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IMTOSICHUTEJIbHAS 3AIIUCKA

Pabouas mnporpamma mno yudeOHOMy mnpeametry «Maremaruka» st /-9
KJ1accoB pazpadortana B cooTBeTcTBUU ¢ ®I'OC ocHOBHOTO 00111eTO 00pa3oBaHuUs,
dbenepanpHOil paboueil mporpamMmoil Mo ydeOHOMY mpeaMery «MaTeMaTuka
(6azoBbIil  ypoBeHb) ((emepanbHas pabouass mporpamMma ydeOHOro Kypca
«Anrebpa» B 7-9 knaccax, QeaepaibHas paboyasi mporpamMmma y4eOHOro Kypca
«I"'eomerpus» B 7-9 knaccax, geaepanbHas pabouasi mporpaMma yueOHOTO Kypca
«BeposiTHOCTH U cTaTUCTUKA» B 7-9 Ki1accax), IPUMEPHOU MPOrpaMMbl OCHOBHOTO
oO1rero 00pa3oBaHusi, HA OCHOBE aBTOPCKUX paOOUYUX MPOTPAMM:

e «Anredpa. COopHUK pabouux mporpamM. 7-9 kiaccel: yueOHOe mocooue aist
oO1reo0pa3oBarenbHbIX opranu3aiuii / [coct. T.A. bypmucrtpona]. — 3-e¢ uza. M.:
[Ipocsemenune, 2016.-96¢.»;

* «['eomeTpusi. COOpHUK pabouux mporpamM. 7—9 kiacchl : yue6.mocobue
s obmeoOpazoBar. opranm3anuii / [coct. T. A. Bypmuctposa]. — 4-e¢ wu3m.,
nepepad. — M. : Ilpoceemienue, 2018 — 94 c.».

[IpenogaBanre mMaTeMaTUKUd B /-9 Kjlaccax OCYIIECTBISIETCS MO y4eOHO-
METOANYECKOMY KOMILJICKTY:

e Anrebpa. 7 wimacc. YYeOHHMK Il ydaluxcsi 0011eo0pa3oBaTeIbHBIX
yupexnenui / FO.H.Makapsrues, H.I'. Munmtok, K.M. Hemkos, C.b.CyBopoBa -
M.: IIpocsemienue;

e Anrebpa - 8 kjacc: y4eOHHK Il ydammxcs o00I11eo0pa3oBaTeIbHBIX
yupexnenui / FO.H.Makapsrues, H.I'. Munmtok, K.M. Hemkos, C.b.CyBopoBa -
M.: IIpocsemienue;

e Anrebpa — 9 kmacc: y4eOHHMK IS ydYalImxcs 0OIIeo0pa3oBaTeIbHBIX
yupexnennit / FO.H.Makaporue, H.I'. Mungiok, K.M. Hemkos, C.b.CyBopoBa -
M.: IIpocBemienue;

e [‘eomeTpusi. 7-9 KJIACCHI: yueO. TSt y4amuxcs
obmeoopasoar.opranm3anuii / JI.C. Aranacsau, B.®. Byrysos, C.b. Kagomies u
ap.- 6-¢ u3n. - M.: IIpocBenieHue;

e BepostHocTh U cTatncTHKa 7-9 Kimacchl (0a30BBIM YpOBEHB): y4eO. s
obmeoOpa3oBarenbHbIX opranm3anui / W.P. Beiconkuii, .B. fAmenko, mox pen.
N.B. fmenko — M.: IIpocsenienue.

JlanHas paboyas mporpaMma paccuuTaHa Ha 576 4acos:

e B 7 kmacce — 5,5 yacoB B Henmento (34. — anredpa, 24. — reomerpus, 0,54, —
BEPOSITHOCTh M CTATUCTUKA B 1 U 2 ueTBepTsX), Bcero 186 yacoB B y4eOHBIH o,

e B 8 kmacce — 6 ywacoB B Hememio (3u. — anreOpa, 24. — reomeTpus, ld. —
BEpPOSITHOCTh U CTaTUCTHKA), Bcero 204 yaca B y4eOHBIH roj;

e B 9 xmacce — 5,5 wacoB B Hegenmo (3u. — anrebpa, 24. — reomerpus, 0,54, —
BEPOSITHOCTD U CTATUCTUKA B 1 1 2 yeTBepTsX), 186 4acoB B yueOHBII TO/I.

[TnanupoBanme pabodeil MpOrpaMMbl BKIIOYAET MPOBEICHUE KOHTPOJBHBIX
paboT:

e 7 Kyacc: KOHTPOJBHBIX padoT — 15 (mo anredpe - 10, mo reomerpun — 5, 1o
BEPOSTHOCTH U CTATUCTHUKE - 2);



e 8 KJacc: KOHTPOJIbHBIX padboT — 15 (mo anrebpe - 10, mo reomerpun — 5, MO
BEPOSITHOCTH U CTATUCTHKH - 1);

e 9 KJacc: KOHTPOJBHBIX pabor — 12 (mo anrebpe — 8 (B TOM dYmucie IO
BEPOSATHOCTH U CTATUCTUKH - 1), o reomeTpun — 5).

Jlns  wu3ydeHuss yuyeOHOTO Kypca «BeposTHOCTP W CTaTUCTHKa» B
TEMaTUYeCKOe MIaHUpOBaHue 1Mo «MaTeMaTruKe)» BHECEHb U3MEHECHUS

7 xJj1ace

«Anredpar»

- COKpaleHO KOJIMYECTBO 4YacOB B paszfenax: «Bwipaxenus, ToxaecTBa,
ypaBHEHUS» - Ha 4 yaca JJis1 BBEJACHUS Pa3/IeioB MO BEPOSTHOCTU M CTATUCTUKE —
«CnydaifHasi U3BMEHYMBOCThY (4 yaca); y4eOHbI maTepuan no temam «CpegHee
apupmMeTrueckoe, pasMax ©W  Moja», «MenmaHa KakK ~ CTaTHCTHUYECKas
XapaKTepUCTUKay» pazaena «BeipaxkeHus, TOXXIECTBA, YpaBHEHUs» OYy/IeT U3Y4YEH B
paMKax y4eOHoro kypca « BeposiTHOCTb U CTaTUCTHKAY;

«I"'eomeTpus»

- COKpaIIeHO KOJIMUeCTBO 4YacoB B pazjene: «llopropenue. Pemenne 3agau»
- Ha 6 YacoB JJis BBEJCHUS Pa3feiioB M0 BEPOSITHOCTH U CTAaTUCTUKE — «BBeneHue
B Teoputo rpadoB» (2 uaca), «CmyuaiiHple coObITHs. BeposTHOCTH M yacToTa
ciydaHOro coOBbITHS» (2 yaca), «O0o01enne, cuctemaruzaius (2 Jac).

8 kuacc

«Anrebpa

B pazzaene «CTerneHpb ¢ 1eNbIM MoKa3aTesieM. DIIEMEHThI CTATUCTUKI TEMBI
ypokoB «COOp M IpynImUpOBKa CTATUCTHMYECKUX JAHHBIX» - 2 yaca, «HarmsaHoe
IpeACTaBICHNE CTAaTUCTUUYECKONW HHpOopMauu» - 2 yaca OyAeT u3yueH B y4eOHOM
Kypce «BeposiTHOCTh M CTaTHCTHUKA», MOATOMY JaHHBIE TEMbl 3aMEHEHBI Ha TEMbI
«CBOICTBa CTENEHU C LIENBIM MTOKa3aTeynemM» - 2 yaca, «CTaHIapTHBIA BUJ YKCIIa»
- 2 gaca;

9 kacc

«Anrebpay

B paznien «JeMEHThl KOMOMHATOPUKHA M TEOPUU BEPOSTHOCTEI» 100aBICHO
2 4aca 3a cUeT COKpalIEeHHUs KoJIndecTBa 4acoB pazaena «lloBTopenue» Ha 2 yaca.

B CBS3U C M3YyUYE€HHEM Kypca «BeposSTHOCTh UM CTaTHUCTUKA» B KaJICHAAPHO-
TEMaTUYECKOE TUIAaHMpOBaHUE Uil 9 Kimacca pabodeld mporpamMMbl MO0 y4eOHOMY
npeamety «MaremaTrkay (yaeOHbIN Kypc «AnreOpay) BHECECHBI N3MEHEHHUS:

- 10OaBJICHBI TEMBI K ypPOKaM pazjesia « DIeMEeHThHl KOMOMHATOPUKU U TEOPUHU
BEepOSITHOCTEW» (y4eOHBIH Kypc «AnreOpa») u3 pasaenoB y4eOHOTo Kypca
«BeposTHOCT, W CTaTHCTHKa»: <«JJIEMEHTHl KOMOMHATOpWUKH» - 3 daca,
«I"'eomeTpuueckass BEepOATHOCTb» - 2 yaca:, «Hcnoeitanus bepnymmm» -3 wyaca,
«CryyaitHas BenmuanHay - 4 gaca, «O0o0menue» - 2 yaca:

VYpok Nel33 «Pemenme 3amad  Ha  MEpEYHCICHHE  KOMOWHAIIMI.
Kombunatopuoe npaBuiio ymHoxxkenusi. IlepectanoBku. ®@akropuan. Couetanust u
YHCJIO COUCTaHUI;



Ypok Nel34 «Tpeyronbauk Ilackans. [lpaktuueckas pabota «Bwruncienue
BEPOSITHOCTEN C UCIOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIUI»;

Ypok Nel36 «Pemenne 3a1a4 Ha TPUMEHEHNE YNCIIA COYETAHUN»;

VYpok Nel38 «I'eomerpuueckast BeposTHOCTh. CiydailHbI BBIOOP TOUKH M3
(Gurypsl Ha IIIOCKOCTU U3 OTPE3KAY;

VYpok Nel39 «Cayualinblil BEIOOpP TOYKH U3 (PUTYphl HA MIIOCKOCTH U3 JAYTU
OKPYXHOCTH;

VYpok Nel4l «Pemienme 3amay Ha HaXOXKACHUE BEPOSITHOCTEM B OIBITAX.
Hcneitanns. Yenex u Heynada. Cepust UCIIBITAHUI 10 TIEPBOTO yCIIEXay;

VYpok Nel43 «Mcnbitanus bepuymiu. BepostHocTH coObITHH B cepuu
ucneitanuit bepuymnnu. [Ipaktuueckas padora «cneiranus bepuymnmy;

Ypok Nel44 «Pemenne NpakTUYECKUX U MPUKIAJHBIX 33/1a9%;

VYpok Nel46 «CnyuaiiHasi BEIMYMHA U paCIPEAECICHUE BEPOSATHOCTEN»;

Ypok Nel48 «MaremaTHYeCcKOe OXHMIAHUE M JUCIEPCHUS  CIy4alHOM
BEJIMYUHBI»;

Ypok Nel49 «MaremaTHyeckoe OXKHIAHUE M JUCIEPCHUS  CIy4ailHOM
BEJIMYMHBl KaK TEOPETUYECKOE cpenHero 3HadueHus. Ilpumepsl. Pemienue
NPAKTUYECKUX U MPUKIIATHBIX 3a/1a4»;

Ypok Nel51 «Ilonsitue o 3akone Gosbliux yucen. M3mMepenue BeposTHOCTEN
C IOMOIIBIO YaCTOT»;

Ypoxk Nel53 «IloBTopeHue mo teme Kypca «BeposiTHOCTh M CcTaTUCTHKa» 7—9
KJIACChI»;

Ypok Nel54 «OO6oOmieHne W KOHTPOJIb 1O TeMe «BeposTHOCTh U
CTaTUCTHKA»».

«I'eomeTpus»

VYBeIM4YEeHO KOJIMYECTBO 4acoB Mo TeMam: «Bekrtopsl» - 2 dyaca, «Meton
koopauHaT» - 1 yac, «COOTHOIEHNS MEXAY CTOPOHAMH U YIVIAMH TPEYrOJIbHUKA.
CxansgpHoe Npou3BEACHUE BEKTOPOB» - 2 Haca, «/[BmxeHusi» - 1 dac 3a cuer
COKpAallleHHsd KosndecTBa 4acoB mno TeMme «HawanbHble cBeaeHus U3
CTepeoMETpUm» - 6 4acoB.

IIJTAHUPYEMBIE  PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O TPEJIMETA
KMATEMATHKA»

N3ydeHnne MaTeMaTHKH HAa YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHHS
HamnpaBjIe€HO Ha JOCTHXKEHHUE OOYYarONMMUCS JUYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTATOB OCBOCHHS YYEOHOIro mMpeamera.

JIMUHOCTHBIE PE3YJIBTATDBI JIuuHOCTHBIE pE3YyJbTAaThl OCBOCHUS
MPOrpaMMBbl 110 MATEMATUKE XapaKTEPU3YIOTCS:

1) nampuomuueckoe socnumanue: NPOSBICHUEM HHTEpeca K MPOILIOMY H
HACTOSIIEMY  POCCHUMCKOM  MAaTeéMaTHUKH, IEHHOCTHBIM  OTHOIIEHHMEM K
JTOCTHKEHHUSIM POCCUHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOM IIKOJIbI,
K MCITOJIb30BAHMIO 3TUX IOCTHXKECHUU B JPYTUX HAyKaX U MPUKIIAIHBIX cepax;



2) epasicoanckoe u OYXO8HO-HPABCMEEHHOe BOCHUMAHUE: TOTOBHOCTBIO K
BBITIOJIHEHUIO ~ O0S3aHHOCTEW  TpakJaHMHA W peaju3allid  ero  Ipas,
MPEACTABIICHHEM O MAaTEeMaTHYECKHX OCHOBaX (PYHKITMOHHPOBAHUS PA3TUIHBIX
CTPYKTYp, SIBIICHUH, MPOLEAYp TIpakJIaHCKOro oOuiecTBa (Hampumep, BBIOODBI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO JTHYECKHX IPOOJIEM, CBS3aHHBIX C
MPAKTUYCCKUM TPUMEHCHUEM JIOCTH)KCHUH HAyKH, OCO3HAaHHUEM BaXHOCTH
MOPAJTLHO-3TUYECKHUX MTPUHITUTIOB B JACATEIBHOCTH YUEHOTO;

3) mpyoosoe ocnumanue: yCTAHOBKOH HA aKTUBHOE YYacTHUE B PCUICHHH
MPAKTUYCCKUX 3a7ad MAaTEMaTHYECKOW HAINpPaBJIICHHOCTH, OCO3HAHHEM BaXKHOCTH
MaTEMaTUYECKOr0 00pa3oBaHMsI Ha MPOTSHKEHWHW BCEH JKM3HU ISl YCIICITHOM
npo(eCCHOHATBPHOW  JCATEIBHOCTH H  Pa3BUTHEM HEOOXOIWMBIX  YMCHHH,
OCO3HAHHBIM  BBIOOPDOM W  TIOCTPOCHHUEM  HWHAUBUAYATbHONH  TPACKTOPHH
oOpa3oBaHMsS W JKU3HCHHBIX IUIAHOB C Y4YETOM JIMYHBIX WHTEPECOB W
00I11eCTBEHHBIX MOTPEOHOCTEH;

4) ascmemuueckoe ocnumanue. CIOCOOHOCTBIO K OSMOIMOHAIBHOMY H
ACTECTHYECKOMY BOCIIPHATHIO MaTeMaTHYEeCKHUX OOBCKTOB, 3aJay, pEIICHUH,
pacCcyXJIeHUH, yMEHHIO BUJIETh MAaTEMAaTHICCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yennocmu mayumoco no3Hauus: OPHUCHTAIMEd B JCATEIBHOCTH Ha
COBPEMCHHYIO CUCTEMY Hay4YHBIX MPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BHUTHS YEJIOBEKa, IPUPOJIBI M 00IIECTBa, IOHUMAHUEM MaTEMaTUYECKON HAyKH
Kak cdepbl YeI0BEUECKON NesATEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAUMMOCTHU IS
pa3BUTHs IMBWJIM3ALIMM, OBJIQJCHHEM S3bIKOM MAaTEMaTUKH M MaTeMaTH4eCKOi
KyJIbTYPOW KaK CPEJACTBOM MO3HAHUS MUPA, OBJIAJIEHUEM MTPOCTEUIITUMU HABBIKAMHU
UCCJIeI0BATEIbCKOM €SI TEIbHOCTH;

6) usuueckoe eocnumanue, Gopmuposanue Kyibmypvl 300p06bs U
IMOYUOHAILHO20 — 0ONA20N0YYUA: TOTOBHOCTHIO TIPUMEHSITh MaTeMaTHUeCKHUe
3HaHMSI B HWHTEpPECax CBOETO 3/I0POBbs, BEACHHUS 3I0POBOr0 o0pa3a KU3HH
(3mopoBoe muTaHUE, cOAJTaHCUPOBAHHBINA PEKUM 3aHATUN M OTAbIXA, PETyJsIpHAs
dbu3uvecKkass akTHBHOCTD), CPOPMHUPOBAHHOCTHIO HAaBBIKA pehIeKCHH, TPU3HAHUEM
CBOETO TpaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYroro YeJIOBeKa;

7)  oKonocuueckoe  eocnumanue:  OPUCHTAllMEH HA  NMPUMCHCHHE
MaTeMaTUYeCKUX 3HAHMM [JI1 pelIeHus] 3a7ad B OOJAacTH COXPaHHOCTH
OKpYXaIoIel Cpejpl, IUIAHUPOBAHMS TIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUNA ISl OKPY XKAIOIIEeH Cpeibl, OCO3HAHWEM TIJI00aIbHOr0 Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIICHNUS;

8) aoanmayus x usMeHAIOWUMCS YCIOBUSIM COYUANLHOU U NPUPOOHOTU
cpeobl: TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUIECKYIO JCSITEIIBHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCA y JAPYTUX JIOJAEH, MPUOOpeTaTh B COBMECTHOM MESITEIbHOCTH
HOBBIC 3HAHUS, HABBIKM W KOMIIETECHIIMU W3 OMBITa IPYTUX; HEOOXOJUMOCTHIO B
(bopMHUpOBAaHUY HOBBIX 3HAHWN, B TOM dHCIE (HOPMYIHPOBATH WJEH, TOHSATHSI,
TUTOTE3bl 00 0OBEKTAX W SIBICHUSIX, B TOM YHCIIC paHEe HE M3BECTHBIX, OCO3HABATH
neUIUTHl COOCTBEHHBIX 3HAHWUM W KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BHUTHE;, CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYAI[MIO, BOCIPUHUMATH



CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHUsI W JCUCTBHUSA, (POPMyIHpOBaTH M OIICHWUBATH PHUCKH H
MOCJIEICTBUA, (POPMUPOBATH OMBIT.

METAINPEIMETHBIE PE3YJIBTATbI

B pe3ynbTate ocBOeHUS MPOrpaMMBbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmero odpa3oBanusi y oOyuvaromierocst 0yayr chopMHUpOBaHbl METANPEAMETHbBIE
pE3yJIbTaTHI, XapaKTePU3YIOIIHECS OBJIaJICHUEM YHUBEPCATBHBIMHU
MMO3HABATEIBHBIMU  JIEHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHHUKATHBHBIMH
JEHCTBUSMHU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMHU.

Ilo3nasamenvuvle yHugepcaibHvle yueoHvie 0elcmaus

ba3oBbie Jornyeckue NeHCTBUS:

®BBISBIIATh M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKA MAaTEMAaTHYCCKUX
OOBEKTOB, TOHATHA, OTHOIICHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHSATHH, YCTaHABIIMBATh CYIIECTBEHHBIN NMpHU3HAK KiIacCU(]UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHCHHSI, KPUTEPUHU TTPOBOUMOTO aHAJIH3a;

®BOCIIPUHUMATh,  (QOopMyJIHpOBaTH H  IPEOOPa3OBBIBATH  CYXKJICHUS:
YTBEPANTEIbHBIC H OTPHUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

®BBISBIIATH  MaTEeMaTHYECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3H U
npoTUBOpeuns B (pakTaxX, MAaHHBIX, HAOJIIOJCHUSAX W YTBEPKICHUAX, MpeajiaraTh
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUUIL;

e/ieJaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKHU, ACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

epa30upaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN (MIpsIMBIE U OT
OPOTUBHOIO), TMPOBOJAUTH  CAMOCTOSITENIBHO  HECJIOXKHBIE  JTOKA3aTelbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpaMBaTh APTYMEHTAIIUIO, MPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS;

®BBLIOHUpATh CIIOCOO perieHnus ydeOHOW 3amaud (CpaBHUBATh HECKOIBKO
BApUMAHTOB  pelIeHUs, BbIOMpaTh HaumboJee MOAXONAIUHA C  Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble UCCaEI0BATENBCKUE ICUCTBHUS:

®IICIIONIH30BaTh BOMPOCHI KAK HCCIEIOBATEIBCKUN HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIHME  MPOTUBOpPEYHE,  MPoOIemMy,
CaMOCTOSITETIHO YCTAaHABIMBATh HMCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

®IIPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIN
DKCIIEPUMEHT, HEOOJBIIOE WCCIENOBAHUE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4YEeCKOro 00bEKTa, 3aBUCUMOCTENH 00BEKTOB MEX Yy COOOI;

®CaMOCTOATENIbHO (GOPMYIHUPOBATH OOOOIIEHUS M BBIBOABI MO Pe3ysbTaTaM
MPOBENEHHOTO  HAOIONIEHWs,  WCCIENOBAaHUS, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IICHHMIA;

®IIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE TMpOIECca, a TaKXKE BBIABUTATH
MIPETIOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmaimei:




®BLISIBJISITh HEJOCTATOYHOCTh M HM30BITOUHOCTh HHQOpMAIUHU, JdaHHBIX,
HEOOXOUMBIX JIJIS PEILICHUS 3a/1auu;

®BLIOUpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPHPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;

e BpIOMpaTh (GopMy MpeiacTaBieHUs HHGOPMALMM W HWLIIOCTPUPOBATH
pelaeMble 3a/1aul CXeMaMu, JuarpaMmaMu, HHOU TpauKoi U UX KOMOUHAIIUSIMU,

®OIICHUBATh HAJEKHOCTh HH(OpPMAIMU TIO0 KPUTEPUSIM, MPEAJIOKEHHBIM
YUHUTENIeM WA CPOPMYITUPOBAHHBIM CaAMOCTOSATEIHHO.

Kommynuxkamugnvlie ynusepcanvhvie yuednvie 0eticmeus.:

BOCIIPUHUMATH U (DOPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCJIOBUSMHU
U 1esIMUA OOIIEHHS, SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PCHHS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHMs 1O XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATH MOJYUYCHHBINA PE3YJIbTaT;

B X0Jie 0OCYXXJIeHHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelIaeMo 3ajaud, BBICKA3bIBaTh WJICH, HAIlEJICHHbIE Ha IOUCK
pelIeHns, COIMOCTaBIIATh CBOU CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHUKOB
nuasora, oOHapYXKHBATh Pa3IM4Me W CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dbopMynTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

MPEACTABIATh PE3yIbTAThl PEIICHUS 3a/1au, IKCIIEPUMEHTa, UCCIIEIOBaHU,
IPOEKTa, CaMOCTOSATEIBHO BBIOMpPATh (OpMAT BBICTYIJICHUS C YYETOM 3ajad
Ipe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH;

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUIYaIbHON
paboThl MpHU pelIeHWH YYEOHBIX MaTeMaTHYeCKUX 3ajlady; MPUHUMATH LEJhb
COBMECTHOM JESTENBHOCTH, IUIAHUPOBATh OPTraHHU3aAIMI0 COBMECTHOH paboThI,
pacnpenensiTh BUAbI paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M Pe3ybTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX ¢opmax paboTel (0OCyXkaeHUs, 0OMeH
MHEHHUSIMH, MO3TOBBIE IITYpPMbl U APYTHE), BHIIOJIHATH CBOIO 4YacTh pabOTHI H
KOOPJMHUPOBATh CBOM JECUCTBHUS C APYTUMHU YJICHAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBUSI.

PeryisiTuBHbIe YHHUBepPCcAJIbHbIE yUeOHbIE JeHCTBHUS

Camoopeanuzayus:

CaMOCTOSITEJIbHO COCTABJATH IJIaH, AJITOPUTM pEUIeHUs 3aadyu (WA €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pENIeHH ¢ y9€TOM HOBOUM MH(OPMAITUH.

CamokoHmponw:

BJIAJETh CIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJISI IIpoliecca U pe3yJibraTa
pelieHrs MaTeMaTUYeCKOn 3aa4H;

MpEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]1auH,
BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



OLIEHWBATh COOTBETCTBUE pe3yJbTaTa ACSITEIbHOCTH MOCTABICHHON IENU U
YCIIOBUSM, OOBSCHSITh IPUYUHBI TOCTHKCHHSI WU HEJOCTYDKCHUS 1€, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbDI

[IpenmeTHBIE  pe3ynbTaThl OCBOCHHMS MPOTPaMMBl IO  MaTeMaTHKe
MPEJCTaBICHbl O TojaM OOY4YeHHsS B paMKaxX OTAEIbHBIX Y4YEOHBIX KYpCOB:
«Anrebpay, «I'eoMeTpus», «BeposSTHOCTh M CTATUCTHKA.

AJITEBPA

[IpenmeTHBIE pe3ynbTaThl OCBOSHUS MPOTPaMMBbl YI€OHOTO Kypca K KOHILY
oOydeHus B 7 kiaacce:

Ywclia v BEIYHCIICHUS

BbImosiHATh, couyeTash YCTHBIC M NMHCHbMEHHBIC MPUEMBI, aprU(PMETHICCKUE
JCHCTBUS C PallMOHAIBHBIMH YHCIIAMHU.

HaxomuTe 3HAYCHUS YHUCIIOBBIX BBIPAKCHHM, MPUMEHATH Pa3HOOOpa3HbIE
CIOCOOBI M TPUEMBI BBIUMCIICHUS 3HAYCHHWH JPOOHBIX BBIPAXKCHUM, COJCPIKAIINX
OOBIKHOBEHHBIC M JIECATHYHBIC TPOOH.

[lepexoauTh OT oqHOW (OpPMBI 3amucH Yuced K Apyroi (mpeodpa3oBHIBATH
JICCSITHYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JCCITHYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JICCATUYHYIO TPOOBH).

CpaBHUBaTh M YIOPSAI0YNBATH PAITMOHATBLHBIC YHCIIA.

OKpyrasars yucia.

BbIONHATE TPUKUAKY M OLIEHKY pe3ysbTaTa BBIYHCICHUN, OLIEHKY
3HAYEHUW YHCIOBBIX BBIPAXKEHUN. BBIMOTHATH NEWCTBHS CO CTENEHSIMHU C
HATypaJIbHBIMU MTOKA3aTEISIMU.

[IpumeHsiTh  TpU3HAKK  JACIUMOCTH, pA3IOXKEHUE HA  MHOXHUTEIU
HATypaJIbHBIX YUCEI

PemaTte mpakTUKO-OpUEHTHPOBAHHBIC 3a/layl, CBA3aHHBIE C OTHOIICHHEM
BEJIMYUH, MPOMOPIMOHATBHOCTRIO BEJIWYUH, MPOIEHTAMHU, HHTEPIPETUPOBATDH
pE3yNbTAThl pelIeHUs 3a7a4 ¢ YYETOM OrpaHUYEHMI, CBS3aHHBIX CO CBOWMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpandeckue BhIpaKEHUs

Hcnonp3oBaTh anredbpandecKyo TEPMUHOJIOTHIO W CUMBOJIMKY, TPUMEHSThH
e€ B mpoliecce OCBOEHUS y4eOHOT0 MaTepuania.

HaxonuTe 3HaueHusi OYKBEHHBIX BBIPOKCHUU TPHU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHUS  [EJOTO  BBIPAKEHUS B~ MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BeImoHAT, YMHOXKEHHE OJHOUYICHA HA MHOTOWIEH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBAJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcCymiecTBIATh pa3IOKEHUE MHOTOWIEHOB Ha MHOXHUTEIU C TOMOIIBIO
BBEIHECEHUS 3a CKOOKM OOIIEero MHOMXXHWTENS, TPYNIHPOBKH  CIAracMbIX,
npuMeHeHUsT (HOPMYIT COKPAEHHOTO YMHOKCHHUS.

[TpumensaTs mpeoOpa3oBaHUs MHOTOUJICHOB JIJISl PEIICHUS Pa3IMIHBIX 3314
13 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MTPAKTUKH.




Hcnonp3oBaTh CBOMCTBA CTENEHEHM € HATYPAJIbHBIMU IIOKA3aTEISAMM IS
npeoOpa3oBaHus BhIPAKECHUI.

YpaBHEHUS U HEPABEHCTBA

Pemate yvHENHBIE ypaBHEHUS C OJHOW IIEPEMEHHOMN, NPUMEHssA IIpaBuwiIa
nepexo/a OT UCXOJHOTO YpaBHEHHUS K paBHOCHIbHOMY emy. IIpoBepsTh, sBisieTcs
JIM YUCTIO KOPHEM YpaBHEHUSI.

[IpumensaTh rpaduueckre METOAbl MPU PEIICHUU JMHEUHBIX YpaBHEHUU U
UX CHCTEM.

[lonOupaTe npuUMEpbl MHap 4YHUCEN, SBISIOMIMXCA PEHIeHUEM JHMHEHHOTOo
YPaBHEHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPJIMHATHOM TUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMHU, TOJB3YSACh TI'PAPUKOM, MNPUBOJUTH MPUMEPHI PEHICHUS
YpaBHEHHS.

Pemiate cucrembl ABYyX JIMHEHHBIX YpPaBHEHHU C JABYMS MEPEMEHHBIMU, B
TOM 4ucJje rpadUyeCcKu.

CocTaBisTh M pemiaTh JIMHEWHOE YPAaBHEHHE WJIM CHCTEMY JIMHEHHBIX
YPAaBHEHH 1O YCJIOBHMIO 3aJlayd, HWHTEPIPETUPOBATH B COOTBETCTBUHM C
KOHTEKCTOM 3aJ1ay¥l TIOJy4YEeHHBIN pe3yJbTar.

DOyHKINU

N300paxxaTb Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIUE
3aJJaHHBIM KOOpAWHATaM, Jy4Yd, OTPE3KH, HHTEPBaJIbl, 3alMCHIBATh YHUCJIOBBIE
IPOMEXYTKHU Ha aNre0pandeckoMm si3bIKe.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTU TOYKH MO 3aJaHHBIM KOOPJWHATAM,
CTpOUTH rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINHN y = |X|.

OnuceiBaTh € TOMOIIBI0 (PYHKIUHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSIHHUE, II€HA, KOJHUYECTBO, CTOUMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Torumars rpadudeckuii crocod MpeacTaBlICHUS W aHAIM3a WHOOPMAIIHH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPA(QUKOB PEATHHBIX MTPOILIECCOB
Y 3aBUCHMOCTEM.

[IpenmeTHBIE pe3ysibTaThl OCBOEHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 Kiacce:

Yucna u BEIUKCIECHUS

Hcnonp30BaTh HAYaJIbHBIE IPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
yucen A1 CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pa)kaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsaTs TOHSTHE apU(PMETUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHHU, UCIOIb3YysSd MPU HEOOXOJMMOCTH KaJIbKYyJIATOP, BBITOIHATH
npeoOpa3oBaHUsl BBIPAKEHUM, COJEp)KAIIMX KBaJApPaTHbIE KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEMN.

Hcnonp30BaTh 3aMCH OOJBIIMX M MaJIbIX YHMCEJI C MOMOIIBIO JECITHYHBIX
npobeit u creneHei ynucia 10.

AnreGpanyeckue BbIpaKEHUs




[IpuMeHsAT, MOHSATHE CTENEHW C IEJbIM [OKa3aTeJeM, BBIMOJHSIThH
npeoOpa3oBaHus BRIPAXKECHU, COJIEPKAIIUX CTEIIEHHU C LIEJIBIM MTOKa3aTeIeM.

BbINOMHATh TOXIECTBEHHBIE MPEOOpPa30BaHUs PAlMOHATBHBIX BBIPAKECHUI
Ha OCHOBE MPaBWJI JEUCTBUIN HAJl MHOTOUJICHAMH U alreOpandyecKuMu Apo0sMu.

PackiianbiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[IpumensaTh peoOpa3oBaHus BBIPAKEHUM IS PEIICHUS Pa3IMYHbBIX 3a]a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHEHUS ¥ HEPABEHCTBA

Pemiate nuHeiHbIe, KBaJpaTHbIC YPaBHEHUS U pallMOHANIbHBIC YPaBHEHMS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[TpoBoaNTH MpoOCTEiIINE UCCIETOBAHUS YPAaBHEHUM U CUCTEM YpaBHEHUH, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIUBATh, UMEET
U ypaBHEHHUE WIM CHCTEMa YPaBHEHHH pEIICHUs, €CIU UMEET, TO CKOJIbKO, U
npouee).

[Tepexonuth OT clIOBeCHOU (HOPMYJIMPOBKHU 3ajaud K €€ anreOpandeckoi
MOJCIH C TIOMOIIBIO COCTaBJICHHS ypaBHEHUS WJIM CHUCTEMbl YpPaBHEHHUM,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJbTar.

[IpuMeHsTh CBOWMCTBA YHCIOBBIX HEPABEHCTB /I CpPAaBHEHUS, OLICHKH,
pemaTh JUHEWHbIE HEPAaBEHCTBAa C OJIHOM IMEPEeMEHHOW M WX CHUCTEMBI, JaBaTh
rpadUyYecKy0 WJUTIOCTPAIlUI0 MHOXKECTBa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMU

[TonumaTe ¥ UCHONB30BaTh (DYHKIIMOHAJIBHBIE MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONMPEIENITh 3HaueHHe (YHKUUM MO 3HAUYECHHUIO
aprymeHTa, OlpeaeNaTh CBOMCTBA (PYHKIIMU 1O €€ rpaduKy.

CTpouts rpaKy JIEMEHTAPHBIX GYHKIMH BUAa: Yy = £ x , y = X%, y = x°,
y =~x, ¥ = |x|, onuchIBaTH CBONCTBA YHCIOBOM (GYHKIMH 110 €& rpaduKy.

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

Yuciia v BRIYUCIACHUS

CpaBHUBaATh U YIOPSAJOUYNBATH PALlMOHATIBHBIE U UPPAI[MOHAIbHBIE YHCIIA.

Beimonuate apudMeTrndeckue NEUCTBHS C PalMOHATBHBIMUA YHCIIAMU,
coueTasl YCTHbIE UM TIUCbMEHHbIE TMPUEMBI, BBINOJHITh BBIUKMCICHUS C
UppaIMOHAIIBHBIMU YUCIAMMU.

HaxonuTe 3HadeHHs CTeNEHEW C NENbIMU IIOKa3aTesIMH W KOPHEW,
BBIYUCIISITh 3HAUEHUSI YUCTIOBBIX BBIPAYKEHUI.

OKpyrJisiTh JI€MCTBUTENbHBIE YHWCIA, BBINOJHITH TMPUKUAKY pe3ylibTaTa
BBIUKCJIEHUH, OLICHKY YMCIIOBBIX BBIPAKCHHUIM.

YpaBHEHHUs U HEPABEHCTBA

Pemiate nuHelHbIe U KBaJpaTHbIC YPABHEHUS, YPABHEHUS, CBOMSIIMECS K
HUM, MPOCTEHIINE TPOOHO-PAllMOHATbHBIE YPABHEHUSI.

Pemate cuctemMbl ABYyX JIMHEWHBIX YpPABHEHUW C JBYMSI NEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS TUHEHHBIM.




Pemiath TekcTOBBIE 3a/laud anreOpanvuecKuM CIOCOOOM C  TOMOIIBIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

IIpoBoaUTh MpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C IPUMEHEHUEM TpaUueCcKUX Npe/ICTaBIeHUH (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YPaBHEHUH pelIeHUs, €ClId HUMEET, TO CKOJbKO, U
npouee).

PemaTte nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaThb
pelIeHrEe HEPAaBEHCTB Ha YMCIOBOM MPSAMOM, 3aUCHIBATH PEIIEHUE C MOMOIIbIO
CUMBOJIOB.

Pemate cucTeMbl JTUHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YHMCIOBOM MPAMOIA, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA IPU PEUICHUH PA3TMYHBIX 3a/1a4.

DOyHKINU

PacnioznaBath (yHKIMM U3y4eHHBIX BHJIOB. [loka3biBaTh CXeMaTHYECKHU
pacMoIoKeHHe Ha KOOPIUHATHON TIOCKOCTH TpaduKoB PYHKIMN BHIA: Y = £X, Y
=hx+b y=fx,y=ax2+bx+c, y=x3,y=1x,y=|x| B3aBucumocts ot
3HauYeHUN KOA((PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIMIA.

Crtpoutb U M300paXkaTh CXEMATHYECKH IpaUKU KBaJAPATUUHBIX (PYHKIIUH,
ONMKCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMI MO UX Tpadukam.

PacnioznaBaTh KBagpaTuyHy0 QYHKIUIO 0 (HopMye, TPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIIUN U3 pealbHOU KU3HU, PUZUKH, TEOMETPUH.

YucnoBble MOCAEI0BATEABHOCTH U POTPECCUU

PacnioznaBath apudmeTHUECKYyI0 M TE€OMETPHYECKYI0 TMPOrpeccud Ipu
pa3HbIX crO0co0ax 3aJaHusl.

BbINONIHATE  BBIYMCIIEHHUS C  HCMOJb30BaHMEM (OpPMYJT Nn-rO YieHa
apupMETHIECCKON U TEOMETPUUCCKON MPOrPEeCCHid, CYMMBI TIEPBHIX N WICHOB.

N300pakath YiIeHBI MOCIENOBATEILHOCTH TOYKAMH Ha KOOPAWHATHOU
IJIOCKOCTH.

Pemats 3amaum, CBSI3aHHBIE C YHCIOBBIMU IOCIEAOBATEIBHOCTIMH, B TOM
qHCcIIe 33/1a4d U3 PeabHOM JKU3HHU (C MCIOJIb30BAaHUEM KaJbKYJsATOpa, HH(PPOBBIX
TEXHOJIOTHUH).

I'EOMETPUA

[IpenmeTHBIE pe3ysbTaThl OCBOEHUS MPOrpaMMBbl Y4EOHOTO Kypca K KOHILY
oOydeHus B 7 Kjaacce:

Pacno3HaBaTh U3y4eHHbIE TE€OMETpUUYECKUE (UTYPHI, OMNPEACNATh HUX
B3aMMHOE pPAacCIOJIOKEHHE, H300pakaTb I'€OMETPUYECKUE (UTYpBI, BBIIOJIHATH
YepTeXU M0 YCIOBUIO 3a1aud. V3MepsTh JMHEHHBIE W YIJIOBBIE BEIMYHHBI.
PemaTe 3a1a41 Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Henate rpyOyr0 OLIEHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH IPEAMETOB B
peanbHON >KM3HHU, pa3MEPOB NPHUPOJHBIX OOBEKTOB. Pa3nmnuaTe pa3smepsl 3THX
O0OBEKTOB IO MOPSAKY BEIUYHUHBI.

CTpouTh UepTe) M K TEOMETPUUECKUM 3aJ1ayaM.




[lonp30BaTeCs NPU3HAKAMHM PABEHCTBA TPEYIOJIBHUKOB, HCIIOIb30BATh
MPU3HAKHU U CBOKMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IPU PEIIEHUH 3a1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUS C MCHOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCs NpPU3HAKAMH PABEHCTBA NPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a]1a4.

OnpenensaTe nNapauieNbHOCTh MPSAMBIX € IOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yeT ¢ HUMHU cekymas. OnpenensTe NapaieNbHOCTh MPSAMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSAHUM OT TOYEK OJJHOU MPSIMOU 10 TOYEK APYIOM IPSMOM.

PemaTe 3aaun Ha kieTyaToil Oymare.

[IpoBOAUTH BBIYKMCIEHHUS M HAXOJIUTh YHUCJIOBbIE M OYKBEHHbIE 3HAYCHUS
yIJOB B TIEOMETPUYECKMX 3ajadyaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB W MHOIOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX IpHU
NEPECEYEHNN JABYX IMapajuleNIbHbIX NPSAMBIX CceKyllei. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXJEHUE YTJIOB.

Brnanerp MOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAENATh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIEHIUKYISP K OTPE3KY KaK reOMETPUUYECKUE
MeCTa TOYEK.

@opMyIMpOBaTh ONPENEIECHUS] OKPY>KHOCTH U Kpyra, XOpAbl U JHameTpa
OKPYKHOCTH, IIOJIb30BAaThCSI UX CBOMCTBAMU. YMETh IIPUMEHATH 3TU CBOWCTBA IIPU
peLIeHnH 3a1ay.

Biianetp noHsATHEM ONKMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxXOJUTh €€ LIEHTP.

[Tonb3oBaThcss (hakTaMu O TOM, YTO OHMCCEKTPHUCHI YTIJIIOB TPEYrOJIbHHUKA
IIEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEpPEIMHHBIE NEPIECHIMKYISAPHI K
CTOPOHAaM TPEYIrOJIbHUKA [EPECEKAIOTCS B OJTHOU TOUKE.

Brnanetrs nonaTueM KacaTelibHOM K OKPYKHOCTH, ITOJIb30BATHCS TEOPEMOM O
NEPIICHAUKYISIPHOCTHU KacaTeIbHOU U panyca, IPOBEIEHHOTO K TOUKE KaCAHUSI.

[Tonp30BaTbCsa NPOCTENIIMMU T€OMETPUUECKUMH HEPABEHCTBAMHU, TIOHUMATh
UX NPAKTUYECKUU CMBICI. [IpOBOAUTE OCHOBHBIE F€OMETPUUYECKHUE MOCTPOCHUS C
IIOMOIIBIO LIUPKYJIS U JINHENKH.

[IpenmeTHBIE pe3ysbTaThl OCBOEHUS MPOTpaMMbl Y4€OHOTO Kypca K KOHILY
oOydeHus B 8 Kiacce:

PacnozHaBaTh OCHOBHBIE BHIBI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTBHI,
IIOJIB30BATHCS X CBOMCTBAMMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKM NEPECEUYEHUs MEIHMAH TPEYroJbHHKA (LIEHTpa
Macc) B pellIeHUH 3a]1a4.

BianeTe nmoHATHEM CpENHEN JIMHUU TPEYTOJIbHUKA U TPaneluu, TPUMEHSTh
MX CBOMCTBA IPH PELICHUHU F'€OMETPUYECKUX 3a1a4.

[Tonp3oBatrecsa Teopemont Pasieca W TEOPEMOM O MNPONOPLHOHAIBHBIX
OTpE3Kax, IPUMEHSATh UX IS PEIIEHUS TPAKTUYECKHUX 3a]1a4.

[IpuMensTs  npu3HAaKW  NOAOOUS  TPEYTrOJIBHUKOB B PEIICHUHU
r€OMETPUYECKUX 3a/1a4.



[lonb3oBaTecst Teopemoit Iludaropa nns pemieHuss reoMeTpUYECKHX H
npakTuueckux 3aaad. CTpoOUTh MATEMATHYECKYKD MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENATh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJINHBI.

Brnamerp mnoHATHAMM CHHYca, KOCHMHYyca M TaHI€HCAa OCTPOro yria
MPSMOYTOJIBHOTO TPEYroibHUKA. [101b30BaThCA ATUMM MOHSATUSIMU ISl PEIICHUS
MPAaKTUUYECKUX 3a7a4.

Boruncnsats (pa3nuyHbIMU CIIOCOOaMU) TUIOIIAIb TPEYTOJIbHUKA U TUIONIATU
MHOTOYTOJIbHBIX (QUTYp (MOIB3YACH, I/I€ HEOOXOAUMO, KAIbKYJISITOPOM).

[IpyMeHATh TONYyYEHHBIE YMEHMSI B NPAKTUYECKUX 3aaadax. Briangersb
NOHATUSIMH BIUCAHHOTO U ILEHTPAJIbHOTO YyIJia, HCIOJIB30BaTh TEOPEMBI O
BIIUCAHHBIX yIjaxX, yriax MeXIy XopJamMu (CEeKyIIUMH) U YIJIE MEXIY
KacaTeJIbHOW U XOPAOW NPU PENIEHUN FEOMETPUYECKUX 3a/1a4.

BiafgeTe MoHATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSITH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA MIPU PELICHUU 3a/a4.

[TpuMeHsTh MOTy4YeHHBIC 3HAHHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHUE
MOJENH ISl 3a/1a4 PEAJIbHOW )KM3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BBIUYMCICHHUS
C TPUMEHEHUEM TMOJ00US W TPUTOHOMETPUHU (IOJB3YACh, TJAE HEO0OXOIUMO,
KaJIbKYJISITOPOM ).

[IpeameTrHbie pe3ysbTaThl OCBOSHHUS MPOTPaMMBbl yUeOHOTO Kypca K KOHITY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIUU OCTPHIX VYIJIOB, HAXOAUTh C HX
NOMOIIBIO PA3JIMYHBIE AJIEMEHTHl NPSIMOYTOJIBHOTO TPEYTOJbHHUKA («pEIICHHE
IPSIMOYTOJIBHBIX TPEYTOJIbBHUKOBY). HaXoauTh (C MOMOIIBIO KAIBKYJIATOPA) IJINHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThCst popMyliaMu NPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM i1 HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JIJI1 HAXOXKACHUS Pa3JIMYHbIX
AJIEMEHTOB TPEYTrOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY»), MPUMEHATh HUX NpHU
pELIEHNN FEOMETPUUECKUX 3a/1a4.

Brnagets moHsTHSMU — TmipeoOpa3oBaHUA ~ TOJMOOWS, COOTBETCTBEHHBIX
aJIeMEeHTOB MOo00HBIX Guryp. [lomp30BaThCs cBOMCTBAMU MOA00MS MPOU3BOIBHBIX
buryp, ymeTh BBIYUCIATH JUIMHBL W HAXOAWUTh YIAbl y TOJOOHBIX QUTYD.
IIpuMeHSTH CBOWCTBA MOMOOMS B IPAKTHYSCKUX 3ajadaX. YMETh NPHBOJHUTH
MpUMEpPHl TTOJIOOHBIX (GUTYP B OKpykaromiem mupe. [lonb3oBaThCcsi TeopeMaMu O
IIPOU3BEICHUN OTPE3KOB XOpA, O NMPOU3BEICHUM OTPE3KOB CEKYIIMX, O KBagpaTe
KacaTeJIbHOM.

[Tonp30BaThCSA BEKTOpPAMH, MOHUMATh WX T€OMETPUUYCCKUN W (HU3HMUCCKUUN
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUUYECKUX W (PHU3MYecCKUx 3ajmad.
[IpuMeHsTh CKAJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKJIEHHUS IJIMH U YTJIOB.

[Tonp30BaThCs METONOM KOOPJAMHAT HA IUIOCKOCTH, MNPUMEHSATH €ro B
pEelIEHNH TeOMETPUYECKUX U MPAKTUUYECKUX 3a/1au.



Brnaners mMOHATHSMU NMPAaBUIBHOTO MHOTOYTOJBHUKA, JUTMHBI OKPY>XKHOCTH,
JUTMHBL JyTU OKPY>KHOCTH W paJIMAaHHOW MEpHI yriia, yMETh BBIUUCIATH ILIOIIATh
Kpyra u ero yacted. [I[puMeHsITh oJIydeHHbIC YMEHHUS B TPAKTUUECKUX 3a1auax.

HaxoauTe ocu (WM UEHTpbI) CUMMETpUU (UTYp, TPUMEHSTh JABHKCHUS
IJIOCKOCTHU B MPOCTEUIITUX CITyYasix.

[IpuMeHsTh MOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKHUE
MOJIEIH IS 3314 PeaIbHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHHEM TNOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (MOJB3YACh, TIe
HEO00XO0UMO, KAJIbKYJISITOPOM).

BEPOATHOCTDb U CTATUCTUKA

[IpeameTrHble pe3ylbTaThl OCBOEHUS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHnus B 7 kiacce:

Uutate uwHOpManuio, MpeACTaBICHHYIO B TabiMIlaX, Ha JgUarpaMmmax,
NpEeACTaBIATh JaHHbIE B BHJIE TaOJMI], CTPOUTH JAUATPAMMBI (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbIE) MO MaCCUBaM 3HAYEHUH.

OnucpiBaTh M MHTEPHPETHUPOBATh  pEAIbHBIC  YUCIOBBIE  JaHHBIE,
peACTaBICHHbIC B Ta0IMIIAX, HA JUarpamMmax, rpadukax.

Hcnons30BaTh A1 OMUCAHUS JAHHBIX CTATUCTHYECKHUE XapaKTCPUCTHUKU:
cpenHee apudMeTHUYecKoe, MeJIuaHa, HauOoJsblllee W HauMEHbIIee 3HAYCHHUS,
pa3max.

NMets mpencraBieHue O CIy4ailHOM M3MEHYMBOCTHM Ha IpUMeEpax IeH,
(¢u3nUecKnX BEIUYHMH, aHTPOIIOMETPUYECKUX JIAaHHBIX, UMETh MPEJCTaBICHUE O
CTaTUCTUYECKOU YCTOMYMBOCTH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOTrpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

W3Bnekate U mpeoOpa3oBbIBaTh MH(MOpPMAIKIO, TPEICTABICHHYIO B BHIIE
TabyuIl, TuarpaMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUE TAaOJUI], AHArpamM,
rpaduKoB.

OnuchiBaTh 1aHHBIE C MOMOIIBI) CTATUCTUYECKUX IOKA3aTeNlel: CPeIHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHI YMCIOBBIX 3HAYCHUN M YaCTOTHI COOBITHI, B TOM YHCIIE
Mo pe3yJibTaTaM U3MEPEeHH U HaOmoaeHuil. HaxoauTh BEpOsITHOCTH CITy9ailHBIX
COOBITHII B OTBITAX, 3Has BEPOATHOCTH BJIEMEHTAPHBIX COOBITUH, B TOM YHCIE B
OTIBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH.

Hcnonb3oBaTh rpadudeckue MOJEIH: JEPEBO CIyYailHOTO HKCIIEPUMEHTA,
quarpamMMmbl Dijiepa, YicIoBas IpsiMas.

OnepupoBaTh MOHATHSIMHU: MHOXECTBO, IOJAMHOKECTBO, BBIIOJIHSIThH
omepaly HaJl MHOXECTBaMHU: OOBEIUHEHHUE, TMEepeceyeHue, JIOMOJIHEHUE,
MEePEYUCIIATH FJIEMEHTBI MHOKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonw3oBaTh rpaduueckoe MpeACTaBICHUE MHOXECTB U CBSA3EH MEXIY
HUMH JJI ONMCAHUS MPOLIECCOB U SIBIICHUM, B TOM YMCII€ MPU PEIICHUH 3a]a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

[IpeameTrHble pe3ysibTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro Kypca K KOHILY
obyueHus B 9 kjacce:



W3Bnekatp u mnpeoOpa3oBbIBaTh HMH(POpPMALIMIO, TMPEACTABICHHYIO B
pa3IUYHBIX HWCTOYHMKAX B BHUJE TaOmuL, Iuarpamm, rpaduKoB, MpEICTaBIATH
JaHHBIE B BUJI€ TaOJIUII, TUAarpaMmm, rpauKoB.

PemaTte 3amaun opraHM30BaHHBIM IEpeOOpPOM BapHAHTOB, a TaKXKE C
HCI0JIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONUCATENbHBIE XAPAKTEPUCTUKHU UIsI MACCUBOB YHMCIIOBBIX
JNAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPbl PACCEUBAHUS.

HaxoauTe 4acToThl 3HAaU€HUI U 4aCTOTHI COOBITUS, B TOM YHUCIIE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BepOsITHOCTH CIydaliHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
Yuclie B OMNbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU COOBITUSIMH, B CEPUSIX
UCIIBITAHUI 10 IEPBOTO yCIEXA, B CEPUSAX UCIBITAaHUN bepHyu.

Nmerp mnpexncraBiieHME O CIydYalHOM BEJIMYMHE U O pacIpeleiICHUU
BEPOSATHOCTEN.

Nmerp mpeactaBiieHHe O 3aKOHE OOJBIIMX 4YHCEN Kak O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUMBOCTU M O POJIM 3aKOHA OOJBIINX YHCEN B
pUPOJIE U OOIIECTBE.

COJEPXAHUE YYEBHOTI'O ITPEJIMETA KMATEMATHUKA»

AJITEBPA
APUOMETHUKA

PanmonanbHble yucna. PacmmpeHrne MHOXKECTBAa HATypajbHBIX YHCENT [0
MHOECTBA LENbIX. MHOXECTBAa ULEIbIX YHCEN OO MHOXKECTBAa PALUOHAIBHBIX.
PanvonanpHOE€ 4YMCIIO Kak OTHOIIEHHE m/n, TIe m — IeJoe YHUCIo, N —
HaTypajibHOE. CTENEHB C LIEJIBIM MTOKA3aTEIEM.

[encTtButenbHble yuciaa. KBaapaTHbli KOopeHb W3 uucia. KopeHb TpeTben
CTEeTNeHH. 3anuch KOPHEH C TOMOIIBIO CTEMEHHU C APOOHBIM IMOKA3aTEIIEM.

[lonsitue 00 wuppamnuoHanbHOM uyucie. HMppalnuoHadbHOCTH 4YHCHA U
HECOM3MEPUMOCTh CTOPOHBI M JUAroHalu KBajapara. JlecsTuuHble MpUOIMKEHUS
MPPALUOHAIBHBIX YUCET.

MHOX€eCTBO AEHUCTBUTEIIBHBIX UYUCEI; MPEIACTABICHUE NCUCTBUTEIBHBIX UYHCEI
OECKOHEYHBIMU JCCATUIHBIMU Ap0o0siMu. CpaBHEHHE IEHCTBUTEIBHBIX YUCE.

Koopnunarnas npsamas. N300pakeHre uncen ToYKaMu KOOPIAWHATHOM MPSIMOIA.
YucnoBble MPOMEKYTKHU.

N3mepenusi, npudau:keHusi, OUeHKH. PasMepbl OOBEKTOB OKPYXKAIOMIETO
Mupa (OT 3JIEMEHTApHBIX 4YacTUI] 10 BcelleHHOI), NIUTEIbHOCTh MPOLECCOB B
OKpYyXaruieM Mupe. BeiaeneHne MHOXKATEISI — CTENEHU JECITH B 3alIUCH  YMCIIA.
[Tpubnux€HHoe 3HAYECHHWE BEIWYWHBI, TOYHOCTh NUpuOMMmKeHus. llpukuaka u
OLIEHKA PE3YJIbTATOB BBIYUCICHUM.

AJITEBPA
AJireOpanveckne BbIpa:kKeHUsl. DByKBEHHbIE BbIpaKeHUSI (BBIPAXKEHUS C
nepeMeHHbIMH). YuclIoBOe 3HAuYeHHE OYKBEHHOTrO BblpaxkeHus. JlomycTumbie
3HAYeHUsI nNepeMeHHbIX. [loncTaHOBKa BBIpAXKEHUHW BMECTO  I[EPEMEHHBIX.



[IpeobOpazoBanue OYKBEHHBIX  BBIPAKCHHU U Ha OCHOBE CBOWCTB
apupmeTnueckux neucTBuil. PaBeHCTBO OyKBEHHBIX BblpaxkeHHil. T0XIecTBoO.

Crenenp C HaTypalbHBIM IIOKa3ateneM M €€ cBoucTBa. OOHOUYIEHBI U
MHorouneHbsl. CreneHb MHoroujgeHa. CroKeHuE, BBIUMTAHUE,  YMHOKECHHE
MHOTro4JieHOB. DOopMmyJsibl COKpPAalIEHHOIO YMHOXEHHs: KBaApaT CyMMbl U
KBajpaT pasHoctu. Dopmyna pa3HoOcTH KBaaparoB. IIpeoOpazoBanue w1eI0ro
BBIpQXKEHUST B  MHOrowieH. Pa3nokeHue MHOIOWIEHOB Ha  MHOKHUTEIU.
MHorounensl ¢ ogHoM mnepemeHHOM. Kopenbp mHorounena. KsanmpaTHblii
TPEXUJIEH; PA3JIOKEHUE KBAJIPAaTHOTO TPEXUJIEHA HA MHOKUTEIIU.

Anrebpanueckass aApod6b. (OCHOBHOE CBOMCTBO —aiireOpanyeckoi IpoOu.
CnosxxeHue, BBIYUTaHUE, YMHOXKEHHE, JelieHue anreOpandeckux napobeil. CreneHb
C LEJbIM MOKa3aTelieM U €€ CBOWCTBA.

PauyonanbHble  BbIpaXeHHUS W MX 1peoOpa3oBaHus. JokazaTenbCTBO
TOXJIECTB.

KBagparueie kopuu. CBoiicTBa apu(pMETHYECKUX KBAJAPATHBIX KOPHEH M MX
NpUMEHEHHE K TPeoOPa30BaHUIO YUCIOBBIX BRIPAXKEHUNH U BBIYUCICHUSIM.

YpaBHeHusi. YpaBHeHHME C OAHOM IiepeMeHHOM. KopeHp ypaBHEHUS.
CBoIICTBa YMCIIOBBIX PaBEHCTB. PABHOCUIIBHOCTD YpaBHEHHUIA.

Jluneitnoe  ypaBHenue. KBagpatHoe  ypaBHeHue: (Gopmyna  KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHEHHI, CBOASIIUXCS K
JIMHEWHBIM U KBaJpaTHbIM. [IpuMepsl pelieHrst ypaBHEHUH TPETbEM W YETBEPTOMU
crenieHeil. Pemienne npoOHO-pallMOHANBHBIX YpaBHEHUU.

VYpaBHeHHE C JByMs TI€pEMEHHbIMU. JIMHEWHOE ypaBHEHHE C JIBYMs
NEPEMEHHBIMH, MPUMEPHI PEIICHUS ypaBHEHUN B LEJbIX YUCIAX.

Cuctema ypaBHEHHMI C JByMs TNI€PEMEHHBIMU. PaBHOCHUIIBHOCTH CHCTEM.
Cuctembl [BYX JIMHEMHBIX YypaBHEHUW C JABYMS TI€PEMEHHBIMU; PEIICHHE
MOJICTAHOBKOW W clloKeHueM. [Ipumepsl pelieHust cucrem HEJIMHEUHBIX
YpaBHEHUW C JBYMs IEPEMEHHBIMHU.

Pemienre TEKCTOBBIX 3a7ay anreOpandecKuM CIOCOOOM.

JlekapToBBl KOOpPAMHATHI Ha IJIOCKOCTH. ['paduueckas uHTEpIpeTanus
ypaBHEHHUS C JBYMsS TMepeMeHHbIMU. [paduk ITHHEHHOTO ypaBHEHHS C JABYMS
NEPEMEHHBIMM; YIJIOBOM KOX(PQUIUEHT  MPSAMOI; YCIOBHE MapallebHOCTH
npsameix. ['paduku npocTedmmx HEMMHEWHBIX ypaBHEHH: nmapaboa, rumnepoorna,
OKPYXHOCTh. ['paduyeckas HWHTEpHpETalysi CUCTEM YpPaBHEHUH C JABYMs
IIEPEMEHHBIMU.

HepaBencrBa. YuncioBble HEPAaBEHCTBA M MX CBOMCTBA.

HepaBeHcTBO ¢ 0oaHOM  mnepeMeHHOW. PaBHOCHIIBHOCTD  HEPABEHCTB.
JIuHeliHple HEpaBEHCTBA C OAHOM NiepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.
CucTtemMbl HEPABEHCTB C OJHON MEPEMEHHOM.

OYHKINU

OcHOBHBIC NOHATHS. 3aBUCUMOCTH MexAy BeanunHamu. [loHsTue
bynkuun. OOnacTb OmpeAesieHuss U MHOXKECTBO 3HaueHH QyHkuuu. CrocoOs
3aganust pynkiuu. I'paduk dynkiuu. CpoiicTBa (GyHKIUNA, UX OTOOpaKeHUE Ha
rpaduke. Ilpumepsl rpadukoB 3aBUCHUMOCTEH, OTPpAXKAIOWINX  pealbHbIE



IIPOLIECCHI.

YncaoBble ¢Qyaknun. DyHkiMM, omnuceiBarouye MOpIMyl0 U OOpaTHYIO
MPOINOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduKu U cBoiicTBa. JIluHenHas ¢GyHKuus,
e€ rpaduk u cBoiictBa. KBagparnunas ¢yHkuus, €€ rpaduKk U CBOIMCTBA.
CreneHHble (QYHKIMH C HATypaJbHbIMU MOKa3aTedsiMU 2 U 3, UX Tpaduku U

ceoifctBa. I'paduxu dynxumit y = [y, y = x5,y = |x|

YucioBble Moc/jaea0BaTeJIbHOCTH. [[OHATHE YMCIIOBOM MOCIENOBATEIBHOCTH.
3aaHue MOCJIEeIOBAaTENbHOCTH PEKYPPEHTHON (opmynoil u  Qopmynoil n-ro
YJIeHa.

Apudmerndeckass U TreoMeTpudeckas mnporpeccuu. DopMyibl N-ro wieHa
apupMETHUECKON U TEOMETPUUECKON MPOTPEeCcCUii, CYMMbI TEPBBIX N-X YJICHOB.
N300paxkeHne 4iIeHOB apu(METUYECKOM U  TE€OMETPUUECKOW  MpOorpeccHit
TOYKaMH KOOPJAWHATHOM IUUIOCKOCTHU. JIMHEWHBIM M DKCIIOHEHUIHUAJIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.

BEPOATHOCTH U CTATUCTHUKA

OnucareabHasi cratucTuka. I[IpeacrtaBineHue JaHHBIX B BUJE TaOJUII,
Iarpamm, rpa(uKoB. Cnyuaiinas U3MEHUYUBOCTb. Cratuctuueckue
XapaKTepUCTUKU Habopa JaHHBIX: cpelHee apudmeThyeckoe, MeIUaHa,
HauOoJibllice W HAaWMEHbIEE  3HA4YeHWs, pa3max. [IpenacraBieHue o
BBIOOPOYHOM HCCIIEIOBAHUHU.

Cayvaiinple CcOOBITHSI M BepPOATHOCTb. [loHSATHE O CiIy4yallHOM OIBITE U
Clly4yaiiHOM cOOBITHH. YacToTa CIydaifHOTrO COOBITHS.

CrarucTudyeckuii  MOAXOA K  TMOHATHIO  BEPOATHOCTH.  BeposTHOCTH
IIPOTUBOIIOJIOKHBIX COOBITHIA. HesaBucumeie COOBITHS. YMHOKEHHE
BepoaTHOCTeH. JlocToBepHBIE M HEBO3MOXKHBIE COOBITHA. PaBHOBO3MOXKHOCTH
coopiThii. Kimaccudeckoe ompenesieHHe BEPOSTHOCTH.

Komounaropuka. PernieHre KOMOMHATOPHBIX 3a/ad MepeObOpOM BapUaHTOB.
KombunaTopHoe npaBuiio ymHokeHus. [lepecTtaHoBkH U hakTOpHa.

JIOTUKA 11 MHOXECTBA

TeopeTUKO-MHOKECTBEHHbIe NMOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA.
3aaHue MHOXKECTB MEPEUNCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM.
CranpapTHble 00O3HAYEHUsI YHCIOBBIX MHOXKECTB. IlycToe MHOXECTBO U €ro
ob6o3Hauenue. [lommuoxkecTBo. OOBEIMHEHNE U TIEPECECUCHUE MHOKECTB, PAa3HOCTh
MHOJKECTB.

NnnrocTtpaunst OTHOIIEHWM MEXJIY MHOXKECTBAMU C IOMOLIBIO JTHATPAMM
DOitnepa — BeHHa.

DJieMeHThI Joruku. [ToHsTHE 0 PaBHOCWIBHOCTH, CIIEOBAaHUH, YIIOTpeOIeHNE
JIOTUYECKUX CBS30K eCil ..., MO ..., 8 MOM U MOJbKO 8 MOM cayyae, JIOTUYECKue
CBSI3KU U, UJU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUU

Uctopuss QopMupoBaHusi TOHSATUS 4YHUCIA: HaTypajlbHblE YHCIA, JPpoOH,
HEJIOCTATOYHOCTh PALMOHAIBHBIX YHCEN I TEOMETPUYECKUX H3MEPEHUN,
uppalMoHaibHbie 4uciaa. CTapuHHbIE CHUCTEMBI 3amucu yucen. Jlpodbu B
Baswione, FErunte, Pume. OTkpbiTHe aAecATHYHBIX JpoOeri. CTapuHHBIC



cucteMbl Mep. JlecsaTuunble ApoOM U MeTpuueckas cuctema wmep. llosBienue
OTpULATENBHBIX yucen U Hyid. JI. Maraunknii. JI. Diinep.

3apoxneHue anreOpsl B Heapax apudmetruxu. An-Xopesmu. Poxnenue
OykBenHou cumBonuku. II. depma, ®@. Buer, P. [lekapt. Mctopus Bompoca o
HaxXO0XJeHUU (HOopMyN KOpHEH anreOpanvyecKkux ypaBHEHMH, Hepa3pemHrMocTb B
paaukaizax ypaBHeHMH cTemeHu, Oousblied uerbipéx. H. Tapranes, [x.
Kapnano, H. X. A6enb, 3. l'anya.

N3o6peTenue MeToa KOOpJIMHAT, NO3BOJISOIIETO NIEPEBOUTD
reoMeTpuieckue o0bekThl Ha s3bIK anreOpbl. P. Ilexapt u I1. @epma. Ilpumepsr
Pa3JINYHBIX CHUCTEM KOOPAMHAT HAa IUIOCKOCTH.

3anaua Jleonapno Iluzanckoro (®GuboHauun) o Kponukax, yucia DOuOoHAUUH.
3ajmada O IIAXMATHOW JTOCKE.

Hctoku Teopun BEPOATHOCTEN: CTpaxoBOE €0, a3apTHble urpsl. II. @epma
u b. ITackans. f. bepuymu. A. H. Koamoropos.

IF'EOMETPUA

Harnsanasa reomerpusi. Harnsimueie mpenactaBieHUs O MPOCTPAHCTBEHHBIX
¢urypax: kyO, mapamienenunen, npusMma, nupamunaa, Imap, cdepa, KOHYC,
mnHap.  M3o00pakeHue mpocTpaHCTBeHHBIX ¢uryp. [lpumepsl ceueHui.

MHoOrorpaHHUKH. [IpaBunbHble  MHOrorpaHHuku. Ilpumepsl  pa3BEPTOK
MHOT'OTPaHHUKOB, WIMHAPA U KOHYcA.
[lonstTue  o0bEma;  eguHuIBl  00bEMa.  OOBEM  NPSAMOYTOIBHOTO

napasuienenurnena, Kyoa.

I'eomerpuueckune ¢urypsl. [Ipsameie u yriel. Touka, mpsimMas, INIOCKOCTD.
Otpe3ok, nyd. VYroia. Buasl yrinoB. BepTukanbHble U CMEXKHBIE  YTJIbI.
buccekrpuca yrima.

[TapamenbHble W nepecekarouuecs npsmele. [lepneHauKyIspHbIE TPSIMBIE.
Teopembl 0 mapaJIEAbHOCTA U MEPIEHIUKYJISIPHOCTH NpsAMBbIX. [lepnenaukymsp
U HakJIOHHasg K npsMoil. CepeluHHBIN NEPINEHIUKYIAP K OTPE3KY.

I'eomerpuueckoe  Mectro  To4yek. CBoiicTBa  OUCCEKTPUCHI  yriia H
CEPEIMHHOIO MEPIEHAUKYIAPA K OTPE3KY.

Tpeyronsuuk. BricoTa, Meauana, OMCCeKTpHca, CpEaHss TUHUS TPEYTOJIbHUKA.
PaBHOOeApeHHBIE W PaBHOCTOPOHHUE TPEYrOJbHUKU, CBOWCTBA M MPU3HAKU

paBHOOEIPEHHOTO TpeyroiabHuka. [Ipu3Haku paBeHCTBa TPEYroOJbHHUKOB.
HepaBenctBo TpeyronpHuka. COOTHOIIEHUS MEXKIYy CTOPOHAMH U yrjiaMu
TPEYTroJIbHUKA.

CyMma yrioB TpeyroibHuKa. BHemHue yriael TpeyroiabHUKa. Teopema
@®aneca. Ilogobue TpeyronpbHukoB. Ilpu3HakuM MOJO0OUS TPEYrOIBHUKOB.
Teopema Iludaropa. CuHyc, KOCHHYC, TaHT€HC, KOTAH[E€HC OCTPOro yria
MpPsSMOYTOJIBHOTO TpeyroibHuka W yrjaoB oT 0 go 180 ° ; npuBenenue k
ocTpoMy  yriy.  PelieHwe  OpsIMOYTOJBHBIX TPEYroJabHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOpPMYJIbl, CBS3BIBAIOIIME CHUHYC, KOCHHYC,
TAHIM€HC, KOTAHT€HC OJHOIO W TOro XK€ yrija. PelieHwe TpeyrojbHUKOB:
TeopeMa KOCMHYCOB W  TeopemMa  CHUHYCOB.  3aMeuarelibHble  TOYKHU



TPEYrOJIbHUKA.

Yerbipéxyronsuuk.  [lapaiiesorpamMMm, e€ro  CBOMCTBA W IIPU3HAKMU.
[IpsiMmoyrosibHUK, KBaApar, poMO, HX CBOWCTBA W NpHU3HAKU. Tpameuus,
CpPeAHssl JMHUSA TpaneLHH.

MHoroyrosbHuK. Bplykible MHOroyronpHukud. CymMa YIJOB BBITYKIIOTO
MHOIOYroJibHUKa. [IpaBuiIbHBIE MHOTOYTOJBHUKHU.

OxkpyxHocTes n kpyr. Jyra, xopma. Cexrop, cermMeHT. LleHTpaibHBI yrod,
BIIMCAHHBIN yToJj, BEIMYMHA BIMCAHHOTO yTila. B3anMHOe pacnoyiokeHne npsiMoin
U OKPYXHOCTH, ABYX OKpyKHOcTeW. KacatenpHas M cekymas K OKPYXHOCTH,
UX CBOHCTBA. BnucaHHble M ONHMCaHHbIE MHOI'OYIOJBbHHKHA. OKpPYXHOCTD,
BIIUCAHHAsl B TPEYrOJbHUK, U OKPYXHOCTb, ONMCAaHHAS OKOJIO TPEYTOJbHHUKA.
BnucanHbIe M OIMCAaHHBIE OKPYKHOCTH MPABUIBHOIO MHOTOYTOJIbHHUKA.

I'eomerpuueckue mnpeoOpa3zoBanus. llouarue o pasenctBe ¢uryp. Ilonsitue
O JBWXEHUU: OCeBas W LEHTPpAJIbHAs CHMMETPHUH, MAPAJIIEIbHBIA NEPEHOC,
noBopoT. [loHsitue o momoOum GuUryp ¥ roMOTETHH.

ITocTpoeHuss ¢ mNOMOUIBIO LUPKYIS W JuHEWKU. OCHOBHbIE 3aJayd Ha
IIOCTPOCHUE: JEJECHUE OTPE3Ka IIOMOJIaM; IOCTPOCHUE yIJla, PAaBHOIO JaHHOMY;
NOCTPOEHHUE TPEYTrOJbHUKA N0 TPEM CTOPOHAM; MOCTPOEHUE NEPHEHAUKYIIAPA K
NpsIMOIA; TIOCTPOCHHE OMCCEKTPHUCHl YIJia; JelIieHHe OTpe3ka Ha N PaBHBIX
YacTeu.

Pemienne 3amad  Ha BBIYMCIICHHME, JO0Ka3aTeJIbCTBO U IOCTPOCHHUE C
UCIIOJIb30BAaHUEM CBOWMCTB M3y4Y€HHBIX (UTYP.

HN3mepenne reomerpuvyeckux BeauuuH. JimHa orpes3ka. PaccrosHue ot
TOYKH J10 NpsiMOM. PaccTosiHre Mex 1y napaiyieIbHbIMU IPSIMBIMHU.

[IepumeTp MHOrOyroJibHUKAa.

JInmuHa OKpPY>XKHOCTH, YMCJIO T ; JUIMHA AYTM OKPY>KHOCTH.

I'pagycHass mepa yria, COOTBETCTBHE MEXKJAY BEJIMYUMHOM LIEHTPAJIBHOTO
yrila U JUIMHOM AYTH OKPYKHOCTH.

[Monstue momaau miockux ¢uryp. PaBHOCOCTaBIEHHbIE U PABHOBEIUKHE
burypsl. ITnomane MPSAMOYTOJIbHUKA. [Tmomanu napaiesorpamma,
TpeyroibHuka W Ttpaneuuu. I[lmomane mHOroyroneHuka. IDmomans kpyra u
wiomaae cexkropa. COOTHOIIEHHE MEXAY IUIOMAIIMU MOAOOHBIX (uryp.

Pemrenre 3amad Ha BBIYMCICHHME M JIOKA3aTEIBCTBO C MCIOJb30BAHUEM
U3YYEHHBIX (HOPMYII.

Koopaunarel. VYpaBHenue npsmou. KoopauHaTel cepenvHbl OTpeE3Ka.
@opMmyna pacCTOSIHUSA MEXKIy JBYMs TOYKaMU IUIOCKOCTH. Y PAaBHEHHE
OKPY’KHOCTH.

Bekropsbl. JlnuHa (Moaynb) BekTtopa. PaBeHcTBO BekTopoB. Kominneaphbie
BeKTOpbl. KoopamHaTel BekTOpa. YMHOXKEHHME BEKTOpa Ha  4YHCIO, CyMMa
BEKTOPOB,  pa3JIOKEHHE BEKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
CkanspHoe IPOU3BEICHUE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIE MOHATHUA. MHOXKECTBO, 3JIIEMEHT MHOXECTBA.
3amaHue  MHOXKECTB  IIEPEYUCICHUEM  JJIEMEHTOB,  XAPAKTEPUCTUUYECKUM
cBoiicTBOM. I[lommHOkecTBO. OOBEIUHEHHE U MEPECEUYECHHE MHOXKECTB.



JIeMEHTbI JIOTMKH. Onpenenenue. AKCHOMBI u TEOPEMBI.
JlokazaTenbcTBO. JloKa3zaTenbCcTBO OT MpOTHUBHOrO. Teopema, oOpaTHas HaHHOM.
IIpumep u KOHTpHIPUMED.

[lonsiTue O pPaBHOCWIBHOCTH, CJEIOBAHUU, YINOTPEOJEHUE JIOTUYECKUX
CBA30K eCcu ..., Mo ..., 6 MOM U MOAbKO 6 MOM Clyyae, JOTUYECKUE CBA3KU U,
u.

I'eomeTrpusi B ucTroprmuyeckoM pa3Burtuu. OT 3emiieMepUs K re0 METPHH.
[luparop wu ero mkoma. Danec. Apxumen. IlocTpoenue mnpaBUIBHBIX
MHOTOYTOJIbHUKOB. Tpucekuus yrina. Ksangpatypa kpyra. YaBoeHue KyoOa.
Hcropus umcna n . 3onoroe ceuenue. «Hawana» Esknampa. JI. Dimep. H. W.
JloGaueBckuii. Mcropusi maToro mocryJsara.

N3o6peTenue MeToa KOOpJIMHAT, NO3BOJISFOIIETO NEPEBOAUTH
reoMeTpuieckue o0beKThl Ha s3bIK anreopel. P. Jlekapt u II. ®@epma. [Ipumepst
Pa3JINYHBIX CHUCTEM KOOPAMHAT HAa IUIOCKOCTH.

BEPOATHOCTB U CTATUCTUKA

7 KITIACC

[IpencraBnenne MaHHBIX B BUJE TaOiuil, guarpamm, rpadukoB. 3arojgHEHUE
TaOJMI, YTEHWE M TOCTPOCHUE auarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UTeHue rpadukoB peanbHbIX MpolieccoB. M3Bneuenrne nupopmaiuu us3
JIuarpaMM U TaOJIMII, UCTIONIH30BAHUE U MHTEPIIPETAIUs JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudMeTHdYecKoe, MeJMaHa, pa3Mmax,
HaumOoJbIIee M HAaWMEHbIIee 3HAaYeHUsi Habopa YMUCIOBBIX AaHHBIX. [IpuMmeps
CIIy4ailHOM M3MEHYUBOCTH.

Cny4aitHplii SKCIepUMEHT (ONBIT) M CiydaiiHoe coObiTHe. BeposTHOCTh U
gacToTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MIPUPOIE
U B o0mecTBe. MoHeTa U urpajibHasi KOCTh B TCOPUH BEPOSITHOCTEH.

I'pad, Bepmmua, pedpo. Crenenp BepmiuHbl. Yuciao pédep W cyMmmapHas
creneHb BepmwuH. IlpeactaBienue o cBs3Hoctu rpada. llenu u nmknel. Iyt B
rpadax. O6xox rpada (ditnepoB myth). [IpeacrtaBieHue o0 OPHUEHTHPOBAHHOM
rpade. Pemenne 3amad ¢ momoIiso rpados.

8 KIIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUArpaMM, rpaduKoB.

MHOXEeCTBO, 3JIE€MEHT MHOXECTBa, NOAMHOXecTBO. Onepauuu  Hax
MHOXECTBaMU: OOBEIUMHEHHE, IepeceueHue, aomnojHeHue. CBoOICTBa omepanuil
HaJI MHOXECTBAMH: IIE€PEMECTUTEIIBHOE, COYETATEIIbHOE, PaCIPEICIUTENBHOE,
BKIITOUeHHs. Vcmonb3oBaHWe Tpauueckoro TMpEeACTaBICHUS MHOXKECTB IS
ONMCaHUS PEATbHBIX MPOLIECCOB U SBJICHUM, IPU PELICHHUU 3a/1a4.

N3mepenune paccenBaHus JaHHBIX. Jucnepcus W CTaHAAPTHOE OTKIIOHEHUE
YUCJIOBBIX HA0OPOB. J[narpamMmma paccenBaHusl.

DneMeHTapHble  COOBITHS  ciy4yailHOro ombiTa. CliydailHbie  COOBITHSI.
BepositHoct  coObiTuil. OnNbBITBI € PaBHOBO3MOXKHBIMH — 3JIEMEHTapHBIMU
coObITuaAMU. CinydaiiHbiii BBIOOP. CBA3b MEXK]y MAJIOBEPOATHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMH COOBITUSMH B IIPUPO/JIE, OOIIECTBE U HAYKeE.



HepeBo. CBolicTBa AEPEBBEB: €AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHNUE BUCSYEN
BEPIIMHBI, CBSA3b MEXKIY YMCIOM BEPIIUH U 4uciIoM pédep. [IpaBmino yMHOXKEHUS.
Pemrenue 3amau ¢ momonibio rpados.

[IpotuBomnonoxueie  coObiTusA. Juarpamma Oitnepa. OObeauHEHHE U
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTHs. DopMyna  CIOXKEHHS
BEPOATHOCTEU. YCIOBHAass BEpOATHOCTh. [IpaBuiio ymHOxeHusa. HesaBucumsble
coObrTus. IlpencraBnenue skcrepuMeHTa B BUJE JAepeBa. Pemienue 3anay Ha
HaxO0JICHUE BEPOSTHOCTEHM C IOMOLIBIO JEPEBA CIyYalHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.

9 KITIACC

[IpencraBienue naHHbIX B BUJE TAOJIUII, AUArpamMm, rpauKoB, HHTEpIIpETALUs
naHHbIX. UTeHwe M MOoCTpoeHue Tabiull, JuarpaMm, IpadHUKoB MO peabHbIM
JAHHBIM.

[lepecranoBku u ¢akropuan. CoyetaHusi U 4yucio coyetaHui. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ MCMOJIB30BAHUEM KOMOUHATOPUKH.

'eomerpuueckass BepoATHOCTh. CiyyallHbIM BBIOOp TOYKM M3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYT'U OKPYKHOCTH.

Hcnbitanue. Ycenex u Heyaada. Cepusi ucnbITaHuid 10 nepBoro ycnexa. Cepus
ucneitTanuii bepuynnu. BepositTHocT coObITUl B cepuu ucnbiTanuii bepuysu.

CiyuaiiHasi BeJIMYMHA W paclpelesieHue BeposATHOCTEH. MaremaTuueckoe
oxunanue u gucrepcud. [IpuMepbl  MareMaTM4ecKOro  OXKHMAAHUA — Kak
TEOPETUYECKOIO CPEAHEro 3HAYCHUS BEIWYMHBL. MaremMaTH4ecKoe OXHUIAHUE U
JUCIIEpCUs  CIy4YalHOW BEJIWYUHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUN
bepuynnny.

[lonatue o 3akoHe OonblIMX uMcen. M3MepeHue BeposSTHOCTEH C MOMOILBIO
yacToT. Posib 1 3HaueHne 3aKk0Ha OOJBIIMX YMCET B IPUPOE U OOIIECTBE.



TEMATHYECKOE IIJIAHUPOBAHUE

Ne HaumeHnoBaHue pasjeia Yacsl
n/n yueOHOro
BpeMEeHH
Auredpa I'eomerpus BepositHOoCTh M
CTATHCTHKA
7 kaacc (186 4., 6 4. B Hemeswo — 1, 2 yeTBepTH, 54. B Heesi0 — 3, 4 YeTBEPTH)
1. Bripaxenus, 18
TOKJICCTBA,
YpaBHECHHUS
2. HavansHbie 10
TCOMETPHYCCKUC
CBEJICHUS
3. [IpencraBieHre TaHHBIX 7
4. TpeyroyibHUKH 17
S. DyHKIINH 11
6. OrnucaTenbHasT CTAaTUCTHKA. 8
PaccenBanme maHHBIX
7. Crenens 11
HaTypaJIbHBIM
MoKa3arejaeM
8. MHorousieHbl 17
9. [TapamnensHbIe 13
npsiMble
10. CrnydaifHasi ”3MEHUYUBOCTD 5
11. | ®opmymsl 19
COKPAIIEHHOTO
YMHOKEHUS
12. COOTHOIICHHS MEXTY 18
CTOPOHAMH U yrllaMu
TPEeYroJbHUKa
13. | CucreMbl TMHEHHBIX 16
YpaBHEHUH
14, [ToBTOpEHME. 4
Pemenue 3amau
15. Baenenue B TEOPHIO 5
rpadoB
16. | IloBTOpeHue 6
17. Crnyyaiinble COOBITHSL.
BepositHocTs W yacToTa 2
CIIy4aifHOTO COOBITUS
18. O0600meHue 2
8 kaacc (204 u., 6 4. B HexeN10)
19. PammonansHbIe 23
apobu
20. YeThIpEXYroJbHUKH 14
21. [IpencraBienune faHHBIX 2
22. OnucarenbHas 9

craTucTuka. PaccenBanue




JIAHHBIX
23. | KBajpatHble KOpHU 19
24. IImomans 14
25. MHoxecTBa 3
26. | KBagparnbie 21
ypaBHEHUS
27. ITomoOHbIE 19
TPEYTrOJIBLHUKU
28. BBenenue B Teoputo 4
rpa¢os
29. CrnyuaitHas
U3MEHYHBOCTD.
CnyyaiiHble cOOBITHSL. 14
BeposatHOCTh 1 yacToTa
CIIy4ailHOTO COOBITHSA
30. | HepaBenctra 20
31. OKpy>XHOCTb 17
32. | CremneHs C 1ETBIM 11
IoKa3aTejeM.
OIeMEHTHI
CTAaTHUCTHKH
33. | IloBTrOopenue 8
34. [ToBTOpEHME. 4
Pemenue 3agau
35. O0001mmenne 2
9 kaacc (185 4., 6 4. B Hemento — 1, 2 yeTBepTH, S4. B Hee10 — 3, 4 YeTBEPTH)
36. Ksagparuunas 22
byHKIIHS
37. IIpencraBieHne TaHHBIX 1
38. BexTopsl 10
39. OmnmcaTeabHasi CTaTUCTHKA. 3
PaccenBanue JaHHBIX
40. MHoxecTBa 2
41. Mertona koopauHaAT 11
42. Beenenue B Teopuro 4
rpadoB
43. | YpaBHeHUS U 14
HEpPaBEHCTBA C
OJHOU
MepeMEeHHO N
44, COOTHOIIEHHS MEXTY 13
CTOPOHAMH U yTrIIaMu
TPEeYroJbHUKA.
CkansipHoe
IPOU3BEIEHNE BEKTOPOB
45, CrnyyaiiHast ”3BMEHYMBOCTb.
CrnyuaitHbie cOOBITHSL. 5
BeposTHOCTB M HacToTa
CIIy4aifHOTO COOBITUS
46. | YpaBHeHUA U 17

HCPAaBCHCTBA C




JIBYMS

MIePEMEHHBIMU
47. JlirHa OKpYKHOCTH U 12
IUIOIIAAb Kpyra
48. | Apudpmernueckas 15
Y TeOMETpHYecKas
IPOTrPECCUN
49. | DneMeHTHI DJIEMEHTBHI TI0 15
KOMOHMHATOPHUKH U KOMOMHATOPHKHU
TEOPHH
BEPOSATHOCTEN I'eomerpuueckas
BEPOSTHOCTD
Hcnwitanus bepuynu
CrnydaifHasi BeTUYMHA
O0001enne
50. JBixenust 9
51. HauanbHble cBenenust 2
13 CTEPEOMETPUHN
52. | IloBTropenue 19
53. 006 akcmomax 2
TUIAHUMETPUHT
54, [ToBTOpenue. Pemenne 9

3a7a4




