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1. COAEPKAHUE YYEBHOI'O ITIPEJIMETA

[IpencraBnenue qaHHBIX B BUAE TaOIUI, 1UarpaMM, rpaduKoB, HHTEpIpETalus
JNaHHBIX. UTeHHEe U MOCTPOSHHUE Ta0IHII, AUarpaMm, TpaduKOB MO PEaTbHBIM JTaHHBIM.
[TepectanoBku u pakropuan. CoueTaHuss U YUCIIO COUETaHUN. TPEeyrolbHUK
[Tackans. Pemenne 3a1a4 ¢ UCMOIb30BaHMEM KOMOMHATOPUKH.

I'eomerpuueckas BeposATHOCTh. CiydaliHBIN BBIOOP TOYKH U3 (DUTYPHI

Ha MJIOCKOCTH, U3 OTPE3Ka U U3 Jyrd OKPYKHOCTH.

Ucneiranue. Ycnex u Heynaya. Cepust ucnblTaHuil 10 nepBoro ycnexa. Cepust
ucnbTanuid beprymm. BeposTHOCTH cOOBITHI B cepuu UCTIBITAaHUN bepHyu.
CiyyaiiHasi BEeIMUMHA U paclpeiesieHre BeposiTHOCTe. MaTemaTtuueckoe

okuJiaHue u gucnepcus. [lpumepb MaTeMaTHYECKOTrO 0KMIAHUS KaK TEOPETUYECKOTO
CpEeQHEro 3HaYCHHMS BEIMUMHBL. MaTeMaTHYeCKoe OKUIAHUE U JUCTIEPCUS] CITy4alHOU
BEJIMYUHBI «YHUCIIO YCIIEXOB B CEpUU UCTIbITAaHUN bepHyimmy.

[TonsiTue o 3akoHe OonbImKX Yncel. M3MepeHne BeposSTHOCTEH C ITOMOIIBIO YacTOT.
Ponb 1 3HaueHME 3aK0HA OONBIINX YHCE B IPUPOJIE U OOIIECTBRE.

2. IITAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI
OcBoenne yaeOHOTo Kypca «BeposSTHOCTh U CTATUCTHKA» JOJKHO 00ECTIeYnBaTh JOCTHKEHUE
Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs CIEAYIOIIMUX JIMYHOCTHBIX, METANpPEAMETHBIX WU
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YIHTATOB:

JIMHHOCTHBIE PE3YJIBTATDBI

JIMuyHOCTHBIE pPE3y/IbTaThl OCBOCHUS IMpOrpaMMbl ydyeOHOro mnpeamera «BeposTHOCTE
CTaTHCTHUKA» XapaKTEPHU3YIOTCA:
IIarproTnyeckoe BOCIMTAHUE:
IIPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M HACTOAIIEMY POCCHHCKONM MAaTEMAaTHKH, LIECHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHHUSIM POCCUMCKMX MAaTEMaTUKOB U POCCUUCKOW MaTeMaTU4YeCKOU
IIKOJIbI, K UCIIOJIBb30BaHUIO ITHX JOCTHKEHUHN B IPYTUX HAayKaX U MPUKIAIHBIX chepax.
I'paxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
TOTOBHOCTBIO K BBIMOJIHEHUIO OO0S3aHHOCTEH TpakJaHMHA M peaau3alud ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, IPOIIEAYP TPaXTAHCKOTO 0011ecTBa (BEIOOPHI, OMIPOCH U TIP.);
TOTOBHOCTBIO K OOCYXKICHHMIO STHUECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYECKUM MPHUMEHEHHEM
JOCTHKEHUN HAYKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-ITUYECKUX IPUHLHUIIOB B ACSITEIBHOCTH
Y4€HOTO.
TpynoBoe BocniuTanue:
YCTAaHOBKOM Ha AaKTUBHOE YYacTHME€ B pEIICHUHM MPAKTUYECKUX 3a7ad MaTeMaTU4ecKOu
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOI0 00pa30BaHUS HA MPOTSKEHUU BCEH
KHU3HH [T YCIIEIIHOM MPpOo(decCHOHATbHON ASATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHUH;
OCO3HaHHBIM BBIOOPOM M IIOCTPOCHMEM HHIUBUAYAJIBHOW TPAaeKTOPUM 0Opa3oBaHUsA H
KU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
JCTeTHYeCKOe BOCIIUTAHHE!
CHOCOOHOCTBIO K SMOLIMOHATBHOMY M 3CTETHUECKOMY BOCIPHUSATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a]a4, PEIICHUM, pacCyXICHHUW; YMEHHIO BHIETh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.
IleHHOCTH HAYYHOI'0 TO3HAHMSA:
OpHEHTAIlMe B JEATETHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX NPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJNOBEKa, MPUPOABI M OOINECTBAa, MNOHMMAaHUEM
MaTeMaTHYECKOM HayKH Kak cgepbl YelOBEUECKOW MesTeIbHOCTH, JTAaroB €€ pa3BUTHI H
3HaYUMOCTH JUIsl Pa3BUTHS LUBUIM3ALUH; OBJIAJCHUEM SA3bIKOM MAaTEMAaTUKU U MaTeMaTHYECKON



KYJIbTYpOH Kak CpeICTBOM T[IO3HAHWS MHUPA; OBJIAJCHUEM MPOCTCUITMMH HAaBBIKAMU
HCCJIEIOBATENILCKOM 1€ATEeIbHOCTH.

du3uyeckoe BOCNUTaHHE, (POPMUPOBAHHE KYJIbTYPbl 30POBbSl M 3MOIHOHAJILHOIO
0J1aronoJTyyms:
TOTOBHOCTBIO TIPUMEHSTh MATeMAaTUYECKHWE 3HAHUS B HMHTEPECAaX CBOETO 370POBbs, BEICHUS
310poBOro o0pa3a >KM3HU (3I0POBOE MHUTAaHKE, COATAHCHPOBAHHBIN PEKUM 3aHIATHH U OT/bIXA,
peryinsipHast (pu3nyeckasi akTUBHOCTb); C(hOPMUPOBAHHOCTHIO HaBBIKA Pe(ICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ IpaBa JPYyroro 4eaoBeKa.

JK0JI0TNYEeCKOe BOCIIUTAHME:
OpUEHTallMel Ha NpUMEHEHHWE MaTeMaTHYeCKUX 3HAHMWA [UId pelleHus 3agad B oO0nactu
COXPAHHOCTH OKPYXKAIOIICH Cpefbl, IMJIaHUPOBAHUS IMOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY’Kalollell cpebl; 0CO3HAaHWEM TIJI00aJIbHOTO XapaKTepa 3KOJOTHYECKUX
npo0JeM U MyTeH UX pereHus..

JIMYHOCTHBIE  pe3yJbTaThbl, oO0ecleduBaOIIUe aJanTanui ol0y4yamomerocsi K
H3MEHSIOIMMCS YCIOBUSM CONMAIBLHOI M MPUPOTHON CpPeabl:

TFOTOBHOCTBIO K JEHCTBUSM B YCIIOBUAX HEONPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MIPAKTUYECKYIO ACATEIbHOCTD, B TOM YHCJIE YMEHUE YUUTHCA Y APYTUX
Joed, mpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIIMH U3
OIIbITA IPYTHX;

HEO0XOAUMOCTEIO B (POPMHPOBAHWU HOBBIX 3HAHWUH, B TOM 4YHcie (HOPMYIHpPOBATh HJEH,
MOHATUS, TUIIOTE3bl 00 0OBEKTaX U SBICHUAX, B TOM YUCIIE paHEEe HE U3BECTHBIX, OCO3HABATh
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI3OB, TPEOYIOIIUN KOHTpMEp, KOPPEKTUPOBATh NMPUHUMAEMble PEIICHHS U JEHCTBHS,
(GbopMyIMpOBATh U OLICHUBATH PUCKU U MOCIEACTBUSA, OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yiabTaThl OCBOCHHUS MpOrpamMMbl ydeOHOro kypca «BeposTHOCTh U

CTaTHCTHKA XapaKTepU3yIOTCS
OBJIA/ICHUEM VHUBEPCANbHBIMU NOZHABAMENIbHBIMU OCLICBUAMU,
VHUBEPCANIbHLIMU KOMMYHUKAMUBHBIMU OeliCMEUAMU u

VHUBEPCATbHBIMU PESYTIAMUBHBIMU OCLICNBUAMU.

1) VYnusepcanvnvie noznasamenvhule oelicmsusi obecneyusaom @Gopmuposarue 0OA308blX
KOZHUMUBHBIX NPOYECCco8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe2o Mupd,
npUMeHeHUe T102UYECKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuetr).

basoBble Jlornyeckue 1ecTBUSA:

BBIABJITE W XAPAKTCPU30BATH CYHICCTBCHHBLIC TMPHU3HAKW MATCMATUYCCKUX O6’b€KTOB,
MOHATHM, OTHOUICHUM MEXAYy MNOHATHAMH; (GOPMYIHUPOBATh ONpPENEICHUS TOHSATHUM;
YCTaHABJIMBATh CYIIECTBEHHBIN MpH3HAK KJIACCHM(PHUKAIUK, OCHOBAaHUS Ui OOOOIIeHUs H
CpaBHEHHUS, KpUTEPUU TPOBOIUMOTIO aHAIIN3a;

BOCIIPUHMMATh, (OPMYJIHPOBATH U TPeoOPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BBIABJIAT MATCMATHUYCCKHUC 3aKOHOMCPHOCTH, B3aUMOCBA3UW W NPOTUBOPCUUA B q)aKTaX,
JaHHBIX, HAONIONEHUSAX W YTBEPXKIEHUAX; TMpe/iaraTb KPUTEPUH IS  BbISBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

ACJIaTb BbBIBOAbI C HWCHOJB30BAHUCM 3aKOHOB JIOTHKH, ACAYKTHBHBIX W UWHAYKTUBHBIX
YMO3aKJIIOYEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

pa3buparh JOKa3aTelbCTBA MAaTEMaTHUECKUX YTBEPXKICHHUU (TpsAMBbIE M OT MPOTHUBHOIO),
MPOBOAUTH CaMOCTOSITENIbHO  HECJIOXKHBIE JOKAa3aTeNbCTBA MaTeMaTU4YeCKuX  (haKToB,
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BBICTPAaMBaTh apryMEHTAlMI0, MPHUBOAMTH MPUMEPbl M KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIC PACCYKICHHUS;

e BbIOMpaTh croco0 pemieHHUst yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHMS,
BBIOMpaTh HanOoJIee MOAXOAAIINN C y4ETOM CAaMOCTOSTEIIFHO BBIZICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejahLCcKue AeiicTBUA:

e HCIIOJNB30BaTh BOMPOCHI KaK HCCJICIOBATCIILCKHH WHCTPYMEHT TO3HAHHS, (OPMYJIHPOBATH
BONPOCH, (PUKCUPYIOIIUE MPOTUBOpPEUHE, TPOOIEMy, CaMOCTOSTEIHHO YCTAaHABIMBATH
HMCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE,

o HpOBOI[I/ITb 110 CaAMOCTOATCIBHO COCTaBHeHHOMy HJIaHy HCCHO)KHBIﬁ BKCHepI/IMeHT,
HEOOJIBIIIOE HCCIICIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa,
3aBHCHMOCTEH 00BEKTOB MEXIY COOO0IA;

e CaMOCTOATEIBHO (OPMYIUPOBATH OOOOIICHHMS W BBIBOJBI IO pPe3yjbTaTaM MPOBEASHHOTO
HaGHIO,Z[eHI/I}I, HUCCIICAOBaHUsA, OLICHUBATh I[OCTOBepHOCTB HOJ'Iy‘-IeHHBIX pe3y.HI:TaTOB, BBIBOJIOB
H 0000IIEeHNH;

e MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, a TAKXKE BbI- IBUTATh MIPEIIOIOKEHHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Padorta ¢ undopmanmeii:

e BBUIIBJIATH HEJOCTAaTOYHOCTh M W30BITOYHOCTH MH(OPMALIMHU, ITAHHBIX, HEOOXOAWMBIX IS
pelieHus 3a1a4u;

e BbIOWpaTh, AaHAIM3UPOBATh, CHCTEMATU3UPOBATH M HHTEPHIPETUPOBATH HWH(POPMALHIO
Pa3IMYHbIX BUJOB U (POPM MpeACTaBICHUS;

e BbIOUpaTh ¢opMy MpencTaBieHUs HMHOOPMAIMM U WJUIIOCTPUPOBATH pellaeMble 3aJauu
CXeMaMH, AMarpaMMaMy, HHOM rpadukoi U MX KOMOMHALUSIMH;

e OIICHHMBAaTh HAAEKHOCTH HWHOPOpPMALMU IO KPUTEPUSAM, NPEAJIOKEHHBIM YUYUTEIeM WIN
chOpMYyIUPOBAHHBIM CAMOCTOSITEIBHO.

2) Yuueepcanvuvie KOMMYHUKAMUGHBbLE Oelicmeus  0obecheuusarom  cQopMupo8aHHOCb
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
O01menune:

e BOCHpUMHHMATh M (POPMYNHPOBATH CYKAEHHS B COOTBETCTBHHM C YCIOBHSIMH W LEISMH
OOIIEHHNS; SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NHCHMEHHBIX
TEKCTaX, JaBaThb TMOSCHEHUS IO XOJAY peIIeHUs 3aJaud, KOMMEHTHUPOBATh MOIYYEHHBIN
pe3yInbTar;

e B Xoie OOCYXJEHHUS 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYKZaeMOW TeMbI, MPOOJIEMBI,
pemraemMoii 3aauu, BBICKA3bIBaTh WJEH, HAIlEJICHHBIC HA TIOMCK PEUICHUS; COIOCTABISATh CBOU
CYXXJIEHUS C CYXJIECHUSMH JIPYTUX YYaCTHUKOB JHajiora, 0OHapyXKMBATh Pa3IMyhe U CXOJCTBO
MO3HIINIA; B KOPPEKTHOH (hopme HOpMyTHUpOBATH pa3HOTIIACHS, CBOH BO3PAKEHHS;

e MPEIACTABIATH PE3YJIbTAaThl PELICHHUS 33/a4H, OSKCIEPUMEHTa, WCCIEIOBAaHUS, IPOEKTa;
CaMOCTOSATENIbHO BBIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM 3a7ad MNpPE3CHTAUUH |
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:

e T[IOHMMAaTh M HCHOJB30BATH IMPEHMYILECTBA KOMAHIHOW W WHIMBHIYaJbHOH pabOThI TpHU
peleHnH yueOHbIX MaTeMaTHYECKUX 3aj1ay;



MPUHUMATH 1[€1h COBMECTHOW JeSTeNbHOCTH, IUTAHUPOBATH OpPTaHHW3AIUI0 COBMECTHOM
paboThI, pacmpenensiTh BUIbI paldOT, OTOBAPUBATHCS, OOCYKIATh MPOIECC M Pe3yabTaT
paboThI; 06001IaTh MHEHHS HECKOJIBKUX JTIO/IEH;

y4acTBOBaTh B TPYMMOBBIX ¢Gopmax paboThl (0OCYXIeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
LITYPMBI U JIp.);

BBINIOJIHATh CBOIO YacTh PaOOTHI M KOOPAWHUPOBATH CBOM JCHCTBUS C APYTUMH YICHAMHU
KOMaH/Ibl;

OLIEHUBATh KaueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTEPHUIM, cHOpMyTUpOBAHHBIM
Y4aCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvhuvie pecyriamugnsle Oeticmsus 00ecneuusaom @GopmMuposanue CMvlCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmu3anus:

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aIrOPUTM pPELICHUS 3aJadyu (UM €ro 4acTh), BIOMpATh
croco0 pemeHUst ¢ Y4€TOM MMEIOLIUXCA PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yu€TOM HOBOI HHQOpMAIIHIH.

CaMOKOHTPOJIb:

BIIQJIETh CHOCOOAMU CaMOTIPOBEPKH, CAaMOKOHTPOJIS TpoIecca M pe3yibTara pelieHHs
MaTeMaTHUEeCKOH 3a1aun;

Hpe,Z[BI/I,Z[GTB pr,Z[HOCTI/I, KOTOpBIe MOI‘YT BOSHHKHYTI: HpI/I peLHeHI/II/I 3aJa4u, BHOCHUTH
KOPPEKTHUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJAHOCTEH;

OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa JEATCIbHOCTH TIOCTABJICHHOW II€IM W YCIOBHUSM,
OGBHCH}ITB HpI/I‘II/IHBI JOCTMOKCHUA HJIIM HCAOOCTHKCHHA 1IICIAH, HAXOIUTh OH_II/I6Ky, JaBaThb
OIICHKY MPUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJibTaThl OCBOCHHSI IPOTPAMMBI YYEOHOTO Kypca K KOHILY

oOyueHus B 9 kiacce.

W3BnekaTs 1 mpeoOpa3oBbIBaTh HHPOPMALIUIO, IPEICTABIECHHYIO B PA3INYHbIX
UCTOYHHUKAX B BUJIE TaOJUII, THarpaMm, rpauKoB, PEICTABIIATh TaHHBIC B BHJIE
Ta0IuIl, TUarpamMm, rpad)uKoB.

Pemate 3amaun OpraHu30BaHHBIM NEPEOOPOM BAapHAHTOB, a TaKXKe
C MCII0JIb30BaHUEM KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Hcnonp30BaTh onucaTreabHble XapaKTEPUCTUKH JIJIs1 MACCUBOB YHCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEJHUE 3HAYCHUS U MEPBI PACCEUBAHUS.

HaxoauTp 4acTOThl 3HaU€HUI U 4YaCTOTHI COOBITHS, B TOM YHCJIIE MOJIB3YSICh
pe3yabTaTaMu MPOBEACHHBIX U3MEPEHUI 1 HaOII0ACHUH.

HaxonuTs BEpOSITHOCTH ClTydaiHBIX COOBITHI B H3YYEHHBIX ONBITaX, B TOM YHCIIE
B OIIBITAaX C PABHOBO3MO)KHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUSX UCIBITAHHHA
JIO TIEPBOTO YCII€Xa, B CEPUAX UCIBITaHUN bepHymum.

HNmets npeacrasiaeHue 0 CIIy4aiiHOW BEJIMYMHE U O PACIPENCIICHUH BEPOSTHOCTEM.

HmeTs npencTaBiaeHue o0 3aK0OHE OOJIBIINX YMCET KaK O MPOSIBICHUH
3aKOHOMEPHOCTH B CIIy4aifHOW M3MEHUMBOCTHU M O POJIH 3aKOHA OOJIBIINX YUCEI



3. TEMATUYECKOE IINTAHUPOBAHUE

Ha3Banue pa3ziaesia wim TeMbl

Koanu
€CTBO
4acoB

DJIeKTPOHHO-
o0pa3oBaTe/bHbIE PeCypChl

[ToBTOpEeHue kypca 8 kiacca.

4

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru

www.fipi.ru

www.nsportal.ru
www.infourok.ru

DneMeHTbl KOMOUHATOPUKH..

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru

www.fipi.ru

www.nsportal.ru
www.infourok.ru

['eomeTpuyeckas BEpOATHOCTh

4/1

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru

www.fipi.ru

www.nsportal.ru
www.infourok.ru

Ucnwiranusa bepnyiu

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru

www.fipi.ru

www.nsportal.ru
www.infourok.ru

CrnydaiiHasi BeIMYUHA

6/1

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru

www.fipi.ru

www.nsportal.ru
www.infourok.ru

O0001menue, cucTeMaTH3aus 3SHAHUH.

10/1

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru

www.fipi.ru

www.nsportal.ru
www.infourok.ru

UTOI'o

34/3



http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.nsportal.ru/
http://www.infourok.ru/

KanenaapHo-temaTuieckoe niaHUpOBaHUe

9-b kaacce
Ne Tema ypoxa Ko.1- Jara npoBenenust
n/n BO | o maany | mo GakTy
4acoB
IloBTOpeHune Kypca 8 kiacca - 4 yaca
1 IToBTopenue kypca 8 knacca. [Ipencrasnenue 1 03.09.25
JTAHHBIX
5 [ToBTOpenue Kypca 8 kinacca. OnucarenbHas 1 10.09.25
CTaTHCTHKA
3 [ToBTOpenue kypca 8 knacca. Onepanuu Hax 1 17.09.25
| coOpITHAMHU
4 [ToBTOpenue kypca 8§ knacca. HezaBucumoctsb 1 24.09.25
" | coOpITHH
DJIeMeHThl KOMOMHATOPHUKH - 4 yaca
5. | KombuHaTropHoe NpaBuiIo YMHOKEHUS 1 01.10.25
6. HepeCTaH9BKH. ®axropuan. CoyeTaHus U YUCIIO 1 08.10.25
COYETaHMM
7. | Tpeyronpauk [Tackamns 1 15.10.25
[Ipaktrueckas pabora Nel o Teme: 1 22.10.25
8. "Briuncienue BepoSTHOCTEH € UCIIOIb30BAHUEM
KOMOWHATOPHBIX YHKIIMH SJIEKTPOHHBIX TAOJIHII
I'eoMeTpuuecKkasi BEPOSATHOCTSD - 4 yaca
['eomeTpuyeckas BeposTHOCTh. CirydaiiHbIN 1 05.11.25
o BBIOOP TOYKH U3 (PUTYPHI HA TUIOCKOCTH.
I'eomeTrpuueckas BepoaTHOCTb. CilydaiiHbIN 1 12.11.25
10. BBIOOP TOYKH U3 OTPE3Ka, U3 IyT'H OKPYKHOCTH.
I'eomeTrpuueckas BepoaTHOCTb. CilydaiiHbIN 1 19.11.25
11. BBIOOP TOYKH U3 (PUTYPHI HA TNIOCKOCTH, U3
OTpe3Ka, U3 Iyrd OKPYKHOCTH. Pemienue 3anau.
Koumponvnan paboma Nel «Inemenmot 1 26.11.25
12. komounamopuku. I'eomempuueckasn
6€POANHOCHIbY.
UcnbiTanus bepuyiaau - 6 yacos
13. I/ICHBITaHI/Ive. VYcnex n Heynava. Cepust 1 03.12.25
UCTIBITAHUH JI0 TIEPBOT0 ycrexa
14, chblTaHHf:. VYcnex u Heyaauda. Cepust 1 10.12.25
MCIBITAaHUH 10 IEPBOTO ycrexa
15, Cepus ucnbitannii bepaymnu. Yucno ycnexos B 1 17.12.25
UCTIBITAHUSAX bepHymmm.
16. Ucnbiranus bepuymim. BeposTHOCTH coOBITH B 1 24.12.25

cepuu ucneiTanui bepuynnu




17 Ucnbrranus beprymu. BepositHocT coObITHIT B 1 14.01.26
cepuu ucnelTanuii bepuysm
18, [Ipaktuueckas padora Ne2 o teme: «McnbiTanus | 1 21.01.26
bepnynnny
CayuaiiHas BeJIM4YMHA - 6 YacoB
CrnyyaiiHasi BeJIMYMHA M pacrpe/elICHHe 28.01.26
19. BEPOSITHOCTEH.
MatemaTruyeckoe OKHUJIaHuEe CITydailHON 1 04.02.26
20. BEIIMYHHBI
21. Hucnepcust u cTaHAapPTHOE OTKIOHEHHE. 11.02.26
MatemMaTHdecKoe 0KHJIaHNUE U TUCTICPCHS 18.02.26
22. 4yCila YCIIEX0B M 4aCTOTHI yCIIEXa B CEpUN
ucneITaHnui bepryiu.
[ToHsTHE 0 3aKOHE OOJBIINX YUCE]L. 1 25.02.26
23. [IpumeneHue 3aKkoHa OOJIBIITUX YHCETT
Konumponvnaa paboma Ne2 «HUcnvimanue 1 04.03.26
24, bepuynnu. Cnyuaitnasa eenuuunay.
006001menne, KOHTPOJIb - 10 yacoB
o5 O0001IeHNEe, CHCTEMATH3aI1sI 3HAHWH. 1 11.03.26
IIpencraBinenue qaHHBIX
26, O0001Ienne, cucTeMaTH3ays 3HAHAH. 1 25.03.26
OmnmcaTeapbHas CTaTUCTHKA
O0001IeHNEe, CHCTEMATH3aI1sI 3HAHWH. 1 08.04.26
27. | IlpencraBnenue qaHHbIX. OnucaTenbHAS
CTaTHCTHKA
28, O0001IeHNEe, CHCTEMATH3aI1sI 3HAHWH. 1 15.04.26
BeposiTHOCTB clydaifHOTO COOBITHS
O0001enne, cucTeMaTH3anys 3HaHAH. 1 22.04.26
29. | BeposATHOCTB Cyd4ailHOTO COOBITHS. DIIEMEHTHI
KOMOWHATOPUKH
30 O06o0mIeHne, cucTeMaTu3anus 3HaHHUH. 1 (29.04.26)
DJIeMEHTH KOMOMHATOPUKH 20.05.26
O0001IeHNEe, CHCTEMATH3aI1sI 3HAHWH. 1 06.05.26
31. | DnemenTsl KOMOMHATOPHUKHU. CiydaliHbIE
BEJIMYMHBI U pacIpeielICHUs
7] O0001IeHNEe, CHCTEMATH3AIMsI 3HAHWH. 1 13.05.26
CrnyualiHbple BETMYHUHBI M paclpeiesieHus
33. | Hmozosas konmponvnas paboma 1 29.04.26
34. | O0o0meHne, cucTeMaTU3alus 3HaHUH 1 20.05.26




[IpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHON
o0OpasoBaresbHON TTporpamMmsl (9 Kiacc)

Kon [IpoBepsieMble TpeIMETHBIE PE3YJIbTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHuUs
pe3yJsbrara
1 Hucna 1 BBIYUCIICHUS
11 CpaBHUBaTh U YNOPSAJOUYNBATh PALIMOHAIBHBIE U HPPALlMOHAIILHBIE YK CIIa
Bomonuate apudmernyeckue IEHCTBUS C pallMOHAIbHBIMU YHCIAMH,
1.2 coueTasl yCTHbIE W THCHMECHHBIC MPHEMBI, BBIMOIHITh BBIYUCICHUS C
UppalMOHAILHBIMYA YUCIIaMHU
13 Haxonute 3HaueHus cCTeneHeW C MeJbIMH TOKAa3aTelisIMd M KOpHEW,
' BBIYUCIISATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUIA
14 OxpyrisiTh JOEHCTBUTENBHBIC YHCIIA, BBIMOJIHATh MPUKHIKY pe3yibTara
' BBIYMCIICHHH, OLICHKY YMCJIOBBIX BBIPAKEHUN
2 YpaBHEHHUs 1 HEpABEHCTBA
21 Pemarp nuHeliHble U KBaJpaTHbIE YPaBHEHUS, YPABHEHHUSI, CBOSIINECS K
' HUM, IPOCTEHIINE APOOHO-PALIMOHATbHbIE YPABHEHHS
Pemate cucteMsl IByX JIMHEWHBIX YPaBHEHUU C JBYMs IIEPEMEHHBIMU U
2.2 CUCTEMBbI JBYX ypaBHEHHUH, B KOTOPBIX OIHO YpaBHEHHE HE SBIIAETCS
JINTHEUHBIM
Pemate TeKCTOBbIE 3amaud ajareOpanvyeckuM CHocoOOM € IMOMOIIBIO
2.3 COCTaBJICHHS ypaBHEHUS WM CHCTEMBbl JBYX VYpaBHEHUH C JABYMs
NepeMEHHbIMU
[IpoBOaUTH MpPOCTEUIIINE UCCIECIOBAHUSL YPABHEHUN U CHCTEM ypaBHEHUM,
24 B TOM YHCJI€ C NMPUMEHEHHEM TpadUuecKuX IMpeICcTaBIeHUH (Hampumep,
' YCTaHABIIMBATh, UMEET JIM YpaBHEHHUE WJIM CHCTEMa ypaBHEHUU pellleHus,
€CJIM UMEET, TO CKOJIBKO)
Pemate nuHeiHbIe HEpaBEHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, M300pakaTh
2.5 pellleHre HEpaBeHCTB Ha YMCIOBOW MPSMOM, 3alMChIBaTh pEIIEHUE C
IIOMOUIbIO0 CUMBOJIOB
Pemarp cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,
26 BKJIIOYAIOIIME KBAJPaTHOE HEPABEHCTBO, M300pakaTh PEIIEHUE CUCTEMBI
' HEPABEHCTB Ha 4YMCJIOBOM NPSMOM, 3alMCHIBATh PEIIEHUE C IOMOILBIO
CHUMBOJIOB
2.7 Hcnonb30BaTh HEpaBeHCTBA MPU PELICHUH Pa3IMYHBIX 33]a4
3 OyHKIIUA
31 Pacno3naBath (QyHKIMM W3Y4YeHHBIX BUIOB. [loKaszbIBaTh cXxeMaTHYECKH

pacroyio’keHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKUMN BHIA: Y
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k
=kx,y=kx +b, ¥ 2;, y = ax? + bx + ¢ B 3aBHCHMOCTH OT 3HAYEHHI

K02(pPUITMEHTOB, ONMMMCHIBATH CBOMCTBA () YHKIIUHA

Iloka3sIiBaTh CXeMaTHUECKU PACIIOJIOKCHUC Ha KOOpI[I/IHaTHOI\/'I IIJIOCKOCTH

3.2 . . .
rpadukoB QyHKIMI BUIa Y =+ X,y = |X| 1 ONUCBHIBaTh CBOMCTBA (DYHKITHI
33 Ctpouth 1 H300paxarh CXeMaTHUECKU IpauKu KBaIPATUIHBIX (DYHKITHIA,
' OMHCHIBATh CBOMCTBA KBaAPATUUHBIX (PYHKITUH TTO0 UX Tpadukam
Pacnio3HaBate KBagpaTHMuHylO (QYHKIMIO 10 (QopMmyse, NPUBOIUTH
3.4 OpUMEPHl  KBAJApPaTUYHBIX (DYHKIMA W3 peasbHOM JKU3HHU, (QHU3HUKH,
reoOMeTpHUH
4 Apudmerrdeckas 1 TeOMETPUIECKas MPOTPECCUU
a1 Pacnio3HaBath apuMeTHUECKyl0 M TE€OMETPUYECKYIO0 IPOrpEeCCHH IpH
' Pa3HBIX CrIOCcO0ax 3aJaHus
BbINONHATE BBIUMCIEHMS C MCIOJAB30BaHMEM (OpMyd Nn-TO YJeHa
4.2 apu(METHYECKOW M TE€OMETPHUYECKOW NpOrpeccuif, CyMMbl MHEpPBBIX N
YJICHOB
43 N300pakaTh 4JI€HBI IOCIEJOBATEIBHOCTH TOYKAMH Ha KOOPIUHATHOM
' IIJIOCKOCTH
Pemrate 3amaun, cBS3aHHBIE C YHCIOBBIMU MOCJIEIOBATEIBHOCTSAMHU, B TOM
4.4 YUCNe 3a7a4d W3 PEATbHOW JXKM3HU (C HWCIOJIb30BAaHWEM KaJIbKYJSITOPA,
U (QPOBBIX TEXHOJIOTHH)
S) BeposTHOCTB U cTaTUCTHKA
W3BnekaTh W TpeoOpa3oBbIBaTh HH(MOPMAIMIO, TPEICTABICHHYIO B
5.1 pasIMYHBIX HMCTOYHWUKAX B BUAE TaOuWI, [auarpamm, Tpadukos,
NPEJCTABIATH JaHHbBIC B BUJIE TaOIUIL, THarpaMm, rpa)ukoB
59 Pemate 3amaun opraHM30BaHHBIM MEpeOOPOM BapUaHTOB, a TaKXKe C
' UCIOJIb30BAHNEM KOMOMHATOPHBIX MTPABUII U METOZOB
53 Hcnonb30BaTe onucareabHblE XapaKTEPUCTHKH Ul MAcCUBOB YHCIIOBBIX
' JaHHBIX, B TOM YHCJIe CpeIHUE 3HAYCHUS U MEPBl paCCEUBAHUS
54 HaxoanuTe 4acTOThl 3HA4€HUH M YACTOTBI COOBITHS, B TOM 4YHCIE
' MOJIB3YSICh PE3Y/IbTaTaMH MTPOBEACHHBIX H3MEPEHHI 1 HAOII0IeHHUH
HaxoauTp BeposITHOCTH CiTydaiiHBIX COOBITUN B M3yYCHHBIX OIBITAX, B TOM
5.5 qyce B OINBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMHU, B
CepUsiX UCIBITAHUN J10 IIEPBOIO yCIeXa, B CEpUsAX UCHbITaHUN bepHyiu
56 HNMers mnpencraBieHue O CIIy4aiHOM BEJIMYMHE U O PACHPEACICHUHU
' BEpPOSITHOCTEH
57 Hmers mpencraBieHHE O 3aKOHE OONBIIMX YUCEN KaK O IMPOSIBICHUU

3aKOHOMEPHOCTH B CIy4allHOW M3MEHUMBOCTH M O POJIM 3aKOHA OOJBIINX
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YHUCEN B MPUPOJIEC U 00IIECTBE

['eomeTrpus

6.1

3HaTh TPUTOHOMETPHYECKUE (YHKIIMH OCTPHIX YIJIOB, HAXOOUTh C HUX
IIOMOIIBIO Ppa3jInIHbIC DJIEMCHTHBI MMpAMOYTOJIbHOTO TPCYroJIbHUKA
("pemeHne MPAMOYTOJBHBIX TPEyroibHUKOB"). Haxomuth (¢ momoIsto
KaJIbKYJISATOPA) IIMHBI U YTIIbI U HeTaOMMYHBIX 3HAYCHUN

6.2

[Tonb3oBarbes bopmynamu IIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JUISI HAXOXJEHHUSI COOTHOILIECHUU
MEX1y TPUTOHOMETPUYECKUMU BEIMYUHAMU

6.3

Hcnonb30BaTe TEOpeMbl CHHYCOB M KOCHHYCOB JJIsI HaXOXKICHHS
pa3NUYHBIX DJIEMEHTOB TpeyrojbHHKa (''peuieHne TpeyroJbHUKOB'"),
IPUMEHSATh UX NP PELICHUH F€OMETPUUECKUX 3a1a4

6.4

Bnamerr moHsATHAMH TmpeoOpazoBaHHS MOMOOMS, COOTBETCTBEHHBIX
3JIeMeHTOB MOA0OHbIX ¢uryp. Ilomb3oBaThCcst CBOMCTBaMU MOAOOUS
MPOU3BOJILHBIX (UTYpP, YMETh BBIYUCIATH JJIUHBI U HAXOAHWTh YIJIBI Y
nonoOubIx (Quryp. IlpuMeHsATH CBOICTBa MOAOOMS B TPAKTHUECKUX
3aauax. YMETh MPUBOJIUTH NMPUMEPHI MOAOOHBIX (PUTYp B OKpYKaroliem
MUpE

6.5

[Tonb30oBaTbecst TeopeMaMu O TPOMU3BEIECHUU OTPE3KOB  XOpA, O
MIPOM3BEICHNN OTPE3KOB CEKYIIUX, O KBaJlpaTe KacaTelbHOU

6.6

[Tonp30BaThCsl BEKTOpaMH, MMOHUMATh UX TEOMETPUUYECKUN M (HU3UIECCKUIN
CMBICJI, TPUMCHATHL UX B PCHICHUU T'COMCTPUUCCKUX U (1)I/I3I/I‘-I€CKI/IX 3ajJa4.
[IpuMeHsTh cKaNsipHOE MPOU3BEIECHUE BEKTOPOB ISl HAXOXKACHUS UIUH U
YIJI0B

6.7

ITons30BaThCA MCTOJOM KOOpJAWHAT Ha IIJIOCKOCTH, MNPHUMCHATH €TI0 B
PEIICHUU IT'€OMCTPUYCCKUX U MPAKTUICCKUX 3aaa4

6.8

Bnagers NOHATUSAMYU MPaBHUIIBHOIO MHOTOYI'OJIbHUKA, JUINHBI OKPYKHOCTH,
JUIMHBI TyTM OKPYKHOCTH W paJUaHHON MeEphl yIiia, YMEThb BBIUUCITH
mwiomank Kpyra M ero 4vacred. IIpuMeHATh NOIy4YeHHBIE YMEHHS B
MIPaKTUYECKHX 3a7a4ax

6.9

HaxomuTth ocu wiM UEHTPbl CUMMETPUH (QUTYp, IPUMEHSATH JBUKCHUS
MJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

HpI/IMeH}ITB MOJIYYCHHBIC 3HAHUA Ha MMPAKTHUKE - CTPOUTH MATCMATHYCCKUC
MOJIENIA JUTsl 33724 PEANbHOW YKU3HH M TPOBOJUTH COOTBETCTBYIOIIHUE
BBIYUCIICHUS C MIPUMEHEHHEM MOJ00US M TPUTOHOMETPHUECKUX (DYHKITHI
(TONB3yYACh, Te HEOOXO0IUMO, KATbKYISATOPOM)

Tabmuma 11.9

[IpoBepsiembie 371eMEHTHI coaepkanus (9 Kiacc)

Kon

[IpoBepsieMblil AIEMEHT COAEPKAHUS
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Yucia ¥ BEIYUCICHUSA

PaHI/IOHaJ'IBHBIC qucia, HppanuoOHaJIbHBIC YHCJIA, KOHCYHBIC H OECKOHEUHBIE

11
JeCATUYHbIE Tpodu
MHOKeCTBO JIEHCTBUTEIBHBIX YUCEI, ICUCTBUTEIbHBIC YHCTIa KaK OCCKOHEUHBIC
19 JecsTuuHble 1poOu. B3auMHO OJHO3HaUHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
' JEHUCTBUTENBHBIX YUCEN U KOOPAUHATHOHN mpsiMoil. CpaBHEHUE 1€HCTBUTEIBHBIX
qucen
1.3 Apudmerndeckue IeHCTBUS C IEHCTBUTEIBHBIMU YHUCIAMH
N3mepenus, nmpuOmmkeHus, oleHKH. Pa3Mepbl 00BEKTOB OKPYKAIOIIEro MHUPA,
14 JUIUTEIBHOCTh MPOLIECCOB B OKpyxkatomiem wmupe. [IpubnuxkenHoe 3HaueHHe
' BEJIMYUHBI, TOYHOCTh MpuOmmkeHus. Oxpyrinenue uucen. [Ipukuaka u oleHka
PE3yNIbTaTOB BBIYUCIICHUN
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 VYpaBHEHHUs ¢ OAHOM ITEpEMEHHON
2.2 Jluneitnoe ypaBHeHue. Pernenve ypaBHEeHUM, CBOJAIINXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIUXCS K KBaAPATHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUN TPETbEH U YETBEPTON
' CTETeHEe! pa3iokKeHHEeM Ha MHOKUTEIH
2.5 Pemenue npoOHO-paninoHaIbHBIX YpaBHEHUH
2.6 Cucremsbl ypaBHEHUH
2.7 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 Tpaduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUN C IByMs IEPEMEHHBIMU
29 Pemienue cucrem IByX ypaBHEHHMH, OJJHO M3 KOTOPBIX JIMHEWHOE, a APYroe -
' BTOPOM CTEIICHU
2.10 |I'paduueckas nHTEpHpETAMS CUCTEMbI YPABHEHHI C IBYMsI TEPEMEHHBIMHU
211 Pemenne TekCTOBBIX 33714 aNTreOpandecKuM CriocoOoM
2.12 |YwmcrnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 | Pemenne nuHEHHBIX HEPABEHCTB C OJHOM MMEPEMEHHOM
2.14 | Pemenue cucteM TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOU
2.15 |KBagparnabie HepaBeHCTBA
216 I'padmueckass uHTEprpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C ABYMS
' MepeMEHHbIMU
3 OyHKIIUA
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KBagparnunas ¢yHknus, ee rpaduk W cBoicTBa. [lapaGosa, KOOpAMHATHI

3.1
BEPILIMHBI TapaldoJIbl, 0OCh CHMMETPUH MapadoIbl
3.2 I'paduku pynkuumii y = kx, y = kx + b u ux cBoiictsa
3.3  |TI'papuxu pynkumii Y = e x> 1 uX cBoiicTBa
3.4 |T'papuku pyukumii Y =X,y =|x| 1 ux cBoiicrsa
4 YucnoBble OCIE10BATEIBHOCTH
a1 OmpeneneHne M CrocoObl 3a7aHUsl YMCIOBBIX TOCIEAOBATEIILHOCTEH. 3amaHue
' MOCTIeIOBATEIbHOCTH PEKYPPEHTHOM (popmymoii u popmyInoit n-ro dieHa
4.2 Apudmernueckass mporpeccus. DopMmyabl n-TO  WieHa apUhMETHUECKOU
' MIPOTPECCUU, CYMMBI MIEPBBIX N YJICHOB
43 I'eomerpuueckas mnporpeccuss. @PopMyibl n-ro  4jaeHa IEOMETPUYECKOU
' MIPOrPECCUU, CYMMBI IIEPBBIX N WICHOB
44 N3o0pakeHne wieHOB apu(METHUECKOM ¢ TEeOMETPUYECKOW MpOTpeccuit
' TOYKaMU Ha KOOPJAMHATHOM TJIOCKOCTHU. JIMHEWHBINA U 3KCIIOHEHIIMAJIbHBIA POCT
4.5 CnoskHbIE TPOLIEHTHI
5} BeposiTHOCTB U cTaTUCTHKA
[IpencraBieHrne NaHHBIX B BUJE TAOJHII, qUarpamm, rpagukoB, UHTEPIIPETALIUS
5.1 NaHHBIX. YUTeHWEe W TOCTPOCHHUE TaONHI], Iuarpamm, rpaduKoB IO PEeaTbHBIM
JTAHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 Coueranus U 4UCIO COUETaHUI
5.4 Tpeyronprauk [Tackans. Pemenne 3aaa4d ¢ CMoib30BaHUEM KOMOMHATOPUKH
55 I'eomerpuueckass BeposTHOCTh. CiaydaliHBI BBIOOpP TOYKHM U3 (QUTYpHI Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTU
5.6 Hcneiranue. Ycenex u Heynauya. Cepus UCIBITAHUN 0 IEPBOIO ycrexa
57 Cepus ucnbitanuii bepHymnu. BeposiTHocTH cOOBITMH B CepuU HCIBITAHUH
' bepnynnu
5.8 CrnydaiiHasi BeIMUMHA U pacipeiesieHue BEpOsITHOCTEH
59 Matemaruueckoe oxugaHue U gucnepcus. Ilpumepsl MareMaTH4ecKoro
' OKUJaHHS KaK TEOPETUUECKOr0 CPETHEr0 3HAUCHUS BEIMYMHBI
510 MaremaTuyeckoe OXUJIaHUE M JUCIEPCHUsl CIYy4YalHOW BEJIMYMHBI '4HCIIO
' YCIEXOB B cepuu ucnelranuii bepuymm"
5.11 |Tlonstue o 3akoHE OONBIIHMX Yucel. M3MepeHue BEpPOSTHOCTEH C MOMOIIBIO
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yacToT. Ponb 1 3HaueHne 3aKoHa OONBIIMX YUCEN B PUPOJIEC U 0OIIIECTBE

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanreic yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS
Pemienue tpeyronbHukoB. TeopeMa KOCHHYCOB M T€OpeMa CHHYCOB. PelieHne
6.2 IIPAaKTUYECKUX 3aJad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o npou3BeeHUN OTPE3KOB XOP[, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB
' CEKYILUX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, anmuHa (MOlysib) BEKTOPA, COHAINIPABICHHBIE BEKTOPHI, IPOTUBOIOIO0KHO
6.5 HaIlpaBlIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' olepanuy Haja BeKTOopamMu. PasnojkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopnunats!l BekTopa. CkanspHOe HMpPOU3BEIECHUE BEKTOPOB, MPUMEHEHUE IS
' HaXO0XACHUS JUIMH U yTIJIOB
JlekapTOBBl KOOpAWHATHI HA IUIOCKOCTU. YPAaBHEHUsS IPSAMON U OKPYKHOCTH B
6.7 KOOpJMHATax, MepeceyeHue OKPYKHOCTeH U MpsAMbIX. MeTos KOOpAWHAT U €ro
IIPUMEHEHNE
6.8 IIpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 Jlnnna okpyxkHocTU. ['pagycHas u paguaHHas Mepa yriia, BBIYUCICHUE JUTUH AYyT
' OKPYKHOCTEHN
6.10 |Ilmomanp Kpyra, CeKTOpa, CETMEHTa
6.11 JIBIDKEHHSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpHHM (uryp (sreMeHTapHbIe

npeacrasnenus). [lapamnensusiii mepeHoc. [ToBopor

146.9. /Ins npoBeaeHNsI OCHOBHOT'O TOCYIapCTBEHHOIO AK3aMEHa 10 MaTeMaTuke (pajee -

OI'D mo MareMaTuKe) HCIONB3YyeTCsl mepeueHb (KoAupUKATOp) MPOBEPSIEMBIX TPeOOBaHUM K

pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHONW MPOTrpaMMbl  OCHOBHOTO — OOIIETO
00pa30BaHUs U IEMEHTOB COACPIKAHUS.

Tabmuma 11.10

[Tposepsiembie Ha OI'D o MaTeMaTHke TpeOOBaAHUS
K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl
OCHOBHOTO 00I1IeT0 00pa30BaHMs

Kon

[IpoBepsiembie TpeOOBaHUS K MIPEIMETHBIM PE3yIbTaTaM OCBOCHHS

IPOBEPSEMOTr0 | OCHOBHON 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHUs
TpeOOBaHUS Ha ocHOoBe PI'OC
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YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, IIOJIMHOXKECTBO, OIEpaliuu
HaJ, MHOXXECTBAMH, YMEHHE OIEpUPOBATh MOHATHUSAMHU: Tpad, CBSI3HBII
rpad, OepeBo, LUK, MNPUMEHSATh UX MpPU pEIIeHWU 3a/]a4; yMEHHE
UCMOJb30BaTh Tpauiyeckoe NPEACTABICHUE MHOMECTB JJS ONHUCAHUS
peaNIbHBIX MPOLIECCOB U SIBICHUM, IPU PEIICHUH 33]a4 U3 IPYrUX y4eOHBIX
IIPEIMETOB

YMeHHe onepupoBaTh IOHATUAMM: OIPEIEICHUE, aKCUOMa, TeOopeMma,
J0Ka3aTelIbCTBO;  YMEHHME  PAClO3HaBaThb  HUCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUSA, IPUBOAUTL IIPUMEPBI U KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPHUILIAHNS BBICKA3bIBAHUI

YMeHue onepupoBaTh IMOHATUSMHU: HATypaJbHOE 4YHCIO, IPOCTOE H
COCTaBHOC YHUCJI0, ACTIUMOCTDb HATYPAJIbHBIX YUCCII, TPU3HAKU OCIIUMOCTH,
1IeJI0€ YUCII0, MOAYJIh YKCIIa, OOBIKHOBEHHAS JIPOObh M JIeCATUYHAsS APOOb,
CTaHHapTHBIﬁ BUJ 4YHCJa, palUOHAJIBHOC YHCJIO, UPpallMOHAIIBHOC YHCJIO,
apruMETUYECKUA KBaJAPATHBIH KOPECHb, YMEHHUE BBIMOJHATH JCHCTBUS C
qucjiaMy, CpaBHUBATH U yHOpAAO4YHMBATL YUCIIA, MPCACTABJIATL 4YHMCJIa Ha
KOOpJIMHATHON MPSMOM, OKPYIJISATh YMCIA; YMEHHE AeNaTh MPUKUAKY U
OLICHKY pe€3yJIbTaTa BEIYMCIICHUI

YMeHue onepupoBaTh MNOHATHSMM: CTENEHb C ILEJIBIM I10Ka3aTeseM,
apu(METHYECKUIl KBaJIpaTHBI KOpPEHb, MHOIOYJIEH, ainredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTENEeHU OoJblie
€IMHUIIBl; YMEHHE BBINOIHATh PacdeTsl Mo (opMynam, mpeodpa3zoBaHus
LEJbIX, JPOOHO-PAIlMOHABHBIX BBIPAKEHUNW U BBIPAKEHHH C KOPHSIMH,
pas3oKeHne MHOTO4WIeHa Ha MHOXKUTEINU, B TOM YHUCIIE C UCIOJIb30BAHUEM
(bopMys1 pa3HOCTH KBAIpaToOB M KBaJipaTa CyMMBI U pa3HOCTH

YMeHHne onepupoBaTh MOHATHSAMHU: YHCIOBOE PAaBEHCTBO, YpPaBHEHHE C
OJIHOM NEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE pellaTh JHMHEWHble W KBaJpaTHbIE YpaBHEHHS, JIpOOHO-
palMoHaJIbHbBIE YpPaBHEHMS C OJHOM IIEPEMEHHOH, CHUCTEMBI JIBYX
JIMHEMHBIX ypaBHEHWM, JIMHEHHbIE HEPAaBEHCTBA M HUX CHCTEMBI,
KBaJpaTHbIC U APOOHO-PAIIMOHATBHBIE HEPABEHCTBA C OJHON NEPEMEHHOI,
B TOM 4YHCJIE€ IIPU PELICHUHU 3a/1a4 U3 APYIUX MPEIMETOB U MPAKTUYECKUX
3a/1a4; YMEHHE HCIO0Jb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPAMHATHYIO
IJIOCKOCTH JJIs1 N300pakKeHUs pellieHni ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUSAMH: GYHKOMS, Tpapuk (QyHKIUW, HYIU
(GYHKIIUHM, TMPOMEKYTKH 3HAKOTIOCTOSHCTBA, MPOMEXKYTKH BO3pPACTAHMSI,
yObIBaHUsI, HauOoONbIIEE W HAWMEHbBINEE 3HAYCHHS (DYHKIMH; YMEHUE
OTEPUPOBATh TOHATUSMU: TMpsAMasi MPOMOPIHOHATBHOCTh, JMHEHHAS
byHKuMs, KBampaTU4Has QYHKIOHUS, OOpaTHas MPOMOPIHMOHAIBLHOCTD,
napabosna, runepoosia; yMeHue CTpouTh rpaduku GpyHKIUH, HCIIOIB30BaTh
rpaduKy Ui ONpEIeNICHHs] CBOWCTB MPOIIECCOB W 3aBUCUMOCTEH, LIS
pelieHus 3aga4 W3 JPYTUX Y4eOHBIX TPEIMETOB W pealbHOU KHU3HHU;
YMEHHUE BBIpaXKaTh (hopMysiaMH 3aBHCUMOCTH MEKIY BEIMYMHAMHU

Ymenue OIIepUPOBATh MOHSTHSIMHU: MOCJIEZI0BATEIbHOCTb,
apupMeTHUeCcKasi U Te€OMETpPHUYECKasi NMPOIPECCHH; YMEHHUE HCIOIb30BaTh
CBOMCTBA MOCJIEIOBATEILHOCTEHN, (OPMYIIBI CYMMBI M OOIIETO YjeHa MpH
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pelIeHry 3a/ad, B TOM YHUCIE 33/a4d U3 JIPYrHX y4eOHBIX MPEIMETOB U
peanbHOU KU3HU

YMeHue pemnarh 3aa4d Pa3HbIX TUIOB (B TOM YHUCIE HA MPOIECHTHI, JOIU
Y 4acTH, IBH)KEHUE, paboTy, IEHYy TOBapOB U CTOUMOCTH MOKYIIOK U YCIIYT,
HAJIOTH, 3aJauyd W3 O0O0JacTH YNpaBleHUS JHYHBIMH H CEMEHHBIMH
(¢buHaHCaMM); YMEHUE COCTABIIATH BBIPAXKECHUSI, YpaBHEHHsI, HEPAaBEHCTBA U
CUCTEMbI 1O YCJOBHUIO 3aJauM, HCCIIEIOBAaTh IOIYYEHHOE pEIICHHE U
OLICHUBATH MPABAONOI00HOCTH MOTYYEHHBIX PE3YJIbTAaTOB

YMeHne onepupoBaTh MOHATUSAME: (UTYpa, TOUKA, OTPE3OK, MpsiMast, JTyd,
JIOMaHasi, YroJ, MHOTOYIOJbHHMK, TPEYrOJbHUK, pPaBHOOEAPEHHBIN U
PaBHOCTOPOHHHI TPEYTOJIbHUKH, MPSIMOYTOJILHBINA TPEYTOJIbHUK, MEIHaHa,
OuccekTpuca 51 BBICOTA TpEyroJjIbHUKA, YETBIPEX YT OJIbHUK,
napajiesiorpaMM, — poM0O,  TPSIMOYTOJBHHMK,  KBajpaT,  Tpamelws;
OKPYXHOCTb, KpPYT, KacaTeibHas; 3HAKOMCTBO C TIIPOCTPaHCTBEHHBIMU
durypamu; yMeHHE peliaTh 3agadd, B TOM YHCJIE W3 TIOBCEIHEBHOM
JKM3HH, Ha HAXOXKIACHUC TICOMCTPUYCCKUX BCIWYUH C IMPUMCHCHUCM
M3y4YEHHBIX CBOUCTB (QUTYD U (PaKTOB

10

YMeHue OmnepupoBaTh MOHATHSAMHU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; I1APaUICIbHOCTD U MEPIECHAUKYIIPHOCTh IPSIMBIX, YrOJl
MEXIy HNpSIMbIMH, NEPHCHAUKYJSAP, HAKIOHHAs, NPOEKIUs, Hnoaodue
¢buryp, momoOHbIE TPEyroJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKU H
IpsIMOIl; yMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETPHUIO M Hojolue
¢buryp, napamieNbHOCTh U MEPIEHINKYISIPHOCTD MPSIMBIX B OKPY>KaIOIIEM
MUpE

11

YMeHue ornepupoBaTh MOHATUSMHU: IJMHA, PACCTOSIHUE, Yrojl (BeIWYrHa
yrJia, CHHYC M KOCHHYC YTJia TPEyroJIbHUKA), TJI0MAh; YMEHUE OIICHUBATh
pasMepsl TPEeIMETOB U OOBEKTOB B OKPYXKAIOUIEeM MHpPE; YMEHUE
MPUMEHATHh (POPMYJIBI MEpUMETpa | IUIONIAId MHOTOYTOJIbHUKOB, JJTUHBI
OKPY>KHOCTH u TIOIIA N Kpyra, o0beMa  TPSIMOYTOJIBHOTO
napasuiesienuIena; YMEHHE MIPUMEHSTh MIPU3HAKHU paBeHCTBa
TPEYTrOJIbHUKOB, TEOPEMY O CYMME VYIJIOB TPEYrOJIbHUKA, TEOpPEMY
[Tudaropa, TpuroHoMeTpUUECKUE COOTHOIICHUS Il BBIYUCICHUS JIJTUH,
pacCTOSAHUH, TIIOIIAIEH

12

Ymenue u3zo0pakaTh IMiIockue (GuUrypel M HUX ~ KOMOHMHALUH,
NPOCTPAaHCTBEHHbIE (UTYpBl OT pYKH, C TIOMOIIBIO YEPTEXKHBIX
MHCTPYMEHTOB M JJIGKTPOHHBIX  CPEJACTB IO TEKCTOBOMY WM
CHMBOJIBHOMY OIHICAaHHIO

13

YMeHue onepupoBaTh MOHATHUSMU: MPSIMOYrOJbHAs CHUCTEMa KOOpIMHAT;
KOOpJAMHATBl TOUKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpA HA
YHCIIO, CKAJIPHOE IMPOU3BEACHHE BEKTOPOB, YMEHHE HCIOIb30BaTh
BEKTOPBI M KOOPJIUHATHI JIJISl IPEACTABIICHUS TaHHBIX M PEIICHUS 3a/1a4, B
TOM YHUCIIE U3 IPYTUX y4eOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh MOHATHIMU: CTOJIONKOBBIE M KPYTOBBIC THArpaMMBl,
TaONMUIBl, cpenHee apudmeTHyeckoe, MeaWaHa, HaubOosbliee U
HaMMEHbIIIee 3HAYCHUS, pa3Max YMCIOBOTO HaboOpa; yMEHHE H3BJIEKATh,
MHTEPIPETHUPOBATH U MPe0OPa30BBIBATH HHPOPMALIUIO, TIPEACTABICHHYIO B
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Tab/IMLax ¥ Ha Juarpammax, OTpa)karollyl0 CBOMCTBA M XapaKTEPUCTUKHU
pEaJIbHBIX IIPOLIECCOB U SIBJICHUM; YMEHHE paclo3HaBaTb W3MEHUYMBbIE
BEJINYMHBI B OKPYXKAIOLIEM MUpE

15

YMeHune omnepupoBaTh TOHATHSAMHU: CIydalHBIA OMBIT  (CIydalHBIN
OKCIIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (DJIIEMEHTAPHBIA  HCXO.)
CIIy4aifHOTO OTIbITa, CydaifHOEe COOBITHE, BEPOSITHOCTH COOBITHS; YMEHUE
HaXOJUTh  BEPOSITHOCTH  CIy4allHBIX  COOBITMI B  ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSMU; YMEHHUE PEllaTh 3a/1auu
METOZOM OpPraHM30BaHHOIO Iepedopa M C UCMIOIB30BAHUEM MpaBUIIA
YMHOKEHUS; YMEHHE OILIEHUBATh BEPOATHOCTH pEabHBIX COOBITUNA U
SBJICHUH, TIOHUMAaTh POJIb NMPAKTUYECKH TOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITUH B OKpYKaIOIIEM MHUpE M B KH3HU; 3HAKOMCTBO C MOHSITHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX

16

YMeHue BhIOMpATh MOAXOASIINA U3YICHHBIM METO/ JJIS PEIICHUS 3a/1a4H,
MPUBOAUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpPOJE U
JKW3HU, PACMO3HABATh IPOSBICHHE 3aKOHOB MaTEMaTHKU B HCKYCCTBE,
OMUCHIBaTh OTJEIbHBIC BBIJAIOIINECS PE3YIbTaThl, MOJYYECHHBIE B XOJ€
pa3BUTHUSI MAaTEMaTUKU KaK HAayKH, MPUBOAUTH MPUMEPbl MATEMaTUUECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU

Tabmuma 11.11

IlepeueHb 351IEMEHTOB coaepkaHusl, mpoBepsieMbix Ha OI'D
10 MaTeMaTUKe

Kon

[IpoBepsieMbIil AIEMEHT COJEPHKAHUS

Yucia ¥ BEIYUCICHUSA

1.1

HaTypaanHe " 1CJIbIC YUCIa. HpI/ISHaKI/I JCIINMMOCTH LCJIBIX YHUCEI

1.2

OOBIKHOBEHHBIC M ICCATHYHBIC IPOOH, MPOICHTHI, OECKOHEUHBIC MTEPUOTUUCCKHIE
apobu

1.3

Parmonanbuele uncia. ApupMeTHuecKue onepanyy ¢ palioHaAIbHBIMU YUCIaMU

1.4

JlelicTBUTENbHBIE 4YMCHa. ApU]MeTHYECKHEe OIlepaluud ¢ JACHCTBUTEIbHBIMU
YHCIIaMU

1.5

[TpubnuxeHHbIe BBIYUCICHUS, NpaBUIa OKPYIJCHUS, NPUKUAKA U OLEHKa
pe3yJibTaTa BhIYUCICHNAN

Anrebpanyeckue BbIpaXKEHUS

2.1

BbykBeHnHble BbIpakeHUS (BbIPAXKEHUS C IEPEMEHHBIMH )

2.2

Crenenb ¢ 1enbIM MokazaTesieM. CTENeHb € PalMOHAIBHBIM IOKA3aTEeNICM.
CBoiicTBa cTeneHd

2.3

MHorouieHsl
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2.4

Anrebpandeckas 1po0b

2.5 Apudmernueckuit KOpPEHb HaTypaJbHON CTEIEHHU. JeiicTBus c
apu(pMETHYECKUMH KOPHAMHU HATypaJIbHOM CTENEeHU
3 VYpaBHEHUS U HEpAaBEHCTBA
3.1 lensie w npoOHO-parmoHaNBbHBIE ypaBHEHHS. CHCTEMBI W COBOKYIHOCTH
YpaBHEHUU
3.2 Llenbie uw apoOHO-palMOHaNbHbIE HepaBeHCTBa. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemrenne TexCcTOBBIX 3amay
4 YucnoBble OCIE10BATEIBHOCTH
4.1 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH
4.2 Apudmerndeckass © TeoMmeTrpuueckas mnporpeccuu. Dopmyna  CIOKHBIX
MIPOIICHTOB
5 OyHKIIUA
5.1. OyHK1MA, cnocoObl  3amaHus  ¢GyHKiuu. [paduk  dyaxkuum. Obmacth
orpeiesieHus] 1 MHOXKecTBO 3HaueHui ¢yHkumu. Hymu ynkiun. [IpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXyTKHM MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl H
MUHUMYMBl (QyHKIMHA. Haunbombinee u HauMeHbllee 3HaueHHE (YHKIMHM Ha
MIPOMEXKYTKE
6 KoopauHatsl Ha psiMO#l ¥ TIJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapTOBBI KOOPAMHATHI HA TIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GpUrypsl u UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyroiabHIUKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKuX BEIUYHH
7.6 BekTops! Ha IIOCKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OnwucarenpHasi CTAaTUCTHUKA
8.2 BepositHOCTB
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8.3 KomOunaropuka
8.4 MHuosxecTBa
8.5 I'padmr
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