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TlosicHuTEIBLHASA 3aIMCKA

PaGouas mporpamMma cocCTaBJIeHa B COOTBETCTBUU

e ¢ TpeboBaHUSIMH (elepatbHOTO TOCyIapCTBEHHOro obpazoBartensHOro crangapta (PI'OC)

OCHOBHOI'O

oOmiero oOpasoBanus (ymeepoicoer npukazom Munobpuayxu P® Ne 1897 om 17.12.2010) ¢ usmenenusimu u
odonoanenusamu om 29 oexabps 2014 2., 31 dexabps 2015 2., 7 uonsn 2017 2.;
e  OOIIOOO MOY «Cpednss wixora Ne67»

Onucanue mecra yueOHOro npeamMera B y4eOHOM IIaHe
CornacHo (¢enepanpHOMY 0a3ucHOMY Yy4eOHOMY IUTaHy [UIsI OO0IIE0Opa30BATENBHBIX YUPEKACHUIH

Poccuiickoii denepanuu Ha U3y4eHHE MAaTEMAaTUKH Ha CTYIEHW OCHOBHOTO OOIIEro 00pa30BaHUsl OTBOJIUTCS HE
MeHee 875 4acoB K3 pacyeTa 5 4acoB B HEJEINIO ¢ 5 1o 9 kJjacc.

Yueonwii nnan MOY «Cpeonss wixona Ne67»

Knacc Ilpeomem Yuebuvie nedenu Obwee kon-60 Kon-60 uacos 6
yacos Heoeo
5-6 Mamemamuxa 34 170 5
7 Aneebpa 34 102 3
8 Aneebpa 34 119 3,5
9 Aneebpa 33 99 3
7 T'eomempus 34 68 2
8 T'eomempus 34 85 2,5
9 Teomempus 33 66 2

3JIEKTPOHHBIE PECYPChI.

Y4eOHO-MeTOoANYEeCKOe o0ecnieyeHre MO yueOHOMY npeamery «MareMaTHKa», BKINOYAas

1. Maremaruka: 5 wi. / H. 5. Bunenkun, B. W. XKoxos, A. C. Yecnoko, C. WU. lIsapubypa. — M.:
Mmuemo3suHa, 2019. B 2-x gacTax
2. Maremaruka: 6 xn. / H. 5. Bunenxwn, B. . XKoxos, A. C. Yecnokos, C. U. IBapubypn. — M.:
Muemo3suHna, 2019. B 2-x yactax

3. Anrebpa 7 kiacc:
H.I''Munnrok , K. 1.Hemkos
4. Anrebpa 8 xiacc:
H.I"'Munmiok , K.M1.Hemkos
5. Anreb6pa 9 «kiacc:
H.I''Munnrok , K. 1.Hemkos

yue0.
yue0.

y4e0.

Ui 00IIe00pa3oBaTeNbHBIX OpraHu3anuii/ ABTOPHI:
u ap./ llox pen. C.A.TensxoBckoro .-M,: IIpocsemmenue, 2019.
Ui 00IIe00pa3oBaTeNbHBIX OpraHu3anuil/ ABTOPBI:
u np./ Iloxg pen. C.A.Tenskosckoro .-M,: [Ipoceemenue, 2019.
Ui 001eo0pa3oBaTeNnbHBIX OpraHu3anuii/ ABTOpPBI:
u ap./ llox pen. C.A.Tensixockoro .-M,: IIpocsemmenue, 2019.

10.H.Maxkapsrues,
10.H.Maxkapsrues,

10.H.Maxkapsrues,

6. V4eOHUK C DJIEKTPOHHBIM MpuIoKeHueM. I eomerpus 7-9 knaccwl. Aemoper: Atanacsau JI.C., Byrysos B.@.,
Kanomues C.b., IToznsk O.I'., FOauna U.1.M,: IIpoceeuienue,2013

Inexmponnsvie oopazosamenvuvie pecypcovt (JOP)

6 npenodasanuu yueonvix npeomemos «Mamemamuray, «Anzeopay, «I eomempusny

Ne Anpec 0P*
u/n Ha3Banme pecypca / kpaTkoe onucaHue
locynapcTBennast obpa3oBateinbHas 1wiatdopma «Poccuiickast snekrponHnas | https://resh.edu.
IIKOJIa» — 3TO MHTEPAKTHBHBIC YPOKHU IO BCEMY IIKOJIBHOMY Kypcey ¢ 1 mo 11 | ru/about
KJIacC OT JIydlllUX Y4YuTeJIed CTpaHbl, B TOM 4YHCJIE [0 MaTeMaTHKe.
1. | UadopmannonHo-oOpazoBaTenbHas cpega Ui W3YYEeHHS MaTeMaTHKH,
oOBpeuHAOmAs yaeHuka (B ToM umcie aereil ¢ OB3), yuurens, poaurens u
OTKpBIBAIOIIAs PABHBIA JIOCTYl K KAueCTBEHHOMY o0OIIeMy 00pa30BaHHIO
HE3aBHUCHMO OT COIMOKYJIbTYPHBIX YCIOBHIA.
5 OnekTpoHHast OubnuoTeka Y4eOHMKOB M METOAMYECKHMX — MATEPUANOB. | hitp://window.edu.ru/
[IpenmetHsbie pa3nensl «MaTemaTukay, «Anredpay, «['eomerpusi»
desiepaibHBIi MHCTUTYT meaarornueckux wusmepennii. OI'D wu EID mo | https:/fipi.ru/
MareMmatuke. Ha caiite pasmermaiorcs: memo-Bapuantel EI'D, OI'D, 'BO mo
3. | maremaTrke, COOPHUKH MAaTepUasoB JJIsi IMOJATOTOBKM OOYYAroIIMXCS MO
MaTeMaTHKe, MeTOANYECKIE PEKOMEHJAIINH IKCIIEPTOB MPEIMETHOH KOMUCCUH
110 MaTeMaTHKE.
4. | Karajgor Poccuiickoro obimeobpasoBareasroro Iloprama.  Ilpeamernsie | http://window.e



https://resh.edu.ru/about
https://resh.edu.ru/about
http://window.edu.ru/
https://fipi.ru/
http://window.edu.ru/window/catalog

pasaciibl «MaTCMaTI/IKa», «Anre6pa», «I" COMCTPUS.

du.ru/window/c
atalog

http://www.school.edu

5 Karanor «OOpa3oBatensHble pecypcsl cetd HWHTepHer nnst  oOmero | .ru
" | obpazoBaHuUs».
6 Karanor «IxonbHbii Angexc». IlpeamerHbie pazgensl «MaTeMaTukay, http://catalog.iot.ru
" | «Anrebpay, «['eomeTpus».
OGpasoBaTebHbIi OpTaN s MOATOTOBKH K dK3aMeHaM 1o mpodubHoii u | NUPS://math-
7. 6 i ege.sdamgia.ru
a30BOIl MaTeMaTHKe.
Caiit A.Jlapuna. Marepuansl ans noarotosku Kk EI'D mo maremaruke, 6aza
3agau Qopmupyercss Ha ocHoBe OTkpbiToro baHka, TpPEeHHUPOBOYHBIX U ]
8. | amarHocTHuecKuX paGoT, MPOOHBIX M peanbHbIX Bapuanto EID u OID. | https:/alexlarin.net
Hmeercs BO3MOXKHOCTD COCTaBUTb BapuaHT B BEpCHUM JUIA  II€YaTH.
AanTUPOBAHO MOJ IEMOHCTpaMOHHBIN BapuanT EI'D Tekymiero roaa.
https://mathlesson.ru/n
9. | IIpencraBnensl pemenys TPeHUPOBOYHBIX BapuanToB A. Jlapuna OI'D u EI'D. | 54e/890
Caiir «llepBoe cents0ps». Exeromnsrii ¢ectuBamb «OTKPBITBIA YPOK»
(nmpoBoautcst ¢ 2003 roma). SIBmsercss MaccCOBBIM M TPEICTABUTEILHBIM
OTKPBITBIM II€JaroruyeckuM (opyMoM, B KOTOPOM NPHHHMAIOT Y4acTHE
10.| TBICAYM TEArOrOB — yuHTeNel MaTeMaTHKA. Matepuaisl ydacTHukoB (craten | NIPS://urok.1sept.ru
C MBJIOKEHHEM IMeIaroTHYeCKOro OIbITa) MyONUKYIOTCS Ha caiiTe, B KHUTaX-
cOOpHUKaX TE3UCOB CTaTeli W Ha KOMIIAKT-IUCKaX C TIOJTHOTEKCTOBBIMU
BEPCUSIMH BCEX MaTEPHAJIOB.
VYuu.py - oTedecTBEHHas OHJIAiH IwIatdopma, Tie yY4CHHKH W3 peruoHoB | https://uchi.ru/
Poccuu u3ydaroT mMateMaTHKy B MHTEPAKTUBHOU (hopMme. YUH.py pacKpbIBaeT
11 | MOTEHIMAI KAXKOr0 pebenka. Ilnatdopma aHaTM3UpPyeT ACHUCTBUS KaXKIOTO
| yUeHHKa M Ha OCHOBE AaHHBIX IMOAOHPACT NMEPCOHAIBHBIC 3aJaHUs, CO3AaBas
TakuM 00pa3oM HHAMBHUIYAIBbHYIO O0pa30BaTENbHYI0 TpaeKTopHio. B Tom
YHCcIIe U TI0 MaTeMaTHKE.
12 Caiir  Poccuiickoro coBeTa  OJHMMIHMAQA  INKOJbHUKOB. IlyGnumkyercs | https:/rsr-olymp.ru/
| yTBepKACHHBIN NEepeYeHb OJIMMITHA]] IIKOJIFHIKOB Ha TeKYIIMH Y4eOHbIi roj.
Polymedia — Bemymuii pOCCHHCKHI MOCTABIMMK KOMIUIEKCHBIX pemieHuid u | https://www.polymedi
ay/IMOBU3yalbHOTO 00OPY/ZIOBaHUs Ha pbhIHKE 0Opa3zoBaHMs. B koMmIuiekcHyro | a.ru/
13 TPOTPaMMy  TIOJUIEPKKH o0pa3oBaHMs BXOIUT: TEXHUYECKas IOJIEPIKKA;
| oOyuenne pabore c 0Opa3oBaTENbHBIMH HHCTPYMEHTAMH; METOAWYECKas
MOJ/IePKKa; MHPOPMALIMOHHAS TIOJJIEPHKKA; COTPYAHUYECTBO C TBOPUYECKHMU
HIKOJIAMHU: KOHKYPCBHI, KOH(EpEeHIIMU ¥ CEMHUHApBIL.
Enunast xomunekuust L{udpoBbix 00pazoBaTeNbHBIX PECYPCOB MO0 MaTeMaTuHKe, http://school- '//S.C hool-
14. collection.edu.r
o kiaccam, rTeMam 1 YMK u/
15, IlencoBer. Matepuanbl mo @I'OC. MaremaTtnka (TpOeKTHas JEeSITEIHHOCTS, https://pedsovet.org/
BHEKJIACCHBIE MEPONPHSITHSI).
YuurensCKkuii mopTai — MeKIYHAPOAHOE COOOIIECTBO YUUTEIIEH.
Kosutekuust aBTOpcKux npe3eHTalui, ypokoB U TECTOB, KOHTPOIBHBIX PaboT U | https://www.uchportal.
16.| paGounx nporpamMm Ui y4dMTENEeH HIKOJ, B TOM 4YHCI€ M IO MAaTEMATHKE | p/
Martepuansl a1 noarotoBku ydamuxcd kK EI'D m OI'D., B Tom uymcne mo
MaTeMaTHKe.
3aByu. UH}po.CaliT cogepkKUT METOAMYECKHE MaTepUuallbl AJISl MPErojaBaHus
17| MATCMATHKH, NO3BONACT NPOHTH HE3ABUCHMBIA MOHMTODHHI B OOMacTH https://www.zavuch.ru
| mpodunst cBoeil pabOTHI, COAEPKUT HWHPOPMAIUIO O KOHPEPEHIHIX | /
dopymax.
ObpasoBatenpHas couuaibHasi ceTb pabOTHUKOB 0Opa3oBaHus. Bo3MOXXHOCTB
18.| co3aTh MMHH-CAliThl megarora-Maremaruka, copMupoBaTh Matepuans i | NipS:/nsportal.ru/
YPOKOB, OITYOJIMKOBATHL MaTepUaIIbl MOPT(OIINO
19, WH]OypoK — MOMYISAPHBIA CaiT, OPraHM3YHOLIMA KOHKYDPCBI, OJMMIHMALBL | hitps://infourok.ru/

BUKTOPUHBI B 00JIaCTH MaTEMAaTHKU JUJIsL ,Z[eTefI, KOTOPBIM HCO6XOI[I/IMO
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IMOBBIIIATh MOTHBAIIMIO K MATCMATHKC.

20.

MatemaTuKka: cripaBoYHHK (HOpMYI o anredpe U reOMETPHH.

http://www.pm?298.ru/

21.

Mup wmarematuku. Ha caiite coOpaHbl camble WHTEpPECHBIE W SIPKHC
Mpe3eHTanuu Mo mMaremaruke. s Gosee ymoOHOI HaBUTAIMU MO CAlTy BCE
MIPE3CHTAIIMU Pa3elIeHbl Ha KJIACChHI, a TAKXKE CBEPXY UMEETCS IOUCK cailTa.

https://mirmatematiki.r
u/

22.

NeHudLit. DnekTpoHHbIe KHUTH KaTeropun «MaTeMaTHKay.
CaiiT SIBJISETCSA KaTaJIOTOM CChUIOK Ha (Daiijibl ¢ AIIGKTPOHHBIMH KHUTAMH TI0
MaTtemaruke (mpenMyiiecTBeHHo B popmarax PDF u DJVU).

https://www.nehudlit.r
u/books/subcat350.htm
|

23.

CoOpaHbl KHUTM M YYEOHHKH CaMbIX TMOMYJSPHBIX H BOCTPEOOBAaHHBIX
aBTOpoB. Matemaruka: Bunenkun H.S., Mopnkosua A.I'., [Toropemnos A.B.,
Vrpunosnu H.J., Kommoropos A.H., Aranacsn JI.C., Tynpuunckas E.E.,
Hemunosuu b.I1., Makaperues FO.H., Anumos 1. A. u npyrue.

https://nashol.me/knigi
/

24.

MIIHMO - Mockoeckuii llearp HemnpepsiBHOTO MaremMaTndeckoro
O6pazoBanmus. llems  caiita: COXpaHCHHE W Pa3BHTHE  TPATUITAH
MaTEeMaTHYECKOTo 00pa30BaHMs, MOJICPKKA Pa3IUYHBIX (DOPM BHEKIACCHOM
paboOThl CO IIKOJIbHUKAMH (KPYXKKOB, OJIMMIIUAA, TYPHUPOB U T.1.),
METOUYECKast IOMOIIb PYKOBOJUTEISIM KPY>KKOB H TIPEIIO/IaBaTeNsIM KIacCoB
C yriryOJIeHHBIM H3yYeHHEeM MaTeMaTHKH.

https://mccme.ru/

25.

Jlaboparopus A.I'. Mopakosuua.

https://utf8.lbz.ru/meto
dist/authors/matematik
a7/

26.

ABTOpCcKast cTpaHuIla JOKTOpa IEJAaroruueckux Hayk, Ipodeccopa,
3acimyxkeHHoro gesrens Hayku PO, Jlaypeara mpemun Ilpesunenta
Poccwuiickoit @enepanmu B obnactu obpazoanus 3a 2001 rox, mpodeccopa
Kadeapsl MaTEMaTHYECKOr0 aHaJM3a U METOIUKH NPENoJaBaHus MaTeMaTUKU
WHctuTyTa MareMaTdkd W WHPOPMAaTHKH MOCKOBCKOTO — TOPOJCKOTO
Mearoruieckoro ynupepcurera Anexcanapa ['puropresuua MopakoBrya.

Www.ziimag.narod.ru/i
ndex.html

27.

WNuTtepHeT-ipoekT «3amaum». CuctemMa 3amad sl HOATOTOBKH YPOKOB,
KPYXKOB U (paKyJIbTaTUBHBIX 3aHATHI 10 MaTeMaTHke. B cucreme comepkarcs
3aauyd OoJMMIuraa W TYPHUPOB IO MATEMATUKE PA3sHOr0 YPOBHA U pPa3HbIX
PETHOHOB.

https://problems.ru/

28.

YPOKMU. NET. Lensp caiita - mOMOIIb MOJOABIM U HAUMHAIOIIUM YUUTENIAM B
COCTAaBJICHHHM IIOYPOYHOTO W TEMAaTHYECKOTO IUIAHUPOBAHMS, CIIEHAPUEB
IIKOJIbHBIX TIPa3IHUKOB, B pPa3pabOTKe OTKPBITHIX YPOKOB IO Pa3HBIM
IIKOJILHBIM TpPEAMETaM, KJIACCHBIX YacoB, B TOM 4YHCIE IS yduUTelel
MaTEMAaTHKH.

http://www.uroki.net/

29.

MaremaThyeckue OJMMIMAILI M OJMMIMaAHbIC 3afaud. HHbopmarus o0
OJIMMITHA/IaX [0 MaTeMaTHKE pa3jMYHOrO0 YPOBHS, 3a/Ja4yd U MOAPOOHBIC
KOMMEHTAPHH K PELICHUSIM.

http://zaba.ru/

30.

Meralllkosa. MHTEpHET-KPY>KKH, KypChl, OJIMMIIMAJbI, KOHKYpPCBI, TECTBHI,
BEOHMHAPHI ISl IKOJILHUKOB. Y4ueOHbIe TIOCOOHS ISl IIKOJILHUKOB, BEOMHAPHI
JUISL yYUTENEH.

https://metaschool.ru/

31.

bubnmoreka BHIIEO-YPOKOB IO HIKOJIBHOM mporpamMme. OTKpPBITBIE YPOKH IO
BCEM IMpeaMeTaM MIKOJBHOW MpOTrpamMMbl, B TOM YHCIIE U IO MaT€MaTHKe,
COJIEp’KaT TECTHI, TPEHAKEPHI, KOHCTIEKTHI.

https://interneturok.ru/

32.

O6pa3oBarenbHbIe pecypchl MHTepHETAa — MaTemaTika. MaTepuaibl K ypokam
MaTeMaTHUKH 110 BCEM TeMaM U TapasijIeIIsiM.

https://may.alleng.org/
edu/math.htm

33.

Cailt, KOTOpBIA OTKPBIBAET NOCTYIN K OJIMMIIMAJAM [0 MaTeMaTUKe, Kypcam
MOBBIIICHHS KBAIM(UKAIIMK, BeOMHapaM, pad0dYrM IIporpaMmmam.

https://rosuchebnik.ru/
material/40-saytov-
kotorye-oblegchat-
rabotu-uchitelya/

34.

Omnnaiin-mkona dokcdopr. Ha caiite npemyaraercs noaroroputbes k EI'D u
OI'D no mareMaTuke, yriyOuThCs B IIPEIMET, IOCTYIUTH B BY3.

https://foxford.ru/

35.

[Moctpoenue rpadukoB GyHKIWI OHIIAMH.

http://www.yotx.ru/

36.

Jlnunelii caiit H. 3uns0epOepr (yuuTenb MaTeMaTHKy, 3aCiy>KEHHbBIH yIUTENb
Poccuu, kaHaMIAT MEIarorHYecKuX HaykK, JIOICHT, aBTOP psijia YI4eOHUKOB IO
mareMaTuke). Karanor ¢aiinos.

http://zilberberg.ru/
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37.

ApOy3. 3anumatenpHBId Mup udncel. ComepXUT 3aHUMAaTeNbHBIC (aKThl U3
MUpa YHCeTI.

http://arbuz.uz/t e pi.
html

38.

Marematuka B 1moMonlb. MOXHO 3a CUMTAHHbIE MHUHYTHl IIPOBEPUTH CBOU
WUCTUHHBIN YpOBEHb 3HAHWM IO MaTeMaTHKE 3a JII0OOW KIacc WM pas3fel,
BO3MOXHOCTH MOCIYIIATh KOPOTKHE JICKIIMU IO MIKOJFHON MaTeMAaTHKE.

http://mathtest.ru/

39.

Canva - onHmaiiH-cepBUC 10 CO3JaHUIO JUarpaMM HW  TpaduKoB
CaMOCTOSITETILHO MJIM HA OCHOBE I'OTOBBIX IIA0JOHOB.

https://www.canva.co
m/ru_ru/grafiki/

40.

01Math — obyuaroras oHmaifH-cHCTEMa IO MaTeMaTHKe, MpeIHa3HAYCHA IS
IIKOJILHUKOB, KOTOPBIC XOTAT JIydYIlle 3HATh MAaTeMaTHKY, MOJIYYUTh Ooliee
IyOOKOe TOHMMaHWE YJYeOHOTO MaTepwaiia, M, KaK CIIECTBHE, TOBBICHUTH
CBOIO YCIIEBAEMOCTb.

https://www.01math.c
om/

41.

Core — oOTeuecTBEHHBI OHJIAHH-TUIATGOPMA, KOHCTPYKTOP  CIOXKHBIX
WHTEPAKTUBHBIX 00pa30BaTEeNbHBIX EIMHMII, MaTEpHUaloB, B TOM YHCIE IO
MaTeMaTHKe M MPOBEPKA 3HAHUH C OOPATHOW CBSI3bI0 U AJICKTPOHHBIM
JKypHasioM. JlaHHBI KOHCTPYKTOp OBUT cO3MaH B paMKax IpOeKTa
«Hanmonanmenas Otkpeitas Ilkoma». C ero momMomipi0 MOMET CO3/1aBaTh
WHTEPAKTUBHBIC YPOKH, HHTEPAKTHBHBIC PAOOYHE JIMCTHI.

http://didaktor.ru/core-

otechestvennyj-
konstruktor-

interaktivnyx-urokov/

42.

Maremaruka Ui Bcex — oOpa3oBaTeNbHBIN NOpTan. J{MCTaHIIMOHHBIE YPOKH,
MHTEPHET-COPCBHOBAHMS, MAaTEeMaTHUECKHE COPEBHOBAaHUs, CCBUIKM HA
MOJIE3HBIE PECYpChl M COOPHUKU MHTEPECHBIX 3amad. OpraHn3aTopbl IPOEKTa:
[IpaButenscTBo  fpocnaBckoii  obOnactu, [lemapramMeHT  0Opa3oBaHUS
SpocmaBckoit  obmactu, I[Y SO «leHTp TeNeKOMMYHHUKAIMA |
WH(GOPMAITMOHHBIX CHCTEM B 00pa30BaHUM.

https://math.edu.var.ru
/

Dnexkmponnsvle oopazosamenvhuie pecypcot (IOP)

0715 (hOpMUPOBAHUA PYHKYUOHABHOU 2PDAMOMHOCIIU HA YPOKAX MAMEMAMUKU

U 80 GHEYPOUHOE GPeMSl.

Agapec J0P* Ha3Banmue pecypca / kpaTKoe onucanmue

https://fg.resh.edu.ru/

MunucrepcTBo npocseuieaus Poccuiickoit denepannu. DIeKTpOHHBIA OaHK
3aJIaHu# T ONIEHKH (PYHKIIMOHATLHOW TPAMOTHOCTH.

http://skiv.instrao.ru/

Caiitr ®I'bBHY MHHctuTyTa cTpateruu pas3Butusi obOpasoBaHus Poccuiickoit
AxazeMuu 00pa3oBaHHsI COJICPXKHUT AJIEKTPOHHBIN OaHK 3aJaHuil Uil OIICHKU
(YHKIIMOHATBHOM IPaMOTHOCTH. ITo KaXKJIOMY HAIIPaBJICHUIO
(YHKIMOHANBHONW IPaMOTHOCTH-(aiIbl CO CIIUCKOM OTKPBITBIX 3aJlaHUH, CaMU
3aJlaHus, XapaKTePUCTUKM 3aJaHUA M CHUCTeMa OLEHUBAHU, a Takke
METOJINYECKHEe KOMMEHTAPHH K 3a/1aHUSIM.

https://uchi.ru/

dopmupoBanre (PyHKIMOHAIBHOM TIPAMOTHOCTH CPEACTBAMHU IIIaT(OPMBI
VYun. Py. MHTepakTHBHbIE KapTOUKHM yd4aT IOLIArOBO IIE€PEBOAUTH YCIIOBHUS
3aJa4d Ha SI3bIK aJTOPUTMOB, MPUMEHSTh pa3IuuHble (QOpPMBI PabOTHI Hal
3a/laueil M 3aKpeIuIATh YCHEIIHble CTpaTeruu pemeHus. Pa3Hble MeTomabl
paboTsl ¢ ppoHTANIBHASL, TapHAas, MHAMBHIYyalbHas padoTa.

HJ'laHl/IpyeMl)Ie pe3yJbTaThbl OCBOCHUSA INPEAMETA «MaTteMaTHKa»
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Pasznen

BeinmyckHuK HAyYnTCS

BLIl'IyCKHHK MOJIYYUT BO3MOKHOCTD
HAYyYUTHCH

DJIeMEHTBbI e  OnepupoBaTb Ha 6a30BOM ypoBHE | ®  Onepupogamb NOHAMUAMU. MHOICECMEO,

TeOpHH
MHOKECTB H
MaTeMaTH4ecKoi
JIOTHKH

MTOHATHSMH: MHOKECTBO, 3JIEMEHT XAPAKMepUCMUKU MHOMCECMEA, NEMEH
MHOKECTBA, MOJMHOXECTBO, MHOJICECmBA, NYCmoe, KOHeYHOe U OeCKOHeYHoe
MPUHAIICKHOCTH; MHONCECMB0, NOOMHONCECHIBO,

®  3a/1aBaTh MHOXKECTBA NPUHAORENHCHOCHTD,

MEPEUUCITICHUEM HX DIIEMEHTOB, ®  onpedensimb NPUHAOEHCHOCI DNIEMEHMA

®  HaXOJWTh IEpPeCEUEHHeE, MHOCECMBY, 00bEOUHEHUIO U NePeCceyenUio
00beIMHEHHUE, TOJIMHOKECTBO B MHOHCECM, 300a6aMb MHONCECHBO C HOMOUbIO
MPOCTEHIIINX CUTYAIUsAX. nepeyuUcenUs SIeMEHMOB, CI0BECHO20 ONUCAHUA.
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BbInycKHHK MOTYy4YHT BO3MOKHOCTD

Paznen BoinyckHUK HayduTCS
HAY4YHThCS
B noBcegHeBHOI JKU3HH U NIPH B noBceaHeBHO KU3HU M IPU N3yYEeHHH
U3yYeHHH APYTHX [IPeAMETOB: APYI'HX NIpeMeTOB:
®  PacMo3HaBATh JIOTUYECKU ®  pacnosHagamv 102UYECKU HeKOPPEKMHble
HEKOPPEKTHBIC BHICKa3bIBAHUS BbICKA3bIBAHUSL,
®  CMPOUmMb YeNnouKU YMO3AKIOUEHULL Ha
OCHOB€E UCNONb308ANUS NPAGUIL TOSUKU
Yucaa e OmnepupoBatrh Ha 6a30BOM ypoBHE | ®  Onepupogamv NOHAMUAMU. HAMYPATIbHOE

MOHATHSIMU: HaTypalbHOE YUCIIO,
LEeJIOE YHCII0, OOBIKHOBEHHAS IpO0b,
JecATuYHas poOb, CMEIIaHHOE
YHCJI0, PAllMOHATIBHOE YHCIIO;

®  HCIOJB30BaTh CBOMCTBA YUCEN U
MpaBuiIa AEUCTBHUI C pallMOHATBHBIMU
YHCIaMU IPH BBITOJIHECHUN
BBIYHCIICHUH;

®  HCIHOJb30BaTh MPU3HAKU
JIenuMocTd Ha 2, 5, 3, 9, 10 npu
BBIIOJTHEHUH BBIYHUCICHUIN U peUICHUN
HECJIOKHBIX 337ay;

®  BLINOJIHATE OKPYIJIEHUE
palOHAJIBHBIX YHUCEJI B COOTBETCTBUHN
C [IpaBUJIaMU,

®  CpaBHUBATh PallMOHAIbHBIC
qucia.

B noBcegHeBHOI KU3HU U IPU

W3YYeHHMH APYTUX NPeAMeTOoB:

®  OLEHUBATb PE3YJILTATHI
BBIYMCIICHUH [TPU PELIEHUU
PaKTUYECKUX 33]a4;

e  BBIIOJIHATH CPABHEHHE YHUCEIl B
peanbHBIX CUTYALIUAX;

®  COCTaBJISTh YACIOBBIE BEIPAKEHUS
IIPU PELLIEHUN IIPAKTUYECKUX 3a1a4 U
3a7a4 U3 Ipyrux y4yeOHBIX MPEeIMETOB

YUCTO, MHOIHCECMBO HAMMYPATILHLIX YUCEN, Yeloe
YUCTI0, MHONCECBO YenblX Yucer,
00bIKHOBEHHAsL OPOOb, decamuuHas Opoos,
CMewanHoe YUcio, payuoHaIbHoe Yucio,
MHOHCECMBO PAYUOHATILHBIX YUCE],
2eomempudecKas uHmepnpemayus
HAMYpanibHbIX, YeavlX, PAYyUOHATbHBIX,

®  NOHUMAMb U OOBACHAMb CMbICIL
NO3UYUOHHOU 3ANUCU HAMYPATILHO20 YUCA;

®  GbINOJHAMb GbIYUCTICHUSL, 8 MOM YUCTe C
UCNOAb308AHUEM NPUEMOB PAYUOHATBHBIX
8bIYUCHEHUL, 0DOCHOBbIBAMb ANICOPUTNMDL
BbINOJIHEHUS OCUCMEULL,

®  UCNOAL308aMb NPUSHAKU 0eTUMOCHU HA 2, 4,
85, 3,69 10, 11, cymmol u npouzsedenus yucen
NpU GbINONHEHUU BLIYUCTICHUL U PeLleHUU 3a0a,
000CHOBbIBAMb NPUSHAKU OETUMOCHIU,

®  GBLINONHAMb OKPY2leHUe PAYUOHATbHBIX
yuces ¢ 3a0aHHOl MOYHOCbIO;

®  Ynopao0ouUBams YUCIA, 3aNUCAHHbBIE 8 8Ude
OOBIKHOBEHHBIX U OeCAMUYHBIX Opobell;

o naxooumv HO/[ u HOK yucen u
UCNONIL308AMb UX NPU PeUleHUl 3404, .

®  onepuposamv NOHAMUEM MOOYIb YUCIA,
2eomempuiecKkas uHmepnpemayus MooyJis
yucid.

B noBcegHeBHOI KU3HU U IPU U3YYEHUH

JAPYrux NpeaMeToB:

®  NpUMEHAMb NPABULA NPUOTUNHCEHHBIX
BbIYUCTEHUL NPU PeUteHUY NPAKMUYeCKUX 3a0ay
U pewenuu 3a0a4 Opy2ux yuebHblx npeomemnos;
®  GLINOIHAMb CPABHEHUE Pe3YIbMamos
BbIYUCTIEHUI NPU PelueHUY NPAKMUYECKUX
3a0a4, 8 MOM Yuce NPUOIUNCEHHBIX
BbLIYUCTICHUTL,

®  COCMABNAMb YUCTIOBbLE BLIPANCEHUS U
OYeHUBamy Ux 3HaueHus npu peuleHuu
NPAKMUYecKux 3a0ay u 3a0a4 u3 Opyux
YueOHbIX npeOMemos

YpaBHenus u
HepPaBeHCTBA

L4 Onepupoeamb NOHAMUAMU. pABEHCME0,
YUCI060€ pABEHCMEB0, YPABHEHUE, KOPEHb
YpaeHeHusl, peulerue ypasHerus, 4uciloeoe
Hepaeencmeo

CTaTHCTHKA 1
Teopust
BEpPOSITHOCTEH

e [IpeacTaBnsTh NaHHBIE B BUJE
Ta0JIHI, TUATpamMM,

®  YUTaTh HHPOPMAIIHIO,
MIPEACTABJICHHYIO B BHJIC TAOJINIIHI,

e Onepuposams noHAMuUsAMU. cmoaduamole u
Kpy2osbvie ouazpammyl, mabauybl OaHHbIX,
cpeoHee apugmemuueckoe,

®  u3eneKamo, UHGopmayuio,
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AuarpamMmbl

npeocmasieHnyio 8 mabauyax, Ha OUaAspamMmax;
® cocmaenams mabnuysbl, CMpPoUmMb
ouazpammsl Ha OCHO8e OAHHBIX.

B noBceHeBHOI JKM3HU U NPH U3YyYEeHUN

JAPYIruX NpeIMeTOB:

®  U38TE€KAMb, UHNEPNPEMUPOBAMb U
npeobpazosvieams UHGOpMayLio,
npeocmasieHnyio 8 madbauyax u Ha
OUASPAMMAX, OMPANCAIOWLYIO CEOUCMEA U
XApaKmepucmuKu peaibHbix npoyeccos u
A61eHUll

TexkcToBbIE
337291

e Pemare HECIOXXHBIE CIO’KETHBIE
3aJauy pa3HbIX THIIOB Ha BCE
apuMeTHIeCKHe 1eHCTBNUS;

®  CTPOWTbH MOJIENb YCIOBUS 3a/1a4l
(B BUIEC TAOIMIIBI, CXEMBI, PUCYHKA), B
KOTOPOH JaHbl 3HAYEHUS JABYX U3 TPEX
B3aMMOCBS3aHHBIX BEIMYHH, C LEJIBI0
MOKCKA PEICHUS 3a]a4u;

®  OCYUICCTBIISITH CITOCOO TIOMCKA
peleHns 3a1a49u, B KOTOPOM
paccykKIeHue CTPOUTCS OT YCIOBHUS K
TpeOOBaHUIO WK OT TPEOOBAHUS K
YCIIOBUIO;

®  COCTaBJIATh IUIaH PELICHUS
3ajauy;

®  BBLACIIATH 3TAIBI PEIICHUS
3aJa4u;

®  HUHTEPHPETHPOBATH
BBIYUCITUTEIIbHBIC PE3YJILTAThI B
3ajjaue, UCCIIEI0BATh IIOIyUYEeHHOE
peleHue 3a1a4m;

e  3HATh pa3jMyYue CKOpOCTei
00BbeKTa B CTOSYEH BOJIE, IPOTUB
TEUYEHUS U TI0 TEUYCHHUIO PEKH;

e  pemaTh 33Ja4d Ha HAXOXKICHHUE
YacTH YHCIIa ¥ YUCIIA 110 €r0 YacTH;

e  pemaTh 337ayy Pa3HbIX TUIOB (Ha
paboTy, Ha MMOKYTIKH, HA IBIXKEHUE),
CBSI3BIBAIOLINX TPH BEITUYHHBIL,
BBIJICJIATE 3TH BEJIMYUHBI U
OTHOLICHUS MEXILy HUMU;

®  HaXOJWTh MPOIEHT OT YUCIIa,
YHCIIO TI0 TPOIIEHTY OT HETO,
HAXOJUTh MPOIEHTHOE OTHOIIICHHE
JBYX YHCEN, HAXOJUTh IPOLIEHTHOE
CHIDKEHHE WJIH MTPOLIEHTHOE
MOBBIIIIEHNE BEINIUHBL;

®  pemaTh HECIOXKHbBIE JOTMYECKHE
3aJ]a4i METOJIOM PacCyKICHUH.

B noBcegHeBHOI JKU3HH H NIPH
U3y4YeHUH JAPYTUX MpeAMeToB:

o BBIABUI'aTh T'MIIOTEC3bI O
BO3MOXXHBIX IIPEACIBHBIX 3HAUYCHUAX

e Pewams npocmole u crodicHvle 3a0a4u
PA3HLIX MUNOS, A MAKIHCE 3A0AYU NOBLIUEHHOU
mpyonocmu,

®  UCHOAL308AMb PA3HLIE KPAMKUE 3ANUCU
KaKx MOOeJU MeKCmog CAOINCHBIX 3A0ay O
NOCMPOEHUSL ROUCKOBOU CXeMbl U PEUleHUs.
3a0ay;

®  3HAMb U NPUMEHAMb 00a cnocoba noucKka
peutenus 3a0a4 (om mpebosanust K yCiosuio u
om yciosusi K mpebosanuio),

®  MOOenUPOBaMb PACCYHCOEHUs. NPU NOUCKE
PEUenUst 3a0ay ¢ NOMOWBIO 2Pagh-cxembi,

o gbIOEAMb JMANbL PeuteHus 3a0a4u U
cooepatcanue Kaxicoo2o Smand,

®  UHMEPNPEMUPOBAMb GbIYUCTUTNENbHLIE
pe3yibmamul 8 3a0aue, UCC1eo08amn
NOMYYEeHHOe peulenue 3a0ayll;

®  QHAU3UPOBAMb BCEEOIMOICHBIE CUMYAYUU
B3AUMHO20 PACNONOICEHUS 08YX 0OBEKMOE U
UBMEHEHUEe UX XapaKmepucmux npu
COBMECMHOM O8UMNCEHUU (CKOPOCMb, 8DEMSL,
paccmosiHue) npu peuwieHuu 3a0a4 Ha O8UNCEHUe
08YX 00beKmo8 Kaxk 6 0OHOM, MAK U 8
NPOMUBONONIONCHBIX HANPAGLCHUSIX,

®  UCCNEe008aMb BCEBOZMONCHBLE CUMYAYUU
npu pewerul 3a0ay Ha OB8UNCEHUE NO PeKe,
PpaccmMampugams pasHvle CUCmeMbl OMcyéma,
®  pewams pazHooOPaA3HbIE 3A0aYU «HA
yacmuy,

®  peuwiams u 0O0CHOBBIBANb CE0E PelteHUe
3a0au (8bl0eNsIMb MAMEMAMULECKYIO OCHOBY)
Ha HAXO0JICOCHUE YaACMU YUCAA U YUCTA N0 e20
YACmu Ha 0CHOB8E KOHKPEMHO20 CMbLCIA Opoou;
e oco3nasams U 0OBACHAMb UOCHIMUYHOCTND
3a0ay PA3HLIX MUNOE, CEA3BIBAIOUUX MPU
senuyUHbL (Ha pabomy, Ha NOKYIKU, HA
ogudicerue), 8bi0esmb MU BETUUUHBL U
OMHOWEHUSI MENCOY HUMU, NPUMEHSIMb UX NPU
peuieHuu 3a0ai, KOHCMpPYyuposams
cobcmeenHble 3a0ayU YKA3AHHbIX MUNOS.

B noBceTHeBHO# KU3HU M IPH U3yYEHHH

APYIrHX NpeIMeTOB:

®  gblOenAMb NPU peueHul 3a0a4
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HCKOMBIX BEJIMYHH B 3aj1aue (J1e/1aTh
MIPUKUAKY)

Xapaxmepucmuxky paccmampusaemo 8 3aoaye
cumyayuu, OMaUdHble Om peanvbhbix (me, om
KOMOpbuIX aOCmpazsuposaiucs),
KOHCMPYUPOBAMb HOBble CUMYAYUU C Y4EMOM
SMUX XAPAKMEPUCMUK, 8 YACHHOCIU, NPU
Peuenuy 3a0ay Ha KOHYEHMpPayuu, yuumvléams
NJIOMHOCMb BEUeCmEa,

®  pewams U KOHCMPYUPOBAb 3a0a4u HA
OCHOBE paccmMoOmpeHust peanbiblx Cumyayutl, 6
KOMOPbIX He mpeOyemcst mO4HbliL
BLIYUCTUNENLHBII PE3YTLIMATN,

®  pewams 3a0auu Ha OBUICEHUE NO peKe,
paccmampusas pasuvie cCUcmemsbl omciema

Harasauas
reoMeTpus

I'eomerpuueckue
¢urypsni

e OmnepupoBaTh Ha 6a30BOM YpOBHE
MOHATHAMHU: (UTypa,TOUKa, OTPE3OK,
npsiMasi, Iyd, JJOMaHas, yroi,
MHOTOYTOJIbHUK, TPEYTOJbHUK 1
YeTHIPEXYTOJIBHUK, MPSIMOYTOJIBHUK U
KBaJpaT, OKPY>KHOCTb U KPYT,
HPSAMOYTOJIBHBIH NapajuleiIeCuIIE]],
Ky0, map. M300paxaTs u3ydaembie
(Urypsl OT pyKH U C IOMOIBIO
JIMHEUKU U LAPKYIISL.

B noBcenHeBHOIf KU3HU U IPH

U3YYeHHH APYTUX [PeAMETOB:

®  pelarh NPaKTUYECKUE 331a4H C
HPUMEHEHUEM IIPOCTEHIINX CBONCTB

¢uryp

o U361examv, uHmepnpemuposams u
npeobpazo8visams UHGOPMAYUIo o
2eomempuiecKux ghueypax, npeocmagieHHyo
Ha uepmesicax;

®  u300padcame uzyyaemvie Puaypsvl Om pyKu
U C NOMOWBIO KOMNBIOMEPHBIX UHCMPYMEHMOB

HN3mepenus u

° BrimonsaTs HU3MCPCHUC TJIUH,

o Buinonnamo usmeperue OIuH, pacCmosHul,

BBLIYHCJICHUS paccTOsIHUM, BEJIMYUH YIJIOB, C BEIUUUH Y2108, C NOMOULIO UHCIPYMEHMO8 OJisL
TIOMOIIIbIO HHCTPYMEHTOB JIJISI uUsMepeHutll ONUH U yeno8;
W3MEPECHU JUTHH U YTJIOB; ®  BHIYUCTAMb NAOUWAOU NPIMOY2OTbHUKOS,
®  BBIYMCJIATH IJIOMIAIN K68a0pamos, 00vbEmbl NPSMOY2OTbHBIX
PSIMOYTOJIbHUKOB. napanienenunedos, Kyoos.
B noBcenHeBHOM KU3HU U NIPH B noBceHeBHOM KU3HU U NIPH U3YYEeHUH
H3YYeHUM APYTUX NPeaIMeTOB: JPyrux NpeaMeToB:
®  BBIYHUCIIATH PACCTOSIHUS HA ®  GLIYUCTAMb PACCMOAHUSL HA MECIHOCTU 8
MECTHOCTH B CTaHIaPTHBIX CMAHOAPMHBIX CUMYAYUSIX, NIOUAOU YHACTKO8
CUTYalMSIX, TUIOLAAN NPAMOY207bHOU Popmbl, 00BEMBL KOMHAM,
IPSIMOYT'OJIbHUKOB; ®  BBINONHAMb NPOCMeElUUe NOCMPOEHUS HA
e BBITIOJIHATH MMPOCTEHIIINE MeCmHOCIU, He0OXO00UMbLE 8 PEAIbHOU JHCUSHU,
TIOCTPOSHUS U U3MEPEHNUS Ha ®  OYeHUBAMb PAMEPLL PEATIbHBIX 0DBEKMOB
MECTHOCTH, HEOOXOUMBIE B PEATIBHON | oKpyorcarowe2o mupa
KU3HU
Hcropus e OnuceIBaTh OTAEIBHBIE e Xapaxmepuzosamv 6K1A0 GblOAIOUUXCS
MATEMATHKH BBIJAIOLIUECS PE3YIbTATHI, Mamemamuxos 8 pazsumue Mamemamuxy u

[IOJIyYEHHBIE B XOJI€ PA3BUTHUSA
MAaTE€MAaTHUKU KaK HAyKH;

®  3HATh IPUMEPBI MATEMATUYECKUX
OTKPBITHH U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHON U BCEMUPHOM
HCTOpHEN

UHBIX HAYYHBIX 0Oacmell




7-9 Ki1acchl

Beinycknnk HayunTest (a71st
HCII0JIb30BAHUSI B OBCEAHEBHOM

BBI]’[yCKHI/IK MOJIYYUT BO3SMOKHOCTD
HAYYHMThCS B 7-9 Kiaccax (111 o0ecnieyeHust

Paznen JKH3HU U o0ecrieYeHHs] BO3MOKHOCTH BO3MOKHOCTH YCTIEIIHOTO MPOJ0JIKEHUSI
YCIEIIHOT0 MPOAOIKEHUS oOpa3oBaHus Ha 0A30BOM U YIJIY0JIEHHOM
00pa3oBaHus Ha 6230BOM YPOBHE) YPOBHSIX)
JJIeMeHTBI e  OnepupoBath Ha 6a30BOM YPOBHE | ® Onepuposams nousmuamu: onpeoeenue,
TEOPHH MOHATHUSIMU: MHOKECTBO, SJIEMEHT meopema, aKkCuoma, MHOHCEeCmeo,

MHOKECTB H

MHOKECTBA, IIOJIMHOKECTBO,

xXapakmepucnmuku MHoxMcecneda, 3J1emMenm
MHOOcecmeda, nycmoe, KOHedHoe u beckoneunoe

Maremarndeckoii | 'PIHAICKHOCTE;
e  33/1aBaTb MHOXECTBA MHOICECBO, NOOMHOICECMEBO,
JorHKH MIEPEUMCICHUEM UX JIEMEHTOB; NPUHAONENCHOCMb, BKIIOYEHUE, PABEHCIEO
° HaXoJuTh NEPECCUCHUE, MHOIHcecms,
00beIMHEHUE, TOMHOKECTBO B ®  u300padicamv MHOMCECMBA U OMHOUEHUE
MPOCTENIINX CUTYaIUX; MHOHCECE C RHOMOWLIO KpY2og Jiinepa;,
e  OIEpHPOBATh Ha 0A30BOM YPOBHE | ®  0Npeoesmb NPUHAONEHCHOCTb dNeMEHMA
MOHATUSIMU: ONPEJEICHUE, AKCUOMA, MHOICECmBY, 00beOUHeHUIO U nepecedeHuio
Teopema, J0Ka3aTelbCTBO; MHOHCECME,
®  IIPUBOJUTH IIPUMEPHI U ®  3a0a6amb MHONCECMBO C NOMOUBIO
KOHTPIIPUMEDHI ISl IOATBEPKHEHU nepeyucieHuss 31eMeHmos, C106eCH020
CBOMX BBICKa3bIBAHHI. ONUCAHUA;
B noBcegHeBHOI KU3HHU U NIPU ®  onepuposeamv NOHAMUAMU. 6bICKA3bIEAHUE,
M3YyYeHHH JPYTHX IPeIMeToB: UCIMUHHOCMb U JIOHCHOCHIb 6bICKA3bIBAHUS,
ompuyaHue blCKA3bLIBAHUI, Onepayuu Hao
° UCIIOJIL30BaATh I‘pa(bp]qec](oe 6bICKA3bIBAHUAMU. U, UTU, HE, )Y CIIOBHblE
MPEICTABIICHUE MHOXKECTB JIJISI BbICKA3bIBAHUS (UMNIUKAYULL);
OITUCAHKS PEaTbHBIX MPOIIECCOB U ®  CcmMpoumb 6bICKA3bIEAHUSA, OMPUYAHUSA
ABJICHUH, TIPU PELIEHUHN 33/1a4 JIPYTUX | 6bICKA3bIEAHUL.
y4eOHBIX MPEAMETOB B noBceqHeBHOM KM3HU U IIPH U3YYCHUH
JAPYIuX NpeIMeToB:
®  Ccmpoumbs YenouKU YMO3aKIOUEHUU HA
OCHO6€ UCNONIb306AHUSA NPAGUTL NO2UKU,
®  UCHONL306AMb MHOMCECMEA, ONEPAUUL C
MHO2CECmBamu, uUx epapuyeckoe
npeocmasienue Ons ONUCAHUSL PEalbHbIX
npoyeccos u 61eHull
Yucaa e  OmepupoBaTh Ha 6a30BOM ypoBHE | ®  Onepuposams NOHAMUAMU. MHOHCECTNEO

MOHATHUSIMU: HATYPaJIbHOE YKCIIO,
IEJI0€ YMCII0, OOBIKHOBEHHAS JJPOOBb,
JleCATHYHAs IpO0b, CMEIIaHHAs APOOb,
palKOHAIBHOE YHCIIO,
apupMeTUICCKHUI KBaIpaTHBIH
KOpEHB;

° HCITOJIF30BaTh CBOMCTBA YHCEI U
MpaBuiia IEUCTBUM MTPU BBITIOTHEHUN
BBIYHCIICHHUI;

° HCHOJIb30BaTh MPU3HAKH
JeaIuMocTH Ha 2, 5, 3, 9, 10 npu
BBITIOJIHEHUY BBIYMCIICHUN U PELICHUN
HECJIOKHBIX 3a7a4;

. BBINOJIHATH OKPYTJIEHUE
PaLMOHAIBHBIX YUCEN B COOTBETCTBUU
C IpaBUJIAMY;

. OIICHUBAThH 3HAYCHHE

HAMYPAIbHLIX YUCE, MHOICECMBO YEablX YUCE],
MHOJCECMBO PAYUOHATbHBIX YUCE],
UPPAYUOHATIbHOE YUCTO, KBAOPAMHDIU KOPEHb,
MHOHCECMBO 0CUCMEUMENbHBIX YUCE,
2eomempuiecKkas uHmepnpemayus
HAMYPANIbHbIX, YEbIX, PAYUOHATIbHBLX,
OelicmeumenbHblx Yucel,

®  NOHUMAMb U OOBACHAMb CMBIC
NO3UYUOHHOU 3ANUCU HANYDPATILHO20 YUCA,

®  GBLINOJHAMb EbIYUCIICHUS, 6 MOM YUCTE C
UCNONIL308AHUEM NPUEMOB PAYUOHALHBIX
8bIYUCTCHULL,

®  GBINOHAMb OKPY2ieHUe PAYUOHATbHBIX
yucen ¢ 3a0aHHOL MOYHOCIbIO;

®  (CpasHUBAMb PAYUOHAILHBLE U
UPPAYUOHATIbHBLE YUCTA,

®  npedCcmasisimov PAYUOHANLHOE YUCIO 8 UOE




BeinmyckHuk HAyYnTCst (27151
HCIOJIb30BAHNS B IIOBCEHEBHOM

BBINyCKHUK MOJYyYHT BO3MOKHOCTD
Hay4YuThes B 7-9 Kiiaccax (uist o6ecneveHust

Pazgen JKH3HU U o0ecrieyeHHs] BO3MOKHOCTH BO3MOKHOCTH YCIIELIHOTO MPOAOJIKEHUS
YCHELIHOT0 NMPOA0JIKEHUS oOpa3oBaHus HAa 6a30BOM M YIIy0JIEHHOM
o0pa3oBaHusi Ha 6230BOM YPOBHe) YPOBHSIX)
KBaJpaTHOTO KOPHS U3 oecamuunol Opoou
HIOJIO’KUTENIBEHOTO LEJIOT0 YHCIIa; ®  YnoOpA0oYUBamdb HUCIA, 3aNUCAHHbBIE 6 BUOe
e  pacrmo3HaBaTh PALIMOHATIBHBIC U 00ObIKHOBEHHOU U 0eCAMUYHOL Opodu,
MppalOHATIbHBIE YUCIIA; e naxooums HO/ u HOK uucen u
e  CpaBHHUBATb YHCIA. UCNONIL306AMb UX NPU PeUleHUU 3a0ay.
B noBcenHeBHO KU3HU U NIPH B noBceaHeBHOM KM3HHU M MPH U3yYeHUH
U3YYeHHH APYTHX MPeIMeTOB: APYTUX NpeIMeTOoB:
®  OICHUBATH PE3YJIHTATHI ®  NpuUMeHAMb NPAsULA NPUOTUNHCEHHBIX
BBIYHCIICHHUH NTPH PEIICHUH BbIYUCTICHUI NPU PeUleHUY NPAKMUYeCKUX 3a0ay
MPAKTHYECKUX 33]1a9; U pewieHuu 3a0a4 Opy2ux yueOHvIX npeoMemos;
®  BBLINOJHATH CPABHEHHE YUCET B ®  GLINONHAMb CPABHEHUE PE3VIbMANO8
peaNbHBIX CUTYalusIX; BbIYUCTICHUI NPU PeUleHUY NPAKMU4ecKux 3a0ad,
®  COCTaBJISATH YUCIIOBBIC 8 MOM uUce NPUOTIUIHCEHHBIX BbIYUCTEHUU,
BBIP)KEHUSI [TPU PEHICHUH ®  CcoCmasnAmb U OYEHUBAMb YUCTOBbLE
NPaKTHYECKUX 3a]a4 U 3a/1a4 U3 BbIPANCEHUS NPU PEULeHUU NPAKMUYECKUX 3a0aYy
Jpyrux y4eOHBIX MPEIMETOB U 3004y u3 Opyeux yueOHvix npeomemos;
®  3anuceléambv u OKpPYeliamb YUCIO8ble
3HAYEHUs PeabHbIX GENUYUH C UCNONbL308AHUEM
PA3HBIX CUCTeM U3MepeHUs.
To:xnecTBeHHBIe | ®  BEIMONHATH HECIOXKHBIC e Onepuposamv NOHAMUAMU CNENEHU C
npeoGpa3oBanusi | NPeOOPa30BAHMUS I BHIYHCIICHUS HamypanbHulM noKasamenem, CmeneHu ¢ Yeavim

3HAYEHUHN YUCIIOBBIX BBIPAKECHUH,
COJIepIKaIllMX CTETIEHHU C HaTypabHBIM
MTOKA3aTeNIeM, CTEIIEHH € LENTBIM
OTpHUIATENFHBIM TIOKa3aTeNeM;

®  BBINOJHATH HECTIOKHBIE
MpeoOpa3oBaHUs LIETBIX BHIPAKEHHIM:
PacKpbIBaTh CKOOKH, TPUBOANUTE
NOJOOHBIE CllaraeMble;

®  UCTOJNB30BaTh (HOPMYITBI
COKPAIIEHHOTO YMHOKEHU (KBaapar
CYMMBI, KBaipaT pa3HOCTH, Pa3HOCTb
KBaJpaTOB) JUIs yIIPOIIECHUS
BBIYMCIICHUN 3HAYEHUI BBIPAKECHUI;
®  BBINOJHATH HECTOKHBIE
peoOpa3oBaHus IPOOHO-TMHEHHBIX
BBIPXKEHUN U BBIPAKEHUU C
KBaJIPATHBIMH KOPHSIMH.

B noBcenHeBHOM KU3HM M IPH

H3y4YeHUH APYTUX NpeaMeTOB:

° MOHUMATh CMBICTI 3aITMCH YHCIIa B
CTaHJIAPTHOM BU/JIE;

° OIepUpoOBaTh Ha 0a30BOM YPOBHE
MOHATHEM «CTaHAAPTHAs 3alUCh
qHCIIaY

ompuyamenbHeIM NOKa3amenem;

®  GBINONHAMb NPEoOPA308ANHUS YETIbIX
BbIPANCEHULL: OeUCMBUsL ¢ OOHOUIEHAMU
(crodicenue, sbluumanue, YMHONCEHUE),
oeticmeus ¢ MHO2OYIeHAMU (COJCEHUE,
8blYUMAHUe, YMHONCEHUE),

®  GHINONHAMb PA3NIONCEHUE MHOLOUTIEHO8 HA
MHOJCUmMenu 00HUM U3 CNOCOD08: 8biHeCeHUe 3a
CKOOKY, epynnupoeKa, UCnoib308aHue Gopmyn
COKPAWEHHO20 YMHONCEHUS,

®  gbldenamb K8aopam CyMMbl U pA3HOCMU
OOHOUNICHO8,

®  PACKNAObIBAMb HA MHOMCUMENU
K8AOPAMHbILL  MPEXUTIEH;

®  GHINOMHAMb NPEOoOPA308ANUS BLIPAICEHULL,
cooepaicawux cmenenu ¢ yeavimu
ompuyamenbHeIMU NOKA3aMenamu, nepexooums
Om 3anucu 8 guoe CMeneHu ¢ Yeavim
ompuyamenbHbiM NOKA3amenem K 3anuci 6 euoe
opobu;

®  GLINOAHAMb NPEe0OPA30EaHUS OPOOHO-
PAYUOHATILHBIX BbIPANCEHULL: COKPAUYEHUe
Opobetl, npugederue aneedbpauieckux opooet K
obuemy 3Hamenamento, CloxceHue, YMHONCEHUe,
Oenenue aneebpauneckux opooeli, 6ozsedenue
aneebpauieckoli Opoou 6 HAMYPATLHYIO U YELYIO
OMPUYAMENbHYIO CIENeHb,

®  GHINOIHAMb NPE0OPA308ANUS BLIPAICEHULL,
cooepacamux Keaopammule KOpHU,

®  gwldensAmb K8AOPAm CyMMbl ULU PA3HOCTU
08YUJIeHd 8 8bIPANACEHUSX, COOEPAHCAUUX




Pa3nen

BeinmyckHuk HAyYnTCst (27151
HCIOJIb30BAHNS B IIOBCEHEBHOM
JKH3HU U o0ecrieyeHHs] BO3MOKHOCTH
YCHEIIHOT0 NPOJ0/IKEHHS
00pa3oBaHus HA 0230BOM YPOBHe)

BbinyCKHUK MOJYYUT BO3MOKHOCTD
Hay4YHThCs B 7-9 Kiaccax (1715 odecriedeHust
BO3MOKHOCTH YCIIELIHOTO MPOAOJIKEHUS
0o0pa3oBaHus HA 0230BOM M YIJIYOJIEHHOM
YPOBHSIX)

K8aopammubvie KOpHuL,

®  BBINOAHAMb NPE0OPA308ANHUS BBIPAICEHULL
cooeparcanjux Mooyv.

B noBceaHeBHOM KM3HH M NPH U3yYEHUH

JAPYTUX MPeIMETOB:

®  GLINONHAMb NPeobpazo8anus u Oelucmesus ¢
YUCIaAMU, 3aNUCAHHLIMU 8 CMAHOAPIMHOM 8UO€;
®  GBINOAHAMb NPEO0OPA3068aHUSA
aneebpauiecKux blpadiceHutl npu peueHuu
3a0a4 Opyaux y4eOHbIX npeomMemos

YpaBHeHus U
HepaBeHCTBA

e  OnepupoBatrh Ha 6a30BOM YpPOBHE
MOHATUSAMU: PaBEHCTBO, YHCIIOBOE
PaBEHCTBO, YpaBHEHHE, KOPEHb
YpaBHEHUS, pEIICHNE YPaBHEHHUS,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellieHne HepaBeHCTBa;

®  IPOBEPSATH CIPABEAIUBOCTD
YHCIIOBBIX PAaBEHCTB M HEPABEHCTB;

e  peIlaTh JIMHEHHBIC HEPABEHCTBA U
HECJIO’KHBIE HEPABEHCTBA, CBOAIINAECS
K JIMHECWHBIM;

e  pemIaTh CUCTEMbI HECIOKHBIX
JIMHEHHBIX YPaBHEHUM, HEPABEHCTB;

®  IIPOBEPSATH, SBJIAETCS JIN JAHHOE
YHCIIO PEIIEHUEM YPABHEHUS
(HepaBeHCTBa);

e  pemiaTh KBaJIpaTHbIE YpaBHEHUS
no ¢hopMyIie KOpHEH KBaApaTHOTO
YpaBHEHUS;

e  u300pa)xaTh peIICHUS
HEPABEHCTB U MX CHCTEM Ha YHCIOBOH
IPSIMOA.

B noBcenqHeBHOI HKU3HM U NPU
H3y4YeHUH APYTUX NPeIMeTOB:

®  COCTaBJIATH U PEIIATh JIMHEHHbBIE
YpaBHEHUS NPU PEUICHUH 3a]a4,
BO3HUKAIOIIUX B APYTUX YUISOHBIX
mpeaMeTax

e Onepuposamb nOHAMUAMU. YPAGHEHUE,
HepageHcmeo, KopeHv YPasHeHUs, peuleHue
HepageHcmea, pagHOCUIbHbIE YPAGHEHUS,
obaacme onpedeneHus ypasHeHus
(nepasencmea, cucmemvl ypagHeHUl Ul
HepaseHcmas);

®  pewamv JTUHelHble YPABHEHUS U
YPasHeHusl, c00UMbLE K TUHEUHBIM C HOMOUYbIO
MOACOeCMBEHHBIX NPeoOPa308anUlL;

®  pewiamb K6AOpaAMHble YPAGHEHUS U
YpasHenus, c600uUMble K K8AOPAMHBIM C
NOMOWbIO MOJHCOECMBEHHBIX NPeoOPa306aHUlL
®  pewamsv OpOOHO-TUHElHbIE YDAGHEHUSL,

®  pewamsv npocmeiiuiue UppaYUOHAIbHbIE

ypasnenus éuoa | f (X) =a,
\/f(x)z\/g(x);

®  pewams YpasHeHUs 8UOA x"=a ;

®  pewamv YPAGHEHUsL CNOCOOOM PAZLONCECHUS
HA MHOJICUMENU U 3AMEHbL NEPEMEHHOT;

. UCNOIBL308AMb MEMOO UHMEPBAN08 05
peuterus yeavix u OpoOHO-PaAYUOHATbHBIX
HepaseHcme;

®  pewamv TUHElHbIE YPAGHEHUS U
Hepasencmea ¢ napamempami;

®  peuiamv HeCIONCHbIE KEAOPAMHbBIE
VPABHEHUsL C NAPAMEMPOM;

®  peuamv HECIOHCHbIE CUCTNEMbL IUHETIHbIX
VPABHEHUIl C RApaMempamu,

®  peuamv HeCONCHbIC YPAGHEHUS 8 YETIbIX
YUCTAX.

B noBcenHeBHOI JKM3HU U TIPH U3YYEeHUH

APYTuX MpeIMeTOoB:

®  cocmasnAme u peulams JUHelHble U
Keéaopammubvie yPasHeHUsl, YPAGHEHUs, K HUM
C800sIYUECs], CUCTNEMbL TUHELUHBIX YPAGHEHU,
HepageHcme npu peuieHuu 3a0ay Opy2ux
YYeOHbIX NPeOMemos;

®  GBINOHAMb OYEHKY NPABOON000OUs.
Pe3yIbmamos, noy4aemvlx npu peuteHuu
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HCIOJIb30BAHNS B IIOBCEHEBHOM
JKH3HU U o0ecrieyeHHs] BO3MOKHOCTH
YCHEIIHOT0 NPOJ0/IKEHHS
00pa3oBaHus HA 0230BOM YPOBHe)

BbinyCKHUK MOJYYUT BO3MOKHOCTD
Hay4YHThCs B 7-9 Kiaccax (1715 odecriedeHust
BO3MOKHOCTH YCIIELIHOTO MPOAOJIKEHUS
0o0pa3oBaHus HA 0230BOM M YIJIYOJIEHHOM
YPOBHSIX)

JIUHETIHBIX U K8AOPAMMHBIX YPAGHEHULL U CUCTEM
JIUHETIHBIX YPAGHEHUIL U HEPABEHCME NPU PeUteHUl
3a0au Opyaux y4eOHvIX npeomemos;

*  guIOUpamMb COOMEEMCMEyouue YpasHeHus,
HEpaseHcmea Uil ux CUCmemsvl 01 COCMAagIeHUs:
MaAmemamuyeckoi Mooeu 3a0aHHOU PeaibHOU
cumyayuu uiu nPUKIAOHoU 3a0adu,

*  yMemb UHMEPNPEMUPOBAms NOJYYeHHbIU
npu peulerul ypagHe s, HepageHCmaa i
cucmembl pe3yibmam 6 KOHMeKcme 3a0aHHOl
PeanvbHOU CUmyayuy uiu NPUKIaOHoU 3a0ayu

DYyHKINHU

e  Haxoauts 3HaueHne QyHKIUH 10
3aIaHHOMY 3HAUEHHIO apTyMeHTa;

®  HAXOIUTh 3HAYCHHUE apTyMEHTa
0 33J]aHHOMY 3HA4YeHUIO (PYHKIMU B
HECJIOXKHBIX CUTYaLUsIX;

®  OMNpENeNATh MOJOKEHUE TOUKU
o €€ KOOpAuHaTaM, KOOpPANHATHI
TOYKH 110 €€ MOJIOKEHUIO Ha
KOOPJIMHATHOM IJIOCKOCTH;

e 10 rpaduKy HaXOJUTh 00JIaCTh
oIpeiesIeHHsI, MHO)KECTBO 3HAUCHHH,
HyJH (QYHKINH, TPOMEKYTKA
3HAKOIOCTOSHCTBA, IPOMEKYTKU
BO3pPACTaHUs U yOBIBAaHUS,
HaunOoJblliee 1 HAMMEHbIIIEE 3HAUCHUS
GyHKIMH;

e  cTpouTh rpaduK JUHEHHOU
GyHKIHH;

®  TIPOBEPSTH, SABIACTCS JTH JaHHBIN
rpaduk rpad)KkoM 3aJaHHON (HYHKITUH
(JTMHEWHOM, KBaIPaTHYHOM, 0OpaTHOM
NPONOPLUOHAIBHOCTH);

e OmpenesATh NPUOIMKEHHBIE
3HAa4YEeHUS] KOOPAMHAT TOUYKH
nepeceueHus TpapukoB QyHKIIHIA;

e  omnepupoBaTh Ha 6a30BOM ypOBHE
MOHATHUSIMHU: TI0CJIEOBATEILHOCTb,
apudmMeTHyecKas mporpeccus,
TreOMEeTPUYECKas IIPOTPECCHS;

e  pemiarh 33/Ia4M Ha IIPOTPECCHUH, B
KOTOPBIX OTBET MOXET OBbITh TIOITy4eH
HETOCPEACTBEHHBIM MOJCUETOM Oe3
MIPUMEHEHUS POPMYII.

B noBcenHeBHOI ;KM3HM U IPH
H3Y4YeHHMH APYTUX NpeaMeTOB:

®  HCMONB30BaTh rpayMKH peaibHBIX
MPOIIECCOB Y 3aBUCUMOCTEN ISl
OTIpeJIeNIEHHsI UX CBOMCTB (HanOOIbIITNE
1 HAUMEHBIIIME 3HAUCHHS, TIPOMEKYTKH
BO3pacTaHus M yOBIBAaHUS, 00JIaCTH
TIOJIOXKHUTENBHBIX U OTPUIATEIBHBIX

o Onepuposamv NOHAMUIMU:
DYHKYUOHATLHAS 3A8UCUMOCTD, (DYHKYUS,
epagux hynxyuu, cnocobvl 3a0anust PyHKYUU,
apeymenm u 3HaweHue QyHKyuu, 0o1acmo
onpeoeneHust i MHOMNCeCMBE0 3HAYEeHULl QyHKYUU,
HYU (PYHKYUU, NPOMEICYMKU
3HAKONOCMOSIHCMEA, MOHOMOHHOCHb (DYHKYUU,
YEMHOCMb/HEUEMHOCIb DYHKYUU,

®  cmpoumsv epaguKu TUHEUHOT,
K8aOpamuyHou yHKyuil, 06pamuoi
NPONOPYUOHATILHOCIU, (PYHKYUU 8UOA:

k
y=a+m, y:\/;,Y=3/;, Y=|X|;

®  Ha npumepe KeaopamuiHou GyHKyuu,
UCNOAB3068AMb NPeodPaA3068anUs 2papuKa
pynryuu y=f(X) ons nocmpoenus epagpuxos
gynxyuii 'y = af (kx+b)+c;

®  cocmasnsimy YpagHenus NPIMou no
3A0AHHbIM YCIOBUSIM. NPOX0Osiufell uepes 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU,
npoxoosyeti yepe3 OaHHYI0 MoyKy u
napannenvHol OaHHOU NPSAMOLL,

®  uccredosamv QYHKYUIO NO €€ 2papuxy;

®  HAXOOUMb MHOJCECNBO 3HAYEHUL, HYU,
NPOMENICYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU QYHKYUU,

®  onepuposamv NOHAMUSMU.
NOCIe008amenbHOCb, apUupMemuyeckas
npocpeccus, 2e0MempuiecKkas nPoepeccusi;

®  pewamv 3a0ayu HA APUPMEMUUECKYIO U
2COMEMPULECKYIO0 NPOSPECCUIO.

B noBcenHeBHOI JKM3HU U TIPH U3YYEeHUH

APYTUX MpeIMeTOoB:

®  ULIIOCMPUPOBAMb C NOMOWbIO 2padura
DPeanvHylo 3a8UCUMOCMb UL NPOYECC NO UX
XapaxkmepucmuKkam,

®  UCNOTBL308aMb CEOUCMBA U SPAGDUK
K8AOpamuyHoU (YyHKYuU npu peueruu 3a0ay u3
Opyeux yueoHvix npeomemos
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3HAYCHUH U T.I1.);

®  HCIIOJIB30BaTh CBOICTBA
TUHEWHOH QyHKINHU U ee TpauK Ipu
pEIIeHUY 3a/1a4 U3 IPYTUX YIeOHBIX
MIPEIMETOB

CraTucTuka u
Teopust
BEPOATHOCTEM

e  lImerb npencTaBieHUE O
CTaTUCTUYECKUX XapaKTEPUCTHKAX,
BEPOSITHOCTHU CIIy4aliHOTO COOBITHA,
KOMOWHATOPHBIX 3a7a4yax;

e  pellaTh NpoCTeHIINE
KOMOMHATOPHBIE 3aJa41 METOJOM
HPSMOTO U OPTraHW30BaHHOTO
nepebopa;

®  TPEACTaBJISAThH JaHHBIC B BUJIC
TabMHII, AUarpaMm, rpapuKos;

e  guTarh HH(MOPMAIHIO,
NPEICTABICHHYIO B BUJIE TaOJIHIIbI,
JIrarpaMmebl, rpaduka;

®  OMNpenensiaTb OCHOBHBIE
CTaTUCTHYECCKHE XaPaKTEPUCTUKH
YHUCIIOBBIX HA0OOPOB;

®  OLEHHUBATH BEPOSTHOCTH COOBITHUS
B [IPOCTEUILNX CIydasx;

®  UMETh NpeCTaBICHHE O POJIU
3aKOHa OOJIBIIMX YKCET B MAaCCOBBIX
SIBJICHUSIX.

B noBcenqHeBHOI HKU3HM U PU

HU3yYeHUH APYTUX NpeaMeTOB:

e  OIICHUBATh KOJIMYECTBO
BO3MOYHBIX BAPUAHTOB METOJOM
nepebopa;

®  UMETh [IPEACTABICHUE O POIU
MPaKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHIA;

e  CpaBHUBATh OCHOBHBIC
CTATUCTUYECKUE XaPAKTCPUCTHUKH,
IIOJIYYECHHBIE B ITPOLIECCE PELLIECHUS
MPUKIATHON 3a/1auu, U3yUEHUs
peaIbHOIO SIBJIEHUS;

e  OIICHUBATH BEPOSITHOCTH
pealIbHBIX COOBITHI U ABJICHHUI B
HECJIOKHBIX CUTYaIUIX

o Onepupogamv ROHAMUIMU: CMONOUAMbLE U
Kpy2osble Ouazpammol, mabauysbl OAHHbIX,
cpednee apupmemuueckoe, Meouanda,
Haubobuiee U HauMeHbUlee 3HAYeHUsl 8bI00PKU,
pasmax 8vl00pKuU, OUCHEPCUst U CIMAHOAPIHOE
OMKIOHEHUe, CIYYAUHASL UBMEHYUBOCTND,

®  u3gIEKAMb UHDOPMAYUIO,
npedCcmasieHnyio 8 mabauyax, Ha OUAZPAmMMax,
epaguxax;

®  cocmasusims mabnuysl, CMpoUms
ouazpammsl U epapury Ha OCHO8e OAHHbBIX,

®  onepuposamv NOHAMUAMU. hakmopuan
YUCIA, Nepecmano8Ky U CO4emanus,
mpeyeonvruk Ilackans,

®  NPUMEHAMb NPABULO NPOU3EEOEHUS NPU
peuleHul KOMOUHAMOPHBIX 3a0ay,

®  ONEpUPOBAMb NOHAMUSMU. CILYYAUHBLI
onvim, CAYYAaliHbIll 6b100p, UCHbLIMAHUE,
INEMEHMApHoe Caydatnoe cobvimue (Ucxoo),
Kaaccuyeckoe onpedeneHue 8eposmHoCcmu
CAYYAHO20 coObIMUs, Onepayuu Hao
CHLYYAUHBIMU COOBIMUAMU,

®  npedcmasisimv UHGOPMAYUIO C ROMOUBIO
Kpyeos Jiinepa;

®  pewamv 3a0ayu HA GbIMUCTICHUE
BEPOSIMHOCIU C ROOCHEMOM KOIUHeCMEa
8aPUAHMOE C HOMOWBIO KOMOUHAMOPUKU.

B noBcenHeBHOI :KM3HN W IPH U3YYeHUH
JAPYTrUX MPeIMeTOB:

®  u38IEKAMb, UHMEPNPEMUPOBAMb U
npeobpazosvisams uHpopmayuio,
npeocmasieHuyro 8 mabauyax, Ha ouazpammax,
epagurax, ompaxicarowyio colcmed u
XapaxkmepucmuKy peaibHbIX npoyeccos u
AGNeHUT,;

®  onpedenamv CMAMUCMUYECKUE
Xapaxkmepucmuxu 6bl00poK no mabauyam,
oUazpamMmam, epapuram, binOIHAMb
CpasHeHue 8 3a8UCUMOCIU OM Yelu PeuleHUs]
3a0auu;

®  OyYeHUBAMb 8ePOSMHOCHb PEAIbHbIX
cobvimull U s161eHUl




BeinmyckHuk HAyYnTCst (27151
HCIOJIb30BAHNS B IIOBCEHEBHOM

BBINyCKHUK MOJYyYHT BO3MOKHOCTD
Hay4YuThes B 7-9 Kiiaccax (uist o6ecneveHust

Paznen JKU3HH U o0ecredeHnsi BO3MOKHOCTH BO3MOKHOCTH YCIIEITHOTO TP OI0JIKEHHS
YCHELIHOT0 NMPOA0JIKEHUS oOpa3oBaHus HAa 6a30BOM M YIIy0JIEHHOM
o0pa3oBaHusi Ha 6230BOM YPOBHe) YPOBHSIX)
TekcroBble e  Pemarh HeCIOKHBIE CIOKETHBIC e Pewamb npocmule u croxcHvle 3a0a4u
3212491 3a7a4M pa3HBIX TUIIOB Ha BCE PA3HLIX MUNOS, A MAKHce 3a0a4u NOBLIUEHHO

apupMeTHICCKUE TCHCTBHS;

®  CTPOWTH MOJENb yCIOBUS 3a/1a41
(B BUIC TAOMUIIBI, CXEMBI, PUCYHKA
WIN YpaBHEHHS), B KOTOPOM JaHbl
3HAYEHHUs IBYX U3 TPEX
B3aUMOCBSI3aHHBIX BEIWYHH, C [ETbI0
MIOWCKA peIIeHHs 3aa4H;

®  OCYIIECTBIATH CIOCOO TOWCKA
pelIeHus 33/1a41, B KOTOPOM
paccyXJIeHUE CTPOUTCS OT YCIOBHUS K
TpeOOBaHUIO WM OT TPEOOBAaHUS K
YCIIOBHIO;

®  COCTaBIATH IUIAH PEIICHUS
3a71a4m;

o BBIACIIATH 3TAllbl PCHICHUA
3a7a4u;

®  UHTEPIPETUPOBATH
BBIYUCIUTCIBbHBIC PE3YJILTATHI B
3agade, UCCIeI0BAaTh NOIy4YEHHOE
pelIeHne 3a/1a4H;

®  3HATH pa3lIn4ue CKOPOCTEH
00BEKTa B CTOSIUEH BOJIE, TPOTHUB
TEUCHHUS U TI0 TEUCHHIO PEKH;

e  pemark 3aJa4d Ha HAXOXK/CHUE
YaCTH YMCIIa U YKCIIA TI0 €ro YacTH;

L pemaTh 3aa4u pasHbIX TUIIOB
(Ha paboTy, Ha MOKYIIKH, Ha
JIBIDKCHUE), CBSA3BIBAIOIINX TPU
BEJINYUHBI, BBICISATH 9T BETHYHHBI H
OTHOLICHUA MCKIAY HUMU,

®  HAXOIUTh MPOIEHT OT YKCIa,
YHXCJIO IO MPOLCHTY OT HETO, HAXOAUTH
NPOLICHTHOE CHIDKCHUE WITH
IMPOUCHTHOC MMOBLIILICHNUEC BEJINYNHEIL,
e  pemiath HECIOXKHBIC JIOTHIECKUE
3aJ1a4y METOJIOM PacCy X ICHUM.

B noBceHeBHOI KU3HM U PH
H3YYeHUH APYTUX NMPeaMEeTOB:

e BBIJBUTaTh THIIOTE3HI O
BO3MOJKHBIX IPEJEIBbHBIX 3HAUCHUSIX
MCKOMBIX B 3a/1a4e BEJTMYMH (J1e1aTh
MIPUKUIIKY)

mpyonocmiu,

®  UCHOIL308AMb PA3HLIE KPAMKUE 3ANUCU
Kax MOOeU MeKCmog CAOINCHBIX 3a0ay OISl
NOCMPOEHUsL ROUCKOBOU CXeMbl U PeUleHUs
3a0ay;

®  paznuuame Mooelb MeKCma U MoOeib
peutenus 3a0a4u, KOHCMpyuposamas K 00OHOU
MOOeNU PeueHUst HeCJIOJNCHOU 3a0ayu pasHvle
MoOeau mekcma 3a0ayqil;

®  3HamMb U npUMeHsIMb 006a ChocoHa NOUCKA
peuterus 3a0ay (om mpedo8anUs K YCL08UI0 U
om ycnosusi kK mpebosanuio),

®  MO0enUPOBaAmb PACCYICOEHUS. NPU NOUCKE
PEWenUst 3a0ay ¢ NOMOWBIO 2PAagh-cxembl,

®  gulOeNsMb 9MANbL PEUEHUs. 3A0a4U U
cooepatcanue Karcoo2o Smand,

®  yMemb 6blOUPAMb ONMUMALLHBLIL MEMOO
peutenus 3a0a4u U 0CO3HABAMb blOOP Memood,
paccmampusams paziuyHsle Memoobl,
HAX00Uumb pazuvle peuwenus 3a0ayu, eciu
B03MOIHCHO,

®  QHAMUZUPOBAMb 3aMPYOHEHUS. NPU
peweHuly 3a0ay;

®  GHLINOJHAMb PA3IUYHbIE NPEoOPA306AHS
npPeoNodNHCeHHOU 3a0aUu, KOHCMPYUPO8amy
HoBble 3a0a4u U3 OAHHOU, 6 MOM YUCHe
obpamHuuvle,

®  UHMEPNPEeMUPOBAMb GbIYUCTUMETbHBIE
pe3yibmamul 8 3a0aue, Uccied08ams
NOMYYEeHHOEe peulenue 3a0ayll;

®  QHAU3UPOBAMb BCEBO3MOICHBIE CUMYAYUU
B3AUMHO20 PACTIONONCEHUS 08YX 0OBbEKMO8 U
UBMEHEHUEe UX XAPAKMEPUCUK NPU COBMECHHOM
08UIICEHUU (CKOpOCTb, 8PEMSL, pACCMOsIHUE) npu
PeuteHuY 3a0a4 Ha 08UNCEHUe 08YX 00bEKMO8
Kax 6 0OHOM, MAK U 8 NPOMUBONONIONCHBIX
HAnpasneHusix;

®  UCCHed06aMb BCEBO3MONCHbIE CUMYAYUU
npu pewenul 3a0ay Ha O8UNCEHUE NO PeKe,
paccmampusams pasHvle CUCeEMbl OMCHEmd,
®  peuwamsv pazHoobpasuvie 3a0a4u «Ha
yacmuy,

®  peuwamv u 000CHOBLIBAMb CBOE PeUieHUe
3a0au (8bl0eNsIMb MAMEMAMULECKYIO OCHOBY) HA
HaxodicoeHue Yacmu YUcia U Yucid no e20
YaCmu Ha OCHO8E KOHKPEMHO20 CMbLCILA OpoOu;
e oco3Hasamv u 0OBACHAMb UOCHMUYHOCNb
3a0a4 pa3HbIX MUNOS, CEA3LIBAIOUUX MPU
senuuUHblL (Ha pabomy, Ha NOKYNKU, HA
o0sudiICcerUe). 8bL0eIMb MU BETUYUHBL U
OMHOUEHUSL MENHCOY HUMU, NPUMEHAMb UX NPU




Pa3nen

BeinmyckHuk HAyYnTCst (27151
HCIOJIb30BAHNS B IIOBCEHEBHOM
JKH3HU U o0ecrieyeHHs] BO3MOKHOCTH
YCHEIIHOT0 NPOJ0/IKEHHS
00pa3oBaHus HA 0230BOM YPOBHe)

BbinyCKHUK MOJYYUT BO3MOKHOCTD
Hay4YHThCs B 7-9 Kiaccax (1715 odecriedeHust
BO3MOKHOCTH YCIIELIHOTO MPOAOJIKEHUS
0o0pa3oBaHus HA 0230BOM M YIJIYOJIEHHOM
YPOBHSIX)

Ppelenuy 3a0ay, KOHCMpPYuposams
cobCmeeHHbLE 3A0aY YKA3AHHBIX MUNOG;

®  grIA0emb OCHOBHbIMU MEMOOAMU PEUleHUs.
3a0a4 HA cMecu, CHIABbL, KOHYEHMPayuu,

®  pewamv 3a0ayu HA NPOYEHMDbL, 8 MOM
yucie, CLOJNCHbIe NPOYEHMbL C 000CHOBAHUEM,
UCNOABL3YSL Pazhble CHOCOObL,

®  pewamv 102uyecKue 3a0ayu Pa3HbIMuU
cnocobamu, 6 mom wucie, ¢ 08yMs OIOKAMU U C
mpemsi 610Kamu OAHHBIX C NOMOWBLIO MAOIUY;
®  pewamv 3a0ayu O KOMOUHAMOPUKe U
meopuu 6epOSIMHOCIEN HA OCHOGe
UCNONL306ANUSL U3YHEHHBIX MemO0008 U
000CcHOBbIGAMb peuleHue,

®  peuwamv HECI0NCHBIE 30Ul NO
MamemMamu4eckol CmamucmuKe;

®  061a0emb OCHOBHBIMU MEMOOAMU PEUIEHUSL
CIOJICEMHbIX 3a0ay. apuhmemuyecKutl,
aneebpauyeckutl, nepebop 8apuanmos,
2eoMempuiecKull, 2paguyeckull, NPUMEHsImMs Ux
8 HOBbIX NO CPAGHEHUIO C U3YUEHHBIMU
CUMYAYUSX.

B noBceHeBHOM KM3HU M MPH U3YyYEHHH
JAPYruX NPeIMeTOB:

®  guldenamb Npu peuenuy 3a0ay
Xapaxmepucmuxky paccmampusaemou 8 3a0aye
cumyayuu, OMIU4Hble OM peaibhblx (me, om
KOMOpbIX AOCMpasuposaIucs),
KOHCMPYUPOBAMb HOBble CUMYAYUU C Y4EMOM
DMUX XAPAKMEPUCMUK, 8 YACHHOCIMU, NPU
Ppeuenuy 3a0ay Ha KOHYEHMPAayuu, y4umoléams
NIOMHOCMb BeUeCmed,

®  peuwamv U KOHCMPYUPOSAm» 3a0auu Ha
OCHOB€ PacCMOMpPEHUsL PeaibHblX CUMYayuil, 6
KOMOPbIX He mpedyemcst MO4HbLL
BLIYUCTUMENLHBII PE3YTbINA,

®  pewamv 3a0ayu HA O8UdICEHUe NO peKe,
paccmMampugas pasuvle Cucnmemsbl Omcuema

I'eomeTpuueckue
¢urypsi

e  OmepupoBaTh Ha 6a30BOM YPOBHE
MOHATHSMHU TE€OMETPUIECKUX (PUTYD;
e  W3BJIEKaTh UH(OPMAIUIO O
TeOMETPHUYECKUX (PUTYpax,
MIPEICTABICHHYIO Ha YepTEekKaxX B
SIBHOM BHJIE;

®  MPUMEHSTH JUIS PEIICHUs 3a/1a4
TeOMEeTpHUYECKUE (PaKThI, €CITU
yC.HOBI/ISI nx HpI/IMeHeHI/ISI 3a1aHbI B
SIBHOW (hopMe;

e  pemrarh 33724y Ha HaXOXJICHUE
TEOMETPHUYECKUX BEITUYHH 110
o0pasiam Wi anropuTMam.

B noBceaqHeBHOI KU3HU U NIPH

e Onepupogamv HOHAMUAMU
2eomMempuieckux puayp;

®  u3BNEKAMb, UHMEPNPEMUPO8ams u
npeobpazosvisamv UHGOpMayuio o
2eomempuiecKux Qhuaypax, npeocmasienyio Ha
uepmedicax;

®  npumeHamb ceomempuyeckue paxmol s
peuienus 3a0ay, 8 mom yucie, npeononazarnuux
HeCKOIbKO WaA208 peuleHusl;

*  chopmynuposams 6 npocmeumux cIyuanx
ceolicmea u npusHaKu Queyp;

®  JoKa3vIBAMb 2eOMEMmpuUYecKue
VMBEPHCOCHUS,

®  grademb CManOapmHoll Kiaccuguxayuetl




BeinmyckHuk HAyYnTCst (27151
HCIOJIb30BAHNS B IIOBCEHEBHOM

BBINyCKHUK MOJYyYHT BO3MOKHOCTD
Hay4YuThes B 7-9 Kiiaccax (uist o6ecneveHust

Pa3znen JKM3HHU U o0ecrie4eHus1 BO3MOKHOCTH BO3MOKHOCTH yCIICIIIHOTO IPOAO0JIKCHUS
YCIELIHOI'0 IPOAOJIKEHUSA 0o0pa3oBaHus HA 0230BOM M YIJIYOJIEHHOM
00pa3oBaHus HA 0230BOM YPOBHe) YPOBHSIX)
M3Y4YEeHHMHU APYIrHX MPeIMeTOB: niaockux gucyp (mpey2oibHUKos u
®  HCHOJIH30BaTh CBOMCTBA UEeMbIPEXY20IbHUKOB).
reoMeTpuueckux GuUryp s penieHus | B moBce HeBHOM JKU3HM M IPH U3YYEHHH
TUIIOBBLIX 3ada4, BO3HHKAOIIUX B JAPYrux npeamMerosn:
CUTYyalUsIX IOBCEIHEBHOM KU3HH,
3ana4 IMPakTHICCKOTO COACPIKaHMsA ° UCNONB308AMb CEOUCMBA 2e0MEMPUYECKUX
Queyp 011 pewienust 3a0ay nPAKMUYECKo2o
Xapaxkmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTIUH
OTHomIEHMA e  OrmepupoBaTh Ha 0a30BOM ypoBHE | ®  Onepuposams NOHAMUAMU. PABEHCNEO

HOHATUSIMU: PAaBEHCTBO (UTyp, paBHbIE
(GUTrypbl, paBEHCTBO TPEYTOJILHAKOB,
MapaseabHOCTh MPSAMBIX,
MEPIEHIUKYISIPHOCTD MPSIMBIX, YTJIBI
MEXKIy TIPSAMBIMH, TEPIEHIUKYIIP,
HaKJIOHHAs1, TPOEKITHSL.

B noBceaqHeBHOI HKU3HU U PU
H3y4YeHUH APYTUX NPeAMeTOB:

®  ICIOJIb30BAaTh OTHOLIEHUS JIS
pelIeHus IPOCTENIINX 3a/1a4,
BO3HUKAIOIIUX B PeajbHOM KU3HU

Queyp, paguvie Qucypbl, pa6eHCmMBEo
MpeyeobHUKO8, NAPANLETbHOCHb NPSIMBIX,
NePReHOUKYIAPHOCHb NPAMBIX, Vbl MENHCOY
NPAMBIMU, REPREHOUKYTIAD, HAKIOHHAS,
npoekyus, nodoobue ucyp, nododHvie uypsi,
Nn00006HblEe MPEY2ONbHUKIU,

*  npumensamov meopemy Paneca u meopemy o
NPONOPYUOHATILHBIX OMPE3KAX HPU PEUUEHUU
3a0ay;

®  Xapakmepuzo8amv G3aUMHOE
pacnonodicerue npsamo U OKPYICHOCMU, 08YX
OKpYIICHOCHELL.

B noBceqHeBHOM KM3HU U NIPH U3YyYeHUH
JAPYTruX MpeIMeTOB:

®  UCNOTBL308AMb OMHOWIEHUS 0TI peuteHUs
3a0ay, B03HUKAIOWUX 8 DEAILHOU HCUSHU

HN3mepenus: u
BBIYMCJICHMS

e  BhIONHATE U3MEPEHUE JIJIVH,
paccTosHUI, BETMYWH YTIIOB, C
MTOMOIIIBIO HHCTPYMEHTOB JIJIs
W3MEPEHUN JUIHH U yTJIOB;

e  NPUMEHATH GOPMYIIBI IEPUMETPA,
IJTOIIAAN ¥ 00BEMA, TIIOIIaIH
MTOBEPXHOCTH OT/EITHHBIX
MHOTOT'PaHHUKOB TPY BBIYHCIICHUSX,
KOTI'JIa BCE JaHHbIE UMEIOTCS B
YCIIOBHH;

e  mpumeHsTh Teopemy [ludaropa,
0a30BbIE TPUTOHOMETPHUECKUE
COOTHOILIEHUS JIJI BRIYUCICHUS JIJIH,
paccTOsIHUM, II0Ia e B MPOCTEHIIINX
Cayyasx.

B noBcenHeBHOI KU3HU U MPH

HU3y4YeHUH APYTUX NPeaMeTOB:

®  BBIYHUCIATH PACCTOSHUS HA
MECTHOCTH B CTAaH/JIapPTHBIX CUTYAIHIX,
IUIOIIAIN B MPOCTEHIIINX CITy4asX,
NPUMEHATH (POPMYJIBI B IPOCTEHIIINX
CUTYaIUsIX B TOBCETHEBHOM KU3HU

o Onepuposams npedcmasieHusmu o OJuHe,
niowaou, obvéme kax seaununamu. Ilpumenamo
meopemy Ilughazopa, popmynvl niowaou,
00vbEMA NPU peueHUr MHO2OUWA208bIX 3a0al, 8
KOMOPbIX He 6ce OaHHbIE NPeOCMAsIeHbl 6HO, d
mpebyom @uluUCIeHUl, ONepuUposams boee
WUPOKUM KOTUHLECTHBOM (DOPMYI ONUHDL,
niowaou, 0o6véma, EbIYUCTANb
Xapaxmepucmuxu KomMouHayuii pueyp
(OKpYIHCHOCIETN U MHO20Y20JIbHUKOB) GbIYUCTISIND
PACCMOSIHUSL MENCOY (hucypamu, NPUMEHSIMb
mpu2oHomempudeckue hopmyavl 014
8bIUUCTIEHULL 8 HOJIee CTLOJCHBIX CYHASIX,
NPOBOOUND SLIHUCLEHUSL HA OCHOBE
PABHOBENUKOCMU U PABHOCOCMABICHHOCIU,

®  NPOBOOUMb NPOCMbLE BLIYUCTEHUS HA
00BEMHBIX menax;

o opmyruposams 3a0ayu HA GbIYUCTIECHUE
Onun, naowaoet u 06EMO8 U pewantv Ux.

B noBcenHeBHOI JKM3HU U TIPH U3YYEeHUH

APYTUX MpeIMeToB:

®  NPOBOOUMb GLIMUCLEHUS] HA MECIHOCMU,

®  npuMeHAmMb POPMYIbL NPU BLIYUCTIEHUSAX 6
CMEIHCHDIX YUEOHBIX NPeOMemax, 8 OKpyicaroujeli
OelicmeumenbHoOCmu




BeinmyckHuk HAyYnTCst (27151
HCIOJIb30BAHNS B IIOBCEHEBHOM

BBINyCKHUK MOJYyYHT BO3MOKHOCTD
Hay4YuThes B 7-9 Kiiaccax (uist o6ecneveHust

Paspen JKM3HM M 00ecrniedeHHsI BO3MOKHOCTH BO3MOKHOCTH YCIIEIIIHOT'0 IIPOAOJIKEeHUA
YCHEUIHOr0 IPOJ0JIZKeH U o0pa3oBaHus HA 0230BOM H YIJIY0JIEHHOM
o0pa3oBaHus HA 0230BOM YPOBHe) YPOBHSX)
I'eomerpuyeckue | ¢  11300pakaTh TUIIOBBIC TIIOCKUE e U3obpadicams ceomempuieckue guaypbi no
NOCTPOEHHS ¢buryps! 1 GUrypsl B IpOCTPAHCTBE OT | MEKCIMOBOMY U CUMBOTLHOMY ONUCAHUIO,
PYKH U C NIOMOIIBIO HHCTPYMCHTOB. ° €80000HO ONEPUPO8ams YePMENICHLIMU
B noBcenHeBHOM JKU3HM M IPH UHCIPYMEHMAMU 8 HECTONHCHBIX CLYUASAX,
H3Yy'Y€HHUH NPYI'UX NPE€IMETOB: . BbINOJHAMb NOCMPOEHUS MPEY2OJIbHUKOS,
e BBINOJHATH IPOCTEHININE NPUMEHAMb OmoebHble Memoobl NOCMPOEHU
IIOCTPOEHUS HA MECTHOCTH, YupKynem u IuHeuKol u nposooums
HEOOXOMMBIE B peaTbHOM HKU3HH npocmeuuue UcCie008aHUs YUCTA PeuleHUll,
®  uz0bpadicamv munoswvle NIoCKue Gueypul u
00vemHble mena ¢ NOMOWbI0 NPOCMEUUIUX
KOMNbIOMEPHbIX UHCMPYMEHMOS.
B noBceqHeBHOM KM3HU U NIPH U3YYEHUH
APYIHuX NpeIMeToB:
®  GLINONHAMb NPOCMEUUUE NOCMPOCHUS HA
MeCmHOCMU, He0OX00UMble 8 PEeANbHOU HCUSHU,
®  OYeHUBAMb PasMEPbl PEANLHLIX 00BEKNO0E
OKpYIHCaAIOUe20 Mupa
I'eomerpuyeckne | ¢  Crpouth Qurypy, e Onepuposamv NOHAMUEM OBUICEHUS U
npeodpazoBanus | CHMMETPUYHYIO JaHHOU Qurype npeobpazosarus n0006Us, 61adems NPUEMamu

OTHOCHUTCJIIBPHO OCH U TOYKH.
B HOBCB}IHeBHOﬁ KU3HU U IIPpHU

HU3Y4YeHMH APYTUX NpeaMeTOB:

®  DPAcCHO3HaBaTh JBUXKECHHUE
00BEKTOB B OKPY’KaIOIIEM MUPE;

®  pacno3HaBaTh CHMMETPHYHbIC
(GuUrypsl B OKpyXaroieM MUpe

nocmpoenus ueyp ¢ UCNOTb30BAHUEM
08UIICEHUTL U NPeodPA308AHULL NOO0DUS,
NPUMEHSMb ROJIYYEHHbLE 3HAHUS U ONbIM
NOCMPOEHULL 8 CMEMNICHBIX NPeOMemax u 6
PEAbHBIX CUMYAYUSX OKPYIHCAIOUe20 MUupa;
e cmpoums pueypy, H0O0OHYIO OAHHOU,
N0Ib308AMbCA CEOUCMBAMU NOO0OUS 014
000CHOBaHUs C8OUCME puyp;

®  NPUMEHAMb CEOUCMEA OBUNCCHUIL 015
nposedeHus npocmetiuiux 0O60CHOBAHUL CEOUICE
Queyp.

B noBcenHeBHOM KM3HU U IPH U3YyYEeHUH

JAPYTrUX MPeIMeTOB:

®  NPUMEHAMb CBOUCMBA OBUNCEHULL U
npumMeHams no0ooue 01 NOCMPOeHUU U
BbIUUCTIEHUL

BekTopsl 1
KOOPAMHATBI HA
IIOCKOCTH

e  OmepupoBaTb Ha 6a30BOM YpOBHE
MIOHATHSAMHU BEKTOP, CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOPA HA
YHCII0,KOOpAUHATHI Ha INIOCKOCTH;

° OTIpeIEIATh IPUOTIKEHHO
KOOPJMHATHI TOUKH 110 €€
n300paXeHNI0 Ha KOOPIMHATHON
TJIOCKOCTH.

B noBcenHeBHOM KU3HU M IPH
HU3y4YeHUH APYTUX NPeAMeTOB:

®  CIIOJIB30BaTh BEKTOPHI JJIs
pELIECHUs MPOCTENIINX 33/1a4 Ha
ompezeneHne CKOPOCTH
OTHOCHUTEIFHOTO ABIKEHUS

o Onepuposamv NOHAMUSIMU BEKIMOD, CYMMA,
PA3HOCMb BEKMOPOS, NPOU3BEOCHUE BEKMOPA HA
YUCTIO, Y20 MENCOY 8EKMOPAMU, CKAPHOE
npouseeoeHe 8eKmopos, KOOPOUHAMbL HA
NIOCKOCTU, KOOPOUHAMbL 6eKMOPA;

®  GHLINOIHAMb OCUCMEUsL HAO BEKMOPAMU
(croxcenue, 8bluumaniie, YMHONICeHUe Ha Yucio),
BLIMUCTAMb CKANAPHOE NPOU3E8edeHue,
onpeoesims 8 NPOCMEUUX CLYUASIX YOl
MedHcOy 8eKmopamul, bINOIHAMb PA3NONCEHUE
6EKMOPA HA COCMABNAIOWUE, NPUMEHSIMb
NOJY4eHHble 3HAHUSL 8 Pu3UKe, NOIb308AMbCS
DOPMYNOTL BbINUCTEHUS PACCIOSHUSL MENCOY
MOYKAMU NO U3BECIHBIM KOOPOUHAMAM,
UCNOML306AMb YPAGHEHUS PUSYP 0N PEUEHUSL
3a0ay,

®  NPUMEHAMb 8EKMOPbL U KOOPOUHAMbL OJIsL




BeinmyckHuk HAyYnTCst (27151
HCIOJIb30BAHNS B IIOBCEHEBHOM

BBINyCKHUK MOJYyYHT BO3MOKHOCTD
Hay4YuThes B 7-9 Kiiaccax (uist o6ecneveHust

Pazgen JKH3HU U o0ecrieyeHHs] BO3MOKHOCTH BO3MOKHOCTH YCIIELIHOTO MPOAOJIKEHUS
YCHELIHOr0 MPOAO0KEHH s 0o0pa3oBaHus HA 0230BOM M YIJIYOJIEHHOM
00pa3oBaHus HA 0230BOM YPOBHe) YPOBHSX)
pelleHus 2eoMempuiecKux 3a0ay Ha
8blyUCHEeHUe OJIUH, Y208.
B noBcenHeBHOI JKN3HU U IPH U3YYEeHUH
JIPYTUX MPEIMETOB:
®  UCNONBL306aMb NOHAMUSL BEKMOPO8 U
Koopounam 0Jis peuterust 3a0a4 no gusuxe,
eeoepapuu u Opyeum yueOHbiM npedmeman
Hcropus e  OmnuckIBaTh OT/ACIBHBIC e Xapaxmepuzogamv 6K1a0 8b10AIOUWUXCS
MaTeMaTHKH BBIJJAIOIINECS PE3YJIbTATEI, MaAmMemMamuKkos 6 pazgumue Mamemamurky u
MOTyYeHHBIE B XO/I€ PA3BUTHS UHBIX HAYYHBIX obnacmell;
MaTeMaTHKH KaK HayKH; ®  NOHUMAMb POJb MAMEMAMUKU 8 PA3GUMUL
e  3HATh MPUMEPHI MATEMAaTUYCCKUX | Poccuu
OTKPBITHI U UX aBTOPOB, B CBSI3H C
OTEYECTBEHHON U BCEMUPHOM
HCTOpHUEI;
®  [IOHUMATh POJb MATEMATHKH B
pa3Butun Poccuu
MeToabl e  BriOuparh noaxoasiun e Ucnonw3ys usyueHuvie Memoobwi,
MaTeMaTHKH W3YYCHHBIM METOJT i1l PEIICHUN npoBOOUMb OOKA3AMENbCIBO, GLINOIHAMb

W3Y4YEHHBIX TUIIOB MATEMATHYECKUX
3a/1a4;

e  [IpuBoauTh MpUMEPHI
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B
OKpYKarolllel 1eMCTBUTENBHOCTU U
MIPOU3BEICHUSIX UCKYCCTBA

onposepacenue;

®  gblOUpaMb U3YHEHHblE MeMOObl U UX
KOMOUHayuu Ojisi peuieHus Mamemamudeckux
3a0au;

®  UCHONB308AMb MAMEMAMUYECKUe 3HAHUS
OJ151 ONUCAHUSL 3AKOHOMEPHOCMEl 8
OKpYdHCarowels OelcmeumenrbHOCmu u
npoussedeHUsx UCKyccmea,

®  npumeHAMb Npocmeluiue nPocpamMmMHble
cpeocmea u S1eKmpOoHHO-KOMMYHUKAYUOHHbLE
cucmemvl NPU peuteHun MamemamuyecKux
3a0ay




Conep:kanue yue0HOro npeamera «MareMaTuka

ConeprkaHre KypcoB MaTeMaTHKH 5—6 KiiaccoB, anreOpbl M reoMeTpun 7-9 KiaccoB 0ObeIWHEHO KaK B
HCTOPUYCCKH CIIOKUBIIUECS JIMHUU (YUCIOBAs, aredOpandueckas, reoMeTpuueckasi, QyHKIIMOHAIBHAS U JIp.), TaK
Y B OTHOCHUTEILHO HOBBIC (CTOXAaCTHYECKas JIMHUS, «peaNbHas MareMaTukay). OTIAeTbHO TPEICTaBICHBI JIMHUS
CIOKETHBIX 33/1a4, UCTOPUICCKAS TUHHS.

Dnemenmul meopuu MHOICECNE U MAMEMAMUYECKOU JIOCUKU
Cornacao ®I'OC ocHOBHOro 00I1IeT0 00pa30BaHMs B KypC MaTeMaTHKH BBEJICH paszien «Jlorukay, KOTOPHIN He
Mpe/oiaraeT JOMOTHUTENBLHBIX YaCOB HAa M3YYCHUH U BCTPAUBACTCS B Pa3IHUYHBIC TEMBI KYPCOB MAaTEMAaTUKH H
MH(OPMATUKH U MPEABAPSACTCS 03HAKOMIICHUEM C JICMEHTaAMH TEOPUU MHOXKECTB.

Martepuan «JIOTHKH W MHOKeCTBa» HAIICJICH HA MaTeMaTHUYECKOE Pa3BUTHE ydaluxcs, popMupoBanue y
HUX YMEHHS TOYHO, C)KATO U SICHO W3J1araTh MbBICIIU B YCTHOU ¥ MUCHBMEHHOMN peuu.

MHo:xecTBa M OTHOLICHHSI MKy HUMH

MHOXECTBO, Xxapakmepucmuieckoe CEOUCME0 MHOJCeCmed, JJIEMEHT MHOXECTBA, Nycmoe, KOHeuHoe,
beckoneunoe muodcecmso. IlonMHO)ecTBO. OTHOIIEHUE MTPUHAAIECKHOCTH, BKIFOUEHHS], PABEHCTBA. DJIEMEHTHI
MHOXECTBA, CIOCOOBI 3a/JaHUsl MHOXECTB, PACNO3HABAHUE NOOMHONICECHE U DIIeMEHMO8 HOOMHONCECTE C
UCnonb308anuem Kpyeos Jiiepa.

Onepaunu HaJg MHOXKeCTBaAMM

[lepeceuenne u oObeAMHEHHE MHOXECTB. Pasnocmv  MmHodcecm8,  OONOIHEHUe  MHONCECmaa.
Humepnpemayus onepayutl Had MHOICECMEAMU C HOMOWbIO Kpyeos Diiiepa.

JJ1eMeHTBbI JIOTUKH

Onpenenenue. YTBepxkAcHUS. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. J[0Ka3aTeNnbCTBO OT HPOTUBHOTO.
Teopema, oOpatHas nannoi. [IpuMep u KOHTpIIpUMED.

Boicka3biBanus

HCTUHHOCTh W JIOXKHOCTH BbICKa3blBaHUS. CiooicHvle u npocmole evickasviganus. Onepayuu Hao

BbICKA3bIBAHUAMU C UCNOTIb308AHUEM JO2UHECKUX CBA30K. U, WU, He. YCll06Hble 8bICKA3bIBAHUA (UMNIUKAYULL).

«ApudmeTuka» CciayXkuT 0a30il MM JaTbHEHIIETO W3yYeHHUS YYaIIUMHUCS MAaTeMAaTHUKH, CIOCOOCTBYET
Pa3sBUTHIO UX JIOTMYECKOTO MBIIUICHHUS, ()OPMHPOBAHHIO YMEHHUS IIOJb30BaTbCi QITOPUTMAMHM, a TaKXKe
NpUOOPETEHHIO MPAKTUIECKUX HABBIKOB, HEOOXOIMUMBIX B MOBCEAHEBHOW XKH3HU. Pa3BUTHE MOHSATHS O YHCIIE B
OCHOBHOM IIKOJIE CBSI3aHO C PALMOHAJIBHBIMH M HMPPALMOHAJIBHBIMUA UYUCIIAMH, (HOPMHPOBAHHEM MEPBUYHBIX
MIPEICTaBIECHNH O JEHCTBUTEILHOM YHUCIIE.

«Auredpa» croco0cTByeT (POPMHUPOBAHUIO Y YUAIIUXCS MAaTEMATUUIECKOTO amnmapaTa Jjisl pelieHus 3a1a4 u3
pa3ienoB MaTeMaTHKH, CMEXKHBIX TMPEIMETOB M OKPYXKAMIIEeH peanbHOCTH. SI3bIK anreOphl MOJYepKHUBacT
3HAYCHNE MAaTEMATUKH KaK SI3bIKa JUISl IOCTPOEHUS MaTEMATHYECKUX MOJENIEH MPOLECCOB U SBIECHUI PEAbHOIO
Mupa. Pa3BuTHe aNrOpUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOro, B YACTHOCTH, JMJIS OCBOCHHS Kypca
WHPOPMATUKHU, U OBJAJICHHNE HABBIKAMHU JICAYKTHBHBIX PACCYXKIEHHH TaKKe SBISIOTCS 3ajJadaMy W3ydeHHs 6
anreopel. IIpeoOpazoBanne CHUMBOJBHBIX (pOpM BHOCHT cnenun(UYecKuil BKJIAJ B pa3BUTHE BOOOpaXKEHMS
yualuxcs, UX cliocoOHOCTeH K MaTeMaTHYeCKOMY TBOpYECTBY. B OCHOBHOW IIKOJIE Marepuay IPyNIUPYETCs
BOKPYT PAalMOHAJIBHBIX BBIPAKEHUM.

Conmepxxanne paznena «®yHKOHMH» HAIEIEHO Ha IOJydeHHE NIKOJBHUKAMU KOHKDETHBIX 3HaHUH O
(YHKLIMY KaK BaXHEHIIEH MaTeMaTHUYeCKOW MOJEIH sl ONMCAaHUs M HCCIIEA0BaHNS Pa3HOOOPA3HBIX MPOLIECCOB.
Wzyuenne sToro marepuana crocoOCTBYET Pa3BUTHIO Y yYalIUXCS YMEHHs HCIIOJB30BATh Pa3lUUHBIE S3BIKH
MaTeMaTHKH (CIIOBECHBIH, CUMBOJIMYECKUH, TpaQuueckuii), BHOCUT BKIaa B (JOpMUpOBAaHUE IMPECTABICHUIN O
pOJIM MaTEMaTUKHU B Pa3BUTUHN LIUBUIN3ALUU U KYJIbTYPBI.

Henp comepkanust paszgena «I'eomMeTpusi»— pasBUTh Yy YYalIMXCsl MPOCTPAHCTBEHHOE BOOOpaKEHHE M
JIOTHYECKOE MBIIIICHHE MTyTEM CHCTEMATHYECKOTO M3YUEHHs CBOHCTB reOMETPHUECKUX (PUTYp Ha TUIOCKOCTH U B
MIPOCTPAHCTBE M TNPUMEHEHUS AITHX CBOWCTB MpPHM PEIICHUH 33/1a4 BBIYUCIUTENBHOTO M KOHCTPYKTHBHOIO
xapakrepa. CylecTBeHHass pojb MPU 3TOM OTBOJUTCS Pa3BUTHIO TeoMeTpuueckodl MHTynuuu. CodeTaHue
HarJBSIIHOCTU €O CTPOrOCTBIO  SIBJISIETCS HEOTHEMIIEMOM YACThIO TE€OMETPUYECKMX 3HaHUM. Marepuadn,
OoTHOCAIUHCS K 0110kaM «KoopaumHaTe» U « BEeKTOPBI», B 3HAYUTEIHPHON CTETICHH HECET B ceOe MEXIIPEIMETHBIC
3HaHHUA, KOTOpPBhIE HAXOAAT NPUMEHEHHUE, KaK B PA3IMYHBIX MaTEMATUYECKHX TUCIMILIMHAX, TAaK U B CMEXHBIX
npeameTax.

Paznen «CtatucTuka u Teopus BepOSITHOCTH» — 00s3aTENbHBIM KOMIIOHEHT IIKOJIBHOTO 00Opa3oBaHUA,
YCUJIMBAIOLIMHA €ro NPUKIaJHOE W MPAaKTUYECKOE 3HAueHHe. JTOT MaTepuan HeoOXOOUM, MPEXIEe BCEro, JUIS
(dbopMHpOBaHUs Yy ydaumuxcsl (QYHKIHOHAJHHOH TI'PaMOTHOCTH — YMEHHUS BOCHPUHUMATh M KPUTHYECKH
aHAJIM3UPOBATh MH(OPMALIMIO, MPEJICTABICHHYIO B Pa3M4YHBIX (hopMax, MOHMUMATh BEPOSITHOCTHBIN XapakTep
MHOTUX pe€aJbHBIX 3aBUCUMOCTEH, MPOM3BOAWUTH IPOCTEHIINE BEPOSTHOCTHBIE pacyeTsl. M3ydyeHue OCHOB



KOMOWHATOPUKH IO3BOJMT Y4YaIlIEMyCs OCYHICCTBIATh PACCMOTPCHUE CIydaeB, Mepedop U MOJACUET dYHCia
BapUAHTOB, B TOM YHCJIC B IPOCTEUIINX MPHKIATHBIX 3aa4ax.

Ilpu U3yyeHUH CTATHCTUKU M BEPOSTHOCTH OOOTAIAIOTCS MPEACTABICHUS O COBPEMEHHON KapTHHE MHpa W
METO/axX €ro MCCIeA0BaHus, (OPMUPYETCS MOHMMAHUE POJIM CTATHCTHKH KaK MCTOYHHUKA COIHATBHO 3HAYMMOM
uH(pOpPMALIUK U 33K IBIBAIOTCS] OCHOBBI BEPOSTHOCTHOTO MBIIILICHHS.

Pa3nen «MaTreMaTHKa B MCTOPHUYECKOM Pa3BUTHHY» MPEIHA3HAUCH [T (HOPMHUPOBAHUS TPEICTABICHHI O
MaTeMaTHKe KaK YacTH YeJI0BEUCCKOM KYIbTYpPHI, sl OOMIETO Pa3BUTHS MIKOJIBHUKOB, JUIS CO3IaHUs KYJIbTYPHO-
HUCTOPHYECKOW cpenbl 0OydueHHs. Ha Hero He BBIACIACTCSA CICIHAIBHBIX YPOKOB, YCBOCHHE €ro He
KOHTPOJIPYETCS, HO COJEP)KAHHE 3TOr0 pasjiesia OPraHMYHO MPUCYTCTBYET B YYEOHOM MPOIECCe KaK CBOETO
poaa TyMaHUTapHBIA (OH TPH PACCMOTPEHHUH MPOOJIEMATHKH OCHOBHOTO COZICPIKAHHS MaTeMaTHYeCKOTO
o0pa3oBaHus.

1. Copepxxanue Kypca MaTeMaTHKH B 5—6 kiaccax
HartypajbHbIe YHCJIAa U HYJIb

HartypanbHblii psx yMces M ero cBoiicTBa

HatypanbHoe 4ncio, MHOKECTBO HATYpabHBIX YHCENl M €0 CBOMCTBA, N300paKeHNUE HATYPaIbHBIX YHCEI
TOYKaMHU Ha YHCIOBOU mpsMoil. Vcnoap30BaHEe CBOMCTB HATYpalbHBIX YHCEN IIPU PELLICHUH 3a/1a4.

3anuch ¥ YTeHHe HATYPATbHBIX YHCEJ

Paznuune mexay nudpoit u yuciaom. [lo3uimonHast 3anmuchk HaTypadbHOTO YHCIa, TIOMECTHOE 3HAYCHUE
mUGpBL, pa3psAabl U KJIACCHL, COOTHOLIEHHE MEXIY IByMs COCETHUMH PA3PsIIHBIMU €IMHULIAMH, YTEHUE U 3aIlUCh
HaTypaJIbHBIX YHCEN.

OxkpyrieHue HATYPAJIBHBIX YHCes

Heobxonumocts okpyrnenus. [IpaBuiio okpyrieHus HaTypajabHbBIX YUCEI.

CpaBHeHHe HATYPAJIbHBIX YK CeJl, CPaBHEHHE ¢ YucaoMm 0

IlonsiTre 0 cpaBHEHUU YHCEN, CPaBHEHHE HATypaJIbHBIX YHCEN APYT C APYTOM U ¢ HyJIEM, MaTeMaTHuecKas
3aIllUCh CPaBHEHH, CIOCOOBI CPaBHEHHS YHCEIL.

JelicTBHA C HATYPAJIbHBIMM YUCJIAMHU

CrnoxeHue U BbIUWTAaHUE, KOMIIOHEHTHI CIIOKEHUS U BBIYUTAHHUSA, CBSI3b MEXIYy HUMH, HAXOXKICHHE CYMMBI
Y Pa3HOCTH, U3MEHEHUE CYMMBI M pa3HOCTH NPU U3MEHEHUH KOMIIOHEHTOB CIO0XKEHHS U BRIYUTAHHUA.

YMHOXEHUE W [JEJECHHE, KOMIIOHEHTBl YMHOXEHHS M [EJICHUS, CBS3b MEXKIYy HHMH, YMHOXXEHHUE H
CJIO’KEHHE B CTOJIOUK, IEJIEHUE YTOJIKOM, IIPOBEPKaA PE3yJIbTaTa C MOMOILBIO IPUKUIKHA U 00PaTHOTO AEHCTBHUSI.

IlepeMeCTUTENBHBI M COYETATEIbHBIM 3aKOHBI CIIOKECHUSI M YMHOXEHUS, PACHpPENCIUTENbHbINA 3aKOH
YMHOXEHUSI OTHOCUTEIILHO CIIOKEHUS, 000CHO8AHUE AN20PUMMO8 BLINOTHEHUS APUPMEMUUeCKUX OetiCmaul.

CreneHb ¢ HATYPAJIBHBIM MOKa3aTeJeM

3anuch 4Hcia B BHAE CYMMBI pa3psiIHBIX ClIaraéMbIX, MOPSAOK BBINOJHEHHS JEMCTBUN B BBIPAXKCHHUSAX,
COJIEpIKaIlliX CTENEHb, BHIYMCICHNE 3HAYSHUH BRIPAXKEHUH, COIEPIKaIINX CTETIEHb.

UYmncii0Bble BIPAKEHUS!

UuncnoBoe BEIpaKEHUE U €r0 3HAUEHUE, TOPSIOK BBIITOJHEHUS TEHCTBHIL.

Jlenenne ¢ octaTkoM

Jenenue ¢ ocTaTKOM Ha MHOKECTBE HATYpPaJIbHBIX YHCEIl, cgouicmaa oeneHus ¢ ocmamxom. Ilpaktuueckue
3aJ1a4M Ha JICJIEHUE C OCTATKOM.

CBoiicTBa M NPU3HAKH J1€JIMMOCTH

CBOHMCTBO JETUMOCTH CyMMBI (pa3HOCTH) Ha yucio. [Ipusnaku penumoct Ha 2, 3, 5, 9, 10. Ilpusnaku
Odenumocmu Ha 4, 6, 8, 11. [lokasamervcmeo npusnakog Oerumocmu. PellieHWe TNPaKTUYECKUX 3a7ad C
MIPUMEHEHUEM NPU3HAKOB IETHUMOCTH.

Pa3nokenne yucsia Ha NPOCTbie MHOMKUTEJIH

[IpocTele u cocTaBHBIE UnCa, peutermo Ipamocgena.

Pa3noxxeHne HaTypalbHOTO 4YHCIa Ha MHOMKHTENH, PAa3JIOKEHHUE Ha IMPOCThle MHOXHTENH. Koruuecmeo
oenumenell YUCa, an20PUmMM paszioHCeHus YUcia Ha NPOCmble MHOMCUMENU, OCHOBHAS MeopeMd apupMemuKu.

Auare0panvecKue BbIPasKeHH

Ucnonb3oBanue OykB A1 00O3HAUEHUs] 4YHUCEN, BBIUMCICHHE 3HAUCHMS aIreOpanvecKoro BBIPasKEHHS,
MpUMEHEeHHE anreOpandeckuX BhIpOKEHHUH JIJIsl 3alTUCH CBOWCTB apu(METHUYECKHUX JICHCTBHM, Mpeodpa3zoBaHUe
anredpandecKkux BBIPAKEHHM.

JleauTenn U KpaTHbIE

Jenurenb 1 ero CBOWCTBA, 00K ASTUTENb ABYX U 00jIee Yyncell, HauOObIINK OOIIHI JeIUTEb, B3AUMHO
MIPOCTHIE YHCIIa, HAXOXKIASHNE HanOobero odmiero nenurens. KpatHoe u ero cBoiicTBa, od1iee KpaTHOE IBYX U
Oosiee uncen, HaMMeHbIee o011ee KpaTHOe, ClIOCcOOBl HAXOXKIEHHUSI HAMMEHBILEro 00IIero KpaTHOro.

ooun
OO0bIKHOBEHHBIE IPOOH



Hons, dwacth, apoOHOEe uwmcio, ApoOb. [IpoOHOe uMcIO Kak pe3yiapTaT JeicHus. [IpaBUIBHBIE U
HeTIpaBUWILHBIC IPOOH, CMEIIaHHas IPOOh (CMEIIaHHOE YHCIIO).

3anuchk HATYpaldbHOTO YHCIA B BUAE JAPOOM C 3aJaHHBIM 3HAMEHATEJIeM, MPEoOpa3OBaHUE CMEIIAHHOW
JpoOM B HENMPABUIBHYIO Ap0Ob U HA00OPOT.

[IpuBenenune npobeii k 00memMy 3HaMmeHaTeno. CpaBHEHNE OOBIKHOBEHHBIX IPOOEH.

Cro>keHHe W BEIYUTaHUEe OOBIKHOBEHHBIX Ipo0Oei. YMHOKEHHE U AcIIeHHe OOBIKHOBEHHBIX IPOOCH.

Apudmernueckue ISHCTBUSI CO CMEIIAHHBIMU JIPOOSMH.

Apudmerndeckne IeHCTBUS ¢ APOOHBIMU YUCIIAMH.

Cnocobvl payuonanu3ayuy bIUCIeHULl U UX NPUMEHEHUE NPU 6bINOTHEHUU OeliCMBUL.

HecsiTuuHbIE IPOOH

Ilenass m npoOHast yacTu mecaTHdHON ApodOm. IIpeoOpazoBanme HECITHUHBIX IpoOell B OOBIKHOBEHHEIC.
CpaBHeHME NecSITUYHBIX ApoOel. ClokeHHWEe M BBIYUTAHUE ACCATHYHBIX ApoOeil. OKpyrieHue AecATHYHBIX
npoOeii. YMHOXKCHHE U ACNICHUE NECATHUHBIX Apo0el. [lpeobpazosarnue 00bikHOGeHHBIX Opodell 8 decimuitble
Opobu. Koneunvie u beckoneuHvle decsamuytvle Opoou.

OTHouIEeHHE IBYX YHCeJI

Macmrab Ha mnane u kaprte. [Iponopuuu. CBoiicTBa Mponopuuii, MpUMEHEHNE TPOMOPLUUI U OTHOIIECHHUH
MIpU pellIeHUN 3a/1a4.

Cpeanee apupmeTnueckoe ynceJi

Cpennee apudmernyeckoe nByx umced. M300paxkeHHe CpeaHEro apu(METHYECKOro JBYX 4YHCET Ha
YHCIOBOW MpsIMOH. PeleHne mpakTHYecKuX 3amad ¢ NpPUMEHEHHEM cpeaHero apupmermyeckoro. Cpeduee
apugpmemuueckoe HeCKOAbKUX YUcel.

IIpouentsl

ITonsiTue IIpoIncHTa. Brraucnenue IMPOUCHTOB OT 4YMCjia XU 4YUCJia MO M3BECTHOMY NPOLCHTY, BbBIPAXKXCHUC
OTHOIIIEHUS B MPOIIEHTaX. PelieHne HeCI0KHBIX MPAKTHYECKUX 3a/1a4 C TIPOIICHTAMH.

JAuarpamMmmsli

Cronbuatbie 1 KpyroBble quarpammel. M3Biedenne nHpopManuu U3 quarpamm. M3o0pasicenue ouazpamm
10 YUCTOBbIM OAHHBIM.
PauuoHaJibHbIE Yucia

IosoxnTEIbHBIE U OTPULIATEIbHBIE YHCIA

N300pakeHre uyucenm Ha 4YHUCIIOBOW (KOOpAuHATHOW) mpsMod. CpaBHeHHE uucen. Moaynb Yucna,
reoMeTpuyecKass MHTepIpeTaus Moyl yrcia. J[edCTBUS ¢ MOJIOKUTENBHBIMI M OTPHUIIATEIHHBIMU YHCIIAMH.
MHOKECTBO ENbIX YHCEN.

IlonsiTHe 0 panMoHAILHOM 4YucJe. [lepsuunoe npedcmasieHue 0 MHONCECMBE PAYUOHATbHBIX YUCEIL.
JleiicTBHA ¢ palliOHATHHBIMHU YHCIIAMHU.
PelmieHue TeKCTOBBIX 32124

Enunnnsl u3MepeHuii: UIMHBI, TUIOINAAN, 00BbEMA, MacChl, BPEMEHH, CKOPOCTH. 3aBHUCHMOCTH MEXIY
CANHULIAMU U3MEPCHUSA Ka)KHOﬁ BEJINYHMHEBL. 3aBUCUMOCTH MCXKAY BCIIMYMHAMU: CKOPOCTh, BPEMsI, PaACCTOSAHUE,
MIPOU3BOAUTEIHLHOCTE, BpeMsi, paboTa; 1eHa, KOJUIECTBO, CTOUMOCTb.

3anaum Ha Bce apumMeTHUEeCKHUe AelicTBUS

Pemrenne TekcTOBBIX 3amad apudMeTHYECKHMM CHocoOoM. Vcronb3oBaHue TaONMI, CXEM, YEepTEkKei,
JIPYTHUX CPECTB MPEJICTABIICHUS TaHHBIX MPU PEIICHUH 3a/1a4H.

3aga4n Ha ABUKEHHE, PA00TY M MOKYNKH

Pemenne HecI0XKHBIX 3aaa4 Ha JABWIKCHHUEC B IMPOTUBOIIOJIOKHBIX HaAIlpPaBJICHHUAX, B OAHOM HAIIpaBJICHUH,
JBIDKEHHE TI0 peKe MO TEYEHMIO M MPOTHB TeueHus. PerieHue 3amad Ha COBMeCTHYIO paboty. [Ipumenenue
npoOeil mpu pereHun 3a1ad.

3agayu Ha YacTH, 10JIM, MPOLEHTHI

Pemenne 3a1a4 Ha HaXOX/I€HNE YaCTH YHCTIA M YMCIIA M0 €T0 JacTH. Pemenne 3a1a4 Ha IPOLIEHTHI U JAOJIH.
[IpumMeHeHue nponopuuii Npu peuIeHUH 3a1ad.

Jlornueckue 3agaqu

Perienne HECIOXKHBIX JIOTHIECKUX 3a/1a4. Peuenue 102uteckux 3a0ay ¢ HOMOwbo 2paghos, mabauy.

OcHOBHBIE METO/IBI PEIIEHNs TEKCTOBBIX 3a1a4: apU(PMETHUECKUH, Tepedop BapUaHTOB.
Harasanas reomerpust

Ourypsl B oKpy>Katomem mupe. Harmsaaelie npeacraBieHus 0 Gurypax Ha INIOCKOCTH: MpsSMasi, OTPE30K,
Jy4, Yroji, JOMaHasi, MHOTOYTOJbHHK, OKPYXHOCTb, KpPYT. YeTBIpEXyTONbHUK, MPSIMOYTOJbHUK, KBaAparT.
TpeyronbHUK, 6udbl mpeyeonvHuxos. llpasunvhvie MHozoyeonbHuxy. YI300paxkeHre OCHOBHBIX I'€OMETPUYECKUX
buryp. BzaumHoe pacnonodicenue 08yx npsambvix, 08X OKPYICHOCHE, NpsaMoll u oKpyscHocmu. JlinHa oTpeska,
nomaHoil. Equnannel n3mepenust mHbl. [loctpoeHne otpeska 3amaHHOM AnuHblL. Bunael yrinos. ['pagycHas mepa
yrna. I3MepeHue 1 mocTpoeHHe YIIoB ¢ IOMOIIBIO TPAHCIIOPTHPA.



ITepumerp MHOTOyronbpHuKa. [loHATHME MomAnM (QUIyphl, €AWMHUILI W3MEpeHUs Iromanan. llmomanp
MpSIMOYTOJIbHUKA, KBajpara. [IpubimkeHHoe u3MepeHne miomaan GUryp Ha KietdaTol Oymare. Pagnogenuxue
dueypel.

Harnsgaeie npencTaBieHUs O MPOCTPAaHCTBEHHBIX (DUrypax: KyO, mapajuieienuIies], npu3Ma, mupaMmua,
map, chepa, KoHyC, mMHAP. V300pakenne mpocTpaHCTBEHHBIX (Guryp. [lpumepol ceuenutl. MHozoepaHHuxu.
IpasunvHvle muocoepanHuku. ITpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, IIMIMHIPA M KOHYCA.

[Nonsitue o0beMa; eauHUIIBEI 00beMa. O0bEM MPSIMOYTOJILHOTO MapaJuIeieuIiea, Kyoa.

Ilonsitme o paBenctBe ¢Quryp. LlenTpanpHas, oceBass U 3epkaivHas cuMMeTpun. HM3obpakenune
CUMMETPUYHBIX QUTYD.

Pemienue mpakTHUeCKUX 3a/1a4 ¢ IPUMEHEHHEM MTPOCTSHINTUX CBOMCTB (hUTYp.

Hctopus maTteMaTuKH

LHosenenue yugp, 6yxe, uepoenugos 8 npoyecce cuéma u pacnpeoeieHuss nNpooykmos Ha JIpesHem
Bruosicnem Bocmoxe. Ceéazb ¢ Heonumuueckou pegontoyueti.

Pooicoenue wecmuoecsmepuunoii cucmemvl cuucnenus. Ilosgnenue decamuunon 3anucu yucei.

Poowcoenue u pazeumue apugpmemuxu namyparouvix wucer. HOK, HOJ, npocmovie uucna. Pewemo
Opamocgena.

Tlosignenue myna u ompuyamenvHvix uucenr 8 mamemamuxe opesHocmu. Ponv [uogpanma. Ilouemy

(-1)(-1)=+1>

Hpoou 6 Basunone, Ecunme, Pume. Omxpwvimue Oecamuunvix Opodeu. Cmapunnvle cucmembvl Mep.
Hecamuunvie Opobu u mempuueckas cucmema mep. J1. Maznuyxui.

2. Copep:kaHue Kypca MaTeMaTHKHU B 7-9 kJjaccax
Auredpa
Yucaa

PannonanbHble yncaa

MHOKeCTBO palMOHaNbHBIX 4Yucen. CpaBHEHHE palMOHANBHBIX 4YHcel. [leicTBUs C paluoOHAILHBIMU
gucnamu. /Ipeocmagnerue payuorHaibHo20 YUcia 0ecamuiHol 0poowvio.

HppauunonanbHblie ynciaa

[onsiTHe MppannoHanbHOTO YKcia. Paco3HaBaHue MppallMOHATIBHBIX Yncel. [IpuMephl 10Ka3aTenbCTB B

anredpe.  MppanmoHanbHOCTh ‘-II/ICJIa\/E . Ilpumenenne B reomerpun.Cpagnenue  UppayuoOHaIbHbIX
yucen.Mnodcecmso delicmeumenvHulx yucel.

ToxaecTBeHHbIE IPe00Pa30BaAHUSA

YucjoBble 1 0yKBEeHHbIE BbIPAKEHHS

Bripaxkenue ¢ nepeMeHHON. 3HaueHHe BeIpakeHus. [logcTaHOBKa BRIpaKEHUI BMECTO TEPEMEHHBIX.

Lenble BbIpaKeHUs1

CreneHp ¢ HaTypaJibHBIM IOKa3aTelaeM M e€ cBoicTBa. lIpeoOpa3zoBaHusi BBIpaXXKEHHUH, COAeprKaIlnuX
CTETIEHH C HaTypaJIbHBIM [T0Ka3aTeNeM.

OpHowreH, MHorowieH. JlefcTBHS ¢ OJHOWIEHAMH W MHOTOWICHAMH (CJIOXXKEHHE, BBIYUTAHUE,
yMHOXeHHe). DopMylbl  COKpAIIEHHOTO  yYMHOXEHHS: pPa3HOCTh  KBaJpaToB, KBagpaT CYMMBI H
pasHocTH.Pa3nokeHne MHOrO4JIeHa Ha MHOXHTENH: BBIHECCHHE OOILIEr0 MHOXKHUTENS 3a CKOOKH, 2pynnuposka,
npumenenue Gopmyn cokpawénnozo ymHoxcenus. Keaopammuwili mpéxunen, pasnodxcenue K8aopamHo20
MPEXUNEeHA HA MHONCUMEU.

JpoOHo-panoHaIbHbIE BHIPAKEHUS

Crenmenp ¢ menbM mokaszareneM. IIpeoOpasoBaHnme ApOOHO-TMHEHHBIX BBIPAKCHUI: CIIOXKEHHE,
YMHOXXEHHE, NlelIeHne. Aneebpauneckas Opobv.[Jonycmumvle 3HAYEHUS NEPEMEHHBIX 8 OPOOHO-PAYUOHATLHBIX
svipadicenusax. Cokpawenue aneebpauveckux Opobei. Ilpusedenue aneebpauveckux Opobeti Kk o06wemy
3Hamenamento. [lelicmeus ¢ ancebpaudeckumu OpoOAMU: CNOdCEHUe, Gbluumanue, YMHONCEHUe, OeleHue,
6036e0eHle 8 CeneHb.

IIpeobpazosanue gbipasicenuil, cCOOEPHCAUUX 3HAK MOOYIIL.

KBaapaTHblie kopHn

Apudmernyueckuil KBaJIpaTHeId KopeHb. [IpeoOpazoBaHue BBIpaKEHUH, COJEpKaINX KBapaTHbIE KOPHU:
YMHOXKEHHE, JIeJICHNE, BEIHECEHUE MHOKUTEIS U3-TI0J] 3HaKa KOPHSI, BHeCeHUe MHONCUmMeNns N0 3HAK KOPHSL.

YpaBHeHHs H HEPABEHCTBA
PaBeHncTBa
Hucnoroe paBeHCTBO. CBOMCTBA YUCIOBBIX PAaBEHCTB. PABEHCTBO € epeMEHHOM.
YpaBHenust




[lonsTe ypaBHeHHST W KOpHS ypaBHeHUs. [Ipedcmagnenue o paguocunvHocmu ypasHenuu. Obaacme
onpeoenenus ypasHenus (001acms 0ONyCMUMbIX 3HAYEHUI NepeMeHHOlL).

JInHeiiHOe ypaBHEeHNe W ero0 KOPHH

Pemenue nunelHbIX ypaBHeHUH. Jlunetinoe ypasnenue c napamempom. Konuuecmeo xopheti nunetnozo
ypasHenus. PeweHue nuHeliHbiX ypagHeHUll ¢ napamempom.

KBanpaTHoe ypaBHeHHE U €r0 KOPHU

KBagpatueie ypaBHenus. HemonHbie KBagpaTHble ypaBHEHMs. JJUCKpUMHMHAHT KBaJpaTHOTO YpaBHEHUS.
dopmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas meopeme Buema. Pemenne
KBaJIpaTHBIX YpaBHEHWI:UCIONb30BaHNE (DOPMYIBI IS HAXOXKIEHUS KOPHEH, epaghuueckuti memoo peuieHus,
Pasnodicenue HA MHOJCUMENY, N0000p KOpHell ¢ Ucnoiv3oeanuem meopemsl Buema. Konuuecmeo kopuel
K68AOpamuo20 YpasHeHus 6 3asUcCUMOCmu om e20 Ouckpumunauma. buxeaopammuvie ypaenenus. Ypaenenus,
Cc800UMbLE K TUHEUHbIM U K8adpamubiM. KeadpamHule ypasrenus ¢ napamempom.

JApoOHo-panuoHaibHbIe YPABHEHUSI

Pemenue mpoctedmx ApoOHO-TMHEHHBIX YpaBHEHUH. Peuenue OpoOHO-payuoOHaIbHbIX YPAGHEHUL.

Memoowsl pewieHus ypagHeHull: Memoobl PAGHOCULbHBIX NPeoOPA308aHULl, MemOo0 3dMeHbl NepeMeHHO,
epaguueckuii memoo. Ucnonv3o8anue c8oucms GYHKYULL npu peuleHuy ypasHeHul.

Tpocmetiuue uppayuonanvhvie ypasHerus 6uoa / f (x) =a, \/ f (X) = \/ g (x) .

Ypasnenus euoa x"=a .Ypasnenus 6 yenvix uucaax.

CucreMbl ypaBHeHUH

VYpaBHEeHUE C [ByMs IepeMeHHbIMH. JIMHEMHOE ypaBHEHUE C IBYMsA MEpeMEHHBIMH. [Ipsmasn Kax
epaguueckas unmepnpemayus IUHENHO20 YPAGHEHUs C 08YMS NepeMeHHbIMU.

[TonsiTue cuctemsl ypaBHeHU. PelieHre cucteMbl ypaBHEHUH.

MerToapl pelieHus CUCTEM JHHEHHBIX YPaBHEHUH C ABYMsI MEPEMEHHBIMU: epaguyecKull Memoo, mMemoo
C0J#CEeHUsL, METOJ] TIOJICTAHOBKH.

Cucmembul TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHcTBa. CBOMCTBAa YMCIOBBIX HepaBeHCTB. [IpoBepka crpaBenIMBOCTH HEPABEHCTB IPU
3aJJaHHBIX 3HAUEHUSIX epPEMEHHBIX.

HepasernctBo ¢ mepemenHoil. CTporue u HecTporue HepaBeHCTBa. Obnacms onpedeieHUs HepaseHCmad
(obracms donycmumblx 3HAYEHUU NEPEMEHHOLL).

Pemienue nuHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Peuienue k6aopamuvix HepageHCms: UCNONb308AHUE CEOUCE U
epaguxa xeadpamuunol yHKYuu, Memoo UHmMepeanos. 3anucy peulenus KeaopamHo2o Hepasencmad.

Pewenue yenvix u 0po6HO-payuoHanbHLIX HEPABEHCIE MEMOOOM UHMEPBAILOB.

CucremMbl HePaBeHCTB

CucrtemMbl HEpPaBEHCTB C OJHOM nepeMeHHOU. PelieHue cucTeM HEPAaBEHCTB C OJHOM IMEPEMEHHOM:
TUHEHHBIX, kK8adpamubix. VI300paxkeHue peleHusi CHCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSMO. 3alUCh pelIeHHs
CHCTEMBI HEPaBEHCTB.

OyHKINH
Ionsitne pyHkuun

JlexkapToBBl KOOpAMHATHI Ha IUIOCKOCTH. DOpMHUpPOBaHHE MPEICTABICHUH O METalpeiIMETHOM MOHITHU
«koopauHatel». CriocoObl 3aaHusl QYHKIMHA: aHAINTHYECKHUH, rpaduyeckuii, Tabnuuneiii. ['paduk dyHkum.
[Mpumepsl GyHKIWH, TOTyY4aeMbIX B IPOIECCE HCCIEAOBAHMS PA3IMYHBIX pPEAbHBIX TPOIECCOB M pPEIICHHS
3ajgad. 3HaueHue QyHKIuHu B Touke. CBoiicTBa (hyHKIMI: 007acTh ONpeeNieHHs, MHOXECTBO 3HAYCHUH, HYIIH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YE€MHOCTb/HeUémHOCb, TPOMEKYTKH BO3PACTaHUS U yObIBaHUS, HAaHOOJbIIEE
W HauMeHblIee 3HaueHus. Mccnenoanue Gynkunu no e€ rpaduky.

Ilpedocmasnenue 06 acumnmomax.

Henpepvignocmu ¢hynkyuu. Kycouno 3adannvie gynkyuu.

JInneitnasi pyHKIHSA

CpoiictBa U rpaduk nuHelHOW (yHKIWU. YTIoBOH Kod(h¢uimeHT npsMmoi. Pacnonoxenue rpaduka
TUHEHHONW (YHKIMM B 3aBUCHUMOCTH OT €€ yriioBoro kodp¢uimeHTa ¥ cBOOOAHOTO wieHa. Haxoowcdenue
K0I(huyuenmos auHenHou GYHKYUU No 3A0AHHLIM YCIOGUAM: NPOXOdCOeHUe NPAMOU uepe3 06e MOUYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0IAHCOEHUE NPIMOU Yepe3 OAHHYI0 MOYK)Y U NAPANIeNbHOU OAHHOU NPIMOU.

Keaapatuunas pynkuus

CaoiicTa u rpaduk kBagpatuuHoi pyHkumu (mapadona). [locmpoenue epaghuxa xeadpamuunol GyHKyuu
no mouxkam. HaxoxngeHune Hyned KBaApaTHYHON (QYHKUUM, MHOJCECBA 3HAYEHUU, HPOMEICYMKO8
3HAKONOCMOSAHCMEA, NPOMENCYMKOE MOHOMOHHOCIU.

OOpaTHast NPONOPHHOHATBHOCTH



k
CaoiictBa QyHkimu Y = — . ['unepbona.
X

I'pagpuku ynxyui. Ipeobpazosanue epagpura gynxkyuu Y = f(X) o nocmpoenus epagpuxos ynxyui
éuoa y =af (kx+b)+c.

Tpacpurcu pyniyuit y=a+Lb, y=x,y=3x, y=|x.
X+

ITocnenoBaTeIbHOCTH U NPOIPeCcCUU

Uucnopass  mociieqoBaTeNbHOCTh.  [IpuMepsl  4YMCIOBBIX — MOCiHenOBaTenbHOCTEH.  beckoHeuHble
MocJieIoBaTeIbHOCTU. Apudmerndeckas nporpeccus u e€ cBoiictBa. ['eomerpuueckast nporpeccus. @opmyia
obwe2o uynena u cymmbl N Nepevix 4l1eHo8 apugmemuyeckou u ceomempudeckou npozpeccuu.Cxooawascs
2e0MempulecKas npospeccusl.

PemeHue TeKCTOBBIX 32124

3agaun Ha Bce apr(mMeTHYECKHUeE IeiiCTBUS

Pemrenne TekCTOBBIX 3amad apUMETHUSCKUM CIocoOoM. lcmonb3oBaHHEe TaOIUI, CXEM, UYEpTEkKeH,
JPYTUX CPEACTB MPEICTABICHUS JaHHBIX IPU PEILICHUH 3a1a4H.

3agaun Ha JBUKEHHe, pA00Ty M MOKYNKH

Ananu3 BO3MOKHBIX CI/ITyaHI/Iﬁ B3aMMHOI'O0 PACIIOJIOXKCHUA O6’beKTOB pu UuX ABWKCHUH, COOTHOUICHUA
00BEMOB BBITIOTHIEMBIX PadOT IIPHU COBMECTHOM padorTe.

3agauu HA YacTH, 0JIH, IPOLEHTHI

Pemenue 3a1au Ha HaXxOXK/IeHUE YAaCTH YMCIIa U YKCTIa 110 €ro 4acTu. PemieHue 3a1a4 Ha MPOLIEHTHI U JOJH.
[IpuMeHeHue nponopuuii Npu peLICHUH 3a1a4.

Jlornueckue 3agaqu

Pemenue norndeckux 3agau. Pewenue roeudeckux 3a0ay ¢ HOMowbio epagos, madauy.

OcHoBHBIE MeTOAbI pelIeHUus] TEKCTOBBIX 3aaau: apudmernyeckwii, anredpanmdeckuid, mnepedop
BapHaHTOB. [lepsuuHvle npedcmasienus o0 Opyeux Memooax peuieHus 3a0au (ceomempuyeckue u 2paguueckue
Memoowl).

CTAaTHCTHKA U TeOpHs BEPOSATHOCTEN

CraTucruka

Tabnnuynoe u rpaduyeckoe MpeAcTaBICHUE NAHHBIX, CTOJIOYATBIE M KPYTOBBIE AWArpaMMbl, rpaduky,
MPUMEHEHUE TMarpaMM 1 rpad)uKoB JUIsl ONMCAHUs 3aBUCUMOCTEH peabHBIX BEINYHH, H3BIIcUeHIEe HHPOPMAIUH
n3 Tabnui, auarpaMm U rpagukoB. OnucarenbHble CTaTHCTHYECKHE TOKa3aTeld YHCIOBBIX HaOOpOB: cpenHee
apudmeTndeckoe, Meouara, HanbobIee U HaUMEHbIIee 3HaUCHUA. Mepbl paccenBaHUs: pa3Mmax, oucnepcus u
CMAaHOapMHOe OMKIOHEHUE.

CrnyyaiiHasg M3MEHYMBOCTh. 3MEHYMBOCTH NMpU M3MEpeHusx. Pewarowue npasuna. 3akoHomepHocmu 8
UBMEHYUBBIX GETUUUHAX.

CayuaiiHbie cOObITHSA

CrydaiiHple OMBITHI (IKCIIEPUMEHTHI), JJIEMEHTapHBIE cly4aiiHble cOOBITHS (Mcxoabl). BepostHocTH
3JIEMEHTApHBIX COOBITUH. COOBITHA B CIy4alHBIX 3KCIIEPUMEHTaX M OJIarONpHATCTBYIOLIME 3JEMEHTApHbIE
coObITHsL. BeposrHocTH cinydailHbBIX COOBITHH. ONBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSMHU.
Knaccuueckne BEpOATHOCTHBIE ONBITHI C HCIIONB30BAHUEM MOHET, KYOWKOB. [Ipedcmaenenue cobwvimuii c
nomowvio ouazpamm Jiinepa.llpomusononodicuvie cobvimus, ob6veounenue u nepeceyenue coovimui. Ilpasuno
cnoxcenust gepossmuocmei. Cnyuaiinvii 6v100p.Ilpeocmasnenue sxcnepumenma 6 uode oepesa.Hesasucumvie
cobvimus. Ymnooicenue geposmuocmelil He3a8ucumulx coobimuii. Ilocneooeamenvhuvle He3agucumbvle UCHbIMAHUAL.
[IpencraBienne o HE3aBUCHMBIX COOBITHSX B )KU3HH.

Inemenmol KOMOUHAMOPUKU

Ilpasuno ymmnoowcenus, nepecmanogku, gakmopuan uucina. Couemanus u uucio covemanut. Popmyna
uucna couemanuu. ITpeyeonvrnux Ilackana. Onvimul ¢ 60AbUWUM YUCTOM PAGHOBOIMOICHBIX INEMEHMAPHIX
cobvimuii. Buviuucnenue eeposmmuocmeti 6 onvlmax ¢ HpUMEHEHUEM KOMOUHAMOPHLIX Gopmyn. Hcnvimanus
bepnynnu. Yenex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimanuti bepuyinu.

Cnyuaiinple genuuunsl

3Hakomcmeo €o CAyUAUHLIMU GETUNUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHBIX CAYYAUHbIX GETUYUH.
Pacnpeoenenue eeposmuocmei. Mamemamuueckoe oocudanue. CeolUCMBa MAMEMAMUYECKO20 OHCUOAHUS.
Ilonsmue o 3axone Gonvwux uucen. Msmepenue eepoamuocmei. Ilpumenenue 3axkona OOIbUWUX Yucen 8
COYUONIo2UY, CMPAXOBAHUU, & 30PABOOXPaHeHuu, obecneuenuu 6e30nacHOCMU HACENeHUs 8 UPe3BbIUAUHbIX
CUMYyayusx.

I'eomeTpus



I'eomerpnyeckne Gurypsl

@urypsl B reoMeTPHH U B OKPY KalolleM MUpe

I'eomerpuueckas purypa. @opMupoBaHre MPEICTaBICHUN O METAIPEIMETHOM MOHATHH «QUTYpay.

Touka, TUHUSA, OTPE3OK, NpsIMasi, Ty, JJIOMaHasl, MIOCKOCTh, YroJ, OMcCeKTprca yria U e€ CBOHCTBa, BUBI
YIJI0B, MHOTOYTOJIbHUKH, KPYT.

OceBast cuMMeTpus reomeTpudeckux Guryp. LlenTpanbHas cuMMETpHs FeOMETPUIECKUX (DUTYD.

MHOroyrojibLHuKH"

MHOroyroipHUK, €ro 3JIEMEHThl U €ro CBOWcCTBa. Paclio3HaBaHuWE HEKOTOPBIX MHOTOYT'OJIBHHKOB.
Buinyknvie u negvinyxivie mnozoyeonvruxu. IlpaBunbpHbie MHOTOYTOJIBHUKH.

TpeyronbHuku. BricoTa, MennaHa, OHWCCEKTpHUCa, CpeAHSS JHUHUS TPEyroibHHWKa. PaBHOOEIpEeHHBIH
TPEYTOJbHUK, €r0 CBOMCTBAa M NMpU3HAKU. PaBHOCTOpPOHHMH TpeyroapHUK. [IpSAMOYTONBHBIN, OCTPOYrOJIbHBIH,
TYNIOYTOJIHBIN TPEYroJIbHUKH. BHemHue yrisl TpeyroabHuka. HepaBeHCTBO TpEyroybHUKA.

Yetsipéxyronpauku. [lapamnenorpamm, pomO, OpsSMOYTOJNBHHUK, KBagpaT, Tpameuusi, paBHOOEApEHHAs
Tpanenust. CBOWCTBa ¥ MPU3HAKH MapajiesorpaMmma, poMOa, mpIMOyToJIbHUKA, KBaapaTa.

OKpyKHOCTBH, KPYT

OKpy’>XHOCTB, KPYT, UX 3JIEMEHTHI M CBOICTBA; LICHTPaJIbHbIE 1 BIMCAaHHbIEC yIibl. KacarenbHas u cexywas
K OKPY>KHOCTH, UX c6oticmea. BrincaHHble N ONMCAHHBIE OKPY>KHOCTHU ISl TPEYTOJIBHUKOB, YembIpEX)20IbHUKOS,
NPAGUNILHBIX MHO20Y20/IbHUKOG.

I'eomerpuueckue purypol B npocrpancTsee (00bEMHbIE TeJa)

Mnoeozpannux u eco snemenmul. Hazeanus MHO20ZPAHHUKOG C PA3HLIM NOAOJICEHUEM U KOIUYECTHEOM
epaneii. [lepBuiHbIe TIpECTaBICHHS O MUPaMUJE, Mapaenenuiesae, npusMe, chepe, mape, NWINHAPE, KOHYCE,
HX JIEMEHTAaxX U MPOCTEUINX CBOMCTBAX.

OTHoleHus

PagencrBo ¢uryp

CBolicTBa paBHBIX TPEYTOJIBHUKOB. [IpU3HAKN PABEHCTBA TPEYTOJILHUKOB.

IMapanneabHOCTH NPSAMBIX

[Ipu3Haky U CBOWCTBA MapaiebHBIX NPSMBIX. Axcuoma napanieavuocmu Eexiuoa. Teopema @aneca.

IlepneHauKyJIsIpHBIC IPSAIMBbIE

[psamoit yron. Ilepnennukynsap k npsmoil. Hakmonnas, npoekius. CepequHHBIN NEPHEHIUKYIAp K
otpesky. Ceolicmea u npusHaxu nepneHouKyIAPHOCMU.

Ilooobue

Iponopyuonanvusie ompesku, nodobue gueyp. Illododonsvie mpeyeonvruxu. Ilpusnaku nodobus.

B3anmHoe pacnoJioxkeHue IpsIMON U OKPYKHOCTH, 08VX OKPYHCHOCHIELL.

H3mepeHust 1 BBIYHCICHAS

Beauvunbl

ITonstue BenwuuHbl. [Inuna. M3mepenue miuHbl. EauHUUBI W3MepeHHs [vHbL. BenuuuHa yria.
I'panycnas mepa yria.

[lonstre o mmomaaw miIocKod GUrypel U e€ cBoiicTBax. M3mepeHnue muomaneir. EquHune m3mepeHus
TUIOIAIH.

[pencrasnenue 06 00bEMe U ero cBoiicTBax. M3amepenue o0bema. EqunuIiibl namMmeperust 00bEMOB.

H3mepeHust 1 BBIYHCICHAS

WHCcTpyMEHTHl Al M3MEpEeHUH M IOCTPOSHH; M3MEPEHHWE M BBIYUCICHHWE YIJIOB, JJUH (paccTOsHUi),
wiomaned.  TpuroHomerpudeckue  QYHKIUM  OCTPOrO  yrila B TNPSMOYTOJNBHOM  TPEYTOJbHHKE
Tpueonomempuueckue @yukyuu mynozo yena. BbIUMCIEHHE SJIEMEHTOB TPEYTOJNBHHUKOB C HCIIOJIB30BaHUEM
TPUTOHOMETPUYECKUX COOTHOIIEHHWH. DOpMyIbl IIIOMIAN TPEYroJbHUKA, MapajuleJorpaMMa M €ro 4acTHBIX
BUIOB, (QOPMYIIBI JUIMHBI OKPYXXKHOCTH M IUiomany kpyra. CpaBHeHHWE W BhIUMCIeHHE Tutomianeit. Teopema
[Mudaropa. Teopema cunycos. Teopema kocumnycos.

Paccrosinus

Paccrosane mexay Toukamu. PacctosiHue OT TOUKH 110 npsMoi. Paccmosnue meacdy ucypamu.

I'eomeTpnyeckue MOCTpoeHUs!

I'eomeTpuyeckne MOCTpOEHUS AJIs1 HIUTIOCTPALIH CBOWCTB F€OMETPHUYECKUX PUTYD.

WNHcTpyMeHTHI JUIsl TOCTPOEHUI: IUPKYIb, JIUHENHKA, YIOJIbHUK. [Ipocmeriwiue nocmpoeHus yupkyiem u
JIUHEUKOU: NOCMpoeHue OUCCEKMPUCDL Y2la, NePNeHOUKYIAPA K NPAMOU, Yead, PagHo20 OaHHOMY,

Ilocmpoenue mpeyzonpHuK08 no mpém CIMopoOHAM, 08YM CHOPOHAM U Y2y MeAHcOy HUMU, CIOPOHE U 08YM
npunedcawum K Hetl y2nam.

Henenue ompesxa 6 0aHHOM OMHOWEHUU.



I'eomeTpnyeckue npeodpazoBaHus

IIpeoopa3zoBanus

[TonsTre npeobpazoanus. [IpencrasieHne o MeTalpeIMETHOM TIOHITHH «IIpeoOpazoBanue. [lodobdue.

JABukenus

OceBasi W LEHTpaIbHAs CHUMMETPUS, HOBOPOM U NaparieavbHvlii nepenoc.Kombunayuu oeudicenuti Ha
NJIOCKOCIMU U UX CBOUCMEA.

BekTopbl H KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[lonsTre BexTOpa, NEHCTBHUS HAJ BEKTOPaMH, UCIOJIH30BAHUE BEKTOPOB B (PHU3UKE, pA3IOMNCEHUe 8eKMOpa
Ha cocmasnaouue, CKaispHoe npoussedeHue.

Koopannarsl

OCHOBHBIE TIOHSTHUS, KOOPOUHATBL 6EKMOPA, paccmosinue medcoy moukamu. Koopounamvl cepedumvi
ompeska. Ypasnenus gueyp.

Ipumenenue 6exmopog u KOOpOUHAMm 05l peuletus NPOCMeNUUX 2e0MempUYecKUx 3a0ay.

Hcropus MaTeMaTHKH

Bosnuxnosenue mamemamuky xax Hayku, smanvl eé pazsumus. OcHOGHble pa30envbl MAMeMAmuK.
Buloarowueca mamemamuxu u ux 8K1a0 8 pazgumue HayKu.

becrxoneunocms  mmoocecmea npocmuvix uucen. Hucia u oaumvl ompesxos. Payuonanvhvie uucia.
Tompebrocms 6 uppayuonanvusix yucnax. Lllkona Hugacopa

3apoowcoenue aneebpuvl 6 nedpax apupmemuru. An-Xopesmu. Poswcoenue 6ykeennou cumgoauxu. I1.@epma,
@. Buem, P. [lexapm. Hcmopus 6onpoca o Haxoxcoenuu popmyn KopHell aneedpauyeckux ypasHeHuil cmenenetl,
ooavuux wemoipéx. H. Tapmanwvs, [oc. Kapoano, HX. Abenw, .1 anya.

THosgnenue memooa KoopOuHam, HO360NAOULE20 NEPEBOOUMb 2eoMempulecKue 00beKmbl HA A3bIK
aneebopwi. Iloasnenue epapuros ynxyuii. P. Jlexapm, [1. @epma. [lpumepsl paznuunsix cucmem KOOPOUHAM.

3aoaua Jleonapoo Ilusanckoco (@ubonauuu) o xkpoauxax, wucia @ubonauuu. 3adaua o0 WAXMAMHOU
docke. Cxo0umMocms 2eoMempuieckol npocpeccuu.

Hcmoku meopuu eepossimuocmeii. cmpaxosoe deno, azapmuuie uepel. I1. @epma, b.Ilackanw, A. bepryinu,
A.H.Konmozcopos.

Om 3emnedenus x ceomempuu. Ilugazop u eco wkona. Danec, Apxumed. Ilramon u Apucmomens.
Ilocmpoenue npasunvbhbix MHO20y20nbHUK0G. Tpuccexkyus yena. Keaopamypa kpyea. Yoeoenue kyoa. Hcemopus
yucna w. 3onomoe ceuenue. «Hauanay Eexauoa. JI Dinep, H U.Jlobauesckuii. Ucmopust nsmozo nocmynama.

T'eomempus u uckyccmeo. I eomempuyeckue 3aKOHOMEPHOCIU OKPYHCAIOULE20 MUPA.

Acmponomus u ceomempus. Umo u xax y3uanu Anaxcazop, Spamocgen u Apucmapx o pasmepax JIynul,
3emau u Connya. Paccmosnus om 3emau 0o Jlynwt u Connya. Hzmepenue paccmosanusn om 3emnu 0o Mapca.

Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu: J1.Ounep. H.H.Jlobauesckuu, I11.J1. Yeoviues, C.
Koesanesckas, A.H.Konmoeopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxora mamemamuueckux u HAGUSAYKUX HAYK, pA36UMUE
poccutickoeo ¢roma, A.H.Kpvinos. Kocmuueckas npoepamma u M. B. Kenowviu.

PaboTa ¢ onapeHHBIMU 1€TBMHU
Pabora ¢ omapeHHBIMH JE€TBMHU peau3yeTcsd 4yepe3 ydacThe B NMPEAMETHBIX OJNIMMIHNANax, KOHKypcax
(IIKONBHBIX, PAalOHHBIX U T.J. — JO BCEPOCCHUHCKHX ATAIOB W OJHMMIIAA], OPTaHU3YEMBIX 00pa30BaTEIbHBIM
neHTpoM «Cupuyc»); a Takke uepe3 WHAWBHIYaJIbHBIA IIOAXO0J K OpPraHM3aluu YYeOHOW NesTeNbHOCTH
OJIApEHHOT0 pe0eHKa Ha ypOKax (3aJaHusl TMOBBIIIEHHON CIIO)KHOCTH, HWCCIIEIOBATEIbCKasi W TPOEKTHAs
JIeSITENIBHOCTD, 00513aTelIbHOE MCIOIb30BaHUe (HOPMUPYIOIIETO OLIEHUBAHUS).



TemaTnuyeckoe MIIAHNPOBaAHUE

5 kj1acc MaTeMaTHKa

Ne § Conep:xanue Matepuaja KoanuectBo | KosimuectBo
4acoB KOHTPOJILHBIX
padoTt

1 HatypanbHble yncia U IKAJbI 16

KonTponbnas pabora Nel 1
2 ChoxeHue ¥ BBIYHTAHHE HATYPAJIBLHBIX YHCE 21

KonTtponsHas padora Ne2 1
3 YMHOKeHHE U JieJIeHHE HATYPAJbHBIX YHCe] 23

KonTponbnas pabora Ne3 1
4 Ilnomaam u 00LEeMBI 13

KontponsHas pabora Ned 1
5 OO0bIKHOBEHHbIE IPOOH 22

KonrposnsHast pabora Ne5 1
6 HecsiTuunbie qpoou. CiaoxeHue U BbIYUTAHHE 1eCATHYHBIX 15

apobeii

KonTponbsHas pabora N6 1
7 YMHOKeHHE H JeJIeHHEe JeCATHYHBIX Ipolei 26

KonTtposnbsHas pabora No7 1
8 HNHcTpyMeHTHI 1J151 BBIMMCIEHUI W N3MepeHuil 18

HToroBoe noBTopeHne Kypca MaTeMaTHKH S Kjiacca 16

O011ee KOJIHIECTBO YACOB/KOHTPOJBLHBIX padoT 170 8

6 Kj1acc MaTeMaTHKA

Ne § Conep:xanue Matepuajia KoanuectBo | KosimuecTBo
4acoB KOHTPOJILHBIX
padort

I'naBa |. O0bIKHOBEHHBIE IPOOH

1. JeaumocTn uncen 20

KontponbHas pabora Ne 1 «HOJ] u HOK uuceny 1

2. Cao:xeHue U BBIYHTAHUE IP00eii ¢ pa3HbIMU 3HAMeHaTeasiMu | 23

KontponbHas padora Ne 2 «CokpalieHue, CII0KEeHUE 1 1
BBIUHMTAaHHE CMEIIAHHBIX YHCEID)

3 YMHOKeHHE U JieJIeHHe 00bIKHOBEHHBIX IPoodeii 33

KonTtposbHas pabora Ne 3 «YMHOKEHHE OOBIKHOBEHHBIX JIPOOCi» 1

Kontponbhas padora Ne 4 «lenenue npobeid. poOHble 1
BBIPKECHHS»

4 OTHOLIEHNA ¥ TPONOPIUH 20

KontponbHas pabora Ne 5 «OTHOIIEHHSI W IPOTIOPIIAI)) 1

I'nasa |l. PaumonaabHbie ynciaa

5 Iosi0KUTEIbHBIC H OTPHIIATEIbHBIC YHCIa 12

6 CioskeHne ¥ BbIYUTAHHE TOJI0KUTEIbHBIX H OTPpUIATECJIbHBIX 13
yuceJi

KonTponbHas padora Ne 6 «CroxeHne 1 BEBIYUTaHHAE 1
MIOJIOKUTENBHBIX U OTPULIATEIBHBIX YUCEID)

7 YMHOKeHHue " ACJCHUE MOJTOKUTECIBbHBIX U OTPHUIATEJIbHBIX 13
yuceJa

Kontponbnas padota Ne 7 «YMHOXKEHHUE U AeTICHUE 1
palMOHAJIBHBIX YHCEID»

8 Pemienue ypapHeHUH 12

KontponsHas pabota Ne 8 «Pemenne ypaBHEHHID) 1

9 KoopanHaTel Ha IUVIOCKOCTH 10

HTorosoe noBTOopeHne Kypca MaTeMaTHKH S5-6 Ki1accoB 14




Wrorosast koHTposbHasg padoTta Ne 9 1
O0111€ee KOJIUYIECTBO YACOB / KOHTPOJBHBIX padoT 170 9
7 KJacc aareopa
Ne §, Conep:xanue Matepuajia KoanuectBo | KosimuectBo
NYHKT JacoB KOHTPOJBbHBIX
padot
1.1-1.4 | Beipa:keHusi, TOK/1€CTBA, yPABHEHHS. 19
1.1-1.4 | KonrponbHas padota Ne 1 «Bripaxkenus. ToxnecTsa. 1
YpaBHeHHUE C OHOM IEPEMEHHOIN
2.5-2.6 DOYHKIIHH. 12
2.5-2.6 | Kontponbnas padota Ne 2 «Jlunelinas GyHKIusI» 1
3.7-3.8 | Crenenb ¢ HATYpPaJILHBIM MOKA3aTeIEM. 11
3.7-3.8 | KonrponsHas padota Ne 3 «CreneHb ¢ HaTypaJlbHbIM 1
[oKa3areaeM»
4.9-4.11 | MHoOro4wieHbl. 17
4.9-4.11 | KonrponbHas pabota Ne 4 «CiokeHue , BBIYUTaHHE U 1
MPOM3BEICHUE MHOTOUJICHOBY
5.12- ®opMyJibl COKPAIIEHHOT0 YMHOKEHH. 18
5.14
5.12- KonTposbHas padora Ne 5 «DopMyIibl COKpaIeHHOTO 1
5.14 YMHOKEHHS U IPeoOpa3zoBaHue LENbIX BEIPAKESHUI»
6.15- Cucrembl JIMHEHHBIX YPaBHEHMIA. 16
6.16
6.15- KonTponbHas pabora Ne 6 «CucTeMbl JIMHEHHBIX YPAaBHCHUNY 1
6.16
IloBTOpEHue. 9
Wrorosast koHTponbpHas padota Ne 7 1
Hroro 102 7
7 KJ1acc reoMeTpus
I'maBa Copepxanne marepuaia KomnuectBo | KosimuectBo
4acoB KOHTPOJIBHBIX
padot
| HauvasibHble reoMeTpUYecKUe CBEIEHHSI 12
Konrtponbnas padora Nel «HaganbHble reomeTpuueckue 1
CBEICHHS»
1 TpeyroybHuKH 18
KonTponbHas padora Ne2 «TpeyronbHUKN» 1
11 ITapajiejbHbIe IPSIMBbIE 12
Kontponbnas padora Ne3 «IlapasuienbHbie npsiMble» 1
v CooTHoIIEeHHsI MeXK1Y CTOPOHAMH M YIVIaMM TpeyrojbHuka | 18
KontponsHas pabora Ne4 «Cymma yriioB B TPEYTOJIBHUKE. 1
CoOTHOIICHUSI MEXTy CTOPOHAMH U YTIaMH TPEYTOJIBHUKA
Konrtponbnas padora Ne 5 «CoOTHOIIEHUS] MEXy CTOPOHAMH H 1
yIJIaMu TpeyrojpHuKa. IIpsMOyroabHbIi TPeyroJbHUK
IloBTOpEHHNE 8 1
Hroro 68 6
8 kiaacce aaredpa
Ne §, Conep:xanue Matepuajia KouauuyectBo | KosimuecTBo
NYHKT, yacoB KOHTPOJBbHBIX
riaBa pabor
| PanmonanbHble Apodu. 26
1.1-1.4 | KonrponbHas padora Ne 1 «Panmonansasie 1podu. Cymma n 1
pPa3HOCTh ApoOEi»
1.5-1.9 | KonrponbHas padora Ne 2 «IIpoun3sBesieHre U 4acTHOE APOOeii» 1
1 KBagpaTHble KOpHH 22




2.10-

Kontponbnas padota Ne 3 «ApudmMeTnyeckuii KBagpaTHBINA

2.17 KOPEHb U €TI0 CBOHCTBA» 1
2.18- KouTponbHas pabora Ne 4 «[IpuMeHeHHE CBOMCTB 1
2.20 apu(METHIECKOro KBaJpaTHOTO KOPHS)
11 KBagpaTHble ypaBHeHHS 25
3.21- KonrtponbHas padota Ne 5 «KBajgpaTHoe ypaBHEHHE U €rO 1
3.24 KOPHID»
3.25- Kontponbnas padora Ne 6 «J[poOHbIe panroHaibHbIC 1
3.27 ypaBHEHUS»
[\ HepaBencrpa 23
4.28- KoutponbHas pabora Ne 7 «HucIOBbIe HEPaBEHCTBA U UX 1
431 CBOMCTBa»
4.32- Kontponbnas padora Ne 8 «HepaBeHcTBa ¢ oaHOI IepeMeHHOR 1
4.36 U UX KOPHIDY
\Y CreneHb € 1eJbIM IOKA3aTes1eM. JJIeMEeHThl CTATUCTUKH. 12
5.37- KonTponbHas pabora Ne 9 «CTeneHb ¢ IIeNIbIM ITOKa3aTeIeM) 1
5.39
IloBTOpEHmue. 11
Wrorosas xoHTpOnbpHAs padbota Nel( 1
HUtoro 119 10
8 kiacc reomerpus
Ne §, Conep:xanue mMatepuajia KoanuectBo | KosimuecTBo
NYHKT, 4yacoB KOHTPOJIbHBIX
rjiaBa padoT
\Y YeThIpexyroJbHUKHA 14
§1 MHOTroyroiabHUKH 2
§2 [Tapannenorpamm u Tpaneuus 6
§3 [IpsimoyronbHUK, poMO, KBaapat
KonrponbHas padora Nel «HeTbIpexyronbHUKI» 1
VI Iaomwans 16
§1 I1nomans MHOTOYroJIbHUKA 2
§2 [Inomaau napauiesorpaMMa, TpEyrojJbHHUKa, TPAeuH 7
§3 Teopema [Tudaropa 7
Kontponsras pabota Ne2 «Ilnomiamasy» 1
VilI IlonoOHbIe TPEYrOAIbHUKH 24
§1 Omnpenenenue MoJOOHBIX TPEYTOJILHUKOB 3
§2 [Tpu3Haku mog00Hs TPEYTOIHHUKOB 7
Kontponpnas padora Ne3 «IlomoOHBIE TPEYTOTBHUKI 1
§3 [Ipumenenune mogo0us K 10Ka3aTeNbCTBY TEOPEM H PEILIEHUIO 7
3aja4
§4 CoOTHOIIEHHS MEXIY CTOPOHAMH U YTIJIaMH IPSIMOYTOJIBHOTO 7
TPEYroJbHUKA
Kontpomnsnas pabora Ned «CooTHOMIEHHUS MEX Ty CTOPOHAMHU U 1
yrijiaMu OpsAMOYTOJIbHOTO TPECYTOJIbHUKA»
VI OKpYKHOCTH 19
§1 KacarenbHas K OKpyKHOCTH. 3
§2 [leHTpanbpHbIE ¥ BIUCAHHBIC YIJIBI 5
§3 UYeTslpe 3aMedaTENbHBIE TOUKH TPEYTONbHHUKA 3
§4 BnucanHnas u onrcaHHas OKpY>KHOCTH 7
KoutpossHas pabora Ne5 «OKpy»KHOCTBY 1
IoBTOpeHue 12
Htoro 85 5
9 kJacc ajareopa
Ne §, Conep:xanue Matepuajia KoanuectBo | KosimuectBo
NYHKT, yacoB KOHTPOJIbHBIX
rjiaBa pador




KBaaparnunas pyHkuus

22

1.1-14 Konrponbnas padora Ne 1 «KBanpaTHbIi TpexXuieH»
15-1.11 | KontposbHas pabota Ne 2 «KBanparnunas Gpynakuus. CreneHHas
GyHKIH»
1 YpaBHeHHUsI H HEPABEHCTBA ¢ OHOM NMepeMeHHOI 14
2.12-2.16 | KourponbHas padoTta Ne 3 «YpaBHEHHS 1 HEPaBEHCTBA C OJTHON
HEepEeMEHHOM»
i YpaBHeHUS H HEPABEHCTBA C IBYMs NlepeMEeHHbIMHU 15
3.17-3.23 | KontponbHas padota Ne 4 «YpaBHEHUS ¥ HEPABEHCTBA C JIBYMS
HEePEMCHHBIMI
v Apu¢pmerndeckasi M reoMeTpHYecKasi MPOrPecCHH 15
4.24-4.26 | KontposbHas pabora Ne 5 «Apudmernueckasi mporpeccus»
4.27-4.29 | KontponbHas pabora Ne 6 «I'eomerprueckasi porpeccus»
V DJIeMeHThI KOMOMHATOPHKH U TEOPHH BEPOSITHOCTE 12
5.30-5.36 | KontponbHas padota Ne 7 «3neMeHThl KOMOMHATOPUKU M TEOPUH
BEPOSTHOCTEI
IoBTopenue. 21
Wrorosast koHTposbHas paboTta Ne§
HUroro 99
9 KJIacc reoMeTpus
IX BekTopsl 8
§1 IMoHsTHE BEKTOPA 2
§2 CloXeHHEe U BBIYUTAHUE BEKTOPOB. 3
§3 YMHO)KeHue BeKTopa Ha yuciio. [IpuMeHeHne BeKTOpOB K 3
pelIeHnIo 3a1a4
X MeTtoa KOOpAMHAT 10
§1 Koopaunats! BekTopa 2
§2 IIpocrelinme 3agaun B KOOpAMHATAX 2
§3 YpaBHEHUS OKPYKHOCTHU U NPSIMOH 3
Pemienue 3a1a4 2
Kontposnbnast pabora Nel «Bektopsl. MeTo1 KOOpJIMHATY
Xl CooTHOIECHHUS MeKAY CTOPOHAMM U YIJIAMHU TPEyroJabHHKA. 11
CkaJjisipHOe pou3Be/ieHe BEKTOPOB
§1 CuHyc, KOCHHYC, TaHI'€HC, KOTAHI€HC yIJla 3
§2 CoOTHOIIEHHS] MEXAY CTOPOHAMH YIJIaMH TPEYTroJIbHUKA 4
§3 CxansipHOE TPOU3BEJCHHE BEKTOPOB. 2
Pemienme 3a/1ay. 1
KontponbnasipadboraNe2 «CoOoTHOIIEHHSI MEXY CTOPOHAMH U
yrilaMu TpeyrojbHuKa. CKaIsipHOE NIPOU3BEICHUE BEKTOPOB)
X1l JInHA OKPY/KHOCTH H MJIOMIAb KPYTra 11
§1 [IpaBUNIBHBIE MHOTOYTOJIBHUKU. 4
§2 Jn1Ha OKpY’>KHOCTH M IUIOIIAJb KPyTa. 4
Penienue 3aj1au. 2
Kontpoinbnas padora Ne3 «/[nnHa oKpy>XKHOCTH U IUIOLIA/1b
Kpyra»
X111 JABuKeHus 6
§1 [TonsiTHe ABMOKCHUS. 2
§2 ITapannensHBIH TEPEHOC U TOBOPOT 2
Peuienue 3aaau 1
Konrtponbhas padora Ne 4 «JIBrKeHHS»
X1V HavanbHble cBeleHHS U3 CTepeoMeTpHH 7
§1 MHOrorpaHHUKH 4
§2 TeJia ¥ IOBEPXHOCTH BpPaLIeHHUsI 3
Hrorosoe noBTopeHue Kypca reoMmerpun 7-9 KJiaccoB 11

Hroro




