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IMosicHuTeIbHAS 3aIMCKA
Pabouas nmporpamma coctaBieHa Ha OCHOBE:
1. ®epepanbHbIn 3aKOH Poccuitckon ®egepaumm ot 29 aekabps 2012 r. Ne 279-d3 «06 obpa3oBaHuM B Poccuinckom
depepaunmn»

2. DepepanbHBIN TOCYAAPCTBEHHBIN 00pa3oBaTeNnbHbIi cTanaapT http://mMmunobpHayku.pd/documents/336

3.IIpukas MunoOpa3zoBaHus PO oT 5 MapTa 2004 r. N 1089
"O6 yrBepxkaeHUU (eaepadbHOr0 KOMIIOHEHTa TOCYJapCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB
HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0 U CPpeAHEro (IMOTHOT0) 00Mero oopa3oBanus" ¢ U3SMCHEHHUSIMHA 1
nornonHeHusaMy ot 23 urons 2015 r.

4.IlpumepHasi ocHOBHas oOpa3oBareibHas MporpaMMa HadyaJbHOro oOmiero oOpa3oBaHus (ogoOpeHa
pereHueM QeaepaabHOTO Y4eOHO-METOAMYECKOT0 00BbEIMHEHHS 110 00IIeMy 00pa30BaHUIO (ITPOTOKOI OT
8 anpesns 2015 r. Ne 1/15).

5.1IpumepHas ocHOBHasi oOpa3oBaTenbHas MporpaMma OCHOBHOTrO oOmiero oOpasoBanus (ogoOpeHa
pemeHneM (eaepanbHOT0 y4eOHO-METOJMUECKOr0 00bEIMHEHNUS 10 00IIeMy 00pa30BaHMIO (IPOTOKOMI OT
8 anpenst 2015 1. Ne 1/15).

6.1IpumepHass ocHOBHasi 00meoOpa3oBaTelbHAS IMPOTpaMMa CpeIHero ooImero ooOpasoBaHus (0goOpeHa
peuienueM (enepaibHOro y4eOHO-METOANYECKOT0 00BEAMHEHHUS 10 00IIeMy 00pa30BaHUIO (MIPOTOKOJI OT
28 utons 2016 r. Ne 2/16-3).

7.YuebHbiii nnaH MBOY COLU Fantepckoro c.n.

8.IIpuka3 MunuctepctBa obpa3oBanus u Hayku Poccuiickoii @enepammu ot 20.05.2020 r. Ne 254 «O6
yIBepXKIeHHH (henepanbHOro mnepeyHs Y4eOHHKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO NPU pEaTH3alUN
UMEIOIUX TOCYJapCTBEHHYIO AaKKpPEAUTAlMI0 OOpa3oBaTEeNbHBIX MPOTrpaMM HadajabHOro OOIIero,
OCHOBHOTO  OOIero, cpemHero oOmero o0pa3oBaHUS  OpPraHHW3AIMSAMH,  OCYIIECTBIISIONUMHE
00pa30BaTENbHYIO 1EATEIHLHOCTDY.

9.TIpuka3z MunucrepcTBa oopaszoBanus u Hayku Poccuiickoit deneparim Ne 986 ot 4.10.2010 1. «O0 yTBEepIKIeHUH
(benepanbHbIX TPeOOBaHMI K 00pa30BaTENbHBIM YUPEXKICHUSAM B YaCTH MUHMMAIBHONW OCHAIIEHHOCTH Y4eOHOro
poiiecca 1 000pyI0BaHMS yIEOHBIX TTIOMEIIICHUIN)

10. ABTOpcKOi mporpamMMmbl «AureOpa W Hayasa MaremaTuuyeckoro anamuza. 10-11 kmaccei»
IO.M.Konsirun, M.B.TkauéBa, H.E.®énopoBa M.W.IllaGynun, Bxomsmeid B «COopHUK pabounx
nporpaMM. AnreOpa M Havajga maremarudyeckoro aHanusa. 10-11 kmaccel. ba3oBblii M yrimyOieHHBIH
YPOBHH: 1ocobue i yuuTtenei o0ieo0pa3oBaTeabHbIX opraHu3anuii» /coctaButens T.A. bypMmucrposa.
— M.: IIpoceemienue, 2020;

11. Astopckoii niporpammel JI.C. ArtanacsH, B.®.byry3os, C.b. Kanomues, JI.C.Kucenépa, D.I.
[To3usx «I'eomerpusi, 10-11 kmacce», Bxozsmeit B «COopHuk pabounx mporpamm. ['eomerpus. 10-11
KJj1acchl. ba3oBblil U yriyOsIeHHBIN YPOBHU: TocoOue A yuuTesei o01eoopa3oBaTenbHbIX OPraHu3alui»
/coctaButens T.A. Bypmucrposa. — M.: IIpocsemnienue, 2020.

- YueOHuKH:

a. Marematuka: anreOpa M Hayaja MaTeMaTHYECKOro aHaju3a, reoMmeTpus. Ainredpa u
Hayajla Maremathyeckoro ananmuza. 10 kmacc: y4eOHUK JUisi 00IIeoOpa3zoBaTeNbHBIX
opranuzanuii: 6a3oBblii u yruiyonenHslid ypoBHu /FO.M.Komsrun, M.B.Tkauésa
H.E.®énoposa M.MN.11labynun — 4-e uza. — M.: Ilpocsemienue, 2020;

b. MaremaTuka: anrebpa W Hayaja MaTEeMaTHYECKOrO aHaim3a, reomerpus. AisrebOpa u
Hayajga MaTeMaTH4ecKoro aHammsa. 11 kiacc: yueOHMK uid 0011eoOpa3oBaTeIbHBIX
opranuzanuii: 0a30Beiii u yrayonenubeii  ypoBHu /HO.M.Komsarun, M.B.Tkauésa
H.E.®énoposa M.M.11labynun — 5-e uza. — M.: Ilpocsemienue, 2020;

c. T'eomerpus. 10-11 knaccel: yaeOHUK Juist 0011€00pa30BaTEIbHBIX YUpPEXKICHUN: 0a30BbIT
u yrny6nenuslii ypoBuu /JI.C.Aranacsn, B.®.byry3oB, C.b.Kangomues u np. — 7-e u3.-
M.: IIpoceemenue, 2020;

d. Aunrebpa n Hayana MaTeMaTHYEeCKOro aHaiu3a. J{upaakTHUecKre Marepualbl K y9eOHUKY
FO.M. Konsruna u apyrux. 10 kiace: yue6. mocodue j1s 001eo0pa3oBaT. OpraHu3aIimii:
6a3oBblii 1 yrayon. yposuu /M.W.IlaGynun, M.B.TkauéBa, H.E.®&noposa , O.H.
Jlobpoga. — 6-¢ u3a. — M.: IIpoceemennue, 2017;
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MecTto npeamera B y4eOHOM IJIaHe

Ha usyuenue npeamera orBogutTcss 6 yacoB B Henento (ainredpa M Hayala MaTeMaTUYeCKOTo
aHanm3a 4 yaca + reometpus 2 yaca), 34 y4eOHBIX HEJICIH.
[Tporpamma 10 kmacca (yrayOaeHHBIN YpoBeHB) paccunTtana Ha 204 ygaca.
ITporpamma 11 kiacca (yriyOaeHHbIH ypoBeHb) paccunTtana Ha 204 yaca.

O0mas xapakTepucTuKa yueOHOro npeamera
[Ipy w3yueHWM Kypca MaTEeMaTHKH Ha YIIYOJIEHHOM YPOBHE IMPOJOJDKAIOTCS W TOJYYaloT pa3BHTHE
CoJiep>KaTelIbHbIE JIMHUU: «AnreOpay, «DyHKUUNW», «YpaBHEHHS U HepaBeHCTBay, «l eoMeTpus»,
«OneMeHThl KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH, CTATHUCTUKU W JIOTUKW», BBOAWUTCS JnHUS «Hauana
MaTEeMaTHYECKOTo aHalIu3ay.

Henp n3yuyeHnss MaTeMaTHKHU yIIy0JIeHHOTO YPOBHS

IIporpamma yriyOn€HHOTO YpOBHS IpeAHa3HauyeHa i NpoUIbHOrO H3ydeHHus MaTteMaTuku. I[Ipu
BBIIIOJTHEHUM O3TOW NpOTrpamMMbl NPEAbSIBISIIOTCS TPeOOBaHUS, COOTBETCTBYIOLIUE HAIPABJICHUIO
«MaTeMaTuKa s Npo(ecCuoHaNbHOM AesaTeabHOCTH». BMecTe ¢ TeM BBITYCKHUK MOJIY4aeT BO3MOXHOCTb
U3Y4YUTh MAaTeMaTUKy Ha ropas3fo Oosiee BBICOKOM YPOBHE, YTO CO3/4acT (PyHIAMEHT i AaJbHEHIIEero
CEpbE3HOI0 U3YYEHUsI MaTEMATUKU B BY3€.

3apaun

— TMPEIOCTABIIATh KaXIOMY 00ydaromeMycss BO3MOKHOCTh JTIOCTHIKEHUS YPOBHSI MAaTEeMaTHICCKUX 3HAHUH,
HEOOXOAUMOTO IS TaJbHEUIIICH YCIICIIHOM KU3HH B OOIIIECTBE;

— O6€CH€'~II/IB21TI) HeO6XOIlI/IMOG CTPAaHC YHUCIIO BBITYCKHHKOB, MAaTCMATH4YCCKas IIOATIOTOBKAa KOTOPBIX
JOCTaTOYHA Il MPOAOJDKEHHsS OOpa3oBaHMsl B PAa3IMYHBIX HAMPABICHUSAX M JUISL TPAKTHYECKON
JeSATEILHOCTH, BKJIFOYAs IMpe IOJaBaHWE MaTEeMaTHKH, MaTEeMAaTHYECKUE HCCIICIOBaHUS, padoTy B cdepe
MH(OPMALIMOHHBIX TEXHOJIOTHH U Jp.;

— TIpeAyCMaTpUBaeT B OCHOBHOM OOIIIEM M CpeJHEeM 00IeM 00pa30BaHWU MOJATOTOBKY OOYJarOlIUXCs B
COOTBETCTBHUH C UX 3alPOCAMH K YPOBHIO MOATOTOBKH B cpepe MaTeMaTu4ecKoro 00pa3oBaHus.

@DopMbl OPpraHu3anuu y4eOHoro npoiecca: WHIUBUAYyalbHbIC, TPYIIIOBLIE, (PpOHTAIBHBIE.

Oco0eHHOCTH 00pa30BaTEILHOIO MIPOLIECCA

Otuérnpivu nnepuogamu B MBOY COLI INaiitepckoro c.m. siisitoTcs uersept. B 10-11 kmaccax —
MOJTYTOHSL.

Texymumii KOHTPOJIb OCYIIECTBIISIETCS MOCIIE U3YYEHHsI KaXK0Io OCHOBHOTO pasjiena, popma
MIPOBE/ICHUS: POoBepoyHas paboTa wiu TecT. B Havase rojja mpoBOAUTCS BXO/HAS KOHTPOJIbHAS paboTa ¢
LEJIBIO TPOBEPKH YPOBHS MOJATOTOBJICHHOCTH 00yYarOIUXCs, OKOHYMBIINX 00y4YeHHE B HAYaJIbHOH IIIKOJIE,
K YCIEIIHOMY YCBOEHHIO Kypca MaTeMaTHKH B 8 kilacce. B KoHIIe rojja olleHKa IIaHUPYEMbIX Pe3yJbTaTOB
YCTaHABIIMBAETCS B COOTBETCTBUM C «lloyokeHnem o6 UTOroBoi arrectaluy (epeBOIHBIX IK3aMEHaXx)
yuammxcs 5-8, 10-x kmaccoB MBOY COIII INafitepckoro c.1m.».

Dopmbl KOHMPOIA: TEKYIUAU U UTOTOBBIN.

- TEKYIIUH KOHTPOJIb MPOBOJUTHCS B OpME KOHTPOJIBHBIX padOT, paccuuTaHHbIX Ha 40 MUHYT, TECTOB,
MaTEeMaTHYECKUX JUKTAHTOB M CAMOCTOSATENBHBIX paboT Ha 15 — 20 MuHyT ¢ nuddepeHupoBaHHBIM
OILICHHBAaHUEM.

Texymuii KOHTPOJIb TPOBOJUTCS C LEIBIO MPOBEPKU YCBOCHHS U3Y4aeMOro U MPOBEPSEMOI0 MPOrPaMMHOTO
MaTepuaia; CoJiepyKaHue ONPEENAIOTCS YUUTEIEM C yYeTOM CTENEeHU CI0XKHOCTH M3y4aeMOoro MaTepuala,
a TaKke 0COOCHHOCTEH 00yJarommxcs Kiacca.
- UTOTOBBIA KOHTPOJIb: MEPEBOAHON IK3aMEH.

[ToBTOpEHME HA ypoKaxX MPOBOIUTCS B CAEAYIOIIUX BUIaX U (popmax:



IIOBTOPEHHUE U KOHTPOJIb TEOPETUUECKOIO MaTEpHaa;
pa3dop U aHaNM3 JOMAIIHETo 33/1aHus;

MPaKTUKYM YC;

MaTeMaTUYECKUI JUKTAHT;

e caMocTosTeNbHas paboTa;

® KOHTPOJIbHBIE CPE3BI.

Oco0oe BHUMaHUE yJIesIeTCs IOBTOPEHUIO MTPU MIPOBEICHUU CAMOCTOATEIbHBIX M KOHTPOJIBHBIX pPadoT.
Buecenbl 371€eMEHThI OMOJIHUTEIBHOTO COJAEPKaHUsI, K3MEHEHHUSI B IPOrPaMMy B CBSI3M C TIOBTOPEHUEM TEM,
KOTOphbIe BcTpevaroTcst B EI'D:

- IIpH MOBTOPEHUH B KAXKBIM pa3aesn BKIOUeHa oTpaboTka MatepuanoB EI'D;
- B UTOTOBOE IMIOBTOPEHHE TAK)KE BHECEHBI MaTEPUAIIBI IK3aMEHAIIMOHHOTO MaTepuara.
YpoBeHb 00y4yeHUsi: yriayOJIeHHBII

[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 NpeaMeTa

JINYHOCTHBIE Pe3yJIbTATHI:
YV yuawezoca 6yoym cpopmuposanvl:
MHUPOBO33PEHHE, COOTBETCTBYIOIICE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH H OOIICCTBEHHOU
MIPAKTUKU; KPUTUYHOCTh MBIILJICHUS,, YMEHHUE PACIO3HABATh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHMS,
OTJINYATh THITIOTE3Y OT (PaKTa;
OCHOBBI CaMOpa3BUTHUS U CaMOBOCIHUTAaHUS B COOTBETCTBUU C OOIIEYETOBEUECKMMH IIEHHOCTAMHU H
uaeasaMyd TPaXITaHCKOTO OOINECTBa; TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENILHOM, TBOPYECKOH M
OTBETCTBEHHOI1 1€ATEIbHOCTH;
FOTOBHOCTb U CIIOCOOHOCTb BECTU JIHAJOr C APYTHMMU JIFOJIbMHU, JOCTUTaTh B HEM B3aMMOIOHUMaHMI,
HAXOJUTh OOIIKE IEJIU U COTPYAHUYATH JJIS UX JTOCTUKECHHUS;
HABBIKM COTPYTHUYECTBA CO CBEPCTHUKAMH, JETHMH MIIJIIIIETO BO3pPACTa, B3POCIBIMU B 00pa30BATEILHOM,
OOIIIECTBEHHO TOJIE3HOM, yueOHO-UCCIIeI0BATENLCKOM, MPOSKTHON U APYTUX BUIAX JIEATEIHHOCTH.
Yuawutics nonyuum 603moorcHocms 015 hopmuposanusi:
TOTOBHOCTU U CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHMIO, Ha MPOTSHKEHUU Bcel
KU3HU; CO3HATEIHHOTO OTHOIICHHWS K HENPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIENTHOW
npodeccnoHanbHOM U 0OIIECTBEHHOMN AEITeTbHOCTH;
ACTETHYECKOTO OTHOIICHUS K MUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUECTBA,
OCO3HAHHOTO BBIOOpa OyAymieil mpodeccur U BO3MOKHOCTEH peanus3aliii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB, OTHONICHHS K TPOQECCHOHATBHOW IEATCILHOCTH KaK BO3MOXKHOCTH YYacTHUS B PEIICHUH
JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAI[MOHATBHBIX MPOOIEM.
MeTtanpeaMeTHble pe3yJIbTAThI:
Pecynamuenvie ynugepcanvhule yueonvie 0eiicmeus
Yuawuiica naywumces:
CaMOCTOSITENILHO OMPEIEATh U NESTEIbHOCTH U COCTABISAThH IUIAHBI IEATEIHHOCTH; CAMOCTOSITENHEHO
OCYIIIECTBIISATH, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JICITCIHHOCTB;
BIIQ/ICHUIO HABBIKAMHU T[IO3HABATENBHON pEeQIEKCHH KaK OCO3HAHUs COBEPIIAEMBIX JIEHCTBUU U
MBICITUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, T'PAHUI] CBOCTO 3HAHUS W HE3HAHHS, HOBBIX
MO3HABATENBHBIX 33]1a4 U CPEJICTB UX JOCTHIKEHUSI.
Yuawutics nonyuum 603mM0x4cHOCMb HAYYUMBCA.
HCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsi JOCTHIXKEHUSI TMOCTABIIEHHBIX IIeNiel U peau3alud IMJIaHOB
JeSTEIbHOCTH, BBIOMPATH YCIIENIHBIEC CTPATETUH B PA3IMUHBIX CUTYAITHIX;
UCIONIb30BaTh CpelICcTBa WH(MOPMAIMOHHBIX M KOMMYHUKALMOHHBIX TexHonoruii (mamee - WKT) B
pelIeHN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHU3alMOHHBIX 33/1ad ¢ COOJIOJICHHEM TpPeOOBAHHIA
OPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHHs], TPABOBbIX M ITHYECKHX HOPM,
HOPM HHGOPMAIIMOHHON 0€30MTaCHOCTH;
CaMOCTOSITENIHO OLIEHHWBATh U NMPUHUMATh PELICHUS, OMpPEAESIONIe CTPAaTeruio MOBEACHHS, C YIETOM
Ipa)XTaHCKUX U HPAaBCTBEHHBIX IIEHHOCTEH.
Ilo3nasamensnule ynusepcanvrsle yueonvle Oelicmeus
Yuawutics nayuumces:



CaMOCTOSITENIbHOW HH(OPMALlMOHHO-TIO3HABATEILHON JEATENbHOCTH, BJIAJACTh HABBIKAMH ITOJYYEHUS
Heo0X0oauMOo HMH(OpMaIK, OPUEHTUPOBATHCS B Pa3IMUYHBIX MCTOYHUKAX HH(OpMAIUM, KPUTHYECKH
OLIEHUBATh U MHTEPIIPETUPOBATH HH(OPMAIIHIO, TOTYyJaeMYIO U3 Pa3IMYHbIX HCTOYHHUKOB;
BJIAJIeTh HaBBIKAMHU II03HABATEJIHOM, Y4eOHO-HCCIEOBATENbCKOM U IMPOEKTHOM JesTEeIbHOCTH,
HABbIKaMU Pa3peLICHUs NPOOJEM; CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEILEHUS MTPaKTUUYECKUX 3ajad,
IIPUMEHEHHIO Pa3JIMYHBIX METOIOB IIO3HAHU.

Yuawuiics nonyuum 603modicHocmy:
IIPOBOJIUTH KJIaCCU(UKALIMU, JOTHUECKHEe 000CHOBaHMSI, J0KA3aTeJIbCTBA;
NPUMEHSATh HMHIYKTUBHBIE W JEAYKTHBHBIE CIIOCOOBI PAaCCYKICHHW, BUAETh pPAa3JIMUYHbIE CTPATETHH
peleHns 3a1a4;
OBJIAZIETh OCHOBHBIMU CIOCOOAMM IPEACTABICHUS M AaHaJIW3a CTaTHUCTUYECKUX [aHHBIX, HaJIU4ue
IPEJCTaBICHUNA O CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHPE U O Pa3IMYHbIX CIIOCO0axX MX
U3Yy4YEeHUs, O BEPOATHOCTHBIX MOJEIISX.

Kommynuxamuenwle ynusepcanbHbvie yuednbvle 0eiicmeus

Yuawuiica nayuumca:
IPOAYKTUBHO OOIIAThCS M B3aMMOJAEHUCTBOBATH B IPOLECCE COBMECTHOM JESATEIbHOCTH, YYUTHIBATh
MO3UIINHU APYTHX YYACTHUKOB JIEATEIBLHOCTH, 3PPEKTHBHO pa3pemaTh KOHQIUKTEI,
BJIAJIETh SI3BIKOBBIMU CPEACTBAMM - YMEHMIO SICHO, JIOTHYHO M TOYHO M3JaraTb CBOIO TOYKY 3pE€HUS,
HCIIOJIB30BATh aJICKBAaTHBIC A3BIKOBBIE CPECTBA.

Yuawuticsa nonyuum 603modcHocms HaAy4umsca.
KOHTPOJIMPOBATh, OCYIIECTBIIATh KOPPEKLNIO, OLICHUBATh JIEUCTBUS ITAPTHEPA, C JOCTATOYHOW IMOJHOTOU
Y TOYHOCTBIO BBIPAKATh CBOM MBICIIH.

2. Y4eOHO - TeMaTH4YeCKoe NJIAHMPOBAHHE

ABTOpCKas mporpaMMa 1o MaTeMaTuke paccunrada Ha 204 gaca
(34 yueOHubIe Hemenn, 44aca B HEIEIO — anre0pa, 2 yaca - TeOMETPHS)
10 xnace



Ne /it Haszeanue riasbl KonuuectBo
4acoB
Aareopa
1. I'naBa |. Anre6pa 7—9 knaccoB (IOBTOpeHUE) 4
2. I'masa Il. Jlemumocts uncen 12
3. I'naBa Ill. MHOTOUIEHBI. ANreOpanvecKue ypaBHEHUS 17
4. I'naBa IV. CreneHnb ¢ 1eHCTBUTENBHBIM I0KA3aTEIEM 11
S. I'maBa V. Ctenennas pyHKIus 16
6. I'naBa VI. [loka3aTenbHast QyHKIUSA 11
7. I'naBa VII. Jlorapudpmudeckas pyHKips 17
8. I'nmaBa VIII. Tpuronomerpudeckue Gopmyiisi 24
9. I'naBa IX. TpuroHoMeTpuyeCcKre ypaBHEHHS 21(133)
I'eomeTpusi
10. HekoTopsie cBefeHMs U3 MIIaHUMETPUN 12
11. Beenenmue 3
12. I'naBa |. [lapannenbHOCTh NPSMBIX U IUIOCKOCTEN 16
13. I'nasa Il. IleprieH AMKyIpHOCTD NPSIMBIX U IIJIOCKOCTEH 17
14. I'nasa Ill. MHororpaHHUKH 14(62)
15. [ToBTOpEeHME 9
Hroro 204
11 kiacce
Ne i/m Ha3Banue riiaBsl KomnuectBo
4acoB
Auredpa
1. I'naBa |. Tpuronomerpuueckue QyHKIUH 19
2. I'naga Il. ITpon3BoiHas U €€ reOMETPUYECKUI CMBICIT 22
3. I'naga Ill. I[IpumeHeHue NPON3BOJHON K MCCIIETOBAHUIO (DYHKIMI 16
4, I'nmaBa V. IlepBooOpazHast 1 UHTETpaT 15
5. I'masa V. KomOunaTopuka 13
6. ['maBa V1. DneMeHTHI TeOpUU BEPOSITHOCTEH 11
7. I'naBa VII. KommnekcHble yucna 14(110)
I'eomerpus
8. I'naBa VI. Hunmunap, KoHyC U map 16
0. I'maa VII. O6beMsbI Ten 17
10. I'maBa IV. BekTopsl B mpocTpaHcTBe 6
11. ['maBa V. Metoa KkoopauHAT B TPOCTpaHCTBE. JIBMKEHUS 15(54)
12. HToroBoe moBTOpPEHHE 40
Hroro 204

3. Conep:xanue y4e0OHOI0 npeamMera

10 kiacce

DJ1eMEeHTHI TECOPHH MHOKECTB U MAaTeMaTH4YeCKOil JOruKH

[Tonsatne mHOX)kecTBa. XapakTEPUCTUUYECKOE CBOWCTBO, JJEMEHT MHOMKECTBA, IMYCTOE, KOHEUYHOE,




OeckoHeuHoe MHoOXxecTBa. CmocoObl 3aganus MHOXKecTB. [logMmHOKecTBO. OTHOIIEHUS
MPUHAJIC)KHOCTH, BKJIIOUECHHUS, paBeHCTBAa. Omepamuu HajJ MHOXECTBAMH, HUX HWIJIIOCTPALUH C
MOMOIIbIO KpYroB Dinepa. Cuémuble u Hecuémuvle MHOMCECmEda.

HcTuHHbBIE M JTOXKHBIE BhICKa3bIBaHUs (YTBEP)KIACHHUS), ONIEPAllMM HAJ BbICKa3bIBaHUSAMHU. KBaHTOpHI
CYIIECTBOBAHUS M BCEOOITHOCTHU. Aeebpa 8vicKaA3bl8AHULL.

3akoHbl JOTUKH. OCHOBHble J0cuveckue npasuia. PelleHwe JOTHYECKUX  3a7ad ¢
HCIOJIb30BaHUEM KpYyroB Dilnepa.

YMmozakimodenus. O00CHOBaHHME M JI0Ka3aTeabCTBO B MaremaTuke. Omnpenenenus. Teopembl. Buodsi
00KA3aMeNbCms. Mamemamuueckas UHOYKYUSL. VYr1BepxkaeHus: obpatHoe JaHHOMY,
npoOMuUBONON0NCHOe, 0bpamuoe npomusononodciomy. Ilpu3Hak W CBOUCTBO, HEOOXOAUMBIC |
JOCTaTOYHBIE YCIOBHUS.

Yucaau BbIPpaKCHU A

MHoecTBa HaTypaJbHBIX, LENbIX, PAllMOHATBHBIX, IEHCTBUTENbHBIX yucen. PanunanHas mepa yria.
Tpuronomerpuueckas OKpyx HOCTb. CHHYC, KOCHHYC, TaHI€HC M  KOTAHI'€HC  4YHCIA.
Tpuronomerpuueckue GopMyisl MPUBEACHUS U CIOXKEHUS, (OPMYIBI IBOWHOTO U MOJOBUHHOTO YIJIA.
[IpeobpazoBanre CyMMbl U Pa3HOCTH TPUTOHOMETPHYECKUX (YHKIMI B MpOU3BEIEHUE U OOpaTHbIE
npeobdpa3oBaHusl.

CreneHp ¢ JACHCTBUTENbHBIM IOKa3aTeneM, cBoiicTBa crtemeHu. Yucno e. Jlorapudm, cBoiicTBa
norapudma. JlecsITUUHBIN U HATypaJIbHbBIN JIOrapu(MBI.

ToxxnecTtBenHble mpeoOpa3oBaHHUsl TPUTOHOMETPUYECKHX, JIOTAapU(PMUUYECKHX, CTENEHHBIX U
UppanroOHaIbHBIX BBIPaKEHHH.

Meton MaTeMaTU4eCcKO WHIYKIINH.

Ocnoenas meopema apugpmemuxu. Ocmamku u cpagnenus. Anecopumm Eexnuoa. Kumaiickas
meopema 06 ocmamkax. Manas meopema @Pepma. Cucmemvl CcyUcleHUs, OMIUYHbIE OM
decamuynovlx. Pynkyusa Juaepa, YuUcio u Cymma oeiumenel HamypaibHo2o YUCId.

Ocnoenas meopema anceopwi. IIpugooumvie u nenpugooumvie mMuo2ouneHnsl. Cummempuuecxkue
MHOo20uneHbl. [lenouucnennvie u yenro03HayHvle MHO20UIEHbI.

YP ABHEHHUSA U HEPAaBECHCTBA

YpaBHEeHHE, SBIAIOLIEECS CIEACTBUEM JIPYroro YpaBHEHHS; YypaBHEHHUs, pPAaBHOCHJIbHBIE Ha
MHOKECTBE, paBHOCUJIbHBIE Tpe0Opa3oBaHUsl YpaBHEHUMH.

TpuroHomerpuyeckue, IMoOKa3aTeIbHbIE, JOTapUOMHUUYECKHE W HppaIMOHATbHBIE YpPaBHEHHUS W
HepaBeHCTBA. THUMBI ypaBHEHU. Pelienre ypaBHEeHU U HEPaBEHCTB.

Meton uwHTEpBaloOB IS pelieHHsi HepaBeHCTB. ['paduyeckue MeTONbl pelIeHUs ypaBHEHHH U
HEepaBEeHCTB. PellleHne ypaBHEHUI U HEPABEHCTB, COJAEPKAIMNX TEPEMEHHYIO MTOJI 3HAKOM MOJYJIS.

CucTeMbl TPUTOHOMETPUUECKHUX, MMOKA3ATEIbHBIX, JOTrapu(MUISCKUX U UPPALMOHAIBHBIX YPaBHEHHUII.
CucremMbl TPUTOHOMETPUYECKUX, TOKA3aTENbHBIX, IOTAPUPMUUECKUX U UPPAYUOHATbHHIX HEPABEHCTB.

YpaBHEeHHS, CUCTEMBI YPAaBHEHUN ¢ mapameTpamu. Hepasencmea ¢ napamempamu.

Pewenue ypasuenuii cmenenu eviuie 6mopou cneyuaibHvlx 6uoos. @opmynvl Buema. Teopema
besy. Jluogpanmosw ypasuenus. Peuwenue ypagnenuii 6 KOMIIAEKCHbIX YUCTAX.

Hepasencmea o cpeonux. Hepagsencmeo Bepuynnu.

DOyHKUUHU

@OyHKIMS U e€ CBOHCTBA; HyIW (YHKIHMHM, HPOMEXKYTKHM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb.
Haubonbmiee n HauMmeHpinee 3HaueHUsT QYHKUUU. PyHKyuu «OpoodOHas yacmo yuciay y = {x} u «yenas
uacme yucia» y = [x].

B3aumno o6patHbie pyHkuuu. I'paduku B3auMHO 00paTHBIX QPYHKIUMN.

CremneHHas, oka3aTenbHasi, Jorapupmuueckast GyHKIIUU, UX CBOWCTBA U IpadUKH.

[IpeoOpazoBanus rpadgukoB (YHKUUNA: CHBHUI, YMHOXEHHE HA YUCIO, CUMMETPHS OTHOCHUTEIBHO
KOOPAMHATHBIX OCEH U Hayajla KOOPJMHAT.



I'eomeTpuueckne purypsl B NpoCTPaHCTBE U UX B3aHMHOE PACIOJIOKEeHHe

Axcuomatuka crepeomerpu. I[lepseie cnencreus akcuoM. [loctpoenust B IpocTpaHCTBe.

B3auMHOe pacnosiokeHue IpsMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NapalIeIbHbIE U
CKPEILMBAIOIINECS TPSAMBIC, NApaUICIbHOCTh W IMEPHEHAMKYIIPHOCTh MNPSAMOM M IUIOCKOCTH, Iapai-
JIENBbHOCTh U NEPIEHAMKYJISIPHOCTD IBYX INIOCKOCTEN. [IpU3Haky nmapajuiebHOCTH U IEPIICH UK YISIPHOCTH
IPSIMBIX U IIJIOCKOCTEH.

Ilepnenukynsp 1 HakJIOHHasA. TeopeMa 0 TPEX NEePHEHAUKYIISPAX.

JByrpanubiii  yrosu. JIuHeWHBI yroa aAByrpaHHoro yria. MHororpaHHble yribl. Beimykibie
MHOT'OTPaHHBIE YIJIBL.

BHyTpeHHHEe M IpaHUYHBIE TOYKM MPOCTPAHCTBEHHBIX (uryp. IIoHATHS reoMeTpuyeckoro Teia U ero
IIOBEPXHOCTH.

MHOrorpaHHMKM ¥ MHOTOTpPaHHBbIE IIOBEPXHOCTH. Bepumunbl, rpaHu u péOpa MHOTIOTPaHHUKOB.
Beinyxiible MHororpanHuku. Teopema Oiinepa. CedyeHHMsI MHOTOIDAaHHUKOB IUIOCKOCTSIMH. Pa3BEpTku
MHOT'OTPaHHbBIX IOBEPXHOCTEH.

IInpamupa u e€ snemenTsl. Terpasap. [IpaBunpHas nupamuga. Yced€HHas TUpaMuaA.

ITpusma u e€ snementsl. [Ipsimas u HakionHas npusMa. [IpaBuneHas npusma. [apannenenunen. Ky6.

[IpaBunpHbIE MHOTOTpAaHHUKU (TeTpa’ap, KyO, OKTa’ap, HoAeKkasap, wukocarap). Iloctpoenue
IIPaBWIBHBIX ~MHOTOIPDAaHHUKOB. J[BOWCTBEHHBIE IpaBWIIbHBIE MHOrorpaHHuku. llomympaBuibHble
(apxuMe10Bbl) MHOTOTPAHHUKH.

I/I3Mepelme reOMETPUYECCKUX BETHYUH

Paccrosane mexay nByms Toukamu. PaBencTBo u monobue ¢uryp. Paccrosnue ot Touku 10 ¢urypsr (B
YaCTHOCTH, OT TOYKU JIO MPSIMOM, OT TOYKU 1O MJIOCKOCTH). PaccrosHue mexay ¢urypamu (B 4acTHOCTH
MEXy NPSAMbBIMH, MEXAY IPSIMOM U INIOCKOCTBIO, MEXKAY IIOCKOCTSIMH).

VYIuIBL: yron MEXy INIOCKOCTAMM, YIOJ MEXAY IPSAMBIMH, YTOJl MEXAY MPSAMOH U IUIOCKOCTBIO.

Cummerpus

OOuiee MOHATHE O CUMMETPUHM (PUTYp. DIEMEHThl CUMMETPUHU NMPaBWIBHBIX MUPAMUJ U MPAaBUIBHBIX
MIPU3M, IPAaBUIBHBIX MHOTOIPaHHUKOB.
Coneprkanue mpeamera 1o KiaccaM 00y4eHHUs! OTPaKeHO B TEMAaTHYECKOM ITaHUPOBAHHH.

11 knace
Yuciia 1 BbIpaKeHUs

MHOXECTBO KOMILIEKCHBIX YHCENl. I[CﬁCTBPI)I C KOMILICKCHEIMM yncliamMu. KoMiiaekcHo COHpH)KéHHBIC
qucia. MO)Iy.TIB 1 aprymeHT 4ucia. TpueoHomempuquKaﬂ qbopMa KOMNJaeKCHO20 Yucia.

DOyHKUUU

OyHkuus M e€ CBONCTBa; HYMU (QYHKUIHUH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTD.
HauGonbuiee n HanMenblnee 3HaueHus: GyHkiuu. [lepuoanueckas GyHKuMs 1 €€ HAUMEHBIIUN TEPUOI.
YETHble 1 HEYETHBIE QYHKIIUU.

TpuronomeTpuueckue GyHKIIMH YHCIOBOTO apryMeHTa y = COS X, y = Sin X, y = tg x, y = ctg x. CBoiicTBa
U TpaduKd TPUTOHOMETpUUYECKUX (QYyHKIM. OOpaTHbIE TpUTOHOMETpUUYECKHE (YHKIMU, UX TIJIaBHBIE
3HAY€HHUs, CBOUCTBA U Ipa(UKH.

[IpeobpazoBanus rpadukoB (QYHKIHMHA: CABUI, YMHOKEHHE Ha YHUCIO, CUMMETPHUS OTHOCHUTEIbHO
KOOpPJIMHATHBIX OCEH M Havaia KOOpAMHAT.

DeMeHThl MATEMATHYECKOIr0 aHAJMN3a



beckoneyno manbie U OECKOHEYHO OOJIBIINE YHMCIOBBIE MOCIenoBaTeNbHOCTU. [Ipenen ducnoBoit
nocyenoBareabHOCTH. beckoHeuHo yObIBaroiias reoMeTpuyeckas nporpeccusi.

[Tonsitue npenena pyHkuuu B Touke. [lonamue npedena @pyHkyuu 6 beckoHeuHocmu. Acumnmomol
epagura ynkyuu. HenpepbrIlBHOCTh QYHKIIUH.

Cesoticmsa nenpepuignvix hynxyuil. Teopema Betiepuumpacca 05t HenpepvléHblX GYHKYUIL.

Huddepenuupyemocts ¢yuknuu. IlpomsBonnas ¢yHknuum B Touke. KacatenpHas kK rpaduky
¢byakuuu. 'eomerpuueckuii M (U3UYECKUN CMBICT TPOUIBOAHON. [lpumenenue npous8ooHolU 6
¢uzuxe. [IpousBoansie anemenTapubix Gpynkuuid. [Ipasuna nuddepennupopanus.

Bmopas npouszeoonas, eé ceomempuyeckuii u uzuueckui cmulci.

Touku skcTpeMyMma (Makcumyma U MUHUMYMa). MccnegoBanue sieMeHTapHBIX GYHKIUNA HA TOUKHU
SKCTpEMyMa, HauOoJIbIIee U HAUMEHbIIIEE 3HAUYCHUS C TIOMOIIBIO MPOU3BOIHOM. [locmpoenue epagukos
dyHkyuii ¢ nomowbro npouseoOHvIX. llpumenenue npouzBOOHOU NpU peuwleHuu NPUKIAOHbBIX 3a0ad, Hd
MAKCUMYM U MUHUMYM.

ITepBooOpa3nas. Heonpenenéunuwiii naterpan. IleppooOpasubie snmemeHTapHbIX GyHKuud. [Lnomans
KpuBosMHENHHON Tpaneuuu. ®opmyina Herorona—IJleiiOnuna. OnpenenéHublii MHTErpan. BuluncieHue
rIomaaei miocKux QUryp u 065Emoe men 8paujeHus ¢ NOMOWbIO UHMe2paid.

Hupgepenyuanvhvie ypasnenus nepeoco u 6mopoz2o NopsaoKa.

KOMﬁI/IHaTOPI/IKa, BCPOATHOCTb U CTATUCTUKA, JTOTHKA U TCOPUSA I‘pa(l)OB

[IpaBuno npousBeneHus B komOunatopuke. Coenunenus: 6e3 nmopropeHui. Coueranusi U UX CBOMCTBA.
bunom Hetorona. Coedunenus ¢ noemopenusmu.

BepostHocTs  coObiTuss. CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHHA. [IpOTHBOMOJIOKHBIC
coObITusl. YcloBHasi BeposATHOCTh. He3aBucumele coObiTus. [IponsBeneHune BEpOsSTHOCTEH HE3aBUCHUMBIX
coowrtuii. @opmyna beprymmu. @opmyna nonHoi BepositHocTu. @opmyna balieca.

Beposamnocmnoe npocmpancmeo. Akcuomvl meopuu eposamHocmel.

JluckpeTHble ciay4ailHble BEJIMYMHBI U UX pacnpeneiaeHusi. CoOBMECTHbIE pacHpeesieHus .
Pacnpenenenne cymMMbl W TNpPOU3BEACHUS HE3aBUCHUMBIX CIy4YalWHBIX BEIWYMH. MaremaTtndeckoe
OXXMJAHUE W JUCIEepCUs CIy4alHOW BeNMYMHBI. MaTemMaTHuecKOe OXUJAaHUE U JAUCIEpPCHS CYMMBbI
CIy4alHbIX BEJIUYHUH.

bunapnas cnydaliHasg BennWuMHa, pacupenesneHue bepHymiu. ['eoMmeTpuueckoe pacmpenencHue.
buHomuanpHOE pacnpesieieHre U ero CBOMCTBA.

HenpepriBHble ciydaliHble BenuuyuHbL. [lmOTHOCTH BepoATHOCTH. DYHKIHS pacupenesieHus.
PaBHomepHOe pacnipeneneHue.

Hopmanbnoe pacnpenenenne. @Pynkuus Jlamnmaca. IlapameTpsl HOpMalbHOTO —pacHpeacacHus.
[IpumMepbl crny4allHBIX BEIMYHH, MOJYMHEHHBIX HOPMAaIbHOMY 3aKOHY (MOTPEIIHOCTh H3MEpPEHUH,
pOCT 4YelloBeKa).

3akon 6onvuwux uyucen. Buibopounwviii memoo uzmepenus eepoamuocmetl. Ponv 3axona 6onvuiux
yucen 8 Hayke, npupooe u oouecmae.

Koppensuus nByx cnydaitHeix BenuuuH. [loHsTHE 0 KOADDULIMEHTE KOPPETAIUU.

Cmamucmuyeckaa 2unomesza. Cmamucmuueckue Kpumepuu. Cmamucmudeckas 3HAYUMOCMb.
Ilposepka npocmetiwiux eunomes.

OcHogHble noHamua meopuu 2pagos.

I'eomeTpuuyeckue GUrypsl B IPOCTPAHCTBE M UX B3AUMHOE PaclojI0KeHHe

Konycel n nunuaapsl. CedeHnss KOHyca U HUIMHAPA IUIOCKOCTBIO, TAapaJlJIebHOM OCHOBaHUIO. KOHyC 1
mwMHAp BpameHus. Konnueckue ceuenust (diurc, runepoosna, napadona). Coepa u map. Ilepeceuenue
mapa 1 miockoctu. Kacanue cdepsl u miaockoctd. OnopHbIe MIOCKOCTH MPOCTPAHCTBEHHBIX (QUTYD.

I/IsMepeHne reOMETPUYECCKUX BEJTHYUH

[Tonsatue o6béma Tena. OOBEMBI IMIMHIPA U PU3MBI, KOHYCA U ITMPaAMU/IBI, I1APA.
O06BEMBI TOAOOHBIX PUTYD.



Ilonsrue IIomaan IMOBCPXHOCTH. HJIOIJ_[aILI/I HOBerHOCTefI MHOT'OTPpaHHUKOB, NMUJIUHAPOB, KOHYCOB.
[Tnomans chepsl.

IIpeoOpa3zoBannsi. CummeTpust

[TapannensHoe mnpoekTupoBaHue. OpPTOrOHATLHOE MPOSKTUpPOBaHUE. lleHTpalbHOE NPOEKTHPOBAHUE
(mepcnekTusa).

JBmwxkenus. OOmme CBONCTBAa ABWKCHUH. Buapl NBY)KCHHI: MapauieNbHBIA TIEPEHOC, CHUMMETPUHU
OTHOCUTEIIbHO, TOYKHU, MIPSMOM U TIOCKOCTH, TOBOPOT.

DneMEeHThl CUMMETPHH cephl U Iapa, MUINHIPOB U KOHYCOB BpaIllCHHS.

'omoTeTHst 1 mpeoOpa3oBaHMs 000U

KOOp}II/IHaTLI H BEKTOPbLI

JlexapToBBl KOOpAUHATEI B IIpocTpaHcTBe. DopMysa pacCTOAHUSA MEXAy IByMs Toukamu. KoopauHaTel
cepelMHbl OTpe3Ka. 3aj1anus GUryp ypaBHEHUSIMH. Y paBHEHUs chepbl U MIOCKOCTH.

Bexktopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. Cll0K€HHE BEKTOPOB U YMHOXKEHHE BEKTOpA HA YHUCIIO.
KommHeapHble 1 KOMIUIaHapHbIE BEKTOPBI. Pa3inokeHne BEKTOpa Ha IJIOCKOCTH 10 ABYM HEKOJUIMHEAPHBIM
BEKTOpaM. Pa3nojkeHune BeKTOpa B IIPOCTPAHCTBE IO TPEM HEKOMIUIAHAPHBIM BekTopaM. KoopaunHarsl
BEKTOpa. Yron Mexay Bekropamu. CKaJIIpHOE TPOU3BENEHNE BEKTOPOB.

CopaeprkaHue npeaMeTa o KiaccaM 00y4eHHs OTPaXKEHO B TEMaTUYECKOM IUIAHUPOBAHUH.

4. KanengapHo-TeMaTHu4ecKkoe IJIaHUPOBaHUE

Ne ypoka Tema ypoka Koi-Bo Hara
wacoB | mman | dakr
Auredpa 7-9 kiaccoB (moBropenme, 4 yaca)
1-2 MHoxecTBa 2
3-4 Jloruka 2
Jenumoctsb unce (12 yacon)
5-6 [TonsTne nenmmmoctu. JlemuMOoCTh CYMMBI M TPOU3BEIICHUS | 2
7-8 JleneHnue ¢ octraTkoM 2
9-10 [Tpu3HaKH JeTUMOCTH 2
11 CpaBHeHus 1
12 BxoJiHast KOHTpoJIbHAs paboTa 1
13-14 Penennie ypaBHeHUH B LENbBIX YUCIIAX 2
15 Ypok 060011eHNs U CCTeMaTU3alluy 3HaHUH 1
16 KonTponbras padora Nel 1
MHorouensl. Anredpandeckue ypasHenus (17 yacon)
17-18 MHoOrouseHbl OT OJTHOTO NEPEMEHHOTO 2
19 Cxema ['opHepa 1
20 Mmuorounen P(x) u ero kopens. Teopema besy 1
21 Anre6panueckoe ypaBHeHue. Cnenctsust u3 reopeMsl besy | 1
22-24 Pemenune anrebpandeckux ypaBHEHHH pa3iokeHUEM Ha 3
MHOXHTEIH
25 CHMMETpUYECKHE MHOTOYJIEHBI 1




26 MHOrouseHbl OT HECKOJIBKUX EPEMEHHBIX 1
27-28 DopMyIbl COKPAIIEHHOTO YMHOXEHUS JIsI CTApIITUX 2

creneHed. bunoMm HerotoHa
29-31 CucTtembl ypaBHEHUN 3
32 Ypok 000011eHHs ¥ CHCTEeMaTH3allu 3HAaHU I 1
33 KonTponbaast pabota No2 1

Crenenb c aeiicTBUTENbHbIM NMOKa3aTesieM (11 yacoB)

34 JleficTBUTENBHBIE YHCTIA. 1
35-36 beckoneuHo yObIBaroII[asi TeOMETPUYECKas TPOTPECCUS 2
37-39 Apudmernueckuii KOpeHb HATYPAIbHON CTENCHH 3
40-42 CreneHs ¢ palluOHATIBHBIM U JIEUCTBUTEIIbHBIM 3

HOKa3aTesIMU
43 Ypok 00001IeHNS U CHCTeMAaTU3alluy 3HAHUH 1
44 KonTpomnsHas padota Ne 3 o teme «JlelicTBUTENBHBIE 1

qHCITa»

Hexoropnle cBeneHust u3 miianuMerpuu (12 yacon)
45-48 VYIIIbl U OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO 4
49-52 Perienne TpeyroasHUKOB 4
53 Teopema Menenasi. 1
54 Teopema YeBbl. 1
55 Dnunc. 1
56 I'mnep6orna m mapaboua. 1
Crenennas ¢pynkuus (16 yacon)

o7 Anaims K/ p. CrenenHast GyHKIuSI. 1
58-59 CaoiicTBa 1 rpaduK CTEeHHON QyHKIUU. 2
60 Bsaumno oOpatHble GyHKITUN 1
61-62 CrnoxHast QyHKIHS 2
63 JpoOHo-nuHelHast QyHKIHs 1
64 PaBHOCHIIbHBIE YpaBHEHHS . 1
65-66 PaBHOCHIIbHBIE HEPABEHCTBA. 2
67-69 WppanmoHanbHble ypaBHEHUS 3
70 WppanmoHanbHble HEpaBeHCTBA 1
71 Ypok 0000111IeHNs U CUCTeMAaTU3allu 3HAHUN 1
72 KontponrHas pabora Ne 4 o teme: «CrenenHas 1

GYHKIUSY.

BBenenue (3 yaca)
73 . Ilpenmet crepeoMeTpru. AKCHOMBI CTEPEOMETPUU 1
74-75 HexkoTopsle ciiecTBUS U3 aKCHOM. 2
ITapa/juieqIbHOCTH NPSAMBIX M IJIOCKOCTeH (16 YacoB)

76 [TapannensHble IpsiMble B IPOCTPAHCTBE. 1
77 [TapamienbHOCTh TPEX NPSIMbIX. 1
78 [TapannensHOCTh NPSMOMN U IMIIOCKOCTH. 1
79 Pemenue 3amay Ha mapayIeIbHOCTh MPSAMOM U TUIOCKOCTH. | 1
80 CkpenuBaronmecs npsiMple. 1
81 Yrbl ¢ COHANPaBICHHBIMU CTOPOHAMU. 1
82 Yo MeXTy IPSIMBIMH. 1
83 Konrponsnas padora Ne 1 o teme: «IlapanienbHOCTb 1

PSIMBIX, PSIMON U TITOCKOCTU»(20 MUH)
84 Amnanus k/p. [lapasienbHble MI0CKOCTH 1
85 CBoiicTBa MapaJJICIbHBIX TIIOCKOCTEH. 1
86 Terpasap. 1
87 [Tapannenenumnes 1
88 CBoiicTBa rpaHeil ¥ quaroHanel napauielenunena 1




89 3a1aun Ha TOCTPOCHHUE CEUCHUH. 1
90 Pemenue 3amay. 1
91 KonTponbshas pabdota Ne 2 o teme «IlapannensHocTh 1
IPSIMBIX U TIOCKOCTEN)
92 3auér Nel 1
Iloxka3areabHas pynkuus (11 yacos)
93-94 Amnanus x/p. [lokazarenbHas QyHKIUS, €€ CBOMCTBA U 2
rpauk.
95-97 IToxazaTenbHbIC YpaBHEHUS . 3
98-99 [TokazarenpbHBIC HEPABCHCTBA. 2
100-101 | Cucrembl moKa3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB. 2
102 Ypok 000011IeHNs 1 CHCTeMaTH3aIlY 3HAHH. 1
103 KontpomnpHas padora Ne 5 mo teme: «I[loka3arenpHas 1
GYHKITHS.
IlepneHIMKYJISPHOCTh NMPAMBIX U IJI0cKoOcTel (17 yacoB)
104 Anamu3 k/p. [lepneHnukynsipHbie NpsMbIC B 1
POCTPAHCTBE.
105 [TapannensHbie MpsiMble, TEPIIEHINKYISPHBIC K TUIOCKOCTH. | 1
106 [TapasienpHble NpsiMble, NEPIIEHIUKYISPHBIE K IUIOCKOCTH. | 1
107 [Tpu3Hak neprneHuKyIIpHOCTU MPSIMON U TIIOCKOCTH. 1
108 Teopema o npsIMOH, IEPIEHANKYISIPHON K TIIOCKOCTH. 1
109 Paccrositaue oT Touku 10 miIockocTH. PaccrosiHuex ot 1
IPSIMOM IO TUIOCKOCTH.
110 Paccrostnie Mexay napasuieabHbIMU MJIOCKOCTSIMHU. 1
111 PaccTosiHre MeX Ty CKpEIIMBaIOIUMUCS TPSIMBIMHU. 1
112 Teopema 0 Tpex nepHeHIUKYIsApax. 1
113-114 | Yron mexay npsiMoi M MIOCKOCTBIO. 2
115 JIByrpaHHslil yrod. 1
116 [Tpu3Hak mnepneHAUKYISIPHOCTH JIBYX MJIOCKOCTEH. 1
117 [TpstmoyronbHbIi napamienenunen. CBONCTBO 1
JTMaroHaneH.
118 TpéxrpanHblil yros. MHOrorpaHHeli yrod. 1
119 KontpompsHas pabora Ne 3 1o Teme 1
«[lepneHAMKYISIPHOCTD MPSIMBIX U TJIOCKOCTEH»
120 3auét No2 1
Jlorapudgmuueckas pynknus (17 yacos)
121-122 | Ananu3s x/p. Jlorapudmsi . 2
123-124 | CgoiicTBa Jorapu@moB 2
125-127 | JlecaTuuHble U HaTypajbHbIE IorapudMbl. POpMyITbI 3
nepexoza
128-129 | Jlorapudmuyeckas (yHKIHMs, €e CBOMCTBA U rpaduk 2
130-132 | Jlorapudmudeckne ypaBHEHHS 3
133-135 | JlorapudmMuyeckue HepaBEHCTBA 3
136 Ypok 060011eHNs U CCTeMaTU3alluy 3HaHU! 1
137 KonTponeHas padota Ne6 o Teme: «Jlorapudmmaeckas 1
byHKIHS
MHuororpannuku (14 yacos)
138 Amnanus k/p. [lonsitue MHOrorpanHuka. ['eomerpuyeckoe 1
TEJIO.
139 Teopema Ditnepa. 1
140 ITpusma. [IpoctpancrBennas teopema [Tudaropa. 1
141 ITupamupa. 1
142 IIpaBunbHasg nupamuaa. [lnomans noBepxXHOCTH 1




OUPaAMUJIBI.
143 YceuenHas nupamua. 1
144 Pemenue 3agay no reme «l Iupamuar. 1
145 CuMMeTpusi B IIPOCTPAHCTBE. 1
146 [TonsiTEe TPaBUILHOTO MHOTOTPAHHHUKA. 1
147 DJEMEHTBl CUMMETPHUM IPaBUJIbHBIX MHOI'OI'PAaHHUKOB. 1
148-149 | Pemenwue 3a1a4d o reMe « MHOTOTPaHHUKN. 2
150 KontponpHas pabora Ne 4 mo Teme « MHOTOrpaHHUKI. 1
151 3auét Ne3 1
Tpuronomerpuuyeckue popmyni (24 yaca)
152 Panuannas mepa yrna . 1
153-154 | TToBOpOT TOYKHM BOKPYT Havaja KOOPIUHAT. 2
155-156 | Onpenenenue cuHyca, KOCHHYCA M TAHTEHCA yIiia 2
157 3HaKM CHHYCa, KOCMHYCa U TaHT€HCa 1
158-159 | 3aBUCHMMOCTH M@Ky CHHYCOM, KOCHHYCOM U TAHT€HCOM 2
OJIHOTO U TOTO K€ yIja
160-162 | TpuroHoMeTpHUUYECKHE TOXKICCTBA. 3
163 CuHYyC, KOCHHYC W TAaHTCHC yTJIOB O 1 - O 1
164-166 | ®opmyInbl CI0KEHHUS. 3
167 Cunyc, KOCHHYC ¥ TAHT€HC JBOWHOTO yIJia. 1
168 CuHyC, KOCUHYC U TaHT'€HC IIOJOBUHHOI'O YIJIA. 1
169-170 | ®opmMybl IPUBEICHHUS. 2
171 CyMMa 1 pa3HOCTb CHHYCOB. 1
172 CyMmMa 1 pa3HOCTb KOCHHYCOB 1
173 IIpousBeneHrne CHHYCOB U KOCUHYCOB 1
174 Ypok 000011IeHNS U CUCTEMaTHU3aluK 3HAHUH. 1
175 KonrtponrsHas pabora Ne7 o teme: «Tpuronomerpuueckue | 1
bopMyITBD.
3aki04YuTeIbHOE MOBTOPEeHHe Kypca reomerpuu 10 kiacca (6 yacoB)
176 Amnanus k/p. [TapannenabHOCTh NPSIMBIX U TJIOCKOCTEH. 1
177 ITeprnieHIMKYISIPHOCTD NPSMBIX U IIIOCKOCTEN 1
178 [Tpusma. 1
179 ITupamupa. 1
180 [TpsiMOyTOTBHBIN MapasuIeNIeuIIe]. 1
181 ITocTpoenue cedeHui. 1
Tpuronomerpuueckue ypasHenus (21 yac)
182-184 | Anamnu3 kp. YpaBHeHHe COS X = a. 3
185-187 | VpaBHenue Sin X = a. 3
188-189 | VpaBHenwue tg X = a. 2
190-191 | TpuronomeTpuueckue ypaBHEHUs, CBOASIINECS K 2
anreOpanvecKuM.
192-193 | OnHOpoIHBIE YpaBHEHUSI. 2
194-195 | MeTobl 3aMEHBI HEM3BECTHOTO U PA3JIOKEHHS Ha 2
MHOXHTEJIIH.
196 MeTo]1 OlleHKH JICBOW W TIPaBOM JacTeit 1
TPUTOHOMETPHUYECKOTO YPaBHEHHUSI.
197-198 | CucteMbl TPUTOHOMETPUYECKUX YPaBHEHUI. 2
199-200 | TpuroHOMETpUYECKHE HEPABECHCTBA. 2
201 Ypok 060011eHNs U CHCTeMaTU3allii 3HaHUH. 1
202 KontponsHas paborta Ne 8 mo teme: 1
«TpUrOHOMETPHUYECKUE YPABHEHUS).

Hrorosoe nosropenue (3 yaca)

203 | Jlorapugmsi. |1 ‘




204 DopMyJIbl IPUBEACHHUS. 1

Cucrembl ypaBHeHUH. [lepeBOIHON SK3aMEH. 1

5. TpeGoBaHusi K yPOBHIO MOATOTOBKH y4alIMXCS

IIpenmeTHble pe3yabTaThl OCBOCHUS Kypca MaTEMATHKHU Ha YII1yOJI€HHOM YpPOBHE OPUEHTHPOBAHBI
MPEUMYIIECTBEHHO Ha TMOATOTOBKY K TMOCHIEAyIONeMy MpodecCuOHATbHOMY O00pa30BaHUIO, Pa3BUTHE
WHIUBUAYAIBHBIX CIHOCOOHOCTEH oOydaromuxcs myTéM Ooliee TIyOOKOro, 4eM ATO MpeaycMaTpUBAETCS
0a30BbIM KypCOM, OCBOEHHSI OCHOB HAayK, CHCTEMaTHYECKMX 3HAaHUN U CrOcoOOB JEHCTBUHM, MPHUCYIIUX
JaHHOMY Y4eOHOMY TIPEIMETY.

10 xaace

JJIeMeHThl TEOPHMH MHOKECTB U MAaTeMaTH4YeCKOM JOTHKHI

Yuawuiica nayuumcs:

—cB00OOJHO OHCpI/IpOBaTbl MOHSATUSIMH: MHOXECTBO, NyCTO€, KOHEYHOe U OeCKOHEYHOe
MHOECTBa, JJIEMEHT MHOXECTBa, IOJMHOXKECTBO, IMepecedyeHne, OObEIUHEHHUE U Pa3HOCTh
MHOJECTB;

— NPUMEHATHh YHUCJIOBBIE MHOKECTBA HAa KOOPAUHATHOW MPSIMOU: OTPE30K, HHTEPBAJ, MOJTYHHTEpPBAJ,
MPOMEXKYTOK C BBIKOJIOTOW TOUYKOM, rpaduueckoe MpeacTaBICHHNE MHOXECTB Ha KOOPIWHATHOU
IIOCKOCTH;

— [IPOBEPSATH NPUHAIEKHOCTD IJIEMEHTA MHOKECTBY;

— HaXOJIUTh MepeceueHre U 00bEeIMHEHNE MHOXXECTB, B TOM YHCJIE MPEJACTAaBICHHBIX Tpad@uUecKu Ha
YHUCJIOBOM NPSAMON U HA KOOPAMHATHOU MIOCKO CTH;

—3a7aBaTh MHOXECTBAa IEPEUYMCICHUEM W XapaKTEPUCTUYECKHUM CBOWCTBOM; OINEPUPOBATh
MOHATHUSIMMU: YTBEPXKACHHUE, OTPULAHUE YTBEPXKIACHHSA, HUCTUHHBIE W JOXKHBIE YTBEPKICHHUS,
NMpUYMHA, CJIEACTBUE, YAaCTHBIM Ciydail oO0IIero yTBEpXKIACHUS, KOHTPIPUMEDP; MPOBOIUTH
J0Ka3aTeabHble pacCcy X IEeHUs 11 000CHOBAHUS UCTUHHOCTHU yTBEPKACHUM.



Yuawuticsa nonyuum 603moocnocmes Hayuumvca.
—onepupogams nouamuem onpeoeneHus, OCHOBHbIMU GUOAMU ONpedesleHUll U meopem;
— NOHUMAMb CYMb KOCBEHHO20 00KA3AMelbCMmEd
—onepuposamsv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHOMCECMBA,
—NpUMEHAMb Memoo MAMmemMamuieckou UHOYKYuu 015 Npo8edeHUs pPaccCylCOeHUl U
dokazamenbCcme npu peuleHuu 3a0ay.
B noBcegHeBHOI KM3HU U NPHU U3YUYEHUH APYTUX NPeIMeTOB
Yuawuiica nayuumcs:
— HMCIOJb30BaTh YUCJIOBBIE MHOKECTBA HA KOOPAMHATHON NPAMOM U HAa KOOPAMHATHOMN IJIIOCKOCTH
IJ1s ONIMCAHUs pealibHbIX MPOLECCOB U ABJICHUI;
— IIPOBOJIUTH JIOKA3aTeNIbHbIE PACCYKIACHUS B CUTYalHsIX MOBCEJHEBHON )KM3HU, NP PELICHUH 33124
U3 IPYTUX IPeIMEeTOB.

Yuawutics nonyuum 603MO0HCHOCMb HAYYUMBCA.

—ucnonv308amo meopemuKo-MHONCECMBEHHBLU A3bIK u A3bIK JN02UKU 0114
ONUCAHUSL  peanlbHblX  npoyecco8 U  AGIeHUl, Npu  pewleHuu  3a0ay  Opyeux
YUYEeOHbIX NpeoMemos.

Yucaa U BbIpAKEHUS

Yuawuticsa nayuumcs:

— CBOOOJHO OMEPUPOBATH MOHITUIMU: HATYPaAIbHOE YHCIIO, MHOKECTBO HATypaJIbHBIX YUCEI, LIEJI0e
YHCJI0, MHOXKECTBO LIEJIBIX Yhcell, OOBIKHOBEHHAs! APOOb, JecATHYHAs APOOb, CMEIIAHHOE YHCIIO,
panroHaJIbHOE YUCIO0, MHOXECTBO PALlMOHAIBHBIX YHCEN, UPPALMOHAIBHOE YHCIIO, KOPEHb CTEIEHU
N, NEMCTBUTEIHHOE YHCIO, MHOXKECTBO JIEHCTBUTEIBHBIX YHCEI, TEOMETPHYECKAst HHTEPIPETALIHS
HaTypaJIbHBIX, LEJBIX, PAllHOHATbHBIX, I1EHCTBUTENIbHBIX YUCE;

—OHUMAaTh U OOBSACHATH PA3HUILy MEKAY MO3UIHMOHHON M HEMO3UIMOHHOW CHUCTEMaMH 3aIllHCH
quCel,

—TMEepPEeBOJAUTH YUCIIA U3 OJJHON CUCTEMBI 3aMUCH (CUCTEMBI CUUCIEHHS) B APYIYIO;

— JI0Ka3bIBaTh M HMCIOJb30BaTh MPU3HAKH JETUMOCTU, CYMMBI M MPOU3BEICHUS MPU BBHIMOIHEHUU
BBIUHCJICHUH W PEIICHUH 3a]1a4;

— BBIMIOJIHATH OKPYTJICHUE PAIlMOHANBHBIX U HPPALMOHATBHBIX YHCEN C 32 JaHHOU TOYHOCTHIO;

— CpaBHUBATH JEHCTBUTEIbHBIC YHCIIA PA3HBIMHU CIIOCO0AMU;

— yHopsiA0YMBaTh 4YHUCJA, 3alMCaHHbIE B BHJAE OOBIKHOBEHHON U JecsaTUYHOH Jpolu, dYucia,
3amicaHHbIe C MCIOJb30BaHUEM apU(METHUECKOTO KBAaIpaTHOTO KOpPHS, KOpHEW cTerneHu Ooibiie
BTOPO;

—muaxonuts HO/l u HOK pa3HbiMu cnoco6aMu U UCIOJIB30BaTh UX NMPHU PEILISHUH 3a1aY;

—BBIMIOJHATh BBIYUCICHHUA M TpeoOpa3oBaHUS BBIPpAXKEHUU, cOJepKalUX JIEeHCTBUTENbHbIC
9Hcia, B TOM YUCIIe KOPHU HAaTypaJIbHBIX CTEIICHEH;

— BBITIOJIHSTH CTaHJIapTHbBIC TOK]JIECTBEHHbIE npeoOpa3oBaHUs TPUTOHOMETPHUUYECKUX,
ToTapu(PMUIECKHUX, CTETICHHBIX, HPPAIIMOHATHHBIX BHIPAXKEHUH .

Yuawutics nonyuum 603modcHocms Hayuumvca.

— 80000HO ONepupo8amsd YUCLOBbLIMU MHOHNCECMBAMU NPU peuleHUU 3a0ay,

—NnOHUMamv NPUYUHBL U OCHOBHbBIE UOEU PACULUPEHUSA YUCTIOBBIX MHOHCECME,

—8a1a0emb OCHOBHBIMU NOHAMUAMU MEOPUU 0eNUMOCMU NPU peueHUU CMAHOAPMHbBIX 3a0ay;

—umemv 6a308vle NPeOCMABICHUA O MHOHCECMEE KOMNIEKCHBIX YUCEL;

— 80000HO 8bINONIHAMb moocoecmeentble npeobpazoeanus MPU2OHOMEMPUYUECKUX,
Jo2apughmMuyeckux, cmeneHHblxX 8blpadCeHull;

—enademv gopmynot ounoma Horomona,

—npuMeHAmb NpuU peuleHuu 3aoay meopemy o AuHeunom npeocmasienuu HOJ[, Kumaiickyto
meopemy 06 ocmamxkax, Manywo meopemy @epma;

— NpUMeHAMb NPU peuleHUU 3a0ay meopemuKo-4uciogvle GYHKYUU. 4Ucio u cymma oenumeinell,
dyukyuro Dunepa;

— NpUMeHAmb Npu peuleHuu 3a0ay yenHvlie OpoouU, MHO2OUNEHbl C 0elUCMEUMENbHbIMU U YelblMU
KO3 puyuenmamu,

—gnadems NOHAMUAMU: NPUBOOUMbBIE U HENPUBOOUMble MHO20UYNeHbl, NPUMEHAMb UX npu




peuwteHuu 3a0ay;

—npumenams npu pewenuu 3a0ay OCHOBHYIO meopemy ancebpvl, npocmetiuiue Q@YHKYUU
KOMNAEKCHOU nepemMenHou Kak ceomempuyeckue npeodpaszosaHnus.

B noBceaHeBHON KM3HU U NPU U3YYEHHUH APYTUX NpPeIMeTOB
Yuawuticsa nayuumcs:

— BBINOJHATh M OOBSICHATH pE3yJIbTaThl CpPAaBHEHUS PE3YJIbTAaTOB BBIUMCICHUNW TMPH pPEUICHUU
NPAaKTUYECKUX 3a7ad, B TOM YHUCJIE MPHUONMKEHHBIX BBIYUCICHUN, MCHOJB3YS pa3HbIE CIOCOOBI
CpaBHEHUI;

— 3aIUCHIBaTh, CPABHUBATH, OKPYIJISTh YHCIOBBIC IAHHBIC;

— HCIIOJIb30BaTh pealibHbIC BEIUUYUHBI B Pa3HbIX CUCTEMaX U3MEPEHUS;

—COCTaBJISATh M OLEHHMBATH pa3sHbBIMH CHOCOOAMH YHCIIOBBIE BBIPAKECHHUS NPU  PEIICHUH
MPAaKTUYECKUX 3a/1a4 U 3aJ1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB.

YpaBHeHUsl U HePABEHCTBA

Yuawuiica nayuumcs:

—CcBOOO/IHO ONEPUPOBATH MOHATUSMHU: YpaBHEHHE;, HEPABCHCTBO, pPABHOCHUJIbHBIC YPAaBHEHHUS W
HEPABEHCTBA; YPABHEHMUE, ABIISIONIEECS CIEICTBUEM JIPyroro YPaBHEHUS; YPABHEHHUS, PABHOCHIIbHBIE
Ha MHOXXECTBE; PaBHOCHJIbHBIE TPE0Opa30BaHUs YPAaBHEHUH;

— pemaTh pa3Hbie BUJbl YPAaBHEHUN U HEPABEHCTB M UX CHUCTEM, B TOM YHCJIe HEKOTOPbIE YpaBHEHUS
TpeTbel 1 4eTBEPTOI cTeneHel, IpoOHO-pallMOHaIbHbIE U HPPALIMOHAJIbHBIE;

—OBJaJeTh OCHOBHBIMHU THUMAMH [OKa3aTeIbHBIX, JOTapUPMHUUYECKUX, HUPPAIUOHATIbHBIX,
CTETIEHHBIX YPAaBHEHUH M HEPABEHCTB U CTAHAAPTHBIMH METOJIAMHU UX PEHICHUN UM MPUMEHSTh UX
MpYU pelIeHUHU 3aa4;

— IPUMEHATh TeopeMy be3y K peleHuo ypaBHEHU;

— NPUMEHATH TeopeMy BueTa 11 perieHus HeKOTOPBIX YpaBHEHUN CTETIEHU BBIIIE BTOPOA;

— IMOHUMAaTh CMBICII TEOPEM O PABHOCHIIBHBIX W HEPABHOCHIBHBIX MPEOOpa30BaHHUSAX ypaBHEHHH U
yMETh UX J0Ka3bIBaTh;

— BJIAJICTh METOJAMU PEIICHHUS YpPaBHEHHI, HEPAaBEHCTB M HMX CHUCTEM, YMETh BBIOMpPATh METO]
pemeHuss U OOOCHOBBIBATH CBOHM BBIOOp; HCMOJB30BaTh METOJ HWHTEPBAJIOB ISl pEHICHUS
HEpPAaBEHCTB, B TOM 4YHCIE APOOHO-PAIMOHANBHBIX W BKJIIOYAIOIIHUX B Ce0S UppalMOHAIbHBIC
BBIPKECHUS;

—pemaTh anrebpanyeckue ypaBHEHHsS W HEPaBEHCTBA W UX CHCTEMBI C MapaMeTpamu
anreOpavuyeckuM M rpadHUUecKUM METOJaMH; BJIaJAEeTh pa3HbBIMU METOJaMHU J0Ka3aTelbCTBA
HEPABEHCTB; PeIIaTh YPAaBHEHHUS B LIEJIBIX YUCIIAX;

—n300pakaTh Ha IUIOCKOCTM MHOXECTBA, 3a/laBaéMble ypaBHEHHUSMM, HEPAaBEHCTBAMHU M HUX
CUCTEMaMHU;

— CcBOOOJIHO HCIOJB30BaTh TOXAECTBEHHBbIE NMPeoOpa3oBaHMUS IMpPH PEIIEHUH YPAaBHEHUW U CUCTEM
YpaBHEHUH.

Yuawuiics nonyuum 803MOHCHOCMb HAYUUMBCA!

—80000HO onpedensimb MUn U eblOUPAMb MEMoO peuleHus NOKA3amelbHblX U 102apupmMuyeckKux
VpPasHeHUuli U HepageHcme, UPPAYUOHANbHBLIX YPAGHEHUl U HepageHCms, MpPUSoOHOMempuieckux
VPABHEeHUU U Hepa8eHCma, UX CUCmeM;

—80000HO pewams cucmemvl TUHEUHbIX YPAGHEHU,

—peuwams OCHOBHbLE MUNBl YDABHEHUU U HEPABEHCME C Napamempamil;

— npumMeHams npu peuwleHuu 3a0ay Hepasencmea Kowu - bBynaxosckoeo, bepuynnu.

B noBceaHeBHOIi *KM3HU U NPHU U3YUYEHUH JPYTUX NPeIMETOB
Yuawuticsa nayuumcs:

— COCTaBJSITh W peIaTh YpPaBHEHHS, HEPaBEHCTBA, MX CHUCTEMBI MPHU PEHICHHWH 33Jad H3 JPYTUX
y4eOHBIX PEIMETOB;

— BBITIOJTHATh  OIIEHKY TPABAONOAOOUS pPE3yIbTATOB, IOJYYaeMBIX TIPH pEHICHUH Pa3IHuIHBIX
ypaBHEHUH, HEPABEHCTB U UX CUCTEM, IIPU PEIICHUH 3a/1a4 U3 APYTUX yuyeOHBIX MPEIMETOB;

— COCTaBISITh W pellaTh YPaBHEHHS W HEPABEHCTBA C MapaMeTpaMH NPH PEIICHUHW 3aaad U3 JPYTUx
y4eOHBIX MPEIMETOB;

— COCTaBJISITh YpaBHEHHE, HEPABCHCTBO WJIM WX CHCTEMY, ONHUCHIBAIOIINE PEAJbHYIO CUTYalHIO WU
MPUKJIAIHYIO 3a]1auy, HHTEPIPETUPOBATh MOTYyYEHHBIE PE3yJIbTaThl;




— HMCIOJIb30BaTh IPOrpaMMHBIE CPEICTBA IIPU PELIEHNUN OTAEIIbHBIX KJIACCOB YPaBHEHUM U HEPABEHCTB.
DOyHKIHH
Yuawuiicsa nayuumes:

— BJIaJIETh MOHATUSAMHU: 3aBUCHUMOCTb BEJIMYUH, (QPYHKLIMs, apryMEeHT M 3HauyeHue (PyHKUUHU, 001acTh
OTpeNeNIeHUsT U MHOKECTBO 3HAUCHUH (PYHKUUHU, TrpaduK 3aBUCUMOCTH, rpaduk (YyHKIHH, HYIU
(GyHKLIMM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3PAaCTAaHUE HA YHCIOBOM NPOMEXYTKE, yObIBaHUE Ha
YUCIOBOM IPOMEXKYTKE, HauOoJjbllee ¥ HauMEHbIIee 3HAYCHUS (YHKIUUM HA YHCIOBOM
IIPOMEKYTKE; YMETh IPUMEHATh 3TH NOHATHS NIPU PELICHUH 3a/aY;

—BJIAJIETh TOHATHEM: CTEMEHHas (QYHKUHS; CTPOUTH €€ rpaduk U yMeTh NPUMEHITh CBOHCTBa
CTENEHHOW (YHKIUMU NP PEUICHUU 3a]a4;

—BJaJeTh MOHSATHSIMH: TOKa3zaTelbHas (YHKIHUSA, SKCIIOHEHTa; CTPOUTHh uUx rpadpuxkum U ymeTs
IPUMEHSATh CBOMCTBA MMOKa3aTeJbHON (YHKIUM U PEIICHUH 3a]a4;

—BJAJETh MOHATHUEM: Jorapudmuueckas (QyHKOHUS; CTPOUTH €€ Trpaduk M yMeThb NPUMEHSTH
cBolcTBa JorapupMuueckoil GyHKIMU IPpHU PEIICHUH 3a]ay;

— BJIQJICTh MOHATHEM: 00paTHas GYHKIUS; IPUMEHATH 3TO NOHATHE NIPU PEUICHUHU 3a]1a4;

— IPUMEHSATH MPU PEIICHUH 3a/1a4 cBOMCTBA QYHKIUN: YETHOCTh, OTPAaHUYEHHOCTD;

— NPUMEHSTH NIPH PEUICHUH 3a1a4 MpeoOpa3oBanus rpaGukoB QyHKIHI;

—BJIaIETh TOHSTUSAMH: YHUCIOBBIE I10CJIEI0BAaTEIbHOCTH, apudmeTHueckass U TIeoMeTpudecKas
IIPOTPECCUH;

— NPUMEHATh IpU pELIeHUU 3ajlad CBOWCTBA U INPHU3HAKM apuPMETUYECKOH U IeoMeTpHYEeCKOM
IIPOTPECCUH.

Yuawuiics nonyuum 603MO0ACHOCIb HAYYUMBCA!

—81a0emb NOHAMUEM. ACUMNMOMA,; YMemsb €20 NPUMEHAMb NPU peueHuu 3a0a.

B noBceaqHeBHOI JKM3HHM U NIPH U3YYEHHUHU IPYTrUX YU4eOHBIX IpeIMeTOB
Yuawuiics nayuumces:

— omnpeaensaTh no rpadgukamM M UCIOJIb30BaTh JJIsSl PELICHUS NPUKIAJAHBIX 3aJa4 CBOMCTBA peajbHBIX
MPOLIECCOB U 3aBUCUMOCTEN (HauOoibplIMe U HAUMEHbIINE 3HAYEHUS, IPOMEXKYTKHU BO3pACTAHUS U
yOBIBaHUS, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, aCUMITOTHI, U T. II.), UHTEPNPETUPOBATh CBONCTBA B
KOHTEKCTE KOHKPETHOMN NMPAKTUYECKOW CUTYAIUHU .

TexcroBbIe 32124

Yuawuiica nayuumcs:

— pelaTh pa3Hble 3a/a4y OBBIIIEHHON TPYAHOCTH,;

— aHaJM3UpPOBATh YCIOBME 3aJa4u, BHIOUPATh ONTUMAJIbHBIM METOJ pelIeHUs 3ajaul, paccMaTpuBas
pa3InyHbIE METOBI;

— CTPOUTH MOJIEJIb PELIEHHUs 3aJJa4, IPOBOAUTH JOKa3aTeIbHbIE PACCYKICHUS IIPU PELICHUH 3a/1a4H;

—aHaJIM3UPOBaTh M HUHTEPIPETUPOBATH IOJYYEHHBIE PEHIEHHS B KOHTEKCTE YCIOBHUS 3aladH,
BBIOUpATh pEeIEHUS, HE MPOTHUBOpEYAIINe KOHTEKCTY;

— epEeBOAUTD MPU PEIIeHUHU 3a7aul UHPOPMALMIO U3 OAHON (OpPMBI 3alIUCH B JPYTYI0, HCTIOIb3Ys
pU HEOOXOJUMOCTHU CXEMBI, TaOIHLBI, TpadUKU, AUATPAMMBI.

B nmoBceHeBHOM KM3HHU U NIPU U3YYEHHH APYTUX NPeIMeTOB
Yuawuiica nayuumcs:
— pelmaTh IpakTUYECKUE 3a/la4 U 3aa4d U3 APYTUX IPEIMETOB.
I'eomerpus
Yuawuiics nayuumes:

— BJIaJIeTh TEOMETPUYECKHUMH TMOHATHSAMH TIpU peHIeHUH 3aJa4 W TMPOBEACHUM MaTeMaTHYeCKUX
pacCyKJIeHUH;

— CaMOCTOATEIbHO (OPMYIHUPOBATh ONPEENIEHUsI T€OMETPUUYECKUX (UTYp, BBIIBUTaTh TUIIOTE3bI O HOBBIX
CBOMCTBaxX M MpHU3HAKaX F€OMETPUYECKUX (PUTyp U 0OOCHOBHIBAThH MIJIM ONPOBEPraTh MX, 0000IATH UIIH
KOHKpPETH3UPOBaTh pe3yjbTaThl Ha HOBBIX Kiaccax (Uryp, MPOBOAUTH B HECIOXKHBIX CIIydasix
KJaccu(ukanuio GUryp Mo pa3IuuHbIM OCHOBAHUSM;

—HCCNeoBaTh  YEPTeXH, M3BIEKaTh, HWHTEPIPETUPOBaTh M  MpeoOpa3oBbIBaTh  HHPOPMAIHIO,
IIPEICTABICHHYIO HA YEPTEkKaX;

— peuarh 3a7a4u reOMETPUUECKOI0 COAECpKaHMs, B TOM YHUCJIE B CUTyallUsIX, KOI/Ia allTOPUTM PELICHUS He
ClIeAyeT $BHO W3 YCIOBMs, BBINOJHATH HEOOXOAMMBIE MJIsi pELIEHHs 3aJaud JIONOJIHUTEIbHbIE




MTOCTPOCHHUS, UCCIICIOBATh BO3MOXXHOCTh IPUMEHEHUSI TEOpEM B (POPMYIT JJIsl pelIeHHs 3a/1a4;

— (opMynUpPOBATh U T0KA3bIBATh T€OMETPUUYECKUE YTBEPIKICHUS;

— BJIQJICTh MOHATUSAMHU CTEPEOMETPHUU: TIPU3Ma, TapAJUICTICTUIIEe, TUpaMUIa, TETPAdIP;

— ¢opMynUpPOBaTh AKCHOMBI CTEPEOMETPUU U CIEACTBUSIX U3 HUX U YMETh MPUMEHSITh UX MPHU PEIICHUU
3ajauy;

— CTPOUTH CEYEHHUS MHOTOTPAHHHKOB C HCIOJIb30BAaHUEM DPA3IUYHBIX METOJIOB, B TOM YHKCJIE M METOoJa
CIJIEJIOB;

— BJIaJICTh MOHITHEM O CKPEUIMBAIOUINXCS MPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh YrOJl U PACCTOSHUE
MEXy HUMH,

— MPUMEHSATH TEOPEMBI O MaPaAJUIETLHOCTH MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE MPU PELICHUH 33/1a4;

— MPUMEHSTH NapauIeIbHOE TPOSKTUPOBAHUE TSI U300paXEeHUS PUTYD;

— MNPUMEHSTH NEPIIEHIUKYIIPHOCTH IPSIMOM U IJIOCKOCTU IIPU PEILICHUU 3a]a4;

— BJIQJICTh MOHSATUSMH OPTOTOHAIILHOE MPOCKTHPOBAHKE, HAKIOHHBIC M UX MPOCKIMH, YMETh MPUMEHSITH
TEOpEMY O TpexX MEepHeHAUKYISIpax MNPy PelIeHUH 3a/1ay;

— BJIQJICTh TOHATHSIMH DPACCTOSIHHE MEXIy (UTYpamMH B MPOCTPAHCTBE, OOMIMIA TEPIECHANKYISAP ABYX
CKPEIIMBAIOIINXCS MPSMBIX U YMETh IPUMEHATDH UX MPU PELICHUH 33]1aY;

— BJIAJICTh TIOHATHEM YTOJI MEKTY MPSMOU U TUIOCKOCTBIO 1 YMETh MPUMEHSTh €T0 IMPU PEIICHUH 3a/1a4;

— BJIaJICTh MOHATUSAMHU JABYTPAHHBIM YroJ, Yrol MEXIy IIOCKOCTSMH, MEPIEHAUKYIISPHBIE MIOCKOCTH U
YMETh MPUMEHSTH UX MIPH PEIICHUH 3a7a4;

— BJIaJIETh MOHATUSAMU MPU3Ma, Hapajlieenure]] i MPUMEHITh CBONCTBA Mapalljiesienueaa Mpu peleHun
3ajauy;

— BJIaJIETh MOHATHUEM MPSAMOYTOIBHBIN MapalljieNienune ] U IPUMEHSTh €ro IPU PEelIeHUH 3a1a4;

— BJIAJICTh MMOHATUAMH MTUPAMHUJIA, BUIBI ITHPAMUJ, JIEMEHTHI MPABUIHLHOW MUPAMUIBI H YMETh PUMEHSITH
WX NP PELICHUH 33]1aY;

— ¢opMyUpOBaTH TEOpEMY Diiiepa, BIaJAeTh MOHITHEM ITPABUIBHBIX MHOTOTPAaHHUKOB,;

— BJIaJIETh MOHATUEM IUIOMIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh MPHUMEHSTHh €ro NpU PEelIeHUH
3ajauy;

— BJIJIETh MOHATUSAMU 00BEM, 00bEMBI MHOTOTPaHHUKOB U IPUMEHSATh UX MPH PEIICHUH 3a]1a4.

Yuawutics nonyuut 603modrcHocms Hayyumvcsi:

—gr1ademv NOHAMUEM 2eoMempuyecKue Mecma moyeKk 8 NPOCmpaHcmee U ymemv NPUMeHAmb ux Ol
pewtenus 3a0auy;

— NpUMeHAmb 0/ peulenus 3a0ad C8OLCMEa NJIOCKUX U 08Y2PAHHBIX Y2l08, MPeXePanHOo20 yaid, meopembl
KOCUHYCO8 U CUHYCO8 OJisl MPexX2panHo2o yeud;

— gnademyv NoHAmMuUeM NepneHOUKYJIAPHOe ceueHue NPUMbl U YMemb NPUMEHIMb €20 NPU peuleHuu 3a0a4;

— 81a0emv noHAmuem 0 080UCMEEHHOCMU NPABUTLHBIX MHO202PAHHUKOG,

— g1ademv NOHAMUAMU YEHMPATbHOE U NAPAJLIeIbHOe NPOEeKMUPOBAHUE U NPUMEHAMb UX NPU NOCMPOEHUU
ceueHUti MHO202PAHHUKO8 MemoOOM NPOEKYUl,

—gnademv NOHAMUAMU O pA36epMKe MHO202PAHHUKA U Kpamuauuiem nNymu HA HOB8ePXHOCU
MHO202PAHHUKA,

— 61a0emb NOHAMUAMU O MPEXSPAHHOM U MHO202PAHHOM Y2ie U NPUMEHAMb C8OUCMBA NIOCKUX Y2108
MHO202PAHHO20 Y2lld NpU peuleHul 3a0ay;

— yMemb peuiams 3a0a4u Ha NI0CKOCMU Memooamu cmepeomempul;

— ymMemb npumeHsms Gopmynvl 06vemMo8 npu peueHuy 3a0ay.

B noBceiHeBHO¥ KU3HM U NIPH U3YYEHUH APYTUX NMPeIMETOB
Yuawuiica nayuumcs:

— COCTaBJISITh C UCTIOJIB30BAaHHUEM CBOMCTB T€OMETPUYECKUX (PUTYyp MaTeMaTUUECKHE MOJEIHU IS PEeIIeHuUs
3a/1a4 MPAaKTHUECKOTO XapaKTepa W 3a7ad U3 CMEKHBIX TUCIUILIINH, UCCIIEI0BATh MOJTYICHHBIC MOJIETH U
UHTEPIPETHPOBATH PE3yIbTar.

HcTopusi © MeTOAbI MATEMATHKHI

Yuawutica nayuumcs:

— UMEeTh NPEACTABICHHUE O BKJIaJI€ BBIIAIONINXCSI MAaTEMAaTHUKOB B Pa3BUTHE HAYKH,

— MOHHUMATh POJIb MaTEMAaTHUKH B pa3BUTUH Poccum;

— HWCMOJb30BaTh OCHOBHBIE METOJBI JOKAa3aTelbCTBA, MPOBOAUTH J0KA3aTeIhCTBO M BBHIMOJHATH
OTIPOBEPIKEHUE;




— NPUMEHSATh OCHOBHBIC METOJbI PEHICHHS MaTeMaTHYECKUX 3a/Ja4; Ha OCHOBE MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEN B MpPUPOJE XapaKTEepHU30BaTh KPacoTy M COBEPLICHCTBO OKPYKAIOLIET0 MUpa H
IIPOU3BEIECHUIN UCKYCCTBA;

— OPUMEHATh MPOCTEHINEe MPOTPAMMHBIE CPEACTBAa U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IpU pEUICHUH MAaTeMaTUYECKUX 3a/]ay;

—TMO0JIb30BaThCAd MNPUKIAAHBIMU MpPOTrpaMMaMH M MPOTPaMMaMU CHMBOJIBHBIX BBIYHCICHUN IS
HCCIIEJOBAaHUSI MAaTEMAaTHUYECKUX OOBEKTOB.

Yuawuiics nonyuum 603m0xicHOCMb HAYUUMBCA

— npuMeHAmMb  mMamemamuuyeckue  3HAHUSA K  UCCAE008AHUIO  OKPYICAOUE20  Mupa

(MoOenuposanue puzuieckux npoyeccos, 3a0adu IKOHOMUKU).

11 kaace

DYHKUNH

Yuawuiica nayuumcs:

— BJIaJIETh MOHATUSMHU: 3aBHCHUMOCTb BEJIMYWH, (QYHKIMS, apTyMEHT M 3HauyeHUe (PyHKIUHU, 001acTh
ompeAeseHUs] U MHOXXECTBO 3HA4YeHUU (YHKUUH, TpaQuK 3aBUCUMOCTH, Tpaduk (QYHKIUU, HYIH
GbyHKIHH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, BO3PACTAaHHE HA YHCIOBOM IPOMEXKYTKE, yObIBaHWE Ha
YUCIIOBOM TMPOMEXYTKe, HauOonbllee M HaWMMEHblIIee 3HAYeHHs (QYHKIMU Ha YHUCIOBOM
MPOMEXKYTKE, epuoandeckas GpyHkus, nepuon, y€tHas u Hed€THasd QYHKUHMH; YMETh NPUMEHSTH
3TH MOHATHUS NPU PEIICHUU 3a]a4;

— BJIQJICTh MOHSATHEM: TPUTOHOMETpUYECKHE (PYHKIIMH; CTPOUTh MX rpadWKu M yMETh NMPHUMEHSITH
CBOMCTBA TPUTOHOMETPUYECKUX GYHKLIHHN NMPHU PEUICHUH 3a7aY;

— BJIQJICTh MOHATHEM: 00paTHas GYHKIUS; IPUMEHATH 3TO NOHATHE NIPU PEUICHUH 3a]1a4;

— NPUMEHSATH IPU PEIICHUH 3aJ1a4 CBOWCTBA QYHKLHI: YETHOCTh, IEPUOIUYHOCTh, OTPAHUYECHHOCTb;

— MPUMEHSTH IIPH PEUIeHUH 3a7a4 peoOpa3oBaHus rpapuKoB GyHKIUNA.

Yuawuiics nonyuum 603mM0iHCHOCMb HAYUUMBCA

—gnademv NOHAMUEM. ACUMNIMOMA, YMemb e20 NPUMEHAMb NPU peuleHuu 3a0ad,

— NpUMeHAMb Memoobl peuleHuss npocmenuux Ou@gdepeHyualbHvlx YypasHeHHUll nepeo2o U 8Mmopo2o
NnOpsAOKO8.

B noBceqHEeBHOM KM3HHM M NIPH U3YYECHHUH APYIHX Yy4eOHBIX peIMeTOB
Yuawuiica nayuumcs:

— OompeAenaTh Mmoo rpagukaM U UCIOJIb30BATh JJIS PEUICHUs MPUKIAAHBIX 32124 CBOWCTBA pEalbHBIX
MPOLIECCOB U 3aBUCUMOCTEN (HamOoibplline U HAUMEHBIINE 3HAUYEHUsI, TPOMEXKYTKH BO3pacTaHus U
yObIBaHUS, NMPOMEXKYTKH 3HAKONOCTOSHCTBA, ACUMITOTHI, TOYKM meperuda, mepuon u T. I.),
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKONW CUTYAINH;

—omnpeneyasaTh Mo rpaduKkaM MOpocTelIIne XapaKTepPUCTUKU MEpPUOJHUYECKHX MPOILECCOB B
OMoJIOTUH, YKOHOMHUKE, MY3bIKE, PAJIMOCBA3H U T. M. (AMIUIUTY1a, IEPUOI U T. 11.).

DJeMEHThl MATEMaTHYECKOr0 aHAJIN3A

Yuawuiica nayuumcs:

— BJIaJIETh NOHSATHEM: OECKOHEYHO yObIBarollasi reoMeTpudeckas Iporpeccus U yMeTb NMPUMEHSTh
€ro Nnpu pelieHuu 3aaay;

— NPUMEHSATH U1 PEUIEHUS 3a/1a4 TEOPUIO NPEJIENIOB;

— BJaJETh MOHATUIMU: OECKOHEYHO OOJIbIINE YHCIOBBIE MOCIEI0BATEIBHOCTH U OECKOHEYHO MaJjble
YUCJIOBbIE MOCJIEI0BAaTENbHOCTH; YMETh CPaBHUBATh OCCKOHEYHO OOJbIINEe U OECKOHEYHO MaJjble
MOCJIeI0BATEIbHOCTH.

— BJAJETh MOHATUSIMU: IPOU3BOIHAS PYHKIIUU B TOUKE, MPOU3BOAHAS (YHKIUU;

— BBIYUCIISITh MPOU3BOJIHBIE AIEMEHTAPHBIX QYHKIUN U UX KOMOUHALMI;

—Hccie10BaTh GYHKIIMK HAa MOHOTOHHOCTD U 9KCTPEMYMBI;

—CTpPOUTH I'papuKu U MPUMEHATHh UX K PEHICHHIO 3a/1a4, B TOM YHUCJIE C MapaMeTpoM;

—BJaJeTh MOHATHUEM: KacaTeldbHas K rpaduky (QYHKIHH; YMETh HNPUMEHSITH €ro MpU pEIIeHUU
3ajad4;

— BJIAJIETh NMOHATHSAMHU: NEPBOOOpa3Hasi, OMpeAeIEHHBIN MHTErpai; NpUMEHATh Teopemy HproToHa—
JleiibHuIa U e€ ciaencTBUs Ui pelieHus 3a1ad.

Yuawuiica nonyuum 603modcHocmos HAyuUmvCa.




—CB80000HO 61A0eMb CMAHOAPMHBLIM ANNAPAMOM MAMEMAMUYECKO20 AHANU3A O BblYUCTEHUS
nPOU3B0OHBLX dyuxyuu 00HOU nepemeHHoOU, Cc80000HO npumMeHamo annapam
MamemMamuyecko2o anaiu3a 01s UCCiled08aHUusl PYHKYU U NOCMpoeHus 2paghuros, 8 mom yucie
UCCIe008aHUsL HA BbLINYKIOCb,

—onepupoeams NOHAMUEM Nep800OPA3HOU 0Nl peuweHus 3a0ay, 081a0emb OCHOBHbIMU C8E0eHUIMU
00 unmeepane Hotomona—/Jletibnuya u eco npocmeuux npumeHeHusx;

—onepupogams 6 CMaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU GbICULUX NO PAOKOS,

— yMemb NPUMEHAMb NPU PeuleHUlY 3a0ay C80UCMBA HENPeEPbIBHbIX QYHK YU,

—yMemb NpuMeHAmMb NPU peuleHuu 3a0ad meopemvl Beillepwmpacca;, ymemb B6bINOIHAMb
NPUOIUICEHHBLE  GbIYUCIEHUS (MemOoObl peuienuss YPA6HEeHUll, BblYUCIeHUs ONPedeléHHO20
unmeepana);

— yMemb NPUMEHAMb NPULONHCEHUE NPOUZBOOHOU U ONPEdeléHHO20 UHMe2pald K PeueHuo 3a0ay
ecmecmeo3sHaHusl;

—81a0ems NOHAMUAMU: 6MOPAS NPOU3BOOHAS, BLINYKIOCMb 2paduka @YyHKyuu, ymems
uccnedosamv QYHKYuo Ha 8bINYKIOCMDb.

B noBcexHeBHOI JKM3HU H PH U3YYEeHHUH APYTUX YUYeOHBIX MPEIMETOB
Vuawuiica nayuumces:

— pemiath TPHUKJIQJHBIC 33aJladyd U3 OWOJOTHUHU, (PU3UKH, XUMHH, SKOHOMUKH U APYTHX IPEIMETOB,
CBSI3aHHBIC C WCCICJOBAHMEM XAapaKTEPUCTHK IMPOIECCOB, HWHTEPIPETHPOBATH IOJTyUYCHHBIC
pE3yIbTATHI.

KoM0HHATOPHKA, BEPOSITHOCTh M CTATHCTHKA, JIOTUKA U Teopusi rpadgoB

Vuawuiics nayuumes:

— OMEepUPOBATHh OCHOBHBIMH OTHCATEIBHBIMU XapaKTEPUCTUKAMH YHCIOBOTO HabOpa; MOHATHSIMU:
reHepalibHasi COBOKYIHOCTh M BBIOOpKA; ONEPUPOBATH IMOHSATUSIMH: YacTOTa M BEPOSTHOCTH
COOBITUS, CyMMa M MPOU3BEICHUE BEPOSTHOCTEH; BEIYUCIATh BEPOATHOCTH COOBITUN HAa OCHOBE
noJjicuéra 4rciia uCX0JI0B;

— BJIJICTh OCHOBHBIMU MOHATUSIMU KOMOUHATOPUKH U YMETh IPUMCHSATH UX IPU PCIICHUU 33J1aY;

—HUMeTh IpeJicTaBleHue 00 OCHOBAX TEOPHUHU BEPOSITHOCTEH; UMETh MPEJCTABICHUE O JUCKPETHBIX H
HETPEPBHIBHBIX CIIyYalHBIX BEIMYMHAX U PACTIPEICIICHUSIX, O HE3aBUCHUMOCTH CIyYalHBIX BEJIUYHH;
UMETh MPEJCTaBICHUE 0 MATEMAaTUYECKOM OXKHJIAHUU U AUCIEPCUU CIIy4alHBIX BEIUUUH;

— MMETh IIPEJICTABICHUE O COBMECTHBIX PACIIPEACIICHUSIX CIYIAHBIX BEITUYUH;

— MOHUMATh CyTh 3aKOHA OOJBIINX YUCET U BBIOOPOUYHOTO0 METOAA U3MEPEHUS BEPOSITHOCTEH;

— MMETh MPEJICTABICHUE O HOPMAIILHOM paclpeeICHUH U MPUMEPaxX HOP MAITBHO pacipeaeaéHHBIX
CIIy4ailHbIX BEJIUYUH;

— WMETh MPEJICTABICHUE O KOPPEISIIIUH CITyJIailHBIX BETUYHH.

Vuawuiics nonyuum 603MOMCHOCIb HAYYUMBCSL:

— umemv npedcmasieHue 0 YeHmpaibHoU NpedeibHol meopeme,

— umemsb npedcmasienue 0 blOOPOUHOM KOIPPuyuenme Koppersyuu u 1uHEUHoU pecpeccuu;

—uMemsv npeocmasieHue o0 CMAMUCMUYecKux 2unome3ax u npoeepke CMamucmuyeckou
eunomesvl, 0 CMAMUCUKE KpUumepus u e€ yposHe 3HaA YUMOCMU;

—umems npedcmasierue 0 C8A3U IMAUPUYECKUX U MeopemudecKux pacnpeoeienui;

— umems npedcmasgienue 0 KOOUpOBAHUU, OBOUUHOU 3aNUCU, OBOULHOM depege;

—81a0emb OCHOBHLIMU NOHAMUAMU meopuu epaghos (epagh, sepuiuna, pebpo, cmenensb 6epuiuHbl,
nymos 6 epaghe) u ymems NpUMeHAMb UX NPU peueHUU 3a0ay;

—umembv npedcmasienue 0 0epesvix u ymemsb NPUMEHAMb e20 Npu peueHuu 3a0ad,

—61a0emb NOHAMUEM: CEA3ZHOCMb, YMemb NPUMEHAMb KOMNOHEHMbl C8A3ZHOCMU NPU peuleHuUU
3a0au;

—yMemb ocyuecmeasime nymu no péopam, o6xo0vl pébep u eepuiun 2pada;

—umemdv npedcmasierue 06 Jineposom u lamuibmoHosomM nymu, umems npedCcmagieHue o
MPYOHOCMU 3a0a4U HAxoxcoeHus I amurbmonoea nymu,

—e6nademb NOHAMUAMU: KOHEUHble CYEMHble MHOJNCeCmed, CUémHble MHONCeCmed, YyMemb
NPpUMEHAMb UX NPU peueHUlU 3a0ay;

—yMemb NPUMEHAMb MeMmoO MAmMeMamuieckol UHOYKYUu,

—yMemb NpuMeHAMb NPUHYUn Jupuxie npu peuwreHuu 3a0ay.




B noBcenHeBHOM KM3HM ¥ NPU U3YYEeHHUH IPYTUX NPeIMeTOB
Yuawuiica nayuumcs:

— BBIYUCIISTH UM OIEHUBATH BEPOATHOCTHU COOBITUN B peabHOU KU3HMU;

— BBIOMpPATh METO/IbI MOAXOISIIET0 MPeACTaBICHUS U 00pabOTKU JaHHBIX.

TexkcTOBBIE 3a1a4U

Yuawuiica nayuumcs:

— pelmarh pa3Hble 3a/1a4u MOBBIIIEHHOW TPYJHOCTH;

— aHaJNMU3UPOBATh YCIOBHE 33/Ja4H, BHIOUPATH ONTUMAJbHBIM METOJ pelleHus 3ajauu, paccMaTpuBas
pa3IMYHbIE METOIbI;

— CTPOUTH MOJIEJIb pEUICHHUs 3a]Ja4, IPOBOJAUTH JOKa3aTeIbHbIE PACCYKICHUS MPU PELICHUU 3a/1a4H;

— pemath 3anadu, TpebOyromue mepedopa BapHAHTOB, MPOBEPKH YCIOBHM, BHIOOpAa ONTHMAIHHOTO
pe3yinbrara;

—aHaAJNU3UPOBATh W HUHTEPHPETUPOBATH MOJYYECHHBIE PEIICHUS B KOHTEKCTE YCJIOBHUS 3ajaud,
BBIOUpATh pEeHICHUS, HE MPOTHUBOpPEYAIINE KOHTEKCTY;

— MEepeBOAUTH MPU PEUICHUU 33Ja9U UHPOPMAIUIO U3 OJHOU (POPMBI 3aKCH B IPYTYIO, UCTIOIB3YS
npu HEOOXOJUMOCTU CXEMBI, TaOIHIbI, TpadUKU, AUATPAMMBI.

B noBceaHeBHOM KU3HM ¥ NIPU U3YYEHHUH IPYTUX NPeIMeTOB
Yuawuiics nayyumcs:
— pemaTh NPaKTUYECKUE 3aa4 U 3aJ]a4u U3 APYTUX IPEIMETOB.
I'eomerpus
Yuawuticsa nayuumcs:

—BJIaJIeTh TEOMETPUYECKHUMH TMOHATHUSAMH TMPU pEHICHWH 3aJa4 W TPOBEACHUM MaTEeMAaTHYECKUX
pacCy X IEHHUI;

— CaMOCTOATEIbHO (OPMYIUPOBATH OMPEACTICHUSI TEOMETPHUUECKUX (PUTYp, BBIIBUTATh THIOTE3bI O HOBBIX
CBOMCTBAxX W MPU3HAKAX IEOMETPUICCKUX (UTYp U 0OOCHOBBIBAThH HIIM ONPOBEPraTh WX, 0000IIATh WIIN
KOHKpPETH3UPOBaTh pe3yjbTaThl Ha HOBBIX Kiaccax (Uryp, MPOBOAUTH B HECIOXKHBIX CIIydasix
KJIacCU(PUKALNIO (PUTYp TIO Pa3TMIHBIM OCHOBAHHUSIM;

—HCCNeNOBaTh  YEPTEeXKH, BKJIOYAass KOMOWHAaUMM  (QUTYyp, H3BIEKaTh, HWHTEPIPETHUPOBATH U
npeoOpa3oBbIBaTh MHPOPMAIINIO, TIPEICTABIICHHYIO Ha YePTEkKaX;

— pelarth 3aJa4l TeOMETPUUYECKOTO COJIEP)KaHMsl, B TOM YHCIIE B CUTYyalUsX, KOTAa aITOPUTM PEIICHUS He
CleyeT SIBHO W3 YCIOBHUA, BBINOJHATH HEOOXOAUMBIC Jis pEHICHUS 3aJadyd  JOTOJHUTEIbHBIC
MTOCTPOCHHUS, UCCIIEIOBATh BO3MOXXHOCTh IPUMEHEHHUSI TEOPEM U (POPMYIT JJIs pelIeHUs 3a/1a4;

— (opMyTUPOBaTh U T0KA3bIBATh TEOMETPUUCCKUE YTBEPIKICHMUS;

— BJIAJETh MOHATUSMHU CTEPEOMETPUU: MIPU3MA, NTapalIeTIenuIe]], MTUpaMHuia, TETPAIP;

— CTPOUTH CEUECHHs]I MHOTOTPAHHHKOB C HCIOJB30BAaHUEM PA3UYHBIX METOJOB, B TOM YHCIE U METOJa
CJIE/IOB;

— IMPUMEHSTH MapaJUIeIbHOE MPOEKTUPOBAHUE ISl M300paxeHus: Guryp;

— IPUMEHSATH NEPIEHAUKYISIPHOCTU MPSAMOM U INIOCKOCTH IIPU PELICHUU 33/1a4;

— BIAJCTh MOHATUSIMH OPTOTOHAIBHOE MPOCKTUPOBAHKE, HAKIOHHBIE U UX MPOEKIUU, YMETh MPUMEHSThH
TEOpeMy O TpeX NePHEeHANKYIIApax NpU PEIIeHUH 3a/aY;

— BIIAJICTh TIOHITHEM YTOJI MKy MPSMOHN U TJIOCKOCTBIO M YMETh MPUMEHSITh €T0 TIPH PEIICHUH 33]1a4;

— BJIQJIETh TOHATUSAMU Tella BpalleHus (MUIUHAP, KOHYC, map u cdepa), uX CEYeHUS U yMETh MPUMEHSThH
WX TIPH PEIICHUH 33724,

— BJIAJIETh MOHATUSAMU KAacaTelbHbIE IPSIMBIEC U MJIOCKOCTH U YMETh IPUMEHATh UX NP PELICHUU 33]1a4;

— IIPE/ICTABJIATH BIIMCAHHBIE M OMMCAHHBIC C(HEPhI K YMETh IPUMEHATh UX TIPH PEIICHUH 33]1a4;

— BJIJIETh MOHATHIMH 00BEM, 00BEMBI MHOTOTPAaHHUKOB, TEJT BPAIEHUS W MPUMEHSITh UX MPU PEIICHUU
3ajady;

— BIAJCTh MOHATUAMM O PAa3BEPTKE IWIMHApPA U KOHYCA, IUIONIAJAM MOBEPXHOCTU LMWIMHIpA U KOHYCA,
yMETh IPUMEHSATH UX TIPH PEIICHUH 3a]1a4;

— BJIaJIETh MOHATUSAMU O TJIOMIAAU chepbl U YMETh IPUMEHSATH €r0 MPH PEIICHUH 3a/1a4;

— YMETh peniaTh 3a/1a4yu Ha KOMOMHAIIMA MHOTOTPAHHUKOB U TEJ BpaIllEHHUS,

— BJIQJIETh TMOHATUSAMHU O MOJOOWH B MPOCTPAHCTBE W yMETh PEIIaTh 3aJauyd Ha OTHOIIEHUE OOBEMOB U
IoMIaIel TOBEPXHOCTEHN MOJOOHBIX UTYD.

Yuawuiics nonyuut 603mMoxicHOCMb HAYYUMBCAL:




—81a0emv NOHAMUEM 2eoMempuyecKkue Mecma MmoyeKk 6 NpoCmpaHcmee U yMemv NPUMeHsmb ux Ois
peuenus 3a0auy;

— yMemb NpuMeHAmbs Ol peueHuss 3a0a4 c80UCmM8a NIOCKUX U 08VZPAHHBIX Y208, MPEXepaHHo20 yaid,
meopembl KOCUHYCO8 U CUHYCO8 O] MPEXSPAHHO20 Vena,

— 81a0emb NOHAMUAMU YEHMPATbHOE U NAPALIEIbHOe NPOEKMUPOBAHUE U NPUMEHAMb UX NPU NOCMPOEHUU
ceueHUti MHO202PAHHUKO8 MemoOOM NPOeKYUll,

—umMemv npeocmagieHue o pazeepmkKe MHO202PAHHUKA U KpamuauuieM HYMu HA HOBEPXHOCHU
MHO202PAHHUKA,

— umems npedcmasieHue 0 KOHUYEeCKUX Ce4eHUsIX;

— umems npedcmasieHue 0 KAcarwuxcs cgepax u KomoOuHayuu mej 8paujeHus u ymems NPUMEHAMb Ux
npu pewenuy 3a0ay;

— NPUMeHAMb NPpU peueHUuY 3a0ay Gopmyny paccmosaHus om mouku 00 NIOCKOCU,

— 81a0emb PazHbIMU CNOCOOAMU 3A0AHUS NPAMOTU YPAGHEHUAMU U YMeMb NPUMEHAMb NPU PeueHuU 3a0ay,

— NPUMeHAMb NPU peueHUuY 3a0ay U 00Ka3ameibcmeae meopem 6eKMOopHbILL Memoo U Memoo KOOPOUHAM,

—umemv npedcmasienue 00 aAKCUOMAX 00vemda, NPUMeHAMb @GOopMYIbl 00bEMO8 NPAMOY20JIbHO2O
napanieienuneod, npusMsl U NUPAMUObL, Mempa’opa npu peueHuu 3a0ay,

— npuMensms meopemvl 00 OMHOULEHUAX 00BEMO8 NPU peuleHuU 3a0ay;

— npuMeHams uHmMe2pa OJisl 8bIYUCTEHUS 00BEeMO8 U NOBEPXHOCMeEL mell 8PAUEHUS, 8bIYUCTIeHUs NI0WAOU
chepuuecko2o nosca u 00vemMa uapoo2o Cios;

—umemsv npeocmasieHue o0 OBUNCEHUAX 6 NPOCMPAHCMEe. NApPAlIeIbHOM NepeHoce, CUMMempuu
OMHOCUMENbHO NIOCKOCMU, YEHMPAIbHOU CUMMEMPUU, NOBOPONEe OMHOCUMENbHO NPAMOU, SUHMOBOU
cumMmMempuu, ymems NPUMEHAMs UX NPU peuleHuu 3a0a4;

— umems npedcmasieHue 0 NIoOuaou OpMmMoSOHAILHOU NPOEKYULU,

— umemsv npeocmaegierue 0 MmpexepaHHoM U MHO20SPAHHOM Velle U NPUMEHAMb C80UCMBA NIAOCKUX Y2llo8
MHO202PAHHO20 Yela NpU peuteHul 3a0ay,

— uMmemsb npeocmasiienuss 0 npeoopPazoeanuu NOO0OUs, 2OMOMeMUU U yMems NPUMEHAMb UX NPU peuleHUU
3a0auy;

— yMemb peuams 3a0a4u Ha NIOCKOCMU Memooamu cmepeomempuu,

— ymMemb npumeHsms Gopmynvl 06vemMo8 npu peuieHuy 3a0ay.

B noBceHeBHOI KU3HM U NIPU U3YYEHUH APYTUX NMPeIMeTOB
Yuawuiica nayuumcs:

— COCTaBJISITh C UCTIOJB30BAaHHUEM CBOMCTB F€OMETPHUECKUX (DUTYp MaTEeMaTHUECKUE MOJENHU JIsl PeIIeHUs
3aJ1a4 MPAaKTHYECKOTO XapakTepa M 3a7ad U3 CMEKHBIX JTUCIHUIUIHH, UCCIICI0OBATh MTOJIYICHHBIC MOJICITH H
HUHTEPIPETUPOBATH PE3yibTar.

BeKkTOpbI M KOOPIHHATHI B IPOCTPAHCTBE

Yuawuiics nayuumces:

— BJIQJICTh TIOHATHUSMHU BEKTOPHI M KX KOOPJIMHATHI; YMETh BBITTOJHATH OTIEPAITIH HAJl BEKTOPAMU;

— HCTOJB30BaTh CKAIIPHOE MTPOU3BEICHNE BEKTOPOB IIPH PEIICHUH 3a/1a4;

— NPUMEHATh YPaBHEHHE IUIOCKOCTH, (DOPMYITYy PacCTOSHUS MEXKAY TOYKaMH, ypaBHEHHUE CQepbl MpU
pEIIeHUH 33]1aY;

— MPUMEHSATH BEKTOPHI M METOJT KOOPJMHAT B IMPOCTPAHCTBE MIPH PEIICHUHN 33]1ad.

Yuawutics nonyuur 603modxcHocms Hayuumucs:

— Haxooumuv 00vem napaiienenunedd u mempa’opd, 3a0aAHHbIX KOOPOUHAMAMU CBOUX BEPULUH,

—3a0asamo NPAMYIO 8 NPOCMPAHCMEE;

— HAX00UmMb paccmosiHue om moyku 00 NIOCKOCMU 8 cucmeme KOOpOUHam;

— HAX00UMb PaAcCmMosHUe MeHc0y CKPeWUBAIOWUMUCI NPAMBIMU, 3A0AHHBIMU 8 CUCTEMe KOOPOUHAM.

HcTopusi © MeTOAbI MATEMATHKHI

Yuawuticsa nayuumcs:

— MMETh NPEJCTABICHHUE O BKJIAJIC BBIAOIINXCS MAaTEMAaTHKOB B Pa3BUTHE HAYKH;

— MOHHUMATh POJIb MaTEMAaTUKH B pa3BUTUH Poccuu;

— HWCIOJIb30BAaTh OCHOBHBIE METOJBI JOKa3aTelIbCTBA, IPOBOJHUTH J0KA3aTeIbCTBO M BBIMOJHATH
OTIPOBEPKECHUE;

— NPUMEHSATh OCHOBHBIC METOJBI PEHICHHS MaTEeMaTHYEeCKHX 3aJjay; Ha OCHOBE MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEW B MpPUPOJE XapaKTepH30BaTh KPacoTy M COBEPUIEHCTBO OKPYXKAIOLIEro MUpa U




IIPOU3BEIECHUI UCKYCCTBA;
— IPUMEHATh NPOCTEHIINE NPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHMKAILMOHHBIE CHCTEMBI
IIPYU PELICHUU MAaTEeMaTUYECKUX 3a1ay;
— T0JIb30BaThCs INPUKIAAHBIMU IPOTPAMMAaMH M NPOTPAMMAMHU CHUMBOJIBHBIX BBIYMCICHHM [JJIs
HCCIIeJOBAaHUSI MAaTEMAaTHUYECKUX OOBEKTOB.
Yuawuticsa nonyuum 603modcHocms HAY4UMbCA.
— npuMeHAms MamemMamuiecKue 3Hanus K UcCie008aHUI0 OKPYICalouwe2o Mupda
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