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Ilnannpyembie pe3yjbTAaThl OCBOCHUS] Y4eOHOr0 npeamera «MaTeMaTUKa



[Iporpamma no3BoJiieT JOOUBATHCA CAEAYIOIIUX PE3YyIbTaTOB OCBOEHHUSI 00pa30BaTEIbHOMN
MpOrpaMMbl OCHOBHOT'O O0IIIEro 0Opa3oBaHuUs:
JINYHOCTHBIE:

v’ epadicoanckoe u Oyx08HO-HPABCMEEHHOe BOCNUMAHUe: TOTOBHOCTH K BBITIOJHEHHUIO
00s3aHHOCTEW TpaKJaHMHA M pealli3alli €ro IMpaB, MPEACTABICHHE O MaTeMaTUYECKUX
OCHOBax (YHKUMOHUPOBAHMS PAZIUYHBIX CTPYKTYp, SBJICHUN, NPOUEAYp TIPaxIaHCKOIO
oOuiecTBa(BbIOOPHI, OMPOCHI U T.J.); TOTOBHOCTh K OOCYXKIEHHIO 3TUYECKUX MpOOseM,
CBSA3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAIBHO-3TUYECKUX MPUHIUIIOB JAESITEIIbHOCTH YUYEHOTO;

v’ nampuomuueckoe 0CNUmManue u GopmMuposanie poCCUCKol UOCHMULHOCIMU.
MPOSBIICHUE MHTEpEca K MPOILJIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHWKH, IEHHOCTHBIM
OTHOIICHUSIM K JIOCTH)KEHHMSIM POCCHUHCKMX MAaT€MaTUKOB M POCCHUHCKON MaTeMaTH4YeCKON
IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYTrUX HayKaxX U MPUKIAJAHBIX cepax;

v’ 0yxo8Hoe u Hpascmeennoe 60Cnumanue 0emetl Ha 0CHO8e POCCUTICKUX MPAOUYUOHHBIX
yeHHocmeli: TOTOBHOCTU K Pa3HOOOpPa3HON COBMECTHOM J€ATENbHOCTH IPHU BBINOJIHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3aJlay, BBIMOJIHEHUH OSKCIEPUMEHTOB, CO3JIaHUU Yy4eOHBIX
IPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IpOIIECCE€ ATOM yueOHOM
JESITENbHOCTH; TOTOBHOCTH OIIEHMBATh CBOE IMOBEICHHWE U TOCTYNKHM CBOMX TOBapHIIEH ¢
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUIN MOCTYIIKOB;

v’ npuobwenue oemeil K KyibmypHOMY HACAOUIO (SCmemuyecKoe 60CnumaHue):
CIIOCOOHOCTh K SMOIMOHAIIBHOMY U 3CTETUYECKOMY BOCHPHUITHIO MATEMATHUYECKUX OOBEKTOB,
3a/a4, PEUICHUM, pPacCyKICHHWIl; yYMEHUE BHUJIETb MATEMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

V' nonynapuzayus HayuHslx 3HaHull cpeou 0emeil (YeHHOCMU HAYYHO20 NO3HAHUA):
OpHEHTAIUs JESTEIHbHOCTA HA COBPEMEHHYIO CUCTEMY HAay4HBIX MPEJCTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS YENIOBEKa, MPUPOJABI U OOIIECTBA, IOHUMAaHUE MaTeMaTHUeCKOU
HAayKW Kak c(epbl 4YeIOBEUECKOW NeATEIBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTH JJIs
pPa3BUTHUS LUUBWIN3ALINM; OBJIAJICHUE SI3bIKOM MAaTEMATUKU M MaTEMATUYECKOW KyJbTypOU Kak
CPEACTBOM TIO3HAHWS MHpPA; OBJIAJICHUE MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIIbCKOMN
NEeATEIbHOCTH;

v’ usuueckoe socnumanue, popmuposarnue Kyibnmypol 300p06bsi U IMOYUOHATLHO20
O1a20n0.1y4Us: TOTOBHOCTD MIPUMEHSTh CBOM 3HAHMSI B MHTEPECaX CBOETO 37I0POBbS, BEJCHUE
310pOBOTO 00pa3za KU3HU; CPOPMUPOBAHHOCTh HABbIKA pediekcru, IPU3HAHUE CBOETO IpaBa
Ha OMKOKY ¥ TaKOTO K€ MpaBa JPYyroro 4eIoBeKa;

v mpydoseoe éocnumanue: yCTAHOBKA HA aKTHBHOE YYaCTHE B PEIICHUU MPAKTUYECKHUX
3aJlady  MaTeMaTH4eCKOM  HAMpaBJICEHHOCTH, OCO3HAHHE BaXHOCTH MaTEMaTUYE€CKOTO
oOpa3oBaHus Ha MPOTHKECHUH BCEH KU3HM ISl YCIEITHON MPO(eCCUOHANBHON JESITEIIbHOCTH
U pa3BUTHE HEOOXOJUMBIX YMEHUM;

v’ 9Kon02uuecKkoe socnumanue: OPUSHTAIUS Ha IPUMEHCHHE MaTeMaTHIECKUX 3HAHUMN TS
pelIeHys 3a1a4d B 00JaCTU COXPAHHOCTH OKPYXAIOLIEH Cpelbl, IUIAHUPOBAHUE MOCTYNKOB U
OLIEHKAa WX BO3MOXKHBIX TOCJEICTBUN I OKPYXKAIOIIeH Cpeiabl; OCO3HAHUE TII00aIbHOTO
XapakTepa SKOJOTUUECKUX MPOoOJIeM U MyTel UX PEelIeHUs;

MeTanpeaMeTHbIE!




v/ yMEHHE CaMOCTOSTEILHO ONPEACIIATH LENU AEATEILHOCTH M COCTABIATH ILUIAHBI
NEATENBHOCTH;, CaMOCTOSATEIIBHO OCYIIECTBIISATh, KOHTPOJHMPOBATH M  KOPPEKTUPOBATH
NEATENbHOCTD; UCMOJIb30BATh BCE BO3MOXHBIC PECYPCHI JJI51 JOCTUKEHHUS IOCTABICHHBIX LEEH
U pealn3allud IUJIAaHOB JESATEIbHOCTH; BBIOMpATh YCHEIIHbIE CTPAaTETHd B Pa3IUYHBIX
CUTYyalUSsX;

v/ yMeHH€e NpOIyKTUBHO OOINATHCSA M B3aUMOJICHCTBOBATE B IIPOIIECCE COBMECTHOM
NEATeNIbHOCTH, YUYUTHIBaTh TMO3ULUMU JPYTHMX YYACTHUKOB JEATEIbHOCTH, S(PGHEKTUBHO
paspemiatb KOHPIUKTHI;

v/ BJIaJicHUE HaBBIKAMU II03HABATEIILHOM, YUeOHO-HCCIIEA0BATENIBCKOM U IPOCKTHOM
NEATeIbHOCTH, HaBBIKAMU  pa3pelieHuss TpoOJieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEILHOMY MTOMCKY METO/I0B PEIICHUS MPAKTUUECKUX 3a/1a4, IPUMEHECHHIO Pa3IMYHbIX
METOJ0B IMO3HAHUSI;

v’ TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSTEIBHOM HH(POPMAIIMOHHO-TI03HABATEILHON
NeSATeIbHOCTH, BJIAJ€HWE HaBBIKAMH TOJY4YCHHUSI HEOOXOAUMOW HHQOpMAIMU U3 clioBapei
pa3HBIX TWUIIOB, YMEHHUE OPUEHTHPOBATHCS B PA3JIMUHBIX HCTOYHUKAX HWHOOpMAIINH,
KPUTHUYECKH OIIEHHWBATh U HWHTEPIPETHUPOBATH HHQPOPMAIUIO, MOJYyYaeMyI0 H3 Pa3JIMUHBIX
HUCTOYHHUKOB;

v/ yMEHHE UCIIOIL30BaTh CPEACTBA UH(POPMAIIMOHHLIX M KOMMYHHUKAIHOHHBIX
TEXHOJIOTHH;

v’ BlIaJieHUE S3BIKOBEIMH CPEACTBAMHU - YMEHHUE SICHO, JIOTUYHO ¥ TOYHO M3J1araTh CBOIO
TOYKY 3pEHHUsI, UCTIOJIb30BATh aJICKBaTHBIC (YCTHBIC M TUCEMEHHBIC) SI3bIKOBBIC CPEJICTBA.

IlpeamMeTHbIC:

v' (opMHUpOBaHHKE MPEIACTABICHUN 0 MATEMATHKE KaK YaCTH MUPOBOU KYJIBTYPhI U O MECTE
MaTEMaTUKU B COBPEMEHHOMN ITUBUIIU3AIINH, O CITIOCO0AX OMUCAHUS HA MATEMATUYECKOM SI3bIKE
SIBICHUW PEATBHOTO MUPA;

v' (OopMHUpOBaHHKE MPEIACTABICHUN 0 MATEMATHYECKHX MOHATUAX KaK O BaKHEHIIIHX
MaTeMaTH4YEeCKUX MOJIEIISX, MO3BOJISIIOLIMX OMUCHIBATH U U3y4aTh Pa3HbIE IPOLIECCHI U ABICHUS;
MMOHUMAaHHE BO3MOKHOCTH aKCUOMATUYECKOTO MOCTPOCHUSI MATEMATUYECKUX TEOPHIA;

v/ BIIaJIEHHE METOIaMH J0KA3aTeLCTB M aJITOPUTMOB PEIEHHS; YMEHUE UX TIPUMEHSTH,
MIPOBOJIMTH J10KA3aTENIbHBIE PACCYKICHUS B XOJI€ PEUICHUS 3a/1a4;

v/ BIIaJIEHHE CTAHIAPTHBIMH IIPHEMAMH PEIICHUS PAIIHOHATBHBIX W HPPAIIMOHAIBHBIX,
[MOKA3aTENbHBIX, CTEIICHHBIX, TPUTOHOMETPUUYECKNX YPABHEHHUW M HEPABEHCTB, UX CHUCTEM;
HCIOJIb30BAHME T'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YMCIIE JUIS IOMCKA ITyTU PELICHUS
Y WUIIOCTPALAN PEUICHUS] YPABHEHUM U HEPABEHCTB;

v' (opMHUpOBaHHKE MPEACTABICHUN 00 OCHOBHBIX IMOHATHAX, HAECIX M METOAAX
MAaTEMaTHYECKOr0 aHaJIN3a;

v’ BJIaJIcHHE OCHOBHBIMH HOHSATHSAMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX
¢urypax, mX OCHOBHBIX CBOWCTBaX; (OpMHpPOBAaHME yMEHHUS pACIO3HABATh HA UYEPTEXKAaX,
MOJICNIIX U B PEATbHOM MHpE TeoMeTpudeckrue (purypbl; MpUMEHEHHE W3YyYEHHBIX CBOWCTB
reoMeTpudeckux ¢uryp u (Gopmyn s pemieHWs TEOMETPHUYECKHX 3a1ad M 3ajad ¢
MMPAKTUYECKUM COJIEP)KAHUEM;

v’ (hopMHpOBaHHE TPEICTABICHHI O TPOIECCAX U ABICHHUSIX, HMEIOLIHX BEPOSATHOCTHBIN



XapakTep, 0O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MUPE, 00 OCHOBHBIX MOHATHUSIX
3JIEMEHTAPHOM TEOPUM BEPOSTHOCTEM; YMEHMM HAXOIWTh W OLECHUBATH BEPOATHOCTHU
HACTYIUICHUST COOBITMM B MPOCTEUIINX MPAKTUUECKUX CUTYyallUsiX ¢ OCHOBHBIC
XapaKTEPUCTUKHU CIyYaNHbIX BEJINYUH;

v’ BJIaJicHHE HABBIKAMH UCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPH PEIICHUH
3a7ay.

N3yuas yueOusbIil mpeamet «Matematuka» B 10 - 11 kaccax Ha 6a30BOM ypoOBHe,

BBINMYCKHUK HAYYHUTCH WCIOJIL30BaTh IMOJTYYEHHBIC 3HAHUS B TOBCCIHEBHOW KU3HU W
CMOXXKET 00eCIeunuTh BO3MOXKHOCTh  YCHEIIHOTO  MPOJOJDKEHUS  00pa3oBaHHs 110
CIEIUATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM MCTIOJIb30BAHHEM MATCMAaTHKH.

Boinycknuk nosiyuum 603mMoxcHOCHb HAYUUMbCA PA3BUBATNL MbLUUIEHUE, UCNONIb308AMb
NOJyYeHHble 3HAHUS 68 NOBCEOHEeGHOU JHCU3HU U 0becnedums YCneuiHoe mnpoooadlceHue
00pa308anus. N0 CHEYUANbHOCMAM, He C6A3AHHbIM C NPUKIAOHBLIM  UCHOIb308AHUEM
Mamemamuxu.

Takum oOpa3om, oOyuwarommecs, OCYIIECTBIsAOMUE oOydeHHe Ha 0a30BOM YpPOBHE,
JOJI’KHBI OCBOUTH OOIIME MAaTEMAaTHYCCKUE YMCHHSI, HEOOXOIUMBIC JIJIS )KM3HU B COBPEMECHHOM
OOIIECTBE; gMecme ¢ mem, OHU NOLYYAIOM 8O3MONCHOCMb U3YUUMb npeomem 2nyboice, ymoobvl
8 OanbHeliuleM Npu HeoOXOOUMOCMU U3YUAMb MamemMamuxy Olsl NpoghecCUOHATbHO20
npUMeHeHUs.

Ilpu wu3ydyeHHHM CJeaAYIOIIUX pa3aejoB mnpeaMera «MareMaTHKa» BBIMYCKHUK
HAYYHTCS, HOJIYYUM B803MONCHOCHIb HAYUUMbCA (8b10€TEHO KYPCUBOM)

JIeMeHTHI TEOPUH MHOKECTB H MATEMATHYECKOH JIOTHKH

— ONepUpOBATh MOHATHIMH: KOHEUHOE MHOKECTBO, DJIIEMEHT MHOXKECTBA, IIOAMHOXECTBO,
nepecedeHne M OOBEAMHEHHE MHOXECTB, YHCIIOBBIE MHOXECTBA Ha KOOPIWHATHOMN
NpSIMOKM, OTPE30K, WHTEPBAI, MOIYUHMEPBAL, NPOMEICYMOK C BbIKOIOMOU MOYKOU,
epaguueckoe npedcmasienue MHOMICeCms Ha KOOPOUHAMHOU NIOCKOCMU,

— ONepUpOBaTh TIOHSATUSMHU: YTBEPXKICHUE, OTPHUIIAHHE YTBEPXKICHUS, WCTHHHBIC H
JIOXKHBIC YTBEPKICHMSI, TIPUYMHA, CIICJCTBUAEC, YACTHBIN CIlydail OOIIEro yTBEpKICHHUS,
KOHTPITPUMED;

— HaxOJUTh MepeceueHrne U 00bEIMHCHHUE IBYX MHOXKECTB, MIPEICTABICHHBIX rpaduuecKu
Ha YUCIIOBOU MPSIMOU U HA KOOPOUHAMHOU NIOCKOCIU,

— CTpPOUTh Ha YHCIOBOW TPSMOH ITOJMHOXECTBO YHCIOBOIO MHOXKECTBA, 3aJIaHHOC
MPOCTEUIITUMU yCIIOBUSMH;

— paclo3HaBaTh JIOKHBIC YTBEPXKIACHHS, OIMMOKH B PACCYKICHUSX, B TOM YHCIE C
MCITOJIb30BaHUEM KOHTPIPUMEPOB;

— WCTOJh30BaTh YHUCJIOBBIE MHOXXECTBA Ha KOOPAMHATHOW TMIPSAMOM HJisi OMHCAHUS
pEaNbHBIX MPOIECCOB U SIBICHUM;

— TPOBOJUTH JIOTUUECKHUE PACCYKICHUS B CUTYaIMX TTOBCETHEBHOM JKU3HMU;

— npogepsamv NPUHAOTIEHCHOCTND INEMEHMA MHONCECMEBY,

— nposooumv  00KA3amenbHble  paccylcoeHusi Ons  0DOCHOBAHUS — UCMUHHOCHU
YmMeepAHcOeHULl.

—  UCNOIb308aMb YUCTOBbIE MHOMCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCU OJIs1 ONUCAHUSL PEATIbHBIX NPOYECCO8 U AGNIeHUL,



npPOBOOUMb OO0KA3AMENbHbIE PACCYHCOCHUS 8 CUMYAYUAX NOBCEOHEBHOU IHCUHU, NpPU
peuieHuu 3a0ay u3 opy2ux npeomemos.

Yucaa 1 BeIpaKeHU

omnepupoBaTh Ha 0A30BOM YPOBHE (c80000HO Onepuposams) MOHATUSIMU: LIEJI0€ YUCIIO,
JEIUMOCTh 4HuCell, OOBIKHOBEHHasl APOOb, JecsATUYHas APOoOb, pallMOHAIbHOE YHCIIO,
MPUOIMKEHHOE 3HAYCHUE YHUCIIa, 9acTh, JOJSA, OTHOIIECHWE, MPOICHT, TMOBBIIICHUE U
MTOHKCHHUE HA 33/ TAaHHOE YKCIIO TIPOIEHTOB, MacIITao;

NpUBOOUMb NPUMEPBL YUCEN C 3A0AHHBIMU CBOUCNEAMU OeNUMOCMU,

OIepupoOBaTh Ha 0A30BOM YPOBHE MOHATHSMH: JJOTapU(PM YKCIIa, TPUTOHOMETPHYECKAs
OKPYXXHOCTh, TpaJayCHass Mepa yria, BeJIWYMHA YyIJa, 3aJaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKONH OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC W KOTAHIEHC YTJIOB,
UMEIOIIUX MPOU3BOJIBHYIO BETUIHHY, YUCAA € UTT |

BBITIOJTHATE apU(PMETHUSCKUEC JEHCTBUS C IEIBIMHU M PAllMOHAIBHBIMU YUCIIAMH,
BBITIOJTHATH HECJIOXKHBIC MPEOOPA30BaHUS YUCITIOBBIX BRIPAKCHUH, COACPIKAIIUX CTETICHU
guces, MO0 KOPHU U3 YKCell, TU00 JioraprudMbl YUCET;

CpPaBHHUBAThH PAIIMOHATILHBIC YHCIIa MEXIY COOOM;

OIICHMBATh U CPABHUBATH C PAIMOHAIHBIMHY YHCIaMHU 3HAYCHUS [IEJIbIX CTCTICHEH Yuce,
KOPHEH HaTypaJIbHOW CTEIICHU U3 YUCEII, JOTapru(pMOB YHCEII B MPOCTHIX CIyYasiX;
N300pakaTh TOUKAMH HA YMCJIOBOM MPSAMOM IIeNIbIe U PAIllMOHAIBLHBIC YUCIIA;
M300pakaTh TOUKAMH HA YHUCIOBOM MPSMOU IIEIbIe CTEIIEHN YKMCEI, KOPHU HATyPaIbHOU
CTCTICHHU M3 YKCEII, JJOrapr(pMBbI UUCET B IPOCTHIX CITyYasx;

BBITIOJTHSITH HECJIOKHBIC TTPE0Opa30BaHUsl MEJIBIX U JIPOOHO-pAllMOHATBHBIX OYKBEHHBIX
BBIPAKEHUM;

BBIPQKATh B MIPOCTEHIIINX CIIydasX U3 PaBEHCTBA OJHY MEPEMEHHYIO Uepe3 JIPyTHE;
BBIYHCIISITh B TPOCTHIX CIydasX 3HAYCHUS YHUCIOBBIX W OYKBEHHBIX BBIPAKCHH,
OCYILIECTBIISISI HEOOXOIMMBIE TTOACTAHOBKH M TIPeoOpa3oBaHus;

n300pakaTh CXEMaTUUECKHU yToJl, BEJITMYMHA KOTOPOTO BhIpakeHa B Ipaaycax;
OIICHUBATh 3HAKU CUHYCA, KOCUHYCA, TAHT€HCA, KOTAaHT€HCa KOHKPETHBIX YIJIOB;
BBITIOJTHSITH BBIYUCIICHUS TIPH PEIICHUH 32729 MPAKTHICCKOT0 XapaKTepa;

BBITIOJIHSITh TIPAKTHUYECKHUE pacueThl C HCIOJB30BAHHEM TIPH HEOOXOIUMOCTH
CIIPaBOYHBIX MATEPUAJIOB U BBIUUCIUTEIBHBIX YCTPOUCTB;

COOTHOCHUTDH peajibHbIC BEIMUUHBI, XapaKTEPHUCTUKH 0OBEKTOB OKPYKAIOIIETO MUPA C UX
KOHKPETHBIMH YHCJIIOBBIMH 3HAYCHHUSIMU;

HCIIOIb30BaTh METOJbl OKPYTJICHHs, NIPUONMKCHUS W TPUKUJIKA TPH PEHICHUH
MPaKTHYECKUX 3aJ1a4 ITOBCECTHEBHOM KU3HH;

BLINOIHAMb apumemuyeckue O0eucmeus, codemas YCmHvle U NUCbMEHHble NPUembl,
NpUMEHsIsl NPU He0OX0OUMOCIU BLIYUCTIUMETbHbIE YCIMPOUCMBA,

HAxXo0umv 3HAYEHUsl KOPHS HAMYPAIbHOU CWENneHU, CmeneHu ¢ pPAayuoHaAIbHbIM
noxkazamenem, J102apu@ma, UCNOAL3YSL NPU  HEOOXOOUMOCMU  BbIYUCIUMENbHBLE
ycmpoucmea,

NOIL308AMbCSL OYEHKOU U NPUKUOKOL NPU NPAKMUYECKUX PACUemax,

nposoOUMb NO U3BECMHLIM (opMmynam U npasuiam npeoopazosanus OYKEeHHbIX
BLIPAICEHUT, BKAIOUAIOWUX CMENeHU, KOPHU, 102apumvl u MmMpucoHoMempuyecxue

dyuxkyuu;



HAXo0umv 3HAYEHUs YUCTIOB8bIX U OYKBEHHIX 8bIPANCEHUL, OCYWECmEss HeodXo0uMble
NOOCMAHOBKU U NPe0OPA308aAHUL;

uzobpasicams cxemamuiecku y2oll, 8eIUdUHA KOMOPO20 BblpadiCeHd 8 2paodycax uiu

paouanax,

UCNONB306AMb NPU  peleHUul 3a0ay MmabauyHvle 3HAYEHUs MPULOHOMEMPUUEeCKUX
@yHKYULl Yenos;

BbINOJHAMb NEPEBOO BENUUUHBL Y2ld U3 PAOUAHHOU MepPbl 8 2PAOYCHYIO U 0OPAMHO,
BbINOIHAMb OClCMBUSL C YUCTOBLIMU OAHHBIMU NPU peuleHuu 3a0ay NPakmuiecKkoeo
xapakmepa u 3a0ay U3 pa3iuyHuIX obracmetl 3HAHUU, UCNOIb3YS NPU HEOOXO0OUMOCMU
CHPABOYHBIE MAMEPUAIbL U BbIYUCTUMENbHBLE YCIPOUCMEA;

OYEeHUBAMb, CPABHUBAMb U UCTIOIb308AMb NPU PEUleHUU NPAKMUYECKUX 3a0aY YUCIO08ble
3HAYEHUs. PeanbHbIX BelUYUH, KOHKPEemHble UYUCN08ble XAPAKMEPUCMUKU 00beKmos
OKpYIHCcarowe20 Mupa.

YpaBHeHUA U HEPABEHCTBA

peuiaTb JIMHCHHEBIC U KBaJApPaTHBIC YPAaBHCHUS U HCPABCHCTBA,

peluarth MoKasaTelbHble YpaBHEHMs, BUaa a”**® =d (rme d MOKHO MPEICTAaBUTh B BUJIE

CTEIICHU C OCHOBaHUEM a) u IpocTeime HEPaBEHCTBA BUJIA
a¥<d, a*>d, a*<d, a*>d (rme d MOXHO mpeACTaBUTh B BHUJE CTEIEHH C
OCHOBaHHEM A );

pewraTs orapupMuuecKre ypaBHeHus Bua log, (b +C)=d i mpocTeiiiie HepaBeHCTBa

Buaa log, (bx+c)<d, logs(bx+c)>d, log, (bx+c)<d, log,(bx+c)>d;

NPUBOJIUTH HECKOJIBKO TPUMEPOB KOPHEW MPOCTEHIIEro TPUTOHOMETPUYECKOTO
ypaBHEHHs BHAA: Sinx=a, COSx=a, tgx=a, ctgx=a, Tae a - TaOJIMYHOE 3HAYCHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUUYECKON (DYHKIINH;

COCTaBIIATh U pellaTh YpaBHEHHS M CUCTEMbl YPaBHEHUW MpPU PEIICHUH HECIOXKHBIX
NPAKTUYECKUX (CIOKETHBIX) 3a/1a4;

pewams  payuoOHaNbHble, NOKA3AMENbHble U Jo2apumuiecKue YpasHeHus U
HepageHcmea, npocmetiiue UPPAYUOHATIbHbIE U MPUSOHOMEMPUYecKue YpasHeHUsl,
HepageHCcmea U Ux cUCmembl,

UCNOAB308AMb MEeMOOblL peuleHus ypasHeHUll: npusederue K eudy "npousseoernue pasHo
Hyaro" unu "vacmuoe pasno Hyno", 3amena nepemenHbIx;

UCNONIL308AMb MEMOO UHMEPBAIO8 OJisl peUleHUsl HEPABEHCNE,

UCNONBL308aMb  2paghuyeckutl. mMemoo O/ NPUOTUINCEHHO20 peuleHUs YPABHEHULl U
HepaseHCcmas,

uzobpasxcamsv HA  MPUSOHOMEMPUUECKOU  OKPYICHOCIU — MHONCECME0  peuleHull
npOCMetuux mpueoHOMempuiecKux ypasHeHull U HepaseHCcmae,

8bLINOIHAMb OMOOP KOPHEU YPAGHEeHUN UNU PeuleHUll HEPAGeHCME8 6 COOMEEemCcmeuu ¢
OONOJIHUMENILHLIMU YCI0BUAMU U O2PAHUYEHUSMU,

coCmasnsamy U peuams YpagHeHUsl, CUCTNEMbl YPAGHEHUU U HEPABEHCEA NPU peueHuu
3a0ay Opy2ux y4eOHbIX nPeomMemos,

UCNONIb306AMb  YPABHEHUs U HEPABEHCmMEa OJis NOCMPOEHUs U UCCIe008aAHUs
npoOCMetuux MamemMamuideckux Mooeael peanbHblX CUmyayul uiu NPUKIAOHbIX 3A0a4,



YyMemb UHMEPNPemupo8ams NOJYUEHHbIN NPU peueHUul YPasHeHUs, Hepagencmea uiu
cucmemMbvl pe3yibmam, OYeHUBaAmy e20 NPasoonooobue 8 KoHmeKcme 3a0aHHOU PealbHOl
cumyayuu uiu NPukiaoHou 3a0adu

DyHKUUH

omnepupoBath Ha 0a30BOM YpOBHE MOHSITUSMH: 3aBUCUMOCTb BEJIMYUH, (PYHKIIHUS,
apryMeHT U 3HayeHue (QYHKIUH, 00JIaCTh OINpEAENICHUS M MHOXXECTBO 3HAYEHUU
¢yHkuuu, rpaduk 3aBUCUMOCTH, rpaduK (QYHKIUH, HYJIW (QYHKIUH, TPOMEXKYTKU
3HAKOMOCTOSHCTBA, BO3pacTaHUE Ha YHCIOBOM IMPOMEXYTKE, yObIBAaHHWE Ha YMCIOBOM
MPOMEXKYTKE, HauOoNblllee W HauMEHblllee 3HadeHHWe (YHKIMM HA YHUCIOBOM
MIPOMEKYTKE, IepruogndecKas PyHKIUs, IEPUO, YemHasl U HeuemHuas (pyHKYuu;
onepupoBaTh ~Ha  0a30BOM  ypOBHE  TMOHATUSAMU: T@psMags U oOparHas
IPOMOPLHUOHATIBHOCTh JIMHEWHAsA, KBajJpaTUyHas, Jorapupmuueckas u moxaszareiabHas
GyHKIMH, TPUTOHOMETPUYECKHUE (PYyHKIINH;

pacrio3HaBaTh  rpadukd  2JIeMEHTapHbIX  QYHKIMU: T[OpsMOW W OOpaTHOMU
IPOMOPLUHUOHATBHOCTH, TUHEHHOM, KBaJPATUUHOM, JIOTapu(PMHUUECKON 1 MOKa3aTeIbHOU
byHKIMN, TPUTOHOMETPUYECKUX (DYHKITHIA;

COOTHOCUTHh  TrpadUMKd  DJIEMEHTapHBIX  (QYHKIMHA: mOpsMod W oOpaTHOM
IPOTIOPIIMOHATILHOCTH, TMHEHHON, KBAAPATUIHOM, JIOTapuMHUIECKON U TTOKa3aTeIbHON
byHKIHN, TPUroHOMETpUYECKUX (PYHKIIUNA ¢ popMyTiaMH, KOTOPBIMU OHH 3aJ1aHbI;
HAXOJIUTh 1O TpaduKy MPUOIMIKEHHO 3HAYCHUS (DYHKITUHU B 3aJJaHHBIX TOYKAX;
onpeneNsaTh Mo rpaduky CBOMCTBA (PYHKIUHU (HYJIH, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKH MOHOTOHHOCTH, HAUOOJIBIIINE U HAUMEHBIITNE 3HAYEHUS U T.11.);

CTpOUTH ACKU3 Tpaduka QyHKIMH, YIOBIETBOPSIONICH MPUBEIEHHOMY HAaOOpY YCIOBUI
(mpomMexXyTKH BoO3pacTaHusl/yObIBaHUA, 3HaUY€HUE (DYHKIMHU B 3aJaHHOW TOYKE, TOUKHU
OKCTPEMYMOB, ACUMNIMOMbL, HYAU PYHKYUU U M.0.);

OTpEeNeNATh 1Mo rpaduKaM U UCNOAb308aMb O/ PeuleHUs. NPUKIAOHbIX 3a0ay CBOMCTBA
peaNbHBIX TPOLIECCOB M 3aBUCHUMOCTEW (HauOoNbIIMe W HAUMEHBIIUE 3HAYCHWS,
IPOMEXYTKHU BO3PACTAHMS U YOBIBAHUS, MPOMEKYTKH 3HAKOMIOCTOSHCTBA. ACUMNIMOMbL,
nepuoo u m.n.);

WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKON CUTYallNU;
onpeoenams 3HayeHue QYHKYuUU Nno 3HAYEHUID apeyMeHma Npu pa3iudHblX cnocooax
3a0aHUsl PYHKYUU,

cmpoums 2papuru U3y4eHHbIX QYHKYUL,

onucwieams no 2paguxy u 8 NPOCMeUwUx cayyasax no hopmyie nogedenue u ceoLucmeaa
@YHKYULL, HAXO00UMb NO 2paQuKy QyHKYUU HauboIbUIUE U HAUMEHbUIUE 3HAYEHUSL,
peulams ypasHenusl, npocmeliuue Cucmemsl YypasHeHull, UCNOIb3Ys C8OLUCmEa QyHKyul
U ux epaguxos;

onpeoenams no epaguxkam npocmeniuiue XapaKmepucmuku nepuoouecKux npoyeccos 8
ouono2UL, SKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op. (AMNAUmMyoa, nepuoou m.n.).

JIeMEeHTbI MATEMATHYECKOI0 aHAJIN3a

ormepupoBaTh Ha 0a30BOM YPOBHE TMOHSATHUSAMH: TPOU3BOJAHAS (PYHKIIMM B TOYKE,
KacarenpHas K rpaduKy QyHKIIUH, TPOU3BOAHAS (HYHKIIUM;

OTIpEJICISITh 3HAYCHHUE TPOU3BOAHON (DYHKIIMH B TOUKE 11O N300PaKEHUIO KacaTeIbHON K
rpaduKy, IPOBEJECHHON B 3TOM TOUKE;



periaTh HECJIOKHBIE 3aJa4d  Ha TPUMCHEHHE CBSI3M MEXKIY MPOMEKYTKaMU
MOHOTOHHOCTH M TOYKaMH dKCTpeMyMa (DYHKIHMH, C OTHOW CTOPOHBI, U MTPOMEKYTKAMU
3HAKOMOCTOSHCTBA U HYJIIMH MPOU3BOJHOM 3TOM (DYHKLHHU - C APYTOM.

MOJIB3YSCh TpaduKaMH, CpPaBHUBATH CKOPOCTH BoO3pacTaHus (poOCTa, TMOBBIIICHHUS,
YBEIIWYEHUS U T.I1.) UJIM CKOPOCTH yObIBaHUS (TafCHUsI, CHIXKEHUS, YMEHBIIICHUS U T.I1.)
BEJIMYMH B PEeAJTbHBIX MPOIIECccax;

COOTHOCHTHh T'paUKH pPEATbHBIX IPOIECCOB M 3aBUCUMOCTEH C WX OIHUCAHUSIMH,
BKJIFOYAIOIIMMH XapaKTEPUCTUKH CKOPOCTH H3MEHEHUs (OBICTPBIA pOCT, TUIABHOE
MMOHUKEHHUE U T.I1.);

WCITIOJIB30BaTh TpauKN peanbHBIX MPOIECCOB JJIs PENICHUS HECIOKHBIX MPUKIIATHBIX
3a/1a4, B TOM YHMCJIe Onpeaeisis o rpaduKy CKOpoCTh X0ja Ipoliecca;

BLIYUCTAND NPOU3BOOHYI0 OOHOUNIEHA, MHO20YIeHd, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
CYMMbL PYHKYULL,

BLIYUCTAMb NPOUIBOOHBIE IIEMEHMAPHLIX QYHKYUU U UX KOMOUHAYUL, UCNOTb3YS
CNpABOYHblE MAEPUATILL;

uccnedogams 6 NPOCMeUuwUx Ccayuasx @YHKYuu Ha MOHOMOHHOCMb, HAXOOUMb
Haubonbwue U HauMeHbluiue 3HAYeHUs @QYHKYULl, CMpoums cpaguKu MHO2OYNEHO8 U
NPOCMetUUX payuoHAIbHbIX QYHKYUL C UCNONL308AHUEM ANNapama MamemamuiecKkozo
aHanu3a,

pewiamsb NpuKIaoHvle 3a0ayu u3 Ouoiocuu, QU3UKU, XUMUU, IKOHOMUKU U OpYeUX
npeomemos, CesA3aHHble C UCCAe008AHUEM XAPAKMEPUCMUK DealbHblX NpOoYecCcos,
HaxoocoeHueM HauboIbWUX U HAUMEHbUUX 3HAYEHUL, CKOPOCIU U YCKOPEHUSL U M. 1.,
UHMePNpemuposams NOJy4eHHble pe3yabmamol.

CraTucTuKa U TeOpHUsi BEPOSITHOCTEN, JJOTHKA M KOMOMHATOPHUKA

OTIepUpOBaTh Ha 0A30BOM YypPOBHE OCHOBHBIMH OIMCATEIBbHBIMU XapaKTePHUCTHKAMHU
YUCJIOBOTO Habopa: cpeaHee apudpMeTnyeckoe, MearuaHa, HauboJbllee ¥ HauMEHbIIIEe
3HAYCHUS;

omnepupoBaTh Ha 0a30BOM YpOBHE IMOHATHSMH: YacTOTa W BEPOATHOCTh COOBITHS,
CITy4aliHbIN BBIOOD, OTBITHI C PABHOBO3MOKHBIMHU JIEMEHTAPHBIMU COOBITHSIMU,
BBIYHCIISITE BEPOSTHOCTH COOBITHI Ha OCHOBE IOJCYETA YHUCIIa HCXOOB;

OIICHUBATh U CPABHUBATH B IMPOCTHIX CIIyUYasX BEPOSTHOCTH COOBITHI B peabHOMN KU3HU,
YUTaTh, COMOCTABIIATh, CPABHUBATh, HHTEPIIPETUPOBATh B MPOCTHIX CIy4asx peanbHBIC
JaHHBIE, IPEACTABICHHBIC B BUJIC TaOJUII, TUarpamMm, rpaduKoB;

umMemsv npeocmasienue 0 OUCKPEMHbIX U HEeNPepbléHbIX CAYYAUHLIX BeIUYUHAX U
pacnpeoenenusix, 0 He3a8UCUMOCTU CAVYAUHBIX GeTUYUH,

uMems npeocmasieHue 0 MAMemMamuyeckom ONCUOAHUU U OUCNEePCUU CAYHAUHBIX
BENUYUH,

umems npeocmasieHue O HOPMAIbHOM pPACHpeOesieHuUU U HpumMepax HOPMAIbHO
PAcnpeoenenHblX CIyYatHblX 6eIUYUH,

NOHUMAMb  CYMb 3AKOHA OONbWUX YUCel U BbIOOPOUHO20 Memoodd UMepeHUs
8eposmHocmel,

umems npeocmasienue 00 YCIOBHOU GEPOAMHOCMU U O HNOJHOU 6epPOSMHOCTU,
NPUMEHAMb UX 8 peueHUU 3a0ay;



uUMems npedcmasieHue 0 8adCHbIX YACMHBIX UOAX PACHPeOeNeHUll U NPUMEHAMb UX 8
peuieHuu 3a0ay;

uMemsb npedcmasieHue 0 KOppeasyuu CIy4aiunblx 6elUdUH, O TUHEUHOU pecpeccull,
BLIYUCTIAMb UTU OYEHUBAMb BEPOIMHOCMU COOBIMULL 8 PEATbHOL HCUZHU,

8b1OUPaAMb NOOX00AUJUE MEMOObL NPEOCMABIeHUsL U 00PabOMKU OAHHBIX,

YMemb peuams HeclOdCHble 3a0auu HA NpuMeHeHue 3aKOHA OOnbUUX yucen 6
CoOYUoN02UL, CMPAXOBAHUU, 30PABOOXPAHEHUL, 0OecnedeHUU Oe30NaACHOCMU HACEeHUs. 8
Ype38bILAUHBIX CUMYAYUSX.

TekcToBbBIE 3a1aUH

pelaTh HECIOXHBIC TEKCTOBBIC 3a/Jaud pasHBIX THUIOB (8 mom uucie 3adaqu
NOBLIUEHHOL MPYOHOCMU),

aHAIM3UPOBATh YCIIOBHE 3aJla4yd, MPH HEOOXOJMMOCTH CTPOUTH I €€ pelICHUs
MaTEMaTUYCCKYIO MOJICIIb;

NIOHMMATh U UCIIOIH30BATh JIJISl PEIICHUS 3a/1a4i HH(POPMAIIUIO, MPEICTAaBICHHYIO B BU/IC
TEKCTOBOHM M CUMBOJIBHOM 3aIMCH, CXEM, TaOJIHII, TUarpaMm, rpauKkoB, pUCYHKOB;
JEHCTBOBATH TI0 AJITOPUTMY, COCPKAIEMYCs B YCIIOBUH 33]1a4H;

MCII0JIb30BaTh JIOTHUECKHUE PACCYKICHHSI MIPU PCIICHUH 3a/1a4H;

paboTaTh ¢ HM30BITOYHBIMU YCIIOBHMSIMH, BbIOMpas W3 BCced HHQPOpPMAIUU, JaHHBIC,
HEOOXO0IUMBIC JJIS PEIICHUS 3a]a4H,

OCYIICCTBIISITh HECJIOXKHBIM TIepe0Op BO3MOXKHBIX PCIICHWM, BBIOUpAas W3 HHX
ONTUMAJIBHOE TI0 KPUTEPHUSM, C(POPMYIMPOBAHHBIM B YCIIOBHH;

aHAJM3UPOBATh U WHTEPIPETUPOBATH IOJYUYCHHBIE PEIICHUS B KOHTEKCTE YCIOBHUS
3a/1a4M, BIOUpATh PEIICHUs, HE MPOTUBOPEYAIINE KOHTEKCTY;

peraTh 3a/1a4i Ha pacueT CTOUMOCTH MOKYTIOK, YCITYT, MOE30K U T.II.;

peraTh HECJIOXKHBIE 3aJ]ayH, CBSI3aHHBIC C JIOJEBBIM y4acTHEM BO BiaJeHUU (HUPMOH,
IpEeANPUATHEM, HEJIBHKHMOCTBIO;

pemaTh 3aa4M Ha MPOCThIC MPOIEHTHI (CHCTEMbI CKUIOK, KOMUCCHUH) U Ha BHIYMCIICHUE
CJIO’KHBIX TIPOLICHTOB B Pa3JIMYHBIX CXeMaX BKJIAJ0B, KPEJIUTOB U UITOTEK;

pemaTh MpakTUYECKHUe 3a7a4u, TPEOYIOIHe UCIIOIH30BaHM OTPUIIATEIBHBIX YHCell: Ha
oTpeieNICHHE TeMIIEPaTyPhl, Ha ONIPEACIICHHIE MOJ0KEHHUS Ha BpEMEHHOW OCH (710 HaIlIeH
9pBI M TIOCIIC), HAa JBM)KCHHUE JICHEXKHBIX CPENCTB (IMPUXO0//pacxoji), Ha OIpeecHUe
ITyOHHBI/BBICOTHI | T.11.;

HCIIOJIb30BaTh MOHATHE MaciiTaba JJjisd HaXOXKACHUS PAacCTOSHUN W JUIMH Ha KapTax,
IJIaHaX MECTHOCTH, IVIAHAX TTOMEIIECHUHN, BEIKPOHKAX, IPH pab0Te HA KOMIIBIOTEPE U T.I1.
peraTh HECIOKHBIE MPAKTUYSCKHUE 3aa49H, BOSHUKAIOIINE B CUTYalUsIX ITOBCETHEBHOM
KU3HH;

8bLOUPAMb  ONMUMANBHBIL  MemoO peuwleHus 3a0adu, paccmMampusds pasiuyHble
Memoowl;

CMpOUmMs MOOEb peulerusl 3a0ayu, NPO8OOUNb O0KA3AMENIbHBIE PACCYHCOCHUS,
pewamsv 3a0auu, mpeoyrwue nepebopa 6apuaHmos, NpPoepKu YCI08Ull, 6blOopa
ONMUMATILHO20 Pe3yibmama,

nepesooums npu peueruu 3a0a4u UHGoOpMayuio u3 00HOU Gopmvl 8 Opy2yio, UCNOIb3Y5L
npu HeoOXOOUMOCMU CXeMbl, MabaUYbL, epaguxu, Ouazpammol;

pewams npakmudeckue 3a0aqu u 3a0ayu u3 opy2ux npeomemos.



I'eomerpusn

omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMH: TOYKa, TMpsMas, IJIOCKOCTh B
MIPOCTPAHCTBE, NaPAJJIEIBHOCTh U NEPIEHANKYIAPHOCTh NPSAMBIX U MIIOCKOCTEH;
pacmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (TPU3Ma, MUPaAMHUIA, MPSIMOYTOIBHBIN
napasuiesienunes, Kyo);

n300paxkatb M3y4aemble (QUTypbl OT PyKH M C MPUMEHEHHEM MPOCTBIX UYEPTEHKHBIX
WHCTPYMEHTOB;

Jenath (BHIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYpP: BH]
CBEpXY, COOKY, CHU3Y, CIpPOUms ce4eHusi MHO202pAHHUKOS;

U3BIIEKaTh HMHPOPMAIIMIO O TPOCTPAHCTBEHHBIX TIEOMETPUYECKHX  (UTYpaXx,
NPEJICTABIICHHYIO HA YepTexaxX U PUCYHKaX;

npuMeHsATh Teopemy Iludaropa mnpu BEIYHUCICHHH 3JIEMEHTOB CTEPEOMETPHUYECKUX
buryp;

pacno3HaBaTh OCHOBHBIC BHJIbI TeJl BpalleHus (KOHyc, UMIUHAP, chepa u map);
HaXOJWTh OOBEMBI M TUIOIIATU MOBEPXHOCTEH MPOCTEHITNX MHOTOTPAHHHKOB W Tl
BpalieHus (eeomempuyeckux mej) ¢ ipuMeHeHueM GhopMYyII;

COOTHOCUTh aOCTPaKTHBIE TE€OMETPHUYECKHE TIOHATHA U (aKThl C pEaTbHBIMH
KU3HECHHBIMU OOBEKTAMH M CUTYAIIUSMU;

UCTIOJh30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPUYECCKUX GUTYP I pPEUICHHUS
TUTIOBBIX 33J1a4 MPAKTUYECKOTO COJIEPKAHUS U 3a0ay U3 Opyeux obracmeti 3HAHUL;
COOTHOCHTH IIIOIIA/IA MOBEPXHOCTEN TN OAMHAKOBOM (POPMBI pa3IMUHOTO pa3Mepa;
COOTHOCHUTH 0OBEMBI COCYJIOB OJIMHAKOBOM (hOPMBI Pa3IMdYHOIO pa3Mepa;

OlICHMBaTh (OpMYy MpPaBUILHOTO MHOTOTpaHHUKA TIOCNE CIHIOB, CpPE30B U T.IL
(ompeenaTh KOJIUYECTBO BEPIIUH, pedep U rpaHeil MoJyUYeHHbIX MHOTOTPAaHHUKOB);
NpUMEHSIMb O peuleHus 3a0ay eeomempudecKkue Gaxkmol, eciu YCi08us NpUMeHeHUs
3a0aHbl 8 A6HOU popme,

pewams  3a0ayu HA HAXONHCOEHUEe 2eOMempUdecKux GeludyuH no oopazyam uiu
aneopummam;

U3671eKamsb, UHMEPNPEemupo8ams U npeoopa306vleamsv UHDOPMAYUIO O 2e0MeMPUYECKUX
Queypax, npedcmagienHyI0 Ha Yepmertcax,

NpUMEHSMb  2eoMmempuyeckue @akmel 011 pewleHus 3aday, 8 MOM  UHUCle
npeononazaruux HeCKOIbKo uazo8 peueHus,

ONUCHIBAMb B3AUMHOE PACNOIONCEHUE NPAMBIX U NIOCKOCHeEl 8 NPOCMPAHCIEe,
Gopmyruposams c8olicmea u NPUSHAKU uayp;

00KA3bl8AMb 2e0MEMPUUECKUE YIMBEPHCOCHUSL,

gnadems CMAHOAPMHOU Kiaccugurayuel NpoCMpaHCmMeeHHbIX Gueyp (nupamuosl,
npusMsl, napaienenuneonl);

BLIYUCTAMb PACCMOAHUSA U Y2Ibl 8 NPOCMPAHCMEE;

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

ONepHpOBaTH HA OA30BOM YPOBHE MOHSATUEM JIEKAPTOBBI KOOPJUHATHI B POCTPAHCTBE;
HaxOJUTh KOOPJIMHATHI BEPIIMH KyOa U MPsIMOYTOJILHOTO Napaliesienuneaa;
onepuposamv NOHAMUAMU 0eKAPMOB8bl KOOPOUHAMbL 8 NPOCMPAHCMEE, EKMOP, MOOYJb
8eKMopa, pPAGeHCMBO BEKMOPO8, KOOPOUHAMbBI BEKMOPA, Y201 MedcOy GeKmopamu,
CKasIpHOE NpousgedeHue 8eKmopos, KOLIUHeaApHble 6eKMOpbl,
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— HaAxoOumv paccmosiHue mexcoy 08YMsl MOUYKAMU, CYMMY 6EKMOPO8 U NpouzeedeHue
8EKMOpA HA YUCTIO, V20Tl MeXHcOy 8eKMOPAMU, CKATAPHOEe NpoussedeHue, packiaovléams
8EKMOp NO 08YM HEKOJIUHEAPHbIM 8EKMOPAM,

— 3a0aeamv NIOCKOCMb YPAGHEHUEM 8 0eKaApMOoBol cucmeme KoOOpoOuHam;

— pewiamdb npocmetiuiue 3a0ayu 66e0eHUueM 8eKmMopHO20 DA3UCA.

Hcropus maTeMaTuKu

— OIMCHIBATh OTIEJIbHBIC BBIJAIOIIMECS PE3YJbTAThI, IOJYYCHHBIE B XOJ€ Pa3BUTHUS
MaTEMaTHUKN KaK HAYKH;

— 3HATh IIPUMEPHI MATEMATUYECKUX OTKPBITUM M UX aBTOPOB B CBSA3U C OTEUECTBEHHOU U
BCEMUPHOU UCTOPUEH;

— TIIOHMMATh POJIb MAaTEMATUKH B pa3Butuu Poccuuy;

— npeocmasnamsv 6KIA0 8bIOAIOWUXCS MAMEMAMUKO8 8 PA38UmMue Mamemamurky U UHbIX
HAay4Hwvlx obaacmeil.

MeToabl MaTEeMaTHKHU

— TNPUMEHATH U3BECTHBIE METOABI IIPU PELUIEHUU CTAHAAPTHBIX MATEMAaTUYECKUX 3a]1a4;

— 3aMeyaTb M XapaKTepU30BaTh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B OKpPYKaroUIEH
JNEVUCTBUTEIIBHOCTH;

— TMPUBOJUTH NPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, B TOM YHCIE
XapaKTePU3YIOIINX KPacOTy U COBEPUICHCTBO OKPYKAKOUIET0 MHUpPA U MPOU3BEICHUMN
HCKYCCTBA;

— UCNOb308aMb OCHOBHbIE Memoobl 00KA3amMeNbCmed, npogooums 00KA3amenbCmeo U
8bINOIHAMb ONPOGEPIHCEHUE,

— npuMeHAmb npocmetiuiue npoepamMmublie cpeocmsed U INeKmpOHHO-KOMMYHUKAYUOHHbLE
cucmembvl npu peueHuu Mamemamuyeckux 3a0ay.

Conep:xkanne yueOHOro npeamera «Maremartuka

AJire0pa u Ha4YaIa MaTeMaTHYeCKOr0 aHAJIN3a
10 kaacc

JercTBuTesibHbIe 4Yucaa. Llenple W panuoHaIbHbIE 4Yucia. JleWCTBUTEIBHBIE YHCIA.
beckoneuno  yObIBaromasreoMeTpuyeckas — mporpeccus.  ApudmeTHueckuii  KOpEHb
HaTypaJibHOU cTeneHn. CTeneHb ¢ pallMoHaNIbHBIM U J€HCTBUTEIbHBIM MTOKa3aTeneM. Pemenue
3a7a4.

Crenennas pynkuus. Crenennas GyHkuus, e€ cBoiicTBa u rpaduk. BzaumHo oOparHbie
byHkuuu. PaBHOCWIIBHBIE ypaBHEHHS U HepaBeHCTBA. lppanumoHalbHBIE YpaBHEHUS.
HppauronanbHble HEPABEHCTBA.

Iloka3zareabHasn d¢yukuus. IlokazarenvHas ¢yHKua, e€ cBoiicTBa W Tpaduk.
Iloka3arenbHble ypaBHeHus. llokazatenbHbie HepaBeHCTBa. (CHUCTEMBI MOKa3aTEIbHBIX
YPAaBHEHUW U HEPABEHCTB.

Jlorapupmuyeckasi pynkmusi. Jlorapupmer. CpoiictBa morapudmoB. JlecsTuuHble H
HaTypaiabHbie Jorapudmel. Jlorapudmudeckas ¢Gynkmms, e€ cBolictBa u  rpaduk.
Jlorapudmudeckue ypaBaHeHus. Jlorapudpmudeckue HepaBeHCTRA.

Tpuronomerpudeckue popmy.nbl. Paquannas mepa yria. [IoBopoT Touku BOKpyT Hayaia
koopauHat. OmnpeneneHue CHHyca, KOCHHYCa M TaHT€HCa yIyia. 3HAaKW CUHYCa, KOCUHYCa H
TaHT€HCa. 3aBUCUMOCTh MEXIY CHHYCOM, KOCUHYCOM M TaHT€HCOM OJHOI'0 M TOTO XK€ yrIJa.
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Tpuronomerpuyeckue ToxzaecTsa. CUHYC, KOCUHYC W TaHI€HC YIVIOB o U —o. POpMyIsI
cnoxkeHns.CuHyC, KOCMHYC W TaHTeHC JBOMHOro yria. CHHYC, KOCHMHYC M TaHIEHC
ITOJIOBUHHOTO yria. @opmyiiel mpuBeneHns. CymMMa U pa3HOCTb CUHYCOB. CyMMa U pa3HOCTh
KOCHHYCOB.

TpuroHomerpuyeckue ypaBHeHHMsl. YPaBHCHUE cosx=a. YpaBHeHune sinx=a
.YpaBHeHue tgx=a. PemeHune TpuroHoMerpuueckux ypaBHeHui. [Ipumepsl penieHus
MIPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

Hrorosoe nmosropenue.

AJire0pa ¥ Ha4Ya/1a MaTEeMaTHYECKOr0 aHAJIM3a
11 kaace

Tpuronomerpuueckne ¢QyHknuu. OO61acTh ONpeaeNeHUS W MHOXKECTBO 3HAYCHUM
TPUTOHOMETPUYECKUX byHKIUH. YeErHOoCTs, HEUYETHOCTB, MEPUOAUYHOCTD
TpuroHomeTpuueckux ¢yHkuuid. CpoiicTBa (QyHKIMM y=cosx M e€ rpadux. CpoiicTBa
¢bynkuun y=sinx u e€¢ rpaduk. CpoiictBa ¢yHKuMuy=tgx u e€ rpadux. OOpaTHbIE
TPUTOHOMETpUUECKHEe (PYHKITUU.

IIpousBoaHasi U e€é reomerpuueckuid cmbici. [IpousBonnasd. [IpouzBoaHas creneHHOU
¢dbyukuu. IlpaBunma auddepenmupopanusa. [Ipou3BogHbIE HEKOTOPBIX AJIEMEHTAPHBIX
bynkuui. ['eoMeTpudecKuiit CMbICI TPOU3BOIHOM.

IlpumeHeHue MPou3BOAHON K HcciaenoBaHuio ¢GyHkuuil. Bo3pacranue u yObiBaHUE
byukuu. OkctpemyMmbl QyHKIuU. [IpuMeHeHue TPOU3BOAHOM K MOCTPOEHUIO TpaduKoB
¢byukuii. Hanbomeinee n HanMeHblee 3HadeHus: GyHKIMU. BeimykinocTs rpaduka QyHKIINH,
TOYKH Teperuoa.

HNurerpan. IlepBooOpasnas. IlpaBunma HaxoxaeHus mnepBooOpasHbix. [lmomans
KPUBOJIMHEWHOMN Tpaneluuu U UHTEerpan. BelunciieHue MHTErpasioB. Belunciienue Iuiomanein
buryp c momoipio uHTErpajioB. [IpumeHeHne NPOU3BOMHON M  HMHTETpajia K pPELICHUIO
MMPAKTUUYECKUX 3a7a4.

KomoOunnaropuka. [Ipasuno npoussenenus. [lepecranoBku. Pazmemenus. Couetanus U ux
ceorictBa. bunom HproroHa.

JIeMEeHTbI TEOPUH BEpPOSITHOCTEH. CoObITHS. Kom6unaruu COOBITHIA.
[IpotuBomnonoxueie  coObiTHs.  BepostHocTh  coObiTHs.  CnokeHHE  BEpPOSITHOCTEH.
HezaBucumsbie coObITHSA. Y MHOKEHHE BepossTHOCTEH. CTaTUCTHYECKAs BEPOSTHOCTb.

Craructuka. Ciyyaiinbie BenmuuuHbl. LleHTpansHble TeHaeHnun. Mepsl pazopoca.

3akiIl0unTe/IbHOE MOBTOPEHHE KYypca ajre0pbl U HAYAJI MAaTEeMATHY€CKOr0 aHAJIN3a
IPH MOATOTOBKE K HTOTOBOM aTTECTALMM 110 MATEMATHKE.

I'eomerpus
10 kxace

BBenenne B mpeamer. Ilpenmer crepeomerpun. AKcuombl ctepeomeTpun. HekoTopeie
CJIEACTBUS U3 AKCUOM.

[MapajieabHOCT, NPAMBIX M ILUIOCKOCTeH. [lapamiensHOCTh NpAMBIX, NPSIMOU U
IJIOCKOCTH (MapayijieJbHbIe MPsIMbIE B MPOCTPAHCTBE, MPU3HAK MapaJUIEIbHOCTH MPSIMBIX B
npoctpaHcTBe). [lapanieabHOCTh IPSAMON U IIOCKOCTH. B3anMHOE pacrionoXeHne MpsSMbIX B
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npocTtpancTBe. CKpeIUBaIOIIKECS MPSMBbIE. YTIIBI C COHAIPaBIEHHBIMU CTOPOHAMHU. B3anMHOe
PACIIOJIOKEHHE NIPSAMBIX B IIPOCTPAHCTBE. YTOJI MEXAY IpsAMbIMU. [lapannenbHble INUIOCKOCTH.

CgolicTBa napamnenbHbIx m1ockocTer. Terpasnp. [Tapannenenunen. [loctpoeHue ceuennii
TeTpajdApa U napajjieiacnuneaa.

IlepneHAMKYJIAPHOCTL MNPSAMBIX M IUIOCKOCTeH. llepneHauKyisspHBIE TpsMBIE B
npocrpaHcTBe. IlapannenbHble IpsAMbIE, IEPHEHAUKYISAPHbIE K IUIOCKOCTHU. [Ipu3Haxk
NEPIIEHAUKYIPHOCTH MPSIMOW M IUIOCKOCTU. TeopeMa O MNpsMOHM, NEPIECHAUKYISIPHOU
IJIOCKOCTHU. PaccTosHue OT TOYKM 10 IIIOCKOCTU. Teopema 0 TpEX NMEpHEHAUKYJIApax. Yol
MEXAY NOPsIMOU U IUIOCKOCTBIO. JIByrpaHHbIA yroi. IIpu3Hak neprneHauKyJIsIpHOCTH IBYX
mnockocten. [IpsamoyronbHsli napasuienenunes. TpéXrpadHeii yroja. MHOrorpaHHbId yroJl.

MHuororpanuuku. ITonsatue mHororpansuka. I'eomerpuueckoe teno. [pusma. Iupamuna.
IIpaBunbHas nupamuaa. Yced€HHas nupamuzaa. [loctpoenue ceuennii nupamua. CUMMETPUS
B ITpoCTpaHcTBe. [IoHATHE MPAaBUIBHOTO MHOTOIPaHHUKA. DJIEMEHTBI CHMMETPHUH MPABUIBHBIX
MHOT'OI'PAHHUKOB.

IHoBTOpEHHE.

I'eomerpus
11 kaacc

Muavuaap, konyc u map. Ilonstue umnmuaapa. Iliomanbs MOBEPXHOCTH LUIMHIPA.
[Tonsitue konyca. Ilnmomanpe moBepxHOCTH KoHyca. Yced€HHBIM koHyc. Cdepa u miap.
B3aumHuoe pacnonoxxenue cepsl u miockoctu. KacartenbHas minockocts k cdepe. [lnomans
cdepsl. B3aumuoe pacnonoxenue chepsl u npsimoit. Cdepa, BircaHHas B IMIHHIPUIECKYIO
noBepxHocTh. Cepa, BnHMcaHHAasE B KOHUYECKYIO MOBEPXHOCTh. CedeHUs] UUIUHAPUYECKON
noBepXHOCTH. CeYeHUss KOHMYECKOW MMOBEPXHOCTH.

00bém Tea.llonsarue o0bEMa. O6BEM MpsIMOYTOIBLHOTO Mapasuienenumnena. O0bEM npsaMon
npusmMbl. O0bEM mUIMHApA. Beruncienne o0BEMOB Ten ¢ momolsio uHTerpana. O0bEM
HAKJIOHHOM Tipu3Mbl. O0BEM HakIOHHOM Mpu3Mbl. O0BEM nupamuabl. O0BEM KoHyca. OO0BEM
mapa. O0BEMBI IAPOBOTO CETMEHTA, IIIAPOBOTO CIIOS U IIApOBOTo cekropa. [lnomans chepsi.

Bektopsl B mpoctpanctBe. [loHatne Bektopa. PaBeHcTBO BekTOpoB. (ClOXKEHHUE U
BblUYMTaHUE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Kommnanapusie Bektopbl. [lpaBwino mnapamnenenunena. PaszimokeHue BeKTOpa IO TpPEM
HEKOMIUIAHAPHBIM BEKTOPaM.

MeTtoa koopaAMHAT B pocTpaHcTBe. JIBuakeHus. [IpsamoyroibpHas cuctemMa KOOpAUHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsi3b MEKy KOOPAMHATAMH BEKTOPOB M KOOPAMHATAMU
touek. [Ipocreifmue 3amaun B KoOpAMHATaX. YpaBHeHHE cepbl. YTOoNI MEXKIYy BEKTOPAMHU.
CkansipHoe poU3BEICHUE BEKTOPOB. BhIUUCIEHNE YIJIOB MEXAY NPSIMBIMU U TUIOCKOCTSIMHU.
VYpaBuenne mockoctu. LleHTpanbHas cummetpus. OceBas cuUMMeETpHs. 3epKaibHas
cummetpus. [lapannensHblii nepenoc. [IpeodpazoBanue nogoous.

3ak/l0unTe/IbHOE TOBTOPEHHE Kypca TreoOMeTpPUM MpPH NOArOTOBKE K HMTOTOBOM

aTTeCTAalluH IO MaTEMAaTHUKE.
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TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEAMETA «<MATEMATHUKA»
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W 1eATeJHLHOCTH

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 10 kaacc

l. INOBTOPEHHE. 8
Anrebpanyeckue BBIPAKECHUS. IIpexMeTHbIE HeEaH:
JluHelHble ypaBHEHUS U CUCTEMBI — cHuCTeMaTu3allisg 3HaHUM Ha OCHOBE OO0OOIIAIOIIEro MOBTOPEHHUs Kypca aireOpsbl
YpPaBHEHUIA. YucnoBeie OCHOBHOM IIKOJIBI;

HEpaBEHCTBA W  HEPABEHCTBA
MEepBOM  CTENEHH C  OJHUM

HEHU3BECTHBIM. Jluneitnas
¢bynkums.  KBaapatHele KOpHHU.
KBanpaTtHeie YpaBHEHUS.
KBagpatnunas  dynkuus,  e€
CBOICTBA. KBanpaTtHeie
HEpPaBEHCTBA. CaoiicTBa u

rpaduku pynkuii. [Iporpeccum.

— TIOBTOpPEHHE MpaBwWI U HOPMYJ I MpeoOpa3oBaHU alreOpandecKux BhIPAKCHHIM;

— YCTAHOBJICHHME CBSI3€H MEXAYy KOJIMYECTBOM DPEIICHHM CHCTEMBI JIBYX JIMHEHHBIX
YpaBHEHUH U TOYEK MepecedyeHus MpPsIMbIX, 3aalOUIUXCSd YPaBHEHUSIMU CHUCTEMBbI
(reomeTpuyeckasi HHTEpIIpeTalys);

— TOBTOPEHHME CBOWCTB YHMCIIOBBIX HEPAaBEHCTB M CIIOCOOOB pEIICHWN HEPaBEHCTB C
OJIHOUM NIEPEMEHHO;

—  06o6meHnne coiicTB Gpynkimu Y =KX +D B 3aBucHMocTH oT 3HaueHNI mapamerpoB K
u b, moctpoenue rpadgukos;

— 0000meHne CBOWMCTB (DYHKIIHH y=ax2+bx+c B 3aBUCHUMOCTH OT 3Ha4YCHH

napameTpoB a,b, C u 3Haka D =b? —4ac, noctpoeHne rpadHuKoB;

— TOBTOPEHHUE METOJIOB PEIICHUS KBaJAPATHBIX YPAaBHEHUI U HEPABEHCTB;

— aKTyaJu3anus 3HaHUH O mporpeccusx (apudpmMerndeckas, reoOMeTpUIecKasi).
MeTanpeaMeTHbIE HeJIN:

— YCBOEHHE YHUBEPCAIbHBIX METOI0B 00OOIICHHS U CHCTEMAaTU3alluy 3HAHUH;

— OBJAJICHHE YCTHBIM U NUCbMEHHBIM MAaTEMAaTHYECKUM S3bIKOM, IMPUMEHUMBIM IpPH
U3YUYEHUU MpeIMETOB €CTEeCTBEHHO-MaTEMaTHIYECKOT'0 LMKIIA, pa3BUTHE
HCCIIEIOBATEIILCKUX YMEHUM;

— pa3BUTHE yMEHHUH OOOCHOBBIBATH CBOM BBIBOJBI U TMPOBOJUTH JOKa3aTeIbHBIC
paccy X IeHus.

JIMYHOCTHBIE LIeJIU:
— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WMHTYHWIIMHM, HAaBBIKOB CaMOCTOSITENbHOM
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JIEATEIIbHOCTH;
— yMeHHEe OOBEKTUBHO OIICHUBATh YPOBEHb CBOVX 3HAHUI 110 MPEAMETY M BHICTPAUBAThH
IIJIAHBI 110 UX KOPPEKTUPOBKHU.

1. | IEMCTBUTEJILHBIE 13
YHNCJIA
Llenble ¥ panMOHAIBHBIE YHKCIIA. Ilpeomemmnuwie yenu:
JlerCTBUTENbHBIE quCa. — Ppa3BUTHE MOHATHUSA JEHCTBUTEIILHOIO YKCIIa KaK pe3yJbTaTa BRICTPAaUBAaHUS HAyUHOU
beckoneuno yObIBaromas TEOpUU JCUCTBUTEIBHBIX 4YHMCEI HAa OCHOBAaHMM IIOHATUSA IIpEAenaa YHUCIOBOU
reoMeTpuyecKas IIPOrpeccusl. MOCJIEI0BATENbHOCTH;
AprdmerHIecKuit KOpEHb — (opMUpOBaHUE MOHATHUS CTEIIEHU C JIEUCTBUTEIBHBIM MOKa3aTeIeM KaK OCHOBBI JUIS
HaTypaibHOii creneHn. CrerneHs M3YYEHHUsI CTENIEHHOM, IT0Ka3aTeNIbHOM, TIorapupMUuecKoi pyHKIIHIA;
¢ pannoHaIbHBIM H — pPa3BUTHE YMEHHUW NPUMEHATH CBOMCTBA CTEIEHM C JACUCTBUTEIBHBIM I10KA3aTEIEM
JICWCTBUTEIIbHBIM MTOKa3aTeNeM. MpU MOJICTUPOBAHUM W HW3YYCHUM MATEMaTUYECKHX MOJIENICH, OINHMCHIBAIOIINX
MIPOLIECCHI C MTOMOMUIBIO CTETIEHHU C IEHCTBUTEIBHBIM MOKa3aTeleM;
— (opmMupoBaHHE YMEHUH MPUMEHATh METO/BI 10KA3aTENbCTB U AJITOPUTMBI PELICHHM
MPaKTUYECKUX 3a]1a4, OMHUPAsCh HA U3yUYEHHbIE TEOPEMBI U CJIEJICTBUSI.
Memanpeomemmnuwle uenu:
— Ppa3BUTHE YMEHUH  CAMOCTOATEIBHO  OCYIIECTBIIATh,  KOHTPOJIMPOBAaTH U
KOPPEKTUPOBATh JAEATENIBHOCTh B Ipolecce O0O0O0OIIEeHUs, CHUCTEMAaTU3aluu U
paclIupeHus: 3HaHUM, MOJTYYEHHBIX B OCHOBHOM IIKOJIE;
— pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pELICHHUs
IIPAKTUYECKUX Y MPUKIAJHBIX 33/1a4, C IPUMEHEHUEM U3YYECHHBIX METOJIOB;
— (opMupoBaHue yMEHUH SICHO U TOUHO U3JIaraTh CBOIO TOUKY 3pEHMsI KaK YCTHO, TaK U
IIMCBbMEHHO, TPAMOTHO MOJIb3YSCh SI3bIKOM MaTEMaTHKHU.
JIuunocmnuie yenu:
— (opMupoBaHue MUPOBO33pEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO HAYKHU;
— (opMupoBaHue OCHOB CaMOBOCIMTAHHUS B IPOLIECCE BBINOJIHEHHUS PadOT pa3HOro
YPOBHSI CJIOKHOCTH, TPEOYIOIIHUX OTBETCTBEHHOI'O U TBOPYECKOTO OTHOIICHUS;
— pa3BUTHE CIIOCOOHOCTH U FOTOBHOCTH BECTH JAUANIOL C IPYI'MMHU JIIOJBMH B IIpoLEcce
COBMECTHOM AEATEIbHOCTH.
I1l. | CTEHEHHASA ®YHKIUA 12

Crenennas ¢yHKuus, e€ cBoiicTBa
u rpaduk. BzaumHO o0OpaTHbIE
(byHKIHH. PaBHOCUIIBHBIE

Ilpeomemnuvie yenu:

— BBEICHHE IIOHATHUS CTEICHHOM (bYHKI_II/II/I; HN3YyUCHUC €€ CBOMCTB aHAJIUTHYECKUMH U
Fpa(I)I/I‘IeCKI/IMI/I MCTOJaMU,
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YpPaBHEHUS U HEPABEHCTBA.
HppauuoHaibHble ypaBHEHUS.

— H3YYeHHUE MOHATUS 00paTHOH (QyHKIMM; 0000IIeHIe TOHATHS 00paTHOM (HYHKIMHU C
UCTIOJIb30BAHUEM paHee M3yYEHHBIX 3aBHCUMOCTEH; (opMupoBaHHE yMEHUs
AQHAJTUTHYECKON 3anmucH (QPyHKIUH, 0OpaTHOM JaHHOM, a TakKe YMEHUS MOCTPOCHUS
rpaduka oOpaTHON QyHKIUY;

— BBEJCHHME ONPEICIICHUN pPABHOCUIBHBIX YpaBHEHUH (HEPaBEHCTB, CHUCTEM) H
ypaBHEHUM (HEpPaBEHCTB, CUCTEM) — CJIEJICTBUM;

— BBEJICHHE MTOHATHUS O0JIACTH ONPENICIICHUs] YPaBHEHUS (HEPaBEHCTBA, CUCTEMBI);

— IMPUMEHEHUE IPU PElICHUH YPaBHEHUN (HEPaBEHCTB, CUCTEM ) CBOMCTB paBHOCHIIBHBIX
npeoOpa30BaHMIA;

— 00yueHHe MEeTO/aM pEIIeHUs UPPALMOHATIbHBIX YPABHEHHH.

Memanpeomemmnuie uyenu:

— o0yueHwe mpHeMaM HWHTEpIpeTaluu SBJICHUM MPOLECCOB, MPOTEKAIOMINX IO
CTCIIEHHO# 3aBUCUMOCTH;

— pa3BUTHE YMEHHMH CaMOCTOSITENIbHO ONPENENATh IeNId AEATEIbHOCTU O M3YyYEHHUIO
JJIEMEHTAPHBIX (PYHKLIMN U UX IPUMEHEHHIO, UCTI0Ib30BaTh BCE BOZMOXKHBIE PECYPCHI
JUIS. TOCTUKEHUS TIOCTABJICHHBIX LIeJIel;

— (opmupoBaHue crnocoOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITEIbHOMY MOHUCKY METOJIOB
peleHus MPaKTUUECKUX 3ajay;

— pa3BUTHE KPUTHUYHOCTU MBILIUIEHUS B TMpOLECCe OLEHKHM U HHTEpIpeTaluu
UH(pOPMALINY, TTOJTy4aeMON U3 pa3IMYHbIX HCTOYHUKOB;

—  pa3BUTHE YMEHUI B3aMMOAEHCTBHS B ITPOLIECCE TIOMCKA PEIIEHUs TPOOIIEM.

Juunocmmnute yenu:

— (opmMupoBanue MHPOBO33PEHMUS,
pa3BUTHS HAYKH;

— pa3BUTHE CTpPEeMJICHMH K
NeSATeNbHOCTH;

— pa3BUTHE CTPEMJIEHMH K CaMO000pa30BaHMIO, CO3HATEIIbHOMY OTHOILICHHUIO K
HENpepbIBHOMY O0pa30BaHUIO KaK YCJIOBMIO YCIEUIHOM NpodecCUOHaIbHONH U
0O0I1IeCTBEHHOH /1€ TEIbHOCTH.

COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO

CaMOCTOATEJIbHOM TBOPYECKOM U  OTBETCTBEHHOM

IV. | HOKA3ATEJIbHAS 10
OYHKIHUA
IlokazarenbHass  QyHKuus, €€ Ilpeomemnuvie yenu:

CBOMCTBA " rpaduk. — BBEJICHHE NOHATHS MOKa3aTelnbHON (YHKIMH; M3y4EHUE CBOICTB M IOCTPOECHHE
IlokazarenbHble ypaBHEHHUSL. rpa¢uka nokasarenbHON QpyHKIUY;
ITokazarenbHble HEPABEHCTBA.
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Cucrembl MOKa3aTeJIbHbIX
YpPaBHEHUI U HEPABEHCTB.

— oOyueHHe  pEHICHUIO  [OKa3aTeJbHBIX  YPaBHEHHI CUCTEM)
AQHATUTHYECKUMH U TPAPUUECKUMH CIIOCOOaMH.

Memanpeomemnmuvie yenu:

— MOJEJIMPOBAHME SIBJIGHUH M IPOLIECCOB, MPOTEKAIOIIMX IO SKCIOHEHIMAIbHON
3aBHCHUMOCTH, C IOMOIIBIO (OPMYIT U TpadUKOB MMOKA3aTeIBHON QYHKINY;

— HCCIEN0BaHUE pealbHBIX IPOLIECCOB M SBJIEHHUI, IPOTEKAIOUX I10 3aKOHAM
MI0Ka3aTeIbHOIN 3aBUCUMOCTH, C TOMOIIBIO0 CBOWCTB ITOKA3aTeNIbHON (DYHKIINH.

Juunocmmnuie yenu:.

— pa3BUTHE aHAJIMTUYECKUX CIIOCOOHOCTEH M MHTYMIMH (B XOoJe HAONIOAECHUS 3a
MOBE/ICHUEM AKCIOHEHIINATIbHBIX 3aBUCUMOCTEN);

— pa3BUTHE MCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAWMBIX B OCBOEHUH OyIyLIUX
TBOPUYECKUX MPOQECCHii;

— COBEpIICHCTBOBAHHUE KYJIbTYPbl BHIYMCIUTENbHBIX U IpadUUecKuX AeHCTBUIL.

(HEepaBEHCTB,

JJOTAPUOMUYECKASA 14

OYHKIUA

Jlorapudmer. CaoiicTBa Ilpeomemmnwie yenu:

norapugmoB. JlecaTuyHsle WU — BBEJCHHE MOHATHS JIorapudma uncia;

HaTypaJbHbIE Jorapu(Mel. — H3y4YeHHUe CBOMCTB Jorapu(pmos;

Jlorapumnyeckas ¢yHkups, e€ — TPUMEHEHHE CBOMCTB Jorapru(MOB U OCHOBHOT'O JIOTapU(MHUECKOTO TOXKISCTBA JIJIst
CBOMHCTBa u rpadux. YIPOIIEHUS Jorapu(PMUUECKUX BHIPAKEHUN BBIUNCICHUSAX;

Jlorapumuyeckue  ypaBHCHUSL — BBEJICHHE MOHATHH JIECATUYHOTO U HATYpaIbHOTO JIorapudma;

JlorapudmMudeckre HepaBEHCTBA.

— nmnpuMeHeHue GopMmynbl Iepexoaa Jiorapubma K APYroMy OCHOBAHHIO IS
BBIUHCIICHUS JIOTapu(dMOB 4YHCEN C JIOOBIMU OCHOBAHUSAMHU (IIPU HCIOJIb30BAHUU
BBIYHUCITUTENILHON TEXHUKH);

— BBEJCHHE  TOHATUSA  Jorapudmuueckoil  (yHKIUH,
norapudmMudeckoi PyHKIIUU U TocTpoeHue e€ rpaduka;

— o0yueHHe pelIeHUI0 JIOrapu(MUYECKUX YypaBHEHUM, HEPABEHCTB U HMX CHCTEM
QHAIUTUYECKUMU U TIpadUUecCKUMU METOAAaMH, HAXOXIACHUIO TOYHBIX U
pUOIKEHHBIX 3HAYCHU KOPHEH ypaBHECHUH.

Memanpeomemmvie yenu:

— pacuMpeHue BBIYUCIUTENBHOrO anmnapara 3a cuéT MPUMEHEHHsI CBOMCTB JTOrapru(MoB
(3aMeHa BBIUMCIICHUN MPOU3BENICHUS M YACTHOTO CTETNEHE Ha BBIUMCICHHS CYMM H
pa3HOCTe Mmokaszaresei creneHeil);

W3y4YeHUE  CBOMCTB
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— oOyueHHe MOJAEIHPOBAHUIO PEATBHBIX TPOLECCOB, MPOTEKAIOIIUX I10 3aKOHAM
HKCIIOHEHLUAJILHON 3aBUCUMOCTH, U UCCIIEJOBAHUIO CO3aHHBIX MOJIEJIEH C TOMOILBIO
anmapara Jorapu(pMUpOBaHUS;

— OCO3HaHUE B3aMMOCBA3UM MATEMAaTHKU CO BCEMHM IIPEIMETAaMU €CTECTBEHHOIO U
T'YMaHUTapHOI'O LIUKJIOB.

Juunocmuule yenu:

— COBEPILICHCTBOBAHUE BBIYMCIUTEIBLHON KYJIbTYpHI,

— pacuMpeHue CpeJCTB U METO/I0B IPE0OPa30BaHUN CUMBOJILHOTO SI3bIKA;

— paclMpeHue NpeACTaBICHUN 0 B3aUMHO OOpaTHBIX ACHCTBUSIX.

VI.

TPUT'OHOMETPUYECKHUE
DPOPMYJIbI

19

Pagnannas mepa yrima. IloBopor
TOYKHM BOKPYT Hayaja KOOpJHUHAT.
Omnpenenenne cuHyca, KOCUHyca U
TaHIeHca YyIyla. 3HaKW CHUHYcCAa,
KOCHHYcCa u TaHTeHca.
3aBUCUMOCTh MEXIY CHHYCOM,
KOCHHYCOM UM TAaHT€HCOM OJIHOTO U
TOTO xKe yria.
Tpuronomerpruyeckue TOXAECTBA.
CuHyc, KOCUHYC U TaHT€HC YTJIOB
a n —a. OopMynsl CIOKEHHUS.
CuHyc, KOCMHYC W TaHI€HC
JNBOWHOTO yria. CHHyC, KOCUHYC U
TaHIeHC  [OJIOBUHHOIO  yrja.
®opmyibl npuBeaeHus. Cymma u
pasHocTth cuHycoB. Cymma wu
Pa3HOCTh KOCHUHYCOB.

Ilpeomemnoie yenu:

— pa3BHUTHE MPEACTABICHUN O MaTEMAaTHUKE KaK YaCTH MUPOBOM KYyJIBTYpPBI, O CIIOCO0ax
OTIMCaHUsI Ha MAaTEeMaTHYECKOM SsI3bIKE, B YACTHOCTH B TE€PMHUHAX TPUTOHOMETPHUH,
SBJICHUM peaIbHOTO MUPAa;

— (dopmMupoBaHHUE MPEACTABICHUN O TOHITHIX TPUTOHOMETPHH KaK MaTEMaTUYECKHUX
MOJIEJISIX, TTO3BOJISIONIUX OMUCHIBATH MPOIIECCHI, H3ydaeMble (PU3UKOM, SKOHOMUKOU 1
JIpyTUMU HayKamu;

— JlaJbpHEeWIIee  pa3BUTHE  TOHATHUS  ACHCTBUTEIBHOTO
MIPEICTABJICHHS B TPUTOHOMETPHUIECKOM Popme;

— (dopmupoBaHHE yMEHHUW OMNpEACNATh W HMCCIEI0BAaTh CBOMCTBA CHHYCA, KOCHHYCA,
TaHT€HCa, KOTAHT€HCa JEHCTBUTEIBHOIO YHWCJA, HCHOJb3YySd OJHO3HAYHOE
COOTBETCTBHE MEXKTY TOUYKAMHU YUCIOBOM MPSMON U TOYKAMHU OKPY>KHOCTH;

— oOyYeHHE TPUMEHEHHI0 TPUTOHOMETPUUYECKUX TOXKICCTB TIPU BBIYUCICHUSX,
npeoOpa3oBaHUsIX TPUTOHOMETPUYECKUX BBIPAKCHHH, PEIICHHH MPOCTEHIINX
TPUTOHOMETPUUYECKUX YPABHEHUH, C HCIIOJIb30BAHUEM JIOKA3aTEIbHbBIX PACCYKICHUM.

Memanpeomemnnie uenu.

— pa3BUTHE YMEHHI CAMOCTOSITEIBHO ONPENCIATh SN JICITEIbHOCTH MO YCBOCHUIO U
MPUMEHEHUIO 3HAHUM TPUTOHOMETPUM KaK MaTEeMaTHYECKOM MOJEIU pealbHOMU
JIECTBUTEIIFHOCTH,

— (¢opmMupoBaHHE HABHIKOB yUe€OHO-UCCIIEIOBATEIbCKON AESITETbHOCTH, TOTOBHOCTH K
MOMCKY PEILIECHHS MPAKTUUYECKUX 3a/a4;

— pa3BUTHE yMEHHUN OPHEHTUPOBATHCS B PA3UYHBIX HCTOYHHKAX HWH(POpPMAIUH,
KPUTHYECKH OIICHHBATh TMOJNYYCHHYIO HWHQOpPMAlHMI0, TNPUMEHSITh €€ B CBOEH
JICSITEILHOCTH.

qHucia IIoCpEaACTBOM
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Jluunocmmuote uenu.

dbopMUpPOBaHHE MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIECTBEHHOW MPAKTUKY;

Pa3BUTUC TOTOBHOCTH yHalllUXCA K CaMOCTOSITEILHOU TBOp‘IGCKOfI JACATCIIbHOCTH,
dbopMUpPOBaHHE HABBIKOB COTPYIHHYECTBA B TpoIecce ydeOHOH, yueOHO-
HCCIIENOBATEILCKOI, OOIIIECTBEHHON NEITEILHOCTH.

VII.

TPUT'OHOMETPUYECKHUE
YPABHEHUA

14

YpaBHEeHHE COSX =a . YpaBHEHHUE
sinx =a.YpaBHeHue tgx=a.
Pemrenne  TpUrOHOMETPUYECKHUX
YPaBHEHHUH.

Ilpeomemnoie yenu:

BBenenue moHsTH arcsin a, arccos a, arctg a;

BbIBOJI (DOPMYJT KOPHEH MPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUI;

oOyuyeHue  pELIEHUI0  TPUTOHOMETPUYECKUX  YPaBHEHMH,  CBOJSIIHUXCS K
anreOpanvyeckuM, pEeUICHUI0 OJHOPOJHBIX OTHOCHTEIBHO CHHYCa U KOCHHYcCa
YPaBHEHUH;

oOydeHHe pEeUIeHUI0 TPUTOHOMETPUYECKHX YpaBHEHUN METOAaMHM  3aMEHbI
HEWU3BECTHOI'O U Pa3JI0KECHUS HA MHOXKHUTEH;

3HAKOMCTBO C METOJIOM OLIEHKM MHOKECTBA 3HAYEHUU JIEBOM M IIPaBOM YacTeu Tpu-
TOHOMETPHUYECKOTO YPABHCHMSL.

Memanpeomemmole uenu.

pacumpeHue cpesiCTB MOACTMPOBAHNUS PEATBHBIX IMPOIIECCOB U SIBICHUIA,
dopmupoBaHre TPUEMOB IMEpexoja OT aHATUTHYECKOH K rpadudeckoil momenu u
o0OpaTHO;

pa3BUTHE ATOPUTMHUYECKOTO U JIOTHYECKOT'O MBIIIUICHHS,

COBEPIIIEHCTBOBAHUE MPUEMOB TOUHBIX H IPUOIMIKEHHBIX BHIYMCICHHIA;

3HaKOMCTBO C MaTeMAaTUYECKUM TOJIKOBAHHEM IOHSATHUS MEPUOAUIHOCTH, UMEIOIIETO
B2)KHOE MUPOBO33PEHUECKOE 3HAUYCHUE;

3HAKOMCTBO C  (DU3UYECKUMHU  SIBICHHUSMHU, OIKMCHIBAEMBIMH C  TIOMOIIBIO
TPUTOHOMETPHUYECKUX YPaBHCHUH.

Juunocmuoie ueau.

COBCPHICHCTBOBAHUEC HABBIKOB CAMOKOHTPOJIA;
pPa3BUTHC BBIYHCIUTEIILHOMN 1 aﬂFopHTMquCKOﬁ KYJbTYPBbI;
Pa3BUTHUC TBOpquKOﬁ MHUIWMATUBBI, UCCIICA0BATCIbCKHUX YMGHI/Iﬁ, CaAMOKPUTHUYHOCTH.

VIII.

INHOBTOPEHHE

12
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Pemenue 3aaHu I Ha
npeoOpazoBaHue CTCTICHHBIX,
[10Ka3aTeNbHbIX,
norapu(pMUIECKUX "
TPUTOHOMETPUUECKHUX
BBIPAXKCHUI. Pemenne
MPOCTEUIIINX JINHEWHBIX,
KBaJPaTHBIX, HUPPALMOHAIBHBIX,
MTOKa3aTeIbHBIX "
JOTapU(PMHUUECKUX  YpaBHEHHIL.

Pemenne 3amay Ha 4acTH W JIOJIH,
perieHue 3a1a4 Ha MpPOIEHTHI.

Ilpeomemmnuwle yenu:

yMETh pemiath 3ananus tuna 1, 2, 3, 5,6, 7, 9, 12 u 17 uz3 IEMO EI'D (6a30Bblit
YPOBEHB);

Memanpeomemmbwie yenu:

YMEHHE CaMOCTOSITEJIbHO ONpPENENATh LEId CBOEro OOY4YeHMs, CTaBUTh U
dopmynupoBath It ceOsi HOBBIC 3a/1a4d B yu&€0€ M TIO3HABATEIILHON JIEATEITLHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIbHON JEATEILHOCTH;

YMEHHE CaMOCTOATEIbHO IUIAHUPOBATh IYTU JOCTMIKEHMS LI€Je, B TOM 4YHCIIE
albTepHATUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3hpeKTUBHBIE CIOCOOBI peleHus
y4eOHBIX M MO3HABATEIbHBIX 33/1a4;

pa3BUTHE  YMEHHMH  CaMOCTOSATENbHO  OCYIIECTBJIATH, KOHTPOJIMPOBATb MU
KOPPEKTUPOBATh JIEHCTBUS B Mpoliecce 00001eHus, CUCTEMATU3AMH U PaCIIMpPEHUs
3HaHUH, TIOJy4EHHBIX B OCHOBHOM IIKOJIE;

dopMupOBaHHE YMEHUH CaMOCTOSATEIbHO OCYIIECTBISATh, KOHTPOJIHUPOBATH U
KOPPEKTUPOBATh CBOIO JIEATEIILHOCTH NPHU BBIOJIHEHUH 3aJaHH.

Jluunocmmuote uenu:

(dopMHEpOBaHHE OCHOB CAMOBOCIHUTAHHWS B MPOIECCE BBINIOJIHEHUS pabOT Pa3HOTO
YPOBHSI CIIOXKHOCTH;

pa3BUTHE TBOPYECKUX CHOCOOHOCTEH,
JESITebHOCTH.

HHTYWIIUHW, HAaBBIKOB CaMOCTOSITEIILHOM

UTOro

102

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 11 kaace

Ne I'naBa/ Conep:xkanue Kou-Bo | lesn 00yyenus
IL/11L. MarepuaJia 4acoB
l. TPUT'OHOMETPHUYECKUE 14

OYHKIINN
O6nacTb OnpeaesICHUs u Ilpeomemmnowie yenu:
MHOKECTBO 3Ha4YCHUH — BBEJCHHE MOHATHS TPUTOHOMETPUYECKON (QYHKIINH;
TPUTOHOMETPUYECKUX  (YHKITHIA. — (¢opmMupoBaHHE YMEHHH HaXOIUTh OOJACTh OMpEICNCHUS U MHOKECTBO 3HAUCHUM
YErHOoCTb, HEYETHOCTD, TPUTOHOMETPUYECKUX (DYHKIIUIA;
ICPpUOANIHOCTD — 06yquI/Ie HMCCJICIOBAHNIO TPUTOHOMETPHUYCCKUX (byHKuI/IIZ Ha 4Y€THOCTh U HEUETHOCTh
TPUTOHOMCTPHUYICCKUX U HaXOXKJICHUIO Tiepruoia QyHKIUK;

¢ynkuuit. CBoiicTBa byHKIMH
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y =cosx u e€ rpapux. CBolcTBa
byHkMu Yy =sinX u eé rpadux.
CpoiictBa ¢yHKIMM Y =tgX H e

rpaduk. Oo6patHsbie
TPUTOHOMETPHUYECKUE (PYHKITHH.

y=sinx, y=tgx, Yy=ctgx, oOyueHue
HOCTPOCHHIO TpaduKOB (QYHKIMIA U MPUMEHEHHIO CBOMCTB (YHKUMH MpU PELICHUN
ypaBHEHHI U HEPABEHCTB.

O3HAKOMJICHHE ¢ 00OpaTHBIMU TPUTOHOMETPUYECKUMHU (PYHKIMSIMH, UX CBOHCTBaMHU U
rpaduKamu.

U3yueHHe CBOWUCTB (DYHKIMHA Y =COSX,

Memanpeomemmubwie yenu.

3HAKOMCTBO C MAaTCMATUYCCKUM TOJIKOBAHUECM ITOHATUS HepHOI{HqHOCTI/I, NMCHOIIICTO
Ba)KHOE MHPOBO33PEHYECKOE 3HAYEHUE,
3HAKOMCTBO C (1)I/I3I/I‘-ICCKI/IMI/I SIBJICHUSAMU,
TPUTOHOMETPUUECKUX (YHKIIHII;

3HAKOMCTBO C CHHYCOMJION Kak Tpa)uKoM rapMOHHMYECKUX KojieOaHui;

3HAKOMCTBO C (HhOpMyJiaMH, TO3BOJISIIONIUMHU HAXOJIUTh MPUOIMKEHHBIE 3HAYEHUS
SIN XM COS X, C TOMOIILK MHOTOYJIEHOB.

OIMKUChIBAEMBIMHU (¢ IIOMOIIBIO

Jluunocmmuoie uenu.

pacimpeHue IpeICTaBICHU 0 B3aMMHO OOpaTHBIX JIEHCTBHSIX;
Pa3BUTHE BHIYUCIUTENBHOM, aITOPUTMUYECKON U TpapruecKoil KyJIbTyphbl;
pa3BUTHE TBOPUYECKON MHUIMATHUBBI, MCCIETOBATENbCKUX YMEHNUN, CAMOKPUTHYHOCTH.

Il. | MPOU3BOJIHASA U EE 16
TEOMETPUYECKU
CMBbICJI
[IpousBoaHas. [IpousBogHas Ilpeomemnnie yenu:
creneHHoi Qgynkmuu. IlpaBuna — 3aBepllCHUE hopmMupoBaHHs MpEJCTaBICHUS o npenene YHCIIOBOM
muddepeHIupoBaHuUs. MTOCJICIOBATEILHOCTH;
[IpousBoaHbIe HEKOTOPBIX — 3HAKOMCTBO C TOHATHSAMH Tpenena (QYHKIMM B TOYKE M HA OCCKOHEYHOCTH, U
3JIEMEHTapHBIX (GyHKIHA. acCUMIITOTaMU Tpaduka GyHKIIMH, CO CBOHCTBAMH MPEACIIOB (PYHKITUI;
['eomerpryeckuii CMBICII — (dopmupoBaHue rpadhUUECKOro MPEACTaBICHUS O HEPEPHIBHOCTH (PYHKITUH;
TIPOU3BOHON. — oO0yuyeHHe BBISBICHUIO HEMPEPHIBHBIX (YHKIMI C OMOpoil Ha ompeaeleHue

HENPEPBHIBHOCTU (PYHKIMH (B TOUKE; HA HHTEPBAJIE);

3HAKOMCTBO C TIOHATHEM MPOU3BOIHOM (DYHKIIUU B TOUKE U €€ (PU3UUECKUM CMBICIIOM;
dopMupoBaHUe HauaIbHBIX YMEHHHA HAXOAWUTh MPOU3BOAHBIE AJIEMEHTAPHBIX
(GyHKLUI Ha OCHOBE ONPEEICHHs TPOU3BOIHOM;

BJaJIeHHE NpaBUiIaMu Au(depeHInpoBaHUs CyMMBI, TPOU3BEICHUS U YACTHOTO JIBYX
(GYHKLUH, BBIHECEHUS TOCTOSHHOI'O MHOXKMTEIS 33 3HAK IPOM3BOIHOM;
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3HAKOMCTBO C TU(PEepeHIIMPOBAHUEM CIOKHON (PYHKIIMH U MPABUIOM HaXOXKICHUS
POM3BOIHON 00paTHOMN (YHKINH;

00yUeHNUE UCTIONBb30BAHMIO (POPMyIIbI IPOU3BOAHOI cTenenHol pyrkiumu f (X)=xP

JUId 0000 JEHCTBUTENBHOrO Yncia p,

(dopMHupoBaHUE YMEHHS HAXOAUTh IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINH;
3HAKOMCTBO C I'€OMETPUYECKUM CMBICIOM IPOU3BOAHOM, OOY4YEHHE COCTaBIEHUIO
ypaBHEHHsI KacaTelbHOU K TpaduKy (DyHKIMU B 33/JaHHON TOYKE.

Memanpeomemmole uenu.

UCIOJIb30BAHUE (PU3MUECKOr0 CMBbICIA MPOU3BOAHOM Ul ONpPENENEHUss CKOPOCTH
JIBUKCHHSI MATEPUAIIBHON TOYKH B JJAHHBI MOMEHT BPEMEHHU;

YCTAHOBJICHUE CBSI3U MEXAYy 3HaYCHHEM NMPOU3BOJHOM (YHKIMM B JaHHOM TOYKE U
TAHT'€HCOM YIJIa KacaTelbHOU, MPOBEAEHHON K rpa@uKy PyHKINU B JAHHOW TOUKE;

(hOpPMUPOBaHHE MOHSTHS MPEena MOCIe0BATEIbHOCTH [UIOMIAACH MPaBHIbHBIX 2 -
YTrOJIbHUKOB, BIIUCAHHBIX B OJIUH U TOT € KPYT.

Jluunocmmuoie uenu.

BOCIIMTAHUE IMaTpUOTU3MaA, TIOpJAOCTH 3a CBOIO PO)II/IHy Ha NOpUMEPE KU3HHU U
JESTETLHOCTH OTEUECTBEHHBIX YUEHBIX — MaTeMaTHKOB (JlobaueBckuit H.I1.);
pa3BUTHE a0CTPAKTHOTO MBIILICHUS, (POPMUPOBAHKE TPEICTABICHUNH 0 OECKOHEYHO
00bIINX ¥ OECKOHEUHO MaJIbIX BEIHUYNHAX;

— pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, WHTYHMIIMHM, HABBIKOB CaMOCTOSTEIbHON
OCATCIIBHOCTH.
I1l. | IPUMEHEHHUE 12
IPOU3BOJHOM K
HCCJIEJJOBAHHUIO
OYHKIUI
Bo3spacranue u yObIBaHUE Ilpeomemmnowie yenu:

GyHKIUH. DKCTPEMYMBI (PYHKIIHUH.
[IpuMeHeHre TPOM3BOAHOW K
MMOCTPOCHHUIO TpauKOB (PYHKITUH.
HauOonbiiee u  HauMeHblee
3HaueHus: QpyHKuuu. Beimykiocts
rpaduka ¢byHKLHY, TOYKH
neperuoa.

o0y4yeHHe NPUMEHEHUIO JOCTATOYHBIX YCIOBHH BO3PAacCTaHUS M YOBIBaHUS JUIS
HaXO0XJICHHUS POMEXYTKOB MOHOTOHHOCTH (pyHKIINY;

3HAaKOMCTBO C TIOHATHSMHM TOYEK OKCTpeMyMa (YHKIHMH, CTAl[HOHAPHBIX H
KPUTUYECKUX TOYEK, C HEOOXOJIUMBIMU M JOCTATOUYHBIMHM YCIOBHSIMH IKCTpEMyMa
byHKINY;

o0y4yeHHEe NOUCKY (BBIUMCIIEHUIO) TOYEK IKCTpeMyMa (QyHKLUY;

o0yyeHHe HaXOXXICHUI0 HaWOOJBIIEr0 M HAUMEHBUIEr0 3HAYeHUH QYHKIUH C
HOMOILBIO TPOU3BOTHOM;
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3HaKOMCTBO C TIOHSITHEM BTOPOM MPOU3BOAHON (DYHKINHU U €€ PU3NIECKUM CMBICTIOM;
NpUMEHEHHE ammapara BTOPOW MPOU3BOAHOW Ui HAXOXKICHHS WHTEPBAJIOB
BBIITYKJIOCTH U TOYEK meperunda GyHKIuy;

¢opMHupOBaHHE YMEHHUS CTPOUTH TpapuKH (QYHKIUI-MHOTOUICHOB C IOMOIUIBIO
IIEPBOM IIPOU3BOJHON U BTOPOM IIPOU3BOJAHON.

Memanpeomemmnule uenu.

dopMHupoBaHHE TIPEACTABICHUH 00 AKCTPEMabHBIX
ONTUMM3ALIMIO) B HAyKE, 3KOHOMHKE, IPOU3BOICTBE;
oOyudeHue MeToJlaM pellleHus 3a/1a4d Ha HaX0KJIeHHEe MHOTOYTOJIbHUKOB HanOoJbLIei
IJIOIA/Y, BIIMCAHHBIX B OKPYKHOCTB;

oOyudeHue MeTo/laM pelIeHus 3a/lad Ha HaXOXKJEHHE BBICOTHI KOHyca HauOOJbLIETO
00bEMa, BIMCAHHOTO B Cepy 3aaHHOTO Pauyca;

oOyueHue METO/JaM pEIIeHMs] MPUKIAJHBIX 3a/ad, CBS3aHHBIX C HCCIEIOBAHUEM
XapaKTEePUCTHK MPOLIECCOB, MPOTEKAIOUINX B (PU3HKE, OMOJIIOTHH, XUMHH, SKOHOMHUKE
Y UHTEPIIPETUPOBATH ITOJTYUYEHHBIE PE3YyJIbTATHI.

3ajavax (3amadax Ha

Jluunocmmuoie uenu.

BOCIIMTAHUE IMaTpUOTU3MaA, TIOpJAOCTH 3a CBOIO PO)II/IHy Ha NOpUMEPE KU3HHU U
JESATETLHOCTH OTEUECTBEHHBIX YUEHBIX — MaTeMaTHKoB (YeObimes I1.J1.);

pa3BUTHE AHATUTHUYECKUX CIOCOOHOCTEH W MHTYHMIIMHM B XOJle pEIleHHs 3a7ady Ha
ONTUMM3ALIHIO;

pa3BUTHE BEIYMCIUTEILHON, AJITOPUTMUYECKON U TpauuecKor KyJIbTYpHI.

IV. | HHTETPAJI 10
[TepBoobOpaznas. [IpaBuna IlIpeomemmnoie yenu:
HaXO0XJACHUS — O3HAKOMJICHHUE C MOHITHEM NEPBOOOPaA3HOM, 00yUeHHEe HAXOXKICHUIO IIEPBOOOPa3HOM
nepBooOpasubix.ILnomanp JUIS CTENIEHHOM U TPUTOHOMETPUYECKUX (PYHKIIUN;
KPUBOJIMHEHHON  Tpaneuud | — O3HAKOMJICHHE C TOHSATHEM HHTETPUPOBAHUS M OOyueHUE MPUMEHEHHIO IpaBHII
UHTETpa. [Ipumenenue UHTETPUPOBAHUS MIPU HAXO0XKIEHUHU TIEPBOOOPA3HBIX;

HpOPISBOI[HOﬁ u HHTCIpajla K
PCUICHHUIO IIPAKTUYCCKUX 3aaa4.

Q)OpMHpOBaHI/Ie IIOHATHUA KpHBOJ’IHHCﬁHOﬁ Tpancuuu, O3HAKOMJIICHUC C IIOHATUCM
onpez[enéHHoro HUHTCI'palia, 06yquI/Ie BBIYMCICHUIO IIJIOIIAaAN KpHBOHHHCﬁHOﬁ
Tpalcuuu B HpOCTCﬁHIPIX ClIydasx.

Memanpeomemmvie yenu:

BbISIBIIEHHE (DUTYp, OTPAaHUYEHHBIX JTAHHBIMH JIMHUSAMH, U HAXOXKAECHHUE IUIoLIajiei
TUX QUTYp;

NPUMEHEHHE MHTErpajioB Ui BbIBoJa (opMynsl 0O0bEMa HAKIOHHOW IPHU3MBI,
NUpaMUIbl, KOHYCA;
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— HNPHUMCHCHHUC MHTCTPAJIOB JJId PCIICHUA (I)I/ISI/I‘-IGCKI/IX 3ajJa4,

— pCIICHUC 3a1a4 Ha IBMIKCHHUEC C IPUMCHCHUCM NHTCIPAJIOB.
Juunocmuuie yenu:

— Pa3BUTHUE BBIYUCIUTEIBHON U aITOPUTMUYECKOU KYJIBTYPBI;

— pacuIMpeHue MPeACTaBICHUN O B3aUMHO OOpaTHBIX ACUCTBUSIX.

V. | KOMBUHATOPHUKA.
[TpaBuno MPOU3BEJECHUS. IIpeomemmnuvie yenu:
[lepecranoBKH. Pasmemenus. — OBJIQJICHUE OJHHMM U3 OCHOBHBIX CPEJCTB IOJCYETA YMCIA PA3IUYHBIX COCTUHEHUM
Coueranus u ux cBoiictsa. bunom (KOMOMHATOPHBIM MPABUIIOM IPOU3BEICHHUS);
Hrrotona. — 3HAKOMCTBO C ME€PBBIM BUJOM COEIUHEHHIN — MEPECTAHOBKAMMU;
— JIeMOHCTpaunusi MpUMEHEHUs MpaBWiIa MPOU3BEIEHUS NPU BBIBOJE (POPMYJBI UMCIa
NEPECTAaHOBOK M3 N 3JICMCHTOB,
— BIJaJICHUE MOHATHEM pa3MeIlleHUus U3 M 3jeMeHToB mo N. 3HaTh (opmyry A
BBIUMCIIEHHsT AT - 9MCIa Pa3MENIEHUi U3 M 3JIEMEHTOB TI0 N, yMETh TIPUMEHSATE €&
P pElIeHUH 3a]1aY;
— BIJIQJICHUETIOHATHEM COYeTaHHi Oe3 MOBTOPEHHIl M3 M 3JIEMEHTOB 1O N. 3HaHHE
dopmybl st BEIamCeHust Cpp - 9MCIIA BCEBO3MOKHBIX COYETAHUH U3 M HIEMEHTOB
110 N, yMEHUE NIPUMEHATH €€ IIPU PEIICHUH 3a/1a4;
— YMEHHE pacKJIaJbIBaTh cTereHb OMHOMa mo (opmysne HbroToHa mpu HAXOXKICHUU
OMHOMHATBHBIX KOA(PHUIIMEHTOB ¢ TIOMOIBI0 TpeyroibHuka [lackans. [lpumensTs
MOJIyYEHHbIE 3HAHUS IIPU PELICHUH 3a/1a4.
Memanpeomemnoie uenu.
— 3HAKOMCTBO C POKJIEHHEM KOMOMHATOPUKHU KaK HAyKH, TTO3BOJISIOLIEH aHATU3UPOBATh
TOJIOBOJIOMKH U a3apTHBIE UTPBI;
— TMpUMeHeHHuEe KOMOWHATOPHBIX METOJOB B CTATHCTUKE, I€HETHUKE, TMHTBUCTUKE, TIPU
pelIeHWH TPAHCHOPTHBIX 3aja4, NPy CO3JaHUM U JACKOJUpOBaHUs MU(POB, B
uH(bOopMaTuKe U Jp.
Juunocmuuvle yenu:
— Ppa3BUTHE aHAJMUTUYECKUX CIIOCOOHOCTEN U UHTYHIIHH;
— UWHTErPUPOBAHUE B JIMYHBIM ONBIT HOBOW, B TOM YHCJIE CAMOCTOSITENIBHO MOTYyUYEHHOU
UH(pOpPMaLIUH.
VI. | 9JIEMEHTBI TEOPUH
BEPOSITHOCTEN
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CoObiTus. KomOuHamm coobITUHN.

[TpoTHBOIOIOXKHOE COOBITHE.
BepositHoCcTh COOBITHS.
Cnoxenue BEPOSITHOCTEH.
He3zaBucumbie COOBITHSL.
YMHOXKEHUE BEPOATHOCTEM.

CratucTudueckas BCPOATHOCTD.

Ilpeomemmnuvie yenu:

3HAaKOMCTBO C pa3JIMYHBIMHU BHJIAMH COOBITUH, KOMOWHAIMSIMH COOBITHH;

BBE/ICHUE TMOHATHS BEPOSTHOCTU COOBITHS (B KJIIACCHYECKOM TIOHUMAHUN) U 00y4YeHue
HaXO0XJICHUIO BEPOSITHOCTH CIIy4aiiHOT O COOBITHS c OUYEBUIHBIMU
0J1aronpUATCTBYIOIUMU UCXOAAMU;

3HAKOMCTBO C TEOPEMOI O BEPOSITHOCTU CYMMBbI JIByX HECOBMECTHBIX COOBITUH U €€
IPUMEHEHUEM, B YAaCTHOCTU IPH HAaXO0XKJIEHUU BEPOSTHOCTU IPOTHBOIOJIOKHOIO
COOBITHS;

3HAKOMCTBO C TEOPEMOM O BEPOSITHOCTH CYMMBI JABYX MPON3BOJIBHBIX COOBITHIA;
MHTYUTHUBHOE BBEJCHHE MOHITHS HE3aBUCUMBIX COOBITHI;

o0yueHue HaxOXICHUIO BEPOSITHOCTH IIPOU3BEIEHUS JI000r0 Ynciaa HE3aBUCUMBIX B
COBOKYITHOCTH COOBITHIA;

3HaKOMCTBO ¢ (hopmynoi bepHysu, naromieil BO3MOXHOCTh HAXOJIUTh BEPOSTHOCTh
pa3HoO0pa3HbIX KOMOUHALUN COOBITHI B CEPUSAX OJHOTHITHBIX OIBITOB, B KaXIOM U3
KOTOPBIX (PUKCUpyeMOoe COOBITHE JTUO0 MPOUCXOTUT, TUOO HE IPOUCKOIUT.

Memanpeomemmnuie yenu:

YMEHHE BBIYUCIIATH BEPOSITHOCTH COOBITHII B peaIbHOM JKU3HH;
dbopMHpOBaHKE MPECTABICHUN 0 METOaX 00pabOTKK HH(POPMAIIUH.

Jluunocmmuowie uenu:

dbopMupOBaHE MUPOBO33PEHUS, COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO HAyKU;
BOCIIUTaHHE TMAaTPUOTHU3MA, TOPJIOCTH 3a CBOIO PoauMHy Ha MpuUMepe >KU3HH U
JESATETLHOCTH OTEYECTBEHHBIX YUY€HBIX — MaTemaTukoB (MapkoB A.A., JlsmyHoB
A.M., Konmoropos A.H., Xunuun A 5., 'nenenko b.B.);

pa3BUTHE CIIOCOOHOCTU U TOTOBHOCTH BECTH JUAJIOT C JPYTHMHU JIIOJbMU B Ipoliecce
COBMECTHOM J€ATEIbHOCTH.

VII.

CTATUCTHKA

Cinyuaiinbie BEJIMYMHEL.
IlenTpanbHbie TeHIEHIIMU. Mepbl
pasbpoca.

Ilpeomemmnvwie yenu:

dbopMupoBaHUE TOHSTUS CIYYalHON BEJWYHMHBI, MPEACTABICHUS O paclpeleieHun
3HAUEHUH AUCKPETHOW CITy4aiiHON BEJIMYUHBI B BUJIE YACTOTHOM TaOJIUIIbI;

BBEJICHUE TIOHATUS TE€HEPAIbHOW COBOKYIIHOCTM U BBIOOPKH, JEMOHCTpAIus
MPUMEPOB PEMPE3CHTATUBHBIX BHIOOPOK 3HAUCHUH CIIy4aliHON BEIUYUHBL;
dbopmMupoBaHue MpeACcTaBIeHUH 00 OCHOBHBIX LIEHTPATBHBIX TEHICHIMSIX: MOJIE,
MeAMaHe, CpeIHee M YMEHHS MX HAXOAWTh B YUeOHBIX BBIOOPKAX;
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— o0yuyeHHe TPEICTABICHUA O MATEeMATHYECKOM OXUJIAHWUM W YMEHHH BBIYUCISATH
MAaTEMaTUYECKOE OKHMIAHUE CIYyYAHON BEITMYMHBI C KOHEUYHBIM YHCIIOM 3HAYEHU;

— BBEJIEHHE OCHOBHBIX Mep pa3dpoca 3HAYCHMH CIlydyailHOW BEIMYMHBL pa3Max,
OTKJIOHEHHE OT CPEJIHETO, AUCIIEPCHUIO.

Memanpeomemmbwie yenu.

— pacLIUpPEHHE CPEACTB MOJICIUPOBAHMS PEATBHBIX IPOLIECCOB U SIBJIICHUI;

— 3HAKOMCTBO C IPUMEHEHUEM 3HAHUM O CIyYaHBIX BEJIMYMHAX B PEIIEHUU MTPAKTUKO-
OPUEHTHUPOBAHHBIX 3a7a4.

Jluunocmmuvwie yenu.

— pacumupeHHe TPEeACTaBICHHUN O YUCIOBBIX MHOXKECTBAX;

— pa3BUTHE TOTOBHOCTM K CaMOOOpa30BaHUIO Ha TMPOTSIKEHUU BCEU >KU3HU, Kak
YCJIOBHIO YCIICIIHOTO JOCTHMKEHMsSI TIOCTaBJIEHHBIX IIeJeil B BhIOpaHHOUM cdepe
JIeSITEILHOCTH.

VIII.

3AK/IIOYUTEJIBHOE
IHOBTOPEHHE KYPCA
AJI'EBPbBI n HAYAJ
AHAJIN3A ITPH
IHOATI'OTOBKE K
UTOIOBOM ATTECTAIIMA
11O MATEMATHKE
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Pemenue npocreimmx
JIMHEWHBIX, KBaJIPaTHBIX,
palMOHANBHBIX, IOKA3aTEIbHbBIX U
Jorapu(MUUEeCKUX HEpPaBEHCTB.
Utenue rpaduKoB 3aBHCUMOCTEH,
UHTEpIpeTanus uHpopmanuu,
MPEACTABICHHON Ha HUX, YMEHHE
nenatb BeIBOAbL. MHTEprperanus
uH(pOpMaLIUU, TPEICTABICHHON
Ha JuarpaMmax U yMEHUue JenaTh
BbIBOJIbL. DyHKIIMK. CBOICTBA
bysakuit. ['paduku pyHKmii
I'eomerpuueckuil u Qusnueckuii
CMBICII IIPOU3BOIHOM.

Ilpeomemmnwie yenu:

— yMeTh pemiath 3ajanus tuna: 1, 2,3,5,7,9, 10, 11, 12, 14, 17 u3 neMoHCTpalimOHHOI
Bepcuu (JIEMO) EI'D (6a30BbIit ypoBEHbB);

— BJIQJIETh METOJIAMHM pelIeHUI 3ananuil Tuna: 18, 19, 20.

Memanpeomemnoie yenu:

— YMEHHE CaMOCTOSITEIBHO OIPEACNATh eI CBOEro OOydYeHHs, CTaBUTh U
dbopmyaupoBaTh I ceOs HOBBIC 3a/1a4u B yu€0e W MO3HABATEIBLHOM JIEATEILHOCTH,
pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH MTO3HABATEIILHOMN JCATEIHHOCTH,

— yYMEHHE CaMOCTOSITEIIPHO IUIAaHUPOBATh ITyTH JOCTIIKCHHS IIeJIed, B TOM YHCIIE
aJIbTEPHATHBHBIC, 0OCO3HAHHO BBIOMPATh HanoOoJee 3PPEeKTUBHBIC CITOCOOBI PEIICHUS
y4eOHBIX ¥ MO3HABATEIbHBIX 33/1a4;

— Ppa3BUTHE YMEHUH  CaMOCTOSITEIbHO  OCYIIECTBJSTh,  KOHTPOJUPOBaTh U
KOPPEKTUPOBAThH JIEHCTBUS B Mpoiiecce 0000IeHuUs, CUCTEMATH3AIMH U PACIIHPEHUS
3HaHUM, NOJYYEHHBIX B OCHOBHOM IIKOJIE;
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IIpuMeHeHHEe TPOU3BOAHOU K

HCCIIEI0BAHUIO GbyHKIUH.
Pemienne 3amau  Ha  Temy:
«ITonsaTHe BEPOSATHOCTH.
[IpakTrnueckue 3a7a4u Ha
BBIUHCIICHUE BEPOATHOCTEM.

[Ipocreiimue npaBuia u GopmyJibl
BBIYMCIIEHUS BEPOSAT  HOCTEW».
Pemenune 3amad Ha BBIYMCIIEHHE
1o JAHHBIM bopMmynam.
JlelicTBUTENIbHBIE qucia 51
KoopJuHaTHas npsimas. Pemienue
3ajady = Ha  BBIOOp  BEPHOrO
BBICKa3bIBaHUS IO  JaHHBIM
ycnoBUsAM 3ananus. [To3unmonnas
3aUCh quca, MIpU3HAKU
JETMMOCTH HaTypaJIbHBIX YHCEl.
DOneMeHTbl KOMOWHATOpUKH B
pewennu 3anad. [loctpoenune u

— (¢opMuUpOBaHHE YMEHUH CaMOCTOSTEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPCKTUPOBATH CBOKO ACATCIBHOCTD IIPU BBIIIOJIHCHHUN 3aI[aHHI>i;

Juunocmmuvie yenu:

— (GopMHpOBaHHE OCHOB CaMOBOCIIMTaHHsI B IIPOLIECCE BBIMOJIHEHUS Pa0dOT PasHOTO
YPOBHSI CIIOHOCTH;

— pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH,
JeSTEIbHOCTH.

HHTYWIIUHU, HAaBbBIKOB CaMOCTOSTCIBHOMN

HUCCJICJOBAHUE MaTEMATHYCCKUX
MOJEIIEHN.
UTOoro 102
I'eomerpus, 10 kiaacc
Ne I'maBa/ Conep:xxanue Koua-Bo | Heau o0yyenust
I./. | MaTepuaja 4acoB
I. | MOBTOPEHUE. BBEJEHME B 10
NPEJIMET
TpeyroybHUKY, KJIaccuUKaIus
TPEYrOJIbHUKOB, 3aMeyaTesbHbIe IlIpeomemnwie yenu:
JJMHUKU W TOYKHU B TPCYT'OJIbHUKC. — cucremarmni3anuia 3HAaHUH O TPECYTOJIbHUKAX, TPUMCHCHHUC CBOMCTB | —
PaBHO6C,Z[pCHHBII>’I u MCOUAH, 6I/ICCGKTpI/IC, BBICOT IUIA pCHICHUSA 3a/1a4;
PAaBHOCTOPOHHUM TPEYTOJIBHUKU UX
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cBoiicTBa. OKpYy>KHOCTb, BIMCAHHAsI B

TPEYTOJIbHUK, OKPYKHOCTb,
OMHUCaHHasi OKOJIO TPEYTOJIbHUKA.
PaBenctBo i rojiooue
TPEyrodbHUKOB. CpemHsss  JTUHHS
TPEYroJbHUKA. [TpsimoyTONBHBIE
TPEYTOJbHUKH.
Tpuronomerpruyeckue byHKIIUU
OCTPBIX YIJIOB. [Tmomans
TPEYroJbHUKA.

YeTbIpEXyroIbHUKH, KJIacCU(PUKALIUS
YEeTBIPEXYTOJIBHUKOB, CBOWCTBA W
MIPU3HAKH napasuienorpamma,
MPsIMOYTOJIbHUKA, KBajapaTa, pomoa.
Tpanenus, cpeaHss INHASA TPAIICLHH.

OKpy>KHOCTB, BIHMCAHHAs B
YETBIPEXYT OJIbHUK. OKpyXHOCTB,
onucaHHas OKOJIO
YETBIPEXYTOJIBHUKA. Dopmysl

ionaiel 4eTbIpEXyrobHUKOB.
OKpYy’>KHOCTb. ¥YTJIBI U OTPE3KH,
CBSI3aHHBIE C OKPY>KHOCTBIO.
[Ipenmer crepeomerpun. AKCHOMBI
CTepEOMETPHH. HekoTopsie
CIIEJICTBUS U3 aKCHOM.

— BJIQJICHUE TIOHATHEM «TE€OMETPUYECKOE MECTO TOYEK», YMEHHE
MPUBOUTH MMPUMEPHI. YMeHUe HOpMYITHPOBATh U TIOKa3bIBATh CBOWCTBA
Y TIPU3HAKU PaBHOOEIPEHHOTO M PABHOCTOPOHHETO TPEYTOJIbHUKOB;

— YMEHHME JI0Ka3blBaTb, YTO B TPEYrOJbHUK MOXHO  BIIHCATh
€IMHCTBEHHYI0 OKPYXHOCTb M OKOJIO TPEYTrOJbHHKAa MOKHO ONHUCATH
€IMHCTBEHHYIO OKPYKHOCTb;

— yMeHue (QOpPMYyIUPOBaThH TPU3HAKK  PABEHCTBA U IMOJOOHS
TPEyTroJIbHUKOB, CBOMCTBA CPEAHEN JIMHUH;

— YMEHHME BBIPAXKATh CTOPOHBI MPSIMOYTOJBHOIO TPEYTrOJIbHHUKA Yepe3
OJIHY U3 JTaHHBIX CTOPOH M OCTPBIN yTOJI;

— YyMEHHE BBIBOAUTH  (QOPMYNIBl IS  HAXOXKJEHUA  IUJIOIIA[U
TPEYTrOJIbHUKOB;

— ymeHue QOpMyIHpPOBATH CBOMCTBA M TMPH3HAKH TMapajuiejorpamma,
MPSIMOYTOJILHUKA, KBaJpaTa u pomoa;

— yMEHHUE BBIBOJUTH (POPMYITy JUIsl HAXOXKJACHUS JUIMHBI CPETHEH JTUHUN
Tpamnenuu;

— ymeHue GOpMyTUPOBATH YCIOBHS, NMPU KOTOPHIX OKPY>KHOCTH MOXKHO
BIIMCATh B YETHIPEXYTOJIBHUK U ONTUCATh OKOJIO HETO;

— YMEHHUE BBIBOAUTH (OPMYJIBI IUIOMIAJCH MpPSAMOYroJibHUKA, KBajpaTa,
napasuiesorpaMma, pomM0a, Tpaneluy;

— yMeHue (GopMynIHpOBaTh U JOKAa3bIBaTh TEOPEMbI O BIIMCAHHBIX YyIJaXx,
00 yriie Mexay KacaTeabHOU M XOpJI0i, 00 OTpe3Kax MepeceKaromuxcs
XOpA, O KBajapaTe KacaTeJbHOW. YMEHHE BBIBOJUTH (DOPMYJIbI IS
BBIYMCIICHUS YIJIOB MEXKY JBYMs CEKYLIMMHU, IPOBEAEHHBIMU U3 OJHOU
TOYKH;

— YMEHHUE MepevHcsiTh OCHOBHbIE (GUTYypbl B MPOCTPAHCTBE (TOUKa,
npsiMasi, IJIOCKOCTh), (OPMYIHPOBATH AKCHOMBI 00 HMX B3aHUMHOM
pacnoyIOKEHUM M WUIIOCTPUPOBATh 3T AKCUOMBI NPUMEPAMH U3
OKPY’KarollleH cpelbl;

— yMeHue ¢opMyIUpoOBaTh W JIOKa3blBaTh TEOPEMY O IUIOCKOCTH,
MPOXOIALLEH Yepe3 NPSAMYIO U He JIEKAIIYI0 Ha HEW TOUKY, U TEOPEMY O
IJIOCKOCTH, MPOXOASAIIEN YEPE3 BE IEPECEKAIOIIUECS NPSIMBIE.

Memanpeomemmnbvie yeau.
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MOATrOTOBKA K MPUMEHEHUIO 3HAHUH M0 IUIAHUMETPUHU, MOJYYEHHBIX B
OCHOBHOM IIIKOJE, K U3YYCHHUIO CTEPEOMETPUHM, TPUTOHOMETPHH,
MaTE€MaTUYECKOI0 aHAJIN3a;

pa3BUTHE YMEHHI CaMOCTOATEIBHO OCYILECTBIATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JEHCTBUS B MpoIecce 0000IIECHUs, CUCTeMAaTU3aIluU U
paclIMpeHus 3HAaHUM, IMOJTYYEHHBIX B OCHOBHOM IIKOJIE;

Jluunocmmuote uenu.

CUCTeMAaTH3alisl 3HAHUM 10 MJIAHUMETPUH, MOJYYEHHBIX B OCHOBHOM
nikoJie, 1yist 3¢p(HEeKTUBHOIO OCBOEHHS Kypca CTEPEOMETPUH U YCIIEILTHOM
noaroroBku k EI'D no npodunbHOl MaTemMaTuKe;

pa3BUTHE T'OTOBHOCTH K €aMOOOpPa30BaHMIO Ha MPOTSIKEHUH BCeH
YKU3HHU, KaK YCJIOBMIO YCIIEIIHOTO JOCTUKEHUSI TOCTABJIEHHBIX 1IeJIel B
BbIOpaHHOM chepe esTeNbHOCTH

paciiupeHue NpeICTaBICHUH 00 aKCMOMATHUYECKHX IOCTPOEHUSX
reoOMEeTpHUH (Hay4yHOU Teopun).

MAPAJUIEJBHOCTD MPSIMBIX
U IIJIOCKOCTEM

16

[TapannensHOCTh NPAMBIX, TPIMON U
IJIOCKOCTH (TapasuiebHbIe MPSMBbIE B

MPOCTPAHCTBE, MPU3HAK
MapajuieTIbHOCTH MIPSIMBIX B
MIPOCTPAHCTBE). [TapannensHOCTH
NpAMOM M TUIOCKOCTH. B3anmHoe
pacroJioKeHue MIPSMBIX B
npoctpancTBe.  CKpemMBaromuecs
npsiMbIE. YTIIBI C COHAIIPaBJICHHBIMH
CTOpOHAMH. Bzaumuoe
pacroJioKeHue MIPSMBIX B
MPOCTPAHCTBE. Vron MEX Y
MIPSMBIMHU. [TapannensHbIe

miockocTu.CBoicTBa napajieJIbHbIX

Ilpeomemmnvie yenu:

(GopMHpOBaHME TOHATHS TApPALICTBHBIX MPSIMBIX B IMPOCTPAHCTBE,
JI0Ka3aTeIbCTBO TEOPEMBI O TTAPAIIICITEHBIX MPSIMBIX;

(dopMHpOBaHHE TPEACTABICHUS O BO3MOXHBIX CIy4asX B3aHMMHOIO
PacIIoIOKEHUS TIPSIMOU ¥ TIIOCKOCTH,

JI0Ka3aTeNIbCTBO YTBEPKACHUH O MapauIeIbHOCTH PSMOU U TIOCKOCTH
(cBOICTBA U MIPU3HAK);

dopMHupOBaHHE TPEICTABICHUNA O BO3MOMKHBIX CIydasX B3aHMMHOTO
PacIIOJIOKEHUS IBYX MPSIMBIX B IIPOCTPAHCTBE;

BBCJICHUE IIOHATUS CKPCUIUBAIOIIUXCS MPSIMBIX, JO0Ka3aTeIbCTBO
TEOPEMBI, BBIPAKAIONICH TNPHU3HAK CKPCIIUBAIOIIMXCS TPSIMBIX, U
TEOPEMBI O TUIOCKOCTH, TIPOXOJISIIEH Yepe3 OJHY M3 CKPEIIUBAIOIIUXCSI
NPSIMBIX TAPAJUICITBLHO APYTOW TPSIMOI;

BBEJICHUE TIOHSATHUS COHAIPABJICHHBIX Jy4ell, T0Ka3aTeabCTBO TEOPEMBI

EHOCKOCTGH' I TeTpaaz[p. 00 yriax ¢ COHAIIPaBJICHHBIMH CTOPOHAMMU;

aApaJlICIICIIUIICH. OCTPOCHUC o

P o a p - (I)OpMI/IpOBaHI/Ie MOHATHA MapaJlUICJIbHBIX IJIOCKOCTCH, JOKA34TCILCTBO

CCUCHUU TETpasapa n o o
pasip YTBCPIKACHHUA O IPU3HAKE U CBOUCTBAX MAPAJUICIIBHBIX IIJIOCKOCTCHU,

TapaJuIeJCuIcaa.
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— (QopMupoBaHue TMpPENCTABICHUIO TeTpadape | MapauleienuIese,
JEMOHCTpALIMS HAa YepTek ax U MOJEISAX UX BJIEMEHTOB, H300pakeHUe
THX (UTYpP HA PUCYHKAX, MIUTFOCTPAIUs C WX MOMOIIBIO Pa3TUIHBIX
CIy4yaeB B3aUMHOIO pAaCIHOJIOKEHUS TMPSAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE,  JOKA3aTE€NbCTBO  YTBEPXKIEHUS O  CBOMCTBax
napajuleJenunena;

— BBEJCHHE TIOHATUSA CEYCHHS, IIOCTPOCHHE CEUYCHHH TeTpaszapa
(mapasnenenunena), aHaau3 BO3MOXKHBIX BUJIOB CEUYCHUN, 3HAKOMCTBO C
METOJIaMH TTOCTPOCHUSI CEUYCHHI.

Memanpeomemmnuie yenu:

— yMEHHE pacro3HaBaTh Ha YepTEKax, MOJACIAX U B PEATHLHOM MHPE
reoMeTpuueckue (GUrypel U Teiaa (MHOTOTPAHHHKH), HPUMEHSTH HMX
CBOMCTBA MPU MOJCIUPOBAHUHU B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.

JIuunocmmuuie yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS W MBIIUICHUS TIpU
WM3yYE€HUH MHOTOTPAHHUKOB M UX CEUCHHM.

. | HEPIIEHAUKYJAPHOCTDb 18
NPSMBIX U IIJIOCKOCTEM
[lepnenaukynsipuple  OpsIMbIE B Ilpeomemmnwie yenu:
MPOCTPAHCTBE. [TapannensHbie — JIOKa3aTeIbCTBO TEOPEMBI, BBIPAXKAOILIEH IIPpU3HAK
npsiMble,  MEPHEHAUKYJSIPHBIE K NEPIEeHIUKYIIPHOCTH TMPSAMOM U IJIOCKOCTH, U  TEOPEMBbl O
MJIOCKOCTH. ITpu3zHak CYLIECTBOBAaHMM M €IWHCTBEHHOCTH TMPSAMOM, MPOXOoIslIel uepe3

NEPIECHIUKYJIAPHOCTH  NIPSAMOH U
miockoctu. Teopema o0 MpsSIMOM,
HEPIECHIUKYJIAPHON IJIOCKOCTH.
PaccTosiHMe OT TOYKHM IO TUIOCKOCTH.
Teopema 0 TpEX IEpIEHAMKYIApaX.
Yron Mexay NpsMON U IUIOCKOCTBIO.
JIByrpaHHb1i YTOJL. IIpu3snak
HIEPIEHIUKYJIIPHOCTH JBYX
IJIOCKOCTEM. [IpssMoyronbHbIN
napajienenuIen. TpéxrpanHslii
yroj. MHOrorpaHHsIil yroil.

JAHHYIO0 TOYKY M MEPNEHIUKYIISPHYIO JTaHHOH MJI0CKOCTH;

— pelieHHe 3a7ad Ha BBIYMCIEHHWE U JI0KA3aTeNbCTBO, CBS3aHHBIX C
NEePIEHIUKYJIIPHOCTBIO MPSMON U MJIOCKOCTH;

— BBEJEHHME TOHATHUS MEPHEHIUKYJSpa W HAKIOHHOM K IUIOCKOCTH,
IPOEKIMY HAKJIOHHOM, PACCTOSHUSA: OT TOYKU JO IUIOCKOCTH, MEXITY
napajjiebHBIMU IUIOCKOCTSIMH, MEXAy HapajlebHOW HNpsAMoil H
IUIOCKOCTBI0, MY CKPEIIMBAIOLUIMMUCS IPSIMbIMU;

— JI0Ka3aTelbCTBO TEOPEMBI O TPEX MEPHEHIUKYIAPAX U NMPUMEHEHHE e&
IpY PELICHNH 3a/1a4;

— BBEJEHHE IMOHATHUS OPTOrOHAJIBLHOW MPOEKIMH TOYKU ((PUryphl) Ha
IJIOCKOCTB;

— BBEJCHME NTOHATHS YIJIa MEKJY NPSMOU U MIIOCKOCTBIO;
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— BBEJICHHE MOHATHS ABYT'PAHHOTO yTJIa, €0 U3MEPEHUs, 0OBSICHEHHE, UTO
TAKO€ YroJl MEXIYy IEepPECEKAlOIMMKC IUIOCKOCTAMM M B KaKHX
IpeJienax OH U3MEpSETCS;

— (QopMupoBaHue TpPEACTABICHHUS O B3AUMHO MEPIECHAUKYISIPHBIX
IJIOCKOCTSIX, JI0Ka3aTeJIbCTBO TEOPEMBI 0 IIpU3HaKe
NEPIEHIUKYJIIPHOCTH JBYX INIOCKOCTEM;

— OIpeleieHue NPSIMOYTOJbHOIO MapajljIeNeNuIeaa, A0Ka3aTeabCTBO
YTBEPKACHUM O €ro CBONMCTBAX;

— BBEJCHHME  IMOHATHS  MHOTOTpAaHHOro  yria  (TpEXTpaHHOro),
JIOKa3aTeNIbCTBO YTBEPKIACHUS O TOM, YTO KaXIbIH IUIOCKUNA yToi
TPEXTPAHHOTO YIJIa MEHBILIE CYMMBI JIBYX JIPYI'HMX IIJIOCKMX YTJIOB, U
TEOpPEMBI O CYMME IUIOCKUX YIJIOB BBIITYKJIOTO MHOTOI'PAHHOIO yIJIa.

Memanpeomemmnule yenu:

— YMEHHE paclo3HaBaTh Ha YepTeXax U B pealbHOM MUpE NapajieiabHbIe

u MePIICHINKYIISIPHBIE TUTOCKOCTH, CKpellHBaroIuecs u
MepeceKarouecss MpsMbBIe, OINPENENATh Yroll MEXIy TNpsSIMOd W
IIJIOCKOCTBIO;

— YMCHHE paclio3HaBaTh Ha YEPTEkKaxX, MOACISIX U B PEaTbHOM MHpE
reoMeTpuueckre (GUrypsl W Tela (MHOTOTPAHHUKH), NMPUMEHATH WX
CBOWCTBA MPU MOETHPOBAHNN B €CTECTBEHHO-HAYUHBIX 00JIACTSX.

Juunocmmuvie yenu:

— pa3BUTHE TIPOCTPAHCTBEHHOTO BOOOPaXCHHUS W MBIIIICHUAS TIPH
U3yYEeHUH MHOTOTPAHHHKOB.

MHOI'OI'PAHHUKH

12

[Tonsitue mHororpanHuka. Ilpusma.
I'eomerpuueckoe Ttenmo. Ilupamuna.
[IpaBunpHass nupamupga. YceyéHHas
nupamuga. IlocTtpoeHue ceudeHuit

MUPaMHUI. Cummerpust B
MIPOCTPAHCTBE. [Tonsitue
MIPaBUIIBHOTO MHOTOTpaHHHKA.

ONEeMEHThI CUMMCTpPUHN TIPaBUIIBHBIX
MHOT'OI'paHHUKOB.

Ilpeomemnnie yenu.

— BBEICHHC TIOHATHS MHOTOTPAaHHHUKA, €ro 3JIEMEHTOB, BBIITYKJIOrO
MHOT'OI'PaHHHUKA, TPUMEPHI MHOTOI'PAHHUKOB;

— BBEJCHHC IOHATHS T'€OMETPUUYECKOI'0 TeJa, JOKA3aTeIbCTBO TEOPEMbI
Dlinepa i BBIMYKIIBIX MHOTOTPAaHHHUKOB;

— BBEJCHHE TIOHATUS TMPU3MBI (TPSIMOH, HAKIOHHOW, TNPaBUIHHON),
n300pakeHre MPU3MbI Ha PUCYHKE;

— OlpelereHHe TOHATUS IUIOMAAb MOTHOW (OOKOBOW) MOBEPXHOCTH
MIPU3MBI;
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—  BBIBOJ (bopmybl IUIOIIA U OpPTOrOHAJILHOU IIPOEKLIUU
MHOTOYI'OJIbHUKAa U JI0Ka3aTeJIbCTBO MPOCTPAHCTBEHHOW TEOpPEMBI
[Mudaropa;

— BBEJCHME NNOHATHI: NHpaMUAa, yCeUEHHAsI MUPAMH/IA, UX HIEMEHTOB;

— OlpeleieHHe IUIomaan MOoJHON (OOKOBOM) MOBEPXHOCTU HUPaMUBbI,
yCE4EHHOW NMUPAMMUJIBI;

— BBEJCHHME IIOHATHUA MPABUIBHOW  MHMpaMuAbl, JOKa3aTEJIbCTBO
YTBEP)KIIEHHI O CBOHCTBaxX e€ OOKOBBIX pEOep, OOKOBBIX TpaHel u
TEOPEMBI O TUIOIIA U OOKOBOM MOBEPXHOCTH MPABUIILHON MUPaMUIbI;

— peuleHWe 3aJady Ha BBIYMCIEHUE U JI0KA3aTeIbCTBO, CBS3aHHBIX C
NUpaMHJIaMU, 33/1a4 Ha MOCTPOCHHE CEUEHUI MUpaMUI;

— OIpeneieHHe TOYEK, CUMMETPUYHBIX OTHOCHUTENIBHO TOYKHU (IIPSMOM,
IUIOCKOCTH ), HEHTPa (OCH, MIIOCKOCTH) CUMMETPUN QUTYPBIL;

— BBEJCHHE IMOHATUS MHOIOI'PAHHUKA, MPAaBHJIBHOTO MHOIOI'PAHHUKA,
JI0Ka3aTeNIbCTBO, YTO HE CYIIECTBYET NPAaBHJILHOTO MHOI'OTPaHHHUKA,
TpaHsIMH KOTOPOTO SIBJISIFOTCS TPAaBUJIBHBIE N-YTOJBHUKKA TIPUN>6,
BU/JIbI TPABMJIBHBIX MHOTOTPAHHUKOB MX AJIEMEHTHI CHMMETPHUHU.

Memanpeomemnmnule uenu:

— JEMOHCTpanus NpuMepoB  GUTYp, O0OJagalomux  dJIeMEHTaMHU
CUMMETPHH B UCKYCCTBE, APXUTEKTYPE, TEXHUKE, IPUPOJIE;

— YMEHHE paclio3HaBaTh Ha 4YepTexkax, MOJEISIX U B PEATbHOM MHpeE
reomerpudeckue GUrypbl U Tena (MHOIOIPAaHHMKM) IPUMEHSTh HUX
CBOWCTBA NPU MOJEIMPOBAHNU B €CTECTBEHHO-HAYUYHBIX 00JIaCTAX.

JIuunocmmuute yenu:

— pa3BUTHE NPOCTPAHCTBEHHOI'O BOOOpPaXXEHHsS U MBIIIJICHUS [pH
U3y4€HUH MHOI'OI'PAHHHUKOB;

— BOCIHMTaHUE 3CTETUYECKOM KyJbTYpbl IpPU HU3YyYECHUH H300pakeHUi
IIPaBUJIbHBIX MHOI'OI'PAaHHHUKOB.

IHOBTOPEHHE 12

Pemienue 3az1a4 Ha Ilpeomemmnvwie yenu.

TeMbl:«IIpaBunbHasg nupamuga, €& — yMeTb pelaTh 3a/laHus Tuna 6 u3 AeMoHcTpauuonHoi Bepcuu (JJEMO)
DJIEMEHTBD; «IIpaBuibHas EI'D (mpodunbHbIil ypoBeHbD);

TpeyroiabHas nupamuza, eé — yMeTb pelaTh 3a/laHus Tuna 8 u3 AeMoHcTpanuonHoi Bepcuu (JJEMO)
JJIEMEHTBD»; «IIpaBuibHas EI'D  (mpodunbHBIi  ypoBeHb) O  NUpaMUAax,  IpU3Max,

YeThIPEXYTONbHAS (IIECTUYTOJIbHAS)

napajuieNienunenax, Kyoe;
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nupamuja, €€ aneMeHTo»; «IIpuzma
n e€ oneMmeHTsl. IlpsMas mnpusma.
IIpaBunbHas npusma. IIpaBuiibHas
TpEeyroybHas MIPU3MaAY;
«[Iapannenenunesn, €ro 3JIE€MEHTHL
[IpsAMOYTONBHBIN  IapaJuIEICIUIIE].
Ky©6.»

BJIAJICTh NMPUEMaMU pEIICHUs 3aa4 Ha JJOKAa3aTeJIbCTBO U BBIUUCIICHHUE
tuna 14 u3 JJEMO EI'D o TpeyrosbHbIX NuUpamMujax, O NUpamHuaax,
npU3Max, napauienenumnenax, Kyoe;

BJIQJICTh MPUEMAMH PEIICHUS 3a7a4 Ha JTOKA3aTeIbCTBO U BBIYUCIICHUE
tuna 16 uz IEMO EI'D.

Memanpeomemmubwie yenu.

YMEHHE CaMOCTOSITENIbHO OIPEEIIATH LIEJIM CBOEr0 O0YUYEHUs], CTAaBUTh U
dopmynupoBath 1S ceOst HOBBIE 3a/aud B y4€Oe M MO3HABATEIBHOM
NeSITENIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH MMO3HABATEIbHOMN
JeSITENIbHOCTH;

YMEHHE CaMOCTOSITEIIbHO MJIAHUPOBATh MYTH JOCTUKEHHUS 1IeJIel, B TOM
yHclie albTepHATUBHBIE, OCO3HAHHO BhIOMpPATh Hanboee 3 heKTuBHbIE
CIOCOOBI pelIeHus] yUeOHbIX U TIO3HABaTEIbHBIX 3a/1a4;

pa3BUTHE YMEHHI CaMOCTOSITEIbHO OCYILIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBAThH JEUCTBUSA B Iporiecce 0000IIeH s, CUCTEMaTH3alluu 1
paclIupeHus 3HaHUM, MMOJTYYEHHBIX B OCHOBHOM IIKOJIE;

dbopmupoBanue yMeHUI CaMOCTOSITENILHO OCYILIECTBIIATD,
KOHTPOJIUPOBaTh M  KOPPEKTUPOBATh CBOK  JIEATEIBHOCTh IpPHU
BBIMOTHEHUH 3aJaHUIA;

Jluunocmmuowie uenu:

dbopMupOBaHHE OCHOB CAMOBOCITUTAHUSI B IIPOLIECCE BHITIOJIHEHUS padboT
Pa3HOTO YPOBHSI CIIOKHOCTH;

pa3BUTHE  TBOPYECKHX  CIOCOOHOCTEW,  HMHTYHMIIMH,  HaBBIKOB
CaMOCTOSITEJIbHOM 1eATEIbHOCTH.

UTOTO 68
I'eomeTpus, 11 kiacc
Ne I'maBa/ Conep:xxanue Koua-Bo | Heau o0yyenust
/. | MaTepuaja 4acoB
l. | MUIUHAP, KOHYC U LIAP. 14
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[Tonstne  wwmeapa.  I[lnomans
MOBEpXHOCTH LMiauHApa. Ilonarue
KoHyca. Ilmomaas moBepxHOCTH
KoHyca. Yceu€HHbiit konyc. Cdepa u
map. BsaumbHoe  pacnonoxenue
chepsl u tuIockocTH. Kacaremphas
IOCKOCTh K cdepe. Ilmomanp
cheprl. BzammHOE pacnojoKeHue
ctepsl u npsamoii. Cdepa, BnucaHHas
B IWIMHIPUYECKYIO TIOBEPXHOCTbD.
Cdepa, BmucanHasi B KOHUYECKYIO
MMOBEPXHOCTb. Ceuenus
IAHPUIECKOM MOBEPXHOCTH.
CeueHnst KOHMYECKOW MOBEPXHOCTH.

Ilpeomemmnuvie yenu:

— BBEICHHE TMOHATUS IWJIUHAPUYICCKONW TIOBEPXHOCTH, €€ oOpasyomeid u
ocu,u300pakeHre HWIMHAPA U €r0 CeUSHHsI IIIOCKOCThIO, MPOXOAAIIeH uepes
0Cb, TUIOCKOCTBI0, MIEPIICHIUKYIISIPHOM K OCH;

— OlpeleeHNe IUIOMAau OOKOBOM MOBEPXHOCTH IWJIMHIPA BBIBOJ, (POPMYJIbI
JUTSL BBIYMCIICHUSI OOKOBO ¥ ITOJTHOM MOBEPXHOCTH ITUJIMHIIPA;

— BBEJCHHE MOHATHS KOHUYECKOH MOBEPXHOCTH, €€ 00pa3yIoINX, BEPIIUHBI U
ocH, U300pakeHNEe KOHyca M €ro Ce4YeHHUs IUIOCKOCTBIO, MPOXOoslIeil yepes
0Ch, TUIOCKOCTBIO, MIEPIICHIUKYIISIPHOM K OCH;

— OmpelereHUue TMOHATUS TIIOMEAa OOKOBOM IMOBEPXHOCTH KOHYCA, BBIBOJ
(GopMyIIbl 17151 BBIYUCIIEHNS OOKOBOI U MOJHOM MOBEPXHOCTH KOHYCA.

— BBEJCHME IOHATHUSI YCEUEHHOTO KOHYCAa, BBIBOJ (POpPMYJIbl AJi BBIUYMCIIECHUS
TJI0MA M OOKOBOM U MOJHOM MOBEPXHOCTU YCEUEHHOTO KOHYCA;

— ompenenenue chepsl U 1M1apa, UX IeHTpa, paauyca, TuaMeTpa;

— HCCle[OBaHHWE  B3aMMHOTO  pacmoiiokeHus: chepbl U TUIOCKOCTH,
JI0Ka3aTeNIbCTBO TEOPEMBI O CBOMCTBE M MPU3HAKE KacaTeIbHOM TIOCKOCTH;

— BBCACHUC IOHATHUA <«IUIOLIAAb C(i)epm», BBIBO/ Q)OpMy.HI)I JJIs1 BBIYUCJIICHUA
riomaau chepsl;

— HCcleloBaHKE B3aMMHOI'O PACTIONOKEHHS cephl U MPSIMO;

— BBEICHHE TMOHATUA CEpbl, BIUCAHHON B IWIMHAPUYCCKYIO (KOHHYECKYIO)
MOBEPXHOCTb;

— HCCIe[IOBaHHWE BO3MOXHBIX CEUEHHUN LMUIMHAPUYECKOH H KOHUYECKOM
MOBEPXHOCTH;

— peuieHue 3a7ay Ha BBIYMCICHHE IUIOMAAX OOKOBOW M MOJHON MOBEPXHOCTU
HWIMHIpA, KOHycCa, YCEYEHHOro KOHyca, cdepbl MU B3aUMHOTO UX
PacoI0KeHus.

Memanpeomemmnuie yenu.

— YMEHHE pacro3HaBaThb Ha 4YepTekaxX, MOJAENSIX H B pEaTbHOM MHUpPE
reoMeTpuueckue (GpUrypbl M Tena BpalleHus, IPUMEHATh WX CBOWCTBA IMPHU
MOJICTTHPOBAHUU B €CTECTBEHHO-HAYYHBIX 00JaCTsIX;

Jluunocmmnvwie yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOI'O BOOOPAKEHUS M MBIIIJICHUS MPU U3YYEHUU Tell
BpAalllCHHUS.

OBBbEMBI TEJI

16
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[Tonsarue o6béMma. O0bEM
NPSIMOYTOJILHOTO MapaJuIesIeuIea.
O06BéM npsimoit mpu3Mbl. OOBEM
uunuHapa. Berunciaenue o0EMOB
T€J C MOMOIIbI0 uHTErpana. OobémM
HaKJIOHHOM npu3Mbl. O0BEM
nupamuabl. O06EM KoHyca. OOBEM
mapa. OObEMBI IIIAPOBOTO CETMEHTAa,
[IIAPOBOTO CJIOS U IIAPOBOTO
cektopa. [lnomans chepsl.

Ilpeomemnuvie yenu:

— BBeJEHHE MOHATH 00bEMa Tell, (POPMYITHPOBKA, OCHOBHBIE CBOMCTBA 00BEMOB
M BBIBOJ C€ HX TIOMOWIBI0 (QOpMynbl 00bEMa MPSMOYTOJBHOTO
napajuleJenunena;

— ompenencane u Gopmyrna o0bEMa NPSIMON TPU3MBI, IIIMHIPA, HAKIOHHOM
NPU3MBI, TTHPAMHJIBI, KOHYCA, YCEUEHHOW MUPaMUABl U YCEUYEHHOTO KOHYCa,
pelieHue 3a1ay;

— JI0Ka3aTeJIbCTBO TEOpeMbl 00 00BEME 11apa U ¢ €€ IOMOIIbIO BBIBOJ (POPMYJIBI
wiomanu cgepsl, 00BEMOB MIAPOBOTO CErMEHTa M IIAPOBOTO CEKTOpa,
pelieHue 3aaad.

Memanpeomemmnuie yenu:

— yYMEHHE MOJISIUPOBATh PeaIbHbIE CUTYAIlNH, UCCIEIOBATh MPOCTPAHCTBEHHBIC
MO/IENTN, HHTEPIIPETUPOBATH MOJTyUYEHHBIH Pe3yIbTaT;

— pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSTEIIbHOMY IMOHMCKY METOJOB pEelIeHUs
MPAKTUYECKUX W MPUKIIAIHBIX 3a]1a4, IPUMEHsISI H3yYCHHbBIE METO/IbI.

Juunocmmnuwie yenu:

— pa3BUTHE MPOCTPAHCTBEHHOT'O BOOOPAKEHUS i MBIIIUICHUS MTPH N3YYCHUH T
BpALLCHMSL.

BEKTOPBI B IPOCTPAHCTBE

[TonsiTne BEKTOpA. PaBenctBO
BeKTOpOB. CIllOK€HHE M BBIYMTAHUE
BekTOopoB. CyMMa  HECKOJIbKHX

BCKTOPOB. VYMHOXEHHE BCKTOpa Ha
LII/IC.]'IO.I(OMI'I.]'IaHapHI)IC BCKTOPBGI.
HpaBI/IJ'IO ImapajlICJICIrIICaA.
Paznoxxenue BCKTOpa II0 TpEM
HCKOMILIAHAPHBIM BCKTOPAM.

Ilpeomemmnuwie yenu:

— BBEJCHHE MOHATHS BEKTOPA, €0 JUTMHbI, KOJUTMHEAPHBIX U PABHBIX BEKTOPOB;

— (¢opmupoBaHHe NPEJCTABICHUNH O ACHCTBUAX CIOKEHUS M BBIYMTAHUS
BEKTOPOB, HX CBOWMCTB,BBEICHUE TMpaBuja TPEYrojbHUKAW MpaBuUia
napasuiesiorpaMmma,

— BBEJCHHE OlepalHii CI0KEHUSI HECKOJIbKUX BEKTOPOB U YMHOXKEHUS BEKTOpPa
Ha YKCJI0, IPaBUJIa MHOTOYTOJIbHHKA,

— OIpelereHre KOMILJIaHAPHBIX BEKTOPOB, JOKAa3aTeNbCTBO YTBEPXKICHUS O
npHU3HaKe KOMIUIAHAPHOCTHU TPEX BEKTOPOB, MPABHIIO MapaslieenuIe/1a;

— JI0Ka3aTeJIbCTBO TEOPEMBI O Pa3jIOKEHHH JF000r0 BEKTOpa Mo TPEM JaHHBIM
HEKOMILIAHAPHBIM BEKTOpaM, pPeIIeHUE 3a/1a4.

Memanpeomemmnuie yenu.

— yYMEHHE IPHUMEHATh BEKTOPHBIN METO MPH pelieHn: (PU3NUecKux 3a1ay;
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YMCHUC HNPUMCHATH BCKTOPLI, OICpallMid HAA HUMH, HX CBOICTBa npu
MOACIIUPOBAHUHN B €CTCCTBCHHO-HAYYHBIX 00J1acTsX.

Jluunocmmuote ueau:

pacuIupeHue npejcTaBiICHU O BO3MOXKHOCTSAX MAaTeMAaTHUUYECKHX METOJIOB B
pa3IMYHBIX 00JIACTIX.

IV. | METOJA KOOPIUHAT B 14
IMPOCTPAHCTBE.
ABUKEHMWSI.
[IpssMoyTOnBHAsA cUCTEMA KOOPAWHAT IlIpeomemmnoie yenu:
B IIPOCTPAHCTBE. Koopaunatsl — BBEJCHHME MPSAMOYTOJIBHOM  CHCTEMBl KOOpPAMHAT B  IPOCTPAHCTBE,
BCKTOpA. Casisb MCEXKAY orpeacieHrue KoOopauHaT TOYKH U BEKTOpa,
KoOpAnHaTaMu BCKTOPOB 2! — JI0Ka3aTeIbCTBO YTBEPKICHHS O KOOpPAMHATAX CYMMBI M Pa3HOCTH IBYX

KoopauHaramu Touek. IIpocreiimme
3aJaud B KOOpJIMHATax. YpaBHEHHE
chepbl. Yroia MexIy BEKTOpPaMH.
CkansipHO€ pOU3BEIEHNE BEKTOPOB.
Brruncnenue yrioB Mexay nNpsMbIMU

u TJIOCKOCTSIMHU. YpaBHeHue
mnockoctu. LlenTpanpHas

cummerpus. OceBasi  CUMMETpUSL.
3epkanibHas CUMMETPHUSL.
[TapannensHbIN MEepPEHOC.

[IpeobpazoBanue mopo0wms.

BEKTOPOB, O KOOPJIUHATAX MPOU3BEICHUS BEKTOpPA HA YHCIIO, O KOOPHMHATAX
BEKTOPA,

BBIBOJ, (DOPMYJIBI TSI HAXOXKJIECHHUS KOOPIWHAT CEepPEeIUHBI OTpEe3Ka, UIWHBI
BEKTOpA, PACCTOSIHHUS MEXTY IBYMSI TOUKAMH;

BBIBOJ] YpaBHEHUS c(hephl TaHHOTO pajryca ¢ IIEHTPOM B TaHHOH TOYKE;
OTIpeIeJICHUE yTrila MEXIY BEKTOPaMH, CKaISIPHOTO IPOU3BENICHHSI BEKTOPOB,
JIOKa3aTeIbCTBO YTBEPKICHUS O €T0 CBOMCTBAX;

OTIpeNleJICHUE yIila MEXKIy JIBYMsS TPSIMBIMA W yrja MEXAy NpsIMOd H
TUTOCKOCTBIO C IIOMOIIIBIO CKAJISIPHOTO MTPOU3BEACHHUS BEKTOPOB;
(dbopMHpOBaHUE IOHATHUS YPABHEHHUS IJIOCKOCTH, IPOXOIAIICH Yepe3 TaHHYIO
TOYKY MEPICHANKYISIPHO JAHHOMY BEKTOPY;

(dbopMHpOBaHUE YMEHHI HAXOAUTh PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH;
NPUMEHEHHE BEKTOPOB K PEIICHUIO FTEOMETPUYCCKUX 3a]1ad;

dbopMHpOBaHKHE TPEACTABICHUS 00 OTOOpPaKEHMHM IPOCTPAHCTBA Ha ceos,
paccMOTpeHHEe Ccllydasi, KOrja OTOOpa)KCHHE Ha3bIBACTCs JBHKCHUEM
POCTPAHCTBA;

OTIpENIeJICHUEe TIOHSATUH: IEHTpaJIbHAs CUMMETPHS, OCEBas CHUMMETpPHS,
3epKaJIbHAsi CHMMETPUS U MAapajuIe/IbHbIA MEPEHOC; 000CHOBAHHE TOTO, YTO
9TH OTOOpa)KEHUS MPOCTPAHCTBA HA ceOs ABJISIIOTCS ABMKECHHUSIMM;

BBEJICHUE IOHATHUS LEHTpalIbHOE IMoj00Me (roMOTeTHs) U Mpeodpa3oBaHue
noJo0MsI, pacCMOTpPEHHE crocoba BBEJECHUS MOHATHS MOJOOHBIX (UTyp B
IOPOCTPAHCTBE C IIOMOILIBIO TpeoOpa3oBaHMsl MOJO0Ms, NpPUMEHEHHE
JBYD)KEHUH M ipeoOpa3oBaHuil 10100us IpU pelIeHUH reoMeTpuY 3a/1ay.
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Memanpeomemmnuie yenu.

— pa3BUTHE YMEHHMM HCII0JIb30BAaTh METOJ KOOPAMHAT JUIsl BBIYMCIEHUS WU
HaxoXJeHus o0béMa napajulelenunena U TeTpad]pa, 3aJaHHBIX CBOUMM
KOOpAMHATAMU;

— (opMupoBanue yMeHMII HAXOJUTh PACCTOSHHS OT TOYKH IO IJIOCKOCTH U
PacCTOSHUSA MEXKIY CKpPELIMBAIOUIMMUCS NPSIMbIMH, 33JaHHBIMU B CHUCTEME
KOOpAMHAT;

— Ppa3BUTHE YMEHMH HCIOJIB30BaTh METOJ KOOPJAUHAT B PELICHUM MPUKIATHBIX
3a/1a4.

Juunocmnuie yenu:

— Ppa3BUTHE CIIOCOOHOCTEH K CaMOCTOSTEIIbHOMY IOMCKY METOAOB pPElICHUs
NPAKTUYECKUX U MPUKIAJAHBIX 3a/1a4 C IPUMEHEHHEM U3YUYEHHBIX METO/I0B;

— OCO3HaHHUE B3aUMOCBSI3U MaTEMAaTUKH C IPYTMMH IpeIMeTaMH €CTeCTBEHHO-
Hay4YHOTO ¥ TYMaHUTAPHOTO ITUKJIOB.

3AK/IIOYUTEJIBHOE
IHOBTOPEHHME 'EOMETPUHN
ITPH ITIOAT'OTOBKE K
UTOIOBOM ATTECTAIIUA
11O MATEMATHKE.

18

Pemenue 3anay no teme: «umaump,
€ero SJIEMEHTEL. IImomane
MOBEPXHOCTH UuiuHApa»; «Konyc,
ero 9JIEMEHTHL. IInomans
nmoBepxHoCcTH KoHycay; «Cdepa u
map, ux 3aemMeHThl. [nomans cheps
u  o0béM  mapay;, «llmomangs
MOBEPXHOCTH  MPU3MBI. O0BéM
npusMbl»; «OOBEM IWIMHApPA W
KoHycay;, «/3MeHeHHWe Iomaau u
o0BbEMa QUTypbl MpU U3MEHEHUH €&

pa3mepoBy; «I'eomerpus Ha
KJIETYATOU Oymarey,
«TpeyronbHUK»,
«[Tapannenorpammy,

«IIpsIMOYTOJIBHUK, KBaapaT, poMO»,

Ilpeomemmnuwie yenu:

— yMeTh pemarth 3aaanus tana 3, 6, 8 uz JIEMO EI'D (npodunbHBIi ypOBEHB);

— BIaJeTh NpuéMaMu pelIeHHUs 3a7ad Ha J0Ka3aTeIbCTBO W BBIYMCICHHE THUIA
14 u 16 u3 IEMO EI'D.

Memanpeomemnmnule uenu:

— YMEHHE CaMOCTOSITENbHO OMNPEIeNATh LIeTH CBOEr0 OOyueHUus, CTaBUTh U
dopmynupoBath uisi ceOs HOBBIE 3a7add B yuéOe W MO3HABaTEIbHOMN
NeSITeNIbHOCTH, pa3BUBaTh MOTHBBI U HWHTEPEChl CBOEH IO3HABATENbHOI
NeSITeNIbHOCTH;

— YMEHHE CaMOCTOSITeTIbHO TUIAHUPOBATh MYTH AOCTHXKEHUS 1Ieiei, B TOM YHCIie
aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee d(HPEKTHBHBIE CIIOCOOBI
peleHrs y4eOHbIX U MO3HABATENbHBIX 33/1a4;

— pa3BUTHE YMEHUW CaMOCTOSTENbHO OCYILIECTBIATH, KOHTPOJIUPOBATH U
KOPpPEKTUPOBAaTh JEHCTBHS B TMpollecce OO0OOIIeHUs, CUCTEeMaTH3alluu U
pacuIvpeHus 3HaHHi, MOMy4YeHHBIX B OCHOBHOM IIKOJIE;
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«Tpamnenus», «OKPYKHOCTb U KPYT»,

dbopMUPOBaHUE YMEHUN CAMOCTOSTEIBHO OCYIIECTBIISTH, KOHTPOIHPOBATh U

«Brniucannble u OIMCAHHBIC KOPPEKTUPOBATh CBOIO JAEATENBHOCTD IIPU BBIIIOJIHEHUH 3a1aHUM;
OKPYKHOCTI». Juunocmnuole yenu:
— (QopMuUpOBaHHE OCHOB CAaMOBOCIIMTAHUS B TMPOLIECCE BBLIMIOJHEHHS PadoOT
Pa3HOTO YPOBHS CIIOKHOCTH;
— PAa3BUTHUC TBOPUCCKUX CHOCO6HOCTCI\/JI, HHTYUIIUH, HABBIKOB CaMOCTOSITEIIbHOM
JESITEIILHOCTH.
UTOI'o 68
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poGUILHBIN YPOBHH.

10. I'mazkoB FO.A., FOnuna W.M., Byry3zoB B.®. I'eomerpus. Pabouas terpaas. 10

kiacc. bazoBelii ¥ MPoGUIBLHBINA YPOBHHU.

11. 3uB B.I'T'eomerpusi. Jumaktuueckue Matepuaibl. 10 kimacc. ba3oBeii u

npo(UIbHBIN YPOBHHU.

12. 3uB  b.I'.Teomerpusa. [umaktudyeckue w™arepuansl. 11 kimacc. ba3oBwiii u

npo(UIbHBIN YPOBHHU.

13. JIutBunenko B.H., batyruna O.A. I'eometpus. 'otosumcs k EI'3. 10 kmacc.
14. JIutBunenko B.H., batyruna O.A. ['eometpus. 'otoBumcs k EI'D. 11 knacc.

15. Caaksn C.M., byry3oB B.®. U3yuenue reomerpuu B 10-11 kmaccax.

16. bypmuctpoBa T.A. Anre6pa u Hauyama maremaTtwueckoro anamusa. COOpHUK

OpUMEpPHBIX  paboumx mporpamm. 10-11  xjmaccer:  yueb.mocobme s
o0mreoOpaszoBar. opraHu3anuii: 0a30BbIN U yray0J. YPOBHHU.
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17. bypmuctpona T.A. I'eomerpusi. COOpHUK IpUMEpHBIX padounx mporpamm. 10-11
KJacchl: yde0.mocobue ajisi oOrieoOpa3oBaT. opraHuzanuii: 6a30BbId U yriayOl.
YPOBHHU.

18. Amenkol.B., [llecrakoBC.A. A cnam EI'DQ! Kypc camonoaroroBku. TexHosorus
peleHus 3aiaHuil. YueOHoe mocoOue aJisi 0011eo0pa3oBaTelIbHBIX OpraHu3aIui.
[IpodunbHblil ypoBeHb. B Tpéx wacTsx: «Anredpay», «Anredpa U Havajga aHAIU3a»
u «I'eomerpus».

PACCMOTPEHO COI'JTACOBAHO
Meroauueckum OO0bEAMHEHUEM YyUYUTEIEH 3amMecTUTeNb TUPEKTOpa
MaTWHSHKH ¥ UHPOpMaTUKU . y
‘5' 7 171077
‘ e N.B.Tynuupsia ' JW A.B.XKylikoBa
[IpoTokon Nl 1 ot 25 aBrycra 2022 roga HpOTOKOJ‘I Ne 1 éT 28 asrycra 2022 roga
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