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MNOACHUTEJBHASA 3AIINCKA

Jlannass pabouas mnporpaMma CoCTaBieHa Ha ocHoBaHuM DenepanbHON
paboueil mporpaMMbl OCHOBHOTO oOI1ero odpazoBanusi «Maremaruka. ba3oBbiii
YPOBEHbY.

B coBpemenHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHUS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
UX poJId B 00Opa30oBaHUM, HEOOXOJUMOM Ka)XJOMy 4delloBeKy. Bospacraer umcio
npodeccuit, Mpu OBIaICHUU KOTOPBIMU TpeOyeTcst XopoIasi 6a30Basi HOJArOTOBKA B
001acTy BEpOSTHOCTU U CTATUCTUKHU, TaKasi MOJTOTOBKA BaXKHA JJISI MPOIOJKEHUS
00pa30BaHMs U I YCTIEITHON MPOo(ecCnoHaTBbHOM Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JUIs1 0OOCHOBAHHOI'O NMPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOIMMO B TOM YHUCIE XOpouio chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyuarouxcs GyHKIIMOHAIbHYIO TPAMOTHOCTb, BKIIIOYAIOUIYIO B C€0s1 B KaUECTBE
HEOTHEMJIEMOM  COCTABIISIIOIIEH  yMEHHE  BOCIPUHUMAThb U KPUTUYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTMX pEaJbHBIX MPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHaIu3a u
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIecCTBa M rOCyJIapcTBa
npuoOuiaeT oOydarlmMxcsd K OOUIECTBEHHbIM UHTepecaMm. H3ydeHHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3alMM Tepedopa U mojacuéra yucia
BapHaHTOB, B TOM YHCJIE B MPUKIAIHBIX 3aJladaX. 3HAKOMCTBO C OCHOBAMHU TE€OPUHU
rpadoB co3naét MaTreMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
00nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOSITHOCTH 00OTaIlaloTCsl MPEACTaBlIeHUss OOyYarouuxcsi O COBPEMEHHOMN
KapTHHE MHpa M METOJax €ro HccienoBaHusi, (GOpMUPYETCS MOHHMaHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAYMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTcTBHM C JAHHBIMHU LIEJIIMU B CTPYKTYpE MPOTrpaMMbl yueOHOT 0 Kypca
«BepoATHOCTh M CTAaTUCTUKA» OCHOBHOTO OOIIEro 00pa30BaHUsSl BbIJIECICHBI
CIIEIyIOIIME COAepKaTeNbHO-MeToAnYecKkue auHuu: «lIpencraBieHne NaHHBIX U
onucaTeNbHas CTaTHUCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBenenue B Teoputo rpadony.

Copepxanue nuaun «lIpencrapieHue TaHHBIX U ONMUCATEIbHAS CTATUCTHKA
CITY’)KUT OCHOBOM 17151 QOPMUPOBAHUS HABBIKOB Pa0O0ThI ¢ HH(OPMALIUEH: OT YTCHUS
¥ MHTEpHpeTanuu uH(popMaIu, IpeIcTaBIeHHON B TaOiHIlaxX, HA AUarpaMMax u



rpadukax, 1o cOopa, MPEACTaBICHUS W aHAIM3a JaHHBIX C HMCIOJIb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX M paccenBaHus. Pabotas ¢ naHHbIMU,
oOydJaroniyecsi y4aTcsi CUMTBIBaTb W HMHTEPIPETUPOBATH JAHHBIC, BBIJIBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEUIINE THUIOTE3bl, Pa3MbILUISATh HaA
¢dakTopaMu, BBI3BIBAIOIIMMHU W3MEHUMBOCTh, M OIEHUBAaTh HMX BIUSHUE Ha
paccMaTpuBaeMble BETMYHUHBI U TPOIECCHI.

NHTYUTHUBHOE TPEACTABICHUE O CIy4ailHOM M3MEHYMBOCTH, HCCIEIAOBAHHE
3aKOHOMEPHOCTEH W TEHACHIMW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
U3YYEHUS TEOPUH BEPOSTHOCTEW. bBoibllloe 3HAYEHHE HMMEIT NPAKTUYECKUE
3aJlaHUs, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMUA MOJEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOAMUTCS KakK Mepa MPaBIONOI0OMS CIydailHOro
coopitus. Ilpm wum3ydeHun ydyeOHOTo Kypca OOy4aroluecs 3HAKOMATCA C
IPOCTEUIIMMU METOJAMU BBIYMCIICHHS BEPOSITHOCTEN B CIIyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
NO3BOJIIIOIIMMHU CTaBUTh M pellaTh Ooyiee CIOXKHbIE 3a7ayd. B yueOHbBIN Kypc
BXOJAT HAYAJIBHBIC IPEACTABICHHUS O CIIy4allHBIX BEJIMYMHAX WU HMX YHUCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHO>KECTBAMU M OCHOBHBIMHU ONEpaIMsIMU HAJl MHOKECTBAMH, PACCMAaTPUBAIOTCS
IPUMEPBI IPUMEHEHUsS JUIS PEIICHMs 3a1a4, a TAKXKE HCIOJIb30BAaHUS B JIPYTHUX
MaTEeMaTHUUECKUX Kypcax U yueOHBIX MpeaMETax.

B 7-9 xnaccax u3yyaerca ydeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3zeinsl: «[IpeacTaBienne JTaHHBIX U ONIUCATEIbHAs CTATUCTUKAY,
«BepoaTHoCThY», «DJIEMEHThl KOMOMHATOPUKWNY», «BBeneHne B Teoputo rpadosy.

MECTO ITPEJIMETA B YYEBHOM IIJIAHE

Ha uzydenne yueOHoro kypca «BeposiTHoCTh U cTaTucTuka» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Henento), B 8 kiacce — 34 vaca (1 yac B Hezenio),
B 9 kiacce — 34 yaca (1 yac B Heneno).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUI, AUarpamm, rpadukoB. 3aroJHEHHUE
TA0NWI, YTCHHE M TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIX). UTeHue rpadukoB peabHbIX TporeccoB. M3pnedenne nudopmanuu us3
Jarpamm H TabJIdIl, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OnucartenbHasi CTaTUCTUKA: cpefHee apudMeTHuecKoe, MeAuaHa, pa3Mmax,
HaumOoJIbllIeE M HAaUMEHbIIEE 3HAUYCHUS HaOopa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOM U3MEHUYUBOCTH.

CrnydallHBIH SKCHEPUMEHT (OMBIT) M CIydailHOe CcoObITHE. BeposTHOCTH H
yacToTa. PoJb MamoBEpPOATHBIX U NMPAKTUYECKH JOCTOBEPHBIX COOBITUN B MIPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucio pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nuknsl. Iyt B
rpadax. O6xon rpada (diiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMmouibio rpagos.

8 KUIACC

[TpencraBiaeHne qaHHBIX B BUJIE€ TAOIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOJAMHOXeCTBO. Omnepannu Haj
MHO’KECTBaMU: 00beIMHEHHE, TIepecedeHue, fonoaHeHne. CBONCTBa onepaluii HaJ
MHOXECTBAMU:  IEPEMECTUTENBHOE,  COYETATEIbHOE,  PACHPENEIUTEIBHOE,
BKIIOUEeHUsS. Vcrnonb30BaHWE TpaUUyecKOro NPENCTaBICHUS MHOXKECTB s
ONMCAHMS PEATBHBIX ITPOLIECCOB U SBJIICHUN, TPU PELICHUY 3a/1a4.

M3mepeHne paccerBaHMs JaHHBIX. J(MCIepCUs M CTaHJAPTHOE OTKIOHEHME
YUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DJieMEeHTapHble COOBITUS chaydaitHoro ombiTa. Ciy4yaliHble COOBITHS.
BepositHocTi  coObIThil. OnbBITBl ¢ PaBHOBO3MOXKHBIMH  3JI€MEHTapHBIMU
coOpiTusiMu. CitydaiiHbiil BBIOOp. CBSI3b M@Ky MAJOBEPOSITHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

epeBo. CBONMCTBA I€pPEBBEB: € AUHCTBEHHOCTH ITYTH, CYIIIECTBOBAHUE BUCIYECH
BEPUINHBI, CBSA3b MEXK/Yy YMCJIOM BEPIIMH U 4yucioM pédep. IIpaBuino yMHOXKEHUS.
Pemmenue 3ama4 ¢ momouisio rpagos.

[IpotuBomnomnoxubie cooObiTusA. Juarpamma Ditnepa. OObenuHeHUE W
nepeceueHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  criokeHus
BEPOSITHOCTEW. YCIOBHAs BepOIATHOCTh. [IpaBuwiio ymHOXxeHus. HesaBucumble
coObrTus. Ilpencrapnenue skcrnepuMeHTa B BUjJe JAepeBa. Pemienue 3amad Ha



HAXOXKJEHUE BEPOSITHOCTEH C TOMOIIBI0 JIepeBa CIYyYalHOTO HKCIIEPUMEHTA,
auarpamm ODunepa.
9 KIIACC

[IpencraBinenne JaHHBIX B BHAE TaldnMi, AuarpamMM, TIpaduUKoB,
UHTEpIIpEeTalvs JaHHbIX. YTEHHE U MOCTPOEHUE Ta0JMLL, AUarpaMM, rpaukoB 1O
pEeaIbHbIM JAHHBIM.

[TepectanoBku u dakTopuan. CouyeTaHUus U YUCIIO COYCTaHUNA. TPEeyrobHUK
[Tackans. Pemrenre 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTprueckass BeposATHOCTb. CiydaiHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TYTH OKPY>KHOCTH.

Hcnerranue. Ycenex u Heyaada. Cepust HCOIBITaHUNA 0 TTepBoro ycnexa. Cepust
ucnelTanuii bepayum. BeposatHocTu coObITHII B cepun UCTIbITaHUN bepHyim.

CrnyuvaliHas BeIMYMHA U PACIPENEIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
oxumanue U gucnepcus. Ilpumepbl  MaTeMaTM4ecKoro  OXUAAHUA KAk
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIIMYMHBL. MareMaThudeckoe OXUIAHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUM MCHBITAHUU
bepnymnmy.

[Tonsitue o 3akoHe OonpmIMX yucenl. M3MepeHne BEeposTHOCTEH ¢ MOMOUIbIO
4yacToT. Posb 1 3HaueHune 3aKkoHa 0OJIBLIINX YKMCEN B IPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUN, TIPOILEAYP TPakKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajlad, PEUICHUN, PacCyX JICHUM, YMEHHUIO BUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEeMaTUYEeCKOM HayKu Kak c@epbl 4YeIoBeUYeCKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
NeATEIIbHOCTH,



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXA, peryispHas (u3nIecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOMIEH CPe/ibl, TFIAHUPOBAHMS TTOCTYITIKOB M OIEHKH
HX BO3MOXXHBIX MOCIIEJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
Kjaccu(ukanmy, OCHOBaHUA MJigd OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIC, €IMHUYHbIC, YacTHbIE W O0O0IIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMsT B (akTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKACHUIX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh AaPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHuss y4eOHOM 3amayn (CpaBHHBATh HECKOJIBKO
BAapUAHTOB pElICHUs, BbIOMpATh Haubojee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCITI0JIb30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT MO3HAHUA,
dopMynupoBaTh BOMNPOCHl, (QPUKCUPYIOLIUE MPOTUBOpEUUE, MpodIeEMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYeCKOro 00BbEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOM;
CaMOCTOSITENIbHO (HOPMYIHPOBaTh 00OOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMS, HCCIEIOBAHUSA, OLEHUBAThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHUS,

BbIOMpaTh GOpMY TpEACTaBICHUS HHPOPMAUU UM HWIUTFOCTPUPOBATH
peuiaemMple 3aJayd  CXe€MaMH, [darpaMmaMu, HWHOM TrpapuKod H HUX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy PEIICHUS
3a/1a4ui, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pelleHus1, COTIOCTABIISITh CBOU CYXKIACHHS C CY>KICHUSIMU JPYTUX yUACTHUKOB
nuainora, oOHapy»uBaTh pa3jiu4yve U CXOJICTBO MO3UIUH, B KOPPEKTHOU
dbopme GpopMyIIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEJICTaBISITh PE3YNIbTAThI PEIICHUS 3aJa41, IKCIIEPUMEHTA, HCCIIEA0BaHNU,
POEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMaT BHICTYIUICHUS C yUETOM 3a/1a4
NPE3eHTALUU U OCOOCHHOCTEN ayIuTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW Y MHIUBUIyaIbHON
paboThI IPU PEIICHUH YYCOHBIX MATEMAaTUUECKUX 3a]1aY;

NPUHUMATH 1[€1b COBMECTHOM NEATENbHOCTH, MIAHHUPOBATH OPTaHU3AIIMIO
COBMECTHOM paloThl, pacnpeaensTb BUIbl pabOT, JOrOBapUBATHCS,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOJHATH CBOIO YacTh PabOTHI
U KOOPAWMHHPOBATh CBOMU JICHCTBUS C JAPYTUMH WICHAMH KOMAaH/bI,
OLIEHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpATh CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U pe3yJibTaTa
pELIECHNs] MaTEMaTUIECKOM 3a/1a4u;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH IIOCTABJICHHOM LIEJIA U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Yurate wuH(OpManMIO, MNPEACTABICHHYI0 B TabmuIax, Ha [IuarpaMmax,
NPEACTaBIATh JaHHbIE B BHUAE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTosibyaThie) U KPYyroBhI€) 10 MAaCCHBaM 3HAUYCHUH.

OnucelBaTh M HMHTEPHPETUPOBATH  pEAIbHBIE  YHUCJOBBIE  JIAHHBIE,
IPEICTABICHHBIE B TA0JINIIAX, HA IUarpaMmmax, rpapukax.

Hcnonb30BaTh 11 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKHU:
cpenHee apudpMeTHdyecKoe, MeJMaHa, HauOoJblllee U HAaUMEHbIEe 3HAYCHUS,
pa3max.

MMeTs mNpencraBieHUE O CIy4alHOM M3MEHYMBOCTHM HA IIpUMEpax ILIEH,
(U3MYECKUX BEJIMYHUH, aHTPOMOMETPUUYECKUX JAHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K koHmy oOyueHus B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

W3BnekaTe MW mnpeoOpa3oBbIBATh HH(POPMALIUIO, MPEICTABICHHYIO B BHJE
Ta0NHLl, TUarpaMm, rpauKoB, MPEACTaBIATh JaHHbIE B BUAE TaOJIUIL, AUArpaMm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTENIEH: CpEeIHHUX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAUEHUH U YaCTOThHI COOBITHH, B TOM YHUCIIE IO
pe3yabTaTaM U3MEPEeHUN 1 HaOIIOACHU.

HaxonuTh BEpOATHOCTH CITydalHBIX COOBITHUN B OMBITAaX, 3HAas BEPOSTHOCTH
DJIEMEHTAPHBIX COOBITUI, B TOM UYHCIE B OMBITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBaTh rpaguyeckue MOJEIHU: AEPEBO CIYHYaMHOTO 3KCIEPUMEHTA,
JarpaMMsbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSIMH: MHOECTBO, IOAMHOECTBO,  BBINIOJIHATH
omepalyy HajJ MHOXECTBAaMHM: OObEIUHEHHE, NepeceyeHue, JOIOJIHEHUE,
MEePEYUCIIATh AJIEMEHTHl MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb30BaTh rpaduueckoe NpeacTaBIeHUe MHOKECTB U CBA3EH MEXKy HUMU
JUUISl ONTMCAHMS MIPOIIECCOB U SIBJIICHHM, B TOM YHCII€ MPH PEIICHUH 3a/1a4 U3 JIPYyTHUX
y4eOHBIX MPEIMETOB U KyPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICIYIOIINE
NpPEeIMETHbBIE PE3YJIbTATHI:

N3BnekaTh U mpeodpa3oBbIBaTh MHGOPMALIHIO, TPEACTABICHHYIO B PA3TUYHBIX
WCTOYHUKAX B BUJE TAOJUI], TUarpamm, rpadMKoB, MPEACTABISITH TaHHBIC B BUJIE
Ta0HII, TUarpaMm, rpauKoB.



Pemarp 3amaum oOpraHu30BaHHBIM NEpeOOPOM BapUAaHTOB, a TaKKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcronb30BaTh ONUCATEIbHBIE XAapAKTEPUCTUKHU JJII MAacCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJIHUE 3HAYECHUSI U MEPBI PACCEUBAHMS.

HaxonuTh 4acTOThl 3HAYEHUI M YacCTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOIEHUH.

HaxoauTs BEpOATHOCTH CIIly4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNbBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEPUSX
WCIIBITAHUN J10 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBieHue O CIy4alHOM BEIMYMHE U O PaCIPEIEIICHUH
BEPOSATHOCTEM.

HNmeTs mnpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHONH M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
IpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
Kont DJIEeKTPOHHbIE
HaumenoBaHue
poab IlpakTu OcHOBHBIE BH/IbI (uudposore)
Nen/m | pa3jesioB M TeM OcHOBHOE cojlep:KaHHe
Bcero  Hble  4eckmue AesiITeIbHOCTH 00y4aloluxcsi odpa3oBaTeiib
MPOrpaMmbl
pabdo padoTbI HblIe pecypchbl
ThI
[IpencraBnenne JaHHBIX B OcBauBath cnocoobl
tabnumax. [IpakTuyeckne  mpencTaBiICHUS
BBIUUCIICHUS 110 CTaTUCTHYECKUX JAHHBIX U
TaOJIMYHBIM JTaHHBIM. YHCIIOBBIX MacCHUBOB C
W3Bneuenue u MOMOIIBIO TaOJIHII U THarpaMm
WHTEpIpeTaIns C MCITOJIb30BaHUEM
TaONUYHBIX TAHHBIX. aKTyaJbHBIX U BaKHBIX
IIpakTryeckas pabora JTAaHHBIX (leMorpadpuveckre EuGanorexa
«Tabmuupy. 'paduyeckoe = naHHBIE, TPOU3BOACTBO
IIpencrasnenune . [HOK
1 7 2 MPEACTABICHUE IaHHBIX B IPOMBIIUICHHON U
FATHBIX BHUJIE KPYTOBBIX CeJIbCKOXO035HCTBEHHOM ttps://m.ds00.¢
PYTOBIX, u/7f415fdc
CTOJIOUKOBBIX IPOAYKIMH, OOIIECTBEHHBIE U
(cronmbuaThIX) AMAarpaMM. | TPUPOJIHBIC SBJICHUSA).
UreHue 1 NOCTPOCHUE N3y4aTh MeTobI paboTHI C
nuarpamm. [Ipumepst TaOJIMYHBIMU U TPaPUISCKIUMHU
neMorpapuuecKux MPEJICTABICHUSIMH JTAHHBIX C
JUarpaMM. MOMOMUIbIO IIU(PPOBBIX
[IpakTrueckas pabota PECYPCOB B X0J1€
«JlmarpaMMBbI» NPaKTUIECKUX padboT
YucnoBbie HAOOPHI. OcBauBaTh MOHATHS:
OrnucarenpHast N bubnuoreka
2 8 1 1 Cpennee YHCIIOBOM HAOOp, Mepa
CTaTUCTHKA N HOK
apudmernyeckoe. HEHTPaJIbHOW TeHICHIIUN



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

Cnyuaitnas
M3MEHYUBOCTD

Menuana YHCJIOBOTO
HaOopa. YCTOWYMBOCTH
Menuansbl. [IpakTndeckas
paborta «Cpennue
3HaueHus». Haunbomnbinee
Y HaMCHbINIEeE 3HAYCHUS
YHCIIOBOTO Habopa.
Pa3zmax

CrnydaiiHasi ”3MEHUYHUBOCTD
(mpumepsl). Yacrora
3HAUEHUI B MacCHUBE
naHHbIX. [ pynnuposka.
I'mcrorpammel.
IIpakTryeckas pabora
«CnyyvaiiHas
HU3MEHUYUBOCTbH)

(Mepa 1ieHTpa), B TOM YUCIIe
cpenHee apupMeTuIecKoe,
MearaHa.

OnuchbIBaTh CTATUCTUYECKHE
JTAaHHBIE C TIOMOIIBIO CPEAHETO

apI/I(l)MCTI/I‘IeCKOFO 1 MEJIHUaHBbI.

Pemrate 3agaun.

H3yuathb cBOlCTBA CPEIHUX,
B TOM YHCJIE C IIOMOIIBIO
1U(POBBIX PECYPCOB, B X0
MPaKTUYECKUX PadoT.
OcBauBaThb MOHATHSA
HauOoJIbIIee U HANMEHbIIISE
3HAYCHUS YHCIIOBOI0 MAacCHUBa,
pa3max.

Pematp 3a1aun Ha BEIOOD
croco0a onucaHus JaHHBIX B
COOTBETCTBUU C IPUPOAOH
JNaHHBIX U LEIIMU
HCCIICIOBAHUS

OcBanBaTh NOHATHSA:
4acTOTa 3HAU€HU B MacCUBe
JAHHBIX, TPYITUPOBKA
JAHHBIX, TUCTOTPaMMa.
CTpouTth 1 aHATU3NPOBATH
TUCTOTPaMMBbI, MOAOHPATH
MMOIXOJISTITNN TITar
rpynnupoBku. OcBauBaTh
rpadudecKkue npeacTaBICHUS
Pa3HBIX BUIOB CIy4aillHOM
M3MEHYUBOCTH, B TOM YHCIIE C
MTOMOIIBIO ITU(POBBIX

https://m.edsoo.r

u/7f415fdc

bubnuoreka
HOK
https://m.edsoo.r
u/7f415fdc



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

pecypcoB, B Xoie
MPAaKTUYECKON pabOThI

I'pad, Bepmuna, pedpo.
[IpencraBnenue 3anauu ¢
nomouisio rpaga. CreneHsb
(BaJIGHTHOCTb) BEPILLUUHBI.

OcBauBaTh NOHATHS: Tpad,
BepiuHa rpada, pedbpo rpada,
CTeTeHb (BaJICHTHOCTh
BEPILUHEI), IIENb U [IHUKIL.
OcBauBaTh NOHATHS: ITyTh B
rpade, 3iinepoB mMyTb, 00X0.1
rpada, OpueHTHPOBAHHBIN
rpad.

Pemath 3a1aum Ha MMOUCK

Uwucno pédep u cymMapHasi CyMMBI CTEIIEHEN BEPIIUH bubnuoreka
Beenenue B crenienb BepmmH. Llens 1 rpada, Ha mouck o0xona LHOK
Teoputo rpados k. [Tyts B rpade. rpacda, Ha MOUCK TyTeH B https://m.edsoo.r
[Ipencrasnenue o OpUEHTUPOBAHHBIX Tpadax. u/7f415fdc
cBsi3HOCTH rpada. O0xon  OcBamBaTh CIHOCOOBI
rpada (SUIepoB MyTh). MpPEACTABICHUS 3a]1a4 U3 Kypca
[Ipencrasnenue 06 anreOpbl, TEOMETPUH, TEOPUU
OPHUEHTUPOBAHHBIX I'padaX = BepOATHOCTEM, IPYrHX
IIPEIMETOB C TOMOLIBIO
rpa¢oB (KapThl, CXEMBI,
AIEKTPUIECCKHUE TIETIH,
(GyHKIIMOHATBHBIE
COOTBETCTBUS) Ha IPUMEPax
Cry4aiiHblii OIBIT U OcBauBaTh NOHATHSL:
BeposTHOCTh 1 ciy4aiiHoe coObITHE. CIYHaHHBIA ONBIT M CITyHaHHOE bubnuoreka
4ACTOTA BCpOHTHOCTL U 4yacTtoTa CO6LITI/IC, MaJIOBCPOSATHOC U HOK
eyaaiioro cobbrTug. Poib MPaKTUYECKH I0CTOBEPHOE httos://m.edsoo.r
COBBITHS MAaJIOBEPOATHBIX U coObITHE. W/ TEA15EdC

MPAKTUICCKH
JIOCTOBEPHBIX COOBITHI B

HN3yyarTp 3HaUNMOCTH
MaJIOBEPOSTHBIX COOBITHIA B



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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https://m.edsoo.ru/7f415fdc

O06001eHue,
6 CUCTEMATHU3aIUA
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

5

34

IIPUPOJIE U B OOLIECTBE.
Momnera u urpanpHas
KOCTb B TEOPHHU
BEPOATHOCTEH.
IIpakTrnyeckas pabora
«Yacrora BblaICHUS
opJia»

[IpencraBnenue qaHHBIX.
OnucarenpHas
craTuctuka. BepostHOCTh
CIIy4aifHOTO COOBITUS

npUpojie U O0IIeCTBe Ha
BaXHBIX MpUMeEpPax (aBapuu,
HECUYacTHBIE CIlydau, 3aluTa
HEepCOHaNbHON HH(pOpPMAIIHH,
nepeaaya JaHHbIX).

H3y4aTh posib KJIaCCHYECKUX
BEPOSTHOCTHBIX MOJIeJIEeH
(MOHeTa, urpajibHas KOCTh) B
TEOPHH BEPOATHOCTEH.
Hao0sropaTs 1 n3yyarb
4acTOTy COOBITUI B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCIIE C
MOMOILBIO U(PPOBBIX
pecypcoB, B XxoJie
MPAKTUYECKON pabOThI
IToBTOpPATH U3yUeHHOE U
BBICTPANBATh CHCTEMY
3HaHUM.

PemaTtn 3agaum Ha
IIPEJICTAaBICHNUE U ONMCAHNE
JTAHHBIX C TOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHUK.
O0cy:xaaTh npuMepsbl
CIIydaitHbIX COOBITHH,
MaJIOBEPOATHBIX U
MPAKTUYECKH TOCTOBEPHBIX
CIIy4aifHBIX COOBITHI, UX pOJIU
B IIPUPOJIE U )KU3HH YeIOBEKa

bubnuoreka
[HOK
https://m.edsoo.r
u/7f415fdc
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8 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
e HaunmeHnoBanme Kontpo | MpakTu OcHoBHOe OcHoBHbBIE BU/bI 1eSITE€IbHOCTH (ndpoBsIe)
o/ PA3AEII0B 1 TeM Beero  JILHbIE coJepraHue o0y4aromuxcs 06pPa3oBATEIbHbIE
NPOrpamMMbl pecypenI
TTpencraBienye IoBTOPATH U3Yy4YEHHOE U }
NAHHEIX. BbICTPAMBATh CUCTEMY 3HAHMII.
OmcaTe bHAs Pemars 3a1a4u Ha
CTATHCTHKA MPEICTABICHUE U ONMCAHUE
Coyuaitnas JAHHBIX C TTIOMOIIBbIO U3YYCHHBIX
M3MEHYUBOCTD. XapaKTCpUCTHK.
Cpemne unciogoro | ¥ €MATh 321240 Ha
L T[ToBTOpeHue Habopa. CryuaiiHbie Egziiffingiﬁs;lfgggfpszggggx bubnnoreka [JOK
Kypca 7 Knacca COOBITHSL. y https://m.eds00.ru/7f417fb2
BeposTHOCTH 1 WU3MEHYHUBOCTH.
ACTOTEL. Pemarts 3anauu Ha onpezeneHue
KaccHyeckiue YacTOThI CIIy4allHBIX COOBITUH,
MOJIEITH TEOpHH O6CY)K}1§HI/I€ MIPUMEPOB CIIy4yalHbIX
BEPOATHOCTEIH: MOHETa COOBITHIA, MAJIOBEPOSTHBIX U
W HrpATBHAS KOCTb MIPaKTUYECKH IOCTOBEPHBIX
cllyyaiiHbIX COOBITUH, UX POJIH B
MIPUPOJIE U )KU3HU YEIOBEKa
OTKTOHCHYSL. OcBauBaTh NOHATHUS: AUCTIEPCHS
Jlucnepcust wucioporo | 1 CTAHIAPTHOE OTKIOHEHHE,
HaBopa. HCIIOJIb30BATh ATH XapaKTePUCTUKU
OIICATeNbHAS CrannaprHoe JUTSL OTIMCAHMS PaCCeUBaHUS
2 CTaTUCTHUKA. OTKJIOHCHHC )IB’C:;IHHX' 6 bubnuoteka [JOK
PaccenBanne 4HCIIOBOTO HAGOPA. ABHTATE THIOTESbI 0 https://m.eds00.ru/7f417fb2
TAHHBIX JlHarpaMmst OTCYTCTBHUH WJIA HAJTUYHH CBSI3H 10
pacceHBans JarpaMMam paccerBaHUsI.

CTpouTh 1UarpaMMbl pacceBaHUs
10 UMEIOIIUMCS TAaHHBIM, B TOM
YHClIe C MOMOIIBIO KOMITBIOTEpa



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

MHuoxecTBa

BepositHoCTh
CIIy4aifHOTO
COOBITUSA

MHoOkecTBO,
ITOJIMHOXKECTBO.
Oneparuu HaJI
MHO>XECTBaMHU:
00BbeIMHEHHE,
nepeceveHue,
JIOIIOJTHEHHE.
CaoiicTBa  omepanuit
HaJ MHOKECTBaMHU:
MEePEMECTUTENBHOE,
coYeTaTeIbHOE,
pacnpenenuTenbHoe,
BKJIIOUCHMSI.
['paduueckoe
MIPE/ICTABJICHHE
MHOJKECTB

DneMeHTapHbIe
coObITus. CriyyaiiHble
COOBITHS.
bnaronpusArcTByromue
3JIEMEHTapHbIE
COOBITHA.
Beposaraoctu
COOBITHH.
OnbIThI c
PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU
COOBITHSMH.
Crnyvaiinslii BEIOOP.
[TpakTnueckas pabora
«OnbITHI

c
PaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU

OcBauBaTh NOHATHS: MHOKECTBO,
3JIEMEHT MHOKECTBA,
MOJMHOKECTBO.

BpInoJgHATH onepanuu Haj
MHOKECTBAMU: 00bEIMHEHHE,
NepecevyeHue, J0MOJHECHUE.
Hcenoan3oBaTh CBOMCTBA:
MEePEMECTUTEIBHOE,
COYETaTEILHOE,
pacnpeenuTesbHOE, BKIIOYCHUS.
Hcnoab3oBaTh rpaguieckoe
MpeJICTaBICHNE MHOKECTB IIPU
ONMCAaHUM PEAbHBIX MPOLECCOB U
SIBJICHUM, MIPU PEILICHUH 3a]1a4 U3
IPYTUX Y4EOHBIX MPEIMETOB H
KypCOB

OcBanBaTh NOHATHSL:
3JIEMEHTapHOE COOBITHE,
CIy4aifHOE COOBITHE KaK
COBOKYITHOCTb
ONaronpusITCTBYIOLINX
3JIEMEHTapHBIX COOBITHIH,
PaBHOBO3MOKHBIE 3JIEMEHTAPHBIE
COOBITHSI.
PemaTh 3a1aum Ha BbIUKCIIEHUE
BEPOSITHOCTEH COOBITHII IO
BEPOSITHOCTSIM DJIEMEHTAPHBIX
COOBITUH CITy4ailHOTO OTIBITA.
PemaTp 3a1aum Ha BbIUKCIICHUE
BEPOSITHOCTEH COOBITHII B OTIBITAX C
PaBHOBO3MO>KHBIMU
3JIEeMEHTapHBIMU COOBITUSMH, B
TOM YHCJIE C TIOMOIIIBIO
KOMIIbIOTEPA.

bubmuoreka [{OK
https://m.edso0.ru/7f417fb2

but6mmorexa [IOK
https://m.edsoo.ru/7f417fb2
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COOBITUAMU

IIpoBoaANTH M M3y4YaTh ONBITHI
C PaBHOBO3MOKHBIMU
3JIEMEHTApPHBIMU COOBITUAMH (C
HCII0JIb30BAHUEM MOHET,
UTPAIBHBIX KOCTEH, IPYTUX
MOJICJICH) B X0J1€ MMPAKTHUECKOU
paboThI

Bsenenue B

Hepeso. CBoiicTBa
JepeBa:
€IMHCTBEHHOCTD IyTH,
CYIIIECTBOBaHHE
BHUCSIYEH BEPLINHBI,
CBSI3b MEXKY YHCIIOM
BEPILMH U YUCIIOM
péoep. IIpaBuio

OcBauBaTh NOHATHA: IEPEBO KaK
rpad 6e3 1ukia, BUCsAs4Yas BepIIMHa
(Jiuct), BETBBb JEepeBa, MyTh B
JiepeBe, TMaMeTp JepeBa.

H3yuats cBoiicTBa 1epeBa:
CYIIIECTBOBAHHE BUCSUCH
BEPIINHBI, €AMHCTBEHHOCTH ITyTH
MEX]y IBYMsI BEPIIMHAMH, CBSI3b
MEX]Ty YHCIIOM BEPIINH U YHACIOM

bubnuoreka [{OK

Teopuio rpados YMHOXCHHMS N https://m.edso0.ru/7f417fb2
pedep.
Pemath 3a1a4u Ha TTOWCK H
MepevrcieHre myTel B Aepese,
OTIpeIeNICHUE YMCIIa BEPIIHH HITH
pEbep B nepeBe, 00xoa OMHAPHOTO
JIepeBa, B TOM YHCIIE C
MIPUMEHEHHEM TTpaBUIIa
YMHOXCHHSI
[TporuBononoxkHoe | OcBamBaTh MOHSATHS: B3aHMHO
coObITHE. JlMarpaMMa  TIPOTUBOIMOJIOXKHBIC COOBITHS,
Oiinepa. orepaiuy HaJl COOBITUIMH,
O6beauHenue u 00bEeTMHEHNE U ITepeceueHue
Crny4aiiabie nepecevueHne coObITHH, THarpamma Ditiepa bubmuoreka [{OK
COOBITUSA COOBITHIA. (Oiinepa—BenHa), coBmecTHble U1 https://m.edsoo.ru/7f417fb2
HecoBmecTtHbie HECOBMECTHBIE COOBITHSI.
coObITHs. Popmyra H3y4yath TEOpeMbl O BEPOSTHOCTH
CIIOKEHUSA 00BbeTMHEHUS IBYX COOBITHIT

BEPOSITHOCTEH.

(bopmymBI CHOXKEHUS
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O06o00mmeHue,
cUcTeMaTH3aIus
3HAHHUH

IIpaBuno yMHOXKEHUS
BEPOSATHOCTEM.
VYcenoBHas
BEPOSATHOCTb.
HeszaBucumelie
COOBITHS.
IIpencrasienue
CIIy4aliHOTO
AKCIIEPUMEHTA B BUJIE
nepeBa

BeposiTHOCTeH). Pemats 3axaun, B
TOM YHCJI€ TEKCTOBBIC 3a/1a4H Ha
ONPEACIICHUE BEPOATHOCTEMN
00BbEIMHEHUS U TIEPEeCeUCHHUS
COOBITHIA C TIOMOIIBIO YHCIIOBOM
NpsAMOi, TuarpamMm Jidiepa,
(hOpMYyIIBI CITOKEHUS
BEpPOSTHOCTEM.

OcBanBaTh NOHSATHUS: IPABUIIO
YMHOXEHHS BEPOSTHOCTEH,
YCIJIOBHAsI BEPOATHOCTb,
HE3aBHCHUMBIE COOBITHUS IEPEBO
CIIy4aiiHOTO ONBITA.

H3yuathb cBoiicTBa (onpeseneHus)
HE3aBUCHUMBIX COOBITHI.

PemaTh 3a5aum Ha onpeaeneHue u
HCIIOIh30BaHNE HE3aBUCHUMBIX
COOBITHH.

PemaTh 3a1a4m Ha TTOUCK
BEPOSITHOCTEH, B TOM YHCIIE
YCJIOBHBIX, C UCTIOJIb30BAaHUEM
JIepeBa CIIy4ailHOTO OIbITa

[IpencraBnenue
JTAHHBIX.
OnucarenpHast
cratuctuka. ['padsr.
BeposTHOCTB

CITy4aifHOTO COOBITHS.

DJIEMEHTHI
KOMOWHATOPUKH

[HoBTOPATH U3yYEHHOE U
BblCTpal/IBaTb CI/ICTeMy 3HaHHI>'I.
PemaTtn 3agaum Ha
MPEJCTABICHUE U ONTMCAHUE
JTAHHBIX C IOMOUIBIO U3YYEHHBIX
XapakTepucTuk. Pemarsb 3agaun
C IpUMEHEeHUeM rpadoB.
PeIIIaTb 3aJa4YM Ha HAXO0XXICHUEC
BEPOSATHOCTH CIIyYalHOT' O
COOBITHS 110 BEPOSITHOCTSM
AJIEMEHTAPHBIX COOBITHIL, B TOM
YHCJIe B OIBITaX C

bubnunorexa LIOK
https://m.edsoo.ru/7f417fb2
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PaBHOBO3MOXHBIMU
AJIEMEHTaPHBIMU COOBITUSMHU.
PemaTh 3a1aum Ha HAXOXKICHUE
BEPOATHOCTEH 0ObETUHEHUS U
nepecevyeHus: COObITUH, B TOM
YHCJIe HE3aBUCUMBIX, C
HCTIOJIb30BaHUEM IPahUIECKUX
MIPEACTABJICHUI U JIepeBa
Cly4daiiHOro onbiTa. Pemars
3aJa4H HA [IEPEYUCIICHUE
KOMOMHAINK (Yuciia
MIEPECTaHOBOK, YHCIIa
COYETaHMI ), Ha HAXOXKJICHUE
BEPOSTHOCTEH COOBITHH C
MIPUMECHEHHEM KOMOMHATOPUKH, B
TOM YHCIIE C UCTIOJIb30BAHUEM
TpeyrosnbHuKa [Tackans

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34




9 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
HaunmenoBanue
OcHoBHoe OcHoBHBIE BUABI JeITeILHOCTH (un¢posnie)
pa3/iesioB H TeM K I
n/n NPOrpaMMEI OHTPOJIEL  LIPAKTH = copepskanme 00y4aromuXCst odpa3oBaTe/ibHbIE
Bcero Hble yecKkue pecypchl
padoThI padoThI
TTpencraBenye IToBTOPATH U3Y4EHHOE U )
NARHEIX. BBICTPAUBATh CUCTEMY 3HaHU.
OmnucaTensHas Pemarthb 3a5a4uu Ha pe/ICTaBICHNE
CTATHCTHKA Y OIMCAaHUE JIAaHHBIX.
Orneparu Has Pemartnb 3auzi'm Ha HaXO0XKJIEHUE
COBBITHSIMIL BEPOSATHOCTEN 06Lezn/£HeHI/m u
Hesapmcnmocts | EPECCUCHHS COOBITHIA, B TOM YHCIIC
. HE3aBHCHUMBIX, C UCIOJIb30BaHHEM
1 [ToBTOpenue 4 COOBITHIA b ’ . bubmuorexa [IOK
rpauuecKuX NpeACcTaBICHUN U
Kypca 8 Kiiacca P . P https://m.edso00.ru/7f41a302
JIEpeBa CIIy4aiiHOIO OIbITA.
Pemathb 3a5a4u Ha IEpEUUCIICHNE
KOMOUHAIMH (Ynciia IepecTaHOBOK,
qucia COYeTaHui ), Ha HaXOX/IeHUe
BEPOSATHOCTEH COOBITHIA ¢
MpUMEHEHHEM KOMOWHATOPUKH, B
TOM YHCJIE C UCIIOIb30BAHUEM
TpeyronbHuKa [lackans
IlepectaHOBKH. OcBauBaThb NOHATHUS:
daxTopuan. KOMOMHATOPHOE IPABUIIO
Coueranus u HOXKEHUS, YIIOpsI0UYEeHHas apa
DIIeMEHTBI MBS > YIIOP P& Bumiorexa LIOK
2 4 1 YUCJIIO0 Tpoiika 0OBEKTOB, MEPECTAHOBKA,
KOMOWHATOPUKH N https://m.edsoo.ru/7f41a302
COUYETaHMH. (akTopuan 4yncia, coueTaHue, YuciIo
TpeyronbHuK COYETaHMM, TpeyroyubHUK [lackais.
ITackass. Pemate 3a1a4M Ha NIEpeUUCICHUE
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I'eomeTpuueckas
BEPOSITHOCTD

HcnprTanus
bepnynnn

[IpakTnueckas
paborta
«Bpruucnenue
BEPOSTHOCTEH C
HCIIOJIb30BAHUEM
KOMOMHATOPHBIX
byHKIHIT
ANEKTPOHHBIX
TaOJIUL»

I'eomerpuueckas
BEpPOSITHOCTb.
CryqaiiHbIN
BBIOOD TOUKH U3
¢burypsl Ha
MIJIOCKOCTH, U3
OTpe3Ka, U3 IyTu
OKPY>KHOCTH
UcneiTanue.
VYcmex u Heynayva.
Cepus
HUCIBITAHUH 10
MIepBOro ycrexa.
HcneiTanus
beprymn.
BepostHocTn
cOOBITHH B cEpUU
WCIIBITAHUI
bepnynnu.

YIOPSIIOYCHHBIX Tap, TPOEK,
MePEUUCIICHUE IEPECTAHOBOK H
COYETaHUI JIEMEHTOB PA3JIMYHBIX
MHOXecTB. PemiaTh 3agaun Ha
MPUMEHEHHE YKCiIa COUYCTaHUN B
anredpe (CokpaléHHOe YMHOXKEHHE,
ouHoMm HbroToHA).

Pemats, npumenss
KOMOWHATOPHUKY, 33]1a4i Ha
BBIYMCIICHHE BEPOSTHOCTEH, B TOM
YHCIIe C TIOMOIIBIO AJICKTPOHHBIX
TaOJIHI B XOZI€ TPAKTUICCKON
paboTsl

OcBauBaThb NOHATHE
T€OMETPUYECKON BEPOSTHOCTH.
Pemate 3a1a4M Ha HAXOXKACHUE
BEPOATHOCTEM B OIBITAX,
NpeACTaBUMBIX KaK BBIOOD TOUYEK U3
MHOT'OYTOJIbHUKA, Kpyra, OTpe3Ka
WU IYTU OKPY>KHOCTH, YUCIIOBOTO
MIPOMEXKYTKA

OcBauBaTh NOHATHS: UCIIBITAHUE,
JJIEMEHTAapHOE COOBbITHE B
ucnbITaHuu (ycnex U HeyJaua),
CepHsl UCIIBITAHMM, HACTYIUIICHUE
MepBOTO ycrexa (Heyaaun), Cepust
ucnbITaHui bepHyn.

Pemate 3a1a4M Ha HAXOXKACHUE
BEPOSATHOCTEH COOBITUH B cepun
WCIBITAaHUH 10 IIEPBOro ycIexa, B
TOM YHCJIE C IPUMEHEHUEM
(bopMyJIBI CYMMBI T€OMETPUUYECKON

bu6nmorexa LIOK

https://m.edsoo.ru/7f41a302

bu6nunorexa LIOK

https://m.edsoo.ru/7f41a302
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Crnyuaiinas
BEJIMYMHA

[IpakTnueckas
paborta
«Hcnprranus
bepnynnny»

Cnyuaitnas
BEJIMYMHA U
pacmpeneneHue
BEPOSITHOCTEM.
Marematnueckoe
0’KHMJIaHHE U
JTUCTIEPCHS
CIIy4aiiHOM
BEJINYUHBI.
[Ipumepsr
MaTeMaTU4eCcKoro
0’KHMJIaHUSI KaK
TEOPETUYECKOTO
CpEIHEro
3HAYCHUS
BEJIMYUHBI.
[TonsTue o
3aKOHE OOJIBIINX
YHUCEI.

IIPOTPECCUMU.

Pemathb 3a1a4n Ha HaXOX/IEHUE
BEPOSATHOCTEM 3JIEMEHTAPHBIX
COOBITUH B CEPUU UCTIBITAHUH
bepHymin, Ha HaxoXIeHHE
BEPOSITHOCTH OIPEAEIIEHHOIO YUCIIa
YCIEXOB B CEpPUU UCTIBITAHUHI
beprymn.

M3yuyaTs B X01€ NPAKTHYECKOH
PadoThI, B TOM YHCJIE C IOMOILBIO
(G POBBIX PECYPCOB, CBOICTBA
BEPOSITHOCTH B CEPUHU UCIIBITAHUI
bepnynnu
OcBouTh NOHATHSA: CilydaliHas
BEJINYMHA, 3HAYECHUE CIIy4allHON
BEJIMYMHBI, paclpeeiieHue
BEPOSITHOCTEM.

H3yuars n 00cy:kaaTh IPUMEpPHI
JUCKPETHBIX U HEMPEPBIBHBIX
CllyyailHBIX BEJIMUYUH (POCT, BEC
YeJI0BEKa, YACIEHHOCTh HACEJICHMUS,
JpYTH€ N3MEHUYUBBIE BEINYHHBI,
paccMaTpuBaBIIAECs B Kypce
CTaTHUCTUKH ), MOJEIBbHBIX
CIIy4aliHbIX BEJTMYMH, CBS3aHHBIX CO
cilyyaiiHBIMH onbITaMH (OpocaHue
MOHETBI, UTPAIBHON KOCTH, CO
ClIy4yailHBIM BBIOOPOM H T. II.).
OcBauBaTh NOHATHS:
MaTEMaTHYECKOE OKUAAHNE
CIIy4ailHOM BEJTMYMHBI KaK
TEOPETUUECKOE CPEHEE 3HAUCHUE,
JIACTIEPCHS CITyYaitHON BEJTMYUHBI

but6mmorekxa [IOK
https://m.edsoo0.ru/7f41a302
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N3mepenue
BEPOSTHOCTEH C
MIOMOIIIBIO
4acToT.
[Ipumenenue
3aKOHA OOJBIINX
qucel

KaK aHaJIOT AUCIIEPCUH YUCIOBOTO
Habopa.

Pemathb 3a1a4n Ha BEIUKCIIEHHE
MaTEMaTUYECKOI0 0XKUAAHUS U
JUCIIEPCUH NUCKPETHOM CIIydaliHON
BEJIMYMHBI 110 33JTaHHOMY
pacnpeesieHnIo, B TOM YUCIIE 3a/1a4,
CBSA3aHHBIX CO CTPAXOBAHUEM U
JOTEPESIMH.

3HAKOMMTBCH C MATEMATHYECKUM
0’KMJIaHMEM U TUCIIEpCUE
HEKOTOPBIX paclpeesIeHHil, B TOM
YHUCIIE pacipeaesieHus CllyqaiHoN
BEJIMYMHBI «YHCIIO YCIIEXOB» B CEPUU
ucnbeiTanuil bepnym. U3yyars
YacTOTY COOBITHS B IOBTOPSIOLINXCS
CIIyYalHBIX OMbITAX KAK CIy4YalHYIO
BEIMYNHY. 3HAKOMHUTBCS C 3aKOHOM
00sb1KX yncen (B popme
bepnynnu): npu 601b1I0M YKCIIE
OTIBITOB YaCTOTa COOBITUS OJIN3KA K
€r0 BEPOSTHOCTH.

Pemarts 3a5a4uu Ha U3MepeHue
BEPOSTHOCTEN € MOMOLIBIO YACTOT.
O0cy:kaaTh POJIb 3aKOHA OOTBIITNX
qrcen B 000CHOBaHMM YaCTOTHOTO
METO]1a U3MEPEHHSI BEPOSITHOCTEH.
OO6cy:KI1aTh 3aKOH OOJIBIINUX YUCET
KakK MpOSIBJICHHE CTaTUCTHUUECKOMN
YCTOMYHMBOCTH B U3MEHYMBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBLINX
4Kcell B IPUPOJIE U B )KU3HU
YeJI0BeKa




[IpencraBicuue IToBTOPATH H3y4CHHOE U )
JaHHBIX. BbICTPaNBAaTh CHCTEMY 3HAHUH.
OnucarensHas Pemath 3a1a4u Ha IPEJICTABICHUE
CTATHCTHKA. M ONHMCaHue JaHHBIX.
BeposiTHOCTS Pemarn 3a]1a'H Ha HAXOXKJICHHE
O6o06uienwue, CITy4aitHoro BEPOATHOCTEH COOBITHIA, B TOM BuGorexa LIOK
KOHTPOIE . codprTus. e B OTbITAX © https://m.edsoo.ru/7f41a302
JeMeHThI PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
KOMOHHATOPHKH. COOBITUSIMU, BEPOSITHOCTEH
Citydaiinbie 00BbETMHEHUS U TTepeceUCHUs
BEJIMYHHEL COOBITHIA, BEIYUCIISITH BEPOSITHOCTH B
pacrpeeseHus OIBITAX C CEPUAMHU CIYaHHBIX
HCIIBITAHUI
OBLIEE
KOJIMYECTBO 4
YACOB IIO

I[TPOTPAMME
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CIIOCOBBbI OHEHKHA JOCTUXEHUA YYHAIIUMHUCA
INJIAHUPYEMBIX PE3YJIbTATOB

Jlns  oueHWBaHUA TPEAMETHBIX  pPe3yJabTaTOB IO y4eOHOMY MpEAMETY
«MaremaTtuka» OIIPEAEIICHO AT ~ YpPOBHEHM  JOCTHKEHMM  ydauuxcs,
COOTBETCTBYIOIINX OTMETKAM OT «5» A0 «1».

ba30BbIil ypOBEHb JOCTHKEHUN — YPOBEHb, KOTOPBI TEMOHCTPUPYET OCBOEHUE
y4eOHBIX JIEUCTBUH C OMOPHOM CHCTEMOW 3HAHMM B paMKax Jauama3oHa (Kpyra)
BbIICJIEHHBIX 3anad. OBianeHue 0a30BbIM YpPOBHEM SIBISIETCA OOCMAMOYHbIM IS
OpOAODKeHHs] OOydeHHs Ha CJeAylolleld CTylneHu oOpa3oBaHUs, HO HE IO
npoduIbHOMY HanpaBieHuo. JlocTikeHno 6a30BOro ypoBHSI COOTBETCTBYET OLIEHKA
«YZOBIIETBOPUTEIBHO» (MIIM OTMETKA «3», OTMETKA «3aUTCHO»).

[IpeBpiieHue 0a30BOr0 YpOBHS CBUAETENBCTBYET 00 YCBOSHUH OMTOPHON CUCTEMBI
3HaHWI HA YPOBHE OCO3HAHHOT'O MPOU3BOJILHOTO OBJAJICHUS YUeOHBIMH JCHCTBUSIMU,
a Takke 0 Kpyrozope, mupore (Win u3bupaTesbHOCTH) MHTepecoB. llenecoobpazno
BBIICNIUTH CJIEIYIOUINE JIBA YPOBHS, IPEBBIILIAIONINE OA30BBIN:

. MOBBIIIEHHBIN YPOBEHb JIOCTHKEHUS MJIAHUPYEMBIX PE3YJIbTaTOB, OLEHKA
«XOpOoII0» (OTMETKA «4»);
. BBICOKUM YPOBEHB JOCTHKEHUS TJIAHUPYEMBIX PE3YJIbTAaTOB, OLIEHKA

«OTIUYIHOY» (OTMETKAKS»).

[ToBbIlIEHHBI W BBICOKHA YPOBHU JOCTHKEHHS OTJIMYAIOTCA IO TOJHOTE
OCBOCHUS TUIAHUPYEMBIX PE3YJIbTaTOB, YPOBHIO OBJAJICHUS YUEOHBIMH JICHCTBUSIMU U
c(OpMHUPOBAHHOCTHIO HHTEPECOB K JAHHOM IIPEeIMETHOMN 00nacTu.

NuauBuayanbHble TpaeKTOpUH OOy4eHHs] OOyYaromMXCs, JEMOHCTPUPYIOIINUX
TIOBBIIIICHHBI M BBICOKMA YPOBHH JIOCTHIKCHHM, IeJecoo0pa3Ho (OpPMHUPOBATh C
Y4ETOM HHTEPECOB ATHX OOyYarolIuxcsi M WX IUIaHOB Ha Oyaymiee. [lpu nHammdum
YCTOMYMBBIX HTHTEPECOB K yUeOHOMY MPEMETY U OCHOBATEIHLHOU MOATOTOBKH IO HEMY
Takue O0O0ydJarouecss MOTYT OBbITh BOBJICUEHBI B MPOCKTHYIO JAESITENBHOCTH I10
MpeIMeTy U COPUEHTUPOBAHBI HA MPOJOJKEHHE OOYYEHHs B CTApIIUX KiIaccax IIo
JTAHHOMY TPODUITIO.

Jlyist omucaHus IOJTOTOBKH 00YYArOIINXCs, YPOBEHb JOCTHKEHUI KOTOPBIX HIKE
6a30Bor0, 11€J1€CO00Pa3HO BBIACIUTh TAKXKE JIBA YPOBHSI:

. HU3KUN YpOBEHb JOCTHIKEHUH, OLICHKA «IJI0X0» (OTMEeTKa «1», «2»), He
JTOCTI)KEHHE 0a30BOT0 YpOBHSA (TMOHIKCHHBIM W HU3KUH YPOBHHU JOCTHIKCHHHN)
dbukcupyeTcsi B 3aBUCHMOCTH OT 00beMa U YPOBHS OCBOCHHOTO M HEOCBOCHHOTO
COJIEpXKaHUS MPEIMETA.

Kak mnpaBuio, NOHMWKEHHBIH YpPOBEHb JOCTH)KEHUH CBUICTEIBCTBYET 00
OTCYTCTBUM CHCTEMAaTHYECKOl 0a30BOI MOATOTOBKH, O TOM, YTO OOydYaroUIMMCS HE
OCBOCHO Ja)K€ M TIOJIOBHHBI IUIAHUPYEMBIX pE3yJbTAaTOB, KOTOPBHIE OCBAaMBAET
OO0JIBIIMHCTBO 00YYAIOLIUXCS, O TOM, YTO UMEIOTCS 3HAYUTENbHbIE TPOOEIIbl B 3HAHUSX,
nanbHelee o0ydeHue 3arpynHeHo. [Ipu 3ToM 0OydYaromuiicss MOXKET BBIIOTHITH
OTJIe/IbHBIE 3a/1aHUS OBBIIIEHHOTO YpoBHsl. J[aHHast Tpymna o0yyatomuxcs (B cpeiHeEM
B xoJie o0yueHus cocrapistomas okosno 10 %) tpeOyer crnenuanbHON AMarHOCTUKU
3aTpylHEHUd B OOydyeHHH, TMpoOeJOB B CHCTEME 3HAaHUH U  OKa3aHUs
L[€JIEHANPABIEHHON [TOMOILU B JOCTUKEHUU 0a30BOr0 YPOBHS.



Huzkuii ypoBeHb OCBOEHHUS IIAHUPYEMBIX pE3YyJIbTaTOB CBHJIETEIBCTBYET O
HAJIMYMK TOJBKO OTAEIbHBIX (PparMEeHTapHBIX 3HAHUI MO NpeAMETy, NalibHeiIee
oOydeHHEe MpaKTUYECKH HEBO3MOXKHO. OOydarommmcs, KOTOpbIE IEMOHCTPUPYIOT
HU3KUI ypOBEHb JOCTHKEHUM, TpeOyeTcsl chelualibHas MOMOIIb HE TOJBKO IIO
y4yeOHOMY MpeAMETY, HO U 1O (POPMUPOBAHHIO MOTUBALMHK K O0YYEHMIO, Pa3BUTHUIO
MHTEpeca K U3y4aeMou peIMEeTHON 00J1aCTH, TOHUMAaHUIO 3HAYMMOCTH IIpeaMeTa Jis
XKU3HU U Ap. TONBKO Hanu4ue IMOJIOKUTEIBHON MOTHUBALIMM MOKET CTaTh OCHOBOM
JUKBUAALNMN IPOOEIOB B 00Y4YEHUH ISl JTaHHOU IPyMIIbl 00yYaromuXcsl.

@Dopmbl KOHmponAa: YCTHBIM OTBET, KOHTPOJbHas paboTa, CaMOCTOSATENIbHas
paboTa, MaTeMaTUYECKHUI TUKTAHT, TECT (IPOBOJUTCS B paMKax ypoka 5-10 MUHYT)

HopMbI o1ileHOK TUCBMEHHBIX paboT (KOHTpoJIbHAs paboTa, cCaMOCTOSITENIbHAS
paboTa, TeKyias nucbMeHHas paboTa)

Conepxanue 1 00beM MarepHuala, BKIIOYa€MOro B KOHTPOJIbHbIE MHCbMEHHBIE
paboThl, a TakKe B 3aJaHusd JUIsl TOBCEIHEBHBIX NHCbMEHHBIX YIPaKHEHHH,
OTIpeieNsIIoTCs TpeOOBaHUAMHU, YCTAaHOBIEHHBIMU 00Pa30BaTeIbHOMN MPOrpaMMOoil.

[To xapakrepy 3agaHuil TUCbMEHHBIE PA0OTHI COCTOAT: @) TOJIBKO U3 IPUMEPOB; 0)
TOJIBKO U3 3a/1a4; B) U3 3aJ1a4 U IPUMEPOB.

OneHka MUCbMEHHOM paOOThl ONMPEENSIETCsS C YYETOM IPEX]Ie BCEro ee oOIero
MaTeMaTUYEeCKOr0 YPOBHS, OPUTHMHAIBHOCTH, MOCIEI0BATEIILHOCTH, JIOTUYHOCTU €€
BBITNOJIHEHNUS, a TAKXKE YMCIIa OIIMOOK U HEI0UETOB U KayecTBa 0(OpMIICHUS pabOTHI.

Ommbka, noemopsrowascs B 0OAHON paboTe HECKOJIBKO Pa3, paCCMaTPUBAETCS KaK
00HA OWUOKa.

3a opgpoepaghuueckue owubKu, NOMYIIEHHBIE YYCHUKAMH, OLIEHKA He CHUMCAEeMCH;
00 opdorpaduueckux OmMOKax AOBOAUTCS JO CBEACHUS MPENojaBaTelisi PyCCKOTro
a3pika. OnHAako OMIMOKM B HANMCAHUU MAMeMAmuyecKux mepMUHO8, YKe
BCTPEUABIIMNXCS IIKOJIBHUKAM KJIacca, JOJDKHBI YUUTBIBATHCS KaK Hedoyemyl B paboTe.

IIpu oueHKe NMCHbMEHHBIX PAadOT MO MaTeMaTHKe Pa3Iu4aloT 2pydsie
OWUOKU, OMUOKU U HeOoYembl.

TI'py6vimu B cuuTaroTcsi OMIMOKH, CBS3aHHBIE C BOIPOCAaMH, BKJIIOUYEHHBIMU B
«Tpebosanusa Kk ypoeH0 NOO20MOBKU  OKAHYUBAIOWUX  HAYATLHYIO  UIKOTLYY
o0pa3oBaTeNbHBIX CTaHAAPTOB, a TaKXKe MOKAa3bIBAIOIIME, YTO YYEHUK HE YCBOWII
BONPOCHl H3YYEHHBIX HOBBIX TE€M, OTHECEHHbIE CTaHJapTaMHU OCHOBHOI'O OOIIEro
00pa3oBaHus K YUCTy 00s3aTENbHBIX U1 YCBOSHUS BCEMH YUEHUKAMHU.

Tak, wHampumep, K TpyObIM OTHOCSTCA OIIMOKM B  BBIYHUCICHHUSAX,
CBUJICTENIbCTBYIOIME O HE3HAHUM TaOJMIIbl CIOXKEHHUS WM TaOJIMIbl YMHOXKCHHUS,
CBSA3aHHBIE C HE3HAHMEM QIrOPUTMa IMCBMEHHOIO CJOKEHUS U BBIYMTAHMS,
YMHOXKEHHS W JCNEHUS Ha OJHO- WM JIBYy3HQUHOE YHWCIO M T. T., OIIMOKH,
CBUJIETENIbCTBYIOIME O HE3HAHUHM OCHOBHBIX ()OPMYJ, IPABUII U IBHOM HEYMEHUU UX
MPUMEHSTh, O HE3HAHWU MTPUEMOB pPEIICHUs 3a7a4, aHAJIOTMYHBIX paHee U3yYEHHBIM.

Ilpumeuanue. Ecnu rpy6as ommnOKa BcTpedaeTcsi B paboTe TOJIBKO B OJHOM CITydae
U3 HECKOJBKUX AaHAJOTHYHBIX, TO NPH OLEHKE PadOThI 3Ta OMMOKAa MOXKET OBITH
MIpUpaBHEHA K HETPYOOil.

[Tpumepamu rezpyOvix owubOOK SBISAIOTCS: OIUMOKH, CBA3aHHBIE C HEJOCTATOYHO
MIOJIHBIM ~ YCBOEHMEM TEKYIIEro Yy4yeOHOro MaTepuajna, HE BIIOJIHE TOYHO
c(opMyIMPOBaHHBIN BOIPOC WM MOSCHEHHE IIPU PELICHUH 3a/1a4, HETOYHOCTH TpU
BBIITOJIHEHUU I€OMETPUUYECKUX TOCTPOECHUH U T. II.



Hedouemamu CcUWTAIOTCS HEpalMOHAIbHBIC 3aMUCH TPU  BBIYHUCICHUSX,
HEpallMOHAIbHBIE TPUEMbl BBIUMCICHHUM, MpeoOpa3oBaHUl M pelIeHHud 3anad,
HEOpPEe)KHOE  BBIMIOJIHEHUE YEPTEKEM U CXEM, OTJEIbHbIE MOTrPEIIHOCTH B
(opMynHpOBKE MOSICHEHUS WM OTBeTa K 3ajgade. K Hemoueram MOKHO OTHECTH U
Ipyrue HeIOCTaTKh paboThl, BBI3BAHHBIE HEAOCTATOYHBIM BHHUMAHHUEM Y4YalllUXCS,
HalpUMep: HEMOJHOE COKpallleHHue Ipo0edl WM YJICHOB OTHONICHHs; OOpalieHue
CMEIIAHHBIX YHCEJ B HEMPaBUJIBHYIO JAPOOb MPHU CIONKEHUU M BBIYUTAHUU; MPOITYCK
HAaMMEHOBAHMI; MPOITYCK YUCEN B TPOMEKYTOUHBIX 3aITUCSX; IEPECTAaHOBKA LU MPH
3aMKuCH YUCeIT; OIMUOKH, TOMYIICHHbIE TPU MEPETUCHIBAHUH U T. TI.

OneHka NMHUCHhMEHHOM pPaOOTHI MO BBIMOJHEHUIO BBIYMCIUTEIBHBIX 3aJlaHUM U
anredpanyeckux Npeoopa3oBaHUMA

Buicokuit yposensv (ommemrka «5») ctaBUTCs 32 0€3yKOPHU3HEHHOE BBIMIOJIHEHHE
MUCBMEHHOM paboThl, T. €. a) €CIU pelIeHue BCeX MPUMEPOB BepHOE; 0) eciu Bce
NeCTBUS U IpeoOpa3oBaHMUs BBINOJIHEHBI IPABUIIBHO, 0€3 OIMOOK; BCE 3alHMCH X0/a
pEIIeHUS PACcTIONOKEHBI MOCIEeI0BATENBHO, a TAKXKE ClelilaHa IPOBEpPKa PEIICHUs B TeX
CIIydasix, KOrjia 3To TpedyeTcs.

Ilosviuennwiii yposenv (ommemra «4») CTaBUTCs 32 paboTy, KOTOpas BHIMOJIHEHA
B OCHOBHOM TMpaBWIBHO, HO JOMyIlleHa oAHa (HerpyoOas) omuOka WK ABa-TpU
HeJl0YeTa.

bazoewtit yposenv (ommemra «3») CTaBUTCA B CICAYIOUIUX CIydasx:

a) eciu B paboTe mMmeeTcs oAHa TpydOas ommbka M He Oojiee OAHOM HErpyOoH
omnOKy; 6) MpU HATUYUU OTHOU TPyOOil OMIMOKHM U OJJHOTO-BYX HEIOUETOB; B) MPH
OTCYTCTBUU TpYyOBIX OIIMOOK, HO MPH HATUYHH OT JBYX IO HYEThIpeX (HETrpyObIX)
OLIMOOK; I') IPU HAJIMYUU JIBYX HErPYOBIX OLIMOOK U He 0oJiee TpeX HEeI0UETOB; ) U
OTCYTCTBUH OIIMOOK, HO MPU HAJUYMH YEThIpEX U OoJiee HEAOYETOB; €) €CIM BEPHO
BBITIOJTHEHO 00JIee IMOJTOBUHBI 00beMa BCeil pabOoTHI.

Huoice 6azo06020 ypoeenv (ommemka «2») CTaBUTCS, KOTJa YHUCIO OIIHOOK
MPEBOCXOJIUT HOPMY, MPU KOTOPOM MOXKET OBITh BHICTABJIECHA MOJIOKUTEIbHAS OLICHKA,
WJIM €CITU TIPABHJILHO BBIMIOJTHEHO MEHEE 10108UHbI BCeU PabOTHI.

Ilpumeuanue. OTMETKa «5» MOXET OBITH MOCTABJICHA, HECMOTPS Ha HAJIMYUE
OJIHOTO-/IByX HEJIOYETOB, €CJIM YYEHUK Jajl OpUTHMHAIbHOE pelIeHHe 3aJaHui,
CBU/JIETEIILCTBYIOIIIEE O €0 XOPOUIEM MAaTEMATHUYECKOM PAa3BUTHH.

OneHka nMCbMEeHHOM paﬁon 110 PCHICHHI0 TEKCTOBLIX 3a1a4

Buwicokuii yposenv (ommemrka«5») CTaBUTCS B TOM CiIydae, KOrja 3ajiada perieHa
MPaBUIIBHO: XOJ1 PELICHU 337a4i BEPEH, BCe ACHCTBUSA 1 IPe0Opa30BaHMsI BHIIIOJTHEHBI
BEPHO M pALMOHAIBHO; B 3a/aye, PelaeMoil ¢ BONPOCAMU WM IOSCHEHUSMU K
NeHCTBUSAM, JaHbl TOYHBIE U MpaBUIIbHbIE (OPMYIHMPOBKU; B 3a7aue, periaeMou c
MOMOIIBI0 YpaBHEHUS, JaHbl HEOOXOAMMBbIC TIOSICHEHUS; 3alUCH MPAaBWIbHBI,
PacIoJIOKEHbI IOCIE0BATENbHO, JaH BEPHBIN U MCUEPIBIBAIOIINNA OTBET HAa BOIPOCHI
3a/la4yy; clejaHa mpoBepKa peuieHus (B Tex ciayyasx, Korja 3To Tpedyercs).

Ilosviuwennwlii yposenv (ommemka «4») CTaBUTCS B TOM cllyyae, €CiIU IpH
MIPaBUJIBHOM XOJI€ PELEHUs 3aJa4uM JIONyIIeHa OJlHa HerpyOas ommOKa WU ABa-TpU
HeJ0YeTa.

ba3zoeviit yposenv (ommemka «3») CTaBUTCSA B TOM Ciydae, €CIIM XOJ PEIICHUS



IpaBUJILHBIN, HO: a) JOMyIleHa oJHa rpy0as omuoka U He Oosee 0JHOM HETpyoOoii; 0)
JIoTyIIeHa ofHa rpy0as ommOka v He Oojiee JBYX HEJOYETOB; B) JOIYIIEHBI TpHU-
YeThIpe HErpyOble OMMOKH MPU OTCYTCTBUU HEIOYETOB; T') IOMYIIEHO HE 0oJiee NBYX
HErpyObIX OMMOOK U TPEeX HEAOUYETOB; 1) MPU OTCYTCTBUM OIIMOOK, HO MPU HATUIUHU
0oJjiee Tpex HEeJIOUETOB.

Huowce 6azo06020 yposenv (ommemrka «2») CTaBUTCSL B TOM cllydae, KOTJa YUCIIO
OIHUOOK MPEBOCXOIUT HOPMY, IIPU KOTOPON MOXKET OBITh BHICTABIICHA MOJIOKUTEIbHAS
OLICHKA.

Ilpumeuanus.

1. OtmeTKa «5 » MOXKET OBITh MOCTaBJICHA, HECMOTPS HA HAJTMYHE OMTUCKA
WJIM HEJI0YeTa, €ClIM YUCHHUK J1ajl OPUTHHAILHOE PElIeHHEe, CBUIETEIHCTBYIOIIEE O €T0
XOpOIIIeM MaTEMaTHIECKOM Pa3BUTHH.

2. [TonoxxutenbHas OIICHKA « 3 » MOXKET OBITh BHICTABJIICHA YICHUKY,
BBHITIOJTHUBIIIEMY PAaOOTy HE MOJHOCTHIO, €CJIM OH 0€301MO0YHO BBITIOIHII OoJee
MTOJIOBUHBI 00BhEMa BCEH pabOTHI.

OneHka KOMOMHUPOBAHHBIX MUCHBMEHHBIX PA0OT IO MaTeMaTHKeE.

[TuceMenHas paboTa o MaTeMaTHKE, TTOJICKAIas OIEHUBAHUIO, MOYKET COCTOSITh
U3 3a/la4y U IpuUMepoB (KoMOMHHMpOBaHHas pabota). B 3ToMm ciydae mpemojaBaTeib
CHayaia JaeT MPEABAPUTEIHHYIO OLEHKY Ka)XIO0H JacTh paboThl, a 3aTeM OOIIYyIO,
PYKOBOJICTBYSICH CIIETYIOIIHIM:

a) eciu 00e yacTu paboThI OLIEHEHBI OJUHAKOBO, TO 3Ta OTMETKA JOJDKHA
OBITH OOIIIEH /7151 BCelt pabOTHI B IIEJIOM;
0) €CJIM OLICHKHU YacTel pa3HATCS Ha OJIMH Oallji, HanpuMep, TaHbl OTMETKU

«S» 1 «d» mn «4» 1 « 3 » U T. 1., TO 3a pabOTy B LIETIOM, KaK IPaBUIIO, CTABUTCS
HU3MIas U3 IBYX OTMETOK, HO ITPH 3TOM YUUTHIBAETCS 3HAUEHUE KaX10i U3 yacten
paboTHI;

B) HU3MIast U3 JBYX JaHHBIX OTMETOK CTABUTCS M B TOM CIIy4ae, €CIIi OJTHa
9acTh pabOTHI OIleHEeHa OaIIIoM «5 », a Ipyrast — 6aioM «3 », HO B 3TOM Cirydae
MIPEI0/1aBaTeNlb MOXKET OLIEHUTh TaKylo padoTy B LIEJIOM 0aJIOM «4» IIPU yCIOBHH,
9TO OTMETKA «5» TIOCTaBJICHA 32 OCHOBHYIO YacTh pabOoTHI;

r) €CITM OJTHA M3 YacTei paboTHI OlleHEeHa 0aIoM «5 » WK «4», a apyras —
6amiom «2» unu «1», To 3a BCro padoTy B LI€JIOM CTaBUTCS 0aLT «2», HO PENoJaBaTeb
MOJKET OIEHUTH BCIO paboTy 6ayuioM «3 » TIpU YCIOBHH, YTO BBICIIAS U3 IBYX JAHHBIX
OLIEHOK ITOCTABJIEHA 32 OCHOBHYIO 4aCTh PaOOTHI.

Ilpumeuanue. OcnogHoll cuuTaeTcs Ta YacTh paldOTHI, KOTOpas BKIOYAET
00JbIIMIA IO 00BEMY WIIM HaubOoJIee BaXKHBIN M0 3HAYEHUIO MaTepuall 1Mo U3y4yaeMbIM
TEMaM MPOrPaMMBI.

OneHka TeKylHMX NMCbMEHHBIX padoT

HpI/I OLICHKC ITOBCCIHCBHBIX 06y11a}0u11/1x pa60T 10 MaTCMAaTHUKC YUHUTCIIb
PYKOBOACTBYCTCA YKA3aHHBIMU HOPMaMHU OLICHOK, HO YUYUTBIBACT CTCIICHDb
CaMOCTOATCIBbHOCTH BBIIIOJTHCHUA pa60T y4amuMucs, a TakKE TO, HACKOJIBKO
3aKpPCIJICH BHOBb H3y‘laeMI:-II>i MaTcpural.



06yluuou4ue IMMCHbMCHHBIC pa60mbl, BBIIIOJIHCHHBIC YYaIlIUMHUCA BIIOJITHC
CaMOCTOATCIIbHO C IPUMCHCHUCM PAHCC U3YUCHHBIX U XOPOULO 3AKPENTIEHHBIX 3HaHI/II71,
OLCHUBAIOTCS mak asice, KaKk U KOHmMpOJlibHble pa6OTH.

Oﬁyltaiomue IIMCbMCHHBIC paﬁombl, BBIITOJIHCHHBIC BITIOJIHC CAMOCTOATCIABHO, HA
TOJIBKO YTO U3YYCHHBIC U He0oCmamo4Ho 3aKpenyiernrvle IpaBujia, MOTYT OHCHHUBATLCA
Ha 00uH bann ebliie, YCM KOHTPOJIbHBIC pa60TI>I, HO OTMETKa «5 » U B 3TOM cily4dac
BBICTABJIACTCA TOJIBKO 3a 5€3yk'0pu3H€HHO BBITNIOJITHCHHBIC pa6OTBI.

Iucomennvie pabomuwl, BHITIOTHEHHBIE B KIIACCE C Nped8apumenbHbiM pazoopom
UX TIOJT PYKOBOJICTBOM YYHTENsl, OLUEHUBAIOTCS HA OOuH OAQll Hudxdce, 4YeM 3TO
MPENYCMOTPEHO HOPMaMM OLIEHKM KOHTPOJIBHBIX MHCbMEHHBIX pabor. Ho
be3yKopu3HeHHO BBITIOJIHEHHAs paboTa U B 3TOM cllydae OIICHUBAECTCS 0aIIoM «5 ».

Jlomawinue nucomeHnHble padomsl ONEHUBAIOTCS TaK K€, KaK KiaccHas pabora
oOy4aroIero xapakrepa.

HopMmbl 011eHOK MAaTEeMaTH4YeCKOI0 IMKTAHTA BbICTABJISIETCH € Y4eTOM YHCJIa
BE€PHO pPellleHHbIX 3aaHUM:

Bricokuit ypoBeHB (OTMETKA «5»): YUCIIO BEPHBIX OTBETOB -8.

[ToBBIIIEHHBIN YPOBEHD (OTMETKA «4»): YUCIIO BEPHBIX OTBETOB -7.

bazoBblii ypoBeHB (0OTMETKA «3»): YUCIIO0 BEPHBIX OTBETOB-D,0.

Huxe 6a30Boro ypoBeHb (0OTMETKA «2»): YHCIIO BEPHBIX OTBETOB MEHEE 5.

HopMmbl oneHok tecra:

Bricokuil ypoBeHb (0TMETKA «5) 4ncio BepHbIX 0TBETOB - 0T 90 10 100%.

[ToBbIlLIEHHBIN YPOBEHDb (OTMETKA «4»): YHCIIO BEPHBIX OTBETOB - OT 70 10 89%.

ba30BbIil ypoBeHb (OTMETKA «3»): UUCIIO BEPHBIX OTBETOB - 0T 5010 69%.

Huskuit ypoBeHb (0TMETKa «2»): uncio BepHbIX oTBeToB - 0 - 49%.

Hopwmpbl o11€eHOK YCTHOTO OTBETA:

Broicoknii ypoBeHb (0TMeTKA «5») BBICTABIISETCS, €CIIM yUAIIHICS:

[IOCJIEIOBATENILHO, YETKO, CBS3HO, OOOCHOBAaHHO M 0€30IIMO0YHO H3JIaraeT
y4eOHBbIM  MaTepuan; JaeT OTBET B JIOTMYECKOM IOCJIEIOBaTEIbHOCTU C
WCIIOJIb30BAHUEM MIPUHSATON TEPMUHOJIOTHH;

MOKa3bIBAa€T MOHUMAaHUE CYIIHOCTU pPacCMaTPUBAEMBbIX IOHSATUM, SIBICHUM U
3aKOHOMEPHOCTEM, TEOPHUIA, B3AaUMOCBS3EH; YMEET BBIIEIATH INIABHOE, CAMOCTOSATEIIBHO
MOATBEPXKIaTh OTBET KOHKPETHBIMU MTpUMepaMu, (haKkTaMu;

CaMOCTOATEIBHO aHATU3UPYET U 0000IIaeT TEOPETUIECKUN MaTepralt; CBOOOIHO
YCTaHABIIMBACT MEXIPEIMETHbIE (HAa OCHOBE paHee MPUOOPETCHHBIX 3HAHUN) U
BHYTPHUIIPEIMETHBIC CBSI3H;

YBEPEHHO U 0€301IMO0YHO MPUMEHSET OJyYCHHbIE 3HAHUS B PEIIEHUH HOBBIX,
paHee He BCTpEUaBIIUXCA 3a/1a4;

paIoHaIbHO UCIOJBb3yeT HArJSAHBIE TMOCOOWs, CHpaBOYHBIC MaTepUalbl,
y4eOHHUK,  JIOTIONIHUTENbHYIO  JINTEpaTypy,  IEPBOUCTOYHHKHU,  MPUMEHSIET
VIOPSIIOYEHHYIO CHUCTEMY YCJIOBHBIX OOO3Hau€HWl TMpH BEACHUH 3aIlucei,
COINPOBOKJAIOUINX OTBET, MMEET HEO0OXOAMMBIE HABBIKM pPabOThl € NpudOOpamuy,
yeprexamu, cCXxeMaMu U TpaduKaMu, COMYTCTBYIOIIMMU OTBETY;

JIOTTYCKAeT B OTBETE HEIOUEThI, KOTOPBIE JIETKO UCIPABIISIET [0 TPEOOBAHUIO



yUUTE.

IHoBbIIEHHBIH YPOBEHb (0TMeETKA «4») BBICTABISETCS, €CIIN yYaIIUNHCS:

IIOKA3bIBAET 3HAHHME BCET0 M3YYEHHOIO y4eOHOro MaTepuana; JaeT B OCHOBHOM
MpaBUJIbHBIA OTBET; y4yeOHBIM MaTepuan H3j1araeT B OOOCHOBAaHHOM JIOTMYECKOH
I0CJIEeI0BATEIbHOCTH C NMPHUBEJIEHUEM KOHKPETHBIX NMPUMEPOB, IPU 3TOM JIOMYCKAeT
OIHY HerpyOyioo omuOKy wuiau He Oosiee JABYX HEIOYETOB B HCIIOJIb30BAaHUU
TEPMHHOJIOTUU Y4€OHOIO MpeaMeTa, KOTOPhIE MOXKET HCHPABUTh CAMOCTOSITENIBHO;
aHaIU3UpyeT U 00001IaeT TEOPETUUECKUI MaTepHal;

coOJII0JTaeT OCHOBHBIE MpaBUiIa KyJIbTYpbl YCTHOUM pedr; MpUMEHsIET
YHOPSAAOYEHHYIO CUCTEMY YCIOBHBIX 0003HaYEHUI NpU BEJICHUU 3aInCeH,
COTIPOBOXKJIAIOITNX OTBET;

Ba3oBblii ypoBeHb (0TMeTKA «3»), BEICTABISICTCS, €CIIH YUaIIUNUCS:

JEMOHCTPUPYET YCBOEHWE OCHOBHOT'O COJIEPKaHUs YHEOHOr0 MaTepHralia, UMEeT
poOenbl, He MPENATCTBYIONINE JaTbHEHIIIEMY YCBOCHHUIO YUeOHOT0 MaTepHaa;

MPUMEHSIET MMOTyYeHHbIC 3HAHMSI IPU OTBETE Ha BOIIPOC, aHAIIN3E MPEIOKESHHBIX
CUTyallui 1o 00pasily;

JIOITYCKA€eT OINOKU B UCIIOJIb30BAaHUM TEPMUHOJIOTMH Y4€OHOTO IPEIMETA;
MOKAa3bIBAET HEJAOCTATOUHYIO C(HOPMHUPOBAHHOCTH OTACIBbHBIX 3HAHUM U YMEHU;
BBIBOJIBI 1 O0OOIIEHHS apTyMEHTUPYET ¢1abo0, JOMyCKaeT B HUX OIIHUOKH;

3aTpynHAETCA MPHU aHalIn3e U 00001eHnH yueOHOro MaTepuraa;

JTACT HETIOHbIE OTBETHI HA BOMPOCHI YUUTENS WM BOCIIPOU3BOJIUT COJIEPKAHHE
paHee MPOYUTAHHOTO Y4eOHOT0 TEKCTa, C1ad0 CBA3aHHOT'O C 3a/laHHBIM BOIIPOCOM;

HCIOJIb3YET HEYMOPSI0YEHHYIO CUCTEMY YCIOBHBIX 0003HAUCHUI MTPU BEACHUU
3amuceil, COMPOBOXKIAOIIUX OTBET.

Huzke 62a30B0ro ypoBeHb (0TMeETKA «2)») BBICTABISACTCS, €CIIU yYalIHICS:

HE pacKpbUl OCHOBHOE COJIep’KaHUe YUeOHOro MaTepuaa B mpeaesiax
MIOCTABJIEHHBIX BOIIPOCOB; HE YMEET MPUMEHSATH UMEIOIIUECS 3HAHUS K PEIICHUIO
KOHKPETHBIX BOIPOCOB U 33/1a4 10 00pasily;

JIOITYCKaeT B OTBETE OoJiee MBYX rpyObIX OIMIMOOK, KOTOPhIE HE MOXKET UCTIPABUTh
JaXKe IpU MOMOIIY YYAIIUXCSA U YUUTEIIS.



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA, OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbBI 1JIAA YYHEHUKA

Anrebpa. 7 knacc: yue0. ayig oomeodpazosat. opranuzanuit/ [FO. H.
Makapsiues, H. I'. Munniok, K. 1. Hemkos, C. b. CyBoposa]; nox pea. C. A.
TenskoBckoro. — 6-¢ u3a. — M. : [IpocBemenue, 2016. — 256¢.

Anrebpa. 8 kiacc: yue0. Ay o6meodpazoBat. opranuzanuit/ [FO. H.
Makapsiues, H. I'. Munniok, K. 1. Hemkos, C. b. CyBoposa]; nox pex. C. A.
TensikoBckoro. — 5-¢ u3a. — M. : IIpocBemenue, 2016. — 287c¢.

Anrebpa. 9 kiacc: yue6. aiis oonieodpaszonat. opranuzanuii/ [FO. H.
Makapsrues, H. I'. Munmiok, K. . Hemkos, C. b. CyBopoga]; nox pexn. C. A.
TensikoBckoro. — 5-e uznm. — M. : [Ipocsemenne, 2016. — 291c.

BepositHOCTh 1 cTaTuCcTHKA: 7 - 9-¢ KiIacchl: 6a30BbIN YPOBEHb: YICOHUK: B 2
yacTax; 1-oe uzmanume, 7-9 ximacc/ Beiconkuii U.P., menko 1.B.; mon
penakuueit SAmenko U.B., Akimonepnoe o0miectBo «M3aaTenbeTBoO
«IIpocsemienue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Marematuka. Peanuzanus tpedoanuit ®I'OC ocHOBHOTO 00111€T0
oOpazoBaHus : MmeToanueckoe nocodue s yautens / JI. O. Pocnosa, E. E.
Aunekceea, E. B. byuko ; mox pen. JI. O. Pocnooii. — M. : ®I'bHY
«MHCTUTYT cTparteruu pa3Butus oopazoBanus PAOy», 2022. — 264 c.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
1. MockoBcKas 31€KTpOHHAs IIKOJIa

https://uchebnik.mos.ru/catalogue?subject_ids=19

2. 'ocynapctBennas oOpa3zoBarenbHas maTdopma «Poccuiickas snekTpoHHas
mkonay» https://resh.edu.ru/subject/8/

3. «O06pa3oBaTenbHbIi MopTai «3HaHuo» hitps://znanio.ru

4. Equnast KoJuteKIus mudpoBbIX 00pa3oBaTeabHbIX pecypcoB hitp://school-
collection.edu.ru/-

5. buobmmoreka LIOK https://m.edsoo.ru/7f417af8

6. http://school-collection.edu.ru/

7. https://urok.apkpro.ru/
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