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IHosicHuTEIBbHAA 3aNIMCKA.

Pabouas nporpamma yue6Horo npenmera «Marematuka» s 10-11 knaccos pazpaborana
B COOTBETCTBUU C HOPMATUBHO-TIIPABOBBIMH JOKYMEHTaAMHU:
-DenepanbHBIN TOCY1apCTBEHHBIH 00pa30BaTEeNbHBIN CTAaHAAPT CPETHETo 001Iero 00pa3oBaHUs
-IIpumepnas obpazoBaTenbHas MporpaMMa CpeiHero o0uiero 00pa3oBaHus 1Mo MaTeMaTHKe
-OcHoBHass ~ oOpas3oBaresibHasi mOporpaMMa cpegHero  obmero  obpasoBanus MKOVY
«JlanmatoBckass COLL Ne3»
- Ilporpamma mo anrebpe u reomerpun aBtopa bypmuctpoBoit T.A k yueOHuky s 10-
1 1knmaccoB o6meobpazoBatenbHOM 1Kokl aBTopoB LA, AnumoB u ap., k yueOHuKky g 10-
1 1kmaccoB o6meoOpa3oBaTensHOM mKoibl aBTopoB JI.C ATanacsiH u ap.

Bo3MoxHBI 00CTOSITENIbCTBA, KOI/IAa YacTh MPOrpaMMbl OYIET peau30BBIBATHCA C
UCIMOJIb30BAaHUEM TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH.

IliianupyemMble pe3yabTaThl 0CBOCHUS Y4eOHOro npeamera «MaremaTuka .
IlnanupyemMble JJHYHOCTHBIE pPe3yJbTaThbl ocBoeHusi OOIT
JInuHoCcTHBIE pe3ynbTaThl B chepe OTHOLIEHHH, 00ydaromuxcs Kk cede, K CBOEMY 3[0pOBbBIO, K
MO3HAHUIO CeOs:
OpUEHTalus OOydYalIMXCAd Ha JOCTHKEHHE JIMYHOTO CYACThs, PEATH3AII0 TTO3UTHBHBIX
KU3HEHHBIX TEPCIEKTUB, WHHUIIMATUBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
JUIHOCTHOMY CaMOOTIPEICIICHUIO, CIOCOOHOCTh CTAaBUTH IIEJTH M CTPOUTH KH3HEHHBIE TUTAHBL;
TOTOBHOCTh M CIOCOOHOCTH 00€CTIeYnTh ce0e U CBOUM OMM3KUM JOCTOMHYIO JKU3HB B TPOIECCe
CaMOCTOATEIIbHOM, TBOPYECKON U OTBETCTBEHHOH JEATENBHOCTH;
TOTOBHOCTh W CHOCOOHOCTh OOy4aromuxcs K OTCTAaMBAaHUIO JIMYHOTO JOCTOUHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CITIOCOOHOCTH BBIPaOAThIBaTh COOCTBEHHYIO TMO3HUIIHIO TIO
OTHOIIICHUIO K OOIIECTBEHHO-TMOTUTHUYECKUM COOBITHSM MPOIUIOrO W HACTOSIIEr0 Ha OCHOBE
OCO3HaHMS, ¥ OCMBICIICHHUSI UCTOPUH, TyXOBHBIX IIEHHOCTEN U JOCTHIKEHUI HAIIEH CTPaHBbI;
TOTOBHOCTh UM CIIOCOOHOCTh OOYYalOIIUXCS K CAaMOPa3BUTHIO W CAMOBOCIHTAHUIO B
COOTBETCTBUHM C OOIINEUYETOBEUYCCKUMHU IIEHHOCTSAMH W HJCIaMH TPaXJAHCKOTO OOIIEeCTBa,
MOTPEOHOCTH B PU3NYECKOM CAMOCOBEPIIICHCTBOBAHUH, 3aHITHSIX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeSTETbHOCTHIO;
MPUHATHE M peanu3alusi IIEHHOCTeH 370pOBOro M 0E€30mMacHOro o0pasza KH3HH, OepexHoe,
OTBETCTBEHHOE ¥  KOMIIETEHTHOE OTHOIIEHHWEe K COOCTBEHHOMY  (u3nyeckoMmy ©
MICUXOJIOTUYECKOMY 3/I0POBbIO;
HETPUSATHE BPEIHBIX MIPUBBIUEK: KYPEHHUS, YITOTPEOIEHHUS aTKOT0JIsl, HAPKOTHKOB.
JInuHOCTHBIE pe3yJbTaThl B chepe OTHOLICHHWH, o0ydarommuxcss K Poccunm kak k Poaune
(OTeuyecTBY):
poccuiickas HIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUHUCKONH WACHTUYHOCTH B
MOJIMKYJBTYPHOM COIIMYME€, YYBCTBO TMPUYACTHOCTH K HMCTOPUKO-KYJIBTYPHOW OOIIHOCTH
poccuiickoro Hapojaa u cyarbe Poccun, maTpuoTusm, rOTOBHOCTh K CiTykeHHI0 OTeYecTBy, €ro
3aIluTe;
yBaXEHUE K CBOEMY HapoOjy, YyBCTBO OTBETCTBEHHOCTH Imepes PoauHoil, ropaoctu 3a cBoit
Kpaii, cBOI0 PoauHy, mpoIuioe u HaCTOsIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxxeHue K
roCy/IapCTBEHHBIM CUMBoOJIaM (rep0, diar, THMH);
dhopMHpOBaHHE YBaXKEHUS K PYCCKOMY S3BIKY KaK TOCYJIapCTBEHHOMY s3bIKy Poccuiickoit
Odenepanyu, SBISIONIEMYCS OCHOBOM POCCHUHCKOW HWICHTHMYHOCTH U TJIABHBIM (PAKTOPOM
HAI[MOHAJIBHOTO CaMOOIIPEIECICHHUS;
BOCIIHTAHUE YBAXKCHHS K KYJIbTYpe, S3bIKaM, TPATUIUAM U 00bIYasiM HAPOJIOB, MTPOKUBAIOIINX B
Poccuiickoit denepanym.
JINYHOCTHBIE pe3yabTaThl B c(pepe OTHOLIEHUIT 00y4alOIIUXCH K 3aKOHY, FOCYAApPCTBY U K
rPaskKIAHCKOMY 00IIIeCTBY:



I'PaX1aHCTBEHHOCTD, IPaXKAAHCKasl MO3HUINA aKTUBHOIO U OTBETCTBEHHOI'O WJIEHA POCCHICKOTrO
o011ecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE IIpaBa M 00S3aHHOCTH, YBaXKAIOLIETO 3aKOH U
IIPABOIIOPAIOK, OCO3HaHHO IIPUHUMAIOILETO TpaJULMOHHbIE HallMOHAJIbHBIE u
oO1nieyenoBeyecKue TyMaHUCTUYECKUE M JIEMOKPAaTUYECKHE LIEHHOCTH, TOTOBOTO K YYacTHIO B
00I1IeCTBEHHOM JKHU3HU,

MpU3HAHHE HE OTYYXJAAEMOCTH OCHOBHBIX IpaB M CBOOOJ| YeJOBEKa, KOTOpbIE NMPUHAAJIEKAT
KaX/IOMy OT PpOKACHHUS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IpaB M CBOOOJ 6e3
HapylIeHUs IpaB, U CBOOOJ JPYruX JHI, FOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE IIpaBa H
CBOOOJBI YEJIOBEKAa W TIpakJaHMHA COTJAaCHO OOIICNPU3HAHHBIM TMPUHIMIIAM W HOpMam
MEKyHapOJHOTO Mpasa U B cooTBeTcTBUM ¢ KoHcTuTynmein Poccuiickon denepanuu, npaBoBas
U TIOJIUTHYECKAask TPaMOTHOCTH;

MHPOBO33PEHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM
NPAaKTUKH, OCHOBAHHOE Ha JHUalore KyJbTyp, a TakXke pa3iu4yHbIX (OpM OOIIECTBEHHOTO
CO3HaHMS, OCO3HAHNE CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

MHTEpUOpU3alM IIEHHOCTEH JEMOKpAaTMM U COLMAIBHOM COJIMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETyJIMPOBAaHUIO OTHOILIEHUH B TPYIINE WM COLIMAIbHON OpraHu3aluy;
TOTOBHOCTh  OOy4aromuxcs K KOHCTPYKTHBHOMY YyYacTUIO B NPUHATHM  PELICHUH,
3aTparMBaloIIMX UX TpaBa M HUHTEPECHl, B TOM UHUCIE B Pa3iIMyYHBIX (popmax 0OOIIEeCTBEHHOMN
caMOOpraHU3allM, CaMOYIpaBIeHHs, OOIIECTBEHHO 3HAUNMOMN JEATEIbHOCTH;

MIPUBEPKEHHOCTh HUJIEIM MHTEpHALIMOHAIN3MA, APY>KObI, paBEHCTBA, B3aMMOIIOMOLIN HapOJOB;
BOCIIMTAHHUE YBAXXUTEJIBHOTO OTHOLIEHUS K HallUOHAJILHOMY JIOCTOMHCTBY JIIOJIEH, X YyBCTBaM,
PEIUTHO3HBIM YOSXKIEHUSAM;

TOTOBHOCTh  OOYYalOIIUXCS MPOTUBOCTOSATH  WACOJIOTUM  OKCTPEMHU3MA, HAIMOHAIN3MAa,
KceHopoOuu; KOppYyNIUUH; IJUCKPUMHMHALIMKA 110 COLMAJIBHBIM, PEIUTHO3HBIM, PAacOBbIM,
HAIlMOHAJIbHBIM IIPU3HAKAM U IPYTMM HETaTUBHBIM COLIMAJIBHBIM SIBIICHUSIM.

JIMYHOCTHBIE Pe3yJibTAaThl B c(hepe OTHOLIEHH I, 00yUAIOLIUXCS C OKPYKAIIMMHU JIOJAbMU:
HPaBCTBEHHOE CO3HAHHWE M TIOBEJCHHE HAa OCHOBE YCBOEHHUS OOIIEUeIOBEUECKHUX IHEHHOCTEH,
TOJICPAHTHOTO CO3HAHHUS U MOBEIEHUS B IMOJIUKYJIBTYPHOM MHUpE, TOTOBHOCTH U CHOCOOHOCTH
BECTH JUAJIOT C JPYTUMH JIIOJIbMH, IOCTUTAaTh B HEM B3aMMOIIOHMMAHUS, HAXOIUTh OOIIUE IeNTH
U COTPYAHHUYATH I UX TOCTHKEHUS;

NPUHATHE TYMaHUCTHMYECKUX IIEHHOCTEH, OCO3HAHHOE, YBaKUTEIbHOE M J100pOXkenaTeabHOoe
OTHOILIEHUE K APYroMy YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

CIOCOOHOCTh K COMEPEKUBAHUIO U (HOPMUPOBAHHE NMO3UTHBHOTO OTHOLICHHS K JIOASM, B TOM
gycie K JIMIaM C OrpaHMYEHHBIMU BO3MOXKHOCTSMHU 30POBbSi M HHBaIUAAM; OepexHOe,
OTBETCTBEHHOE M KOMIETEHTHOE OTHOLICHHE K (PU3UUYECKOMY U MCHXOJOTHUYECKOMY 3I0POBBIO
JPYTUX JIFOJIeH, YMEHUE OKa3bIBATh MEPBYIO MOMOIIb;

(opMHpOBaHUE BBHIPAKEHHOM B MOBEJAECHUN HPABCTBEHHOW MO3UIMH, B TOM YHCJIE CIIOCOOHOCTH
K CO3HATEJIbHOMY BBIOOPY 100pa, HPaBCTBEHHOI'O CO3HAHUS M MOBEIEHHUS Ha OCHOBE YCBOCHHUS
00I1Ie4eTIOBEYECKNX LEHHOCTeW M HPABCTBEHHBIX YYBCTB (YECTH, J0JTa, CHPaBEIJIUBOCTH,
MUJIOCEPIUS U IPYKETI00U);

pa3BUTHE KOMIIETEHIMI COTPYIHHUYECTBA CO CBEPCTHHKAMM, AETBMU MIIAJIIErO BO3pPACTa,
B3pPOCIABIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-HCCIIeI0OBATEIHCKOMH,
IIPOEKTHOM U IPYTUX BUAAX AECSITEIBHOCTH.

JIn4HOCTHBIE pe3yJbTaThl B c(epe OTHOLIEHHH, 00YyYaIOIIMXCH K OKPYKaKIIEeMy MHUPY,
sKMBOM NPUPOJE, XYA0KECTBEHHOM KYJAbTYype:

MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH, 3HAYUMOCTH
HayKM, TOTOBHOCTb K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHHE JOCTOBEPHOMN
uHpopMalme 0 MepeoBbIX JOCTHKEHUAX U OTKPBITHSX MHPOBOM M OTEUECTBEHHON HayKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HaHUSAX 00 YCTpOoicTBE MUpa 1 OOIIECTBA;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSKEHUH
BCEH JKM3HM, CO3HATEIbHOE OTHOIIEHHE K HENpephIBHOMY OOpPa30BaHUIO KaK YCIOBHIO
yCHenrHo nmpodecCHOHATBHOM U 00IIECTBEHHOM IeATeTbHOCTH;



HKOJIOTHYECKAs! KYJIbTypa, OepexHOe OTHOIIEHUS K POJHOM 3emiie, MPUPOJHBIM OorarcTBam
Poccun u Mupa; moHMMaHU€ BIMSHUSA COLUATbHO-DKOHOMUYECKHX MPOIIECCOB HAa COCTOSIHHE
IIPUPOJHOM M COLMAJIBHOM Cpelbl, OTBETCTBEHHOCTb 3a COCTOSHHE IPHUPOJHBIX PECYPCOB;
YMEHHSI U HaBBIKM Pa3yMHOTO IMPHUPOIONOIb30BAaHUS, HETEPIIUMOE OTHOIIEHUE K JIEHCTBUSM,
MPUHOCAILINM BpeJl SKOJIOTHH; TPUOOPETEHHE OMBITa SKOJIOTO-HATIPABICHHON JeSITeIbHOCTH;
ACTETUYECKOE OTHOILIEHUS K MHUPY, TOTOBHOCTh K 3CTETHYECKOMY OOyCTPOWUCTBY COOCTBEHHOTO
ObITa.

JIMYHOCTHBIE pe3yabTaThl B cpepe OTHOLIEHHH, 00y4aKOIIMXCA K ceMbe W POAUTENSAIM, B
TOM YHCJIe MNOAT0OTOBKA K CeMEHHOM KM3HU:

OTBETCTBEHHOE OTHOILIEHHE K CO3JaHHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEH
CEMEMHOM KU3HH;

MOJIOKUTENIbHBIA 00pa3 CeMbH, POJUTENHCTBA (OTIOBCTBA M MAaTEPUHCTBA), WHTEPUOPU3ALIMS
TPAAUIIMOHHBIX CEMEHHBIX LIEHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cdepe OTHOLIEHMS OOy4yalIUXcsi K TPyAy, B cdepe
COLMATBbHO-I)KOHOMHYECKNX OTHOLICHHUI:

yBa)K€HHE KO BCeM (popMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIlTUTE CBOEH COOCTBEHHOCTH,
OCO3HaHHBIM BBIOOp OyAyiied mnpodeccuu Kak MyTh M CHOCOO peanu3anuu COOCTBEHHBIX
KU3HECHHBIX TUIAHOB;

TOTOBHOCTh O0YYaIOIIUXCsl K TPYZAOBOH Mpo(hecCHOHATBHON eATEIbHOCTH KaK K BO3MOKHOCTH
y4yacTusi B pEIIeHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX, OOIIEHAIMOHAIBHBIX
npobiuewm;

MOTPEOHOCTh TPYAUTHCS, YBAXKEHUE K TPyAy U JIOIAM TPyJa, TPYAOBBIM JTOCTHKEHHSM,
IO0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHE K pa3HbIM BHUAAM TPYJOBOMH
NeSITeNbHOCTH;

TOTOBHOCTh K CaMOOOCIYXHBAaHHIO, BKJIIOYas OOy4eHHE U  BBIIOJHEHHE JIOMALIHHUX
00s13aHHOCTEH.

JIn4HOCTHBIE pe3yJbTaThl B c(epe (PU3HMYECKOr0, ICHUXOJOIMYECKOro, COLMAIBHOIO H
aKaJeMUYeCcKOoro 0J1arono/y4usi 00y4yarmuxcs:

¢du3nueckoe, SMOLUOHATBHO-TICUXOJIOTHYECKOE, COIMaIbHOE Oaronoigydre oOydaroluxcs B
AKHU3HU 00pa30BaTeNIbHOM OpraHU3aliy, ONIyIIeHHE 1eThbMU O€30MMaCHOCTH U TICUXOJIOTUYECKOTO
KoMdopTa, HHPOPMAITHOHHON OE30MTaCHOCTH.

IInanupyemsble MeTanpeaMeTHbie pe3yJabTaThl ocBoennss OOIT

PeryasiTuBHbIe yHUBEpCaJIbHbIE y4eOHbIE 1eiicTBUS

BBIITyCKHHUK CMOKET:

CaMOCTOATENIBHO OINpPENENATh 1NN, 3a/1aBaTh MapaMeTpbl M KPUTEPUH, MO KOTOPBIM MOYKHO
OIPENEIUTh, YTO LI€JIb JOCTUTHYTA;

OLICHMBATh BO3MOXKHBIE€ IIOCJIEACTBUS JOCTH)KEHMS ITOCTaBICHHOM LENM B JEATEIbHOCTH,
COOCTBEHHOW KHM3HHU M KHU3HH OKPYKAIOIIUX JIHOAEH, OCHOBBIBASICh Ha COOOPAKEHUSIX ITHKH U
MOpaJIH;

CTaBUTh M (opMynupoBaTh COOCTBEHHbIE 3aJaud B OOpa30BaTENbHON JAEATEIBHOCTH MU
KU3HEHHBIX CUTYalHsIX;

OLIEHMBATh PECYPChI, B TOM YHCIIE BpeMs M JIpyrHe HeMaTepHalbHblE Pecypchl, HEOOXOAUMBIE
JUTSL TOCTHIKEHUS TTOCTaBICHHOW LIEIIN;

BBIOMPATH MyTh JOCTHKEHHUS 1M, TNIAHUPOBAThH PEIIeHHE MOCTABIEHHBIX 3a7ay, ONTUMHU3UPYS
MaTepHualbHbIE U HEMaTepUaIbHbIE 3aTPATHI;

OpPraHu30BbIBaTh  A(PQGEKTHUBHBI  MOMCK  PECYypCcOB, HEOOXOAMMBIX JJIS  JOCTHIKEHHS
IIOCTaBJICHHOM IICIIH;

COIIOCTABIIATH ITOJIYYEHHBIN PE3yIbTaT AEATEIbHOCTH C IIOCTAaBICHHOM 3apaHee LEIbIO.
Ilo3HaBaTe/bHBbIC YHHMBEPCAJIbHBIC Y4eOHbIE 1eHCTBUSA

BBIITyCKHHUK CMOKET:



UCKaThb M HAXOAWUTh OOOOIIEHHBIE CIOCOOBI pEIIeHUs 3aJady, B TOM YHCIE, OCYLIECTBISATh
pa3BepHYTHI WHOOPMAIMOHHBIM TIONCK M CTaBUTh HAa €ro OCHOBE HOBBIE (yueOHBIE U
MIO03HABATENIbHBIC) 33/1a4H;

KPUTHYECKH OIICHMBATh U MHTEPIPETUPOBATH MHPOPMAIUIO C Pa3HBIX MO3MIMNA, pacro3HaBaTh
1 QUKCUPOBATH MPOTUBOPEUHS B UHPOPMALIMOHHBIX HCTOUYHUKAX;

UCIIONIb30BAaTh  pPAa3lIMYHbIE  MOJIEIbHO-CXEMAaTHUYECKHE  CpEeACTBA Ui IPEACTaBICHHS
CYUIECTBEHHBIX CBSI36M M OTHOLIEHWH, a TakXe NPOTUBOPEYM, BBIABICHHBIX B
MH(GOPMALMOHHBIX HCTOYHUKAX;

HaXOJUTh U IPUBOJUTh KPUTHUECKNE aPTYMEHTHI B OTHOILIEHUU AEUCTBUN U CYXIACHUH IPYroro;
CIOKOWHO M Pa3yMHO OTHOCHUTHCS K KPUTHUYECKHM 3aMEUaHUSIM B OTHOILIEHHUH COOCTBEHHOI'O
CYXJIEHHsI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJAWTH 32 paMKU Yy4yeOHOro TMpeaMeTa M OCYILECTBIATh LEJECHAINPaBICHHbI MOUCK
BO3MOXHOCTEH ISl IUPOKOTO MEPEHOCA CPECTB U CIIOCOOOB JACHCTBUS;

BBICTpAauBaTh WHIMBUAYAIbHYIO O0pa30BaTENIbHYIO TPAEKTOPHIO, YUYUTHIBAS OTPAaHUYEHUS CO
CTOPOHBI IpYT'MX YYaCTHUKOB M PECYPCHBIE OTPAHUUYECHMUS;

MEHSTh U YAEPKUBATh Pa3HbIE MO3UIIUY B TO3HABATENILHOM J1€ATEIbHOCTH.

KoMMmyHnkaTHBHBIC YHHBeEpPcaIbHbIe YueOHbIE el CTBUS

BBIITyCKHHK CMOXKeET:

OCYILECTBIIATh JI€JIOBYI0O KOMMYHHKAIMIO KaK CO CBEPCTHHKaMM, TaK M CO B3pOCIBIMU (Kak
BHYTpU 00Opa3oBaTeIbHOW OpraHM3alllM, TaK M 3a ee MpejesiaMu), MoAOupaTh MapTHEPOB IS
JIeTIOBOM KOMMYHHUKALIUU MCXOJS M3 COOOpaKECHMH pe3ylIbTaTUBHOCTH B3aUMOJICWUCTBUS, a HE
JIMIHBIX CUMIIATHH;

IIPU OCYILIECTBICHUM T'PYIMIOBON pabOThl OBITH KaK pyKOBOJUTENEM, TaK U YWICHOM KOMaHJIbI B
Pa3HBIX poJsIX (TeHepaTop UaeH, KPUTUK, UCTIOTHUTENb, BBICTYMAIOIINN, SKCIEPT U T.1.);
KOOPJMHUPOBATb M  BBHINOJHATE pPabOTy B  YCIOBUSX peabHOrO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aMOJICHCTBYS;

pa3BepHYTO, JOTMYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAHUEM aJIeKBaTHBIX
(YCTHBIX Y MHCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

pacro3HaBaTh KOH(DJIMKTOT€HHBIE CUTYallMd M NPEAOTBpAIlaTh KOHQIMKTBI 0 UX AKTUBHOU
¢da3pl, BeICTpaMBaTh JEJIOBYIO M OOpa30BaTEIbHYIO KOMMYHUKAIIMIO, H30eras JUYHOCTHBIX
OLIEHOYHBIX CYKICHHM.

IInanupyemsie npeamerHsblie pe3yabTathl ocBoeHus OOII aias yueOHoro npeamera
«MaremaTnka» (BKJIOYAs ajJredpy u Ha4ajia MAaTeMAaTHYECKOI0 AaHAJIN3a, TeOMETPHIO)
[IpenmeTrHble pe3ynabTaThl 0a30BOr0 YPOBHSI OpHUEHTHPOBAHBI Ha OOIIYI0 (DYHKIHMOHAIBHYIO
IpPaMOTHOCTb, MTOJTy4eHHE KOMIIETEHTHOCTEH /7S TOBCEITHEBHOM >KU3HU M OOIIEro pa3BUTHA. JTa

rpymIa pe3yabTaToB MpeArnoIaraeT:

IIOHMMAaHHE NIPEIMETA, KIIFOUEBBIX BOIIPOCOB U OCHOBHBIX COCTABIISAIOIIMX JIEMEHTOB U3y4aeMOu
MpeIMETHONW 00JIacTH, 4TO OOECeunBaeTCsl HE 3a CUET 3ay4yMBaHUs ONpPEIEICHUN U MpaBuil, a
MIOCPEJICTBOM MOJICIMPOBAHUS M ITOCTAHOBKH MPOOJIEMHBIX BOIIPOCOB KYJIBTYPHI, XapaKTEePHBIX
JUTsl TaHHOUW TIPEIMETHOM 00J1acTH;

YMEHHE pellaTb OCHOBHBIE MPAKTUYECKUE 33a]a4l, XapAKTEPHBIE JJIS UCIIOJIb30BaHUS METO0B U
MHCTPYMEHTapus JaHHOM NpeaMEeTHON 00nacTu;

OCO3HAaHME paMOK U3y4yaeMoH TMpeaMeTHOH 00jacTH, OrpaHHYEHHOCTH METOJOB U
MHCTPYMEHTOB, TUIIMYHBIX CBSA3E€H C HEKOTOPBHIMU APYTUMHU 007IaCTIMU 3HAHUS.



ba3oBblii ypoBen

b

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Paszpnen I. BelnyCKHUK Hay4YUTCH I11. BbInyCKHUK HOJXYy4YUT
BO3MO’KHOCTh HAYYUTHCS
Hean J11s MCTIONIb30BaHMSI B TOBCETHEBHOM JKU3HU U | /15 pazeumus Muluiienus,
OCBOEHMHSA o0ecreyeHns BO3SMOXHOCTH YCIIEITHOTO UCNONIL308AHUSA 8
npeaMera MIPOJIOJKEHUS 00pa30BaHUs 110 NOBCEOHEBHOU HCUSHU U
CHEIHATLHOCTSIM, HE CBS3aHHBIM C obecneuenus: B03MONCHOCTU
MPHUKJIATHBIM HUCIIOJIb30BAHUEM MaTEMAaTHKHU YCREeuwH020 NPOOOJIHCEHUS
0bpazosanus no
CneyuanrbHOCmsM, He
CBA3AHHBIM C NPUKTIAOHBIM
UCNnobL308aHUeM
mMamemamuxu
TpeboBaHusi K pe3yJibTaTam
dnemenmut - -Onepupoeamv’ nonsmusmu:
meopuu OnepupoBaTh | KOHEYHOe MHONCECMB0, dile-
MHOMHCECME Ha 0a30BOM MeHM MHOHCecmed, NOOMHO-
u ypoBHe' Jrcecmaeo, nepeceuerue u
Mamemamuy MOHSITUSMU: 00vbeOuHenUe MHOHCEeCms, Yu-
ecKou KOHEYHOE Cl108ble MHOJHCECMBa HA KOOP-
Jl0cuKu MHO>KECTBO, OUHAMHOU NPAMOU, OMPE3OK,
AIIEMEHT UHmMepea, NoIYUHMepaal,
MHO>KECTBA, NPOMEHCYMOK C 8bIKOIOMOU
HOJMHOXECTB | mouKou, epaguieckoe npeo-
0, cmaeieHue MHOJMCecms Ha
MIEPECEUCHHUE | KOOPOUHAMHOU NIOCKOCTU,
u -0nepuposamv NOHAMUIMU:
o0BeIMHEHUE | ymeepoicoenue, ompuyanue
MHO>KECTB, YMBepIHCOeHUsl, UCIUHHbLE U
YHCIIOBBIC JIOJICHbLE YMBEPIHCOEHUsL, NPU-
MHO’KECTBA Ha | YuHa, cledcmeue, Yacmubulii
KOOPJIMHATHO | ciyuail oouje2o ymeepaicoe-
1 IpsAMOW, HUsl, KOHmpnpumep,
OTpPE30K, -npoeepsimsb NPUHAONEN’C-
UHTEPBAJ; HOCMb dJIeMeHma MHO Ce-
-ONepUpOBATh | CM8Y;
Ha 0a30BOM -Haxoo0umu nepecevenue u
YpOBHE 00BeouHenue MHOMCeCms,
TTOHSITHSIMH MoM yucie npeocmasieHHbIX
VTBEPXKACHUE, | epaghuyecKku Ha YUCLO80U Npsi-
OTpHULIAHUE MOU U HA KOOPOUHAMHOU
YTBEPKACHUS, | NIOCKOCMIU,

HCTHHHBIC U

-npoB8ooUMb 0OKA3amelbHble

! 3,I[€CB 1 Jajec: pacrio3HaBaTb KOHKPETHBIC IPUMCPbI 06H.II/IX IIOHSITHH TI0 XAaPAKTCPHBIM IIPU3HAKAM, BBIIIOJIHATD
)IeﬁCTBI/IH B COOTBETCTBUU C OIPCACIICHUCM U HpOCTeﬁIlIPIMPI CBOMCTBaMU HOHHTI/Iﬁ, KOHKPETHU3UPOBATH IPpUMEPaMU

o011Me MOHATHS.

2 311ech W Janee; 3HaTh ONPENEICHUE IOHATHS, YMETh MOSCHATH €70 CMBICII, YMETh UCIIOJIB30BATh MOHATHE U €70
CBONCTBA IIpU IIPOBEICHUM PACCYXKICHUN, PELICHUM 3a/1a4.




ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

JIOKHBIE
YTBEP)KJICHHSI,
MpUYUHA,
CIIEJICTBHE,
YaCTHBIN
ciay4dai
o01ero
YTBEP)KJICHHSI,
KOHTpIPUMEDP
>

-HaXOUTh
MepeceUcHHe
51
00BEeIMHEHNE
ABYX
MHO’KECTB,
MPE/ICTaBIICHH
BIX
rpadudecKu
Ha YHUCJIOBOM
IIPSIMOI;
-CTpPOUTH Ha
YHCIOBOM
MPSMOM
IMOJIMHOKECTB
0 YHCJIOBOTO
MHOXECTBA,
3aJaHHOE
MPOCTEHIIUMH
YCIIOBHSIMU;
pacro3HaBaTh
JIO)KHBIE
YTBEP)KJICHHSI,
OIIMOKHU B
paccyXJIeHUs
X, B TOM
YHCIIE C
HCIIOJIL30BaHU
eM
KOHTpIPUMEDP
OB

paccyxcoenust O
000CHOBAHUSL UCIUHHOCIU
YmMEepHcOeH Ul

B noeceonesnoil ycuznu u npu uzyueHuu Opy2ux npeomemos:

-ACIOJIL30BaTh YHCIIOBBIE MHOKECTBA
Ha KOOPJIMHATHOU MPSIMOM ISt
OIMCaHMS PEATBHBIX IPOLIECCOB U

SIBIICHHIA;

-IIPOBOJIUTH

-UCNONIL306AMb YUCTIOBbLE
MHOJICECm8a Ha KOOPOUHAM-
HOUL NPAMOU U HA KOOPOUHAM-
HOU NIOCKOCMU OJ1 ONUCAHUSL
PeabHbIX Npoyeccos U seie-

7




ba3oBblii ypoBeHb
«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Paszpnen I. BelnyCKHUK Hay4YUTCH I11. BbInyCKHUK HOJXYy4YUT

BO3MOKHOCTb HAYYUTHCH

JIOTUYECKHE
paccyxIaeHus
B CUTYaIUsAX
ITOBCETHEBHO
M KU3HHU

HUlL,

-npoB8ooUMb 0OKA3aMmebHble
PAccysHcOenuss 8 CUMyayusx
HOBCEOHEBHOU HCUHIU, NPU pe-
weHuu 3a0a4 u3 Opyeux npeo-
Memoe

Yucna u
8bIpaXscenus

Onepuposatb
Ha 0a30BOM
YpOBHE
MTOHSATHIMU:
LIEJIOE YHCIIO,
JICIMMOCTD
YHcell,
OOBIKHOBEHHA
g 1po0Ob,
JeCITUYHAS
apo0s,
parMoHaIbHO
€ YHclIo,
pUOIMHKEHHO
¢ 3HaueHHe
YHCIIa, YaCTh,
oI,
OTHOIIIEHUE,
MIPOLIEHT,
MTOBBIIIICHHE U
MMOHM)KEHHE
Ha 3aJIaHHOC
YHCIIO
MIPOIEHTOB,
MacIiTao;
-OTIEPUPOBATH
Ha 0a30BOM
YpOBHE
MMOHATUSIMU:
norapupm
Yucia,
TPUTOHOMET
AJecKas
OKPYKHOCTb,
rpagycHas
Mepa yria,
BEJIMYHHA
yrna,
3aJaHHOTO
TOYKOM Ha
TPUTOHOMET]

-u30bpasxcams
cxemamuyecku yeoi,
8eUYUHA KOMOPO2O
8bIPADICEHA 8 2PAdyCcax
UnU paouamax,
-UCNONIb306AMb NPU
peuieHuu 3a0a4
MabIuuHble 3HAYEHUS.
MPULOHOMEMPUUECKUX
@yHKyuil yenos;
-8bINOIHAMb NEPEBOO
BEUYUHDBL Yold U3
PAoUaHHol mepul 8
2paodycuyto u 06pamHo




ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

MYECKOMN
OKPY>KHOCTH,
CUHYC,
KOCHHYC,
TaHT€HC U
KOTaHT€HC
YTJIOB,
UMEIOLTNX
MIPOU3BOJIBHY
10 BEJTUYHHY;
-BBITIOJTHATH
apudpmMeTnyec
KHe NeiCTBUA
C IENBIMH U
palMOHAIbHBI
MU YHCTIaMHU;
-BBITIOJTHATH
HECJIOKHbBIE
nmpeoOpa3oBaH
Usl YHCITIOBBIX
BBIPAKCHU,
coJIeprKaIix
CTENeHU
Yucen, JIN00
KOpHH U3
Yucen, JIN00
aorapudmbl
qHCeT;
-CpaBHUBATh
paroHaIbHbBI
€ uncina
MEXIy COOOM;
-OLICHUBATh U
CpaBHHUBATh C
palMoOHAIbHBI
MU YHCIaMH
3HAYCHUSI
EJBIX
CTETICHEN
qucen,
KOpHEN
HaTypajabHOU
CTEINEHU U3
qucen,
norapuMoB
qrcen B
MIPOCTBIX
CIIydasx;




ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

-1300paxxaTh
TOYKaMH Ha
YHUCIIOBOM
MPSMOM
1eJble U
paroHaIbHbBI
€ Ymcna;
-M300pakaTh
TOYKAMH Ha
YUCIIOBOM
IpsIMOM
1eJNbIe
CTCTICHH
qrces, KOpHU
HaTypaJbHON
CTETEeHHU U3
qHCe,
JorapupMbl
qHCeN B
MIPOCTHIX
clydasix;
-BBITIOJIHATH
HECIIOKHBIE
npeoOpa3oBaH
Usl TENBIX U
JIpOOHO-
paroHaTbHBI
X OYKBEHHBIX
BBIPAKCHMUIA;
-BBIpaXXaTh B
MPOCTENIINX
CIIyJasix u3
paBeHCTBa
OJIHY
MIEPEMEHHYIO
qyepes Ipyrue;
-BBIYUCIIATH B
MIPOCTHIX
cirydasix
3HAYEeHUS
YHCIIOBBIX H
OYKBEHHBIX
BBIPAKCHU,
OCYIIIECTBIISIS
HEo0X0UMblIE
MOJICTAHOBKHU
u
npeoOpa3oBaH

10




ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

usi;
-n300pakaTh
CXEMaTUYCCKU
yroi,
BEJTMYMHA
KOTOpPOTO
BEIp2XKCHA B
rpajaycax;
-OlIEHUBATh
3HAKU CHHYCA,
KOCHHYCa,
TaHreHca,
KOTaHTeHCa
KOHKPETHBIX
YIJIOB

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux y4eoOHbvlx npeomenos:

-BBIIIOJIHATE
BBIYMCIICHHS
IIPH PEIICHUU
3a1a4
MIPAKTHICCKOT
0 XapakTepa;
-BBIIIOJIHATE
MIPAKTHYECKHE
pacueTsl ¢
HCIOJIb30BaHU
eM IIpH
HEO00XO0IMMOC
TH
CIIPABOYHBIX
MaTepUaIOB U
BBIYMCIIUTED
HBIX
YCTPONCTB;
-COOTHOCHTh
peasibHbIe
BEJINYNHEL,
XapaKTePUCTH
K1 00BEKTOB
OKpY>Karomier
0 MHpa C UX
KOHKPETHBIMHU
YHUCIIOBLIMU
3HAYEHUSAMU;
HCIO0JIB30BAaTh
METO/IBI
OKPYTJICHHUS,

11




ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

NpUOTKEHUS
U TIPUKUJKH
NpU PEUICHUN
NPaKTUYECKUX
3a1a4
MOBCEHEBHO
1 KU3HU

Ypaeuenua
u
Hepaeencme
a

-Pemats
JIMHEHHEBIE
YpaBHEHUS U
HEPaBEHCTBA,
KBaJpaTHbIE
ypaBHEHUS;
=peraTh
norapupmuye
CKHe
ypaBHEHUS
Buna log , (bx
+c)=dn
MpOCTENIINE
HEpaBEHCTBA
Buaa log , x <
d,

-pelath
IMOKa3aTeIIbHbI
€ YpaBHEHU,
Buaa a”=d
(rme d MmoxHO
MPEICTaBUTh
B BUJE
CTEIICHU C
OCHOBaHHEM
a)u
MpOCTENIINE
HEpaBEHCTBA
Buma a‘ < d
(roe d MoxHO
MIPEICTABUTH
B BHJIC
CTEIICHHU C
OCHOBaHHEM
a);
-TIPUBOJIUTH
HECKOJIBKO
MIPUMEPOB
KOpHEU
IIPOCTEUIIErO
TPUTOHOMETP

12




ba3oBblii ypoBeHb
«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Paszpnen I. BelnyCKHUK Hay4YUTCH I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

HYECKOr0
ypaBHEHUS
BHJIA: SIn X =
a, CoSXx=a,
tgx=a, ctgx
=aq, TOe a—
TaOIMIHOE
3HAYECHHE
COOTBETCTBYIO
men
TPUTOHOMET]
HYeCKOM

(byHKIMN

B noeceonesnoit scuznu u npu uzyueHuu
Opy2ux yueOHblX npeomMemos:

- COCTaBJIATh - cocmasnAams u

U peliaTh pewamsv ypagHeHus,
YpaBHEHMS U cucmembl ypagHeHull u
CHCTEMBI HepageHcmaa npu
YpaBHEHUN peweHuu 3a0ay opyeux
IIPU PEIICHUU V4UeOHbIX NPeOMemos,
HECIIOKHBIX
MPaKTUIECKUX
3aja4

Dyukyuu -
OnepupoBaTh
Ha 6a30BOM
YpOBHE
MOHSATHSIMHU:
3aBUCUMOCTb
BEJIMYMH,
byHKIIHS,
apryMeHT U
3HAYCHUE
byHKIIH,
o0nactp
OTpeieNIeHus
¥ MHO>KECTBO
3HAYECHUU
byHKIHH,
rpaduk
3aBHCUMOCTH,
rpaduk
byHKIHH,
HYJIH
byHKIHH,
POMEXKYTKU

13




ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

3HAKOIIOCTOSTH
CTBa,
BO3pacTaHHe
Ha YHCJIOBOM
MIPOMEXKYTKE,
yObIBaHHE Ha
YHCIIOBOM
MIPOMEXKYTKE,
HanOoJIbIIIee
u
HaUMEHbIIIEe
3HAa4YeHHE
byHKIMM HA
YHCIIOBOM
MIPOMEXKYTKE,
NEePUOANYECK
as QyHKIuS,
NepUo;
OTepupoOBaThH
Ha 0a30BOM
YpOBHE
TTOHSITHSIMH
npsiMasi v
oOpaTHas
MIPOMOPIIMOHA
JTBHOCTh
JIMHEHas,
KBaJIpaTHYHAs
)
norapupmuye
cKas u
MOKa3aTeJIbHA
s pyHKIHH,
TPUTOHOMET
UYECKHe

byHKINY;

pacro3HaBathb
rpaduku
AJIEMEHTAPHBI
X O YHKIIHAHN:
IPsIMOM U
obpaTtHoit
MPOTOPIMOHA
JBHOCTH,
JIMHEMHOM,
KBaJIPATUYHO

14




ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

v

u,
norapupmuye
CKOHU 1
MOKa3aTeNbHO
i hyHKIHH,
TPUTOHOMETD
UYECKUX
GyHKIIHI;

- COOTHOCHTD
rpaduku
AJIEMEHTAPHBI
X QYHKIIHAHN:
IPsIMON U
obOpaTtHoit
MIPOTOPITUOHA
JBHOCTH,
JIMHEMHOM,
KBaJIpaTUYHO
i,
nJorapupmuye
CKOHU 1
MOKa3aTEeNbHO
i hyHKIHH,
TPUTOHOMETD
WYECKUX
GyHKIIHH ¢
dopMmynamu,
KOTOPBIMU
OHH 33J1aHblI,

- HaXOJUTb 10
rpaduky
MPUOIKEHHO
3HAYCHUS
byHKIMH B
3aJIaHHBIX
TOUKaX;

- OTIpEeNIeNSATh
1o rpauKy
CBONCTBA
byHKINA
(Hyny,
MIPOMEKYTKU
3HAKOIIOCTOSTH
CTBa,
MIPOMEKYTKH
MOHOTOHHOCT
u,
HauOoIbIINE

15




ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

u
HauMEHbIIINE
3HAYCHUS U
T.IL.),

- CTPOUTH
ACKU3
rpaduka
byHKIHH,
YIIOBJIETBOPSI
101171
MIPUBEICHHOM
y Habopy
YCIOBUMI
(TpOMeEXyTKH
BO3pacTaHus /
yOBIBaHMSI,
3HAYCHHE
byHKIMH B
3aJIaHHOU
TOYKE, TOUKH
HKCTPEMYMOB
U T.J.)

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux y4eoOHvlx npeomenos:

16




ba3oBblii ypoBeHb
«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

- OTIPEICIIATh
1o rpadukam
CBONCTBa
peasbHbIX
MPOIIECCOB U
3aBUCUMOCTEMN
(Hanbonpiive
u
HaWMEHbIIINE
3HA4YeHMSI,
MIPOMEKYTKHU
BO3pacTaHus
U yOBIBaHWUS,
MIPOMEKYTKU
3HAKOMOCTOSH
CTBa U T.II.);
UHTEPIIPETHDP
OBaTh
CBOICTBA B
KOHTEKCTE
KOHKPETHOMU
MPaKTUYECKOM
CUTYalluu

-onpeodensims no paguxam u
UCNONBL3068aMb OJIsL PEULEHUSL
NPUKIAOHBIX 3404 C8OLCMBA
PEANbHbIX NPOYECCO8 U 346U~
cumocmell (Haubonrvuiue u
HauMeHbUue 3HAYeHUsl, NPo-
MENHCYMKU 803DACMAHUSA U
yovl8anus yHKyuu, npome-
HCYMKU 3HAKONOCMOAHCIEA,
ACUMNMOMbl, NepuUoo u m.n.);
-UHMepnpemupo8amy C80ui-
Ccmea 6 KOHMeKcne KOHKpen-
HOU NPaKmuy4ecKol cumya-
|
onpeoensims no
epaghuxam
npocmetiviue
Xapakxmepucmuxu
nepuooudecKux
npoyeccos 6 buonocuu,
9KOHOMUKE, MY3bIKe,
paouocssazu u op.
(amnaumyoa, nepuoo u

17




ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

Onemenmui
mamemamuy
ecK020
ananusa

OnepupoBath
Ha 6a30BOM
YpOBHE
TTOHSITHSIMH
MIPOU3BOTHAS
byHKIMH B
TOUKe,
KacarelibHasl K
rpaduky
byHKINH,
MIPOU3BOTHAS
byHKINY;
-OMpeIesTh
3HAUYCHUE
MIPOU3BOAHOMN
byHKUIMH B
TOUKE I10
N300pakKEeHUIO
KacaTeJIbHOU
K rpaduKy,
MPOBEICHHOU
B DTOM TOUYKE;
-pemiathb
HECJIOKHBIE
3aJa4d Ha
MpUMEHEHNE
CBSI3H MEXKIY
MPOMEKYTKaM
u
MOHOTOHHOCT
U ¥ TOYKaMH
KCTpEMyMa
byHKIMH, C
OJHOM
CTOPOHBI, U
MPOMEKYTKaM
u
3HAKOMOCTOSH
CTBa U
HYJISIMU
MIPOU3BOAHOMN
3TOMN
GyHKIMH — C
Apyrou

B noeceonesnoit scuznu u npu uzyueHuu
opy2ux npeomemos:

18




ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

-TI0JTB3YSICh
rpadukamu,
CpPaBHHBATH
CKOPOCTH
BO3pacTaHus
(pocra,
MOBBIIIICHMUS,
YBEJIMYEHUS U
T.IL.) WIH
CKOPOCTH
yOBIBaHUS
(manenws,
CHIDKCHUS,
YMEHbIIICHUS
U T.II.)
BEJIMYMH B
peaTbHBIX
npoleccax;
-COOTHOCHUTD
rpaduku
peaTbHBIX
MIPOIIECCOB U
3aBUCUMOCTEN
C UX
OTIMCAHUSIMH,
BKJTIOYAIOLITUM
u
XapaKTePUCTH
KU CKOPOCTH
WU3MEHEHUs
(ObICTpBIH
pocCT, TMIIaBHOE
MIOHIDKEHUE U
T.IL.),
UCIIOJIb30BATh
rpaduKu
pealbHbIX
MPOIIECCOB
JUTSL pEeIIeHuUs
HECJIOKHBIX
MPUKIIATHBIX
3a/1a4, B TOM
qrcine
OTIpeess 1o
rpaduky
CKOpOCTh
xoJ1a
nporiecca

19




ba3oBblii ypoBeHb
«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Paszpnen I. BelnyCKHUK Hay4YUTCH I11. BbInyCKHUK HOJXYy4YUT
BO3MO’KHOCTh HAYYUTHCS

Cmamucmu - -Umemw npedcmasnenue o
Ka u meopus OnepupoBath | OUCKpemHbIX U HENPEPbIGHbIX
eepossmuocm Ha 0a30BOM CYYAUHBIX BETUYUHAX U paC-
eil, 102uKa u YpOBHE npeoeenHusx, 0 He3a8UCUMO-
KomoOunamo OCHOBHBIMH cmu CIY4auHbIX 8ETUYUH,
puka OMHCATENbHBI | -UMemb npedcmasieHue o Ma-

MU MemMamudecKkom OHCUOAHUU U

XapaKTePUCTH | Oucnepcuu Ciy4atiHblx ge-

KaMu JUYUH,

YHCIIOBOTO -umems npedcmasieHue o

Habopa: HOPMAIbHOM PACnpeoesieHuu U

cpenHee npumMepax HOpMAaibHO pacnpe-

apuMeTHueC | OeleHHbIX CYYAUHbIX Ge-

KO€, MeJIMaHa, | JUYUH,

HanOoJIbIIIee

u

HauMEHbIIIEe

3HAYCHMS,

-OIIepUpPOBAThH

Ha 06a30BOM

yYpOBHE -umemsv npedcmasieHue o

MOHSITUSIMH: KOppenayuu C1y4ainsix ee-

4acToTa u JIUYUH, O TUHEUHOU pespeccuu

BEPOATHOCTD

COOBITHS,

CITy4aHbII

BBIOOD,

OTIBITHI C

PaBHOBO3MOX

HBIMH

DIIEMEHTAPHBI

MU

COOBITHSIMUY;

-BBIYUCJIATH BEPOATHOCTH COOBITHH Ha OCHOBE

noacyYc€Ta 4nucjia uncxoa0B

B noeceonesnoil scuznu u npu uzyueHuu opy2ux npeomemos:

-OlI€HUBATE U

-8blYUCIIAMb UTTU

CpPaBHHBATH B oyeHusamv
MPOCTHIX 8eposimHocmu

ciyvasx cobbimuil 6 peanvbHoll
BEPOSITHOCTH HCUSHU,

cOOBITHI! B -gblOUpamo

peanbHOM no0X00AUUe MEMoobl
KU3HH; npeocmasieHus u
-4UTaTh, 00pabomKu OaHHbIX,
COTIOCTABJISATh | -yMemb peulams HeCl0MHCHbIe

, CPABHUBATh, | 3a0auu Ha npumeHeHue 3aKoHa
UHTEPIPETHD | OOIbUUX HUCET 8 COYUONOSUU,
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ba3oBblii ypoBeHb
«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Paszpnen I. BelnyCKHUK Hay4YUTCH I11. BbInyCKHUK HOJXYy4YUT
BO3MO’KHOCTh HAYYUTHCS
OBaTh B cmpaxoeanuu, 30pasooxpare-
MPOCTHIX HUU, obecneyeHuu Oe30NacHo-
ciIydasx cmu HaceleHus 8 Ype38bluaii-
peasibHbIe HbIX CUMYAYUsax
JTaHHBIE,
MIpeJICTaBICHH
bI€ B BUJIE
Ta0JIHII,
Jquarpamm,
rpadukoB
Texcmogvie -Pematp -Pewamys 3a0ayu pasnvix mu-
3a0auu HECJIOKHbBIE nos, 6 mom yucie 3a0a4u no-
TEKCTOBBIE 8bIULEHHOU MPYOHOCIU,
3a1a4n -8bIOUPamMs ONMUMATLHBIL
pa3HBIX Memoo peuieHus 3a0ayl,
THUIIOB; paccmampueas pasiuyHvle

-aHAJIM3UPOBATh YCIIOBUE 3a/1a49H, TIPU HEOOXO0-
JTUMOCTH CTPOUTH VIS €€ PEIICHUs] MaTeMaTH-
YECKYH0 MOJIEIb;
-IIOHUMATh U UCIIOJIb30BATh IS PEIICHUS 3a/a-
9u HHPOPMAIIHIO, MPEJICTABICHHYIO B BUJIC TCK-
CTOBOI M CUMBOJILHOM 3aIIMCH, CXEM, TAaOJIHII,
auarpamm, rpa@ukoB, pUCYHKOB;
-IEHCTBOBATH I10 AITOPUTMY, COJEPIKAIIEMYCS
B YCJIOBUH 33/1a4W;
-HCII0JIb30BATh JIOTHYECKHE PACCYXKACHUS MIPU
pEIICHHUN 3a]1a9H;
-paboTaTh ¢ U3OBITOYHBIMU YCIOBUSIMH, BHIOH-
past u3 Bced mHpopMaIuy, TaHHBIC, HCOOXOIH-
MBI€ [Tl pEIICHUs 3a/1a4H;
-OCYIIECTRIISITh HECIIOKHBIN TTepeOop BO3ZMOXK-
HBIX PEUICHH, BEIONpAsi U3 HUX ONTHUMAIEHOE
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM B YCJIO-
BHU;
-aHAJM3UPOBATh U MHTEPIPETUPOBATH IMOJTY-
YEHHBIE PEIICHNUs B KOHTEKCTE YCIOBHS 3a/1a4H,
BEIOMpATh PENICHUS, HE TIPOTHBOPCUAIIHEC
KOHTEKCTY;
-peniathb
3aJa4d Ha
pacuer
CTOMMOCTH
MOKYTIOK,
YCIyT,
MOE3/I0K U
T.1L.;
-peniathb
HECJI0KHEIE

Memoobl;

-CIMpoums MOOelb PEUeHUs.
3a0a4u, npo8oOUMbs
00Ka3amenvHvie
paccyrcoenust;

-peuwiams 3a0a4u, mpedyoujue
nepebopa 6apuanmos,
nposepKu yciosuil, 6blO0pa
ONMUMATILHO20 Pe3YIbmamad,
-aHAIU3UPOBAMb U
uUHmMepnpemuposams
pe3yrbmamsl 8 KOHMeKCcme
VC08Us 3a0a4U, 8blOUPAMb
pewienusi, He
npomugopevauyue
KOHMEKCY;

-nepesooums npu peutenuu
3adayu ungopmayuro uz 00-
HOU ghopmbl 8 OpyeyIo, UCNOTIb-
3ys1 NPU HEOOXOOUMOCMU CXe-
Mbl, mabauywl, epapuru, oua-
epammul;
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ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

3a/1auu,
CBSI3aHHBIE C
JIOJIEBBIM
Y4acTHUEM BO
BJIQJICHUU
bupmoii,
IPEIPHUSITHE
M,
HEJBUKHUMOCT
bIO;

-pemath
3aJa4d Ha
MIPOCTHIC
MIPOLIEHTHI
(cuctemsl
CKHUJIOK,
KOMHUCCUHU) U
Ha
BBIYHCIICHHE
CIIOXKHBIX
MIPOIIEHTOB B
pa3IMYHBIX
cxemax
BKJIAJIOB,
KPEIUTOB U
UTIOTEK;
-peiath
MPaKTHYECKHE
3a/1a4u,
TpeOyromue
UCIIOJIb30BaHU
b
OTpHUIATEIIbH
BIX YHCEN: Ha
ornpezesieHue
TEMIEPaTypHI,
Ha
orpezeNnieHue
MOJIOKEHUS
Ha BpEMEHHOMH
ocH (110
Halllel 3pbl U
rmocJie), Ha
JBUKECHHE
JIEHE)KHBIX
CpEICTB
(mpuxon/pacx
0J1), Ha
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ba3oBblii ypoBeHb
«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Paszpnen I. BelnyCKHUK Hay4YUTCH I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

ornpezesieHue
TJTyOWHBI/BBIC
OTHI U T.11.;
UCII0JIb30BATh
MOHSTHE
Mmaciirada s
HaXO0XKJICHUS
paccToAHUM U
JUTMH Ha
KapTax,
TIaHax
MECTHOCTH,
TIaHax
TTOMEIICHHH,
BBIKPOMKAX,
npu pabdore
Ha
KOMITBIOTEPE
U T.I0

B noeceonesnoil ycuznu u npu uzyueHuu Opy2ux npeomemos:

pelaTh HeCIOKHbIE PAKTUUECKUE 3a/1a4H, pewamsy
BO3HHKAIOIINE B CUTYallUsX TOBCETHEBHOM npakmuiecKue 3a0ayu
YKU3HU U 3a0ayu u3 opyeux
npeomemos

T'eomempus -
OnepupoBaTh
Ha 6a30BOM
YpOBHE
MOHATUSIMU:
TOYKa,
npsimMas,
MJIOCKOCTh B
MIPOCTPAHCTBE
)
napajuieIbHOC
Th U
NePHEHANKYJI
SIPHOCTh
MPSIMBIX U
IUIOCKOCTEI;
pacrno3HaBaTh
OCHOBHBIE
BH/IBI
MHOTOTPaHHU
KOB (Tpu3Ma,
MUPAMHU/IA,
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ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

MPSIMOYTOJIbH
1317}
napaJieneny
nes, Ky0);
-1300paxath
u3ydaeMble

¢Gurypsl ot

PYKH H C
MIpUMEHEHUEM

MIPOCTHIX
YePTEIKHBIX
WHCTPYMEHTO
B;

-Jienarth
(BBIHOCHBIE)
TUIOCKHE
YEePTEIKH U3
PUCYHKOB
MIPOCTBIX
00BEMHBIX
¢buryp: Buz
CBEpXY,
CcOOKY, CHU3Y,
-U3BJICKATh
UH(POPMALINIO
0
IPOCTPAHCTBE
HHBIX
reOMETPHUYECK
ux purypax,
NpeCTaBICHH
VIO Ha
qepTekax u
PHUCYHKaX;
-IPUMEHSTh
TeopemMy
[Tugaropa
npu
BBIYHCIICHUH
HJIEMEHTOB
CTepeOMeTpUY
eCKux (uryp;
-HaXOJIUTh
00BeMBI U
TUTOIAH
MOBEPXHOCTEH
MPOCTENINX
MHOTOTPaHHU
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ba3oBblii ypoBeHb

«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

KOB C
MPUMCHCHUEM

popmyi,

pacro3HaBaTh
OCHOBHBIE
BU/IBI TEJl
BpalICHUs
(xoHnyc,
UWIUHAD,
cthepa u map);
-HaXOJUTh
00BbEMBI U
TUIOIIAAN
MMOBEPXHOCTEN
MPOCTENIITNX
MHOTOTPaHHHU
KOB U T€J
BpaIIeHUs C
MIPUMEHEHUEM

hopmys

B noeceonesnoit scuznu u npu uzyueHuu
Opy2ux npeomemos:

-COOTHOCHUTh
a0CTpaKTHBIC
T€OMETPUYECK
ve TIOHATHUS U
(baxThl C
peaTbHBIMH
JKU3HEHHBIMU
00BbeKTaMH U
CUTYaLUSIMU;
HCII0JIb30BaTh
CBOIICTBa
MIPOCTPAHCTBE
HHBIX
T€OMETPUUYECK
ux uryp ans
perieHus
THIIOBBIX
3a1a4
MPaKTUYECKOT
0
COJICpKAHUS;
-COOTHOCHUTh
IO
MOBEPXHOCTEMN
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ba3oBblii ypoBeHb
«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Pa3zgen

I. BelnyCKHUK Hay4YUTCH

I11. BbInyCKHUK HOJXYy4YUT
BO3MOKHOCTh HAYYUTHCH

Tem
OIMHAKOBOU
(bopMbI
pa3INYHOTO
pa3mepa;
-COOTHOCHTD
00BbeMBbI
COCYy/IOB
OJMHAKOBOM
dhopmbl
Pa3IUYHOTO
pa3Mmepa;
-OlIEHUBATh
dopmy
MIPABUIILHOTO
MHOTOTPaHHU
Ka 1mociue
CITUJIOB,
CpE30B U T.II.
(ompenensTh
KOJIMYECTBO
BEPILKH,
pebep u
rpaHei
MOJTyYEHHBIX
MHOTOTPaHHU
KOB)

Bexkmopuot u
Koopounam
bl 6
npocmpanc
mee

-OnepupoBaTh Ha 6a30BOM YpOBHE MOHITHEM
JIEKapTOBbI KOOPIUHATHI B IPOCTPAHCTBE;
-HaXOAMTh KOOPJIMHATHI BEpIINH Ky0a U
IPSAMOYTOJIBHOTO Napajulesienuneia

-Onepupoeams nowaAmMuAMU
0eKapmosvl KOOPOUHAMbL 8
npocmpancmee, 8eKmop, Mo-
OYllb 6eKMOPA, PABEHCMBO
8EKMOPO8, KOOPOUHAMbL BEK-
mopa, y20.1 Mex#coy 6eKmopa-
MU, CKAAPHOe NPOU3BeOeHUe
8EKMOPO8, KOJIUHEApHble GeK-
mopul;

-HAXO0O0UMb PACCMOSIHUE MEHC-
0y 08yMS MOUKAMU, CYMMY
8eKMOPOs U npouszseoeHue
BEKMOPA HA YUCTIO, Y20 MelC-
0y 8eKMopamu, CKaIsapHoe
npouzeedeHue, pacKkiaovbléams
8eKMOop No 08yM HeKOIUHeap-
HbIM BEKMOPaM,

-3a0a8amu NIOCKOCMb ypas-
HeHueM 8 0eKapmosoll cucme-
Me KOOpOuHam;

-pewams npocmeniuiue 3a0aiu
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ba3oBblii ypoBeHb
«I1po61eMHO-PYHKIIMOHAJILHbIE PE3YJbTATHD)

Paszpnen I. BelnyCKHUK Hay4YUTCH I11. BbInyCKHUK HOJXYy4YUT
BO3MO’KHOCTb HAYYUTHCH
86e0eHUeM 8eKMOPHO20 Oa3u-
ca
Hcmopusa -OnuchIBaTh OTAENbHBIE BhIJAOIINECS -Ilpeocmasname exnad
Mamemamuk | pe3yiabTaThl, IOTYYEHHBIE B XOJE€ PA3BUTHUSA 8b10AIOWUXCS MAMEMATNUKO8 8
u MaTE€MaTHUKHU KaK HAyKH; paseumue Mamemamuxy u
-3HaTh MPUMEPHI MATEMATUIECKUX OTKPBITHUI U | UHBIX HAYUHBIX 0O1acmel;
MX aBTOPOB B CBSI3U C OTEUYECTBECHHOU H -NOHUMAMb POlb
BCEMUPHOM UCTOPUEN; mamemamuxy 6 pazeumuu
-IIOHUMATh POJIb MATEMATUKH B PA3BUTHHU Poccuu
Poccun
Memoowt -ITpuMeHSTh U3BECTHBIE METOIBI IIPU PEUIEHUU | -Hcnonv3osams ocHOBHbIE
MamemamuK | CTAaHIAPTHBIX MaTEMAaTUYECKUX 3a/1ad; MemoObl doKazamenbCcmad,
u -3aMeyaTh U XapaKTepU30BaTh MAaTEMATUUECKUE | NPOBOOUMb 0OKA3AMENbCBEO

3aKOHOMEPHOCTH B OKPYKaIOLLEH
JNEUCTBUTEIILHOCTH,

-IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX
3aKOHOMEPHOCTEHN B IIPUPOJE, B TOM YHUCIIE
XapaKTEPU3YIOLIUX KPACOTY U COBEPLIECHCTBO
OKPY’KAaIOILETO MUPA U IPOU3BEICHAN
HUCKYCCTBA

U 8bINONIHAMb ONPOGEPIICEHUE;
-NPUMEHAMb OCHOBHbLE
Memoovl peuleHusl
MamemMamuyecKux 3a0ay;

-Ha OCHOBE MAMEMAMUYECKUX
3aKOHOMeEpPHOCmel 8 npupooe
Xapaxkmepuzoeams Kpacomy u
coeepuieHcmeo
OKpYHCaroueco Mupa u
npou3zee0eHull UCKyccmeda,
-npumMeHsams npocmeniuiue
npocpammmubvle cpeocmea u
91EeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEeMbl
npu peutenuu
MamemMamuyecKux 3a0ay

2. Copep:xkanne yueOHOro npeamera «MaremaTnka»
(BKJIIOYasi are0py M Ha4aJIa MATEMATHYE€CKOI0 AaHAJIM3a, T€OMETPHUIO)

ba3oBblii ypoBeHb

OcHoBHasi 0a30Basi nporpaMma

AJsire0pa ¥ HaYaJIa MATEMaTHYECKOI0 aHAJIM3a
JIeMEHThI TEOPHU MHOKECTB U MAaTeMATH4eCKOM JJOTMKHU

Koneunoe MHOXECTBO, DJIEMEHT MHOXXECTBA, MOJAMHOXKECTBO, IMepecedeHne W OOBheIUHEHUE
MHOECTB, YHCJIOBbIE MHOKECTBA HA KOOPJMHATHOMN MPSIMOM, OTPE30K, UHTEPBAJ, HPOMEIHCYMOK
C BbIKOJIOMOU MOYKOU, 2paguueckoe NpeOCMAaBieHue MHOHNCECME HA KOOPOUHAMHOU
NAOCKOCMU.

YTBepxaeHue (BpICKa3bIBaHUE), OTPUIIAHUE YTBEPXKICHHUS, UCTUHHBIC U JIOKHBIE YTBEPKIACHUS,
CIIEJICTBUSI, YACTHBIN CITydaid 0OIIEro yTBEepKIeHUs, KOHTPIIPUMED, 10KA3aTeIbCTBO.

Yuciia 1 BbIpasKeHUst

IloBTOpenme. Pemienue 3agady ¢ MCHOJb30BAaHUEM CBOMCTB 4YHMCENl M CHCTEM CUUCIICHUS,
JETUMOCTH, JOJEH W YacTed, MPOLUEHTOB, MOAYJIel yucen. Pemenue 3agady ¢ UCHOJIb30BAHUEM
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CBOWCTB CTENEHEH M KOpHeH, MHOTOWIEHOB, IMpeoOpa3oBaHUN MHOTOWIEHOB M JPOOHO-
palMOHAIBHBIX BBIPAKECHUM.

Pemenue 3a1a4 ¢ UCNOJIB30BaHUEM I'PayCHOU MephI yriia. Moaysb 4Kciia U €ro CBOKCTBA.
Kopenb n-ii crenenu u ero cpoiictBa. CTeneHb ¢ JEWCTBUTEIbHBIM IMOKA3aTeJIeM, CBONCTBA
crereHd. JIeHCTBUA C KOpPHSAMM HATypaJIbHOM CTENEHH U3 YHCEN, MOoMdCOecmeeHHble
npeobpazoeanuisl 8bIPaANCeHUll, BKIIOUAIOWUX CIMENEHU U KOPHU.

Jlorapugm umcaa. [lecatuunsle W HaTypajibHble Jorapudmsbl. Yucino e. Jlorapupmudeckue
ToxknecTBa. JledictBust ¢ jorapudmamMu 4HMCeN; npocmetiuiue npeoopazo8anus 6blpaAdXCeHUl,
BKIIOUAIOWYUX TI02APUPMDL.

N300paxeHne Ha YHCIOBOW MPSIMOW LENbIX U PAallMOHAIBHBIX YHCEN, KOpHEH HaTypaJbHOM
CTETIEHH U3 YHCEJ, JOrapu)MOB YHCEIL.

Tpuronomerpuueckasi OKpY:KHOCTb, paouanHas mepa yena. CUHYC, KOCUHYC, TaHTEHC,
Komawuzexc TPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIEACTBUS W3
Hero. 3HaueHus: TpUuroHoMmerpuaeckux Qyuknmii ast yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T TN T
—,—,—,— pan). Dopmynvl CclodCeHUs MPULOHOMEeMPUUECKUX QYHKYuU, Gopmyvl

> T T s
6 43 2

npueedenus, @Gopmynvl 080UHO20 ap2yMeHmd. APKKOCHHYC, apKCHHYC, apKTaHT'€HC YHCTIA.

Apxromaneenc uucna.

YpaBHeHUS M HEPABEHCTBA

IToBTOpeHne. YpaBHEHUSI U HEPABEHCTBA C OJIHOW INEpEeMEHHOU. PemeHue 3amad ¢ moMOIIbIO

YUCJIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, C IPUMEHEHHEM

M300paXKeHHsI YUCITIOBBIX TPOMEKYTKOB.

[Ipocreiiine UppaLMOHAILHBIE YPAaBHEHHUS.

[Ipocreiimue nokaszaTenbHbIE YpaBHEHHUs] U HepaBeHCTBa. Jlorapupmuueckue U mokazareibHbIe

YpaBHCHUS BHIA loga (bx +C) =d , a™c =d , TIe d MOXHO NpEACTaBUTh B BHAC CTCIICHU C

OCHOBAHUEM d U PallMOHAJILHBIM IT0KA3aTEJIEM, U UX PEIICHHUS.
[Ipocreiimume TpUroHOMeTpUYECKHUE YPaBHEHUS: Sin X = a, COS X = a, tg X = a, T7ie a — TabJIn4Hoe
3HAYEHUE TPUTOHOMETPHUECKON (DYHKIIMHU, U UX PEIICHHUS.

HepaBeHcTBa ¢ onHol nepemennoii sunalog, x <d ,q* < d, rae d MOKHO IIPEICTaBUThL B BUJE

CTETICHH C OCHOBAHUE d.

Hecnoocnuvie  payuonanvmvie, nokasameinbHvle, J102apupmuyecKue, MmpueoHOMempuieckue
VDABHEeHUs, HEePABEeHCMBA U UX CUCHeMbl, HpoCmeluiue UppPayuoHaIbHble YPABHEHUS U
HepaseHcmaa.

Memoo ummepsanos o0ns pewieHusi Hepagencms. Pewenue ypasnenuii u Hepasencms,
co0epIHCAUX NEPEeMEHHYI0 N0O 3HAKOM MOOYIIA.

Vpasnenus, cucmemul ypasHeruil ¢ napamempom.

DOyHKUUHA

[Monstne ¢ynkumu. Hymum GyHKIMHA, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTB.
Haubonpimee m Haumenbliee 3HadeHue ¢yHkuuu. [lepuoanmynocts ¢yHkimu. YeTHOCTH U
HEYETHOCTh QYHKIUU. CrodcHble yHKYUU.

IloBTOpenue. Pemenue 3amady C HCMOIB30BAHWEM YHCIOBBIX (DYHKIMHA M WX TpaduKOB.
Hcnonws3oBanne CBOWCTB M TpadUKOB JIMHEHHBIX M KBaJApPAaTUYHBIX (PYHKIMH, 0OpaTHOM

NPONOPLUUOHANBHOCTU U QYHKLIUH ) = \/; . I'pacdnueckoe penienre ypaBHEHUI 1 HEPABEHCTB.

Crenennasi, mnokaszaTeibHas H Jorapupmuyeckne QyHKIUH; HUX CBOHWCTBA U TpaduKu.
Tpuronomerpuueckue GyHKIMU Y = COS X, ¥ = sin x, y = tg x, y = ctg x. CBoiicTBa u rpaduku
TpUTrOHOMETpUYECKNX (QYHKUUH. Ob6pammuvie mpuecoHomempuyeckue QyHKyuu, ux ceoucmea u
epaghuxu.

IIpeobpasosanue cpaguros Qynkyui: cosueu 6001b KOOPOUHAMHBIX OCel, pacmadceHue u
colcamue, CUMMEMpUs. OMHOCUMENbHO KOOPOUHAMHBIX ocell U Hayana kKoopouram. I paguxu
83AUMHO 0OPAMHBIX YHKYUIL.
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[Toka3zarenbHas GyHKIMA U ee CBOMCTBA U rpaduk.

Jlorapudmuueckas QyHKIUSA U ee CBONCTBA U rpaduK.

CrenenHas GyHKIUS U €€ CBOWCTBA U TpaduK.

Ilpeobpazosanus epaghuxos Gyuxkyull: cosue 60016 KOOPOUHAMHBIX OCelU, pacmsicenue U
colcamue, ompasiceHue OMmHOCUMENbHO KOOPOUHaAmHuIX oceu. I paguueckue memoowvl peuieHus
ypasHenuii u Hepagsencms. Bsaumno obpamuvie Gyukyuu. Ipaguku e3aumHo obpamHbix
@yHryuil.

TexkcroBbIE 3a124H

IToBTOpenue. Pemenne 3a1a4 Ha JBMKEHHUE U COBMECTHYIO paboTy € MOMOILBIO JTUHEHHBIX U
KBaJIpaTHBIX YPaBHEHUN U UX CUCTEM.

JIeMeHTBhI MAaTEeMAaTHYECKOI0 AaHAJIN3a

llonamue npedena uucnosou nocredosamenvrocmu. IlpousBonHas (QyHKIUUM B TOUKeE.
KacarenbHas kx rpaduky ¢yHkuuu. ['eomerpuueckuii M (U3NYECKUH CMBICT MPOU3BOJIHOM.
[IpousBoaHbie 3nemMeHTapHbIX QyHKIUH. [Ipon3BogHAas CyMMBI, TPOU3BENEHUS, YACMHO20, TBYX
GbyHKIUH.

Bmopas npouzeoonas, ee ceomempuyeckuii u pusuyeckuti cCMvici.

[Tonsatne o HempepbIBHBIX (yHKIUAX. Touku HsKcTpemMyma (MakCUMymMa M MHHHMYMA).
HccnenoBanue sneMeHTapHbIX (YHKIUI Ha TOYKH SKCTpEMyMa, HaXxOXKIAEHHE HauOOJbLIEro u
HaMMEHBIIET0 3HaYeHUH (QYHKIMH ¢ MOMOILBIO MTPOU3BOAHON. [locmpoenue epaghuxos ¢ynxyuii
¢ nomMowb1o npoussooHvIx. llpumenenue npouzeooHol Npu peueHuy 3a0au.

Ilepsoobpasnas. Ilepsoobpasuvie snemenmapnvix  ynkyuti. Ilnowads KpugonuHenHou
mpaneyuu. Popmyna Hotomona-Jleiibnuya. Onpedenennvlii unmezpan. Boiuucnenue niowaoeti
NIOCKUX uzyp u 00vemos men 8pawjeHust ¢ NOMOWbIO0 UHMe2pad.

[IpousBognas ¢yukinuu B Touke. KacarenbHass k rpaduky ¢yHkuuu. ['eomerpuueckuili u
¢busznueckuit cmpicn  Tpou3BoAHON. [Ipom3BoaHbie 3nmeMeHTapHbIX GyHKUUN. [Ipasuna
ougpepenyuposarus.

Bmopas npouszsoonas, ee ceomempuyeckuil u QuauyecKuli CMbiCi.

[lonsitTue o HenpepbIBHBIX GQYHKIUAX. TOYKHM HKCTpeMyma (MakCUMyMa W MHHHMYMa).
HccnenoBanue 3meMEHTApHBIX (DYHKIMA Ha TOYKH SKCTpeMyMa, HauOoJiblllee M HauMEHbIIee
3HaYeHHe C TIOMOIIbI0 MPOU3BOJAHOU. [locmpoenue ecpagukos @yHKkyuti ¢ HOMOWBIO
npoussooHvix. Ilpumenenue npouzso0HolU Npu peulenuu 3a0ad.

[TepBooOpasnas. [lepsoobpasuvie snemenmapHulx  yukyui. [lowads  KpueoaUHeuHo
mpaneyuu. @opmyna Heromona-Jleibnuya. Onpedenennviili unmeepan. Buiuucienue niowaoei
NIOCKUX u2yp u 06vemos mej 6paujeHusi ¢ NOMOUbIO UHMe2pad.

I'eomerpus

IloBTOpenue. Pemienne 3amady ¢ MpUMEHEHHWEM CBOWCTB (PUTYp HaA IUIOCKOCTH. 3ajadyd Ha
JI0Ka3aTeIbCTBO M IOCTPOCHHE KOHTPIPUMEPOB. lcmonp3oBaHMe B 3ajadax HPOCTEHIINX
JOTMYECKUX mpaBui. PemeHnwe 3agad C  HCHOJB30BaHHEM TEOPEM O TPEYroJibHUKAX,
COOTHOILICHHUH B MPSMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYTOIbHUKAMH.
Pemenue 3amau ¢ ucnonb3oBaHuEM (PAKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMH. Pemenue 3ajgad Ha
U3MEPEeHUs] Ha IUIOCKOCTH, BBIYUCICHHME MJIUH W IUloulaneil. Pewenue 3a0au ¢ nomouvio
8EKMOPO8 U KOOPOUHAM.

Harasnnas crepeomerpusi. durypsl 1 ux u3obpaxenus (Ky0, nupamuna, npusma). OcHogubie
nousmus cmepeomempuu u ux ceoticmsea. CeueHus Kyda u TeTpadJipa.

Touka, npsAMasg U IUIOCKOCTh B MPOCTPAHCTBE, AKCMOMBI CTEPEOMETPUM M CIEACTBUSA U3 HHUX.
B3aumHoe pacnosioxkeHue npsiMbIX U TUIOCKOCTEH B IMpocTpaHcTBe. [lapamnenbHOCTh NPSMBIX U
IUIOCKOCTE B mpocTpaHcTBe. M300pakeHWe NPOCTEHIIMX MPOCTPAHCTBEHHBIX (UIYyp Ha
TJIOCKOCTH.

PaccrosHus Mexy purypaMu B mpoCTpaHCTBE.

VYrubl B ipoctpaHcTBe. [lepneHauKyIsIpHOCTb MPSAMBIX U IITIOCKOCTEM.

[Tpoeknust purypbl Ha MIOCKOCTh. IIpu3HAKK NMEPHEHAMKYISIPHOCTH TMPSMBIX U IUIOCKOCTEH B
npocTtpaHcTBe. Teopema o Tpex neprneHIuKyspax.
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Mmuororpanauku. [lapannenenunen. CpolicTBa HpSMOYTOJBLHOTO Mapajienenumnena. Teopema
[Tugaropa B mpoctpanctBe. Ilpusma u nupamupa. IlpaBunbHas nupamMuga W NpaBUIIbHAS
npusma. [Ipssmas mupaMuga. DIeMEHThI TPU3MbI U TUPAMUJIBL.

Tena BpameHus:: TWIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBAa MPSIMOTO KPYTOBOTO
WIMHJPA, TIPSIMOTO KPYyroBoro konyca. M300pakeHue Ten BpalleHus Ha MI0CKOCTH.
Ilpeocmasnenue 06 yceuenHOM KOHyce, ceuenus KOHyca (napaiieibHoe OCHOBAHUI0 U
npoxoosiujee uepes BePUIUHY), CeYeHUs YUIUHOPA (NApALielibHO U NepneHOUK)ISAPHO OCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

IIpocmetiwiue KoMOUHAYUU MHO20ZPAHHUKOE U MeNl épaujeHus medcoy cobou. Brruucienue
AJIEMEHTOB MPOCTPAHCTBEHHBIX QUryp (pedpa, AMaroHaIu, yribl).

[Tnomane MOBEPXHOCTH MPAaBUIBHOW MHpPAMUABI U MPSMON Tpu3Mbl. [lnomans moBEpXHOCTH
MPSIMOTO KPYTOBOTO IHJIMHIIPA, TIPSMOTO KPYrOBOTO KOHYCa U Iapa.

[Tonsitue 06 o6beMe. OOBeM MHpaMUIBl U KOHYCA, MPU3MBI U uauHapa. O0beM mapa.
Ilooobnvle mena 6 npocmpancmee. COOTHOUIEHUS] MEXIYy IUIOMAASIMH TOBEPXHOCTEH W
o0BeMaMu MOAOOHBIX TETl.

Heuodicenus 6 npocmpancmee: napanienvbHuli NepeHoc, YeHMpaibHas CUMMEmpUs, CUMMEmMpUs
omuocumenvHo niaockocmu, nogopom. Ceoticmeéa Osudcenuu. Ilpumenenue O08udICeHUll npu
peuteHuu 3a0au.

BexTopsl u koopauHaTHl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHMCIIO,
yroJl MeXxa1y Bekropamu. KoimiHeapHbIe M KOMIUIAaHApHBIE BEKTOPBI. CKaisapHoe npousgedeHue
eexmopos. Teopema o paznodiceHuu 8eKmMopa no mpem HeKOMnianapHuim eekmopam. Cxkanaproe
npouszeedeHue 6eKmopos 6 kKoopounamax. lIpumeneHue 6eKmopos npu peuieHuu 3a0ai Ha
HaxooicoeHue paccmosHull, ONuH, niowaoeu u 00bemos.

Vpaenenue nnockocmu 6 npocmpancmee. Ypasuenue cghepvi 6 npocmparncmee. @opmyna 0
8bIUUCTIEHUS PACCIMOAHUSL MEeHCOY MOYKAMU 8 NPOCPAHCMEe.

CraTuCcTHKA M TEOpHUs BEPOSATHOCTEMH, TOrHKa 1 KOMOMHATOPHKA

BeposiTHOCTB M cTaTHCcTHKA. PaboTa ¢ JaHHBIMHU

IMoBTOopenune. Pemenne 3amad Ha TaOIM4YHOE W TpadHUUecKoe TIPEICTABICHUE JTAHHBIX.
Hcnonb30BaHre CBOWCTB M XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CpEeNHUX, HAUOONBIIEro M
HAMMEHBIIIETO 3HAYCHUS, pa3Maxa, OuUCnepcuu.

YacroTa 1 BepOSITHOCTH COOBITHS. J[oCcTOBEpHBIE, HEBO3MOXKHbBIE U CITy4aifHbIe COOBITHSL.
Pewenue 3adau na onpedenenue uyacmomvl u eeposmuocmu cobvimuu. Beiuucnienue
8epoAmMHOCMell 8 ONLIMAX C PABGHOBOZMONCHBIMU dNEMEHMAPHLIMU ucxooamu. Pewenue 3adau c
npumeHenuem Kombunamopuku. Pewenue 3a0au Ha 8vbiuucieHUue 8epoamHoCmen He3a8UCUMbIX
cobvimuil, npumerenue QoOpmMyabl Cloxcenus eeposmuocmei. Pewenue 3adau ¢ npumenenuem
ouaecpamm Dilnepa, depesa seposmuocmeti, popmynvt bepnyinu.

Yenosnas — eeposmmnocms.  Ilpasuno  ymmoowcenusi  eepoamuocmeiu. Dopmyna  noaHou
8epOSIMHOCMU.

Huckpemnuie cayuaiinvle @enuuunvl u pacnpeoenenus. Hesasucumvie cuyuatinvie 6enuduHbl.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CLYYAUHBIX EIUYUH.

Mamemamuueckoe oocudanue u oucnepcusi  Cay4auHou — eenuuuHvl. I eomempuueckoe
pacnpeodenenue. bunomuanvrnoe pacnpedenenue u e2o ceoucmaa.

Henpepuvignvie cayuaiinvie eenuuunvl. [lonsamue o niommocmu eeposmuocmu. Pasnomepnoe
pacnpeodeneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Ilonamue o HopmanvHom pacnpedenenuu. Ilapamemper HopmanvHozo pacnpedenenus. lpumepol
CYUAUHBIX GENUYUUH, NOOYUHEHHBIX HOPMANbHOMY 3AKOHY (NOSPEUHOCMb U3MEPeHUll, pOocm
yenoseexa).

Hepagencmeo Yebwviwesa. Teopema Bepuynnu. 3axon Oonvuwiux uucen. BvibopouHwlii memoo
usmepenus eeposamuocmeti. Ponv 3akoHa 6onbuiux uucen 8 Hayke, npupooe u oouecmae.
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Kosapuayus osyx cayuatineix eenuyun. Ilonamue o koagpguyuenme xoppenayuu. Cogmecmmule
Haba00eHuss 08yX caydaunvlx eeaudut. llonsamue o xoppensayuu. Bvlbopounviti koda¢hpuyuenm
Koppenayuu.

TemaTuueckoe mianupoanue «Maremaruka» (0azoBasi nporpamma)
U3 pacuera: 2,54 B Hefteq110, 34 y4eOHBIX HeleJI, 2 roja.
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OcHoBHBIE pa3aeiibl COACPKAaHUA

KoauuyecTBo yacoB

nn (B TOM 4mcJIe KOHTPOJbHbIE
padoThI)
* | D1eMeHTHI TeOPUM MHOKECTB M MATEMATHYECKO Yacel He BBIACISIIOTCS
JIOTHKH
1 | Yucaa u BbIpaKeHUsI 48
1.1 | Yucna, KOpHH, CTENIEHU 15
1.2 [ OCHOBBI TPUTOHOMETPUU 8
1.3 [ Jlorapudmsr 7
1.4 | Ilpeobpa3oBaHme BhIpaKEHUN 18
2 | YpaBHeHNS H HepaBeHCTBA 36
2.1 | YpaBHeHus 18
2.2 | HepaBeHcTBa 18
3 | DyHkuuun 23
3.1 | Onpenenenue u rpa@uk GyHKIUH 5
3.2 | DnemeHTapHoe uccienoBanue QyHKIUH 6
3.3 | OcHOBHBIE AJIeMEHTapHbIE (HYHKIIHH 12
4 | DjeMeHThl MAaTEeMATHYECKOI0 aHAJIN3a 24
4.1 | IlpousBogHas 8
4.2 | UccnenoBanue QyHKuMi 10
4.3 | IlepBooOpa3Has u HHTErpa 6
5 | I'eomeTpus 107
5.1 | [Inanumerpus 5
5.2 | IIpsiMbl€ U IJIOCKOCTH B TPOCTPAHCTBE 20
5.3 | MHoOrorpaHHuku 20
5.4 | Tena ¥ NTOBEPXHOCTH BpAILICHUSI 18
5.5 | U3mepeHue reoMeTpuUEeCKUX BEIUUYHH 26
5.6 | KoopanHatel U BEKTOPBI 18
6 | CratucTMka W TeOpHUSl BEPOSATHOCTEH, JIOTHKA M 12
KOMOMHATOPHUKA
6.1 | DieMeHThl KOMOMHATOPUKH 4
6.2 | DeMeHThl CTATUCTUKH 4
6.3 | DieMeHTbl TEOpUU BEPOSTHOCTEN 4
IloBTOpEHue 22
UTOI'o 272
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