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TIlosicHuTeILHAA 3aNMHCKA

Pabouas nporpamma ydueOHoro mpenqmera Matemaruka st 10 kinacca pazpaboTana Ha OCHOBE:

1. depepanbHOTO rocyIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CpelHero odmero oopa3oBaHus,
YTBEPKIACHHOTO Iprka3zoM MuHICTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparmm ot 17.05.2012 Ne
413;

2. OcHOBHOI1 00pa30BaTEILHON MPOTPaMMBbI CPEIHETO 00IIETO 00pa30BaHus;

3. OcHoOBHOI 00pa30BaTeIbHON MPOrpaMMbl cpeaHero odmiero oopasosanus ['BOY mikoasr Ne 380
Cankrt-IletepOypra;

4. Yuyeonoro miana 'BOY mikomer Ne 380 Cankr-IleTepOypra;

5. MeTroauuecKkux peKOMEHAANH aBTOPOB UCIIOIb3YEMbIX Y4eOHUKOB, OIyOJIMKOBAaHHBIX B COOPHUKE
«[Iporpammsr o6meoOpazoBaTenbHbIX yupexaenuii: ['eomerpus. 10-11 xmaccsy/Coct. T.A. Bypmuctposa -
M.: TlIpocsemenne, 2009, «IIporpammbl 00ImE00pa30BATENLHBIX YUPESKACHUI: Ajredpa W Hadana
MaTeMaThyeckoro ananuzay/coct. T.A. Bypmuctposa - M.: [Ipocsemenue, 2009.

PabGouast mporpamma MOXET HCIIOIB30BAaThCS MPH pean3anud B (OpME DIEKTPOHHOTO

o0y4yeHMsT C TNPUMEHEHUEM UCTAHLMOHHBIX TeXHoJoruil. Takke BO3MOXKHO MCIIOJIb30BaHHE
JTMCTAaHIIMOHHBIX TEXHOJIOTHIA IPU PeaU3aliH MPOrPaMMBbI B O4HOI (hopme 00ydeHHsI.

esu u 3axa4un

[enamu peanqu3anuu yueOHOro mpeaMera «MaTeMaTWKa» Ha YIIyOJEHHOM YpPOBHE CPEIHETO
00111er0 00pa30BaHUS SBIISIOTCS:

- (opMHpOBaHHE TPEACTABICHUI O MaTeMaTHKe KaK YHHBEPCAIbHOM SI3BIKE HAYKH, CPEICTBE
MOACIIUPOBAHUA SIBJICHUH 1 IpoLCCCOB, 06 HACAX U METOAaX MAaTCMATHKH,

- PpasBUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPaXKCHUS, aIrOPUTMHUYCCKOI
KyJbTYpbl, KPUTHYHOCTH MBINUICHHS HA YPOBHE, HCOOXOMMMOM JUIsi OOYyYEHHS B BBICIICH IIKOJIC IO
COOTBETCTBYIOICH CIEIHATbHOCTH, B OyIyliel MPOpecCHOHANBHOMN eITeIbHOCTH;

- OBJIQJICHME MAaTEMAaTHYECKUMU 3HAHUSAMH U YMCHHUSMH, HEOOXOIUMBIMH B TOBCEIHEBHOMN JKU3HH,
JUTS TTOJTyYeHHsT 00pa30BaHusl B 001aCTsIX, TPEOYIONIHMX yriIyOJICHHOW MaTeMaTHIECKON IO OTOBKH;

- BOCIIMTAaHUC CPEACTBAMH MAaTEMATUKU KYJIBTYPbI JINYHOCTU: OTHOLICHUE K MaTEMATHUKE KaK K 4aCTU
00IIIeYeIOBEYECKOM  KYJABTYPhI; 3HAKOMCTBO C WCTOPHEH  pa3sBUTHSA  MaTEMaTHKH, JBOJIOIHCH
MaTeMaTHYCCKUX UJICH, TOHUMaHHe 3HAYMMOCTH MaTeMaTHKH JUTsl OOIIECTBEHHOTO IpoIecca.

B xone ee moCTmKEeHHsI peraroTcs 3a1a4uu:

- cUCTeMaTH3allMs CBEJACHHUN O YKCJIaX; U3yYCHUE HOBBIX BUJIOB UMCIIOBBIX BBIPOKEHUH U (HOPMYIT;
COBEPIIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB W  BBIYUCIUTEIBHOM  KYJIBTYpHI, pacIIMpeHue U
COBEPIIICHCTBOBaHNE alNre0pandecKoro amnmapara, chopMUpOBaHHOTO B OCHOBHOI! IITKOJIE, M €T0 IPUMEHEHNE
K PEIICHUIO MaTEMAaTHIECKIUX U HEMAaTeMaTHIECKUX 3a71aY;

- pacIIMpeHre W CUCTeMAaTh3alusl OOMMX CBEACHUH O (DYHKIUSIX, MOTIOJHEHUE KIIacCa U3ydaeMbIX
GYHKIMA, WUIIOCTPAlMs IMAPOThI MPUMEHEHUS (QYHKIMKA JUIS ONUCAHMS M U3YyYCHUS peajbHbBIX
3aBUCHMOCTEH;

- 3HAKOMCTBO C OCHOBHBIMM MCSAMH U METOJaMH MaTEMaTUYECKOI0 aHaI13a.

MecTto yqeﬁﬂoro npeameTa

Pabouast mporpamma npeameTa «MaTtemaTtuka» Ha yriyOJeHHOM ypoBHE coctaBieHa Ha 408 dacos, B
TOM YHCIIE:

- MaTeMaTHKa: ajaredpa u Havana maremaruueckoro aHanmsa 10, 11 kimaccel — 272 vaca (136 wacoB B
10 xmacce m 136 wacoB B 11 kiacce);

- matemaTuka: reomerpust 10, 11 kimaccel — 136 yacos (68 yacos B 10 kiacce u 68 yacos B 11 kiacce).

Hcnoandyembrii.  YMK, Brimrodas 3JIEKTPOHHBIE pPECYpCbl, a TaK K€ JOIOJHUTEIbHBIC
nH(pOpPMAITHOHHBIE PECYPCHI:

1. Vuebnuk mis 10 xmacca o0meoOpa3zoBaTeNbHBIX YupekaeHuil. bazoBelil 1 npoduibHbIMA
ypoBeHb. AnreOpa u Havana mareMatudeckoro aHamusa. Atopsl: KO.M. Komsrun, M.B. Tkauésa, H.E.
dénoposa, M.U. I1labynun — Mocksa: [Ipoceenienue, 2018 - 2020 r.;



2. VYuebHuk Ui 00IIe00pa3oBaTeNbHBIX YUYPESKACHUI: 0a30BbIi W TPOQUILHBIA ypPOBHHU.
I'eomerpus. 10-11 xmaccel. ABropel: JI.C. Artanacsn, B.®. byry3os, C.b. Kagommer u ap. — Mocksa:
IIpocsemienne, 2018- 2020 r..

JlonmoaHUTeNbHAs TUTEepaTypa:

1. M.U. [lla6ynun, M.B. TkaueBa, H.E. ®enopora, O.H. JloOpoBa. [unaktuieckue
matepuainsl s 10-11 knaccos - Mocksa: [Ipocsenienue, 2012 r.;

2. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun no reomerpuu s 7 — 11 kmaccos. — M.
IIpocsemienne, 2014 r.;

3. Maremaruka. [Togroroska k EI'9-2017. IpodwuneHbiii yposeHs. /Tlon penakuueit O.D.
JIpicenko. — Pocror-na-Jlony: Jleruon, 2016 r.;

4. 4000 3amau ¢ oTBeTaMu 110 MatemaTrke/ o peaakiuei 1.B. Amenko. — MockBa: DK3aMeH,
2016 r.

IlepeueHb CalTOB:

http://www.ed.gov.ru — Caiir MunmcrepctBa obpasoBanus PD;

http://www.obrnadzor.gov.ru/attestat/ - denepanbhas ciayxba Mo Ham3opy B cdepe oOpazoBaHUs
(rocymapcTBEHHAs! HTOTOBAsI ATTECTALMS IKOJIILHUKOB);

http://www.profile-edu.ru- PexoMeHmanuu v aHanu3 pe3yJbTaTOB SKCIEPUMEHTA MO MPODUIBHOM
mKoje. Pa3paOoTKU 3JEKTUBHBIX KYpCOB IS MPOQHUIBLHON MOATOTOBKHM yuamuxcs. [Ipumepbl ydeOHO-
MCTOANYCCKUX KOMIIJICKTOB JJIsI OpraHru3aluu HpO(bHJIbHOﬁ MMOATOTOBKHU YyHalIUXCS B paMKax BapuaTUBHOTI'O
KOMIIOHECHTA;

http://www.edu.ru- LlenTpanbHblii 00pa3oBaTENbHBIN MOPTA, COACPKHUT HOPMATHUBHBIC JTOKYMEHTHI
MuHHCTEPCTBA, CTAaHIAPTHI, HHYOPMALIUIO O IPOBEICHUE SKCIIEPUMEHTA;

http://www.ege.edu.ru cepsep MHGOPMAIIMOHHON MOICPKKKU ENMHOrO rocyaapcTBEHHOTO SK3aMEHa,

http://www.internet-scool.ru- caiit MutepHeT — mKkoibl u3aareabctBa [IpocBemenne. Y4eOHbIH MIaH
pa3paboTaH Ha ocHOBe (pefepaabHOro 0a3MCHOTO Y4eOHOTO IIaHa sl 00Ie00pa3oBaTeIbHBIX YUPEKACHUH
P® u mpencrasnser obnacts 3HaHUN «Marematrnka». Ha caiite mpencraBiensl IHTepHET-ypOKH IO anredpe
Y HayalaM aHaju3a U TEOMETPUHU, C BKIIIOYAIOT MOATOTOBKY caauu EI'D;

http://www.intellecctntre.ru — caiir usnarensctBa «MuTemiekT - LleHTp» comepKuT y4eOHO-
TPEHUPOBOYHBIE MaTEPHAIBI JJisl TOATOTOBKH K EI'D 1o Maremarrke, COOPHHKH TECTOBBIX 33/IaHUI.

®opMbl, IEPHOAUYHOCTH U MOPSAAOK TEKYIIero KOHTPOJIsSI yCIIeBaeMOCTH U MPOMEeKYTOUHOM
arrecTauuy 00y4aroumerocs

Texyumii, TeMaTHYeCKHd W WTOTOBBIA KOHTPOJHM MPOBOJSATCS B (OpPME KOHTPONBHBIX pador,
paccuuTaHHBIX Ha 45 MUHYT, TECTOB U CAMOCTOSTENBHBIX pa0doT Ha 15-20 MuHyT ¢ muddhepeHnnpoBaHHBIM
OILIEHHBaHHUEM.

Texkymuii 1 TEMaTUYECKUA KOHTPOJIM MPOBOJATCS C UEIbIO MPOBEPKU YCBOCHMS HU3y4aeMOTO M
MIPOBEPSIEMOr0 MPOTPaMMHOIO MaTepHalla; COAEp)KaHHUE ONPEACISIOTCS YYHUTEIEM C YYETOM CTEIEHH
CJIO’KHOCTH M3y4aeMOro MaTepHaa, a Tak’ke OCOOCHHOCTEH oOyuaromuxcs Kiaacca.

HToroBeie KOHTPOIBHEBIE PA0OTHI IPOBOSTCS:

- TocJie U3yUYeHUsl HanboJiee 3HAYUMBIX TEM MTPOTPAMMBI,

- B KOHIIE NTOJIyTO/IHA.

OcHoBHbIME ¢OopMaMH TPOBEPKH 3HAHUN W YMEHHWH yYalIMXCS 110 MaTeMaTHKE SBISIOTCA
CaMOCTOSITEIbHbIE PAa0OTHl, KOHTPOJIbHBIE pabOThI, TECTHI, 3a4eThl. 3aJaHusl Uil YCTHOTO M MUCHMEHHOTO
Olpoca YYallUXCsl COCTOSAT M3 TEOPETUYECKUX BOMPOCOB M 3anad. OTBET Ha TEOPETHUYECKUI BOIPOC
cunTaeTcsi 6e3ynpeyHbIM, ECIT TI0 CBOEMY COJIEP)KaHHUIO MTOJIHOCTBI0O COOTBETCTBYET BOTIPOCY, COJEPIKUT BCE
HEoO0XoIuMble TeopeThueckre (PakThl 1 000CHOBaHHBIE BHIBOABI, a €r0 M3JIOKEHHWE W MUCbMEHHAas 3aIucCh
MaTeMaTHYECKH TPaMOTHBI M OTJINYAIOTCS [TOCIEA0BATENIBHOCTBIO U aKKYPATHOCTBIO.

Penrenue 3amauun cunraeTcs 6e3ynpevHbIM, €CIIH MPABUIILHO BRIOPaH CIIoco0 pelieHus], CaMo pelieHue
COTIPOBOXKIAETCSI HEOOXOAMMBIMH  OOBSICHEHHAMH, BEPHO BBINIOJHEHBI HYXHBIE BBIYUCICHUS U
npeoOpa3oBaHus, MOJyYeH BEPHBIA OTBET, MOCIENOBATENBHO M AKKypaTHO 3amucaHo peuieHue. OreHka
OTBETa y4alllerocsl Mpyd YCTHOM U IHCBMEHHOM OIPOCE MPOBOAMTCS MO MATHOAJUIBHOW CHCTEME, T. €. 3a
OTBET BBICTABIISICTCS OJHA M3 OTMETOK: 1 (T10x0), 2 (HEYIOBIETBOPUTENHHO), 3 (yIOBIETBOPUTEIHHO), 4
(xopomo), 5 (oTM4YHO). YYHTENh MOXKET MOBBICUTH OTMETKY 33 OPUTHMHAJIBHBIA OTBET Ha BOIPOC WU
OpUTHHAJIBHOE pEIIEHUE 3a7aud, KOTOpBIE CBHJIETEIBCTBYIOT O BBICOKOM MaTeMaTH4E€CKOM pa3BUTUH
y4allerocsi; 3a perieHue 0oJiee CIOKHOM 3aladd WIM OTBET Ha 0OoJiee CIIOXKHBIM BONIPOC, MPEIIOKECHHBIE
y4ameMycst JOMOJIHUTEIBLHO IIOCIIE BEITIOTHEHNAS UM 3aJaHAN.
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IInanupyemble pe3yJbTaThl 0CBOCHHS y4eOHOI0 MpeMeTa

Nzyuenne npeamera «MaremaTnka: ajaredpa ¥ Hayajla MaTEeMAaTHYSCKOTO aHAW3a, TEOMETPHUI» B
cTapieit mkose JaéT BO3MOXKHOCTD JOCTHXCHHUS O0YYAIONIMMUCS CIEAYIONINX Pe3yIbTaTOB:

JAUYHOCHHbLE:

1) chopMHUPOBaHHOCTE MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO Pa3BUTHS
HAYKW;, KPUTUYHOCTh MBIIUICHHS, YMEHHE pAcIO3HABaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,
OTJIMYATHIUIIOTE3Y OT (haKTa;

2) TOTOBHOCTh M CIIOCOOHOCTh BECTH JHAIOT C JPYTHMH JIFOJABMH, JOCTHIaTh B HEM
B3aWMOITOHUMAHHSI, HAXOAUTH OOIIHE IIETX U COTPYIHUYATD ISl UX JOCTHIKCHHUS;

3) HaBBIKM COTPYAHHYECTBA CO CBEPCTHHKAMH, JCTHBMH MIIAJIIETO BO3PAcTa, B3POCIBIMH B
00pa3oBaTeIbHOM, OOIIECTBEHHO IMOJE3HOMN, Y4eOHO-UCCIIEA0BATEIbCKON, MPOSKTHON M APYyruX BHAAX
JICSITENIBHOCTH;

4) TOTOBHOCTH M CIIOCOOHOCTH K 00pa3oBaHHUIO, B TOM YHCIE CaMOOOpa30BAaHUIO, HA IPOTKEHUH
BCeH JKHM3HHU; CO3HATENILHOC OTHONICHHE K HENPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEITHON
po(ecCHOHAIBHOMN M OOIIECTBCHHOM EATEIbHOCTH;

5) screTHveckoe OTHOIICHHWE K MHpPY, BKJIIOYas AICTETHKY OBITA, HAYYHOrO M TEXHHYECKOTO
TBOPYCCTBA;

6) ocosHaHHBIM BbIOOp Oymymie# mpodeccnd W BO3MOXKHOCTEH peamusalMu  COOCTBEHHBIX
KHM3HCHHBIX IIJIAHOB; OTHOIICHHE K HpO(I)CCCI/IOHaIIBHOI\/'I ACATCIIBHOCTU KaK BO3MOXHOCTU YYacCTUs B
PEIICHUH JINIHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIMCHAIIMOHAIBLHBIX TPOOIEeM;

MeTanpeaMeTHbIe:

1) yMeHHEe caMOCTOSATEIBHO OIMPEACNATh LEIH CBOSTO OOyUYCHHUS, CTaBUTh M (POPMYJIUPOBATH IS
ce0s1 HOBBIE 3aJaud B y4€Oe W IMO3HABATENILHOW NESTEIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHl CBOEH
[I03HABATENILHON EATEIbHOCTH;

2) yMEHHE CaMOCTOSITEIIbHO TUIAHUPOBATh MYTH JOCTIKCHUS 1IEJICH, B TOM YHUCIIC ajbTePHATHBHBIC,

OCO3HaHHO BBHIOMpPATh Hanbosee PQPEeKTHBHBIE CIOCOOBI PEUICHUS YyUeOHBIX U TIO3HABATEIBHBIX
3ajad4;

3) yMeHHE COOTHOCHTh CBOM JICUCTBHUS C IUIAHHUPYEMBbIMH pe3yJIbTaTaMH, OCYIICCTBIATh KOHTPOJIb
CBOCH JEATENILHOCTH B TpOIleCCEe JOCTHIKEHUS pPe3ylibTara, OINpelelisiTh CIIOCOObI JEHCTBHI B pamKax
MPEUIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JICHCTBUS B COOTBETCTBHH C N3MEHSIOLIECHCS
CUTYyaluel;

4) yMeHHe OLleHUBATh NMPABUIILHOCTh BBIMOJHEHUS yueOHOI 3a/1auu, COOCTBEHHbIE BO3MOKHOCTH €€
pelIeHHS;

5) BnageHHe OCHOBAMH CAaMOKOHTPOJIS, CAMOOLCHKH, HPHHATHS PEUICHHH W OCYIIECTBICHHS
OCO3HAHHOTO BBIOOpPa B y4eOHOH U MTO3HABATENHLHOMN e TETLHOCTH;

6) yMeHHe NpOJYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATH B IPOIIECCE COBMECTHOW JIESATEIbHOCTH,
YUUTHIBATh TIO3UIMH JPYTUX YYACTHUKOB JAEATEILHOCTH, 3P (PEKTUBHO peraTh KOHPIUKTHL;

7) BiajcHUE HABBIKAMH MO3HABATEIIHHOM, yUeOHO-HCCIISI0BATEIbCKOM U TIPOSKTHON JESITEIbHOCTH,
HaBBIKAMHU pa3pellieHuss Npo0sieM; CHOCOOHOCTh M TOTOBHOCTb K CaMOCTOSATENBHOMY IIOMCKY METOJOB
pelleHns MPaKTHYECKUX 3a/1a4, IPUMEHEHHIO Pa3JINYHBIX METOJIOB TIO3HAHMS,

8) TOTOBHOCTP MW  CIIOCOOHOCTh K  CaMOCTOSITENIbHOH  HMH(OPMAIMOHHO-TI03HABATEIbHOMN
NeSITeNbHOCTH, BKIIIOYash YMEHHE OPHEHTHPOBATHCA B PA3IMYHBIX HMCTOYHHMKAX HH(POPMALWHU, KPUTUYECKU
OLIEHMBATh U MHTEPIIPETUPOBATH NH(POPMAIIHIO, TIOIYYAEMYIO U3 Pa3INYHbIX HCTOYHHUKOB;

9) yMeHHe MCIIOIb30BaTh CPEICTBa HHPOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TexHomoruii (MKT) B
pelIeHNH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX M OPraHW3allMOHHBIX 3a/1a4 C COOJII0IeHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€30MACHOCTH, TUTUEHBI, PECypCOCOepe eHu s, MPABOBBIX M ITUIECKUX

HOPM, HOpM HH(POPMAITMOHHONW 0€3011aCHOCTH;

10) BnaneHue sA3BIKOBBIMH CPEICTBAMH — YMEHHE SICHO, JIOTHYHO W TOYHO H3JIaraTth CBOIO TOUYKY
3pEeHHUs, UCIIOIB30BATh aJIeKBAaTHBIE SI3BIKOBBIE CPEICTBA;

11) BnajneHue HAaBBIKAMHU MO3HABATEIHHOW Pe(ICKCHH KaK OCO3HAHHUS COBEPIIACMBIX JCUCTBUN U
MBICJIMTENBHBIX MPOLIECCOB, UX PE3yJbTaTOB M OCHOBAaHUM, IPaHUI] CBOErO 3HAHHUS M HE3HAHWS, HOBBIX
MO3HABATENFHBIX 33J1a4 M CPEJICTB UX JOCTHKECHUS;

npeaMeTHbIC:



1) copMHpPOBaHHOCTH NPEICTABICHUN O I'€OMETPUH KaK YacTH MHPOBOW KYJIBTYpBl U O MECTE
IreOMETPUHM B COBPEMEHHOM IMBMJIM3AaLMU, O CIOCO0aX OINUCAHMS HAa MaTeMaTHYeCKOM SA3bIKE SBICHUIN
peanbHOro Mupa;

2) chOpMHUPOBAHHOCTh TMPEICTABICHUN O TEOMETPHYCCKUX TMOHATHAX KaK O BaKHEHIIHX
MaTeMaTHYECKHX MOJEISX, MO3BONAIONINX ONMUCHIBATh U U3Y4aTh Pa3HbIEC MPOLECCH U SBJICHUS; TOHUMaHNE
BO3MOXXHOCTH aKCHOMAaTHIECKOr0 MOCTPOCHUS MAaTEMAaTHIECKUX TEOPUH;

3) BiajeHHE T'COMETPUYECKHM SI3bIKOM; pa3BUTHUE YMEHHUs HCIOJb30BaTh €ro JUIS OIHMCAHUS
MPEeIMETOB OKPY>KaIOLIero MUpa; pa3BUTHE MIPOCTPAHCTBEHHBIX MPEACTABICHUN, H300pa3UTEIbHBIX YMEHHH,
HaBBIKOB T€OMETPUYECKUX OCTPOCHNUH;

4) BnajicHHe METOJAaMH JI0Ka3aTeNIbCTB U AJITOPUTMOB PELICHHUS; YMEHHE UX MPUMEHSATH IPOBOIUTH
JI0Ka3aTellbHee PacCyKICHHUS B X0JIe PEILICHHS 3a/1a4;

5) BiajieHHE OCHOBHBIMHU TOHATHSAMH O IUIOCKUX M MPOCTPAHCTBEHHBIX T'€OEMTPHUYECCKUX (HUTYpax,
UX OCHOBHBIX CBOMCTBaX; ChHOPMUPOBAHHOCTh YMEHHS PACIIO3HABATH HA YEPTEXKax, MOJCISX U B PEaIbHOM
MHUpe reoMerpudeckrue GUrypsl; IpUMEHEHHE U3YUYE€HHBIX CBOMCTB reoMeTpuieckux (uryp u Gopmyn s
pelIeHs TeOMETPUIECKUX 3a1ad U 3a7ay C IPaKTHYECKUM COAEPKaHHEM;

6) Bi1ajicHNE HaBBIKAMH HCIIOJB30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM ITPU PEIICHUH 3a/1ay;

7) chopMHPOBAHHOCTH MPEACTABICHUH O HEOOXOAMMOCTH JOKA3aTeIbCTB MPH O0OOCHOBAHHH
MaTeMaTHYECKUX YTBEP)KJICHUH U POJIM aKCHOMATHUKH B IPOBEJICHUHN JCTYKTUBHBIX PACCYKICHUH;

8) cdopMHUPOBAHHOCTH MOHATHHHOTO ammapara MO OCHOBHBIM pa3jeliaM IMpeAMeTa MaTeMaTHKa:
reOMETPHS; 3HAHUH OCHOBHBIX TeOpeM, (opMyn M YMEHHS MX MPUMEHSTh, yMEHUsI JOKa3bIBaTh TEOPEMBI H
HaXOIUTh HECTAHAAPTHBIE CIOCOOBI PELICHUS 3a/1a4;

9) chopMUPOBaHHOCTh YMEHHH MOJCIMPOBATh peajbHbIC CUTYallMH, HUCCICIOBATh MOCTPOCHHBIC
MOJIEJIN, HHTEPIPETHPOBATH MMOyYSHHBINH PE3yNbTaT;

10) paboTath € MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHUpPOBaTh, H3BJICKATh HEOOXOIUMYIO
nHGOPMALIMIO), TOYHO W TPAMOTHO BBIP@KaThb CBOM MBICIM B YCTHOM M NHCBMEHHOM pEYH, HNPUMEHSS
MaTEeMaTHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOIb30BaTh Pa3IMYHbIC SI3bIKM MaTeMaTHKHU (CIIOBECHBIH,
CHUMBOJIMYECKUH, TrpadUuecKuii), OOOCHOBBIBATH CYKICHHUS, MPOBOJIUTH KiaccCH(UKAIHIO, JOKA3hIBAThH
MaTEeMaTHYECKHE YTBEPKACHUS;

11) BnageTp CTaHAAPTHBIMH NPUEMAMM PELICHHUS PALMOHAIBHBIX M  HPPALHOHAIBHBIX,
MOKAa3aTebHbIX, CTENICHHBIX, TPUTOHOMETPHUYECKUX YPaBHEHHH U HEPAaBEHCTB, UX CHUCTEM; HCIIONb30BATh
TOTOBbIE KOMIIBIOTEPHBIE MPOTrPaMMBbl, B TOM YHUCJIE AJISl MIOMCKA ITyTH PELICHUS M WUTIOCTPAlMU PELICHUs
YpaBHEHUI U HEPABEHCTB.

PeryasiTuBHbIe yHUBepcaJlbHbIe Y4eOHbIe 1eiiCTBUS

BrImycKHUK HAy4IHUTCS:

- CaMOCTOSITENIbHO OMNpENeNATh IeNM, 3aJaBaTh MapaMeTpbl U KPUTEPHH, MO KOTOPHIM MOXKHO
OTIPEAETUTD, YTO IIeTb JOCTUTHYTA;

- OIIEHMBaTh BO3MOXKHBIE TIIOCIEJACTBHUS JOCTIDKEHHS TIOCTAaBICHHON IeNM B JEATEIHHOCTH,
COOCTBEHHOH >KM3HU U KU3HH OKPY>KaIOIIUX JIIOJEH, OCHOBBIBAsICh HA COOOPaKEHUSIX 3TUKU U MOPaJIH;

- CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 337]aull B 00pa30BATENbHON JEATEILHOCTH U YKH3HEHHBIX
CUTYaIsIX;

- OLIGHUBATh PECYPCHl, B TOM YHCJIe BpeMs U Jpyrue HeMaTepualbHble pecypchl, HEOOXOAUMBIE JUIS
JOCTHKEHHS TIOCTaBJICHHON LIEeIIN;

- BBIOMPATh MyTh JOCTIDKEHHS II€NH, IUIAHUPOBATh PEIICHHE MMOCTABIEHHBIX 3a/1ad, ONTHMH3HUPYS
MaTepualbHble W HEMaTepUabHBIE 3aTpaThl; OPraHU30BLIBATH A(QQGEKTHBHBIH TOUCK PECYpPCOB,
HEOOXOIUMBIX AJIS TOCTHKEHHS TTOCTaBICHHOH 11Ty,

- COIIOCTABJIATH MOJYUYEHHBIN PE3yJIbTaT AESATEIBHOCTH C TIOCTaBIEHHOM 3apaHee IENbIO.

Ilo3naBaTe/ibHbIE YHHBEpPcAJIbHbIE YUeOHbIE NeliCTBUSA

BrinyckHuK HAYyYUTCS:

- WCKaTh M HAXOJWTHh OOOOIICHHBIE CIOCOOBI pEHmICHUS 3a7a4, B TOM YHCJE, OCYIIECTBISATH
pa3BepHyTHIi MH()OPMAIMOHHBIA IMOUCK M CTaBHTh HA €r0 OCHOBE HOBEIC (y4eOHbBIE M TIO3HABATEIHHBIE)
3aJ1a4u;

- KpUTHYECKH OILIEHUBATh W MHTEPIPETHPOBATh MHPOPMALIMIO C Pa3HBIX MO3UIUHI, paclio3HaBaTh U
(hmKcUpoBaTH MPOTUBOPEUUS B HH(POPMAIIMOHHBIX UCTOYHHUKAX;

- UCITOJIB30BaTh PA3INIHBIC MOJCITHHO-CXEMAaTHUYECKIE CPEICTBA I TIPEICTABICHUS CYIIICCTBEHHBIX
CBsI3CH M OTHOILCHUH, a TAKKe IPOTHUBOPEUMH, BHISIBICHHBIX B MH(OOPMAIIMOHHBIX HCTOYHHUKAX;

- HAXOAWUTh U TIPUBOIUTH KPUTHUECKIE apTyMEHTHI B OTHOIIICHUH TEHCTBHIA U CYXKACHHUH IPYTOTO;



- CIOKOWHO U pa3yMHO OTHOCUTHCSI K KPUTHYECKUM 3aMEUaHMsIM B OTHOIICHHHA COOCTBEHHOTO
CYXKIEHHA, pacCMaTPHUBATh MX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

- BBIXOIWTh 32 paMKH Yy4eOHOTO TIpeAMeTa W OCYIIECTBIATH IEJICHAINPABICHHBIA TOWCK
BO3MOXHOCTEH JIJIsl LIMPOKOTO MepeHoca CPeJICTB U CIIOCOO0B ACHCTBHS;

- BBICTPaMBaTh UHAWBUIYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS OTPAHUYCHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECypPCHBIE OrPaHUYCHUS;

- MEHATH U YAEP)KUBATH pa3HbIe MO3UINH B IIO3HABATEIHHON JIEATEIBHOCTH.

KoMMmyHnkaTHBHBIe yHHBepcaJbHbIe y4eOHbIe el CTBUSA

Brinyckuuk HayuuTCs:

- OCYILLIECTBIIATDH AEIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTPH
00pa3oBaTeibHOM OpraHM3ald, TaKk W 3a ee IMpelesiamMH), NoAOupaTh NapTHEPOB Ui JEJIOBOM
KOMMYHHKAIIUU HCXOMs U3 COOOPaKEHUM Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, & HE IMUHBIX CUMITATHIA;

- MIPH OCYIIECTBJICHUU TPYIIOBOW PabOTHl OBITH KaKk PyKOBOAWTENEM, TaK M WICHOM KOMaHABI B
pas3HbIX poisix (reHepatop uiaei, KPUTHK, UCIIOTHUTEINb, BRICTY AN, 3KCIIEPT | T.1.);

- KOODAWHHPOBAaTH U BBIIONHATH pabOTy B  YCIOBHAX pPEajbHOrO, BHUPTYAIBHOTO H
KOMOWHHPOBAaHHOTO B3aMMOJICHCTBUS;

-  pa3BepHYTO, JOTMYHO H TOYHO M3IaraTb CBOIO TOYKY 3pEHHUS C HCIOJIb30BaHUEM
a/IeKBaTHBIX(YCTHBIX U MMMCHbMEHHBIX ) SI3BIKOBBIX CPEICTB;

- pacno3HaBaTh KOH()IMKTOT€HHbIE CUTYyalluu U NMPEeNOTBPALIaTh KOHGIMKTHL 10 UX aKTUBHOHU (ha3bl,
BBICTPaNBaTh JCIOBYIO M 00pa30BaTEIbHYI0 KOMMYHHUKAIMIO, N30€rast IMYHOCTHBIX OLIEHOYHBIX CYKICHUH.

IIpenMeTHBIMH pe3yJIbTaTaAMH OCBOCHUSI IPOrPAMMBI 110 MATEMATHKE SIBJISIOTCH:

Ha ypoBae cpennero obmiero obpazoBanust B cooTBeTcTBHr ¢ PI'OC COO, mOMUMO TpaaUIIHOHHBIX
JBYX TpPYIIl pe3yJbTaTOB «BBITYCKHUK HayduTCs» U «BBITYCKHUK IOJYYUT BO3MOYKHOCTb HAYUUTBCS».
Pesynbrarhl yriry0neHHOTO YpOBHsSI OPHEHTHPOBAHBI Ha TONTYy4YEHHE KOMIIETCHTHOCTEH sl TOCIEAyIoNeH
po(hecCHOHATBHON NEesATENFHOCTH KaK B paMKax JaHHOHM MpeIMEeTHOW oONacTH, TaK W B CMEKHBIX C HEl
oOnacTsx. DTa rpymmna pe3yibTaToB IPEeAIoaracr:

— OBJ3JCHHE KIIOYEBBIMH IOHATHUSAMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOHUTCS JaHHAs
npeaMeTHas 00J1acTh, PaclO3HABAHHWE COOTBETCTBYIOLIMX WM IPH3HAKOB M B3aMMOCBS3EH, CIIOCOOHOCTH
JEMOHCTPHPOBATE Pa3IMYHbIE MOIXOAbI K U3YUCHHIO SIBICHUM, XapaKTEPHBIX IJI M3y4aeMOUl MpeaMeTHOU
obmacTu;

— YMEHHE pemath KaKk HEKOTOphle MpPaKTHYECKHEe, TaK W OCHOBHBIE TEOPETUYECKHE 3aJlauH,
XapaxkTepHbIe JJIs1 HCTIOIb30BaHMUSI METOAOB M MHCTPYMEHTAPHS JaHHOW MPEIMETHON 00JIaCTH;

— HaJM4YUe TPEJCTABJICHUN O JAaHHOW MPEIMETHOW 00JIACTH KaK ILEJOCTHOW TeOpUH (COBOKYITHOCTH
TEOpHii), 00 OCHOBHBIX CBA3AX C MHBIMU CMEXHBIMH OOJIaCTsIMH 3HAHUM.

yrﬂyﬁﬂel—lﬂblﬁ YPOBEHb «CHCTeMHO-TeOpeTH‘[eCKI/Ie Pe3yJabTaThD»

Paznen |. BINyCKHUK HAYYUTCH 1. BoINyCKHUK HAYYHTCH
ean Jns ucnosib30BaHMs B IOBCEIHEBHOM s ycremHsoro npoaomKeHus
OCBOEHM JKU3HH U 00ecreueHst BO3SMOXKHOCTU 00pa3oBaHMs 110 CHEHHUAIBHOCTSIM,
npeaMera YCIIEHIHOTO MPOIODKEHUSI 00pa30BaHMs MO | CBSI3aHHBIM C IIPHUKIIAIHBIM
CTENUAITBEHOCTSIM, HE CBS3aHHBIM C WCTOJB30BaHNEM MaTeMaTHKN
NPUKJIaIHBIM HCIIOJIb30BaHUEM
MaTeMaTHKH

TpeOoBanus Kk pe3yjbTaTam

dnemenmol - OnepupoBath Ha 6a30BOM ypoBHE' | — CBobonHO OIEpPUpPOBATH?
meopuu HOHATUSMU: KOHEYHOE  MHOXKECTBO, | NOHATUSIMHU: KOHEYHOE  MHOKECTBO,
MHOJCECME U | DJIEMEHT MHOJKECTBA, IIOJMHOMKECTBO, | DJIIEMEHT  MHO)KECTBA, IIOIAMHOXXECTBO,
Mamemamuyuec | nepeceueHue M OOBEIUHEHHE MHOXKECTB, | IE€peceyeHue, OObEJAMHEHHE M Pa3HOCTh

L 3H€CL U Jajiee: pacrno3HaBaTb KOHKPETHBIC IMPUMEPHBL O6HII/IX IIOHATUH 10 XapaKTCpHbBIM IIPU3HAKaAM,
BBIIIOJIHATH ﬂCﬁCTBHH B COOTBETCTBUU C OIPCACICHHUEM U HpOCTGﬁmHMH CBOIiCTBaMU HOHHTHﬁ, KOHKPETHU3HUPOBATDH
npumMepamu OGHII/IC IIOHATUA.

2 3[(601: 1 fajiee: 3HaThb OIPEACIICHUC NNOHATUA, 3HATh U YMETH 000CHOBEIBATHL CBOMCTBA (HpI/ISHaKI/I, €CJIM OHH
GCTL) IMOHATHSA, XapaKTCPpU30BaATh CBA3U C APYI'UMHU MOHATHUAMU, ONPEACTABIIAA OJAHO MNOHATUC KAK YaCTb LEJIOCTHOIO
KOMILJICKCA, UCIIOJIb30BAaTh ITIOHATUC U €TO CBOICTBa Ipyu MpOBCACHUN paCCY)K,HCHHﬁ, JA0Ka3aTeJIbCTB, pCUICHUM 3a/1a4.




KOl 102uKu YUCJIOBBIE MHOKECTBA HAa KOOPJWHATHOM | MHOXKECTB, YHCJIOBBIE MHOXECTBA HA
MPsIMOM, OTPE30K, HHTEPBAJL KOOpJMHATHOU MIPSMOH, OTPE3OK,
- OIepUpoBaTh Ha 0a30BOM YpPOBHE | MHTEPBAJ, MOJYUHTEPBAI, MPOMEKYTOK C
HOHATHAMM:  YTBEPKIECHHE, OTPHULAHUE | BBIKOJIOTON TOYKOH, rpaduyeckoe
YTBEPXKICHUS, HWCTUHHBIE W  JIOXKHBIE | IIPEACTaBIICHUE MHOXECTB Ha
YTBEPKACHUS, IpA4HHA, CIIe/ICTBHE, | KOOPJMHATHOM IJIOCKOCTH,;

YAaCTHBIM Cly4yail OOINero yTBEPKICHUS, | — 3a71aBaTh MHOECTBa

KOHTPIIPUMED; MEPEUHCIICHUEM U XapaKTEepUCTUUECKUM

- HaXOIUThb repeceyeHmne u | CBOWCTBOM;

o0bemuHeHNE IBYX MHOXECTB, | — OIIEpUPOBATH TOHATHUSIMU:

MPEICTaBICHHBIX rpaduyecku Ha | YTBEpXKIEHHE, OTPULIAHHE YTBEPKICHMUS,

YHUCIIOBOM MPSIMOIA; WCTUHHBIE W  JIOXKHBIE  YTBEPIKICHUS,

- CTPOMTH Ha 4YHCJIOBOH mOpsaMOli | NPUYMHA, CJEJICTBHE, YaCTHBIA Cirydai

MOJIMHOKECTBO ~ UHMCJIOBOTO MHOKECTBa, | OOILEr0 YTBEPKAECHHS, KOHTPIIPUMED;

33JaHHOE IPOCTEUIINMU yCIOBUSIMHU; - MIPOBEPSATH MPUHAJJIEKHOCTD

- pacno3HaBaTh JIO)KHBIE | DJICMCHTA MHOMKCCTBY,

YTBEPXKACHUSA, OIIMOKA B PACCYKACHUAX, | — HaXOJUTh repeceueHme u

B TOM 4YHCIE€ C HCIOJIB30BAHMEM | OOBEAMHEHHE MHOXECTB, B TOM YHCIIE

KOHTPIPHUMEPOB. MPEICTAaBICHHBIX rpaduIecKu Ha
YUCJIOBOM MpsAMOW M Ha KOOPJIWHATHOU

B nosceouesnoii oicusHu u npu uzyueHuu | IMIOCKOCTH,

Opyaux npeomemos: - MIPOBOIUTH JIOKa3aTeNbHbIE

- HCIIOJIb30BaTh YHUCIIOBBIE | PacCyXACHUS TS 000CHOBaHUS

MHO’KECTBa Ha KOOPJWHATHON MPSAMON Ui | MCTUHHOCTH YTBEPXKICHUM.

ONMCAaHUsl  pEANbHBIX  MPOLECCOB u

SIBJICHUH; B nosceonesnoii scusnu u npu uzyuenuu

- MPOBOJIUTH JIOTHYECKHE | OPY2UX NPEOMEmOos:

paccyX IeHusd B CUTyalusiX MOBCEIHEBHOU | — HCTOJIb30BaTh YHCIIOBBIE

JKU3HU MHOX€ECTBA Ha KOOPAUHATHOM IIPSIMOU U Ha
KOOPJMHATHON IJIOCKOCTH HJIi ONUCaHUA
peanbHBIX IPOLIECCOB U SIBJICHUI;
— MPOBOJUTH JIOKa3aTeJIbHbIE
paccyXJeHus B CUTyalusX MOBCEIHEBHOMN
JKU3HM, NPU PELICHUU 3a7ad U3 APYTHX
MpEeIMETOB

Yucnhau - OnepupoBath Ha 0a30BOM ypOBHE | — CB000OTHO ONEepUpPOBAThH

8bIpACeHUSA MOHATUSMU: 1IETI0€ YHUCIIO0, IeTMMOCTD MOHATUSIMU: HATYPaJIbHOE YHCIIO,

yrces, OOBIKHOBEHHAsI IPOOb, JecITUYHAsS
JpoOb, paloOHATBHOE YKCIIO,
npuOMMKkEHHOE 3HAYEHHE 4YKCTa, 4YacTh,
JI0JIs1, OTHOIIIEHHE, MTPOIICHT, TIOBBIIIICHUE U
MOHW)KEHHE  HA  3aJaHHOE YHCII0
MPOIIEHTOB, MacIITad;

- ornepupoBaTh Ha 0a30BOM YpOBHE
TTOHSATUSIMU: siorapudm YuCIa,
TPUTOHOMETPUYECKAs OKPY>KHOCTb,
rpagycHas Mepa yrija, BeJIMYHHA YIJIa,
3aJJaHHOI0 TOYKOM Ha
TPUTOHOMETPUUECKONW OKPYKHOCTH, CHHYC,
KOCHHYC, TaHI€HC M KOTaHTEHC YIJOB,
UMEIOIIUX TIPOU3BOJIEHYIO BEJINYHHY;

- BBITIOJIHSTD apupMeTHIECKHE
JIECTBUSL C MENBIMH W PAlUOHAIBHBIMU
YHCIIaMu;

- BBITOJIHSTD HECIIOXKHBIE
npeoOpa3oBaHMs YHWCIIOBBIX BBIPAKCHUH,
COJICpKAIIUX CTETICHH YUCeN, TU00 KOPHH
U3 Yucel, 100 JorapudMel 4ncelt;

MHOKECTBO HATYpaJbHBIX YHCEN, IIeJoe
YUCJIO,  MHOXECTBO  LEIBIX  YHCEN,
OOBIKHOBEHHAsI JIpOOb, JIECATUYHAS JAPOOb,
CMEIIIAHHOE YHMCJIO, PAlMOHAIBHOE YHCIIO,
MHOKECTBO paIoHaIBHBIX YHcell,
HMPPAIMOHATIBHOE YHCIIO, KOPEHb CTEICHH
N, JOCHUCTBUTEIHPHOE YHCIO, MHOXKECTBO
JIEACTBUTENBHBIX YHUCEN, TeOMEeTpUYecKast
WHTEpIpeTanusi HaTypallbHBIX,  LEJbIX,
paIoOHAIbHbIX, IEHCTBUTEIbHBIX YHCEIT;

- MMOHUMATh U OOBSICHATH DPA3HHILY
MEXy MO3UIMOHHOW W HEMO3UITHOHHOM
CHCTEMaMH 3aIlUCH YHCET;

— MEepeBOJIUTh 4YHMCJIa U3 OJIHOM
CUCTEMBI 3alncu (CHCTEMBbI CUUCIICHUS) B
APYTyIo;

- JIOKa3bIBaTh u HCITIOJIB30BaTh
MPU3HAKU JIETUMOCTH CYMMBI n
MIPOU3BEICHUS pu BBIINOJIHEHUH
BBEIYHCIICHUN U PEIICHUH 33]1a4;

— BBITIOJIHATH OKpYTJICHUE




- CPaBHUBATh PAIHOHAILHBIC YHCITA
MEXTy COOO0H;

- OLICHHUBATH n CpaBHUBATh C

palMOHAIBHBIMU ~ YHUCJAMU 3HAUCHUS
LENIBIX cTerneHeun qucel, KOpHEN
HaTypaJIbHOI CTCIICHU u3 qHCeTl,

norapu()MOB YHCEN B MTPOCTHIX CIYYasiX;
- M300pakaTb TOYKaMU Ha YHCIOBOU
MPSIMOM 1IeJIbIE U PAIlMOHANILHBIC YUCIIA,
- M300pakaTh TOYKAMHU Ha YUCIIOBOM
MpSIMOM TIeTbIe CTETeHW 4YHCeN, KOPHHU

HATypalbHOW  CTENEHH W3  4YHCel,
sorapu()MbI YUCEI B MPOCTHIX CIIydasx;

- BBIMOJTHSATh HECIIOXKHBIC
nmpeoOpa3oBaHus IENBIX H  JpOOHO-

palMOHAIbHBIX OYKBEHHBIX BBIPAXKCHHI;

- BBIPAXKATh B IPOCTEHIINX CIy4asx
U3 paBEHCTBA OJHY IIEPEMEHHYIO Yepes
Apyrue;

- BBIYUCIATE B IPOCTBIX ClIydasx
3HAYCHHUS  YHCIOBBIX W OYKBEHHBIX
BBIPOKEHHI, OCYLICCTBISAS HEOOXOIUMEBIC
MOJICTAHOBKH U ITPe0Opa3oBaHus;

- n300paxkaTb CXEMaTHYECKH YTod,
BEIIMYKMHA KOTOPOTO BBIPAKEHA B IPajlycax;
- OLICHUBATb 3HAKH CHHYCa,
KOCHHYCa, TaHTeHCa, KOTaHTreHca
KOHKPETHBIX YIJIOB.

B nosceonesnoil orcusnu u npu uzyuenuu
Opy2ux yueOHvIX NPeoMemos:

- BHITIONHATh ~ BBIYHCICHHS  TIPH
pEIIeHUY 3a/1a4 MPAKTHUESCKOT0 XapaKkTepa,
- BBITIOJIHSTD MTPAKTUUECKUE PacUyeThl
C WCIIOJIb30BaHUEM IIPH HEOOXOAMMOCTH
CITPABOYHBIX MaTepraioB u
BBIYHCITUTEIBHBIX YCTPOMCTB;

- COOTHOCUTH peajbHbIE BEIUYNHEI,
XapaKTePUCTUKH OOBEKTOB OKPYIKAIOIIETO
MHUpPa C WX KOHKPETHBIMA YHCIOBBIMH
3HAYCHUSMHU;

- HCIIOJIb30BaTh METO/IbI
OKPYTJICHHUS, TPHOIMKEHUS W NPUKUIKU
[P PEIICHUH MPAKTUYECKUX 3a]ad
IIOBCEIHEBHON XU3HU

palOHAJIIBHBIX W UPpAalMOHAJIBHBIX YHCCIT
C 3a):[aHHOI7[ TOYHOCTBIO,

- CpaBHUBATH JICHCTBUTEIILHBIC
YHcia pa3HBIMU CIIOCO0aMH;
- YIOPSI04YHBAThH qucha,

3allMCaHHBIE B BHAE OOBIKHOBEHHOW U
JIECATUYHOW JpoOM, 4Mcia, 3alvcaHHbIe C

HCIIOJIb30BaHUEM apupMeTUIeCKOro
KBaJpaTHOTO KOpPHs, KOpHEH CTermeHu
Oouble 2;

- Haxomute HOJ[ m HOK pasubeiMu
crocobaMM H  HCIOJb30BaTh WX IpH
pelICHUY 3a7a4;

- BBITIOTHSTh BBIYUCIICHUS u
npeoOpa3oBaHUs BBIPKEHUT,

CoZepKallluX JEeMCTBUTENbHbIE YHCIA, B
TOM YHCJI€ KOPHU HATypPaJIbHBIX CTEIICHEH;

- BBITIOTHSTh CTaHJapTHBIE
TOKAECTBEHHBIE npeoOpa3oBaHus
TPUTOHOMETPUYECKUX, JOTapH(OMUIECKUX,
CTETNeHHBIX, WppaIoOHaIbHBIX
BBIPAXKECHUI.

B nosceoneenoil sicusHu u npu uzyuenuu
Opy2aux npeomemos:

- BBIMOJTHATE 17§ OOBSICHATE
CpaBHEHHE PEe3yJbTATOB BBIYUCICHUI MPH
pelICHUH TPAKTHYECKUX 33734, B TOM
ypciae — TMPUOIMKCHHBIX  BBIYMCIICHUH,
HCIIOJIb3Ysl pa3Hble CIIOCOOBI CPABHEHUIA;

- 3aIMChIBATD, CpaBHUBATH,
OKPYTJIATH YHUCIOBBIE JaHHBIE PEATbHBIX
BEIMYMH C  HCIIOJNB30BAHUEM  Pa3HBIX
CHCTEM U3MEPEHHUS;

- COCTABIIATh M OIEHWBATH Pa3HBIMHU
CIOCOOAMH  YKCJIOBBIC BBIPAKEHUS TPH
pelIeHNH TPAKTHYECKUX 3aj7ad W 3a/1a4 W3
JNPYTUX y4eOHBIX MPEIMETOB

Ypasuenus u
HepaseHcmea

- Pemars nuHEHHBIE ypaBHEHHS H
HEpaBEHCTBA, KBAIPATHBIC YPABHECHUS,

- peuath aorapudmMuyueckue
ypaBuenns Buga log o (bx + ¢) = d u
npocTeiime HepaBeHcTBa Buja 109 a X < d;
- peuiath MOKa3aTesbHbIC
ypaBHEHUs, BUJa & d (rme d mMoxHO
OpeNCTaBUTh B BUJAE  CTENEHH  C
OCHOBaHHEM a) u npocTerme
HepaBeHcTBa Buga @ < d (rme d mMoxHO
NpPE/ICTaBUTh B BUJIE  CTENEHH  C
OCHOBAHHEM a);.

— NPUBOUTH HECKOJBKO IPUMEPOB

bx+c—

- CB00OOIHO OTIepUPOBAThH
TOHSATHSIMU:  YpaBHEHHE, HEPaBEHCTRBO,
paBHOCHIIbHBIC YpaBHEHHS U HEPaBEHCTBA,
YpaBHEHHE, SIBISIOLICECS  CIEICTBHEM
JPyroro YpaBHEHUS, YpaBHEHUS,
PaBHOCHIIBHbIE Ha MHOECTBE,
PaBHOCHJIbHBIE npeoOpa3oBaHus
YpaBHEHUH;

- pemartes pa3Hble BUABI YPaBHEHUH U
HEPaBEHCTB M WX CHCTEM, B TOM YHCIIE
HEKOTOpbIE YpaBHEHHA 3-1 U 4-11 cTeneHel,
JIpOoOHO-palMOHAIEHBIE u
UppalnroHalIbHbIE;




KOpHEH MpocTeHero
TPUTOHOMETPUYECKOTO ypaBHEHHUS BHJA!
sinx=a,cosx=a, tgx=a,ctg x=a, rae

a - TabIM4HOE 3Ha4YEHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUYECKOU
(hyHKIHN.

B nosceoneenoil sicusHu u npu uzyvenuu
opyaux npeomemos:

- COCTABJIATh U PEIIATh YPABHCHUS U
CHUCTEMBl  YpPaBHEHHH TPU  pEIICHUH
HECJIOHBIX MPAKTHUECKUX 3a/1a9

- OBJIQJIETh ~ OCHOBHBIMU  THIIaMH
MOKa3aTebHBIX, norapu()MHUUECKHX,
WPPaLMOHANBHBIX, CTETICHHBIX YpPaBHEHUH
W HEpaBEHCTB U CTaHAAPTHBIMH METOJIAMHU
UX pelIeHWH M NPUMEHATh UX IpH
peLIeHNUN 3a/1a4;

- NpUMEHATh  TeopeMmy besy Kk
pELICHUI0 YPAaBHEHU;

- NpUMEHSTh TeopeMy Buera nans
pelIeHnsT HEKOTOPBIX YPaBHEHHUH CTETEHH
BBIIIIE BTOPOM;

- MOHUMATh  CMBICI  TEOpPEM O
PaBHOCHIIBHBIX u HEPaBHOCHIIBLHBIX
peoOpa3oBaHUAX YpaBHEHUN U yMETb UX
JIOKa3bIBaTh;

- BIaJeTh  METOJAaMH  pEIICHUs
YpaBHEHUH, HEPABEHCTB U MX CHCTEM,
yMETh BBIOMpaTh METOA pEIICHUS U
000CHOBEIBaThH CBOH BBIOOP;

- WCTIONb30BaTh METOJ| HMHTEPBAJIOB
IJi1 pelICHUA HEPABCHCTB, B TOM YHCJIC
JIPOOHO-PAIMOHATBHBIX M BKIIOYAIOIIUX B
ce0s UppaLMOHAIbHBIC BBIPAKECHUS,;

- pemaThb anreOpanyecKue
YpaBHEHHUSI U HEPABEHCTBA U UX CHCTEMBI C
napameTpamMu anreOpandecKuM u
rpaduuecKuM METOIaMu;

- BIaACTh  pa3HBIMH
JI0Ka3aTesIbCTBA HEPABEHCTB;
- pemiaTb  ypaBHEHHS B
qHciax;

- n3o00paxarb MHOX€ECTBa Ha
IUIOCKOCTH, 3aJaBacMbl€ YypaBHEHUSIMHY,
HEPaBEHCTBAMH U HX CUCTEMaMH;

- cBO0OOTHO UCIIOJIb30BATh
TOXKJECTBEHHbIE  MPEOOpa3oBaHUs  IMPH
pELIeHNH YPAaBHEHUHN U CUCTEM ypaBHEHUM

METOJdaMH

LENBIX

B nosceonegnoii dcusnu u npu uzyvenuu
Opyaux npeomemos:

- COCTaBJIATh M pEIIaTh ypaBHEHUS,
HEpPaBEHCTBA, WX CHCTEMBI NPH pPEIICHUU
3aj1a4 JIPYTUX y4eOHBIX MIPEIMETOB;

- BBITTOJTHSTh OIICHKY
MPaBIONO00HS pe3yAbTATOB,
MOJy4aeMbIX MpPHU PELICHUH Pa3IHYHBIX
YpaBHEHHH, HEPABEHCTB U WX CHCTEM IIpU
pelmieHMH  3aja4  JIPYrHX  y4eOHBIX
PEIMETOB;

- COCTaBIISITh U PEIIATh YPABHEHUS U
HEpaBEHCTBA C NMapaMeTpamMy NP pelieHUH
3aj1a4 JIPYTUX y4eOHBIX MTPEIMETOB;

- COCTaBIIATh ypaBHEHHE,
HEPaBEHCTBO 170101 179 CHUCTEMY,
OIMCHIBAIONINE PEATHHYIO CHTYAIUIO WIIH
NPUKIAIHYI0 3a]ady, HHTePIPETHPOBATH
HOJTyYCHHBIC PE3YJIbTATHI;

- HCII0JIb30BATh IIporpaMMHBIC




cpeacTBa npu peUICHUN OTACIBbHBIX
KJ1aCCOB ypaBHCHI/Iﬁ 1 HCPABCHCTB

Dynxyuu

- OnepupoBats Ha 0a30BOM ypOBHE
MOHSATHSIMH: 3aBUCUMOCTh  BEIHYUH,
(hyHKIUS, apTyMEHT W 3HadYeHue (QYHKITUH,
0o0NacTb  ONpeleNieHHss U  MHOXECTBO
3HaYeHUH (HyHKINH, TpapUK 3aBUCHUMOCTH,
rpapuk  GyHKOEH, Hymd  (QyHKOWH,
MPOMEKYTKH 3HAKOTOCTOSIHCTBA,
BO3pacTaHHWE Ha YHCIOBOM IPOMEKYTKE,
yObIBaHME Ha YHUCIOBOM IPOMEKYTKE,
HanOoJblllee M HAaWMEHbIIEE 3HAYCHUE
(YHKIMM Ha YHCIOBOM IPOMEXKYTKE,
nepuouueckas QyHKIHS, TEPHOT;

- omepupoBaTh Ha 0a30BOM YpOBHE

MOHATHSAMU: mpsMass ¥ oOparHas
HPONOPLUUOHAIBHOCTh JIMHENHas,
KBaJpaTH4Has, norapumMuueckas U
MTOKa3aTeNbHas ¢byHKLIIH,
TPUTOHOMETpUYECKUE (DyHKIINY;

- pacmno3HaBaTh rpaduku
JIIEMEHTApHBIX ~ (QYHKIMA: [OpSIMOH |
o0paTHOMI MIPOMOPIUOHATBHOCTH,
JINHENHOM, KBaIpaTU4HOM,
jorapuMHUUYECKOi W TOKa3aTelIbHOMN

(hyHKIUI, TPUTOHOMETPHYECKUX (DYHKITHIA;
- COOTHOCHUTh rpaduKu
JNIEMEHTApHBIX ~ (QYHKIMHA: T[pSIMOH |
o0paTHOH MPOTIOPLUUOHATILHOCTH,
JINHENHOM, KBa/IpaTU4HOM,
morapuMHUYecKo M IOKa3aTeNbHOUN
(YHKUMH, TPUTOHOMETPUUECKUX (YHKLHUHI
¢ popMynamu, KOTOPBIMU OHH 3aJIaHBI;

- HaXOJHUTh o rpaduky
NpUOMMKEHHO  3HAYEeHUS  (QYHKIUM B
3aJJaHHBIX TOYKaX;

N OTIpenelisATh M0 TpaduKy CBOHCTBa

byHKIUN (aymnm, MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
MOHOTOHHOCTH, HanOobIINeE u

HaMMEHBIIINE 3HAYCHUS U T.I1.);

- CTPOUTH 3CKU3 Tpaduka (QpyHKIUH,
YZIOBJIETBOPSIIONIEH MIPUBEICHHOMY HAabopy
ychnoBuii  (MpoMexyTku Bo3pactanust [
yObIBaHus, 3HaUeHNE QYHKIWHU B 3aJaHHOU
TOYKE, TOUYKH IKCTPEMYMOB U T.1.).

B nosceonesnoli ocuznu u npu uzyuwenuu
opyaux npeomemos.

- OTIpeAeNsTh M0 TpaduKaM CBOMCTBA
pEaNbHBIX IPOLIECCOB M  3aBUCHUMOCTEH
(HauOospIIe ¥ HAWMEHBIIUE 3HAYCHHS,
MMPOMEXYTKA BO3pacTaHus U YyOBIBaHHUSA,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

- MHTEPIIPETUPOBAaTh  CBOICTBA B
KOHTEKCTE KOHKPETHOM  MpPaKTHUECKOH
CUTYyaluu

- Brnanerp mOHATHAMU: 3aBHCUMOCTb
BEIWYMH, (QYHKLIUS, apIYMEHT U 3HA4YEHUE
(GyHKIMH, 001acTh OMpPENeICHUs U
MHOXECTBO 3HAYCHUH (QYHKIMH, Tpaduk
3aBHUCHMOCTH, Tpadpuk GyHKIUH, HYIH
byHKLIUH, IIPOMEXYTKH
3HAKOIOCTOSHCTBA, BO3pacTaHue  Ha
YHCJIOBOM IPOMEXYTKE, yObIBaHHWE Ha
YHCJIOBOM MPOMEXYTKE, HauOojbliee u
HaVMEHbIllee 3HAaueHHe (QYHKIMH Ha
YHUCIOBOM TPOMEXYTKE, MepUOIMYEeCKast
GbyHKUUS, NEepuoj, 4YeTHas U HedeTHas
(GYHKUNY; yMETh MPUMEHSTh 3TH MOHATHS
MIPY peleHNH 3a]ay;

- BJI1aACTh IIOHATHEM CTCIICHHAas
(GYHKIUSA; CTPOUTH ee TpaduKk M yMEThb
MIPUMEHATH CBOICTBA CTENEHHON (hYyHKITHH
MIPY peIeHNH 3a]1ay;

- BJIaJI€Th MOHATUSIMHU [TOKa3aTENIbHAs
(GYHKIHUS, OKCIIOHEHTa, CTPOMTh  HUX
rpaduKd ¥ yMEThb HIPUMEHATH CBOWMCTBA
MoKa3aTenbHOW (YHKIMHW TP pPElICHUH
3ajau;

- BJI1aACTh IIOHATHEM
nmorapudmudeckas (QYHKIHS, CTPOUTH ee
rpaduKk M yMETh TPHUMEHITH CBONCTBA
norapupMuIeckoil PyHKIMY NpU pelICHUH
3ajay;

- BJIaACTh IIOHATHAMU
TPUTOHOMETPUYECKHE (YHKLUUH; CTPOUTH
WX TpaUKH U YMETh MPUMEHSTH CBOWCTBA

TPUTOHOMETPUYECKUX  (QYHKIMH  TIpH
peLIeHuN 3aad4;
- BJaJeTh  IOHATHEM  oOparHas

(GYHKIUS; TPUMEHSTH STO TMOHSATHE TPH
pelIeHny 3a1a4;

- MPUMEHATh TpPU pEIICHUH 3a1a4y
CBOMCTBa (yHKITHIA: YETHOCTb,
MEPUOANYHOCTD, OTPAaHUYEHHOCTB;

- NPUMEHATh IpU pPEIICHUH 3anad
npeobpa3oBaHus rpaguKoOB GYHKIIHIA;

- BIIQ/IETh  TOHATHAMH  YHUCIIOBAs
MOCJIEI0BATENLHOCTD, apupMeTniecKas u
reoMeTpuyecKas Mporpeccus;

- MPUMEHATh IpPU pPEIICHUH 3a1a4y
CBOWCTBA W TMPHU3HAKH apUPMETUUECKOU U
F€OMETPUYECKOHN IPOrpecCUil.

B nosceonesnoil oicusnu u npu uzyueHuu
opyaux yueOHvix npeomemos.

- ompeAenaTe 1o TpadukaM U
WCIIOJIb30BaTh U PELICHUS MPHUKIATHBIX
3ajauy CBOWCTBA peajbHBIX IPOILECCOB U

3aBHCHMOCTEN (HanGomnpiime u
HaUMEHBIINE  3HAYCHUS, IPOMEXKYTKU
BO3pacTaHusi U  yObIBaHUS  (PYHKIIUH,
HPOMEKYTKH 3HaKOMOCTOSIHCTBA,




aCUMNTOTHI, TOYKM Teperuba, Mepuom
T.IL.);

- HWHTEPIPETHPOBATH
KOHTEKCT€  KOHKPETHOM
CUTYaIlnH;.

- ONpeNETsATh o rpadukam
MpocCTenIIne XapaKTEePUCTUKU
MEPUOAMYECKUX TPOIIECCOB B OMOJIOTHH,

SKOHOMHUKE, MY3bIKe, PaJAMOCBSI3A H JIp.
(ammTUTY I, IEPUOJ U T.11.)

CBOICTBa B
MPaKTUYECKOU

Dnemenmut
Mamemamuuec
K020 ananusza

- OnepupoBaTts Ha 0a30BOM ypOBHE
MNOHATHSIMU: IPOM3BOAHAS (YHKUUH B
TOYKe, KacaTenbHas K rpaduky (yHKIHH,
Mpou3BOAHASA (HYHKIINHY,

- OTIPENIEIIATh 3Ha4YCHUE
MPOM3BOJHONM (QYHKIMM B TOYKE IIO
M300paKEHUI0 KacaTelbHOW K Tpaduky,
[IPOBECHHOM B 3TOU TOYKE;

- pelmaTb HECJIOXKHBIE 3aJaud  Ha
MIPUMCHCHUC CBA3KU MCKAY IMPOMCKYTKaMU
MOHOTOHHOCTH M TOYKaMH 3KCTpeMyMa
¢yHKUMM, C  OJHOM  CTOPOHBI, U
MPOMEKYTKAMH  3HAKOMOCTOSIHCTBA U
HYyJISIMH TIPOW3BOAHON 3TOH (YHKIMH — C
JIpYTroi.

B noeceonesnoil dcusnu u npu uzyuenuu
Opyeux npeomemos:

- MOJIBb3YSICh TpadMKaMu, CPaBHUBATH
CKOPOCTH BO3pacTaHus (pocra,
MOBBIIICHNS, YBEIUYEHUS W T.L) WIH
CKOPOCTH yObIBaHUs (TTaJeHHs, CHU)KEHHS,
YMEHBIICHUS | T.II.) BEJIMYUH B PeaTbHBIX
nporeccax;

- COOTHOCHTh
NpPOLIECCOB |

rpaQuku  peambHBIX
3aBUCUMOCTEH €  HX
ONHUCAHUIMU, BKJIFOUAIOILIUMU
XapPaKTEPUCTUKU  CKOPOCTH  M3MCHCHHUS
(OBICTPBINE POCT, IUTABHOE TIOHMKEHUE H
T.IL);

- HCIIOJIb30BaTh TpauKu peaibHbIX
MPOLIECCOB  IJIsl PEIICHUS HECIOXHBIX
NPUKIATHBIX  3a7ad, B TOM  YHCIE
ompezensis Mo rpaduKy CKOPOCTh Xoja
npoiiecca

- Brnagers moHATHEM OECKOHEYHO
yOBIBafOIIasi TeOMETPHIECKast MPOTrPecCHst
W yMETh MPUMEHATHh €r0 TMPH PEelIcHUU
3a7ad4;

- OPUMEHSTh JUIS PEHICHUs 33734
TEOPHIO IIPECIIOB,;

- BIIaJICTh TOHITHIMH OECKOHEYHO
Ooubllie ¥ OECKOHEYHO Majble€ YHCJIOBBIE
MOCJIC0BATSIBHOCTA U YMETh CPaBHHUBATh
OeckoHEUHO OoapmIe W OECKOHEYHO
MaJIble IIOCIIEN0BATENBHOCTH,

- BJIaJCTh TOHATHUAMH: TPOU3BOIHASL
(YHKIIH B TOUYKE, POU3BOAHAS (PYHKITNY;

— BBIYHCIIATH MIPOU3BOIHBIC
3JIEMEHTApPHBIX GbyHKIMH 5 1504
KOMOHMHAIIHH;

— HCCIEeA0BaTh GbyHKIIU Ha

MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
- CTpOUTH TpadUKH M TPUMEHATH K
peuIeHno  3agad, B TOM 4YHCIE C
napaMeTpom;

- BJIaJIETh TMOHSATHEM KacaTelbHas K
rpaduky QyHKIUH U YMETh IPUMEHSATH €TI0
IPH PELICHUH 33/1a4;

- BJIAJIETh TOHSTUSIMA
nepBooOpasHast (hyHKIUs, OMNpeJleIeHHBIH
UHTETPa;

- HpuUMeHATs TeopeMy HproToHa—
JleiiOHWIa W ee CIEACTBUS Ui PEIICHHS
3aj1ad.

B nosceonesnoil oicusnu u npu uzyueHuu
opyaux yueOHvix npeomemos.

- pemiate TNpUKIaIHBIC 33Jadu U3
ouosyornn, (HU3UKHA, XUMHH, SKOHOMHUKH H

IpyTHUX NIPEIMETOB, CBSI3aHHBIE c

UCCIIeI0BaHUEM XapaKTEPUCTUK

HPOLECCOB;

- WHTEPIPETUPOBATh  IOJIyYEHHBIE

pEe3yJIbTaThI
Cmamucmurka | — OnepurpoBats Ha 0a30BOM YpOBHE | — OmnepupoBaTh OCHOBHBIMHU
u meopus OCHOBHBIMHU OIMCATENBHBIMHU | ONHUCATEIbHBIMU XapaKTepUCTUKAMU
6epoamnocmeil | XapakTepPUCTUKAMM YHCIOBOrO HaOOpa: | YHCIOBOTO HAOOpPa, MOHSATHEM TeHepaIbHas
, 1I02UKA U cpenHee  apudMeTHUecKoe,  MeIuaHa, | COBOKYITHOCTH M BHIOOPKOH M3 HEE;
KomOunamopu | HauOoIbllee U HAUMEHbLIEE 3HAYCHHUS; - OIepHUpOBaTh MOHATHAMH: YACTOTA
Ka - OIepupoBaTh Ha 0a30BOM ypOBHE coObITHS,

MOHATUAMHU: 4YacToTa M  BEPOATHOCTH
COOBITHSI, CIy4alHBIH BBIOOp, OMBITHI C

U BEpPOSITHOCTH CyMMa H
MIPOU3BEICHUE BEPOSITHOCTEH, BBIUUCISATH
BEPOATHOCTH  COOBITHH  Ha  OCHOBE




PaBHOBO3MOYKHBIMHU
COOBITHSIMU,
— BBIUHCIIATH BEPOSTHOCTH COOBITHI
Ha OCHOBE ITOJICYETa YHCIIA HCXOOB.

SJICMCHTAapHbBIMU

B noecednesnou oicusnu u npu uzyuenuu
Opyeux npeomemos:

- OLICHWBATh M  CpPaBHUBATh B
MPOCTHIX CITydYasiX BEPOATHOCTH COOBITHI B
peaIbHOM JKU3HU;

- YHUTATh, COMIOCTABIIATh, CPABHUBATH,
MHTEPIPETHPOBATE B MPOCTBIX CIyYasx
peanbHBlCe JaHHBIE, IIPEICTaBICHHBIE B
BUJIE TaOJINI], [UAarpamMm, TpauKoB

MOJICUETa YKCIa UCXOOB;
— BJIAJICTh OCHOBHBIMU MOHSITHSIMU
KOMOWHATOPUKA M yMETh WX IMPUMCHSITH
MIPU PELICHUY 3a]1a4;

- WMETh TpeicTaBieHne 00 OCHOBaxX
TEOpPUHU BEPOSITHOCTEI;

- HNMCTh IIpEaACTaBIICHUEC o
JAUCKPCTHBIX W HCIPCPBIBHBIX CHy‘IaﬁHLIX
BCIIMYHMHAX nu pacnupeaciCHusiAXx, 0
HC3aBHCUMOCTHU CHy‘I&fIHBIX BCIIMYHH,

- HUMCTH MMpeaACTaBJICHUC 0

MaTEMAaTHYECKOM OKUAAHWUU U JHCIEPCHU
CIIy4alHbIX BEJIUYHH;

- MMETh IIPEACTABIICHUE 0
COBMECTHBIX DPACIPENEICHUAX CIy4alHbIX
BEJIMYUH;

- MOHMUMATh CyTh 3aKOHa OOJIBIINX
YHCeNT W BEIOOPOYHOTO METO/a M3MEPEHHUSI
BEPOSITHOCTEH;

- UMETh MIpPEICTaBICHUE 0
HOPMAJILHOM DPAcCHpelelIeHUH U IpuMepax
HOPMaJIBHO pPAacIpEeNeNeHHbIX CIy4alHbIX
BEJINYNH;

- UMETh MIpPEICTaBICHUE 0
KOPPEJISLIUA CIIy4alHbIX BEJIUYHH.

B noeceonesnotl scusnu u npu uzyueHuu
Opyaux npeomemos:

- BBIYHCIIATD WIH OLICHUBATh
BEPOSITHOCTH COOBITHI B PeabHOM KHU3HHU;
- BBIOMPATH METO/IBI TIOAXO/IAIIETO
npecTaBiIeHus] 1 00pabOTKH JaHHBIX

Texcmoeuvie
3a0aqu

- Pemate  HecioxHBIE
3a]]auu pa3HbIX THIIOB;

- aHAIM3UPOBATh YCJOBHE 3a/auH,
Opyu  HEOOXOJMMOCTH CTPOUTH IS ee
peLIeHUsI MaTeMaTHYECKYI0 MOJIEIb;

- MOHMMAaTh M HCIOJIB30BaTh JUIS
penieHus 3aJ1a4u UHQOpMAITHIO,
NPE/ICTaBICHHYI0 B BHUJIE TEKCTOBOH U
CHMBOJIBHOW  3allUCH, CXeM, TaOJHIl,
Jarpamm, TpaKoB, pUCYHKOB;

- NelCcTBOBaTh MO alTOPUTMY,
COZIepIKaIIEeMyCsl B yCIOBHH 3a/1a4H;

TCKCTOBBIC

- HCIIONB30BaTh JIOTUYECKUE
paccyXIeHUs PU PEIICHUN 3a]1a4H;

- paboTaTh C N30BITOYHBIMU
YCIIOBHUSMH, BBIOMpast u3 Bceil

nHpOpPMaLUK, JaHHbIE, HEOOXOAUMBIE IS
pelIeHns 3a7a4u;

- OCYIIECTBIIATh HECJIOXKHBIN
nepedop BO3MOMKHBIX PELICHHWH, BHIOMpas
W3 HHUX ONTHMAaJIbHOE TI0 KPHUTEPHSIM,
c(OpMYJIIMPOBaHHBIM B YCIIOBUH;

- aHaJIM3UPOBATH u
UHTEPIPETUPOBATh IOJYUYEHHBIE PEIICHUS
B KOHTEKCTE YCIIOBMA 3a/aud, BbIOMpaTh
pelIeHns, He MPOTUBOPEYAIE KOHTEKCTY;

- Pewate pasHble
TIOBBIILIEHHOH TPYAHOCTH;

- aHaJM3MPOBATh YCJIOBHE 3ajauH,
BBIOMpATh ONTUMAJBHBI METOJA PELICHUS
3ajauu, paccMaTpuBast pas3nuvHbIe
METO/IBI;

- CTPOUTH MOJEJb pEIICHUs 3aJay,
NPOBOJUTH [JOKA3aTEJIbHBIC PACCYXKICHHS
NIPY pelIeHUH 3aauH;

- pemiate  3ajmaud,  TpeOyrolue
nepedopa BapHaHTOB, MPOBEPKU YCIOBH,
BBIOOpA ONTHUMAIBHOTO PE3yJIbTATa;

- aHaJM3NPOBATH "
MHTEPIPETUPOBATh MOJIYUYECHHBIC PEIICHUS
B KOHTEKCTE YCIIOBHS 3aJla4d, BHIOUpAThH
peleHH s, He MPOTHBOPEYAaIie KOHTEKCTY;
- MEPEBOJIUTh TIPU PEUICHUU 3a7a4uu
WHPOPMALIUIO U3 OJHOH (HOPMBI 3alHCH B
JIpYTyl0, UCHONB3YSl NP HEOOXOAMMOCTH
CXEMBI, TAOJUIIbI, TPapUKH, JUATPAMMEL.

3aa49u

B noeceonesnou scusnu u npu uzydeHuu
Opyaux npeomemos:

- pemiath MPaKTUYECKHe 33Jaud |
3a7auy U3 APYTHX MPEIMETOB




- pemiath  3agadd = Ha  pacyer
CTOMMOCTH TOKYIIOK, YCIYT, TMOE3I0K U
T.OL;

- pemarh ~ HECJIOXHBIC  3aJayH,
CBS3aHHBIC C JIOJICBBIM y4aCTHEM BO
BJIAJICHUU ¢hupmoi, MIPEANPUITHEM,
HEJIBUKHMOCTBIO;

- pemiath  3amaud = Ha  [POCTHIC
MIPOTICHTHI (CHCTEMBI CKUAOK, KOMUCCHHN) H
Ha BBIYKCIICHUE CJIOKHBIX IIPOIICHTOB B
Pa3IMYHBIX CXeMaX BKJIAJOB, KPSIUTOB U
UTIOTEK;

- pemathe  TMpakTHYeCKHe  3aJadd,
Tpedyromiue HCIIOJIb30BAHUS
OTPULIATEIBHBIX YHCEI: Ha OIPEICICHHE
TEMIIEPaTypHI, Ha oTIpenieeHne

MIOJIOXKEHUS. Ha BpeMeHHON ocu (o Hameit
3pbl U TOCNE), Ha JABIKCHUE ICHEKHBIX
CpencTB (IPUXO0/pacxo), Ha ONpeIeTIeHIe
TITyOWHBI/BBICOTHI H T.IL.;

- WCIONB30BaTh IMOHATHE MaciuTada
JUIL HaXOXKJCHUSI PAcCTOSHUM W JUIMH Ha
KapTrax, IUIaHaX MECTHOCTH, IUIaHax
MTOMEIIEHNH, BBIKPOWKax, MpH paboTe Ha
KOMITBIOTEPE H T.II.

B noeceonesnotl scusnu u npu uzyueHuu
Opy2aux npeomemos:

- pelaTh HECIOXHbIE MPAKTHUECKUE
3a]aud, BO3HHKAIOIIME B  CUTYalHAX
MOBCETHEBHOU JKU3HU

T'eomempusn

- OnepupoBats Ha 0a30BOM YpOBHE
MOHATUSIMU: TOYKA, IpsAMas, INIOCKOCTh B
MPOCTPAHCTBE, napajieTbHOCTD u
NEePHIEHINKYISIPHOCTh IPSMbBIX "
TIOCKOCTEH;

- pacro3HaBaTh ~ OCHOBHBIE  BHJIbI
MHOTOTPaHHUKOB  (IpU3Ma, MUpaMuja,
IPSMOYTOJIEHBIA Napajuienenure, Kyo);

- n300paXkaTh n3ydaemele PUTyphI OT

PYKH W C TPUMEHEHHEM TMPOCTBIX
YEepPTESIKHBIX UHCTPYMEHTOB;
- nenatbh  (BBIHOCHBIE)  IUIOCKHE

YEepPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢uryp: BuI CBepxXy, COOKy, CHU3Y;

- W3BJICKATh MHPOPMAIHIO 0
MPOCTPAHCTBEHHBIX reOMETPUIECKUX
¢durypax, mpejcTaBIeHHYIO0 Ha YepTexKax U
pHUCYHKaXx;

- npuMeHsTs Teopemy Iludaropa
NpU  BBIYUCICHHU 3JIEMEHTOB
CTepeOMETpPHUECKUX (pUTyp;

- HaXOJUTh OOBEMBI W IUIONIA]U
[IOBEPXHOCTEHN MPOCTENIINX
MHOTOTPaHHUKOB € TPUMEHEHUEM (QOPMYIL;
- pacmo3HaBaTh OCHOBHBIE BHIBI TEJ
BpamieHus: (KOHyC, UWIMHIpP, chepa
map);

- Bnanets r€OMETPUUYECKUMU
MNOHATHSIMA ~TPU  pEelIeHUH 3ajad |
MPOBEICHUH MaTeMaTHIeCKUX
paccyxJIeHU;

- CaMOCTOSITENILHO (P OPMYIIHPOBAThH
ONpeNeNIeHNs]  TeOMETpHYecKux  (Quryp,

BBIJIBUT'aTh THIIOTE3bI O HOBBIX CBOMCTBAX U

MpU3HAKaX TeOMETpUYecKuX GuUryp w
00OCHOBBIBaTh WJIHM  ONPOBEPraTth WX,
0000maTh WA KOHKPETH3HPOBATh

pe3yabTaThl Ha HOBBIX Kiaccax Quryp,
MPOBOJUTE B HECIOXKHBIX  CIydasx
KjIaccupukanuio (GUryp Mo pasiIudHbIM
OCHOBaHUSIM;

- HCCIIEI0BATh 4YEPTEKH, BKIIOUAs
KOMOHMHAIINUN ¢buryp, W3BJICKATh,
MHTEPIPETUPOBaTh U NPEe0OPa3OBBIBATH
UHPOpMAITHIO, IPECTaBICHHYIO Ha
YepTexax;

- pemars 3a7add TeOMETPHUYECKOTO
COZIEp)KaHus, B TOM YHCJIE B CUTYyalHUsX,
KOI'Zla JITOPUTM PEIICHUS HE CIEAYET SIBHO
W3 YCJIOBUS, BBITIOIHATD HEOOXOIUMBIE IS
periexHus 3a/1a49u JIOTIOJIHUTEINIbHBIE
MOCTPOEHUS, HCCIIEAOBAaTh BO3MOYKHOCTb
OpUMEHEHUsT TeopeM u  Qopmyn s
peleHus 3aaay;

- YMETh dhopmyrpoBaTh u




- HAXOOUTH OOBEMBI U IUIOLIALU
MOBEPXHOCTEH MpOCTEUIINX
MHOTOTPAaHHUKOB Y TEll BpAILCHUSA C
MPUMEHEHUEM (HOpPMYIJI.

B nosceonesnoii scusnu u npu uzyuenuu
Opyaux npeomemos:

- COOTHOCHUTH a0CTpaKTHEIC
TCOMETPHYCCKUE TIOHATUS U (aKThl C
peabHBIMKM  JKU3HEHHBIMH OOBEKTaMU U

CUTYaIUsIMU;
- HCIIOJI30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX
¢uryp Ui pemieHuWs TUIOBBIX 3ajad
MIPaAKTHYECKOTO COICPIKAHMS;

- COOTHOCHTbD TUIOIIA N

MOBEPXHOCTEH TeN OIUHAKOBOW (HOPMEI
Pa3IU4YHOIO pa3Mepa;

- COOTHOCUTH  OOBEMBI  COCYJOB
OJMHAKOBOW (POPMBI Pa3IMUHOTO pa3Mepa;
- OLIEHMBATh (QOPMY IPaBUIBLHOTO
MHOTOTPaHHHKA IIOCIIE CIHJIOB, CPE30B U

T.. (ONPeAesATh KOJMYSCTBO BEPIIUH,
pebep u rpaHei MOJTYYCHHBIX
MHOTOTPaHHHUKOB)

JIOKa3bIBaTh TreOMETPUYECKUE
YTBEPKACHUS;
- BJIaJETh HOHATUAMU

CTEpPEOMETPHH: TpHU3Ma, TapajieIeuIes,
NHPaMHU/Ia, TETPAdIP;

- UMETh MpeaCTaBICHUS 00
aKCHOMaX CTEPEOMETPHH U CIEICTBUSIX U3
HUX ¥ YMETh NPUMEHATH UX MPH PEUICHUU
3a/1a4;

- yMETh CTPOHTH CEUCHUS
MHOTOTPAaHHHKOB ~ C  HCIIOJIb30BaHHEM
pPa3NMYHBIX METOJOB, B TOM 4YHCIE H
METOoJIa CIE/I0B;

- UMETh npeacTaBiIeHue 0
CKPEIIMBAIOLIHXCS IPSIMBIX B
MPOCTPAHCTBE U yYMETh HAXOIUTh Yrol M
pacCcToOAHUC MEKITY HUMMU,

- NIPUMEHATD TEOPEMBI 0
HapauIeIbHOCTU TPSIMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE IPH PEIICHHUH 3a/1a4;

- YMETh MPUMEHATH IapajuleIbHOE
MPOEKTUPOBaHUE JUI N300pakeHus GUTyp;

- YMETb MIPUMEHATh
HNEPIEHAUKYIIPHOCTH pSIMOM u
IJIOCKOCTH IIPU PELLIECHUU 33]1a4;

- BIIAJIETh MOHSATUAMU
OpPTOTrOHAIIBHOE MIPOEKTUPOBAHHE,
HAaKJIOHHbIE W MX IPOEKLUH, YMETh
MIPUMEHATh TEOpEMY 0 Tpex

MEPIEeHIUKYIIIpax IpHY PEIIeHAN 3aJady;

- BJIa/IETh TOHATHAMU PACCTOSHHE
MEXIy QUrypamMu B IPOCTPAHCTBE, OOLIMIA
MEPIEeHIUKYISAP ABYX CKPEIIMBAIOIIUXCS
NpSIMBIX M YMETh INPUMEHATh HX IIPH
pEIIeHNN 3ajad4;

- BJIA/IETh TOHSTHEM Yroil MEXIY
MPSIMOM | MJIOCKOCTBIO M YMETh IIPHUMEHATh
€ro MpH PeUIeHnH 3a1a4;

- BJIa/IETh TOHATHAMU JBYTPaHHBIN
yroi,  yYrol  MeXIy  IUIOCKOCTSMH,
MEPIEeHIUKYIISPHBIE IIJIOCKOCTH U yMETh
MPUMEHATH UX TPY PELICHUN 33/1a4;

- BIQJIETh  TOHATHSIMH  TIPU3MA,
MapaJulelieNuIe]] U NPUMEHITh CBOMCTBA
napajuleJenuIea Npy pelieHnu 3aaad;

- BJIA/IETH MTOHATHEM
MPSIMOYTONIBHBIA ~ Tapajulelienures] U
MIPUMEHATH €T0 MPH PEIICHUH 33/1a4;

- BIIQIETh TOHATHAMU THPaMH/IA,
BUJBl THUPaMUA, DJIEMEHTHl MPaBHIBHOU
MUPaMUAIBl U YMETh TMPUMEHATH WX MpH
pelIeHny 3a1a4;

- WMETh TIPEACTaBICHHE O TEopeMe
Oiinepa, NpaBUIbHBIX MHOTOTPAHHUKAX;

- BIaJE€Th  MOHATHEM  IUIOIIAAU
MOBEPXHOCTEN MHOTOTPAaHHUKOB M YMETh
MIPUMEHATH €T0 MPH PEIICHUH 33/1a4;

- BJIaACTh IIOHATHUAMA TCJ1a




BpamieHuss (MWIMHAP, KOHYC, Imap W
chepa), nX ceUCHHS B YMETh IPUMEHSTEH X
MIPH PEIICHUH 3a/1a4;

- BJIIQJICTh TOHSTUSAMHU KacaTeJIbHEIC
MpsSIMbIe U TUIOCKOCTH U YMETh MPUMEHSTh
W3 TP pEIliCHUN 3a/1a4;

- UMETh MpeaCcTaBICHUs 0
BIIMCAHHBIX U OMUCAHHBIX Chepax U YMETh
MPUMEHSATH UX TIPU PEUICHHUH 33]1a4;

- BIIAJICTh MOHSTUSMU o0BeMm,
00beMbl MHOTOTPAHHUKOB, TEN BpPAIICHUS
Y TIPUMEHSTH UX MPHU PEIICHUH 3a/1a4;

- WUMETh MPEJICTABICHUE O Pa3BEpPTKE
WIHHPA u KOHYcCa, TUTOILAAN
MOBEPXHOCTH IMJIMHApPA M KOHYyCa, YMETh
MPUMEHSITh UX MPH PEIICHUH 32134,

- WUMETh TPEJCTABICHUE O IUIOUIATU
chepel M yMETh MPHUMEHATH €ro IpH
pelleHNUH 3a/1aY;

- yMeTh  pemaTh  3aJadyd = Ha
KOMOWHAIIMK MHOTOTPAaHHUKOB W Tel
BpalllCHUs;

- WUMETh IPEeJCTaBICHUE O MOJOONH B
MPOCTPAHCTBE M YMETh pEIaTh 3aJa4d Ha
OTHOIIICHWE  OOBEMOB W  IUIOMIAJCH
MTOBEPXHOCTEH MOTOOHBIX hUTyYD.

B nosceonegnoil sicusHu u npu uzyueHuu
opyaux npeomemos:

- COCTaBJIATh C  HCIIOJIb30BAaHHEM
CBOIICTB TE€OMETPUYECKUX ¢buryp
MaTeMaTHYecKHe MOJENH JJIsl pelIeHUs
3a/1a4 TPaKTHYECKOTO XapakTepa M 3ajaad
U3 CMEXHBIX JUCHUIUIMH, WCCIEA0BATh
MOJTyYEeHHBIE MOJIENIU W HHTEPIPETHUPOBATH
pe3yJsbTar

Bexmopwt u - OmnepupoBats Ha 0a30BOM YpPOBHE | — Brnaners NOHATHSMHU BEKTOPBI U MX
KoopOunambl 6 | TIOHATHEM JI€KapTOBBl KOOPAMHATHI B | KOOPAMHATHI;
npocmpancmee | TPOCTPAHCTBE, - YMETh BBINIOJIHATH ONEparii HaJ
- HaxXxOJUTh KOOPJAMHATHI BEPIINH | BEKTOPAMH;
Ky0a 1 IpsSIMOYTOJIHOTO Napajljieyienumnena | — HCIIONB30BaTh CKaJSIPHOE
NPOM3BEJICHHE BEKTOPOB IPH PEILICHUH
3a1ad4;
- MPUMEHATh ypaBHEHHUE IUIOCKOCTH,
(dopMyily paccTOSHUS MEXAY TOUYKaMH,
ypaBHeHHE c(hepbl IPH pEIICHUN 33]1a4;
- MPUMEHATE BEKTOPBl M METOA
KOOpPJMHAT B MPOCTPAHCTBE MPH PEUICHUN
3a1a4
Hcemopusa - OnuceiBaTh OTJIENbHBIE | — NnmeTs mpencrtaBieHuEe O BKIIAJE
MamemamuKy | BBIJAIOIIMECS PE3YJbTAaThl, NOJyYEHHBIE B | BBIAAIOIIMXCS MATEMaTUKOB B Pa3BUTHE

XOJI€ pa3BUTHS MaTEMATHKH KaK HAYKH;
- 3HAaTh MPUMEPHl MaTEMaTHYECKHUX
OTKPBITHA W HX aBTOPOB B CBA3H C
OTE€UYECTBEHHOM U BCEMUPHOW UCTOPHEH;

- MIOHMMAaTh pOJb MaTEeMaTHKH B
pazButuu Poccun

HayKH;
- IIOHUMaTh pOJIb MATEMaTUKH B
pa3Butuu Poccun




Memoouwl
Mamemamuxu

- HpI/IMCHSITL HN3BCCTHBIC METOABI
npu peHICHUN CTaHJapTHBIX
MAaTEMAaTHUYCCKHX 3aJa4,

- 3aMc€4daThb n XapaKTECpru30BaTh

MaTeMaTUYEeCKUE  3aKOHOMEPHOCTH B
OKpY>Karollle 1eMCTBUTEIBbHOCTH;

— MPUBOAUTH MIpUMEPBI
MaTeMaTUYECKUX  3aKOHOMEPHOCTEH B

MPUPOAE, B TOM YHUCIE XapaKTEPHU3YIOIINX
KpacoTy W COBEPIIEHCTBO OKPYKAIOIIETO
MHpa ¥ IPOU3BEACHAN NCKYCCTBA

- Hcnonp30BaTh OCHOBHBIC METOAbI

JIOKa3aTeNbCTBA, HPOBOAUTH
JIOKa3aTeIbCTBO " BBITTOJTHATD
OIIPOBEPIKEHHE;

- NPUMEHSTh  OCHOBHBIE  METOIbI
pelleHHs MATEeMAaTHYECKUX 3a/1a4;

- HaA  OCHOBE MaTeMaTHYECKIX
3aKOHOMEPHOCTEH B MpUpoJIC

XapaKTepHU30BaTh KPacoTy U COBEPIIEHCTBO
OKpYXKaloIller0 MHpa | TPOU3BENECHUIN
HCKYCCTBa;

- MPUMEHSTh npocTenme
MpOTrpaMMHBIE CPEJCTBA H  BICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI npu
pelIeHHN MaTeMaTHUSCKHX 3a71ay;

- MOJIb30BAThLCS TPUKJIATHBIMU
MporpaMMamu 17§ nporpaMMamu
CUMBOJIBHBIX BBIYUCIICHUH JUTSt

HCCIICOAOBAHHUA MATECMATHYCCKUX 00BEKTOB

Conep:xanue y4eOHOro npeamMera ¢ ykazanuem (Gpopm opranu3anum y4eOHbIX 3aHATHH U
OCHOBHBIX BU/I0B /1eATEJIbHOCTH

10 kamace
Neni/m HanmeHnoBanue Bcero OcHOBHOE cozep:KaHne @®opMbI OpraHu3auu U
Pa3IeNoB u TeM 4acoB XapaKTepUCTHKA OCHOBHBIX BUIIOB
(Ha JIEATeNIbHOCTH yUYeHUKa
TeMy)
Matemaruka: anreOpa 1 Hauaia MaTeMaTudeckoro aHainu3sa (136 yacos)

1 Iloemopenue 1 Iloemopenue Iloemopenue OCHOBHbIX mem

uzyyaemuix 6 7-9 xnaccax

2 JelicTBUTEIHHBIC 14 ensie u panuoHanbHbIe | [Ipedmemuvie:
qucia gucna. JletictButenbHble | OMUCHIBATD MHOECTBO
quca. Beckoneuno | neiicTBUTENbHBIX uncen. HaxonuTsb
yObIBaromas JIECTHYHBIE MPUOIIMOKEHUS
reoMeTpuyecKas UppaLrOHATBHBIX YHCe.
MIPOTPECCHSL. CpaBHMBaTb M YNOPSAAOYUBATH
ApudmMeTryecknii KOpeHb | JIeHCTBUTENBHEIE 4uca.
HaTypaJIbHOU crerneHu. | Mcnonb30Bath B MHUCbMEHHOU
CreneHp ¢ palMOHAIBHBIM | MATEMAaTHUECKONH peun 0003HaYeHHUs
u JNEHCTBUTENBHBIM | U rpaduuecKkue  HM300paKeHUS
[TOKAa3aTEeISIMH. YHCIOBBIX MHOXKECTB, TEOPETUKO-
MHO’KECTBEHHYIO CHUMBOJTHKY.
DopMyIMpOBaTH olpeneneHue
0eCKOHEYHO yObIBaro1IeH
reOMETPUYECKOMI IIPOTPECCUM.
Beuucnsate cyMMy — OECKOHEYHO
yOBIBaroOIIeH reOMETPUYECKON
MIPOrPECCUH.

DopMyIUpOBaTh onpezencHue
apu(METHYECKOTO KOpPHS, CBOWCTBA
KOpHEH N creneHu. HMccnenosatsb
CBOIiCTBA  KOpHA N  CTENEHM.
BeruucnsTob TOYHBIE u
NpUOMMKEHHBIE 3HAuYCHHUS KOPHEH,
Opd  HEOOXOJUMOCTH  HMCHONB3YS,
KaJIbKYJIITOP, KOMIIbIOTEPHBIE




MIPOTPaMMBL.
Memanpeomemmnuvie:

YcranaBnmuBath IIPUYINHHO-
CJIICACTBCHHBIC CBA3HU. CTpOI/ITI)
JIOTHYCCKHE pacCyxacHus,

YMO3AKTFOUYEHUS 1 BHIBOJIBI.
Jluunocmmnuie:

OneHuBaTh MPaBHIBHOCTb
BBITIOJHEHUS JEHCTBUI, TOCTPOCHUE
PEYEBBIX BBICKA3bIBAHUN B YCTHOU U
MUCBMEHHOH (popMe.

KontponbHas pabora.

Crenennas
byHKIUSA

14

Crenennass  QyHKIu,
e€ cBolicTBa W Tpaduk.
BzaunmHo oOpaTHbIE
¢$byHKIMM. CroxHble
GbyHKII. HpobHo-
TUHEeHHAS (hyHKIHSL.
PaBHOCHIIEHBIE ypaBHEHUS
u HEpPaBEHCTBA.
HppauuoHansHbie
YpaBHEHHSI.
HppauuoHansHbie
HEPaBEHCTBA.

Ilpeomemmvbie: BBIUACIATL 3HAYCHUS
CTeNEHHbIX (YHKUWH, 3aJaHHBIX
¢dopMynaMu  COCTaBISITH  TaOJIHIIBI
3HaYeHWH  CTENEeHHBIX  (DYHKIIHH.
Crpourb 1m0 TOYKaM TIpaduKH
creneHHbIX (yHKIMHA. OnuchIBaTH
CBOWCTBa CTENEeHHOW (yHKIMHM Ha
OCHOBaHUHU ee rpaduyecKoro
npeacTaBieHusd. Brnaners npuemamu
pereHus HppaluOHATBEHBIX
YpaBHEHUH U HEPABEHCTB.
Memanpeomemnvie: MopaennpoBats
peaybHble 3aBUCUMOCTH C ITOMOIIBIO
dopMyn u TpaduUKOB CTEMEHHBIX
(YHKITHIA. WNurtepnperupoBath
rpadUKi peanbHBIX 3aBUCHMOCTEH.
Hcnone3oBaTth KOMIIBIOTEpPHBIE
OpOrpaMMbl  JUISL  MCCIIEJOBaHUS
MOJIOKEHUS! ~ Ha  KOOPAMHATHOM
TUIOCKOCTH  TPa)UKOB  CTETICHHBIX
(YHKITHIA.

Jluunocmmuule:

OpueHTupoBaThCsl B pa3zHO0Opazuu
C1roco0oB pelieHus 3aj1a4,
IUIAHUPOBAaTh W KOHTPOJIHMPOBAThH
CBOH JICWICTBHSI B XOJI€ PEILICHHSI.
KontponpHas padora.

IToxa3aTensHas
byHKIUSA

12

ITokazarenbHas
¢byHknus, e€ cBoiicTBa U
rpaduk. IlokasaTeybHbie
ypaBHEHHUSI.
[TokazarenbHbIe
HEPaBEeHCTBA.
[T0Ka3aTeIbHbBIX
ypaBHEHUH U HEPABEHCTB.

CuHcreMsbl

Ilpeomemnvie:

BeruucnsaTsb 3HAYEHUS
MOKAa3aTeNbHBIX (YHKIUH, 3aJaHHBIX
dbopMysilaMHu; COCTABJIATH TaOJIMIIBI
3HAYEHUM MOKa3aTeNbHBIX (DYHKIHH.
Crpoutb 1O TOYKaM TrpaduKu
MOKa3aTelbHbIX (dyHKIUH.
OrnuceIBaTh CBOICTBA
MOKa3aTeNbHOM GbyHKIMU Ha
OCHOBAaHUHU ee rpaguuecKoro
NPEICTABICHUS. Pemats
MoKa3areJbHbIe YpaBHEHHUS 17§
HEpaBEHCTBA.

Memanpeomemnuwie:

MogenupoBath peajbHbIe
3aBUCHUMOCTH C TOMOIIBI0 GOPMYIT U
rpaduKoB. WNHTtepnperupoBath
rpauKH peanbHbBIX 3aBUCUMOCTEH.
Jluunocmmuuie:

To4yHOe ¥ rpaMOTHO H3J1araTtb CBOU




MBICJIH B YCTHOM ¥ MTUCBMEHHOM
peun.
KonTponbsHas pabora

Jlorapugmuyeckas
(dbyHKIUS

17

Jlorapudmsl.
CaoiicTBa  J0rapu(™MoB.
JlecsTnanbie u
HaTypaJbHbBIS
J0Tapu(MBL.
Jlorapupmuaeckas
(dbyHKIUS, €€ CBOWCTBA U
rpadux.
Jlorapudmudeckre
YpaBHEHUSI.
Jlorapudmuueckue
HEpaBEeHCTBA.

Ilpeomemmnvie:

dopmynupoBaTh onpezaescHUE
morapudma, cBoiicTBa jorapudpma.
Brruucaste 3HAYCHUS
JorapupMUIESCKUX dhyHKUIUH,
3aJlaHHBIX (DOpMYJIaMH; COCTaBISATH
TaOIUIIBI 3HAYCHUH
JorapupMHUIECKUX GhyHKIMA.
Crpouts 1O TOYKaMm Tpaduku
Jorapu(GpMuIeCcKux (hyHKIHA.
OnuceiBaTh CBOICTBa
norapupmMuueckoii  QyHKIUK Ha
OCHOBaHMM €€  TpadHuIECKOTO
NpEeICTABICHUA. Pemate
norapuMHUUECKHE ypaBHCHHS U
cuCTeMBbl  ypaBHeHuMi.  Pemats
norapupMHUUECKHe  HEPaBEHCTBA.
[IpumeHATh METO UHTEPBAJIOB TS
peleHus norapuMHUYECKUX
HEPaBEHCTB.

Memanpeomemnuvie:

MopenupoBatb peanbHbIe
3aBUCHUMOCTH C TIOMOIIBbIO (POPMYIT U
rpaguKoB. WnTtepnperuposath
rpadyKi peasbHbIX 3aBUCHUMOCTEH.
Hcnone3oBaTth KOMITBIOTEPHBIE
NpOrpaMMbl  JUISL  WCCIIEIOBAaHUS
MOJIOKEHUS  Ha  KOOPAMHATHOW
TJIOCKOCTH rpaduKoB
norapudmMudeckux — QYyHKIUH B
3aBUCHUMOCTH oT 3HAYECHUH
K03 (HUITUEHTOB, BXOJISIINX B
dbopmyiy. Hcnonbs3oBaTh
($yHKIIMOHANBHO-TpadruecKue
OPEACTABICHUS] Ul PELeHus U
UCCIIE/IOBAHUSL  JIOTapH(MUYECKIX
ypaBHEHHH, HEpPaBEHCTB, CHCTEM
YpaBHEHHUH U HEPaBEHCTB.
Jluunocmmuuie:

BHocuTh HEOOXOUMBIE KOPPEKTHUBBI
B JICHCTBHE IOCJIE €r0 3aBEepIICHUS
HAa  OCHOBE  ydYeTa  xapakrepa
CHETAaHHBIX OIIMOOK. YUYHTHIBATDH
pasHble MHEHHS M CTPEMHUTBCA K
KOOPJIMHAIIMY Pa3IIMYHBIX MMO3UINH B
COTPYJHUYECTBE.

Konrtponbnas pabora.

Tpuronomerpuyec
kue GpopMyIbl

25

Pannannas wMepa yria.
IToBOpPOT TOYKM BOKpYT
Hayvana KOOPJIMHAT.
Onpenenenne CHHYCa,
KOCHHYyCa W  TaHI€Hca.
3HaKM cuHyca, KOCHHYyca
TaHreHca.  3aBUCHUMOCTb
MEXTy CHHYCOM,
KOCHHYCOM M TaHICHCOM

IIpeomemmuvie:

@opMyIMpOBaTh  ONPEICIICHHE U
WTIOCTPUPOBATh TIOHATHE CHHYCA,
KOCHHYCa, TAHTE€HCA M KOTaHTE€HCa Ha
€AMHUYHON OKPYKHOCTH. OOBACHATD
U WUIIOCTPUPOBAaTh HAa €IWHUYHON

OKPYKHOCTH 3HAKHU
TPUTOHOMETPUUYECKUX ¢$yHKUUH.
DopMynupoBaTh U Pa3bACHITH




OOHOI'0 U TOr0 K€ yrja.

TpuronomeTpudeckue

TOXIECTBA. Cunyc,
KOCHHYC ¥ TaHTEHC YTJIOB
o u o  DopMmyisl
CJI0’)KECHUSL. Cunyc,
KOCHHYC u TaHT€HC

JIBOMHOrO yria. @opmyisl
npuBeneHus. Cymma H
pa3HOCTh cuHycoB. CymMa
1 Pa3HOCTh KOCHHYCOB.

OCHOBHOE TPUTOHOMETPHUUIECKOE
TOXKJIECTBO. BBIUHCIATE 3HAYEHUS
TPUTOHOMETPUIECKON (DYHKITUU yTiia
M0 OJHOM W3 €ro  3aJaHHBIX
TPUTOHOMETPHICCKIX (hyHKIHIIA.
BeiBomuTh  (DOPMYIIBI  CIIOMKECHUSL.
BreIBOIUTE (OPMYIIBI IPUBEICHMS.

BeiBoguTh  popMynmBl  CYyMMBI  H
pPa3sHOCTH  CHHYCOB,  KOCHHYCOB.
[lpuMeHAT,  TPUTOHOMETPUYECCKUE
dopmynmel It TipeoOpa3oBaHUs

TPUTOHOMETPUIECKIX BBIPAKEHUH.
Memanpeomemmnuvie:

YcraHaBauBaTh IIPUYINHHO-
CJIICACTBCHHBIC CB3H, CTPpOUTH
JIOTHYCCKHE pacCyxacHus,

YMO3AKJTFOUEHUS 1 BHIBOJIBI.
Jluunocmmuuwie:

OcymiecTBIATh UTOTOBBIA u
MOMIATOBBI  KOHTPOJIb,  CTPOUTH
peueBbIC BBHICKA3bIBAHMS B YCTHOU U
MUCBMEHHOH (opMe.

KonTponpHas pabora.

Tpuronomerpuuec 19 OO6parnble Ilpeomemnvie:

KHE€ YpaBHEHHUS TPUTOHOMETPUIECKUE IIpoBomuTh JoKa3aTeIbHOE
¢dbyHKIHH. CBoiicTBa | pacCyAeHHEe O KOPHAX MPOCTHIX
00paTHBIX TPUTOHOMETPUYECKUX  YPaBHEHUH.
TPUTOHOMETPUIECKHUX Pemarts TpuroHomeTpuieckue
(GyHKIHHA. YpaBHEHUs | ypaBHEHUs u IIpOCTEUIIINE
COSX = &, SinX = @, tgXx = a. | HepaBeHCTBA. IIpumeHaTh
Tpuronomerpudeckre TPUTOHOMETpUYECKue (HOPMyINbl IS
YPABHEHUS, CBOASILNECA K | PELICHHUS TPUTOHOMETPUYECKUX
anreOpanvecKuM. YpaBHEHUH. Hcnonb3oBaTh
OnHOPOAHBIE W TUHEWHBIE | PA3IMYHBIE METOABI IS PEIICHHUS
YpaBHEHUSL. Mertoapl | TPUrOHOMETPUYECKUX YPaBHEHUH.
3aMeHbl HEWU3BECTHOrO U | Memanpeomemuuvie.
pa3noXKEHU Ha | KoHctpyunpoBaTh peyeBsie
MHOKHTEIH. Merton | BBICKa3bIBaHUA C HCIOJB30BaHUEM
OLICHKH JIEBOM U ITPaBOil MaTEMaTHYECKOTO SI3BIKA.
yacten Hcnons3oBaTth ($YHKIIMOHATILHO-
TPUTOHOMETPUYIECKOTO rpaduuecKie TpPEACTABICHUS LIS
YPaBHEHUS. Cucrtemsl | pemieHus 51 WCCIICOBAHUS
TPUTOHOMETPHUUYECKHUX TPUTOHOMETPUYECKUX  YPABHEHUH,
ypaBHEHUH. CHCTEM ypaBHEHUI U HEPABEHCTB.
Tpuronomerpudeckue Jluunocmmuule:

HEPaBEHCTBA. OneHuBaThb MIPaBUJIBHOCTH
BBINIOJTHEHUA ~ JIEHCTBUS,  yYMEHHUE
JIOTOBApUBATbCA M INPUXOIAUTh K
o0mieMy pELIeHUI0 B COBMECTHOM
JIEATEIbHOCTH.
Kontponbshas padora.

[ToBTOpEenue 16 [IpeoOpazoBanue Htorosast KOHTpoJbHAs paboTa.

JIOTrapUPMHUYECKHX

BBIPAKCHUM.

[IpeoOpa3zoBanue

BBIPAXKEHUM, COIEpKAILINX
crenieHb. [IpeoOpa3zoBanue
HUppaLOHATBHBIX
BBIPAYKECHHUI.




IToka3aTensHEBIE
ypaBHEHUS U HEPABCHCTRA.

Jlorapudmuueckue
YpaBHEHMS U HEPABEHCTBA.
IIpeobpazoBanme
TPUTOHOMETPUUECKHUX
YPaBHEHUM.
Tpuronomerpuyeckue
YpaBHECHHS.
MaremaTuka: reometpus (68 yacos)
Bsenenue B 5 IIpenmer IIpeomemmnuvie:
CTEPEOMETPHUIO crepeomeTpun. Akcuombl | PacrosnaBate Ha uYeprexax H
CTEPEOMETPHH. MOZEIIAX IIPOCTPAHCTBEHHBIE
Hekoropsle cnenctust u3 | Gopmbl.  ONuCBIBaTE  B3aUMHOE
AKCHOM. pacrojoXeHue TOYeK, MPSAMBIX,
MJIOCKOCTEN € MOMOIIBI0 aKCHOM
CTEpPEOMETPHUH. [IpumensTs
AKCHOMBI IIPU PELICHUH 3aa4.
Memanpeomemmuuvie:
[loanepxuBath WHHULMATUBHOE
COTPYAHUYECTBO B MOUCKE U cOOpe
WH(pOpMAIUH.
Jluunocmmuuwie:
dopMHUpPOBATH YCTOMYMBOU
MOTHBALUU K 00yueHuto. Pa3BuBats
npecTaBieHue 00 UAesIX U METoaax
reOMeTpUU KaK YHHBEPCAJIbHOIO
SI3bIKA HAYKH U TEXHUKH, CPEICTBA
MOJIEIUPOBAHUS SIBIICHUU "
IIPOLIECCOB.
KonrtponbsHas pabora.
[NapannensHOCTD 19 [TapannensHOCTH Ilpeomemnvie:
OPSAMBIX U MPSIMBIX, IpsIMOH 1 | YMETb ONUCHIBATh M aHAJIM3HPOBAThH
TUIOCKOCTEH IUIOCKOCTH, B3aMMHOE | B3aUMHOE PacIIOJIOAKEHUE IPSIMBIX U
pacroioKeHue JBYX | IJIOCKOCTEH B MIPOCTPAHCTBE,
MPSIMBIX B MPOCTPAHCTBE. | BBIIOIHATH YEPTEXKH IO YCIOBHAM
Yron  Mexay — aByms | 3a7ad. Pemath ruiaHMMeTpUYeCKUE H
MPSIMBIMH. npocTeriune CTEPEOMETPHUYECKHE
[MapannensHOCTD 3aa4u Ha HaXO0XJIEHHE
wiockoctei. TeTpasap W | TEOMETPUYECKUX  BEIMYMH  (JUIMH,
napasJiesenumnesn. yrioB). Pacrio3naBatp Ha uepTexax u

MOJEJSIX CKPEIINBAIOLIHECS TPsMbIe
pelmaTts 3aaa4u 10 TEME, HAYyUHUTHCA
MPUMEHATh PHOOpPETeHHbIE 3HAHUS,
YMEHHUS, HaBBIKM B KOHKPETHOH
JeSITEIbHOCTH.

Memanpeomemnvie:
CaMocToATEeIbHO OOHAPYKUBATh H

(dhopMyJIMpPOBaThH Y4eOHYIO
npobiiemy, OTnpeNensTh eIb
y4eOHOM  JeSITENbHOCTH; BIaJACTh

0o0muM mpUEMOM PEIICHHS 3ajad.
Hcnonp30BaTh MIOUCK HEOOXOIMMOM
uHPOpMAIUU s BBIIOJHEHHUS
3aJ]aHUH C UCTIOJIb30BaHHEM YUeOHOM
JTUTEPATYPHL.

Jluunocmmuwie:

dopMupoBaTh YCTOWUYMBYIO
MOTHBAITMIO K aHAIN3y, YCTOWIUBYIO




MOTHBaIIUIO K N3YUYCHHUIO )41

3aKpeIJICHHI0O  HOBOTO,  HAaBBIKU
caMoaHanM3a U CaMOKOHTPOJIS.
PazBuBath KpEeaTUBHOCTD
MBIIUICHAS, WHUIATHBY,
HaxOJIYUBOCTh, AKTUBHOCTh  IpHU

PEIICHUHU CTEPEOMETPUICCKUX 33]1aY.
KonTtponpsHas padora.

IlepnenaukynspHoc
Th TIPSIMBIX U
IJTIOCKOCTEN

20

[lepnenaAuKyIIPHOCTH
NpsAMOM M IIOCKOCTH.
MIEPIEeHIUKYIISP u
HAKIIOHHBIE. YTOI MEXIy
NpAMOM M TUIOCKOCTHIO.
JByrpaHHbIi1 yIoi.
[lepneHauKyIIpHOCTH
IIJIOCKOCTEM.
TpéxrpanHblil YTOIL
MHoOrorpasssli yrou.

Ilpeomemmuvie:

PacnozHaBath Ha  yepTexax U
MOJIEIISIX IPOCTPAHCTBEHHBIC (POPMBI.
COOTHOCHTH TPEXMEpPHBIE OOBEKTHI C
WX ONHCAaHUAMH, H300paAKCHUIMU.
YMeTh onuchIBaTh U aHAJIU3UPOBAThH
B3aMIMHOE PacMOJOKEHHE MPAMBIX U
TJIOCKOCTEH B MPOCTPAHCTBE,
BEITIONHITh YEPTEXKH IO YCIOBUSIM
3a1a4. Pemars niaHUMETpUYECKHUE U
mpocTeimme CTepEeOMETPHYECKIE
3aaun Ha HaXOXKJICHHE
reOMEeTpUYEeCKUX BEIMYUH  (JUIMH,
yrinoB).  HayuuTecs  mpuMeHATH
MpHOOpEeTeHHbIE 3HAHUS, YMEHHUS,
HAaBBbIKU B KOHKPETHOU
JIeATeIbHOCTH.

Memanpeomemnuie:

YMeTh BBIAENATh CYIIECTBEHHYIO
WHPOPMALIUIO U3 TEKCTOB Pa3HBIX
BU/IOB, BBIOMpATh Hauboee
3¢ (eKTUBHBIE CHOCOOBI pelIeHus
3aa4; BIANETh OOMUM TMPUEMOM
pewienuss  3amad.  HMcmonb3oBaTh
MoWCK HeoOxoaumon wHpopManun
JUIsl  BBIIOJIHEHUS  3aJlaHANA  C
HCIIOJIB30BAaHUEM y4eOHO
JTUTEPaATYPHI.

Jluunocmmuuie:

®opMHUPOBATh YCTOMUYKBYIO
MOTHBAILIHIO K 00yUeHHIO.
®opMupoOBaTh HABBIKW COCTABJICHHUS
IropuTMa BBITIOJIHEHUS 33JaHUA,
HABHIKOB BBITIOJTHEHHUS TBOPYECKOTO
3agaHua. DopMHUpOBATH  HAaBBIKU
caMOaHalIM3a W CaMOKOHTpOJIA.
DopmMHpOBaThH MOTHBAIHIO K
CaMOCTOSITEJIbHON M KOJUIEKTUBHOMN
WCCIIEIOBATEIHCKON IEATEIHHOCTH.

Kontponbsnas pabora.

MHororpaHHuKH

16

ITonsTne
MHOTOTpaHHHKA. Ky6.
[Ipusma. [Mupamuna.
IIpaBunbHbIC
MHOTOTPaHHHKH.
IIpumepsl cummeTpuii B
OKpY>KaroImeM MHDE.
[Ipencrasnenne 0
MIpaBHJIBHBIX
MHOTOTpaHHHKAX
(TeTpasap, KyO, OKTaxIp,

Ilpeomemmuvie:
Hayuutbcs ~ dopmynmupoBaTh U
00OCHOBBIBaTh  YTBEPXKIEHUS O
CBOWCTBE JiaroHanen
napajienenunena M O KBaapare
JiMaroHanu MIPAMOYTOJIBHOT'O
napajuiesieTnnIea.

Hayuurtbcs pacno3HaBaTh
MHOTOTPAaHHUKH U UX D3JEMEHTHI,
pelaTh NpocTerIIne 3a1auu.
N300paxkath uX Ha IIOCKOCTH,




JO/ICKadIP, UKOCAJIP).

CTPOUTh  IUIOCKHME  CEYEHUs B
MHOT'OIPaHHUKE, BBIYUCIATH JJIMHBI
OTPE3KOB U BEJIMYMHBI YIJIOB B
MHOI'OIPaHHHKAX, MPUMEHSTh
(hOpMYITBI TSI HAXOXKICHUS TUTOIIAIN
OOKOBOH M TOJHOM TOBEPXHOCTH.
Memanpeomemnbsie:

Brroensats u (hopMymupoOBaTH
npobiemys; CaMOCTOSITENBHO
CO37aBaTh aIrOPUTMBI AESITEILHOCTH
MIPH PEIIeHUH MPOOIIeM TBOPUECKOTO
U IIOMCKOBOro Xapakrtepa. Biagers
o0mMM TpUEMOM pEIIeHUsl 3a/aay;
OpHEHTHPOBAThCSI Ha pasHoOOpasme
CITOCO0OOB peIIeHHs 3a/1ad.
Jluunocmmuuie:

Pa3BuBaTh ymeHue sICHO, I'paMOTHO,
TOYHO U3JIaraTh CBOM MBICIH B
YCTHOH ¥ MHCbMEHHOW  (dopme,
(dopMUpOBaTH KadecTBa JIMYHOCTH,
HE0O0XOIMMBIE YEJIOBEKY TUISL
MOJIHOLIEHHOM KU3HU B
COBPEMEHHOM OO0IIIeCTBE, TTOHUMATh
CMBICI  TMOCTaBICHHOW  3ajaud,

BBICTpauBast apryMeHTAIUIO,
NPUBOAUTD pUMEpBI u
KOHTPIIPUMEPBI, MPOCTPAHCTBEHHOE
BOOOpaKeHHe, WHTYHIINH,
JIOTUYECKOrO MbIIUICHUs. Pa3BuBaTh
KPEaTUBHOCTD MBIIUICHUS,
UHUIIUATHBY, HaXO4HBOCTb,
AKTHBHOCTb npu peleHu
CTEPEOMETPHUYCCKHX 3a/1a4.

®DopMUpOBaTh HABBIKM CaMOaHaIH3a
¥ CAMOKOHTPOJIS.
KonrtponbHas padora.

IToBTOpeHue

AXCUOMBI
CTEpEeOMEeTpUn U  HX
CIEACTBHS.
ITapamienbHOCTb NPSAMBIX
U IIJIOCKOCTEH.
[lepieHAMKYIAPHOCTH
NPSIMBIX U INIOCKOCTEM.
IIpuzma. IIupamuna.
[Imomanes moBepxHOCTH
MIPU3MBI U TUPAMHUJIBIL.

Urorosast koHTpoJIbHAs paboTa
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