM YHCIIE XapaKTEPHUIYIOIIUX KPACOTY

Y COBEPIIICHCTBO OKPYKAIOIIETO MUPa U TIPOU3BEACHUI UCKYCCTBA

Yuenuk nonyuum 603mMoxcHOCMb HAYUUMBCAL:

— Hcnonbs30BaTh OCHOBHBIE METOIBI IOKA3aTEIbCTBA, MPOBOJAUTH JI0KA3aTEIHCTBO M BHITIOJIHSTh
OIIPOBEPIKEHUE;

— TNPUMEHATH OCHOBHBIE METObI PEIICHHUSI MAaTEeMaTHYECKHUX 3a4aY;

— Ha OCHOBE MaTeMaTHYECKHX 3aKOHOMEPHOCTEHN B MPUPOJE XapaKTEPU30BATh KPACOTY U COBEPIIEHCTBO
OKPY)KaIoLIEero MUpa U MPOU3BEICHUIN UCKYCCTBA;

— MPUMEHATH NPOCTEUIINE TPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TTPH
pELIEHNN MaTeMaTUYECKUX 3a7a4

COJAEPKAHUME ITIPEJMETA MATEMATHKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A, TEOMETPUA

OcHoBHasi 0a30Basi mporpamMma
Anre0pa n HayajIa aHAJIN3A

HOBTOpeHI/IC. Pemenue 3a1a4 ¢ MCOJIb30BaHUEM CBOMCTB UMCEJI U CHCTEM CUUCJICHUA, JCIIMMOCTH, ,I[OHeﬁ n
qaCTeﬁ, IIPpOLICHTOB, Moz[yneﬁ qucen. Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM CBOMCTB CTENICHEH B KOpHeﬁ,
MHOI'OYJICHOB, HpeO6paSOBaHHﬁ MHOI'O4YJICHOB U ,I[pO6HO'paI_II/IOHaJ'IBHBIX BLIpa)KeHHfI.

Pemenune 3a1a4 ¢ HCOOIb30BaHUEM rpanyCHoﬁ MCPBI yTiia. MOI[YJ'IB YHCjla U €r0 CBOMCTBA.

Pemenue 3ama4d Ha ABHXKEHUE U COBMCCTHYIO pa60Ty C IOMOIIBIO TUHEWHBIX U KBaJApaTHBIX ypaBHCHI/Iﬁ Hu Uux
cucteM. PelieHne 3a1a4 ¢ IIOMOIIBIO YHCIIOBBIX HEPaAaBCHCTB U CUCTEM HEPABCHCTB C OJIHOM nepeMeHHoﬁ, C
MMPUMCHCHUCM I/I306pa)KeHI/ISI YUCJIOBBIX IPOMCIKYTKOB.

Permienue 3a1a4 ¢ UCMOJIb30BaHUEM YUCIOBBIX (GYHKIUI 1 uX rpadukos. Vcnonbp3oBanue cBOCTB U rpadukoB

JIMHEHHBIX M KBAJPATUIHBIX (BYHKIIMI, 0OpaTHOH MpoHopHuoHansHOCTH U GyHKimE Y = v X . Ipaduueckoe

peuicHue ypaBHCHI/Iﬁ " HCPABCHCTB.



TpI/IFOHOMCTpI/I‘-ICCKaSI OKPYKHOCTD, paduaHHaﬂ mepa yeua. CI/IHYC, KOCHUHYC, TAHI'CHC, KOMAH2EeHC

MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPHUECKOE TOXKICCTBO U CIICACTBUS U3 HETO. SHAYCHUS
5 T T T T
TpuroHoMerpuueckux Gpynkuumii aus yrnos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,E, E pan). @opmynv

CILOJCEHUS MPUSOHOMEMPULECKUX PYHKYUU, POpMYIbl npUeederUs, (popmyivl 080UHO20 apeyMeHma.

Hynu pyHKIMHI, TPOMEKYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTh. Hanboutbliee n HanMeHbIee 3HaYCHUE
¢bynkuuu. [Tepuogmueckue Gpyakmunu. YeTHOCTD M HEUETHOCTD GYHKUUN. CrodicHble (yHKYUU.

Tpuronomerpuueckue GyHKIuu Y =C0SX, Y =SiN X, Y = tgX . @yukyusa y = ctgx . CeoiicTBa 1 rpaduKu

TPUTOHOMETPUYECKUX (PYHKIIHI.

ApKKOCHHYC, apKCUHYC, apKTaHI€HC uucia. Apkkomanzenc yucaa. IIpocTeiniie TpPUroHOMETpUYECKHE
ypaBHeHUs. PelleHne TpuroHoMeTpuIeCKUX ypaBHEHUM.

OO6paTHble TpUroHOMEeTpHUUecKre (GYHKIMH, UX CBOWCTBA U rpaduku. Pemenne npocteimmx
TPUTOHOMETPUYECKHUX HEPABEHCTB.

CreneHb ¢ IeMCTBUTENBHBIM NTOKA3aTEIEM, CBOMCTBA cTeneHu. [IpocTeline nokazaTeabHbIe
ypaBHEHUs U HepaBeHCTBa. [lokazarenbHas QyHKIMS U €€ CBOMCTBA U rpaduK.

Jlorapudm uuncia, cBoiicta orapudma. Jlecaruunsiit torapudm. Yucno e. Hamypanvruiii noeapugm.
[IpeobpazoBanue orapuPmMudecKkux BeIpaxeHuil. Jlorapupmudeckrne ypaBHEHUSI 1 HEPABEHCTBA.
Jlorapudmuaeckas GyHKIUS U €€ CBOMCTBA U rpaduK.

CrenenHas GyHKIUA U €€ CBOMCTBA U rpaduk. ppanroHanbHbIe ypaBHEHHUS.
MeTo1 HHTEpPBAJIOB JUIsl pEllIeHNs HEPABEHCTB.

[IpeoGpaszoBanust rpaguKoB PYHKIUN: CABUT BJIOJIb KOOPIUHATHBIX OCEH, PACTSHKEHUE U CKATHE,
OTpa)keHHE OTHOCUTENILHO KOOPAWHATHBIX ocell. [ paduueckue MeTo bl pelieHus: ypaBHEHUI 1 HEPaBEHCTB.
Pemenue ypaBHeHU U HEPABEHCTB, COJIEPKAIINX IIEPEMEHHYIO 110 3HAKOM MOYJIS.

Cucrembl IOKa3aTeabHbIX, JOTAPUPMUUECKUX U UPPALUOHAIBHBIX ypaBHEeHUI. CUCTEMBI
MOKa3aTeIbHbIX, JOrapu(MUUECKUX HEPABEHCTB.

Bsaumno o6patnsie pynkuun. ['paduku B3auMHO 00paTHBIX PYHKIUH.
YpaBHEHHUsI, CUCTEMbI YpPaBHEHUH C MapaMeTPOM.

[TpousBonnas ¢pynkuuu B Touke. Kacarenvnas k rpaduky ¢ynkiun. ['eomerpuueckuii u puzndeckuit
cMbIcT pou3BoAHOM. [IpousBoaHbIe snemMenTapHbiX GpyHkuuii. [IpaBuna nuddepenunpoBaHus.

BTOpaH IMpou3BoaHas1, €€ FeOMeTpI/I‘leCKI/Iﬁ 151 (I)HSH‘ICCKHﬁ CMBICIJI.

[TonsiTue o HenpepbIBHBIX GYHKIUAX. TOUYKHM 3KcTpeMyMa (MakcuMyMa U MUHMMYMa). MccnenoBanue
3JIEMEHTapHbBIX (YHKLUH Ha TOUKU IKCTpeMyMa, HauOoJIblliee 1 HAUMEHbIIIee 3HAYeHHUE C TOMOIIBIO
npou3BoaHOM. [locTpoenue rpagukoB GyHKIUI ¢ TOMOIIBIO TPOU3BOIHBIX. [IpMeHeHne Tpou3BOIHON TpU
pELIEeHNH 3aay.

ITepBooOpa3nas. [lepBooOpa3Hbie aneMeHTapHbIX GyHKIUH. [1nommane KpuBoIMHEHOM Tpaneuuu.
®opmyna Herorona-JleitOnuma. OnpeneneHnblil nHTEerpai. Beruucienue miomasnei miockux Gpuryp u
00BEMOB TeJI BpallleHHUs C IOMOIIbIO HHTErpaa.



I'eomerpus

[ToBTOpenue. Perenue 3a1a4 ¢ NpUMEHEHUEM CBOICTB (pUTYp Ha MIIOCKOCTH. 3a7a4yl Ha JOKa3aTeIbCTBO U
IIOCTPOCHUE KOHTpIpUMEpPOB. Mcnonp30Banue B 3a1a4ax NPOCTEUIINX JIOTUYECKUX ITpaBuil. Pemenue 3ana4 ¢
MCIOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIECHUH B MPSIMOYTOJIBHBIX TPEYrOJbHUKAX, (DaKTOB,
CBA3aHHBIX C YCTLIPCXYI'OJIbHUKAMU. Pemenne 3a4a4 C UCIIOJIb30BaHHUCM (l)aKTOB, CBA3aHHBIX C OKPYKHOCTSAMM.
Pemenne 3ana4y Ha U3MEpeHUs Ha INIOCKOCTH, BBIYMCIICHUE JJIUH U IIIOMaAeh. Pemenne 3a1a4 ¢ nOMOIIbIO
BCKTOPOB 1 KOOpAHUHAT.

Harnsmaas crepeomerpusi. Durypsl U ux nzoopaxenus (Kyo, nmupamuaa, mpusma). OCHOBHBIC TOHSTHS
CTEpEOMETpUHU U UX cBoiicTBa. CeueHus Kyda u TeTpaszpa.

TO'—IKa, npsamas 1 rmjiI0CKOCTb B IPOCTPAHCTBC, AKCHOMBI CTCPCOMETPHUH U CIICACTBUA U3 HUX. Bzanmnoe
PacIoJIOKEHUE MPSAMBIX U IUIOCKOCTEN B MPOCTpAaHCTBE. [lapaiebHOCTh NPSMBIX U IUNIOCKOCTEN B
npocrpaHcTse. M300paxeHne npocTedmnx NpoCTPaHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

PaccTostHus mexxy Gpurypamu B poCTPaHCTBE.
VYrubl B npoctpaHcTBe. [lepneHuKyISpHOCT MPSAMBIX U IIIOCKOCTEM.

[Ipoekuust purypsl Ha MIOCKOCTh. [Ipu3Haky NepreHAUKYISIPHOCTH NPSMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE.
TeopeMa o0 Tpex nepHeHIUuKyIsIpax.

Mpuororpanauku. [Tapannenenumnen. CoiicTBa NpsMOyroiapHOTo mapasuienenumnena. Teopema [Tudaropa B
npoctpanctee. [Ipusma u nupamuaa. [lpaBunpHas nupamuia u npaBuibHas npusma. [Ipsmas nupamua.
DneMeHTHI IPU3Mbl U TUPAMUJIBL.

Tena BpameHus: TUIMHIP, KOHYC, cdepa u map. OCHOBHbIE CBONCTBA MPSAMOT0 KPYrOBOIO HUIHHIPA,
MPsIMOTO KpyroBoro konyca. M3o0pakeHue Ten BpaleHus: Ha MI0CKOCTH.

[IpencraBienue 006 yceueHHOM KOHYCe, Ce4eHHs KOHYyca (MapajuieIbHOe OCHOBAHUIO U MPOXOsilee
Yyepes BepIINHY), CeUeHHsI IUINHApa (MapajiesIbHO U MEPIeHIUKYIIPHO OCH), ceueHus apa. PazBepTka
HWIMHPA U KOHYCA.

[IpocTeiimue kKOMOWHAIIMKA MHOTOI'PAaHHUKOB U TEJI BpAIleHUS MEX Ty OO0, BhrunciieHue 31eMeHToB
MIPOCTPAHCTBEHHBIX (UTYp (pedpa, THaroHaJIu, yriIbl).

IInomann IMOBCPXHOCTHU HpaBHHBHOﬁ IMUpaMuibl 1 HpﬂMOfI IIPU3MBEI. IInomans MMOBCPXHOCTH IIPAMOI'O
KpYroBoro nujimHAapa, npsaMoro KpyroBoro KoHyca v 1miapa.

[Tonsitre 06 o6beMe. OO6BEM TUPAMUIBI U KOHYCA, MPU3MBI U HUIHHApa. O0beM mapa.

[Tonpo6HbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTY MIIOMIASIMU IOBEPXHOCTEN U 00beMaMu
OoI0OHEBIX TEIL.

Z[BI/I)KCHI/ISI B IIPOCTPAaHCTBEC! HapaHHeJ'IBHHﬁ IEPEHOC, HCHTPAJIbHAsA CUMMETPUA, CUMMETPUA
OTHOCHUTCIIbHO INIOCKOCTH, ITOBOPOT. CBoilicTBa JIBHOKCHUI. HpI/IMeHeHI/Ie JBYDKEHUHN IIpu pCUICHUU 3a1a4.

Bekropbl 1 koopauHATHI B TpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOPA HA YHCJIIO, YTOJI
MeX ]y BekTopamu. KosmnHeapHble 1 KOMILIaHApHbBIE BEKTOPbI. CKaIIpHOE MPOU3BEICHHE BEKTOPOB. Teopema
0 Pa3JIOKEHUM BEKTOPA 10 TPEM HEKOMILTaHAPHBIM BekTopaM. CKalsipHOE IPOU3BEICHUE BEKTOPOB B
KoopauHaTax. [I[pyMeHeHre BEKTOPOB MPH PEIICHUH 33]1au Ha HAXOXKJICHUE PACCTOSHUM, JUTHH, TUTOIAACH U
00BEMOB.



VYpaBHeHHE MJIOCKOCTU B IIPOCTPAHCTBE. YpaBHEHHE cephl B pocTpaHcTBe. Dopmyna s
BBIYUCIICHUS PACCTOSHUS MEK1y TOUKAMU B IIPOCTPAHCTBE.

BCPOHTHOCTL u craTucTHKa. Padora ¢ JAaHHBIMH

IToBTopenue. Pemenue 3a1ad Ha Tabnn4HOE U rpaguyeckoe MpecTaBIeHHe JaHHbIX. Mcronbp30BaHne CBOMCTB
Y XapaKTEePUCTHK YHCIOBBIX HAOOPOB: CPEIHHUX, HAMOOJIBIIETO U HANMEHBIIIETO 3HAYCHHSI, pPa3Maxa,
nucriepcuu. Pemenne 3aa4 Ha onpeiesieHue YacTOThl M BEPOSATHOCTH COOBITHI. Brruncienne BeposTHOCTEN B
OTIBITAaX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH UCX01aMU. Perienne 3a1a4 ¢ mpuMeHeHneM KOMOMHATOPUKH.
Pemienue 3a1a4 Ha BBIYHMCIICHUE BEPOSITHOCTEH HE3aBHCUMBIX COOBITHIA, TPUMEHEHUE (DOPMYITBI CIIOKEHUS
BeposiTHOCTEN. Pemenue 3a1a4 ¢ npumMeHeHreM quarpamm Oisiepa, iepeBa BeposiTHOCTEH, GOpMYITb
beprymu.

YcnoBHas BeposaTHOCTS. [IpaBrito yMHOkeHuUs BeposiTHOCTEN. DopMysa OJHON BEPOSITHOCTH.

JIuckpeTHbIe CilydaiiHble BEJIMYMHBI U pacnpeaeneHus. He3aBucruMele cirydaiiHble BeIMUUHBL. Pacnipenenenue
CYMMBI U IIPOU3BE/ICHHS HE3aBUCUMBIX CIIy4alHBIX BEJIUYHH.

MaremaTnyeckoe OKUAaHUE U TUCTIEPCHS CIIy4YalHON BETUYMHBIL. MaTeMaTH4ecKkoe 0KUIaHUE U TUCTIEPCUS
CYMMBI CITy4ailHBIX BEJIMYMH. [ eoMeTprueckoe pacnpeaeneHne. bBuHoMHalbHOE pacipeiesIeHUE U €ro
CBOMCTBA.

HenpepriBHbIe citydaiinbie BenurHbL. [[OHATHE O TIIOTHOCTH BEPOATHOCTU. PaBHOMEpHOE pactipeesieHue.
[TokazarenpHOE pacnpezeseHe, ero napaMeTphl.

[TonsTue o HopMmanbHOM pactpeneneHuu. [Tapamerpsl HOpManbHOTO pacnpenesneHus. [IpuMepsl cirydaHbIX
BEJIMYMH, IO JTYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPELIHOCTh U3MEPEHHH, POCT YEJIOBEKa).

Hepasencto UebOnimena. Teopema bepuynu. 3akon 60bmmx yucen. BeIOOpoUYHBI METO H3MEPEHUS
BeposiTHOCTeH. Pob 3akoHa GONBIIMX YKceN B HayKe, IPUPOJIe U 00IIeCTBe.

KoBapuanus nByx ciydaiinbix BenuuuH. [lonstue o koapduimente koppensun. CoBMeCTHbIE HAOMIOIEHUS
NBYX CIIy4allHbIX BeJIHMYHH. BEIOOpOUHBINH KOAPGDUIIUEHT KOPPEISIUH.

TEMATHYECKOE IINTAHUPOBAHUE MATEMATHKA 10 KJIACC

Ne KoJ-
ypoKa Ha3Banue Tembl (pa3aesia) BO
4acoB

MOAYJb «AJITEBPA 1 HAYAJIA MATEMATHUHYECKOI'O AHAJIN3A»
(4 yaca B Hepeano) Mo YMK MLS. IlparyceBuya

1 BBenenue 39
2 [lenbie uncna 10
3 MHoOrou4ieHsbI 12
4 Oyukusa. OCHOBHbIE IOHATUS 16
5 Kopens, crenens, norapudm 18
6 Tpuronomerpus 27
7 [Ipenen mocnenoBaTeIbLHOCTH 8
8 [ToBTOpEHNE 6




Hroro 136
MOAYJIb «'EOMETPUS»
(2 yaca B Heneswo) no YMK A.B. Iloropesnosa
1 N36panHbIe BOITPOCHI TUTAHUMETPUN 12
2 AKCHOMBI CTEPEOMETPHUH U UX IPOCTEUILNE CIEACTBUS 4
3 [TapannenbHOCTh NPSMBIX U TUIOCKOCTEH 9
4 [lepneHIuKyIApHOCTD NMPSAMBIX U MJIOCKOCTEN 15
5 JlekapTOBBI KOOPAMHATHI U BEKTOPHI 4
6 MHororpaHHHKH 18
7 [ToBTOpEHME 6
Hroro 68
TEMATHUYECKOE INTAHUPOBAHUE MATEMATHKA 11 KJIACC
Ne Kou-
Ha3Banue TeMbl (pa3aesia) BO
ypoka yacoB
MOAYJIb «<AJITEBPA 1 HAYAJIA MATEMATHUUYECKOI'O AHAJIN3A»
(4 yaca B Hegeao) no YMK M.SL. IlparyceBnua
1 IIpenen u HenpepbIBHOCTH (DYHKIIMH 9
2 [IpousBoiHas u €€ NpUMEeHEeHUsI 22
3 OmnpenenéHHbIi HHTETpa 10
4 KowmmnekcHsie uncna 12
5 DNIeMEHTHI TEOPUH BEPOSITHOCTEH 14
6 VYpaBHEHUs 1 HEPABEHCTBA 50
7 IToBTOpEeHME 19
Hroro 136
MOAYJIb «'EOMETPUS»
(2 yaca B Heesno) no YMK A.B. IloropesnoBa
1 Tena Bpamenus 10
2 OO6beMbI MHOTOTPAHHUKOB 8
3 OO6BEMBI 1 TIOBEPXHOCTH TEJ BPAIICHUS 9
4 JlexkapTOBbI KOOPAWHATHI U BEKTOPHI B IPOCTPAHCTBE 13
5 [ToBTOpEHME 28
Hroro 68
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