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BBEJIEHUE

Pabouas mporpamma mno mnpeamery «Marematuka», mpenMeTHas obnacte «MaTemaTtuka U
uHpopmaTrka», 0a30BBIH YpPOBEHb, COCTaBJI€Ha B COOTBETCTBHHM ¢ DeaepanbHbIM TOCYJapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAaHAAPTOM CpeAHero obmero oOpa3oBaHus (YTBEp)KICH NpPUKa3oM MHHHCTEpCTBa
obpazoBanust 1 Hayku P® or 17 mas 2012 r. Ne 413 ¢ u3M. © JONOJHEHHSMH), C YYETOM aBTOPCKHX
nporpamm 1o anredpe u reomerpun it 10-11 knaccos:

= ABTOpcKas pabouass mporpamma Ajrebpa W Haudajga maremarudeckoro anammza 10-11 kmaccer
(6a3oBbIit ypoBeHs) A.I'. Mopakosuua u WM. 3ybapeBoit — M.: Muemo3suna, 2014 r.;

=  Maremaruka. CoopauK pabouunx nmporpamm. 10-11 kmaccel: mocoOue Jyisi yauTenei oomeoopa3oBar.
opraam3anuii / [cocT. T.A. Bypmucrposa]. — 5-¢ u3a. — M.: I[Ipocsemenue, 2016.

= ABropckas nporpamma JI. C. Atanacsuna, B. @. byry3osa, C. b. Kagomuesa u np.

Pabouas nporpamma ydeOHoro mpeamera «MaTeMaTHKa» Ha YPOBHE CpeIHEro oomero oopa3zoBaHus
COCTaBJICHA C yYETOM MPUMEPHON OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl CPEAHETO 00IIero 00pa3oBaHUs
(omobpennoit dexepanbHbIM Y4€OHO-METOAMYECKUM O0BEANHEHHEM TI0 001memMy obdpazoBanuio, [IpoTokon
3acemanus ot 28 utons 2016 r. Ne 2/16-3).

PaGouas mporpamma opreHTHpPOBaHA HA UCTIONB30BaHue cienyrmux Y MK:

= A.I'. Mopakosuy, I1.B. CemenoB Anrebpa u Hayana Maremarudeckoro ananmsa. 10-11 kiacc.
bazosblit ypoBenb. B 24. Y. 1. YuebHuk. — M.: Muemo3zuna, 2018 .

= A.I'. MopakoBud u ap. Anredpa v Hauajga maTemaTudeckoro anaiausa. 10-11 knacc. ba3zoBbrit
ypoBeHb. B 24. Y. 2. 3agaunuk. — M .: Muemosuna, 2018 r.

= JI. C. Aranacsu, B. ®@. byry3o0s, C. B. Kagomues u ap. 'eomerpus 10-11 ki, - M.: IIpocBeienue,
2019r.

Onucanue Mecta yueOHOro npeaMeTa B yueOHOM IIaHe

Cornacno yuebHomy miany MKOVY COIII c.JlazapeBo B 10-11 knaccax Ha u3ydeHHe HpeaMera
«Maremaruka» (BKIIOYAIOIIMN pa3zienbl «Anredpa U Havajla MaTeMaTH4ecKoro aHanusa» u « eoMeTpusi»)
OTBOJIUTCS 110 5 YacOB B HEJIEIIIO:

Ipeamersl KosinuecTBO 4acoB Ha CTYNEeHH OCHOBHOIO
MaTeMATHYeCKOr0 HKJIA o0pa3oBaHus
Marematuka (anreOpa) 204 gaca (34.*34 nenenu*2rona)
10-11 knaccsl * *
MaremMartuka (reoMeTpHsI) 136 yacoB (24.*34 nenenu*2roma)
Wtoro 340 yacos

N3yuenue npeameTHoit obnactu «MaTeMaTuka 1 HH(GOpPMATHKay TOJKHO 00€CIIeUUTh!

-0CO3HAHUE 3HAUYECHUS MaTeMaTHKU U UH(POPMATUKH B IOBCEHEBHON U3HU YEJIOBEKA;

-popMupOBaHHE MpPEACTaBIEHUI O COLUUAIBHBIX, KYJIbTYPHBIX M MCTOPHUYECKUX (pakTopax
CTaHOBJICHUS] MaTEMaTUYECKON HAYKH;

-[IOHUMAaHUE PO UH(OPMAIIMOHHBIX IPOLIECCOB B COBPEMEHHOM MHUPE;

-popMuUpOBaHUE TPEACTABICHUA O MaTreMaTHKEe KaK YacTH OOIEeYelIOBEYECKOH KYJIbTYpBHI,
YHUBEPCAJIBHOM S3bIKE HAYKH, ITO3BOJISAIOLIEM OIIUCHIBATh U U3Y4aTh PEaIbHBIE IIPOLECCHI U SBICHUS.

B pesynprate u3ydenuss npeameTHol oOmactu «MaTematnka U MHPOpMaTHKa» o00ydaroluecs
Pa3BUBAIOT JIOTUYECKOE M MATEMATUYECKOE MBIIUICHHE, IIOJIY4aroT IPEICTABICEHHE O MaTeMaTUYECKUX
MOJEJIAX; OBJIAJICBAIOT MAaTEMAaTUYECKUMM DPACCYXKACHUSAMU; Y4aTCsl NMPUMEHATh MAaTEMaTUYECKHE 3HAHUS
IIPU PELICHUN Pa3IUYHbIX 3aJa4 U OLEHUBATH IIOJYyYEHHBIE PE3YyIbTaThl; OBJIAJEBAIOT YMEHUAMU PELICH U
yueOHBIX 3aj]a4y; pa3BUBAIOT MaTEMaTHYECKYI0 HWHTYWUIIMIO; TOIY4aloT MpeACTaBiIeHHE 00 OCHOBHBIX
MH(OPMAIMOHHBIX MPOIIECCaX B PEAbHBIX CUTYalIUsX.

[IpakTHueckass 3HAYUMOCTH IIKOJBHOTO KypCa MAaT€MAaTHKHM COCTOMT B TOM, YTO MPEAMETOM €ro
U3y4YeHUsl SABISIIOTCSA KOJIMYECTBEHHBIE OTHOLIEHUS M IPOLECCHl PEAJIBHOIO MHpA, OIHUCAHHbBIE
MaTeMaTHYeCKUMU MojensMu. B coBpeMeHHOM o0IliecTBe MareMaTudeckass MOJArOTOBKAa HEoOXoanma
KaX/IOMY 4€JIOBEKY, TaK Kak MaTeMaTHKa MPUCYTCTBYET BO BCEX c(pepax uermoBeUeCcKOi eI TeTbHOCTH.

@®opmbl  OpraHu3aluu Y4eOHOro mpolecca:  HHAWBUIYaJbHBbIE, TPYINIOBbIE, HWHIUBUIYaTbHO-
IpyIIOBBIE, (POHTAIBHBIE, KIACCHBIE U BHEKIIACCHBIE.



cDOpMI:I KOHTpPOJIA: TCCTHPOBAHUC, MATCMATHYCCKUC HOUKTAHTBI, KOHTPOJIBHBIC, CAMOCTOATCIbHBIC
pabotel. [IpomexxyTounas arrectanusi B 10 kimacce mpoBoauTcs B (hopmMe UTOTOBOM KOHTPOJBHON paboTHI,
3alIUTHl MIPOEKTOB — MO BBIOOpPY yuamumxcs. Mroromas atrecramms B 11 kimacce mpoBoautcs B (hopme
Pa3HOYpOBHEBOTO (MMpoduiibHOTO MK 6a30Boro) EI'D — mo BeIOOpy yuamnuxcs.

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA
«MATEMATHKA»

Cranmapt ycraHaBiuMBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHUS OOYYalOUIMMHCS OCHOBHOM
00pa3oBaTeNbHON IPOTrPAMMBI:

JIUYHOCMHbIM, BKIIOYAIONIMM TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOHMIMXCS K CaMOPa3BUTHIO U
JMYHOCTHOMY CaMOOIIPEEJIEHUI0, CPOPMUPOBAHHOCTh UX MOTHBALIMM K OOYYEHHIO U LI€JIE€HAIIPABIECHHON
[I03HABATEJIbHON JI€ATENbHOCTH, CHUCTEMBl 3HAYMMBIX COLUAIBHBIX M MEKIMYHOCTHBIX OTHOLICHMH,
LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTPaXKAIOLUX JTUYHOCTHBIE U I'PAXXJAHCKHE MO3ULMU B JEATEIBHOCTH,
IIPAaBOCO3HAHUE, IKOJIOTMYECKYIO KYJIbTYPY, CIIOCOOHOCTb CTaBUTh LEIH U CTPOUTH >KU3HEHHBIE IUIAHBI,
CIOCOOHOCTh K OCO3HAHUIO POCCUHCKOM I'pakJTaHCKON UIEHTUYHOCTH B ITOJUKYJIBTYPHOM COLILYME;

MemanpeoMemHubiM, BKIIOUAIOLIIUM OCBOEHHBbIE OOYYaIOIMMUCSH MEXIPEIMETHbIE IIOHATUA U
YHHUBEpCaJIbHbIE yueOHble AEHCTBUS (perysATUBHBIC, T03HABATEIbHbIE, KOMMYHUKAaTUBHBIE), CIIOCOOHOCTh
UX HCIIOJIb30BAHUS B MO3HABATEJIbHOM M COLMAJIbHOM NMPAKTUKE, CaMOCTOSITEIbHOCTh B IIAHUPOBAHUM U
OCYILLIECTBJICHUM Y4YeOHOM JesITeIbHOCTH M OpraHM3allid Y4eOHOro COTPYIHHYECTBA C IeJaroraMud H
CBEpCTHHKAMHM, CHOCOOHOCTh K MOCTPOSHHUIO MHIMBUAYAJIbHOW 00pa3oBaTEIbHON TPACKTOPHH, BIIaJICHHUE
HaBbIKAMU y4eOHO-UCCIIE0BATENbCKON, IPOEKTHOM U COLMAIbHON €ATEIbHOCTH;

npeomemHubiM, BKIIOUAIOIIMM OCBOEHHBIE OOYYaIOIUMKCA B XOJ€ HU3Yy4EHHs Y4eOHOro Ipeamera
yMeHus, crneuupuyeckue Uil JaHHOM IMpPeIMETHOW 00JacTH, BUJBI JESTEIbHOCTH 110 MOJIyYEHHIO HOBOTO
3HaHUS B paMKax Y4eOHOro MpeaMera, ero NpeoOpa3OBaHMIO M TMPUMEHEHHIO B Y4YEOHBIX, Yy4eOHO-
IIPOEKTHBIX U COLMAIBHO-IIPOEKTHBIX CUTYyalUsX, (POPMUPOBAHME HAYYHOI'O THUIIA MBILIUICHUS, BIIaJeHUE
Hay4YHOUW TEPMHUHOJIOTUEH, KIIFOUEBBIMH MMOHATUSAMHU, METOIAMU U IPUEMAaMHU.

JIuunocmmuute pezynvsmamosl OCBOCHNSI OCHOBHOM 00pa30BaTEIbHON MPOrpPaMMBbl JOJIKHBI OTPAXKATh:

1) poccuiickylo Ipa)IaHCKYIO HJIEHTUYHOCTb, MAaTPHUOTH3M, YBaXXEHHE K CBOEMY HapoAay, 4yBCTBa
OTBETCTBEHHOCTH Tiepes PoamHONM, ropaocTM 3a CBOM Kpal, CBOKW PoauHy, HpoIUIOE W HACTOSIIEE
MHOTI'OHAIIMOHAJILHOTO Hapoa Poccuu, yBaskeHre rocyJapCTBEHHBIX CUMBOJIOB (rep0, diar, rumMH);

2) TpakIaHCKYI0 NO3MIMI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIeHA POCCHUHCKOro OOIIecTBa,
OCO3HAIOILIEr0 CBOM KOHCTUTYLIMOHHBIE NpaBa M OOS3aHHOCTH, YBaXKAIOIIEro 3aKOH M MPaBONOPSIOK,
o0jasarolero 4YyBCTBOM COOCTBEHHOIO JOCTOMHCTBA, OCO3HAaHHO MPUHHMMAIOIIETO TPaJAUIIMOHHBIE
HallMOHAJIbHBIE M 001IeueIOBeYeCKIe T'YMaHUCTHUECKUE U IEMOKPAaTHYECKUE [IEHHOCTH;

3) TOTOBHOCTH K CiIy>keHHI0O OTEUYeCTBY, €ro 3allnTe;

4) copMHUPOBaHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 0OIIECTBEHHON NMPAKTUKH, OCHOBAHHOTO Ha JHaiore KyjlbTyp, a TAKXKE Pa3IMYHbIX (OpPM OOLIECTBEHHOIO
CO3HaHMsI, OCO3HAHHUE CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

5) chopMHPOBAaHHOCTP OCHOB  CaMOpPAa3BUTHSI W  CAaMOBOCIUTAaHUS B  COOTBETCTBHM C
00I11€4eTIOBEYECKMMH LIEHHOCTSIMM U HJeajaMH TI'paXkJIaHCKOro OOIIecTBa; FOTOBHOCTh U CHOCOOHOCThH K
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;

6) TOoJIepaHTHOE CO3HAHHE U MOBEIEHUE B MOJIUKYIBTYPHOM MHUpPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
JUAJIOT C IPYTMMH JIIOJbMHM, JOCTUTaTh B HEM B3aWMOIIOHMMAaHUS, HAXOAUTh OOIKE LeU U COTPYIHUYATH
JUIS UX TOCTHKEHUS;

7) HaBBIKM COTpPYJIHHUYECTBA CO CBEPCTHHKAMH, JE€TbMU MJAJLIEr0 BO3pacTa, B3POCIbIMH B
00pa3oBaTeNbHON, OOIIECTBEHHO IOJIE3HOW, Y4eOHO-MCCIEN0BATENbCKOM, MPOEKTHOM M APYyrux BUAAX
NesITeNIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJICHHE HAa OCHOBE YCBOCHUS 00IEYETOBEYECKUX [IECHHOCTEH;

9) roTOBHOCTB U CITIOCOOHOCTH K 00OPa30BaHUIO, B TOM YHUCJIE CaMOOOPa30BAHUIO, HA TPOTSKEHUU BCell
KM3HHM;, CO3HATEIbHOE OTHOIIEHHWE K HENpPephIBHOMY OOpa3s0oBaHMIO KaK YCIOBHMIO  YCIEUIHOMN
po¢eCCHOHAIIBHON 1 0OIIIECTBEHHON JEATEIHLHOCTH,

10) screTMueckoe OTHOIIEHHME K MHUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILIECHHUIA;



11) npuHsATHEe M peanu3aluio IEHHOCTEH 30pOBOTO M Oe30macHOro o0pasa >KU3HU, MOTPEOHOCTH B
(GU3M4YECKOM  CaMOCOBEPILIEHCTBOBAHUM, 3aHATHUAX  CIHOPTUBHO-O3OPOBUTEIIBHOW  JI€ATEIBHOCTHIO,
HETPUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB,;

12) GepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (PU3MUECKOMY U IICUXOJIOTHYECKOMY
3JI0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYTHX JIFOJICH, yMEHUE OKa3bIBaTh NEPBYIO MIOMOIIIb;

13) oco3HaHHBIM BBIOOp Oynymed mnpodeccun U BO3MOXKHOCTEH pean3allid  COOCTBEHHBIX
KU3HCHHBIX IUIAHOB; OTHOIIEHHE K NPO(PECCHOHATBHON IEATENPHOCTH KaK BO3MOXHOCTH Y4YacTHS B
pELICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, OOLICHAIIMOHAJIBHBIX PO0JIEM;

14) chopMHpPOBAaHHOCTH  HIKOJOTHYECKOTO  MBIIUICHHUS, TOHWMAHHUS BIMSHHUA  COLMAIBHO-
HSKOHOMHUYECKUX IPOLECCOB HA COCTOSHHUE MPUPOAHONM U COLMAIBHOW Cpelbl; NMPUOOPETEHHE OIbITa
9KOJIOrO-HaNpaBJICHHON JAESITEIbHOCTH;

15) oTBETCTBEHHOE OTHOLIEHHWE K CO3/IaHUIO0 CEMbHM HAa OCHOBE OCO3HAHHOI'O IPUHATHS LIEHHOCTEH
CEMEHHOM KU3HH.

Memanpeomemmnsvie pe3yibmampl OCBOCHHS OCHOBHOW 0OpPa30BaTEbHOW MPOrpamMMbl JIOJIKHBI
OTpaXkaTh:

1) yMeHue caMOCTOSATENbHO ONPEAEATh LEIH AEATEJBHOCTH M COCTAaBJIAThH ILIAHBI AEATENbHOCTH;
CaMOCTOSITEJIBHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIBHOCTh; UCIOIb30BaTh BCE
BO3MOJKHBIE PECYpPCBl Ul JOCTM)KEHUS IOCTaBJIEHHBIX IeJell M pealn3aluu IUIAHOB JIESTEIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CHUTYAIHAX;

2) yMeHue NpOIYKTUBHO OOLIAThCS U B3aUMOJICHCTBOBATh B IPOLIECCE COBMECTHOW JESITEIbHOCTH,
YUUTBIBATh MO3UIUH IPYTUX YUACTHUKOB AEATEIBHOCTH, 3)()EeKTHBHO pa3pernaTts KOH(PIUKTHI;

3) BiazieHWe HaBBIKAMH I103HABATEJIbHOM, Y4eOHO-UCCIENI0BATEIbCKONW U NMPOEKTHOM IesTEeIbHOCTH,
HABBIKAMU pa3pelIeHusl MpoOJieM; CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITENIBHOMY IIOMCKY METOJIOB
peleHusl MPaKTUYECKUX 3aa4, IPUMEHEHHIO pa3IMYHbIX METO0B IO3HAHUS;

4) rOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIbHOM MH(OPMaLlMOHHO-TI03HABATENbHON EATEIbHOCTH,
BJaJICHME HaBbIKAMU IOJIy4€HUS HE0OXOAMMOM uHGpopManuu M3 CclIOBaped pas3HbIX TUIIOB, yMEHHE
OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALMHU, KPUTUYECKH OLIEHUBATh M WHTEPIPETHPOBATH
MHOpMaLINIO, TOTY4YaeMYI0 U3 PA3JINYHbIX UCTOYHUKOB;

5) yMeHHe UCHOJIb30BaTh CPECTBA UH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUH (nanee -
HKT) B pemieHud KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPraHU3allMOHHBIX 3aJad C COOJIOJIEHUEM
TpeOOBAaHUI IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECYpCOCOEPEKEHUS, TPABOBBIX U ITUYECKHUX
HOPM, HOpM MH(OPMaITMOHHON 6€30IaCHOCTH;

6) yMeHue onpeAeNnsaTh Ha3HaueHUEe U QYHKIUHU Pa3IUYHbIX COLIMAIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOATENbHO OLEHMBATh M MPUHUMATh PpEIICHUs, OMNPEAEISAIOIINE CTpPATErHIo
MOBE/ICHHUS, C YIETOM I'Pa)k/1aHCKUX ¥ HPABCTBEHHBIX [IEHHOCTEH;

8) BlIaJieHue S3IKOBBIMM CPEJICTBAMHU - YMEHHE SICHO, IOTUYHO U TOYHO M3JIaraTb CBOIO TOUKY 3pEHUS,
HCIIOJIb30BaTh a/1CKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

9) BnaJaeHHe HaBBIKAMHM IIO3HABATENILHOW pedUieKCHH KaK OCO3HAHMS COBEpIIAEMBIX JEHCTBUH U
MBICIIUTENIBHBIX TPOIECCOB, UX PE3YJbTAaTOB U OCHOBAHWM, I'PAHUI[ CBOErO 3HAHUS M HE3HAHUS, HOBBIX
MO3HABATENbHBIX 33/1a4 U CPEACTB UX JOCTHIKEHHUS.

Ilpeomemmnsvie pesynomamer u3ydeHuss npenmeroB «Marematuka: anrebpa W Hayana
MaTeMaTHYeCKOro aHajn3a, FreoMeTpHs» (0a30BbIi YPOBEHB) - TOJKHBI OTPAXKATh:

1) chopMUPOBAHHOCTH MPEACTABIECHUN O MaTeMaTHKE KaK 4acTH MHUPOBON KYyJIbTYphl U O MECTe
MaTeMaTHUKUd B COBPEMEHHOW LUBWIM3ALMHM, O CIIOCOOAaX OMUCAHMS HAa MAaTEMAaTUYECKOM S3bIKE SIBICHUM
pealbHOTO MUpA;

2) cpOpMHpPOBAHHOCTH TPEACTABICHUH O MaTeMaTUYeCKMX TOHATHIAX Kak O BaXHEUIIHMX
MaTeMaTHYeCKUX MOJIEJSX, MO3BOJISIOIIMX OMUCHIBATh U U3y4aTh pa3Hble MPOLECCH] U SBJIECHUS; TOHUMaHNE
BO3MO>KHOCTH aKCMOMATUYECKOTO ITOCTPOEHHSI MATEMaTHUYECKUX TEOPUI;

3) BIaJieHHE METOAAMHU JI0Ka3aTeIbCTB U aJITOPUTMOB PEILIEHUS; YMEHHE UX MPUMEHSTh, IPOBOJUTH
NOKa3aTEJIbHBIE PACCYKACHUS B XO/I€ PELLICHUS 3aay;

4) BiazeHue CTaHAAPTHBIMM TpUE€MaMU  pEIIeHHsS PpPalUOHAIBHBIX M  HppalMOHAIbHbIX,
[I0KA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUI M HEPABEHCTB, UX CHCTEM; HUCIIOJIb30BAHUE
TOTOBBIX KOMITBIOTEPHBIX MPOTrpaMM, B TOM YHCIE Ui MOMCKAa MYTH PEUIeHUs U WUTIOCTPALMU pPEeIIeHUs
YpPaBHEHUI U HEPABEHCTB;

5) chopMUpPOBAaHHOCTH MPEACTABICHUNH 00 OCHOBHBIX MOHATUAX, UAEAX U METOJIaX MAaTeMaTHYECKOro
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aHaIn3a;

6) BJIaJileHHe OCHOBHBIMH MOHITHSIMH O TUIOCKUX U MPOCTPAHCTBEHHBIX F€OMETpUUYECKUX (hurypax, ux
OCHOBHBIX CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH HA YEPTEKaxX, MOJCIAX U B PeaTbHOM
MHUpE reoMeTprueckue (GUrypsl; MPUMEHEHHE W3YYEHHBIX CBOMCTB T€OMETpUYECKUX GUryp u Gopmyn ais
pelIeHNs] TEOMETPUUYECKUX 3a7a4 U 3aau C IPAKTUYECKUM COJEPKAHUEM;

7) chopMHpPOBAaHHOCTh MPEACTABICHUII O Mpoleccax U SBICHUAX, HMEIONIMX BEPOSITHOCTHBIN
XapaxkTep, 0 CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATHbHOM MHUpPE, 00 OCHOBHBIX MOHATHUSIX 3JIEMEHTapHOM
TEOPUHU BEPOSITHOCTEH; YMEHUN HAXOAUTh U OLIEHUBATh BEPOATHOCTH HACTYIUICHUS COOBITHI B POCTEHIINX
MPAKTUYECKUX CUTYAIUSAX U OCHOBHBIC XapaKTEPUCTUKHU CIIYYaHBIX BEITUYMH;

8) Bi1aJieHNEe HaBbIKAMU MCIIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM MU PELICHUH 3a/1a4.

Buinycknuk nayuumcs
TpebdoBanus k pesyiabraTaM (0a3oBblii ypoBeHb «IIpodjieMHO-GpyHKIIMOHATBbHDBIE PE3YIbTATHI»)

DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH.
|. BbINYyCKHUK HAYYUTCSA

— OnepupoBaTh Ha 06a30BOM ypOBHE IMOHATHAMH: KOHEYHOE MHOXKECTBO, SJIEMCHT MHOXKCCTBA,
MOJIMHOXKECTBO, MepeceuyeHre U OOBEAMHEHHE MHOXKECTB, YHMCIIOBbIE MHOXKECTBA Ha KOOPJIMHATHOMN
IIPSIMOM, OTPE30K, NHTEPBAJ,;

— OonepupoBaTb Ha 63,30BOM YPOBHEC HOHATUAMM: YTBCPIKACHHUC, OTPULAHUC YTBCPKACHUA, UCTUHHBIC U
JIOKHBIE YTBEPKACHUS, IPUUNHA, CIICJCTBHUE, YACTHBIN Cy4ail 00Iero yrBepx aeHus, KOHTPIPUMED;

— HaxoIUuTb IMEPECCUCHHUEC U O6T)CIII/IHGHI/IC ABYX MHOXECTB, IMPCACTABICHHBIX I‘pa(l)I/I‘-IeCKI/I Ha YHCIOBOH

IIPSIMOM;

— CTPOMTH HA YHUCIOBOM NPSIMOH IIOJMHOKECTBO YHCIOBOTO MHOXECTBA, 3aJaHHOE IPOCTEHIIMMHU
YCIIOBUSIMU;

— pacno3HaBaTh JIOXKHBIE YTBEPKACHMS, OUIMOKM B PACCYKIEHHUSAX, B TOM YHUCIE C MHCIIOJIb30BAaHUEM
KOHTPIPUMEPOB.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

— HCIOJB30BATh YMCIOBBIE MHOKECTBA HAa KOOPAMHATHON MPSMOH IS ONMCAHHS PEATBHBIX MPOLECCOB H
SIBIICHHIA;

— TPOBOJUTH JIOTHUECKUE PACCYKICHUS B CUTYAIUSX IOBCEAHEBHON KU3HU

Il. BbInyCKHUK NOJYYUT BO3MOKHOCTH HAYYUTHCSA

—  Onepuposamv®  NOHAMUAMU: KOHEUHOE MHOJICECBO, SNEMEHN  MHONCECMEA, NOOMHONCECNEO,
nepeceuenue u 00veOUHeHUe MHONICECMs, YUCT08ble MHONCECMBA HA KOOPOUHAMHOL NPAMOL, OMPe30K,
UHmMepBan, NONYUHMEPBAT, NPOMENCYMOK C BbIKOJIOMOU MOUYKOlU, 2epaguueckoe npedcmasieHue
MHOXCECm8 Ha KOOPOUHAMHOU NIOCKOCMU,

— onepuposamv NOHAMUAMU: VIMBEPHCOEeHUe, OMPUYAHUE YMBEPIHCOEHUS, UCMUHHbIE U JIOHCHblE
VMEepH#COeHUsl, NPUYUHA, CTe0CmeUe, YaCMHbLL CIY4all 00we20 ymeepicoeHus, KOHmpnpumep,

—  npoeepamsb NPUHAOLEHCHOCHb IJIeMEHMA MHOIHCECMBY,

—  HaxoOumv nepeceuenue U 00beOUHEHUe MHOMICeCms, 8 MOoM Yucie NpeoCcmasieHHbIX epaguyecKu Ha
YUCTI0801U NPAMOU U HA KOOPOUHAMHOU NIAOCKOCU,

—  npPo80OUMb 0OKA3AMEIbHBIE PACCYHCOCHUS OJIs1 000CHOBAHUSA UCIMUHHOCTU YMBEPIHCOEHUII.

B nosceonesnoui scuznu u npu usyuenuu opysux npeomemos:

—  UCNOIb308AMb YUCTOBbLE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU O]
ONUCAHUSL PeanbHbIX NPOYECCO8 U A61eHULL.

—  Npo6ooumb 00KA3AMeNbHble PACCYHCOCHUSL 8 CUMYAYUSIX NOBCEOHEBHOU HCUZHU, NPU PelleHUulU 3a0ad U3
opyeux npeomemos

Yuciia 1 BbIpaKeHUs
|. BbIMyCKHMK HAYYHTCS

! 35ech u nanee: pacro3HaBaTh KOHKPETHBIE PUMEPHI OOIIMX MOHATHH 110 XapaKTEPHBIM MPHU3HAKAM, BBITIONHATH ACHCTBUS B COOTBETCTBHUH C
OMpEe/IeICHNEM M NPOCTEHIIMMY CBOMCTBAMH NOHSTHIH, KOHKPETH3UPOBATH IPUMEPAMU OOIINE MOHSITHS.

2 3}1er U [Jajee; 3HaTb ONPCACICHUC IMMOHATUA, yMeTb MOACHATH €0 CMBICII, yMeTb HCIIOJb30BATH IMOHATHE U €TI0 CBOﬁCTBa Ipu NPOBEACHUA
paccyXAeHHi, pelieHnHy 3a1a4.
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OnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHIMMU: 1I€JI0€ YUCIIO, ACTUMOCTb YHCEN, OOBIKHOBEHHAs IpOOb,
JecATUYHasl poOb, palMOHAIbHOE YHCIIO, MPUONMKEHHOE 3HAUYEHUE YMCIIA, YacTh, J0JI, OTHOIIECHUE,
IPOLIEHT, MOBBILIEHNE 1 TOHWKEHHUE Ha 3aJJaHHOE YUCIIO ITPOLEHTOB, MacIlITao;

orepupoBath Ha 0a30BOM YpOBHE MOHATHSAMH: JIorapu(pM 4YHCIa, TPUTOHOMETPUYECKAs OKPY)KHOCTb,
rpaaycHas Mepa yria, BeJIM4MHA YIila, 33JJaHHOI0 TOYKOW Ha TPUTOHOMETPUYECKOM OKPYKHOCTH, CHHYC,
KOCHUHYC, TAHT€HC Y KOTAHI'€HC YIJI0B, UMEIOIIUX [TPOU3BOJIBHYIO BEJINYKHY;

BBITOJIHATH apUPMETHUECKHUE ASHCTBHS C IEJBIMU U pallMOHAIbHBIMHU YUCIIAMH,

BBITOJIHATh HECJIOXKHBIE NPeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHUH, COJEpKALINX CTENEHH YHCEeN, JUO0
KOPHU M3 YHCell, T100 Jorapu@mMbl YUCell;

CpaBHMBATh pal[MOHAJIbHBIC YHCIIa MEXKIY CO00ii;

OLICHUBAaTh M CPaBHUBATh C PALMOHAIBHBIMM YHMCIIAMM 3HAYEHHUs LENbIX CTEIECHEW 4YHCell, KOpHEU
HATYpaJIbHOH CTENIEHN U3 YUCEIl, JIOTapu(MOB YUCEN B MMPOCTHIX CIydasx;

n300pakaTh TOUKaMHU Ha YUCIIOBOM MIPSIMOIL Liesble U pallMOHAIbHbIE YHCIa,

n300pakaTb TOUKaMHU Ha YUCIIOBOM NPSAMOM Ileble CTENEHH 4MCel, KOPHU HaTypajJbHOW CTENEHH U3
YHCeJ, JJOrapu(Mbl UUCEII B IPOCTHIX CIyYasiX;

BBITOJIHATH HECJIOXKHBIE TPe0Opa30oBaHus IENbIX U APOOHO-PALMOHATBHBIX OYKBEHHBIX BBIPAKECHUH;
BBIPAJKATh B IPOCTEHIINX CIIy4asX U3 PaBEHCTBA OJIHY IIEPEMEHHYIO Yepes3 Ipyrue;

BBIUUCIIATH B HPOCTBIX CIIyyasX 3HAYCHHMs] YHUCIOBBIX U OYKBEHHBIX BBIPAKEHHMH, OCYILECTBIIASA
HE00X0/1MMbI€ MOJCTAaHOBKH U IIpeoOpa30BaHus;

n300paxaTbh CXeMaTHUUECKU yroJl, BEJIMYMHA KOTOPOI'O BhIpaXK€Ha B rpajlycax;

OLICHUBAThH 3HAKN CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB.

B nosceonesnoti srcuznu u npu uzyuenuu Opyeux yueOHvix npeomMemos:

BBITOJIHATH BBIYUCIICHHUS IIPH PEIICHUH 3a/1a4 IPAKTHYECKOIO XapaKkTepa,
BBITIOJIHATH MPAKTUYCCKUE PACUYCThl C MCIIOIb30BAaHUEM MPH HEOOXOIMMOCTH CIIPABOYHBIX MaTEpPHAIOB
Y BBIYHCIIMTEIBHBIX YCTPOKCTB;
COOTHOCHTH PEATbHBIC BEIIMUUHBI, XaPAKTEPUCTUKH OOBEKTOB OKPYKAIOIIEr0 MUpPA C UX KOHKPETHBIMH
YUCJIOBBIMH 3HAYEHHUSIMU;
UCIIOJIb30BAaTh METOJBI OKPYTJICHUS, MPHOIMIKCHUS W TPUKHIKHA MMPU PEIICHUU MPAKTHYCCKUX 3a]ad
[TOBCEIHEBHOM KU3HU

Il. BoInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCSA
C60000H0 oOnepuposamsv NOHAMUAMU: Yeloe YUCTLO0, OeIUMOCMb Yucel, O0ObIKHO8eHHAs Opobb,
oecsmuyHas Opodb, PAYUOHANLHOE YUCLO, NPUOIUINCEHHOE 3HAUEHUEe YUCIA, YaCmb, 00, OMHOWEHUE,
npoYyeHm, NOGblUeHUEe U NOHUNCEHUE HA 3A0AHHOE YUCTO0 NPOYEHMO8, MACUMAOD;
NPUBOOUNb NPUMEPHL YUCET C 3A0AHHBIMU CEOUCTEAMU OCTUMOCTIU,
ONepupo6amv NOHAMUSIMU: JO2APUPM  HUCIA, MPUSOHOMEMPUUECKAs. OKPYICHOCMb, DAOUAHHAS U
2padycHas mepa yeid, GeludUHa yeid, 3A0AHH020 MOYKOU HA MPUSOHOMEMPULECKOU OKPYICHOCHIU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Y2108, UMEIOWUX NPOU3BOTIbHYIO GeIUYUHY, YUCIA € U T,
BbINOIHAMb apu@memuyecKue Oelcmeus, couemdst YCmHble U NUCbMEHHblE NPUeMbl, NPUMEHSS npu
HeoOX00UMOCMU GbLIYUCTUMENbHBLE YCMPOUCMBA;
HAXo0ums 3HAYEeHUsi KOPHA HAMYPAIbHOU CMeneHu, CMmeneHu ¢ PayuoHAIbHbIM NOKA3Amenem,
Jno2apughma, ucnonwb3ys npu HeobxoOUMOCMU GbIYUCTUMENbHbLE YCMPOUCEA,
NOIb306AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMULECKUX PACUemax;
npoBOOUMb NO U3BECMHBLIM (QOPMYIAM U NPABULAM NPeodPa306anus OYKGEHHLIX BbIPANCEHULL,
BKIIOUAIOWUX CIMeNnenU, KOPHU, T102apuhmvl U MpuecoHOMempuieckue GyHKyuu,
Haxooums 3HA4eHUs. YUCTI08bIX U OYKBEHHBIX 8bIPANCEHUL, OCYWeCmEss HeoOXo0umble NOOCMAHOBKU U
npeobpazosanusi;
u3006paxdcamob cxemamuyecku y2oJ, GeIUdUHA KOMopo2o SblPANCEHA 8 2padycax uiu paouaHax;,
UCNONIBL306AMb NPU PeleHUl 3a0ay MabIudHble 3HAYEHUS MPULOHOMEMPUUECKUX QYHKYUL Yel08;
BbINOIHAMb NEPEBO0 BENUYUNBL V2d U3 PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux yueOHvix npeomMemos:

BbINOIHAMb OCUCMEUSL C YUCTOBbIMU OAHHBIMU npu peuteHuu 3a0ay npakmuiyecKkozo xapakmepa u 3a0ay
usz pasiudHblx obnacmeti 3HaHu12, ucnoavsysa npu Heobxooumocmu Cnpaeo4Hsble Mmamepudibl U
B8blHUCIUMETIbHbLE ycmpoﬁcmea;



OYeHUBAMb, CPAGHUSAMb U UCHONb306AMb NPU PEUEHUU NPAKMUYECKUX 3a0ai YUuclogble 3HAYEHUs.
PeabHbIX GEIUYUH, KOHKPENHbLE YUCL08ble XAPAKMEPUCTIUKU 00BEKMO8 OKPYICAIOUe20 MUpa
YpaBHeHHs] 1 HEPABEHCTBA

|. BoINYCKHUK HAY4YHTCS
Pemath JiMHEHHbIC YpaBHCHUS U HEPABEHCTBA, KBAIPATHBIC YPABHEHHUS,
pemarh Jorapudmudeckue ypasaenus Buaa 10g 5 (bx + ¢) = d u npocreiimme HepaBenctsa Buga 109 4 X
<d;
pelIaTh IoKasaTelbHble ypaBHeHus, Buga @ = d (rme d MOXKHO NPEACTABHTH B BHAE CTCICHH C
OCHOBaHHUEM a) U IIpocTelimme HepaBeHcTa Buaa @ < d  (rae d MOKHO IPEICTABUTH B BUJE CTENCHH C
OCHOBAHHUEM a);.
IPUBOJIMTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEUIIIEr0 TPUTOHOMETPHUYESCKOTO YPaBHEHHUS BH/IA: Sin X =
a, cosx=a, tgx =a, ctg X = @, rae a — TabJIMYHOE 3HAYCHUE COOTBETCTBYIOIICH TPUTOHOMETPUYECKOM

GyHKINN.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

COCTaBJIATh M pELIaTh YPAaBHEHUS W CUCTEMbl YPABHEHHM INPHU PELICHUHU HECIIOKHBIX MPAKTUYECKUX
3a1a4

I1. BbINYCKHHMK MOJIYYUT BO3MOKHOCTh HAYUYHThCS
Pewams payuonanvHuvle, nokazamenvhvie u io2apu@muyecKkue ypasHeHus U HepaseHcmaa, npocmeuuiue
UPPAYUOHATIbHBIE U MPULOHOMEMPUYECKUE YPABHEHUS, HEPAGEHCMBA U UX CUCTNEMDbI,
UCNONIBL306aAMb MemOoObl peuleHUs YPAGHeHUll: NpuseodeHue K udy «npousseoeHue pagHo HYII0» UlU
«YACMHOE PABHO HYI0», 3AMEHA NePEMEHHbIX,
UCNONIL3068AMb MEMOO UHMEPBAIO8 Ol peUleHUsl HEPABEHCNE;
ucnonv3o0eams epaghuyeckuti Memoo 01 NPUOIUINCEHHO20 PeuleHUs. YPAGHEeHUll U HEPABEHCME,
usobpaxcamv HA  MPUSOHOMEMPUYECKOU  OKPYICHOCIU — MHOJCECMB0  peuleHull  Npocmeuuux
MPULOHOMEMPULECKUX YPAGHEHUL U HEPABEHCNE,
8bINOIHAML  OMOOpP  KOpHell  YpAGHeHUUl UIU  peuleHull HepaseHcme 8 COOMEEemCmeuu ¢
OONOHUMENbHBIMU YCIOBUAMU U OCPAHUYEHUSIMU.

B nosceonesnoti srcuznu u npu uzyuenuu Opyeux yueOHvix npeomMemos:

cocmasnams U peuiams ypasHeHus, CUCmemMbl YPAGHeHUll U HEePpAGeHCmea npu peulenuy 3a0ay Opyaux
VueOHbIX npeoMemos;
UCNONb306aMb  YPAGHEHU U HepaseHcmea OJid NOCMPOeHUs U UCCIe008aHUs  NPOCHEUUUX
MamemMamuyecKux Mooenell peaibHblX CUmyayul Uiy nPUKIaoOHbIX 3a0ay,
YyMemb UHMepnpemuposams NOJIYYEHHbIN NPU peuleHuU YPAGHEHUs, HEpAGeHCmEa UIU CUCTeMbl
pesynbmam, OYeHusamov e20 Npasoonooobue 6 KOHMeKcme 3A0aHHOU peanbHOU Cumyayuu uiu
NPUKIAOHOUL 3a0ayu
DOyHKUUHA

|. BbIMYCKHMK HAY4YHTCS
OnepupoBaTh Ha 6a30BOM YPOBHE MOHATHUSMHU: 3aBUCUMOCTb BEIMYUH, QYHKILHUS, apTyMEHT U 3HaUYECHUE
¢GyHKIIMM, 00JaCTh ONpPENENIEHHUS UM MHOXECTBO 3HAaYeHWM (yHKUWHU, rpaduK 3aBUCUMOCTH, Tpaduk
GyHKUIMY, HYAH (QYHKIHMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, BO3PACTAHHWE HA YUCIOBOM INPOMEKYTKE,
yObIBaHUE HA YUCIIOBOM IPOMEXKYTKE, HauOOJIbllIee U HauMEHblIee 3HaueHHe (YHKIUU Ha YHCIOBOM
IPOMEXYTKE, IepruoJruecKas GyHKLHUs, EPHOL;
ornepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMU: HpsMas U oOpaTHasl MPONMOPLHOHAIBHOCTh JIMHEHHA,
KBaJlpaTU4Has, JJorapupMuieckas 1 nokasareabHasi QyHKIMH, TPUTrOHOMETpUUYecKre QyHKINY;
pacrio3HaBaTh TrpadUKH dJEMEHTapHbIX (QYHKIMHA: MNpsIMOH W 0OpaTHOW MPONOPIMOHAIBEHOCTH,
JUHEWHOW, KBaJpaTHUYHOH, JIorapudMUYecKol M MoKa3zaTeNbHONW (YHKIMH, TPUTOHOMETPHUYECKUX
byHKIINI;
COOTHOCHTD I'pa)uKU 3JI€MEHTAPHBIX (YHKUIUN: IPSIMOI 1 0OpaTHON MPONOPLMOHATIBHOCTH, TMHEHHOM,
KBaJIpaTUYHOM, JIorapu@MHUUecKol W IMOKa3aTelbHOW (YHKUMN, TPUTOHOMETPUYECKUX GYHKIHMM C
dbopmynaMu, KOTOPBIMU OHU 33/1aHBI;
HAXOJUTh 10 rpapuKy NPUOINKEHHO 3HAUEHHS PYHKIIUU B 3aJIaHHBIX TOYKAX;
onpeensaTh Mo rpaguky cBoicTBa (YHKUUU (HYIH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, NMPOMEXKYTKH
MOHOTOHHOCTH, HauOOJbIINE U HAUMEHbIIINE 3HAYSHUS U T.11.);



CTPOUTH 3CKU3 rpaduka (GyHKIHUH, YIOBICTBOPSIOMIECH MPUBEICHHOMY HAaOOpy YCIOBUH (IPOMEXKYTKH
BO3pacTaHus / yObIBaHUS, 3HaUCHHE (DYHKIUH B 33/IaHHOI TOYKE, TOYKH IKCTPEMYMOB U T.11.).

B nosceonesnotui scuznu u npu usyueHuu opyux npeomemos:

OmpeAeniaTh Mo rpadukaM CBOHCTBAa pealbHBIX MPOIECCOB U 3aBUCUMOCTEH (HauOONbIHE U
HAUMEHBIIINE 3HAYCHHS, MPOMEXKYTKHA BO3PACTAaHUS M yOBIBaHHS, MPOMEKYTKH 3HAKOIOCTOSHCTBA U
T.IL);
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKON CUTYallUH

1. BbINYCKHHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCSI
Onepuposams NOHAMUAMU. 3A6UCUMOCIb BEIUYUH, YHKYUS, apeyMenm U 3Hayenue yHKyuu, 001acmo
onpedenenHus U MHOMCECB0 3HAYEHUU (OYHKYuu, epapuk 3asucumocmu, pagux @YHKyuu, Hyu
@YHKYUU, NPOMEINHCYMKU 3HAKONOCMOSHCMBA, 803PACMAHUE HA YUCIO080M NPOMeNCYymKe, Yovbleanue Ha
YUCTI080M NPOMENCYMKe, HAUbOIbUee U HAUMeHblUlee 3HaueHue QYHKYUU Ha YUCTIOB0M NPOMENCYNIKE,
nepuooudeckas QyHKyus, nepuoo, Yemuas u Heuemuas QyHKyuu,
onepupoeamv NOHAMUAMU. APAMAA U O0OpPAMHASA NPONOPYUOHANLHOCMb, TUHEUHAs, K8AOPaAMUYHAs,
Jloeapupmuueckas u noKkasamenbHas QYHKYUU, mpuecoHoMempuieckue QyHKyuu,
onpeodenams 3HaueHue QYHKYuUU no 3HAYeHuIo apeymMenma npu pasiuyHelx cnocooax 3a0anus QynKyuu;
cmpoums epaguKu u3yyeHHvIX QYHKYULL,
ONUCHIBAMb NO 2papuKky U 6 NPoCmeuwux Ciyyasx no ¢opmyne nogedeHue u C8OUCMEa OYHKYull,
HAxXo0ums no epaguxy QyHKyuu HaudoIvbuUe U HaUMeHbUUe 3HAYEHUsL,
cmpoumsv 9CKU3 epagura Gyukyuu, yoosiemsopsawueli NPUseoeHHOMy Habopy VCI08ULl (RPOMENCYMKU
803pacmanus/yovieanus, 3Ha4eHue QYHKYuUU 8 3a0aHHOU MOUYKe, MOUKU IKCMPEMYMOS8, ACUMNMONDbL,
HyAU YyHKyuY u m.o.);
pewams YpaeHeHusl, npocmeluue CUCmeMbl YPaeHeHUll, UCNOIb3Ysl CGOUCMBA DYHKYUL U UX 2PAPUKOS.

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

onpeodenams NO epapukam U UCNOIBL30BAMb O/ peuleHUss NPUKIAOHbIX 3a0ai CEOUCMBAd PealbHbIX
npoyeccog u 3asucumocmeli (Haubonbuwiue U HauMeHbuiue 3HAYEHUs, NPOMEN’CYMKU 603PACMAHUSL U
YovI8aHUs YYHKYULU, NPOMENCYMKU 3HAKONOCMOAHCMBA, ACUMNIMOMbL, NePUoo U m.n.);
UHMepNpemuposams C8OUCMEA 8 KOHMeKC e KOHKPEeMHOU NPaKmuieckou cumyayuu,
onpedensims no epaguxkam npocmeuuiue XapakmepucmuKku nepuooutecKux npoyeccos 8 Ouono2uu,
9KOHOMUKE, MY3blKe, PAOUOCBA3U U Op. (AMIAUMYOa, nepuod u m.n.)
DJieMeHThl MAaTeMATHYeCKOr0 aHAIU3a

|. BbINyCKHUK HAYYHTCS
OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHSAMU: IPOM3BOIHAS (DYHKLIMU B TOUKE, KacaTelbHas K rpauky
(GyHKLMHU, TPOU3BOAHAS PYHKLIUY;
OTIpeNeNIATh 3HAUYeHHE NPOM3BOMHON (YHKIIMM B TOYKE IO H300PaXEHHIO KacaTelbHOH K TpaduKy,
IIPOBEICHHON B 3TOM TOUKE;
pelaTh HECIOXKHbIE 3314l Ha NMPUMEHEHHE CBSI3U MEXIY MPOMEKYTKAMU MOHOTOHHOCTH M TOYKaMHU
9KcTpeMyMa (yHKIMHU, C OJHON CTOPOHBI, U IPOMEKYTKAMHU 3HAKOIIOCTOSHCTBA U HYJISIMH ITPOU3BOAHOM
3TON (PYHKIUU — C APYTOI.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

NOJIB3YACh TpauKaMH, CpaBHUBATh CKOPOCTH BO3pacTaHWs (pOCTa, MOBBINICHUS, YBEIUYCHUS M T.I1.)
WIA CKOPOCTH YObIBaHHMs (TIaIeHMs, CHIDKEHUS, YMEHBIICHHUS | T.11.) BEJIMYUH B PEATBHBIX IPOIIECCaX;
COOTHOCHTH TpaMKH pEAIbHBIX NPOIECCOB M 3aBHCUMOCTEH C MX OINUCAHMUAMH, BKJIIOYAIOIIMMU
XapaKTEePUCTHKH CKOPOCTU U3MEHEHHUs (OBICTpPBII POCT, IUIABHOE MOHMKEHHE U T.I1.);
UCTIOJIB30BaTh TPAaQUKU PEANBbHBIX MPOIECCOB Il PEIICHHUS HECIOKHBIX MPHUKIAIHBIX 3a]a4, B TOM
quciIe onpenesis o rpaduky CKOpocTh Xo/a rporecca

Il. BbImyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSA
Onepuposams NOHAMUAMU. NPOU3BOOHAs (HYHKYUU 6 MOYKe, KACAMENbHAS K 2paguky @yHKyuu,
NPOU3800HAST PYHKYUU,
BbIYUCTIAMY  NPOU3BOOHVIO OOHOYNEHA, MHO20YNEHAd, KEAOPAMHO20 KOPHSA, NPOU3BOOHYIO CYMMbl
Gdynxyuii;
BbLIYUCTIAMDG  NPOUBOOHbIE DNIEMEHMAPHBIX QVHKYUU U UX KOMOUHAYUU, UCNONb3YS CHPABOYHDbLE
mMamepuanvi,



— uccne0osamsv 6 NPOCMeUwUx Cayyasx @QYHKyuu Ha MOHOMOHHOCMb, HAXOOUMb HAUOOAbLUIUE U
HauMeHblue 3HAYeHUs @QYHKYUl, Cmpoumsv 2paguku MHO20YIEHO8 U NPOCMElUX PAYUOHATbHBIX
@YHKYULL ¢ UCNOTL30BAHUEM ANNAPAMA MAMEMAMUYECKO20 AHANU3A.

B nosceonesnoii scuznu u npu uzyueHuu Opy2ux y4eOHbvix npeomemos:

—  pewamsv NPuKIaoOHvle 3a0auu U3 Ouorocul, QUIUKU, XUMUU, IKOHOMUKU U Opyeux npeomemos,
CBs3AHHblE C UCCIeO0BAHUEM XAPAKMEPUCTUK DEATbHbIX NPOYECCO8, HAXONCOCHUEM HAUOOIbUUX U
HAUMEHbUUX 3HAUEHUU, CKOPOCMU U YCKOPEHUsL U M. 1.,

UHmMEPNPEemMupo8ams NOJyHeHHble Pe3yIbmanivl

CTaTuCTHKA M TeOpHs BEPOSITHOCTEI, JIOTHKA H KOMOMHATOPUKA
|. BbINyCKHUK HAYYHUTCHA

— OmnepupoBarh Ha 6a30BOM YpOBHE OCHOBHBIMH ONKCATEIHHBIMU XapaKTEPUCTHKAMHU YHCIOBOTO Habopa:
cpeaHee apupMeTHIECKOe, MeIaHa, HAanOOJIbIlIee U HAUMEHbIIee 3HAYCHUS;

— omnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSMH: YacTOTa U BEPOATHOCTH COOBITHS, CIy4aiHBII BBIOOD,
OTIBITHI C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMH COOBITHSIMU;

—  BBIYHCIIATH BEPOSTHOCTH COOBITHI Ha OCHOBE MOJICUETA YHCIIa HCXOOB.

B nosceonesnoil srcuznu u npu uzyueHuu Opyeux npeomemos:

— OLIGHUBATh M CPABHUBATH B IIPOCTHIX CIydasiX BEPOSTHOCTU COOBITHIA B PealTbHOU JKU3HU;

9UTaTh, COMOCTABJISTh, CPaBHUBATh, HWHTEPIPETUPOBATH B MPOCTHIX CIy4asX peaJbHBIC JaHHEIC,
MPEICTaBJICHHBIC B BUJIC TAOUII, JHarpamMm, rpad)ukoB

Il. BoInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCSA

—  HUmems npedcmasnenue 0 OUCKPEMHbIX U HENPEPbIBHLIX CLYYAUHBIX BEIUYUHAX U PACHNPEOeNeHUSIX, O
He3a8UCUMOCIMU CTLYHAUHBIX GETUYUH,

—  umMembv npeocmasgieHue 0 MamemMamuyeckoM OHCUOAHUU U OUCNEPCUU CTLYHAUHBIX BeTUYUH,

—  umembv npedcmasienue O HOPMATbHOM pACHpedeleHuy U NpUMepax HOPMAIbHO pPACHpeOesleHHbIX
CYYAUHBIX BEIUYUH,

—  NOHUMAMb CYMb 3AKOHA OONLULUX YUCEN U 8bIOOPOUHO20 MEMOOd U3MEPEHUsl BEPOMHOCMEN;

—  umemdv npeocmasienue 00 YCIOBHOU 6ePOSAMHOCMU U O HNOIHOU 6ePOSMHOCMU, NPUMEHAMb UX 8
peuieHuu 3a0a4,

—  UMemb nPeodCmagiIeHUe 0 BANCHLIX YACMHBIX 8UOAX PACIPeOeNeHUl U NPUMEHSMb UX 8 PEUUEHUU 3A0aY,

—  uMemb npedCmasieHue 0 KOppersyuu CIy4aiHblX elIUUH, O TUHEUHOU PecpecCcull.

B nosceonesnoil sicuznu u npu uzyueHuu Opyeux npeomemos:

—  BBIYUCTAMb WU OYEHUBAMb BEPOMHOCIU COOLIMULL 8 PEATbHOU HCUSHU,

—  8blOUpamv nooxoosuue Memoosbl NPeOCMasieHuss U 00pabomKu OAHHbIX,

YMemb peuams HeCloXCHble 3a0ayl Ha NPUMeHeHUe 3aKOHA OOIbWUX YUcCel 8 COYUONI02UU, CIMPAX08aAHUL,
30pasooxpanenuu, obecneyenuu 6e30NACHOCMU HACENeHUs. 8 YPE3BbIYAUHbIX CUMYAYUSIX

TexcToBbIE 32124
|. BbINYyCKHUK HAYYUTCSA

— Pemrats HeCJIOKHBIE TEKCTOBBIE 3374l PA3HBIX THIIOB;

— aQHAM3HUPOBATH YCJIIOBHE 3aJla4yM, MPH HEOOXOJAMMOCTH CTPOHTH JUISI €€ PEIICHUS MaTeMaTHYECKYIO
MOJIeIb;

— TIOHMMAaTh M HCIIOJIB30BATh YISl PEIICHUS 33aJa49i WH(OPMAIIHIO, TIPEICTABICHHYIO B BUJC TEKCTOBOH H
CUMBOJIBHOH 3aIUCH, CXeM, TAaOJIUII, TUarpaMM, TPaduKOB, PHCYHKOB,;

— JIeHCTBOBATh MO AITOPUTMY, COJIEPKAIIEMYCsl B YCIIOBUU 3aa4u;

— HCTOJb30BaTh JIOTUYECKUE PACCYKACHUS NP PEIICHUU 33]1a4H;

— pabortaTh ¢ U3OBITOYHBIMHU YCJIOBHSIMH, BBIOMpas U3 BCEHl MH(pOpMAINH, JaHHBIC, HEOOXOIUMBIC IS
pelleHus 3aa9H;

— OCYIIECTBJIATh HECIOXKHBIM IMepedOp BO3MOXKHBIX PEIICHUH, BBIOUpAas W3 HHUX ONTHMAJIbHOE IIO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM B YCIIOBHH;

— aHANU3HUPOBATh U MHTEPIPETUPOBATH MOTYUYCHHBIE PEIICHUS B KOHTEKCTE YCJIOBUS 3aJadd, BHIOMPATH
pelIeHHs, He TPOTHBOPEYANTIEe KOHTEKCTY;

— pemiath 3a/1a4Ml HAa pacuyeT CTOMMOCTH MOKYTIOK, YCIYT, TOE3/I0K U T.IL.;

— pemath HECIOXKHBIE 33[]aud, CBSI3aHHBIC C JOJEBBIM Y4acTHEM BO BIAJCHUU (HUPMOU, MPEATNPUSTHEM,
HEJBM)XKHUMOCTBIO;



pemaTh 3aJauyd Ha MPOCThIE MPOLEHTH (CUCTEMBbI CKUIOK, KOMHUCCHM) W Ha BBIYMCICHHUE CIIOMXKHBIX
NPOIICHTOB B Pa3IMYHBIX CXeMaX BKJIA/I0B, KPEIUTOB U UTIOTEK;

pemate MpakTUYEeCKUe 3a7add, TpeOyIolne HCIOIb30BAaHUS OTPUIATEIBHBIX YHCEN: Ha ONpE/eICHHE
TeMITEpaTyphl, Ha ONPE/eICHNE TIOI0KEHHU Ha BPEMEHHOM OCH (10 HAIEH 3pBI U TOCIIE), Ha ABWKECHUE
JICHEeXKHBIX CPEICTB (IPUXO/pacxo), Ha ONpeesieHIE TTTyOuHBI/BBICOTHI H T.I1.;

UCTIONIb30BATh MOHATHE MaciuTala sl HaX0XKICHUS PACCTOSIHUN M JUIMH Ha KapTax, MJIaHaX MECTHOCTH,
IUTaHaX MTOMEIIEHHH, BBIKPOMKax, Mpu paboTe Ha KOMIBIOTEPE U T.I1.

B nosceonesnoti srcusnu u npu uzyyeHuu Opyeux npeomemos:
pelaTh HECJIOKHBIC IPAKTUYECKHE 331a4H, BO3HUKAIOIINE B CUTYaIlUsX TOBCETHCBHOM KU3HU

Il. BoInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSA
Pewamu 3a0auu pazuvix munos, 8 mom yucie 3a0a4u NOGbIUEHHOU MPYOHOCTU,
8b10UPAMb ONMUMATLHBLIL MEMOO peuletUs 3a0ayl, paccmMampugas pasiuitslie Memoovl,
CMpoUmsb M00eb peuleHus 3a0ayu, NPOEoOUMsb OOKA3AMENbHbIE PACCYHCOCHUSL
pewams 3a0auu, mpedyiowue nepebopa 6apuaHmos, NpPoGepKU YCI08Ull, 8blOOPA ONMUMATLHOSO
pesyrbmamas
AHATUBUPOBAMb U  UHMEPNPEMUPOBAMb pPe3Vibmambl 6 KOHMeEKCme YCI08us 3a0auu, 6bloupamo
pewienust, He npomugopedaujue KOHMeKCmy;,
nepesooums npu pewieHuu 3a0ayu uHgopmayuro u3 00HOU opmbl 8 Opyeylo, UCHONbL3YS Npu
HeobXo0uMocmu cxemvl, madaUysl, cpapuru, ouaspammol;

B nosceonesnoil sicuznu u npu uzyueHuu Opyeux npeomemos:
pewams npakmuyeckue 3a0ayu U 3a0adu U3 Opyeux npeomemos

I'eomerpus

|. BbINyCKHUK HAYYUTCHA
OnepupoBarb Ha 0a30BOM YpOBHE MOHATUSAMH: TOYKa, IHpsAMas, IUIOCKOCTh B IPOCTPAHCTBE,
NapauIeIbHOCTD U NEPIIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;
pacrio3HaBaTb  OCHOBHbIE  BHJbl ~ MHOTOIPDAaHHUKOB  (Npu3Ma, NHMpamMHla, HPSIMOYTOJIbHBIHI
napasuienenumnes, Kyo);
n300pakaTh U3ydaeMbie GUTYPHI OT PYKH M C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
nenaTh (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHI CBEPXY, COOKY,
CHU3Y,;
U3BJIEKaTh HMH(OpPMAIMI0 O IMPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, IMPeICTaBICHHYI0 Ha
yeprexax U pUCyHKax;
npuUMeHsTh TeopeMmy [lndaropa npu BeIUKCIECHUN IEMEHTOB CTEPEOMETPHUUECKUX UTYD;
HaXOJUTh 0OBEMBI U IIJIOLIA/IM TOBEPXHOCTEN MPOCTENIINX MHOTOIPaHHUKOB C IPUMEHEHHEM (OpMYT;
pacrio3HaBaTh OCHOBHBIE BHJIbI TEJ BpallleHUs (KOHYC, IMIIMHAP, chepa u map);
HaXOJUTh OOBEMBl M IUIOIIAJAM TOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHUKOB M TEJ BpallleHUs ¢
npUMEHEeHHEeM (OopMyIL.

B nosceonesnoii scuznu u npu usyuenuu opyaux npeomemos:

COOTHOCHUTbH a0CTpaKTHbIE T€OMETPUYECKHE MOHATUS U (DAKThI C peabHBIMU )KU3HEHHBIMU O0BEKTAMU U
CUTYalUsSIMU;

UCIIOJIb30BaTh CBOMCTBA NMPOCTPAHCTBEHHBIX I€OMETPUYECKHX (UTYp IJIs pElIeHUs THIOBBIX 3a/ady
MPAKTUYECKOTO COJIEPKaHUS;

COOTHOCHTb IUIOIIAAN OBEPXHOCTEHN Te OAMHAKOBON (hOPMBI pa3IMUHOTO Pa3Mepa;

COOTHOCHUTH 00BEMBI COCY/I0B OJJMHAKOBOM (DOPMBI Pa3IMYHOTO pa3mepa;

OIICHUBATb (I)OpMy MMpaBHUJIILHOTO MHOTI'OI'paHHUKA IOCJIC CIHJIOB, CPE30B U T.II. (OHpCI[CJBITL KOJIMYECTBO

BEpILNH, pedep U rpaHeil MOTyYeHHBIX MHOTOIPaHHUKOB)

Il. BINYCKHUK MOJY4YUT BO3MOKHOCTH HAYYHThCS
Onepupoéams NOHAMUAMU: MOYKA, NPAMAs, HIOCKOCMb 6 NPOCMPAHcmee, NapauilelbHoCmb U
nepneHoOUKyIAPHOCb NPSAMbBIX U NIOCKOCMEl;
NPUMEHAMb OJIsl peueHus 3a0a4 2eomempuieckue hakmol, eciu ycioeus NpUMeHeHUs 3a0aHbl 8 A6HOU
Gopme;
pewams 3a0auu Ha HaxX0JHCOeHUe 2e0MeMPUIEeCKUX GeTUUH NO 0OPA3YAM UTU ANOPUMMAM,

10



oenamu (8bIHOCHbIE) NIOCKUE YepMmedCU U3 PUCYHKOS 0DbeMHbIX (ueyp, 8 mom yucie pucoeams 6uo
cgepxy, cOOKy, Cmpoums ceueHus MHO202PAHHUKOG,

U361eKAMb, UHMEPNPEMUPOBAMb U NPeodpPa308bl6amb UHDOPMAYUID O 2eOMempuUYecKux @ueypax,
NPeOCMABIeHHYI0 Ha YEPMedHCcax,

APUMEHAMb 2eomempuyecKkue axkmol 01 peuenus 3a0ay, 8 mom yucie NPeonoaazaruyux HecKoabKo
Wazo8 peuteHus;

ONUCHIBAMb 83AUMHOE PACNONONACEHUE NPSAMbBIX U NIOCKOCMEN 8 NPOCMPAHCIEE,

Gopmynuposeams ceoticmea u npusHaKu Gueyp;

00KA3bI8AMb 2€0MEeMPUIeCKUe YMBEPHCOCHUsL,

enademsv CMAHOAPMHOU  KlAccupukayuell NPOCMPAHCMBEEHHbIX  ueyp  (Mupamuodsi, NpusMbl,
napanenenuneovt);

HAaxoo0ums 06veMbl U NIOUAOU NOBEPXHOCMEN 2e0MEMPUUECKUX MeTl C NPUMEHEHUeM QOpMYIL;
BbIUUCTIAMb PACCIMOSHUS U Y2ilbl 8 NPOCMPAHCIEE.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
UCNOIL306AMb CEOUCMBA 2EOMEMPUYECKUX ueyp O peuenus 3a0ay NpaKmuiecko2o xapakxmepa u 3a0ay

u3 Opyeux ooracmeti 3HaHull
BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE
|. BbIyCKHUK HAYYUTCS
OmnepupoBath Ha 6a30BOM ypOBHE TIOHSATHEM J€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,

HaXOJIUTb KOOPAUWHATLI BEPIIUH KY6a U IPpAMOYT'OJIBHOI'O ITapaJlICJICIIUIICAa

I1. BbINYCKHHMK MOJYYUT BO3MOKHOCTh HAYUHThCS
Onepuposéams noHAMUAMU O0eKAPMOBbl KOOPOUHAMbBL 68 NPOCMPAHCMEe, 8eKMOop, MOOYib 6eKmopd,
PABEHCMBO 6EKNIOpPOos, KOOpaMHaI’I/IbZ eekmopa, ye2coJji Megfcdy eekmopamu, CKasIpHoe np0u3eeOeHue
8€KMOPO8, KOJIUHeApHble GEKMOPbl,
HAX00Uumb paccmosnue Meofcdy aeyM}l mo4yxKkamu, CymMmy 6€eKmopoe u npous*eedeHue 6eKmopa Ha 4ucio,
yeon MeDdey eekmopamu, CKausipHoe np0u3eedeHue, pClCKJZdOblé?dWlb 6EeKmop no 06)/]14 HEKOJIIUHEAPHbIM
8eKmopam,
3a0a6amv NIOCKOCMb YpaeHerUuem 6 067(‘61]?17’10601/7 cucmeme KoopduHam;
peuwamsv npocmeiiuiue 3a0a4u 86e0eHuUem 8eKmopHo20 bazuca

Hcropust MaTeMaTHKH

|. BbINyCKHUK HAYYUTCHA
OnuceiBaTh OT/AENbHBIE BBIIAIOMIMECS PE3YyJbTaThl, MMOJYyYEHHBIE B XOJE pPa3BUTUS MAaTEMaTUKH Kak
HayKU;
3HAaTb NPHUMEPBI MAaTEMATHYCCKUX OTKpI)ITI/Iﬁ U WX aBTOPOB B CBA3HU C OTEUYECTBEHHOU M BCGMI/IpHOI\/JI
HCTOPUEN, IIOHUMATh POJIb MAaTEMATUKU B pa3BuTuu Poccun

1. BbINYCKHHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS
Ilpeocmasname 6K1A0 6bIOAIOWUXCS MAMEMAMUKO8 6 pa3eumue MamemMamuky U UHbIX HAYYHbIX
06]16101’1’1612, nOHUMAmMbsb pojib MmamemamuKku 6 paseumuu Poccuu

MeToabl MATEMaTHKH

|. BbINYyCKHUK HAYYUTCS
HpI/IMerlTB HU3BCCTHBIC MCTOABI TP PCIICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3a1a4,
3aMC€YaTh U XapaKTCPpHU30BaATb MATEMATUYCCKHNEC 3aKOHOMCPHOCTH B 01<py>1<afom;eﬁ I[GflCTBHT@JIBHOCTH;
IIPUBOAUTH MPHUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, B TOM YHCIIE XapaKTEPHU3YIOLINX
KpacoTy M COBEPIICHCTBO OKPYKAKOLIEr0 MUpa U MPOU3BEACHUN UCKYCCTBA

Il. BoInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSA
Hcnonvzosams ocnognvie Mmemoovl 00KA3amenbcmed, Npo8ooums O00KA3AMeNbCmeo U BbINOJIHAMb
onpoeepocenue;
NPUMEHAMb OCHOBHbLE MEMOObl PeuleHUs MAMeMamuieckux 3a0ay;
Ha OCHOBe MAamMemMamuyecKux 3aKOHOMEPHOCmel 6 Npupooe Xapakmepuzoeamsv Kpacomy U
COBEPULEHCINGO OKPYIHCAIOUIE20 MUPA U NPOU3BEOEeHUL UCKYCCMBA,
NPUMEHAMb NpoCmeluiue npocpamMmHble cCpeocmea U 21eKmpOHHO-KOMMYHUKAYUOHHbIE CUCEMbL NpU
peulenuy MamemMamuyeckux 3a0ay
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2. COAEP) XAHME YYEBHOI'O ITPEJMETA.
OcHoBHas 0a3oBasl IIporpaMma

Aure0pa m Ha4Ya/1a aHAJIU3A

[ToBTrOopenue. Pemenune 3aga4 ¢ MCMONB30BAHUEM CBOMCTB YMCEN M CUCTEM CUUCIIEHUS, IEITUMOCTH,
JIOJIE U 4YacTell, MPOLUEHTOB, MOAYJEH 4ncel. PelieHne 3ajad C KCIOJIb30BAHHEM CBOMCTB CTENEHEW U
KOpHEH, MHOTOYJICHOB, TPE0Opa30BaHUil MHOTOUYJICHOB U APOOHO-PAIIMOHATIBLHBIX BRIPAKECHUM.

Pemenue 3aga4d ¢ UCHoJIb30BaHUEM IPaAyCHOM MEPBI yriia. Mo1ysb 4ucia U €ro CBOMCTBA.

Pemenne 3agau Ha [BMXKEHHUE U COBMECTHYIO pabOTy C TOMOIIbIO JMHEMHBIX M KBaJIpaTHBIX
YpaBHEHUH U UX cucTeM. PelieHune 3a1ad ¢ NOMOLIbIO YMCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOMN
MEPEMEHHOM, ¢ MPUMEHEHUEM U300paXEHHS YUCIOBBIX TPOMEKYTKOB.

Pemienue 3a1a4 ¢ UCTONBb30BaHUEM YHCIOBBIX (QYHKIMN M UX rpadukoB. Mcronp3oBaHHE CBOWCTB U

rpadMKOB JTMHEHHBIX M KBAAPATHYHEIX (BYHKIMH, 0OpaTHOH MpONOPLUHMOHANLHOCTH M (GyHKIMH Y =+/X .

I'paduueckoe penieHne ypaBHEHUI 1 HEPABEHCTB.
Tpuronomerpuyeckasi OKpy>KHOCTb, paouannas mepa yenra. CHUHYC, KOCUHYC, TaHT€HC, KOMAH2eHC
IIPOU3BOJBHOrO yriia. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO M CJEICTBUS M3 HEro. 3HAYCHUS

T T T T
Tpuronomerpuueckux (ynkmmii s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, Z,g, E pan).
Dopmynvl  CLONCEHUST MPULOHOMEMPUUECKUX (QYHKYUll, Gopmyavl npugedenus, @Gopmyivl 080UHO2O

apeymenma.

Hynn ¢yHKkuuu, mpoMexyTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTh. HamOoibliee W HauMMEHbIIEe
3HaueHue Qpynkuuu. [lepuoanueckue GpyHkuu. YeTHOCTh U HEYETHOCTh PYHKUMNA. CrrodicHble yHKYUU.

Tpuronomerpuyeckue GpyHkuuu Y =C0SX, Yy =Sin X,y =tgx. @yuxyus y = ctgx . CoiicTBa 1 rpapuku
TPUTOHOMETPUUECKUX (YHKIIHIA.

ApKKOCHHYC, ApKCHHYC, apKTaHIeHC  4ucna.  Apkkomaweewc — uucia. [Ipocreiimne
TPUTOHOMETPUYECKHE YpaBHEHUs. PelieHre TpUroHoOMeTpUYECKUX YPaBHEHHIA.

Obpamnvie mpuconomempuyeckue @QyHKyuu, ux ceoticmeéa u epaguxu. Pewenue npocmetiwiux
MPULOHOMEMPUUECKUX HEPABEHCE.

Crenenb ¢ JEHCTBUTENBHBIM IIOKa3aTeleM, CBOHCTBa cremeHu. [Ipocreiimue moka3aTeabHbIC
ypaBHeHUs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOMCTBA U rpaduk.

Jlorapudwm gucia, cBoiictBa norapudma. [ecstuunsiii morapudm. Yucno e. Hamypanvhulil 1ocapugm.
IIpeoOpa3oBanue JnorapupmMuueckux BblpakeHui. Jlorapudmuuyeckue ypaBHEHMS U HEPABEHCTBA.
Jlorapudmuueckas QyHKINS U ee CBOWCTBA U rpaduK.

Crenennas ¢pyHKLUS U ee cBOMCTBaA U rpaduk. VppalroHaibHble ypaBHEHUS.

Memoo unmepsanos 0ns pewieHus HepageHcma.

IIpeobpazosanus epagukos GyHkyuii: cogue 6001b KOOPOUHAMHBIX OCell, PACMANCEHUe U Cocamue,
ompaoiceHue OMHOCUMENbHO KOOpOuHammuvlx oceu. I paghuueckue memoovl pewienusi ypasHenun u
Hepagencms. Peulenue ypasHenull U HepageHcma, co0epHCAUx nepemeHHy0 o0 3HAKOM MOOYJIA.

Cucmemvl  nOKA3aMeENbHLIX, 102APUPMUYECKUX U  UPPAYUOHATbHBIX  ypasHenuti. Cucmembl
NOKA3amMeNbHbIX, 102APUPMULECKUX HePABEHCNE.

Bszaumno obpamuvie pynxyuu. I paguxu e3aummno obpammusix gyHKkyui.

Vpasnenus, cucmemol ypagnenuii ¢ napamempom.

[IpousBonnas @ynkuuu B Touke. KacarenbHas k rpaguky ¢pyHkuuu. ['eomerpruyeckuit u Gpusndeckuii
CMBICIT IPOoU3BOIHOMN. [Ipon3Bo/IHbIE 31eMeHTapHbIX QyHKIMHA. [Ipasuna ougpepenyuposarus.

Bmopas npouzeoonas, ee ceomempuueckuii u puzuueckuii CMoicIl.

[Tonsatue o HenmpepbIBHBIX (yHKIMAX. ToukH 3KcTpeMyma (MakcuMyMa U MUHUMYyMa). MccrenoBanue
DJIEMEHTAPHBIX (QYHKIWH HA TOYKM HSKCTpEMyMa, HAuOOJIbIllee W HaWMEHbIee 3HAYCHHWE C ITOMOIIBIO
npou3BoIHON. [locmpoenue epaghuxos ghynkyuil ¢ nomowpio npou3eoonvix. [lpumenenue npouzsooHoU npu
peuteHuu 3a0au.

IlepBooOpasnasi. [lepsoobpasnvie snemenmapuvix @yukyuu. [lnowads Kpusorumelnol mpaneyuu.
@opmyna Hvromona-Jlenibnuya. Onpedenennviii unmeepan. Bwiuucnenue niowadeti niaockux ¢ueyp u
00veM08 meil 8paujeHus ¢ NOMOWbI0 UHMeZPald.
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I'eomerpus

[ToBropenue. Pemenue 3agad ¢ TpUMEHEHHWEM CBOMCTB (UTYp Ha IUIOCKOCTH. 3ajadd Ha
JI0Ka3aTeIbCTBO U IIOCTPOEHUE KOHTpHpUMEpOB. Vcmonbp3oBaHMEe B 3ajadax MPOCTEHIIMX JIOTMYECKUX
npaBuil. PemieHue 3aiad ¢ MCMOJIB30BAHUEM TEOPEM O TPEYrOJbHHUKAX, COOTHOUIEHUH B MPSIMOYTOJBHBIX
TPEyroJibHUKaX, (PaKTOB, CBI3aHHBIX C YETHIPEXYroJIbHUKAMU. Pelenne 3a1a4y ¢ UCoinb30BaHueM (hakTos,
CBA3AHHBIX C OKPYXHOCTSAMHU. PemieHwe 3agad Ha HW3MEpEHUs HaA IUIOCKOCTH, BBIYHUCIEHUE JIMH U
wiomazaen. Peutenue 3a0au ¢ noMoubio 6eKmMopos u KOOpoOuHam.

Harnsagnas crepeomerpusa. ®durypsl u ux wuzoOpakenus (kyO, mupamuna, npusma). OcHogHbie
noHAmMuUs cmepeomempuu u ux ceovcmea. Cedenus Kyda u TeTpasipa.

Touka, mpsiMass U IUIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU M CIEJICTBHUS U3 HUX.
B3anMHOe pacnosioxkeHue NpsMbIX U INIOCKOCTEH B IpocTpaHcTBe. [lapannenbHOCTh NpsMBIX U IIIOCKOCTEN
B IpocTpancTBe. M300paxkeHne mpocTeHImuxX NpOCTPAaHCTBEHHBIX (GUTYP HA TUIOCKOCTH.

Paccrosaust Mexy purypamu B IpOCTPAHCTBE.

Vbl B ipocTtpancTie. [lepneHuKynsipHOCTb NPSAMBIX U IIJIOCKOCTEM.

[Tpoekus ¢urypsl Ha IUIOCKOCTh. lIpHM3HAaKM NEPHEHIUKYISIPHOCTH MPSAMBIX M IUIOCKOCTEH B
pocTpaHcTBe. Teopema 0 Tpex NepneHIuKyIsIpax.

Mpuororpannuku. [lapamnenenunen. CpoiicTBa NPSIMOYTOJIBHOTO —napaienenunena. Teopema
[Tudaropa B npoctpanctse. [Ipuzma u nupamuaa. [IpaBuibHas nupamuaa v npaBuibHas npusMma. [psamas
nupamMuia. IEeMEHThI IPU3MbI U THPaMU/IbIL.

Tena BpamieHus: TUIUHAP, KOHYC, cdepa u map. OCHOBHBIE CBOICTBA MPSAMOT0 KPYroBOro HUIUHAPA,
IPSIMOTO KpyroBoro konyca. M3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYCe, ceueHUs KOHYca (napajiieivbHoe OCHOBAHUIO U Npoxoosuee
yepe3 Gepuiumy), ceueHus Yununopa (napanieibHo u nepneHOuKyIApHo ocu), cedenus wapa. Paszeéepmka
YUTUHOPA U KOHYCA.

IIpocmetiuue KoMOUHAYUU MHO20ZDAHHUKOG U Mejl 8paujeHUss Medxcdy cobotl. Beraucienne 3JeMeHTOB
MIPOCTPAHCTBEHHBIX (uryp (pedpa, TuaroHaiu, yribl).

[Inomane MOBEpXHOCTH MPABWIIBHOW MUPAMUIBI U MIPSAMOM Npu3Msbl. [1101mane moBepxHoCTH NPSIMOro
KpYTrOBOI'0 LIMJIMHJIPA, IPSMOI0 KPYrOBOIO KOHYCa U 1Iapa.

[Tonsitue 06 o6beme. OOBEM MUpPaMUJIbl U KOHYCA, TPU3MBI U IinHApa. O0beM mapa.

Ilooo6Hvle mena 6 npocmpancmee. COOTHOUICHHUSI MEXAY IUIOIIAIIMU MOBEPXHOCTEH U 00beMaMu
MI0JI00HBIX Tel.

Jeudicenus 6 npocmpancmee: napailesbHuili NepeHoC, YEeHMPANbHAsL CUMMEmpUs, CUMMempus
omuocumenvHo niockocmu, nogopom. Ceoticmea osudicenuil. Ilpumenenue 08udxcenuti npu peueHul 3a0au.

BekTopsl 1 koopauHaThl B npocTpaHcTBE. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOpA Ha YHUCIO, Yroj
Mexny BekropaMu. KosumHeapHble M KOMIUIaHapHble BEKTOpbl. CKanapHoe npouseedeHue 6eKmopos.
Teopema o pasnodicenHuu 6ekmopa NnoO mpeM HeKOMNIaHapHuiM eekmopam. CKanspHoe npouzeedeHue
gexmopos 6 koopournamax. llpumenenue 6ekmopos npu peuieHul 3a0ay Ha HaxoHcoeHue paccmoaHuil, OJuH,
niowaoetl u 06veMos.

Ypaenuenue nnockocmu 6 npocmpancmee. Ypasuenue cghepvl 6 npocmpancmee. Popmyna 014
BLIYUCTICHUSL PACCMOAHUSL MeHCOY MOUKAMU 8 NPOCMPAHCMEe.

BeposiTHOCTB M cTaTHcTHKA. PaboTa ¢ JaHHBIMHU

[ToBropenue. Pemenue 3amay Ha TabinuHOE U Tpaduueckoe MpecTaBlieHne JaHHbIX. Mcnons3oBanue
CBOMCTB W XapaKTepUCTHUK UHCIOBBIX HAOOPOB: CpeqHUX, HAMOONBIIET0 W HAMMEHBIIEro 3HAYCHUS,
pasmaxa, oucnepcuu. Pewenue 3a0au na onpedenenue yacmomsl u 6eposimuocmu coovimuil. Bviuucienue
8epoOsIMHOCME 68 ONbLIMAX C PABHOBO3ZMONCHHIMU INEeMEeHMApHbIMU ucxooamu. Pewenue 3adau c
npumeneruem Komounamopuku. Pewenue 3a0au na eviuucienue eposmuocmeti He3a8UCUMBIX COOLIMUL,
npumeHenue Gopmyavl clodxcenus eeposmuocmeli. Pewenue 3a0au ¢ npumenenuem ouazpamm diiepa,
Odepesa seposmuocmetl, popmynvt bepnynu.

Ycnosnas eeposmnocme. llpasuno ymuooicenus eepossmuocmeni. Qopmyna noaHou 6eposmHoCmu.

Jluckpemnvle cayuatinvle eenuyuHvl U pacnpedenenus. Hezasucumvie cayuaiinvie eauduHbl.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CLYUAUHBIX BEIUYUH.

Mamemamuueckoe odicuoanue u oucnepcus Ciydaunou geaudunvl. Mamemamuueckoe odicudanue u
oucnepcust Cymmul CIyuainvix eaudun. I eomempuueckoe pacnpedenenue. bunomuanvnoe pacnpeoenenue u
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ezo ceoticmea.Henpepuviguvie cuyuatinvie senudunsl. [lonamue o niomuocmu geposmuocmu. Pagnomepnoe
pacnpeoeneHue.

IlokazamenvHoe pacnpeoenenue,

e2o napamempul. Ilonamue o0 HOPMATLHOM pacnpeoereHuu.

Iapamempor HoOpmanvHoeo pacnpedenenus. IIpumepvl CIyUaUHLIX BEIUYUH, NOOYUHEHHBIX HOPMATbHOMY
3aKOHY (NO2peuwHOCmb U3MepPeHUll, POCH 4ello6eKa).

Hepasencmeso Yebwiwesa.

uzmepenus eepossmuocmetl. Ponb 3akona 601bwux uucen 8 Hayke, npupooe u ooujecmae.
Kosapuayusi osyx cayuaiinvix eeauuun. Illonsmue o xosppuyuenme roppensyuu. CoemecmHuvle
Hab00eHus 08YX CLYYAUHBIX 8eUdUH. BbibopouHblll KO Guyuenm Kopperayuu.

3. TEMATUYECKOE INTAHUPOBAHHUE
€ YKa3aHHeM KOJHMYeCTBA YaCOB, OTBOAUMBIX HA OCBOCHHE KAXKI0H TeMbl,
B TOM YHCJI€e C y4eTOM padoyeil MporpaMMbl BOCIIHTAHUS

Ne Kos-s0 33[{3‘11/1 B COOTBETCTBHHU C MOAYJIEM
w/n Tema, paznen 4ACOB «IxoJbHBIH yPoK» padoueil mporpaMmbl
BOCIIUTAaHUA
11 kamace 170
1 | IloBTOpeHnue 6 =  ¢opmMupoBaTh JIOBEPUTEIIbHBIC
, Tnasa 6 (A). CTenenu u KODHH. 18 (:THOHICHI/ISI MEXy YUUTEIIEM U YICHUKAMU,
Crenennbie QyHKIH noOyXJaTh MIKOJIHHUKOB COOMIOATh Ha
2 Tnasa 4 ([). Bexropsl B 5 YpOKe OOIIENpPUHSTHIE HOPMBI TOBEICHMUS,
MIPOCTPAHCTBE npaBuiia OOIICHHUS;
Tnasa 7 (A). Tlokasarenbras u ® [pUBJIIEKaTh BHHUMAHHME IIKOJHLHUKOB K
4 norapudMideckas byHKIHH 28 LCHHOCTHOMY aCIEKTY H3y1acMbIX Ha ypokax
I'maBa 5 (I'). MeTon KOoOpIMHAT B ABIICHUM,
S npocTpaHcTBe. J[BIKCHHS 14 " MCTIONb30BaTh BOCIIUTATEIIBHbIC
Tnasa 8 (A). TlepsooGpasnan n BO3MOYKHOCTEH coJiepKaHus y4eOHOTO
6 sHTerpan 8 TpeIMeTa;
Tmasa 6 (). LMD, KOHYC, " [pPUMEHSATh Ha YPOKE HWHTEPaKTHUBHbBIC
7 wmap 14 (hopMbI pabOTHI ydaluxcs;
Tmasa 9 (A).  Dnemento: ®  BKJIOYATh B YPOK HIPOBBIE IPOLEIYPHI,
. KOTOpBIE TMOMOTAIOT TOIJAEPKATh MOTHUBAITUIO
8 fg;%ﬁigﬁze;ﬁf HCTaTI/ITCeTOHKH’ 15 JIETeH K MOJYYEHUIO 3HAHUN;
pu pHH =  OpraHm30BaTh HaCTaBHUYECTBO
; IE?II;(;;;T;{(()IE;GEK%GMH — 1 MOTHUBHPOBAHHBIX u 3PYAUPOBAHHBIX
yUaIuxcs HaJ ux HEYCTIEBAIOIIUMHU
I'maBa 10 (A) ypaBHeHI/IS{ u OJHOKJIACCHUKAMM,;
10 | mepaBeHcCTBa. CucreMsl 20 *  WHHIMHPOBATH " TIO/LIePKUBATh
YPaBHCHHU ¥ HCPABEHCTB HCCIIETOBATEIbCKYIO JIEeSITENBHOCTh
11 I'maa 8 (I'). Hexotopsie 9 IIKOJPHUKOB B paMKax pealu3alud UMHU
CBCJICHUS 13 NIJITAHUMETPUH WHBUIYaIbHBIX u TPYIIOBBIX
12 [ToBTOpEeHME 18 HCCIIE0BATEIIbCKUX TIPOEKTOB.

Teopema bepuynnu. 3akon Ooavwux uuceir. Bvlbopounwviti memoo
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