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k 3 o Eh




ITIOSACHUTE/IBHASA 3AIIUCKA

Pabouass mporpamMma 1o yuebHOMY mnpeamMeTy «MaTematuka» maasi 7-9
K/accoB pa3paboraHa B cootBercTBUM ¢ PI'OC ocHOBHOrO 0011]eT0 06pa3oBaHus,
denepanbHOli paboueli mporpaMMoii Mo yueOHOMY mpeamMeTy «MaTemaTHKa»
(ba3oBbiii  ypoBeHb) (denepanbHass pabouas TporpaMMa yueOHOTO Kypca
«Anrebpa» B 7-9 kmaccax, (enepanbHasi pabouasi rporpamMma yueOGHOTO Kypca
«['eomeTpusi» B 7-9 knaccax, deznepanbHas pabouasi mporpamMma yuebHOTro Kypca
«BeposATHOCTb U CTaTUCTHKa» B 7-9 Kjlaccax), IPUMePHOU TPOrpaMMbl OCHOBHOT'O
o011iero obpa3oBaHusl, Ha OCHOBe aBTOPCKMX pabouux mporpamm:

«Anrebpa. CoopHUK pabourx mporpamm. 7-9 Kiacchl: yuebHoe nocobue zis
ob1ieobpa3oBarenbHBIX opraHu3aiuii / [coct. T.A. BypmucrtpoBa]l. — 3-e u3za. M.:
[Tpocgeienue, 2016.-96c¢.»;

* «'eomeTpusi. COOpHUK pabounx mporpamm. 7—9 kmacchel : yueb.mocobue
st obmeo6pa3oBat. opranmsaiuii / [coct. T. A. BypmucrpoBal]. — 4-e wu3f,,
nepepab. — M. : TIpocBertienue, 2018 — 94 c.».

[TpernojlaBaHrie MaTeMaTHMKHA B 7-9 Kjaccax OCYIIeCTBSeTCS 10 yueOHO-
MeTOUUeCKOMY KOMILJIEKTY:

Anrebpa. 7 knacc. Y4eOHUK fjig yualuxcsi o0IeoOpa3oBaTebHbBIX
yupexxgenut / FO.H.Makapsbiues, H.I'. Mungtok, K.. Hemkos, C.b.CyBopoBa -
M.: IIpocBeliieHue;

Anrebpa - 8 kmacc: yueOHMK /151 yuaruxcs o0011eo6pa3oBaTebHBIX
yupexgennt / FO.H.Maxkapsbrues, H.I'. Mungtok, K.M. Hemkos, C.b.CyBopoBa -
M.: IIpocBeliienue;

Anrebpa — 9 kmacc: yuebHUK mAisi ydamquxcs o6irjeo6pa3oBaTebHBIX
yupexaenu / HO.H.MakapsiueB, H.I'. Munatok, K.M. Hemkos, C.b.CyBopoBa -
M.: IIpocBellenue;

['eomeTpus. 7-9 KJ/IaCChI: yue0. i yuaruxcs
ob1rieobpa3oBar.opranu3anuii / JI.C. ArtaHacsH, B.®. Byry3os, C.b. KagomiieB u
Ip.- 6-e usa. - M.: [IpocselieHue;

BeposiTHoCTh ¥ cTaTUCTUKa 7-9 Kiacchl (0a30BbIli YpOBeHb): yuel. Ais
ob1rieobpa3oBarenbHbIX opranu3anuii / U.P. Beicoukwuii, 1.B. fmeHko, mog pef,.
N.B. fAijenko — M.: IIpocseleHue.

INanHast paboyasi mporpamMma paccuvTtaHa Ha 576 4acos:

e« B 7 Knacce — 5,5 yacoB B Hefiesito (3u. — anrebpa, 2u. — reometpus, 0,54. —
BEpPOSITHOCTb U CTaTHUCTHKA B 1 11 2 ueTBepTsix), Bcero 186 uacoB B yueOHBIN rof;

e B 8 kmacce — 6 uvacoB B Hefiento (34. — anrebpa, 2u. —reomeTpus, l4. —
BEPOSATHOCTh U CTaTUCTHKA), Bcero 204 yaca B yueOHBIM ro;

« B 9 Kmacce — 5,5 yacoB B Hefienito (3u. — anrebpa, 2u. — reometpus, 0,54. —
BEPOSATHOCTh U CTaTUCTUKA B 1 U 2 ueTBepTsix), 186 uacoB B yueOHBIM rof.

[TnanupoBaHue paboyeil MporpaMMbl BK/IIOUAeT TIPOBeZieHre KOHTPOJIbHBIX
pabor:



e 7 KJIacC: KOHTPOJBHBIX paboT — 15 (mo anrebpe - 10, o reomerpuu — 5, 10
BEPOSITHOCTU U CTAaTUCTUKE - 2);



e 8 ksacc: KOHTpPoBHBIX paboT — 15 (mo anrebpe - 10, Mo reomeTpun — 5, 10
BEPOSITHOCTU U CTAaTUCTHKU - 1);

e 9 Kk/acc: KOHTPO/IbHBIX paboT — 12 (mo anrebpe — 8 (B ToM uMc/e Mo
BEpPOSITHOCTU U CTAaTUCTUKU - 1), IO reOMeTpuu — 5).

Ins wu3yueHusi yuyebHOro Kypca «BeposiTHOCTH U CTaTUCTUKa» B
TeMaTUJeCKoe TJIaHMpOBaHue 1Mo «MareMaTuKe» BHECEHbI U3MEHEeHNS:

7 KJ1acc

«Anrebpa»

- COKpall[eHO KOJIMYeCTBO YacoB B paszenax: «BblpakeHus, TOXKAeCTBa,
ypaBHeHUs» - Ha 4 yaca [jis1 BBeJ|JeHUs pa3/iesioB 10 BePOITHOCTU U CTaTUCTUKE —
«CrnyualiHasi U3MeHUMBOCTb» (4 yaca); yueOHbIN MaTepuan 1o Temam «CpezHee
apudmMmeTnyeckoe, pasMax M Moja», «MeauaHa KaK ~CTaTUCTHYeCKasi
XapaKTepUCTUKa» pasjena «BuipakeHusi, TOXKeCTBa, ypaBHeHUs» Oy/1eT U3ydeH B
paMKax yueGHOro Kypca « BeposiTHOCTh M CTaTUCTHKa;

«I'eomeTpusi»

- COKpalL[eHO KOJIMUeCTBO 4acoB B pasgersie: «[loBTopeHue. PelieHne 3amau»
- Ha 6 yacoB [/ BBeIeHUs pa3Zie/ioB M0 BEPOSITHOCTH U CTaTUCTUKe — «BBeneHue
B Teoputo rpadoB» (2 wyaca), «CnydaiiHbie COOBITHS. BeposSTHOCTH M uacToTa
CJTygaifHoOTO CoOBITHS» (2 uaca), «Obo011eHre, cucTeMaTH3alys» (2 yac).

8 kiacc

«Anrebpa»

B pasgesie «CreneHsb C Lje/bIM M0Ka3aTesemM. 3/1eMeHTbl CTaTUCTUKW» TeMbl
ypokoB «COOp ¥ rpynmnupoBKa CTaTUCTUUECKUX JaHHBIX» - 2 Yaca, «HarmsgHoe
Tipe/icTaB/ieHle CTaTUCTUUeCKOW MHbopMaluu» - 2 yaca Oy/ieT u3yueH B yueOGHOM
Kypce «BepoATHOCTb U CTaTUCTHKA», IO3TOMY JaHHble TeMbl 3aMeHEeHbl Ha TeMbI
«CBoOMCTBa CTeMNeHU C Le/IbIM MoKa3aTteyiem» - 2 4yaca, «CTaHAapTHBIM BUJl YMC/Ia»
- 2 yaca;

9 k1acc

«Anrebpa»

B pasfien1 «DJjieMeHTbl KOMOMHATOPUKH U TeOPUH BEPOSITHOCTeM» o0aBeHo
2 yaca 3a CYeT COKpallleHUs1 KOJInuecTBa 4acoB pasgena «IloBTopeHue» Ha 2 yaca.

B CBSI3U C U3y4yeHHeM Kypca «BeposaTHOCTb M CTaTUCTHWKa» B KaJeHZApHO-
TeMaThyecKoe TyIlaHUpOBaHWe /s 9 Kiaacca paboueil rporpammbl Mo yuebGHOMY
nipeamety «MareMaTuKa» (yueOHbIN Kypc «Anrebpa») BHECEHbI N3MEHEeHUS:

- mobaB/ieHbI TeMBI K ypOKaM pa3sfiesia «2yieMeHThl KOMOWHAaTOPUKU U TeOPUH
BeposTHOCTel» (yueOHbIE Kypc «Anrebpa») u3 pa3zenoB yueOHOro Kypca
«BeposiTHOCTE U CTAaTUCTUKa»: «3JJeMeHTbl KOMOMHATOpUKW» - 3 daca,
«I'eomeTpuyeckass BepOATHOCTb» - 2 vaca:, «McrnbitaHusa bepHymnu» -3 daca,
«CnyuaitHasi BeTiurHa» - 4 yaca, «O06001eH1e» - 2 gaca:

Ypok Nel33 «Pemenwe 3azjau Ha Iepeunc/ieHde  KOMOHHAIIWM.
KombuHaTopHOe TpaBu/io yMHOKeHUs1. [lepectaHoBku. @akTopuan. CoueTaHusi v
YKCI0 COUeTaHUMN»;



Ypok Nel34 «TpeyronbHuK Ilackans. ITpakTuueckass pabora «BwluncieHue
BEPOSITHOCTEM C MCI0J/Ib30BaHUeM KOMOWHATOPHBIX (DyHKIIHIN»;

Ypok Nel36 «PemieHuve 3a71a4 Ha NpUMEHEHKe UKCJla COYeTaHUN»;

Ypok Nel38 «I'eomeTpuueckasi BepoSiTHOCTh. CilydaiiHbIii BbIOOD TOUKH U3
(GuUrypsl Ha IJIOCKOCTH U3 OTpe3Ka»;

Ypok Nel39 «CnyuaitHblii BEIOOP TOUKM M3 (UTYPhI Ha TIJIOCKOCTA U3 AYTH
OKPY’>KHOCTU»;

Ypok Nel41 «PemieHue 3ajjau Ha HaxXOXKAeHHWE BEPOSTHOCTEU B OIbITaXx.
WcnpiTanus. Ycnex v Heyaua. Cepusi UCTIBITAHUM 10 TIEPBOTO yCIIexa;

Ypok Nel43 «Wcnbitanus bBepHy/uid. BeposiTHOCTM coObITUi B cepuu
ucnbiTanui bepHyimm. [Mpaktuueckast pabota «Vcribitanusi BepHy/imm»;

Ypok Nel44 «PerieHre rpakTUYeCKUX U MPUK/IAAHBIX 3a4au»;

Ypok Nel146 «CnyualiHasi BeJIMUMHA U paclipe/iesieHre BepPOSITHOCTEN»;

Ypok Nel48 «MaTemaTHueckoe OXUJaHUE W [JAUCTIePCUsl CIydauHOH
BeJINUMHBI»;

Ypok Nel49 «MaTemaTHueckoe OXHJaHUe W [JAUCIIePCUST CIydauHOH
BeJIMUMHBI KaK TeopeTUuYeCckKoe cpefHero 3HaueHus. IIpumepnl. Perenue
NpaKTUYeCKUX U NIPUKJIaJHBIX 3a/jau»;

Ypok Nel51 «IToHsiTHe 0 3aKOHe OosblIuX urces. Vi3MepeHue BepOSITHOCTeH
C TIOMOLLIBIO YaCTOT»;

Ypok Nel53 «IloBTOpeHue 1o Teme Kypca «BeposaTHOCTb U CTaTUCTHKA» 7—9
KJ/IdCCBhbI»,

Ypok Noel54 «O6o00ijeHMe ¥ KOHTPOJAb 10 Teme «BeposiTHOCTb WU
CTAaTUCTUKaA»».

«['eomeTpus»

YBenvMueHO KO/MUeCTBO 4acoB Mo TeMam: «BekTtope» - 2 yaca, «Metof
KoopauHaT» - 1 yac, «COOTHOLLIeHUSI MeXX/1y CTOPOHAMU U yIJ/laMy TPeyroJibHUKaA.
CkansipHoe mpou3BeZieHUe BEKTOPOB» - 2 yaca, «/IBwkeHusi» - 1 yac 3a cuer
COKpallleHuss KO/JM4yecTBa YacoB 10 TeMme «HauvanbHble CBeJjeHUs — U3
cTepeomMeTpumn» - 6 4acoB.

IUVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O TIIPEJIMETA
«MATEMATHUKA»

M3yueHne MaTeMaTMKH Ha YypOBHe OCHOBHOro o00iilero o6pa3oBaHUs
HalpaB/IeHO Ha JIOCTKeHHe 00yuarolUMMCS JIMYHOCTHBIX, MeTarpeAMeTHbIX U
rpeIMeTHBIX 0Opa3oBaTe/lbHbIX pPe3yJbTaTOB OCBOEHHsI YueOHOTO mMpezMerTa.

JIMHHOCTHBDBIE PE3YJ/IBTATBI JIMnuHOCTHBIE pe3y/bTaTbl OCBOEHUS
TIPOrpaMMBI 110 MaTeMaTHKe XapaKTepr3yTCs:

1) nampuomuueckoe gocnumaHue: TPOsIB/IeHUEM WHTepeca K TpPOILIOMY U
HACTOAII[EMY  DOCCHMCKOM  MaTeMaTWKH, I1[€HHOCTHBIM  OTHOIIIeHWeM K
JNOCTIKEHUSIM POCCHUMCKHX MaTeMaTUKOB M POCCUMCKOM MaTeMaTHUeCKOU IITKOJTbI,
K MCITI0/Tb30BaHMIO 3TUX JOCTKEHWH B JPYTMX HayKaX W MPUKIaZHBIX cepax;



2) epadxcoaHckoe u OyXOBHO-HPABCMBEHHOe 80CNUMAHUe: TOTOBHOCTBIO K
BLITIOJIHEHUIO ~ 00si3aHHOCTeW  rpakJlaHWHa W peanu3alldd  ero  1pas,
Tipe/icCTaB/ieHeM O MaTeMaTHMueCKMX OCHOBaX (DYHKIIMOHHWPOBAHHUSI Pa3IUUHbIX
CTPYKTYp, fIBJIeHUH, TIPOLeAyp TpakJAaHCKoro obiecTBa (Haripumep, BbIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCY)XKAEHHI0 ITUUeCKHUX TIpobsieM, CBSI3aHHBIX C
TIPAaKTUUeCKUM TIDUMeHeHHeM [IOCTW)KeHHWW HayKd, OCO3HaHWeM Ba)KHOCTU
MOpabHO-3TUUECKHUX MPUHIUIIOB B [IeSTeIbHOCTH YUEHOTO;

3) mpydogoe gocnumaHue: yCTaHOBKOW Ha aKTWBHOE yuyaCTWe B pelleHUuUn
MpaKTUUeCKUX 3aZilau MaTeMaTUueCKOl HarpaB/ieHHOCTH, OCO3HaHWEeM Ba)KHOCTU
MaTeMaTUueCKoro oOpa3oBaHMsI Ha TPOTSPKEHWW BCeW J>KU3HU [Jisi yCIIelTHOU
npodecCHOHATLHOW  [1eATe/TbHOCTH W Pa3BUTHEM HeOOXOAUMBIX  yMeHHH,
OCO3HAaHHLIM  BBIOODOM U TIOCTPOEHWEM  HWHAWBHUAYalTbHONW  TpPaeKTOPUHU
oOpa3oBaHMsI ¥ JKW3HEHHBIX TIUIAHOB C YY€TOM JIMUHBIX HWHTEPeCOB U
00I1IeCTBEHHBIX TTOTPeOHOCTEH;

4) scmemuueckoe 6ocnumadue: CIOCOOHOCTbIO K 3MOLMOHAJILHOMY WU
3CTETUUYECKOMY BOCTIPHSTHUIO MaTeMaTHUeCKUX OOBEeKTOB, 3a/lay, peIleHuH,
paccykJeHul, yMeHUI0 BU/IeTh MaTeMaTHUecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yeHHOCMU HAYYHO20 NO3HAHUSI: OpUEHTaluell B [esiTeIbHOCTA Ha
COBPEMEHHYIO CUCTeMY HayUHbIX Mpe/ICTaB/eHri 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS UeioBeKa, MPUPO/IbI U 0011lecTBa, TTOHUMaHHEM MaTeMaTHUeCKOW HayKu
Kak cepbl uesioBeueCcKOu [esiTeIlbHOCTH, 3TarioB eé Pa3BUTHUS U 3HAUUMOCTH [I/ist
Pa3BUTHUS 1[UBUIM3ALIUM, OBJIa/leHHeM $I3bIKOM MaTeMaTWKU U MaTeMaTHdecKou
Ky/JbTYPOU KaK CpeiICTBOM TI03HAHUSI MUPa, OBJIafieHWeM TTPOCTeNIIIMMU HaBbIKaMHt
HCCIeJOBaTe/TbCKOM /leaTeTbHOCTH;

6) ¢usuueckoe e6ocnumaHue, GpopmuposaHue Ky/abmypbl 300p08bsi U
9MOYUOHAAbHO20 61a20Nnoayyusi: TOTOBHOCTBIO TIPUMEHSITb MaTeMaTHuecKue
3HaHWsI B WHTepecax CBOero 3/0pOBbs, BefeHUs 370pOBOro obpasa >KWU3HU
(3mopoBoe mMTaHWe, cOaTaHCUPOBAHHBIN PEXXUM 3aHATHUN U OTAbIXa, pery/spHas
¢bur3uUeckasi akTUBHOCTh), COPMHUPOBAaHHOCThIO HaBbiKa pedieKCHu, TIpU3HaHUeM
CBOero IpaBa Ha OIIMOKY M TaKoro ke mpaBa Apyroro ueaoBeka;

7)  3Ko/M02UUecKoe  eocCnUmMaHue:  OpUeHTalueldl Ha  MpUMeHeHue
MaTeMaTUYeCKUX 3HaHWM [Jig pelleHus 3a7ad B 00/aCcTM  COXPaHHOCTH
OKpYy>Karollleid Cpefibl, TJIAHUPOBaHHWSI TIOCTYIIKOB U OLIEHKH HX BO3MOKHBIX
TIOC/IeICTBUM [I7IS1 OKpY»Karolllell cpejibl, OCO3HaHWEM T[JI00aJbHOTO XapakTepa
9K0JIOTUYECKUX MPo0/ieM U TIyTel UX pellleHus;

8) adanmayus K UMeHSIOWUMCSA YCA08USIM COUUAAbHOU U NpupooHOll
cpeObl: TOTOBHOCTBIO K /IeHCTBUSIM B yC/IOBUSIX HEOTIPeeIEHHOCTH, TIOBBIIIIEHUIO
YPOBHSI CBO€li KOMIETEeHTHOCTU Yepe3 MpaKTUUeCKyro JesiTelbHOCTb, B TOM UUC/Ie
yMeHUe YUWThCS y APYTUX JHofield, probpeTath B COBMECTHOW ZesTe/TbHOCTU
HOBBIe 3HAHUS, HABBIKM U KOMITETEHIIMM W3 OIbITA APYTHX; HEOOXOAUMOCTHIO B
¢hopMUpOBaHWM HOBBLIX 3HaHWM, B TOM uuc/ie (OPMY/IHUPOBaTh W/EU, TIOHSTHS,
TUIOTe3bI 00 00bEeKTaxX U SIBJIEHUSIX, B TOM UHCJIe paHee He U3BeCTHBIX, 0CO3HABATh
JeduiuTbl  cOOCTBEHHBIX 3HAHUM UM KOMIIETEHTHOCTeN, IJlaHUPOBaTh CBOE
pa3BUTHeE; CIIOCOOHOCTHI0 0CO3HABaTh CTPECCOBYIO CUTYAlUI0, BOCTIPUHHUMATh



CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPeOyIOIMM KOHTPMEp, KOPPEKTHPOBAaTh
TIPUHUMAaeMble peIlleHusT W AeWCTBUs, (OpMy/JIMpPOBaTb W OIeHWBATh PHUCKH U
NOCJ1e/ICTBYS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B pe3ysbTaTe 0CBOeHHUs ITPOrpaMMbI 10 MaTeMaTHKe Ha YPOBHE OCHOBHOTO
ob1rero obpa3oBaHusi y oOyuatroiierocss 6yayT copmMupoBaHbl MeTarpeMeTHbIe
pe3yJIbTaThl, XapaKTepu3yoIuecs OBJIaZileHeM yHUBepCaIbHbIMU
To3HaBaTe/JIbHBIMM  JIEWCTBUSMH,  yYHUBEpPCaTbHbIMH  KOMMYHUKaTUBHBIMU
JeNCTBUSIMU U YHUBEPCAbHBIMU PEry/ISTUBHBIMU /IeCTBUSMHU.

INo3HagamenbHble yHUBEPCA/bHbIe yUebHble delicmeust

ba3oBble orrueckrie 1eMCTBUSA:

* BLISIB/IATb M XapaKTePU30BaTh CYII[eCTBEHHbIE TPU3HAKA MaTeMaTHYeCKUX
O0BEKTOB, TIOHATHM, OTHOIIEHWM MeXJIy TIOHATUAMU, (POPMYTUPOBAThH
oripeie/ieHUs TIOHSATHM, YCTaHAB/IMUBATh CYIIIeCTBEHHBIN MPU3HAK K/aCCU(HUKAIIH,
OCHOBaHUS /1J1s1 0000IT[eHUs] U CpaBHEHUSI, KPUTEPHH TTPOBOJUMOI0 aHa/IH3a;

® BOCTIpUHUMAaTh,  (OPMYJHUpOBaTb W  IIPeoOpa3oBbIBaTh  CYKIEHMUS:
yTBepAUTE/IbHbIE U OTPHUIlATe/IbHbIE, e IMHUUHbIE, YACTHBIE U 00IIHe, YCIOBHBIE;

*BLISB/IAT ~ MaTeMaTHyeckKue  3aKOHOMEPHOCTH,  B3aWMOCBSI3U u
npoTHBOpeuns B (hakTax, [JaHHBIX, HAOIIOZEHUSIX W yTBEpP)KAEeHUsX, TpejJaraTh
KpUTepHH /1/is1 BbISIB/IeHUs 3aKOHOMEePHOCTeM U MPOTHBOPEUnii;

e fieJlaTh BBIBOZIBI C MCTIO/b30BaHHWEM 3aKOHOB JIOTWKH, JeAYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/TFOUeHHH T10 aHaI0TUH;

e pa3bupaTh [I0Ka3aTenbCTBAa MaTeMaTUUeCKHUX YTBEP)KAeHWM (TIpsiMble U OT
TIPOTUBHOTO),  TPOBOJUTH  CAMOCTOATENTbHO  HEC/IO)KHbIe  JI0Ka3aTe/bCTBa
MaTeMaTUueCKUx (haKTOB, BHICTPAMBaTh apryMeHTAl[Wi0, TIPUBOAUTh MPUMEDPHI U
KOHTPIIPUMEpPHI, 000CHOBBIBaTH COOCTBEHHBIE PACCYKAEHUS;

e BpIOMpaTh CrIoco0 pelieHWss yueOHOM 3aaud (CpaBHMBATb HECKOJILKO
BapUAHTOB  peIlleHus, BbIOMpaTh Haubomee TMOAXOASAIAHA C  YUETOM
CaMOCTOSITE/TLHO BbIZIE/IEHHBIX KPUTEPHEB).

Ba3oBkbie uccienoBaTenbCKUe 1eHCTBIS:

® JICTI0/Th30BaTh BOIIPOCHI KaK HMCC/Ie[IOBATeTbCKANA WHCTPYMEHT IT03HaHUS,
dbopMy/nmMpoBaTh ~ BOMPOCH,,  (DUKCHpYIOIKe  TIPOTHBOpeuHe,  Mpobiemy,
CaMOCTOSITe/TbHO YCTaHAB/IMBAaTh HWCKOMOe W JlaHHOe, (POPMHpOBaTh THIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHHE;

* IDOBO/IUTH TI0 CAMOCTOSTe/IbHO COCTAB/JIEHHOMY TIJIaHy HeC/I0XKHbIN
9KCTIepUMEeHT, HeO0oJIbllloe MCC/efiloBaHWe TI0 YCTAaHOBJIEHHIO 0COOeHHOCTel
MaTeMaTH4eCcKoro 00beKkTa, 3aBUCUMOCTel 00beKTOB MeXKy CO00i;

® CaMOCTOSITe/IbHO (pOpMYJIUpOBaTh 00001[eHUsT ¥ BBIBOJBI 110 pe3y/bTaTaM
TIpOBeJEHHOTO  HAOMIOZIeHUs,  UCCAeIoBaHUsl, OLleHWBAaTh  /IOCTOBEPHOCTH
TIO/TyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB U 0000ITeHH;

* IDOTHO3MPOBATh BO3MOJKHOE pa3BUTHE TIPOI[eCCa, a TakKe BbIIBUTATh
TIPE/ITI0/IOXKEHHS O er0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pab6ora c nadopmairieii:




® BLISIB/IATb HEAOCTAaTOYHOCTb U HW30BITOUHOCTH HWH(GOpPMALMH, [aHHbIX,
HeoOXOUMBIX /ISl pellieHUs 3a/laul;

* BbIOMpaTh, aHa/JM3UPOBaTh, CHUCTEMATU3UPOBaTh U WHTEPIIPETUPOBAThH
vHGbOPMALIHIO Pa3/IMUHBIX BUJOB U (HOPM TIpe/iCTaB/IeHNS;

e BbIOMpaTh (QopMy TIpeAcTaB/ieHUsT WH(POpPMALMM U WITHOCTPUPOBATh
pelllaeMble 33/jlaud CXeMaMH, JuarpaMMaMu, MHOU rpadmKoM U X KOMOWHALUSAMUY;

* OL[eHMBATh HAJEKHOCTb WH(OPMALUM TI0 KPUTEPUSIM, Tpe/JI0>KeHHBIM
yuuTeneM Wi COpMyIUPOBaHHBIM CaMOCTOSITEIBHO.

KommyHukamueHble yHU8epCaibHble yuebHble Oelicmausi:

BOCIIPUHUMATh U (POPMY/IMPOBATh CYX/Ie€HUsI B COOTBETCTBUU C YCIOBUSMU
U LessMd OOIeHUs, SICHO, TOUHO, TPAMOTHO BbIpa)KaTb CBOIO TOUKY 3DEHUSI B
YCTHBIX U THMCbMEHHBbIX TEKCTaX, /laBaTh MOSICHEHHWs TI0 XOJY pelleHUs 3a/jauy,
KOMMEHTHPOBATh I0JyUeHHbIN pe3y/ibTarT;

B XOZle 00CY>KJeHUsI 3a/laBaTh BOIIPOCHI TI0 CYIIECTBY 00CY>KJaeMOil TeMbl,
npobsieMbl, pelllaeMOW 3aZlaud, BbICKA3biBaTh W/eW, HalleJleHHble Ha TOUCK
pellieHusi, COTMOCTaBJISAITb CBOU CYXKIEHUSI C CYXKJeHUSIMU [IPYTHUX y4aCTHUKOB
auasnora, obHapy)KuBaTh pa3/iiuve U CXOZCTBO TO3HWIMH, B KOPPeKTHOU ¢opme
¢dhopMyIMpoBaTh pa3HOT/IaCHsl, CBOM BO3PaKeHUS;

TIpe/ICTaB/ISTh Pe3y/IbTaThl pellleHus 3aflaui, SKCIIepUMeHTa, UCCeloBaHus,
TIPOeKTa, CaMOCTOSITe/TbHO BbIOMpaTh (opMaT BBICTYIUIEHHWsS C YuéTOM 3ajiau
TIpe3eHTaluyd ¥ 0COOeHHOCTel ay/IuTOpHH;

TIOHMMaTh U WCTIO/Ib30BaTh TIPEUMYIIeCTBa KOMaH/HOW U WUHUBUAYaJIbHOU
paboTel TIpY pellleHUM YuyeOHBIX MaTeMaTHUeCKUX 3ajau; TMPUHUMAThL Lefb
COBMECTHOM [iesITe/TIbHOCTH, TJIAHUPOBAaTh OPTraHM3alMI0 COBMECTHOM paboThl,
pacripeiesiiTh BUALI pPaboOT, JOroBapuBaThbCs, OOCYXaTh IMPOLECC U pe3y/ibTar
paboTel, 0000111aTE MHEHHUST HECKOJTBKUX JTFO/IEH;

y4yacTBOBaTh B TPYIIOBBIX (opmax paboTel (0bcyxaeHus, obmeH
MHEHUSIMH, MO3TOBble IITYPMbl W [IpyTHe), BBINOJHITH CBOIO YacTh pabOThI U
KOODAVHUPOBaTh CBOM [IeHCTBUSI C [ADYTMMHU ujieHaMd KOMaH/bl, OLIeHWBATb
KaueCTBO CBOEro BKJaja B OOIIUi TIPOAYKT IO KpUTepusiM, chOpMyIMPOBAaHHBIM
yuaCTHUKaMH B3aUMOZeNCTBUS.

PeryisiTuBHBbIe YHUBePCa/IbHbIE YUeOHbIe AelCTBUS

CamoopeaHu3zayus:

CaMOCTOSITe/IbHO COCTaBJIATh TJIaH, aJTOPUTM pellieHrs1 3afaud (WId ero
YyacTb), BBIOMpATh CrMocob pelieHHss C Y4YETOM UMEIOIIUXCS DPecypcoB U
COOCTBEHHBIX BO3MOJKHOCTeM, apryMeHTHPOBaTb W KOPPEKTHPOBAaTh BapUAHTHI
pellleHU C y46TOM HOBOUW UH(OPMALIUU.

CamMoKOHmMpo/b:

B/a/leTh CriocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoLiecca U pe3y/ibTaTa
pellieHyst MaTeMaTHUeCKOU 3a/jauu;

TIpeIBU/IETh TPYAHOCTH, KOTOpPbIe MOT'YT BO3HUKHYTb MPH pPeIIeHNU! 3a/lauH,
BHOCHUTb KODDEKTHBBI B [IeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/BCTB,
HaliIeHHbIX OILLIKMOOK, BbISIBJIEHHBIX TPY/JHOCTEH;



OLIeHVBaTh COOTBETCTBHE pe3yJ/ibTaTa AesiTe/TbHOCTH MOCTAaBJI€HHOM LieJid U
yCJIOBUSIM, OOBSICHATb IPUUKHBI ZIOCTV)KEHUST WU HeIOCTY)KeHUS 11e/1d, HaXO/IUTh
o1IMOKY, aBaTh OLIEHKY IMPHUOOPeTEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATBI

[IpegMeTHble  pe3yabTaTbl OCBOEHHsS MpPOrpaMMbl TI0  MaTeMaThKe
Tipe/iCTaB/IeHbl 110 ToZaM o0yueHHsi B pPaMKaX OTZe/bHbIX y4eOHBbIX KYpCOB:
«Anrebpa», «['eomeTpusi», «BeposiTHOCTh U CTaTUCTUKA».

AJITEBPA

[TpeMeTHBIE pe3y/bTaThbl OCBOEHUS MPOrpaMMbl yUeOHOr0 Kypca K KOHILY
oOyueHusi B 7 KJj1acce:

Yuic/ia ¥ BbIYMCIEHUS

BbITO/IHATB, CcoueTasi yCTHble U MUCbMEHHble TPUEMBbI, apudMeTHUYeCKHe
JIeNCTBYS C pal[MOHa/IbHBIMUA YMC/IaMU.

HaxoauTb 3HaueHWs UYKCIOBBIX BBbIpaXKeHUM, MPUMEHSTh Pa3HOOOpa3HbIe
CTIocoObI ¥ MPUEMBI BBIUMCIEHUs 3HAaUeHWM APOOHBIX BBIPA)KEHUM, COZEep>KAI[UX
0OBIKHOBEHHBIE U [IeCITUUHbIEe TPOOH.

[TepexouTh OT OfHOW (POPMBI 3amKMCH urcen K Apyroi (Tipeobpa3oBbIBaTh
JeCITUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [JECATHUHYIO, B
YaCTHOCTU B 0@CKOHEUHYIO ZIeCATUUHYIO IpO0B).

CpaBHUBAThH U YIIOPSIJOUMBAThH pallOHA/IbHbIE UKC/IA.

OKpyI/ISTh ymncJia.

BbITIO/IHATE TPUKUAKY W OLEHKY pe3y/jbTaTa BBbIUKMC/IEHWH, OLIeHKY
3HAUeHUM UHWCJIOBBIX BbID&KEHUW. BBINOMHATE [OEUCTBUA CO CTENeHsIMU C
HaTypaJIbHBIMU TOKa3aTe/IsSIMU.

[IpuMeHsITb  TIPU3HAKW  [eIUMOCTH,  pa3/iokeHHe Ha  MHOXXUTeIU
HaTypa/bHbIX UMCes

PellaTh MpakTUKO-OPMEHTUPOBAHHbIE 3aJlaud, CBSI3aHHbIE C OTHOLIEHUEM
BEJIMUMH, MPOMOPLIMOHAJIBHOCTBI0 BEJWYMUH, TMPOLIEHTaMH, WHTepPIIPeTUPOBaTh
pe3y/bTaThl pelleHrs 3a/lau C YYETOM OrpaHUYeHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0OEKTOB.

Anrebpanueckyie BhIpaXKeHUS

Vcnosb30BaTh anreOpanyeckyr0 TEPMUHOIOTUIO U CHUMBOJIUKY, TIPUMEHSTh
eé B rpoliecce 0CBOeHHsI yueOHOro MaTepuasa.

Haxoauth 3HaueHWs OyKBEHHBIX BBIPDA)KEHWW TMPH 3aJlaHHBIX 3HAUEHHSIX
riepeMeHHBbIX.

BbIno/HATh ~ TipeoOpa3oBaHUsl  11€JIOTO  BLIDAKEHUWST B~ MHOTOYJIeH
TIpUBe/IeHHEeM T10/I00HBIX C/laraeMbIX, PaCKPhITHEM CKOOOK.

BbINIO/IHATE YMHOXXEHWe OJHOU/eHa Ha MHOrOu/leH W MHOrousjeHa Ha
MHOTOYJIeH, IPUMEHSTh (DOPMYJIbI KBa/paTa CYMMbI M KBaZipaTa Pa3HOCTH.

OcCylLecTB/IATh pa3/ioKeHWe MHOTOU/IeHOB Ha MHOKWUTENIW C TMOMOIbIO
BbIHECeHUsT 3a CKOOKM 0OIlero MHOXXWTeNs, TPYIIHUPOBKU  CJlaraeMblX,
ripuMeHeHus1 (HOPMYJT COKPAILIEHHOTO YMHOXKEeHUSI.

[TpumMeHsATh Tpeobpa30BaHUsT MHOTOU/IEHOB /IJIsl pellleHysT pa3/InuHbIX 3a7au
13 MaTeMaTUKH, CMEXKHBIX TIPeJIMETOB, U3 pPealbHOW MPaKTUKU.




Wcnonb30BaTh CBOWCTBA CTeleHel C HaTypalbHbIMU TOKa3aTesisiMd [I/ist
ripeoOpa30oBaHysl BbIpaXKeHUH.

YpaBHeHWs ¥ HeDAaBEHCTBA

PemiaTe /MHeNHbIe ypaBHEHUs] C OJHOW MepeMeHHOM, MpUMeHss MpaBuia
repexo/ia OT UCXOJHOTO YpaBHEHUS K PaBHOCWIbHOMY eMy. [IpoBepsiTh, SBIsieTCs
JI UKCJI0 KOPHEM ypaBHEHWUSI.

[TpumeHsiTh Tpadrueckre MeTOAbl MPU pelleHHWH JIMHENMHBIX YpaBHEHUW U
VX CUCTEM.

[Togbupars TpUMephl TIAp YKCesI, SIBJISIOIIMXCS pelleHreM JIMHEMHOTO
ypaBHeHWUs C IByMsl [lepeMeHHbIMHU.

CTpouTb B KOOD/IMHAaTHON TIOCKOCTH TrpaduK JMHEHHOTO YypaBHeHUs C
JByMsl TlepeMeHHbIMU, TI0/Ib3ysSiCh TrpadyKOM, TPUBOJAUTL IIPUMEDbI pellleHus
ypaBHeHMs.

PeltiaTh cHUCTeMbl JBYX JIMHEMHBIX ypaBHEHUW C ABYMs TepeMeHHBbIMH, B
TOM 4MCJie rpauuecku.

CocTaBnsTh W pelllaTh JWHEMHOe ypaBHeHWe WIA CUCTEMY JIMHEWHBIX
ypaBHEHMM 10 YCJOBUIO 3a/laud, WHTepIpeTUpOBaTb B COOTBETCTBUM C
KOHTEKCTOM 3a/lau¥ M0Jly4eHHbIN pe3ysibTar.

DYHKIINU

M300pakaTb Ha KOOpPAWHATHOW TMPSAMOM TOUKH, COOTBETCTBYIOIIIVE
3a/laHHbIM KOOpJAWHATaM, Jy4d, OTpe3KW, WHTEepBaJbl, 3alUChbIBaTb UMUC/IOBbIE
TIPOMEXXYTKU Ha airebpandyeckoM si3bIKe.

OTmeuaTh B KOOP/JMHATHOM TJIOCKOCTH TOUKH TI0 3aZlaHHBIM KOOpZAMWHATaM,
CTPOUTH rpauKy MUHeNHbIX QyHKLIMA. CTpouTh rpaduk GyHKLIUU Y = |X|.

OnuckiBaTh C TIOMOIbI0 (YHKI[MM HW3BECTHble 3aBUCUMOCTH MEXIY
Be/IMUMHAMU: CKODOCTb, BpEMs], pacCTOsiHWe, 1jeHa, KOJMYeCTBO, CTOHUMOCTb,
TIPOU3BO/IUTE/ILHOCTh, BpeMsi, 00bEM paboThl.

HaxouTh 3HaueHue (PyHKIUM 10 3HAUEHUIO e€ apryMeHTa.

[Tonumath rpaduyeckuii criocob rpejacTaBaeHUs] U aHa/iv3a MHGOpMaLWy,
W3B/IeKaTh U UHTEPIIPeTUPOBaTh MH(MOPMaIUIO U3 rPapUKOB pealbHbIX MPOI[eCCOB
Y 3aBUCUMOCTEM.

[TpeMeTHBIe pe3y/bTaThbl OCBOEHUS MPOrpaMMbl yueOHOr0 Kypca K KOHI[Y
obyuenus B 8 Kiacce:

Uwucsa v BbIUUC/IeHUS

Vcrionib30BaTh HavasbHble TPeACTaBAeHUs] O MHOXKECTBe [1eiCTBUTE/IbHbIX
yuces1 /il CpaBHEHUS, OKPYT/IeHUsI Y BBIUMC/IEHUH, U300pakaTh /eHCTBUTE/IbHbIE
yKC/ia TOUKaMU Ha KOOPJAWHATHOW MPSIMOU.

[TpumeHsITb TIOHSTUE apudMeTUUeCKOro KBaZIpaTHOTO KOPHS, HaXO[WUTb
KBa/IpaTHble KOPHH, WCIIO/b3Yys TPU HEOOXOAWMOCTH Ka/IbKY/ISTOP, BBITIO/IHSTh
ripeoOpa3oBaHusl BbIPa)KEHUM, COJep)Kall[iX KBaJlpaTHble KOPHHU, WCII0b3Ys
CBOMCTBa KOPHEM.

Vcrionb30BaTh 3amMcH OOJIBIITMX YW MaJIbIX UHCes C TIOMOIIbI0 JIeCITUUHBIX
npobeti u creneHeit urcia 10.

Anrebpanueckyie BbIpaXKEHUS
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[IpumeHsATp TMOHATHE CTeNeHW C LedbIM [OKa3aTeseM, BbIIOIHATh
nipeoOpa3oBaHusl BLIpDAKEHUH, COlepXKallliX CTeNeHU C Lie/IbIM MoKa3aTesieM.

BBINONMHATE TOXAEeCTBeHHbIe MpeoOpa30oBaHUs pal{MOHATBLHBIX BbIpaXKeHUM
Ha OCHOBe TpaBWJI IeHiCTBUI Haji MHOTOU/IeHaMU U anrebpanyecKuMu ApoOsMHU.

PackaipiBaTh KBaIpaTHbIM TPEXU/IEH HA MHOXKUTEIH.

[TpuMeHsATbL Tipeobpa3oBaHuUsi BbIpaXKeHUM [Jisl pellieHus] pa3/MyHbIX 3a/ay
Y3 MaTeMaTUKH, CME)XHBIX TIPeMETOB, U3 peaJlbHOW MPaKTUKU.

YpaBHeHWs ¥ HeDAaBEHCTBA

Peliath /viHelHbIe, KBaipaTHble YPaBHEHUS] U pallMOHA/IbHbIE yDaBHEHWUS,
CBOJSALMECS K HAM, CUCTEMBI IByX YPaBHEHUU C ABYMSI IIepeMeHHbIMH.

[IpoBOAUTEL MPOCTEMIIIEe UCC/IeIOBaHNS YPaBHEHUU U CUCTEM YpPaBHEHUM, B
TOM YKCJIe C IPUMeHeHueM rpaduueckrx rpejcTaBaeHul (yCTaHaBIUBaThb, UMeeT
1 ypaBHEHWE WM CHUCTeMa ypaBHEHWM pellleHUs, eCcliM MMeeT, TO CKOJIbKO, U
ripouee).

[TepexoauTh OT ClOBeCHOW (HOPMYJ/UPOBKU 3a/jaud K eé anreOpanveckoit
MOZle/Id C TIOMOLbIO COCTaB/€HUSI YPAaBHEHUSI WM CHUCTEMbl ypaBHEHUM,
VMHTEPHPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jauM MMOTyUYEHHBIN pe3y/ibTarT.

[IpuMeHsITh CBOMCTBAa YMCJIOBBIX HEPAaBEHCTB /i CPAaBHEHUS, OLIEHKH,

peliaTh JIMHeKHbIe HepaBeHCTBa C OJHOM MePeMEHHOM U UX CUCTEMBbI, 1aBaTh
rpauueckyr0 W/UIIOCTPALIMI0 MHOXXEeCTBa pelleHWd HepaBeHCTBa, CUCTEMBI
HepaBeHCTB.

DYHKIN

[ToHuMaTh U UCMOJIb30BaTh (DYHKIIMOHAJbHBIE TIOHSATUSL U S13bIK (TEPMUHBI,
CUMBO/IMUecKre 0003HaueHUs ), OrpejensTb 3HaueHHe (YHKLUWK T0 3HAUeHUI0
apryMeHTa, Orpe/ie/isiTh CBOKWCTBA (DYHKLIMH 110 eé rpaduKy.

CTpouTh rpa(uKu 3/1eMeHTapHbIX GYHKUWM BUga: y = v = ,y = 2°,y = 2°,
y =V, y = ||, onuckIBaTL CBOMCTBA UMC/IOBOM (DYHKI[UH T10 eé rpaduKy.

[TpeMeTHBIe pe3y/bTaThbl OCBOEHUS MPOrpaMMbl yueOHOr0 Kypca K KOHILY
obyueHus B 9 Kjiacce:

Yyic/ia ¥ BBIYMC/IEHUS

CpaBHMBaTh U YIOPSALOYMBATH pallMOHA/IbHbIe W HWppaLMOHAa/IbHbIE YMCIIa.

BoinonHaTh apudmMeTrueckue 1eMCTBUS C PALMOHAIbHBIMU YKC/IaMH,
couerass YCTHble M TNMCbMeHHble TIPUEMBI, BBIIOJHATL BBIYMCIEHUS C
VpPaLMOHAIbHBIMY YMC/IaMHU.

HaxomuTe 3HaueHWs CTereHew C 1e/bIMM [IOKa3aTe/lssMU U KOPHeH,
BBIYMC/ISITh 3HAUEHUST UHMC/IOBBIX BhIPa’KEHUM.

OKpyr/isiTh [JeWCTBUTEbHbIE UWCJIA, BBIMOJHATh MPUKUAKY pe3yJibTara
BBIUMC/IEHWH, OL[€HKY UMCJIOBBIX BbIDA>KEHUM.

YpaBHeHUS ¥ HeDABEHCTBa

PelllaTh /JIMHEMHbIE YW KBajJipaTHble ypaBHEHWSs, YpaBHEHUS], CBOZSIIMECS K
HUM, MpoCTelIe JpoOHO-pallMOHa/IbHbIE YDAaBHEHMUS.

PelllaTb cucCTeMbl ABYX JIMHEUHBIX YpaBHEHUW C [IBYMsl MepeMeHHbIMHA M
CUCTeMBbI [JBYX YPaBHEHHH, B KOTOPBIX OJJHO ypaBHEHHe He SBJISIeTCS JIMHEUHBIM.
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PemiaTh TEKCTOBble 3aZiauM anredOpaniueckKuM CrocobomM ¢ TOMOIIIbIO
COCTaB/IeHUs] YypaBHEHUsI UM CUCTEeMbI IByX YPaBHEeHUH C IBYMsI TlepeMeHHbIMMU.

[TpoBoUThH MpOCTEMIINe UCCIel0BaHNS YPaBHEHUM U CUCTEM YpaBHEHUM, B
TOM UYUCJie C TpUMeHeHUeM rpaduuecKyx mnpejicTaBieHul (yCTaHaBIMBaTh, UMeeT
1 ypaBHEHWE WM CHCTeMa YpaBHEHUW pelleHHus, eCii UMEeeT, TO CKOJbKO, U
rpouee).

Pemath /vHeliHble HepaBeHCTBA, KBajJpaTHble HepaBeHCTBa, M300pa)kaTb
pellieHWie HepaBeHCTB Ha UYMCJIOBOW MPSMOM, 3alMChbiBaTh pellieHre C TTOMOLLbIO
CUMBOJIOB.

Pemate cucTteMbl JIMHEHWHBIX HEPAaBEHCTB, CHUCTEMbl HEPaBEHCTB,
BK/IIOUAIOLI[Me KBa/IpaTHOe HEPaBEeHCTBO, W300pa)kaTb pellleHhe CUCTeMbI
HepaBeHCTB Ha YMCJIOBOM TMPSIMOM, 3aMMChIBaTh pellieHre C OMOLLbI0 CHMBOJIOB.

Vcnosib30BaTh HEpaBeHCTBA TIPU pellieHrH pa3/InyHbIX 3a/au.

DYHKIINU

Pacrnio3HaBaTh (yHKL[MM M3y4YeHHbIX BUOB. [ToKa3biBaTh CXxeMaTUYeCKu
pacrioyioykeHre Ha KOOPAMHATHOM TUIOCKOCTH rpadukoB MYHKIWM Buga: y = lox, y

=kkx+by=lk z,y=ar2+br +c,y=x3,y =V, y = |r| B 3aBUCUMOCTHU OT

3HaueHUM KO3(PULIMEeHTOB, OMUCHIBAaTh CBOMCTBA (DYHKI[UH.

Crpouth U u3obpaxkaTh CxeMaTHUeCKd rpadyku KBaJpaTUUHBLIX (YHKIIUM,
OMNMCHIBAaTh CBOMCTBA KBA/[paTUUHBIX (PYHKIIMM M0 UX TpadrKaMm.

Pacrio3HaBaTh KBaZipaTUYHYH0 (PYHKLMIO 110 (pOopMyJie, MPUBOAUTE NTPUMEPbI
KBaZIpaTUYHBIX (DYHKLIWKA U3 pealbHOM >KU3HU, (H3UKH, TeOMEeTPHUH.

YucioBble NOCAeA0BaTebLHOCTY Y IPOrPECCUN

Pacrio3HaBaTh apu(pMeTUUYECKyl0 U TeOMeTPUYECKYH TPOrpeccuu IIpu
pa3HbIX criocobax 3a/jaHusl.

BbITIO/IHATE ~ BBIUMC/IEHUSI C  HWCIMOJb30BaHWeM (oOpMyJ Nn-ro ujeHa
apu(pMeTHUYeCKoi U reoMeTpUUeCKOU MPOrpeccuii, CyMMbI TTePBbIX N U/I€HOB.

M3006paxkaTb ujieHbl TIOC/IeJOBaTe/IbHOCTY TOUKAMU Ha KOOPAMHATHOU
TIJIOCKOCTH.

Peliath 3ajjaum, CBs3aHHbIe C UMC/IOBBIMHU MOC/Ae[0BaTeIbHOCTSMU, B TOM
yuc/e 3aJjauyu U3 peasbHOM >XKU3HU (C MCIO/b30BaHUEM Ka/bKy/sITOpa, LU(PPOBBIX
TEeXHOJIOTU).

IT'EOMETPUSA

[TpemMeTHBIE pe3y/bTaThl OCBOEHUS MPOrPaMMbl yueOHOT0 Kypca K KOHI[Y
oOyueHusi B 7 Kj1acce:

Pacrio3HaBaTh HW3yueHHble TeoMeTpuueckue GUIYphl, OIpeAensTbh UX
B3aMIMHOE pacTio/io’KeHHe, W300pakaTh reoMeTpuueckue (UTYphl, BBITOTHATD
yepTeXXu 10 YC/AOBUIO 3aiaud. M3mepsiTb JIMHEWHble W YIJIOBble BeTUYWHBI.
PeliaTh 3aZjlauv Ha BEIYMC/IEHUE JJIMH OTPE3KOB U BeJTMUUH YTJIOB.

Henatb rpyOyr0 OI|eHKY JMHEWMHBIX W YTJIOBbIX BeJWYMH IIPEIMETOB B
peasibHOM >KU3HU, pa3MepoB TPUPOAHBIX 00BEKTOB. Pa3nuuaTth pa3Mephbl 3THX
00BEKTOB 10 TIOPSA/IKY BEeJTMUMHBI.

CTpouTb UepTeXXu K reOMeTPUUYECKUM 3a/lauaM.
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[Tonb30BaThCsl TIPU3HAKAMU paBEHCTBA TPEYrOJIbHUKOB, HCII0Jb30BaTh
TIPU3HAKW ¥ CBOMCTBA PaBHOOEIPEHHBIX TPEYT0/IbHUKOB TTPH PeIIeHrH 3a/jau.

[TpoBOAUTE NOTHUeCKHe PacCy>XAeHUsl C UCI0/b30BaHHEM reOMeTpUUeCKUuX
TeopeM.

[Tonb30BaThCsl TIPU3HAKaMU paBeHCTBA IIPSIMOYTOJIbHBIX TPEeYTrOJIbHUKOB,
CBOWMCTBOM  MeJuaHbl, TIPOBeJEHHOM K THUIIOTeHy3e  MPSIMOYTrOJbHOTO
TPeyrojbHUKa, B pellieHnH reoMeTpUUYecKux 3aziad.

OrnipefiensiTh  Tlapasyie/IbHOCTh TPSIMBIX C TIOMOII[bIO  YIJIOB, KOTOpbIe
obpa3yeT ¢ HUMHU ceKymasa. OmpefensTh MapaiebHOCTh TPSIMBIX C TTOMOII[bIO
pPaBEHCTBa PAaCCTOSTHAW OT TOYEK OZHOU MPSIMOU 0 TOYEK [PYTrOM MPSIMOM.

PertiaTh 3a/jaum Ha KJeT4aToi Oymare.

[TpoBOAUTL BBLIYMC/IEHWS M HAaXOJUTh UYMCIOBble WM OyKBeHHbIe 3HAUeHUs
yIJIOB B TeOMeTPpUUeCKMX 3ajlayaXx C MCIOJb30BaHMEM CYMMbI  YTJIOB
TPEYTOMbHUKOB M MHOTOYTO/JBHUKOB, CBOWCTB YI/IOB, 00Opa30BaHHBIX TIpU
repeceueHry [JBYX Mapa/l/ie/ibHbIX TMpPSIMBIX CeKylled. PelaTh TpaKTUUecKue
3a/laud Ha HaXOXK/eHWe YTJIOB.

BrafleTb MOHSITHEM TeOMeTPUYECKOr0 MeCTa TOouyeK. YMeTb OIpefensiTh
OUCCEeKTPUCY yTJia U CepeIMHHBIN MepIIeHUKY/ISIP K OTPe3Ky KaK reoMeTpruyecKye
MecCTa TOYeK.

dopMyIMpoBaTh Orpejie/ieHHs] OKPY>KHOCTU W Kpyra, XOpAbl W AvameTpa
OKPY>KHOCTH, TI0/Ib30BaThCsl KX CBOMCTBAMM. Y MeTb IIPUMEHSTh 3TH CBOMCTBA MpU
pelleHnH 3azau.

BiafleTb MOHSATHEM OIMCAHHOM OKOJIO TpeyrojibHUKa OKPY’)KHOCTH, YMETb
HaXOUTh eé LIeHTpP.

[Tosb30BaThCsi haKTaMd O TOM, UTO OMCCEKTPUCHI YTJIOB TPeyrojbHUKA
repeceKkaroTcsi B OJJHOM TOUKe, U O TOM, UTO Cepe/IMHHbIe TepreHAUKYIsIpbl K
CTOPOHAM TpeyroJIbHUKA MepeceKaroTcsl B OHOM TOUKe.

BraleTb NOHATHEM KacaTe/bHOW K OKPY>KHOCTHU, TI0/Ib30BaThCsl TEOPEMOU O
TieprieH/IUKYJ/IIPHOCTU KacaTe/IbHOW U paZiuyca, MPOBeEHHOTO K TOUKe KacaHUs.

[Tonb30BaThCS MPOCTEUIIIMMU TeOMeTPUUeCKMMU HepaBeHCTBaMH, IOHUMaTh
WX TMpaKTUYeCKU cMbIC/I. [IpOBOAUTL OCHOBHBIE reOMeTpUUecKUe MOCTPOeHUSs C
TIOMOIIbIO LIUPKYJIS U JIMHEWKU.

[TpeaMeTHBIEe pe3ybTaThl OCBOEHUS TTPOrPAMMbBI YueOHOr0 Kypca K KOHIY
oOyueHnus B 8 kKacce:

Pacrio3HaBaTh OCHOBHbIe BH/bl UeTbIPEXYTOMBHUKOB, WX 3/IeMEHTHI,
TM0/1b30BaThCSl KX CBOMCTBaMHU TPHU PeLleHWH FreOMeTPUYEeCKUX 3aZay.

[IpyMeHSITh CBOMCTBA TOUKHM TepeceueHrst Me[uaH TPeyrosjbHUKa (LjeHTpa
MaccC) B pellieHUH 3a/au.

BriaseTb NoHsATHEM CpeJlHEU TUHUW TPEYTrOJbHUKA U Tpareluu, MpUMeHsITh
VX CBOMCTBA MPU pellieHUU reOMeTpUUeCKUX 3a/jau.

[Tonb3oBaThcsi TeopeMor Pasleca U TeopeMOW O TPOMOPLIMOHAIBHBIX
oTpe3Kax, IPUMEeHSITh WX /IJis pellleHHs MPaKTUYeCKUX 3a/au.

[TpumeHSIT ~ MpPU3HAKA  MOJ00US  TPeyrojbHUKOB B pelleHuHr
reoMeTpu4ecKrx 3a/au.
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[Tons3oBaThcsi Teopemou I[ludaropa mAnisg pellleHUsi TeOMeTPUUECKUX U
npakTU4yeckux 3aziad. CTpOUTh MaTeMaTHUYeCKyrd MoOJelb B IPAaKTUUECKUX
3a/jayax, CaMOCTOSTE/IbHO JleJ1IaTh YEePTEX U HAXOJUTh COOTBETCTBYIOLLUE [IJTUHBI.

BrazieTb TOHSTUSIMA CUHYCQ, KOCMHYCa M TaHTeHca OCTpOro yrja
MPSIMOYTOJILHOTO TPEeYro/ibHUKA. [10/1b30BaThCAd 3TUMU MOHATHUSAMU [I/IS1 PELLeHUsT
MpaKTUYeCKUX 3a/1au.

BbruncnsaTh (pa3muuHbIMUA CTIOCOO6aMU) T/IOMaZib TPEYTOJbHUKA M TI/IOaAN
MHOTOYTOJIbHBIX (DUTYP (I10JIb3YSICh, T/Ie HeOOXOANMO, KabKYJ/ISSTOPOM).

[IpyMeHSITH TIONyuyeHHble yMeHWsI B TIpaKTUUeCKHMX 3a/lauax. BiajeTb
MOHATUSIMK BITMCAHHOTO U LIeHTPa/JIbHOIO yIJa, WCI0/Ib30BaTb TEeOpeMbl O
BIWCAHHBIX yI/IaX, YrJaX MeXAy XopJaMu (CeKylMMH) U yrje MexXay
KacaTe/IbHOW Y XOPJ0U MPU PelleHnU reOMeTpUUYeCKrX 3ajay.

BrazieTh MOHATHEM OMMCAHHOTO UYETHIPEXYTOJIbHUKA, PUMEHSTh CBOMCTBA
OMUCAHHOTO UeThIPEXYTOIbHUKA TIPU pellieHrH 3a/1au.

[TpuMeHSITh MOyueHHble 3HaHUS Ha TPaKTHKe — CTPOMTb MaTeMaThuuecKue
MO/Ie/iv [I/1s1 3a/lau peaslbHOW >KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIUKUC/IEHNUS
C TpuMeHeHWeM TiIofobusg U TpUroHOMeTpuM (T0J/Ib3YsACh, ThAe HeobxoguMo,
KaJIbKYJIATOPOM).

[TpeMeTHBIE pe3y/bTaThl OCBOEHUS MPOrPaMMbl yUeOHOr0 Kypca K KOHI[Y
oOyueHusi B 9 KJacce:

3HaTb TPUTrOHOMeTpUUecKue (YHKI[MA OCTPhIX YIJVIOB, HAaXOAUTb C HX
TOMOII[bI0 pa3/IMyHble 3/IeMEeHThbl TPSMOYT0JIbHOTO TPeYyrojbHUKa («pelleHue
MIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB»). HaxoAuTh (C MOMOILIBIO Ka/IbKYJIATOPA) A/IUHBI
Y YTJIbI /7151 HeTaO/IMUHBIX 3HAaUeHU.

[Tosib3oBaThCs (POpMysiaMy MpYBEIEHNUS] U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXK/]eCTBOM [I/Il HAaXOXK[EHWsSI COOTHOIIEHUH MeXAYy TPUrOHOMeTpUUYeCKUMU
BeJIMUMHAMMU.

Vcronib30BaTh TeOpPeMbl CUHYCOB U KOCUHYCOB /ISl HAXOXK/IeHUsI pa3/IAuHbIX
5J7IEMEHTOB TPEeYTroJIbHUKA («pellleHrue TPeyroJbHUKOB»), TIPUMEHSTb HUX IpU
peleHry reOMeTPUYeCcKUX 3azad.

Brasetb TIOHATUSMM — TIpeoOpa3oBaHUs  TMOA0OMS, COOTBETCTBEHHBIX
3/IEMEHTOB MOZ00HBIX GUTYP. [Tonb30BaThCsI CBOMCTBAMU 1101001 TIPOU3BOJILHBIX
buryp, yMmeTb BBIUMC/ISATH [JIMHBI W HAXOAUTh VYIVIbI Yy MOJ0OHBIX GUryp.
[TpumeHSITL CBOMCTBA TOA00MS B TMpaKTUUeCKUX 3aj7layaX. YMeTb MPHUBO/UTh
npuMephbl TI0100HBIX (GUTYDP B OKpy»KatoijeM Mupe. [1o/ib30BaThbCs TeopeMaMH O
TIpOU3BeJeHUN OTPE3KOB XOpZ, O MPOM3BEeJEeHUM OTPE3KOB CEKYIMX, O KBajipaTe
KacaTebHOM.

[Tosib30BaThCS BEKTOPAMM, TOHUMAaTh WX TeOMeTpUUYecKUd U (hr3uuecKuit
CMBIC/I, TIDUMEHSITb WX B pelIeHWHd TeOMeTpUUYeCcKUX W (PU3NUecKux 3ajad.
[TpuMeHSITh CKasisIpHOe MPOU3Be/ieHe BEKTOPOB [I/Is1 HAXOXAeHUs IJIUH U YTJ/IOB.

[Tonb30BaTbCs METOAOM KOODAWHAT HA TIUIOCKOCTH, TIPUMEHSATh €ro B
peleHrr reOMeTPUYeCKUX U MPAaKTUYeCKUX 3aziad.
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BiazieTh MOHATUSIMU MPaBUWILHOTO MHOTOYTOMbHUKA, JJIMHBI OKPYXKHOCTH,
JUTMHBI YT OKPY>KHOCTW Y paJjuaHHOM Mephl yI7a, YMeTh BBIUUC/IATH TUIOIIA/Ib
Kpyra 1 ero yacteii. [IpyMeHsITh MOJTyueHHbIe YMEeHUS B TIPAKTUUECKHX 3a/javax.

HaxomuTh ocu (WK LeHTPbl) CUMMeTpUM (Uryp, TIPUMEHSITh ABMKEHUS
TIJIOCKOCTH B MMPOCTEUIINX CIyYasiX.

[TpuMeHSITh TOMyueHHble 3HaHWS Ha MPAKTHUKe — CTPOUTh MaTeMaTHdecKue
MoJies 17151 3a/la4 pealbHOW )KHU3HU U MPOBOJUTH COOTBETCTBYIOLLME BHIUUCIEHUS
C TpUMEeHeHWeM TMOZI00MSI W TPUTOHOMETPHUUEeCKMX (GYHKI[UH (MTOMb3ysCh, T7ie
Heo0X0UMO, KabKy/ISITOPOM).

BEPOSATHOCTBb 1 CTATUCTUKA

[TpeMeTHBIE pe3y/bTaThl OCBOEHUS MPOrPaMMbl yUeOHOr0 Kypca K KOHI[Y
oOyueHusi B 7 KJj1acce:

YuTath MH(pOpMaLMIO, Tpe/ACTaBlIeHHYI0 B TabivijaX, Ha JAuarpammax,
TIPe/ICTaB/ISTh JaHHble B BHAe TabOMMI, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIE
(cTosibuathbie) ¥ KPYroBbie) M0 MaCCMBaM 3HAaUEeHUH.

OnuchiBaTh YW WHTEPIPETUPOBaTh  peajibHble  UWC/IOBble  JlaHHbIE,
Tipe/iCTaB/IeHHbIe B TabMIIaX, Ha Juarpammax, rpadukax.

Vcnonb3oBaTh [/ OMUCAHUSL [JaHHBIX CTaTUCTUYECKHE XapaKTePUCTUKU:
cpegHee apudmeTUueckKoe, MeuaHa, Haubosiblliee W HaWMeHblllee 3HaueHUs,
pa3Max.

ViMeTh Tipe/icTaB/ieHWe O CJIydyailHOM W3MEHUMBOCTHM Ha MpUMepax LieH,
(¢ur3nUecKuX Be/IMUMH, aHTPOTIOMETPUUYECKHX [aHHbIX, UMeTh TIpe/iCTaB/ieHHe O
CTaTUCTUYECKOU YCTOUUHUBOCTH.

[TpeMeTHBIE pe3y/bTaThl OCBOEHUS MPOrPaMMbl yUeOHOT0 Kypca K KOHI[Y
obOyueHnusi B 8 kKiacce:

W3BnekaTb U mpeoOpa3oBbIBaTh HMHGOPMAIMIO, MPE/CTaBIeHHYI0 B BHU7E
TabJIUL], JUarpaMM, TpadHKOB, TIPeJCTAB/IATh JaHHBIE B BH/e TaO/MII, AUarpamm,
rpa(QuKoB.

OnuchiBaTh [laHHbIe C TIOMOIIbIO CTaTUCTUUECKWX TlOKasaTeseil: CpeJHUX
3HaueHWM U Mep paccerMBaHMs (pa3Max, AUCIepCHs U CTaHAAPTHOe OTK/JIOHEHUeE).

HaxoauTb 4acTOThI UUCIOBBIX 3HAUEHUM U YaCTOThl COOBITHM, B TOM UHCIIe
10 pe3y/ibTaTaM U3MepeHui W HabmozeHui. HaxoguTh BepOSITHOCTU C/Ty9alHBIX
CcOOBITHI B OMbITaX, 3Hasi BEPOSITHOCTH 37IeMeHTapHbIX COOBITUI, B TOM YUC/Ie B
OTbITaX C PABHOBO3MO>KHBIMH 3/IeMeHTapPHBIMUA COOLITUSIMH.

Wcrnonb3oBaTh rpaduueckrde MoJieNu: JepeBO CIy4aiiHOrO SKCIepHMeHTa,
Jvarpammbl JDiijiepa, 4uc/aoBas rnpsimasl.

OnepupoBaTh TIOHATUSIMUA: MHOXXECTBO, TIOZIMHO>KECTBO,  BBITIOJIHATh
orepaliyd HajZ, MHOXEeCTBaMU: OObeJuHeHUe, T[iepeceueHre, [OTIOJIHEHMUE,
TIePeunC/IATh 37IeMeHThl MHOXKECTB, TIPUMEHSITh CBOMCTBA MHOXXECTB.

Wcnonb3o0BaTh Tpadrueckoe TpefcTaB/ieHue MHOXKECTB U CBsi3eld MeXAy
HUMU JIJIsl OTIMCaHMsI TIPOLIeCCOB U SIBJIEHWM, B TOM UHCJ/Ie TIPU PellieHuH 3afau 13
JPYTUX yueOHbIX MPeJMeTOB U KypCOB.

[TpeMeTHBIe pe3y/bTaThbl OCBOEHUS MPOrpaMMbl yueOHOr0 Kypca K KOHI[Y
obyueHus B 9 Kiiacce:
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W3BnekaTb © mpeoOpa3oBbiBaTh WHGPOPMALMIO, TIPeACTaBIeHHYIO B
Pa3/IMYHbIX WCTOYHWKAX B BUZe Tab/ul], AuarpamMm, TrpadMKOB, TPeACTaB/ISITh
JlaHHbIe B BUZe Tabsull, AuarpaMm, rparkoB.

Pemmath 3aZjlaud OpraHW30BaHHBIM T1epe0OpOM BapWaHTOB, a TaKXe C
WCTI0/Ib30BaHeM KOMOMHATOPHBIX MPaBUI U METO/IOB.

Vicrionb30BaTh OmnuvcaTrenbHble XapaKTepPUCTUKU [JJjIs MaCCHBOB UMCJIOBBIX
JJAHHBIX, B TOM YHCJIe CPeJHHe 3HaUeHHs U Mepbl pacCerBaHUs.

HaxoauTb 4acTOThI 3HaUeHU M 4aCTOThI COOBITUSI, B TOM UKCJ/Ie TI0J/Ib3YsCh
pe3y/bTaTaMM MPOBeAEHHBIX U3MePeHU U HaOMoieHH.

HaxoauTb BepOSITHOCTH C/TyuyaliHbIX COOBITHM B W3Y4YeHHBIX OMbITaX, B TOM
yKc/ie B OMbITaX C PAaBHOBO3MOXXHBIMHU 3/ieMEHTapHBIMUA COOBITHSIMH, B CEpPHUSX
WCTIBITaHUM [10 TIEPBOTO yCIiexa, B CepUsiX UCTbITaHui bepHy/iu.

ViMeTh mipeficTaB/ieHWe O CJydyallHOM Be/JMUMHE W O pacrpejeeHuu
BEpPOSITHOCTEM.

WmeTb mipeAcTaBfieHWe O 3aKOHe OOJBIIMX UKCe/l KaK O TIPOSIBIEHUU
3aKOHOMEPHOCTH B CJIyualtHOW M3MEHUYMBOCTHU M O POJIM 3aKOHA OOJIBILIKX UKCes B
TIpUpO/e 1 00IIeCTBe.

COJIEPXKAHVE YYEBHOI' O ITIPEJJMETA «MATEMATHUKA»

AJITEBPA
APUOMETUKA

PanioHanbHble yuMcaa. PaciiMpeHrve MHOXKeCTBA HaTypadbHbBIX uHWCeNl 0
MHO>KeCTBa Liesiblx. MHOKeCTBa LieJIbIX UrCesl [0 MHOXKeCTBa palOHA/IbHBIX.
PallmoHa/ibHOE 4YHC/I0 KakK OTHOIIIEeHWe m/n, rge m — IeJ0e YWCiao, N —
HarypasbHOe. CTerneHb C L|e/IbIM MOKa3aTeseMm.

HevictBuTenbHble ymcia. KBafpaTHeld KOpeHb W3 umciaa. KopeHb TpeTbeu
CTereHu. 3arvch KOPHeH C TIOMOIIbIO CTeTeH! C IPOOHBIM TTOKa3aTesieM.

[TonsTie 006 WppalMOHA/JLHOM uKcie. VIppalMoHaJbHOCTh YWCAA |
HECOU3MepPHMOCTb CTOPOHBI M JJMarOHa/ KBajjpara. JlecsTHUHbIe MMPHOIKeHUS
VppalMOHaIbHbIX UHCeI.

MHO>XeCTBO JIeMCTBUTE/IbHBIX UMCe; Mpe/iCTaBlieHue 1eUCTBUTE/bHbIX UKCesl
OeCKOHeUYHbIMU JleCATUYHBIMU ApobsiMu. CpaBHeHUe /1eliCTBUTEeTbHbBIX UHCeJl.

KoopauHatHas ripsimasi. MI3o0pakeHre ynices1 TOUKaMy KOOPAWUHATHOM TIPSIMOMA.
UucsioBbIe TIPOMEKYTKH.

V3mepeHusi, npub/ImkKeHusi, OIeHKH. Pa3mepbl 00BLEKTOB OKPY’Karollero
MUpa (OT 37eMeHTapHbIX 4YacTul] A0 BceneHHOW), AJIUTENBHOCTH TIPOL[ECCOB B
OKpY>KaroljeM mupe. BeieieHre MHOXKUTeNST — CTeNeHu JeCATU B 3aliCU YUCIa.
[TpubmrkéHHOEe 3HaueHWe BeJWUYMHBI, TOUHOCThH TMpUOIWKeHus. IIpukuaka u
OLIeHKAa pe3yJ/IbTaTOB BBLIUUC/IEHUM.

AJITEBPA
Anre0panuyeckue BbIpaXeHHUA. BykBeHHble BbIpaXeHHsI (BbIpaKeHUs C
repeMeHHbIMM). UHCIOBOe 3HaueHWe OYKBEHHOTO BbIpaKeHMs. J[lomycTuMble
3HaueHus1 repemMeHHbIX. [lofcTaHOBKA BbIpa)KeHUM BMECTO MepeMeHHbIX.
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[TIpeoOpa3zoBaHre  OYKBEHHbIX  BbID&KEHHH Ha  OCHOBe CBOWCTB
apudmMeTHUECKUX AeMCTBUM. PaBeHCTBO OYKBEHHBIX BbIpakeHHH. To)XIecTBo.

CrerneHb C HaTypaJbHbIM [IOKa3aTesieM MW e€ cBoucTBa. OpHOUNEHbI U
MHOrouwieHbl. CteneHb MHoOrowieHa. C/io)keHHe, BbIYMTaHUE, YMHOKEHHE
MHOTO4WwIeHOB. @POpMy/ibl COKPAIllEHHOTO yMHOXKEHUs: KBajpaT CyMMbl U
KBajipaT pa3HocTtu. Popmyna pasHocTH KBagparoB. [IpeoOpa3oBaHMe 1]e70T0
BLID&)KEHUSI B MHOroueH. Pa3fnokeHWe MHOTOYIEHOB Ha MHOXXUTEJIU.
MHorounensl ¢ opaHOW TiepeMeHHOW. KopeHb MHorouneHa. KBazpaTHbiv
TPEXUJIeH; pa3/ioXkeHue KBaJ[paTHOTO TpEXujeHa Ha MHOXXUTEJIU.

Anrebpanueckass ApoOb. OCHOBHOe CBOMCTBO anreOpanyeckod apoOw.
CrnoxxeHre, BEIUMTaHUe, YMHOXKeHUe, flefieHre anreOpanueckux apobeii. CrerneHb
C LeJIbIM TOKa3aTesieM U eé CBOMCTBA.

PaijioHa/ibHble  BBIp@KEHWST W WX  TpeoOpa3oBaHusi.  [lokKa3aTesbCTBO
TOXX/|€CTB.

KBazgparHble kKopHu. CBoWCTBa apyu(MeTHUUeCKMX KBaJpaTHBIX KOPHEHW M HX
TIpUMeHeHHe K TTpeoOpa30BaHKI0 YMC/IOBBIX BbIpaXKEHUM U BBIUMC/IEHUSIM.

YpaBHeHus. YpaBHeHUWe C OAHOW TiepeMeHHOW. KopeHb ypaBHeHUs.
CBoMCTBa YMC/IOBBIX paBeHCTB. PaBHOCU/TLHOCTb YpaBHEHUM.

JluneliHoe ypaBHeHWe. KBajpaTHOoe ypaBHeHue: ((opMyna  KOpHe
KBa/IpaTHOr0 ypaBHeHHUsi. Teopema Bueta. PeleHvie ypaBHeHUH, CBOZASIIUXCSA K
JIMHEWHBbIM U KBaJpaTHbIM. [IpriMepsl pelleHrs YypaBHEHUN TPeThel U YeTBEPTOU
cTernieHeid. Peiienne JpoOHO-palOHA/IBHBIX ypPaBHEHHUH.

YpaBHeHue C [ByMs I[iepeMeHHbIMU. JIMHeliHOe YypaBHeHUe C [AByMs
riepeMeHHbIMM, TPUMEDbI PellleHus] YPaBHEHUW B LieJIbIX YMUC/Iax.

Cucrema ypaBHeHUM C [ByMSI MepeMEHHbIMUA. PaBHOCW/IBHOCTH CHCTEM.
CucremMbl [BYX JIMHEWHBIX YpaBHEHUW C [AByMsI IIepeMEHHBbIMM; pelleHHue
MOJCTaHOBKOW U  CJIo)KeHueM. [Ipumepnl pellleHUsi CUCTEM  HeJMHEUHBIX
ypPaBHEHUU C ABYMs TepeMeHHBbIMHU.

PellieHre TEKCTOBBIX 3ajjau anreOpanyecKuM CIIOCOO0OM.

[ekapToBbl KOOpAWHAaThl Ha IUIOCKOCTU. ['paduueckas HHTepripeTalus
ypaBHeHUs C JBYyMsi TepeMeHHbIMU. ['pauk /SMHEMHOro ypaBHEHUsI C ABYMS
repeMeHHbIMM; YTJI0BOM KO3(Q(ULIMEeHT MpsMOM; YCI0BUE TapaielbHOCTH
npsiMbix. ['padyiku mpocTeMilinX HeJMHENMHbIX yYpaBHEHUM: mapabosa, rumnep6oiia,
OKPY)KHOCTb. ['padrueckass WHTepripeTalusi CHACTeM ypaBHEHUW C [AByMs
riepeMeHHbIMU.

HepaBencTrBa. UncioBble HepaBeHCTBA U WX CBOMCTBA.

HepaBeHcTBO € 0fHOM mniepeMeHHOM. PaBHOCW/IBHOCTb  HEpPaBeHCTB.
JluHeliHble HepaBeHCTBA C OAHOW TmepeMeHHOW. KBajpaTHble HepaBeHCTBaA.
CucremMbl HepaBeHCTB C OJHOUW MepeMeHHOM.

OYHKINN

OcHoBHBbIe TIOHATHS. 3aBUCUMOCTM MeXAy BeJuuvHamu. [loHsiThe
dbynkuyu. O6mactb ompefiesieHHsT U MHOXKeCTBO 3HaueHUW GyHKIUUA. Criocobbl
3ajanusa GyHkuyn. ['paduk dyHkiyyu. CBoiicTBa GYHKIMM, WX oTOOpakeHHe Ha
rpaduke. [Ipumepsl rpa)MKOB 3aBUCUMOCTEHN, OTPa’KarolUX peasbHbIe
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TIPOLIECCHI.

YucnoBble (yHkiuu. DPyHKIMM, OMUCHIBAIOIIME TIPSIMYyI0 W 0OpaTHYIO
TIPOTIOPLIMOHA/IbHBIE 3aBUCUMOCTH, UX TpaUKy U CBOUCTBA. JIMHelHas QyHKIuS,
eé rpapuk u cBoictBa. KBagpatuuHas ¢yHKUMsA, €€ TpauK U CBOMCTBA.
CreneHHble (PYHKLUMM C HaTypaJbHbIMU TOKazaTensiMu 2 U 3, UX rpauku u
cBoiictBa. 'paduku dynkimit Y = vy Y =¥xy=lx|

UncoBble moc/iefAoBaTeIbHOCTH. [IOHATHE UMCIOBOM MOC/Ie[0BaTENIbHOCTH.
3ajjaHye T0C/Ie[j0BaTeNIbHOCTA DPEKyppeHTHOU (opMysiod W (OpMyJion n-ro
yJjieHa.

Apudmetrueckas ¥ reoMmetrpuueckas mnporpeccud. Popmysibl n-ro usaeHa
apudMeTUUYeCKOH U reoMeTpUUecKOd MpOrpeccuid, CyMMbl MepPBBbIX N-X UJIEHOB.
M300parkeHre ujeHOB apudMeTHUeCKOW M T'eoOMeTpUUYecKOd TMporpeccui
TOYKAaMH KOOD/JMHATHOW IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHLMAJIbHbIA POCT.
CrioKHbIe IIPOLIEHTHI.

BEPOATHOCTDb N CTATUCTUKA
Onmucare/lbHasi CTaTUCTHKA. [Ipe/icTaBneHWe MAaHHBIX B BUje TabJwil,

Jvarpamm, rpa(vKoB. CryuariHas V3MEHUYUBOCTb. Craructrueckue
XapaKTepuCTUKU Habopa [aHHBIX: cpefHee apudMeTHuUecKoe, MeJMaHa,
HauOosiblllee U HaWMeHbIlee 3HAueHWs, pa3Max. llpezacraBieHve 0

BBIOOPOUHOM MUCC/Ie/JOBaHHUHU.

CnyuaiiHple COOBITHA M BePOATHOCTb. [IOHSITME O C/lyyaliHOM OIbITe U
Cy4yaitHOM coObITHM. YacToTa CTyyaliHOTO COOBITHS.

CraTUCTUUeCKUW  TOAXOZA, K  TIOHSTUIO  BepOSTHOCTH.  BeposTHOCTH
TIPOTUBOTIONIOXKHBIX ~ COOBITHH.  HesaBucuMble — COOBITHS. YMHOKeHHe
BeposATHOCTel. [locTOBepHble W HeBO3MO)KHBbIe COOBLITHS. PaBHOBO3MOXXHOCTh
cobeiThii. Kimaccrueckoe oripeziesieHHe BepPOSITHOCTH.

Kom0uHaTopuka. PerlieHre KOMOMHATOPHBIX 3a/au 1epeb0poM BapHaHTOB.
KombuHaTopHOe rpaBuio yMHOXKeHUs. [lepecTaHOBKY 1 (paKTOpHaJL.

JIOTUKA 1 MHOXECTBA

TeopeTHKO-MHOXeCTBeHHbIe MOHATHA. MHOXECTBO, 3/IeMEHT MHOXKECTBa.
3a/laHrie MHOXKECTB TTepeurCIeHHeM 37IEMEHTOB, XapaKTePUCTUUECKHUM CBOMCTBOM.
CraHzapTHble 0003HAUeHHWsS] UHCIOBLIX MHOXKeCTB. IIycToe MHOXECTBO U €ro
o6o3HaueHue. [TogmHokecTBO. OOBeIHEHNE U TTepeceueHre MHOYKeCTB, Pa3HOCTh
MHO>KeCTB.

VnmocTpalivisi  OTHOLIEHWM MeXXIy MHOXeCTBaMM C TIOMOII[bIO0 Jarpamm
Ouepa — BeHHa.

O/1eMeHTHI JIOTHKHU. [ToHSITHE 0 paBHOCW/ILHOCTH, CJ/ieZlOBaHWH, yIIOTpebieHre
JIOTUYEeCKUX CBSI30K eCAu ..., MO ..., 8 MOM U MO/AbKO 8 MOM C/lyude, TOTUUECKHUe
CBSI3KU U, UAU.

MATEMATUKA B MUCTOPUYECKOM PA3BUTUN

Vctopusi QpopmMupoBaHUsI TIOHATHS UWCAA: HaTypalbHble UWCIa, Apobwu,
HEeZIOCTaTOYHOCTb pAl[MOHAIBHBIX YHCeJ [ TeoOMeTPUUeCKUX H3MepeHuH,
vppalMoHa/ibHble uucaa. CrTapuHHbIE CUCTeMbI 3armyicyd uvcen. [pobu B
BaBusione, Erurite, Pume. OTKpbITHe [IeCITUUHBIX Apo0eit. CTapuHHbBIE
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cucteMbl Mep. [ecsiTuuHble Apobu M MeTpuueckass cuctemMa Mmep. [losiBieHue
oTpuLaTeNbHbIX 4ucesn M Hy/sA. JI. Maraunkui. JI. Diinep.

3apoxk/ieHre anrebpbl B HeApax apudMeTruku. An-Xope3mu. PoxxaeHue
ObykBeHHOW cuMBO/IMKH. [1. ®epma, ®@. Buer, P. [lekapt. VcTopust Borpoca o
HaxoXAeHnu (GopMyJl KOpHel anrebpanuecKuxX ypaBHEHHUH, Hepa3peliMMOCTh B
pafiKasax ypaBHeHWH cTereHH, Oonbireir ueThlpéx. H. Taprambsa, k.
Kappano, H. X. A6enb, 3. I'anya.

M3006peTeHue MeToza KOOpJWHAT, T103BOJISIFOLLEr0 repeBOUTh
reoMeTpuueckrie o0beKThl Ha s3bIK anrebpol. P. [lekapt u I1. ®epma. TIpumepsi
Pas/IMUHbIX CUCTEM KOOPAWHAT Ha IIJIOCKOCTH.

3agaua JleoHapzo Iuzanckoro (PuboHauum) o Kponmkax, unciaa PruboHayuw.
3ajjaua 0 MIaXMaTHOM [OCKe.

VicToKy TeopuM BepOSITHOCTEW: CTpaxoBOe [eso, asapTHble urpel. 1. depma
u b. [Tackans. . bepuym. A. H. Kosimoropos.

I'EOMETPUSA

Harnspgnasa reomerpusi. HarnsiiHele mnpezcTaB/ieHUss O MPOCTPAHCTBEHHbIX
durypax: Kyb, mMapannenenuriefi, Tpu3Ma, MUpaMuza, 1iap, cdepa, KOHYC,
uHAp.  M300pakeHWe MPOCTPaHCTBeHHBIX ¢uryp. IIpuMepsl CeueHMI.
MuororpaHHvky.  I[lpaBusibHble ~ MHOrorpaHHuku.  IIpumepbl  pa3BépTOK
MHOTOIPaHHUKOB, LIWJIMH/Jpa U KOHYyCa.

[Tonsitue  06BbEMA; eIVHULILI  00BEMA. O0BéM  TIPSIMOYTOJILHOTO
napa’suienienunesa, Kyoa.

I'eomerpuueckue (urypsnl. IIpsMble U yrael. Touka, mpsiMasi, MJIOCKOCT.
Otpe3ok, nayd. Yrona. Bugbl yrioB. BepTukaibHble W CMeXKHble  YIJIBL.
buccekrpuca yria.

[TapasesibHble U Tepecekaroldecs: mpsiMble. [leprieHAVKY/ISpHBIE TIpSIMBbIe.
TeopeMbl 0 Mapasie/lbHOCTH U TepreHJUKYyIsIpHOCTA NpsaMbIX. [lepneHauKysisp
Y HakJOHHasg K npsamou. CepeAuHHBIM MEPHNEHJUKYJSAP K OTPE3KY.

[eomerpuueckoe MecTo ToueK. CBoicTBa  OMCCEKTPUCHI yIyla |
CepeiIMHHOIO IepIieHUKY/Isgpa K OTpe3Ky.

TpeyronbHUK. BricoTa, MejuaHa, OMCcCeKTpUca, Cpe/iHsIs IMHUS TPEYTo/IbHUKaA.
PaBHOOepeHHbleE ¥ paBHOCTODOHHHE TPEYrOJbHUKH; CBOWCTBA W TIPU3HAKH
paBHOOeJPEHHOTO  TpeyroibHUWKA. [IpU3HAaKM  paBEHCTBA  TPEYrOJIbHUKOB.
HepaBeHcTBO TpeyronbHrKa. COOTHOLIEHUS MeXAYy CTOpOHaMU U yIjlaMu
TpeyroJyibHUKa.

CymMMa yr/ioB TpeyroJjibHMKa. BHelmiHue yrybl TpeyrojibHUKa. Teopema
daneca. Ilomobwe TpeyrosbHUKOB. IIpu3Haku TIOAOOHST  TPEYTrOMBHUKOB.
Teopema Iludaropa. CHHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC OCTpPOro yrja
TPIMOYTOJILHOTO TpeyrosibHuKa u yriioB oTr 0 go 180 ° ; mnpuBefeHue K
octpomy yriy. PelieHuve  TpAMOYrO/BHBIX — TPeyrojbHUKOB. OCHOBHOe
TPUTOHOMeTpUUeCcKoe TOXK4eCTBO. POopMmyJibl, CBA3BIBAOLIME CUHYC, KOCUHYC,
TaHIeHC, KOTaHIeHC OJHOr0 U TOro ke yrya. PellleHWe TpeyrobHUKOB:
TeopemMa KOCHHYCOB M TeOpeMa CHUHYCOB. 3ameyaTe/lbHble TOUYKU
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TpPeyro/IbHYKaA.

YetbipéxyronbHuk. IlapamnenorpaMM, ero CBOUCTBA W NPU3HAKU.
[IpssMoyronbHUK, KBaApaT, poMm0, UX CBOWCTBA W TMpu3HaKu. Tparmerus,
CpeJHssl JIMHWS TpareLuu.

MHOroyroysibHUK. BBbINyK/ble MHOTrOyrojbHUKA. CyMMma yIJIOB BBIITYKJ/IOIO
MHOIrOyrosibHuKa. [IpaBu/ibHble MHOTOYTOJIbHUKHU.

OxpyxHocTb U Kpyr. [yra, xopaa. Cekrop, cermeHT. LleHTpasbHbIM yrod,
BIMMCAHHBIM YT0JI, BEJIMUMHA BIIMCAHHOIO yria. B3auMHoe pacrosioxkeHue mpsiMou
Y OKDY)KHOCTH, IBYX OKpPY’KHOCTeW. KacaresbHass M Cekyljasi K OKPY>XHOCTH,
VWX CBOMCTBA. BrvcaHHble W ONMCaHHble MHOTOYTOJBHUKH. OKpY>XHOCTB,
BIIMCAaHHAasi B TPEYIrOJIbHUK, U OKPY)XHOCTb, OIMCAHHAs OKOJIO TpeyroJyibHUKa.
BrivcaHHble ¥ ONMCaHHbIe OKPY>KHOCTH IPaBU/IBHOIO MHOT'OYTOJIbHUKA.

['eomeTpryeckue rpeobpa3oBanus. [loHATHe O paBeHCTBe ¢uryp. IloHsaTHe
O [BWKEHMM: OcCeBasg M LeHTpaJbHas CUMMeTpHUM, Ilapajyle/lbHblli TIepeHoC,
noBopoT. [loHsiTie o0 mofo6uu GUryp ¥ roMOTeTHH.

[TocTpoeHusi ¢ NOMOLIBI0 LWPKYyAs W JMHeWKW. OCHOBHBIE 3a/jlauyM Ha
IIOCTPOeHMe: JlejleHUe OTpe3Ka II0IojiaM; IOCTPOeHHe yIJa, PaBHOr0 [JaHHOMY;
IIOCTPOeHUE TPeyrojibHHWKa 0 TPEM CTOPOHAM; ITIOCTPOeHHWe IepIieHJUKYJspa K
TIpSIMOM; TIOCTpOeHHe OWCCeKTPUCHI yIJa; JejleHWe OTpe3ka Ha N paBHBIX
yacTeu.

Pemienve 3ajau Ha BBbIYMC/IEHUE, [0Kas3aTe/JbCTBO U [OCTPOeHUe C
WCII0/Ib30BaHWEM CBOMCTB W3yYeHHbIX (QUryp.

N3mepenye reomerpuueckux Be/MYuH. [[nvHa oTpe3ka. PaccrosiHue ot
TOYKH J]0 IPSIMOM. PaccTosiHre MexXay rnapasiiebHbIMU TPSIMbIMU.

[lepvimeTp MHOIOYyroJIbHUKA.

[vHa OKpY)XHOCTH, YMC/IO TU; [JIMHA OYTM OKPY’>KHOCTH.

['pagycHasg Mepa yrja, COOTBETCTBHE MeXIY BeJMYMHOU LIeHTPaIbHOIO
yrja v JJUHOU AYTH OKPY>KHOCTH.

[TonsTe molagu TJIOCKKMX (uryp. PaBHOCOCTaB/leHHble U DaBHOBEIUKHE
¢urypel.  [lmomages  MpsIMOYroOJIbHHUKA. [Tnowaau rapasijiesiorpaMma,
TpeyrojibHMKa U Tpanenuu. Ilnomjaaes MHoroyrosbHuka. I[lnomjaze Kpyra o
nomaab cekropa. COOTHOIIeHHe MeXAy TIIOaAsIMU TI0J00HbBIX (GUryp.

PemieHve 3ajauy Ha BbIUMC/IEHHWE W [I0Ka3aTe/JbCTBO C UCIIO/Ib30BaHUEM
M3yueHHbIX (OpMYII.

Koopaunartel. YpaBHeHue mnpsamou. KoopguHatel cepefvHBI  OTpe3Ka.
dopMysia PpacCTOSAHUSA MeXJy [ABYMs TOUKaMM IUIOCKOCTH. Y paBHeHHe
OKPY>KHOCTH.

BekTopsbl. /lnvHa (MoAynib) BekTOpa. PaBeHCTBO BeKTOpPOB. KosuivHeapHbie
BeKTOpbl. KoopauHaThl BeKTOpa. YMHOKeHHe BeKTOpa Ha 4YuC/I0, CyMma
BEKTOPOB, pas3JjiokeHVve BeKTopa II0 [BYM HEKOJ//IMHeapHbIM  BeKTOpaM.
CkansipHOe npousBe/ieHre BeKTOPOB.

‘TeopeTUKO-MHOXeCTBeHHbIe NMOHATHUA. MHOXeCTBO, 3/1IeMeHT MHOXKeCTBa.
3aflaHie  MHOXeCTB  Ilepeuyuc/ieHUeM  3/IeMeHTOB,  XapaKTepUuCTUYeCKUM
cBoiictBoM. [TogmHOKecTBo. OObenrHEeHNEe U TepeceueHrie MHOXKECTB.
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JeMeHTbl JsiorukM. OrmpezseneHue. AKCUOMBI U TeOopeMbl.
Hoka3zaTenbcTBO. JloKas3aTe/nbCTBO OT MPOTUBHOro. Teopema, oOpaTHasi JaHHOM.
[Ipumep u KOHTpHIpUMeP.

[ToHATe O paBHOCWIBLHOCTH, CJe/IOBaHUM, YIIOTpeOyieHrne JIOTHYeCKUX
CBSA30K ecu ..., Mo ..., 8 MOM U MO/IbKO 8 MOM c/ayude, JIOTUYeCKWe CBS3KU U,
uwiu.

I'eomeTpuss B ucropuyecKkomM pasButuM. OT 3emyieMepuss K re0 MeTPUM.
[Tuparop wu ero mkosma. Panec. Apxumen. IlocTtpoeHne TpaBUIBHBIX
MHOTOYTO/ILHUKOB. Tpucekuusi yria. Keagparypa Kpyra. YaBoeHue KyO0a.
Wctopusi uncia m . 3o/s0Toe ceueHue. «Hauanma» EBknupa. JI. Ounep. H. WU.
JlobaueBckuii. VicTopusi mSTOro IOCTYyJ/IaTa.

N306peTeHue MeToza KOOp/VHAT, T03BOJISIFOLLEr0 repeBO/IUTh
reoMeTpruueckre o0beKThl Ha s13bIK anrebpel. P. [ekapt u I1. ®epma. TIpumepsl
pas3/IMYHBIX CUCTEM KOOPAUHAT Ha ILJIOCKOCTH.

BEPOATHOCTDB U CTATUCTHUKA

7 KJIACC

[IpencraBneHve JaHHBIX B BHje Tab/uI, guarpamMm, rpaduKoB. 3arojHeHue
Tab/ul], uYTeHWe W TIOCTpOeHWe [uarpaMM (CTOJOUKOBBIX (CTO/MOYATHIX) U
KpYroBbIxX). UTeHue rpa)MKOB peasibHbBIX MPOLeCCOB. M3BneyeHne MH(MOpPMaLIUK U3
Juarpamm U Tabsiull, UCTI0/b30BaHUe U UHTePIIpeTaLus JaHHbBIX.

OrnucaTtenbHasi CTaTUCTUKA: cpeAHee apudMeTHueCcKoe, Me[uaHa, pa3Max,
Haubosblllee ¥ HavWMeHbIllee 3HaueHWs Habopa UWCIOBLIX MAaHHBLIX. [IprMepsl
CTy4YaliHOW U3MEHUHBOCTH.

CnyuaiiHblli 3KCriepyuMeHT (OTbIT) U Cay4aiiHoe coObITve. BeposSTHOCTH |
yacroTta. Posib Ma/sioBepOSITHBIX U MPAKTUYECKU I0CTOBEPHBIX COOBITHI B MPUPO/IE
U B 001jecTBe. MoOHeTa 1 UrpajibHasi KOCTb B TEOPHUH BePOSITHOCTEHA.

I'pad, BepimHa, pebpo. CrerneHb BepiinHbL. Yucio pébep U CcymMMapHast
cTerieHb BepliMH. IIpefcraBneHure o cBsisHOCTU rpada. Llenu u yuksel. [Iytu B
rpacdax. O6xopn rpacda (sisepoB 1yTh). IIpeacraBieHrie 00 OpPHEHTHMPOBAHHOM
rpade. PellieHue 3a/jau C MOMOIIIbIO rpadoB.

8 K/IACC

[pencraBieHye JaHHBIX B BUjle Tab/ull, [UarpaMm, rpauKoB.

MHOXeCTBO, 3/71eMeHT MHOXeCTBa, MNOAMHOXecTBO. Ormepayuyd  Haj
MHOKeCTBaMH: 00befiiHeHWe, TepeceueHre, AomosjHeHWe. CBOWCTBa oOrepaiuii
HaJ, MHOXKeCTBaMM: TIepeMeCTUTe/IbHOe, coueTaTe/lbHOe, pacrpe/eluTebHOe,
BK/IIOUeHUsi. VIcrmonb30BaHWe Tpauueckoro TMpeJCTaB/leHusT MHOXECTB st
OTHCaHUs peabHbIX MPOLIECCOB U SIBJIEHUM, TIPU pellleHrH 3a/au.

V3mepeHune paccevBaHUs JaHHbIX. [lWcriepcusi M CTaHJAPTHOE OTK/IOHEHHe
YKCI0BbIX HaOOpOB. [InarpaMma paccerBaHUsI.

OneMeHTapHble  COOBITUSI  cydadiHoro ombita. CrydaliHble  COOBITHS.
BepositHocT  coObITHi. OMNBITBHI C  PAaBHOBO3MOKHBIMH  3/IeMeHTapHBIMU
cobbiTussMU. CryyaiiHbiii BbIOOp. CBsI3b MeX/y MaJIOBEepOSITHBIMU U TIPaKTHUUeCKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPO/ie, 00IIleCTBe 1 HaykKe.
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HepeBo. CBoMCTBa [lepeBbEB: €JMHCTBEHHOCTD IyTH, CyI|eCTBOBAaHUE BUCSIUEU
BEPIIMHBI, CBSI3b MEX/y UHUC/IOM BEpIIHH U uncioM pédep. [TpaBUIO YMHOXKEHHSI.
PellieHue 3a7jau ¢ MOMOIIIbIO rpadoB.

[TpoTuBOMONOKHBIE  COOBITHS.  [Iwarpamma Oiinepa. OObeguHeHHe U
nepeceueHre  coObiTH. HecoBmecTHbie coObiTHS. DopMmyna  C/IOXKeHUs
BEPOSITHOCTEW. Y CJIOBHasi BepoOsITHOCTb. [IpaBuno ymHOeHus. He3aBucrmbie
cobbiTusA. IlpefcTaBneHue 3KCIiepUMeHTa B BHZe JepeBa. PellleHue 3a/jau Ha
HaxoKJeHUe BepOSTHOCTeH C TIOMOLLbI0 JlepeBa C/Ay4yalHOIO 3KCIIepUMEHTa,
Jyarpamm JDisiepa.

9 KV/IACC

[TpencraBieHue JaHHBIX B BUjie Tab/uI], AUarpaMM, rpadyKoB, HHTEPIIPeTaLUs
JaHHBIX. YTeHWe U TIOCTpoeHHe TabiMil, AWarpamMM, TpadUKOB TIO peaTbHBbIM
JlaHHBIM.

[TepectaHoBkY U (akTopuan. CoueTaHUs] U YUC/IO COYETaHUU. TpeyrobHUK
[Mackans. PelieHue 3a1au ¢ UCIMO/Ib30BaHUEM KOMOMHATOPUKHU.

'eoMeTpuyeckasi BeposTHOCTb. CilydaiiHbili BIOOD TOUKH U3 (GUTYPhI Ha
TIJIOCKOCTH, W3 OTpe3Ka U U3 AYTHU OKPY>KHOCTH.

UcnbiTanue. Ycnex v Heyaaua. Cepusi UCTIBITaHUM /10 TlepBoro ycrexa. Cepusi
WCTIbITaHUM BepHy/im. BeposATHOCTH COOBITHI B CEpUM UCTTBITaHUN bepHyH.

CnyyaiiHasi Be/lMUMHA W pacrpefie/ieHWe BepOATHOCTer. MaremaTuueckoe
oxuzanue u gucnepcus. [lprimepbl MareMaTHYeCcKOro OXHZAHUSA  Kak
TeOPeTUYEeCKOro CpefHero 3HaueHWsl BeJIMUMHBI. MaTemMaThueckoe OXKUJaHue U
JUCTIepCUsT CIy4alHOW BeJIMUMHBI «UWCJIO YCIIEXOB B CEpPUM HCIbITaHUU
bepnym».

[ToHsTie 0 3aKOHe GOMBIIMX uuces. V3MepeHUe BEpOSITHOCTEH C TIOMOII[BIO
yacToT. Posb 1 3HaUeHre 3aKOHa OO/BILINX YKCes B IPUPO/ie U obIIiecTse.
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TEMATHUYECKOE ITJIAHUPOBAHHUE

Ne HaumMeHoBaHue pasjena Yacsl
n/n y4eOHOro
BpeMeHH
Anredpa I'eomeTpus BeposaTHoOCTb M
CTAaTHUCTHUKA
7 knacc (186 u., 6 u. B Heesni0 — 1, 2 yeTBepTH, 54. B HeJje/TI0 — 3, 4 UeTBePTH)
1. BoipaxkeHus, 18
TOX/IeCTBa,
ypaBHEHUsI
2. HauanbHbie 10
reoMeTprUyecKue
CBeJleHUs
3. [IpencraBieHue JaHHbIX 7
4. TpeyroysbHUKU 17
S. DyHKIMU 11
6. OnucarenbHasi CTaTUCTHKA. 8
PacceriBaHre naHHBIX
7. CrerneHs C 11
HaTypaJIbHbIM
roKasaresnem
8. MHorousieHsl 17
9. [TapannensHble 13
MpsiMble
10. CryuaiiHasi U3MeH4YHNBOCTb S5
11. | ®opmynsl 19
COKpAIEHHOI O
YMHO>KEeHUSsI
12. CooTHOLLIeHUS MeXIY 18
CTOpPOHaMHU U yTrjiaMu
TpPeyroJbHUKA
13. | CucTembl TMHEHWHBIX 16
ypaBHEHUH
14. IToBTOpEHuUe. 4
Pemenue 3amau
15. BBesenne B Teopuio ’
rpagoB
16. | [loBTOpeHue 6
17. CnyyaliHble COOBITHSL.
BepositHOCT ¥ yacTOTa 2
CITy4alHOTO COOBITUS
18. O06o00611eH1e 2
8 xi1acc (204 u., 6 u. B He/je/TI0)
19. | PaumoHanbHbIE 23
Ipobu
20. YeTbIpEXyro/IbHUKU 14
21. [IpencraBieHue JaHHbIX 2
22. OnucarenbHas 9

cTaTHUCTHUKA. PaccerBanue
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JAaHHBIX
23. | KBagparHbie KOpHU 19
24. [Tnomaznp 14
25. MHoecTBa 3
26. | KBagpaTHble 21
ypaBHEHUs
27. [Tom06HBIE 19
TPeyro/IbHUKU
28. BBegeHue B Teoputo 4
rpagoB
29. CnyuaitHas
W3MEHUYUBOCTb.
CrnyyaiiHbie COOBITHS. 14
BeposiTHOCTB M yacToTa
CITy4YalHOTO COOBITUS
30. | HepaBeHcTBa 20
31. OKpY’>KHOCTh 17
32. | CrerneHb C 1je/IbIM 11
r0KasaTesieM.
OJIeMeHThI
CTaTUCTUKU
33. | IloBTOpeHue 8
34. [ToBTOpEHME. 4
Perrenue 3aziau
35. O6o00611eH1E 2
9 knacc (185 u., 6 u. B Hefeno — 1, 2 yueTBepTH, 5U. B Heflem10 — 3, 4 YeTBEPTH)
36. | KBagpatuuHas 22
byHKIusS
37. IIpencraBneHvie JaHHBIX 1
38. BexkTopsl 10
39. OrnucarenbHas CTaTUCTHKA. 3
PaccenBanvie faHHbIX
40. MHoxecTBa 2
41. Merto/ KOOpAUHAT 11
42. BBesieHue B Teoputo 4
rpaoB
43. | YpaBHeHUs U 14
HepaBeHCTBa C
OZTHOM
riepeMeHHOU
44. COOTHOLIIEHUST MEXTY 13
CTOPOHaMH U yTjlaMu
TpeyroJibHUKa.
CkasisspHOe
TIpoK3Be/leHHe BEKTOPOB
45. CrnyuaiiHast U3MEHUHBOCTb.
CrnyyaliHbie COOBITHS. 6
BeposiTHOCTE 1 yacToTa
CJIy4altHOTO COOBITUS
46. | YpaBHeHUS U 17
HepaBeHCTBa C
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JIByMsI
riepeMeHHbIMU

47. [JHa OKpY>XHOCTU U 12
T7I0IIab Kpyra
48. | Apudpmernyeckas 15
Y TeoMeTpHhUecKast
TIpOrpeccuu
49. | DneMeHThI OeMeHTHI 110 15
KOMOMHATOPUKH U KOMOWHATOPUKH
TeopUU
BepOSITHOCTel 'eomeTpuueckas
BEPOSITHOCTh

Wcneitanus beprynu
Cry4JaiiHasi BeTMUMHA

O6006111eHME
50. [BrkeHus 9
51. HauasnbHble cBefjeHus 2
13 CTepeoMeTpumn
52. | IloBTOpeHue 19
53. 006 akcromax 2
TJIaHUMeTPUU
54. IToBTOpeHue. Pertenue 9
3a7a4

YUYEBHO-METOANYECKOE OBECITEYEHUE OBPA30BATEJ/IBHOI'O
IMPOLIECCA
OBA3ATEJ/IbHBIE YUYEBHBIE MATEPUAJIBI /IS YYEHUKA

Anrebpa. 7 Knacc. YueOHMK /il ydalquxcs 001jeobpa3oBaTe/IbHBIX
yupexxgenut / FO.H.MakapsbiueB, H.I'. Mungtok, K.U. Hemikos, C.b.CyBopoBa -
M.: IIpocBeliieHue;

Anrebpa - 8 kmacc: yueOHUK /11 yuaruxcs o0011eo6pa3oBaTebHbIX
yupexgennt / FO.H.Maxkapsbrues, H.I'. Mungtok, K.M. Hemkos, C.b.CyBopoBa -
M.: IIpocBelieHue;

Anrebpa — 9 kmacc: yuebHUK aisi ydyamquxcs o6irjeo6pa3oBaTebHBIX
yupexaenu / HO.H.MakapsiueB, H.I'. Munatok, K.M. Hemkos, C.b.CyBopoBa -
M.: IIpocBellienue;

['eomeTpus. 7-9 KJ/IaCChI: yueb. i yuaruxcs
ob1ieobpa3oBar.opranu3anuii / JI.C. ArtaHacsH, B.®. Byry3os, C.b. KagomiieB u
Ip.- 6-e usa. - M.: [IpocselieHue;

BeposiTHoCTh U cTaTUCTUKa 7-9 Kiacchl (0a30BbIM ypOBeHb): yued. [st
ob1rieobpa3oBarenbHBIX opranu3aruii / U.P. Beicoukwuii, 1.B. fmenko, nog pef,.
N.B. flimjenko — M.: IIpocseluenue.
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HONPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPChbI
CETU UHTEPHET

YUN.Py

https://uchi.ru/

Poccuiickas 31eKTpoHHas mmikosahttps://resh.edu.ru/

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEUEHUE
OBPA30OBATEJ/IBHOI'O ITPOLNECCA

YYEBHOE OBOPYJOBAHUE

OneKTpoHHbIe Ccpe/icTBa 00yueHus/VIHTepakTUBHBIE T0COOMs/ OHMaNH-KYPCHhI (110
ripeiIMeTHOM 006/1aCTH)

ITeMOHCTpalMOHHBIe YueOHO-Har/IsiIHbIe TTI0CO0uS

CnoBapw, CripaBOUHHKHU, SHIUK/IOTe AU (110 npeAMeTHOM obsiacti) KomruiekT
JIEMOHCTPALIMOHHBIX yueOHbIX TabuI] (110 TTpeiMeTHOM 006/1aCTH)

OBOPYAOBAHMUME U1 ITPOBEJJEHV A JIABOPATOPHbBIX
N IMIPAKTUYECKUX PABOT
Habop reoMeTpHUUECKHX Tesl HAbop ITPOCTPaHCTBEHHBIX TeJTHAO0Op HHCTPYMEHTOB
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