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1. TMosicHUTEIbHAS 3ANMCKA

JlanHasi mporpaMma SIBJsIeTCs COCTaBHOM dacThio OCHOBHOM 00pazoBaTeNbHOU
IIPOrpaMMBbl CpeHEro o01ero oopazoBanust KOsl Ne 37.

[Tporpamma pa3paboTaHa Ha OCHOBE CIEAYIOIIUX HOPMATUBHBIX TOKyMEHTOB!

1. denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa CPEIHETro  OOIIero
oOpa3oBaHUs, YTBEPKAEHHOTO TMpPHKa30M MuUHHCTEpCTBa 00pa3oBaHMsi W Hayku Poccuiickoit
@eneparuu ot 17 mast 2012 . N 413. C uzMeHeHUsAMHU U JIOTIOJHEHUAMH OT: 29 nexabps 2014 r.,
31 nexabps 2015 1., 29 urons 2017 1.

2. [Tpumepnoit nporpamMmbel mo Mmatematuke (IIpumepHas ocHOBHast oOpa3oBaTeibHAS
IporpaMma cpeiHero oomnero oopasoBanus, [ DIEKTPOHHBIN pecypc, http// fgosreestr.ru]
3. ®denepalibHOTO MepevHs yYeOHUKOB, YTBEPKAEHHOTO NMpuka3oM Munnpocsenienust Poccun

ot 28.12.2018 N 345 «O ¢enepanbHOM nepedyHe y4EOHUKOB, PEKOMEHIYEMBIX K HCIIOIb30BaHHUIO
MpH  pealn3allid HMMCIOIIUX TOCYAapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEIBHBIX IMIPOTPaMM
HavyaJIbHOTO OOIIEro, OCHOBHOTO O0IIET0, CPEHETO 00111er0 00pa30BaHUs»

4, Konnenmms pa3Butus matemaTudeckoro odpaszoBanust Pacnopsikenue IIpaButenscra
Poccuiickoit ®eneparuu ot 24 nexadps 2013r. N 2506-p r. Mocksa;

Lenu npoepammor:

® CTAHOBJICHHE U PA3BUTHE JIMYHOCTH OOYYAIOMIErOCs B €€ CaMOOBITHOCTH M YHUKaJIbHOCTH,
OCO3HaHUE COOCTBEHHOW HWHAMBHUIYATbHOCTH, MOSBICHUE XU3HEHHBIX IJIAHOB, TOTOBHOCTH K
CaMOOIIpeIEICHHIO;

® OBJIQJICHUE MAaTeMAaTHUYECKHUMHU 3HAHUSIMH M YMEHUSMH, HEOOXOIUMBIMH IS TPOJIOJDKECHHS
oOyueHusi B MHBIX 0011€00pa30BaTENbHBIX YUYPEKIACHUIX, MU3YUCHHUS] CMEXKHBIX IHCHUIUIMH,
MIPUMEHEHHUSI B TOBCEAHEBHOMN KU3HU;

e coznaHue ¢yHAAMEHTa Ui MAaTeMaTU4YecKoro pa3BUTUSA, (OPMUPOBAHUS MEXaHHU3MOB
MBIILJICHUS], XapaKTEPHBIX ISl MATEMaTUYECKOU e TEIIbHOCTH.

3aoauu npoepammul 00€CTICUNTH !

e oOecrieueHHE TOCTHXKECHUST 00YJIarOIIUMUCS 00pa30BaTEIbHBIX PE3YIBTATOB B COOTBETCTBUH
C TpeOOBaHUSIMH, YCTaHOBJICHHbIMU DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJAPTOM CpeHEro o0IIero o0pa3oBaHus;

¢ chOpPMHUPOBAHHOCTH OCHOB LIEIIOCTHOM HAyYHOW KapTUHBI MHPA;

®  CO3/IaHUE YCIIOBHH JUIs Pa3BUTHS U CAaMOPEATN3aIIUH 00YyYaIOIIHXCSl.

® TMPEJOCTaBJICHUE  KAXKAOMY OOydarolmeMycss BO3MOXKHOCTh  JIOCTH)KCHHUS  YPOBHSI
MaTeMaTUYECKUX 3HAHUH, HEOOXOUMOTO IS JabHEHIICH YCIICITHOM )KU3HU B OOIIECTBE;

e (dopMupOoBaHHE TIOHMMAHUS  B3aMMOCBSI3M W  B3aMMO3aBUCHUMOCTH  €CTECTBEHHO-
MaTeMaTUYECKUX HaYK;

® CO3/IaHUE YCIOBUW JUISI PAa3BUTHS HABBIKOB Y4YeOHOW, IPOEKTHO-KMCCIIECIOBATEIbCKOM,
TBOPYECKOH JICATEIILHOCTH, MOTUBAIIUU O0YUYAIOIIMXCSI K CAMOPA3BUTHIO;

e CcopMUPOBAHHOCTh YMEHHUIl aHAJIM3HPOBATh, OLICHUBATH, MIPOBEPITH HA JIOCTOBEPHOCTh M
0000111aTh HaAYYHYIO0 HH(OPMAIIHIO;

Odicudaembiii pe3yrbmam:

e c(opMHPOBAHHOCTh MPEACTABIECHUI O MaTeMaTWKe KaK 4acTH MHUPOBOH KyJbTYPbI M O
MecTe MaTeMaTHKd B COBPEMEHHOW IMBMIM3allMM, O CrHoco0ax OMUCaHHud Ha
MaTEeMaTHYECKOM SI3bIKE SIBJIEHUI pPEaJIbHOTO MUPA;

e c(hopMHPOBAHHOCTh MPEACTABICHUNH O MAaTeMaTUYECKMX IOHATHUSAX KaK O BaKHEHIIUX
MaTEMaTHYECKUX MOJEIAX, IMO3BOJISIOIIMX ONMCHIBATH M H3YydaThb pa3HbIE IPOLIECCHl M
SBJICHNS; TIOHUMAaHUE BO3MOYKHOCTH AaKCHOMAaTHYECKOIO IOCTPOEHHS MaTeMaTHYECKUX
TEOPHUIL;



o BJIAJICHUE METOAAMM J0KAa3aTelIbCTB W AITOPUTMOB PELICHUS; YMEHUE HX IPUMEHSATH,
IIPOBOJIUTH JI0KA3aTEIIbHBIE PACCYXKICHUS B XOJI€ PEILICHUS 3a/1a4;

o BJIAJICHUE CTaHAAPTHBIMU IIPUEMaMU pEIICHUSA palUOHAIbHBIX W HPPALUOHAIBHBIX,
[I0KA3aTEbHBIX, CTEIECHHBbIX, TPUIOHOMETPUYECKUX YPAaBHEHMM U HEPABEHCTB, HX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPAaMM, B TOM 4YMCJIEC JJI ITOMCKA IIyTU PELICHUS U
MJUTFOCTPALIMY PELICHUs YPAaBHEHUIN U HEPABEHCTB;

. cOPMHUPOBAHHOCTh TPEICTABICHUNA 00 OCHOBHBIX TIOHATHAX, WJACAX H METOoJax
MaTE€MaTHYECKOr0 aHAJIN3A;
. BJIAJICHUE OCHOBHBIMU IOHSATHUSIMHU O IUIOCKMX M HPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX

¢urypax, mX OCHOBHBIX CBOWCTBaX; C(HOPMHPOBAHHOCTH yYMEHHS paclio3HaBaTh Ha YEpTEXKax,
MOJIENSX W B pPEaJbHOM MHpPE TEOMETpHUYECKHe (GUTyphl; NPUMEHEHHE HW3YYEHHBIX CBOWMCTB
TeOMETPUYECKUX GUTYp U POPMYIT sl PEIICHUS] TEOMETPHUYECKHX 3a/1ad M 33]1a4d C TPAKTHIECKUM
COZIep’KaHHEM;
J c(OPMHPOBAHHOCTD TPEJICTABICHUH O TMPOIIECCAX U SBICHUSAX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSX B peaJbHOM MHpE, 00 OCHOBHBIX TMOHSTHSIX
AIIEMEHTAPHON TEOPUH BEPOSTHOCTEH; yMEHUI HAXOAUTh M OIICHUBATH BEPOSTHOCTH HACTYILICHHS
COOBITHI B MPOCTEHIINX MPAKTUYECKUX CHUTYAIMSIX W OCHOBHBIE XapaKTEPUCTHKH CITyH9alHBIX
BEJIMYWH;

@®opMBbI Opranu3ay yaeOHOTOo Mmpoliecca:

* HWHIUBUIyaJbHBIE;

* TPYIIOBEIC;

* (pOHTANbHEIE;

* camocTosTelbHas padoTa.

DOopMBI KOHTPOJIS:

* Oecena;

* YCTHBIH OIpPOC;

* JMarHoCTUYecKas paboTa;
* JomanrHss padoTa;

* TIPOCKT;

* TeECT;

* 3aYeT;

* KOHTpOJIbHAs paboTa.

Onucanue mecra y4e0HOro npeaMera B y4eOHOM IJIaHE:
Y4eOHBIi IJ1aH MIKOJIBl OTBOJIUT Ha U3ydeHHE TipeaMera «Marematuka (6a30BbIil ypOBEHB)»
272/340 gacoB B Teuenue 2 yet (1o 4/5 yaca B Hepenmto B 10-11 kimaccax)



Paspnea 1. Ilnanupyembie pe3yabTaTbhl OCBOCHHUS Y4eOHOI0 mpeaMeTa
JInyHOCTHBIE pe3yJIbTAThI:

1) pocCUICKYIO TPaKIAHCKYIO HIEHTUYHOCTD, MATPUOTU3M, YBAXKEHHE K CBOEMY HapO/1y, YyBCTBA OTBETCTBEHHOCTH Iepes; POIUHOMN, TOPAOCTH 3a CBOM
Kpai, cBoro PomuHy, mpo1nioe u HacTosIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHHE rOCy1apcTBEHHBIX CUMBOJIOB (Tep0, ¢iar, THMH);

2) Irpa’)KaaHCKYHO IMO3UIHIO KaK aKTUBHOT'O U OTBCTCTBCHHOI'O YWICHA pOCCHfICKOI‘O O6HI€CTBa, 0CO3HAUIETO CBOM KOHCTUTYIIMOHHLBIC ITpaBa U O6$I3aHHOCTI/I,
YBaXXaroumiero 3aKOH U IMPaBoOIoOPAI0K, 06J'I3I[3IOHI€FO YYBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO NPUHUMAIOIICTO TPAAUITUOHHBIC HAIITMOHAJIBbHBIC 1
O6III€‘-ICJ'IOB€‘-I€CKI/IC F'YMAaHUCTHYCCKUEC U JCMOKPATUUCCKUE ICHHOCTH,

3) rOTOBHOCTb K CiIy’keHHI0 OTEeUeCTBY, €ro 3aluTe;

4) copMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAaKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYp, a TAaK)Ke Pa3IudIHbIX (JOPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MECTa B MOJIMKYIbTYPHOM MHPE;

5) CCbOpMI/IpOBaHHOCTI) OCHOB CaMOpPa3BUTUA U CAMOBOCIIMTAHUA B COOTBETCTBHUU C 06H1€qu0BequKHMH OEHHOCTAMHU U HCaJIaMU I'PaXKIAHCKOT O
00111ecTBa; TOTOBHOCTh U CTIIOCOOHOCTh K CAMOCTOSITEIHHOM, TBOPYECKOM M OTBETCTBEHHOM JIEATEITLHOCTH;

6) TOJICPAHTHOC CO3HAHHEC U TOBCACHUC B IIOJTUKYJIBTYPHOM MUPE, TOTOBHOCTL U CIIOCOOHOCTBH BECTH Auanor ¢ ApyruMu JroAbMU, JOCTUT'aTh B HEM
B3anMOIIOHHUMaHHA, HAaXOAUTh O6H_[I/Ie oI U COTPYAHHUYATh JJIA UX JOCTUKCHUS, CIOCOOHOCTE IMPOTHUBOCTOATE UACOJIOTMU SKCTPEMHU3MA, HATUOHAJIM3MaA,
KCCHO(bO6I/II/I, JUCKpUMHHAIMH 110 COLIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIMOHAJILHBIM IIPU3HAKAM 1 JPYIT'MM HETATUBHBIM COLIMAJILHBIM SIBJICHUSM ,

7) HAaBBIKH COTPYAHHUYECTBA CO CBEPCTHUKaMHU, JETHbMHU MJIQJIHIET0 BO3pacTa, B3pOCJIbIMU B O6pa3OBaTeJII)HOI>'I, O6H_ICCTB€HHO HOHGSHOﬁ, yqe6Ho-
HCCHGHOB&TCHBCKOﬁ, HpOCKTHOfI " IpYyIrux BUJaax ACIATCIBHOCTH,

8) HPAaBCTBCHHOC CO3HAHUEC U IMTOBEACHNEC HA OCHOBC YCBOCHUA O6HI€‘ICJ'IOBC‘ICCKI/IX HGHHOCTeﬁ;

9) TFOTOBHOCTB M CIIOCOOHOCTh K O6p&30BaHI/II-O, B TOM YHCJIC CaMOO6p330BaHI/IIO, Ha OPOTKCHHUN BCeH KU3HH; CO3HATCIIBHOC OTHOIICHNE K HEIIPEPLIBHOMY
o6pa30BaHmo KaK yCJIOBHIO YCHGMHOﬁ HpO(i)eCCHOHaHLHOﬁ u O6IHCCTBCHHOI>1 JCATCIIBHOCTH,

10) ICTETUYCCKOC OTHOLICHUEC K MHUPY, BKIIIOYAsA 3CTCTUKY 6BITa, HAaY4YHOT'O U TCXHHUYECKOI'0 TBOPYECTBA, CIIOPTA, O6H.[€CTB€HHLIX OTHOM@HHﬁ;

1 1) INPUHATHC U PCAJIN3alIUIO HeHHOCTCﬁ 300POBOTO U 0e301macHoro o6pa3a JKHN3HU, HOTpe6HOCTI/I B (I)I/ISI/I‘IGCKOM CaMOCOBCPIICHCTBOBAHNHU, 3aHATHAX
CHOpTI/IBHO'OB,[[OpOBI/ITeJ'H)HOI\/’I ACATCIIbHOCTBIO, HCIIPUATHUEC BPCAHBIX IPHUBBIYUCK: KYPCHUA, y1'[0Tpe6J'IeHI/I}I AJIKOT'0JIA, HAPKOTUKOB;

12) 6epe>I<Hoe, OTBCTCTBCHHOC M KOMIIECTCHTHOC OTHOIICHUEC K (bI/I3I/I‘-IeCKOMy U IICUXOJIOTUYCCKOMY 310POBbIO, KaK COGCTBCHHOMy, TaK U JpYrux JHOI[CI\/’I,
YMCHHC OKa3bIBAThH MEPBYHO ITOMOIIb,



13) oco3nanHbIil BBIOOp OyayIieil mpodeccun U BOZMOKHOCTEH peain3alui cCOOCTBEHHBIX )KMU3HEHHBIX TUIAHOB; OTHOIICHUE K MPO(ecCHOHAIBHOM
JEATETbHOCTH KaK BO3MOXKHOCTH YUaCTHsI B PEILICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIMICHAITMOHAILHBIX IPOOIIEM;

14) chopMuUPOBAHHOCTH FKOJIOTHYECKOTO MBIIUICHHUS, TOHUMAHUS BIUSHUS COUATHHO-IKOHOMUYECKUX MTPOIIECCOB HA COCTOSIHUE TIPUPOTHON U
COIIMAIBHOM CpeIbl; MPUOOPETEHNE OTIBITA SKOJIOTO-HAIPABICHHOM e TEIbHOCTH;

15) oTBETCTBEHHOE OTHOLIEHUE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO IMPUHATHS LICHHOCTEN CeMENHOM KU3HU.

Meranpeamernsie Y'Y [

peryJisiTuBHbIE

NMO3HABATCJIbHbIC

KOMMYHHUKATHBHBIC

1)ymMeH#e caMOCTOSITEIBHO ONPEACTIATh
1IETTU JACSITEIIBHOCTUA U COCTABJISATh TIIAHBI
NESTETFHOCTH; CAMOCTOSTEIIBHO
OCYIIECTBJISATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATH ACSITEIHHOCTD;
HCII0JIb30BaTh BCE BO3MOKHBIE PECYPChHI
JUIS TOCTHUKEHUS TIOCTaBJICHHBIX Lieel u
pea3alyy IIaHOB NI TEIbHOCTH;
BBIOMpATH YCHEIIHbIE CTPATETUH B
Pa3IMYHbIX CUTYaAIUsX;

7) yMEHHE CaMOCTOSTEIBHO OI[CHUBATH U
MIPUHUMAThH PELICHHUS], OTIPEICIIAIONINE
CTPATETUI0 MOBEICHUS, C YUETOM
rpakJaHCKUX U HPABCTBEHHBIX
LIEHHOCTEH;

3)BiaieHIe HABBIKAMHU TIO3HABATEIILHON, YUeOHO-UCCIICI0BATEIBCKON 1
MTPOEKTHOM JIeATEIbHOCTH, HABBIKAMH pa3pelieHus pooiem;
CIIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSTEILbHOMY ITOMCKY METO/I0B
pElIeHHs MPAaKTHICCKUX 3371a49, TPUMEHEHUIO Pa3IMIHBIX METOJIOB
TTO3HAHUS;

4) TOTOBHOCTb U CITOCOOHOCTH K CAMOCTOSATEIILHOM HH(POPMAIITHOHHO-
M03HABATEIbHON JAEATEIbHOCTH, BJIaJICHUE HABBIKAMU MOJTyYEHUS
He0o0Xx0ouMo# HHGOPMAITH U3 CIOBapel pa3HbIX TUIIOB, YMCHHUE
OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHHUKAX MH(POPMAINH, KPUTHUECKH
OIICHUBATh U UHTEPIIPETUPOBATH UH(POPMALIHIO, ITOTY4AEMYIO U3
Pa3IUYHbBIX HCTOYHUKOB;

5)yMeHue KCob30BaTh CPEACTBA HHPOPMAIIHOHHBIX U
KOMMYHUKAIIMOHHBIX TexHOJorui (nanee - UKT) B pemennn
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 33124 C
cobmrogeHreM TpeOoBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeH s, MPABOBBIX M STUYECKUX HOPM, HOPM
nH(pOopMaIMOHHOM 0€30MMaCHOCTH;

6) yMeHHe OnpenesaTh Ha3HAYCHUE U (QYHKIIMU PA3TMYHBIX COIMATbHBIX
UHCTHUTYTOB,

9)BitazieHue HaBBIKAMK TIO3HABATEIBHON pe(IEKCHH KaK OCO3HAHHS

COBCPHIACMBIX JIENCTBUI U MBICITUTEIBHBIX IMPpOLECCCOB, UX PE3YJILTATOB U

OCHOBaHI/II\/'I, r'paHHUIl CBOCTO 3HAHUA U HC3HAHU A, HOBBIX ITO3HABATCIIBHBIX
3ala4 U CpCACTB UX NOCTHIKCHUA.

2)yMeHHe MPOAYKTHBHO 00IIATHCS
Y B3aMMO/JIEVCTBOBATH B MPOIECCE
COBMECTHOM JIESITEIbHOCTH,
YYUTHIBATh TIO3UITUU APYTUX
YYaCTHHUKOB JIEATEIBHOCTH,

3¢ (dHEeKTUBHO pa3peniaTh
KOH(JIUKTHI,

8)B1aicHKE A3BIKOBBIMH
CpE/ICTBaMu - YMEHHUE SICHO,
JIOTUYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3PEHHS, UCII0JIb30BaTh
aJICKBATHBIC SI3BIKOBBIE CPEICTBA




Hpe}IMeTHLIe pPe3yJdbTarThbl

Paszpen I. BeinyCKHUK Hay4uTCs II. BpIMyCKHUK NOJIyYUT BO3MOXKHOCTh HAYYUTHCS
Onementsl | OnepupoBaTh Ha 6a30BOM YPOBHE IOHATUSMU: KOHEUHOE OnepupoBaTh NOHATUAMU: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
TEOpUU MHOJKECTBO, 3JIEMEHT MHOKECTBA, TOJIMHOKECTBO, TIEPECEUEHNE U | TTOJMHOXKECTBO, IIepeceueHrue U 00bETMHEHNE MHOKECTB, YUCIOBBIE
MHOKECTB | 00BEIMHEHHE MHOXKECTB, YACIIOBBIC MHO)KECTBA Ha KOOPAWHATHON | MHOXECTBA Ha KOOPJMHATHON MPSMOM, OTPE30K, HHTEPBAJ,
u IIPSIMOM, OTPE30K, HHTEPBAJ,; MOJYUHTEPBAJI, IPOMEXYTOK C BBIKOJIOTON TOUYKOH, rpadudeckoe
MaTeMaTH4d | ONepUpoBaTh Ha OA30BOM YPOBHE MOHATUSMU: YTBEPIKJICHUE, IIPEICTABIICHNE MHOKECTB Ha KOOPAUHATHOM IIJIOCKOCTH;
€CKOHU OTPHIIAHKUE YTBEPKACHMS, ICTUHHBIE U JIOKHBIE YTBEPKICHUS, OIIEPUPOBATH MOHATUAMMU: YTBEPKICHHUE, OTPULIAHUE YTBEPKIACHUS,
JIOTUKHU MIPUYMHA, CJIEACTBHE, YACTHBIN Clly4yail 00IIero yrBepKIeHus, VICTUHHBIE U JIO)KHBIEC YTBEPKICHUS, IPUYNHA, CIICACTBUE, YACTHBIN
KOHTpIIpUMED; citydail o01ero yTBepk/1eHus, KOHTPIPUMED;
HaXOJUTh MepeceueHne U 00beIMHEHUE IBYX MHOKECTB, IIPOBEPSTH MPUHAIIEKHOCTD 2JIEMEHTA MHOKECTBY;
MIpe/ICTaBICHHBIX IPapUUECKN HA YUCIOBON IPSIMOI; HaXOJMTh NepeceueHue U 00beIMHEHNE MHOXKECTB, B TOM YHUCIIE
CTPOUTH HA YUCJIOBOU MPSMOMN IOJMHOXKECTBO YHCIOBOIO IIPEJICTaBICHHBIX I'paUyUeCcCKu Ha YMUCIOBOM MPSIMOM U Ha
MHO€ECTBA, 3a/IaHHOE IPOCTEUIINMHU YCIOBHSIMU; KOOPJMHATHOM IIJIOCKOCTH;
pacrno3HaBaTh JIO)KHbIE YTBEPKACHUS, OIIUOKU B PACCYKICHUSX, IPOBOAMTD JIOKA3aTENIbHbBIE PACCYXKACHUS ISl 000CHOBAHUS
B TOM YHCJIE C UCIIOJIb30BAHUEM KOHTPIIPUMEPOB. VCTUHHOCTH YTBEPKICHUI.
B noBceaHeBHOM KU3HU U NIPH U3YYCHUH IPYTHX IPEIMETOB! B noBcenHEBHOM KU3HU U ITPU U3YYEHHUH JPYTUX IPEIMETOB:
HCI0JIb30BATh YHMCIOBBIE MHOKECTBA HA KOOPANHATHOW MPSAMOU MCII0JIb30BATh YHCIIOBBIE MHOKECTBA HA KOOPIMHATHON IIPSIMOM U Ha
JUI OITMCAHMSI PEaJIbHBIX ITPOLIECCOB U SIBJICHUM; KOOPJAMHATHOM TUIOCKOCTH JUIs OIIMCAHUS PEAIBHBIX IPOLECCOB U
IIPOBOJUTH JIOTUYECKUE PACCYXKICHUSA B CUTyallUsIX [IOBCEIHEBHOW | SIBJICHMIA,
KU3HU IIPOBOJMTH JTOKA3aTEJIbHbBIE PACCYKICHUS B CUTYaLMsIX IOBCEIHEBHON
JKU3HH, TIPU PEIIECHUH 33124 U3 APYTUX IPEIMETOB
Yucna n OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSMMU: LIEJI0€ YHCIIO, CB0060HO OnepUpPOBaTh MOHATUAMMU: LIETI0€ YUCIIO, JETUMOCTb YUCET,
BBIPQXKEHUS | JEITMMOCTh YUCell, 0OBIKHOBEHHAs 1p00b, AeCATUYHAs 1pOOb, 0OBIKHOBEHHAsl JpOOBb, AeCATUYHAs IpOOb, pallMOHAIEHOE YHCIIO,

pauoHaJIbHOC YUCJIO, HpI/I6J'II/I)KéHHO€ 3HAa4YCHUC YHuCJlia, 4aCThb,
10JIs1, OTHOIICHUC, IIPOLCHT, IIOBBINICHHUEC U IIOHMKCHUC HA
3aIaHHOC YHCJIO IIPOLICHTOB, MaCH_ITa6;

OIICPHUPOBATL HA 0a30BOM YPOBHC INOHATHUAMU: J'IOFapI/I(bM qucjia,
TPUTOHOMCETPHUYICCKAA OKPYXKHOCTD, I'padyCHad MEpa yriia,
BCJIMYMHA yTJIa, 3aAaHHOT'O TOYKOM Ha TpHrOHOMeTqueCKOﬁ
OKPYXHOCTHU, CHHYC, KOCUHYC, TAHI'CHC U KOTAHI'CHC YT'JIOB,
HUMCIOIIUX MPOU3BOJIbHYIO BCIIMUUHY

BBITIOJIHATH apI/I(bMeTI/I‘leCKI/Ie JIEHUCTBUS C LICTBIMU U
pallMOHAJIbHBIMU YU CJIAMH,

HpI/I6J'II/I)KéHH06 3HA4YCHHC YUClla, 4aCTb, J0JId, OTHOIICHUC, IIPOLICHT,
IMMOBBIIICHUEC U ITOHMXKCHUEC HA 3a/IaHHOC YUCJIO IIPOLICHTOB, MaCI_HTa6;
IMPUBOJAUTDL HPUMCEPLI YUCCII C 3aJaHHBIMHA CBOMCTBaMH JCIIMMOCTH,
OIICPHUPOBATH IIOHATHUAMMU: J'IOFapI/I(I)M quciia, TPUrOHOMECTPHUUICCKAA
OKPY’XHOCTB, paJluaHHAad U I'palyCHad MEpa yrjia, BeJIMYrMHa yriia,
3aJIaHHOT0 TOYKOM Ha TpHFOHOMCTpH‘-ICCKOfI OKPY>KHOCTH, CUHYC,
KOCHUHYC, TAHI'CHC U KOTAaHI'CHC YI'JIOB, UMCIOIIUX ITPOU3BOJIBHYIO
BCJIIMYNHY, YUCJIA € U TT;

BBITIOJIHATD apI/I(bMeTI/ILIeCKI/IC HeﬁCTBHH, CoucCTas YCTHBIC U ITUCbMCHHBIC
IMPUCMBI, ITPUMCHSAA ITPU HCOGXOI[I/IMOCTI/I BBIYMCIIUTCIILHBIC YCTpOﬁCTBa;




BBITOJIHATH HECIIOKHBIE TPE0OPa30BaHUs YNCIOBBIX BEIPAKCHUH,
CoJIepKaIUX CTETIEHH YHCe, MO0 KOPHU U3 YUCEIl, JINOO
norapuMbl YUCET;

CpaBHMBATh pallMOHAJIbHbIC YHCIIA MEXKIY COOOi;

OLICHUBATbH U CPAaBHUBATH C PALMOHAIBHBIMH YMCIIAMH 3HAYECHUS
LIEJIBIX CTENIEHEN YUCell, KOPHEH HaTypalbHOM CTEIEHU U3 YUCEIl,
norapu(MOB YHCEN B IPOCTHIX CITydasx;

n300paXkaTh TOYKAMHU HA YHCIIOBOH MPSIMOH II€TIbIC U
panMoOHaIbHBIE YUCIIA,

n300paxxaTh TOYKAMHU HA YUCIIOBOM MPSIMOM 1eNble CTETIEHU
qucell, KOPHU HaTypaJbHOU CTENEHU U3 YUCe, JJorapupmbl Yuces
B MPOCTBIX CIIY4asiX;

BBITIOJIHATH HECJIOKHBIE TPE0Opa30BaHUs LEIbIX U APOOHO-
paloHaIbHBIX OYKBEHHBIX BbIpaXKEHUI;

BBIpaXKaTh B IPOCTEUIINX CIy4asiX U3 PAaBEHCTBA OJIHY
IIEPEMEHHYIO 4Yepe3 APYyrue;

BBIYHCIIATH B IPOCTBIX CIyYastX 3HAUEHUS! YHCIIOBBIX U OYKBEHHBIX
BBIPAXKEHUH, OCYILECTBIIASL HEOOXOAUMBIE MOJICTAHOBKHU U
npeoOpazoBaHus;

n300pakaTh CXeMaTUYECKU YroJl, BEJIMYMHA KOTOPOTO BhIpayKeHa
B Ipajycax;

OLICHMBATh 3HAKU CHHYCA, KOCHHYCA, TAHT€HCA, KOTAHI€HCa
KOHKPETHBIX YIJIOB.

B noBceHEBHOM KU3HU U IIPU U3YUEHUU APYIHX Y4eOHBIX
IIPEIMETOB:

BBIIIOJIHATH BBIUMCIICHUS [IPU PEILIEHNH 3aJa4 ITPaKTHYECKOT O
Xapakrepa;

BBIIIOJIHATH IIPAKTUYECKUE PACYETHI C UCIIOJIB30BAHUEM IIPH
HE00X0AMMOCTH CIIPaBOYHBIX MAaTEPUAJIOB U BBIUYMCIUTEIbHBIX
YCTPOMCTB;

COOTHOCHTb PeajbHbIe BETMUMHBI, XapaKTEPUCTUKH OOBEKTOB
OKPYKAIOLIEro MUPA C UX KOHKPETHBIMU YUCIIOBBIMU
3HAYCHUAMU;

UCIOJb30BATh METOAbl OKPYTJICHHUS, TPUOIMKEHUS U IPUKUIKU
IIpU PELICHUH NTPAKTUYECKUX 3a/1a4 TOBCEIHEBHOU KU3HU

HAXOJUTh 3HAUCHHS KOPHS HATYPAJIbHOM CTENEHHU, CTENICHH C
panroHaIbHBIM TIOKa3aTeseM, Jiorapudma, UCIOIb3ys PU
HE00XO0IMMOCTH BBIYMCIIUTENBHBIE YCTPOICTBA;

M0JIb30BATHCS OLIEHKOW U MPUKUAKOHN P MPAKTHYECKUX pacueTax;
IIPOBOJIUTH IO U3BECTHBIM (hOPMYJIaM M MpaBHIIaM IIPeoOpa3oBaHus
OYKBEHHBIX BBIPKEHHH, BKITFOUAIOIINX CTETICHHU, KOPHH, JIOrapu(MBbI 1
TPUTOHOMETPHUYECKHE (DYHKIINU;

HAXOJIUTh 3HAUCHHSI YHCIIOBBIX M OYKBEHHBIX BBIPAYKEHHM, OCYIIECTBIISSA
HE0O0X0IUMBbI€ MOJICTAHOBKHU U MpeoOpa3oBaHus;

n300pakaTh CXeMaTHUECKH YTOJI, BEIMYMHA KOTOPOTO BBIpAXKEHA B
rpajycax Wi paJuaHax;

UCTIOJIb30BATh TP PEIICHUH 33]a4 TAOTMYHBIC 3HAUCHHSI
TPUTOHOMETPHUYECKUX (QYHKIIUH YTIIOB;

BBITIOJTHATH TIEPEBO/T BETUYNHBI yTIIa U3 paJHaHHON MEPHI B TPATyCHYIO
1 00paTHo.

B noBceaHeBHOM XU3HU ¥ TIPU U3YIEHUH JPYTHX YI€OHBIX MMPEIMETOB:
BBITIOJTHATH IEUCTBUS C YUCIIOBBIMU JIaHHBIMHU IIPU PEIICHUH 3a]1a4
MPAKTHYECKOTO XapakTepa U 3a/1ad U3 pa3IuyHbIX 00JacTell 3HaHUIA,
UCIOJIB3YS MPU HEOOXOIUMOCTH CIIPABOYHBIE MaTEpUANIbI U
BBIUHCIIUTENbHBIE YCTPOMCTRA;

OIICHUBATh, CPABHUBATH U UCIOJIB30BATh MPU PELICHUH MPAKTUYECKUX
3a]]a4 YMCIIOBbIE 3HAUEHUS PEeaJIbHBIX BEJIMYMH, KOHKPETHBIC YHCIOBBIE
XapaKTePUCTUKU 00BEKTOB OKPYKAIOIIEr0 MUpa




VYpaBHeHus | Pemars nMHelHbIE ypaBHEHMS U HEPABEHCTBA, KBAJIpaTHbIC Pematp pannonanbHble, TIOKa3aTeNbHbIE U JIOTapu(hMUIECKUE
u YpaBHEHHUS; YpaBHEHUS U HEPABEHCTBA, IPOCTEUIINE UPPALIUOHAIIBHBIE U
HEPaBEHCTB | pelmarthb Jorapupmuueckue ypasHeHus suna log a (bx +c)=du TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U UX CUCTEMBI;
a npocreiire HepaBeHcTBa Buja log a x < d; WCIIOJIb30BAaTh METObI PEIICHNS YPABHEHUI: IIPUBEJICHUE K BUILY
pemaTh mokasaTelibHble ypaBHEHUs, BUaa abx+c=d (rae d MOKHO | «IIpom3BeICHUE PAaBHO HYIIO» MM «9aCTHOE PABHO HYIIOY», 3aMEHA
IIPEJICTaBUTh B BUJIE CTEIIEHU C OCHOBAHMUEM a) U IpocTeiiine IIEPEMEHHBIX;
HepaBeHCTBa Buaa ax<d (rae d MOKHO IPEJCTaBUTh B BHJIE HCII0JIb30BAaTh METOJ HHTEPBAJIOB Ul PELICHUS HEPABEHCTB;
CTEIIEHU C OCHOBAHMEM a);. UCTIOJIb30BATh TPaPUUECKIA METO TS TPUOIMKEHHOTO PEIICHHS
IIPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEH ITPOCTEUILIErO YPaBHEHUH U HEPABEHCTB;
TPUTOHOMETPUYECKOIO ypaBHEHUS BUJA: SIn X = a, €OS X =a, tg X | u300pakaTb HA TPUTOHOMETPUUYECKON OKPYKHOCTH MHOKECTBO
= a, ctg X = a, TJIe @ — TabJIMYHOE 3HAaYEHHUE COOTBETCTBYIOLIEH peleHn NPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;
TPUTOHOMETPUYECKON (QYHKIIUHU. BBITIOJIHATH OTOOP KOpHEH YpaBHEHUN WJIM PEIICHU HEPABEHCTB B
COOTBETCTBUU C JOMOJTHUTEIBHBIMA YCIOBUSIMU U OTPAHUYECHHSIMHU.
B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTHUX MPEAMETOB:
COCTaBJIATh U PEIIaTh YPABHEHUS U CUCTEMBI YPABHEHU MTPU B noBceHeBHOM KU3HU U MPH U3YYEHUH IPYTUX YUEOHBIX IPEAMETOB:
PELIEHUN HECIIOKHBIX MPAKTHYECKUX 3a1a4 COCTaBJIAITh U PELIAaTh YPAaBHEHUS, CUCTEMBI YPDaBHEHHUI M HEPABEHCTBA
IIPU pELICHNH 3a]a4 APYTruX y4eOHbIX IPEIMETOB;
MCII0JIb30BATh YPABHEHMS M HEPABEHCTBA JUJIs TIOCTPOEHUS U
MCCIIEOBaHMS POCTEUIINX MAaTEMaTHYECKUX MOJEIIEH pealbHbIX
CUTYyallMil WIK IPUKJIAIHBIX 3a7a4;
YMETb HHTEPIPETUPOBATH MOJYYCHHBIN IIPU PELICHAN YPaBHEHUS,
HEPaBEHCTBA WM CUCTEMBI PE3YJIbTaT, OLICHUBATh €r0 IPaBI0INOI00HUE B
KOHTEKCTE 3aJJaHHOM pealbHON CUTYallM WM NPUKIAIHON 3a/1a4H
OyHKIHMU OmnepupoBaTb Ha 0a30BOM YpOBHE NOHATHAMM: 3aBUCUMOCTh OnepupoBaTh NOHATUAMU: 3aBUCUMOCTb BEJIMYMH, PYHKIHUS, apTyMEHT

BEJIMYWH, QYHKIIMSA, apTYMEHT W 3HaUYeHUEe (PyHKIMH, 001aCTh
OTIpEICIICHUs] © MHOXKECTBO 3HaUCHHUI (QyHKIINH, rpaduk
3aBHCUMOCTH, TpaduK QyHKIUHU, HYIU QYHKIHMH, TPOMEKYTKA
3HAKOIOCTOSIHCTBA, BO3PACTaHUE HA YUCIIOBOM IIPOMEXKYTKE,
yOBIBaHUE HA YHCIIOBOM MPOMEXKYTKE, HAaHOOJIbIIICE 1
HaMMCHbIIICEe 3HAYCHUE (PYHKIIMH HA YUCIIOBOM MIPOMEKYTKE,
nepuoandeckas QyHKIUs, TIEPHOT,

oTiepupoBaTh Ha 0230BOM YpOBHE MOHATUSIMHU: MpsiMasi U 0OpaTHas
MPOMOPIIMOHANIBHOCTD TMHEHHAsI, KBaIpaTHYHas,
norapudMuUeckas U rnmokaszarenabHas yHKIUH,
TPUTOHOMETpHYECKHUEe (DYHKIUY;

pacrno3HaBaTh rpadyKu dJIEMEHTapHBIX QYHKINI: MPSIMOH U

¥ 3HaUeHUe (PYHKINUHU, 00JIACTh OTIPEACTICHHUS U MHOYKECTBO 3HAYCHU I
byHKIIUU, TpaduK 3aBUCUMOCTH, Tpaduk GyHKIIUU, HYIU QYHKIIHH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTAaHHE HA YHCIOBOM
NPOMEKYTKE, YObIBAHUE HA YUCIIOBOM ITPOMEKYTKE, HAaHOOJIbIIICE 1
HaMMEHbIIICE 3HAYCHUE (QYHKIIMH HA YMCIIOBOM ITPOMEKYTKE,
nepuonveckas GyHKIUs, IIEPUOJI, YeTHAS U HeueTHast (DYHKIIUH;
OTIEPUPOBATH TIOHATHSIMHU: IPSIMasi K 0OpaTHast IPOIIOPIIUOHATBHOCTD,
JTUHEHHasl, KBaJpaTHyuHas, JorapudmMudeckas 1 mokazaTeabHast
GbyHKIMH, TPUTOHOMETpHYECKHe (QYHKITHH;

OTIPEIeNATh 3HaYeHHe (PYHKIIUU 0 3HAUECHUIO apryMeHTa Mpu
pa3IMYHBIX crioco0ax 3agaHusi PyHKINU;

CTPOUTH TpaMKu U3YUYEHHBIX (PYHKIIHIA,




00paTHO MPONOPIIMOHATFHOCTH, JITHEHHOM, KBaIPaTUIHOM,
norapu(MHUUECKOH U MOKa3aTeNbHON (HYHKINH,
TPUTOHOMETPUYECKHUX (PYHKITHIA;

COOTHOCHTB TPa(pyKH IEMEHTAPHBIX (PYHKIIHIA: IPIMOI 1
00paTHOH MPOTIOPITMOHATBFHOCTH, JITHEHHOM, KBaIPaTUIHOM,
norapu(pMUYECKOH U TIOKa3aTeNbHON (PyHKIIHIA,
TPUTOHOMETPHUYECKUX (PYHKIUH C PopMyaamMH, KOTOPHIMU OHH
3aJ1aHbl;

HaXOJUTh MO rpaduKy NpuOINKEHHO 3HAUCHUS PYHKIIUU B
3aJJaHHBIX TOYKaX;

ONpeeNnsaTh N0 rpaduKy cBoicTBa PYHKIUHU (HYJIH, TPOMEKYTKU
3HAKOIMOCTOSIHCTBA, IPOMEKYTKM MOHOTOHHOCTH, HAauOOJIbILINE U
HauMEHBIINE 3HaUeHus U T.11.);

CTPOUTH 3CKM3 rpaduka GyHKINH, YA0BIETBOPSIOLIEH
MIPUBEACHHOMY HA0OPY yCI0BUH (MPOMEKYTKH BO3pacTaHus /
yObIBaHUS, 3HaUeHHE PYHKIUU B 3aJaHHOU TOYKE, TOUKU
AKCTPEMYMOB H T.11.).

B noBceqHEeBHOM JKU3HU U TTPU U3YYCHUU APYTHX TPEAMETOB:
OTIpENIENATh IO TpauKaM CBOICTBA pPeabHBIX MPOIIECCOB U
3aBUCUMOCTEH (HanOOIbIINE M HAMMEHBIIINE 3HAYCHHUS,
MIPOMEXYTKH BO3PACTAHUS U YOBIBAHUS, TPOMEKYTKH
3HAKOTMOCTOSIHCTBA H T.II.);

WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU
MPAKTUYCCKON CUTYalluu

OTIHMCBIBATH 1O TPaQUKy M B MPOCTEHIIHX CIydasx 1o ¢popmyre
NOBEJICHUE U CBOMCTBA (DYHKUUH, HAXOJUTH MO rpaduKy GyHKIHH
HanOOJIbIINE U HAUMEHBIINE 3HAYCHHUS;

CTPOUTH ACKH3 rpaduka GyHKINH, YAOBICTBOPSIOUICH TPUBEICHHOMY
HA0OPY yCIOBU (POMEKYTKH BO3pACTaHU/yObIBAHHMSI, 3SHAUCHUE
(GyHKIIMM B 331aHHON TOYKE, TOUYKH SKCTPEMYMOB, ACUMITOTHI, HYJIN
(GyHKUMH U T.1.);

pemaTh ypaBHEHHsI, IPOCTEUIIINE CUCTEMbl YPABHEHUH, HCIIOIB3Ys
CBOMCTBA (PYHKIUI U UX IpadUKOB.

B noBcegHeBHOM KU3HU U PU U3YYEHUH IPYTUX YUEOHBIX IPEAMETOB:
ONPENENATh O rpaduKkaM M UCIOJIb30BATh YIS PEIIEHUs IPUKIIATHBIX
3a/1a4 CBOWCTBA peabHBIX MPOIIECCOB U 3aBUCUMOCTEH (HAauOOJBbIITHE U
HauMEHbIINE 3HAYEHUS, IPOMEKYTKHU BO3pACTaHUsI U YObIBAaHUS
(GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, IEPUOA U T.I1.)
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MTPAKTUYECKON
CUTYaIuH;

OTPEeNeNATh Mo rpadukaM MpocTenine XapakKTepUCTHKU
NEePUOINYECKUX MPOIIECCOB B OMOJIOTUH, SKOHOMHKE, MY3BIKE,
PamuOCBs3H | JIp. (aMIUTATY/1a, IEPUOJT U T.11.)

b

OneMeHTBI
MaTeMaTH4
€CKOr0
aHanu3a

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSMU: TPOU3BOTHAS
(GyHKIMH B TOUKE, KacaTelnbHas K rpaduky GyHKIIHIH,
MpoU3BOIHAS (DYHKIIHH;

OTIPEIeNIATh 3HaYeHHE MPOU3BOIHON (PYHKIIMU B TOUKE O
M300paXeHUIO KacaTellbHOH K TpaduKy, MPOBEICHHOM B 3TOM
TOYKE;

pelaTh HECIOXKHBIE 3a7]a4ll Ha IPUMEHEHUE CBSI3U MEXIY
MPOMEKYTKaMU MOHOTOHHOCTH M TOUYKaMHU SKCTpeMyMa (pyHKIIHMH,
C OJTHOM CTOPOHBI, 1 MPOMEKYTKAMU 3HAKOMOCTOSIHCTBA M HYJISIMU
IIPOU3BOIHOM ATON (PYHKIIMU — C JPYTOM.

OnepupoBaTh NOHATUSAMU: MPOU3BOAHAA (PYHKIIMU B TOUKE,
KacaTesbHas K rpaduky QyHKINUU, TPOU3BOHAS (PYHKIINU;
BBIYHCIISTH MPOU3BOAHYIO OJTHOUJICHA, MHOTOUJICHA, KBaJAPATHOTO
KOPHSI, IPOU3BOJIHYIO CYMMBI (DYHKIIUIA;

BBIYHCIISTH MPOU3BOIHBIE TIEMEHTAPHBIX (PYHKIUM U UX KOMOWHAIHH,
UCIIOJIB3YSl CIIPABOYHBIE MATEPUAIIBI;

UCCIIeI0OBaTh B MPOCTEHUIINX CIydasX QYHKIUN HA MOHOTOHHOCTb,
HaXOJUTh HanOOJIbIIINE U HAMMEHbIINE 3HaUeHUs (QYHKIUN, CTPOUTH
rpauKyu MHOTOYJICHOB M IMTPOCTEUIINX PALIMOHATIBHBIX (QYHKIHMH ¢
MCIIOJIb30BAaHUEM allapaTa MaTeMaTUYECKOrO aHAIN3a.




B noBceaHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX IPEIMETOB!
MOJIB3YACH TpadrKaMH, CPABHUBATH CKOPOCTH BO3PACTAHUS
(pocta, MOBBIIICHNUS, YBEIMYCHUS U T.I1.) WM CKOPOCTH YOBIBaHUS
(mazeHusi, CHU’)KEHUS, YMEHBIIEHUS U T.I1.) BEJIMYHH B PEAJIbHBIX
nporeccax;

COOTHOCHTB TPaUKH peabHBIX MPOIECCOB M 3aBUCUMOCTEH € MX
ONMCAHUSAMH, BKIIOYAIOIIUMH XapaKTEPUCTUKH CKOPOCTH
M3MeHEHHUs (OBICTPBI pOCT, IIIABHOE IOHUKEHHE U T.I1.);
HCI0JIb30BaTh I'paMKH peasbHbIX IPOLECCOB JUISl PEILIEHUs
HECJIOKHBIX MPUKIIAJAHBIX 3a/1a4, B TOM YHUCJIE OTPEAEsis MO0
rpaguKy CKOPOCTh X0/1a MpoIiecca

B noBceHeBHOM JKU3HU U NIPU U3YYCHUH JPYTUX yYEOHBIX MPEIMETOB:
pemaTh NPUKIaIHbIE 3a/1a41 U3 OUOJIOTUH, (PU3HUKU, XUMHUH, SKOHOMHKH
U JPYTUX IPEAMETOB, CBA3aHHBIC C UCCIICIOBAHUEM XapPAKTEPUCTUK
peaJIbHBIX MTPOLIECCOB, HAX0XKACHUEM HauOOJIbIINX U HAUMEHBIINX
3HA4YECHUM, CKOPOCTH U YCKOPEHUS U T.I1.;

MHTEPIPETUPOBATH ITOJYYCHHBIE PE3YJIbTATHI

Cratuctuxk | OnepupoBath Ha 0a30BOM YPOBHE OCHOBHBIMU OMHCATEIbHBIMU HwmeTs npencraBieHne 0 AUCKPETHBIX U HENPEPBIBHBIX CITyYalHBIX
a ¥l TEOpUs | XapaKTepUCTUKAMHU YUCIOBOTO Habopa: cpeaHee BEJIMYMHAX U PACTIPEICIICHUSAX, O HE3aBUCUMOCTH CITYYailHbIX BEJIUYHH;
BEpPOSATHOCT | apupMeTHIecKoe, MeIuaHa, HauOoJIbIIIee U HANMEHBIIIEe MMETh IPEACTABICHHE O MATEMATHUYECKOM OXKUJAHUH U TUCTIEPCUU
€M, JIoTuKa | 3HAYEeHHUS, CIIy4alHbIX BEJIMYMH;
u OTIEPHPOBATH HA 0A30BOM yPOBHE MOHATHUSMH: YaCTOTa U MMETh PEACTABICHUE O HOPMAJIBHOM PAaclpeAesICHUU U IPUMepax
KOMOMHATO | BEPOSTHOCTH COOBITHS, CITY9aillHBIA BBIOOD, OTIBITHI C HOPMAaJIbHO PacIpe/IeI€HHbIX CIIy4YalHbIX BEJINYHMH;
pHUKa PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU COOBITHSIMU; MMOHUMATh CyTh 3aKOHA OOJIBIIIUX YHUCENT U BLIOOPOYHOTO METOa
BBIYUCIISTH BEPOSITHOCTH COOBITHI Ha OCHOBE TIOJICYETA YHCa M3MEpPEHHS BEPOSITHOCTEM;
HCXOJIOB. UMETh MPECTABICHUE 00 YCIOBHON BEPOSITHOCTH U O TIOJTHOM
BEPOSITHOCTH, TPUMEHSThH UX B PEIICHUH 33]1aY;
B noBceHeBHOM KHW3HU U TIPU U3YYEHUH APYTUX NPEIMETOB: MMETh PEACTABICHUE O BaXKHBIX YACTHBIX BUIAX PACHPECICHUN 1
OLICHUBATh U CPABHUBATH B MPOCTHIX CIydasiX BEPOSITHOCTU MIPUMEHSTh UX B PELICHUM 3a]1a4;
COOBITUH B peaTbHOM KU3HH; MMETh PEACTABICHUE O KOPPEIALMU CIIy4yalHbIX BEJIMYUH, O TUHEUHON
YUTaTh, COMOCTABIATh, CPABHUBATH, MHTEPIIPETUPOBATH B pEerpeccuu.
MPOCTHIX CIy4asix pealibHbIE JaHHBIE, ITPEJCTABICHHBIC B BUJIC
Ta0IMI, AUarpamm, rpapuxon B noBceaHeBHOM KU3HU U IPU U3YYEHUU JPYTUX MIPEIMETOB:
BBIYUCIISITH WIIM OIIEHUBATh BEPOSTHOCTH COOBITUH B PEaIbHOM KU3HH,
BBIOMPATH IMOXOAIINE METOIBI TIPEJICTABIICHUS U 00pa0OTKN JaHHBIX;
YMETb pelIaTh HEeCIO0XKHbIE 3a]]aui Ha IPUMEHEHHUE 3aKOHa OOJIBIINX
YHUCeN B COIMOJIOTHUH, CTPAaXOBAaHUH, 3/IpaBOOXPaHEHUH, 00ECIICUCHUN
0€30MacHOCTH HACEICHHsI B UpE3BbIUAHHBIX CUTYAIUSIX
TekcrtoBbie | PemaTe HeCIOKHBIE TEKCTOBBIE 3aJa4U PAa3HBIX TUIIOB; PemaTe 3agaun pa3HbIX TUIIOB, B TOM YHMCJIE 3a/1a4U MMOBBILIEHHON
3aJauu aHAJIM3UPOBATH YCIIOBUE 33J]a4ui, IPU HEOOXOIUMOCTH CTPOUTH TPYAHOCTH;

JIsL €€ pCHICHUSA MATEMATUYCCKYIO MOICIIb;
IIOHUMATb U UCIIOJIL30BATh IJISA pCHICHUS 3aJa49n I/IH(bOpMaI_[I/IIO,

BBI6I/IpaTL OINTUMAJIBHBI METOH peUicHusA 3aia4uu, pacCMaTpuBas
Pa3JINYHBbIC MCTOIbI;




MPEJCTABICHHYIO B BU/I€ TEKCTOBOM U CUMBOJIBHON 3aITUCH, CXEM,
Tabnul, AUarpamMm, rpauKoB, PUCYHKOB;

JeWCTBOBATD IO AITOPUTMY, COJIEPKAIIEMYCS B YCIIOBUH 3a/1a4H;
WCTOJIb30BATh JIOTHYECKUE PACCYKJICHHS MIPH PEIICHUN 33]a4H;
paboTath ¢ U30BITOUHBIMHU YCIOBHSIMH, BBIOHpAs U3 BCEH
uHbOpMaInY, TaHHbIE, HEOOXOAUMBIE ISl PELICHUS 3a/1a4H;
OCYILIECTBJISATh HECIIOKHBIN NepedOp BOSMOKHBIX PEIICHUH,
BBIOHpAst U3 HUX ONTHMAIILHOE 110 KPUTEPHSIM,
chopMyIUPOBAaHHBIM B YCIOBUH;

aQHAJIM3UPOBATH M HHTEPIPETUPOBATH TIOJTYICHHBIC PEIICHUS B
KOHTEKCTE YCIIOBUS 331a4H, BEIOMPATH pEIICHUs, HE
MPOTHBOPEYAIINE KOHTEKCTY;

pemaTh 3a/1a4M Ha pacyeT CTOMMOCTH TIOKYIIOK, YCIIYT, TIO€370K U
T.IL.;

peraTh HeCJIOKHBIE 3a]1auM, CBSI3aHHBIC C JIOJIEBBIM y9aCTHEM BO
BIIQJICHUH (DUPMOM, IPEINPUITHEM, HEBYKUMOCTHIO;

pemaTh 3a/1a4d Ha MPOCTHIE MPOIIEHTHI (CHCTEMBI CKHIOK,
KOMHCCHUH) U Ha BBIUYUCIIEHUE CJIOKHBIX ITPOLIEHTOB B Pa3UYHbIX
cXeMax BKJIaJI0B, KPEIUTOB U UIOTEK;

pelaTh NpakTH4YeCcKHue 3a/1a4u, TpeOyIollre CI0JIb30BAHUS
OTpUIIATENIbHBIX YHCET: Ha ONPEesIEHNE TeEMIIEpaTyphl, Ha
ompeieJIieHUE T0JIOKEHHUST Ha BPEMEHHOM ocH (0 HaIei 3pbl 1
1ocJie), Ha JBMKEHUE JEHEKHBIX CPEJCTB (IMIPUX0J/pacxo ), Ha
omnpesesieHue rIyOrHBI/BBICOTHI U T.I1.;

MCI0JIb30BATh MOHITHE MacIITada Jiisl HaXOKICHUs] pPACCTOSIHUN U
JUIMH Ha KapTax, IJIJaHaX MECTHOCTH, IJIaHaX MOMEIEHUH,
BBIKpOIKaX, Mpu paboTe Ha KOMIIBIOTEPE U T.1II.

B noBceaHeBHOM KU3HU U MPU U3YYEHUH APYTUX MPEIMETOB:
pelIaTh HEeCI0XKHbIE MPAKTUYECKUE 3a]]aul, BOSHUKAIOLIUE B
CUTYAIUSIX MOBCEAHEBHON KU3HU

CTPOUTH MOJIENb PEIICHUS 33]]a91, TIPOBOJIUTH JOKA3aTeIbHbIC
paccyXIeHuUs;

penrate 3a1a4n, Tpedyromue nepedopa BapuaHToOB, MPOBEPKH YCIOBUH,
BBIOOpA ONTHUMAJIBHOTO Pe3yJIbTaTa;

AQHAIM3UPOBATH M HHTEPIPETUPOBATEH PE3YJIbTAThI B KOHTEKCTE YCIOBHS
3a/1a4M, BRIOMPATH PEIICHUS, HE TPOTUBOPEUAIINE KOHTEKCTY;
MIEPEBOJIUTH TPU PEUICHUH 3a/1a4 HH(POPMAIIHIO U3 OJHON (HOPMEI B
JPYTYIO, UCTIOJIB3YSI PU HEOOXOTMMOCTH CXEMBI, TAOIHUIIbI, TpaduKH,
JarpamMMBbl;

B noBcenHEeBHOM XU3HU U IPU U3YYEHUN JPYIUX NIPEIMETOB:
pemaTh NpakTUYECKHE 3a4a41 U 3a/1a4 U3 IPYruxX IpeIMETOB

I'eomeTrpus

OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHIMM: TOUKA, IPsIMas,
IJIOCKOCTB B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD U
NEPIEHIUKYJIIPHOCTD NPSAMBIX U INIOCKOCTEN;

pacrno3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHUKOB (TIpHU3Ma,
UpaMua, IPSAMOYTOJIbHBINA Napaieenunes, Kyo);
n300paXkaTh U3ydaemMble GUTYphl OT PYKH M C IPUMEHEHHUEM

OHepI/IPOBaTL IOHATHUAMM: TOUYKA, IIpAMasd, IMJIOCKOCTb B IIPOCTPAHCTBC,
NnapaiCJIbHOCTb U NCPICHAUKYIIAPHOCTD PAMBIX U HJ'IOCI(OCTGIZ;
MMPUMCHATH AJId pCUHICHUA 3a1a4 T'COMETPHUICCKUC (baKTBI, €CJIN yCJIOBUA
IMPUMCHCHUSA 3a/IaHbI B SIBHOM (bopMe;

peliaTh 3aJa491 HAa HAXOKACHUC T'COMCTPHICCKUX BCIIMYUH I10 06pa3uaM
WJIN aJITOPUTMAM;




MPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

nenath (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEeMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y;

U3BJIEKATh HH(OPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢burypax, IpeAcTaBICHHYIO Ha YePTeXKax U PHUCYHKAX;
npuMeHsTh Teopemy [Indaropa npu BeIYMCIEHUH IIEMEHTOB
CTepeoMeTpUIecKux puryp;

HAXOJUTh 0OBEMBI U IUIONIAIU TIOBEPXHOCTEH MPOCTEHIIINX
MHOTOTPaHHHUKOB C TIpUMEHEeHnEM (popMy;

pacro3HaBaTh OCHOBHBIC BUJIBI TEJ BpalleHHs (KOHYC, IIFITHH/ID,
cdepa u map);

HaXOJIUTh 0OBEMBI U IUIOMIAIN TIOBEPXHOCTEH MPOCTEHIIINX
MHOTOTPaHHUKOB U TEJI BPAIICHUS C TPAMEHEHHEM (hOPMYIL.

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTHUX MPEAMETOB:
COOTHOCHUTbH aOCTpaKTHbIE TEOMETPUUECKHE MOHITUS U (DAKTHI C
PEAITbHBIMHA ) KXU3HCHHBIMU 06”[)eKTaMI/I " CUTyallusIMHU,
HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPUICCKUX
(buryp I perieHus TUTIOBBIX 3a/1a4 MTPAKTUYECKOTO COJCPIKAHMUS;
COOTHOCHTb TIJIOMIAH TTOBEPXHOCTEH TEJI OIMHAKOBOM (hOPMBI
pa3IMYHOTO pa3Mepa;

COOTHOCUTH 00bEMBI COCYZIOB OJIMHAKOBOM (POPMBI pa3IMuHOTO
pasmepa;

OIIEHUBAThH (POpPMY MPABUIILHOTO MHOTOTPaHHUKA MTOCJIE CIHIIOB,
Cpe30B U T.II. (OIPeAesATh KOJUYSCTBO BEPIINH, peOep U rpaHei
MTOJTYYCHHBIX MHOTOIPAHHUKOB)

nenath (BBIHOCHBIE) TUIOCKHE YePTEKU M3 PUCYHKOB 0OBEMHBIX (DUTYP,
B TOM YHCJI€ PHCOBATh BUJ CBEPXY, COOKY, CTPOUTH CEUCHHUS
MHOTOTPaHHHUKOB;

U3BJICKaTh, UHTEPIPETUPOBATH M MTPEOOPa30BHIBATH HH(OPMAIIHIO O
TreOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX;
PUMEHSTh TeOMETPUYECKUE (PAaKThI JUTSI peIISHHs 3a1a4, B TOM YUCIIe
IPEJI0JIararoIuX HECKOJIBKO 111aroB PEeIICHHUS;

OIMCHIBATh B3aMMHOE PACIOJIOKEHUE NPAMBIX U INIOCKOCTEN B
IPOCTPAHCTBE;

(bopMynupoBaTh CBOMCTBA U NMPU3HAKU (HUTYD;

JIOKa3bIBaTh T€OMETPUYECKHE YTBEPKICHMUS;

BJIQ/IETh CTaHJAPTHOMN KJIacCU(PHUKAIMEl MPOCTPAHCTBEHHBIX QUTYp
(mMpaMubl, TPU3MBI, TAPAIIIEIECTIUIIE b );

HaXOJUTh 0OBEMBI U TJIOLIA/IN TOBEPXHOCTEN r€OMETPUUECKHX TeJl C
npuMeHeHueM Gopmyi;

BBIUHCIISITH PACCTOSIHUS U YTJIBI B IPOCTPAHCTBE.

B noBceaHeBHOM )XKM3HU U MTPU U3YYEHUU JPYTUX MPEIMETOB:
UCII0JIb30BaTh CBOMCTBA Fr€OMETPUUECKUX (PUTYp ISl pEIICHUs 3a/1a4
MPaKTUYECKOTO XapakTepa M 3aja4 u3 APYyrux odjgacTeit 3HaHUI

BekTops! u
KOOpAMHAT
bl B
MIPOCTPAHCT
BE

OHepI/IpOBaTB Ha 0a30BOM YPOBHE INIOHATHEM JCKAPTOBBI
KOOPAUHATBI B IIPOCTPAHCTBC,

HaxXO0IuTb KOOPAWHATHLI BEPUINH Ky6a U IpsAMOYT'OJIbHOTO
napajiiCaCImIicaa

OHCpHpOBaTL MNOHATHUAMHA JCKAPTOBLI KOOPAHUHATHI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
YroJj MEexKAy BEKTOpaMU, CKAJIIPHOC ITPOU3BCACHUC BEKTOPOB,
KOJUIMHCAPHBIC BCKTOPHbI;

HaxXoIuTb PACCTOAHUEC MCKAY ABYMA TOUKAMH, CYMMY BEKTOPOB 1
IMMPOU3BCACHUC BCKTOPA HA YUCJIO, YI'OJI MEXKIY BECKTOpAMH, CKAJIIPHOC
MMPOU3BCACHUC, PACKIIAABIBATD BEKTOP MO ABYM HCKOJIJIMHCAPHBIM
BCKTOpPaAM;

3a1aBaTh IJIOCKOCTb YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOPAUHAT,
peuiaThb HpOCTGfIIJ.IPIG 3a1a4uv BBECACHHUCM BCKTOPHOI'O Oasmca




Hcropus OnuceiBaTh OT/ENbHBIE BBIIAIOLIUECS PE3YJIbTATHL, T0JydeHHbIe B | [IpeacTaBisaTh BKIIaJ BBIJAIOIIMXCS MAaTEMaTUKOB B pa3BUTHE
MAaTE€MAaTHK | XOJIe Pa3BUTHUSA MAaTEMaTUKH KaK HAyKU; MaTeMaTUKU ¥ UHBIX HAyYHBIX 001acTeil;
u 3HaTh IPUMEPHI MATEMAaTUYECKUX OTKPBITUH U UX aBTOPOB B CBS3U | [IOHUMAaTh POJIb MATEMAaTUKH B pa3BuTuu Poccun

C OTEYECTBEHHOW U BCEMUPHOU UCTOPHUEH;

IIOHMMATh POJIb MAaTEMATHKU B pazsuTun Poccun
Meronas! [IpuMeHATH U3BECTHBIE METOABI IIPU PELICHUU CTaHAAPTHBIX Hcnonp30BaTh OCHOBHBIE METOJIBI I0KA3aTEIbCTBA, IIPOBOIUTH
MaT€MAaTHK | MaTeMaTHYECKUX 3a/1a4; JI0Ka3aTeJIbCTBO M BBIIIOJIHATH ONPOBEPIKECHUE;
u 3aMedaTh U XapaKTEPU30BATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B | IIPUMEHATh OCHOBHBIE METO/IbI PEIICHHS] MATEMaTUYECKUX 3a/1a4;

OKpYXKarOILEH JEHCTBUTEIBHOCTH;

IMPHUBOJUTH IMPUMEPBI MATEMATUYCCKUX SaKOHOMepHOCTCﬁ B
MIPUPOJE, B TOM YHUCIIE XapaKTEPU3YIOIIUX KPACOTY U
COBEpILEHCTBO OKPYXKAIOIIEr0 MUPa U MIPOU3BEICHUIN HCKYCCTBA

Ha OCHOBE MaTE€MaTUYECKUX 3aKOHOMEPHOCTEMN B IPUPOC
XapaKTEpPU30BaTh KPACOTY M COBEPLIEHCTBO OKPYXKAIOLIEr0 MUpa U
IIPOU3BEICHUN HCKYCCTBA;

IIPUMEHATH NIPOCTEMNIINE IIPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IPY PENIEHUN MAaTEMaTUYECKUX 3a]a4




Paznea 2. Conep:xanmne y4eOHOI 0 nmpeamera

10 xaacc
AJiredpa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIN3a
[ToBTOopenue. Peuienue 3amad ¢ UCIOJIb30BAaHUEM CBOMCTB YHMCEN M CUCTEM CUMCIIEHUS, ACIMMOCTH, JOJIEWM M YacTel, MPOUEHTOB, MOAYJIEH YUCEI.
Pemenue 3aga4 ¢ UCNoOJIb30BaHUEM IPaAyCHOM MEPBI yIJIa.
PeHIeHI/Ie 3a4a4 Ha ABUXXCHUC U COBMGCTHYIO pa60Ty C IMMOMOIIIBO JIPIHCfIHI:IX nu KBaI[paTHBIX ypaBHeHI/Iﬁ 1 UX CUCTCM. PGHIGHI/IG 3a1a4 C IMOMOIIIBIO
YU CJIOBBIX HepaBeHCTB U CUCTEM HepaBeHCTB C 0ILHOfI HepeMeHHOﬁ, C HpI/IMCHeHI/IeM 1/1306pa>1<eH1/1;1 YUCJIIOBBIX HpOMe)KYTKOB.
Pemenune 3amay ¢ MCMONb30BaHMEM YHCIOBBIX (YHKIMH M HUX rpagukoB. Vcmonb3oBaHHe CBONCTB M TpaUKOB JIMHEHHBIX M KBaJpPaTHYHBIX

(GyHKIMH, 06paTHOM MPONOPIHOHATBEHOCTH U GyHKIME Y = /X . ['paduyeckoe penieHne ypaBHEHHI 1 HEPABEHCTB.
TpuronomeTrpuyeckass OKPYXKHOCTb, paoduanHasi mepa yeaa. CUHYC, KOCHHYC, TaHTCHC, KOMAH2eHC TIPOW3BOJILHOTO yrima. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXJICCTBO M CIIEJACTBHS W3 HEro. 3HAueHHUs TpUroHOMeTpuueckux (yHkuumit mis yrimo 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, E,E, T pan). Popmynvl CLOHCEHUS MPUSOHOMEMPUYECKUX DYHKYULL, hopMynbl npueedeHuss, hopmyibl 080UHO2O apeyMeHmd..
6 4 3 2

Hynmu ¢(yHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. HamOosbliee 1 HauMeHbIlee 3HaueHUe (yHKOuH. [lepuomndeckue (yHKINU.
YeTtHOCTh M HEUETHOCTH GYHKIUN. CodicHble (hyHKYUU.

Tpuronomerpudeckue pyHkuuu Y =C0SX, Y =SIN X, Y = t9X . @yuxyus y = ctgx . CoiicTBa ¥ rpa@UKu TPUTOHOMETPHUECKUX (YHKIIMIA.

ApPKKOCUHYC, apKCUHYC, apKTaHI'€HC Yucia. Apkkomaneenc yucaa. [Ipocreiiine TpuroHoMeTpuiyeckue ypaBHeHus. Pelienue TpUroHoMeTpruueckux
YpaBHEHUU.

Obpamusie mpueconomempuyeckue hyHKYuu, ux ceoticmea u epaguxu. Pewenue npocmeriuiux mpuconomempuyeckux Hepagencma.

Memoo unmepsanos 0is peuieHus Hepagencma.

IIpeobpazosanus epaguxoe Gyrkyuil: cosue 800Jb KOOPOUHAMHBIX OCell, PACMANCEHUE U Cocamue, OMmpajiceHue OMmHOCUMENbHO KOOPOUHAMHbBIX
oceil. I pagpuueckue memoowl pewienus ypasHeHutl u HepaseHcmas. Bzaumno oopamuvie (hynkyuu. I paghuku é3aummno oopamuulx yHKyutl.

[IpousBomnas ¢yHkiuu B Touke. KacarenmbHas k rpaduky ¢GyHKIuU. ['eomMeTpudeckuid ¥ (PU3MYECKUNM CMBICT Tpou3BOAHOW. [Ipom3BoaHbIC
aneMeHTapHbIX GpyHKUUH. [Ipasuna oughgepenyuposarus.

Bmopas npouzsoonas, ee ceomempuueckuil u uzuyeckuti CMoici.

[Tonsitne o HenpepbIBHBIX (QYyHKUIUAX. ToukuM sKcTpeMyma (MakcCMMymMa U MHHHMMYMa). lcciaemoBaHue AJI€MEHTapHbIX (DYHKIUH Ha TOYKH
AKCTpeMyMa, HauOoJIblllee U HAUMEHbIIee 3HaU€HUE ¢ TIOMOIIbIO MMPOU3BOIHON. [locmpoenue epaguxos gyukyuti ¢ nomowbo npoussooHuvix. Ilpumenenue
NpoU3800HOL NPU peuleHul 3a0au.

I'eomerpus
[ToBTOpenue. Pemienue 3amady ¢ MpUMEHEHMEM CBOWCTB (UIyp Ha IJIOCKOCTH. 3ajlaud Ha J0Ka3aTelbCTBO U IOCTPOEHUE KOHTPIPUMEPOB.
Hcnonp3oBaHnue B 3ajadax NPOCTEHINMX JIOTMUECKMX MpaBuil. PelieHune 3amad C HCNONB30BAaHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOLIEHHH B



NPSIMOYTOJIBHBIX TPEYroJbHHUKaX, (PAKTOB, CBSI3AHHBIX C YETHIPEXYroJbHUKaMH. Pemienue 3aau ¢ UCIoOJIb30BaHUEM (PAaKTOB, CBSI3aHHBIX C OKPYKHOCTSMHU.
Pemenue 3a1a4y Ha U3MepeHUs Ha MJIOCKOCTH, BBIYMCIICHUE JJIUH U ILUIOIANEH. Pewenue 3a0au ¢ nomowbio 6eKmopos u Koopouram.

Harnsanas crepeomerpus. @urypsl 1 ux nzobpaxenus (Ky0, nmupamuaa, npusMa). OcHogHble noHAmMuUs cmepeomempuu u ux ceovicmea. CedeHus
Ky0a 1 TeTpa’zpa.

Touka, mpsiMasi ¥ IJIOCKOCTh B IIPOCTPAHCTBE, AKCMOMBI CTEPEOMETPUN M CIEACTBUSA U3 HUX. B3aMMHOE PAacloJIOKEHHE NPSIMBIX M IJIOCKOCTEW B
npocTpaHcTBe. [lapaniensHOCTh MPSAMBIX U TNIOCKOCTEH B IpocTpaHcTBe. M300pakeHne MpoCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp Ha IIOCKOCTH.

PaccrostHus Mmexxay Gpurypamu B NpoCTPaHCTBE.

VYrubel B npocTpaHcTBe. [IepreH MKy pHOCTD NPSMBIX U INIOCKOCTEH.

[Ipoexuust purypsl Ha MIOCKOCTh. [IpU3HaKK NEPHEHIUKYIIPHOCTH MPSAMBIX U IJIOCKOCTEN B IPOCTpaHCTBE. TeopeMa o Tpex NepreHuKyIspax.

Mtuororpannuku. [lapamnenenunen. CoicTBa mpsiMOYroJibHOTO mapasuienenumnena. Teopema Iludaropa B mpoctpanctse. [Ipusma u nupamuja.
[IpaBunbHas nupamuaa U npaBuibHas npusma. [Ipsamas nupamuia. DaeMeHTbl IPU3MbI U THPaMUIbI.

Brruncnenue 31eMeHTOB MPOCTPAHCTBEHHBIX (Uryp (pedpa, TuaroHau, yribl).

[Inomane MOBEpXHOCTH NMPABUILHON NUPAMUIBI U IPSIMOU ITPU3MBI.

Leuowcenus 6 npocmpancmee. napanienvHulll NepeHoc, YeHmpaibHas CUMMEMPUs, CUMMEmpPUs OMHOCUMENbHO naockocmu, noeopom. Ceoilicmea
osudicenuti. Ilpumenenue 08uxiCeHUl NPU peueHuu 3a0ay.

BekTopsl m koopauHaTel B mIpocTtpaHcTBe. CyMma BEKTOPOB, YMHOJKEHHE BEKTOpa Ha 4YMCIIO, YroJ Mexay BekropamMu. KosuimHeapHble H
KOMIUTAHAPHBIE BEKTOPBL. Teopema o paznodxceHuu 6ekmopa no mpem HeKOMNIAHAPHbIM 6eKMOPAaM.

BepositHoCTh M cTaTHcTHKA. PadoTa ¢ JaHHBIMH

[ToBTopenue. Pemenue 3amau Ha TabiauuHoe M TpaduyecKkoe MpeAcTaBleHUE AaHHBIX. Vcrosib30BaHHE CBONCTB M XapaKTEPUCTUK YHUCIOBBIX
HabOPOB: CPEeIHUX, HaWOOJBIIETO U HAUMEHBIIIET0 3HAUEHUs, pa3Maxa, oucnepcuu. Pewenue 3a0ay Ha onpeodeneHue Yacmomsl U 8ePOAMHOCIU COOLIMUIL.
Pewenue 3aoau c¢ npumenenuem rombunamopuxu. PeweHue 3a0au Ha 6blyucieHue GeposmMHOCMel He3A8UCUMbBIX COObImull, npumeHeHue Gopmyvl
CII0JHCEHUS 8EePOSIMHOCMEU.

Juckpemnvie cnyuatinvle enuduHvl u pacnpeoenerus. Hezasucumvie cnyuaiinvle genuuunvl. Pacnpedenenue cymmol u npoussedenus He3a8UCUMBIX
CYYAUHDBIX BETIUYUH.

Mamemamuueckoe odcudanue u oucnepcusi CIyyauHou eenuuunsl. Mamemamuueckoe 0dcuOaHue U OUCNEPCUs CYMMbl CIYYAUHBIX BEIUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanvruoe pacnpeodenenue u e2o c80UCMad.

Henpepuvignvie ciyuatinvie senuuunsl. Ilonamue o nnomuocmu eeposmuocmu. Pagnomeproe pacnpedenenue.

IlokazamenvHoe pacnpeoeieHue, e2o0 napamempbi.

Ilonamue o nopmanvnom pacnpedenenuu. Ilapamempuol HopmanvHozo pacnpedenenus. Ilpumepvl cryyaiinblx 8enUdUH, NOOYUHEHHBIX HOPMATbHOMY
3aKOHY (nO2peuHoCmb UsMepeHull, pocm 4eno8exa).

Kosapuayus osyx cnyuatineix genuuun. Ilonamue o xoaghguyuenme xoppenayuu. Coemecmuvie HAOI00eHUsE 08YX CAVUALHBIX eludut. Boioopounwiil
K03 puyuenm xoppenayuu.



11 kaacc

Aure0pa u HayaJIa MATeMaTH4YeCKOI0 aHAJIN3a

IToBTOpenue. Pemienue 3agau ¢ MCHOJIb30BAHUEM CBOMCTB YMCEN U CUCTEM CUUCIIEHMS, IEIMMOCTH, JI0JIEH M YacTel, IPOLIEHTOB, MOIYJEH Yncen.
Pemenue 3a1a4 ¢ UCI0JIb30BaHUEM CBOMCTB CTENIEHEHN U KOPHEH, MHOTOYJIEHOB, TPE00pa30BaHUl MHOTOUJIEHOB U APOOHO -pallMOHAIBHBIX BHIPAXKEHUI.

Mopynb unciia 1 ero CBOMCTBa.

Pemienue 3a1a4 Ha ABMKEHHE 1 COBMECTHYIO Pa0OTY € TIOMOIIBIO JINHEHHBIX M KBAIPATHBIX YPAaBHEHUH U MX CHCTEM.

Crenensp ¢ IeHCTBUTENBHBIM IIOKa3aTelleM, CBOMCTBa cTeneHu. [Ipocreiinine nokasaTenbHble ypaBHEHHs U HepaBeHCTBA. [loka3arenpHas QpyHKIUS U
ee CBOiicTBa U rpaduk.

Jlorapucdm uyucna, cpoiictBa sorapudma. [ecaruunsiii nmorapudm. Yucno e. Hamypanvuoui nocapughm. IlpeoOpazoBanue Jorapu@MUIECKUX
BbIpakeHui. Jlorapumuueckre ypaBHeHUs! U HepaBeHCTBa. Jlorapupmudeckas GyHKINS U €€ CBOWCTBA U rpaduK.

Crenennas ¢pyHKUMS U ee cBoiicTBa U rpaduk. MppannonanbHble ypaBHEHUS.

Memoo unmepeanoe o1 peuienus HepaseHcme.

IIpeobpazosanus epaguxos yukyuil: cosue 60016 KOOPOUHAMHBIX OCEU, pACMANCEHUe U cocamue, Ompaxcenue omHoCUMeNbHO KOOPOUHAMHBIX
oceu. I paghuueckue memoowvl pewienus ypagHeHuii u HepageHcms. Pewenue ypagnenuil u HepageHcms, co0epiIcaujux nepemMenHyo noo 3HaKoM MOOYJIA.

Cucmembl noKa3amenbHbIxX, 102aPUPMUYECKUX U UPPAYUOHATbHBIX YpasHeHul. Cucmembl NOKA3amenbHbIX, 102aPUPMUIECKUX HEPABEHCME.

Bzaumno oopamusie pynkyuu. I pagpuxu 83aumno oopamuvix ¢hyukyuil.

Vpasnenus, cucmemul ypagnenuii c napamempom.

[TepBooOpaznas. Ilepsoobpasmuvie snemenmapuvix Gyuxyuil. [lowaos kpusonunetinot mpaneyuu. Popmynra Hvromona-Jleibnuya.Onpedenennwiii
unmezpan. Beiuucnenue niowaoeti niockux gueyp u 06vemos men 8paweHusi ¢ NOMOWbIo uHmezpand.

I'eomerpust

[ToBTOpenue. 3amaun Ha T0OKA3aTEIbCTBO U MOCTPOCHUE KOHTPHIpUMEPOB. Mcnonbs3oBaHue B 3a7ayax MPOCTEHIIMX JIOTUYECKUX NpaBuil. Perenue
3aJjad C HUCIOJb30BAHUEM TEOPEM O TPEYroJbHHUKAX, COOTHOIIEHUH B IPAMOYTOJIbHBIX TPEYTrOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YEThIPEXYyr OJbHUKAMHU.
Pemenue 3a1a4 ¢ ucnosib30BaHreM (DakToOB, CBA3aHHBIX C OKPYKHOCTAMU. Perienue 3a1a4 Ha U3MEpeHUs Ha MJIOCKOCTH, BBIYMCICHHE 0OBEMOB.

Tena BpameHus: TUIMHIP, KOHYC, chepa U map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYrOBOT'O IIMJIMHPA, IPSIMOT0 KpyroBoro konyca. M3o0paxeHnue
TeJ BpallleHHsI Ha INIOCKOCTH.

IIpedcmasnenue 06 yceueHHOM KOHYCe, CeYeHUsl KOHYCa (napaiiielbHoe OCHOBAHUIO U NPOXoosuee Yyepes 8epulumy), ceveHus YUnuHopa (napaiieibHo
U nNepneHoOuUKyIaApHO ocu), cevenus wapa. Paseepmra yununopa u konyca.

IIpocmetiwue KomOUHayuu MHO202PAHHUKOG U Mell 8PAUeHUs MeAHCAY CODOL.

[Tnomaas MOBEPXHOCTH MPSIMOTO KPYrOBOTO LIMIIMHJIPA, IPSIMOTO KPYrOBOTO KOHYCa M 1Iapa.

[Tonsitue 06 06veme. OO6BEM NUpaMubl U KOHYCa, MPU3Mbl M LWIMHApa. O0beM m1apa.

Ilooobnvie mena 6 npocmparcmee. COOTHOUIEHUS MEXTY IUIOIIAISIMUA IOBEPXHOCTEN U 00beMaMu MOA0OHBIX TeJ.

Csoticmea dsudicenuil. I[lpumenenue ogudxcenuii npu peuieHuu 3a0au.

BekTopsl U KoopIuHATHI B IpocTpaHcTBe. CKranaproe npoussedernue eekmopos. CKansapHoe npouzgeoenue 6eKkmopos 6 koopounamax. llpumenenue
8EKMOPO8 NPU peuleHuU 3a0ad Ha HaxoxcoeHue paccmoanuil, OIUuH, niouaoel u 00bemos.



Vpasnenue ninockocmu 6 npocmpancmee. Ypagnenue cghepvl 6 npocmpancmee. Popmyna Onsi 8bIYUCIEHUS PACCIMOAHUA MeHCOY MOYKAMU 8
npocmpancmee.

BepositHocTh U cTaTucTHKA. PadoTa ¢ TaHHBIMU

[loBTOpenue. Bwiuucnrenue eeposmuocmeli 8 ONLIMAX C PABGHOBOZMONCHLIMU INIeMEHMAapHuIMU ucxooamu. Pewenue 3adau na eviuucienue
BEPOSIMHOCMEN HE3ABUCUMBIX COOLIMULL, NPUMeHeHUe OopMYIbL ClodceHUus deposimHocmel. Pewenue 3a0ayu ¢ npumenenuem ouazpamm Jiiepa, depesa
geposamuocmet, popmyavt Bepnynnu.

Ycnosnas eeposmnocmes. Ilpasuno ymuodcenus eeposmuocmeti. Qopmyna nOIHOU 8ePOAMHOCHIU.

Hepasencmeso Yebviwesa. Teopema Bepruynnu. 3axon 6onvuiux uucen. Boibopounwiii memoo uzmepenus seposmuocmeil. Ponb 3axona 6onvuiux yucen
8 HayKe, npupooe u ooujecmee.

Paszpnen 3. TemaTnyeckoe JIAHUPOBAHUE

3.1 ba3oBblii ypoBeHb (272 yaca 1o 4 4 B HeJleJ110)

Ne | HazBaHue Tembl KonuyecTBO 4acoB Ha U3yYEHUE TEMBI
10 kyacc 11 xmace HUTOTO
1 | Aareopa u HaYaJIa MATEMATHYeCKOT0 aHAJIH3a 76 67 143
YucnoBbie QyHKIIUU 8 8
Tpuronomerprueckue QyHKINN 18 18
TpHUroHOMETpHYECKUE YPaBHCHHS 12 12
IIpeoOpazoBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUI 13 13
IIpousBoaHas 25 25
Crenenn u kopHu. CTenieHHbIe (YHKIHH 15 15
INokaszarenpHas u jorapudmudeckasi QyHKIUN 24 24
IlepBooOpa3Has 1 HHTErpal 12 12
YpaBHeHus u HepaBeHcTBa. CHCTEMBI YpaBHEHHH U HEPABEHCTB 16 16
2 | 'eomerpusi 42 43 85
Beenenne B crepeoMeTpuio 3 3
[lapaienbHOCTh MPSAMBIX M IIOCKOCTEN 13 13
[leprieHANKYISIPHOCTD MPSIMBIX M TIOCKOCTEH 14 14
MHororpaHHUKA 7 7
BekTopsl B ipocTpaHCcTBE 5 5
Meropa KoOpIHAT B MPOCTPaHCTBE. J[BrkeHus 12 12
Hunuaap, KoHyC, map 15 15
OObembl Ten 16 16
3 | BepoSiITHOCTB U CTATHCTHKA, JOTHKA, TeopUsi rpadoB M KOMOMHATOPUKA 9 9 18
KomOnnaropuka 1 BepOsiTHOCTb 9 9




DJieMEHThI TEOPUH BEPOSTHOCTEH U MATEMAaTUYECKOH CTATUCTUKU 9 9
4 | MloBTOpEHHE 9 17 26
Hroro 136 136 272
3.2 basoBbliii ypoBeHb (340 yacoB 1o S 4 B He/1e110)
Ha3Banwue TeMbl KonnuecTBo yacoB Ha N3YUYCHHEC TEMbI
10 xiace 11 xmace HTOTO
1 | Aaredpa u HayajJa MaTeMaTHYeCKOro aHAJIN3a 96 84 180
UwucnoBsle QyHKIHH 9 9
Tpuronomerpudeckue QyHKIIH 26 26
Tpuronomerpuyeckue ypaBHEHHUsI 13 13
[Ipeobpa3oBaHmre TPUTOHOMETPUIECKUX BhIPOKEHUN 15 15
[pousBonHas 33 33
Crenenn u kopau. CreneHHble QYHKITUU 18 18
[NokaszarenpHas u jorapudmudeckasi QyHKIUN 32 32
[lepBooOpa3Has ¥ HHTErpa 14 14
VYpaBHeHus U HepaBeHcTBa. CHCTEMbI YpaBHEHUN U HEPABCHCTB 20 20
2 | 'eomerpus 53 52 105
Brenenmne B cTepeoMeTpHIo 5 5
[NapayieapbHOCTh NPSAMBIX U IIOCKOCTEH 16 16
[leprieHANKYISIPHOCTD MPSIMBIX M TIOCKOCTEH 17 17
MHororpaHHHUKA 9 9
BekTophl B IPOCTPaHCTBE 6 6
MeTton KOOpIWHAT B IPOCTPaHCTBE. JIBIKEHUS 15 15
Hunwaap, KOHyC, map 17 17
OO0bembl Ten 20 20
3 | BeposiTHOCTb M CTATHCTHKA, JOTHKA, TeOPUA rpadoB 1 KOMOMHATOPHKA 12 12 24
KombuHaToprka u BEpOITHOCTD 12 12
DJeMEHTBI TEOPHH BEPOATHOCTEH U MAaTEMATHYECKON CTATUCTHKH 12 12
4 | IloBTOpEeHHE 9 22 31
HUroro 170 170 340




