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[TOACHUTEJIBHA A 3AIINCKA
Pabouas nporpamma no matemartuke it 10 - 11 kimaccoB cocraBiieHa Ha OCHOBE
HOPMATUBHBIX JOKYMEHTOB:

1. 3akon P® «O06 ob6pazoBanum B Poccuiickoit dhenepammm;

2. ©I'OC 000, HOO;

3. Aunrebpa u Hauana MaTeMaTHYecKoro aHaiusa. Pabouas nporpamma 10-11 kmacchl.
[Tpenmernas nuaus yueouukoB A.I' Mopakosud, I1.B. Cemenos. [Tocobue s
yuuTenei oomeoopazoBaTeabHbIX Opranu3anuii. ABTopbsi-cocraBurenu: ..
3ybOapesa, A.I'. MopakoBud. M: Muemo3uHa, 2016

4. Paboune nmporpammsl 1o reomeTpuu: 7-11 kiaccsl. [IpenmeTnas nuHus yueOHUKOB
JI.C. Atanacsn, B.®. byry3oB u ap. CoctaButens H.®. ['aBpuinona - M.: Bako,2016

5. AunreGpa u Hadana maTeMaTudeckoro ananusa. 10— 11 kmaccer (6a30BbId 1
yrayOJeHHbIN YPOBHHU): yU4eOHHK sl 0011e00pa3oBaTelbHbIX opranu3anuid A. T
Mopakosuy, I1. B. Cemenos. M.: 2020.

6. TI'eomerpus 10-11 kiaccel. YueOHUK i1 00111€00pa30BaTeIIbHBIX OpraHU3aIHA
(6a3oBblit 1 yrinyonensslil yposau) JI.C. Aranacsn, B.®. byry3os, C.b. Kagomues u
ap. M:2019

OO0masi XapakTepucTHKa Y4eOHOI0 NpeAMeTa.
YueOHblii npeamer «Marematuka» SBISETCS  00s3aTeNbHBIM — 00mIe00pa3oBaTEIbHBIM
npeameroMm. CorjacHO y4eOHOMY IUIaHY OH HM3y4yaeTcs Ha JBYX YPOBHSX: 0a30BOM HIIH
yIIIyOJIEHHOM B 3aBHCHMOCTH OT 00pa30BaTEeNbHBIX MOTPeOHOCTEH 00ydaronixcsl.
OOyuenue Ha 0a30BOM YpPOBHe HallelIeHO Ha (hOopMUpOBaHME OOIIEH KYJIbTYphl, CBSI3aHO C
pPa3sBUBAIOIIMMHU M BOCIMTATENbHBIMU LETSAMH OOpa30BaHUs, ¢ COLUAIM3AIUEH JTUYHOCTH U
caMoOIIpe/ielIeHueM  JajbHeMIIero >KM3HEHHOro IyTH CTapllekiaccHuka. M3ydenue
MaTeMaTHKHd Ha 0a30BOM YpOBHE CTaBUT CBOEH IENIbIO OBJIAJICHHE LEJIOCTHOM CHCTeMOM
MaTeMaTHYeCKUX 3HAHUH, KOTOopas HeoOXoJuMa KaXJIOMYy KYJIbTYPHOMY YEJIOBEKY,
IUTAaHUPYIOILEMY IIPOI0JIKUTH 00pa30oBaHue B 00JIaCTAX, HE CBSI3aHHBIX C MAaTEMAaTUKOM.
H3yuenue mamemamuku 6 cmapuieil wiKoie Ha 0aA3060M YpO6He HANPAGIEHO HA
docmudicenue cnedyriouux yeei:
- OBJIAJICHHE CUCTEMOW MaTeMaTHYECKUX MOHSITHH, OCHOBHBIX ()OPMYII, 3aKOHOB M METOJIOB,
M3y4aeMbIX B OCHOBHOW 00IIe00pa3oBaTebHON MporpaMMe cpenHero (MoJHOTO) 00IIero
oOpa3oBaHus,;
- OCO3HaHHWE POJIM MAaTEeMAaTUKU B OMHCAHWUHU U UCCIIEIOBAaHUH PEATbHBIX TPOIIECCOB H SIBICHU
, (opMHpOBaHHE MpPEJCTaBICHUA 00 MJEesAX M MEeToJaX MaTeMaTUKHU ; NpEeACTaBIECHUE O
MaTeMaTHYECKOM MOJICIMPOBAHUH U BO3MOXHOCTSIX €ro MPUMEHEHHS;
- OBJIaJICHHE MAaTeMaTHYeCKOM TEpMUHOJOTMEH M CHUMBOJMKOHN, MOHATUSMHU U MPUHIMIIAMHU
MaTeMaTHYECKOTr0 JJOKa3aTeIbCTBA;
- CO3JaHUE YCIOBMM i (OPMHPOBAHHMA YMEHHUS BBLABHIaTh THMIIOTE3bI, JIOTHUYECKU
00OCHOBBIBATh CY)KJCHUHU, TOHUMATh HEOOXOIUMOCTh UX NPOBEPKH;
- (opMupoBaHMEe yMEHHUS  BBHINONHATH TOYHBIE H  TPUOJIMIKCHHBIC  BBIYHCIICHUS,
npeoOpa3oBaHue
YHCIIOBBIX M OyKBEHHBIX BBIPOKEHHH, PEIICHNE YPABHEHUH 1 HEPABEHCTB, X CUCTEM;
pelIeHni TEKCTOBBIX 3aa4; UcclieloBaHue (PyHKUINN
-MIOHMMAaHWE BEPOSTHOCTHOTO XapaKTepa OKPYXAloIIero MHpP, YMEHHE OIICHWBATh
BEPOSITHOCTH HACTYIUICHUS COOBITHIA B TIPOCTEHININX CUTYAIHSIX;
-popMupoBaHuEe CIIOCOOHOCTH NPUMEHSTH MPUOOPETEHHBIE YHUBEpPCAIbHbIE YueOHbIE
JEeWCTBUS UL peleHUs 3ajiad, B TOM YHWCIE 337a4 MPHUKIATHOTO XapakTepa , U3 CMEKHBIX
y4eOHBIX TPEMETOB ;
-pa3BUTHE CIIOCOOHOCTEH M300paxaTh H300pakaThb IJIOCKME U MPOCTPAHCTBEHHBIC
reoMeTpuuecKkue (Urypbl, X KOMOWHAIMW; YTEHHE T'€OMETPHUECKUX UYEPTEKEH; OmMHcaHue
CBOWCTB reOMeTpUYECKHX (PUTYp, X KOMOMHALINH;
-pa3BUTHE JIOTUKU, IIPOCTPAHCTBEHHOI'O BOOOpPa)XEHHUs, AITOPUTMUYECKOH KYIbTYpBI,



KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOAWMOM Uil TNPOAOJDKEHUS 00pa3oBaHUS B
o0nacTax, He TPeOYIOIIMX CHEHATU3UPOBAHHON MaTeMaTHYECKOM MOATOTOBKH.

3agaum y4eOHOIo nmpeaMera

Copep:xanuie 00pa3oBaHus, MPEACTABICHHOE B OCHOBHOM IIKOJIE, pAa3BUBAETCA B
CIIEYIOIIUX HAMpPaBICHUIX:
- COBEPIIECHCTBOBAHNE TEXHUKU BBIYUCIICHUN;
-pa3BUTHE U COBEPIICHCTBOBAHWE TEXHUKH alreOpanvyeckux IpeoOpa3oBaHUN, peIICHHS
YpaBHEHUM, HEPABEHCTB, CUCTEM;
-CUCTEMAaTH4YECKOE H3YYEHHE CBONCTB T'€OMETPUUYECKHUX TEJI B IPOCTPAHCTBE, Ppa3BUTHE
NPOCTPAHCTBEHHBIX ~ NPEACTABICHUN  y4YaIIMXCs, OCBOGHHE CHOCOOOB  BBIYMCIICHHS
MPAKTUYECKH BAXKHBIX T€OMETPUYECKHX BEIWYMH W JajbHEHINee pa3BUTHE JIOTHYECKOTO
MBIIUJICHHS] YUaluXcsl;
-cUCTeMaTH3allks U PacUIMpEeHUe CBEICHHUN O (PYHKIMSIX, COBEPLICHCTBOBAHNUE TpadUyecKuX
YMEHHUI;
- 3HAKOMCTBO C OCHOBHBIMH HJESIMHU U METOJIaMU MaTeMaTHYeCKOro aHaiu3a B o0beMme,
MO3BOJISIIOIIEM ~ WCCIIEIOBaTh  JJIEMEHTapHble  (PYHKIMH W pelarb  [OpOCTeHIIne
reoMeTpuyeckue, GU3NYECcKue 1 Ipyrue NpuKiIaJaHbIe 3a1a4u;
-(popMupoBaHuE CIOCOOHOCTU CTPOUTH U UCCIIEN0BATh MPOCTEHIINE MaTEMaTHYECKHE MOJIENIN
MIPY PEIICHUN TTPUKJIATHBIX 337124, 33729 U3 CMEKHBIX TUCITUTUINH.
MecTto npeamera B 0a3MCHOM y4eOHOM ILIaHe.
Ha n3yuyenue maremaruku B 10-11 xmaccax orBogutcs: 4 4 B Henento, 136 yacoB B rox Ha
06azoBom ypoBHe. Kypc marematumkm 10-11 nmemwrcess Ha 2 pasnena: anreOpa W Hadaia
MaTeMaTHUYeCKOro aHanu3a M reomerpus. Pasznen «anrebpa M Hayajla MaTeMaTH4YECKOIO
aHanu3a» -2,5 yaca B HeJleNt0 Ha 0a30BOM ypoBHE, 10 85 4yacoB B roj; reomerpus 1.5 daca B
Hezento, 1o 51 vac B roJ1 Ha 6a30BOM YpOBHE.

IInanupyemsle pe3yJbTaThl 00y4eHH.

N3yuenne mareMaTWku B cTapuied Imkoyie Aa€T BO3MOXKHOCTH OOYYaIOIMMUMCS JIOCTHYh
JIMYHOCTHBIX, MCTAITPCIMETHBIX U NPCAMETHBIX PE3YJIbTATOB.

JInyHOCTHBIE pe3yIbTaThl 00ECIIEUNBAIOT IICHHOCTHO-CMBICIIOBYIO OPHUEHTAIIHIO
00yJaronuxcsi, yCTaHOBJICHUE O0YYAIOIIIUMUCS CBSI3U MEXKIY YI€OHOMU JesTENHbHOCTHIO U €€
MOTHBOM. K JTMUHOCTHBIM pe3yibTaTaM OCBOCHHS CTapUIEKIACCHIUKAM MPOTrpaMMbl OTHOCSITCS:
-c(hopMHPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX dTanax UCTOPHUH MaTeMaTUYEeCKON HAyKH,
COBPEMEHHBIX TCH/ICHIUAX €€ Pa3BUTHUS U PUMEHEHUS;

-cOpMHUPOBAHHOCTh  MOTPEOHOCTH  CcaMoOpealu3allid B  TBOPYECKOW  JESATENbHOCTH,
BBIp@XKAIOIIAsICSI B KPEATUBHOCTH MBIIICHUS, WHUIMATUBE, AKTHUBHOCTU TMPH PEIICHUH
MaTeMaTHYeCKUX 3a7a4;

-yMEHHE KOHTPOJIMPOBATH MPOIIECC M Pe3yIbTaT yueOHOW MaTeMaTHIECKOH JesITeTbHOCTH;
-CITOCOOHOCTB K AMOITMOHAITBHOMY M 3CTETHYECKOMY BOCIIPHATHIO MAaTEMaTHUECKUX
00BEKTOB, 33/1a4, pEIICHU, pacCyKIeHUII;

-HaBBIKHM COTPYAHHUUYCCTBA CO CBCPCTHUKAMM, ACTHEMHU MJIAAIICTO BO3pacTa, B3POCJIBIMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO IIOJE3HON, YYeOHO-MCCIEAOBATEIbCKON, MPOSKTHOW |
Apyrux BuJaax JCATCIbHOCTH.

MeranpeamMeTHble pe3yJbTaThl OCBOSHHUS OCHOBHOW 0011€00pa3oBaTeNbHON MPOrpaMMBI
JOJKHBI 00€CTIeUnBaTh:

-cOpMHUPOBAHHOCTH MTEPBOHAYANIBHBIX MPEICTABICHU 00 UEsIX U METOJ]aX MAaTEMATHKH KaK
00 YHHUBEpCAILHOM SI3bIKE HAYKH U TEXHHUKH, CPEICTBE MOJICTTUPOBAHUS SIBICHUI U
MIPOIIECCOB; ~-yMEHHUE BUJIETh MAaTEMAaTUYECKYIO 3a7jauy B KOHTEKCTE MPOOIEMHON CUTYalluH B
JAPYIUX IACLHUILIMHAX, B OKPYXKAIOLIEH XKU3HH;

-yMEHHUE pPaclo3HaBaTh JIOTUYECKH HEKOPPEKTHHIE BHICKA3bIBAHUS, OTIUYATh TUIOTE3y OT
¢dakTa; ymMeHue NPUMEHATh WHIYKTUBHBIE M JETYyKTHBHBIE CIIOCOOBI pACCY>KICHWM, BUAETH
pa3iIMyYHbIe CTPATETUH PELIeHUs 3a/1a4;

-yMEHHUE $ICHO, TOYHO, 'PaMOTHO H3JlaraTb CBOM MBICIM B YCTHON W MUCBMEHHOW peyH,



MOHMMAaTh CMBIC] [TOCTABJICHHOM 3aJjauu, BHICTpaUBAaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI
U KOHTPIIPUMEPHI;

-yMEHHME HaxOIHUTh B PA3JIUYHBIX HUCTOYHHMKAX HMHPOPMALNIO, HEOOXOAUMYIO AJS PELICHUS
MaTeMaTHYeCKUX Mpo0JeM, U IPEACTaBIATh €€ B HyKHOU (opMe;

-IPUHUMATh PELICHHE B YCIOBUAX HEMOJIHONH M M30BITOUHOW, TOUYHOW M BEPOSITHOCTHOM
uH(pOpMAIINH;

-yMEHHE TOHHMMAaThb M HCIOJb30BaTh MAaTEMaTHUYECKHE CPEICTBA HAMNIATHOCTH (rpaduku,
JMarpaMMbl, TaOMUIIBI, CXEMbI W JIp.) Ul WUTFOCTPAIMHA, UHTEPIPETAlH, apryMEHTAINH; -
YMEHHUE BBIIBUTaTh TUIIOTE3bI MIPH PEUICHUU YYEeOHBIX 3a7ad U TMOHUMATh HEOOXOIUMOCTh UX
MIOATBEPKICHUS ITyTEM J10KA3aTENbCTB;

-IIOHUMAHUE CYIIHOCTH QJITOPUTMUYECKHX TMPEINUCAHUA M yMEHHE JCHCTBOBAaTh B
COOTBETCTBUM C IPEUIOKEHHBIM QITOPUTMOM; YMEHHE CaMOCTOATENbHO BBIOMpATh MU
CO3/1aBaTh aJITOPUTMBI JUIsl pELLICHUsI yUeOHBIX IpoOIeM;

-yMEHME IJIAHUPOBATh U OCYLIECTBIATH JEATEIBHOCTh, HAIPABICHHYIO Ha pPELIeHHE 3ajad
HCCIIEI0BATEILCKOTO XapaKTepa;

-yMEHHE IUIaHUPOBATh U OLEHUBATh PE3YJIbTAThl 1€ATEIIbHOCTH, COOTHOCUTD UX C
IIOCTaBJIEHHBIMU LEJISIMH U )KMU3HEHHBIM OIBITOM, IIyOJIMYHO MPEICTABIIATh €€ Pe3yIbTaThl, B
TOM UHCJIE U C UCTIOIb30BAaHUEM CPEACTB MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH.
IIpeameTHbIe pe3yabTaThl HA 6230BOM YPOBHE TIPOSIBIISIOTCS B 3HAHUSAX, YMEHUSX,
KOMIIETEHTHOCTSX, XapaKTEPU3YIOIIUX YPOBEHb OCBOCHMSI 00YUarOIIUMHUCS COIEPIKAHUS
y4eOHOT0 TpeIMeTa.

B nrore oOyuarouuecs 10KHBIL:

-BJIIeTh 0A30BBIM MOHATUIHBIM aIIapaToM;

-XapaKTepHU30BaTh CUCTEMY KOMIIJIEKCHBIX YHCENT,;

-JlaBaTh onpeseaeHus, GopMyIHpOBaTh CBOMCTBA KOPHEH, cTeneHeH, Torapupmos,
TPUTOHOMETPHUECKUX (DYHKIIMH;

-IIPOU3BOUTH TOX/IECTBEHHbIE TPE0OPa30BaHUs, BEIUNCIIATH 3HAUEHUS BBIPAKECHUH;

-peliaTh  ypaBHEHMs, HEpaBEHCTBA C paJMKalaMM, CTENEeHsAMH, JorapupmamMu Hu
TPUTOHOMETPUUECKUMH (YHKIMSAMU B HECIOXKHBIX Clydasx (C NPUMEHEHHUEM OJHOM-IBYX
dbopMyn W/niH 3aMEHBI TIEPEMEHHO ), B TOM YHCIIe IPU PEUICHUH NMPAKTUYECKUX PACUETHBIX
3a]1a4 U3 OKPY’KAIOIIEro MUpa U U3 001aCTU CMEXHBIX TUCIUIIINH;

-TIPUBOJUTH TPUMEPHI PEATHHBIX SIBIICHUH U TIPOIIECCOB, B TOM YHUCIIE TIEPHOJHYECKUX,
KOJIMYECTBEHHBIE XapPaKTEPUCTUKN KOTOPHIX OMUCHIBAIOTCS C TIOMOIIBIO (PYHKIINH;
-HCII0JIb30BaTh T'OTOBbIE KOMITBIOTEPHBIE TPOIPAMMBI JISI UJUTFOCTPALIUU 3aBUCUMOCTEH; -
OTpeAeNATh 3HaueHHe (PyHKIMU 10 3HAUEHUIO apryMeHTa; n300paxxaTb Ha KOOPAUHATHON
IUIOCKOCTH TpaUKH 3aBUCUMOCTEMH, 3aJJaHHBIX OITUCAHKEM, B TaOIMUHON (hopme U HOopMyIIOH;
OIUCHIBATh CBOMCTBA (DYHKIMI C ONOpoi Ha rpaduKu; MepeunciIiaTh U WUTIOCTPUPOBATh,
UCTOJB3Ys TpaHKH, CBOMCTBA OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLIUH;

-COOTHOCUTH peasibHbIe 3aBUCIMOCTH U3 OKPY’KAIOIIeH )KU3HU U U3 CMEXHBIX JUCIUILIUH C
AJIEMEHTAPHBIMH (DYHKIUSIMH, JeJast BHIBOJBI O CBOMCTBAX TaKUX 3aBHCUMOCTEH;

-00BSACHATH Ha IpUMepax CyTh METOJIOB MaTEMAaTUYECKOTO aHaJIM3a JIs UCCIIEA0BAHMS
(GyHKIUH ¥ BBIYMCIEHUS IIIOIaAeil QUryp, orpaHuYeHHbIX rpadukamMu QyHKIUY;
BBIUHCIICHHE 00bEMOB B IIPOCTEUIINX CITyyasiX; HAXOIUTh MPEEIibl IOCIeI0BaTEIbHOCTEN B
MPOCTEHIINX CITydasix; -0ObSICHITh T€OMETPUUECKUN U U3NYECKUN CMBICI POU3BOIHOM;
MOJTb30BATHCS TAOIHMIIAMH TPOU3BOIHBIX i HHTETPAJIOB, TIPABUIIAMHU HAXOXKICHUS
MIPOU3BOIHBIX CYMM, TIPOM3BEACHHUS M YACTHOTO; MOJB30BAThCS OHATHEM MTPOU3BOTHON TIPH
OTIMCaHUU CBOMCTB (PYHKIIMH (MOHOTOHHOCTb, HAWOOJIbIIIee ¥ HAUMEHBIIIEE 3HAUCHHUS ),
-IPUBOJUTH HPUMEPHI MPOLIECCOB U SBJICHUN, UMEIOIUX CIIy4ailHbIN XapakTep; HaXOIUTh B
IIPOCTEUIINX CUTYyalUsAX U3 OKPYXKAIOIIEH >KU3HU BEPOSATHOCTb HACTYIUICHHUS CIy4allHOI'O
COOBITHSI; COCTABIIATH TAOJIHIIBI PAacTIpEeICTICHUS BEPOSTHOCTEH;

-OCYIIECTBIIATh MH()OPMAITMOHHYIO TEepepaboTKy 3aJadyH, MEepeBOAs MHPOPMALUIO HA S3BIK
MaTeMaTHYECKUX CHUMBOJIOB, MPEICTABIAS COAEp)KalMecs B 33JadaX KOJIMYECTBEHHBIC
JaHHbIe B BUjae (opMy, Tabiaull, rpadMKoB, AUArpaMM, U BBIIOJHATH 0OpaTHbBIE ACUCTBUS C
LIETBI0 U3BJICYCHUS HHpOopMaruu u3 Gopmyi, Tabmauil, rpaguKoB u ap.;



-MCXOJIsl U3 YCIIOBHS 33aJ]a4H, COCTABIIATh YMCIIOBBIE BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U
HaXO/UTh 3HAUEHHS UCKOMBIX BEJIMYUH;
-U3J1arath 1 0GOpMIIATh pEeIIEHUE JOIMUYECKH M0CIeA0BaTENbHO, C HEOOXOAUMBIMU
MOSICHEHUSIMU;
-MCII0JIb30BaTh A3bIK CTEPEOMETPHUH [T ONIUCAHKSI OOBEKTOB OKPYKAIOLIET0 MUPA;
-IPUBOJUTH MPUMEPHI PeajbHBIX OOBEKTOB, MPOCTPAHCTBEHHBIE XapaKTEPUCTHKH KOTOPHIX
OIMCHIBAIOTCS C IIOMOIIBIO TN€OMETPUYECKMX TEPMHUHOB U OTHOIIEHUH (MapajljiesIbHOCTH,
NEPIEHIUKYJIIPHOCTH, PABEHCTBA, 10J100Us, CHMMETPHUN);
-MMETh IPEJICTABICHUE O MHOTOTpaHHMKAaX M TeJIax BPALIEHUS; paclio3HaBaTh HA YepTekax U
MOJIENIAX TUIOCKHE U MPOCTPAHCTBEHHBIE TEOMETPUUYECKHE (PUTYPBI, COOTHOCHTH TPEXMEPHBIE
OOBEKTHI C UX OMHCAHUEM, YePTESIKAMU, U300PAKCHUSIMH,
-JlaBaTh ONpeaeaeHus, GOpMyIUpPOBaTh CBONCTBA MHOTOTPAHHUKOB U TeJl BPAIlEHUS;
-BBIIIOJIHATH F€OMETPUUECKUE IOCTPOCHUS;
-WJUIIOCTPUPOBATh ~ METOJbl  MApaUIeNbHOTO, MNEPIEHAUKYJIIPHOIO M LEHTPaIbHOTO
IIPOEKTUPOBAHHUS;
-CTPOUTH NPOCTEHIINE CEUEHUSI TEOMETPUUYECKUX TE;
-MCCIIEI0BATh U OMMCHIBATh IPOCTPAHCTBEHHBIE OOBEKTHI;
-YMETh UCIOJIb30BaTh CBOMCTBA MJIOCKUX M IMPOCTPAHCTBEHHBIX (UIYP, METOJIbl BBIYMCIICHUS
WX JIMHEHHBIX DJIEMEHTOB M YIJIOB, (POPMYINBI Il BBIYMCICHHS IUIOINAACH IOBEPXHOCTEH
MPOCTPAHCTBEHHBIX (UTYpP, (OPMYINBI, i BBIYHCICHHS OOBEMOB MHOTOTPAHHUKOB U TEJ
BpAIlCHHS;
-BBIYUCIIATD JUIMHY OTPE3Ka [0 KOOPJIMHATAM €r0 KOHLIOB; BBIUUCIISITh KOOPAUHATBI CEPEUHBI
OTpEe3Ka;
-OIIepUpPOBATh C BEKTOPAMU: HAXOAUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 33JJaHHBIX
reOMETPHUECKH, HAXOAUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 3aJAaHHOTO BEKTOPA Ha YHUCIIO;
-HaXxOJUTh Il BEKTOPOB, 33JaHHBIX KOOPJHMHATAMU: JUIMHY BEKTOpa, KOOPAMHATHI
MIPOU3BECHUS BEKTOPA HA YUCIIO, BEIUUCIIATE CKAJIIPHOE POU3BEICHHE BEKTOPOB;
-MIPE/ICTABIIATh BEKTOP B BUJIE TMHEHHOM KOMOMHAIIMM TPEX BEKTOPOB, PaCKJIaAbIBATh BEKTOP
10 TPEM HEKOMIUTAHAPHBIM;
-IPOBOJIUTH J0KA3aTeJIbCTBA N'€OMETPUUYECKUX TEOpPEM; MPOBOJUTH NUCHbMEHHBIE M YCTHBIE
JIoTu4Yeckre 000CHOBAHUS MPU PELICHUH 3a/1a4 Ha BBIYUCIICHUS U JI0KA3aTeNbCTBO;
-MCII0JIb30BaTh B OTHOIIEHWU N€OMETPUYECKUX (UTYyp TOTOBbIE KOMIIBIOTEPHBIE NPOTrPaMMBbl
JUIS  TIOCTPOEHMsI, IPOBEIEHUS HKCIEPUMEHTOB M HAOJMIOACHMH Ha IUIOCKOCTH U B
MIPOCTPAHCTBE; MOJEIUPOBATh U3MEHEHUE CBOMCTB F€OMETPUUECKUX OOBEKTOB B JUHAMUKE, B
3aBUCHUMOCTH OT U3MEHEHUS TapaMeTpOB.

OcHoBHOE cogepikaHue.

YucioBble (YHKIMH M 4YHCJI0Basi OKPYXHoOCTh. OrmpeneneHuss 4HCIOBON (yHKIMH,
obpatHoi QyHKIMHU. CriocoObl 3ajaHus YUCIOBBIX (DYHKIMM M UX CBOWCTBA. 3HAKOMCTBO C
MOZCIIAMU ~ «YHCIIOBasi OKPYKHOCTb» U  «4HUCJIOBAas OKPYKHOCTb Ha KOOPAMHATHOU
mwiockoctuy. Tpuronomerpnyeckne ¢QyHkuuu. CuHyC, KOCUHYC KaK KOOPIMHATBl TOYKH
YHICIIOBOM OKPYKHOCTH, TAaHT'€HC U KomanzeHc. TpuroHomeTpuyeckue (QyHKIHUU YHCIOBOTO
apryMeHTa U CBSI3U MEXAY HUMHU. TpHUroOHOMEeTpHuYecKkhe (PYHKIHMU YIJIOBOTO apryMeHTa,
panuanHas Mepa yrina. DyHkinuu Y=SIiN X, Y=COS X, MX CBoWcTBa U rpapuku. Dopmysl
npuBeneHus. [lepuomuunocTs GyHKIMA Y=SiN X, Y=C0S X. C)kaThe u pacTshKeHUe rpaduxa
¢byHkui, rpadguk rapmMoHuyeckoro kojedanus. @ynkuuu y=tg X, y=ctg X, ux CBOMHCTBa H
rpadukun. [lapannenpHbI TEPEHOC, CAMMETPHS OTHOCUTEIHHO OCE KOOPAMHAT U CHUMMETPHS
OTHOCHUTEIIBHO Ha4ajla KOOPAUHAT, CHMMETPUSI OTHOCUTEIILHO IIPSIMON Y = X.
Tpuronomerpuyeckue YPaBHEHHUH. IIepBoe IIPECTABIICHUE 0 peLieHnn
TPUTOHOMETPUUECKUX YPABHEHUIN U HEPABEHCTB. APKKOCHHYC U PEILIEHUE YPAaBHEHUs COS X =
a, apKCHHYC W peIlIeHHe ypaBHEHHUs SIN X = a, apKTaHI'CHC W pellleHHe ypaBHEHUs tg X = a,
ApPKKOTAaHIE€HC U pEeIIEHUE YpaBHEHHUd Itg X = a. PeleHue TpUrOHOMETPUYECKUX YPABHEHUU
METOJIOM BBEAECHUSI HOBOM NepeMeHHON. OTHOPOAHbBIE TPUTOHOMETPUYECKHE YPABHEHHUS.
IIpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIpaxkeHud. CHHYC M KOCHMHYC CYMMBI H



pPa3HOCTH apryMeHTOB. TaHreHC CyMMBbl pPa3HOCTH aprymMeHToOB. DopMmysbl JBOWHOTO
apryMmenTa, GopMyJibl IOHKEHUS CTEIICHH. Dopmybl MIOJIOBUHHOTO
yrina. [IpeoOpa3oBanusi CyMM TPUTOHOMETPUYECKMX (YHKIUH B MPOU3BEACHHUE U
MPOU3BEACHUS B CyMMy. BblpakeHue TPUrOHOMETpPUUYECKUX (YHKIUI uepe3 TaHIeHC
OJIOBHMHHOTO aprymenTa. IIpeo6pa3oBanue Beipaxkenus A Sin X + B cos X k suay C sin (X + t).
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPHUUYECKUX BBIPAKEHHIH.
IIpousBoanas.
UwucnoBble MOCIENOBATEIBLHOCTH (ONpeaeseHrne, napameTpsl, cBoiicTBa). llonstue npenena
IIOCJICZI0BATEIbHOCTH (HA HAIVISIAHO-UHTYUTUBHOM ypoBHe). CyllecTBOBaHHE Ipejena
MOHOTOHHOM OrPaHWYEHHON IOCJIEI0BAaTENIbHOCTH (IPOCTEMIINE CIydyau BBIYMCIICHUS
IIPEACIIOB IIOCJIEOBATEIbHOCTH: JUIMHA OKPY)KHOCTH M IUIOIIAJAb Kpyra Kak IIpeaesl
MOCIIEI0BATEILHOCTEH; BEIUMCICHHE CYMMbl OECKOHEYHOM FeOMETPUUECKOM MPOTrPECCHH).
[Ipenen ¢ynxkuuum Ha OeckoHEYHOCTH M B Touke. [loHSATHE O HEMpPepbHIBHOCTH (HYHKIIHH.
[Ipupamenne aprymenta, npupamieHue ¢yHkiuu. OmnpeneneHue HTPOU3BOJHON: 3a1ayH,
MPUBOAIINE K MOHATHIO MPOU3BOJHON, ONpEAeNeHne MPOU3BOIHOM, €€ T€OMETPUUYECKUIM U
(bu3MYeCKUi CMBICH, AITOPUTM OTBICKAHHUS MPOU3BOAHON. BbruncieHHe MPOU3BOIHBIX:
dbopmynbl U npaBuna guddepeHupoBanusa. YpaBHEHHE KacaTelbHOU K rpaduky (QyHKIHU.
[IpousBomHbie 00paTHOW (YHKIMM W KOMIIO3UIMK JaHHOW (YHKIUA C JIMHCHHOM.
[IpuMmeHeHHEe TPOW3BOAHOW JIJISi HCCICIOBAaHUS (PYHKIMIA: HCClIeoBaHHEe (YHKIUH Ha
MOHOTOHHOCTB, OTBICKAHHE TOYEK IKCTPEMyMa, MOCTpoeHne TpagukoB GyHKIUH. OThICKaHUE
HanOONBIINX ¥ HAWUMEHBIINX 3HAYCHUN HENpPEpHIBHOW (DYHKIMM HA TMPOMEXKYTKE, 337a4d Ha
OTHICKaHHE HAWOONbIIMX M HAUMEHBIIMX 3HaueHUN BenuuuH. llpuMepsl ucnosb3oBaHUs
IIPOM3BOJHOM JJIi HAxXOXACHMS HAWIyYlIero pelIeHUuss B NPUKIATHBIX, B TOM 4YHUCIE
COLIMAJIbBHO-9KOHOMHUYECKUX, 3adadax. HaxoxaeHue CkOpocTu A Ipolecca, 3aJaHHOIo
dbopmynoit unu rpadukom.
Crenennas pyHkuus
[ToHsiTHE KOpHS N-CTENEHN U3 ACHCTBUTENBHOrO uncia. @yHkimu y= X", UX CBOHCTBA U
rpaduku. CoiicTBa KOpHs N-creneHu. [IpeoGpa3oBanus BeIpaXKeHUH, COAEPIKAIINX
panukainsl. O6001eHNe TOHATUS O NoKa3arese cTeneHu. CTeneHHble PyHKIUU, UX CBOMCTBA U
rpaduKu.

IokazaTenbHas U Jorapupmuyeckas QyHKUud.
IToka3zarenbHast GyHKIMS, ee cBoiicTBa U rpaduk. [lokasarenbHble ypaBHEHHUS.
[MokasarenbHbIe HepaBeHcTBA. [loHsTHE MOTaprdma. DyHKIMs y = 109 X, ee cBOWCTBa U
rpacduk. Cpoiicta norapudmos. Jlorapupmuueckue ypaBHeHus. Jlorapupmuueckue
HepaBeHcTBa. [lepexo kK HOBOMyY ocHOBaHMIO jorapudma. Juddepenmpopanue
MOKa3aTeIbHON U JIorapupMuueckoi (HyHKIUH.

KomMOunHaTopuka v BepOSAITHOCTb.
[IpaBuina ymuoxenus. [lepecranoBku u (hakTopuasnsl. BeIOOp HECKOIBKUX 3JIEMEHTOB.
bunomuanbubie k03 Puurentsr. CiydaiiHble COOBITUS U UX BEPOSTHOCTH.

[IpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE.

OCHOBHBIE TOHATHS CTEPEOMETpUH (TOUKa, MpsiMas, MIOCKOCTb, MPOCTPaHCTBO). [loHsTHE
00 aKCMOMaTHUYECKOM crocobe moctpoeHust reomerpun. Ilepecekarommuecs, napauienbHble U
CKPEIMBAIOIINECS MPsIMbIE. YTOJI MEXIY HMPSIMBIMUA B IpocTpaHcTBe. lleprnenaukynsapHocTh
npsambix. [lapamienbHOCT W NEPHEHAMKYISPHOCTh MPSAMOM M IUIOCKOCTH, NPU3HAKU U
cBoiicTBa. Teopema o Tpex nepneHauKysapax. [lepneHauKymIsp U HaKJIOHHBIE K IJIOCKOCTH.
Yron Mexny mpsaMod M MIOCKOCThIO. [lapannenbHOCTh MIIOCKOCTEH, NMEPHEHINUKYISIPHOCTD
IIJIOCKOCTEM, MPU3HAKU U CBOMCTBA. /IByrpaHHBIN yroi, JUHEHHBIM yroyl ABYTPaHHOTO YIJIA.
PaccTositnue oT TOukM A0 TIOCKOCTH. PaccTtosiHue OT mpsiMoM A0 TIIOCKOCTH. Paccrosinue
MEXy MMapauIeIbHBIMU IIOCKOCTSIMU. PacCTOSIHME MEXTY CKPEIIMBAIOIIUMUCS IPSIMBIMH.
MHororpaHHuKH.

Bepmunbl, pebpa, rpanu MHororpaHHuka. PasBepTka. MHoOrorpaHHbie yIiibl. Beimykibie
MHororpaHHuku. [Ipu3ma, ee ocHoBaHWE, OOKOBBIE peOpa, BHICOTA, OOKOBas MOBEPXHOCTD.
[Ipsimast u HakyoHHas mpusMa. [lpaBwibHas npusma. [lapamrenenunen. Ky6. [lupamuna, ee



OCHOBaHHE, OOKOBbIE peOpa, BBICOTA, OOKOBas TMOBEPXHOCTh. [pEyroyibHas MHPaMHUJIA.
[IpaBunpHasg nupamuja. YcedeHHas nupamuja. lloHsTHe O cUMMETpuM B IPOCTPAHCTBE
(uentpanbHas, oceBas, 3epKanbHas). CeueHuss MHOrorpaHHuKoB. llocTpoeHue cedeHU.
[IpencraBienre O MNpaBUIBHBIX MHOTOTPAHHUKAX (TeTpadnp, KyO, OKTa’Ap, IOAeKadJp,
HUKOCAdIP).

BekTopsl.

BexTtopel. Moaynb Bekropa. PaBeHcTBO BeKTOpOB. ClOXKEHHE BEKTOPOB U YMHOXEHHUE
BEKTOpOoB Ha uucio. KosnuHeapHsle BekTopbl. PasjoxeHune Bekropa 10 JBYM
HEKOJUIMHEapHbIM  BekTopaMm. KomiuianapHele  BekTopbl.  PasnoxeHue 1o  Tpewm
HEKOMIUIAHAPHBIM BEKTOPAM.

Metoa KOOpaAMHAT B IPOCTPAHCTBeE.

Koopaunatsl TOUKH ¥ KOOpAMHATHI BeKTOpa. CKaJIpHOE ITPOU3BEACHUE BEKTOPOB.
Vpasnenue nnockocmu. JIsywxenus. Ilpeobpazosanue nooobus. YTl MEXAY NPSIMBIMU U
IUIOCKOCTSIMU. PaccTosiHue Mexay ByMsl TOUKaMH, OT TOUKH J10 TJIOCKOCTH.

Huauuap, konyc, mwap. [louarue mmnapa. [nomans nosepxHocty mumuapa. [lonsarue
konyca. [Inomans noBepxHocTH KoHyca. Y ceueHHbIN KoHyc. Cdepa u map. YpaBHEeHUE
cdepsl. Bzaumuoe pacnomnoxxenue cdepsl u miockoctu. KacarenbHas IIIOCKOCTh K cdepe.
[Tnomane chepsr.

O0bembl Tes1. O6beM NpIMOYTobHOTO Napaenenunena. O0beMbl IPSIMON MTPU3MBI U
umnHapa. O0beMbl HAKIIOHHOM MPU3MBI, TUpaMUIbl U KoHyca. OObeM 11apa u miomaib
cdepbl. O0BEMBI IAPOBOTO CETMEHTA, IIIAPOBOTO CJIOS U IIAPOBOTO CEKTOPA.

Copaeprxanue nporpaMmbl

Auaredpa u HayaJsia anaau3a 10 kiaacc. (0a30Bblil yPOBEHb)

1. Ilosropenue. (3 u).

2. YwucnoBble QYHKIUHU U YUCIOBAsE OKPY>KHOCTb. (81).

3. Tpuronomerpuueckue ¢pyHkuuu. (18u)

4. TpuroHoMmerpudeckue ypaBHeHus. (174).

5. IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX BbIpakeHUH. (164).
6. IlpousBomusie (234).

7. KomOunaropuka. (54).

8. TloBropenwue (64).

Aure0dpa u HavaJsia anaan3a 11 kiaacc (0a30BbIi YPOBEHb).

[ToBTrOopenue (2u).

Crenenu u kopau. Crenennsle pyHkuuu (13q).

[Toka3zarenbHble U Norapupmuyeckre GyHkuuu (224).

[TepBooOpaznas u unTerpai (84).

DNEeMEeHTHI CTATUCTUKH, KOMOMHATOPUKHU U TeOpuu BeposiTHOCTH (114).
VYpaBHeHus u HepaBeHCTBa. CHcTeMbl ypaBHEHMI U HepaBeHCTB (204).
O6o6matomee nosropenue (9u).

NogakrwnE

I'eomerpus 10 kiaacc (0a30Bblii ypOBEeHb)

BBenenne. AKCHOMBI CTEPEOMETPUU U UX CIIEACTBUSA(4Y)
[TapannenbHOCTh NPAMBIX U II0cKOCTeH (144)
[lepneHIUKYISIpHOCTD NPSAMBIX U IIIOCKOCTeN (124)
MHororpanHuku (84)

BekTops! B mpocTpaHcTBe (64)

Hrorosoe nmoBTopenue (54)

OOk wNE

I'eomeTpus 11 kaacc (0a30BbIii YPOBEHBD)
1. Meton koopaunar B npoctpanctse (119).
2. Humunap, konyc, map (134).



3. OOswemsrl Ten (159).
4. MHroropoe nosropenue (12q).

TpeOoBaHMsl K YPOBHIO NOATOTOBKH 00y4aOIIMXCS B pe3yJibTare
H3Y4YeHHSI MATEMATHKHA HA 0230BOM YPOBHE 00yUYAKO LM CS J0JI5KEH
3HAMb/NOHUMAMY
* 3HAQUEHHE MATEMATUYECKOM HayKu I pelIeHMs] 3a/ad, BO3HUKAIOIIUX B TEOPUU U
IIPAKTHKE; LIMPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTb IPUMEHEHHUS] MAaTEMAaTUYECKUX METOJIOB
K aHAJIU3Y U MCCIIeIOBAHUIO MTPOIIECCOB U SBJICHUN B PUPOJIE U OOIIECTBE;
* 3HAuEHHE NMPAKTUKU M BOIPOCOB, BO3HUKAIOIIUX B CAMOI MaTeMaTuke JUIsl (GOPMUPOBAHHS
U pa3BUTUS MaTEeMaTUYECKOM HAyKH; HWCTOPUIO pa3BUTUS IOHATUS 4YHCIA, CO3JAHMUS
MaTE€MaTUYeCKOro aHaJIn3a, BOSHUKHOBEHUS U Pa3BUTHUSI TEOMETPUH;
* YHHUBEPCAJIbHBIA XapakTep 3aKOHOB JIOTUKM MAaTE€MaTUYECKHX PACCYXKACHUH, HX
MPUMEHUMOCTH BO BCEX O0JIACTSAX UEIOBEUYECKOM NIeATEIbHOCTH;
* BEPOSITHOCTHBIN XapaKTep pa3IMYHBIX MIPOLIECCOB OKPYKAKOLIETO MUpA.
Anreopa
Ymems:
* BBIIOJHATH apU(PMETHUYECKUE MACUCTBUS, cCOYeTash YCTHBIE M IHCHhMEHHBIC TPUEMBI,
IPUMEHEHUE BBIYUCIUTENbHBIX YCTPOUCTB; HAXOUTh 3HAYCHUS KOPHS HAaTypaJbHOM CTENEHH,
CTETIEHH C palMOHAJIBHBIM TOKa3arejeM, Jorapudma, HCIONb3ys NHpU HEOOXOIUMOCTH
BBIUMCIIUTENbHbBIE YCTPOMCTBA; IOJIb30BATHCA OLIGHKOW W TNPUKUIKON IMPH NPAKTUUYECKUX
pacuerax;
* MPOBOJAWUTH IO U3BECTHBIM (OpMyJIaM H TpaBWIaM MpeoOpa3oBaHHUs OYKBEHHBIX
BBIPQXCHHUM, BKIIOYAIONINX CTENEHU, paJAUKaIbl, JOrapudpMbl U TPUTOHOMETPHUYECKHE
byHKINY;
* BBIUMCIIATH 3HAYEHUS YMCIOBBIX M OYKBEHHBIX BBIPQKEHHUH, OCYIIECTBISISI HEOOXOAMMBbIE
MOJICTAHOBKH U ITPeoOpa3oBaHus;
UCnonb306ams NPUOOPEMEnHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu u
NO6CEOHEGHOIU HCUSHU:
* I MPaKTUYECKUX pacueToB Mo (opmynam, BKIHOYas (OpMYJIbl, COAEp)Kalllue CTEIEHH,
paaMKanbl, Jorapugmbl U TPUTOHOMETpUYECKHE (DYHKLMHU, UCHOIb3Ys MPU HEOOXOAUMOCTH
CIIPaBOYHbBIE MaTepUabl U MPOCTEUIIINE BBIYUCINUTENbHBIE YCTPOHCTBA.
DOYHKIUH H
rpapuxku
Ymemy:
* OmnpeAeNATh 3HaueHHE (YHKIMM IO 3HAUYEHHIO apryMeHTa MIpU pPa3lInYHbIX crocobax
3aanus QyHKIUY;
* CTPOUTH rpapvKu U3y4EHHBIX (PYHKIIHIA;
* ONKCHIBATh MO TPaQUKy U 6 MpocCmeuwux ciyuasx no ¢hopmyne TOBEIEHUE U CBOWCTBA
byHKIMHI, HAXOUTH 10 TpaduKy PYHKIIMH HAUOOIBIINE U HANMEHbIIINE 3HAYCHHUS,
* pemaTh ypaBHEHUs, IPOCTEHUIIINE CUCTEMBl YPAaBHEHHM, UCTIONbB3YS C80UCMEaA OYHKYUli U UX
rpadukos;
UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHocmu u
NOGCEOHEBHOU HCUSHU:
e JUIsl ONMMCAHUA C TOMOIIbIO (DYHKUMH pa3IUYHBIX 3aBUCHMOCTEH, IMpEACTaBICHUS HX
rpaduuecku, HHTEpIpeTaluu rpaduKoB.
Hauyana maremaTnueckoro
aHa/M3a
Ymemo:
* BBIUUCIIATH TPOU3BOJAHBIE U Nep8oOOpazHbie SIEMEHTApHBIX (DYHKIHUHA, HCIOIB3YS
CIIPaBOYHbBIE MaTEPUAIIbI;
* JCCIeNoBaTh B MPOCTEHIINX CiydyasX (GYHKIUU Ha MOHOTOHHOCTb, HAXOAUTh HauOOJbIINE
U HaWMEHbIIME 3HaueHWs (QYHKUUN, CTPOUTh TpaUKd MHOTOWICHOB U HPOCMEUuUx



PAYUOHATbHBIX DYHKYUL C UCTIONB30BAHUEM allllapaTa MaTeMaTHUYECKOro aHaIn3a;
* BBIYUCJISATH B MPOCTEHIINX CIAYUYASX IUVIOIAAH € UCIOJIb30BAHNEM IEPBO0OPA3HOI;
UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUSA U YMEHUSA 6 NPAKMUYECKOIL 0eAmebHOCHU U
NOGCEOHEBHOU HCUZHU:
e JUISl peLICHUS] MPUKIIATHBIX 33]1a4, B TOM YHCJIEe COLUATbHO-IPKOHOMUYECKUX U (U3UUYECKUX,
Ha HauOOJIbIINE U HAUMEHbBINNE 3HAYCHHS, HA HaX0XKJICHHE CKOPOCTH M YCKOPEHHUSI.
YpaBHeHus u
HepaBeHCTBAa
Ymems:
* pemaTh panMoHaJbHBIC, MOKa3aTeJIbHBIC U JIoTapu(MUUECKUE YpaBHEHHS U HEPABEHCTBA,
npocmetiuiue uppayuoHalbHule U mpueoHOMempuiecKue ypagHeHus, ux cucmemsl,
* COCTaBJIATh YPaBHEHUS U HEPABEHCMEA N0 YCIOBUIO 33/1a4H;
* HCIOJIB30BAaTh [UIsl MPUOJIMKEHHOTO pEIIeHHs ypaBHEHUH U HEPaBEHCTB TIpaduyecKuit
METOJ;
* KM300pakaTh HA KOOPAMHATHOM MIIOCKOCTU MHOYKECTBA PEIICHUN MPOCTEHIINX ypaBHEHUN U
UX CUCTEM;
UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOoU OeamenbHocCmu u
NO6CEOHEBHOU HCUSHU:
* JUISl IOCTPOEHUS U UCCIIEI0BAaHUS IPOCTENIINX MAaTEMAaTHYECKUX MOJIETIEH.
DJleMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH
BEePOATHOCTEM
Ymemy:
e pewmarb NOpocTeiiine KOMOMHATOpPHBIE 3aJadyd METOJOM Iepedopa, a Takke C
HCIIOJIb30BaHUEM M3BECTHBIX (HOPMYIT;
* BBIYHMCIATH B NMPOCTEHIINX CllyyasX BEPOSTHOCTH COOBITHHM Ha OCHOBE IOJCUeTa 4YHCIIA
HCXOJIOB;
UCnoNb306ams NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenbHOCmu u
NO6CEOHEGHOIU HCUSHU:
* JIJISl aHATTM3a PEeaTbHBIX YHUCIOBBIX JTAHHBIX, IPEACTABICHHBIX B BUIE JUArpamm, rpadukos;
* aHanu3a uHPOpPMAIMU CTATUCTUYECKOIO XapaKTepa.
I'eomerpus
Ymemo:
* pacrmo3HaBaTb Ha uYepTexax M MOJENSIX HPOCTPAHCTBEHHBIE (OPMBI; COOTHOCUTH
TpeXMepHbIE€ OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMU;
*ONMCHIBaTh B3aUMHOE pPAcClOJOXKEHHE TMPSAMBIX UM IUIOCKOCTEH B  IPOCTPAHCTBE,
aApeyMeHmupo8ams 80U CYHCOeHUst 00 IMOM PACNONIONCEHUU,
* QHAIM3MPOBATh B MPOCTEHIIMX CiIydasX B3aMMHOE paclojio)keHHe OOBEKTOB B
IIPOCTPAHCTBE;
* M300pakaTb OCHOBHBIE MHOTOTPAHHUKHM M KpYTJIble Teja; BBIIOJHATh YEpPTEeXKH 10
YCIIOBUSM 3ajay;
* cmpoums npocmeliuiue cevenus Kyoa, npusmsl, NUpAMUobL;
* pemarh MJIAHUMETPUUYECKUE U MPOCTEHIINE CTepeOMEeTpUYECKUE 3a/ladl Ha HaXOXJIECHHeE
T€OMETPUUYECKHUX BEJIMYWH (JIJTMH, YTJIOB, IUIONIA/IeH, 00beMOB);
* HCIOJIb30BaTh IPU PEIIEHUU CTEPEOMETPUUYECKUX 3aJau IJIaHUMETpHUYeckue (axkTel U
METO/IBI;
* MPOBOJUTH JI0Ka3aTeIbHbIEC PACCYKIECHUS B XOJ€ pEIIeHUs 3a/1ay;
UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUUECKOU OeamenbHocmu u
NO6CEOHEBHOU JHCcU3HU: * NIl UCCIENOBaHMs (MOIEINPOBAHUS) HECIOKHBIX IPAKTHUECKHUX
CUTYalluii Ha OCHOBE M3y4YECHHBIX ()OPMYII U CBOMCTB (pUryp;
* BBIYMCIICHUS O0BEMOB U IUIOLIA/ICH MOBEPXHOCTEH NMPOCTPAHCTBEHHBIX TENl MPU PELICHUU
NPaKTUYECKUX 3a/1ad, HUCIONb3YyS NP HEOOXOJUMOCTH CHPAaBOUYHUKUA M BBIYMCIUTEIBHBIC
YCTPOMCTBA.
B pezynomame usyuenusa mamemamuku Ha npo@uibHOM YpoeHe 6 cmapuiell WKoJie
o00yuarowuIica 00a)4Hcen



3HaTBH/IIOHUMATD

3HAYEHUE MATEMaTUYECKOW HAayKu JJIA PELICHUs 3a]ad, BOZHUKAIOIIUX B TEOPUH U IIPAKTHKE;
LIMPOTY W OrPAaHWYEHHOCTb NPUMEHEHUS MaTEMaTHUYECKUX METONOB K aHaludy |
UCCJIEIOBAHUIO NTPOLIECCOB U SBJICHUH B IPUPOJIE U OOILECTBE;

3Ha4YeHUE IPAKTUKU U BOIIPOCOB, BO3HHUKAIOIIMX B caMOW MaTeMaTHke, Uil pOpMHUPOBAaHUS U
pa3BUTHS MAaTEMaTHUUECKON HAYKU;

UJCU PaCIIUpPEHUs] YUCIOBBIX MHOXECTB KaK CII0co0a MOCTPOSHHUS] HOBOTO MAaTeMaTHYECKOTO
anmnapara JJis pelIeHHUs IPAaKTUYECKUX 3a/1a4 U BHYTPEHHHUX 3a7ja4 MaTEMaTHKHY;

3HaYeHHWE WJIeH, METOAOB M pe3yJbTaTOB ajreOppl M MaTeMaTU4YeCKOro aHajiu3a Ui
IIOCTPOEHUS MOJEJIEH peabHbIX IIPOLIECCOB U CUTyaluH;

BO3MO>XHOCTH T'€OMETPUYECKOTO SI3bIKA KaK CPEJICTBA OMMCAHUS CBOWCTB PEAJIbHBIX IPEAMETOB
Y MX B3aMMHOI'O PACIIOJIOKCHHUS;

YHHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKM MaTEMAaTUYECKUX PACCYKACHHUN, UX IPUMEHUMOCTD
B Pa3JIMYHBIX 00JIACTSIX YEIOBEUYECKOM NesATeIbHOCTH;

pasnuure TpeOOBaHWM, MPEeAbABISEMbIX K JI0OKa3aTeIbCTBAM B MAaTEMAaTUKE, €CTECTBEHHBIX,
COLIMAJIbHO-OKOHOMHMYECKUX U T'YMaHUTapHBIX HayKaX, HA IIPAKTHKE;

pOJIb aKCMOMATHUKM B MAaTEMAaTHUKE; BO3MOXHOCTb IIOCTPOEHUS MAaTEMAaTHYECKUX TEOpUM Ha
AKCMOMATHYECKOW OCHOBE; 3HAYCHHWE aKCHOMATHUKU JUIsl APYruX OOJIacTeld 3HAHWS W JUIs
IPAKTUKU;

BEPOATHOCTHBIX XapaKTep pa3InYHbIX MPOLIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOILIEr0 MUpa.
YucinoBble 1 OyKBeHHbIE BbIPAKEHHS

Ymemon:

BBITTOJIHATH apU(METHYECKHE ACUCTBUS, COUETasi yCTHBIE U TMCbMEHHBIE IIPUEMBI, TPIMEHEHHE
BBIUMCJIUTEIBHBIX YCTPOWCTB; HAaXOIUTh 3HAYECHUs KOPHS HATYPAJIbHOM CTENEHH, CTEIECHU C
palMOHATIBLHBIM MOKa3aTesieM, Jorapudma, UCHOIb3ys MPU HEOOXOAUMOCTH BBIYMCIUTEIbHbIE
YCTPOMCTBA; MOJIB30BAThCS OLEHKON M MPUKUAKON MTPH MPAKTUYECKUX pacueTax;

IIPUMEHSITH ITOHATHS, CBSI3aHHBIE C IEJTMMOCTBIO LIENBIX YUCEIl, IIPU PEIIEHUN MaTEMaTHYECKUX
3az1ay;

HaXOJUTh KOPHU MHOTOWIEHOB C OHON NIEPEMEHHOM, PacK/IabIBaTh MHOIOWIECHBI

Ha MHOXUTEIH;

BBITIOJIHATH JAEUCTBUS C KOMIUIEKCHBIMH YHCIIAMHU, TIOJIb30BATHCS TEOMETPUUYECKOM
MHTEpIIpeTalied KOMIUIEKCHBIX YHCEll, B TPOCTEHIINX ClTydasX HAXOAUTh KOMIUIEKCHbBIE
KOPHM YPaBHEHUH C IeHCTBUTEIbHBIMU KO3(PPUIIEHTaMU;

MIPOBOAUTH MPEOOPA30BAHMSI YUCIOBBIX U OYKBEHHBIX BBIPAYKEHUH, BKIIIOYAIOIIUX CTEIICHH,
paaMKabl, JOrapu(pmMbl U TPUTOHOMETPUUYECKUE PYHKIIUH.

Hcnonb3oBaTh NpuoOpeTeHHbIC 3HAHUA M YMEHHUS B IPAKTHYECKOH e TeIbHOCTH H
NOBCEIHEBHOM sKM3HH A5

MPAKTUYECKHUX pacuyeToB Mo (GopMyiam, BKI04as (GOpMyJIbl, COAEpIKaAIINE CTETIEHHU, paJUKaIbl,
Jorapu¢mbl 1 TPUTOHOMETpHUYECKUE (PYHKITUH, TP HEOOXOTUMOCTH UCIIOb3Ys CIIPAaBOYHBIE
MaTepuaibl ¥ IPOCTEUIINE BBIYUCIUTENBHBIE YCTPONCTBA.

DOYyHKIUH U

rpadpuxku

Ymemo:

OTpeeNsATh 3HaueHne (QYHKIUHU 10 3HAYEHUIO apryMeHTa IpY pa3IMuHbIX crioco0ax 3aJaHus
byHKIINM,

CTPOUTH rpapMKy U3y4EHHBIX (QYHKIIUI, BHITOIHATH IpeoOpa3oBaHus rpaduKoB;

OTHCHIBATh MO TpaduKy U 1o popMyJsie MOBeIeHUE U CBONCTBA (YHKIIHIA;

pelaTh ypaBHEHHsI, CACTEMbl YpaBHEHU, HEPABEHCTBA, HCIIONb3YsI CBOMCTBA (DYHKIIMNA U UX
rpaduveckre npeACTaBICHuUs;

Hcnonb30BaTh NPpUOOPETEHHBIE 3HAHUS M YMEHUS B IIPAKTUYECKOM NESATETBHOCTH U
[IOBCEHEBHOM KU3HU

OIMCAHMS U MCCIIEIOBAHMUS C TIOMOIIBbIO (PYHKIHI peabHBIX 3aBUCUMOCTEH, IPECTaBICHUS UX
rpadu4ecKy; HHTEPIpPETalnuu TpaguKoB peaTbHBIX MPOIECCOB.



Hauyana MmaTeMaTH4eCcKOro

aHaJIu3a

YMmern:

HaxOJIUTh CYMMY O€CKOHEUHO yOBIBAIOIICH r€OMETPUUCCKUI TIPOTPECCUH;

BBIYMCIISITH TIPOU3BOJIHBIE M TIEPBOOOPA3HBIC SJIEMEHTAPHBIX (DYHKIIMH, PUMEHSISI IIPaBHIIa
BBIUMCJICHHSI IPOU3BOJIHBIX U TIEPBOOOPA3HBIX, HCIIONIB3Ys CIIPABOYHBIC MATEPUATIBL;
UCCIIeIOBaTh PYHKIIMH U CTPOUTH UX TpadUKH ¢ TOMOIIBIO TIPOU3BOTHOM;

peliaTh 3a1a4u ¢ IPUMEHEHHUEM YpaBHEHHS KacaTelIbHOU K rpaduky QpyHKImmM;

peliaTh 3a7a4i Ha HaX0XK/IeHUE HAaOOJIBIIEr0 M HANMEHBIIETO 3HAYCHUS (DYHKITUU Ha OTPE3KE;
BBIYMCIIATH TUIOIIA/Ib KPUBOJIMHEUHON TpaIrenuu;

Hcnosib30BaTh NPUOOPETEHHBbIE 3HAHUS H YMEHHS B IPAKTUYECKO 1eITeJIbHOCTH 1
NOBCEIHEBHOM KM3HH JJISI

peIIeHUs TEOMETPUIECKUX, (PU3UIECKUX, SKOHOMUYECKUX U APYTUX MPUKIATHBIX 33]a4, B TOM
YHCIIC 32/1a4 HAa HAauOOJIbIIIME U HAUMEHBIIIME 3HAYCHUSI C IPUMEHECHHEM arrapara
MaTeMaTHYeCKOTO aHaJIM3a.

YpaBHeHNsI 1 HEPABEHCTBA

Ymems:

peliaTh panroHaAIbHEIE, TOKa3aTeIbHBIC U JIOTAPU(PMUICCKIC YPABHCHHS U HEPABCHCTBA,
HMppalrOHAJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS, UX CUCTEMBI;

JIOKA3bIBATh HECJIOKHBIC HEPABEHCTBA;

pelaTh TEKCTOBBIE 33JJa4M C IOMOIIBIO COCTaBJICHUS YPABHEHUI, U HEPABEHCTB,
MHTEPNPETUPYS PE3YJIbTAT C YYETOM OIPAHUYEHUN YCIOBUS 3aa4u;

n300pakaTh Ha KOOPIUHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHUI U HEPABEHCTB C
JIBYMS IEPEMEHHBIMU U UX CUCTEM.

HaXOJUTh NMPUOTHKEHHBIE PEIICHUS YPABHEHUN U UX CUCTEM, UCIIONb3Ys TpaduuecKuil METOI;
peliaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI ¢ TPUMEHEHHEM IpadUyecKuX MpeacTaBIeHU,
CBOWCTB (pyHKILIUH, TPOU3BOAHOI;

Hcnosb30BaTh NPUOOPETEHHBbIE 3HAHUS U YMEHHS B NPAKTHYECKOH JeSITeJIbHOCTH 1
NOBCEeJIHEBHOM sKM3HH 151

MOCTPOEHUS U UCCIEA0BAHUS TPOCTENIINX MATEMATUYECKUX MOJIEIIEH
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