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IosicHUTEILHAA 3aIIUCKA

PaGouast mporpamMmma yueOHOro Kypca «BeposiTHOCTh U CTaTUCTHUKA» Ha YPOBEHb
OCHOBHOTO 0011ero odpaszoBaHus s oOydaronuxcs 7-9-x kmaccoB YOV IIkosbr
«9kojorus u JlnanekTuka» pazpaboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 o0pa3oBaHuud B
Poccniickon ®@enepanum»;

o mpukaza MunmnpocBemieHust ot 31.05.2021 Ne 287 «OO6 yTBepkIeHUU
denepanbHOrO TOCYAapCTBEHHOTO O0pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO
o01iero o0pa3oBaHUs;

o mpukaza MunmnpocBemieHuss ot 18.05.2023 Ne 370 «OO6 yTBepKIeHUU
dbenepasibHOM  00pa3oBaTeNbHOM  MPOTrpaMMbl  OCHOBHOTO  OOIIETo
o0Opa3oBaHUs;

o mpukaza MunnpocsemnieHuss ot 22.03.2021 Ne 115 «O06 yTBepx)aeHUU
[Topsinka opraHu3aliviy U OCYIIECTBIECHUS 00pa30BaTEeIbHON ACSITEIBHOCTH 10

OCHOBHBIM  00IIICOOpa30BaTCIbHBIM MpPOTpaMMaM — 00Opa30BaTEIbHBIM
IporpaMmMaM Ha4aJIbHOTO OOIINEero, OCHOBHOTO OOIIETr0 M CPEIHEro OOIIero
o0Opa3oBaHUs;

o CII 243648-20 «CaHuTapHO-3IUAEMHUOJIOTHYECKHE  TpeOOBaHUA K
OpraHu3alysM BOCHHUTAHHUS M OOy4YEHHsI, OTAbIXa U O3J0POBIICHHS NETEU U
MOJIOAEKH», YTBEPKIECHHBIX MOCTAHOBJICHUEM TJIABHOI'O CAHUTApHOIO Bpaya
ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHu4yeckue HOPMATUBBI M TPEOOBaHUS K
oOecreyeHnto 6e30MacHOCTH U (M) Oe3BpEeTHOCTH JIJIsl YesloBeKa (PaKkToOpoB
Cpelbl OOMTAHUS», YTBEPKACHHBIX MOCTAHOBJIEHUEM TJIABHOTO CAaHUTAPHOTO
Bpaya oT 28.01.2021 Ne 2;

o KOHIICTIIMM pPa3BUTUS MaTEMaTHYECKOro oOpa3oBaHMs, YTBEP)KICHHOU
pacniopsbkennem IIpaBurenbctBa oT 24.12.2013 Ne 2506-p.

B coBpemenHOM 1HpOBOM MHUPE BEPOATHOCTh U CTATUCTHUKA MTPUOOPETAIOT BCE
OOJIBITYI0 3HAYUMOCTBh KaK C TOYKHU 3PEHUS MPAKTUUYECKUX MPUIIOKEHHUM, TaK U HX
poir B O0pa30BaHWHU, HEOOXOJAMMOM KaXXJOMy 4YeJoBeKy. Bo3pacTaeT uwuciio
npodeccuil, Mpu OBIAJEHUU KOTOPBIMU TpeOyeTcsl xopoias 6a30Basi MOJTOTOBKA B
00JIacTH BEPOATHOCTU W CTAaTUCTUKHU, TaKas MOATOTOBKA Ba)KHA JJIsI MPOAOJIKEHUS
00pa3oBaHus U JIJis1 YCIEUHON MPoeCcCUOHATIbEHON Kaphephl.

Kaxxplii 4enoBeK MOCTOSSHHO MPUHUMAET PElIeHHs Ha OCHOBE HMMEIOUIUXCS Y
HEro JaHHBIX. A JIJI1 000CHOBAHHOTO MPUHSTHUS PEUISHUSI B YCIOBUSAX HEOCTATKA WM
n30bITKa HWHGOPMAIIMK HEOOXOJUMO B TOM YHCIE XOpPOIIO C(HOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTHUYECKOE MBIIICHUE.
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NMeHHO m1Oo3TOMYy OCTpO BCTala HEOOXOAMMOCTh  CcHOPMHUPOBATH Y
oOy4Jaromuxcsi (PyHKIIMOHAJIBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B CeOs B KayecTBE
HEOTHEMJIEMOM COCTABJISIIOIIECH YMEHHUE BOCIIPUHUMATh U KPUTHUECKU aHATU3UPOBATH
uH(bOpMaINIO, MPEJCTABICHHYIO B Pa3iMYHbIX (popmMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTUX PEAIbHBIX MPOLECCOB M 3aBUCUMOCTEN, MPOU3BOIUTH MPOCTEUIINE
BEPOSITHOCTHBIE PACUETBHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMHU MpHUHIUNAMH cOopa, aHamu3a H
Npe/CTaBICHUST JaHHBIX W3 pPa3jIHYHbIX cdep KU3HU O00IIecTBa M ToCyAapcTBa
npuoOIaeT oOydJarommxcs K OOIIECTBEHHBIM HWHTepecaM. M3yueHume OCHOB
KOMOMHATOPUKM PpPAa3BUBAET HABBIKM OpraHU3alMdM Iepedopa M TMoJcyYeTa YHcia
BAPUAHTOB, B TOM YHUCJI€ B MPHUKIAIHBIX 3aJayax. 3HAKOMCTBO C OCHOBaMHU TEOpPUU
rpadoB co3maer mMareMaThyeckuil (yHIaMEHT Uid (OPMHUPOBAHUS KOMIIETCHIMI B
obnactu MHPOPMATUKU U TUGPOBBIX TexHONOrui. [IpM H3ydeHHH CTATUCTUKH U
BEPOATHOCTH O0OTaIlaloTCsl NPEACTaBICHNUs 00yUYaloUMXCsa O COBPEMEHHON KapTUHE
MHUpPa U METOJIax €ro UCCIeA0BaHUs, GOPMUPYETCS TOHUMAHUE POJIM CTATUCTUKH KaK
UCTOYHMKA COIMAJIILHO 3HAYMMON WHGOpPMAIMM U  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTCTBUM ¢ TaHHBIMU LIEJISIMU B CTPYKTYpE MpOrpaMMbl yd4eOHOTO Kypca
«BeposTHOCT M  CTAaTUCTHKA» OCHOBHOIO OOILIEro 00pa3oBaHUs  BBIJIEICHBI
CIEAYIOIIUE COJEpPKATEIbHO-METOAUYECKHEe JMHUK: «lIpencraBieHne TaHHBIX W
onucaTellbHasl ~ CTaTUCTHUKa», «BeposSTHOCTHY, «DNEMEHTbl KOMOWHATOPUKNY,
«BBenenue B Teoputo rpadony.

Conepxanue nmuHuM «lIpencraBneHne NaHHBIX M ONUCATENIBHAS CTATUCTUKA
CITY>KUT OCHOBOM 711 pOpMHUPOBaHUSI HABBIKOB Pa0bOTHI ¢ MHPOpMAIIMEH: OT YTCHUS U
MHTEpOpeTalu WH(OpMaUU, MNPEICTAaBIECHHON B TaliuIax, Ha AMarpaMmax u
rpadgukax, n0 cOopa, MpPEACTaBIEHUS W aHajdu3a JaHHBIX C UCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEJHUX W pacceuBaHus. PaboTas ¢ JaHHBIMU,
oOydJaroryecss ydarcsi CUYUTBIBAaTh U HMHTEPIPETUPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHUPOBaTh W KPUTHKOBATh MPOCTEUINNE THUIIOTE3bl, PA3MBIIUIATh Haj
¢dakTopamu, BBI3BIBAIOIIMMH W3MEHYMBOCTh, W OIGHWBATh WX BIUSHHE Ha
paccMaTpUBaEMbIE BETMYHUHBI U IIPOLECCHI.

NHTYUTUBHOE NIPEACTABICHUE O CIYYaWHOW W3MEHUYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJACHLHM CTAaHOBUTCA MOTUBUPYIOLIEH OCHOBOM I M3yYECHUS
TEOPUU BEPOATHOCTEN. boJplIoe 3HaYeHWE HMMEIOT MPAKTUYECKHE 3aJaHUsA, B
YaCTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJIEIISIMH.

[loHsiTHE BEPOSTHOCTH BBOAMTCS Kak Mepa MPaBIONOI0OMS CIy4ailHOro
coObITus. [Ipu u3ydyeHnn yueOHOro Kypca 00yvaromuecs 3HakoMsATCS ¢ IPOCTEUILIMU
METOJAMU  BBIYMCIICHUS  BEPOSITHOCTEM B  CIY4YaWHBIX  OKCIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  UCXOJIaMH, BEPOSATHOCTHBIMM  3aKOHAMH,
MO3BOJIAIOIIMMHU CTaBUTh M pelliaTh 0oJiee CIOXKHBIE 3a7aun. B yueOHbIi Kypc BXOAAT
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HayaJIbHbIE TPEACTABICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YHCIOBBIX
XapaKTEePUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBIISICTCS 3HAKOMCTBO OOYyYaroUIuxcsl C
MHO>XECTBAMU W OCHOBHBIMU OIEpaIUsIMU HaJ] MHOXXECTBaAMH, PacCMATPUBAIOTCS
OpUMeEpbl TPUMEHEHHsS JJId PEHIeHHs 3ajad, a TakKe MCIOJIb30BaHUS B JPYrUX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MpeIMeTax.

B 7-9-x knaccax m3ydaercsi yueOHBIN Kypc «BeposTHOCTb U CTaTUCTHKA», B
KOTOpPBIN BXOJAT paznensl: «lIpencraBieHne MaHHBIX U ONMHUCATEIbHAs CTAaTUCTHKAY,
«BeposaTHOCTEY, «DIIeMEHTH KOMOMHATOPUKIY, «BBeneHne B Teopuio rpadosy.

Ha usydenue yueOHOTO Kypca «BeposiTHOCTh M CTaTUCTHUKa» oTBoauTCs 102
yaca: B 7-M kinacce — 34 ygaca (1 yac B Henemo), B 8-m kiacce — 34 yaca (1 4Jac B
Heneno), B 9-M kinacce — 34 yaca (1 gac B Hefiemio).
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Conep:kanue y4eOHOIro npeamMera
/- kyace

[IpeacraBienuie NaHHBIX B BUJE TAOJUII, AUarpaMm, rpa@ukoB. 3anojHEeHUEe TaOJIHIL,
YTEHUE U MOCTPOEHUE auarpamMM (CTOJOMKOBBIX (CTOMOYATHIX) U KPYTOBBIX). UTeHHE
rpaduKoOB peasbHBIX MporieccoB. M3Bieuenne nHGpOpMaU U3 TUarpaMM U TaOJIHII,
HCTIOJIb30BAaHUE U UHTEPIPETALMS JaHHBIX.

OnucarenpHass CTaTHCTHKA: CpemHee apuMETHYeCKOe, MeauaHa, pa3max,
HauOoJbIIEE W HAUMEHbIIEE 3HAYCHHUS Ha0Opa YMCIOBBIX JaHHBIX. [Ipumepsr
CIIy4YaliHOM U3MEHYHUBOCTH.

CrnydaliHBI SKCIIEPUMEHT (ONBIT) U cllydailHOe coObITHE. BeposiTHOCTh M yacToTa.
Ponp MasioBepOSITHBIX M MPAKTHUYECKH JIOCTOBEPHBIX COOBITHM B MPUPOJE U B
oOmecTBe. MoHeTa U urpajibHast KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. CreneHp BepuiuHbl. Yucio pebep m cyMMapHas CTENEHb
BepuinH. [Ipencrasnenue o cBszHoctu rpada. Lenu u nukiel. [lytu B rpagax. O6xox
rpada (3itnepoB myTh). [IpeacraBienne 006 opueHTHpOBaHHOM rpade. Pemenue 3agau
¢ ToMoIIIbIo rpadoB.

8-i1 ki1acce
[IpencrapiieHre TaHHBIX B BUJE TAOIHII, THArpaMm, rpaduKoB.

MHOECTBO, 2JIEMEHT MHOXECTBA, MOJAMHOXKECTBO. Ormnepanuyd HajJ, MHOXKECTBaMH:
oO0beIMHEHUE, TIepeceueHne, aornoaHenre. CBOWCTBA orepanuii HajJ, MHOXKECTBaMHU:
MePEMECTUTEIIHHOE, coueTaTesbHOE, pacupeaeauTeNbHOE, BKJIFOUCHMSI.
Hcnonb3oBanue rpaduueckoro MpeacTaBICHUST MHOXKECTB IS ONMKMCAHUS pPeabHBIX
MIPOIIECCOB U ABJICHUM, IPU PEIICHUU 3a]1a4.

W3mepenue paccenBaHus JaHHBIX. JlUcniepcrs ¥ CTaHIAPTHOE OTKJIOHEHUE YUCIIOBBIX
HaOopoB. /lnarpamMma paccenBaHusl.

DOneMeHTapHble COOBITHS ciiy4dailHoro ombita. CiydaitHele coObiTHs. BepositHOocTH
coObITHi. ONBITHI C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMH. CiydalHbIN
BbIOOp. CBSI3b MEXKIY MaJOBEPOSITHHIMU U MIPAKTUUECKU TOCTOBEPHBIMU COOBITHSIMU B
MIpUPOJIE, OOIIECTBE U HAYKE.
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HepeBo. CBoiicTBa JepeBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BHUCSUYEH
BEPIIMHBI, CBSI3b MEXKIY YMCIOM BEpIIMH U yuciaoM pedep. IIpaBuino yMHOXKEHUS.
Pemenue 3a1au ¢ momonisio rpagos.

[IpotuBomnomnoxueie coObiTudA. Juarpamma Ditnepa. OObequHEHUE U TIEPECEUCHUE
coObiTuii. HecoBmectHbie coObITHsi. Dopmyrna clioXeHUs: BEPOSATHOCTEH. Y ClIOBHAs
BepoATHOCTh. IlpaBuno ymuoxeHus. HezaBucumbie coObitus. IlpencraBienue
DKCIIEPUMEHTAa B BHJE JepeBa. PelieHue 3a7ad Ha HAXO0XKIACHUE BEPOSTHOCTEH C
MIOMOIIBIO JIEpEBa CIIy4allHOTO SKCIIEPUMEHTA, TarpaMMm Jitiepa.

9-i1 KJ1acce

Cunyc, xocunyc, tanreHc yrioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXk1eCTBO. DOPMYIIbI IPUBEACHUS.

Pemienne TtpeyrosbHuKOB. TeopemMa KOCMHYCOB M TeOopeMa CHHYCOB. PenieHue
NPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
[IpeoOpazoBanue noaodusi. [lomob6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TpPOW3BENEHHWH OTPE3KOB XOPJ, TEOPEMBI O TPOU3BEACHUU OTPE3KOB
CEeKYIINX, TeOpeMa O KBaIpaTe KacaTeIbHOM.

Bekrop, miuHa (MOIyJib) BEKTOpPA, COHANPABJICHHBIE BEKTOPBI, MPOTUBOIOJIONKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALINHU
HaJl BEKTOpamu. Pa3nokeHne BEKTOpa o ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

Koopaunater Bektopa. CKalsipHOE MPOU3BEACHUE BEKTOPOB, MNPUMEHEHHE IS
HAXOXKJCHUS JJIMH U yTJIOB.

JlekapTOBBl KOOpPJIMHATHI HA IUIOCKOCTH. YPaBHEHUsS NPSMOM M OKPYKHOCTU B
KOOpAMHATAaX, IEPECEYECHUE OKPYKHOCTEM M NOPsAMBIX. MeTon KOOpAWMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTONBHUKH. [lMHa OKpy:KHOCTH. ['pagycHas u paauaHHas mepa
yIJIa, BBIYMCIICHHUE UTMH OyT OKpyKHOCTEH. [Inomanp kpyra, ceKTopa, CErMEHTaA.

JIBIDKEHUST TUIOCKOCTH W BHYTpeHHUE cuMMeTpuu ¢uryp (dJIeMEHTapHbIC
npeactasienus ). [Tapannensubiit nepenoc. [loBopor.
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Ilnanupyemblie pe3yJibTaThl 0CBOEHHUSI POTPAMMBI
JInuHOCTHBIE pe3yIbTaThl

JInuHOCTHBIE pPe3yJbTAaThl OCBOCHUS MPOrpamMMBbl y4eOHOro Kypca «BeposiTHOCTh U
CTAaTUCTUKA» XaPaAKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJIEHUEM MHTEpeca K MPOUIJIOMY M HACTOSIIEMY POCCUUCKOM MATEMATHUKH,
LIEHHOCTHBIM OTHOIICHUEM K JIOCTHKEHUSIM POCCUUCKAX MATEMATHKOB U POCCHMCKOU
MaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHKEHUN B JAPYrUX HayKax U
NPUKJIAJAHBIX cdepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJTHEHHUIO OOS3aHHOCTEH TpakJaHWHA U peaju3allii €ro Mpas,
NPEICTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PaA3JIMYHBIX
CTPYKTYp, SBJIEHUW, MPOLEIyp TpakIaHCKOTO 0OIIecTBa (HAampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OTHYECKUX MPOOJIeM, CBS3aHHBIX C
NPAaKTUYECKUM MTPUMEHEHUEM JTIOCTHKEHHN HayKH, OCO3HAHUEM BaKHOCTHU MOpPAJIbHO-
ATUYECKUX MPUHITUIIOB B JICSITEIBHOCTH YUYECHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTaHOBKOM Ha aKTMBHOE YYaCTHE B PEUICHUM MNPAKTUYECKUX 33]a4 MAaTEMaTHYECKOU
HaMpaBJICHHOCTH, OCO3HAaHUEM BaXXHOCTH MaTEMaTUYeCKOro oOpa3oBaHUsSI Ha
MPOTSDKEHUH BCEH KU3HM JJIA YCHEIIHOM Npo(ecCHOHaIbHON AESTENbHOCTH U
pa3BUTUEM HEOOXOJAMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U TOCTPOCHHEM
WHINBUYaIbHON TPAGKTOPUHU O00pa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM JIUYHBIX
MHTEPECOB U OOIIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHNE:

CIIOCOOHOCTBIO K AMOIIMOHAILHOMY M ACTETUYECKOMY BOCTIPUATUIO MAaTEMaTUYECKHUX
00OBEKTOB, 3a/lad, pEIICHUN, PACCYXKICHUN, YMEHHUIO BHUIETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAIMEN B IESITEILHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPE/ICTaBICHUM 00
OCHOBHBIX  3aKOHOMEPHOCTSIX Pa3BUTUS 4YeJOBEKa, NPUPOJALI U  OOIIECTBa,
MOHMMAaHUEM MaTeMaTUYeCKOM Hayku Kak cdepbl ueToBEYECKOW AesiTeIbHOCTH,
ATAIOB €€ Pa3BUTUSI U 3HAYUMOCTH JIsl PA3BUTHUS IIUBWJIM3ALIUH, OBIaJCHUEM SI3BIKOM
MaTeMaTUKM U MaTeMaTHYECKOW KYJIbTYpOM Kak CpeJICTBOM IIO3HAHUS MHUpa,
OBJIQJICHUEM MPOCTEHUIITUMH HABBIKAMH UCCIIEIOBATEIBLCKOM NEATEIILHOCTH;

6) ¢usnyeckoe BocnuTtaHue, GopMUPOBaHME KYJIbTYPbl 30POBbA H
IMOLMOHAJIBLHOTO 0JIaronoJyuns:
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TOTOBHOCTHIO TIPHUMEHATH MaTEeMaTHUECKHUE 3HAaHUS B HHTEPECax CBOETO 3/IOPOBBS,
BEJICHHSI 3I0POBOTO 00pasa XKU3HU (3A0pPOBOE MHUTAaHUE, COATAHCHUPOBAHHBINA PEXKUM
3aHATUA W OTABIXa, peryispHas (u3ndeckas aKkTUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa peQUIEKCHH, MPU3HAHHUEM CBOETO IpaBa Ha OIMMOKY M TaKOro JKe IpaBa
JPYTOTO YeIIOBEKa;

7) 3K0J10THYECKOe BOCTINTAHHE:

OpHCHTallUei Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWUU I pEIIeHHus 3aaad B
00JIaCTH COXPAHHOCTH OKPY’KAIOIICH Cpeipbl, TUITAHUPOBAHUS MTOCTYIKOB M OIEHKH HX
BO3MOXXHBIX TIOCTEACTBUN [UJIsI OKpPYKAlOIIeH Cpebl, OCO3HAHHEM TJ00aTbHOTO
XapaKTepa SKOJOTUUECKUX TPOOIIEM U IMyTeH UX PeIICHUS;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSM COIUAJILHOI U MPUPOTHOM Cpeabl:
TOTOBHOCTBIO K JCHCTBUSM B YCIIOBHSIX HEOIPEACICHHOCTH, TOBBIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JEATEeIbHOCTh, B TOM YHCIE YMEHHE
YUUTBCS Y IPYTUX JIIOJIEH, TPUOOPETaTh B COBMECTHOM JCSTEIIbHOCTA HOBBIC 3HAHMS,
HABBIKU U KOMIIETCHIIUU U3 OIbITA IPYTHUX;

HEO0OXOIUMOCThI0O B ()OPMHPOBAHMWM HOBBIX 3HAHHWM, B TOM uucie GopMyIUpoOBaTh
UJIeH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U ABJICHUIX, B TOM YUCJIC paHEee HEU3BECTHBIX,
0CO3HaBaTh JIePUIIMTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTyallMI0 KaK BBI30OB, TPEOYIOMMUNA KOHTPMEDP, KOPPEKTUPOBATH IMPUHUMACMBIC
pemeHuss W JeHCTBUSA, (GOPMYIHpOBAaTH W OIEHWBATh PHUCKH W ITOCIEICTBHS,
dbopMUPOBATH OIBIT.

MeranpeaMeTHbIe pe3yJibTaThl
Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble JJornyeckue 1eicTBUA:

e BBIABISITh M XapaKTE€PU30BATHh CYLIECTBEHHBIE NPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOLIEHUH MEXAY MOHIATUSIMH, (HOPMYIUPOBAThH
ONpENENIECHUs]  IOHATUM,  YCTAHABJIMBATH  CYIIECTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUS [Uisl OOOOILIEHHWS M CpPaBHEHUS, KPUTEPHUH
MPOBOJIMMOI0 aHAJIN3a;

e BOCHpUHHMMATh, (opmynupoBaTb U  NOPEeOOPA3OBBIBATh  CYXKICHHUS:
YTBEPAUTENIbHbIE W OTpULATENbHBbIE, €IWHUYHBIE, YacTHble MU oO0IIue,
YCIIOBHBIE;

¢ BBISBIISITh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPECUUS
B (pakTax, MaHHBIX, HAOMIOJEHUAX U YTBEPKICHUAX, TIPEAiaraTh KPUTEPHUH
JUTISL BBISIBIICHUSI 3AKOHOMEPHOCTEW U TPOTUBOPEUNI;
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e Jl€NIaThb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

e pa30OupaTh JOKa3aTENbCTBA MATEMAaTUUYECKUX YTBEP)KIECHUH (IpsIMbIE U OT
IPOTUBHOI0), MPOBOAUTH CaMOCTOSITEIbHO HECIIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTUYeCKUX  (aKTOB, BBICTpAaWBaTh AapryMEHTALMI0, IPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

o BBIOMpATh CHOCOO pemieHuss y4yeOHOM 3adaud (CpaBHUBATh HECKOIBKO
BapHAHTOB pEIICHUS, BBHIOMPATh HamOoJee TMOAXOAAIIUH C YYETOM
CaMOCTOSITENIFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarebcKue 1eMCTBUSA:

¢ HCIIOJB30BaTh BOMPOCHI KaK UCCIEAOBATEILCKUNA HMHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUUE, MPoOIeMy,
CaMOCTOATENLHO YCTAHABIMBATH HCKOMOE U JJaHHOE, (P OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIHUIO, MHEHHUE;

o MPOBOAUTH II0 CaMOCTOSITEIbBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEAOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEeMaTU4YeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

e CaMOCTOSTENILHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yjibTaTam
IPOBEICHHOTO HAOMIOACHUS, MCCIEOBAaHUSA, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpollecca, a TakXKe BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

e BBISBISATh HEIOCTATOYHOCTh U HM30BITOYHOCTH MHGOPMAIMH, JTAHHBIX,
HEOOXOMMBIX JIJISl PEIICHHUS 33]1a4H;

o BBIOWpATh, aHAJU3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPIPETUPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

o BbIOMpaTh (GopMy TIpeACTaBICHHS MHPOPMANMU W  WUIIOCTPUPOBATH
pelaemMbpie  3aJauyd  CXeMaMH, JuarpaMmamMu, WHOW Tpadukoil u ux
KOMOWHAIIUSAMU,

o OIICHWBATh HAJEGKHOCTh HWH(POPMAIMKU 10 KPHUTEPUAM, TPEITI0KCHHBIM
yaHuTeNIeM WiIH CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:
¢ BOCHPHUHHUMATh U POPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBHUSIMU U
HEeIsIMU OOILEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M TNHMCBMEHHBIX TEKCTax, [IaBaThb IIOACHEHUSA IO XOIy pPELICHUs
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;
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e B X0j/i¢ OOCYXJIeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBlI,
npoOJIeMbl, pelaeMoil 3a/1auu, BbICKa3bIBaTh WJIEH, HAIICJICHHbIE Ha TIOHMCK
pelieHusi, COMOCTABIATh CBOM CYKICHHS C CYKICHUIAMH IPYTUX YYaCTHUKOB
nuanora, OoOHapyKHUBaTh PAa3IMUYM€ M CXOJACTBO MO3UIMH, B KOPPEKTHOU
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOM BO3PAKECHHUS;

o TIPENCTABIATH PE3YyJbTAThl PEIICHUS 3aJaud, SKCIEPUMEHTA, MCCIEI0OBaHNUS,
MPOEKTa, CAMOCTOSATEILHO BBHIOMPATh (hOpPMAT BBICTYIICHUS C YUETOM 3ajad
MPE3EHTAIUN U 0COOEHHOCTEH ayuTOPHUH;

e TIOHMMAaTh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYaJTbHON
paboTHI NPHU PENICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

e TPUHUMAThL I€Jb COBMECTHOW JAESITCIBHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThl, pacmpenensiTh BHAB pabOT, JOTOBApPUBATHCA,
o0CyXXJ1aTh TIpOLIECC U pe3yibTaT padOThl, 0000IIaTh MHEHHS HECKOJBKHX
JIIOJICH;

¢ YYacTBOBATh B IPyNMOBBIX hopmax paboThl (00CYKIeHUs,, 0OMEH MHEHUSIMH,
MO3rOBbI€ IITYPMBI W JIp.), BBIMIOJHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOU JICUCTBUS C JIPYTMMH WICHAMU KOMAaHJbI, OIEHUBAThH
KauecTBO CBOETO0 BKJaga B OOmMH  MPOAYKT TO  KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusauus:

e CaMOCTOATEJIBHO COCTaBJISITh IUJIaH, AJTOPUTM pPEIICHUS 3aladyd (WU €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS C YYETOM HMEIOIIUXCA PECYPCOB H
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUpOBaTh U  KOPPEKTHUPOBATH
BapUAHTHI PEIICHUH C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBI MHTEJIEKT:

e BIJAJIETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJS Mpollecca U pe3ysbrara
peLIEeHNs] MaTEMaTUIECKOM 3a/1a4u;

o IIPEABUIETH TPYAHOCTHU, KOTOPBHIE MOTYT BO3HMKHYTbH IIPH PELICHUHU 3aJayH,
BHOCUTb KOPPEKTHBBI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaMJIEHHBIX OIIMUOOK, BBISIBIEHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHME pE3YyJIbTATA NESITEIBHOCTH INOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATh NPUUYUHBI JOCTHXKEHUS WIM HEJOCTHXKEHMS LIEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IIpexMeTHBIE pPe3yJIbTATHI

7-# KJace

10
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K xoniry o0y4yenusi B 7-M Kjacce oOydaroUIMiics MOMYyYUT CIACAYIOIINUE MPEIMETHBIC
pe3yNbTaThI:

e YHUTATh HWHMOpPMAIMIO, TMPEACTABICHHYI0 B Ta0nMIlaXx, Ha JgUarpaMmax,
MPEACTABIATh JIaHHbIE B BHJIE€ TaOJMI], CTPOUThH AHArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBhI€) IO MAaCCHBaM 3HAYCHHI,

e ONUCHIBATH W  HUHTEPIPETUPOBATH  pEAJIbHBIC  YHWCIOBBIE  JAHHEIE,
IpPEICTABICHHBIE B TA0JINIIAX, HA IUarpaMmax, rpapukax;

e HCIIONB30BaTh JJIsI ONUCAHUS JIAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudMeTHYECKOe, MeIraHa, HanOOoJIbIlIee U HAUMEHbIIIee 3HAUYCHUS,
pa3max;

e HMETh MPEJCTABJICHUE O CIy4ailHON W3MEHUYMBOCTH Ha MpUMEpax IIeH,
bu3NYeCKUX BETUYNH, aHTPOIIOMETPUYECKUX JaHHBIX, UMETh IIPE/ICTaBIICHUE
O CTaTUCTUYECKON YCTOMYMBOCTH.

8- kiacce

K xonmy obyuenust B 8-M KJjiacce oOyJaronaiicsi MOJIYIUT CICAYIOIIUE MPEAMETHbIE
pEe3yJIbTATHI:

e U3BJEKaTh U MpeoOpa3oBbIBaTh HHGPOPMAIMIO, TPEACTABICHHYIO B BHUJE
Ta0aul, auarpaMM, TpauKOB, MPEACTABIATh JaHHbIE B BHUJIE TaOJIHII,
JUarpaMm, rpapukoB;

e OIKCHIBATH JAHHBIE C TOMOIIBIO CTATUCTUUECKUX I[OKa3aTeliei: CpeaHux
3HQUEHUH ©W Mep pacceumBaHus (pa3Max, JOHUCHEpPCUS U CTaHIApPTHOE
OTKJIOHCHHE);

e HAXOJWUTh YaCTOTHI YMCJIOBBIX 3HAUYECHUH U YaCTOTHI COOBITHM, B TOM YHCJIE I1O
pe3ynbTaTam U3MepeHui U HaOII0ICHUI;

e HaXOJUTh BEPOSITHOCTH CIyYalHBIX COOBITHH B OIBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJE B OIBITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH;

e HCIIOJB30BaTh TpapUUYECKHEe MOJCIU: JACPEBO CIYYalHOTO JKCIIEPUMEHTA,
JarpaMMmbl Ditepa, 4uciaoBas mpsMasi;

e OIEPUPOBATH MOHITUSIMU: MHOXKECTBO, TTOJIMHOKECTBO, BBITIOJIHATH ONEpaIluu
HaJl MHOXECTBaMU: 0ObEIMHEHUE, MEpeceueHue, JAONOTHEHNE, TIePEUUCTIATh
AJIEMEHTHl MHOXECTB, PUMEHSTh CBOMCTBA MHOYKECTB,

¢ HCIIOJB30BaTh rpadyuuecKkoe MpeACTaBICHUE MHOKECTB U CBSI3eU MEXITY HUMU
JUISl OTMCAaHUsSI TIPOLIECCOB U SIBJICHHWI, B TOM YHCIIC TIPU PEIISHUU 3a/1ad U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

9-i1 Ki1ace

11
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K xoniy o0y4yeHuss B 9-M Kjacce oOydaromIMiics MOMYyYUT CIACAYIOIMINUE MPEIMETHBIC
pE3yJbTaTHI:

¢ U3BJIEKATh U NMPe0oOpPa30BbIBATh HHPOPMAIIHIO, TPEACTABICHHYIO B PA3TUYHBIX
MCTOYHUKAX B BHUJE TaONUI, quarpaMm, rpaukoB, MPEJICTABISATh JIaHHBIE B
BHJI€ TaOJHII, TUarpamMm, rpa(uKoB,

e pelaTh 3aJauyd OPraHMW30BAHHBIM IMEPeOOPOM BAPHAHTOB, a TaKXKE C
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB;

¢ HCIIOJB30BaTh OMUCATEIbHBIE XAPAKTEPUCTUKHU [IJII MACCUBOB UHCIIOBBIX
JIAHHBIX, B TOM YKCJI€ CPETHUE 3HAYEHUS U MEPbl PaCCEUBAHUS;

e HAaxXOJUTh YaCTOThl 3HAYEHUW WM YACTOTHI COOBITHS, B TOM YHUCIE TMOJB3YSCh
pe3ybTaTaMu MPOBEICHHBIX U3MEPEHHUIN 1 HAOIOICHUH;

e HAXOJUTh BEPOSTHOCTH CIYYaWHBIX COOBITMA B M3yYEHHBIX OIBITAX, B TOM
YHUCJIE B ONBITAX C PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITUSIMH, B
CEpUSIX UCIBITAHUI IO IEPBOTO yCIEXa, B CEPUSAX UCIbITaHUK bepHyiuy;

e HMETh MPEACTABICHUE O CIy4ailHOM BEIMYMHE M O pacHpeacieHUU
BEPOSTHOCTEH;

e UMETh IMpPEACTaBICHUE O 3aKOHE OOJIBIIUX YHCET KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIUX
YHCeJl B MPUPOJIE U OOIIECTBE.

12
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TemaTu4eckoe NJIAHUPOBAHUE

7-# KJace
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne | HammenoBaHue pa3jaeiioB (uudgposbie)
/1 | 1 TeM NPOrpaMmbl Beero Kontpoibneie | IIpakTHieckne | oGpazoparebHbie
padoThI padoThI pecypebl
bubnunoreka IHOK
1 [IpencraBnenue JaHHBIX 7 2 https://m.edsoo.ru/7f415f
dc
bubnmnoreka IHOK
2 | OmnucarenpHas cTaTUCTHKA | 8 1 https://m.edsoo.ru/7f415f
dc
bubnunoreka LHOK
3 | CnyuaiiHas U3MEHUYHUBOCTh |6 1 https://m.edsoo.ru/7f415f
dc
bubnmnoreka IHOK
4 | Beeaenue B Teopuro rpadoB |4 https://m.edsoo.ru/7f415f
dc
BepositHocTh U yacToTa bubmorexa HOK
S) . 4 1 https://m.edsoo.ru/7f415f
CIIy9aifHOTO COOBITHS dc
bubauoreka IHOK
6 Obobmenue, . 5 2 https://m.edsoo.ru/7f415f
CUCTEeMaTH3aIus 3HAaHUH dc
OBIIEE KOJIMYECTBO 34 5 5
YACOB I10 ITPOTPAMME
8-if ky1ace
Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne | HammeHoBaHMe pa3aesioB (undposbie)
/I | 1 TeM NPOrpaMmabl Beero Kontpoarneie | I[IpakTuieckue | ogpasoparesbubie
padoThI padoThI pecypesl
) bubnunoreka LHOK
y |!losropenme kypca  7-To|, https://m.edso0.ru/7f417f
KJjlacca
b2
bubnmoreka HOK
2 Orucarenbyas - CTaTHCTHKA, 4 https://m.edsoo.ru/7f417f
PaccenBanue maHHBIX b2

13
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bubnmnoreka HOK
3 | MuoxecTtBa 4 https://m.edsoo.ru/7f417f
b2
. bubnuoreka HOK
4 Beposrnocts  cnyuaiinoro 6 1 https://m.edsoo.ru/7f417f
COOBITHS
b2
bubnmnoreka HOK
5 | BBenenwue B Teoputo rpador |4 https://m.edsoo.ru/7f417f
b2
bubnuoreka HOK
6 | Ciydaiinbie COOBITHS 8 https://m.edsoo.ru/7f417f
b2
bubnmnoreka HOK
7 Obobmenne, . 4 2 https://m.edsoo.ru/7f417f
CUCTeMAaTH3AIIMsI 3HAHHHA b2
OBIIEE KOJIMYECTBO 34 5 1
YACOB I10 ITPOTPAMME
O-i KJ1ace
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne | HaumeHoBaHue pa3iesioB u (undposbie)
/1 | TeM POrpaMMbl Beero Konrposbubie | [IpakTHieckue | ogpazoparenbHble
padoThI padoThI pecypcesI
_ bubnuoTeka HOK
1 Hosropenne  xypca  8-ro 4 https://m.edsoo.ru/7f41a
KJlacca 302
bubmmoTeka IHOK
2 | DnemeHThl KOMOMHATOPUKHU |4 1 https://m.edsoo.ru/7f41a
302
bubnmoreka IHOK
3 I'eomerprrieckas 4 https://m.edsoo.ru/7f41a
BEPOSTHOCTh 302
bubmmoTeka IHOK
4 | Ucnpitanus beprysun 6 1 https://m.edsoo.ru/7f41a
302
bubnmoreka IHOK
5 | CnyuaitHasi BeTUIrHA 6 https://m.edsoo.ru/7f41a
302
Bbubnnoreka 1IOK
6 | O06o6meHne, KOHTPOITH 10 1 https://m.edsoo.ru/7f41a
302
OBIIEE KOJIMYECTBO | 34 1 2
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YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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