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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma mo yueOHOMy mnpeamery «Marematukay g /-9  KiaccoB
pazpaborana B cootBercTBHH ¢ PI'OC ocHOBHOTO 0011IETO 00pa3oBanus, (eaepaabHoi padoueit
nporpaMmoil mo y4deOHomy mnpeamery «MaremaTtnka» (0a30Bblii ypoBeHb) ((enepanbHas
paboyasi mporpamma y4deOHOTo Kypca «Anrebpa» B 7-9 kmaccax, denepanpHas pabouas
nporpamma ydeOHoro kypca «l'eomerpus» B 7-9 kiaccax, QenepanbHas paboyast mporpamma
yueOHOTro Kypca «BeposTHOCTH M cTaTHCTHKa» B 7-9 Kiaccax), NMPUMEPHOH MPOTPaMMEI
OCHOBHOTO 00111ero 00pa3oBaHus, HA OCHOBE aBTOPCKUX pa0OUYMX MPOTPaMM:

«Anrebpa. COopHHK paboumx mporpamm. 7-9 Kiaccel: ydeOHOe TmocoOue Juis

obmieoOpazoBarenpHbIx opranusanuii / [coct. T.A. Bypmwmcrpomal]. — 3-¢ wu3m. M.:
[Tpoceemenue, 2016.-96¢.»;

«l'eomerpuss. COopHuk pabouux mnporpamm. 7—9 Kkjaccsl @ ydeO.nmocobue Juid
obrreobpaszoBar. opranusaimmii / [coct. T. A. Bypmucrtposa). — 4-¢ u3g., mepepad. — M. :

[Ipoceemenue, 2018 — 94 c.».

[IperoraBanue MareMaTHKH B 7-9 Kiaccax OCYIIECTBISETCS MO y4eOHO- METOINIECKOMY
KOMILIEKTY:

Anrebpa. 7 xmacc. YueOHUK JUIsl ydaliuxcs oOLIeo0pa30BaTENbHbIX YUPEKICHUN /
1O0.H.MakapsiueB, H.I'. Munmok, K.1. Hemkos, C.b.CyBopoBa - M.: [IpocBenienue;

Anrebpa - 8 xmacc: y4eOHUK il ydamuxcsi oOmieoOpa3oBaTeNbHBIX YYPEKICHUN /
1O0.H.MakapsiueB, H.I'. Munmok, K.1. Hemkos, C.b.CyBopoBa - M.: [IpocBenienue;

Anrebpa — 9 kiacc: y4eOHWK ISl ydammxcsl 0Omeo0pa3oBaTEeNbHBIX YUpPEKICHUH /
1O0.H.MakapsiueB, H.I'. Munmok, K.1. Hemkos, C.b.CyBopoBa - M.: [IpocBenienue;

I'eomerpus. 7-9 kmacchr: yae0. sl ydamuxcst 001meoOpa3oBaT.opraHu3anuii  /
JI.C. AtanacsH, B.®. byry3os, C.b. Kagomies u ap.- 6-e uzn. - M.: [IpocBemienue;

BepostHocte uw  cratuctuka /-9  kjmaccel  (0a30BbI  ypOBEHB):  y4eO. s
obmeoOpazoBaTenbHbIX opranuzanuii / 1.P. Beicoukuit, N.B. SAmenxko, mox pen. U.B. Amenko —
M.: IIpocBemnienue.

Jlannas paboyast mporpaMma paccyuTaHa Ha 576 4acos:

. B 7 wmacce — 5,5 wacoB B Hemenmto (3u. — anrebpa, 24. — reometpus, 0,54. —
BEpPOSATHOCTh M CTAaTHCTHKA B 1 1 2 4eTBepTsX), Bcero 186 4acoB B yueOHBIH TOT;

. B 8 kmacce — 6 wacoB B Hememo (3u. — anrebpa, 24. — reomerpus, l4. —
BEpPOSTHOCTh M CTAaTHCTHKA), Bcero 204 yaca B yueOHBIN TOI;

. B 9 kmacce — 5,5 yacoB B Hememo (3u. — anrebpa, 24. — reometpust, 0,54. —

BEPOSTHOCTh M CTAaTHCTHKA B 1 1 2 yeTBepTsiX), 186 yacoB B yueOHBIH ro.
[TmanupoBanue pabodell MporpaMMbl BKIIIOYAET MPOBEICHHE KOHTPOJIBHBIXPAOOT:

. 7 Kjacc: KOHTPOJBHBIX paboT — 15 (mo anrebpe - 10, mo reomerpum — 5, mo
BEPOSITHOCTH U CTATHCTHKE - 2);

o 8 Kjacc: KOHTPOJBHBIX padotr — 15 (mo amrebpe - 10, mo reomerpum — 5, 1O
BEPOSITHOCTH U CTAaTHCTHKH - 1);

. 9 kacc: KOHTPOJIBHBIX paboT — 12 (1mo anredpe — 8 (B TOM YHCIIE 10 BEPOSTHOCTH

U CTaTUCTHKH - 1), 10 reoMeTpun — 5).
Jlns wusyuenus y4eOHOro Kypca «BeposSTHOCTP MW CTaTUCTHKa» B~ TEMATHYECKOE
IUTAHUPOBaHKE 10 «MaTeMaTHKe» BHECCHbBI H3MEHEHHS:

7 knace

«Anredpa»

COKpAIIIEHO KOJINYECTBO YacoB B pazjenax: «BelpaxeHus, TOXKAeCTBa,ypaBHEHUs» - Ha 4
yaca I BBEJICHHs pa3leoB 10 BEPOSATHOCTU U CTATUCTUKE

«CnyyaiiHas u3MeHUYMBOCTH» (4 waca); y4eOHbIi Martepuan 1o Temam «CpenHee
apumeTHyecKoe, pazMax U Moaa», «MeauaHa Kak CTaTHMCTHYECKas XapaKTepPUCTHKay paszerna
«BbIpaxkeHus1, TOXXIECTBA, ypaBHEHUs» OyAeT U3ydeH B paMKax yueOHoro Kypca «BeposTHocTh
U CTaTUCTUKAY;

«I"eomerpusa»



COKpAIIIEHO KOJIMYECTBO YacoB B pasfene: «[loBropenue. Pemenue 3amaa»

Ha 6 JacoB Ui BBEJCHHS Pa3/IeiioB MO BEPOATHOCTH U CTATHCTHKE — «BBEJICHUEB TEOPHIO
rpadoBy» (2 uaca), «CnyyaitHbie cOObITHS. BEpOsATHOCTh U YacTOTa CIIy4aiiHOTO COOBITHS (2
yaca), «O6o011eHue, cuctemarusaius» (2 Jac).

8 ki1ace

«Anrebpay

B pazzene «CTerneHp ¢ IeNIbIM MoKa3aTeaeM. DIEMEHThI CTATUCTUKW» TeMbI YpOKoB «COop
U TpYNIUPOBKA CTaTHUCTUYECKMX JaHHbIX» - 2 4yaca, «HarmsinHoe npencraBieHue

cTaTUCTUYEeCKOM uH(popManum» - 2 yaca OyAeT u3ydeH B yueOHOM Kypce «BeposTHOCTh U
CTaTUCTHKA», IMO3TOMY JIaHHBIE TEMbl 3aMEHEHbl Ha TeMbl «CBOWCTBA CTENEHH C LEJIbIM
noxaszatenem» - 2 4aca, «CTaHJapTHBIN BHJ YHCIIa» - 2 4aca;

9 kaacc

«Anredbpa»

B pa3jelt «JIeMEeHThl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEH» T0OABIEHO 2 Yaca 3a CUeT
COKpallleHUs KoJinyecTBa yacoB pazzena «[loBropenue» Ha 2 yaca.

B CBSI3U C U3yUeHUEM Kypca «BeposSTHOCTh M CTaTUCTHKA» B KAJICHJAPHO- TEMATHYECKOE
IIaHupoBaHue Ui 9 Kiacca paboueld mporpaMMmbl 1o ydeOHOMy mnpeamery «Marematukay
(y4eOHblif Kypc « Anredpa») BHECEHBI U3MEHEHHUS:

- Jo0aBlieHBI TEMBI K ypokaMm pasjena «IJEeMEHTBl KOMOWHATOPUKA W TEOPUH
BEepOSATHOCTEH» (y4eOHBIN Kypc «AnreOpa») w3 pasnenoB ydeOHOTo Kypca «BeposTHOCTh m
CTaTUCTHKA»: «JJIEMEHTBI ~ KOMOWHaTOpukm» 3 vaca, «[‘eomeTpudeckass BEpOSTHOCTHY» - 2
qyaca, «Mcmeitanus bepuymmm» - 3 daca,

«Cnyyaiinas BenmuuuHay - 4 yaca, «O0600menue» - 2 yaca:

VYpoxk Nel33 «Pemenue 3amgad Ha mepeuncieHne komouHamnuii. KomOuHaTopHOe mpaBuiio
yMHOxeHus. [lepecranoBku. @akropuan. CoueTaHusi U YUCIO COUCTAHUNY;

VYpoxk Nel134 «Tpeyronpauk [lackans. [Ipakruueckas pabora «BerauciaeHue BepoOsITHOCTEH
C UCIOJIb30BaHUEM KOMOWHATOPHBIX (PYHKITHII»;

Ypok Nel136 «Pemienue 3a1a4 Ha IPUMEHEHUE YHCTIA COYETAaHUID;

Ypok Nel38 «I'eomerpudeckasi BeposATHOCTh. CiydaliHbIN BBIOOp TOYKM W3 (PUTYyphl Ha
IJIOCKOCTH M3 OTPE3Kay;

Ypoxk Nel39 «CrnydaiiHplii BBIOOp TOYKH U3 (PUTYpHI HA TUIOCKOCTH U3 IyTH OKPYKHOCTHY,

VYpok Nel41 «Pemenue 3amady Ha HaXOXKJICHHE BEPOATHOCTEM B OIbITaX.

UcnwiTanud. Ycenex u Heynada. Cepusi UICIIBITAHUN 10 TIEPBOTO yCIIEXay;
VYpox Neld43 «Ucneitanust bepuymau. BepostHOCTH CcOOBITHH B CEpHHM  HMCHBITAHHUMA
bepuymnu. [Ipaktuueckas pabora «Vcnbitanus bepHymimy;

Ypok Nel44 «Penienue npakTHYECKUX U MPUKIAIHBIX 3a/1a4;

VYpok Nel46 «CnyualiHas BeJIMUMHA U PACTIPEACICHUE BEPOSITHOCTEN»;

Ypoxk Nel48 «Maremarnuueckoe OxKUJaHUE U AUCTIEPCUs CIy4YalHON BEIMUUHBDY;

VYpok Nel49 «Maremartnueckoe OKHUJAHUE M AMCHEPCUs CIy4yallHOM BEJIMYMHBI Kak
TeopeTHYecKoe cpenHero 3HaueHus. [Ipumepsl. Penienne npakTuueckux U NPUKIAAHBIX 33/1a9»;

VYpok Nel51 «Ilonstue o 3akoHe GoJBIIMX yucell. V3MepeHne BepOsSTHOCTENC MOMOIIBIO
4acToT»;

VYpox Nel53 «IToBTopeHue no Teme kypca «BeposTHOCTb M cTaTUCTHKaY 7—9 Kilacchl»;

VYpoxk Nel54 «O60011eHre U KOHTPOJIb IO TeMe «BeposITHOCTD U CTaTUCTUKA»Y.

«I"eomeTrpusa»

VYBeINYeHO KOJUYECTBO 4acoB Mo TeMaM: «Bektops» - 2 yaca, «Metoa koopauHat - 1
yac, «COOTHOIIEHHsI MEXy CTOPOHAMH U yIJIaMHM TpeyrojbHUKa. CKansipHOE NpPOU3BEACHUE
BEKTOPOB» - 2 yaca, «JIBmxeHus» - 1 yac 3a cyeT COKpallleHUs] KOJMYECTBA YacoB IO TeMe
«HauanbHble CBeIEHUsI M3 CTEPEOMETPHM» - 6 4acoB.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA

YUYEBHOI'O IPEIMETA «MATEMATHUKA»

W3yuenne MaTeMaTHKd Ha YPOBHE OCHOBHOTO oOIIero oOpa3oBaHUS HANpaBICHO Ha
JOCTUKEHHE oOyJaromumMucs JMYHOCTHBIX, METaNpeIMETHBIX U T[PEeIMETHBIX
00pa30oBaTeNbHBIX PE3yIbTATOB OCBOCHUS YIEOHOTO MTPEIMETa.

JIMYHOCTHBIE PE3YJIbTATbBI
JIM4HOCTHBIE PE3YNbTATH OCBOEHUS IIPOIPAMMBI [10 MATEMATUKE XapaKTEPU3YIOTCS:

1) nampuomuyeckoe gocnumanue: TMPOsSBICHUEM MHTEPECA K MPOLLIOMY U HACTOSIIEMY
pOCCHIICKOM  MaTeMaTUKH, LIEHHOCTHBIM OTHOLICHHWEM K JOCTHKEHHUSIM  POCCHMCKHUX
MAaTEMAaTUKOB M POCCUMCKON MATEMaTUYECKON IIKOJIbI, K MCIOJb30BAHHUIO 3TUX JOCTUKECHUN B
JIpYTUX HayKax W MPUKIAAHBIX cdepax;

2) epaxcoanckoe u 0yX08HO-HPABCMBEHHOEe 80CNUMAHUE. TOTOBHOCTBIO K BBITIOJTHCHUIO
00s13aHHOCTEN TpaKJaHWHA W peaIM3alldd €ro TMpaB, MPEJACTaBICHUEM O MaTEMaTUYECKUX
OCHOBaxX (YHKIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SBIEHUW, NPOLEIYp TPakIaHCKOTO
obmrecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO ATHYECKUX IMPOOIIeM,
CBSI3AHHBIX C MPAKTUYECKUM TPUMEHEHHUEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaKHOCTHU
MOPAITHHO-ITUYECKUX MPUHIIMIIOB B IEATETLHOCTH YICHOTO;

3) mpyoosoe socnumanue: ycTaHOBKOH HA aKTHBHOE YJaCTHE B PENICHHH MPAKTUYECKHX
3aJ]ad  MaTeMAaTHYECKOW  HANpaBJICHHOCTH, OCO3HAHWEM BAXHOCTH  MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HM Ul YCIIEUTHOW MpodecCuoHaIbHOM NesITeNbHOCTH U
pa3BUTHEM HEOOXOJUMBIX YMEHMH, OCO3HAHHBIM BBHIOOPOM U MOCTPOCHHEM HHAWBUIYaTbHOU
TpaeKTOpI/II/IO6pa3OBaHI/I5I 1 )KXU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHBIX UHTCPECOB I/IO6HICCTBCHHI)IX
MOTPEOHOCTEH;

4) scmemuueckoe socnumanue: CHOCOOHOCTBIO K SMOLMOHANLHOMY M ICTETHYECKOMY
BOCIIPUSTHIO MAaTeMaTHYECKUX OOBEKTOB, 3a/ay, pPELIEHUH, pacCcyKIeHUl, YMEHHIO BHUJIETh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yeunocmu mayumozo nosmamus: opueHTaluedl B JEATEIBHOCTH Ha COBPEMEHHYO
CUCTEeMY HAYYHBIX IPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YeJOBEKa,
IpUpoAbl M OO0IIecTBa, MOHMMAHMEM MaTeMaTHYeCKOW HayKH Kak cdepbl 4YeIoBeuecKOon
NEeSITeIbHOCTH, JTAlloOB €¢ Pa3BUTUS U 3HAYMMOCTH JUISl PAa3BUTHUS LUBUIM3AIUHU, OBJAJCHUEM
S3PIKOM MaTE€MaTHKU W MaTeMaTHYeCKOl KyJIbTypoil Kak CpeICTBOM IIO3HAHUSA MHUDA,
OBJIaJICHUEM MPOCTEUIIIMHI HaBBIKAMUHUCCIIEI0OBATENIbCKON AEITEIbHOCTH;

6) usuueckoe eocnumanue, gopmuposanue Kyiomypol 300p06bS U IMOYUOHAILHOLO
Onazononyyusi: TOTOBHOCTHIO MPHUMEHSITh MaTeMaTHYecKHue 3HaHUsS B MHTEpPEcax CBOEro
3I0pPOBbS, BEICHUS 3A0POBOT0 00pa3a >KWM3HU (3A0POBOE MUTAHHE, COANIAHCUPOBAHHBIN PEXUM
3aHATUM W OTIbIXa, peryispHas (u3nueckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HaBbIKa
peduiekcun, MPU3HAHUEMCBOETO MpaBa Ha OMMOKY M TaKOTO e MpaBa JAPYroro 4eaoBeKa;

7) oxronoeuueckoe 6ocnumanue: OpueHTalMel HA MPUMEHEHHE MATEMATUIECKUX 3HAHUM
JUIsL pelieHust 3a7ad B 00J1aCTH COXPAHHOCTU OKPY>KAIOLIeH cpesibl, INIaHUPOBAHUS ITOCTYIIKOB U
OLIGHKM HX BO3MOXXHBIX IOCIEACTBUI A1 OKpy»XKarolled cpelbl, OCO3HAHUEM TJI00aJbHOIro
XapakTepa 3KOJIOIMUeCKUX MpoOiIeM U IMyTel UX pelIeHus;

8) aoanmayus x usmensIOWUMCA YCIOBUAM  COYUANLHOU U  NPUPOOHOLI  CPEObL:
TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSAX HEONPEIECIICHHOCTH, IOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCJIE YMEHHUE YUUTBCS y OPYTHUX
mrozied, mpruoOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3
OMbITa JAPYTHX; HEOOXOAMMOCTbIO B (OPMUPOBAHMM HOBBIX 3HAHUHW, B TOM 4HCIE
(dbopmMynupoBaTh WAEH, TMOHATHS, THIOTE3bl 00 OOBEKTAaxX M SIBICHHUSIX, B TOM YHUCIIE paHee He
M3BECTHBIX, OCO3HABATh JEPHUINUTHI COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, IIaHUPOBATh
CBOC pa3BUTHE; CIIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CHTYallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYalMI0 KaK BBI3OB, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIe
peleHus 1 aecTBusi, opMyIupoBaTh U OLICHUBATh PUCKHU M MOCIEICTBUS, (OPMUPOBATH OTIBIT.



METAIIPEIMETHBIE PE3YJIbTATDI
B pesynbraTe OCBOCHHMS HpOrpaMMbl 0 MaTeMaTHKEe Ha YPOBHE OCHOBHOIO OOIIEro
obOpasoBanusi y oOydarmerocs Oyayr cQOpMUPOBAHBI METANPEAMETHBIC PE3yIbTATHI,
XapaKTePU3YIOIIUECS  OBJIAJICHUEM  YHHBEPCAJIbHBIMH  IMO3HABATCIbHBIMH  JICHCTBUSAMH,
YHHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JCHCTBUSAMH W YHUBEPCAIbHBIMH PErYJISTHBHBIMU
JIEACTBUSAMM.
Tlo3nasamenvHole yHugepcaibHule yueOHbie Oellcmaus

ba3oBkble Jornueckue nercTBUsL:

° BBISIBIISITh M XapaKTEPU30BATh CYIICCTBCHHBIC IMPU3HAKKM MAaTEMaTHYCCKUX
O0OBEKTOB, TMOHATHH, OTHOIICHUI MEKIY MOHATHIMH, (POPMYITHPOBATH OTIPEICIICHUS TOHSTHH,
YCTaHABIWBATh CYIIECTBCHHBIM MPH3HAK KiIacCU(PHUKAIMKA, OCHOBAHUS MJisi OO0OOIICHUS |
CpaBHEHUS, KpUTEPUHU TTPOBOIUMOTO aHAIHN3a;

. BOCIIPHHHUMATb, dbopMmynupoBaTh W TPEOOPa3OBBIBATH  CYXKJICHHUS:
YTBEPIUTEIILHBIC ¥ OTPUIIATEIIBHBIC, CTMHUYHBIC, YACTHBIC H OOIIHE, YCIOBHBIC;

° BBISIBIISITh MAaTEMaTHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H HUIIPOTHBOPEUUS B
(dakrax, JNaHHBIX, HAOMIONCHUSAX W YTBEPXKICHHSAX, MpelaraTh KPUTCPUHU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

. JeNIaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX |
VMHJYKTUBHBIX YMO3AaKIOYEHUH, YMO3aKIFOUEHNUH 110 aHAJIOTHH;

. pazbupaTh OKa3aTENhCTBA MAaTEMATHUYECKHX YTBEPXKICHUN (TIpPSMBIE U OT
MPOTHBHOTO), TPOBOJUTH CAMOCTOSITEIbBHO HECIOXKHBIE JO0KAa3aTeIhCTBA MAaTEMaTHUYECKHX
(akTOB, BBICTPAWBATh APTYMEHTAIIMIO, TPHBOIUTH MIPUMEPHI M KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIC PACCYK/ICHNUS,

. BBIOMpaTh CMOCOO pemeHus y4eOHOW 3amadu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pElIeHMs, BbIOMpPATh Hamboee MOAXOAAIIUH C  YyYCTOM CaMOCTOSTEIbHO
BBIJICTIEHHBIX KPUTEPHUEB).

ba3zoBble Mcciie10BaTeNbCKUE NEHCTBHUS:

o UCIOJIb30BaTh BONPOCHl KaK HMCCIEI0BATEIbCKUI HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh BOMPOCH,, (PUKCHpYIOIIME NPOTHBOpPEYHE, MPOOJIEeMYy, CaMOCTOSTENBHO
YCTaHaBIIMBATh UCKOMOE U JTaHHOE, (JOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIIMIO,
MHEHUE;

o OPOBOAUTH IO  CaMOCTOSITENILHO  COCTABJIEHHOMY IUIAaHY  HECJIOKHBIM
AKCIEPUMEHT, HEOOJbIIOE HCCIEA0BAHNE MO YCTAaHOBJICHHIO O0COOEHHOCTEW MaTeMaTH4eCKOIo
00BeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COO0;

° CaMOCTOSITENIBHO (OPMYTUPOBATh OOOOIIEHHS W BBIBOJABI MO pe3ylibTaTaM
MPOBEJICHHOTO  HAOMIOACHHUSA, HWCCIEIOBAHMS, OIEHHBATh JIOCTOBEPHOCTh  MOJyYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 000OIICHMIA;

° IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKKe BBIIBUTaTh
MIPEIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHSIX.

PaGora c nuadopmarmei:

° BBISIBJIATh ~ HEJOCTATOYHOCTb U M30BITOYHOCTH HMH(OpMAIMM, JaHHBIX,
HEOOXOAUMBIX JUIS pelleHHs 3aJauu;

. BBIOMPATH, aHaJIM3UpOBaTh, CHCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH
MHGOPMAIIHIO PA3IMYHBIX BUIOB U (JOPM MpE/ICTaBICHHUS;

. BbIOMpaTh  ¢GopMy TpeAcTaBieHUs HHGOpMAIMU U  WILIIOCTPUPOBATH
pelaeMble 3a/1a4M CXeMaMH, AUarpaMMaMy, MHOM rpaduKoi U X KOMOWHAIUSMU;

° OLICHUBATh HAJCKHOCTh MH(OPMAIMH [0 KPUTEPHUSIM, TPEATI0KEHHBIM

YUUTENIEeM WU CPOPMYTHPOBAHHBIM CAMOCTOSTEIBHO.
Kommynuxamuenvie ynugepcanvhvie yuebnvle 0eicmeus.



BOCIPUHUMATh ¥ (HOPMYIHPOBATH CYXAECHUS B COOTBETCTBHM C YCJIOBHSMH M LEISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NHCHhMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHHUA IO XOJy peIIeHUs 3aJa4d, KOMMEHTHUPOBATh MOJYYEHHBIN
pe3yabTarT;

B XOJie OOCY)XIECHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TeMbl, IpoOIeMBbl,
pemaemMoi 3ajadu, BBICKA3bIBAaTh WJICH, HAICJICHHBIC HA IOWCK PELICHHUS, COMOCTABISATH CBOM
CYXIIEHHsI C CYXJCHUSMH JPYrUX YYaCTHHKOB JHMAIOra, OOHApYKHMBaTh Pa3Miue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU (hopMe POpMyTUPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHS,

MIPEJICTABIIATh PE3YJIbTaThl PEIICHUs 3aJadyd, SKCIIEPUMEHTA, HCCIIEIOBaHUs, IPOEKTa,
CaMOCTOSITEIBHO  BBIOMpaTh (GopMar BBICTYIUICHHS C YYeTOM 33/a4 IPEe3CHTAUuN WU
0COOEHHOCTEH ayTUTOPHH;

MOHWMATh W HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAJIBHOW pabOTHI mpH
pemeHnn y4eOHBIX MaTeMaTWYeCKHX 3a/la4; MPUHAMATh [EeJIb COBMECTHOW JIEsSTENLHOCTH,
IJIAaHUPOBATh OPraHM3ALMI0 COBMECTHOM pabOThl, paclpeaesaTh BUJbl paboT, 10OroBapuBaThCs,
00CYX/IaTh MPOLIECC U PE3YIbTaTPabOTHI, 00001IaTh MHEHHST HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IpyHIHoBbIX (popmax paboThl (00CykaeHHs, OOMEH MHEHHUSIMHU, MO3TOBbIE
IITYpMBl W APYTHE), BBHIOJHATH CBOIO YacTh PadOTHI M KOOPAMHUPOBATH CBOU ACUCTBUS C
IPYrUMH 4JIEHAMH KOMaHbBI, OIICHWBAaTh KAdeCTBO CBOETO BKJIaJa B OOMMH MPOIYKT IIO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIC YHHBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopeanuzayus:

CaMOCTOSITENIBHO COCTABIIATH IJIaH, ITOPUTM pelIeHUs 3a7auu (MM eroyacTh), BEIOUpaTh
Croco0 pelleHHs C Y4E€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOU MH(OpMAITUH.

Camokoumpons:

BJIAJIETh CTMOCO0AMHU CaMOTPOBEPKHU, CAMOKOHTPOJSI TpOIlecca W PE3yJbTara pelieHUs
MaTeMaTUYeCKOH 3a1auHu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUM 33]a4l, BHOCHTH
KOPPEKTHUBBI B JICATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH MOCTABICHHOW LEIH U YCIOBHSIM,
OOBSACHATH MPUYMHBI JOCTHKEHUS WM HEAOCTHMIKEHHUS 11e]I, HAaXOJUTh OIKOKY, 1aBaTh OLEHKY
MIPUOOPETCHHOMY OTIBITY.

INNPEJMETHBIE PE3YJIbTATDBI
IIpeameTHBIE€ pe3yabTaThl OCBOCHUS IIPOrPAMMBI 10 MATEMATUKE IIPEACTABIICHBI 110 IOJaM
oOy4yeHHs B paMKaX OTJENbHBIX Y4EOHBIX KYpCOB:

«Anre6pa», «I COMCTpPU», ((BePOHTHOCTL U CTaTUCTHUKA».

AJITEBPA
[IpenmeTHble pe3ynbTaThl OCBOEHHSI MPOrpaMMbl Y4eOHOrO Kypca K KOHIy oOy4yeHus B 7
KJjacce:

Yuciia ¥ BBIYKUCICHUS

BbINONHATE, codeTas yCTHBIE M MUCHMEHHBIC MPHUEMBI, apu(PMETHUECKUE ICHCTBUS C
palroHaTLHBIMHU YHCIIAMHU.

HaxomuTh 3HAYeHUS YHCIOBBIX BBIPAKEHUH, MPUMEHSATh pPa3HOOOpa3HbIe CHOCOOBI U
NPUEMbl BBIUMCIICHUS 3HAUCHHWH JPOOHBIX BBIPAXKCHHM, COACPKANIMX OOBIKHOBEHHBIC |
JeCSITUYHBIE TPOOH.

[lepexoauTth OT OAHOUM (OPMBI 3aMKMCU YUCET K APYroi (peoOpa3oBBIBATh JECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OCCKOHECYHYIO
JECITUYHYIO IpO0OB).

CpaBHMBATH M YIIOPSIOUMBATh palliOHaTIbHBIC uncia. OKpyTsaTh Yucia.




BBINOIHATE NPUKUAKY U OLICHKY PE3YJIbTATa BBIYMCICHUM, OLICHKY 3HAYEHUW YMCIIOBBIX
BBIPAKCHUI. BBINIOJIHATH NEHCTBYS CO CTEIEHIMH C HATYPAJIbHBIMU IT0KA3aTEIISAMU.

[IpuMeHATh IPU3HAKK IETUMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYpaJIbHbIX YUCEI

Pemate npakTUKO-OPMEHTHPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOILUECHUEM BEJIUYMH,
MIPONOPLUUOHAIBHOCTBIO BEIMYHH, IIPOLICHTAMU, HHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHU 3a4a4
C Y4€TOM OTpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAEMbIX OOBEKTOB.

Anrebpanyeckue BbIPaXKECHUS

Hcnonb3oBarh anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B IIPOLIECCE
OCBOEHHUS y4EOHOI0 Marepuarna.

Haxonuts 3HaueHNs OyKBEHHBIX BBIPAXKEHUM NP 33JaHHBIX 3HAUEHUSAX [1E€PEMEHHDIX.

BoinonHATe npeoOpa3oBaHUsl LEJIOTO BBHIPAKEHUSI B MHOTOWIEH MPUBEACHUEM IOJA0O0HBIX
CJIaraeMblIX, paCKpbITUEM CKOOOK.

BbINONHATE yMHOXEHHE OJHOWIEHa HAa MHOTOWIEH M MHOroudjeHa Ha MHOTOYIIEH,
MPUMEHTH POPMYIIbI KBaJlpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcymiecTBiATh pa3ioKeHWE MHOTOYJICHOB HAa MHOXKMTEIM C TIOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOILEro MHOXUTEIS, TPYINIIUPOBKU CJIara€éMbIX, IPUMEHEHUsI POPMYJ COKPAIIEHHOTO
YMHOKEHUS.

[IpumensTs mnpeoOpa3oBaHHs MHOTOYJIEHOB Ui pELIEHUS Pa3MYHbIX 3aJad U3
MaTeMaTHKH, CMEKHBIX MPEMETOB, U3 PEaIbHOM MPAKTHKHU.

Hcnonb3oBaTh cBOWCTBA cTENEHEH ¢ HaTypalbHBIMU MOKa3aTeasiMU Ui MpeoOpa3oBaHUs
BBIPAKEHUII.

YpaBHEHUs 1 HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHHUS C OJHOM MEPEMEHHOM, MPHUMEHSAS IMpaBwia MEpexoja OT
HCXOJIHOTO YpaBHEHMS K paBHOCUIbHOMY eMy. [IpoBepsTh, SABISETCS JM YUCIO KOpPHEM
YPaBHEHUS.

[IpumensTh rpadguueckre MeToAbl IPU PEUICHUH JTUHEHHBIX YPaBHEHUNH HHUX CHCTEM.

[ToxpOupats mpuMepsl Map 4ucen, SBISIOMINXCS PEIICHUEM JTUHEHHOTO ypaBHEHUS C IByMS
[IEPEMEHHBIMU.

Crpoutrh B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOrO YpaBHEHHUS C JABYMSA
MIEPEMEHHBIMHU, MOJIb3YACh IPaQUKOM, IPUBOJAUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemrate cucrembl [ByX JIMHEMHBIX YPABHEHUW C JABYMs IE€PEMEHHBIMH, BTOM YHCIIE
rpaduvecKy.

CocraBiATh U peniaTh JUHEHHOE YpPAaBHEHHE WM CHUCTEMY JIMHEHHBIX YpPaBHEHHM IO
YCIIOBUIO 33Jla4l, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadd IOJIyYECHHBIN
pe3ynbTar.

DOyHKIIMU
N300paxkaTh HA KOOPAMHATHOW TMPSMOM  TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM

KOOpJIMHATaM, JIy4d, OTpE3KH, HMHTEPBaJIbl, 3allUCHIBATh YHWCIOBBIE TNPOMEKYTKH Ha
anreOpanyeckoM S3bIKE.

OtMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAWHATaM, CTPOHTHh
rpaduky TuHeHHbIX QyHKUuH. CTpouTh rpaguk QyHKIMH Y = |X|.

OnuceiBaTh € NOMOIIBIO (YHKIUH HM3BECTHBIE 3aBUCHUMOCTH MEX]Y BeIWYMHAMU:
CKOpPOCTb, BpEMs, pacCTOsHUE, 1Ll€Ha, KOJMYECTBO, CTOMMOCTb, MPOU3BOJIUTENHHOCTh, BpEMs,
00BEM pabOTHI.

HaxonuTh 3HaueHne QyHKIMK MO 3HAYEHUIO €€ apryMeHTa.

IlonumaTh rpaduyecknii cnoco® mpeAcTaBiIeHUs U aHanM3a MHGOpPMALMM, WU3BIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEANbHBIX MPOLIECCOB M 3aBUCUMOCTEHA.

[IpenmeTHbie pe3ynbTaThl OCBOEHHS NMPOrpaMMbl Y4eOHOTO Kypca K KOHIy oOy4yeHus B 8
KJ1acce:

Yucna 1 BBIYUCICHUS

Hcnonp30BaTh HayvajabHBIE NPEICTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHUCET JUIS




CpPaBHCHHSI, OKPYTJICHHS ¥ BBIYMCICHUH, W300pakaTh [EHCTBUTENBHBIC YMCIA TOYKAMH Ha
KOOPAMHATHOMU IIPSMOIA.

[IpumeHsaTh TOHATHE apU(PMETUYSCKOTO KBAIPAaTHOTO KOPHS, HAXOJWUTh KBAJPATHHIC
KOPHH, HCIIOIB3Ys MPU HEOOXOAUMOCTH KaJIbKYISATOP, BBHITIOTHATHIIPEOOPAa30BAHUS BBIPAKCHHIA,
CoZIepaKaIIUX KBapPATHbIE KOPHU, UCII0JIb3Ysl CBOMCTBA KOPHEH.

Hcnonwp3oBarh 3amucu OOJBIIMX W MaJbIX YHCENT C TOMOIIBIO JECATHYHBIX ApOOeH u
crerneneit uncna 10.

AnreOpanyeckue BuIPDAKECHUS

[IpuMeHsATh NOHSATHE CTENEHH C LEJIbIM I10Ka3aTeleM, BBINOIHATH MpPeoOpa3oBaHUs
BBIPAXKEHUH, COJEPIKAINX CTEIIEHU C LIEJIBIM TIOKA3aTEeIIEM.

BbINONHATE TOXKIECTBEHHbIE NPeoOpa30BaHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI JEMCTBUI HaJ MHOTOWIEHAMU U alNre0panyecKuMu ApoOsSIMHU.

PacknaapiBaTh KBaJlpaTHBIN TPEXUIEH HA MHOKUTEIH.
[IpumensaTs npeoOpazoBaHUs BBIPAXKEHUW I pEIICHHsS pPa3JIMYHBIX  3a1ad U3
MAaTE€MAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOU TPAKTHUKH.

YpaBHEHHUS ¥ HEPABEHCTBA

Pematp nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U pallMOHAIbHBIE YPaBHEHUS, CBOJSIIMECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOoaMTHE MpPOCTENIINE UCCIIEIOBAHNS YPABHEHNUN U CHCTEM YPAaBHEHUM, B TOM YHCIE C
MpUMEHEHHEeM TrpaduuecKuX IMpeAcTaBiIeHU (yCTaHaBIMBaTh, HMMEET JIM YpaBHEHHE WU
CUCTEeMa YpaBHEHUI pellIeHus], €CJIU UMEET, TO CKOJIbKO, U Mpoyee).

[lepexonuTe OT cioBecHON (OPMYTHUPOBKM 3aJadd K €€ anredpandeckoll MoJenu ¢
MIOMOIIBIO COCTABIICHUS YPABHEHUST  WJIN CUCTEMBI YPABHCHMH, HWHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJYYCHHBIN pe3ynbTar. [[puMeHsaTh CBOMCTBA YHCIIOBBIX
HEPABCHCTB Ul CPABHECHHMS, OLEHKH, PELIaTh JMHEWHBIC HEPABEHCTBA C OJHOM MEPEMEHHOMN H
UX CHUCTEMBI, JaBaTbIrpa)uuecKyro HWIUTFOCTPALIMIO MHOKECTBA PEILICHU HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIINH

ITonuMaTh 1 UCHOJIB30BATh GYHKIIMOHAIBHBIE IOHATHUS U SI3bIK (TEPMHUHBI, CUMBOJIMYECKHE
0003HaueHMs), ONPEAEIATh 3HaUeHHE (PYHKIMH 0 3HAYCHUIO apI'yMEHTa, ONpeeNaTh CBOICTBA
¢bynkuuu no e¢ rpaguky. CtpouTh rpaduku JIEeMEHTApHbIX (DYHKIMH, ONMUCHIBATH CBOMCTBa
YUCIOBOU (DyHKIMH 1O e¢ TpaduKy.

[IpenmeTtHble pe3ynbTaThl OCBOEHMSI POrpaMMbl y4eOHOro Kypca K KOHIy oOydyeHus B 9
KJ1acce:

Yucna ¥ BBIYMCIECHUSA

CpaBHUBaTh U YNOPAAOYMBATH PALMOHAIBHBIE M HMppAalMOHAIbHBIE 4YKCiIA. BBIIONHATH
apupMeTHyecKre JeUCTBUS C pallMOHATIBHBIMHM YHCIaMH,

coueTasi YCTHBIE U MHUCHMEHHBIE IIPUEMBI, BBINOJIHATh BBIYUCICHUS C UPPALMOHAIBHBIMU
YK CIIAMHU.

Haxonuts 3Ha4eHUs CTENEHEN ¢ LEeNIbIMU NIOKA3aTeIIMA M KOPHEH, BBIYUCIATH 3HAYEHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyryiATh NEHCTBUTENBHBIE YHUCIA, BBINOJHATh NPUKHUIKY pPE3YyIbTaTa BBIYMCICHUM,
OLICHKY YHCJIOBBIX BBIPQKECHH.

YpaBHEHMSI U HEPABEHCTBA

Pemate nuHelHble M KBaJpaTHbIE YpPaBHEHUs, YpPaBHEHHUs, CBOJSLIMECS K HHUM,
npocTeiiire JpoOHO-palliOHaIbHbIE YPaBHEHHUS.

Pemate cucteMbl JABYX JHMHEWHBIX YpPaBHEHUH C JBYMS MEPEMEHHBIMH M CHCTEMBI
JBYX YpaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SBJISIETCS JTUHEUHBIM.

Pemate TeKkCTOBblE 3agaud aureOpandeckuM CHocoOOM C TOMOIIBIO COCTaBIICHHUS
YpaBHEHHUS WM CHCTEMBI JIBYX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoauTh MpoCTENIINE HCCAEA0BAHUS YPABHEHUN M CHCTEM ypaBHEHUI, B TOM YHUCIIE C




IpUMEHEHHEM TIpaUUecKuX TMpPeICTaBICHUI (ycTaHABIMBaTh, MMEET JIM YypPaBHEHUE WU
CUCTEMAa YPaBHEHUM PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

PemaTts nuHEWHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)xkaTb pELICHUE
HEPABEHCTB Ha YMCIJIOBOM MPSIMOM, 3allMChIBaTh PEIIEHUE C IIOMOILbIO CUMBOJIOB.

Pemath cuctembl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE KBAJPAaTHOE
HEPaBEHCTBO, M300paXkaTh PEIIEHUE CHUCTEMbl HEPABEHCTB HA YMCIOBOM IpPSIMOM, 3alMCHIBAThH
pelIeHHe ¢ IOMOLIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA P PELIEHUH Pa3IMUHbIX 3a1a4.

DOyHKINU

Pacnio3naBare QyHKIMM M3ydeHHBIX BHIOB. [l0Ka3pIBaTh CXEeMAaTHYECKUPACIIONOKECHUE
Ha KOOPJAMHATHOM IJIOCKOCTH IpauKoB (GYHKIMI B 3aBUCUMOCTH OT3HAYCHUH
K03((UIIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKIUH.

Crpouth u H300paXkaTh cXemMaTHYeCcKu I'pauKHU KBaJApPaTHUUHBIX (YHKIUI,0NHUCHIBATh
CBOMCTBa KBaJpaTUUHbIX (PYHKIUI MO UX rpaukam.

Pacnio3znaBath kBagpaTHuHYyO QyHKLHIO IO opMysie, IPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHOU KU3HU, QU3UKU, TEOMETPUU.

UYucnioBble NOCAEA0BATENbHOCTH U IPOTPECCUU

PacnioznaBath apu@MeTHUECKyI0 M T€OMETPUUYECKYIO MPOTPECCHH IPH Pa3HBIX crocolax
3a/laHusl.

BbINONHATE BBIYUCIEHUS C HCHOJB30BaHUEM (QOpPMYNT N-ro 4ieHa apu(MeTHYecKor u
F€OMETPUYECKON MPOTrPECCUi, CYMMBI ITEPBBIX N YJIEHOB.

N300paxkaTh 4iaeHbl NOCIEA0BATEILHOCTH TOYKAMU Ha KOOPANHATHOUIIIIOCKOCTH.

Pemats 3a7aun, CBS3aHHBIE C YUCIOBBIMH MOCIEI0BATEILHOCTSMH, B TOM YHCIIE 33J]a4l U3
peanbHOM XU3HU (C UCTIOIB30BAHUEM KAIBKYJIATOPA, ITU(DPOBBIX TEXHOJIOTHH).

TFEOMETPUSA

[IpeameTHBIE pe3ynbTaThl OCBOCHHSI IPOTPaMMbl y4eOHOTO Kypca K KOHITy oOydeHust B 7
KJacce:

Pacnio3HaBaTth W3y4eHHBIE TEOMETPHYECKHE (UTYpBI, ONpEAENsITh WX B3aHUMHOE
pacroyioKeHue, M300pakaTh TeOMETpUYecKrue (UTYpPBI, BBIMOIHATH YEPTEKH MO YCIOBHIO
3agaun. M3Mepsarh JTUHEHHbIC W YIIIOBbIC BEJIMYMHBI. Pemiath 3aj7auu Ha BBIYUCICHHE JUTHH
OTPE3KOB U BEJIIMYHH YTIIOB.

Jlenatb TpyOyIO OIICHKY JMHEWHBIX W YIJIOBBIX BEIMYUH MPEIMETOB B PEAbHOW KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pa3nmuyars pasMepbl 3TUX 00BEKTOB TI0 TOPSIIKY BETHYUHBI.

CTpOI/ITB YEPTECKU K TCOMECTPUICCKHUM 3alavdaM.

[lonp30BaTbcsi TNpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJb30BaTh MPU3HAKU M
CBOICTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB MIPH PEIICHUH 3a]ay.

[IpoBOAUTH JIOTHUECKHE PACCYKICHUS C UCIIOJIBb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[lonp30BaTbCcsi NpU3HAKAMU PaBEHCTBA MPAMOYTOJbHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJIMaHbl, NPOBEICHHONW K THUIOTEHY3€ MPAMOYTrOJIbHOIO TPEYrOJbHUKA, B PELICHUU
reoMeTpUUYECKHUX 3a/1a4.

Onpenenars mapauieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT C HUMU
cekymas. Onpeaensars NapajyIeIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYEK
OJIHOM IIPSAAMOM 10 TOYEK APYroM NPSMOH.

Pemats 3a1aun Ha kieT4aroit Oymare.

[IpoBoauTH BBIYHCIEHUS U HAXOAWUTh YHCIOBbIE W OyKBEHHBIE 3HAYEHHUS YIIIOB B
FeOMETPUUYECKUX  3aJa4aX C  MCIOJb30BAHMEM CYMMBbl  YIVIOB  TPEYIOJIBHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpPH TMEPECEUYCHUU IBYX MapauIeTbHBIX
MpsAMBIX CEKyIlel. Pemars npakTuiyeckre 3a1aui Ha HaX0KJICHUE YIJI0B.

Brnagets moHsTHEM reOMETPUYECKOTO MEeCTa TOYEK. YMETh ONPEeNaTh OUCCEKTPHUCY yriia
U CEpEIMHHBIN NEPIEHAMKYISAP K OTPE3KY KaK F€OMETPUUECKUEMECTA TOYEK.

DopMyIUpOBaTh OMNPEAECIEHNUsS OKPYKHOCTH M Kpyra, XOpIbl U JAHaMeTpa OKPYKHOCTH,



MOJIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3T CBOKMCTBA IIPU PELLICHUH 33/1a4.

Bnagers moHATHEM ONMCAHHON OKOJIO TPEYroJIbHUKAa OKPYXHOCTH, YMETh HaxOJUTh €€
LIEHTP.

[Tonp30oBaThesa akTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCs B
OJIHOM TOYKE, U O TOM, UYTO CEPEIMHHBIE MEPIEHIUKYIAPbl K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biagete noHsATHEM ~KacaTelbHOW K  OKPY)KHOCTH, IIOJIB30BaTbCs TEOPEMOM O
MIEPIEHIUKYJIIPHOCTU KacaTelbHOU U pajuyca, IPOBEACHHOIO K TOUKE KacaHHsI.

[lonb3oBaTbcst MPOCTEHIIMMU TEOMETPUYECKMMHM  HEpPaBEHCTBAMM, IIOHMMAaThb HUX
MpaKTU4YEeCKU cMbIca. IIpoBOAWTH OCHOBHBIE TE€OMETPUYECKUE IIOCTPOECHUS C IOMOLIBIO
LHUPKYJIA U JIMHEHKH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS MPOrpaMMBbl Y4eOHOTO Kypca K KOHIy OOy4eHus B 8
KJ1acce:

PacriozHaBaTh OCHOBHBIE BHUIbl UYETHIPEXYTOJBHUKOB, HX 3JIEMEHTHI, MOJB30BaThCS HX
CBOMCTBaMHM NPU PEIICHUH T€OMETPUUYECKUX 3a]1ay.

[IpumeHsaTh CBOMCTBA TOYKM NE€pECEUEHMs] MeIuaH TpEeyrojibHUKa (LIEHTpa Macc) B
pelnieHnn 3a1ay.

Bnanerp nonsiTueM cpenHeil TMHUHM TPEYroJbHUKA M Tpamnely, IPUMEHATbUX CBOHCTBA
MIPH pEICHUH T€OMETPUUYECKUX 3a/1ad.

[Tonwp3oBatbcs TeopeMoit aneca n TeOpeMON 0 MPOMOPLHHUOHATIBHBIXOTPE3KAX, TPUMEHSATh
WX JUISl peHIeHHs] TPaKTUYECKUX 3ajad.

[IpuMeHsTh NpU3HAKY MOA00HS TPEYroJbHUKOB B PEILIEHNH F€OMETPHUYECKUX 3aa4.

[Tonp3oBatbest Teopemoit Iludaropa Juisi pemieHHS TEOMETPUYECKHX W TPAKTHUECKUX
3amad. CTpOUTh MAaTeMaTHYECKYyI0 MOJIElb B MPAKTHUECKUX 3aJadyax, CaMOCTOSTENIbHO JeNaTh
YepTeX U HaXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagerp moHsTHsIMM CHHyca, KOCHHYCa W TaHI€HCa OCTpPOrO Yriia MPSMOYTOJBHOTO
TpeyrojpHuKa. [101630BaThCS ITUMU MOHSITUSIMU IS PEILICHUS MPAKTUYECKUX 3a/ad.

Beruucnsate (pa3MuHBIME - CIOCOOAMHM)  IJIOMIAAL  TPEYrOJbHHUKA W TUIOMIATH
MHOTOYTOJIbHBIX (PUTYp (TTOIB3YSCH, T/I€ HEOOXOIUMO, KATBKYISATOPOM).

[IpuMmeHsTh MOJNyuYeHHBIE YMEHHUS B NPAKTHUECKUX 3aJadax. Braaers NOHATHAMU
BIIMCAHHOTO Y LIEHTPAJILHOTO YTJia, UCIOJIb30BaTh TEOPEMbI O BIIMCAHHBIX YIIIaX, Yriax MEexay
XOpAaMu (CEKyIIMMHU) U yrje MEXJy KacaTelIbHOM M XOPJOH MpH pelIeHUU TeoOMETPUYECKUX
3azad.

Bnagers moHsTHEM OMUCAHHOTO YETHIPEXYTOJIbHHMKA, MPUMEHSTHh CBOWCTBA OMHMCAHHOTO
YeThIPEXYroJIbHUKA [P PEIICHUHU 33]1au.

[IpuMeHSTh MOTydYeHHBbIE 3HAHMS HA MPAKTUKE — CTPOUTh MaTeMaTHUYEeCKUE MOJACTH s
3a/1a4 peajabHOU KU3HHU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYUCICHHS C MPUMEHEHHEM T0100Us
Y TPUTOHOMETPUH (TOJIB3YSCh, T1€ HEOOX0AUMO, KAIbKYIISITOPOM).

[IpenMeTHbIie pe3ynbTaThl OCBOSHHS MPOTrpaMMbl y4eOHOTO Kypca K KOHIy 00ydeHus B 9
KJiacce:

3HaTh TPUTOHOMETPHYECKHE (YHKIMU OCTPHIX YIJIOB, HAXOIUTh C HUX IOMOIIBIO
pa3NUYHBIE  AJEMEHThl  MPSMOYTOJBHOTO  TPEYrOJNbHUKA  («pelIeHHuE  MPSIMOYTOJbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBI0 KaNbKyASTOpPA) JUIMHBI U YIJIBI 7S HETAOMUYHBIX
3HAYECHUU.

[Tonb3oBatbest hopMynaMu MPUBEICHHS U OCHOBHBIM TPUTOHOMETPHYECKHUM TOXKIECTBOM
JUIS HAXOXKICHHSI COOTHOIICHUN MEX 1y TPUTOHOMETPUUYECKUMH BEITUYUHAMH.

Hcnonb3oBaTh TeOpeMbl CHHYCOB UM KOCHHYCOB JUTSI HaXOXKICHHS Pa3IUYHBIX DJIEMEHTOB
TPEeYroJbHUKA («pEelIeHHue TPEyroJbHUKOBY»), MPUMEHITh MX MPU PEIICHUH T€OMETPHUYECKHUX
3a/ad.

Brnagers moHsTusMu mpeoOpazoBaHus MOJ00MS, COOTBETCTBEHHBIX DJIEMEHTOB MOJA0OHBIX
¢buryp. [lonb3oBarbes cBOMCTBaMH MOA00US TPOU3BOIBHBIX QUTYDP, YMETh BBIYUCIATH JAIUHBI U
HaXOJHUTh YTkl y OA0OHBIX Guryp. [IpuMensTh cBoiicTBa mMoa00Us B MPAKTUYECKUX 3a/Jadax.



YMeTb TpUBOAUTH HOpUMEpPHl TOJOOHBIX (uryp B okpyxkawomem wmupe. IlompzoBarbes
TEOpeMaMH O IIPOU3BEICHUU OTPE3KOB XOPJ, O NPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaIparTe
KacaTeJbHOU.

[lonp30BaThcs BEKTOpaMH, IMOHMMATh HMX TEOMETPUYECKHA W (U3NYECKUH CMBICT,
INPUMEHATh UX B PEUICHHHM TEOMETPUYECKHX U (Pu3mueckux 3azad. [IpuMeHsSTh cKaaspHOe
IIPOU3BEICHUE BEKTOPOB Ul HAXOKICHHUS JUIUH U YTJIOB.

[lIonp30BaTbCcsi METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B PEIICHHUU
F€OMETPUYECKHUX U IPAKTUYECKUX 3a/1a4.

Bnagers moHATUSAMU NPAaBHWIIBHOTO MHOTOYTOJIbHMKA, JJIMHBI OKPYXKHOCTH, JUIMHBI AYTH
OKPYXKHOCTM M PaJUaHHOM MeEpbl YIJIa, YMETh BBIYHCIATH IUIOLIAAb Kpyra M €ro 4acTew.
[IpuMeHSTH MOTy4YEeHHbIE YMEHMS B IPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (MM LEHTphI) CUMMETpUU (PUTYp, TPUMEHSTh IBUKEHHS IUIOCKOCTH B
MPOCTENIINX CITydasix.

[IpuMeHATh MOJyYEHHBIE 3HAHUSA HA NMPAKTHUKE — CTPOUTHh MATEMATHYECKHE MOJEIH IS
3a/1a4 peajbHOM KU3HU U MIPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C MPUMEHEHHEM 01001
U TPUTOHOMETPUUYECKUX (PYHKIUHN (IIOJIB3YSCh, I1€ HEOOX0UMO, KaIbKYISITOPOM).

BEPOSTHOCTDb U CTATUCTUKA

[IpenMeTHbie pe3yapTaThl OCBOSHHSI IPOTpaMMbl y4eOHOTO Kypca K KOHI[y 00ydeHus B 7
KJjiacce:

Uurare uHpOpMalMIO, MPEICTaBICHHYI0 B TaOMuIax, Ha JAdarpaMMmax, IpeACTaBIsATh
JTaHHBIE B BHJIE TAOJUIl, CTPOUTH JUArpamMMbl (CTOJIOMKOBBIE (CTOJOUYATHIE) M KPYTOBBIE) TIO
MacCHBaM 3HAYEHUH.

OnuceiBaTh M HMHTEPIPETUPOBATh pealbHbIE YHCIOBBIE JlaHHBIE, MPEACTABICHHBIE B
TabnuIax, Ha JuarpaMMax, rpadukax.

Hcnonb3oBath Ui ONMCaHUS JAHHBIX CTATUCTHUYECKUE XapaKTEPUCTUKHU: CpeIHee
apudmernyeckoe, MeiMaHa, HAaMOOJbIIIee U HAaUMEHbIIIEe 3HAUCHUs, pa3Max.

Nmetp mpencraBieHue O ClIy4alHOW HW3MEHUMBOCTH Ha MpUMepax IIeH, (U3HUYECKHX
BEJIMYMH, aHTPONOMETPUYECKHX JaHHBIX, HMMETh NPEICTaBICHHE O CTAaTUCTHYECKOU
YCTOWYHUBOCTH.

[IpenMeTHbie pe3yabTaThl OCBOCHHS MPOrpamMMbl y4eOHOTO Kypca K KOHIy 00ydeHus B 8
KJjiacce:

W3Bnekarb u mnpeoOpa3oBbiBaTh HHGOPMAIUIO, MPEACTABICHHYIO B BHUAEC TaOmuI,
yarpamm, rpauKoB, MPEACTaBIATh JaHHbIE B BUJIE Ta0MIHIl, JUarpamm, rpadukos.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTHUECKUX MOKA3aTeNel: CpeJHUX 3HAYCHU U Mep
pacceuBaHus (pa3Max, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHHUE).

Haxonuth 4acTOThl YHCIOBBIX 3HAYEHWW M YacTOThl COOBITHH, B TOM 4YHUCIE IIO
pe3ynpTaTaM u3MepeHuil u HaOmoaeHud. HaxoauTh BEpOSTHOCTH CIIydalHBIX COOBITUH B
OTbITaX, 3Has BEPOATHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM UYHCIE€ B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Hcnonb3oBathk rpaduyeckre MOJENU: ACPEBO CIYYaHOTO SKCIEPUMEHTa, AHarpaMMbl
Diinepa, 4ucaoBas npsmasi.

OnepupoBaThb MNOHATHUSMHU: MHOYKECTBO, MOJAMHOKECTBO, BBINOJHATh ONEpPAalUd Haj
MHO>KECTBaMU: OObEIMHEHUE, MepecedeHue, JTOMOIHEHHE, NePEeUUCIsITh IEMEHTbl MHOXKECTB,
MIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonb3oBathk rpaduyeckoe MNpeACTaBICHUE MHOXECTB M CBSA3EM MEXAy HUMH IS
OTHCAaHUs TPOIIECCOB U SBJICHUH, B TOM 4YHCIE TPH PEUICHUH 3a7ad W3 JPYrHX Y4eOHBIX
IIPEIMETOB U KYPCOB.

[IpenmeTHbie pe3ynbTaThl OCBOEHHSI MPOrpaMMbl Y4eOHOTo Kypca K KOHIly oOydeHus B 9
KJ1acce:

W3BnekaTb ¥ 1peoOpa3oBbIBaTh HMH(DOpPMAIMIO, MPEACTABIEHHYI0 B  Pa3IMYHbBIX
UCTOYHMKAX B BHUJAE TaOnuI, Auarpamm, rpadukoB, MpeACTaBIATh JaHHbIE B BUJE TaOJMII,
JMarpamm, rpa@ukos.



Pemate 3amaum opraHu3oBaHHBIM TepeOOpOM BAapHAHTOB, a TAKXKE C HCIIOJH30BAaHHEM
KOMOWHATOPHBIX MPABUJI U METOJIOB.

Hcnonp30Barh onucaTeNbHbIE XapaKTEPUCTUKU [UII MAaCCUBOB YMCIOBBIX JAHHBIX, B TOM
YUCJIE CPEAHMUE 3HAYEHUS U MEPBl PACCEUBAHMSL.

HaxonuTh 9acToTHI 3HAaYEHUI U YaCTOTHI COOBITHSA, B TOM YHCJIE TOJIB3YACh Pe3ylibTaTaMU
IIPOBEJICHHBIX U3MEPEHUN U HAOIIOACHUH.

Haxonutb BEpOSITHOCTH CilydallHBIX COOBITUH B M3YyYEHHBIX OIBITAX, B TOM YHUCIE B
OMbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU, B CEPUSIX UCIIBITAHUN JI0 MEPBOTO
ycrexa, B CEpHsIX UCIbITaHUM bepHymuin.

HNmets npencraBieHue 0 Cay4aiHOW BEJIMYMHE U O PACHIPEEICHUH BEPOATHOCTEM.

Nwmetp npezncraBiieHue 0 3aKOHE OOJBLIMX YHMCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTHU B
CllydaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBILIKX YMCEN B IPUPOJIE U OOIIECTBE.

COAEPKAHUE YYEBHOI'O IIPEIMETA «<MATEMATHUKA»

AJITEBPA

APUOMETUKA

PanvionaneHble ymcna. PacnmpeHne MHOKECTBAa HATypalbHBIX YHCET O MHOXECTBA
nenplX. MHOXKeECTBAa LENbIX YUCEN J0 MHOYKECTBA PAllMOHAIBHBIX. PallMOHaIbHOE YHMCIIO Kak
OTHOIIIEHUe M/N, TIe M — 11es10e Yuciio, N — HaTypaibHOoe. CTENeHb C IeJbIM MOKa3aTesIeM.

JencTteurenpHble uncna. KBagparHslil kopeHb n3 uncina. Kopens TpeTbell cTeneHu. 3annch
KOPHEH ¢ IOMOIIbIO CTETIEHHU € IPOOHBIM MOKA3aTEeNIEM.

[lonsitne 06 uppanuoHanbHOM uyucie. MppalmoHaIbHOCTh YHUCIA U HECOM3MEPUMOCTh
CTOPOHBI U IMaroHaau KBajpara. JlecsaTndanpie NpuOINKeHNUs UPPALMOHAIBHBIX YHCE.

MHOK€eCTBO ~ NEHCTBUTENBHBIX  YHCEN; IPEACTaBICHHE  JCUCTBUTEIBHBIX  YHUCEI
0ECKOHEUHBIMHU AECATUUHBIMU Apo0siMU. CpaBHEHUE NEMCTBUTEIIBHBIX YUCEI.

Koopaunatnas npsimas. M3o0paxeHue 4ucesn ToOYKaMyd KOOPAMHATHOM TPSIMOMA.

YHucnoBble TPOMEKYTKH.
HN3mepenus, npudau:KeHusi, omeHKH. Pa3Mepsl OOBEKTOB OKpykaromero mupa (oT
AJIEMEHTApHBIX YacTUI] 10 BceneHHOil), MIHMTENBHOCTH MPOLIECCOB B OKPYXKAIOIIEM MUDE.

Bblnenenne MHOXUTENs — CTENEHU JecSITH B 3amucu uucia. [IpubmkeéHHoe 3HaueHue
BEJIMYUHBI, TOYHOCTb NpUOIMmKeHus. [Ipukuika u oleHKa pe3yabTaToB BbIUYUCICHHUH.
AJI'EBPA

Adredpanyeckue BbIpa:keHMsl. bykBeHHbIE BBIpQ)XKEHUS (BBIPRXKEHUS C I1EPEMEHHBIMU).
YucnoBoe 3HaueHHWe OYKBEHHOro BblpakeHUs. JlomyCTHMble 3HA4Y€HHUs IIEPEMEHHBIX.
IloncTaHoBKa BbIpaXKEHUH BMeCTO NepeMeHHbIX. I[IpeoOpa3oBaHne OyKBEHHBIX BBIPAKEHHUH
Ha OCHOBE  CBOMCTB apupmeTHyeckux JeWcTBUN. PaBeHCTBO OyKBEHHBIX BBIPa)KEHUIL.
ToxnecTso.

CreneHp ¢ HaTypajJbHBIM IOKa3zareseM M e¢ cBoictBa. OJIHOWIEHbl M MHOTOYIEHBI.
Crenenp MHorousneHa. CroxeHHE, BBIYUTAHUE, YMHOXEHME MHOTOWwIeHOB. dopMyibl
COKpAIICHHOTO YMHOXXEHUS: KBaJpaT CyMMbl M KBajaparT pa3HocTH. dopmyna pasHOCTH
kBagpaToB. [IpeoOpazoBaHue 11€70T0 BBIPAXKEHUS B MHOTOWIEH. Pa3nokeHne MHOTOWIEHOB Ha
MHOXUTeNU. MHorouieHsl ¢ ofHoi mnepemeHHoll. Kopenb MHorounena. KsaaparHsbiid
TPEXWIEH; Pa3JI0OKEHNUE KBAJAPATHOTO TPEXWIeHAa HAa MHOMXKHUTEH.

AnreOpanyeckast ApoOb. OCHOBHOE CBOMCTBO anredpamueckoil apobu. Croxxenue,
BbIUMTaHHUE, YMHOXKECHHE, JIeIeHue anredpanueckux apoodeid. CTeneHbC IEeNbIM IoKa3zaTeleM |
ec CBOMCTBA.

ParmonanbHble BEIpaXeHUs 1 UX TpeoOpa3oBanus. Jloka3aTeiabcTBO TOXJIECTB.

KBanpatasie kopHu. CBOICTBa ap(PMETHUECKUX KBAAPATHBIX KOPHEH U UX MPUMEHEHHE K
peoOpPa30BAHUIO YUCIOBBIX BHIPAKEHUH W BBIYUCICHUSM.

YpaBHeHusi. YpaBHeHue c ogHOU nepemeHHoi. KopeHb ypaBHeHus. CBOICTBA YHCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTE ypaBHEHUM.



JluneitHoe ypaBHeHue. KBagpaTtHoe ypaBHeHUWe: (¢dopMyna KOpPHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera. Pemienue ypaBHEHHH, CBOIALIUXCS K JIMHEHHBIM M KBaJpPATHBIM.
[Ipumepsl pemieHusi ypaBHEHUI TpeTheld W 4eTBEpTOM cremeHeld. Pemenwe  apoOHO-
palMOHAIbHBIX YPABHCHUM.

VYpaBHeHHe ¢ JByMsl IepeMeHHbIMU. JIMHEWHOE ypaBHEHHE C JBYMs IIEPEMEHHBIMU,
IIPUMEPBI PELICHUs] YPAaBHEHUN B LIEJBIX YUCIAX.

Cucrema ypaBHEHUH ¢ AByMs NepeMeHHbIMU. PaBHOCHIIBHOCTH cucTteM. CHCTEMBI JIBYX
JIMHEHWHBIX YPAaBHEHUM C JABYMsl IIEPEMEHHBIMHU; pELIEHUE IOJCTAaHOBKOW U CIIOKEHUEM.
[IpuMepsl pemieHust CUCTEM HEJIMHEWHBIX YPABHEHUU C JABYMs IEPEMEHHBIMMU.

Pemienne TEKCTOBBIX 3aay anreOpanvdeckuM CrocoOoM.

JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH. ['paduueckas nHTEpHpeTalys ypaBHEHUS C AByMS
nepeMeHHbIMH. ['paduk TMHENHOro ypaBHEHMsI C ABYMs NEPEMEHHBIMU; YIII0BOH KO3 ULIUEHT
MPSIMOM; YCJIOBUE MapaIeNbHOCTH NMpsAMBIX. ['paduku mpocTelnx HETMHEHHBIX ypaBHEHHI:
napaboa, rurepoosia, OKPY>KHOCTh. ['padudeckas UHTEpPIIpETAIUSl CUCTEM YPaBHEHUM C JIBYMS
MIEpEMEHHbBIMHU.

HepaBencrBa. UncioBble HEpAaBEHCTBA M HMX CBOMCTBA.

HepaBenctBo ¢ onHoii mnepemMeHHOW. PaBHOCWIBHOCTH  HepaBeHCTB. JIuHelHbIE
HEpaBEHCTBA ¢ OJTHOM nepemeHHol. KBanpaTHbie HepaBeHCcTBA. CUCTEMBI HEPABEHCTB C OJHOM
IIEPEMEHHOM.

OYHKINN

OcHoBHbIE OHATHA. 3aBUCUMOCTH MexAy BenuunHamu. [lonsrtue dynkiuu. O6macTh
ompeJieNieHuss MU MHOXKecTBO 3HaueHuM ¢GyHkiuu. CnocoObl 3amanusg ¢GyHkuuu. ['padux
¢byakuuu. CpoiictTBa (yHKIMH, #uX oToOpaxxeHue Ha rpaduke. Ilpumepsr rTpaduxon
3aBUCHMOCTEH, OTpa)KaroLUX peaJbHbIE MPOLECCHI.

Yucaoble  pyHknmuu. DyHKOWM,  ONUCHIBAIOIIME  MPAMYH0O W OOpaTHYIO
MPOTIOPITMOHATBHBIC 3aBUCHMOCTH, UX Tpaduku u cBoiicTBa. JInHelHas GyHKIUA, €€ TpaduK U
cBorictBa. KBagparnunas ¢yakuus, e¢ rpaduk u cBoictBa. CremeHHble (YHKIUH C
HaTypaJbHBIMU MMOKa3aTeIIMU 2 U 3, X rpaduKu ¥ CBOMCTBA.

YucaoBele mociaeaoBaTeJbHOCTH. [IoHSATHE YHCIOBOHM ITOCIEIOBATEIILHOCTH. 3aJaHue
MIOCJIEIOBATEIILHOCTU PEKYPPEHTHOH dopmysoit u Gopmynoil N-rouseHa.

Apudmernueckas U reoMmerpuueckas — mporpeccuu.  DPopMynabl  n-ro  4jieHa
apu(MeTHyecKoil U reOMETPUUECKON Mporpeccuid, CyMMbl NEPBBIX N-X wieHOB. M3o00paxkeHue
YJIeHOB apu(dMeThyeckoi U  TEOMETPUUECKOM  MIPOTpeccHil TOYKaMH KOOPIMHATHOU
IJIOCKOCTH. JINHEWHBIN U SKCIIOHEHUUAIBHBIN pocT. Cl0KHbIE TPOLICHTHI.

BEPOATHOCTDb N CTATUCTHUKA

OnucarenbHasi cratuctuka. llpencraBneHue naHHBIX B BUAE TaOdMI, JUarpaM,
rpa¢ukoB. CiydaiiHas H3MeHYMBOCTh. CTaTHCTHUECKUE XapaKTEpUCTUKU HaOopa TaHHBIX:
cpeaHee apudmernueckoe, MeauaHa, HauOoOJbIIee M HaMMEHbIee 3HAYEHMs, pa3Max.
IIpencraBinenue o BBIOOPOYHOM HCCIIEIOBAHUU.

CayyaiiHbie COOBITHSI M BepPOATHOCTb. lIoHATHME O ciydallHOM ONBITE U CIIy4yailHOM
coObITuH. YacToTa ciaydaifHOro coOBbITHS.

CraTtucTueckuii MOAXOJX K TOHSTHIO BEPOSTHOCTH. BEpOSATHOCTH NPOTHBOIOJIOKHBIX
coObiTuil. HezaBucumble coObITHS. YMHOXKEHHE BeposTHOCTeH. [locToBepHbIE M HEBO3MOKHBIE
coObITus. PaBHOBO3MOXKHOCTB coObITHH. Kitaccuueckoe ompeneneHue BEpOSITHOCTH.

KomOunaropuka. Pemienne koMOMHATOPHBIX 3a7ay NepedOpoM BapHaHTOB.

Komb6unatopHoe npaBuiio ymMHoxeHus. [lepectaHoBKM U (hakTOpHAIL.

JJIOI'MKA N MHOXECTBA

TeopeTnko-MHOKeCTBeHHbIe NMOHATHA. MHOXXECTBO, 3JEMEHT MHOMKECTBA. 3aJlaHUE
MHO>KECTB I[I€PEUMCIICHUEM JJIEMEHTOB, XapaKTEPUCTHUYECKUM CBOMCTBOM. CTaHaapTHbIE
0003HaueHMsI YUCIOBBIX MHOECTB. IlycToe mMHOXecTBO M ero obo3HaueHue. [ToaMHOKECTBO.
OObennHeHNne U epeceyeHe MHOXKECTB, Pa3HOCTEMHOKECTB.



Wmtroctpanisi OTHOLIEHUM MEXIy MHOXECTBAMHU C IOMOUIBIO JAuMarpaMMm Oiinepa —
Benna.

DJieMeHThl JIOTHKHU. lloHATHE O pPaBHOCWIBHOCTH, CIICIOBaHHUH, YIOTPEOICHHE
JIOTUYECKHUX CBSA30K eCu ..., MO ..., 8 MOM U MOJbKO 8 MOM cydae, JOTUYECKUE CBA3KHU U, UJU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUU

Hctopust popMupOBaHUS TOHSATHS YMCIIA: HATypajbHBIE YHCIA, JPOOH, HEJOCTATOYHOCTD
palOHAIbHBIX YUCEI JIJIsl TEOMETPUUECKUX HM3MEPEHUH, uppanuoHaibHble yncia. CTapuHHbIE
cucrteMbl 3anucu uucen. Jpodu B Baswmione, Erunrte, Pume. OTKpeITHE NECATUYHBIX APOOEH.
Crapunsble cucteMbl Mep. [lecsatuunble npobu u Mmerpuueckas cucrema mep. IlosBienue
OTpULaTeNbHbIX uHcen u Hyms. JI. Maruunkuit. JI. Ditnep.

3apoxkaenue anreOpsl B Heapax apudmetruku. An-Xopesmu. Poxnenune OyKBEHHOU
cumBosivku. I1. @depma, @. Buer, P. [lexapt. McTopus Bompoca oHax0xaAeHUN POpMYi KOpHEH
anreOpanvyeckux ypaBHEHHUI, HEpa3pelluMOCTh B paJuKajiaX ypaBHEHUH CTENeHH, OOoJbllen
yeteipex. H. Taptanbs, JIx. Kapmano, H. X. A6ens, 3. [Namya.

N300pereHne MeToa KOOPAUHAT, MO3BOJISIOUIETO0 IEPEBOIUTh T€OMETPUUECKHE OOBEKTHI
Ha s3bIKk anreOpel. P. [lexapt u II. ®@epma. [lpumepsl pa3avuHbIX CHCTEM KOOpJIMHAT Ha
IIJIOCKOCTH.

3anaua Jleonapao Iluzanckoro (PuboHauun) 0 Kpoaukax, yucia OubOOHAUYH.

3amaya 0 MmaxMaTHOM JIOCKE.

Hcrokn Teopum BEpOSATHOCTEH: CTpaxoBoe JAeno, aszapTHele urpel. II. depmau b.
[Tackane. . bepuymu. A. H. Konmmoropos.

IF'EOMETPUSA

Harnsanas reomerpusi. HarnsigHsle npeacTtaBieHus 0 MPOCTPAHCTBEHHBIX PUTYpax: KyoO,
napajuiefienunesa, IMpu3Ma, NOUpamuia, map, cdepa, KoHyc, uLuiauHAp. M3o0paxeHnue
NpOoCTpaHCTBeHHBIX  ¢uryp.  Ilpumepsr  cedenmit.  MuororpanHuku.  [IpaBuibHBIC
MHOTOTpaHHUKU. [IpuMeps! pa3BEPTOK MHOTOIPaHHUKOB, [IUJIMHApPA U KOHYCA.

[Tonsarue o6beMa; enuHAIIBI 00beMa. OOBEM NMPAMOYTOIBLHOTO TapaJlIeenuneaa, Kyoa.

I'eomerpuueckne gurypsl. [Ipsmbie u yrael. Touka, npsiMas, IIOCKOCTb. OTPE30K, Jyd.
VYron. Bunel yrinos. BepTukanbHble 1 cMexHBbIE yriibl.buccekrpuca yria.

[TapannensHble U mepecekaroiuecs: npsimbie. [lepnenaukynspuesie npsMbie. Teopembl 0
MapajuIeIbHOCTH U NEPIEHIUKYASIPHOCTH NpsMbIX. [lepneHauKyaspu HakJIOHHAs K MPSMOM.
CepeIMHHBIN MEPHIEHAUKYISIP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBoiicTBa OHMCCEKTPUCHI yIyla U CEPEIUHHOTO
MEPIeHIUKYIIApa K OTPE3KYy.

Tpeyronbauk. BpeicoTa, MeauaHa, OucceKkTpuca, CpeAHssl JUHUS TPEYroJibHUKA.
PaBHOOeIpeHHbIE U PAaBHOCTOPOHHUE TPEYrOJIbHUKH; CBOMCTBA W IMPU3HAKU PABHOOEIPEHHOTO
TpeyronpHuka. [lpu3Haku  paBeHCTBa  TpeyrojibHUKOB. HepaBeHCTBO  TpeyrosbHHKA.
CooTHOIIEHUS MEXAY CTOPOHAMHU U yTIIaMU TPEYTrOJIbHHUKA.

Cymma yrioB TpeyroyibHuka. BHemnue yriasl TpeyroibHuka. Teopema ®aneca. [Togobue
TpeyronsbHuKoB. llpusnaku mnomobus TpeyronbHukoB. Teopema Iludaropa. Cunyc, kocunyc,
TAHT€HC, KOTAaHI€HC OCTPOrO yrila MpsSIMOYToJIbHOTO TpeyroybHuka u yriaos or 0 mo 180 °;
IIPUBEACHUE K OCTpPOMY YyIily. PelleHune mpsMOYrojbHBIX TpeYrojabHUKOB. (CHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMysbl, CBS3BIBAIOIIME CHHYC, KOCHHYC, TaHI€HC,
KOTAQHI'€HC OJHOIO M TOro e yrya. PelleHne TpeyrojbHUKOB: TEOpPEMa KOCHHYCOB H
TEOpEMa CHUHYCOB. 3aMedaTeIbHble TOYKU TPEYrOJIbHHKA.

UYersipexyronpauk. Ilapamnenorpamm, ero cBoiicTBa M Mpu3Haku. [IpsAMOYroJibHUK,
KBaJpaT, poM0O, MX CBOMCTBa M NpU3HAKHU. Tpamenus,cpeiHss JTUHUS Tpamneruu.

MuoroyronsHuk.  Beinyknsle  mMHOroyronbHukd.  CymMma — yrjioB  BBIIYKJIOTO
MHOTOYroJibHUKa. [IpaBuibHBIE MHOTOYrOJIBHUKH.

OxkpyxHoctb U Kpyr. lyra, xopaa. Cekrop, cerMeHT. lleHTpasibHBIN yroJi, BIUCAHHBIN
yroJj, BeJIMYMHA BIUCAHHOTO yria. B3auMHOE pacrojokeHue NpsMOMl U OKPYXKHOCTH, ABYX



okpyxkHocTer. KacarenmpHas © cekymas K OKPYXHOCTH, HMX CBOWCTBAa. BrucaHHble u
ONMCAHHBIE MHOTOYrOJbHUKU. OKpPYKHOCTb, BIMCaHHasi B TPEYroJbHUK, M OKpPYKHOCTb,
ONMCAHHAs OKOJIO TPEyroJibHUKA. BrucaHHbIE M ONMCAHHBIE OKPYXHOCTH IPaBUJIBHOTO
MHOTOYI'OJIbHUKA.

I'eomerpuueckue mnpeoOpazoBanus. [lonsatue o pasencrBe ¢Quryp. [lonstue o
JBUKEHUM: OCEBasi U IIEHTpalbHas CUMMETPUH, NapajljIeNIbHbII nepeHoc, noBopoT. Ilonstue o
noso0uu ¢GuUryp ¥ TOMOTETHH.

[TocTtpoenust ¢ moMoIpl0 IUPKYAss W JduHeWku. OCHOBHBIE 3a7aud Ha IOCTPOCHHUE:
JIeJIEHUE OTpe3Ka MOI10JIaM; [IOCTPOEHHUE YIJia, PABHOI'O JAHHOMY;IIOCTPOEHUE TPEYroJIbHUKA IO
TPEM CTOpPOHAM; IOCTPOEHHE MNEPIEHIUKYJsApa K MPSIMON; MOCTPOEHHE OMCCEKTPUCHI YIIIa;
JEJICHHE OTPE3Ka Ha N pPAaBHBIX 4ACTEW.

Pemenne 3amau Ha BBIYKMCIEHHUE, JOKA3aTEIbCTBO M IOCTPOEHUE C MCIOJIb30BAaHUEM
CBOMCTB M3y4EHHBIX (QUTYD.

HN3mepenune reomerpuyeckux BeJM4HMH. JlinHa oTpe3ka. PaccrosHue OT TOYKH 10
npsAMOM. PaccTosiHue Mexay napajiesIbHbIMU MPSIMBIMH.

[IepumeTrp MHOTOyrojbHUKA.

JInuHa OKPYXHOCTH, YHCJIO T ; JUIMHA JYI'M OKPYXHOCTH.

I'pagycHass wmepa yriia, COOTBETCTBHE MEXKIY BEIWYMHOW ULEHTPAIBHOTO yria u
JUIMHOW YT OKPYKHOCTH.

[Tonsatue mnomanu tmiockux Quryp. PaBHOcOCTaBieHHbIE W DPaBHOBEIHMKHE (QUTYPHI.
[momane mnpsimoyronpHuka. [lmomaanm  mapannenorpaMma, TPEYroJbHUKA W TpaIeluu.
[nomane MHOroyronsHuka. Ilmomaas kpyra u miomans cektopa. COOTHOIIEHUE MEXKIY
TJIOMIAIIMA  TIOJTOOHBIX  (UTYD.

Pemrenne 3amay Ha BBIUKCIEHHWE M JI0KA3aTEIbCTBO C HCIIOJIb30BAHMEM H3YYEHHBIX
dhopmy.

Koopauuarbl. VYpaBHenue npsmod. KoopauHatsel cepeaunbl  oTpe3ka. Popmyna
pacCTOSTHUSA MEXKy IBYMsI TOUKaMH IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

Bekrtopbl. [Inmuaa (Moaynb) BekTopa. PaBeHCTBO BekTopoB. KosmmHeapHBIE BEKTOPHI.
Koopaunats! BekTopa. YMHOKEHHE BEKTOpA HA 4YHCIIO, CyMMa BEKTOPOB, PA3JI0KEHUE BEKTOPA
10 IByM HEKOJUIMHEApHbIM BeKTOpaM. CKaJsipHOE MPOU3BEACHHE BEKTOPOB.

TeopeTUKO-MHOKeCTBEHHbIC MNMOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJaHue
MHOXECTB MEPEUUCICHUEM D3JIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM. IloaMHOXkeCTBO.
OObenuHeHne U MepeceuyeHue MHOMKECTB.

JueMeHTBl JOruku. OmnpeneneHue. AKCHOMBI U Teopemsbl. JlokazaTenbCTBO.
Jloka3aTenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep u koHTpIIpHUMEp.

[TonsiTHE O PaBHOCUIILHOCTH, CJEIOBAHUM, YHNOTpPEONECHUE JIOTHYECKHX CBS30K eciu ...,
mo ..., 8 MOM U MOAbKO 8 MOM Clyyae, JIOTUUECKUE CBSI3KU U, UU.

I'eomerpusi B ncropuueckom pasputuu. OT 3emuemepus k reo metpun. [Tudarop u ero
mkona. Panec. Apxumen. IlocTpoeHune nNpaBUIBHBIX MHOTOYTOJBHUKOB. Tpucekuus yria.
KBanparypa kpyra. YaBoenue kyba. Mcropus uucna m . 3omotoe ceuenue. «Hauanay EBkimaa.
JI. Ditnep. H. U. Jlobauesckuii. Mctopus msroro mocryinata.

N300perenne MeTo1a KOOPAMHAT, MMO3BOJISIFOIIETO MEPEBOAUTH TEOMETPHUUECKHE 0OBEKThI
Ha s3blk anreOpol. P. Jlexkapt u I1. ®epma. Ilpumepsl pa3iuyHbIX CHCTEM KOOPAMHAT Ha
MJIOCKOCTH.

BEPOATHOCTDb U CTATUCTUKA
7 KIIACC

[IpencraBieHre AaHHBIX B BHUAE TaOnWil, AuarpaMM, rpadukoB. 3amoiHEHUE TaOmuIl,
YTEHHE U MOCTPOEHUE auarpamm (CTOIOMKOBBIX (CTONOUATHIX) U KPYroBbiX). Utenue rpadukoB
pealbHBIX TpolieccoB. M3BieueHne wHGOpMAIUM W3 AMATpaMM W TaONHIl, UCTOJIh30BaHUE U
HWHTEpIpeTalus JaHHbIX.

OnucarenpHas CTaTUCTHKA: cpeHee apudMEeTHUeCKOe, MenaHa, pa3Max, HauOoJbIllee 1
HauMeEHbIIIee 3HaUeHUsI Habopa YUCIIOBBIX JaHHBIX. [IpuMepsl cydaitHO H3MEHYHUBOCTH.



CnyyaiiHblii 3KCTIEpUMEHT (OIBIT) U cilyyaiiHoe coObiTHe. BeposiTHOCTh 1 uyactoTta. Posb
MaJIOBEPOSITHBIX U MPAKTHYECKH AOCTOBEPHBIX COOBITHH B MpHUpojae u B obuiectBe. MoHeTa u
UTpalibHasi KOCTh B TEOPUHU BEPOSATHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Ynciao pédep u cymMMapHasi CTEIICHb BEPIIUH.
[IpencraBnenne o cBsizHocTH Tpada. Llenm u nukiel. [Iytu B rpadax. O6xon rpada (diinepos
nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3amad ¢ momonibio rpados.

8 KJIACC

[IpencraBienue qaHHBIX B BUJIE TaOIMIL, AUAarpamMm, rpauKoB.

MHOX€ecTBO, 2JIEMEHT MHOXKECTBA, MOAMHOXeCcTBO. Omnepanuu HaJ MHOMXKECTBAMHU:
oObeMHEHHE, TIepeceueHne, fomnojgHeHue. CBOWCTBA  omepanuii HaJ MHOKECTBAMH:
IIEPEMECTUTENBHOE,  COYETATENIBHOE,  paCHpElNeNIMTENbHOE, BKIIOYEHHA. [cmonb3oBanue
rpaduyecKkoro NpeaCTaBICHNsS MHOKECTB Ul OMMCAaHUS PeabHbIX MPOIECCOB U SIBJICHUU, TpU
pEILICHNN 3aa4.

N3mepenune paccemBaHMs NaHHBIX. Jlucrepcuss M CTaHIApPTHOE OTKJIOHEHHWE YHCIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DOnemeHTapHble COOBITHUSI ciydaiiHOTO omblTa. CiydaiiHble coObITHS. BepositHocTH
coObITHil. ONBITBEI C PaBHOBO3MOKHBIMU 3JIEMEHTapHbIMU cOObITHSMU. Cry4ailHbI BBIOOP.
CBsi3b MEXIy MaJOBEpPOSTHBIMH U MPAKTHUUECKU JOCTOBEPHBIMU COOBITUSIMH B MPHUPOJE,
oOliecTBe U HayKe.

JepeBo. CBOMCTBA NEPEBBEB: €INHCTBEHHOCTD ITyTH, CYIIECTBOBAHHE BUCSYEH BEPLINHBI,
CBS3b MEXKJy UYMCIOM BepUIMH U uuciaoM pebdep. IlpaBmiio ymHoxkenus. Pemenue 3amau c
MTOMOTIIBIO TPadoB.

[IpoTuBomnonoxkubie coObITHA. [uarpamma Oinepa. OObeAWHEHHWE U TIEpEecEUCHUE
coopiTuii. HecoBMecTHbIe coObITHS. DOpMysa CI0KEHUSIBEPOSTHOCTEH. Y CIOBHASI BEPOSITHOCTb.
[IpaBuno ymuoxenus. HezaBucumbie coObiTus. Ilpeacrapnenue skcrepuMeHTa B BHIE JepeBa.
Pemenue 3a1ay Ha HAXOXKJIEHUE BEPOSITHOCTEN C MOMOIIBIO IEPEBa CIY4ailHOTO SKCIIEPUMEHTA,
Iyarpamm Dusiepa.

9 KJIACC

[IpencraBienue JaHHBIX B BUJE TaONUIL, Iuarpamm, rpaukoB, HHTEPIPETALNS JaHHBIX.
UreHnue 1 moCcTpoeHUe TabIul, 1uarpaMmm, rpauKkoB MO peabHbIM JaHHBIM.

[TepectanoBku u akropuan. Coderanus u yucio coderanuit. TpeyrompHukllackas.
Pemenue 3aau ¢ ucnonb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CiydailHbIM BBIOOP TOYKH U3 (UIyphl HAIJIOCKOCTH, U3
OTpPE3Ka U U3 IyTU OKPYKHOCTH.

Ucnbitanue. Yenex n Heynaya. Cepust ucnbiTaHuil 10 nepsoro ycnexa. Cepust
ucneiTanuii bepHymnnu. BepositHocTu coObITHIA B cepun UcnbITaHui bepHym.

CnyuaiiHas BeIMYMHA M pacHpelesieHue BEpOosITHOCTE. MareMarnyeckoe OXKHJaHUE U
mucnepcusi. [IpuMepsl MaTeMaTUYECKOTO OXHUAAHHUS KAK TEOPETUYECKOTO CPEIHEro 3HAa4eHUs
BEJIMYMHBI. MaTeMaTHyecKoe OKUJAHUE U TUCIIEPCUS CIIyYallHOW BEJIMYMHBI «UUCIIO YCIIEXOB B
Cepuu UCHIbITaHUU bepHyimy.

[TonsiTre o 3akoHe GonbIINX yncen. M3MepeHne BeposITHOCTEN ¢ MOMOIIIBIO YacToT. Poib u
3HaYEHHUE 3aKOHa OOJIBIITUX YHCEI B MPUPOJIE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHHME

Ne HaunmenoBanmue pasaena Yacel
n/n yueOHOro
BpeMeHH
Auredpa I'eomerpus BepositHOCTb M
CTATHCTHKA

7 kaace (186 4., 6 4. B Heneso — 1, 2 yeTBepTH, S4. B Heme 10 — 3, 4 YeTBEPTH)




1. Bripaxenus, 18
TOKJIECTBA,
ypaBHEHUS
2. HavansHbie 10
TEOMETPUUYCCKUE
CBEICHHUS
3. [IpencraBnenne JaHHBIX 7
4. TpeyrosbHUKH 17
5. OyHKIMU 11
6. OrnucarenbHasl CTAaTHCTHKA. 8
PaccenBanne manHBIX
1. Cremnens ¢ 11
HaTypaJTbHBIM
rmoKasaresemM
8. MHorouseHsbI 17
9. [MapannenbHbIe 13
MPsIMBIC
10. CriyyaiiHast ”3MEHYHBOCTh 9)
11. | ®opmynsl 19
COKpAIICHHOTO
YMHOKCHHUS
12. COOTHOIICHHS MEX Ty 18
CTOPOHAMH U YTIIaMHU
TPEYroJIbHUKa
13. | CucTteMbl IUHEHHBIX 16
YpaBHEHU U
14, [ToBTOpEHME. 4
Pewenne 3anau
15. BBenenue B TEOPHIO 5
rpadoB
16. | IloBTOpenue 6
17. CrnyuaiiHpie COOBITHSI.
BepositHocTh M yacToTa 2
CIIY4aTHOTO COOBITHSI
18. O06o001IEHNE 2
8 kaace (204 4., 6 4. B HexeI0)
19. Panmonansueie 23
npoou
20. YeTbIpeXyrolbHUKH 14
21. [IpencraBnenue naHHBIX 2
22. OnucarenpHas 9

cTaTUCTHUKa. PaccenBaHue




JIAHHBIX
23. | KBagparHble KOpHU 19
24. IImomans 14
25. MHoxecTBa 3
26. | KBagpartnbie 21
ypaBHEHUS
27. ITomoOHbIE 19
TPEYTrOJIBHUKU
28. Brenenue B Teopuro 4
rpa¢os
29. CrnyuaitHas
U3MEHYHBOCTD.
CiyyaiiHble cOOBITHSL. 14
BeposAtHOCTh M yacToTa
CITy4aitHOTO COOBITHUS
30. | HepaBenctBa 20
31. OKpy»XHOCTb 17
32. | CreneHs ¢ Leabm 11
MMOKa3aTeNeM.
OIeMEHTHI
CTATUCTHKHU
33. | IloBTrOpenue 8
34. [ToBTOpCHME. 4
Pemenue 3agau
35. O0001mmenne 2
9 kmacc (185 4., 6 4. B Hemesi0 — 1, 2 yeTBePTH, S4. B Hee 10 — 3, 4 YeTBEPTH)
36. Ksanparuunas 22
byHKIIHSA
37. [IpencraBienue naHHBIX 1
38. BexkTopsl 10
39. OmnucarenpHast CTaTUCTHKA. 3
PaccenBanue naHHBIX
40. MHokecTBa 2
41. Meroa KoopauHAT 11
42. Brenenue B Teopuro 4
rpagoB
43. | YpaBHeHHS U 14
HEpPaBEHCTBA C
OqHOHI
MepeMEeHHO N
44, COOTHOIIEHHS MEXTY 13
CTOPOHAMH U yTrIIaMu
TPEeYroJbHUKA.
CkansipHoe
POU3BEICHNE BEKTOPOB
45, CrnyyaiiHast ©3MEHUYUBOCTD.
CrnyyaitHbie COOBITHSL. 6
BeposiTHOCTB M WacToTa
CIIy4aifHOTO COOBITHS
46. | YpaBHEeHUA U 17

HCpPAaBCHCTBA C




JBYMSI

MIePEeMEHHBIMHU
47. Jl1MHa OKpY>KHOCTH U 12
IUIOIAb Kpyra
48. | Apudmermueckas 15
Y TeOMEeTpUIecKas
POTrpeCcCun
49. | DiaeMeHTsI DJIEMEHTBHI 110 15
KOMOHMHATOPHUKH U KOMOWHATOPHUKH
TEOPHH
BEPOSATHOCTEN I'eomerpuueckas
BEPOSTHOCTD
Hcnwitanus bepuynu
Crny4aifHas BeJTMYMHA
O0001IeHne
50. JBrkeHme 9
51. Hauanbuble cBeneHus 2
U3 CTEPEOMETPUH
52. | IloBTropenue 19
53. 006 akcromax 2
TIAaHUMETPUHT
54, [MoBTOpenue. Pemenne 9

3a7a4
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