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1.I1osicHuTEILHASA 3ANUCKA

Pabouas mporpamma mo mnpenmety «Maremaruka» coctaBieHa B cootBerctBuu ¢ OOIT OO0
MOY CIII Ne46, c¢ temarmueckuM IuiaHupoBanueM k YMK H.S.Bunenkuna u ap. «PaGouas
nporpamma. 5 kiacc», «Pabouas mporpamma. 6 Kjgacc», ¢ TeMaTHUECKUM IIaHupoBaHueM Kk YMK
KO.H.MaxkaperueBa, H.I.Mungioka «Anredpa, 7», «Anredpa, 8», «Anredpa,9», ¢ TeMaTH4eCKuM

mnanupoBanueM Kk YMK JI.C.Aranacana «l'eomerpus,7», «l'eomerpus, 8», «l'eomeTpusi,o».

Onucanne mecta y4eOHOro npeaMera B y4eOHOM IIaHe

Knacc/konmuecTBo 5 kJacc 6 xyacc 7 xyacc 8 Kiacc 9 xiacc Htoro
4acoB
B Hepemo S) S) 5 5 5

3aron 170 170 170 170 170 850
(1024 - (1024 - (1024 -
anreopa, anreopa, anreopa,

68 u. - 68 u. - 68 u. -
TEOMETPHUsl) | TEOMETPUsI) | TEOMETPHSI)
Y4eOH0-MeTOAMYECKOE 00ecIeueHne
1. OO6yuenue maremaruke B 5-6 Kjlaccax: METOJHUYECKOE MOCOOMe Ui YUUTeNns K ydeOHUKam

H.S1. Bunenkuna, B 1. XKoxosa, A.C. YUecnokosa, C.H. llIBapubypaa.-M.: Muemosuna, 2020

2. Maremaruka. 5 kiacc: y4eOHHK JUis ydaruxcs oOmmeoOpa3oBaTeabHbIX OpraHu3amuii: B 2 4./
H.S. Bunenkun, B.H. KoxoB, A.C.UecHoxos, C.W. llIBapidoypa..-M.: Maemo3una, 2020

3. Maremaruyeckuii TpeHaxep. 5 kiacc: mocoOue ais yuuteneil m ydammxcs / ABT.. B.I.
KoxoB M.: Muemo3una, 2020.

4. MareMaTnuecKkue TUKTAHTBL. 5 Kiacc: mocoOue s yuutenedl u yvamuxcs / Ast.:. B.W.
JKoxoB M.: Muemo3suna, 2019.

5. Maremaruka. 6 kimacc: yaeOHHK JUisl ydaruxcs oOmeoOpa3oBaTeabHbIX OpraHu3amuii: B 2 4./
H.S. Bunenkun, B.H. XKoxos, A.C.UecHoxos, C.W. llIBapidoypa..-M.: Maemosuna, 2020

6. Maremaruyeckuii TpeHaxep. 6 kiacc: mocoOue ans yuuteneil m ydammxcs / ABT.. B.U.
2KoxoB M.: Muemo3suna, 2019.

7. Maremaruyeckie IMKTAHTBHL 6 Kiacc: mocoOue ais yuuteneil m ydammxcs / ABT.:. B.JL
JKoxoB M.: Muemo3suna, 2016.

8. Jlupmaktmueckue mMarepualsl mo maremaruke uist 5 knacca / A.C.Yecnokos, K.M.HermkoB —
M.: Akagemkuura/Yueonuk, 2020.

9. Jlupaktmueckue marepuaisl mo maremaruke st 6 kimacca / A.C.Yecnokos, K.M.HemkoB —
M.: Akagemkuura/Yueonuk, 2020.

10. Anre6pa. COopHuK pabouux mporpamm. /-9 Kjaccel: mocobue ISl yduTenei
obmeoOpazoBarenbubix  opranm3anuii  / [CocraButrens T.A.bypmucrtpoa] - M.:
ITpocsemienue, 2020.

11. Teomerpusi. COopHUK pabouux mnporpaMm. 7-9 Kimaccel: mocobue s yduTenei
obmeoOpazoBarenbubix  opranm3anuii  / [CocraButens T.A.bypmuctpoBa] - M.:
ITpocsemienue, 2020.

12. AnreOpa. MeToandeckre pekOMEHIauuu. 7 Kiacc: ydel. mocobue s oOmeoOpa3oBar.
opranu3zanuii /H. I. Munmiok, U. C. llnsikoBa. — M. : [Ipocsemenue, 2017.

13. T'eometpusi. MeToauueckue pekoMeHIaUMu. 7 Kiacc. Yuebd. mocobue i o0meo0pa3oBar.
opranu3zanuii /[JI. C. Atanacsn, B. @. Byry3os, 0. A. I'mazkoB u ap.]. — M. : IIpocBenienue,
2015.

14. AnreOpa. Metoandeckre pekoMeHIanuu. 8 kimacc: ydel. mocobue s oOmeoOpa3oBar.
opranu3zanuii /H. I. Munmiok, U. C. lllnsikoBa. — M. : [Ipocsemenue, 2016.

15. Teomerpusi. Metoauueckue pekoMeHIanuu. § kiacc. Yuebd. mocobue i o0meo0pa3oBar.

opraam3anuii /[JI. C. Aranacssa, B. @. byry30s, 0. A. I'ma3koB u 1p.]. — M.
2015.

: IIpocseuienue,
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16. AnreOpa. Metoaudeckne pekoMmeHgauuu. 9 kmacc: yueO. mocobue s oOmeoOpa3oBar.
opranu3zanuii /H. I. Munmiok, U. C. llnsikoBa. — M. : [Ipocsemenue, 2017.

17. Teomerpusi. Metoauueckue pexkomeHganuu. 9 kmacc. Yueb. mocobue s o0meoOpa3oBar.
opraam3anuii /[JI. C. Aranacss, B. @. byry3os, 0. A. Imazkosu np.]. — M. : [IpocBemienue,
2017.

18. Makapsrues 0. H. Anre6pa: 7 xiacc. — M.: Ilpocsemenue, 2018.

19. Makapsrues 1O. H. Anre6pa: 8 xiacc. — M.: Ilpocsemienue, 2018.

20. MakapsiueB 0. H. Anre6pa: 9 xnacc. — M.: [Ipocsemenue, 2018.

21. Teomerpusi:  yueb., mma 7—9 xn. / [JLC. Aranacsn, B.®. Byry3os, CB. KagomiieB u
ap.].—M.: IIpocBemienne, 2018.

22. Teomerpusi: pabouas terpags: 7 . /JL.C.AranacsH, B.®.Byry3zoB, !0.A.I'ma3kos,
N.N.FOnuna. — M.: Ilpocsemenne, 2014.

23. Teomerpusi: pabouas Terpanp: 8 ki. /JI.C.AranacsH, B.®.byry3os, F0.A.I1a3koB,
N.N.FOnuna. — M.: Ilpocsemenne, 2014.

24. Teometpus: pabouas Terpans: 9 ki. /JI.C.Aranacsn, B.®.byry3os, }0.A.I'na3kos,
N.N.FOnuna. — M.: Ilpocsemenne, 2014.

25. 3BaBuu JI. U. Anrebpa: 7 xin: nuaakrudyeckue marepuainst / JI. M. 3BaBuy, JI. B. Ky3nerona —
M.: IIpocsenienue, 2019.

26. 3BaBuu JI. U. AnreOpa: 8 ki: aunakrudeckue matepuanst / JI. M. 3BaBuy, JI. B. Ky3nenosa —
M.: IIpocsenienue, 2019.

27. 3BaBuu JI. Y. Anre6pa: 9 xn: nuaakruueckue marepuainst / JI. M. 3BaBuy, JI. B. Ky3nerosa —
M.: IIpocBenienue, 2019.

Ilndpossie 00pasoBare/bHbIC peCypChl:
WutepaktuBHbiii pecype https://learningapps.org
Buneoypoxku https://videouroki.net

SInnekc yueOHuk https://education.yandex.ru
Pemry OI'D maremaruka https://oge.sdamgia.ru

2. IlnanupyeMble pe3yabTaThbl H3y4YeHHs Y4eOHOI0 mpeaMeTa
PAITMOHAJIBHBIE YMCJIIA
BbINTyCKHUK Hay4uTCS:
1) noHuMare 0COOEHHOCTH IECATUYHONW CUCTEMBI CUMCIICHUS;
2) BIaAETh NOHATUIMM, CBA3aHHBIMU C JIETMMOCTBIO HaTYPAJIbHBIX YHCE;
3) BeIpakaTh 4YKCIa B SKBUBAJICHTHBIX (popMmax, BIOUpast Hanbosee MOAXOASIIYIO B 3aBUCIMOCTH OT
KOHKPETHOM CUTYallUH;
4) cpaBHUBATh U YIOPSIOYNBATh PALIMOHAIIBHBIE YUCIIA;
5) BBINOJHATH BBIYMCIEHUS C PAlMOHAIBHBIMY YMCIIAMH, COYETasl YCTHBIE U MHCbMEHHBIE TPUEMBI
BBIYMCIIEHUH, IPUMEHATH KAJIBKYJIATOP;
6) UCnoIB30BaTh MOHATHS U YMEHHUS, CBA3aHHbIE C IPONOPLIMOHAIBHOCTHIO BETUYHH, IIPOLIEHTAMU B
XO0JIe PELIEHUS MaTeEMaTUYECKHX 3aad U 3a/1a4 U3 CMEXHBIX IIPEAMETOB, BBIIOIHSTH HECTIOXKHbBIE
MIPAKTUYECKUE PACUETHI.
Buinycknux nonyuum 603moxcHoOCHb:
7) O3HAaKOMUTHCA C TIO3ULMOHHBIMU CUCTEMAaMHM CYUCIICHHS ¢ OCHOBAaHHUSIMHU, OTIUYHBIMU OT 10;
8) yriyOuTh U pa3BUThH MPEACTABICHUS O HATypAJIbHBIX YHCIIAaX U CBOMCTBAX JACIMMOCTH;
9) HayYUTHCS UCTIONB30BATh MPUEMBI, PAITMOHAIM3UPYIOIINE BEIYUCICHHS, TIPUOOPECTH TPUBBIUKY
KOHTPOJIMPOBATh BBIUMCIICHUS, BEIOUPAs MOIXOAAIINH U CUTYalluH CII0CO0.
JIEMUCTBUTEJILHBIE UNCJIA
BbInyCKHUK Hay4uTCS:
1) ncnonp30BaTh HauyaJIbHBIE MIPEJICTABICHNS O MHOXKECTBE JIECTBUTEIBHBIX YNCET;
2) BIaAETh MOHATHEM KBAJIPaTHOTO KOPHSI, IPUMEHATH €r0 B BBIUMCIICHHUSIX.
Buinycknux nonyuum 603moxucHOCHb:
3) pa3BUTh NPEACTABIECHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATypaJIbHBIX JI0 IEHCTBUTEIBHBIX
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YHCEN; O POJIA BEIYMCIICHUM B YEJIOBEYECKOU IPAKTUKE;

4) pa3BUTh U YIIIYOUTH 3HAHUSA O JIECATUYHOM 3aIKMCH ACHCTBUTEIBHBIX YUCEN (IEPUOUUECKUE U
HEeTNepHUoANYECKIE Tpoon).

N3MEPEHNA, ITPUBJIMDKEHW A, OHEHKH

BbInyCKHUK Hay4uTCS:

1) ncronp30BaTh B X0O/1€ PELLICHUS 3a]1a4 3JIEMEHTApHBIE NIPEICTABICHMUS, CBA3aHHBIE C
npUOTMKEHHBIMU 3HAUYCHUSIMU BEJIUYHH.

Buinycknux nonyuum 603moxcHOCHb:

2) NOHATH, YTO YUCIIOBBIE JaHHBIC, KOTOPHIE UCTIONIB3YIOTCS IS XapaKTEPUCTHUKH 0ObEKTOB
OKPYKAIOIIEr0 MUPA, ABJISIFOTCS MIPEUMYIIECTBEHHO MPUOMMKEHHBIMU, YTO TI0 3AITMCH
npUOTMKEHHBIX 3HAYSHUH, COJIepKAIIUXCS B MH(OPMALIMOHHBIX HICTOYHUKAX, MOYKHO CYHUTh O
MOTPEUTHOCTH MPUOTKECHUS;

3) HOHSATH, YTO MOTPELIHOCTh PE3yJIbTaTa BEIYUCICHUH T0JKHA OBITh COM3MEPHUMA C MOTPELTHOCTHIO
UCXOJHBIX TaHHBIX.

AJI'EBPAMYECKUE BBIPA’JKEHUA

BbInyCKHUK Hay4uTCS:

1) B1ageTh MOHATUSAMH «TOXKIECTBO», «TOXKIECTBEHHOE MPE0Opaz0BaHuey, PelIaTh 3a/1a4u,
cojiepkalie OyKBeHHbIE JaHHbIE; paboTath ¢ (hopMyIamH;

2) BBINOJIHATH MIPEOOPA30BAHUS BBIPAXKEHHM, COAEPKAIINX CTETICHHU C LIETBIMH MTOKAa3aTeIsIMU U
KBaJIpaTHbIE KOPHH;

3) BBIMIOJHATH TOXK/IECTBEHHbIE IPEOOPA30BAHNUS PAIIHOHAILHBIX BBIPAKCHUN HA OCHOBE MPABUII
JEeWCTBUI HaJl MHOTOWICHAMHU U anreOpandecKuMu ApoOsiMH;

4) BBINOJHATH Pa3I0KEHNE MHOTOUJICHOB HA MHOXKHTEIH.

BbINyCKHHMK TOJTYyYUT BO3MOXKHOCTD:

5) Hay4UTbHCS BBIMOJIHATH MHOTOLIArOBhIE MTPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAKCHUN, TPUMEHSS
IMPOKHA HabOp cI0coO0B U MPUEMOB;

6) IPUMEHSTH TOXXJICCTBEHHBIE ITPE0Opa30BaHus IS peIICHU 3a/1ad U3 Pa3IMYHBIX pa3/iesioB Kypca
(HampuMep, A1 HaXOXKICHUST HanOOJIbIIEro/HauMEHbBILIEr0 3HAYEHUS BBIPAKCHHS).
YPABHEHUA

BbINyCKHUK Hay4uTCS:

1) pematb OCHOBHBIE BU/IbI pAllMOHATIBHBIX YPAaBHEHHUH C OTHON NIEPEMEHHOM, CHCTEMBI JIBYX
YPaBHEHUH C IByMsl IEPEMEHHBIMU;

2) NoOHUMaTh ypaBHEHHUE KaK BaXKHEHUIIYI0O MATEMAaTUUECKYIO MOJIENb JUIsl ONUCAHUS U U3Y4EHUs
pa3sHOOOpa3HBIX peabHBIX CUTYAIU, PEIIaTh TEKCTOBBIE 3a/1a4l aJreOpanyecKuM METOJIOM;

3) npuMeHsTh rpaduuecKre MpeACTaBICHUS sl UCCIICA0BAaHMs YPAaBHEHHM, UCCIIEIOBAHUS 1
pELIEHNs CUCTEM YPaBHEHUN € JBYMS IIEPEMEHHBIMH.

Buinycknux nonyuum 603mMoHucHOCHb:

4) oBnazeTh CieMAIBHBIMY IPUEMAMHU PEILIEHUS YPABHEHUI U CUCTEM YPaBHEHM; YBEPEHHO
NPUMEHSATH anmnapar ypaBHEeHUN JJIs pEIIeHUs pa3HOOOpa3HBIX 3a/1a4 U3 MaTEMaTHKH, CMEXHBIX
MIPEIMETOB, IPAKTUKU;

5) npuMeHsTh rpaduuecKre MPeICTaBICHUS sl UCCIIEI0BAaHMsI YPAaBHEHHM, CUCTEM YpaBHEHU,
coiep>Kaux OyKBeHHBIE KOA((HUIIMESHTHL.

HEPABEHCTBA

BbINTyCKHUK Hay4uTCS:

1) moHMMare ¥ NPUMEHATh TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHHEM HEPABEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) pemars JIMHEHHbIE HEPABEHCTBA C OJJHON NIEPEMEHHOI U UX CUCTEMBI; pellaTh KBapaTHbIE
HEPaBEHCTBA C ONOPOM Ha rpaduyecKre MpeaCcTaBICHNUS;

3) IpUMEHATH annapaT HEPABEHCTB AJIS PELEHUS 3a1a4 U3 pa3IndHbIX pa3esioB Kypca.
Buinycknux nonyuum 603MOMCHOCMb HAYHUMbCAL:

4) pa3HOOOpa3HBIM MpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MIPUMEHSTH anmnapar
HEPaBEHCTB JUIsl PEeLICHHs pa3HOOOPa3HBIX MaTeMaTHYeCKHX 3a/1a4 U 33124 U3 CMEKHBIX ITPEIMETOB,
IIPAKTHUKH;

5) npuMeHsTh rpaduuecKue MPeCTaBICHHUS Ul UCCIICI0OBaHHUS HEPABEHCTB, CUCTEM HEPaBEHCTB,
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coiep>kaiux OyKBeHHBIE KOS (HUIIMESHTHL.

OCHOBHBIE ITOHATHA. UACIIOBBIE ®YHKIINN

BbInyCKHUK Hay4uTCS:

1) noHUMaTh ¥ UCTIOIB30BaTh (PYHKIMOHATBHBIE TIOHATHS U S3bIK (TEPMUHBI, CHUMBOJINYECKHE
0003HaueHUs);

2) cTpoUTh TpadyKH NMEMEHTAPHBIX (PYHKINN; UCCIEI0BaTh CBOWCTBA YMCIOBBIX (DYHKIUI Ha
OCHOBE M3YU€HUs OBEICHUS UX Ipa(uKoOB;

3) noHuMare (yHKIMIO KaK BaKHEUITYI0 MaTEMaTHYECKYI0 MOJIEIb sl ONMCAHUS IPOLIECCOB U
SBJICHUN OKPYKAIOIIEr0 MUPa, TPUMEHATH (DYHKIIMOHAIBHBIHN SI3BIK [T ONMCAHUS U UCCISIOBAHUS
3aBUCUMOCTEN MKy (PU3MUECKUMU BEIIMUNHAMHU.

Buinycknux nonyuum 603MOMCHOCMb HAYHUMbCAL:

4) mpoBOJMTH UCCIIEIOBAHNUS, CBSI3aHHBIE C H3yY€HUEM CBOMCTB (DyHKLUH, B TOM YHCIE C
MCIOJIb30BaHUEM KOMIIBIOTEPA; HA OCHOBE Ipa(puKOB M3y4EHHBIX (QYHKLIUN CTPOUTH O0JIee CIOXKHbIE
rpaduku (KyCOUHO-3a/laHHbBIE, C «BBIKOJIOTHIMID TOUKAMH U T. I1.);

5) ucnonp30BaTh (GYHKIIMOHATIBHBIE TPEJCTABICHNS U CBOMCTBA (DYHKIIUH JUIs peIIeHUs
MaTEMAaTUYECKUX 3a/1ad U3 Pa3IMYHbIX Pa3/eoB Kypca.

YMCJIOBBIE TIOCJIEJOBATEJIbBHOCTU

BbINyCKHUK Hay4uTCS:

1) moHMMaTe ¥ UCNONIB30BATh SA3bIK MOCIEN0BATEILHOCTEN (TEPMHUHBI, CHMBOJIMUECKUE
0003HaueHUs);

2) npuMeHSATH (HOPMYIIBI, CBA3aHHBIE C ApU(PMETHUECKON ¥ T€OMETPUIECKON IPOTPECCUIMU, U
anmapar, cOpMHUPOBAHHBIN NPH U3YYCHUH JPYTHX PA3/IEIOB Kypca, K PEHICHHIO 3a/1a4, B TOM YUCIIe
C KOHTEKCTOM U3 PEaIbHOM JKU3HH.

Buinycknux nonyuum 603M0MCHOCMb HAYHUMbCAL:

3) pemath KOMOMHHPOBAHHBIE 33[a4M C IPUMEHEHUEM (POPMYIT N-TO YJI€HA U CYMMBI IIEPBBIX N
YJICHOB apU(PMETHIECKON M T€OMETPUIECKON MTPOTrpeccuii, MPUMEHSS MIPU ATOM ammapar ypaBHEHU N
U HEPABEHCTB;

4) noHuMare apu(HMETUYECKYIO U TEOMETPUUYECKYIO IPOTPECCU KakK (PYHKIIMH HATypaIbHOTO
apryMeHTa; CBSI3bIBATh apU(METHUUECKYIO IPOTPECCHIO C JIMHEHHBIM POCTOM, TEOMETPUUYECKYIO0 — C
SKCIIOHEHIIMAJILHBIM POCTOM.

OITMCATEJIbHAS CTATUCTUKA

BbInmycKHUK Hay4UTCS MCHOIB30BATh MPOCTEHIINE CIIOCOOBI IPEICTABICHUS U aHAIIN3A
CTaTUCTUYECKUX JaHHBIX.

Buinycknuk nonyuum 603mModcHOCmb IPHOOPECTH NEPBOHAYAIBHBIN OIBIT OpraHu3anuu coopa
JAHHBIX TP MPOBEIACHUH OINPOCa OOIIECTBEHHOTO MHEHHUS, OCYILIECTBIIATh UX aHAJIN3, MPEICTABIISATh
pe3ynbTaThl ONpoca B BUAE TAOIHIIbI, JHATPAMMBI.

CJIYUYAMHBIE COBBITUA U BEPOITHOCTD

BbIMyCKHUK HayYUTCS HAXOJUTh OTHOCHUTEIBHYIO YAaCTOTY U BEPOSTHOCTD CIY4aifHOTO COOBITHSL.
Buinycknuk nonyuum 603mMox4CcHOCMb TIPUOOPECTH OIIBIT IPOBEAEHUS CITy4alHBIX SKCIIEPUMEHTOB, B
TOM YHCJIE C IOMOILBIO KOMIIBIOTEPHOTO MOJIEIIMPOBAHUSI, UHTEPIIPETALMH UX PE3Y/IbTATOB.
KOMBMHATOPUKA

BbInmycKHUK Hay4UTCS pemaTb KOMOMHATOPHBIE 33a7a4i Ha HAXOXKJCHHE YMCIlla 00bEKTOB WIIH
KOMOMHAIUH.

Buinyckuux nonyuum 603moi#cHOCMb HAYUUTHCSI HEKOTOPBIM CIELMAIbHBIM NIPUEMAM pELICHUS
KOMOMHATOPHBIX 3371a4.

HATJIAHASA TEOMETPUA

BbINyCKHUK Hay4uTCS:

1) pacio3HaBaTh Ha yepTexax, pUCyHKaX, MOJEINAX U B OKPY)KAIOILIEM MUPE IIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPHUECKUE (PUTYPBI;

2) pacrio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJILHOTO MapauIesenuIea, TPaBUIbHOM MUPaMUIbI,
LUIMHAPA U KOHYCA;

3) ompenensTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (GUTYpHI JIMHEHHBIE pa3Mepbl caMoil pUrypsl u
Ha000pOT;

4) BBIYUCIIATH 00BEM MPSMOYTOJIEHOTO HapalljieNenuIeaa.
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Buinycknux nonyuum 603moxcHOCHb:

5) BBIYUCIATH 0OBEMBI POCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYDP, COCTABICHHBIX U3
IIPSIMOYTOJIbHBIX MapaJlIEIIEINUIIEN0B;

6) yriiyOuTh ¥ pa3BUTh MPEACTABICHHS O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpax;

7) IPUMEHSTH MOHATHE Pa3BEPTKU AJIS BBINOJIHEHUS IPAKTUUECKUX PacuETOB.
I'EOMETPUYECKUE ®UT'YPbI

BbInyCKHUK Hay4uTCS:

1) monp30BaTHCS SA3BIKOM FEOMETPHHM [UIsl ONUCAHUSI IPEAMETOB OKPYXKAIOIIEr0 MUpPa U UX B3aUMHOIO
PaCHOIOKEHMS;

2) pacnio3HaBaTh 1 W300paXkaTh Ha YEPTEKaX U PUCYHKAX TeOMETpUIecKrue GUTyphl U UX
KOH(Uryparmu;

3) HaXOAWTh 3HAYCHUS JJIUH JTMHEWHBIX AJIEMEHTOB (DUTYp U UX OTHOIICHUS, IPAIyCHYIO MEepy yIJIOB
ot 0 1o 180°, mpumeHsist onpeneneHus, CBOMCTBA U MPU3HAKU (PUTYP U UX DIIEMEHTOB, OTHOLICHHS
¢uryp (paBeHCTBO, MOJI00ME, CHMMETPHH, IOBOPOT, TapaJIJIbHBIN IIEPEHOC);

4) onepupoBaTh C HAYAJIBHBIMU MOHATHAMHU TPUTOHOMETPHUH U BHIIOJIHATH JIEMEHTAPHBIE ONIEpaIiui
Ha/l QYHKUIUSAMU YIIIOB;

5) pemarh 3a/1a4u Ha JJ0Ka3aTeJIbCTBO, OMUPASACH Ha U3yUEHHBIE CBOMCTBA (PUTYp M OTHOILICHUH
MEXAY HUMH U IPUMEHSS U3YUEHHBIE METO/BI 10Ka3aTENIbCTB;

6) pelaTh HECJIOXKHBIE 33/1a4ud Ha MIOCTPOECHUE, IPUMEHSIS OCHOBHBIE AJITOPUTMBI IOCTPOEHMUS C
ITOMOUIBIO LIUPKYIS U JINHENKH;

7) peuiath NpoCTENIINE NIAHUMETPUUECKHE 3a/1a4ul B IPOCTPAHCTBE.

Buinycknux nonyuum 603moxcHoCmb:

8) OBIAAETh METOJaMU PELICHUS 3a/1a4 HA BBIUMCIIEHUS U J0Ka3aTelbCTBA: METOJIOM OT IIPOTUBHOTIO,
METOIOM MO00HS, METOIOM Iiepedopa BaApUaHTOB M METOZOM FeOMETPUYECKUX MECT TOUCK;

9) npruoOpecTy OIBIT MPUMEHEHHUS ATeOpPanvdeckoro 1 TPUrOHOMETPUUYECKOTO arnapara u uaei
JBUKEHUS TIPH PELIEHUH T€OMETPUUECKUX 3a/1a4;

10) oBnaneTh TpaIMLIMOHHON CXEMOW pELIEHNs 3a7a4 Ha TOCTPOEHUE C IIOMOLIBIO IIUPKYIS U
JUHENKU: aHAJIN3, IOCTPOEHUE, 10Ka3aTENbCTBO U UCCIIEJOBAHME;

11) HayuuThCA pemars 3aJa4l Ha IOCTPOEHUE METOAOM I€OMETPHUUECKOTO MECTa TOUEK U METOIOM
moxo0ous;

12) nproOpecTy ONBIT UCCIEA0BAHUS CBOMCTB IUTAHUMETPUUECKUX (PUTYP C TIOMOIIBIO
KOMITBIOTEPHBIX POTPaMM;

13) nproOpecTH OTBIT BBHITIOIHEHUS MPOEKTOB 10 TeMaM: «[ eoMeTpuuecKue npeodpazoBaHus Ha
wiockocty, «I[locTpoenne oTpe3KoB 1o Gpopmysey.

N3MepeHne reoMeTpuueCcKuX BEIUUNH

BbINyCKHUK Hay4HTCS:

1) ncnonp30BaTh CBOMCTBA U3MEPEHNUS JJINH, TUIOAJEH U YIVIOB IPU PEILIEHUY 3374 Ha HaXOXKCHHE
JUINHBI OTPE3KA, AJIMHBI OKPYKHOCTH, JUIMHBI IYTH OKPYKHOCTH, TPaJyCHOW MEpHI yIvia;

2) BBIYUCIIATH JJIMHBI TUHEWHBIX 2JIEMEHTOB (DUTYp M UX YIIIbI, UCTIONB3YS (POPMYIBI JUTMHBI
OKPYKHOCTH ¥ JUIMHBI AYTH OKPYKHOCTH, (popMyIbl miomaneit gpuryp;

3) BBIUMCIATH IUIOIIAN TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB, I1apaJlIEIOrpaMMOB, TPaNelii, Kpyros
U CEKTOPOB;

4) BBIYMCIIATD JJIMHY OKPYKHOCTH, AJIMHY AYTH OKPYKHOCTH;

5) pemiars 3a/1a4u Ha JOKa3aTENbCTBO C UCHOIb30BaHUEM (OPMYI AJTHHBI OKPY)KHOCTH U JUTUHBI JTyTH
OKpYXHOCTH, (popMyi ruiommanei puryp;

6) peliaTh NPaKTUYECKUE 3a7a4H, CBA3aHHbIE C HAXOKIEHUEM I'€OMETPUUECKUX BEIUYNH (MCIIONb3Ys
IpU HEOOXOIUMOCTH CIIPABOYHUKU U TEXHUYECKHUE CPEICTBA).

Buinycknux nonyuum 603mMonucHOCHb:

7) BBIYMCIATH IJIOLIAU (UTYpP, COCTABICHHBIX U3 IBYX UJIH 00Jiee MPsIMOYTOJIbHUKOB,
[apajuIeIOTPaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

8) BBIUMCIIATH MJIOLAAN MHOTOYTOJIbHUKOB, NCIIOJIb3Ysl OTHOIIEHHS PAaBHOBEIUKOCTH U
PaBHOCOCTABJICHHOM;

9) npruoOpecTy OIBIT MPUMEHEHHUS ATeOPanvdeckoro 1 TPUTOHOMETPUUYECKOTO arnapara u uaei
JBUKEHUS TIPH PELIEHUH 33]1ad Ha BBIYMCIIEHUE TUIOIAJEH MHOTOYTOJIbHUKOB.
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KOOPJNHATDBI

BbInyCKHUK Hay4uTCS:

1) BBIUMCIATH AMHY OTpE3Ka 110 KOOPAMHATAM €0 KOHIIOB; BBIYMCIIATH KOOPIAUHATHI CEPEANHbI
OTpEe3Ka;

2) UCII0JIb30BaTh KOOPAUHATHBINA METOA JUIsl U3YYEHHSI CBOMCTB IPSIMBIX U OKPYKHOCTEH.
Buinycknux nonyuum 603moxucHoCmb:

3) oBiIageTh KOOPAMHATHBIM METOIOM PELIEHUS 3a/1a4 Ha BBIUMUCIIEHHUE U JOKA3aTeIbCTBO;

4) mproOpecTH OTBIT UCTIONB30BAHHSI KOMITBIOTEPHBIX TPOrpaMM Ul aHAJIN3a YaCTHBIX CITy4acB
B3aUMHOI'0 PACIIOJIOKEHUS OKPYKHOCTEH U IIPSIMBIX;

5) npuoOpecTy OIBIT BHIOJHEHUS IPOEKTOB Ha TeMy «IIprMeHeHne KOOpJMHATHOTO METOAA MpU
pELICHUH 3a/1a4 Ha BBIYUCIICHUE U I0KA3aTEIIbCTBOY.

BEKTOPbI

BbInyCKHUK Hay4uTCS:

1) onepupoBathk C BEKTOpaMH: HAXOJUTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOUTh BEKTOP, PAaBHBIN IIPOU3BEACHUIO 3aJaHHOI0 BEKTOPa Ha YUCIIO;

2) HaxOIUTh AJIsl BEKTOPOB, 33JaHHBIX KOOPIMHATAMMU: JUIMHY BEKTOpA, KOOPANHATBI CyMMBI U
Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPAWHATHI TPOU3BEACHUS BEKTOPA Ha YHCIIO, IPUMEHSIS TIPH
HEOOXO0IMMOCTH COYETATEIbHbIH, IEPEMECTUTEIBHBIN U PACIPEACTUTEIbHbIN 3aKOHBI;

3) BBIUUCIATH CKAJIIIPHOE NPOU3BENEHUE BEKTOPOB, HAXOAUTh IOl MEKIY BEKTOPAMH,
yCTaHaBJIUBAaTh NEPIEHAUKYISIPHOCTD IIPSIMBIX.

Buinycknux nonyuum 603mMoHucHOCHb:

4) oBnaeTh BEKTOPHBIM METOAOM JAJISl PELLIECHUS 3a1a4 Ha BBIYMCIEHUE U I0KA3aTEIbCTBO;

5) mpruoOpecTy OIBIT BHITOJHEHUS IPOEKTOB Ha TeMy «IIprMeHeHre BEKTOPHOTO METOa MpH
pELICHUY 3a/1a4 Ha BBIYUCIICHUE U I0KA3aTEIILCTBOY.

3. ConepsxaHue y4eGHOro mpeamera
Maremarndeckoe 00pa30oBaHHE B OCHOBHOM LITKOJIE CKJIABIBACTCA U3 CIEAYIOMINX CONEPKATEIbHBIX
KOMIIOHEHTOB (0110K0B): Apudmeruka, Anredpa, [‘eomeTpusi, DeMeHThI JOTHKH, KOMOMHATOPUKH,
CTaTUCTHKH U TEOPUHU BepoATHOCTEH. B Kypce anreGpbl MOKHO BBIICIUTH CIEAYIOIIUE OCHOBHBIE
coJiep KaTelibHbIe JIMHUM: apu(MeTuka; anredpa; pyHKIMH; BEPOATHOCTb U cTaTucTUKa. Hapsany ¢
STUM B COZIEP)KaHUE BKIIIOYEHBI JIBA JIOTIOJIHUTEIBHBIX METOIOJIOTHUECKUX pa3Jieia: JIOTHKa U
MHOX€ECTBa; MaTeMaTHKa B UICTOPHUYECKOM Pa3BUTHH. B Kypce reoMeTpuu yCI0BHO MOXKHO BBLACIHTD
CIIeyIoIue coaepkaTenbHble TuHuK: «HarmsaaHas reometpus», «l eomerpudeckue GUryps»,
«M3mepenne reoMeTprudecKux Benuunn», «KoopauHaren, «Bekropbi», «JIoruka 1 MHOXKECTBaY,
«['eomeTpusi B HICTOPUUECKOM Pa3BUTHI.

APUOMETUKA

Harypanbnbie yncna. Harypansusiii psn. [lecatnynas cucrema cuucieHus. Apudmerndeckue
JEUCTBUS C HaTypaJbHBIMU unciamu. CBoiicTBa apudmernueckux aerictBuil. [lonstue o cTenexu ¢
HaTypaJbHBIM MoKazaresneM. KBaapar u ky6 uucna. UucnoBbie BbIpaXKeHUs, 3HaU€HHE YHCIOBOTO
BbIpakeHus. [1opsIoK IeCTBUI B UMCIIOBBIX BHIPAXKEHUSAX, UCTIOIB30BaHUE CKOOOK. Pemenue
TEKCTOBBIX 3a/1a4 apupMeTHIecCKuMHu criocodamu. [lenmurenu u kpatHeie. Hanbonbmmii oOmmit
JeNUTeNb; HAaMMEHbIIee ob1iee kparHoe. CBoiicTBa nenumoctu. [lpusHaku nenumoctu Ha 2, 3, 5, 9,
10. ITpocTeie u cocTaBHble YKcia. Pa3nokeHne HaTypaJbHOIO YHCiIa Ha IPOCTHIE MHOKUTEIH.
JleneHue ¢ 0CTaTKOM.

Hpo6u. O6sikHOBeHHbIE 1podu. OcHOBHOE CBOMCTBO ApoOH. CpaBHEHNE OOBIKHOBEHHBIX APOOEH.
Apudmernueckue 1eHCTBHS ¢ 0OBIKHOBEHHBIMH JIpo0sMu. HaxoxaeHue yacTu OT 1eJI0ro U LEJI0ro
no ero yactu. Jlecsatuunsie ApoOu. CpaBHEHHE ASCATHUHBIX IpoOel. AprudmMeTnieckue AeHCTBUS C
AecATUYHBIME IpoOsimu. [IpencTaBienue necITUIHOM Ipodu B BUEe OOBIKHOBEHHOH IpoOH 1
OOBIKHOBEHHOU B BUJE necaTuaHO; OTHOmeHue. [Iponopius; 0CHOBHOE CBOMCTBO IPOTIOPITUH.
[TporieHThI; HaXOXAEHUE MPOLIEHTOB OT BETMUMNHBI U BEIMYHUHBI IO €€ MPOLIEHTaM; BhIpaKeHUE
OTHOUICHUS B TIPOIIEHTaX. PerieHne TeKCTOBBIX 3a7a4 apu(PMEeTHIECKUMHU CIIOCOOaMHU.



Parmonansueie yncna. [lojgoxxuTenbHble U OTpULIATENbHbIE YUCa, MOYIb uncia. M3o0paxenue
4yyCcesl TOYKaMU KOOPAMHATHOM IIPSIMOM; T€OMETPUUYECKAst MHTEPIPETALMS MO YUCIIA.
MHOKeCTBO LIENbIX Yncenl. MHOKECTBO paliMoHalbHbIX uncel. CpaBHEHNE PALlMOHAJIBHBIX YHCEIL.
Apudmernueckue eUCTBUS C pallMOHATBLHBIMU urciamu. CBOMCTBa apu(METHUECKUX ACHCTBHM.

Pacmnpenue MHOKeCTBA HaTypaIbHbIX YUCEN 10 MHOXKECTBA LENbIX. MHOXKECTBA LENBIX YHCEIT 10
MHOXKECTBA PallOHAJBHBIX. ParoHaIbHOE YKCII0 Kak OTHOIIeHHe M\n, Tae M — [eoe Ynucio, N —
HaTypajabHOE. CTENEHb ¢ LENbIM II0KA3aTeIeM.

JeiictBuTenbHble uncna. KBagparHelil kopeHb u3 uncia. KopeHb TpeTbeli cTeneHu. 3anuch KOpHEH ¢
MIOMOIIIBIO CTETIEHH ¢ APpOoOHBIM NokazateneM. [loHaTue 06 upparMoHaILHOM YHCIIE.
HppanmoHaibHOCTh YKcIa U HECOM3MEPUMOCTb CTOPOHBI M IMaroHaiu Kajapara. Jlecsatuunele
NpUOTMHKEHUS! UPPALTMOHATBHBIX YMCeNl. MHOXECTBO ACHCTBUTEIBHBIX YHCEN; IPECTABICHHUE
JEWCTBUTENBHBIX YHCENl OECKOHEUHBIMU AECATUYHBIMU ApoOsiMu. CpaBHEHHUE IEHCTBUTENBHBIX
yrcen. Koopaunarnas npsimast. M300pakeHue yucen TOUKaMu KOOPIAMHATHOU TpsMoid. HYucnoBbie
IIPOMEXKYTKH.

W3mepenust, mpubIMKEHHs, OLICHKU. 3aBUCUMOCTH MEX/ly BeTMUYMHAMU. ETMHUIIBI H3MepeHUs
ONUHbBL, NaOWaAou, 06véma, maccul, 6pemenu, ckopocmu. [IpuMepsl 3aBUCUMOCTEN MEXKITY
BEIIMYUHAMHU CKOPOCMb, 8PEMS, PACCMOSAHUE, NPOU3BOOUMENbHOCMb, 8peMs, paboma, yena,
KOAU4ecmeo, Cmoumocms U Jp.

[IpencraBnenue 3aBucumMocteil B Buae Gopmyn. Beruncienus no ¢popmynam. PereHne TeKCTOBBIX
3a1a4 apu(METHYECKUMH CIIOCOOAMHU.

Pa3mepsr 00BEKTOB OKpYKAIOIIETO MUpPa (OT AIIEMEHTAPHBIX YacTHIL 10 BceleHHoi), AMUTENbHOCTh
IIPOLIECCOB B OKPYKAIOILEM MUpE. BblieneHre MHOXKUTENS — CTEIIEHU ACCATH B 3alMCHU YHCIIA.
[TpubnmxEHHOE 3HAYEHUE BETMYMHBI, TOUHOCTh NMpHONMKeHus. [Ipukuaka u oeHka pe3ynbTaToB
BBIUYHCIICHU I

AJII'EBPA

Anrebpanueckue BelpakeHHs. Vcronb3oBanue OykB st 0003HAUEHUS YUCEN; ISl 3aIIMCH CBOHCTB
apupMeTHIeCKUX AeHCTBHI. BykBeHHbIe BoIpaKeHUs (BBIPAKEHUS C IIEPEMEHHBIMH ). YnciioBoe
3HaueHne OyKBEHHOTO BhIpakeHHs. JlomycTrMBble 3HaueHus nnepeMeHHbIX. [locTanoBKa BeIpaKeHUH
BMECTO nepeMeHHbIX. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHHI HA OCHOBE CBOMCTB
apupmeTHuecKux aericTBuil. PaBeHcTBO OyKBeHHBIX BeIpakeHUH. ToxecTBo. CTeneHs ¢
HaTypaJbHBIM IOKa3aTeseM U e€ cBoicTBa. OHO WiIeHbl 1 MHOTOUJIEHbI. CTETIEHh MHOTOWIEHA.
CrnosxeHue, BBIYUTaHNE, YMHOKEHHE MHOTOWIEHOB. DOpMyIbl COKpaAIlEHHOTO YMHOXKEHMSI: KBaJpar
CyMMBI U KBajapar pasHocTd. Dopmyna pa3HOCTH

KBajpatoB. [IpeoOpazoBaHme 11€10T0 BRIPAKEHHSI B MHOTOUJICH. Pa3iojkeHre MHOTOWICHOB Ha
MHOKUTENN. MHOTO4IEHBI ¢ OJHON nepeMeHHOoM. Kopenb MHOTOWIeHa. KBagpaTHBIN TpEXWIEH;
Pa3IOKEHHUE KBAJPATHOTO TPEXUICHA HA MHOKUTENH.

Anrebpanueckas 1po6b. OCHOBHOE CBOICTBO anredpanyeckoit ApoOu. CrnoxeHue, BhIYUTaHHE,
YMHOXEHHE, JIeieHue anredpanueckux qpooeil. CTeneHs ¢ 1esbIM MoKa3aTesieM U e€ CBOMCTBA.
ParmonanbHble BhIpaKeHUs U UX IpeoOpa3oBaHus. Jloka3aTenbCTBO TOXKIECTB.

KBanparubie kopHu. CBoicTBa apu()METHUECKUX KBAJPATHBIX KOPHEH U UX IPUMEHEHHE K
peoOpa30BAHUIO YHUCIOBBIX BHIPAKCHUN M BHIYUCICHUSIM.

VYpaBuenus. Haxox/ieHre HEM3BECTHBIX KOMIIOHEHTOB apH(PMETHUECKUX JeHCTBUI. YpaBHEHHUE C
oJiHOM nepemeHHOM. KopeHb ypaBHeHus. CBOMCTBA YUCIIOBBIX PaBEHCTB. PaBHOCHUIIBHOCTD
ypaBHeHuil. JIuneiHoe ypaBHenue. KBagparnoe ypaBHeHue: GpopMyna KOpHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM U KBaJPaTHBIM.
[Tpumeps! perieHus: ypaBHEHUI TpeTbell M 4eTBEPTOH creneHel. Pemenne 1poOHO-paliMoHaNbHBIX
YpaBHEHUH. YpaBHEHUE C ABYMs IIepeMEHHbIMU. JINHEWHOE ypaBHEHUE

C IByMs IIEPEMEHHBIMHU, IIPUMEPBI PELLICHUS YPAaBHEHUH B 11eNbIX ynciaax. Cucrema ypaBHEHHH
IBYMS IIEpeMEHHBIMU. PaBHOCHIIBHOCTD cucTeM. CUCTEMBI ABYX JIMHEUHBIX YPAaBHEHUH C ABYMS
[IEPEMEHHBIMU; PEIICHNUE MIOJCTAaHOBKOU U CI0KeHUEM. [IpuMepsl peleHus CUCTEM HENTMHENHBIX
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YpaBHEHHI ¢ AByMsI IEpEMEHHBIMH. PelieHne TeKCTOBBIX 3a/1a4 alnredpandyeckuM CrocoOoM.
JlexapToBBI KOOPAMHATHI Ha MIIOCKOCTU. [locTpoeHne Touky 1o ee KOOpAUHATAM, OIIPEIEICHHE
KOOpAMHAT TOYKH Ha MJIOCKOCTH. [ paduueckast UHTEpIIpeTalusl ypaBHEHUS C JBYMsI IEPEMEHHBIMHU.
I'paduk MMHEHHOTO ypaBHEHHS C ABYMS IIEPEMEHHBIMH; YIIIOBOU KOA((HUIIMEHT MPSMOI; YCIOBUE
napajieIbHOCTH MPSAMBIX. [ paduku nmpocTelimx HeMMHeHHbIX ypaBHEHUIl: mapabona, rumnepoora,
OKpPYXHOCTB. [ paduueckast UHTEpIIpETALUs CUCTEM YPAaBHEHHI C AByMsI IEPEMEHHBIMHU.
HepasencrBa. UncioBble HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHOM NIEPEMEHHOM.
PaBHOCHIBHOCTH HepaBeHCTB. JIMHEITHBIE HEPABEHCTBA C O/IHOM nepeMeHHON. KBagparHele
HepaBeHCTBAa. CHCTEMbI HEPAaBEHCTB C OJIHOM MEPEMEHHOM.

OYHKINN

OcHOBHBIE TIOHATHS. 3aBUCUMOCTH MKy BennunHamu. [loustue pynkiun. O61acTh onpeneaeHus
¥ MHOXKECTBO 3HaueHUH (pyHkiuu. CrnocoOsl 3ananus gynkuuu. I'padux Gpynkuuu. CroiicTBa
¢byHKIMi, X oToOpakeHue Ha rpaduke. [Ipumeps! rpadKOB 3aBUCHMOCTEH, OTPaXKAIOIIUX
peanbHbIE IPOLIECCHI.

Yucnossie pyHKIuN. OyHKINHN, OMUCHIBAIOIINE TPSAMYIO U 00paTHYIO MPOTOPLUOHATIBHbBIE
3aBHCUMOCTH, UX rpaduku u cBoiicTBa. JInneinas ¢pyHkius, e€ rpapuk u cBoiicra. KBagparuunas
¢bynkius, e€ rpaduk u cBoiictBa. CreneHHbIe (PyHKINU C HATYpAIbHBIMU MOKa3aTesiMu 2 U 3, UX
rpacuk u ceoiictea. Ipaduku dyrxumit v = Vx , y = Vx, y = |x|.

Yucnosele nocienoparenbHOCTU. [IoHATHE YMCIOBOM NOCIEN0BATENBHOCTH. 3alaHNe
MOCJIEIOBATEIBHOCTH PEKYPPEHTHOM (popMyInoit u popmysoii n-ro usieHa.

Apudmernueckast 1 reoMmerpudeckas nmporpeccuu. @opmyisl N-ro wieHa apupMeTuIeckon 1
reOMETPHUECKON TPOrpeccuii, CyMMBI MIEPBBIX N-X WiEeHOB. M300pakeHne 4IeHOB apu(pMeTUIECKOI
Y T€OMETPUYECKOU MPOrPECCUN TOUKAMH KOOPAUHATHOM MJIIOCKOCTH. JIMHEWHBIN 1
AKCIOHEHIMAIBHBIA pOCT. CII0KHBIE TPOLIEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OmnwucarenpHas cratuctuka. [Ipencrapnenne JaHHBIX B BUJIE TaOMHII, JUAarpaMm, rpadukoB.
Cnydaiinas n3MeHYMBOCTh. CTaTUCTUYECKHE XapaKTepUCTUKU HaOopa JaHHBIX: CpeHee
apupmeTHIecKoe, MeIaHa, Hanboblee 1 HauMEeHbIlee 3Ha4eHus, pasmax. [Ipencrasienue o
BBIOOPOYHOM HCCIIEJOBAHUU.

Cnydaiinbie coOBITHS U BEpOSTHOCTH. [IoHATHE O clTydaiiHOM OTBITE U CilydaitHOM coObIThH. YacTora
cirydaifHOTo coObITHs. CTaTUCTHYECKUH MOAXO0/ K IIOHATHIO BEPOSTHOCTH. BeposTHOCTH
MIPOTUBOTIONOKHBIX cOObITHI. He3aBucuMbIe COOBITHS. YMHOXKEHHE BEPOIATHOCTEH. Jl0CTOBEpHEIE U
HEBO3MOKHBIE COOBITHS. PaBHO BO3MOXKHOCTB cOObITHH. Kitaccrueckoe ornpeneneHne BeposSTHOCTH.
Komb6unatopuka. Pemenre koMOMHATOPHBIX 3a/1a4 iepeOopoM BapraHToB. KoMOMHATOpHOE MPaBMIIO
yMHOXeHH. [lepecTaHOBKM U pakTOpHUAIL.

JIOT'MKA 1 MHOXECTBA

TeopeTnko-MHOKECTBEHHBIE MOHATHS. MHOKECTBO, AIEMEHT MHOXKECTBA. 3a/JaHUE MHOXKECTB
MIEPEYNCIIEHUEM IEMEHTOB, XapaKTePUCTUIECKIUM CBOMCTBOM. CTaHaapTHBIE 0003HAYECHUS
YHCIOBBIX MHOKeECTB. IlycToe MHOKECTBO U ero ob6o3HaueHue. [logmuoxectBo. OObennHEHNE U
[IEpECEYCHUE MHOXKECTB, Pa3HOCTh MHOXKECTB. MIuTrocTparus OTHOIEHUN MEX Iy MHOXKECTBAMU C
IIOMOUIBIO AUarpaMM Dilniepa — BeHHa. DnemeHTsI JIoruky. [IoHsTHE O paBHOCUIIBHOCTH,
CJIeIOBAaHUHU, YIOTpEOIIEHHE JIOTHUYECKUX CBA30K €CIIH ..., TO ..., B TOM U TOJIBKO B TOM CIy4ae,
JIOTUYECKUE CBA3KU U, UIIH.

MATEMATHKA B UICTOPUYECKOM PA3BUTHU

Hctopus hopMupoBaHus TOHATHS YKMCIIa: HATYpaJIbHbBIE YUCIIA, TPOOU, HEOCTAaTOUHOCTD
palMOHAIBHBIX YNUCEN 711 TEOMETPUYECKUX U3MEPEHUM, HppallnOHaNIbHbIE yncia. CTapuHHbIE
cuctembl 3anucu uncen. [Ipoou B Basunone, Erunre, Pume. OTKpbITHE NECATUYHBIX IPOOCH.
CrapunHble cucTeMbl Mep. [lecsTuunblie ApoOu 1 MeTpudeckas cucrema mep. [losiBneHue
OTpHLATENbHBIX Yrcen 1 Hyns. JI. Marauukwii. JI. Ditnep. 3apoxaenue anreOpbl B HeApax
apupmeTnxu. An-Xopesmu. Poxxnenne OykBenHoi cumomuki. I1. @epma, @. Buer, P. Jlexkapr.
HcTtopus Bompoca 0 HaX0kAEHUN POpMYIl KOpHEH anreOpandecKiux ypaBHEHUH, Hepa3peuMOCTh B
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panukanax ypaBHeHHH crenienu, 6onpiielt yetelpéx. H. Tapranss, k. Kapnano, H. X. A6ens, O.
lanya. 306peTenue MeTo1a KOOPMHAT, MO3BOJISIONIETO MEPEBOAUTH T€OMETPUIECKUE 00BEKTHI Ha
361K anreOpsl. P. Jlexkapt u I1. depma. [Ipumepsl pa3nuuHbIX CHCTEM KOOPIMHAT Ha IJIOCKOCTH.
3anaua Jleonapmo [Im3anckoro (PuboHauum) o Kpoukax, uncia Gubonaduu. 3aaqa o maxMaTHOI
nocke. Mctoku Teopun BEpOSTHOCTEN: CTpaxoBoe A€o, asapTHelie Urpsl. 1. @epma u b. Ilackans. S1.
bepnynmu. A. H. Konmoropos.

Ot 3emnemepus k reomerpun. [ugarop u ero mkona. danec. Apxumen. [Toctpoenne npaBUIbHBIX
MHOTOYTroJIbHUKOB. Tpucekius yrina. Ksanparypa kpyra. Yasoenue kyo6a. Mcropus uncna . 3o50toe
ceuenne. «Hauana» EBknmuaa. JI. Ditnep. H. U. JlobaueBckuii. Micropus nsaroro nocrymnara.
N300peTenne MeToia KOOPMHAT, MO3BOJISIOIIETO EPEBOAUTH TEOMETPUUECKHE 00BEKTHI Ha SI3bIK
anreopsl. P. Jlexapt u I1. @epma. [Ipumeps! pa3nuuHBIX CHCTEM KOOPIMHAT HA TJIOCKOCTH.

HATJIAJHASA TEOMETPUA.

Harnsigaeie npencraBieHus 0 MPOCTPAHCTBEHHBIX (UTYypax: KyO, mapajuiesenumnes, mpusma,
nupamua, map, chepa, KoHyc, TIMHAP. M300paxenue npocTpancTBeHHBIX GUryp. Ilpumepsr
cedeHuil. MHororpanHuku. [IpaBunbHbIe MHOTOrpanHuKY. [IpuMepsl pa3BEPTOK MHOIOI'PAHHUKOB,
LUJIMHIPA U KOHYCA.

[Tonsitue 06vEMa; enuHuUIBI 00bEMaA. OOBEM NMPAMOYTOJILHOTO NapaieNienuesna, Kyoa.
I'EOMETPUYECKUE ®UT'YPBI.

IIpsmble u ymsl. Touka, npsimasi, ockocTb. OTpe3ok, Jyd. Yroa. Buasl yrios. BeprukaneHeie u
CMexXHbIE yIbl. buccekrpuca yria.

[TapaytensHble ¥ nepecekaromuecs npsamele. [leprnenaukynsapasle npsamsie. TeopeMsl 0
[IapaJUICIbHOCTU U NEPIEHIUKYISIPHOCTH NPAMBIX. [IepleHIuKyIIsp U HaKJIOHHAs K IIPSIMOMU.
CepeauHHBIN NEepIeHIUKYISIp K 0Tpe3Ky. [eomerprueckoe MecTo Touek. CBOKCTBA OMCCEKTPUCH
yIlIa ¥ CEpEAVHHOIO IEPIICHIUKYIISApA K OTPE3KY.

Tpeyronsauk. BeicoTa, Mmenuana, Guccekrpuca, CpeiHss JIMHUS TpeyrojbHuKa. PaBHoOepeHHbIC 1
PaBHOCTOPOHHHUE TPEYrOJIbHUKH; CBOMCTBA U MPU3HAKK PABHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3naku
paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronbHUKa. COOTHOIIEHUS MEXAY CTOPOHAMH U yIJIaMU
TPEYyroJbHHUKA.

Cymma yrioB TpeyroinsHuKa. BHenHue yriiel TpeyronsHuka. Teopema @aneca. [TonoOue
TpeyroiabHUKOB. [Ipu3Haku nmogoous TpeyronbHUKoB. Teopema [Tugaropa. Cunyc, KOCHHYC, TAHTEHC,
KOTAHT'€HC OCTPOro yIvia MpsIMOYTOJIbHOTO TpeyrosibHUKa U yrioB oT 0 1o 180°; npuBeneHue k
OCTpoMYy yriy. Penienne npsiMoyroiabHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. POPMYIIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC OJHOTO U TOTO K€ yIIa.
Pemenne TpeyroibHUKOB: TEOpEMa KOCUHYCOB M TEOPEMA CUHYCOB. 3aMe4aTe/IbHbIE TOUKH
TPEyroJbHHUKA.

YersipéxyronsHuk. [lapamnenorpamm, ero cBoicTBa U npu3Haku. [IpsMoyronsHUK, KBaIpat, poMo,
UX CBOMCTBA U IPU3HAKU. Tparenus, Cpeanss JMHUA Tparnenuu. MHOroyrojabHUK. Beimykibie
MHOTOYroJbHUKH. CyMMa yIIOB BBIITYKJIOTO MHOTOYTroJIbHUKA. [IpaBUIbHBIE MHOTOYTOJIbHUKY.
OxpyxHocTb U Kpyr. [lyra, xopna. Cekrop, cerMeHT. LleHTpanbHblii yros, BIUCAHHBIN YroJl,
BEJIMYMHA BIIMCAHHOIO yIi1a. B3auMHOE pacrosiokeHue MpsMOM U OKPYKHOCTH, JIByX OKPYKHOCTEH.
KacarenbHas 1 cekylias K OKpy)KHOCTH, UX CBOICTBA. BriMcaHHbIE ¥ ONMCAHHBIE MHOTOYTOJIBHUKH.
OKpyXHOCTb, BIIUCAHHAsl B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHAsI OKOJIO TPEYrOJIbHUKA.
BrucanHbIE ¥ ONIHCAaHHBIE OKPYKHOCTHU IIPABUIILHOTO MHOTOYT'OJIBHHKA.

I'eomerpuueckue npeoOpazoBanus. [lonstue o paBercrse ¢puryp. [loHsTre o IBMKEHUH: OCeBast U
LEHTpalbHAasi CAMMETPHH, TTapaJUIeTIbHBIN epeHoc, moBopoT. [lonsTue o nogobuu ¢puryp u
romoreTuu. [locTpoeHus ¢ NIOMOILBIO HUPKYIIS U TUHENKH. OCHOBHBIE 3a/1a4ul HA IOCTPOECHUE:
JEJICHUE OTpe3Ka IOI0JaM; IOCTPOCHHE YIUIa, PABHOIO JAHHOMY; ITIOCTPOEHUE TPEYTOJIbHUKA 110
TpEM CTOpPOHAM; MTOCTPOCHHUE TEPICHIUKYIISAPA K MPSIMOI; IOCTPOEHUE OMCCEKTPHCHI YITIa; IeIeHUE
OTpPE3Ka Ha N PaBHBIX YACTEH.

Pemenue 3an1a4 Ha BBIYUCIIEHUE, 10KA3aTEIBbCTBO U IOCTPOCHUE C UCIIOIb30BAHUEM CBONCTB
M3YYCHHBIX UTYP.

N3MEPEHUE 'TEOMETPUYECKMX BEJIMYHMH.
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Jlnuna orpeska. PaccrosgHue oT Touku 10 npsaMoil. PacctosiHue MeX 1y NapauleIbHBIMU IIPSIMBIMU.
IIepumerp MHOrOyronbHuKa. JJIMHA OKPYKHOCTH, YUCIIO T; IJIMHA JYI'M OKPYKHOCTH. [ pagycHas
Mepa yIiia, COOTBETCTBUE MEXAY BEIUYMHON LICHTPAIBHOIO yIVla U JUIMHOU Iy OKPYKHOCTH.
[TonsiTue momniaayu miockux ¢uryp. PaBHococrapieHHble U paBHOBenuKkue Gurypsl. [Inomans
npsMoyrosbHuKa. [lnomanu napaenorpamma, TpeyrojibHUKa U Tpaneuud. [lnomans MHOTO-
yronbHuKa. [Inomanpe kpyra u miomniaas cekropa. COOTHOIIEHHE MEX Ty TUIOIIASIMH MTOJ0OHBIX
¢uryp. Pemenne 3aa4 Ha BBIYMCICHUE U IOKA3aTEILCTBO C HCIIOIB30BAHUEM H3YUYEHHBIX (DOPMYIL.
KOOPJUHATBI.

VYpaBHenue npsamoil. Koopaunars! cepequnsl oTpeska. @opmyina pacCTOSHUS MEXAY ABYMsI TOUKaMHU
IIJIOCKOCTH. YPaBHEHUE OKPYKHOCTH.

BEKTOPBI.

JlnnHa (Moayne) BekTopa. PaBeHcTBO BekTopoB. KomnmuneapHsie BekTopsl. KoopauHatel BeEKTopa.
YMHOKEHHE BEKTOPA HA YUCIIO, CyMMa BEKTOPOB, PA3JIOKEHUE BEKTOPA M0 ABYM HEKOJUIMHEAPHBIM
BekTopaM. CKaJsipHOE IPOU3BEIEHUE BEKTOPOB.

TEOPETHMKO-MHOXECTBEHHBIE ITOHATHA.

MHOX€ECTBO, AIEMEHT MHOXKECTBA. 3aJaHUE MHO)KECTB IIEPEUNCIIEHUEM NIEMEHTOB,
XapakrepucTuueckuM cBoiictBoM. IlogmuoxkecTBo. OObennHEHNE U

[IEPECEUEHUE MHOXKECTB.

SJIEMEHTbI JIOI'MKM.

Omnpenenenue. AkcuoMsl U TeopeMsl. JlokazarenscTBo. Jloka3arenbcTBO OT IPOTUBHOTO. Teopema,
oOparHast nanHoil. [Ipumep u koHTpripumep. [loHsATHE O pAaBHOCUIBHOCTH, CIEIOBAHUH,
yIoTpeOIeHne JIOTHIECKUX CBA30K €CJIH ..., TO ..., B TOM M TOJBKO B TOM CiIy4yae, JOTHYECKUE CBSI3KU
U, WIN.

4. TemaTn4yeckoe NJIAHUPOBAHME

5 knacc
KonnyecTBo yacoB
Ne n/mn HasBanue pazzgeina (aBTOpCKAs Mporpamma) KoHTponbHBIX paboT

HarypanpHble unciia 1 nikaisl 15 1

2 CrnosxeHue ¥ BBIYUTAHNUE HaTypalbHBIX 21 2
quce.

3 YMHOKEHUE U JIENIEHNE HaTypalbHbIX 27 2
quce.

4 ITnomanu 1 0ObEMBIL. 12 1

5 OOBIKHOBEHHBIE IPOOH. 23 2

6 Hecstuunbie gpodu. CroxeHue u 13 1
BBIUMTAHHE JCCITUYHBIX APOOEH.

7 YMHOKEHUE U JEJIEHNE AECITUUHBIX 26 2
IpoOei.

8 WNHCTpyMEHTHI JUIsl BBIYUCICHUN U 17 2
M3MEpEHUH.

9 MHoxecTBa. 6 0
HToroBoe noBTOpEHUE. 10 1

Hroro: 170 14
6 xyacc

KomunuecTBo yacoB

Ne n/mn HasBanue paszgeina (aBTOpCKAs Mporpamma) KoHTponbHBIX paboT
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1 JlenmuMOoCTh YnCell. 20 1
2 CrnosxeHue U BEIYUTaHUE APOOeii C 22 2
pa3HBIMU 3HAMEHATEIISIMH.
3 YMHOXEHUE U JeTIeHue 31 3
OOBIKHOBEHHBIX JIPOOCH.
4 OTHo1IEHUs ¥ IPONOPLIMH. 18 2
5 ITonoxurenbHbIE U OTPULIATEIILHBIE 13 1
qHca.
CrnoxeHue ¥ BBIYUTAaHUE 11 1
6 MOJIOXKUTEIBHBIX H OTPHUIIATEIIbHBIX
qHCeT.
YMHOKEHUE U JIEJIEHNE 12 1
7 MOJIOXKUTEIBHBIX H OTPHUIIATEIIbHBIX
qHCeTl.
8 Pemenne ypaBHeHuUi. 13 2
9 KoopnanHats! Ha IIIOCKOCTH. 13 1
Hrorosoe nosropeHue. 17 1
Hroro: 170 15
7 KIace
KonnyecTBo yacoB
Ne /i Haspanne pasiena (aBTOpCKAd KoHTponbHbIX
IIporpaMma) pabor
1. BelpakeHue, ToKIeCTBa, YpaBHEHHUS. 23 2
2 HauanbHble reomerpuueckue 10 1
CBEJICHHSL.
3. DyHKIHSL. 11 1
4. TpeyrosbHUKH. 17 1
5 Crenens ¢ HaTypaJlbHbIM 11 1
MIOKa3aTeseM.
6. [TapanienbHble NpsSMBIE. 13 1
7. MHOTro4JIEHBI. 18 2
8. @DopMyIIbl COKpPAIIEHHOTO YMHOXKEHHUSL. 18 2
9 CooTHOIIEHUSI MEXly CTOPOHAMH U 18 2
yIJIaMH TPEYroJIbHHKA.
10. Cucrembl JTUHENHBIX YPAaBHEHUH. 15 1
11. [ToBTOpeHue. 16 (6a+10r) 2
Hroro: 170 16
8 kiacc
KonnyecTBo yacoB
Ne /i Hassarue pasnerna (aBTOpCKAd KoHTponbHbIX
IIporpaMma) pabor
1. YeThIpexyroJbHUKU. 14 1
2. ParonanbHbie qpoOu. 23 2
3. KBasparHble KOpHH. 20 2
4. [Tnomane. 14 1
S. KBaspaTHble ypaBHEHHS. 21 2




6. IToo6GHBIE TPEYTOTBHUKH. 19 2
1. Hepasencraa. 21 2
8. OKpYXHOCTb. 17 1
9 CreneHs ¢ LETbIM [TOKA3aTENEM. 12 1
' DJIEMEHTHI CTaTUCTUKU.
10. | [ToBTOpeHue. 9 (5at4r) 2
Hroro: 170 16
9 xiacc
KonnyecTBo yacoB
Ne /i Haspanne pasena (aBTOpCKAd KoHTponbHbIX
IIporpaMma) pabort
1. KBanparnunas QyHkuus. 22 2
2. Bekropsl. 10 1
3. MeTto1 KOOpAUHAT. 11 1
CooTHo1IEHNE MEXTy CTOPOHAMU U 13 1
4, yriamu TpeyrojabHuka. CkansipHoe
IIPOU3BEACHUE BEKTOPOB.
5 VYpaBHEHUS ¥ HEPABEHCTBA C OJHOU 16 1
NEPEMEHHOM.
6 JlnrHa OKPY>KHOCTH M ILIOIA b 12 1
Kpyra.
v VYpaBHEHUS ¥ HEPABEHCTBA C ABYMsI 17 1
NIepEMEHHBIMH.
8. JIBrOKEeHUSI. 9 1
9 Apudmernueckas u reoMeTpuyecKas 15 2
POTPECCHSL.
10. HavanbeHble cBeieHUs U3 2 0
CTEPEOMETPUH.
11. | O6 akcmoMax IJIAHUMETPUH. 2 0
12 DneMeHThl KOMOMHATOPUKHU U TEOPHH 15 1
BEPOSTHOCTEH.
13. | IloBropeHnue. 26 (17a+9r) 3
Hroro: 170 15

13




