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AHHOTauusA K paboyeit nporpamme y4ebHoro npeameta MatemaTuka B 7-9 Knacca Ha
yrnybaeHHOM ypoBHe

PaGowass mnporpammMa 10 MaremMaTUKe  YIUIyOJIEHHOTO  YpPOBHA  JUIs
oOyvaromuxca 7—9  kiaccoB  pa3paboraHa Ha  ocHoBe  DenepalibHOrO
roCy/IapCTBEHHOT'O0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOT'O 00ILIero 00pa3oBaHUs €
y4€TOM W COBPEMEHHBIX  MHUPOBBIX  TpPeOOBaHUN,  NPEABIBISIEMBIX K
MaTeMaTH4YeCKOMY 00pa30BaHUIO, U TPAIUIIMNA POCCUUCKOTO 00pa3oBaHUsl, KOTOPHIC
o0ecrieurBalOT OBJIAJICHUE KIHOYEBBIMU KOMIIETEHIIMSIMU, COCTABIISIONIUMU OCHOBY
JUISL HETNPEpPhIBHOIO 00Opa3oBaHUsS M CaMOPa3BUTHUSA, a TakXkKe IETOCTHOCTh
OOIIIEeKYJBTYPHOTO, JIMYHOCTHOTO M TO3HABATEILHOIO pa3BUTUS OOydaronuxcs. B
paboueil mporpamMme Y4YTEHBl UJAed U TookeHus KoHIenmuu pa3BUTHS
MaTeMaTH4ecKoro oopasoBanus B Poccuiickoit denepanuu.

B snoxy mudposoii Tpanchopmanim Bcex chep 4eIoBeUSCKON AeATEILHOCTH
HEBO3MOXXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30Boi
MaTeMaTUYEeCKOM TMOJTOTOBKU. YK€ B IIKOJE MAaTeMaTHKa CIYXXUT OMNOPHBIM
OpEeIMETOM I W3YyYEHUS CMEXKHBIX JUCIUIUIMH, a TOCJE IIKOJbl peaJbHOM
HEOOXOAMMOCTBIO ~ CTAaHOBHUTCS  HENpPEephIBHOE  oOpa3oBaHue, UYTO  Tpeodyer
MOJIHOLICHHOW 0a30BoM  00I1Ie00pa3oBaTeIbHON MOJATOTOBKH, B TOM YHCIE U
MaTeMaTHYeCKON. DTO 00YCIIOBICEHO T€M, YTO B HAIIIM JHU PACTET YUCIIO0 npodeccuti,
CBS3aHHBIX C HEMOCPEJCTBEHHBIM TNPUMEHEHHEM MaTeMaTUKhu: U B cdepe
SKOHOMHUKH, M B OM3HECE, M B TEXHOJIOTHYECKUX 00JIACTAX, U JaKe B T'YMaHUTAPHBIX
chepax. Takum 006pa3om, KpyT MIKOJIBHUKOB, ISl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
B OyAylieM 3Ha4YUMBIM IPEAMETOM HE TOJBKO C TOYKH 3pEHHUS €€ NMPUMCHCHHS B
KU3HH, HO U B IPO(PECCHOHATBHOMN ACATEILHOCTH, PACIITUPSICTCS.

[IpakTrdeckas Mojae3HOCTh MaTEMATUKKH OOYCIIOBJIEHA TEM, YTO €€ MpeIMEeTOM
SBISIIOTCS (PyHIaMEHTaJIbHBIE CTPYKTYPhI HAIIETO MHUpA: IPOCTPAHCTBEHHBIE (hOPMBI
Y KOJIMYECTBEHHBIC OTHOIIICHUS OT MPOCTEUIIINX, YCBAUBAEMbIX B HEITOCPEICTBEHHOM
OMBITE, JIO JOCTATOYHO CIIOKHBIX, HEOOXOJIHMMBIX [IJI1 Ppa3BUTHS HAyYHBIX U
NPUKIIAIHBIX WJeH. be3 KOHKpPETHhIX MAaTeMaTHUYE€CKUX 3HAHUW 3aTPYyAHEHO
MOHUMAaHWE TPHUHIIMIIOB YCTPOMCTBA M HCIOJIH30BaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE M HWHTEPIpPETAlldsd pPa3HOOOpa3HOW COIMMANBHON, 3IKOHOMHYECKOM,
nmonuTHYecKor uHpopMamuu, ManodpdEeKTHBHA TOBCEIHEBHAS IpaKTHYCCKas
neaTeNbHOCTh. Kaxk oMy 4eI0BEKYy B CBOSH KWU3HU MPUXOJAUTCS BBITIOTHATH PACUETHI
W COCTaBIATh aJTOPUTMBI, HAXOJUTh H TPUMEHATH (DOPMYJbI, BIAACTh
MPAKTUUYECKUMH TMPUEMAMH TE€OMETPUUECKUX H3MEPEHUM W TOCTPOCHUM, YHUTaTh
nH(popMalHIO, TPEACTABICHHYIO B BHJE TaOJull, AuMarpamMM U rpadukoB, >XKUTbh B



YCIOBUSX HEOIPENEIEHHOCTH U IIOHUMAaTh BEPOSATHOCTHBIN XapakTep CIly4alHbIX
COOBITHH.

OnHOBpeMEHHO C pacmupeHueM cdep MNpUMEHEHUsT MaTeMaTHUKd B
COBpPEMEHHOM 0011ecTBe BCE 0Oojiee BaKHBIM CTAHOBUTCS MaTeMAaTHYECKUU CTUIIb
MBIIIUICHUS, TPOSIBIISIONIUICS B ONpeeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce
W3yUeHUs MaTeMaTUKU B apceHall NPUEMOB M METOJIOB MBIILICHUS YeJIOBEKa
€CTECTBCHHBIM 00pa30M BKJIIOYAIOTCS WHAYKIUA € JASAYKIHUsS, OOOOIIeHUE U
KOHKpETH3allusi, aHalu3 W CHUHTE3, KilaccuPukamuss ¢  CUCTEeMaTHh3alus,
abcTparupoBanue U aHajaorus. OObEKThl MATEMATHUYECKUX YMO3AKIFOUEHUH, ITpaBUIIa
UX  KOHCTPYUPOBAHUS  PACKPHIBAIOT  MEXaHM3M  JIOTHYECKHX  TOCTPOCHHU,
CrOCOOCTBYIOT BBIpAOOTKE yYMEHUs (OpPMYIUPOBATh, OOOCHOBBIBATh U JIOKA3bIBATh
CYXXJIGHHMsI, TEM CaMbIM DPa3BHBAIOT JIOTHYECKOE MBbIIUICHHEe. Beaymas poib
NPUHAJICKUT MaTeMaTuke M B (OPMUPOBAHUU QITOPUTMHUUYECKOM KOMIIOHECHTBI
MBIIUICHUS W BOCIUTAaHUW YMEHHM JEHCTBOBATh II0 3aJaHHBIM aJTOpPUTMaM,
COBEPIICHCTBOBAaTh M3BECTHBIC M KOHCTPYMPOBATH HOBBIC. B mpoliecce perieHus
3a/1a4 — OCHOBHOW y4eOHOM JIESITEIHHOCTH Ha YPOKaX MaTEMaTHUKH — Pa3BUBAIOTCS
TaK)K€ TBOpUYECKas U MPUKIIAIHAS] CTOPOHBI MBIILJICHHUS.

OOyyenue MareMaTuke JOa€T BO3MOXKHOCTh pa3BUBATh Yy OOyYaromimxcs
TOYHYIO, PAlMOHAJIBHYI0O UM HMH(POPMATUBHYIO peyb, YMEHHE OTOMpaTh HaumbOolee
MOJIXO/ISAIIME A3BIKOBBIC, CUMBOJIIMYECKHUE, TpadUuecKue CpelCcTBa I BhIPAXKEHUS
CYXKJICHHI ¥ HaTJISIAHOTO UX MPEICTaBICHUS.

Heo0xonuMbpIM KOMIIOHEHTOM 0OIIeH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAaHUU
ABIAETCS  O0IIee 3HAKOMCTBO C METOJaMU TO3HAHUSA JIEWCTBUTEIHHOCTH,
OpEeACTaBICHUE O MpEeAMETe U METOJaXx MaTeMaTHKHU, UX OTIMYHUA OT METOJI0B
JIPYTUX ECTECTBEHHBIX W TYMAaHHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX MPUMEHEHUS
MaTeMaTUKH U1 PEIIeHUsS HAyYHBIX W TMPUKIATHBIX 3a7ad. Takum o0paszom,
MaTreMaTH4YecKoe o0Opa30oBaHWE BHOCHT CBOM BKiIaag B (QopMHpoBaHHE OOIICH
KYJbTYpPbI YEIOBEKA.

N3yuyenne MareMaTHKH TakKKe CIIOCOOCTBYET ACTETUYECKOMY BOCHUTAHUIO
YeJoBEeKa, MOHUMAaHUI0 KpPacoThl M U3SIIECTBA MAaTEMAaTUUYECKUX PACCYKICHHM,
BOCTIPHSITHIO TEOMETPUIECKUX (POPM, YCBOCHUIO UJIEU CUMMETPHH.

B coorBerctBuu ¢ KoHnenuuend pa3BUTHS MaTEMAaTHYECKOTO 0Opa30BaHUs B
Poccuiickoit ®epepanuu  mMaTeMarnueckoe oOpa3oBaHHME JIOJDKHO peniath, B
YaCTHOCTH, 3aJayd O0O0eCleyYeHUss CTpaHbl BBINYCKHUKAMH, MaTeMaTHYecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JUIsl MPOJOKEHUS OOpa3oBaHUS B Pa3IUYHBIX
HalpaBJICHUsIX, BKIIOYasi MaTEeMaTUYeCKUE HCCIeNOBaHus, paboTy B cdepe
MH(QOPMALIMOHHBIX TEXHOJOTUM, MpenojaBaHUe MaTeMaTUKU U JIp., C OJHOM
CTOPOHBI, ¥ TPUMEHEHHWE MaTeMaTHUKA B JPYIrUX HayKaX, B HHXEHEPHO



TEXHOJIOTUYECKOM U colMaibHOW cdepe ¢ napyrod croponsl. [ns obecreueHus
NOCTHKEHUSI COOTBETCTBYIOIIEW OTUM 3aJadyaM MaTeMaTH4eCKOM IOJATOTOBKH
oOy4aromuxcs, AJi1 yAOBIETBOPEHUS X 3alPOCOB U BO3ZMOXHOCTEH MpeaHa3HayeHa
nporpaMma yriayonéHHoro wusydeHus wmareMatuku. [Iporpamma yriayOnéHHOTO
YPOBHSI N1a€T BO3MOKHOCTh PACHIMPUTh M YIIIYOUTh KPYr H3Y4aeMbIX BOIIPOCOB,
co3faTh Oosee IEeJNIOCTHOE MPEACTaBICHHE O CUCTEME MAaTEeMaTHYECKUX 3HAHUH,
chopmupoBaTh 00Jsiee YCTOWUYUBBIC U OCO3HAHHBIC YMEHHUS.

esn 1 ocoOeHHOCTH U3yUeHHs Y4eOHOro npeamera «MaremaTtuka» Ha
yriy0JéHHOM YpOoBHe. 7—9 KJ1acchl

[IpuoputeTHpIMH LENAMU OOyYEeHHMs] Marematuke B 7—9 Kiaccax
SBJISIIOTCS:

- (opMHUpOBaHHE IIEHTPAJIBHBIX MAaTEMAaTUYCCKUX TOHATUH (YUCIIO, BEIMYMHA,
reoMeTpudeckas (urypa, nepeMeHHasi, BEPOSITHOCTh, (YHKIIHs), 00eCIIeUYnBaIOIINX
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh  MaTEMaTHYECKOTO  0Opa30BaHUS
oOydJarommxcs;

- MIOABCACHUC YUAIIUXCA Ha JOCTYIIHOM IJIsI HUX YPOBHC K OCO3HAHUIO B3aMMOCBA3HU
MAaTCMATUKU MW OKPYXKAMCro Mupa, INOHHMAHHUC MATCMATHKHW KaK YaCTH 06[H€ﬁ
KYJbTYPHBI YCJIOBCUCCTBA,

- pa3BUTHE WHTEJUICKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEW  ydYalluxcs,
[IO3HABAaTEIIbHOM  AKTUBHOCTH,  HCCIEAOBAaTEIIbCKMX  YMEHHUH, KPUTUYHOCTH
MBILIEHUS], UHTEpECca K U3YUEHUIO0 MATEMATUKH;

- (¢opMmupoBanue (YHKIMOHATHLHOM MaTEMAaTHYECKONM TPaMOTHOCTH: YMEHHS
pacro3HaBaTh  MPOSBICHUS ~ MaTEeMaTUYECKUX  TMOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEabHBIX >KU3HEHHBIX CUTyallUAX M TPU H3YYEHUH APYTHUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX HA SI3bIKE MATEMATHUKH M CO3/1aBaTh MATEMAaTHYECKHE MOIEIH,
MIPUMEHSTh OCBOCHHBIM MAaTeMaTUYECKHH amnmapar [Js pPEelIeHUs MNpPaKTUKO-
OpPUEHTHPOBAHHBIX  3aJa4, MHTEPIPETUPOBATh M  OLEHHBATh  IOJYYEHHbIC
pPEe3yIbTaTHI.

OcHOBHBIC JTUHUH COJEPKaHUSA Kypca MaTeMaTnku B 7—9 kiaccax: «Hucna u
BBIYHCIICHUS», «Anredpa» («AnreOpandeckue BBIPOKCHHS», «YPaBHGHHS U
HepaBeHCTBa»), «Dynkuun», «l'eomerpusi («l'eomerpuueckue ¢GUIypsl U UX
cBolcTBay, «M3MepeHne reoMeTpuYecKuX BeIMUUHY), «BeposSTHOCTh U CTATUCTUKAY.
JlaHHbIE JIMHUYM Pa3BUBAIOTCS MapaJlIeNIbHO, KaXK/lasi B COOTBETCTBUU C COOCTBEHHOM
MPUPOJION M TPAJULMSAMHU, OJHAKO HE HE3aBUCHUMO OJIHA OT JAPYroil, a B TECHOM



KOHTakTe U B3aumoneiictBuu. Kpome »53Toro, ux o0beIHHSET JOru4ecKas
COCTAaBIIAIOIIAs, TPAAULMOHHO MpPHUCYIIAas MaTeMaTUKe W MPOHU3bIBAIOLIAs BCE
MaTeMaTu4eckue Kypchl U coaepxkarenbHble JuHuUU. CdopmynupoBaHHOE B
®enepallbHOM rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE TPEOOBAHUE «YMETh
CBOOOZIHO  ONEpUpOBaTh  IOHATUSAMHU:  ONpPEIENIECHHE, aKCUOMa, TEOpeMa,
JI0Ka3aTeIbCTBO, PABHOCWIbHBIE (OPMYIMPOBKM YTBEpXKACHHUH, o0OpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEPKACHUS; YMEHUE MPUBOAUTH MPUMEPBHI U KOHTPIPUMEPHL;
YMEHHE BBIBOJUTH (POPMYJIBI U MTPOBOJUTH JOKA3ATEIbCTBA, B TOM YUCIIE METOJIOM OT
IPOTUBHOIO U METOJAOM MaTEMaTUYECKON MHIYKUMU» OTHOCUTCS KO BCEM Kypcam, a
(opMHUpOBaHUE JIOTMYECKUX YMEHUN pacipeiesiieTcs 0 BCEM rojiaM 00y4eHusl.

ConepxaHue 00pa30BaHUs, COOTBETCTBYIOUIEE IPEIMETHBIM pe3yibTaTaM
OCBOCHHs paboyeill mporpammbl, pacnpeneia€éHHbIM 10 TojJaM OOydYeHus,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4yTOObI KO BCEM OCHOBHBIM, MPUHIIMIIHUAIBHBIM
BolpocaM  oOydaromuecs OOpallaJuch  HEOJHOKPATHO, YTOOBI  OBJaJI€HUE
MaTEMaTUYECKUMHU TMOHATUSAMH W HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIEI0BATEIBHO U
NOCTYyNaTeNbHO, C COOJIOJIEHUEM MPUHIIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJICh B OOILIYI0 CHCTEMY MaTE€MaTHYECKHUX IPEACTaBICHUN 00ydaromuxcs,
paciupsis 1 yrayOssis e€, 00pasysi IpOUHble MHOKECTBEHHBIE CBS3H.

Mecto yueOHOro npeamera «MareMaTuka» Ha yriy0JJéHHOM YPOBHE B y4eOHOM
ia”e. 7—9 kaaccol

B cootBerctBuM ¢ @DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O OOINETr0 0Opa30BaHWs MAaTeMAaTHKa SIBISETCS 00s3aTEIIbHBIM
NpeIMETOM Ha JJaHHOM ypOBHE 00pa30BaHUS W M3y4yaeTcs Ha yriyOJEHHOM YpOBHE B
paMKax CIeAyrIuX Y4eOHbIX KypcoB: «Anredpa», «['eomerpusi», «BeposaTHOCTh H
CTaTUCTUKAY.

Hacrosimie#t mporpamMMoii mpeaycMaTpUBAeTCsl BBIJCICHHE B YYCOHOM IUIaHE
Ha M3y4YeHHE MaTeMaTUKH B 7—9 kiaccax 8 yuyeOHBIX 4acoOB B HENEII0 B TCUCHHE
KakJ10ro roga oOy4deHus1, Bcero 816 yueOHBIX 4acoB.

TemaTndeckoe TUTAHMpPOBAaHWE YYEOHBIX KYpCOB M PEKOMEHAyEeMOe
pacrpeiesieHue yueOHOro BpeMEHU JI U3YyUYEHHs OTJEIbHBIX TEM, MPEJI0KEHHbIE
B HACTOSILIEH MporpaMMe, HaJA0 paccMaTpUBaTh KAaK MPUMEPHBIE OPUEHTUPHI B
MOMOIIb yYWTENI0. YuuTenb pabodeil mporpaMMbl BIOpaBE YBEIWYUTH WA
YMEHBIIIUTH MPEII0KEHHOE YUCIO YYEOHBIX YACOB HA TEMY, YTOObI YyriayOUTHCS B
TEMaTHKy, OoJee 3aWHTEPECOBABIIYI0 YUYEHHMKOB, WJIM HAMNpaBUTh YCHIHS Ha
npeojojeHue 3aTpynHeHuii. KoauyecTBo MpoBEepOUHbIX PabOT (TEMATHYECKUU U
UTOTOBBIM KOHTPOJb KauecTBa YCBOCHHUSI Y4eOHOro MaTepualia) W UuX THUl
(camocTOSITENIbHBIE M KOHTPOJIbHBIE pPAaOOThI, TECThI) OCTAIOTCS HAa YCMOTPEHUE



yunutens. Takke ydyuTenb BIPaBE YBEIWUYUTh WM YMEHBIIUTh YHUCIO Y4YEOHBIX
4acoB, OTBEJEHHBIX B MpOrpaMme Ha 000OIIeHuE, MOBTOPEHUE, CUCTEMAaTU3AINIO
3HaHUM oOyuaromuxcsi. ENMHCTBEHHBIM, HO MPUHIUNHAIBHO BaXXHBIM KpUTEpUEM
SBJISIETCS.  JIOCTMPKEHHUE PpE3yJbTaTOB OOydYeHMs, YKa3aHHBIX B  HaCTOSIICH
nporpaMme.



MOACHUTE/IbHAA 3AMUCKA

B coBpemenHOM 1IU(pOBOM MUpPE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTh KaK C TOYKU 3PEHHS MPAKTUYECKUX MPHUIOKECHUH, TaK U UX
poiu B 00pa3oBaHMM, HEOOXOAMMOM KaXJOMy uejoBeKy. Bo3zpacrtaeT uwmcio
npodeccuii, Tpu OBIaJACHUU KOTOPHIMU TpeOyeTcsi Xopoiasi 6a3oBasi MOJATOTOBKA B
00JlacTh BEPOSTHOCTH M CTATUCTUKH, Takas MOATOTOBKA Ba)KHA JJIs MPOJOJIKEHUS
o0paszoBaHus U JIJIsl YCIENTHON MpodeccnoHaIbHON Kapbephl.

Kaxxiplii 4eoBeK MOCTOSTHHO MPUHUMAET PEIICHUS HAa OCHOBE MMEIOIIUXCS Y
Hero JaHHbIX. JJisi 000CHOBAaHHOTO MPHUHSTUS PEIICHUs B YCIOBUSAX HEIOCTATKA WU
n30bITKa WHGOpPMAIMU HEOOXOJAMMO B TOM YHCJIE XOpoio cHopMUpPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTHYECKOE MbINIeHHe. VIMEHHO T03TOMY BO3HHUKIIA
HEO0OXOAUMOCTh (OPMHUPOBATh y 0OO0ydYaronuxcsi (yHKIMOHAIBHYIO TPaMOTHOCTb,
BKJIFOYAIONIYI0O B Ce0s yMEHHWE BOCHPHUHUMATh M KPUTHYECKH aHAJIU3UPOBATH
uH(}OpMaINIO, TPEICTABICHHYIO B Pa3IMYHbIX (popMax, MOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTUX pPeabHbIX MIPOIIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEUIIINE
BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH MpHUHIHMIIAMU cOOpa, aHAIHM3a U
NpEJICTaBIIEHUs] JTAHHBIX M3 Pa3IUYHBIX cdep >XKU3HM OOLIECTBA U TOCYyJapcTBa
npuoOIIaeT oOyyaromuxcsi K OOIIEeCTBEHHBIM HWHTepecaMm. V3yueHue OCHOB
KOMOMHATOPUKHM pPAa3BUBACT HABBIKM OpraHM3allMu Iepebopa W mojcuéra Yucia
BapUAHTOB, B TOM YHUCJIE€ B MPUKIATHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBAaMHU TEOPHHU
rpadoB co3maéT MareMaTHdecKuii GyHIaMeHT I (OPMUPOBAHUS KOMIIETEHIIUN B
obnmactu wHPOpPMATUKH U IU(PPOBBHIX TexHOJOTHH. [IpM HM3ydYeHWH CTATUCTUKU WU
BEPOSITHOCTU 00O0TAIIAIOTCs MPEACTaBICHUS 00yJarOIMXCs O COBPEMEHHOM KapTHUHE
MHpa ¥ METOJIaX €ro UcciaeaoBanus, GOPMUPYETCS TOHUMAHUE POJIM CTATUCTUKHU KaK
WMCTOYHUKA COIMAIBHO 3HAYMMOW WHGPOPMAIMM ¥  3aKJIJbIBAIOTCI OCHOBBI
BEPOSITHOCTHOT'O MBILIICHUSI.

B cooTBeTcTBHM C TaHHBIMU LENSIMHA B CTPYKTYpE TIPOrpaMMBbl Y4€OHOTO Kypca
«BeposSTHOCT, M CTaTUCTHKA» OCHOBHOTO OOIIET0 0Opa3oBaHUS Ha YrIyOJIEHHOM
YPOBHE  BBIIEJICHBl  CIEAYIOIIHE  COAEPHKATEIbHO-METOJIUYECKUE  JIMHUMU:
«IIpencraBienne JaHHBIX W ONUCATeNbHAs CTaTUCTHKa», «BeposiTHOCTHY,
«OneMeHThl KOMOWHATOpukM», «BBemenwe B Teopuio rpadoB», «MHOXKECTBaY,
«Jlorukay.

Conepxxanne muann «lIpefcTaBieHue MaHHBIX W OMHCATENbHAS CTATUCTUKAY
CIIy’KUT OCHOBOM J1s1 (GOPMUPOBAHUS HABBIKOB pa0OThI ¢ UH(pOpMAIIUEH: OT YTCHUS U
WHTEpHpeTanui HWH(pOpMAIMK, TPEACTABICHHOW B TaOJWIlaX, HAa auarpaMmax u



rpadukax, a0 cOopa, NpeICTaBIEHUS M aHaIM3a JaHHBIX C HCIOJIb30BAaHUEM
CTAaTUCTHYECKUX XapaKTEpPUCTHK CpPEeIHUX M paccenBanus. Pabortas ¢ naHHBIMH,
oOydaromuecs: ydaTrcsli CUMTBIBaTh M HHTEPHPETHPOBATH JAaHHBIC, BBIJIBUIaTh,
apryMeHTHUpOBAaTh M KPUTHKOBaTh MPOCTEUIIME THUIOTE3bl, Pa3MbIIUIATh Haj
(akTopamMu, BbBI3BIBAIOIIMMH H3MEHYMBOCTh, M OLEHUBATh HUX BIHUSHUE Ha
paccMaTpUBaeMble BEIMYMHBI U MIPOLIECCHI.

NHTYyuTHBHOE NIpEACTaBIEHUME O CIy4alHOW WM3MEHYUMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEHN M TEeHACHIIMI CTAHOBUTCS MOTHBHUPYIOILLIEH OCHOBOM J1Jisl U3yUYEHUs
TEOpUU BEpOATHOCTEH. boibllioe 3HauYeHHe HMMEIOT MPAaKTUYECKHE 3aJaHusl, B
YaCTHOCTHU OTBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[loHsiTHE BEpPOSTHOCTM BBOJAUTCA KaK Mepa NpaBAONoOA0Ous Cly4yalHOTO
coObitus. Ilpu wu3ydeHun yuyeOHOro Kypca oOydaromuecs 3HAKOMSTCS €
NPOCTEHIIMMHU METOJIAMH BBIUMCIICHUSI BEPOSTHOCTEH B CIy4alWHBIX SKCIEPUMEHTaX
C PaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTAaBUTh U peliaTh Oosiee CIoXKHbIE 3a/1a4u. B yueOHbIi Kypc BXOAST
HavaJibHbIE TMPEACTABICHHUS O CIyYalHbIX BEJIUYMHAX M HMX  YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYalOUIUXCS C
MHOXECTBAMH W OCHOBHBIMHM ONEpPAlUSIMHU HaJl MHOXXECTBAMH, PACCMATPUBAIOTCS
IpUMeEpHI MPUMEHEHUs TpadoB U FIEMEHTOB TEOPUH MHOKECTB JIJISl pEUISHUs 3ajad,
a TaKXe MCIOJIB30BAHMS B IPYTUX MATEMAaTHUUECKUX KypcaxX U yUeOHBIX MpeaMETax.

Ha wm3ydenue ydyeOGHOro kypca «BeposATHOCTh M cTaTHCTHKa» OTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegeno), B 8 kiacce — 34 yaca (1 yac B Hezelno),
B 9 KJ1acce — 34 yaca (1 yac B HEJIEITIO).



COAEPXAHME OBYYEHMA

7 KIIACC

[IpencraBienne JaHHBIX B BHUJE TAOJMI], JUArpaMM. 3allOJIHEHUE TaOJHLl, YTEHUE U
MOCTPOEHUE CTOJIOMKOBBIX (CTOJIOUYATHIX) M KPYrOBBIX JuarpamMm. YUrteHue rpaduxon
peanbHbIX IpolieccoB. M3Bneyenne nudopmanuu U3 guarpaMm U TabJnl, UCTIOIb30BAHNUE
U MHTEpIIpeTalus JaHHBIX.

OnucaTtenbHash CTaTUCTUKA: CpelHee apupMeTHdYecKkoe, MeJuaHa, pa3Max,
HauOoOJbIlIee U HAaUMEHbIIee 3HAYCHMs, KBAPTUJIHU, CpPEJHEE TapMOHMYECKOE, CpeHee
rapMOHUYECKOE YUCTOBBIX JaHHBIX.

[Ipumepsl cayyaliHOM U3MEHUYMBOCTHU MPU U3MEPEHUAX, B MACCOBOM IPOU3BOCTBE,
TEHACHIIMN U CIy4yaiiHble KoseOaHus, TPYNINUPOBKA AaHHBIX, IPEICTABICHUE CIy4YalHON
U3MEHUYMBOCTH C T[OMOINBIO JMarpaMM, 4YacTOThl 3HA4Y€HUM, CTaTHUCTHYECKas
YCTOWUYHUBOCT.

I'pad, Bepmnna, pebpo. Crenenp BepmuHbl. Yucno pédep M cymmapHasl CTENEHb
BepimuH. [lonsitne o cBa3HbIX rpadax. Ilytu B rpadax. Llenu u mukiasl. O0xon rpada
(otinepoB myTh). Ilonstue o0 opueHTHpoBaHHOM rpade. Pemienue 3amad ¢ MOMOIIBIO
rpados.

VTBepxkaeHuss u  BbICKa3blBaHWSA.  OTpUllaHWE  YTBEPXKACHUS,  YCIOBHBIC
YTBEPKJEHUS, OOpAaTHBIE U PAaBHOCHIIbHBIE YTBEPKICHHUS, HEOOXOAMMBIE U JTIOCTATOYHBIC
yCIIOBHSI, CBOMCTBA W TMpHU3HAKHU. [IpOTHBONOJIOKHBIE YTBEPKIACHUSA, 10KA3aTEIbCTBA OT
IPOTUBHOTO.

Cry4aitHeIl SKCIIEpUMEHT (OIBIT) M CiydaiiHoe coObITHe. BeposATHOCTh M 4YacToTa
CllydaiiHOro coObITHSA. Ponb MalloBEpOSTHBIX UM MPAKTHUYECKH JTOCTOBEPHBIX COOBITUN B
MPUPOE U B OOIIECTRE.

8 K/IACC

MHOXECTBO M MOAMHOXKECTBO. I[IpUMephl MHOXKECTB B OKPYXKAIOIIEM MHUpE.
Ilepeceuenne u oObenrHEHUE MHOKECTB. Jnarpammbl Dinepa. UucliOBblE MHOKECTBA.
[Ipumepsl MHOXKECTB W3 KypcoB anreOpel W reomeTpud. llepedncieHue >IE€MEHTOB
MHOXECTB C MOMOIIbI0 OPraHM30BAHHOTO mnepedopa U mpaBuia yMHOXeHus. Popmyna
BKJTIOUEHUS-UCKITIOUCHHUSI.
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OneMeHTapHble cOoObITHS. BepostHocTu  ciyyallHbIX  cOObITUM. OmNBITHI €
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU. CITydailHbIiA BHIOOP.

N3mepenne paccemBaHMs YHCIOBOrO MaccuBa. Jlucnmepcus W CTaHAAPTHOE
OTKJIOHEHHE 4YMCIIOBOro Habopa. CBOMCTBAa AMCIEPCHU U CTAHAAPTHOTO OTKJIOHEHHS.
JluarpaMMbl paccerBaHMs IBYX HAaOJII0JaeMbIX BeTUYMH. JInHEHHas CBA3b HA AMarpamme
paccenBaHusl.

HepeBo. JlepeBo ciydailHOTO 3KcniepuMenTa. CBOMCTBA JE€PEBBEB: €IMHCTBEHHOCTD
OyTH, CBSI3b MEXKIY YHUCJIOM BepliMH U uucioMm pédep. Ilonstue o miiockux rpadax.
Pemrenre 3a1a4u ¢ TOMOIIBIO JEPEBHEB.

Jlornueckue coro3pl «M» u «MJIM». CBsA3b MEXAy JOTHUYECKUMHU COIO3aMH M
orepanusMH HaJl MHOKecTBaMu. Vcnonb30BaHKe TIOTHYECKUX COI030B B alireope.

Crnydalinble cOOBITHS KaK MHOXKECTBA 3JIEMEHTApHBIX cOOBITHM. [IpoTHBONOI0XKHBIE
coObITHs. Onepannu HaJ coObITUIMU. DOpMyIia CI0KEHUS BEPOSTHOCTEH.

IIpaBuno yMHOXXEHMS BEPOSITHOCTEW. YCIIOBHAs BEPOSATHOCTh. IllpencrasieHue
CJIy4aitHOro 3KCIiepuMeHTa B BUe aepeBa. HezaBucumbie cOObITHS.

9 KNACC

KomOunaropuoe mnpaBmio ymHoxeHus. IlepecranoBku u (dakropuan. Yucno
coyetaHu u TpeyronbHUK Ilackanmsa. CpoiicTBa uucen coueranui. bunom HproToHa.
Pemenue 3a1a4 ¢ HCOIB30BaHUEM KOMOWHATOPUKH.

I'eomeTpudeckas BeposTHOCTh. CirydaliHbIN BBIOOP TOYKH M3 (PUTYpPHI HA TUIOCKOCTH,
U3 OTpE3Ka, U3 IyT'¥ OKPYKHOCTH.

UcnpiTanug. Ycnex u Heynmada. Cepusi ucnbiTaHuid 110 mepBoro ycnexa. Cepus
ucneiTannii  bepuymnu. BepositHocTH coObITMH B cepuM  uchbITaHuil  bepHymum.
Crny4aiiHbIil BEIOOD M3 KOHEYHOTO MHOXKECTBA.

CnyvailHass BenuYMHA M pacnpeieneHue BeposTHocTel. [Ipumepsl ciaydailHBIX
BEJIMYMH. BaxkHble pacnpeneneHus — YUCIO IONBITOK B CEpPUM HUCIBITAHUM 0 IMEPBOTO
ycnexa W 4YHCIO YCHeXOB B cepuM HcOblTaHui bepHymin (reoMmeTpuueckoe U
OMHOMHAIILHOE PACTIPECIICHHUS ).

MaremaTHdeckoe  OXHUJAHUE CIy4YallHOW  BeIWYWHbIL. DOU3UYECKUUA  CMBICI
MaTEMaTHYEeCKOro OXuJaaHus. [Ipumepsl KMCHOJIB30BAHUS MATEMAaTUUYECKOIO OXKUIAHHS.
Jluciepcuss W CTaHAApPTHOE  OTKJIOHEHWE  ciy4yaiiHoW  BenuuuHbl.  CBoiicTBa
MAaTEMAaTHYECKOr0 OXKHUAAHUA W JIHCHEpPCHH. MaTeMaTH4eCcKoe OKHAAHWUE U JUCTIEPCHUs
M3YyYEHHBIX PACIPEACICHUM.
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HepaBenctBo YeOniméBa. 3akoH OonbIIMX uucen. MaTeMaTuueckue OCHOBAHUS
U3MEpEeHUsl BeposiTHOCTEN. Pob 1 3HaUeHHe 3aKOHA OOJIBIIMX YHCENl B HayKe, B MPUPOJIC
u 0O0IlIecTBE, B TOM YHCJIE€ B COLMOJIOTUYECKUX OOCIEIOBAaHUAX U B H3MEPEHUSX.
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MTAHUPYEMBDIE PE3Y/IbTATbl OCBOEHUA NMPOTPAMMBbI YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» HA YTTYBJIEHHOM YPOBHE OCHOBHOI'O OBLUENO
OBPA30OBAHUA

JIMYHOCTHbLIE PE3Y/IbTATbI

JInuHOCTHBIE  pe3yJbTAThl  OCBOCHHUS  MPOrpaMMbl 1O  MaTeMaTHKe
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIIGHUEM HWHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHUHUCKOW MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIICHUEM K JIOCTHXKEHHUSIM POCCHUUCKUX MAaTeMAaTHKOB M POCCUHCKOM
MaTeMaTHYEeCKON IIKOJBI, K KCIOJb30BAHUIO ATUX JIOCTHIXKCHHH B APYrUX HayKax H
NPUKIAIHBIX cepax;

2) rpa:kKIaHCKOr0 U IYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0SI3aHHOCTEHN TpaklaHWHA W peajn3allid €ro Mpas,
Npe/ICTaBIEHHEM O MaTeMaTUYECKUX OCHOBaX (DYHKIITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
ABJIICHUW, TPOLEAYp TpaxkJaHCKOro oOimiecTBa (Hampumep, BBIOOPBI,  OMPOCHI),
TOTOBHOCTBIO K OOCYXACHHIO ATHYECKHUX TMpOOJeM, CBA3AHHBIX C MPAKTHYECKUM
OPUMEHEHHEM JIOCTMXKEHUM HayKH, OCO3HAHHEM BaXXHOCTU MOPAIBbHO-3THUYECKUX
OPUHIUIIOB B I€SITENIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIUTAHMS:

YCTAaHOBKOW Ha aKTMBHOE YYacTHUE B PEIICHUU NMPAKTUUYECKUX 3a]1a4 MaTeMaTHYECKON
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYECKOTO 00pa30BaHUs HA MPOTSKEHUH
BCEM OKM3HM JJI YCHEIIHOW MPOQPECCHOHAIBHONW JEATENBbHOCTH W Pa3BUTHEM
HEOOXOUMBIX YMEHUH, OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHEM WHIWBHUIYyAIbHOU
TPAaCKTOpUU OO0pa30BaHUS U JKU3HEHHBIX IUJIAHOB C Y4YETOM JIMYHBIX HWHTEPECOB H
OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTETHYECKOr0 BOCIIMTAHMS

CIOCOOHOCTHIO K AMOLMOHATLHOMY M 3CTETUYECKOMY BOCHPHUITHIO MATEMATHUYECKUX
O0OBEKTOB, 3a/ad, pEIICHWH, pacCyXXICHUH, YMEHHUIO BHACTh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI'0 MO3HAHMS

OpUEHTAIMEN B JCSATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX MPEICTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, IPUPOJLI U OOIIECTBA, TOHUMAHUEM
MaTeMaTH4eCKON HayKH Kak cepbl YeTOBEUYECKOW NIESITEIbHOCTH, 3TANOB €€ Pa3BUTHUA U
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3HAYMMOCTH JIJI1 Pa3BUTHUS [WBWIM3AIHUHA, OBIAJICHUEM S3BIKOM MaTeMaTUKH U
MaTeMaTHIeCKON KYJIbTypOH KakK CpPEJACTBOM TO3HAHHUS MHpA, OBJIAJICHUEM HAaBBIKAMU
HCCIIeIOBATEIBCKOMN JACATEIBHOCTH;

6) ¢usmueckoro BocIUTAHHUS, (POPMHPOBAHUS KYJBTYPbl 3A0POBbSI H
IMOIMOHAJILHOTO 0JIAT OOy I HsI:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO 37I0POBbS,
BEJICHUS 370pOBOro oOpasza >KHU3HU (370pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKUM
3aHATHH M OTABIXA, PETyJisspHas (pu3ndeckas aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBbIKA
pedaekcnn, TpU3HAHUEM CBOETO MpaBa Ha OIMMUOKY M TAKOTO e MpaBa JIPYroro 4ejIoBeKa;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS:

OpUEHTAaIMeld Ha TMPUMCHCHUE MAaTEMAaTUYECKUX 3HAHWHA JIJI PEIICHHUS 3a7ad B
00JJaCTH COXPAHHOCTH OKPY)KAIOIICH Cpenbl, TIAaHUPOBAHUS ITOCTYIIKOB W OIICHKHA WX
BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYKAIOIIEH Cpe/bl, 0CO3HAHHUEM TJ100aIbHOT0 XapakTepa
HKOJIOTHYECKHUX MPOOJIEM U MyTeH MX PEIICHHUS;

8) amanTanum K M3MEHAIOMIUMCS YCJIOBHSIM COIAAJILHOI Y MIPUPOTHOM Cpebl:

TOTOBHOCTBIO K JICUCTBHSIM B YCJIOBHUSAX HEONPEICIEHHOCTH, TOBBIIICHUIO YPOBHS
CBOCl KOMIETEHTHOCTH Yepe3 IMPaKTUYECKYI0 [eATeIbHOCTb, B TOM YHCJIE YMEHHUE
YUUTBCA y JIPYTUX JIOJed, Mpuodperat B COBMECTHOM JEATEIBHOCTH HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTUX;

HEOOXOJMMOCThI0O B (DOPMUPOBAHUM HOBBIX 3HAHUW, (QOpMYyIHUpPOBATH WUIEH,
MOHSITHSI, TUNOTE3bl 00 OOBEKTaX W SBICHUSX, B TOM UYHCJIE paHee HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYID CHUTYAI[MIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
nencTBus, GOpPMYIMPOBATh U OIIEHUBATH PUCKU U TTOCIEICTBUS, OPMUPOBATH OIBIT.

METAMNPEAMETHbBIE PE3Y/IbTATHI

B pesynbrate ocBOeHUS MPOrpaMMbl IO MaTeMaTUKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyuaromerocst OynyT copMUpOBaHB MeTampeAMeTHbIE Pe3yJbTaThl,
XapaKTepU3YIOIIHECs] OBJIAJICHUEM YHUBEPCAJIbHBIMH TIO3HABATEIBHBIMH JICHCTBUSIMU,
YHUBEPCATHHBIMA KOMMYHUKATUBHBIMH JACHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISATUBHBIMU
JNEUCTBUSMU.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIEC Y4eOHbIE IeCTBHS
Ba3oBble JJoruueckue JelcTBUA:
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BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKN MAaTEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXKIy NOHATHAMH, (HOPMYyTUPOBATH OMpEACICHUS MOHSATHH,
YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KJIaCCH(PUKAIINNA, OCHOBAHUS I 000OIIECHUS |
CpaBHEHUS, KPUTSPUH ITPOBOIUMOT'O aHAJN3A;

BOCIIPHHUMATh, (DOPMYIHUPOBAThH U TIPEOOPa30BBIBATh CYKICHHUS: YTBEPAUTEIbHBIC U
OTpUIATEIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOPEYUS B
dakTax, TaHHBIX, HAOJIOJICHUSX U YTBEPKICHUAX, MIPEJIaraTh KPUTCPUU IS BBISBIICHHSI
3aKOHOMEPHOCTEU U IPOTUBOPEY NN,

JIeNaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M MHIYKTUBHBIX
YMO3aKJTIOUEHUH, YMO3AKITFOUCHUH 110 aHAJIOTHH;

pa3bupaTh JI0Ka3aTelbCTBA MAaTEMAaTHYECKUX YTBEPXKACHHH (IpsIMbIE W OT
IIPOTUBHOT'0), TMPOBOJUTH CAMOCTOSTEIBHO JOKa3aTeIbCTBA MAaTEMaTHYSCKUX (DAKTOB,
BBICTPANBaTh apryMEHTAIIMIO, TIPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI, TIPUMEHSITH METO/T
MaTEMaTUYCCKOW MHIYKIIMH, 00OOCHOBBIBATh COOCTBCHHBIC PACCYKJICHHUS,

BBIOMpATh CIOCOO pelieHus ydeOHOW 3ajaur (CpaBHMBATh HECKOJIBKO BapHaHTOB
penieHus, BbIOMpaTh HamboJsiee MOAXOASAIIMA C Yy4ETOM CaMOCTOSTEIBHO BBIJIEIECHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKue AeiCTBUA !

UCIIOJIb30BaTh  BOMPOCHI  KaK  HMCCJIEAOBATEIbCKUM  WHCTPYMEHT  TO3HAHUS,
dbopMyIHUpOBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHBOPEUHE, MPOOJIEMY, CAMOCTOSTEIHHO
yCTaHABIMBATh MCKOMOE U JIaHHOE, (POpMUPOBATH THUIOTE3Yy, ApPTyMEHTHPOBATH CBOIO
MO3UIMI0, MHEHUE;

IPOBOAUTH MO CAMOCTOSATENFHO COCTABICHHOMY IUJIaHY IKCIIEPUMEHT, UCCIIEI0BAHNE
10 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTECH OOBEKTOB
MEX1y COO0M;

caMoCTOATENbHO  (popmynupoBaTh 000OIIEHUS W BBIBOABI 1O PE3yIbTaTaMm
MPOBEIEHHOTO HAOIIO/IEHUs, MCCIIEIOBAHUSA, DKCIEPUMEHTA, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHUH;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TpoOIecca, a TakKXKEe BBIJBUTATH
MIPETIOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIINH, JAaHHBIX, HEOOXOMMBIX
TUTSI peIIeHUs 3a1a9H;

BEIOWPATH, AaHATM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABIICHNUS,

BbIOMpaTh GopMmy TMpeAcTaBieHUs HHPOPMALMU W WUIIOCTPUPOBATH pelllaeMbie
3a/lauu CXeMaMH, TharpaMMamMu, HHOU TpaduKoil 1 X KOMOUHAITUSIMU;
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OLICHMBAaTh HAAEKHOCTh HMHPOPMAIMM IO KPUTEPHUSIM, NPEIJIOKEHHBIM WIU
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHHKATHBHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eificTBHSI:

BOCIIPHHUMATh U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBHHM C YCJIOBUSMH U
IEIIMU OOIIEHHUS, SCHO, TOYHO, TPAMOTHO BBHIP@KaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
MMMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJy PEIICHHS 3a7add, KOMMEHTHPOBATh
IIOJIy4YECHHBIN pe3yJIbTarT;

B XO/i€ OOCYXIEHHUs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYXKIaeMOHl TeMHlI,
npoOJIeMBbl, peIracMoi 3ajavd, BBICKA3bIBATh HJICH, HAIICJCHHBIC Ha TOWCK pEIICHUS,
COMOCTAaBJISATh CBOM CYXKICHUS C CYXICHUSAMH JAPYTHX YYaCTHHKOB JIMAJIOra,
OoOHapy>KMBaTh Pa3IMYAC M CXOACTBO TO3UIMH, B KOppeKTHOU (opme (popmymnpoBaTh
pa3HoTIacHs, CBOM BO3PAXKCHHS,

NPEJICTABIATh pe3y/IbTaThl PEIICHUS 3aJaud, SKCICPUMEHTa, HCCICAOBaHMS,
IPOEKTa, CAMOCTOSTEIILHO BRIOMPATh (JOpMAT BBICTYIUICHHS C YIETOM 3aa4 Mpe3CHTAIIUN
¥ 0COOEHHOCTEN ayIUTOPHH;

NOHUMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUIYaJTIbHON PabOTHI
Opy pelIeHHH Yy4eOHBIX MaTeMaTHYeCKUX 3a/]ad, MPUHUMATh IeIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, pacmpeneisiTb BUIbI
paboT, MOTrOBapUBAThCSA, OOCYXIaTh MPOIIECC M Pe3yiabTaT paboThl, 0000mMaTh MHEHHS
HECKOJIBbKHUX JIOJICH;

y4acTBOBAaTh B TPYNIOBBIX ¢opmax paboTel (0OCYXJeHHS, OOMEH MHCHHM,
«MO3TOBBIE IITYPMBI» U MHBIE); BHIMOIHATH CBOIO YacTh PabOThl U KOOPAWHUPOBATH CBOU
JEUCTBUSL C JPYTUMHU YICHAMH KOMAaHbl, OIEHWBATh KAYECTBO pe3yJjbTaTa M KaueCTBO
CBOETO BKJIaJa B OOIIMI pe3yibTaT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM y4aCTHUKAMHU
B3aUMOJICCTBHUSL.

PerynsiTuBHbIe YHUBepcalbHbIEe YUueOHbIe JAeiicTBUs
Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI IS PENICHHWS B JKU3HEHHBIX W YYEOHBIX CHTYaIUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX TMOAXOJAX TPUHATHAS pemeHUN (MHIUBUIYaTbHOE,
IPYIIIOBOE);

CaMOCTOSITETIHO COCTAaBISITh IUIAH, alTOPUTM PEIIEHUs 3aaadd (WA ero 4acTh),
BEIOWpATh CHOCOO pemieHusT C y4€TOM MMEIONIUXCS PECYpPCOB W COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATH BAapPHAHTHI PEMICHUH C y4ETOM
HOBOM MH(OpMaInu.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJLJIEKT:
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BJIAJETh CHOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpouecca M pe3yibTaTa
pElIeHHs] MaTeMaTUYECKOM 3a1a4ui, CAMOMOTHBALIUU U PEPIIEKCUN;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUU 3aa4H, BHOCUTD
KOPPEKTUBBI B AESATENbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJEHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEW;

OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa JEITENBHOCTH IOCTABICHHONM UEIU W
YCIOBUSIM, OOBSCHATH NPUYUHBI JOCTUKEHUS WM HEIOCTHXKCHHSI UENH, HaXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIp@XKaTh AMOIMHU NPU HU3YyYEHUU MaTEeMaTUYeCKUX OOBEKTOB U (PaKToB, NaBaTh
AMOLMOHAIBHYIO OLEHKY PELICHHUS 3a/1auu.

MPEOMETHBIE PE3Y/IbTATbI

K koHmy oOydenust B 7 Kjacce OOy4arolUHCA TOJYYUT CIEAYIOIIME MPEAMETHBIC
PE3YABTATHI:

Yurarh nHGOpMaINIO, IPEICTABIEHHYIO B TAOIUIAX, HA AMarpaMMax, MpeaCcTaBIsaTh
JaHHBIE B BUJE Ta0JIUII, CTPOUTH CTOJIOMKOBBIE (CTOJIOYATHIE) U KPYTrOBBIE JUATPAMMBI 110
MaccHBaM 3HaAYECHUM.

OnuceiBaTh U UHTEPIPETUPOBATH PEAIBHBIE YKCIIOBBIE JTAHHbBIE, NPEICTABICHHBIE B
TabJIMIax, Ha AMarpammax, rpaukax.

Hcnonp3oBaTh AJIsI ONUCAHUS [TAHHBIX CTATUCTUUYECKHE XApPAKTEPUCTHUKU: CpEIHEE
apuMeTHIecKoe, MeInaHa, HanboJbIIee U HAMMEHbIIIEEe 3HAUCHUSI, pa3MaXx, KBapTUIIH.

NMers mpencraBieHUE O JIOTUYECKHX YTBEPKICHUSIX M BBICKA3bIBAHUSX, YMETH
CTPOUTH OTPHULIAHUA, (HOPMYIUPOBATH YCIOBHBIE YTBEPKACHHS MPU PEIICHUH 33724, B TOM
quclie U3 JPYruX y4eOHBIX KYpCOB, UMETh MPEACTABICHHE O TEOPEMax-CBOMCTBAX M
TeOpeMax-Tipu3HaKaXx, O HEOOXOJAMMBIX H JIOCTATOYHBIX YCJIOBHUSX, O METOJE
JI0KA3aTeNIbCTBA OT MPOTUBHOTO.

NmeTp mpencraBieHue O CIy4alHOW W3MEHYMBOCTH HAa IPUMEpax pe3yJIbTaTOB
U3MEpPEHUN, T1IeH, (U3NUYECKNX BEIWYHH, AHTPOIIOMETPHUYECKUX JaHHBIX, HWMETh
MPEJICTABIEHUE O CTATUCTUYECKOW YCTOUYUBOCTH.

Hcnonp3oBaTh [Uisl OMMCaHUS JTaHHBIX YaCTOTbl 3HAYEHUM, TPYIIUPOBATH JTaHHbIE,
CTPOUTH TUCTOTPAMMBI TPYNITUPOBAHHBIX JAHHBIX.

Hcnonp3oBaTe Tpadbl mis pemieHHus 3aaad, UMETh MPEJCTaBICHHE O TEePMHUHAX
Teopuu rpadoB: BeplinHa, peOpo, Lenb, IUKI, TyTh B Ipade, UMETh Npe/ICTaBIeHUE 00
o0xozne rpada u 00 OpUEeHTUPOBAHHBIX rpadax.
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K koHumy oOydenuss B 8 kiacce oOyyaroluiCs MOJYYUT CIEAYIOIIHE MPEAMETHBIC
pe3yJIbTaThI:

OnepupoBaTh NOHATUSAMHM MHOYKECTBA, IMOJMHOYKECTBA, BBIIOJHATH ONEPALMMU HAJ
MHOXECTBaMHU: OOBEAUHEHUE, MEePEeCeUEHUE, MEePEeUUCISITh 3JIEMEHThl MHOMXECTB C
MCII0JIb30BAaHUEM OPraHM30BaHHOTO Nepedopa 1 KOMOMHATOPHOTO MPABHJIa YMHOKEHHUS.

HaxoauTe BEpOSATHOCTH CHOy4dyaWHBIX COOBITHM B CIy4allHBIX ONBITAaX, 3Has
BEPOSITHOCTU 3JEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OMNbITaX C PAaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU, UMETh MOHITHE O CIy4allHOM BBIOOpE.

OnuceiBaTh AaHHBIE C IOMOIIBIO CPETHUX 3HAUYEHUN U MEp paccerBaHus (JUcCTepCHs]
U CTaHJapTHOE OTKIOHEHHUE). YMETb CTPOUTh W HWHTEPHPETUPOBATH JAUArpPaMMBbI
pacceuBaHusl, UMETh MIPEICTABICHUE O CBSA3M MEX]ly HAOMI0JaeMbIMU BEJTMYUHAMM.

HNmers mpencraBieHue O JiepeBe, O BeplIMHAX U pEOpax JepeBa, MCIOJIb30BAaHUU
JIEpPEeBbEB TPH pEUICHUH 337a4 B TEOPUM BEPOSTHOCTEH, B JPYrUX Yy4eOHBIX
MaTEMaTUYECKUX Kypcax M 3a7a4 U3 APYrux yuyeOHbIX IPEIMETOB.

OnepupoBaTh TOHATHEM COOBITHSI KaK MHOXECTBA JJIEMEHTAPHBIX COOBITHIA
CJIy4ailHOTO OIbITa, BBIMOJHITH ONEpaluu HaJ COOBITUSIMH, UCIIONB30BATh IPU PEIICHUU
3aja4 JAMarpaMMbl OWiepa, YHUCIOBYIO MpSIMYIO, MNPUMEHATh (OPMYIy CIOKECHHS
BEPOSITHOCTEMN.

Ilonb30BaTbCsA MPAaBUIOM YMHOXEHHUS BEPOSITHOCTEM, HMCIOJIB30BATh JIEPEBO IS
IPEICTABICHUSl CIIy4allHOTO ONBbITa NpH pelleHHH 3axad. OnepupoBaTh IMOHATHEM
HE3aBHCHUMOCTU COOBITUH.

K konmy oOydenuss B 9 kjacce 0oOydarolmUHCsA TOJYYUT CIEAYIOIIHME MPEAMETHBIC
pPE3YIBTATHI:

[lonb3oBaThCsl KOMOMHATOPHBIM  TMPABHJIOM  YMHOXKEHHS, HaXOIUTh YHCIIO
MIEPECTAaHOBOK, YUCJIO COYETAHUH, MOJIb30BATHCSA TpEeyroiabHUKOM [lackans mpu peumieHuun
3a/iay, B TOM YMCJI€ Ha BBIYUCIICHHE BEPOSTHOCTEH COOBITHIA.

Hcnonp30BaTh NOHATHE TEOMETPUYECKOM BEPOSITHOCTH, HAXOJAHUTh BEPOSITHOCTH
COOBITHII B OIBITaX, CBA3aHHBIX CO CIy4ailHBIM BBIOOPOM TOYEK M3 IUIOCKOH (HUTYpHI,
OTpE3Ka, JJIMHBI OKPYKHOCTH.

HaxonuTh BEpOSTHOCTH COOBITHMM B OMNBITaX, CBSA3aHHBIX C MCHBITAHUSMU 10
JOCTHKEHUS MEPBOTO YCIIEXA, B CEPUSIX UCIIBITAHUN bepHyIn.

NmeTp mnpencraBieHWe O CIyYalHBIX BEJIMYMHAX M OMNO3HABATh CIIyYaWHbBIE
BEJIMYMHBI B SIBJICHUAX OKPYXKAIOIIETO MHUpPA, OMEPUPOBATH MOHATHUEM «paclpeiesieHUue
BEPOATHOCTEW». YMEThb CTPOUTH PACIPEACIICHUS BEPOSITHOCTEW 3HAYCHUM CIIyYalHBIX
BEJINYMH B U3YUCHHBIX OIbITaX.
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Haxomute MaremMaTuueckoe OXUIaHUE W JIUCIEPCUI0 CIIyYaWHOM BEJIWYMHBI 10
pacupeneseHrI0, IPUMEHATh YUCIOBbIE XapaKTEPUCTUKU U3YUEHHBIX PACIPEACIEHUN TTPU
pELIEHNH 3a7a4.

Nmers mpencraBieHne O 3aKOHE CIy4YaWHBIX YHMCEII Kak O IPOSBICHUHU
3aKOHOMEPHOCTH B CIy4YallHOM M3MEHUYMBOCTH, TOHUMATh MaTeMaTUYECKOe 00OCHOBAHUE
OJIM30CTH YaCTOTHI M BEPOSITHOCTH COObITHA. MIMETh mpencTaBieHHUE O POJIM 3aKOHA
OOJBIINX qucell B pUpoIe u oOuIecTBe.
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TEMATUYECKOE MNJIAHUPOBAHWME

7 KNACC

Ne

/ HaumenoBanue pa3aejioB 1 TEM NMIPpOorpaMmabl
n/n

KoaunuyecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThbI

[IpencraBnenue qaHHBIX

OnucarenbHas CTaTUCTUKA

Cny4aliHasi UBMEHYMBOCTh

Brenenue B Teopuro rpadon

Jloruka

BeposTHOCTE 1 9acToTa CIy4aitHOTO COOBITHS

~N|o|jo|h~[WIN|F

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN

1Ol |wW |~ (01|00 (>

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME
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8 K/IACC

Ne
n/n

HaumenoBanue pa3aejioB 1 TEM IPpOorpaMmMmabl

KoaunuyecTBo yacoB

Bcero

KoHnTpoJbHbie
padoThbI

IToBTOpEenue kypca 7 knacca

MHoxecTBa

BepostHOCTb ciydaitHOTO COOBITHS

OmnucarenbHas cTaTucTHKa. PaccenBanue JaHHBIX

Brenenue B Teopuro rpados

Jloruka

Omneparuu HaJ CIIydaiHBIMUA COOBITUSIMU. CII0)KEHHE BEPOSTHOCTEH

YcroBHas BEpOSITHOCTh, YMHOKEHUE BEPOSITHOCTEHN, HE3aBUCUMbBIE COOBITHS

Ol N[O |[wW|IN]|F

[ToBTOpEeHME, 0000MIIEHNE, CUCTEMATH3AIIHS 3HAHUN

gl jw I fwio (x| |W

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

w
N

21



9 K/IACC

Ne
n/n

HaumenoBanue pa3aejioB U TEM IIPpOorpaMmMmabl

KoaunuyecTBo yacoB

Bcero

KoHnTpoJbHbie
padoThbI

[ToBTOpeHue kypca 8 kiacca

DneMeHTbl KOMOMHATOPUKH

I'eomeTprueckast BEpOSTHOCTh

Ucnbiranusa bepuaymim

CnyvaiiHasi BETUYMHA

YwucaoBeie XapaKTCPpUCTUKU CJ'Iy‘-I&fIHBIX BCIINYUH

3aKk0oH OOJIBIINX YHCEIT

Oo|IN|OO|OM|[W|IDN]|F

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIHS 3HAHUN

A IO [WIOO (WO W

OBIIEE KOJJMYECTBO YACOB I10 ITPOIPAMME

w
N
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MOYPOYHOE NMNAHUPOBAHUE

7 KNACC
Ne KosmnyecTBo yacos
n/n Tema ypoka KonTposbHbie
Bcero
padoThbI
1 [IpeacraBnenue JaHHBIX B BUJIE TAOJIUII, JUArpaMM. 3anoJIHEHHUE TaOJIHII, YTEHUE U i
MTOCTPOEHHUE CTOJOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX JHarpaMmm
) [IpencraBnenune TaHHBIX B BUJIEC TAOJIUII, JUArpaMM. 3anoJIHEHHUE TaOJIHII, YTEHUE U 1
MMOCTPOCHUE CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX THArpaMM
3 Urenne rpadKoB peallbHBIX TIPOIECCOB 1
4 [TpakTruueckas padota o Teme "M3Bneuenne naHpopmManyu U3 AuarpaMm 1 TaOJIHIL,
HCMOJIb30BAHUE U MHTEPIIPETALMS JaHHBIX" 1
5 OmnucarenpHas CTaTUCTUKA: CpeHee apuMeTHIecKoe, MearuaHa 1
6 OmnucarenpHas CTaTUCTUKA: CpeHee apuMeTHIecKoe, MearuaHa 1
7 OnucarenpHasi CTATUCTUKA: pa3Max, HauOoJbIllee U HAaNMEHbIIee 3HAYCHH S, KBAPTUITU 1
8 OnucarenpHasi CTAaTUCTHKA: pa3Max, HauOoJbIlIee U HauMEHbIIee 3HAYCHU S, KBApTUIIH 1
9 OnucarenpHasi CTAaTUCTHKA: pa3Max, HauOoJbIlIee U HauMEHbIIee 3HAYCHU S, KBApTUIIH 1
10 OnucarenpHasi CTAaTHCTUKA: CPEHEE TAPMOHHUECKOE, CPEIHEE TaPMOHUYECKOe
YHCIIOBBIX JaHHBIX 1
1 OnucarenpHasi CTATUCTUKA: CPEHEE TAPMOHUUYECKOE, CPEeIHEeE TApMOHUUYECKOE
YHCIIOBBIX JTaHHBIX 1
12 ITpakTnyeckas pabora no teme "OmnucarenbHas CTATUCTHKA: MpaKTHUecKas padoTa" 1
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[IpuMmepsl cirydalilHOM U3MEHYMBOCTH IIPU U3MEPEHUAX, B MACCOBOM IIPOU3BOJICTBE.

13 TenmeHuu U cydaifHpie KOJIeOaHUs 1
14 I'pynnupoBKka TaHHBIX, IPEACTABICHHUE CIIyYaHHON U3MEHYUBOCTH C IIOMOILBIO

quarpaMm. YacTtoTel 3HaYE€HH; CTATUCTUYECKAs YCTOMYHBOCTh 1
15 I'pynnupoBKka TaHHBIX, IPEACTABICHHUE CIIy4alHHON U3MEHYMBOCTH C IIOMOILBIO

quarpaMm. YacToTel 3HaYEHHI; CTATUCTHYECKAs YCTOMYHBOCTh 1
16 I'pynnupoBka TaHHBIX, IPEACTABICHHUE CIyYalHON U3MEHYMBOCTH C IIOMOILBIO

nuarpaMm. YacToTel 3HaYEHHI; CTATUCTHYECKAsT YCTOMYHBOCTh 1
17 [IpakTnueckas padota no teme "CiyyaiiHasi U”3MEHYUBOCTH" 1
18 I'pad, Bepminna, pedbpo. Crenens BepmmHbl. Yncno pédep 1 cymmapHasi CTETeHb

BepiuH. [lonstue o cBs3ubIX rpadax. [lyru B rpadax .
19 Heru u nuxel. O6xox rpada (ditnepos myTh). [ToHsTHE 00 OpHUEHTHPOBAHHOM T'pade 1
20 Heru n ke, O6xox rpada (ditnepos nmyth). [ToHsTHE 00 OpHUEHTUPOBAHHOM T'pade
21 Pemenue 3agau ¢ momompio rpados
99 Jloruka. YTBepKaeHUs U BbICKa3bIBaHUA. OTpHUIIaHUE YTBEPKACHMS, YCIOBHBIE

YTBEPKICHUSI, 0OpaTHbIE U PABHOCUIIbHBIE YTBEPKICHHS 1
23 Heobxonumble u JocTaTOYHBIE YCIOBHS, CBOMCTBA U MPU3HAKH 1
24 [IpoTHBOMIOJIOKHBIE YTBEPKIECHUS, JOKA3ATEIbCTBA OT IPOTUBHOIO 1
25 CrnydaifHbIN SKCTIEPUMEHT (OTIBIT) ¥ CIIY9aiiHOE COOBITHE 1
26 BeposTHOCTB 1 YacTOTa CIIy4ailHOTO COOBITUS 1
27 BeposTHOCTE M yacToTa CIIy4aifHOTO COOBITHUS 1
28 Poip ManoBeposSTHBIX U MPAKTHYECKHU JOCTOBEPHBIX COOBITHI B IPUPOAE U B OOIIECTBE 1
29 ITpakTuyeckas paborta o Teme "BeposTHOCTh M yacTOTa CiIy4yailHOro coOBITUS" 1
30 IToBTOpenue u o6o0menue. [IpencraBnenne ganubix. OnucarenabHas CTAaTUCTHKA 1
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31 [ToBTOpenue u o6odenue. [Ipencrapnenne nanupix. OnucareinbHasi CTATUCTUKA 1
32 [ToBTOpenue u 060061eHNEe. BeposSTHOCTh CITydaliHOTO COOBITUS 1
33 [ToBTOpenue u 06o0menne. MHOXKecTBa M OJAMHOXKECTBA. DIIEMEHTHI TEOPHUU TpadoB 1
34 Hrorosas koHTposbHas paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 K/IACC

KoaunuyecTBo yacoB

Ne Tema ypoka KonTpoibHbie
n/n Bcero
padoThbI

1 [ToBTopenue/ Ilpencrabienne AaHHBIX B Buje Tabnuil U auarpamMm. OnucartenbHast

CTaTHCTHKA !
2 [ToBTopenue/ Ciydaiinas n3aMeHUYUBOCTh. CilyyaliHble cOOBITHS. BeposTHOCTH U 4acTOTHI. 1
3 [ToBTOpEHNE. D1eMEHThI TEOPUU MHOXKECTB. DIIEMEHTHI TeOpUH TpadoB 1
4 MHO03k€ecTBO U MOJAMHOXKECTBO. [IprMephl MHOKECTB B OKPYKaIOILIEM MUPE 1
5 [Tepeceuenne n oObeMHEHNE MHOKECTB. J{narpammer Ditnepa 1
6 Uucnossle MHOKecTBa. [IprMepbl MHOKECTB U3 anreOpsl U TeOMETPUU 1
7 [lepeuncrenue 31eMEHTOB MHOXKECTB C MIOMOIIBI0 OPraHU30BaHHOTO Tiepedopa U MpaBuiIa

yMHOkeHus. Dopmyrna BKIIIOUEHUA-UCKITIOUECHUS 1
8 DneMeHTapHbIe COOBITHS. BEpoSTHOCTH CiydaitHbIX COOBITHMA. OTBITHI ¢

PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CiTydailHBINA BHIOOD 1
9 DneMeHTapHbIe COOBITHS. BEpoSTHOCTH CiIydailHbIX COOBITHIA. OTBITHI ¢

PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CiTydailHBINA BHIOOD 1
10 DneMeHTapHbIe COOBITHS. BEpoSTHOCTH CiaydailHbIX COOBITHIA. OTBITHI ¢

PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CITydaitHBIN BHIOOD 1
11 [IpakTnueckas pabota o teme "BeposTHOCTH cirydyaitHOTro coObITUS" 1
12 N3mepenue paccemBaHus YUCIOBOrO MaccuBa. Jlucnepceus u cTaHaapTHOE OTKIIOHEHHE

YHCIOBOT0O Habopa 1
13 N3mepenue paccemBaHus YACIOBOIO MaccuBa. Jlucnepeus u CTaHIapTHOE OTKJIIOHEHHE 1
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YHICIIOBOTO Habopa

14 CaoiicTBa AMCTIEPCUM U CTAaHAAPTHOI'O OTKJIOHEHUS 1
15 JlnarpamMmbl paccenBaHUs JBYX HAOIIOAaeMbIX BeMIrH. JIMHEHAs CBSI3b HA qUarpamme

paccenBaHUs 1
16 [TpakTuaeckas padbora o teme "PaccenBanue qaHHbBIX" 1
17 KonTponasHas paborta no teme "OnucaTenbHas cTaTUCTUKA" 1
18 HepeBo. [lepeBo ciydaiinoro sxcniepumenTa. CBONCTBA JIEPEBHEB: €IMHCTBEHHOCTD ITYTH,

CBSI3b MEKTy YHCIIOM BEPIIMH U YHCIIOM pEdep 1
19 [TonsiTre o mockux rpadax
20 Pemenue 3a1a4 ¢ MoMoOIIBIO IEPEBHEB 1
21 Jlornueckue coro3bl «M» u «MJIN». CBsA3b MEXKy JIOTHYECKUMHU COKO3aMU U OTIEpAllUIMHU

HaJl MHOXXECTBaAMH 1
22 Hcnonp3oBanme TOTHUECKUX COIO30B B alireope 1
23 CrnydaiiHple COOBITHS KaK MHOYKECTBA JIEMEHTAPHBIX COOBITHIA 1
24 [TpoTuBomoNOXHBIE COOBITHA. Oniepaniuy Hajl COOBITUIMHU 1
25 dopmyiia coKeHHUsT BEPOSITHOCTEH 1
26 [IpaBuio yMHOKEHHSI BEPOSITHOCTEH. Y ciioBHasi BepOATHOCTb. [IpencraBienue

CIIy4aifHOTO AKCIIEPUMEHTA B BUJIE JIepeBa 1
97 [IpaBuio yMHOKEHHSI BEPOSITHOCTEH. Y ciloBHasi BepOATHOCTb. [IpencraBienue

CIIy4aifHOTO AKCIEPUMEHTa B BUJE JIepeBa 1
08 [IpaBuio yMHOKEHHSI BEPOSITHOCTEH. Y ClIoBHasi BepOATHOCTb. [IpencraBienue

CIIy4aifHOTO IKCIIEPUMEHTA B BUJIE JIepeBa 1
29 HezaBucumplie coObITHS
30 HezaBucumblie coObITHS
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31 [ToBTOpenue u o6ood1IeHre. PaccenBanmne JaHHBIX B YUCJIOBBIX MacCHUBaX 1
32 [ToBTOpenue u o6o0menue. Onepanuy HaJ MHOXKECTBAMU U COOBITUSAMU. JlepeBbs u L
TUIOCKHUE Tpadbl
33 [ToBTOpEeHue fl 00001menue. BepostHOCTE citydaiitHOTO cOOBbITHS. CII0KEHNE U YMHOKEHUE L
BEPOSATHOCTEH
34 [ToBTOpenue u 06061eHue. JlepeBbs U I0CKUE rpadol 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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9 K/IACC

Ne KosmnyecTBo yacos
n/n Tema ypoka KonTpoibHbie
Bcero
padoThbI

1 [ToBTopenue. [IpencraBnenue nanHbix. OnucarenbHas CTATUCTHKA 1
2 [ToBTOpenue. Onepanun Hax coObITUsIMU. He3aBucuMoCTs cOOBITHI 1
3 [ToBTOpenue. JlepeBps u MIIOCKUE rpadbl 1
4 KoMOuHaTopHO€E IPpaBUIJIO YMHOKEHUS 1
5 [lepectanoBku U (akTopran 1
6 Ywucro coderanuii u TpeyronbpHuk [lackans 1
7 CBoiicTBa Yncelsl COUYCTaHUM 1
8 Bunom Herotona 1
9 Pemenue 3agau ¢ ucnosib30BaHUEM KOMOMHATOPUKH 1
10 I'eomeTrpuueckas BeposiTHOCTh. CiTydaliHBIN BEIOOP TOUKH U3 (DUTYPHI HAa TUIOCKOCTH, U3 1

OTpe3Ka, U3 Iyrd OKPYKHOCTH
1 I'eomerpuueckas BepossTHOCTb. CityuaiiHblil BBIOOP TOUKU U3 (DPUTYpBI HA IUNIOCKOCTH, U3 1

OTpe3Ka, U3 Iy OKPYKHOCTH
12 I'eomerpuueckas BeposTHOCTb. CityyaiiHbIi BBIOOP TOUKU U3 (GUTYpHl Ha MJIOCKOCTHU, U3 1

OTpe3Ka, U3 Iyr'd OKPYKHOCTH
13 Hcneitanuda. Yenex u Heyaada. Cepust HCIIBITAHUN 10 IEPBOTO ycexa 1
14 Hcneitanuda. Yenex u Heyaaya. Cepus HCIIBITAHUM 10 IEPBOTO ycIiexa 1
15 Cepus ucnbiTanuiit bepaymuin. BepostTHocTH coOBITHI B cepun ucnibiTaHuil bepHyiu 1
16 Cepus ucnbitanuii bepaymuin. BepostTHocTH coOBITHI B cepun ucnibiTaHuil bepHyiu 1
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17 Cepus ucnsitannii bepaymm. BepositHocT coObITHil B cepun ucibITanuii bepuymnnu 1
18 CnyqaitHblii BEIOOP U3 KOHEYHOIO MHOKECTBA 1
19 CnyyaiiHas BelMYuHA U pacnpezeneHue BepositHocTeld. [IpuMepsl ciydaiiHbIX BETUYUH 1
Baknble pacnpenesieHuss — YUCIIO MONBITOK B CEPUU UCIBITAHUH J10 IIEPBOrO ycrexa u
20 YHCJIO YCIIEXOB B CEPUU UCIIBITAaHUN bepHyu (reomerpruueckoe 1 OMHOMHAIIBHOE 1
pacrpeieneHus )
Baxxnbie pacnpeneneHus — 4KUCIIo MONBITOK B CEpUU UCTBITAHUI JI0 IEPBOrO ycrexa u
21 YHCJIO YCIIEXOB B CEpUU UCIIBITAaHUN bepHynu (reomerpuueckoe 1 OMHOMHAIIBHOE 1
pacrpeeneHus )
29 MaremMatrnueckoe 0)XKUAAHNE CITydalHOW BeIMYUHBL. PU3NYECKUI CMBICIT
MaTeMaTH4eCKOro okuaanus. [Ilpumepsl HCTIOIB30BaHHS MATEMAaTHYECKOTO OKUIaHUS 1
23 MaremMaTrnueckoe 0)XKUAAHNE CITydallHOW BeIMYUHBL. PU3NYECKUI CMBICIT
MaTEeMaTU4ECKOro OKuanus. IIpumepsl HCIOIB30BAHNS MATEMAaTHYECKOTO OKAIaHUS 1
24 Jucnepcus M CTaHAAPTHOE OTKJIIOHEHHE CITy4ailHOW BETUYMHBI 1
25 CBoiicTBa MaTEMaTHYECKOTO OKHMIaHUSI M TUCTICPCUH 1
26 MaremaTnueckoe 0XKUAAHAE U TUCIIEPCHS] H3YYEHHBIX paclpeaeIeHUI 1
27 MatemaTnueckoe OKUIAHUE U AUCTIEPCHS] U3YUCHHBIX PacIpeeICHUN 1
28 Hepasencto UeOpleBa. 3aK0H OOIBIIMX YUCET 1
29 MatemaTnuecKkue OCHOBAHUS U3MEPEHMSI BEPOSITHOCTEN 1
30 Poub 1 3HaueHue 3akoHa OOJBIINX YHMCEN B HAyKe, B IPUPOJIE U OOLIECTBE, B TOM YHCIIE B
COLIMOJIOTMYECKUX 00CIIEIOBAHUSAX U B U3MEPEHHUSAX 1
31 IToBTOpenue u o6o0meHue. BeposaTHOCTH ciaydaliHbIX COOBITUN. DIeMEHTHI
KOMOHMHATOPUKH 1
32 [ToBTOpenue u o6oOIeHne. 3aKOH OOIBIINX YHCET 1
33 HTorosas KOHTpoJbHas paboTa 1
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34

IToBTOpenue u 06061menue. Cepus ncnsitanuii bepaymnu. CinydaiiHble BEIMYUHBI U
pacripenenenus. YncaoBble XapaKTEePUCTUKH CITy9aifHBIX BETMYMH. 3aKOH OOJIBIINX YHCEI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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HpOBepﬂeMLIe Tpeﬁonaﬂml K pe3yJbTarTaM 0CBOCHUA OCHOBHOM 06p330B3TeJILHOI7I nporpaMmmasl 1

MPpOBEPAECMBIC 3JIEMEHTDLI COACPKAHUSA

B ¢enepanbHBIX M pEerMOHANBHBIX MPOLEAYpax OICHKH KadyecTBa OOpa3oBaHUS HCIIOJIB3YETCS

nepedeHsb (Koau(pUKaTop) pacnpeesieHHBIX 1O KiaccaM IPOBEPsSEMBbIX TPEOOBAHUU K pe3yiIbTaTam

OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM MNpPOrpaMMbl OCHOBHOIO OOIIEro 0OOpa3oBaHHS U AIIEMEHTOB
COJICPKAHHUS TI0 MATEMAaTHKE

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTesIbHON MporpamMMsl (7 Kiacc)

Kon [IpoBepsieMble IpeIMETHBIE PE3YJAbTATHl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbraTta
1 Yucna 1 BEIYUCICHUS
11 BEITIOJTHATE, coOYeTass YCTHBIE M NMHChMEHHBIC MPHEMBI, apu(METHICCKHE
' JCUCTBUS C pAIMOHATHLHBIMU YHCIIAMHU
HaxonuTh 3HAYeHHS YHCIOBBIX BBIPAXKCHHHA, TPUMEHSATh Pa3HOOOpa3HbIC
1.2 CrocoObl W MpHEMbl BBIYMCICHHS 3HAYEHHH JPOOHBIX BBIPAXKEHUM,
CoJIepXKariux 0OBIKHOBEHHBIC U JIECATUUHBIC IPOOH
[TepexoauTs OT 0HOM (HOPMBI 3aNTUCH YKCeN K Apyroi (mpeoOpa3oBhIBAThH
1.3 JECATUYHYIO IpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ACCATUIHYIO IPOOb)
14 CpaBHUBATh U YIOPSAIOUMBATH PALIMOHATIbHBIE YUCIIA
15 OKpyTJaTh yncaa
BbInoNnHATE TPUKUAKY U OLEHKY pe3ylbTaTa BbIYHUCICHHM, OICHKY
1.6 3HAYEHUIN YHCIOBBIX BbIpAXXEHHUU. BBHIMOIHATH AEHCTBUS CO CTENEHSIMH C
HaTypaJIbHBIMU TIOKa3aTeNIIMU
17 [IpuMeHsTh TpU3HAKK  JEIMMOCTH, pa3lioKEHHE HAa  MHOXKHUTENH
' HaTypaJIbHBIX YHCEI
Pemath mpakTUKO-OPUEHTUPOBAHHBIE 33/1a4M, CBS3aHHBIC C OTHOLICHUEM
18 BEJTUYHH, MPOMOPLUOHATIBHOCTHIO BEJIMYUH, MPOLIEHTaMH,
' WHTEPIPETUPOBATh PE3YNbTAThl PEIICHUs 3a/a4 C YYEeTOM OTpaHUuYEHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX 0OBEKTOB
2 AnrebpandecKkue BhIPAKCHHUS
21 Hcnonb3oBath  anreOpanyeckyrd  TEPMUHOJIOTHUIO UM CHMBOJIHKY,
' MIPUMEHSTH €€ B MPOIIECCe OCBOSHHS yueOHOTo MaTepuana
29 Haxonuth 3HaueHWs OYKBEHHBIX BBIPQKECHHH TpPU 3aJaHHBIX 3HAUCHUSIX

NEPEMECHHBIX
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BrInoaHsTh npeo 6p2130BaHI/I$I Ocjoro BBIPAXKXCHUA B MHOTI'OYJICH

2.3
MIPUBEACHUEM IMOI0OHBIX CIaraeMbIX, pACKPBITHEM CKOOOK
24 BbINOJIHATE YMHOKEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOIOWIEHAa Ha
' MHOTOYJIEH, IPUMEHATH OPMYIIbI KBaJlpaTa CyMMBI U KBaJipaTa pa3HOCTH
OcymiecTBIATh pa3aoKEHUE MHOIOUYIEHOB HAa MHOMKUTEIM C IOMOIUIBIO
2.5 BBIHECEHMSI 3a CKOOKHM OOIIEro MHOXWTENS, I'PYNIHUPOBKU CllaraeMblX,
npUMeHEHHs! (HOPMYIT COKPALIEHHOTO YMHOKECHUS
26 [IpumensaTs npeoOpa3oBaHMs MHOTOYJICHOB [yl PELIEHUS Pa3IuYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKHU
27 Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMH IMOKA3aTEIAMU IS
' npeoOpa3oBaHMsl BBIPAKEHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrate nrHENHbIE ypaBHEHUS C OJJHOM NMEPEMEHHOW, MPUMEHsS IpaBuia
3.1 nepexosia OT UCXOJHOTO ypaBHEHHS K paBHOCHILHOMY eMy. IIpoBepsTs,
SIBIISIETCS JIU YUCIIO KOPHEM YpaBHEHHUSI
32 [IpumensTh rpadguueckue METObl MPU PEeUICHUH JTUHEHHBIX YpaBHEHUHN U
' UX CHCTEM
33 [lonbupats mpumepsl Hap 4YHCENd, SBJIAIOLIUXCS PELICHUEM JIMHEHHOTO
' YPaBHEHHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPAWMHATHOW IIJIOCKOCTH TpauK JMHEHWHOTO YPAaBHEHHS C
3.4 IBYMsl IIEPEMEHHBIMM; I0JIb3yACh TIpaUMKOM, IPUBOAUTH IMPUMEPHI
peleHus] ypaBHEHUS
35 Pemare cucteMsl AByX JMHEWHBIX YpaBHEHMH C JIByMsl IIEpEMEHHBIMHU, B
' TOM YHCJIC TPaPUIECCKU
CocraBiaTh M pemarh JIMHEHHOE YpPaBHEHHE WM CHCTEMY JIMHEWHBIX
3.6 YPaBHEHUH IO YCIIOBHUIO 3a/1a4M, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4ui IOJY4YEeHHBIH pe3ysbTaT
4 Koopaunats! u rpadpuku. OyHkmm
N300paxaTh Ha KOOPIMHATHOW MNpPSAMON TOYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KH, HWHTEpBajbl, 3alUCBIBATH
YHCIIOBbIE TPOMEXYTKH Ha alreOpandeckoM si3bIKe
4.2 Otmedats B KOOPIAMHATHOM MNIOCKOCTH TOYKH I10 3a/IaHHBIM KOOPAWHATaM
4.3 Crpourts rpaduku nuneiHbIX QyHKIUil. CTpouTh rpaduk GyHKIUU Y = |X|
44 OnwuceiBaTh C TOMOLIBIO (YHKIMA W3BECTHBIE 3aBUCUMOCTH MEXIY

BCIIMYMHAMHU: CKOPOCTb, BpEMdA, pacCTOAHUC, 1LCHY, KOJIHUYCCTBO,
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CTOUMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00beM paboThI

4.5

Haxonuts 3HaueHune GpyHKIMU IO 3HAYCHHUIO €€ apryMeHTa

4.6

[NornnmaTs Tpaduueckuii ciocod MpencTaBiIeHus U aHaI3a HHPOPMAIUH,
W3BIIEKaTh M WHTEPIPETHPOBATH MHPOPMALUIO M3 TPAPHUKOB pEaTbHBIX
MPOLECCOB U 3aBUCUMOCTEM

BeposiTHOCTh 1 cTaTuCTHKA

5.1

YuraTh MHPOPMALIMIO, TPEJCTABICHHYIO B TaOJHIAX, HA JUarpamMMax,
MPEJCTaBIATh TaHHBIE B BHJIE TAOIHII, CTPOUTH AHArpaMMBbl (CTOJIOMKOBEIE
(cronbuaTble) U KpYyroBbI€) IO MacCUBaM 3HAUEHUIN

5.2

OnuceiBaTh W UHTEPIPETUPOBATh pEAIbHBIE UHUCIIOBBIE JIAaHHBIE,
Ipe/icTaBJIeHHbIE B Ta0IMIIaX, HA JUarpammax, rpapukax

5.3

Hcnonws30Bath 11 ONMHMCAHUS JTaHHBIX CTATHCTUUYECKHE XaPaKTEPUCTHKU:
cpenHee apudMeTuyeckoe, MeJUaHa, HauOOJbIllee W HauMEHbIee
3HAYEHMs, pa3Max

5.4

HNmers mpencraBiaeHue O CIy4allHOM HM3MEHYMBOCTH Ha IIpUMEpax IEH,
(¢u3nuecKkux  BEJIMYUH,  AHTPONOMETPUYECKUX  JAHHBIX,  HUMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH

I'eomerpust

6.1

Pacnio3HaBaTh H3ydeHHBIE Te€OMETpUYECKHE QHUTYPHI, ONPEACTATh HX
B3aMMHOE€ paCIlOJIOKEHHE, H300pakaTh T'E€OMETpUYECKUe (UTYPHI,
BBITIOJIHATh YEPTEKH IO YCIOBUIO 3ajauyd. M3MepsATh JHHEWHBIE H
yIJIOBBIC BEJIIMYMHBL Pemarh 3ajauM Ha BBIYMCICHHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB

6.2

Jlenate rpyOyi0 OLICHKY JIMHEWHBIX W YIJIOBBIX BEIMYMH IPEAMETOB B
peaIbHOM KU3HU, Pa3MEpPOB MPUPOTHBIX O00BEKTOB. Paznmuuarh pazmepsl
3THX 00BEKTOB MO MOPSAIKY BETUINHBI

6.3

CTpOI/ITL YCPTCIKU K TCOMCTPUICCKUM 3aavdaM

6.4

ITonn3oBaThCs [MpHU3HAKaMH PaBCHCTBA TPCYIOJIbHHUKOB, HWCIOJIb30BATH
IIpU3HAKU H CBOMCTBaA paBHO6e,I[peHHBIX TPEYIrOJIbHUKOB IIpU PCIICHUU
3aaaq

6.5

HpOBO,[[I/ITB JIOTUYCCKUC pacCyKACHUA C HCIIOJIB30BAHHUEM
TCOMETPUUCCKUX TCOPEM

6.6

ITonp30oBaThCs IMpu3HakaMu pPaBCHCTBA IMPAMOYI'OJIbHBIX TPEYIr'OJIbHUKOB,
CBOMCTBOM MCJHAaHBbI, HpOBCI[CHHOﬁ K THUIIOTCHY3C NPAMOYT'OJIBHOT'O
TPCYroJIbHUKA, B PCIICHUU I'COMCTPHUICCKUX 3a/1a4

6.7

OHpe,I[eJ'IHTL napajiiCJIbHOCTh IMPAMBIX C TIMOMOLIIBIO YIJTIOB, KOTOPBIC
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oOpazyer ¢ HMMH cekymas. OmnpenensiT NapauIeIbHOCTh MPSIMBIX C
IOMOIIBK0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW NPSAMOK 1O TOYEK
JAPYrou ImpsiMOn

6.8

Pemrate 3agaun Ha kierTyaToil Oymare

6.9

[TpoBOIUTE BBHIYMCICHUS W HAXOIUTh YUCIIOBBIC W OYKBEHHBIC 3HAYCHUS
VIJIOB B TE€OMETPUYECKMX 3aJlayax C MCIOJIb30BAaHUEM CYMMBI VIJIOB
TPEYroJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yrji0OB, 0Opa30BaHHBIX MPU
MEPECEUCHUU  JIBYX IapajulesibHbIX MOpSAMBIX  cekymel. Pemars
MPAKTUYECKHUE 33/1a4M HA HAXOXKJICHUE YIII0B

6.10

Biagete moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACIAThH
OMCCEKTpUCY YIjla U CEpEeIUHHBIM MEepHeHAMKYISp K OTpPe3Ky Kak
F€OMETPUYECKHE MECTA TOUEK

6.11

@opMyIMpOBATH ONPEIEICHUS OKPYKHOCTU U Kpyra, XOpAbl U AMaMETPa
OKPYXXHOCTH, IIOJIb30BaTbCd HUX CBOMUCTBAMHU. YMETh IPUMEHSATH 3TH
CBOWCTBA IPU PELICHNUH 3a/1a4

6.12

BiageTe noHsATHEM ONMMCAHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxoquTh ee HeHTp. [lonbp3oBaThCcsl QakTaMu O TOM, UYTO OUCCEKTPUCHI
YIJI0B TPEYroJIbHUKA TMEPECeKaloTcsl B OJHOW TOYKE, W O TOM, HYTO
CepEeIMHHBIC TIEPICHAUKYIISPHl K CTOPOHAM TPEYTrOJIbHUKA TIEPECEKAIOTCS
B OJTHOU TOYKE

6.13

Brnaners noHatrem kacaTeiqbHON K OKPY>KHOCTH, TOJIb30BaThCA TEOPEMOM
0 MEePIEeHAUKYIIPHOCTH KacaTelbHOUW M pajuyca, IPOBEJCHHOIO K TOYKE
KacaHus

6.14

Ilonp30BaThCs HpOCTCﬁHIHMH reoMETPpUICCKNMHU HCpaBCHCTBAMU,
IIOHHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE TTOCTPOCHUS C TTIOMOIIIBIO IIUPKYIIS
U JIMHENKU

[IpoBepsieMbie a1eMeHTHI conepxanus (7 Kiace)

Kon

[IpoBepsieMblii 37IEMEHT coepKaHUs

Yucaa v BEIYUCICHUS

1.1

JlpoOu OOBIKHOBEHHBIE U JECSATHYHBIC, IMEPEeX0oJ OT OAHON (opMbI 3amucu
npobeit k napyroil. I[loHsTHe panuOHaIBPHOTO YHMCHIA, 3alKch, CpPaBHEHUE,
YIOPSAOYMBAHUE PAITMOHATIBHBIX YHCE

1.2

Apudpmernueckue IeMcTBUS C pallMOHATBHBIMH YHMciIaMM. PemieHue 3amad w3
peanbHON MPaKTUKU Ha YacTH, Ha IpOOH

1.3

Crenenbs ¢ HaTypaJIbHBIM  IIOKa3aTeJICM: OIIPpCACICHUC, IIPCOo 6pa3OBaHI/IC
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BBIpa)KeHI/Iﬁ Ha OCHOBC OIIpCACJICHM, 3allUCh OOJIBIIMX YHCEI

[IporeHTsI, 3aNUCh TPOICHTOB B BUIC APOOU U ApoOHU B BUIE MPOICHTOB. Tpu

14 .
OCHOBHBIE 3a/1a4M Ha IIPOLIEHTHI, PELLIEHUE 3a/1a4 U3 peajbHONU IPAKTUKU
15 [IpumeHeHre MpU3HAKOB JEIMMOCTH, Pa3OKEHUE Ha MHOKUTEIN HAaTYPaJIbHBIX
' YHCell
1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi B 00paTHasi IPOTOPIUOHATHHOCTH
2 Anrebpandeckue BbIpaKeHHs
21 IlepeMeHHBIE, YMCIOBOE 3HAYECHHME BBIPAKEHUS C IepeMeHHOH. JlomycTtnmble
' 3HAQ4YEHMS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCMMOCTH MEXAY BEJIMYMHAMU B  BUIAE (OPMYJIBL.
' Brruucnenus mo ¢popmynam
2.3 [IpeoOpa3oBanne OYKBEHHBIX BbIPAXKEHUM, TOXKAECTBEHHO PaBHbIE BhIPAKEHUS
24 CBoOIICTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM
25 Opnounensl 1 MHorowieHsl. CreneHb MHorowieHa. CliokKeHHE, BbIUMTaHUE,
' YMHOKE€HUE MHOTOYJICHOB
26 @opMynbl COKPAaIEHHOTO YMHOXCHMS: KBaJpaT CyMMBbI M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaIpaToB. Pa3noxkeHre MHOTO4IEHOB Ha MHOKUTENH
3 YpaBHeHust
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, MpaBWwia NpeoOpa3oBaHUs YypaBHEHMUS,
' PaBHOCHJIBHOCTb ypaBHEHUI
39 JluHeitHoe ypaBHEHME C OJIHOM TIEPEMEHHOM, YHUCIO KOpPHEH JIMHEMHOro
' YpaBHEHUS, pEUICHUE JIMHEHHBIX YPaBHEHUH
33 CocraBieHue ypaBHEHMH IO YCIOBHUIO 3aJaud. PerleHHe TEKCTOBBIX 3ajad C
' IIOMOIIBIO YPaBHEHUN
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €ro Ipaduk
Cucrema 1ByX JIMHEWHBIX ypaBHEHUH C IByMs II€pEMEHHBIMU. Pemienue cucrem
3.5 ypaBHEHHH crocoOOM MojAcTaHOBKU. IIpumephl pemieHus TEKCTOBBIX 3ajau C
IIOMOIIBIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. @yHKIuu
4.1 KoopaunaTa ToOukM Ha MpsMoi
492 UucnoBele NpOMEKYTKH. PaccTosHMe MeXIQy IBYMs TOYKAMHM KOOPAMHATHOU

psAIMOM
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[IpsmoyronpHast cuctema koopauHat, ocu OX m Oy. Abcuucca W opauHAaTa

4.3 .
TOYKH Ha KOOPJMHATHOM IJIOCKOCTU
44 [Ipumepsr rpadukos, 3amaHHbBIX (opmynamu. YreHHe TpadUKOB peaTbHBIX
' 3aBUCUMOCTEHN
4.5 [onsitne pynxmun. I'padux Gpynxmum. CoiicTBa HyHKINI
4.6 Jluneitnas Qynkuus, ee rpaduk. ['papux Gy y = |X|
4.7 I'padmueckoe penieHre TMHEWHBIX YpaBHEHUI U CUCTEM JINHEWHBIX YpaBHEHHM
5 BeposTHOCTB U cTaTHUCTHKA
[IpencraBieHure AaHHBIX B BHJE TaOmuL, auarpamm, rpadukoB. 3anoHEHHE
51 TabMUI, YTEHHE U MOCTPOEHHE JauarpamMm (CTOJIOMKOBBIX (CTOJIOYATBIX) H
' KpyroBbix). UteHue rpaukoB pealbHbIX IpoueccoB. M3pneuenue nHdpopmanuu
W3 MarpaMM M Ta0Jnll, UCIIOJIb30BaHUE U UHTEPIPETALHS] TaHHBIX
OnucarenpHasi CTaTUCTUKA: cpenHee apudMernyeckoe, MeIuaHa, pa3max,
5.2 HauOoJblllee U HaUMEHbIIee 3HAaYeHUs Habopa YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHON U3MEHYMBOCTH
CrnydaifHpIi SKCTIEpUMEHT (OMBIT) M CiydaiiHoe coObiTHe. BeposiTHOCTH H
5.3 gacToTa. Ponb ManoBEpOSTHBIX W TPAKTUYECKH JTOCTOBEPHBIX COOBITHIA B
npupoe u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmuHbL. Yuciio pedbep u cyMMapHasi CTEIEHb
54 BepminH. [Ipencrasienue o csizHoctu rpada. llemu m nuxmel. [yt B rpadax.
' O6xon rpada (snmepoB myth). IlpencraBieHue o0 opueHTHpOBaHHOM rpade.
Pemenue 3aay ¢ nomorsio rpados
6 I'eomeTpust
Hauanbnubie noHsTusi reomeTpun. Touka, mpsMasi, OTPE30K, Jyd. YToJ. Bumabl
6.1 yriaoB. BepTukanbHble M CMeXHble yriibl. buccektpuca yria. JlomaHas,
MHOTOYToJIbHUK. [lapaniensHocTh U NeprneHIuKYAIPHOCTD MPSIMBIX
6.2 Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBoil cummeTpuu. IIpumepsl
' CUMMETPUHU B OKPYKAIOIIEM MUPE
6.3 OcCHOBHBIE TOCTPOEHHSI C IIOMOIIBKO LMPKYJId U JIMHEHKH. TpeyroybHUK.
' BricoTta, Meauana, GMccekTpuca, X CBOHCTBA
6.4 PaBHOOepeHHBII M paBHOCTOPOHHMM  TpeyroyibHuUKU.  HepaBeHCTBO
' TPEyroJibHUKa
6.5 CBoiicTBa M MpU3HAKU PaBHOOEIPEHHOro TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBoiicTBa M NpPHU3HAKU MapajuleTbHBIX MpsAMbIX. CyMMa YIjoB TpeyrojbHHKA.
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BHelnue yriel TpeyrojbHUKa
[IpsmoyronpHblii  TpeyrojgbHUK.  CBONCTBO  MeIMaHbl  IPSIMOYTOJIBHOTO
6.7 TPEYroJIbHUKA,  IPOBEACHHOW K  rumoreHyse. IlpusHaku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpAMOYTroibHBINA TPEYroiabHUK ¢ YriioM B 30°
HepaBeHcTBa B reomMeTpuun: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOH, Teopema O OoJyibIieM yrie ©u OOJbIIEeH CTOPOHE TPEYroJbHUKA.
[lepnenukynsp 1 HaKJIOHHas
6.9 I'eomerpuueckoe Mecto  Touek. buccekTpuca yriia W CEepeIMHHBIN
' MEPIEeHIUKYIIAP K OTPE3Ky KaK T€OMETPUYECKHE MECTa TOUEK
6.10 OKpYyXHOCTh U KpYT, XOpJia U TUaMETp, UX CBONCTBA. B3anmHOe pacmnosiokeHue
' OKpYKHOCTH U npsimoi. KacarenbHast v cekyiias K OKpy>KHOCTH
6.11 OkpyXHOCTb, BIHCaHHas B Yroj. BrnucaHHas u omMcaHHas OKPYKHOCTH
' TPEyroJIbHUKA
[IpoBepsieMble TpeObOBaHUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON TTPOrpaMMBbI § Kiacca
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus
pesyibrara
1 Uucna 1 BIYUCICHUS
Hcnonp30BaTh HavaabHbIC MPEACTABICHUS O MHOKECTBE AEHCTBUTEIbHBIX
1.1 qyucen JUIs CPAaBHEHUS, OKPYIJIEHHS U BBIYMCICHHMH, H300paxarb
JNEUCTBUTEIIBHBIEC YMCIIA TOUKAMU Ha KOOPAWHATHOU MIPSIMON
[IpuMeHsATh MOHATHE apU(METHUECKOrO KBAJIPaTHOI'O KOPHS, HAXOIUTh
19 KBaJpaTHble KOPHH, WCIOJb3ysd IpU HEOOXOAUMOCTH KaJbKYJISATOD,
' BBIMOJIHATE NPeoOpa3oBaHMsl BBIPAKEHUH, COAEp)KaIMX KBaJpaTHbIE
KOPHH, UCIOJIb3Ys CBOMCTBA KOPHEH
13 Hcnonb3oBath 3anucu 00IBLIINX U MaJbIX YHCE C HOMOILBIO TECITUYHBIX
) npoOelt u creneHel yucia 10
2 AnreOpandeckue BbIpaXKeHUs
[IpuMeHATh MOHATHE CTENEHW C LEJIbIM TI0Ka3aTeleM, BBIIOIHSITD
2.1 npeoOpa3oBaHUs  BBIPAKEHUH, cOAEpXKallUX CTENeHH C  LENbIM
II0Ka3aTeIeM
BBINONHATE TOXKAECTBEHHBIE PE0OPa30BaHMs PAllMOHAIBHBIX BBIPAKEHUN
2.2 Ha OCHOBE MpaBWJ JEWCTBUI HaJl MHOTOWIEHAMHU U anreOpanyecKUMU
IpoOsIMU
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2.3

PacknanpiBaTh KBaIpaTHBIA TPEXUICH HA MHOKUATEIN

24

[TpumensTh mpeoOpa3oBaHus BEIPAKCHUN Ul PEIICHUS PA3JIMYHbBIX 3a/1a4
13 MaTEMaTUKH, CMEKHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKHU

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemrare nuHenHble, KBaApaTHBIE YPABHEHUS U PAllMOHAIbHBIE YPAaBHEHMUS,
CBOJSILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU

3.2

[IpoBOoaUTH MpOCTEMNIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM YPAaBHEHMH,
B TOM UHCI€ C [pUMEHEHHEeM TIpaduyecKkux MpeaCcTaBICHUN
(ycTaHaBnMBaTh, UMEET JIU ypaBHEHHE WM CUCTEMa YpaBHEHUU pelIeHMUs,
€CIIM UIMEET, TO CKOJIBKO, U IIPOYee)

3.3

[TepexoauTh OT ciioBeCHON (POPMYTUPOBKH 3aJa4M K €€ aireOpandeckoit
MOJECIN C MOMOINBIKO COCTABJICHWA YpPaBHCHHA WM CHCTCMbI ypaBHeHHfI,
HUHTCPHOPECTUPOBATE B COOTBETCTBUM C KOHTCKCTOM 3aaaydyu HOJ'Iy‘-IeHHI)II\/II
pe3yibTaT

3.4

[IpumeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB Ui CPABHEHHS, OLICHKH,
pelarh JUHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI,
JaBaTh rpa@UuecKylo WILIIOCTPALUI0O MHOYKECTBA PELICHUN HEpaBEHCTBA,
CUCTEMBI HEPABEHCTB

OyHKINU

4.1

[TorrMaTh ¥ UCTIONB30BaTh (YYHKIMOHAIBHBIC TIOHSATHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O0O03HAYCHHMs), OMNPENCIATh 3HAueHHEe (YHKIUH TIO
3HAYCHHUIO apTyMEHTa, ONPEIEIIsATh CBOMCTBA (DyHKIMH 110 ee rpaduky

4.2

CtpouTh rpaduKu dneMeHTapHbIX GyHKIMit Bua: Y = ; L Y=X5y =X,
Y = |X|, onmuchIBaTh CBOMCTBA YMCIOBO# QYHKIMH TTO e€ rpauKy

BepOHTHOCTL U CTaTHUCTHKA

5.1

W3Bnekaty u mpeoOpa3oBbIBaTh WH(OPMALNIO, MPEICTABICHHYIO B BUEC
TabuI, auarpamm, rpadukoB, MPEACTABIATh JaHHBIE B BHUJE TaOJuII,
TuarpaMm, rpaduKkoB

5.2

OnwuchIBaTh TAaHHBIE C MIOMOIIBKO CTATUCTHYECKHUX TOKa3aTesei: CPeIHuX
3HaYCHUH W Mep paccemBaHus (pa3Mmax, IHMCIEPCUsS W CTaHJIAPTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 4acTOTHI UNCIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHIA, B TOM YHUCIIE
0 pe3yNibTaTaM U3MEpPEeHH U HaOII0CHHIA

5.4

Haxoauts BEPOATHOCTU CHy‘Iaf/'IHBIX COOBITHI B OIIBITAax, 3Has1
BCPOATHOCTU DJICMCHTAPHBIX CO6BITPII>1, B TOM YHCJIC B OIIbITax C
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PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA COOBITUSIMUA

5.5

Hcnonb3oBathk rpaduueckue MOJEIH: AEPEBO CIIy4alHOrO 3KCIIEPUMEHTA,
IMarpaMMBbl Disepa, YucaoBas mpsaMas

5.6

OHepI/IpOBaTI) HNOHATHUAMH. MHOXCCTBO, ITIOJMHOXCCTBO, BBIIIOJHATH
orcpal HaJl MHOXCCTBaAMM: 06T)GIII/IHGHI/I€, NnepeCcCYCHUEC, JOITOJIHCHUC,
NEPCHUCIIATD 3JICMCHTBI MHOXKCCTB, IPUMCHATH CBOMCTBA MHOYKECTB

S.7

Hcnonp3oBath rpaduyeckoe mpeacTaBIeHUe MHOXKECTB U CBSI3EH MEXITy
HUMU JJIs1 ONMCAHMS MPOLIECCOB U SIBJICHWH, B TOM YHUCIE MPHU PElICHUU
3a/1a4 U3 IpYrux yueOHbIX IPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3naBaTh OCHOBHEIE BUJbl UYCTBIPCXYIOJIBHUKOB, HX JOJICMCHTHI,
M0JIL30BaThCS UX CBOMCTBAMH IIpyu pCHICHUU r€COMCTPHUICCKUX 3aJaqd

6.2

[IpuMeHsTh CBOWCTBA TOUYKH MEPECEUCHUS MEIUaH TPEyrojbHuKa (IeHTpa
Macc) B pelIeHUH 3a]1a4

6.3

Brnagete mnoHsATMEM CcpenHEH JIMHMM TPEYrOJIbHMKAa M Tpamnenuw,
IIPUMEHATh KX CBOMCTBA MpPHU PEIIEHHWH T€OMETPUUYECKHX 3aj]ad.
[Tonp3oBatbesi Teopemoit Daneca M TEOPEMOW O MPOMOPLHMOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX IS PelIeHUs] IPAKTUUECKUX 3a/1a4

6.4

[IpumeHsTh  HpU3HAKU  TOJOOMS  TPEYroJIbHUKOB B pEUICHUU
TreOMETPUUYECKUX 3a/1a4

6.5

[Tonb3oBatrbest Teopemoil Iludaropa ans peuieHuss reoMeTpUYECKUX U
MpakTH4eckux 3aaad. CTpOUTh MaTeMaTUYECKYI0 MOJIEb B MPAKTUYECKUX
3a/layax, CaMOCTOSITENIbHO JIeNaTh YePTeXK U HAXOAUTh COOTBETCTBYIOIIHE
JUTAHBI

6.6

BJ'Ia,Z[eTB IIOHATHUAMH CHHYCA, KOCHHYCa HW TaHI'€HCa OCTpOro yrijia
IpsAMOYT'OJIbHOTO TpPEYrOJIbHUKA. ITonp30oBaTbCs 3TUMM TIOHITUSAMU IS
PCUICHHUA IIPAKTUYCCKUX 3a1a4

6.7

Boruncnate  (pa3nuuHbIMU - crioco0amMu) IUIOIIAAL TPEYroJbHUKA U
IUIOH[AAM  MHOTOYTOJBHBIX  (uryp (MOJb3ysch, Tl€ HEOOXOAUMO,
KanbKynaTopoM). IIpuMeHSATP NOJTy4eHHbIE YMEHHUS B MPAKTHUYECKUX
3amavyax

6.8

Bnaners moHATHUAMH BOHCAHHOTO H HOCHTPAJIBHOT'O yIJia, HWCIIOJIB30BATb
TCOPCMBI O BIIMCAHHBIX YTJIAX, YIJaxX MCXKIAY XOpAaMHU (CCKYIJ_II/IMI/I) " yrie
MCKIAY KacaTeJIbHOM U XOpI[OfI IIpHU pCUHICHNUH I'COMCTPHUICCKUX 3a1a1

6.9

Brnaners noHsTHEM OIMHMCAHHOTO YCTBIPCXYT'OJIbHUKA, IPUMCHATH CBOMCTBa
ONHNCAaHHOT'O YCTBIPCXYT'OJIbHUKA ITPU PCIICHHUU 3a1aY

6.10

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HA IMPAKTHUKE - CTPOUTH MATCMATHYCCKUC
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MOJICNU ISl 3a7ad pPealbHOM JXM3HM U IPOBOAMUTH COOTBETCTBYIOLIHE
BBIYMCIICHUS C IPUMECHEHHUEM TI0J00UsI U TPUTOHOMETPUH (TI0JIb3YSCh, TIC
HE00X0IUMO, KaIbKYIATOPOM)

[IpoBepsieMble 351eMEHTHI cojiep kaHust (8 Kiace)

Kon [IpoBepsieMbIl JIEMEHT COACPKAHUS
1 Yucna v BIYMCICHUS
11 Ksagpatueiii kopeHp u3 uwncna. [loHstue 00 wuppanmoHaAIBLHOM YHCIE.
JlecsiTuuHbIe MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiictBa apu(MeTHYEeCKHX KBaJpaTHBIX KOPHEH W MX MPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUW M BBIYMCICHUSAM. JleficTBUTENbHBIE
qucna
1.3 CreneHsb c 1ebIM MoKa3zaTesieM 1 ee cBoiicTBa. CTaHaapTHas 3alKiCh YUcia
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 KBanpatublil TpexusieH, pa3iaoKeHHe KBaJpaTHOTO TpeXwieHa Ha MHOXKHUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alredpandecKkoi 1poou
2.3 CrnoxxeHue, BRIUUTaHNUE, YMHOKEHHE, JISTICHUE aJIreOpandecKkux Apooeit
2.4 PanmionansHbIe BRIpKEHUS U UX TIPe0Opa3oBaHue
3 VYpaBHEeHHS 1 HEPaBEHCTBA
31 KBanpatnoe ypaBHenue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHHUs. Teopema
Buera
3.2 Pemenue ypaBHeHU, CBOASIIUXCSA K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiiue qpoOHO-pallMOHANBHBIE YPaBHEHUS
I'padmyeckas uHTEepmperanusi ypaBHEHUU C JIByMsl NEPEMEHHBIMU H CHUCTEM
3.4 TUHEHHBIX YpaBHEHUU C JABYMS NEepeMeHHbIMH. [Ipumepbl pelieHus cuctem
HEJTMHEWHBIX YpaBHEHUH C IByMsI IEpEMEHHBIMU
3.5 Perienune TeKCTOBBIX 3aj1ay anreOpandeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM NTEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHON IIEPEMEHHOU
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3.10

CucreMbl TMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON

4 OyHKIIUU
41 [onsitne Qynkmuu. O6IacTh OMpEAETICHUS U MHOXKECTBO 3HAYCHHH (DYHKITUH.
' CrniocoOsb1 3ananust GyHKIMMA
4.2 I'padux Gpynkum. UreHue cBoicTB (hyHKINU IO ee rpaduky
4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI
44 OyHKIMKM, ONUCBHIBAIONINE TPSIMYI0 W OOpaTHY0  NPONOPIMOHAIBHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 ®yuxuun y = X%, y = X8
4.6 Oyukmun Y =V X,y =X
4.7 I'padmyeckoe pemieHre ypaBHEHHI U CUCTEM YpaBHEHUI
5 BeposTHOCTB U cTaTHCTHKA
5.1 [IpencraBienue qaHHBIX B BUJE TAONHUL, AUarpaMm, rpapukoB
59 MHOXeCTBO,  3JIEMEHT  MHOXECTBa, MOAMHOKecTBo.  Omepauuu  Haj
) MHOYXECTBaMH: 00bEANHEHHUE, TIEpeceUeHne, JOTOTHCHUE
53 CgolicTBa omepaiuii HaJ, MHOXECTBaMHU: IMEPEMECTUTEIBHOE, COYETATEIbHOE,
' pacnpeenTeNIbHOE, BKIIOYEHUS
54 Hcnonbs3oBaHne rpauueckoro MpeiCTaBICHUS MHOXECTB JJI  ONMCAaHUS
' peabHBIX IPOLECCOB U ABJICHUMN, IPU PEILICHUH 3aau.
55 W3mepeHne paccenBaHusi JaHHbIX. Jlucmepcuss M cTaHAApPTHOE OTKJIOHEHUE
' YHCI0BbIX HAOOpoB. /lnarpamma paccenBaHus
OneMeHTapHble  COObITHSL  ciy4aiiHoro ombita. CiydaiiHble  COOBITHSL.
56 BepostHoct  coObiTui. ONBITBI ¢ PaBHOBO3MOKHBIMU  3JIEMEHTapHBIMU
' coObitusiMu.  CoydaiiHelii  BeIOOp. CBsi3b  MEXAYy MaJOBEPOSATHBIMH U
MIPAKTUYECKH JJOCTOBEPHBIMHU COOBITHUSAMU B MIPUPO/JIE, OOLIECTBE U HAayKe
JlepeBo. CBoMCTBa JepeBbEB: €IMHCTBEHHOCTb IYTH, CYIIECTBOBAHHE BHUCSUEH
5.7 BEpIIUHBI, CBS3b MEXKAY YHCIOM BepUIMH U uyuciaoM pebep. IlpaBuio
YMHOeHUs1. Perienue 3a1a4 ¢ noMoIsio rpagos
IIpotuBomnonoxxHsle  coObiTusA.  [marpamma  Diinepa. OObeauHeHHEe U
5.8 nepeceueHre coObiTuil. HecoBmecTHpie coObiTHs. Dopmyna  CIOXKEHUS
BEPOSITHOCTEN
5.9 YcnoBHast BeposiTHOCTh. [IpaBuio ymHoxenust. HezaBucumble coObITHS
5.10 |IIpencraBiieHue SKCIEpUMEHTa B BHJIE JepeBa. PelieHue 3a1a4 Ha HaXOXKICHUE
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BEPOSITHOCTEN € IMOMOILBIO J€peBa CIIy4allHOrO SKCIIEPUMEHTA, AUArpaMM
Ditnepa
6 I'eomerpus
6.1 UYerslpexyrosbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA
6.3 Tpamneuusi, paBHOOOKas Tpareuusi, €€ CBOWCTBA M Ipu3Haku. [IpsmoyrosbHas
) Tpaneuus
6.4 Merton ynBoenus Menuasbl. lleHTpanbHas cummerpus. Teopema @aneca u
' TeopeMa O MPOMOPLMOHATBHBIX OTPE3KaxX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHUKa
6.6 [logo6ue TpeyroapHUKOB, KodpduuueHnt mnonodbus. Ilpusznaku mnomodbus
' TpeyrojabHUKOB. [IpruMenenne nogo0us npu pemeHnH NpakTUYECKUX 3a/1a4
6.7 dopMyItbl IS TUIOIIAAA TPEYroJIbHUKA, TTapallieiorpaMmma, poM0a U Tparemnuu
6.8 CaoiicTBa Tuiomaae reomerpudeckux Guryp. OTHOIIEHHE TUIOMAEH TT0100HBIX
' duryp
6.9 Brrunciienue mioniaed TPeyroJbHUKOB M MHOTOYTOJBHUKOB Ha KIIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemieHun
' MPaKTUYECKUX 33734
CuHyc, KOCHHYC, TaHI'€HC OCTPOrO yrjia MpsSIMOYrOJBHOTO TPEYrOJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. TpuUroHomeTpuyeckue (GpyHKIUU
yrioB B 30°, 45° u 60°
6.12 BrrcanHble U HEeHTpaNbHbBIE YIIIbI, YTOJI MEXAY KacaTelbHOW M XOPAOH. YTIIbI
' MEXAY XOpJaMH U CEeKYITUMU
6.13 |BnucanHbIe 1 OTUCAaHHBIE YETHIPEXYTOJIbHUKN
6.14 B3aumHoe pacnonoxkenue AByX okpyxHoctel. Kacanue oxpyxnocteit. O6mue
' KacaTelbHbIE K IBYM OKPYKHOCTSIM
IIpoBepsiemMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBatesibHON porpaMMel (9 kiace)
Kon IIpoBepsieMble IpEAMETHBIE PE3YIbTaTHl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO o0pa3oBaTesIbHON IPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs
pe3ynbprarta
1 Uucna ¥ BBIYUCICHUS
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11

CpaBHUBaTh U YIOPSAI0UYMBATh PALlMOHAJIBHBIE U UPPAL[MOHATIbHBIE YHCIIA

1.2

Beimonuate apudmernyeckue ACHCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
codeTas yCTHbIE M IMCbMEHHBIC IIPUEMBI, BBINOJHATH BBIYUCICHUSA C
APPALMOHAIIBHBIMU YK CIIAMH

1.3

HaxomuTe 3HayeHUs CTENEHEW ¢ MLEeNbIMH I0Ka3aTesIMA M KOpHEM,
BBIYHCIISITH 3HAUEHUS YUCIIOBBIX BBIPAKECHUN

14

OxpyryaTh JEMCTBUTENBHBIE YKCIIA, BBIIOJHATH NPUKUIKY pE3yJibTaTa
BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUN

VYpaBHEHHUS U HEPABEHCTBA

2.1

Pemrate nuHENHbIE M KBaJpAaTHBIE YPABHEHUS, YPABHEHUS, CBOJAIIMECS K
HUM, IIpoCTeHIIne 1poOHO-palliOHaIbHbIE YPAaBHEHUS

2.2

Pemate cuctembl IBYX JIMHEHHBIX YpaBHEHUW C ABYMS MEPEMEHHBIMH U
CHUCTEMBI JIByX YpPaBHEHHI, B KOTOPBIX OJHO YpaBHEHHE HE SBIACTCS
JIAHEUHBIM

2.3

Pemate TekcTOBBIE 3adaud  aNreOpanyvecKuM CIIOCOOOM C TOMOIIBIO
COCTaBJICHUA YpaBHCHHUA WM CHCTEMBI JIBYX ypaBHeHI/Iﬁ C IOBYMA
nepeMeHHBIMHU

2.4

[IpoBoauTh MpoCTENIINEe UCCIIEIOBAHUS YPABHEHUM U CUCTEM YpaBHEHUH,
B TOM YHUCJIE€ C MPUMEHEHHEM rpaduuecKux MpeCTaBICHUN (Hampumep,
yCTaHaBIUBaTh, UMEET JIM ypaBHEHHE WM CUCTEMa YpaBHEHUH pelIeHUs,
€CJI UMEET, TO CKOJIBKO)

2.5

Pemate nuHelHbIC HEPaBCHCTBA, KBaJApPaTHbIC HCPAaBCHCTBA, I/I306pa}KaTI>
pEeICHUE HCPaBCHCTB Ha YHCJIOBOM HpﬂMOﬁ, 3allMCbIBaTh PCHICHUEC C
IIOMOIIIBIO CMMBOJIOB

2.6

Pemate cucreMpl JIMHEHHBIX HCPAaBCHCTB, CHUCTEMBI HCPABCHCTB,
BKIIIOYAKOIIUEC KBAaAPATHOC HCPABCHCTBO, I/I306pa)KaTB pEeICHUC CUCTCMBI
HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3allMCbIBATh PCIICHUEC C IMOMOLIbBIO
CHMBOIJIOB

2.7

Hcnonn3oBarh HCPABCHCTBA IIpU PCHICHUHN PA3JIUYHBIX 3aa4

OyHKIMHU

3.1

Pacno3HaBath (l)yHKI_II/II/I HN3YYCHHLBIX BHUIOB. Iloka3sIiBaTh CXEeMaTHYECKU
PACIIOJIOKCHHUEC Ha KOOpI[PIHB.THOﬁ INJIOCKOCTH l"pa(bI/IKOB (I)YHKI_[I/Iﬁ BUaa: y

k

=kx,y=kx+b, Y= ;, y = ax? + bX + C B 3aBHCHMOCTH OT 3HAYeHHil

KO3 QHIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIUN

3.2

Iloka3eiBaTh CXeMaTHUECKH PacIioJIOKCHHUE Ha KOOp)IPIHElTHOfI IIIIOCKOCTH
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rpa¢uKoB QYHKIUH BHIA y=\/; , Y = |X| m onmceiBaTh CBOWCTBa
GbyHKIII

CtpouTth 1 M300paaTb CXeMaTHUECKU TpadUKu KBaIPaTUIHBIX (HYHKINH,

3.3 . .
OTIMCHIBATH CBOWCTBA KBAIPATUYHBIX (DYHKIIMH 10 BX rpadukam
Pacnio3naBare KBaapaTuyHylo (QyHKOHIO 10 (Qopmysie, NPUBOIUTH
3.4 OpUMEphl  KBaZpaTHYHBIX (YHKIMKA W3 pealnbHON JKW3HH, (u3ukw,
reOMETPUH
4 Apudmernueckas u reoMeTpuuecKas Mporpeccuu
41 PacnioznaBath apupMeTHUecKyl0 U TeOMETPUYECKYI0 IPOrpeccuu MpH
' pa3HBIX crioco0ax 3adaHus
BEIMONHATE  BBIUMCIIEHUS C HCMOJB30BaHHEM (GopMyl N-TO 4ieHa
4.2 apumeTnyecKkoil M TeoOMEeTPUYECKOM Mporpeccuii, CyMMbl MEPBBIX N
YJIEHOB
43 N300paxkaTh wi€Hbl MOCIEA0BATEIbHOCTH TOYKAMHU Ha KOOPAMHATHOM
' TUIOCKOCTH
Pemats 3a1aun, cBsI3aHHBIE C YMCIOBBIMU MOCIEIOBATEIBHOCTIMU, B TOM
4.4 YUCle 3aJa4d M3 peajbHOM JKH3HU (C HWCIOJIBb30BAaHHMEM KaJbKYJIATOPA,
U(PPOBBIX TEXHOJOTHH)
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh HH(OpPMALMIO, TPEICTABICHHYIO B
5.1 pa3IMYHBIX HMCTOYHUKAX B BUAE TaONWI, [auarpamm, Tpadukos,
MIPE/ICTaBJIATh JaHHbIE B BUJIE TaOJIHII, TUarpamm, rpagukoB
5 Pemarp 3amauM OpraHu3oBaHHBIM MEpPeOOPOM BapHUAHTOB, a TaKXKe C
' WCI0JIb30BaHNEM KOMOMHATOPHBIX IPABHII U METO/IOB
53 Hcnonb3oBath omnucareabHble XapaKTEPUCTUKU UISI MACCHBOB YHCIIOBBIX
' JAHHBIX, B TOM YKCJIE CPEAHNUE 3HAYCHHS U MEPhl PaCCEUBaHUs
54 Haxonuth dacTOThl 3HAYeHHM M YAcCTOThl COOBITHS, B TOM YHUCIIE
' MOJIb3YSCh Pe3yIbTaTaMH MPOBEACHHBIX U3MEPEHHM U HAOIIOICHHI
HaxonuTh BEpOSTHOCTH CiTydailHBIX COOBITUH B U3yUEHHBIX OIBITAX, B TOM
5.5 Yuce B OINBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITHSIMM, B
CepusiX UCTBITAHUHN J0 NMEePBOro ycrnexa, B cepusx UcIbITaHui bepHyu
56 HmeTp mpenacraBieHHe O CIydyalHONH BENMYMHE W O pPacCHpeleseHUH
' BEPOSITHOCTEH
Hwmetp mpencraBieHHe O 3aKOHE OOJBLIIMX YUCEN Kak O IMPOSIBICHUM
5.7 3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIUX

qucen B IPUPOJIE U OOIIeCTBE
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I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (DYHKIHMU OCTPHIX YIJIOB, HAXOJUTHh C HUX
IIOMOIIBIO  PA3JIUYHBIE DJIEMEHTHl MPSAMOYIOJIBHOTO  TPEYroJIbHUKa
("pereHue MpsAMOYToJbHBIX TpeyroJibHUKOB'"). HaxonuTh (¢ moMoIbro
KaJIbKYJIATOPA) JUIMHBI U YIJIbl JJ1 HETAOJUYHbBIX 3HAYEHUI

6.2

[Tonp30BatbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM JIJII HAXOXKACHUSA COOTHOUIECHUMN
MEX1Y TPUTOHOMETPUYECKUMHU BEJTMUMHAMU

6.3

Hcnonb3oBath TeEOpeMbl CHHYCOB U KOCHHYCOB /ISl HAaXOXKICHUS
pPa3IMYHBIX 3JIEMEHTOB TpeyrojbHHKa ("pelieHue TpeyroJbHUKOB"),
MPUMEHSTH UX MPU PELICHUN T'€OMETPUUECKUX 3a7au

6.4

Brnagets monsTusiMu  mipeoOpa3zoBaHusS MOA00US, COOTBETCTBEHHBIX
aneMeHTOoB ToA00HBIX (uryp. Ilomp3oBaThcsi CBOWCTBAMH  MOI00MS
MPOU3BOJBHBIX (UTYP, YMETh BBIUMCIATH IJIUHBI U HAXOAUTH YIJIBI Y
nonoOHbIX Quryp. I[IpuMeHsITH CBOWCTBa MOAOOMS B TPAKTHYECKUX
3a/auax. YMeTh MPHUBOJUTH MPUMEPHI MOJOOHBIX (UTYP B OKPYXKAIOIIEM
MHpe

6.5

[Tomp30BaThcst TeOpeMaMH O MPOU3BEACHUU OTPE3KOB  XOpA, O
MIPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHOM

6.6

[Tonp30BaThCsi BEKTOpaMH, MMOHUMATh WX TE€OMETPUUYCCKUN U (PU3NUECKUIA
CMBICHI, IPUMEHSTh UX B PELICHUH F€OMETPUUYECKUX U (PU3NYECKUX 3a7au.
[IpuMeHsTh cKaNsipHOE MPOU3BEICHIE BEKTOPOB JJIsi HAXOKJICHUS IJIUH U
yTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpJAMHAT Ha IINIOCKOCTH, IMPUMCHATHL €ro B
PEIICHNHU TCOMETPHUIYCCKUX U MTPAKTUYCCKUX 3a1a4

6.8

BJ'Ia,Z[eTB IOHATUAMHA IIPABUJIBHOI'O MHOI'OYI'OJIbHHUKA, IJIMHBI OKPY’KHOCTH,
JUIMHBL Oy OKPYKHOCTH U paHHaHHOﬁ MCPBI yIjia, YMCTb BBIYHUCIIATH
IJiomaab Kpyra Hu €ro yacTeH. HpI/IMeHHTB IMNOJIYYCHHBIC YMCHHA B
IPAKTUYCCKUX 3aJladax

6.9

Haxogute ocu umm LHCHTPbI CHUMMCTPUHU (1)I/Il"yp, IIPUMCHATDb IABUIKCHUA
IINIOCKOCTH B HpOCTCﬁHIPIX crydasax

6.10

[IpuMeHsATh NOTy4YEeHHBIE 3HAHUS HA MIPAKTUKE - CTPOUTH MaTeMaTHYECKHUe
MOJIENIM JJs 33ajay peaJibHOW J>KU3HM M TPOBOAMTH COOTBETCTBYIOLIHUE
BBIUMCIIEHUS C IPUMEHEHUEM IMOJI00US M TPUTOHOMETPUUYECKUX (YHKLUH
(Monb3ysch, I71e HEOOXOIUMO, KAIBKYISATOPOM)

IIpoBepsieMble 2eMeHTHI conepxkanus (9 kiacc)

Kon

HpOBCpSICMBIﬁ QJICMCHT COACPKAHUA
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Yucna ¥ BEIYUCIIEHUS

PaHI/IOHaJIBHbIC qucia, HppaluOHaJIbHBIC YHCJId, KOHCYHBIC U OECKOHEUHBIE

11
JeCATUYHBIE JpoOn
MHOXECTBO JIEHCTBHUTENBHBIX YHCEIl, ICHCTBUTENbHBIC YHCIa KaKk OECKOHEYHBIE
12 JeCATUYHBIE TpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
' JNEUCTBUTENBHBIX YHUCEN U KOOPAUHATHOM npsiMmoil. CpaBHEHUE 1EHCTBUTENbHbIX
qucel
1.3 ApubdmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
W3mepenus, npulnmxeHus, olueHku. Pa3mepbl 0OBbEKTOB OKpYXKAIOLIEro MUpa,
14 JUINTEIBHOCTh MPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnmkeHHoe 3HadyeHHe
' BEJIMYMHBI, TOYHOCTh NpuoOnmxkenus. Oxpyriaenue uucen. [Ipukuaka u oueHka
pEe3yJAbTaTOB BHIYMCICHUIA
2 VYpaBHEeHHS 1 HEpaBEHCTBA
2.1 VYpaBHEeHUsI ¢ OHOM IepeMeHHON
2.2 JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpaTHoe ypaBHeHue. Pellienre ypaBHEHUMA, CBOASIINXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHenue. [Ipumepsl penieHus ypaBHEHUN TPEThEU U YETBEPTOM
' CTENEeHEeN pa3IoKeHHEM Ha MHOXKUTEIN
2.5 Pemenne mpoOHO-paniMOHATBEHBIX YPaBHEHUIH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pewrenue cucrem IByX JUHEHHBIX YPaBHEHUM C IByMs IIEPEMEHHBIMU
29 Pemrenne cucreM AByX ypaBHEHUM, OJHO M3 KOTOPBIX JIMHEMHOE, a JIpyroe -
' BTOPOM CTETICHH
2.10 |I'paduueckas uHTEpIIpeTaLU CUCTEMBI YPAaBHEHUH C IBYMS IIEpEMEHHBIMHU
2.11 Pemrenne TeKCTOBBIX 33724 aNreOpandecKuM CIiocoooM
2.12 |YwucnoBble HEPABEHCTBA U UX CBOWCTBA
2.13 |PemeHue IMHEHHBIX HEPABEHCTB C OJTHON IIEPEMEHHOM
2.14  |PemeHue cuCTEM JIMHEHHBIX HEPABEHCTB C OJJHOM MepeMeHHON
2.15 |KBampaTHble HEpaBEHCTBa
216 I'paduueckast MHTEpIpeTalusi HEPABEHCTB W CHCTEM HEPABEHCTB C JIByMs

NEPpECMECHHBIMHA
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OyHKIMU

KBamparnunast ¢yskius, ee rpadpuk u cBoictBa. I[lapaGona, KOOpAWHATHI

3.1
BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU 1TapadoIIbI
3.2 I'paduku pynkumii y = KX, y = kKX + b u ux coiictsa
3.3 I'papuxu pynxuuii Y = ; , Y = X3 u ux cBoiicTBa
34 I'paduku pynaxmit Y =+ X,y = |X| u ux cBOWCTBa
4 UYucnoBele MOCIeA0BaTENbHOCTH
41 Omnpenenenre U crocoObl 3a/laHUsl YUCIOBBIX IOCIEAOBATEIbHOCTEN. 3alaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIioit u Gopmysioit N-ro dieHa
49 Apudmernueckas mnporpeccus. Dopmynbl N-TO  uileHa apuPMeTHyecKoit
' MIPOrPECCUH, CYMMBI IEPBBIX N YIEHOB
43 l'eomerpuueckas mporpeccusi. QPopMmynsl N-r0O  WiI€Ha TIe€OMETPUYECKOU
' MIPOTrPECCUN, CYMMBI IIEPBHIX N YWICHOB
44 N3obOpaxenne 4ieHOB apu(METHUECKOM ¢ TE€OMETPUYECKOW Mporpeccuit
) TOYKaMHU Ha KOOPJUHATHOM MIOCKOCTH. JIMHEWHBINA W SKCITOHEHIIMATBHBINA POCT
4.5 Cno>xHBIC TPOIICHTHI
5 BeposTHOCTB M cTaTUCTHKA
[IpencraBienue naHHBIX B BUAE TaONUll, quarpamm, rpadukoB, UHTEpPIIpPETALIUs
5.1 MaHHbIX. YUTEeHHE W TMOCTpOoeHHe Talyull, AuarpaMM, rpadukoB MO pealbHbIM
JAHHBIM
5.2 [TepecTtanoBkH U daKkTOpHAIT
5.3 CoueTtaHus U YUCIIO COUYETAHUN
5.4 Tpeyronbuuk [lackans. Pemenne 3aiau ¢ ucrnoib30BaHuEM KOMOUHATOPUKU
55 I'eomerpuueckas BeposTHOCTb. Ciy4aiHbI BBHIOOp TOYKM U3 (GUTYphl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Hcneitanue. Yenex u Heynada. Cepus HCIIBITAHUN 10 NIEPBOTO ycIexa
57 Cepuss ucneltanuii beprymau. BeposiTHocTH cOOBITHMII B CepUM HCIBITAaHUI
' bepnymm
5.8 CrnyyaiiHas BEIMUYMHA U PaCIPEEIIEHUE BEPOATHOCTEN
5.9 Marematuueckoe oxugaHue U aucrepcus. llpuMepsl MaremMaTH4eCKOro
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OKHNJaHUA KaK TCOPCTHUICCKOIO CPECAHECTO 3HAUCHUA BCIIMUNHBI

Maremaruueckoe OXHJIAHUE U JUCIEPCUSl CIy4allHOM BEJIWYMHBI '4HCIO

5.10 . "
YCIIEXOB B CCPHUH UCIIBITAHUN EepHy.HJII/I
511 [Tonatue o 3akoHe OonpmMX uucen. M3mMepeHue BEpOSATHOCTEH C MOMOIIBIO
' gacToT. Pons 1 3HaYeHHE 3aKOHA OOJIBIINX YHCEN B IPUPOIE U 00IIECTBE
6 I'eomerpust
6.1 Cunyc, xocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE

TOXk1eCTBO. POPMYIIBI IPUBEIECHHUS

Pemrenne tpeyronpHukoB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pemenue
6.2 MPAKTUYCCKUX 3aJad C HCIOJIb30BAHUCM TCOPEMbBI KOCHMHYCOB W TCOPEMBIL
CHUHYCOB

6.3 [TpeoOpazoBanwue mopoowms. [1o100Me COOTBETCTBEHHBIX 3JICMCHTOB

Teopema o mpousBeeHUH OTPE3KOB XOPA, TEOPEMbI O MPOU3BEACHUU OTPE3KOB

6.4 .
CEeKYIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM
Bexrop, anuHa (Moysb) BEKTOpa, COHAMPABIEHHbIE BEKTOPBI, TPOTUBOTIOJIOKHO
65 HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepanuy HajJ BekTopamu. PasnojkeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopnunatsl BekTopa. CkanspHOE MPOU3BEIECHUE BEKTOPOB, MPUMEHEHHUE JUIs

HaXO0XJICHUA JJIUH U YI'JIOB

JlexkapToBbI KOOPAMHATHI Ha IJIOCKOCTH. YPaBHEHHS MPSAMOMl M OKPYXKHOCTU B
6.7 KOOpJIMHATaX, MepeceyeHre OKPYKHOCTEH U MpSAMBIX. MeToa KOOPAMHAT U €ro
MIPUMEHEHHE

6.8 [IpaBuIIbHBIE MHOTOYTOJIBHUKH

[[J'II/IHa OKPYKXHOCTH. rpaIIYCHaH U paJiuaHHasA MEpa yrijia, BBIYUCICHUC MJIMH Ay

6.9 .
OKpYXXHOCTEH

6.10 [Tnomans kpyra, cekTopa, cerMeHTa

I[BI/I)KGHI/IH IUIOCKOCTU W BHYTPCHHUC CHMMCTPUU (I)I/Il"yp (BHCMCHTapHBIe

6.11 “
npencrasienus). [lapamnensuslit nepenoc. [ToBopot

2.1.4.2. lIpoBepsiembie Ha OI'D Mo MaTremaTuKe TPeOOBAHMSA K Pe3y1bTATAM OCBOCHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHMs U NepeYeHb 3J1eMEHTOB
coJep:xaHusi, npoBepsieMbix Ha OI'D Mo MaTteMaTuke

JUia mpoBeNeHUs OCHOBHOIO TOCYJAapCTBEHHOIO 3K3aMeHa Mo Mmaremaruke (manee - OI'D mo
MaTeMaTUKEe) HCIOJb3YeTCs IepedeHb (KOIU(pHUKATOp) IMpOoBEpsieMbIX TpeOOBaHMN K pe3yiabTaraMm
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OCBOCHUSI OCHOBHOW 00pa30BaTelIbHOM NpPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUs

COJICPKAHHS.

[Iposepsiembie Ha OI'D mo mMaTemaTuke TpeOOBaHUS
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEJIbHOM MpOrpamMmbl
OCHOBHOTO 00111ero 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeboBaHUs

[IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHO 00pa3oBaTeIbHON IPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUS
Ha ocHOBEe ®I'OC

1

YMeHue onepupoBaTh NOHATHAMHU: MHOKECTBO, IIOJMHOKECTBO, ONIEpaLluN
HaJ, MHOXXECTBAMM; yYMEHHE OIEpUPOBATH MOHATUSAMU: Tpad, CBI3HBIM
rpad, nepeBo, LMKI, MNPUMEHITb HUX MpPU pElIEeHUU 3a/1ad; yMEHHe
HCIO0JIb30BaTh TrpauyuecKkoe IpeACTaBICHUE MHOKECTB JUIsl ONHMCAHUSA
peaJIbHBIX MPOLIECCOB U SIBICHUMN, IPU PELLICHUU 3a7a4 U3 JPYTruX y4yeOHbIX
MIPEAMETOB

YMeHHne omnepupoBaTh MOHATHSIMM: OINPEIEICHUE, aKCHOMa, TEOpeEMa,
JI0Ka3aTelIbCcTBO;  YMEHHME  PAClO3HAaBATh  HMCTHUHHBIE M JIOJKHBIE
BBICKAa3bIBaHUSA, MPUBOJUTh MPHUMEPBl U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHNI

YMeHue OomnepupoBaTh TMOHATHSAMHU: HATypaJlbHOE YHCJIO, IMPOCTOC |
COCTaBHOE YHUCIIO, JCIMMOCTh HATYPAJTbHBIX YUCEII, IPU3HAKU JICIIMMOCTH,
1IeJI0€ YUCII0, MOY/bh YHCIia, OOBIKHOBEHHAs! Ipo0Ob U JecATUYHAs APOOb,
CTaHJIAPTHBIN BHJ YHCJIa, PAMOHATHLHOE YUCIIO, HPPAIIMOHAIBHOE YHCIIO,
apu(MeTHYECKUN KBaJpaTHBIM KOPEHb, YMEHHUE BBIMOJIHATH JICHCTBUS C
YHCJIaMH, CPAaBHHUBATh M YIOPSIOYMBATH YKMCIIA, MMPEACTABIATh YHCIA HA
KOOPJIMHATHOW MPSAMOM, OKPYIJIATh YHCJIa; YMEHHE JejaTh NPHKUIKY U
OIICHKY pe3y/IbTaTa BEIYMCICHUIN

YMeHue omnepupoBaTh MOHATUSIMH: CTEHNEHb C II€JIBIM [OKa3aTeseM,
apudmeTnyecKkuil KBaJApaTHBI KOpEHb, MHOTOWIEH, anreOpanyeckas
IpoOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHU OOJIbIIe
€IMHUIIBI; YMEHUE BBIMOJIHATH pacdyeTsl Mo (opmynam, mpeodpa3oBaHus
LEeNbIX, TPOOHO-pAIllMOHANBHBIX BBIPAKEHUNW U BBIPAKEHHUH C KOPHSIMH,
pa3nokeHue MHOTOWJIEHA HA MHOKUTENH, B TOM YHUCIIE C UCTIOJIb30BAaHUEM
(dhopMyI pa3HOCTH KBaIPATOB U KBaJ[paTa CyMMbI M Pa3HOCTH

YMmenue ONCpUpOBATE TOHATUAMU: YUCIIOBOC PABCHCTBO, YpAaBHCHHEC C
OJIHOM nepeMeHHoﬁ, YHCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC PpCIIaThb JMHENHBIE H KBAaJApaTHBIC YpaBHCHU, I[p06HO'
pallMOHAJIBHBIC YpaBHCHHUA C OJIHOH nepeMeHHoﬁ, CUCTCMbBI BYX
JIMHEWHBIX ypaBHeHI/II\/’I, JIMHEWHEIE HCpaBCHCTBA W HUX CHCTCMBI,
KBaJApaTHBIC U ,Z[pO6HO-paI_II/IOHaJ'IBHLIe HCEPAaBCHCTBA C OJIHOH HCpCMCHHOﬁ,
B TOM YHUCJIC IIPpHU PCIICHUHU 3aa4 U3 APYIrux MpeIMETOB U MPAKTUICCKUX
3aa4; YyMCHUC HUCIIOJIb30BAaTh KOOPAWMHATHYIO NPAMYIO U KOOPAWHATHYIO
IIJIOCKOCTB AJIA 1/1306pa>1<eH1/151 pCH_ICHI/Iﬁ ypaBHeHHﬁ, HCEPaBCHCTB U CUCTEM

n S5JICMCHTOB
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YMeHue omnepupoBaTh MOHATUAMH: (yHKIMA, Tpaduk (yHKUHMH, HYIU
(GyHKIMHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IMPOMEXKYTKA BO3pacTaHMUS,
yObIBaHus, HauOoJbllee W HAMMEHbIIEEe 3HA4YCHUs (DYHKIHMH; YMEHUE
ONEPHPOBATH IMOHATUSAMH: TpsAMas MPONOPIMOHAIBLHOCTD, JIMHEHHas
GbyHKuuMs, KBaapatuyHas (QYHKOUS, OOpaTHas MPOMOPLUUOHAIBHOCT,
napaboJa, runep6oiia; yMeHue CTpOuTh rpaduku QyHKIHN, UCIIOIB30BaTh
rpaduKy Ui ONpPEICTICHUS CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, JUIA
pemeHusl 3amad W3 JOPYruxX y4eOHBIX MPEIMETOB M PEaTbHOU KHU3HH;
yMEHHUE BBIpaXKaTh (POpPMYIaMu 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenmne OIICpUpPOBATH IIOHATUSAMMU. IIO0CJIE€A0BATCIIbHOCTD,
apudmernyeckas U reoMeTpuyecKkas MpOTPECCHH; YMEHHE HCI0JIb30BaTh
CBOMCTBa MOCJEI0BATEIBHOCTEHN, POPMYIBI CyMMBI M OOIIEro 4YjeHa Hpu
pelIeHnH 3a/ady, B TOM YHUCIE 33734 U3 JIPYTUX Y4EOHBIX MPEAMETOB U
peanbHOM KU3HU

YMeHue pemiath 3aaud pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLEHTHI, JOJIU
U 4acTH, ABWKEHUE, paboTy, LIeHY TOBapOB U CTOUMOCTbH MOKYIOK U YCIIYT,
HaJOr¥, 3aJayd M3 OOJacTH YNpaBiICHUS JHMYHBIMM U CEMEHHBIMU
(uHaHCaMM); yMEHHUE COCTABIISITh BBIPAXKEHUSI, YpaBHEHMsI, HEPAaBEHCTBA U
CUCTEMBI N0 YCJIOBHIO 3aJa4M, MCCIIEOBATh IOJYYEHHOE pEIICHHE H
OLIEHUBATh MIPABJIONOA0OHOCTb OJIYYEHHBIX PE3YJIbTATOB

YMeHne onepupoBaTh MOHATUAME: (DUTYpa, TOUKA, OTPE30K, MpsMas, Ty,
JIOMaHasi, yYroj, MHOTOYIOJbHHK, TPEYTOJbHUK, PaBHOOCIPEHHBIA |
PaBHOCTOPOHHUI TPEYTOJILHUKH, MPSMOYTOJIbHBIN TPEYTrOJIbHHUK, ME/INaHa,
OuccekTpuca " BBICOTA TPEYrOJIbHUKA, YEeTHIPEXYrOJIbHUK,
napajiesiorpaMM, — pom0O,  TPSIMOYrOJbHHMK,  KBajpaT,  Tpamelws;
OKpPYXXHOCTBh, KpYI, KacaTelbHas, 3HAaKOMCTBO C MPOCTPAHCTBEHHBIMHU
dburypamu; yMeHHE peliaTh 3ajadd, B TOM YHCIIE W3 IOBCETHEBHOMN
KU3HU, HAa HAXO0XJICHUE TEOMETPHUYCCKHX BEIMYMH C TPUMCHEHUEM
M3Y4YEHHBIX CBOUCTB (PUTYD U (PaKTOB

10

YMeHHe OmnepupoBaTh IMOHITUSAMHU: PABEHCTBO (UTYp, paBEHCTBO
TPEYroJIbHUKOB; MapajlIeIbHOCTh M MEPICHANKYJIIPHOCTh MPSIMBIX, YTOJI
MEXIy TpPSIMBIMH, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIHS, IOJ00He
¢buryp, mojoOHBIC TPEYroJbHUKH, CUMMETPHS OTHOCHUTEIILHO TOYKU W
NpsIMO¥M; yMEHHE pAacro3HaBaTh PABEHCTBO, CHMMETPHIO M TOJ00HE
buryp, napamieIbHOCTh U MEPICHIUKYIIPHOCT MPSIMBIX B OKPYXKAFOIIEM
MUpe

11

YmMmenue ONCpUpPOBATh MNOHATUAMU: UINHA, PACCTOAHUC, YTOJI (BCJ'II/I‘-II/IHa
yria, CHHYC U KOCUHYC yTJIa TpeyTOJ'ILHI/IKa), mionrazib; YMCHHUC OICHNUBATDH
pasMEepbl MPEAMECTOB U 00BEKTOB B OKpyXKXarwmeM MHpE; YMCHUC
NIPpUMCHSTH (I)OpMyJIBI nepuMeTpa U miomaan MHOT'OYI'OJIbHUKOB, IUJIMHBI
OKPY’KHOCTHU n Iiomaan Kpyra, o0bema MMpAMOYTOJILHOT'O
HapaJiieJICnrIicaa, YMCHUC MPUMCHAITH IMPpU3HAKH PaBCHCTBA
TPCYroJIbHUKOB, TCOPEMY O CYMMC VYIJIOB TpPECYrOJIbHUKA, TCEOPEMY
Hn(paropa, TPUTOHOMCTPHUYCCKHUEC COOTHOHMICHUS IJId BBIYUCIICHUSA IJIMH,
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pacCTOsIHUM, TIIOIAACH

12

YMmenue uzo0pakaTh IUIockue  (QuUrypel M HMX  KOMOHMHAaIuUW,
MPOCTPAaHCTBEHHBIE (UTYPBl OT pYKH, C TIOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB ¥ JJIGKTPOHHBIX CpPEACTB 1O  TEKCTOBOMY  WIIH
CHMBOJIbHOMY OITHCaHHIO

13

YMeHue onepupoBaTh MOHATUSAMU: NPSAMOYIOJIbHAS CUCTEMA KOOpIUHAT;
KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpa Ha
YHCIIO, CKaJLIPHOE IIPOM3BEACHUE BEKTOPOB; YMEHHE HCIOJIb30BAThH
BEKTOPBI M KOOPAUHATHI /7S IPEACTABICHUS TaHHBIX U PELIeHUs 3a/1a, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pealbHOM KU3HU

14

VYMenne ONCpUpOBATH MMOHATHUAMMU: CTOJIOUKOBBIE U KPYroBbI€C AHArpaMMBbl,
Tabnuipl, cpeaHee  apudMeTHUecKoe, MeIuaHa, HaubOoJbIlee U
HaWMEHBIIIee 3HAYCHHS, pa3Max YHCIOBOrO0 HabOpa, yMEHHUE HW3BIICKATh,
HMHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OPMALIMIO, TPE/ICTABICHHYIO B
TAaOMUIAX ¥ Ha JUarpamMmax, OTPakarollyl0 CBOWCTBA M XapaKTECPHCTUKH
PCAIBHBIX IMPOLECCOB MU ﬂBHeHHfI; YMCHHUE paclio3HaBaTb HM3MCHYHBBIC
BEJIMYUHEI B OKPYXKAIOIIEM MUpE

15

YMeHue omnepupoBaTh MOHATHUSAMU: CIIy4ailHBIM ONBIT (cCIydailHbIN
OKCIIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (DJIIEMEHTApHBIA  MCXOJ)
CIIy4allHOTO OIIBITA, CiydaillHO€ COOBITHE, BEPOATHOCTh COOBITHS; YMEHUE
HaxXOJUTh  BEPOSITHOCTH  CIIydailHbIX  COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHAMMU; YMEHUE pellaTh 3a1a4uu
METOJIOM OpPraHM30BaHHOIO IMepedopa M C HCIOJB30BAaHUEM IpaBUIIa
YMHOXXEHUS; YMEHUE OLEHHBATh BEPOSITHOCTU PEAIbHBIX COOBITMH U
SIBJICHUH, TIOHUMAaTh POJIb NMPAKTUYECKU TOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITUI B OKpYXKAIOLIEM MHpPE M B JKU3HU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHue BbIOMpPATh MOAXOASIINA U3YICHHBIM METO JJIs PEIICHUS 3aJ1a4yH,
MPUBOJIUTH TPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAC H
KU3HU, PACIO3HABATh MPOSBICHHE 3aKOHOB MaTEeMAaTHKH B HCKYCCTBE,
OTHCHIBATh OTJAENbHBIC BBIJAIOIINECS PE3YylbTaThl, MOJTYYEHHBIE B XOJE
pa3BUTHUS MAaTEMATHKU KaK HAyKW, TPUBOAUTH MPUMEPHI MATEMATHUECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON U BCEMUPHON UCTOPHUHU

[Iepeuens ameMeHTOB cofepxkaHus, posepsieMbix Ha OI'D
10 MaTeMaTHKe

Kon

HpOBCpSICMBIﬁ QJICMCHT COACPKAHUA

Yucaa ¥ BEIYUCICHUS

1.1

HaTypaJ'ILHLIe n OCJIbIC YKClIa. HpI/ISHaKI/I JACITUMOCTH LCIIBIX YHUCEI
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1.2 OOBIKHOBEHHBIE U ACCATHYHBIEC APOOH, MPOLIEHTHI, OECKOHEYHbIE TEPUOANIECKIE
npoou
1.3 ParnmonanbHbie yncna. ApupmMeTnyecKre oneparyy ¢ paioHaAIbHBIMU YUCIIaMU
14 HeiictButenpHble unciaa. ApudMeTrndyeckue onepanuu ¢ JeHCTBUTEIbHBIMU
YHCIaMH
1.5 [TpubnuxeHHbIE BBIUYMCICHUS, MpPaBUIA OKPYIJICHUS, TNPHKUAKA M OICHKA
pe3yJibTaTa BEIYMCIICHUM
2 AnreOpandeckre BRIpaXKeHHS
2.1 BbykBeHHbIE BbIpaXKeHUS (BBIPAKEHUS C IEPEMEHHBIMH )
2.2 Crenenp c 1enbiM mokazareneM. CTeneHb € palMOHAIBHBIM TOKa3aTeseM.
CBoiicTBa cTeNeHH
2.3 MHorousneHbl
24 Anrebpanyeckas 1po0b
2.5 Apudmernueckuit KOpEHb HaTypalbHON CTEIIEHHU. HevictBus c
apu(pMEeTHYECKMMH KOPHAMHU HATypaJlbHOM CTETIEHU
3 VYpaBHEHHs 1 HEPAaBCHCTBA
3.1 ensie u apoOHO-panMoHaNbHBIC ypaBHEHHS. CHUCTEMBI M COBOKYIHOCTH
YpaBHEHUH
3.2 Ienble n apoOHO-panMoOHanbHbIE HepaBeHCTBA. CHCTEMBl U COBOKYIHOCTH
HEpPaBEHCTB
3.3 Pemrenue TekcTOBBIX 3a1a4
4 YucnoBele OCae10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN
4.2 Apudpmernueckas u reomerpuueckas nporpeccuu. @Dopmyna  CI0XKHBIX
IIPOLICHTOB
5 OyHKIMH
5.1. Oynukius, crnocodbl 3amanus  pyHkumu.  I'paduk  pynxmum.  Ob6nacts
OTIpesieNIeHusl 1 MHOXKeCTBO 3HaueHud ¢yHkuuu. Hynmu ¢ynkuuun. Ipomexyrku
3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (YHKIHMH. MaKCUMyMbI |
MUHUMYMBl (yHKuMu. HauOonbinee M HauMeHblllee 3HaueHHEe (YHKIMH Ha
MIPOMEKYTKE
6 KoopannaTsl Ha MPsIMOI U TUNIOCKOCTH
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6.1 KoopnunaThnas npsmas

6.2 JlexapToBbI KOOPAWHATHI HA IUIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GUTypbl 1 UX CBOICTBA

7.2 TpeyronbHuk

7.3 MHOTOyrojibHUKH

7.4 OKpyXHOCTb U KpyT

7.5 N3mepenune reoMeTpuyecKiX BEIUUNH

7.6 BekTops! Ha TI0CKOCTH

8 BeposTHOCTB M cTaTHCTHKA

8.1 OmnucarenbHas CTaTUCTHKA

8.2 BepositHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr

YYEBHO-METOAMYECKOE OBECINEYEHUE OBPA3OBATE/IbHOIO MPOUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Marematuka. BeposTHOCTB U cTaTuCTHKA: 7-1 KJIacc: YIIIyOJICHHBIH YPOBEHb: YICOHUK;
1-e uznanue. ABropsi: bynumosuu E.A., BynsiueB B.A. AkunonepHoe 00111ecTBO
"UznarenscTBO "IIpocBemienne".

54



METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA
1. MaremaTtuka. BeposTHOCTB U cTaTUCTHKA. MeToauyecKkne peKOMEHAAUU. /-9 KI1acchl

Astopsr: Beiconkuit U.P., fmenox 1.B.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. https://resh.edu.ru - 'ocynapcTBeHHast oOpa3zoBaTebHas matGopma
«Poccurickas 3JeKTpOHHAs IIKOJIaY,
2. www.school-collection.edu.ru — xosutekiust 00pa3oBaTeIbHBIX PECYPCOB;

3. https://www.yaklass.ru — mudpoBoii 00pa3oBaTeIbHbIN pecypc IS IIKOJT;

4. https://7.math.ru/ - mudpoBoit ananTUBHBIA y9eOHUK 1O MaTeMaTHKE.
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