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AHHOTAIIUA
Pabouast mporpamMma 1mo MareMaTHuke AJi1 YHUBEPCAIbHOTO KJIacCa COCTABJICHA B COOTBETCTBHH C 3aKOHOM

P® ot 29 nexabps 2012 roma Ne 273-®3 «O6 obpazoBannu B Poccuiickori deneparnuny», OeaepaabHOTO
KOMIIOHEHTa TOCYAAapCTBEHHOTO CTaHJapTa OCHOBHOTO oO0mIero oOpa3oBaHHs ¢ Y4E€TOM TpeOOBaHUI
@®I'OC, npuMepHO# MPOrpaMMoOl OCHOBHOTO 001Iero 00pa3oBaHus Mo anredpe U HayajlaM aHaIu3a.

B ocHOBy pa3paboTKu mporpaMMBbl MOJIOKEHBI yueOHbIE MPOrpaMMbl IJIsl 0011e00pa3oBaTeNbHBIX KO,
rMMHa3uH, nureeB: Martematuka: nporpammsl 5-11 kmacesl /A.1. Mepsnsk, B.b. Tononckuii, M.C. Sxwup,
J.A .Homuposckuii, E.B. Bynko. - M.: Benrana-I'pad, 2014. — 112 c. ISBN 978-5-360-04539-7/,
pexomeHnoBaHHOM JlemaptameHToM o0miero cpexHero oOpa3oBaHus MuHucTepcTBa 00pa3oBaHUs
Poccuiickoit deneparuu,

B mporpamme cobiroaercss mpeeMCTBEHHOCTh C (pelepalbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM CpPEAHEr0 OOILIEro 0Opa30BaHusl; YUUTHIBAIOTCS BO3PACTHBIE U IICUXOJIOIMYECKHE OCOOEHHOCTH
IIKOJILHUKOB, 00yYaOIIUXCs Ha CTYIIEHH OCHOBHOTO 0011Iero 00pa3oBaHusl.

[Iporpamma npeanasHavena st oOydaromuxcst 10-11 kiacca o0mieo0pa3oBaTebHON MIKOJIBI, U3YAIOIUX
MaTeMaTuKy Ha 0a30BOM ypOBHE.

MaremaTtuueckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE CKJIAJBIBAETCS M3 CIEAYIOLIUX COJEPKATEJIbHBIX
KOMIIOHEHTOB (TOYHbIE Ha3BaHUA OJOKOB): apugmemuka, ancedpa, zeomempus; InemMeHmbl
KOMOUHAMOpUKU, mMeopuu 6epoAmHoOcmell, Cmamucmuku u Jao2uku. B cBoell COBOKYMHOCTH OHH
OTpakaroT OOraThlil ONMBIT 0O0yueHHUsI MaTeMaTHKE B HAIEH CTpaHe, YYUTHIBAIOT COBPEMEHHbIC TEHICHIIMU
OTEYECTBEHHONW U 3apyO0eHOW WIKOJBI M TO3BOJSIOT PEa30BaTh IOCTABIEHHBIE MEpPe] IIKOIbHBIM
oOpa3oBaHMeM Iled Ha HMHQOPMAMOHHO EMKOM M TMPAKTHYECKH 3HAYMMOM MaTepuaine. OTH
COJIepKaTeNIbHbIE KOMIIOHEHTHI, Pa3BUBAsCh Ha MPOTSIYKEHUHU BCEX JIET 00Y4YEHMsI, €CTECTBEHHBIM 00pa3oM
MIEPETIETAIOTCS U B3aUMOJICHCTBYIOT B Y4EOHBIX Kypcax.

Monyns «Aaredpa W Hayajla MaTeMaTHYecKOro aHajam3a» paszpaboran c yuérom IlpumepHoii
MPOrpaMMBbl CpeIHEro oOIero oOpa3oBaHUA MO MaTeMaTUKE M aBTOPCKOW MporpamMmbl: Maremaruka:
pabouue mporpammsl: 5-11 kimacesl/ A.I'. Mep3snsk, B.b. [Tononckuit, M.C. Sxup, E.B. Byuko. — 2-e u3z.
nepepad. — M.: Benrana-I'pad, 2017. — 164 c. I3mMeHenus B coepkanue yueOHOTO MaTeprasa He BHECEHBI.
IIporpaMma KOHKpETH3UPYET COAEp)KaHUE MPEIMETHBIX TeM 00pa30BaTeNbHOTO CTaHJapTa: anredpa;
(GyHKIMHM; TPUTOHOMETPHsSI; Hadyajla MAaTeMaTH4YEeCKOro aHalli3a; ypaBHEHUS M HEPAaBEHCTBA; DJIEMEHTHI
KOMOMHATOPUKHU, CTAaTUCTUKH U TEOpUU BepoOSITHOCTEH. B OCHOBY mporpamMmbl MOJOK€HA KOHLEMIUS,
npenycMmarpuBaronias (GpopmMupoBaHue (yHKIMOHAIBHBIX 3HAaHUM W yMEHHH, KOTOpbIe OOECIeuuBaroOT
1enecoo0pa3Hoe MPUMEHEHNE 3HAHUH 10 alredpe U HavajiaMm aHaiu3a.

[Tpu cocraBnennn monyins «I'eomerpusi» Oblna ucnons3oBana [IpumepHas mporpamma CpeaHero oo1ero
o0Opa3oBaHMs MO MaTeMaTHKe W aBTOpPCKasi mporpamma: Maremaruka: padouue mporpammsl: 5-11 kmaccel/
A.T'. Mep3nsk, B.b. [Tonouckuii, M.C. Axup, E.B. bynko. — 2-e u3a. nepepab. — M.: Benrana-I'pad, 2017. —
164 c. U3meHeHuss B cojepkaHMe y4yeOHOro MaTepuaja He BHeCeHbl. lIporpaMma KOHKpETHU3HpYeT
coJiep’KaHue TMPEAMETHBIX TeM OOpa30BaTEeNbHOIO CTaHAApTa: TEOMETPHsl Ha IUIOCKOCTH; MpsSMble U
IJIOCKOCTH B MPOCTPAHCTBE; MHOIOTPAHHUKH; T€JIa BPAIICHHUS.

CornacHo y4eOHOMY ITUIaHY Ha W3Y4YCHHE MaTeMaThku oTBojuTcs 272 waca: B 10 m 11 kmaccax mo 136
JacoB B I'0JI, 10 4 yaca B HEJIEIIO.
Cpoxk peanuzaruu pabodei mporpaMMbl 2 roja.



I[Inanupyembie pe3yibTaThl OCBOEHHS Y4eOHOI0 NpeaMeTa

10 kaace

JINYHOCTHBIE pe3yJbTaThbl:

BOCIIUTAaHUE POCCUHMCKOM I'pa)TaHCKOW HAEHTHUYHOCTHU: MAaTPUOTHU3MA; TOTOBHOCTU K CIIY>KCHMIO
OteuecTBy, €ro 3aliuTe; OCO3HAHMS POCCUHCKOM HMIEHTHUYHOCTH B MOJHMKYJIBTYPHOM COLIMYME;
YqyBCTBA IPUYACTHOCTU K UCTOPUKO-KYJIbTYPHOIH OOLIHOCTH poccuiickoro Hapoaa u cyasoe Poccuy;
MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTH HAYyKH,
TOTOBHOCTh K HAay4YHO-TEXHHYECKOMY TBOPUYECTBY, BIaJ€HUE JOCTOBEPHOH uH(popmanuen o
MEPEOBBIX JOCTHKEHHUAX U OTKPHITUAX MUPOBOM M OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTH B
Hay4HbIX 3HaHUSX 00 yCTpoicTBe MHpa U OOIIECTBa;

TOTOBHOCTb M CHOCOOHOCTP K CaMOPa3BUTHIO, C€aMOOOPa30BaHUIO W CAMOBOCIIUTAHUIO B
COOTBETCTBHUHM € O0II€YEIOBEYECKMMH LIEHHOCTSIMU U MJIeaJIaMH IPaX1aHCKOro 0OIIeCTBa;
TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOpPA30BaHMIO, HA MPOTSHKEHUHU BCEil
KHU3HHM; CO3HATEJIbHOE OTHOLICHME K HENPEPBIBHOMY OOpa30BAaHUIO KaK YCJIOBHIO YCIELIHON
poeCCHOHATFHON 1 00IIECTBEHHOH IEATEIbHOCTH;

OpUEHTalUsl  OOydYaloUIMXCSl Ha  peali3aldi0  IO3UTUBHBIX  JKM3HEHHBIX  IE€PCIIEKTUB,
WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K JIMYHOCTHOMY CaMOOIIPEIEIICHHIO,
CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb K JIOTOBOPHOMY PETYJUPOBAHHIO OTHOIICHHUN B TPYIIE WK COIMAIBLHON OpraHM3aluH,
TOTOBHOCTh OOYYaIOLIUXCS K KOHCTPYKTUBHOMY YYacTHIO B MPUHATHM PEILEHUM, 3aTparuBarolInx
UX TpaBa U HMHTEPECHl, B TOM YHUCJIE€ B pa3IM4YHBIX (opMax OOILECTBEHHOM CcaMOOpraHU3alllH,
caMoyIIpaBJieHHsI, 00IIECTBEHHO 3HAYUMOMN JeSTEeIbHOCTH;

OCO3HAHHBIN BBIOOp Oynymed mnpodeccun Kak TyTh W CIHOCO0 peanu3alud COOCTBEHHBIX
KU3HEHHBIX IJIAHOB;

TOTOBHOCTh OOYyYalOMIMXCS K TPYAOBOW MPOPECCHOHATHHON NEATENPHOCTH KaK K BO3MOXKHOCTH
y4acTHs B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, FOCYIapCTBEHHbBIX, OOIIEHAIIMOHAJIBHBIX IPO0JIEM;
HPaBCTBEHHOE CO3HAaHME M TIOBEJICHHE Ha OCHOBE YCBOCHHS OOIICYEIOBEUECKUX I[CHHOCTEH,
TOJIPAHTHOTO CO3HAHUS U MOBEJIEHUS B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH
IMaJor C JIPYTMMHU JIIOABMH, JTOCTUTAaTh B HEM B3aWMOIIOHMMAaHUS, HAXOIUTh OOIIMe HeTn |
COTPYAHMUYATH AJISl MX JTIOCTUKEHUS;

pa3BUTHE KOMIIETEHIIMH COTPYAHHYECTBA CO CBEPCTHHKAMHM, JETBMH MIIAJIIETO BO3pacCTa,
B3pOCIBIMU B 00pa30BaTeIbHO, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, TPOEKTHON
U IPYTHX BUJAX JESTEIHHOCTH.

YMEHHUE CHO, TOYHO, TPAMOTHO H3JaraTb CBOU MBICIM B YCTHOH M NMUCBMEHHOM pedH, MOHMMAaTh
CMBICI TIOCTABJICHHOW 3aJa4d, BBICTPaWBaTh AapryMEHTAlMIO, TPUBOIUTH TPHUMEPHl U
KOHTPIPUMEDHI;

MIpE/ICTaBJIeHNE O MAaTeMaTU4YEeCKOW HayKe Kak cdepe 4eloBeUeCKOW AeSITeNbHOCTH, 00 3Tamax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIMBUIIN3ALIUY;

KpPEaTHBHOCTH MBIIUICHHSI, THUIIMATHBA, HAXOIYMBOCTh, aKTUBHOCTH TIPU PEIICHUH MaTEMAaTHIECKHIX
3ajau;

KPUTHYHOCTh MBIIIUICHUS, yYMEHHE pAaclo3HaBaTh JIOTHYECKHE HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYaTh TUIOTE3Y OT (aKTa;

YMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3YNIbTaT YIeOHOH MaTeMaTHUECKON AEATEIbHOCTH;
CMOCOOHOCTh K 3MOIIMOHAJILHOMY BOCHPUATHIO MaTeMaTHYeCKHMX  OOBEKTOB, 3a/ay, PELIeHHUH,
paccyXIeHHil.

MeTanpeameTrHbie pe3yJbTaThbl:

Pezynamuenvie YY/I:

CIIOCOOHOCTh CaMOCTOSITEIbHO OOHAPYKUBATh U (GOPMYIMPOBATH YUeOHYIO MPOOJIEeMy; ONperensTh
1enb y4eOHOM NesTeNbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOXKHO ONPEIENIUTb,
YTO IIeNb JOCTHTHYTAa; CTaBUTh U (OPMYJIHpPOBaTh COOCTBEHHbIE 3a/Jaud B 00pazoBaTeIbHOMN



NEeSITeIbHOCTH U JKU3HEHHBIX CUTYallUsX; pa3BUBAaTh MOTHUBBI M MHTEPECHl CBOEH MMO3HaBaTEIbHOU
NeSITeIbHOCTH,

* OILIGHUBAaTh BO3MOXKHBIE [MOCJIEACTBHUS JOCTHXKEHHUS TIOCTaBICHHOM 1LIeTH B JESATENbHOCTH,
COOCTBEHHOM XU3HU W JKU3HH OKPYKAIOUIMX JIFOJICH, OCHOBBIBASICH HAa COOOPaXEHHUSIX ITHUKU U
MOpaH;

*  CIIOCOOHOCTH CAMOCTOSITENIFHO IJIAHUPOBAThH ATBTEPHATUBHBIC ITyTH TOCTHIKEHUS LIeJIel, OCO3HAHHO
BBIOMpPATh Hanbosee 3G HEeKTUBHBIE CIIOCOOBI PEIICHHS YUeOHBIX U TTO3HABATEIbHBIX 3a/1a4;

* OIICHHUBATh PECYPCHI, B TOM YHCIIE BpeMs U ApPyrue HeMaTepuaabHbIe PECYpChl, HECOOXOIUMBIC IS
JOCTUKEHHUSI TIOCTaBJICHHOM 11eTH;

* Opranm3oBbIBaTh ()(HEKTHBHBIA MOWCK PECypCOB, HEOOXOAMMBIX ISl JOCTHIKCHHUS IMOCTABICHHOM
LeNH;

*  CONOCTABIISATH MOJTYYEHHBINA pPe3yNbTaT ASATEILHOCTH C TIOCTABICHHOHN 3apaHee LENblo;

* yYMEHHE COOTHOCHUTH CBOM JICHCTBUSI C IUIAHUPYEMBIMU pe3yJbTaTaMH, OMNpPEIEIsITh CIIOCOOBI
NeWCTBUH B paMKaX MPEAJIOKEHHBIX YCIOBUN M TpeOOBaHUH;

* yMEHHE OCYLIECTBISATh KOHTPOJIb MO 00paslly M BHOCUTH HEOOXOJHWMBbIE KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIIOLLEHUCS CUTyallUEeH;

* CHOCOOHOCTH aJIeKBaTHO OILIGHWBATh MPABHIBHOCTh WM OIIMOOYHOCTH BBHITIOJHEHHUS Y4eOHOI
3a1aun, € 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIIeHus;

* YyMEHHE  ONpeNeNarTb  MOHATHUS,  CO3AaBaTb  OOOOINEHHWs,  YCTaHABIMBATh  aHAJOTHH,
KJIACCU(HUITUPOBATH, CAMOCTOSITEIILHO BRIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIACCU(DUKAIINH;

* yMEHHE YyCTaHaBIUBATh MPUYUHHO-CIEACTBEHHBIC CBS3H; CTPOUTH JIOTHUYECKHUE PACCYKIACHHUS,
YMO3aKII0UYCHHSI (MHAYKTUBHBIC, ICAYKTHBHBIC U IT0 AaHAJIOTHUH ) H BBIBOJIBI;

* yMEHHS CO3/1aBaTh, IPUMEHATh U MPEOOPA3OBHIBATH 3HAKOBO-CUMBOJIMNYECKHE CPEICTBA, MOJCIH U
CXEMBI JIUIS pelIeHMs YIeOHBIX U TTO3HABATEILHBIX 3a]1ad.

Hlo3nasamenvuvie YY/[:

* (opmupoBaHue y4eOHOH M OOIIENOJb30BaTEIbCKON KOMIETEHTHOCTH B OOJACTH HCIOJIb30BaHUS
MH(POPMAIMOHHO-KOMMYHUKAMOHHBIX TexHonoruii (MKT-kommereHTHOCTH);

* IepBOHAYaJIbHBIE MPEJCTABICHUS 00 UAEIX M O METOJIaX MAaTEMAaTUKU KaK 00 YHUBEPCAIbHOM S3bIKE
HayKH U TEXHUKH, O CPEJICTBE MOJACINPOBAHUS SABJICHHUI U IPOLIECCOB;

* yMEHHE BHJETh MaTeMaTHYEeCKYyl0 3aJauy B KOHTEKCTE NpOOJIEeMHOW CUTyalluM B JPYIHX
JUCLUIIIINHAX, B OKPY XKaIOLEH KU3HH;

* TIOMCK M HaXOXJeHHe OOOOLIEHHBIX CHOCOOOB peIIeHUs 3ajad, B TOM 4YHCIE, OCYIIECTBICHHE
pa3BepHYTOro MH(GOPMALMOHHOIO IOMCKAa M IOCTAaHOBKA HA €ro OCHOBE HOBBIX (YYEOHBIX H
M03HaBaTeIbHbIX) 3a/1a4;

* KpUTUYECKOE OI[CHHUBAHHE U MHTEPIPETUPOBAHNE NH(POPMALIUU C PA3HBIX MO3UIIMNA, pacllO3HaBaHUE
1 GUKCHPOBaHKE MPOTUBOPEUNs B MHPOPMALIMOHHBIX HCTOUHUKAX;

*  HCHOJIb30BaHUE PA3JINYHBIX MOJEIBHO-CXEMAaTUYECKUX CPEICTB JUIS NPEICTaBICHUS CYLIECTBEHHBIX
CBsI3€l M OTHOILIEHHH, a TaK¥Ke MPOTUBOPEUNH, BBISIBICHHBIX B HH(OPMAIIMOHHBIX HCTOYHUKAX;

*  HaxXxOXICHUE W IPUBOJ KPUTUYECKHX APTyMEHTOB B OTHOLICHHWH JCHUCTBUM M CYKIEHUH NIPYyroro;
CIIOKOIfHOE M pa3yMHO€ OTHOIIEHHE K KPUTHYECKUM 3aMEeyYaHHsM B OTHOIIEHHUH COOCTBEHHOI'O
CYXJIEHUSI, pacCCMOTp UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

*  BBIXO/J] 32 paMKH Y4eOHOI0 IPEMETa M OCYIIECTBICHUE 1IeJICHANIPABICHHOIO IIOMCKA BO3MOXKHOCTEH
Il IIUPOKOrO MEPEHOCca CPEICTB U CIIOCOO0B IEHCTBHS;

* BBICTPaMBaHUE WHAMBHUIYaJIbHOH 00pa30BaTENbHON TPAEGKTOPUHM, C YYETOM OTPAaHUYEHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUYECHUS;

* YMEHME MCHSATH U yIEPKUBATH pa3HbIC NTO3ULIUH B [I03HABATEIIbHON EATEIILHOCTH;

* yMEHHE MOHMMAaTh U HCIOJIb30BaTh MAaTEMAaTUUYECKHUE CPEICTBA HATIAAHOCTH (PUCYHKH, YEPTEXH,
CXEMBI U JIp.) JJIsl WILTIOCTPALUY, HHTEPIIPETallii, apryMEHTal1H;

* yMEHHUE BBIJIBUTaTh TUIOTE3bl MPU PEIICHUM Y4YeOHBIX 3a7a4 W MOHHUMAaHUS HEOOXOAMMOCTU HX
IIPOBEPKU;

* I[IOHMMAaHHUE CYIIHOCTH aJTOPUTMUYECKUX NPEANUCAHUN U YMEHHUs JECUCTBOBATb B COOTBETCTBUM C
MIPEAIOKEHHBIM AITOPUTMOM;



CIOCOOHOCTD IJIAaHUPOBATh W OCYHICCTBIATHL ACATCIbHOCTH, HAIIPABJICHHYIO Ha PCIICHHUC 3aaad
HCCIICAOBATCIILCKOI'O XapaKTepa.

Kommynukamuenwvie YY/[:

pPa3BUTHE CIIOCOOHOCTH OCYIIECTBIIATH JICTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCJIBIMU (KaK BHYTPH O0pa30BaTeIbHOW OpraHM3alMH, TaK W 3a €€ Mpeaeiamu), MoJ0HpaTh
MapTHEPOB JUIS  JIEJIOBOM KOMMYHHKAIIMM MCXOAS M3 COOOPAKECHHH  Pe3yIbTaTUBHOCTH
B3aMMOJCHCTBHS, a HE JIMUHBIX CUMITATHIA;

MPU OCYIICCTBJICHUH TPYIIOBOM pabOThl OBITh KaK PYKOBOAMTENIEM, TaK M YJICHOM KOMAaHIbI B
Pa3HbBIX poysiX (FEHEPATOP UAEH, KPUTUK, UCTIOIHUTENb, BRICTYAIOIINMA, SKCIIEPT U T.1.);
KOOPJIMHHPOBAHUE W  BBHINOJHEHHE pPAOOThI B  YCIOBHSAX pEaIbHOTO, BHUPTYaJbHOTO |
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BEpPHYTOE, JIOTUYHOE U TOYHOE M3JI0)KEHUE CBOCH TOYKHU 3PEHUS C UCMOJb30BAHUEM aJC€KBATHBIX
(YCTHBIX M IMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacro3HaBaHuEe KOH(IMKTOTCHHBIX CHUTYallMd M TMPEIOTBPAIICHHE KOH(MIMKTOB O WX aKTUBHOMN
¢da3pl, BBICTpaWBaHWE JICTOBOM M 00pa3oBaTEIbHOW KOMMYHUKAIMM, W30€ras JHWIHOCTHBIX
OLICHOYHBIX CYKJICHHI.

IIpenmeTrHble pe3yJibTaThI:

Yuawuiica nayuumen:
Mopnysb «Anredpa u HayajIa MaTeMATHYECKOI0 AHAJTH32)

OCO3HAaBaThb 3HAYEHUE MATEMaTUYECKOM HAYKM Ul pELICHUs 3a]ad, BOZHHMKAIOIIUX B TECOPUU U B
IIPAKTUKE; WHAPOTY U B TO K€ BPEMs OTPaHUYEHHOCTHb ITPUMEHEHUS MAaTEMATHUYECKUX METOJOB K
aHAJIM3y U MCCIIEIOBAHUIO IIPOLIECCOB U SIBJICHUI B IPUPOJIE U OOLIECTBE;

OCO3HaBaTh 3HAYEHUE IIPAKTUKM W BOIPOCOB, BO3ZHUKAKOLIMX B CaMOM MaTeMaTWKe, Ui
(bopMHUpOBaHUS U PA3BUTHs MaTeMaTUYECKON HAyKH; UCTOPUIO Pa3BUTH MOHATHS YMCIIA, CO3/1aHUS
MaTEMaTHYECKOI0 aHAJIN3a;

OCO3HaBaTh 3HA4YEHUE HJIEH, METOJOB U PE3yJIbTaTOB alreOpbl M MaTEMaTUYECKOrO aHajau3a JUls
IIOCTPOEHHUsI MOJIENEH PEAIBbHBIX IPOLECCOB M CHUTYyallMd; YHHMBEPCAJIBHBIA XapakTep 3aKOHOB
JIOTMKM MaTeMaTU4YeCKMX PpacCyXJIEHHH, MX MPUMEHUMOCTb BO BCEX OOJIACTIAX 4YeJIOBEYECKOMH
NEeATEIbHOCTH;

MOHUMAaTh pa3iuuue TpeOOBaHMUN, NPEIBABISIEMBIX K JI0Ka3aTeIbCTBAM B  MaTE€MaTHKE,
€CTECTBEHHBIX, COLUATbHO—OKOHOMHUYECKUX U T'YMAaHUTAPHBIX HayKaX, Ha IIPaKTHUKE;

pa3BUBATh NIPEACTABICHUE O BEPOSATHOCTHOM XapaKTepe Pa3In4HbIX IPOLECCOB U 3aKOHOMEPHOCTEMN
OKPY2KaroILEro MUpa;

ONEPUPOBATh MOHATUAMH: OTPE30K, MHTEPBAJI, NTOJYHUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOM TOYKOM,
rpaduyeckoe MpeaCcTaBIeHHEe MHOXKECTB Ha KOOPJMHATHON TIOCKOCTH;

IIPOBOJIUTH JJOKa3aTeIbHbIE PacCyKICHUS 1J11 000CHOBAHUS UICTUHHOCTH YTBEPIKJICHHI;
ONEpPUPOBATh IMOHATUSMHU: HATYPAJIbHOE 4YHCIIO, MHOKECTBO HATYpPalbHBIX YHUCEN, LIEJII0E YHCIIO,
MHO>KECTBO II€JIBIX YHUCEN, OOBIKHOBEHHas Jpo0b, JecATUYHas JApoOb, CMEIIAHHOE YMHCIIO,
paLMOHAIBHOE YUCII0, MHOXKECTBO PALIMOHAIIBHBIX YUCEN, UPPALMOHAIIBHOE YUCIIO, ACHCTBUTEIBLHOE
YUCJIO, MHOYKECTBO JCHCTBUTEIBHBIX YMCEN, T€OMETPUYECKass HWHTEPIpPETalns HATypPaIbHBIX,
LEJIBIX, PALIMOHAIIBHBIX, JEHCTBUTEIILHBIX YUCE;

BBIIIOJIHATH OKPYIVICHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YUCEII C 3aJaHHONU TOYHOCTBIO;
YHOpSA0YUBATh 4YHUCIIA, 3allCaHHble B BHJAE OOBIKHOBEHHOM U JECATHYHON apodu, uucia,
3aIllMCaHHbIE C HCII0JIb30BaHUEM apu(METHUECKOTO KBaJPaTHOTO KOPHS;

BBIIIOJIHATH CTaHJapTHbIE TOKJI€CTBCHHBIE npeoOpa3oBaHuUs TPUTOHOMETPUYECKUX,
HMPPALMOHAIIBHBIX BBIPAXKEHUN;

BJIa/IETh TOHATUSMU: 3aBUCUMOCTb BEIMYUH, (QYHKILHUS, apryMEHT U 3HaueHue (QpyHKuuu, 00J1acTh
OIpeJIeIeHUs] U MHOXKECTBO 3HA4eHUH (YHKLNH, rpaduK 3aBHUCUMOCTH, TpapuKk (YHKUUHU, HYIU
(GyHKIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HAa YHCIOBOM IIPOMEXYTKE, YObIBaHHUE HA
YHUCJIOBOM TPOMEXKYTKE, HaumOojblliee M HaUMEHblIee 3HadeHWe (QYHKIMU Ha YHCIOBOM



IIPOMEKYTKE, Nepuoaudeckas GyHKIHs, IepUO]], YeTHAs U HeYeTHass QYHKLUU; YMETh IPUMEHSTh
9T NOHATHSA IIPYU PELICHUU 3a]1a4;

BJIQJICTh MOHATHEM OOpaTHAas (YHKIHS; IPUMEHSITh 3TO MOHATHE MIPH PELICHUHN 3a/ay;

MPUMEHSTH MIPH PEILICHUH 3aa4 CBOMCTBA (DYHKIIHIA: YETHOCTh, IEPHOAUMYHOCTH, OTPAHUYECHHOCTB;
MPUMEHSTH MIPH PEIICHUHU 3a71a4 peoOpazoBaHust rpaduKoB (GYHKINHI;

BJAJIETh TIOHATHSMHM YHUCIIOBas IIOCIIEAOBATENIbHOCTh, apudMeTHYecKass M TeoMeTpuyecKas
IIPOrpeCCusi;

NPUMEHATh TPH PEUICHWH 3334 CBOWCTBA M MPHU3HAKH apU(PMETHUECKOW U TeOMETPUYECKOM
MPOTrPECCUil;

BJIQJICTh OHATHEM OECKOHEYHO yOBbIBAIOIIasi FEOMETPUYECKast MPOTPECCHs U YMETh MPUMEHSTh €ro
IIPY PELICHNN 3a]1a4;

BBIIIOJIHATH BBIUMCIIEHUS U NpeoOpa3oBaHUs BBIPAKEHUM, coAepkKallluX ACHCTBUTEIbHBIE YHUCIA, B
TOM YHCJIE KOPHU HaTypPaJbHBIX CTEIICHEH;

BBIIIOJHATE CTAHAAPTHBIC TOXKACCTBCHHBIC Hp606pa30BaHI/I$I HUppaliOHAJIbHbIX BI)Ipa)I(eHPII;'I;

OBJIaACTb OCHOBHBIMH THUIIAMH HPPAUOHAJIBHBIX, CTCIICHHBIX ypaBHCHI/Iﬁ U HCPABCHCTB U
CTaHAAPTHBIMU MCTOJaMHU UX peH_ICHI/Iﬁ U IPUMCHATD UX IIpU PCHICHUHA 3a1a4;

BJIAJICTh TOHITHEM CTENeHHas (YHKIHS;, CTPOUTHh ee rpaduk W yMeTh NPUMEHATH CBOWCTBA
CTETIeHHON (PYHKIIWH TPU PEIICHUH 3a/1a4.

MEPEBOIUTH TPAYyCHBIC MEPHI YIIIOB B paJiMaHHbIE M HA000POT;

CTPOUTH YHCIIOBYIO OKPYKHOCTH Ha KOOPJMHATHOHN TIOCKOCTH;

OTKJIA/IBIBATh HA YUCIIOBOW OKPY>KHOCTH 3HAYCHHS PA3JINIHBIX YTJIOB;

BBISIBIIATH CBSI3b MEX[Y JIEKAPTOBBIMU KOOPJMHATAMH W KPUBOJIMHEHHOW KOOPIWHATON TOYKM Ha
YHUCJIOBOW OKPY’KHOCTH;

ONEpPUPOBAaTh TEPMUHAMHU: CHHYC, KOCHHYC, TaHTE€HC, KOTAaHTE€HC, AapKCHUHYC, AapKKOCHHYC,
apKTaHT'€HC, aDKKOTAHI'€HC;

IIPUMEHSTH CBOMCTBA CHHYCA, KOCUHYCA, TAHI'€HCA M KOTAHT€HCAa: 3HAKH 110 YEeTBEPTSAM, COXpaHEHHE
3HA4YCHUs TPH W3MEHEHHWH YTJjla Ha IEeJI0€ YHCIO O0OpPOTOB, YETHOCTh KOCHHYCa M HEYETHOCTh
CHHYCa, TAHT€HCA U KOTAHT€HCa,

OTIpeJIeNIATh 3HAaUEeHUs CUHYCca, KOCUHYCa, TAHT€HCa U KOTaHI'€HCa YIJIOB HAa YMCIOBOM OKPYKHOCTH;
paboTtath ¢ TabIUIEeH TPUTOHOMETPUIECKUX (POPMYII;

MIOHUMATh CYIIHOCTb, 3alUCh U IPUMEHEHHE (HOpMYII IPUBEICHHS;

BJIAJIeTh MOHATUAMU TPUTOHOMETpUYECKUEe GYHKIMU: Y =SIN X, Yy = COSX, Y =tgX, Y = Ctgx; cTpouTh
uX rpaduKu ¥ yMETb IPUMEHSTh CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIMI MU pelieHnH 3aaay;
IPUMEHATH (POPMYIIBI CII0KEHUS TPU MPE0OPa30BaHUN TPUTOHOMETPUUYECKUX BBIPAKEHUH;
IPUMEHATH (POPMYJIIBI IBOWHOTO apryMeHTa B paboTe ¢ TPUTOHOMETPUUYECKUMHU BBIPAKEHUSIMU;
IPUMEHATH (POPMYJIIBI TOHUKEHUS CTETIEHH B paboTe C TPUTOHOMETPUUECKUMHU BBIPAXKEHUSMHU;
peoOpa3oBbIBaTh CyMMbI TPUTOHOMETPHUECKUX (DYHKIMN B IPOU3BEICHMUS;

peoOpa3oBbIBATh IPOU3BEIACHUS TPUTOHOMETPUYECKUX (PYHKLUI B CyMMBI;

npeoOpa3oBLIBaTh BeIpaxkeHus ASiN X+ Bcosx k suxy Csin(x+t);

MPaBWJIbHO HAxXOJIUTh 3HAUEHUS APKCHHYCOB, apKKOCHHYCOB, apKTaHT€HCOB U apKKOTAaHT'€HCOB
4HCell;

MPUMEHSTh COOTBETCTBYIOIINE (POPMYIIBI pEIIEHUS MPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUH;
BBISIBJIATH CPEAM NTPOCTENIINX TPUTOHOMETPUUYECKUX YPABHEHUH YaCTHBIE CIydau;

IIPUMEHSTH K Pa3IMYHbIM TPUTOHOMETPUYECKUM YPAaBHEHUSAM ONPEICIICHHBIE METO/IbI UX PELICHMUS:
BBEJICHUE HOBOM TMEPEeMEHHOH, pa3lokKeHHe Ha MHOXXHUTEIN, BBEIEHUE BCIIOMOTaTEeIbHOTO
apryMeHTa;

pelarb 0OHOPOAHBIE TPUTOHOMETPUYECKUE YPABHEHMSI PA3JIMYHbIX CTEIIEHEH;

BJIAJIETh MOHATUAMU: POU3BOHAS (PYHKIIMH B TOUKE, TPOU3BOAHAS (PYHKLIUY;

BBIUUCIISATH MPOU3BOAHBIE SJIEMEHTAPHBIX QYHKIMI 1 NX KOMOMHAIHII;

MPUMEHSTH NpaBuiIa quddepeHInpoBaHus (YHKIIHIA;



MOJIb30BaThCsl (POPMYJIION BBIYMCICHUS IPOU3BOIHON CIIOKHOM (DYHKIINH;

MPUMEHSATh TCOMETPUUECKUN U (PU3MUECKHI CMBICIIBI IPOU3BOJHOM HA IPAKTUKE;

UCCIeIoBaTh (PYHKIIMM HA MOHOTOHHOCTD U 3KCTPEMYMBI;

CTPOUTH TPa(pUKH U IPUMEHATH K PELICHHUIO 3aJay, B TOM YHCJIE C TapaMeTpoM;

BJIAJIeTh OHATHEM KacaTelbHas K rpapuKy QyHKIMHU U YMETh IPUMEHSTH €r0 IPH PEeLICHUH 3a/1ay.

Ylmmuﬁc;l noJiydum 603MOICHOCMb HAYUUMbCA:

OIIEPUPOBATh TOHATHEM OINPEIEICHUSA, OCHOBHBIMH BHMJIAMM OIPEIEICHUN, OCHOBHBIMH BHJAMHU
TEOpEM;

IIOHUMATb CyTh KOCBEHHOI'O JJOKa3aTelIbCTBA;

OIIEpUPOBATh YHCIOBBIMU MHOKECTBAMU IIPU PEILCHUU 3a/1a4;

BBIIIOJHATh  TOXKJIECTBEHHBIE IIPEOOpa3OBaHUS TPUTOHOMETPUYECKUX U HMPPALMOHAIBHBIX
BBIPAKEHUI;

BJIAJIETh IIOHATUEM ACUMIITOTBHI U YMETh €r0 IPUMEHSTH IIPU PEIICHUH 3a/1a4;

CBOOOJHO BIAJETh CTAHJAPTHBIM aIlllapaTOM MAaTEeMaTHYeCKOro aHajau3a JUlid BBIYUCICHUS
IIPOM3BOJHBIX (QYHKIIMH OAHON IIEPEMEHHOM;

Qg QepeHIpoBaTh TPUTOHOMETPUYECKHE U 00paTHbIE TPUTOHOMETpUYECKHE (DYHKIIUH;

CBOOOJHO MPHUMEHATH ammapaT MaTeMaTHYeCKOro aHalu3a Ui HWCCIeAOBaHHUS (QYHKIUH W
NOCTPOEHUSI rpauKOB, B TOM YHCJIE UCCIIEAOBAHMS Ha BBIITYKJIOCTbD;

YMETh IPUMEHSTH ITPH PEUICHUH 33124 CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA.

Hcnonvzoeamov npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0esAMeIbHOCMU U NOBCEOHEBHOUL
HCU3HU ON1A:

TEOPETUKO-MHOKECTBEHHOIO SI3bIKA M SI3bIKA JIOTMKM JUIS OIHCAaHHS PEAIbHBIX IIPOLECCOB M
SIBJIICHUH, TIPU PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB;

JTIOKa3aTeJIbHbIX PACCYXACHUI B CUTyalUsiX MOBCEIHEBHOM JKU3HU, IPU PEUICHUU 3a/1a4y U3 JAPYTHX
MIPEAMETOB;

3allMCH, CPAaBHEHNUs, OKPYIJICHHS YUCIIOBBIX JAHHBIX PEAJIbHBIX BEJIUYMH C MCIOJIb30BAHUEM Pa3HBIX
CHUCTEM U3MEPEHUS;

oIpeJiesIeHus Mo TpauKaM M UCIOIb30BAHUS MPU PEIICHUs MPUKIIAIHBIX 3a/1a4 CBOUCTB peabHBIX
MIPOLIECCOB U 3aBHCUMOCTEH (HauOoJblIMe M HAaUMEHbILNE 3HAUEHUS, TPOMEXKYTKH BO3pAaCTaHUS U
yObIBaHUs (DYHKIINH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, TOUKH Ilepernda, nepuos 1 T.11.);
MHTEPIPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaLlNN;

orpeJiesIeHus Mo rpadukaM MpOCTEHIINX XapaKTEPUCTHK MEPUOJNYECKUX MPOIECCOB B OMOJIOIUH,
HSKOHOMHKE, My3bIKE, PaAHOCBS3U U JIp. (aMIUIUTY/1a, IEPUO U T.I1.);

peleHus] TPUKIAJHBIX 3a1ad U3 OMOJOrMM, (PU3MKH, XUMHUH, SKOHOMHUKH M APYTUX NPEIMETOB,
CBA3AHHBIX C MCCIICIOBAHUEM XapaKTEpUCTUK IIPOLIECCOB; HHTEPIPETUPOBAHUS ITOTYYEHHBIX
pe3yabTaToB;

MPAKTUYECKUX pacyeToB Mo (opMysaM, C HCIOJIb30BAaHUEM IpU HEOOXOAMMOCTH CIPABOYHBIX
MaTepuagoB, KaJbKyJIATOpa, KOMIIBIOTEPA;

ITOCTPOEHHUSI M UCCIEA0BAHUS ITPOCTEUIINX MATEMAaTUYECKUX MOJIEIIEH;

OMMCAaHUS U UCCIIEIOBAHUS C TOMOIIBIO N3YYaeMBbIX ITOHATUN PEAIBHBIX 3aBUCUMOCTEN;
WHTEpIPETAlMM PE3YyJIbTATOB pPEHNICHUs 3a7ad C Y4YETOM OlPAHWYEHUU, CBA3AHHBIX C
peaJIbHBIMU CBOMCTBAaMHU pacCMaTpUBAaEMBbIX IIPOLIECCOB U SIBJICHUM;

pelIeHUs] TeOMETPUYECKUX, (PU3NYECKUX, SKOHOMHUECKUX U JPYIMX MNPHUKIAJHBIX 337a4, B TOM
qHcIIe ¢ UCTOJIb30BaHUEM TP HEOOXOIMMOCTH CIIPABOYHBIX MaTepHajoB.

Moayab «I'eomerpus»

Yuawuiica nayuumca:



¢ [OHUMAThb 3HAYCHHUC T'COMCTPHUU IJIA PCUHICHUA 3a/la4, BOSHUKAIONIUX B TCOPHUH U B IMTIPAKTUKC, IUPO-
Ty TPUMEHCHUs I€OMETPHYCCKUX 3HAHUH K aHaJIM3y M UCCIICJAOBAHHIO PEATbHBIX IPEIMETOB H
SIBJICHUI B IPUPOJIE U OOILECTBE;

® [IOHMMAaTh 3HAYCHHE MIPAKTUKU U BOIPOCOB, BOSHUKAIOUINX B CAMOM reOMeTpuH, sl JOPMUPOBAHUS
U Pa3BUTHS T€OMETPUH KaK MATEMaTHYECKOH HAYKH;

® KMETh MPEACTABICHHUS O BO3MOXXHOCTH I€OMETPHUH JJIsl ONTUCAHHSI CBOWCTB PEAJIbHBIX MPEIMETOB U
UX B3aUMHOT'O PACIIOIOKEHHS;

® 0OCO3HaBaTh POJb AKCHOMATHKH B T€OMETPHH; BO3MOXXHOCTH IOCTPOCHUSI TEOMETPHUYCCKHX TCOPHil
Ha aKCHOMAaTHYECKOH OCHOBE, 3HAUCHHWE AKCHOMATHKHM JUIS Jpyrux oOiacTed 3HaHHS W JUIs
HPaKTUKY;

e pas3nuyath TPeOOBaHMs, IIPEIBSBISIEMbIC K JI0Ka3aTeIbCTBAM B IEOMETPHH, alire0pe, eCTECTBEHHBIX,
COIMAJIBHO—KOHOMHUYCCKNX U T'YMAHUTAPHBIX HAYKaX, HA IIPAKTUKC,

® uCCIeloBaTh YEPTEXKH, BKIIOYAs KOMOMHAMM GUryp, UW3BIEKaTb, HMHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HHPOPMALHIO, IIPESICTABICHHYIO HA YePTEXKaX;

e pemiaTh 33Ja4d TEOMETPUYECKOTO COJCpKaHHsS, B TOM 4YHCJIE B CHTYyalHsiX, KOTJa alrOPHTM
pemicHud HC CICAYCT SABHO M3 YCIOBUA, BBIIOJIHATH HeO6XOIII/IMLIe AJi1 pelICHUA 3aJadu
JOTIOJTHUTEIIbHBIC MTOCTPOCHHUS, UCCIIEA0BATh BO3MOYKHOCTh MPUMEHEHHUsI TeopeM u (OpMys s
pelIcHus 3a1ay;

e yMmeTh GOPMYIHPOBATH M JOKA3BIBATh T€OMETPUIECKHUE YTBEPIKICHHUS;

¢ HMMCThb NPCACTABJICHUA 00 akcromax CTCPCOMCTPHUU U CICACTBUAX U3 HUX U YMCTHb NPHUMCHATH HUX
IpH PELICHHUH 3a/a4;

® UMETh MPEACTABICHHE O CKPEIIMBAIOIIMXCS HPSMBIX B MPOCTPAHCTBE M yMETh HAXOAUTH YroJl M
paccTOsIHUE MEXKY HUMH;

® [PUMEHATH TEOPEMbI O MAPAUICIIFHOCTH MPSMBIX M IUIOCKOCTEl B HPOCTPAHCTBE HPH PEIICHUH
3a/1a4;

® yMeTh MPUMEHSThH NapaIJIeIbHOE IPOSKTHPOBAHUE ISl U300pakeHUs! PUTY;

® YMEThb IPUMEHSTH NEPIEHIUKYJIIPHOCTH NPSIMOU U IJIOCKOCTH IPU PELICHNUU 3a/aY;

¢ BJIAaACTb IOHATHAMHU OPTOrOHAJIBHOC IIPOCKTUPOBAHME, HAKJIIOHHBIC HW WX HPOCKOHUH, YMCETH
PUMEHSATH TEOPEMY O TpeX MEPIEeHANKYISPAX MPU PEIICHUHN 3a/1a4;

® BIIAJIETh NMOHATUSAMU PACCTOSHHE MEXIy (pUrypamu B MPOCTPAHCTBE, OOIIUH MEPIEHIUKYISP IBYX
CKpCHIMBAIOIUXCA MPAMBIX U YMCTb IIPUMCHATH UX IIPU PCIICHHUU 3a1a4,

® BJIAACTb IIOHATUCM YTOJI MCKIAY HpﬂMOfI N INIOCKOCTBIO U YMCTH HNPHUMCHATH €ro mnpu pelicHUU
3a1a4;

® BJIAJCTh IIOHATHUAMHU I[ByrpaHHBIfI YToJ, yrojil MEexay INIOCKOCTAMH, MEPINCHAUKYIIAPHBIC IIJIOCKOCTH
Y YMETh NIPUMEHSTD UX MPH PELICHUH 337ay;

® BIQJETh NOHATUSAMH KacaTeJbHBIC NMPSMbIE M IUIOCKOCTH M YMETh NMPUMEHSATh UX IMpPU PEUICHUH
3a1a4;

® Dpaclo3HaBaTb Ha 4YCPTCIKAX U MOIACIAX HpﬂMOﬁ W HaKJIOHHBIA napajijiejicnvIica, IMnpsaiMyro Hu
HAKJIOHHYIO TIPU3MBI, MHUPaMUIy, YCEYEHHYIO NUPaMHUIy, MPAaBWIBHYIO TPH3MY U THPaMHUIY;
COOTHOCHUTDB 3T TPEXMCPHBIC 00BEKTEI C X OIIMCaHUsIMU, H306pa)K€HI/I${MI/I;

e p300pakaTh MPSAMOM M HAKJIOHHBIM Napajuielenunell, NpsMy0 U HaKJIOHHYIO MPU3MbI, TUPAMHULTY,
YCEUEHHYIO MPaMULy, IPAaBHIbHYIO IPH3MY U TTHPAMUILY;

® CTPOUTH CEUYCHHs NPSMOrO M HAKIIOHHOTO TNapajUIeNeNHIIe/IOB, NMPSIMOW M HAKIOHHOW NpHU3M,

MIAPaMU/Ibl, YCEYEHHOW MUPAMU/IbI, IPABUIIBHOM ITPU3MBI U TUPAMU/IBL;

pa3nuyaTh U aHAIM3UPOBATH B3aMMHOE PACIIOIOKEHNE OCHOBHBIX MHOTOIPAHHUKOB B MPOCTPAHCTBE;

BBIYUCIIATH IJIOMAAb ITOBEPXHOCTHU IMPAMOTIO U HAKJIOHHOT'O MapaJlJICJICITUIICA0B,

BBIYHCIIATH TUIONIA/b TOBEPXHOCTHU TIPH3MBI;

BBIYHCIISATH TUIONIA]Ih TOBEPXHOCTH MTUPAMUIBI U YCEYCHHOW TTHPaMU/IbI;

UMETh MPEJICTaBICHUE O TeopeMe Diiepa, MPaBUIbHBIX MHOTOTPAaHHUKAX;

CTPOUTH CEYECHUS] MHOTOTPAaHHUKOB C MCIIOJIb30BAHHEM PA3IMYHBIX METO/IOB, B TOM YHUCIIE U METOJa

CIIEIOB.

Ylmmuﬁc;t noJjiyuum 603MO0MHCHOCMb HAYUUMDbCA:



UMETb IIPEJCTaBICHUE 00 AKCHOMATUYECKOM METOJIE;

BIIQJICTh IOHATHEM TE€OMETPUYECKHE MECTa TOYEK B IPOCTPAHCTBE M YMEThb IIPUMEHATH UX I
pelieHus 3a1ay;

YMETb IIPUMEHSATH JUIS PELICHM 3a1a4 CBOMCTBA IUIOCKUX U IBYTPaHHBIX YIJIOB, TPEXI'PAHHOIO yIJIa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIl TPEXTPAHHOIO YIJIA;

HMETH IIPEJCTaBICHUE O IO OPTOrOHAILHOMN IIPOEKIIUHY;

UMEThb TPEJCTABICHUE O TPEXTPAaHHOM M MHOTOIPDAaHHOM yTJ€ U IPUMEHATH CBOMCTBA IJIOCKMX
YIJIOB MHOTOI'PAaHHOIO yIJIa IIPU PELEHUN 3a/1a4;

BIIAJCTh IOHATUEM IEPIEHAUKYIAPHOE CEUEHUE NPU3MBI U YMETh IPUMEHATH €ro IPU PELICHUHU
3az1ay;

MMETH MPEICTABIECHUE O JBOMCTBEHHOCTH IIPAaBUJIbHBIX MHOTOI'PAaHHUKOB;

BIAJCTh IOHATUAMM LEHTPAJIBHOEC M MapaJUICIIbBHOE IMPOEKTHUPOBAHUE M INPUMEHATh HUX IPU
IIOCTPOCHHUHU CEYEHUI MHOTOTPAaHHUKOB METOAO0M IIPOEKLUI;

MMETb IIPEJICTABICHHE O pPAa3BEPTKE MHOTOIPAaHHMKA M KpaTdallleM IIyTH Ha IIOBEPXHOCTH
MHOI'OIDaHHUKA;

YMETH p€UIaTh 3aa41 Ha IIJIOCKOCTU METOJaMU CTEPECOMETPUU .

Hcnonvzoeamov npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0esAMeIbHOCMU U NOBCEOHEBHOUL
HCUZHU ON1A:

OMHCaHUs PEAIbHBIX CUTYallUi Ha S3bIKE TEOMETPHUH;

pelieHus MPaKTUYECKUX 3a7a4, CBSI3aHHBIX C HAXOXKICHUEM I'€OMETPUUYECKHUX BEIMYUH (HUCIIONB3YS
MIPH HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEICTBA);

MIOCTPOCHUI TEOMETPUUECKUMU HHCTPYMEHTaMH (JIMHEWKa, yTOJIbHUK, LIUPKYJIb, TPAHCIIOPTHUD);
COCTaBJICHHS C UCIOJB30BAHUEM CBOWCTB T'€OMETPUUYECKUX (PUTYyp MATeMAaTUYECKUX MOAENeH st
pelieHust 3a7ad MPaKTUYECKOTO XapakTepa W 3a7ad M3 CMEXKHBIX JUCHUIUIMH, HMCCIEIOBAHUS
MOJTYYEHHBIX MOJICJICH U UHTEPIPETAIIMHU Pe3yJIbTaTa.

11 kiaace

JINYHOCTHBIE pe3yJjbTaThbl:

BOCIIUTaHHE POCCUHUCKOM I'pa)kTaHCKOW HWAEHTHYHOCTH: MaTPUOTHU3MA; TOTOBHOCTU K CIIY>KEHMIO
OteuecTBy, €ro 3alUTe; OCO3HAHMSI POCCHUICKOM HAEHTUYHOCTH B MOJMKYJIBTYPHOM COLIMYME;
YyBCTBa IPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOIH OOLIHOCTH poccuiickoro Hapoaa u cyasoe Poccuy;
MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH, 3HAUYMMOCTH HAyKH,
TOTOBHOCTh K HAay4YHO-TEXHHYECKOMY TBOPYECTBY, BIaJeHHUE JOCTOBEPHOM HH(popMalmend o
MEPEZOBBIX JOCTIKEHHUIX W OTKPHITUSX MHUPOBOW W OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTH B
Hay4HBIX 3HaHUSX 00 yCTpoiicTBE MHpa U OOIIECTBA;

FOTOBHOCTb M CHOCOOHOCTh K CaMOpPa3BUTHIO, CamMOOOpa30BaHUI0O M CAMOBOCIHMTAHHUIO B
COOTBETCTBHUH C O0II€YETIOBEYECKUMH LIEHHOCTSIMU U HJleaJIaMH TPaXKTaHCKOTo OOIIecTBa;
TOTOBHOCTb M CIIOCOOHOCTH K 00pa30oBaHMIO, B TOM YHCIIe CaMOOOpa30BaHUIO, HA MPOTSKEHUH BCel
KHU3HHM;, CO3HATEJIbHOE OTHOLICHME K HEMpPEephIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEUIHON
po¢eCCHOHAIBPHON 1 00IIIECTBEHHON JIEATEIbHOCTH;

OpUEHTAIUsl  OOydYaloUIMXCS Ha  pealM3ali0  TO3UTUBHBIX  JKM3HEHHBIX  IE€PCIIEKTUB,
MHUIMATUBHOCTh, KPEaTUBHOCTb, TOTOBHOCTh U CMOCOOHOCTh K JIMYHOCTHOMY CaMOOMPEIENIEHUIO,
CMOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb K JIOTOBOPHOMY PErYJIHUPOBAaHUIO OTHOILIEHUH B IPyIIe WIK COLMATbHON OpraHu3alluy;
TOTOBHOCTb OOYYaIOIIUXCS K KOHCTPYKTUBHOMY YYacTHIO B MPUHSATHM PEIICHHH, 3aTparuBaroinx
UX TpaBa U HMHTEPECHl, B TOM YHUCJIE€ B pa3IMYHBIX (opMax OOIIECTBEHHOW CaMOOpTaHU3allUH,
caMmoyIIpaBJiieHHsI, 00IIECTBEHHO 3HAUUMOMN JeSITeIbHOCTH;

OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccur Kak TyTh W CHOCO0 peanm3anud COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

TOTOBHOCTh OOYYalOIIMUXCSl K TPYAOBOM NpodeccroHAIbHON NeATEeIbHOCTH KaK K BO3MOXHOCTH
y4acTHs B PELICHUH JINYHBIX, OOIIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0IIEM;
HPABCTBEHHOE CO3HAHME U TIIOBEJIEHME HAa OCHOBE YCBOEHHUS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U MOBEIEHUS B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH



IUaJIOT C JOPYTMMH JIIOAbMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHHs, HAaXOAWTHh OOILIMEe LEeIH U
COTPYAHUYATH JJISl UX IOCTHIKECHUS;

* pa3BUTHE KOMIIETEHIMII COTpPYJHHYECTBA CO CBEPCTHMKaMH, JI€TbMHU MIIQJIIETO0 BO3pacTa,
B3POCJIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO TOJE3HOM, Y4eOHO-HCCIeN0BATEIbCKON, TIPOSKTHOM
U APYTUX BUJAAX JIEATEIHHOCTH.

* yMEHHE SICHO, TOYHO, IPAMOTHO M3Jaratb CBOM MBICIM B YCTHOM M MUCbMEHHOW pEYH, MOHHUMATH
CMBICI TIOCTAaBJICHHOW 3a/Jayd, BbICTpaMBaThb apPryMEHTAllUI0, MPUBOAUTH TNPUMEPHI U
KOHTPIIPUMEPHI;

* IpeAcCTaBICHHE O MAaTeMaTUYecKoi Hayke Kak cdepe 4eloBEHYEeCKOW AESITeNbHOCTH, 00 JTamax eé
pa3BuUTHS, O €€ 3HAUMMOCTH ISl pa3BUTHUS LIUBIIIN3AIUY;

* KpEaTUBHOCTb MBIILICHUS, MHUIIMATUBA, HAXOAYUBOCTb, aKTUBHOCTH MPHU PELUICHUH MaTeMaTHYECKIX
3ajay;

* KPUTUYHOCTH MBILIUICHUS, YMEHHE paclo3HaBaTh JIOTUYECKUE HEKOPPEKTHBIE BBICKA3bIBAHMUS,
OTIINYATh THIOTE3Y OT (PaKTa;

* yMEHHE KOHTPOJUPOBATH MPOIIECC U PEe3yIbTaT Y4eOHOM MaTeMaTHYECKOU JesITeIbHOCTH;

*  CIOCOOHOCTHh K 3MOIMOHATBLHOMY BOCHPHUSATHIO MaTeMaTHYeCKHMX  OOBEKTOB, 3a7ad, PEUICHHMH,
paccyXJIeHUH.

MertanpeamMeTHbie pe3yJabTaThl:
Pezynamuenvie YY/I:

*  CIOCOOHOCTH CAMOCTOSITETLHO OOHAPYKMBATh U (OPMYJIMPOBATH YUCOHYIO TPOOIEMY; ONPEICIISTh
1enb y4eOHOM NesTeNbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOXKHO OMPEIEIUTb,
9TO IeJb JOCTUTHYTA; CTaBUTh W (OPMYIHpOBaTH COOCTBEHHBIC 3aJa4yd B 00pa3oBaTEIbHOU
NEeSITeIbHOCTH U JKU3HEHHBIX CUTYallUsX; pa3BUBAaThb MOTHUBBI M MHTEPECHI CBOEH MO3HaBaTEIbHOU
JIEATENbHOCTH;

* OIIEHHBAaThb BO3MOXKHBIE TOCJIEACTBUSA JOCTHIKEHHS IIOCTABICHHOH LN B JEeATEILHOCTH,
COOCTBEHHOW JXKU3HU W JKU3HH OKPYXKAIONIMX JIFOJICH, OCHOBBIBASICH HA COOOPAKEHUSX JTUKU U
MOpaH;

*  CIOCOOHOCTH CaMOCTOSITEJIBHO IJIAHUPOBATh aTbTEPHATHBHBIC ITYTH JOCTHKCHUS TEJICH, 0CO3HAHHO
BbIOMpaTh Hanbosee 3 GEeKTUBHBIE CIOCOOBI PEIIeHUs yUeOHBIX U MO3HABATENIbHBIX 3a/1a4;

* OIICHHWBATh PECYPCHI, B TOM YHCIIE BPeMs U JApPyrue HeMaTepuadbHBIC PECYpPChl, HEOOXOIUMBIC IS
JIOCTUIKEHHMS TTOCTABIICHHOM IICIIH;

* Opranm3oBBIBaTh d(Y(HEKTHBHBIA MOWCK PECypCOB, HEOOXOAMMBIX IS JIOCTHIKCHHUS IOCTABIICHHOM
LIeJIH;

*  COIIOCTABJIATH MOJIYICHHBIN PE3yNIbTAT ACSITEILHOCTH C TIOCTABJICHHON 3apaHee 1Eeblo;

* yYMEHHE COOTHOCHUTHb CBOM JIEHCTBUS C TIUIAHUPYEMBIMH pe3ylbTaTaMH, OMPEIENISTh CIIOCOOBI
NeNCTBUI B paMKax MpesI0KEHHbBIX YCIOBUI U TpeOOBaHMIA;

* yMEHHE OCYLIECTBISATh KOHTPOIb MO 00paslly M BHOCUTH HEOOXOJHWMBIE KOPPEKTHUBHI B
COOTBETCTBUH C U3MEHSIOLICICS CUTYyalNEN;

* CHOCOOHOCTH a/ICKBaTHO OIIEHHWBATh MPABHIBHOCTh WM OIIMOOYHOCTH BBHITIOJHEHHS Y4eOHOM
3a51a4M, e€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOZMOKHOCTH €€ PEIICHUS;

* yMEHHE  ONpeNeNaTb  TMOHITHUS, CO3[aBaThb  OOOOINEHHWs,  YCTaHABIMBATh  aHAJOTHH,
KJIACCU(HUITUPOBATH, CAMOCTOSTEIILHO BRIOMPATH OCHOBAHUS M KPUTEPHH TSI KJTacCH(DUKAIINH;

* yMEHHE YyCTaHaBIUBATh MPUYUHHO-CIEJACTBEHHBIC CBS3HM; CTPOUTH JIOTHUECKHUE PACCYKICHUS,
yMO3aKTI0YeHHsI (MHAYKTHBHBIE, ISAYKTHBHBIC U IT0 aHAJIOTHUH ) H BBIBOJIBI;

* yMEHHS CO3/1aBaTh, MPUMEHATh U MPEOOPa30BHIBATH 3HAKOBO-CUMBOINYECKUE CPEICTBA, MOJCIH H
CXEMBI JIJIS pelIeHHs YIeOHBIX U TIO3HABATEIBHBIX 3a71ad.

Ho3naseamensnoie YY/I[:

* (¢opmupoBaHue y4eOHOI M OOIIENOIB30BATEIbCKONW KOMIETEHTHOCTH B OOJACTH HCIOJIb30BaHUS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (MK T-komneTeHnTHOCT);



NepBOHaYallbHbIE MPECTAaBICHUS 00 UIESIX U O METOAaX MaTeMaTUKHU Kak 00 YHUBEPCAILHOM SI3bIKE
HAyKHU ¥ TEXHUKH, O CPEJCTBE MOJAEINPOBAHNUS SBJIEHUH U NIPOLIECCOB;

yMEHHE BHUAETh MaTeMaTHYecKyl0 3aJadyy B KOHTEKCTE MpOOJIEeMHON CHUTyallun B JPYrHX
JUCLUILIMHAX, B OKPYXKAIOIIEH KU3HU;

MOMCK W HaxOXJeHHE OOOOIIEHHBIX CIOCOOOB pELICHHUS 3aJady, B TOM YHCIE, OCYIIECTBIICHUE
pa3BepHYTOro HMH(POPMAIIMOHHOTO IMOHMCKA W TIOCTAHOBKA HA €ro OCHOBE HOBBIX (Y4EOHBIX W
M03HABATENIbHbBIX ) 33]1aY;

KPUTHYECKOE OLIEHUBAHHE U UHTEPIPETHPOBAHNE HHPOPMALIUH C Pa3HBIX MMO3UIMHA, PaCcIO3HABAHUE
1 (PUKCUPOBaHKE MPOTUBOPEUHS B MH(POPMAIIMOHHBIX HCTOYHUKAX;

HCII0JIb30BaHUE PA3IMUHBIX MOJAEIBbHO-CXEMaTUUECKUX CPEJCTB JUIsl IPEACTABICHUS CYIIECTBEHHbIX
CBSI3€H U OTHONICHUH, a TaK)Ke IPOTUBOPEUHIL, BHIIBJICHHBIX B UH(POPMAIIMOHHBIX UCTOYHHKAX;
HaXO0XJIEHWE U IPUBOJ KPUTUYECKUX ApPTyMEHTOB B OTHOLIEHMM ACHCTBUN M CY>KIEHUI Jpyroro;
CIIOKOWHOE M pa3yMHO€ OTHOILIEHHE K KPUTHUECKMM 3aMEyaHUsIM B OTHOIIEHHH COOCTBEHHOTO
CYXJIEHUSI, PACCMOTP HUX KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJI 32 paMKU y4eOHOT0 MpeIMeTa U OCYIIEeCTBICHHE LIeJICHANPABICHHOIO MTOKCKA BO3MOKHOCTEH
JUIS. IIUPOKOTO MEPEHO0Ca CPEICTB M CIIOCOOOB JIEHCTBHS;

BBICTpAaMBaHWE WHJIWBUIYabHOM 00pa30BaTENIbHON TPAeKTOPUHU, C YYETOM OTPAHUUYEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHbIE OTPAaHUYEHHUS;

YMEHUE MEHATh U YAECPKUBATh Pa3HbIE MMO3UIIMHU B IO3HABATEILHOMN JESATEIbHOCTH;

yMEHUE MOHMMAaTh U HMCIIOJIb30BaTh MAaTEMATUYECKUE CPEICTBA HAIIAAHOCTH (PUCYHKH, UYEPTEXH,
CXEMBI U JIp.) JJIsl WILTIOCTPALMU, HHTEPIIPETALUU, ApIyMEHTALUH;

YMEHHUE BBIIBUI'aTh TUIOTE3bl IPU pEIIeHUHM Y4eOHBIX 3a7ay W MOHMMAaHUS HEOOXOAMMOCTU HX
IIPOBEPKHU;

[IOHUMAaHUE CYLIHOCTH QJITOPUTMHUYECKUX IPEANUCAHUM U YMEHUS IEHUCTBOBATH B COOTBETCTBUHU C
IIPEAJIOKEHHBIM AIITOPUTMOM;

CIOCOOHOCTh IUIAHUPOBATh U OCYIIECTBIIATH JESITEIbHOCTb, HAIPABICHHYIO Ha peEIICHUE 3a1ay
HCCIIEI0BATENILCKOIO XapaKTepa.

Kommynuxamuenwvie YY/[:

pa3BUTHE CIIOCOOHOCTH OCYIIECTBIATH JEJIOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBIMU (KaK BHYTPH 00pa3oBaTeNbHOM OpraHM3allud, TaKk M 3a ee MpeaesaMH), MoAOuparh
MapTHEPOB JJi1  JI€JIOBOM KOMMYHHUKAllMM HCXOJs U3 COOOpaKE€HUH  pe3ysIbTaTUBHOCTU
B3aUMOJCHCTBUSA, @ HE JINYHBIX CUMIIATHIA;

IIpU OCYULIECTBJIEHUU TPYyNIOBONH pabOThl OBITH KaK PYyKOBOJIUTENIEM, TaK M UYJIEHOM KOMAaH[Ibl B
Pa3HbIX poJsX (TeHepaTop uaeH, KpUTUK, UCIIOJHUTENb, BEICTYAOIINM, SKCIIEPT U T.1.);
KOOpD/JIMHUPOBAaHME M  BBIIOJHEHHE pPabOThl B  YCIOBUSAX pEAJTbHOTO, BHUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BEPHYTOE, JOTUYHOE U TOYHOE HU3JI0KEHUE CBOCH TOUKHU 3PEHUS C UCIOJIB30BAHUEM aJCKBATHBIX
(YCTHBIX M MIUCbMEHHBIX) SI3bIKOBBIX CPE/CTB;

pacrio3HaBaHMe KOH(MIMKTOT€HHBIX CUTyalMid M NpeAoTBpalleHne KOH(QIMKTOB 10 UX aKTUBHOMN
¢da3pl, BHICTpaMBaHHE JIEOBOW M 00pa3oBaTelIbHOW KOMMYHHUKAIMM, H30eras JHWYHOCTHBIX
OLICHOYHBIX CYXKICHUI.

Moayab «Aaredpa u Ha4yaJjla MATEMaTHYECKOI0 AaHAIHU32)

BblnyCKHuK Hayuumcs:

OCO3HaBaTh 3HAYEHHE MaTeMaTHYeCKOW HAyKH JUIsl pelIeHHs 3a]lady, BO3HUKAIOIMIUX B TEOPUU U B
MPaKTUKE; HIUPOTY U B TO XK€ BPeMs OTPaAaHMYEHHOCTb NMPUMEHEHMsS] MAaTeMaTHYEeCKHX METOJO0B K
aHaJIM3y U MCCIIEeI0OBAHUIO MIPOIIECCOB U SIBJICHUN B MIPUPOJIE U OOIIECTBE;

Ha OCHOBE MaTEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE XAPAKTEPU30BATH KPACOTY U COBEPILIEHCTBO
OKpY’KalOIIero MUpa 1 Mpon3BeICHUI UCKYCCTBA;



OCO3HaBaTh 3HAYEHUE IPAKTUKU U BONPOCOB, BO3HUKAIOIIMX B CaMOM MareMaTHKe, s
(GbopMHpOBaHUA M PA3BUTHUSA MaTeMaTHUECKON HAyKU; UCTOPHIO Pa3BUTHsI IMOHATHS 4YKCIa, CO3JaHMs
MaTEMaTHYECKOI0 aHaIN3a;

OCO3HaBaTh 3HAYCHHE WJCH, METOJOB M PE3yJbTAaTOB alreOphl U MAaTEeMAaTHYECKOTO aHaIu3a s
MIOCTPOSHMSI MOJIENIEN peabHbIX IPOLIECCOB U CUTYALMii; YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKU
MaTeMaTHYECKUX PacCyKICHUN, X TPUMEHUMOCTh BO BCEX 00JI1ACTAX YEOBEUECKON ACATEIbHOCTH;
MOHMMATh pasiauuue TpeOOBaHMU, TPEABABISEMBIX K JIOKA3aTeNbCTBAM B  MaTEMaTHKe,
€CTECTBEHHBIX, COLIUAIbBHO—KOHOMUYECKUX U T'yMaHUTAPHbBIX HAyKax, Ha IPaKTHKE;

pa3BUBaTh NPEACTABICHUE O BEPOSITHOCTHOM XapaKTepe pa3IMyHbIX POLECCOB U 3aKOHOMEPHOCTEH
OKPY’KaIoIIEero MUpa;

UCIIOJIb30BATh OCHOBHBIE METO/bI JIOKA3aTeNbCTBA, IPOBOJUTH JIOKA3aTEIbCTBO M  BBINOJIHATH
OIIPOBEPKEHUE;

IIPUMEHATh OCHOBHBIE METObI PEIICHUS MATEMaTUUECKUX 3a/1ay;

IIPUMEHATh NPOCTEHIINE NTPOIPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
pelLIeHnU MaTeMaTUYEeCKUX 3a/1ay;

N0JIb30BaThCsl NPUKIAAHBIMA [IPOrpaMMaMyd M MPOrpaMMaMH  CHUMBOJIBHBIX BBIYMCIECHUH Ui
HCCIIEIOBAaHUS MAaTEMATUYECKUX OOBEKTOB;

MMETh IPEJCTABIEHUE O BKJIAJIE BBIJAIOIINXCSA MAaTEMaTUKOB B Pa3BUTHE HAYKHU;

IIOHUMATh POJIb MAaTEMATUKH B pa3Butuu Poccuu;

CBOOOJHO OIEpUpPOBaTh IMOHATHSAMU: YpaBHEHHE, HEPABEHCTBO, PABHOCWIbHBIE YPAaBHEHUS U
HEPaBEHCTBA, ypPaBHEHUE, SIBJISIIOIIEECS CIIEICTBUEM APYTrOro YpaBHEHUS, ypaBHEHMsI, pABHOCUJIbHBIE
Ha MHO>XECTBE, PaBHOCHJIbHBIE IPE0OPa30BaHUsl ypaBHEHMIA;

pelaTh pa3Hble BU/Ibl ypaBHEHUH U HEPABEHCTB U UX CUCTEM;

OBJIa/IETh OCHOBHBIMM THUIIAMM I10KA3aTEJIbHBIX, JIOTapU(MUUECKUX YPAaBHEHUH M HEPAaBEHCTB U
CTaHJIapTHBIMU METOJaMH UX PELICHU U NPUMEHATh UX IIPU PELICHUH 3a/1ay;

[IOHUMAaTh CMBICI TEOPEM O PaBHOCWUJIBHBIX U HEPAaBHOCWIBHBIX MpeoOpa3oBaHUSX ypaBHEHUH U
YMETh MX JI0Ka3bIBATh;

BJaJIeTh METOJIaMH pEILEHUs] YPAaBHEHUI, HEPaBEHCTB M HX CHUCTEM, yYMEThb BBIOMpPATh METOJ
pelieHns 1 000CHOBBIBAaTh CBOW BBIOOD;

HCIOJIb30BaTh METO/I MHTEPBAJIOB ISl PELLIEHUS] HEPABEHCTB, B TOM YKCie APOOHO-PALMOHAIBHBIX U
BKJIIOYAIOIIUX B ce€0s1 MppallOHaIbHbBIE BBIPAXKEHHUS,

pemarh anredpanyeckrue ypaBHEHNs U HEPABEHCTBA U UX CHCTEMBI C TapaMeTpaMu anre0pandyeckum
U rpaUuecKUM METOJaMH;

CBOOOJHO HCMOJIBb30BaTh TOXKJECTBEHHbIE MpPeoOpa3oBaHUs NpPU PELICHUH YPaBHEHUH M CHUCTEM
YpaBHEHHU;

BJIJIETh TOHATUSMHU TIOKa3aTeiabHas (YyHKUHMSA, SKCIIOHEHTa; CTPOUTh HUX Tpaduku U YMETh
MPUMEHSTh CBOICTBA MOKa3aTeIbHON (DYHKIIMH ITPH PELLICHUH 3a7ay;

BJIAJIeTh MOHATUEM JorapupmMuuecKast pyHKLUS; CTPOUTH ee rpaduk U yMeTb IPUMEHSTh CBOMCTBA
Jorapu@MUUecKor GyHKIMH MPU PELICHUH 3a]1aY;

MIPUMEHSTDH [IPU PELICHUH 3a]a4 IpeoOpa3oBaHusl rpaduKoB QPyHKIINIA;

CTPOUTH rpapuKU U MPUMEHATH K PELICHUIO 3ajla4d, B TOM YHCIIE C TapaMeTpoM;

BJIAJIETh MOHATUSAMU NepBOOOpa3Hast (PyHKIHS, ONpe/IeICHHBIH HHTErpal;

npuMeHsITh TeopeMy HbroToHa—JIeliOHMIIa 1 ee cleACTBUS IS pelleHus 3a/1a4;
BJIaJIETh OCHOBHBIMU MOHATHSMHU KOMOWHATOPUKH U YMETh UX MPUMEHSTH P PEILICHUH 33/]a4;

HUMCETH NNPCACTABIICHUC 00 OCHOBax TCOpHUU BCpOHTHOCTeﬁ;

OIICPHUPOBATH MMOHATHUAMU: YaCTOTA U BEPOATHOCTDH CO6BITI/I$I, CymMMa M IMPOU3BCIACHUC BCpOHTHOCTeﬁ,
BBIYUCIIATE BEPOATHOCTHU COOBITHH HA OCHOBE noacyeTra yuciia uCxoJ0B,

OINEpHUpOBaThL OCHOBHBIMU OIMUMCATCIBHBIMU XAPAKTCPUCTHUKAMHU YHCIOBOTO Ha6opa, IOHATHUEM
reaepaljibHast COBOKYITHOCTb U BBI60pKOI71 M3 HEC;

HUMCETH MPEACTABIICHHUC O NUCKPCTHLIX U HCIIPCPBIBHBIX CﬂyqaﬁHLIX BCJIIMYMHAX U PACTIPCACIICHUAX, O
HE3aBUCUMOCTHU CﬂyqaﬁHBIX BCJINYHH,

HUMETHh NPEACTABICHUC O MATEMATHUYCCKOM OXHUJAHUU U JUCIICPCUU CJ'Iy‘-IElﬁHBIX BCJIMYHNH,



UMETb MPEJCTABICHUE O COBMECTHBIX PACIIPECIICHUSIX CIIyUYaifHbIX BEIHYHH;

MOHUMATh CyTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METOJ1a M3MEPEHHSI BEPOSTHOCTEHH;

UMETh MPEICTABICHHE O HOPMAJIBHOM pPAacIlpelesieHuH U MpUMEpax HOPMAaJIbHO pacrpene’eHHbIX
CITy4allHBIX BEJINYMH;

MMETh MPEJICTaBICHUE O KOPPEISALUH CITyYaiHbIX BEIHYHH;

pemaTh pa3Hble 33/1a49H MOBBIIICHHON TPYIHOCTH;

aHAJTM3UPOBATh YCIOBUE 3a7ayd, BHIOMPATh ONTHMAJIBHBIA METOJ pEIICHUs 3aJau, paccMaTpHUBas
pa3IuYHbIC METOBI,

CTPOUTH MOJIETIb PELICHUS 3a1auH, IPOBOANUTH JOKa3aTeIIbHbBIC PACCYKICHHUS IIPH PELICHUH 33/]a4H;
pemiate 3a1aud, TpeOyromme mepedopa BapHaHTOB, MPOBEPKH YCIOBHI, BHIOOpPAa ONTHMAIBHOTO
pe3ynbTaTa;

aHAJTM3UPOBaTh M HWHTEPHPETHPOBATH IOJYYECHHBIC PEIICHUS B KOHTEKCTE YCIIOBHS 3aJauH,
BBIOMpATh PEIICHHs, HE IPOTUBOPEYAIEe KOHTEKCTY;

NIEPEBOIUTH MPH PELICHUH 33aJaud MH(OPMAIHMIO U3 OJHOM (OPMBI 3alMCU B APYTYIO, HCIIOIB3YS
pHU HEOOXOIMMOCTH CXEMBbI, TAOIHIIbI, rpaduK, TUarpaMMBI.

Bbll’lyCKHllK noayuum 603MO0NHCHOCHb HAYUUMbCA?

pa3BUTH MPEICTABICHHE O YHUCIE M YHCIOBBIX CHCTEMax OT HATypaJbHBIX JO JCHCTBHTEIBHBIX
YHCeT; O PO BHIYMCIICHUH B YEJIOBEUECKON PAKTUKE;

CBOOOJHO BBINOJHATH TOXAECTBEHHbIE IpeoOpa3oBaHMs JIOTapU(MHUUECKUX U  CTEMEHHBIX
BBIPAKECHUI;

CBOOOJHO ONpeAEssATh THUIl W BHIOMPATh METOJ| PEILICHUs MOKa3aTeJIbHBIX M JIOTapU(PMUUYECKHX
yYpaBHEHHI U HEPABEHCTB, HPPALMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB, UX CUCTEM;

CBOOO/IHO pEelIaTh CUCTEMbI JINHEHHBIX YPaBHEHUH;

pelaTh OCHOBHBIE THITBI YPAaBHEHHI U HEPABEHCTB C MapaMeTpaMu;

OIIEpUPOBATH MOHATHEM IIEPBOOOPa3HON (HYHKIMHU AJIS pelIeHus 3a/1a4;

OBJIa/IETh OCHOBHBIMH CBeieHUsIMH 00 uHTerpane HpioTona—JIeiiOHMIa W ero mpocTenmmx
MIPUMEHEHHSX;

YMETh BBINOJIHATh TNPUOIMKEHHBIE BBIYUCICHUS (METOIBI DPEIICHHS YypaBHEHHWW, BBIYHCIICHHUS
OTIpEJIeIEHHOTO UHTETpaa);

YMETh TPHUMEHATh TPUIOKEHUE TMPOU3BOJHON M OMpPEIEIEHHOTO WHTErpalia K PEHICHHIO0 3a/ad
€CTEeCTBO3HAHUS;

UMETh TPENCTABICHHE O CTATHCTUYECKUX TUIOTE3aX W TPOBEPKE CTATUCTHUYECKOW THITOTE3BI, O
CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;

UMETb MPEJCTABICHUE O KOAUPOBAHUH, IBOUYHOM 3aMKUCH, TBOUYHOM JIEPEBE;

BJIaJIeTh OCHOBHBIMH HOHATUSAMH Teopuu rpados (rpad, BepimHa, pedpo, CTeleHb BEPIINHbI, IYTh
B rpade) 1 yMeTh NIPUMEHSATh UX MIPHU PEIICHNUH 33]aY;

UMETb MPEJCTABICHHUE O JIEPEBBSIX U YMETh IPUMEHSTH IPHU PEIICHUH 3a]1a4;

BJIQJIETh MOHITHEM CBSI3HOCTh H YMETh IIPUMEHSTh KOMITOHEHTHI CBS3HOCTH NIPY PEIICHUH 3a7ad;
YMETh OCYIIECTBIATH IMyTH M0 pedpam, 00X0 16l pedep U BepIInH rpada;

UMETb MPECTABICHHE O BHIOOPOUHOM K03 (ppHILIMEHTE KOPPENSLUH U JIMHEHHON perpeccuy;

UMETh TPENCTaBICHHE O CTATHCTUYECKUX THUIOTE3aX W TPOBEPKE CTATUCTHUYECKOW THITOTE3BI, O
CTaTUCTHKE KPUTEPHUS U €€ YPOBHE 3HAYUMOCTH;

WUMETP MPEJICTABICHUE O CBS3H AIMITUPHUECKUX U TEOPETHUECKUX PACIIPEICIICHH;

UMETb MPEJCTABICHUE O KOAUPOBAHUH, IBOUYHOM 3aMKCH, TBOUYHOM JIEPEBE;

BJIAJIETh MOHATHUEM CBSI3HOCTh M YMETh IPUMEHSTHh KOMIIOHEHTHI CBA3HOCTH IIPU PELICHUH 33/1a4.



Hcnonv3oeamsv npuodpemenHvle 3HAHUA U YMEHUSA 6 NPAKMUYUECKOU 0esimMeIbHOCMU U NOGCEOHEBHOU
HCUHU ON1A:

JIOKa3aTENIbHBIX PACCYkICHUH B CUTYalUAX MOBCEIHEBHOM JKW3HHU, IIPU PELLIEHUU 3a7ad U3 APYTux
IIPEIMETOB;

COCTABJICHUS M PELICHUs] YPAaBHEHUM, HEPABEHCTB, MX CUCTEM IIPH PELICHUH 3a7a4 APYTUX YUeOHbIX
IIPEAMETOB;

BBIIIOJTHEHUSI OLICHKM MPABIONOAOOMS pe3yslbTaToB, IOJIY4a€MbIX IPHU PEIIEHUU Pa3IUYHbIX
YpaBHEHHH, HEPAaBEHCTB U MX CUCTEM IIPH PEIIEHUH 3a]a4 APYTUX YUEOHBIX IPEIMETOB;
COCTAaBJICHHUS M PELICHHs YPABHCHHMH M HEPABEHCTB C IapaMeTpaMH IPU PELIECHUU 3a7ad APYTHX
y4eOHBIX IPEMETOB;

UCIIOJIb30BaHUs IIPOIPAMMHBIX CPEACTB IIPU PEUICHWHM OTHAEIbHBIX KJIACCOB YPaBHEHUM U
HEPAaBEHCTB;

3aIlMCH, CPAaBHEHUs1, OKPYIJICHHS YUCIIOBBIX JAHHBIX PEAJIbHBIX BEJIUYMH C MCIOJIb30BAHUEM Pa3HbIX
CUCTEM U3MEPEHUS;

OIlpeJIeJIeHUs 10 IpauKaM M UCIOJIb30BAHUS IIPU PELICHUS NMPUKIAAHBIX 3a/1a4 CBOUCTB PeaIbHbIX
MPOIIECCOB M 3aBUCUMOCTEH (HAMOOJIbIINE U HaUMEHbIINE 3HAUCHHS, IPOMEKYTKH BO3PACTaHUS U
yObIBaHUs (QYHKIIMHU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, TOUKH Ileperuda, nepuoa u T.11.);
oIpeJiesieHus Mo rpadukaM MpoCTEHIINX XapaKTePUCTHK MEPUOJANYECKUX IPOLIECCOB B OMOJIOIUH,
SKOHOMMUKE, MYy3bIKE, PaAHOCBA3H U JIp. (AMIUIUTY1a, IEPUOJ U T.I1.);

MHTEPIPETUPOBAHNS CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTHYECKON CUTyallUu;

peleHus] TPUKIAJHBIX 3a1ad U3 OHOJOrWH, (PU3MKH, XUMHH, SKOHOMUKHA H JPYTHX IPEIMETOB,
CBA3AHHBIX C MCCIICIOBAHUEM XapaKTEPUCTUK IIPOLECCOB; HWHTEPIPETUPOBAHUSA I1OJTYYEHHBIX
pe3yJIbTaTOB;

IIPAKTUYECKUX pacyeToB Mo (opMysaM, C HCIOJIb30BAaHUEM IpU HEOOXOAMMOCTU CIPABOUYHBIX
MaTepuajoB, KaJbKyJIATOpa, KOMIIBIOTEPA;

IIOCTPOEHHUSI M UCCIIEA0BAHUS ITPOCTEUIINX MATEMAaTUYECKUX MOJIEIIEH;

BBIUMCIICHUS UJIH OIICHUBAHUS BEPOATHOCTU COOBITHIA B PEATBHOM KU3HH;

BBIOOPA MOAXOIAIIETO METOIA MPEACTABICHUS M 00pa0OTKH TaHHBIX;

ONMCAaHUS U UCCIIEIOBAHHUS C IOMOIIBIO N3YYaEMBbIX ITOHATUN PEAIBHBIX 3aBUCUMOCTEN;
WHTEpIPETAlMM PE3YyJIbTATOB pPEHNICHUs 3a7ad C Y4YETOM OIPAHUYEHUM, CBA3AHHBIX C
pealbHBIMU CBOMCTBAMH PAaCCMaTPUBAEMBIX IIPOLIECCOB U SBJICHUM;

pelIeHNs TeOMETPUUECKUX, (PU3NYECKHX, IKOHOMUYECKMX U APYTUX MPUKIAAHBIX 3a/ad, B TOM
qHcIie ¢ UCTOJIb30BaHUEM IIPU HEOOXOIMMOCTH CIIPABOYHBIX MaTepHasoB.

Moayab «I'eomerpus»

Buvinycknuk naywumca:

IMOHUMATh 3HAYECHHE FEOMETPUN ISl PELLICHUS 3a/1a4, BOZHUKAIOIIUX B TEOPUU U B IPAKTUKE; IUPO-
Ty HNOPHUMCHCHUA T'COMCTPUYCCKHUX 3HAaHUH K AHAJIN3y W HCCICAOBAHUIO PCAJIBHBIX IMPCIMETOB U
SIBIIGHUI B IPUPOJIE U OOIIIECTBE;

MMOHUMATh 3HAUEHUE MPAKTHKHU U BOMPOCOB, BOZHUKAIOIINUX B CAMON T€OMETpUH, sl HOPMUPOBAHUS
" pa3BUTHA TCOMCTPUHU KaK MaTeMaTH4eCcKOn HAyKH;

HUMCETHh MPEACTABIICHUA O BO3SMOXXHOCTHU I'€COMETPUN IJIA OIMUMCAHUA CBOMWCTB PCAIBHBIX MPEAMETOB U
MX B3aMMHOT'O PacCIOJIOKEHHUS;

OCO3HABaTh POJIb AKCUOMATHUKU B T€OMETPHUH; BO3MOKHOCTb IOCTPOEHUSI TEOMETPUUYECKUX TEOPHI
Ha aKCHOMAaTHYeCKOW OCHOBE; 3HAUEHUE aKCHUOMATHKU JUIsl APYyrux oOjacTedl 3HaHuUS WU s
MPaKTHUKU;

pasnuyath TpeOOBaHUS, MPEAbIBIIEMbIE K JOKAa3aTeIbCTBAM B TEOMETPHH, aredpe, eCTECTBEHHBIX,
COMAJIBHO—OKOHOMHUYCCKHUX U TYMAHUTAPHBIX HAYKaXx, Ha IIPAKTUKE,

BJIaACTh I'COMCTPUYCCKUMH IIOHATHAMU IIPH PCIICHHUM 3aJad W IPOBCACHUN MATEMATUUCCKHX
pacCyXIeHHUI;

CaMOCTOATENIEHO (OPMYITHPOBATH OMPENETICHUS T€OMETPUUECKUX (DUTYp, BBIIBUTATh THIOTE3BI O
HOBBIX CBOMCTBaxX M MpPH3HAKaX T'€OMETPUUYECKUX (UTYp U OOOCHOBBIBATH WIIM OINPOBEPraTh WX,



00001aTh WM KOHKPETU3UPOBATh PE3yJIbTAaThl HA HOBBIX Kjaccax (uryp, mpoBOAUTH B HECIOMKHBIX
CIIyqasix KJacCHu(PUKauio (GUryp Mo pa3IndyHbIM OCHOBAHUSIM;

UCCIIeIOBATh YepTEeXH, BKIouYas KoMmOuHaimu Quryp, H3BIEKaTh, HWHTEPIPETUPOBATh U
peoOpa3oBbIBaTh MHGOPMAIUIO, IPECTABICHHYIO Ha YepTekKax;

pelarh 3a/adyd TeoOMETPUYECKOro COAEpX aHUs, B TOM 4YHCJIE€ B CHUTyal[UsiX, KOIJIa aJrOpUTM
pelieHUsT HE CIeAyeT SIBHO U3 YCIOBUS, BBINIONHATh HEOOXOAMMEBIE [UIsl PEIICHUS 3aJaqd
JIOTIOJIHUTEJIbHBIE TIOCTPOEHUS, MCCIIE0BATh BO3MOXHOCTh IPHUMEHEHHUS TeopeM H (QopMmyln ams
penieHus 3aay;

yMeTh (POPMYITUPOBATH U IOKA3BIBATH TEOMETPUICCKUE YTBEPKICHUS;

BJIAJICTh TOHATUSMHU BEKTOPHI U MX KOOPAUHATHI;

YMEThH BBIMIOJIHATDH OMNEpaluy HaJl BEKTOPAMHU;

UCIOJIb30BaTh CKAJSIPHOE MPOU3BECHIE BEKTOPOB P PELICHUH 3a]1aY;

MIPUMEHSTh YpaBHEHHE IJIOCKOCTH, (POPMYIIy PACCTOSIHUS MEXy TOUKAMH, YpaBHEHHE cepbl Mpu
pelIeHun 3a/1ay;

MIPUMEHATH BEKTOPHI U METOJI KOOPJAMHAT B MPOCTPAHCTBE MPHU PEIICHUH 33/a4;

BJIQJICTh TIOHATHSMHU TeJila BpalleHus (LHJIMHIP, KOHYC, Iap M cdepa), UX CEYCHUsT U YMEThb
MPUMEHSTh UX MPU PELICHUH 33/1a4;

BIIQJIETh MOHSTHUSMH KacaTellbHbIE MpPsIMble M IJIOCKOCTH M YMETh NPUMEHSATh U3 MPU PEIICHUU
3anauy;

MMETh MPEICTaBICHH O BIUCAHHBIX M OMHMCAHHBIX cepax U yMeTh MPUMEHSITh UX MPU PEIICHUU
3ajay;

BJIQJICTh TOHATUSAMU OO0BEM, OOBEMbI MHOTOTPAHHUKOB, TEJl BpAlICHUS W NPUMEHATH UX MpU
pEIlIeHUH 33]1aY;

MMETh TMpPEJCTaBICHHE O pa3BepTKe LWIMHApPA U KOHycCa, IUIOMIATU IMOBEPXHOCTH LMIUHApPA U
KOHYCa, YMETh MPUMEHSITh X MPHU PEIICHUHU 3a/1a4;

HMMETh TIPEICTABJICHUE O IIOMaau chephl U YMETh TPUMEHSTH €ro IIPH PEIICHUH 3a/1a9;

YMETh pelIaTh 3a7a4i Ha KOMOMHAIIMM MHOTOTPAHHUKOB U TEJI BPAIICHUS;

HMMETh MPEJICTABICHHE O MOA00UH B MPOCTPAHCTBE M YMETh PENIaTh 33/1a4d Ha OTHOIICHHE 00HEMOB
Y TIJIOIIAJIEH TOBEPXHOCTEHN MOI0OHBIX QUTYP.

BblnyCKHuK noJiyuum 603MONCHOCMb HAYUUMDbCA?

INPUMEHSATH MPH PELICHUH 3aiad GOPMYITy pacCTOSHUS OT TOUKHU J0 MIIOCKOCTH;

BJIaJIETh Pa3HBIMU CIIOCOOAMM 3aJaHUsl YPaBHEHUS NPSAMON U yMETh NMPUMEHSATHh UX MPU pEIICHUU
3azay;

HaXOJUTh PACCTOSHUE MEX]Ty CKPEUIUBAIOLIMMHUCS MPSMBIMH, 3aJaHHBIMU B CUCTEME KOOPJINHAT;
IIPUMEHSITDH [IPU PELICHUHN 33]a4 U JOKa3aTeJIbCTBE TEOPEM BEKTOPHBIM METO/ U METOJL KOOPAMUHAT;
UMETh TPEACTABIEHUE O JBWKEHUSX B IPOCTPAHCTBE: MapalieIbHOM IEPEHOCE, CUMMETpPUU
OTHOCHTEJIBHO IIJIOCKOCTH, LEHTPAIBHOW CUMMETPHUH, TOBOPOTE OTHOCUTEIBHO NMPSAMON, BUHTOBOU
CUMMETPUH, YMETh IPUMEHSATh UX NP PELICHUHU 33]1a4;

UMETh TPEJCTAaBICHUS O TpeoOpa3oBaHUM MOAOOMS, TOMOTETHM U yMETh MPUMEHSITh HUX NpU
pelIeHnH 3a]1ay;

MMETh MPEJCTaBICHNE O HUIMHIPUUYECKUX U KOHMYECKUX CEUEHUSX;

UMETD TpeJICTaBIIEHHE O Kacaouuxcs cepax 1 KOMOMHAIIMY TeJ BPAIlEHUs] U YMETb IPUMEHATh UX
IIpY pELICHNH 33]1a4;

HaXOJUTh 00bEM MapaulesenuIea U TETPadApa, 3aJaHHbIX KOOPANHATAMU CBOUX BEPILHUH;

UMETh TMpejacTaBieHrue o0 akcuoMax oObema, MPUMEHSTh (OpMYJbl 00BEMOB MPSIMOYTOJIBHOIO
napajuiefienune1a, Ipu3Mbl U TUPaMUIbl, TETPadipa MpU PEeLICHUH 3a/1a4;

MIPUMEHSITh TEOPEMbI 00 OTHOLIEHUSIX 00BEMOB NP PELICHUH 3a/1a4;

MPUMEHSTh MHTErpaj A BBIUKUCICHHS OOBEMOB U IOBEPXHOCTEW Tel BpALICHHs, BBIYMCICHUS
IIoIAaH chepuyecKkoro nosica 1 00bemMa MapoBOro Cios;

YMETh IPUMEHSTH (OpMYJIIbl 00BEMOB IPH PEILICHUU 3a71ay;



YMETH p€IIaTh 3aja4r Ha IMJIOCKOCTHU METOAaAMU CTEPCOMETPHHU.

Hcnonv3oeamsb npuodpemenHvle 3HAHUA U YMEHUA 68 NPAKMUYECKOU 0esiMeIbHOCMU U NOBCEOHEBHOU
HCUHU 0N

OIMCAaHUsS PEAIBHBIX CUTyalUil Ha S3bIKE TCOMETPHH;

peleHys MPaKTUUECKUX 3aJay, CBSI3aHHBIX C HAXOKICHUEM I'€OMETPUUYECKUX BEIMYUH (UCHOJIb3YsI
IpU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPECTBA);

IIOCTPOEHUI F€OMETPUUECKUMHU HHCTPYMEHTAMH (JIMHEWKA, YTOJIbHUK, LIUPKYJIb, TPAHCIIOPTUD);
COCTABIICHUS C HCIIOJIb30BAaHHEM CBOWCTB I'€OMETPUYECKUX (PUTYp MaTeMaTHUECKUX MOJENEH Ui
pelleHns 3aJad IPAKTUYECKOrO XapakTepa W 3aJad M3 CMEXHBIX AMCLMIUIMH, MCCIEAOBAaHUSA
IIOJIyYEHHBIX MOJCIIEH U NHTEPIIPETALIMU PE3YJIbTATA.



Conep:xanue y4eOHOr0 npeaMera

10 xiaacce

Monyib «AJsiredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIHA32»

I'naBa 1. IlloBTOpeHue u pacmupenue ceeaeHuii o0 pynkuuu (12 yacon)

HauOonpiiee n HauMeHblee 3HaueHUs QyHkuuu. YErHele n HeuéTHble QyHKUuU. [locTpoeHue
rpaduKoB (DYHKIHMI C TOMOIIBI0 T€OMETPUYECKUX IMpeodpa3oBanuii. OOpaTtHas QyHkuus. PaBHOCHIBHBIE
yYpaBHEHMsI U HEpaBEHCTBA. MeTo1 MHTEPBAJIOB.

I'naBa 2. Crenennan pynkuusi (17 yacos)

CrenenHast (yHKIUS C HaTypaJbHBIM MOKaszareiaeM. CrerneHHas QyHKIUS C IETbIM [TOKa3aTelIeM.
Onpenenenne KopHs 71 — oif crenenn. ®ynkims y = V/x . CBoiicTBa KOpHs 7 — oif cTeneHn. OnpeiencHue n
CBOMCTBa CTEMEHU C PAIMOHAIBHBIM MoKazareneM. Mppaunonanbubie ypaBHEeHUS. MeTOa pPaBHOCUIIBHBIX
peoOpa3oBaHUi Ui pellleHus] UppalOHaIbHBIX YpaBHeHHH. VppalinoHansHble HEpaBeHCTBA.

I'naBa 3: Tpuronomerpuueckue pynxuuu (19 yacon).

Pagnannas mepa yria. Tpuronomerpuueckue (QyHKIIMHA YUCIOBOTO apryMeHTa. 3HAKU 3HAYCHUH
TPUTOHOMETpHYECKUX QYyHKIMH. YETHOCTh M HEYETHOCTH TpUroHOMeTprudeckux (ynkuuii. [lepnonmueckue
¢byskuuu. CpolictBa u Tpaduku (yHKIME y=sSinX,y=cosx. CpoiictBa u rpaduku QyHKIUH

y =1gx, y = ctgX. OCHOBHbBIE COOTHOIICHHUS MEXAYy TPUTOHOMETPUUYECKUMH (PYHKIHUSIMH OJHOTO U TOTO Ke

aprymenTta. ®opmyisl cioxenus. @opmyisl npuseneHus. Gopmyiibl JBOMHOTO U IOJOBHHHOIO YIJIOB.
CyMMa U pa3HOCTb CUHYCOB (KOCHHYCOB). PopMyJibl IpeoOpa3oBaHus IPOU3BEACHUS TPUTOHOMETPUUECKUX
GbyHKIHH B cymMMy.

I'naBa 4: TpuroHomerpuyeckue ypaBHeHHs1 1 HepaBeHcTBa (13 yacoB).

VpaBuenue C0S X=b. Vpasaenue Sin X=b. YpaBaenus tg X=b u ctg x=b. Oyukiuu y=arccos X,
y=arcsin x, y=arctg x u y=arcctg X. TpuroHoMeTpruyeckre ypaBHCHHs, CBOIAIIMECA K aareOpandecKuMm.
Penienre TpUroHOMETPUYECKUX YPABHEHHI METOIOM Pa3IoKEHHUs] HA MHOXKHUTENU. Perienre npocTermmx
TPATOHOMETPUYECKUX HEPABEHCTB.

I'nasa 5: [IpousBoanas u e€é npumeHeHue (26 yacos).

[IpencraBienue o mpenene GyHKIMHA B TOYKE M O HENPEPHIBHOCTU (YHKLUHU B TOUKE. 3agada o
MI'HOBEHHOH CKOPOCTH M KacaTelbHOU K rpaduky pynkuuu. [lonstue npousBoanoii, [lpaBuna Beruucienus
NPOM3BOJHBIX. YpaBHeHHE KacarelabHOM. Ilpu3Haku Bo3pacTaHus u  yObIBaHUs (QyHKUuH. Touku
skcTpemyMa (yHKuuu. I[IpumeHeHHe NpPOM3BOAHON NPHU HAXOXKICHUM HAMOOJIBIIErO0 W HAaWMEHBIIETOo
3HayeHu#l pyHkuuu. [locrpoenue rpadpukoB GpyHKIHI.

IMoBTOpeHue (2 yaca)
VupakHeHus st IOBTOPEHUS Kypca aireOpbl 1 Hayaja MaTeMaTHYecKoro aHanusa 10 kiacca.

Moayas «I'eomeTpus»

I'naBa 1. Beenenue B crepeomerpuio (5 yacoB)
OCHOBHBIE MOHATHUS CTEPEOMETPUU. AKCUOMBI cTepeoMeTput. CIIECTBUS U3 aKCUOM CTEPEOMETPHH.
[IpocTpanctBenHble Gurypsl. HauanbHble npeacTaBieHuss 0 MHOTOrpaHHUKax. MeTos ceueHui.

I'nasa 2. [lapannensHocTs B mpocTpancTie (14 yacos)
B3anmHoe pacnonokeHue AByX HOpsMBIX B MpocTpaHcTBe. llapamienbHOCTh TPSMOW M TIOCKOCTH.
[MTapannensHocTh mockocteil. [IpeobpazoBanus guryp B mpoctpanctBe. llapaniensHoe MpOeKTHPOBAHHUE.
CropoekTupyeM Ha MIT0CKOCTb.

I'nasa 3. llepneHauKyJsIpHOCTH B pocTpaHcTBe (14 yacoB)
Yron MexIy HNpsAMBIMU B IIPOCTpaHCTBE. [IeprneHIUKyIIpHOCTh MPSAMOM U IUIOCKOCTH. [lepneHaukymnsap u
HaKJIOHHasA. Teopema O TpEX NMEPHEHAMKYISIPax. YTOJI MEXAY NMPSAMON M INIOCKOCTBHIO. J|BYrpaHHBINA yroJ.
VYron mexny miockocTsamu. [lnomans opToroHanbHOM NPOEKIMU MHOTOYTOJIbHUKA. «CTEpEOMETPUUECKOE)
pPaCIOJIOKEHUE ABYX MPSMBIX.



I'naBa 4. MuororpanHuku (14 yacos)
IIpusma. ITapamienenunen. ITupamuna. Yceuénnaa nupamua. [lnatonossl Tena. I'eomerpuyeckoe Teno.

11 kiacce
Moayab «Asnredpa u HaYaJIa MATEMATHYECKOT0 AHAJIN32)

IToBTOpenue matepuana 10 kiaacca

I'naBa 1: [loka3arenbHas u Jorapupmudeckas GQyHKIUH.
CreneHb C IPOM3BOJIBHBIM JEHCTBUTENBHBIM TMOKa3areneM. [lokazarenbHas Qynkuus. [lokazarenbHble
ypaBHeHus. [loka3aTenbHble HepaBeHcTBa. Jlorapudm u ero cpoiictBa. Jlorapupmuueckas GyHKIHUSI U ee
cBoiictBa. Jlorapupmuueckue ypaBHeHus. Jlorapupmuueckue HepaBeHCcTBa. IIpou3BonHbIE
MOKa3aTeIbHOM U JorapugMuueckon GyHKINH.

I'maBa 2: UHTerpaj u ero npuMeHeHue.
IlepBooOpaznas. IlpaBuna HaxoxaeHus mepBooOpasHoi. [lnomans KpUBOJMHEHHON — Tpamenuu.
Onpenenénnplii uHTErpai. Boeruncienue 00beMOB TEIL.

I'naBa 3: DnemenTHl KOMOUHaTopuku. bunom HeiotoHa.
Merton matematnueckoil umuaykuuu. I[lepectanoBku. Paszmemenus. Coueranust (komOuHauuu). bunom
HeroTona.

I'naBa 4: JieMeHTbI TEOPUU BEPOSITHOCTEI.
Onepauuu Haj coOBITUSMHU. 3aBHCHMBIE M He3aBUCUMBIE coObITHS. Cxema bepuymmu. Criyvaiinbie
BCJIMYHHBI U UX XapPaKTCPUCTHUKU

IToBTOpEHUeE.
11 knace
Moayas «I'eomeTpusi»

I'naBa 1. KoopauHaTsl M BEKTOPBI B IPOCTPAHCTBE.
JlexapToBbl KOOPAMHATHI B MpocTpaHCcTBe. Bekropsl B nmpocTtpaHcTBe. Cl0KE€HUE U BHIYMTAHHUE BEKTOPOB.
YMHO)eHue BeKTopa Ha uucio. I'omorerusa. CkalaspHOE NpOU3BENEHUE BEKTOPOB. ['eoMeTprueckoe MecTo
TOYEK NPOCTPAHCTBA. Y paBHEHHE MJIOCKOCTH. UeThIpEXMepHBIil KyO.

I'naBa 2. Tena Bpamenus.
HMumuuap. KomOunammu nmnusipa u npusmbl. Konyc. Yceu€Hsblii koHyc. KomOuHanmm KoHyca u
nupamuiael. Cdepa u map. YpaBHeHue cdepbl. BzanMHoe pacnosiokenune cepbl U IIOCKOCTH.
MHororpaHHuKH, BIHCaHHbIE B cdepy. MHOrorpaHHMKH, ONHMCaHHBIE OKoJio cdeprl. KomOunarmu
HWIMHIpa U cepbl, KOHyca U cepsl.

I'aasa 3. O6bémbl Teu. [lnomans cdepsbl.
O0BeM Tena. @opMyItbl IS BBIYUCICHUST 00bEMa pru3Mbl. POpMyJIbI 1711 BBIYUCICHUS 00BEMOB TUPAMHUIBI
u yceu€HHoU nupamuipl. O0bEMBI Ten BpameHus. [nomans chepsl. Onpeaenenue MUHKOBCKOTO.

HroroBoe noBropenne kypca reomerpuu 10-11 kiaccos.

AKCHOMBI CTEpEOMETpUM M UX cieactBud. [lapamienbHOCTh NPSMBIX, OPSIMOM U IJIOCKOCTH.
CxkpemmBaromuecs npsmele. [lapamnensHocTs miockocten. [lepneHauKyIsspHOCTh NPSAMON U IJIOCKOCTH.
TeopemMa 0 Tpéx mNepHEHAMKYJApax. YIoJll MeXAy IMpsAMONM M IUIOCKOCTBIO. JIBYrpaHHBIM yroi.
[lepneHMKyIApHOCTD INIOCKOCTEW. MHOTOIpaHHUMKHY: NapajjIeNenunes, Ipu3Ma, MUpaMHuaa, TUIONaan UxX
noBepxHocTed. LlunuHap, KoHyc M Imap, IUIOmMAAM HMX mnoBepxHocTed. OOBEMBI Ten. Bektopsl B
npoctpanctBe. JleiictBusi Han BekTopamu. CkajisipHOoe NpousBeAeHHE BeKTOpoB. [loBropeHue teopun u
pelieHue 3a1a4 110 BCEMY KypCy T€OMETPHH.



TemaTnueckoe MIIAHKPOBAHKE

IIpeameT: MmaTeMaTrKa: anredpa U Havajga MaTeMaTHISCKOTO aHAIN3a, TeoMeTpus (0a30BbIi YPOBEHB)

Kuaace: 10

Yueousrii rog: 2021-2022
Kou-Bo yacoB B Hegenro: 4, B roa: 136
YMK: A.I''Mep3znsk, JI.A.Homuposckuii, B.b.Ilononckuii, M.C. Axup

Yuureis:
Ne Kos-Bo | Ilpumeuanue
Conep:xaHue yueOHOTro MaTepuasa
4acoB
IloBTOpPEHME U paclIUpeHne CBeJeHUul 0 QYHKIHU.

1 | HauGonpliee 1 HauMEHbIIIee 3HaYCHUS (PYHKITUH. 1

2 | YeTHOCTH U HEUETHOCTH (DYHKITHIA. 1

3 | Iloctpoenue rpadukoB GyHKIHA ¢ TOMOIIbIO T€OMETPUIECKIX 1
npeoOpa3oBaHui.

4 | Iloctpoenue rpadukoB GYHKIHI C TOMOIIBIO TEOMETPUUECKUX 1
npeoOpa3oBaHMiA.

5 | O6parnas QyHKIHUS. 1

6 | PaBHocunbHbIe ypaBHeHHs. OOIacTh ONpeeeHus] paBHOCHIIBHBIX 1
YPaBHEHUN.

7 | PaBHOCUIBbHBIE HepaBeHCTBA. O0IaCTh ONpeeIeHus 1
PaBHOCHJIBHBIX HEPABEHCTB.

8 | Merox untepBanioB. OnpeaeneHre HenpepbIBHON (QYHKINU. 1
Teopembl 0 HeNPEPHIBHOCTH.

9 | Mertox uHTEpBAIOB. AJITOPUTM PEIICHHS] HEPABEHCTB METOIOM 1
WHTEPBAJIOB.

10 | CoBepiieHCTBOBaHHE HaBBIKA PEIICHUS HEPABEHCTB METOIOM 1
uHTEepBAIOB. [I0ATOTOBKA K KOHTPOJILHOW padoTe.

11 | KontposbHas padota Ne 1 «PaBHOCHIIbHBIE ypaBHEHUS U 1
HEepaBEHCTBA. MeToJ1 MHTEPBAJIOBY.

12 | AHanu3 KOHTPOJILHOU PabOTHI. 1

BBeneHnue B crepeomeTpuio.

13 | OcHOBHBbIE TOHATHUS CTEPEOMETPHH. 1

14 | AxcruOMBI CTEPEOMETPHUH. 1

15 | CrenctBus U3 aKCHOM CTEPEOMETPHH. 1

16 | [IpumeHeHHe akCUOM CTEPEOMETPUH U UX CIIEJCTBUM. 1

17 | IIpoctpancTBeHHbIe purypsl. HayanbHble npeacTaBaeHus o 1




MHOI'OrpaHHUKax.

IMapanjeabHOCTH B IPOCTPAHCTBeE.

18 | IlapasuienbHble MPsIMBIE B IPOCTPAHCTBE.
19 | CkpemuBaromiyecs MpsiMbie B IPOCTPAHCTBE.
20 | BzaumHOeE pacnoiokKeHue IByX NPSMBIX B IIPOCTPAHCTBE.
21 | IlapamienbHOCTh NPSIMOM M MJIOCKOCTH.
22 | Ilpu3Haku mapajuieIbHOCTH MPSIMOM U TUIOCKOCTH.
23 | IlapannenbHOCTh IIOCKOCTEH.
24 | Ilpu3Hak napajuieTbHOCTH JBYX IIOCKOCTEH.
25 | CpoiicTBa mapayuIeIbHBIX TUIOCKOCTEH.
26 | IIpeobpa3zoBanue GUryp B MpOCTPAHCTBE.
27 | Buabl npeobpa3oBaHUil B IPOCTPAHCTBE.
28 | IlapamnenbHOE MPOCKTUPOBAHUE.
29 | IloBTOpeHue U cucTeMaTU3alus 3HaHUH.
30 | Konrponbnas padora Ne 2 «BBeneHue B CTepEOMETPHIO.
[TapannenbHOCTh B IPOCTPAHCTBEY.
31 | AHanu3 KOHTPOJIBHOM paboTHI.
Crenennasi pyHKuus.
32 | CrenenHast GyHKIUS C HATYPAJTbHBIM IIOKa3aTEJIEM.
33 | CreneHHas GyHKLUS C LEJIbIM [TOKa3aTeIEeM.
34 | CrenienHas QyHKIHUS C TSITBIM ITOKA3aTEIIEM.
35 | Onpenenenne KOpHS N-i CTETICHU.
36 | dynkma y=1/x , eé cBoiicTBa u rpaduKy.
37 | dynkmua y="x , eé cBoiicTBa u rpaduKy.
38 | CpoiicTBa KOpHS N-il CTETICHN.
39 | CBoiicTBa KOpHS N-il cTENEHH.
40 | CgoiicTBa KOpHS N-if CTENIEHH.
41 | OnpeneneHue U CBOMCTBA CTETICHU C PAIMOHAIHHBIM ITOKA3aTEIIEM.
42 | CBoIiCTBa CTENIEHU C PALIMOHAIBHBIM ITOKA3aTeNIEM.
43 | UppanmoHaibHbIE YpaBHEHUSI.
44 | Mertoa paBHOCUJIBHBIX IIpe0oOpa30BaHUM TSl peLICHUS




UppalMOHANIbHBIX YpaBHEHUH.

45 | UppauroHanbHble HEPABEHCTBA.
46 | IloBrOopeHue u cucreMaTU3alys 3HaHUM.
47 | KonrponbHas padora Ne 3 «CBoiicTBa KOpHs N-i CTETIEHNY.
48 | AHamu3 KOHTPOJBHOI paboTHI.

Ilepnen MKy JISAPHOCTH B IPOCTPAHCTBeE.
49 | Yros Mexay NpSMbIMU B IPOCTPAHCTBE.
50 | IlepnenaukyiisipHbIe NPSIMbIE B IPOCTPAHCTBE.
51 | [lepneHIUKYISAPHOCTH NPSAMOM U MIOCKOCTH.
52 | Ilpu3Hak neprneHAuKyJIIPHOCTH MPSIMOH U TUIOCKOCTH.
53 | [lepneHaukymsip U HAKJIOHHAS.
54 | PaccrostHue OT TOUYKH 0 TIOCKOCTH.
55 | PaccrosiHue oT IpsAMOii 10 apaijiebHON IIOCKOCTH.
56 | PaccrosiHue MexIy ABYMs MapajliebHbIMU IJIOCKOCTSIMHU.
57 | Teopema 0 TpEX MEPICHAUKYIIAPAX.
58 | Yron mexay npsMoii U TUIOCKOCTBIO.
59 | AByrpaHHbIil yroi. YToll MeX.Iy MITOCKOCTSMHU.
60 | [lepeHIUKYISPHBIC MTIOCKOCTH.
61 | KonrponbHas padota Ne 4 «IleprneHanKynspHOCTb B

IIPOCTPAHCTBEY.
62 | AHanu3 KOHTPOJILHOM pabOTHI.
Tpuronomerpuyeckue pyHKIUH.

63 | Panuannas mepa yria.
64 | Tpuronomerpuueckue GyHKIIMH YHCIOBOTO apTyMEHTA.
65 | Tpuronomerpuueckue QpyHKIIMH YUCIOBOTO apTyMEHTA.
66 | 3Haku 3HAUYEHUI TPUTOHOMETPUUYECKHX (YHKIUH.
67 | YUeTHOCTh M HEYETHOCTH TPUTOHOMETPUIECCKHUX (PYHKITHH.
68 | [lepuognueckue GpyHKINU.
69 | ®ynkms y=sin X, e€ cBoicTBa U rpaduK.
70 | dyHKIMS y=COS X, € cBOiCTBa U rpaduK.
71 | CpoiicTBa u rpa¢uk GyHKIHHU Y = tg X.




72

CgoiictBa 1 rpaduk GyHKIIUU y = Ctg X.

73 | OCHOBHBIE COOTHOUICHUS MEXKIY TPUTOHOMETPUIECKUMU
(GYHKIMSAMU OJJHOTO M TOTO XK€E apryMEeHTa.

74 | ®opMyIIBI CIIOKEHUS.

75 | ®opMyJIBI CIIOKEHUS.

76 | ®opMyIBI IPUBEICHUS.

77 | ®opMysbl IBOMHOTO ¥ ITOJIOBUHHOTO YTJIOB.

78 | CymMMa 1 pa3HOCTh CHHYCOB (KOCHHYCOB).

79 | ®opmynsl mpeoOpa3oBaHUs IPOU3BEACHUS TPUTOHOMETPUIECKUX
GyHKIUH B cymMMy.

80 | KontpomnbHas padora Ne 5 « TpuronomeTpudeckue QyHKIHI.

81 | AHanu3 KOHTPOJIEHOH paOOTHI.

Tpuronomerpuyeckue ypaBHeHHsI H HEPaBEHCTBA.

82 | YpaBHenue cos X = D.

83 | YpaBuenwue sin X = b.

84 | VpaBuenusitg X =buctg x =b.

85 | ®yHkium Y = arccos X, y = arcsin x, y = arctg X u y = arcctg x.

86 | Tpuronomerpuveckrue ypaBHEHUS, CBOASIINECS K alNreOpandecKiM.

87 | Pemenne TpUroHOMETPUUYECKUX YPABHEHUH METOJIOM Pa3JIoKEeHUsS
Ha MHOXXUTEIIH.

88 | Pemenmne TpUroHOMETPUYECKUX YPaBHEHUH.

89 | Pemenune TpUroHOMETPUYECKIX YPaBHEHUH.

90 | Pemenue mpocTeHIIMX TPUTOHOMETPHUUECKUX HEPABEHCTB.

91 | PemieHne mpoCTEHIIMX TPUTOHOMETPHUECKUX HEPABEHCTB.

92 | IloBTOpEeHHE U cUCTEeMAaTH3aIMs 3HAHUH.

93 | KonrponbHas padota Ne 6 « TpuroHomerpudeckre ypaBHeHUS U
HEPaBEHCTBAY.

94 | AHanu3 KOHTPOJIBHOU PabOTHI.

MHoOrorpaHHuKH.

95 | IloHsATHE MHOTOTpaHHHUKA.

96 | [Ipu3ma.

97 | IInomanb 6OKOBOW MOBEPXHOCTH MPU3MEI.




98

[Tapannenenunen.

99 | CgoiicTBa AuaroHaiei napauieienue/a.
100 | [Mupamuna.
101 | [IpaBunbHast mupaMuza.
102 | [Inomaas OOKOBOH MOBEPXHOCTH MPABUIBHON MUPAMUIBI.
103 | Yceu€nnas nupamua.
104 | [nomanas OOKOBO MOBEPXHOCTH MPABUIBHON yCEUEHHOM
TUPAMUJIBI.
105 | Pemenne 3amau o teme: «Ilupammmay.
106 | IToBTOpeHUE U CUCTEMATU3AIMS 3HAHUH.
107 | KontposbHas pabota Ne 7 « MHOTOTpaHHUKH.
108 | AHanu3 KOHTPOJIBHOM pabOTHI.
IIpousBoaHas U eé npuMeHeHue.
109 | Ilpencrasienue o npeaesne GYHKIMH B TOUKE.
110 | IlpencraBieHue o HEMPEPHIBHOCTU (DYHKIIUU B TOUKE.
111 | 3agaum 0 MTHOBCHHOW CKOPOCTH M KacaTelbHOU K TpaduKy
GbyHKIHN.
112 | IloHsATHE TTPOU3BOTHOM.
113 | ®opmyinsl tuddhepeHTupoBaHus.
114 | BeruucneHnue mpou3BOAHBIX C IIOMOIIBIO (opmyt
g depeHInpoBaHMSL.
115 | IlpaBusia BEIYUCIICHHS TIPOU3BOIHBIX.
116 | [IpaBuia BHIYMCIIEHUS TIPOU3BOIHBIX.
117 | AuddepenumpoBanre cioxHON QyHKIUH.
118 | YpaBHeHue KacaTeIbHOM.
119 | CocraBneHue ypaBHEHHs KacaTelbHOU K TpaduKy QyHKIIHH.
120 | [ToBTOpEeHUE U cCUCTEMaTH3AIMS 3HAHUH.
121 | KontponsHas padora Ne 8 «IIpousBogHas».
122 | AHanu3 KOHTPOJIBHON PaOOTHI.
123 | [IpumeHeHE TPOM3BOTHOM ISl KCCIIEAOBAHUS (PYHKITUH.
124 | UccnenoBanue QyHKIIMH HA MOHOTOHHOCTb.
125 | Touku skcTpeMyma GHyHKIIHH.




126

HccnenoBanue GyHKIMN Ha SKCTPEMYMBI.

127 | [IpumeHeHre MPOU3BOIHON MPU HAXOXKACHUU HAUOOJIBILETO U
HAaMMEHBIIETO 3HAYCHUH (PYHKITUH.

128 | [IpuMeHeHre MPOU3BOIHOM P HAXOXKICHUH HauOOJIBIIIETO U
HAaMMEHBIIETO 3HAYCHUH (PyHKITUH.

128 | IlocTpoenue rpadukoB GyHKIIAMN.

130 | [Hoctpoenwue rpaduKoB QyHKIHIA.

131 | UccnenoBanue (GyHKIIMHU ¥ TIOCTpOeHUE Tpaduka GyHKIIUH.

132 | [loBTOpEHUE U cUCTEMaTH3aIMs 3HAHUH.

133 | KontponsHas padora Ne 9 «IIpousBogHast u e€ mprUMEHEHHE.

134 | AHanu3 KOHTPOJIBHOM pabOTHI.

135 | [loBTopenue. [IpeobpazoBanre TPUTOHOMETPUIECKUX BBIPAKECHUH.

136 | [ToBTOpeHue. PernieHne TPUTOHOMETPUYECKUX YPABHCHHIA.
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