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PABOYAS ITPOT'PAMMA YYUEBHOI'O KYPCA «AJI'EBPA»
(BA3OBBI YPOBEHD)

(ID 693063)

HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHMM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0pa3oBaHMs: OHAa OOECHEYMBACT M3YYECHHE JIPYTUX JAUCHUIUIMH, Kak
€CTECTBEHHO-HAYYHOI0, TaK W TYMaHHUTApHOIO IMKJIOB, €€ OCBOEHHUE
HEOOXOIUMO JJIi TPOJOJDKEHHS OOpa3oBaHMs U B TIOBCEAHEBHOM IKU3HH.
Pa3Butre y 0Oydwarolmuxcsi Hay4YHBIX MPEACTABICHUM O TPOUCXOKIACHUU U
CYIIIHOCTH aJireOpandeckux aOCTpakiuid, CIoco0e OTPaKEHUsS] MaTeMaTUYeCKOU
HayKOH SIBJICHUW M MPOLECCOB B MPUPOJIE U OOLIECTBE, POJIU MATEMATUYECKOIO
MOJICTTUPOBAaHUS B HAy4YHOM TIO3HAHMM M B TPAKTUKE CIIOCOOCTBYET
(GhOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUYECTB MBIIIUICHUSI, HEOOXOUMBIX
JUIsL ajamnTalud B COBpEeMEHHOM IudpoBoM oOmiectBe. M3ydenue anreOps
o0ecrieunBaeT pa3BUTHE yMEHHsS  HaAOMIOIaTh, CpaBHUBATh, HAXOIUThH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUS,  CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHSI W BBIBOJABI, (POPMYITHPOBATH
yrBepxacHUs. OcBOoeHHE Kypca anreOpbl 00ecrneunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUsT OOYYaIOIUXCSl: OHU HCIHOJIb3YIOT JCAYKTUBHBIE M HWHIYKTUBHBIC
paccyxaeHus, o000IIeHHe U KOHKPETHU3alHio, a0CTparupoBaHUE W aHAJIOTHUIO.
OOyuenue anreOpe mpeArnoyiaraeT 3HAYUTEIBHBI OO0OBEM CaMOCTOSTEIHHOU
JESTeIbBHOCTH OOYy4aroluXcsl, IO3TOMY CAaMOCTOSITEIbHOE peLIeHHE 3aj]ad
SABJISICTCS peaTu3alien eaTeIbHOCTHOTO MPUHIIAIA 00YYEHUSI.

B crpykType mporpammbl yueOHOTo Kypca «Amredpa» s OCHOBHOTO
oOmero o0pa3oBaHUsi OCHOBHOE MECTO  3aHUMAIOT  COJIEpP)KATEIbHO-
METOJINYECKUE JIMHUMU: «HUCTa U BBIYUCICHUN, « ANreOpandecKue BIPaKCHUSD,
«YpaBHeHUsI U HepaBeHCTBa», «DyHkumm». Kaxnas u3 3TUX comepikaresbHO-
METOIMYECKHUX JIMHUM Pa3BUBAETCS HA MPOTSHKEHHHM TPEX JIET U3YYEHUS Kypca,
B3aMMOJCHCTBYSl C IPYTUMHU €ro JTUHHUSAMH. B xome m3ydeHus y4ueOHOro Kypca
oOy4JaronMMcsl TPUXOAUTCS JIOTUYECKH PAacCy’KJaTh, UCIOJIb30BaTh TEOPETHKO-
MHOXECTBEHHBIM S3bIK. B CBsI3M ¢ 3THM B TIporpamMmy ydeOHOTO Kypca
«Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHMKHU, MPEJCTAaBICHHBIE BO BCEX
OCHOBHBIX paszJiellax MaTeMaTH4ecKoro oOpa3oBaHMsI W CIOCOOCTBYIOIINE
OBJIAJICHUIO O0YYarOUIMMHUCA OCHOB YHHUBEPCAJIBHOTO MAaTEMAaTHYECKOTO S3bIKa.
ConepxaTeabHON M CTPYKTYPHOM OCOOEHHOCTHIO Y4EOHOTO Kypca «AJredopa»
SIBJISICTCS] €70 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanune nuHuUM «Yuciaa W BBIUMCICHUS» CIYKHUT OCHOBOW s
JaTbHEUIIIET0 U3yuYeHNUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYJAFOIINXCS



JIOTUYECKOTO MBIIUICHUSI, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS alrOPUTMaMHU,
a TakkKe MPUOOPETCHHUIO TPAKTHUUECKUX HABBIKOB, HEOOXOJUMBIX IS
MTOBCEIHEBHOM KU3HU. Pa3BUTHE MOHITHUS O YUCIIE HA YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHMsI CBSI3aHO C PAUMOHAIBHBIMA W HPPALMOHAIBHBIMU YHCIIAMU,
dbopMHpOBaHMEM TPEACTABICHUN O JCUCTBUTEIBHOM 4YHCJE. 3aBeplleHue
OCBOCHMSI YUCIIOBOM JIMHUU OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIO.

Conepxanne JBYX  anreOpaWyeckmx JMHUH —  «AJnreOpandeckue
BBIPOKEHUS» U «YPaBHEHHUS M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHHUIO Y
oOy4Jaronuxcs MaTeMaTH4eCKoro amnmnapara, HeoOX0AUMOro ISl pelleHus 3aaa4
MaTeMaTUKH, CMEXHBIX MPEAMETOB M NMPAKTHKO-OPHUEHTUPOBAHHBIX 3anad. Ha
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus Y4eOHBIH MaTepuall TpyHIupyercs
BOKPYI pallMOHAIBHBIX BbIpaKEHUH. Aurebpa JAEMOHCTPUPYET 3HAYCHUE
MaTE€MaTUKU Kak sI3bIKa JIJISl MOCTPOCHHSI MATEMATHUYECKUX MOJEINIECH, ONMHUCAHMS
IPOLIECCOB U SIBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anredpe BXOIAT
TaK)Ke JajpHellllee pa3BUTUE AITOPUTMUUECKOIO MBIIIJIEHHS, HEOOX0IMMOT0, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HH(MOPMATUKH, W OBJAJICHUE HABBIKAMHU
NEAYKTUBHBIX paccykaeHui. [IpeoOpazoBanne CUMBOIBHBIX (DOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUS, CIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPYECTRBY.

Copepxanve  (QyHKIMOHAJIbHO-TpaUUECKOW JIMHMM  HAlEJIeHO Ha
HojyyeHue OoOydamoIIMMUCAd 3HAaHUH O  (QYHKUMAX KaKk  BaKHEHIIeH
MaTeMaTUYeCKOM MOJIENIM Il ONHUCAHMUS W MCCIENOBaHUA Pa3HOOOPa3HbIX
MpPOLIECCOB M SBJIEHUM B Mpupone u obuoiectBe. M3ydeHue marepuaia
CHOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS YMEHHS HCIOJB30BaTh pa3INyYHbIE
BBIPA3UTENBHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CIIOBECHBIE, CUMBOJIMYECKHE,
rpadguyeckue, BHOCUT BKJIaJ B (OPMUPOBAHME MPEACTABICHUM O pPOIH
MaTE€MAaTUKHU B Pa3BUTUU UUBUIN3ALMHI U KYJIbTYPHI.

CornacHo ydyeOHOMY IUIaHy B 7-9 Kjaccax wu3ydaeTrcsi y4eOHBIM Kypc
«Anre0Opa», KOTOPbIA BKIIIOYACT CIEAYIOLUIME OCHOBHBIE Pa3/ieibl COJEPIKaHUS:
«Yucna u BBIUKCICHUSN», «ANTEOpandyecKkrue BBIPDOKCHUS», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIIMN.

Ha nsyuenue yueOHoro Kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 gaca B Hegento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Heento).

COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucjaa v BLIYUCJICHUA



Hpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXO0] OT OJHON (HOPMBI 3amucu
npobeit k apyroi. [loHsTHE pamMOHATBLHOTO 4YHCHA, 3alllCh, CpPaBHECHHE,
VIOPSAIOYMBAHUE PAIMOHAIBHBIX 4YHCENl. ApudmeTHdeckue IeHCTBUA C
palMOHAIIBHBIMU YUCIaMu. Pemenne 3a1a4d u3 peajnbHOM NMPAKTUKU HA 4acTH, HA
TpoOH.

Crenenb C HaTypaldbHBIM IOKa3aTeJeM: ONpeNeJeHue, NpeoOdpa3zoBaHue
BBIPDAKCHHI HA OCHOBE OIPEAEIICHHs], 3alHuch OoJbIIMX 4Yucend. IIpoueHTsl,
3aMuch MPOIEHTOB B BUJE IpoOM U ApoOU B BUIE MPOLEHTOB. TpH OCHOBHBIC
3a/1a4M Ha NPOLECHTHI, PEIIEHUE 3a/1a4 U3 PEATbHOU MPAKTUKHU.

[IpuMeHeHnEe NPHU3HAKOB JIEIUMOCTH, PA3J0KEHUE HA MHOXKUTEIU
HATypaJIbHBIX YUCETL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHClIEe TpsAMas U  oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPAKEHUS

IlepeMeHHBIE, UYKMCIOBOE  3HAYEHUE  BBIPAKEHUS C  [EPEMEHHOM.
Jlonmyctumble 3Ha4YeHUs MepeMeHHBIX. [IpencraBieHne 3aBUCHMOCTH MEXKIY
BEeIMYMHAMU B Bujae (Gopmyibl. Beruuciaenus no ¢opmynam. IIpeodpazoBanue
OYKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO paBHbIC BBIPAKECHUS, IpaBUIIa
npeoOpa3oBaHus CYMM U TIPOM3BEJCHUMN, IMpaBUJiia PACKPBITHS CKOOOK U
IpUBEACHUS MOJIOOHBIX CIIaraeMbIX.

CBolCTBa CTENEHN C HATYPaJIbHBIM OKA3aTEIIEM.

OnHowieHsl 1 MHOTOWIEHBL. CTeneHb MHOTO4IeHa. Cl0KEHNE, BBIUYMTAHUE,
YMHOXXEHUE MHOTOWICHOB. POpMyJsbl COKPAIIEHHOIO YMHOXEHHUS: KBaJpar
CyMMbl M KBajpar pasHocth. Dopmyia pa3HOCTH KBaaparoB. PasznoxeHue
MHOT'O4YJIEHOB HA MHOYKUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHMs, MpaBuUiia MNPEOOpPa30BaHUs YpPaBHEHMS,
PaBHOCUIIBHOCTDh YPaBHEHUU.

JIuHeHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YUCIIO KOPHEH JIMHEHMHOIO
YpPaBHEHMS, PEIICHHWE JIMHEWHBIX YypaBHeHUU. (COCTaBlIeHUE YpPAaBHEHUU IIO
YCJIOBHIO 3aJ1auu. Pelenne TEKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHU.

JIuneitHOe ypaBHEHUE C IByMs EPEMEHHBIMU U ero rpaduk. Cucrtema qByx
JIMHEMHBIX YpPaBHEHUU C JBYMS II€pEMEHHBIMU. PemieHuwe cucteM ypaBHEHUU
crioco0oM mojcTaHOBKU. [Ipumepsl pelieHus TEKCTOBBIX 3aJad C MOMOIIBIO
CHUCTEM YPaBHEHUN.

DyHKUNHA

Koopnnnara toukm Ha mnpsmoi. UYucnoBble npomexyTku. Paccrosnue
MEXAY IByMsI TOUKAMH KOOPAUHATHOW MPSIMOU.

[IpssmoyronbHas cuctema koopaunat, ocu OX u Oy. AGciucca u opauHATa
TOYKA Ha KOOpPAWMHATHOM MIOCKOCTH. [lpuMepbl rpadukoB, 3adaHHBIX
dbopmynamu. UreHue rpadukoB peanbHbIX 3aBUCHMOCTeH. [lonsatue QyHKIUU.



I'paduk dpynkuu. CroiictBa ¢pyHkuuil. JIunerinas ¢ynkmaus, e€ rpaduk. ['paduk
¢ynkumu Yy = |X|. I'padudeckoe penieHue TMHEWHBIX YpaBHEHUH W CHCTEM
JIMHEWHBIX YPABHEHUM.

8 KUIACC

Yuciaa 1 BBIYUCTCHUSA

KBampatuslii kopenb u3 uyucia. [lonsarue 00 wuppanvoHAIbHOM YHCIIE.
JecsaTuunble IPUOIKEHUS VppanOHaIbHBIX quced. CaoiicTBa
apu(pMETUYECKUX KBaJpaTHBIX KOPHEH M MX NMPUMEHEHUE K MpeoOpa3zoBaHUIO
YUCJIOBBIX BBIPAKEHHUI U BBIYUCICHUSAM. [IeiCTBUTENBHBIE YHCIIA.

Crenensp ¢ 1enbpIM nokaszaTeneM U e€ cpoiicTBa. CTaHaapTHas 3aluCh YUCIA.

AJire0OpanvecKue BbIPAKEHUA

KBampaTHpil TpExwieH, pa3iloKeHUE KBAAPATHOIO TPEXWIECHA Ha
MHOKHTEIIH.

AnreOpandeckas npo6b. OCHOBHOE CBOMCTBO ajreOpandeckor apoowu.
CnoxeHue, BbIYMTaHUE, YMHOXEHHE, JeJeHHE airedpandeckux JapoOeil.
PannoHanbHbIe BBIpaXKEHUS U UX IPEOOPA3OBAHME.

YpaBHeHMs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, Qopmyia KOpHEH KBaJpaTHOIO YypaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUM, CBOASIIMXCS K JIMHEMHBIM U KBaJIPATHBIM.
[Ipocreiimne qpoOHO-paMOHAIbHBIE YPABHEHUS.

['padrueckas nHTEpHpETALIMS YPABHEHHI C ABYMS IEPEMEHHBIMHU U CUCTEM
JUHEHHBIX ypaBHEHUN C JABYMsI NEPEMEHHbIMU. [Ipumepsl pelieHHs cucTem
HEJIMHEMHBIX YPABHEHM C IBYMS [IEPEMEHHBIMMU.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckum crocoooMm.

UucnoBele HEpaBEeHCTBA MW MX CBoMcTBa. HepaBeHCTBO ¢ OnHOU
IIEpEMEHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHENMHBIE HEPABEHCTBA C OJHOM
nepeMeHHOW. CUCTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKUUHA

[Tonsitue Qynkuuu. OOnacTh omnpeneneHuss M MHOXKECTBO 3HAYEHUU
¢ynkuuu. CnocoOsl 3a1anus PyHKIUH.

I'padux pynkuuu. Urenue cBoiictB ¢yHKuuu mno e€ rpaduky. [Ipumeps
rpagukoB QYHKIIHM, OTPAKAIOIIMX PEAbHBIE TTPOIIECCHI.

OyHKIMM, ONHMCHIBAIOIIME TMPSAMYIO M OOpaTHYI MpPONOPLHOHAIBHbIE
3aBHCHMOCTH, uX rpaduku. OyHkuun y = X2, y = X3, y = \X, y=|X|. [paduuaeckoe
pElLICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciia 1 BeIYUCTICHUSA



PannonanbpHbie yncia, uppaldoHaIbHbIE YHUCIa, KOHEUHbIE U OECKOHEYHbIE
NEeCATUYHbIE JpoOH. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIbHBIC
gucia KaKk OECKOHEYHBIE JCCATHYHBbIE JpoOu. B3amMmHO o0gHO3HAYHOE
COOTBETCTBUE MEKJy MHOKECTBOM JEHCTBUTEIBHBIX YUCEI M KOOPIAWHATHOU
MIPSIMOMU.

CpaBHeHHME JEHCTBUTENBHBIX 4YHCEN, apupMeTUYecKue ACHCTBUA C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pasmepbl 0OBEKTOB OKpPYXAlOIIero MHpa, JIUTEIBHOCTb MPOLIECCOB B
OKPY’KAIOILIEM MHpE.

[Ipubnu>x€HHoe  3HAYEHHME  BEJIMYMHBI, TOYHOCTb  MPUOIMKECHHUS.
Oxkpyrnenue uncen. [Ipuknaka u olieHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneniHO€e ypaBHEHME. Penenne ypaBHEHNM, CBOJSIIMXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHuE. PenieHue ypaBHEHM, CBOISIINUXCS K KBaJIPATHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pelieHNs] ypaBHEHUM TPETbEN U YETBEPTOU
CTETIEHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMWI. PernieHne TeKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHUEe ¢ IByMsS NIEPEMEHHBIMHU U €ro rpaduk. Pemenue cuctem IByx
JUHEWHBIX YpPaBHEHUN C JBYMs IIepeMEeHHbIMU. PemieHue cucreM IByX
YPaBHEHMH, OJHO W3 KOTOPBIX JIMHEWHOE, a JAPYroe — BTOPOM CTENEHHU.
['paduueckas uaTEpNIpETAll CUCTEMBl YPABHEHHM C IBYMS TEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a1a4 aare0panyeckum crocoooM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mepemMeHHOM. KBanpaTHble HEpaBeHCTBaA.
['paduueckas uHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JByMs
[IEPEMEHHBIMM.

DOyHKUUHA

KBagpatuunas ¢ynkums, e€ rpaduk u coiictBa. [lapabona, koopArMHATHI
BEPIIMHBI TapadoJIbl, 0Cb CAMMETPHUH MapadoJIbI.

Ipadukn byaxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBONCTBA.

Yucs10BbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

[ToHATHE YMCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
peKyppeHTHOM dhopmyIoii u popmysoit N-ro ujieHa.

Apudmernueckas U reomerpuyeckas nporpeccud. GopMmynbl N-ro dieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxkeHre 4ieHOB apu(METUYECKOW U TeOMETPUYECKOW Mporpeccuit
TOYKaMHU HA KOOPJMHATHOM IUIOCKOCTHU. JIMHEWHBIA U SKCIIOHEHUMAJIbHBIN POCT.
CIoxHbI€ TPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMbI
YYEBHOI'O KYPCA <«AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUSA IMPOTPaMMbl Y4eOHOTO Kypca
«Anredpa» XapakTepu3yITCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

IPOSIBJICHUEM HMHTEpeca K IMPOLUIOMY M HACTOAIIEMY POCCHHUCKON
MaTeMaTUKH, IEHHOCTHbIM OTHOIIEHHEM K JOCTHXEHUSM POCCUUCKHUX
MaTE€MaTHUKOB U POCCUMCKOM MAaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3TUX
JTOCTHKEHUN B IPYTHX HayKaxX M MPUKJIAAHBIX cepax;

2) rpa:xKIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TIpakJIaHWHA U pealu3aiuu
ero IpaB, MPEJCTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (DYHKIITMOHHUPOBAHUS
Pa3JIMUHBIX CTPYKTYP, SBICHUMN, IPOLIEAYP IPakAaHCKOTo 00IecTBa (HampuMmep,
BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO OTUYECKUX IMpoOJIeM,
CBSI3aHHBIX C NPAKTUYECKUM MNPUMEHEHHEM JIOCTHXKEHUU HAyKW, OCO3HAHUEM
BOXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU TMPAKTUUYECKUX 3a7ad
MaTeMaTUYECKOM HaAINpaBJICHHOCTHU, OCO3HAHUEM BAXHOCTH MAaTEMaTHYECKOTO
00pa3oBaHMs HA MPOTSHKEHUM BCEH >KU3HU ISl YCHEUIHOW MpogecCHOHAIbHOU
NEATeIbHOCTU W Pa3BUTHEM HEOOXOJIUMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM MHIWBUIYATHBHON TPACKTOPHUH 0Opa30BaHUs M KU3HEHHBIX IIJIAHOB
C YU4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAJIBHOMY U JCTETHYECKOMY BOCIPHUSTUIO
MaTeMaTHYCCKNX OOBEKTOB, 3ajay, PEIICHUH, PAcCyXJICHUH, YMCHUIO BUJICThH
MaTeMaTH4YE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

OpUEHTAaIMeld B JEITEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHbBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOIiecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HayKH Kak cdepbl dYenoBeuecKou
JeSTEILHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH JIJIsI PA3BUTHUS LIMBUJIU3ALINH,
OBJIQJICHUEM SI3IKOM MAaT€MaTUKHU U MaTEMaTUYECKOW KYJIbTYpOU KaK CpeICTBOM
MO3HAHUSI MHUpPA, OBJIAJICHUEM TMPOCTEUIIMMHU HaBBIKAMHU HCCIIEI0BATEIBLCKOM
JIeSTCIbHOCTH,

6) ¢usuveckoe BocnuTanue, GopMHUPOBAHME KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOTO 0JIarONoJIyYns:



TOTOBHOCTBIO MPHUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pPOBBS, BEIEHHUS 3J0pPOBOro obOpa3a KM3HU (30pOBOE  TMHTAHUE,
cCOQTAaHCUPOBAHHBIM PEXUM 3aHATHUA W OTIbIXa, peryisapHas (uU3NIecKas
aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HaBBIKa pedICKCHH, TMPU3HAHHEM CBOETO
paBa Ha OLIMOKY M TaKOTO K€ MpaBa JPYyroro 4ejaoBeKa;

7) 3K0JIOTHYecKOe BOCIIUTaAHME:

OpHUEHTalMEl Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAaHUM JI pelIeHus 3a71a4
B 00JIaCTH COXPAaHHOCTH OKpYXKalOMmeld Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB H
OLICHKM WX BO3MOXXHBIX MOCHEIACTBUN JUIsI OKpY)Karolehd Cpelibl, 0CO3HaHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pelIeHUs;

8) ajanTanusa K M3MEHSIOIUMCS YCJIOBUSIM COIHAJIBHON M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSIX HEOMPEIEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pPE3 MPAKTUUYECKYIO JAESATEIbHOCTh, B TOM
YuCJie yMEHUE YYUThCA Yy JPYruX JIoJed, Mnpuooperatb B COBMECTHOU
JEATEeIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 ONbITAa APYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCJIE
dbopmMyIUpoBaTh UAECH, MOHSTHS, TUIOTE3bl 00 OOBEKTaX U SIBJICHUAX, B TOM
YHUCJIE paHee HEU3BECTHBIX, OCO3HABATH JACPUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYID CHUTYyallMlO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIHUN KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbIe pEIIeHUs U JeHCTBUsI, (POpMYyIHUpOBaThH M OIEHUBATH PUCKH U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJornyeckue 1eicTBUA:

e BBIBITH 17} XapaKTEepHU30BaTh CYILLIECTBEHHBIE MIPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHSATHM, OTHOLICHUN MEXIYy MOHATHIMH,
(GopMynMpOBaTH ONpENENEHUsI TOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM
MPU3HAK KJIACCHU(PUKALIMHM, OCHOBAHMS JUIsi OOOOIIEHUS W CpaBHEHUS,
KpUTEPUHU POBOJUMOTrO aHAJIN3a;

e BOCHPUHHMAThH, (HOpPMYIHpPOBaTH M MPEOOpPa3OBHIBATH  CYKICHUS:
YTBEpAUTENbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHbIE M O0OIIHe,
YCIIOBHBIE;

e BBIBJIATH  MAaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
NpOTUBOpEUUsl B (pakTax, JaHHBIX, HAONIONEHUSAX U YTBEPKIACHUSIX,



npenjiaraTb ~ KpUTEpUM  JUIS  BBIABJICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIenaTh BBIBOABI C WCIIOJIH30BAaHUEM 3aKOHOB JIOTHKH, NEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 10 aHAJIOTHH;
pa3OupaTh A0Ka3aTeIhCTBA MATEMAaTHUYECKUX YTBEPXKACHUH (MpsMble U
OT  TPOTUBHOIO),  NPOBOJUTH  CAMOCTOSITENIBHO  HECIOXKHbIE
JI0KA3aTelIbCTBA MAaTEMAaTUYECKUX (PAKTOB, BBICTpPAUBATh apTryMEHTAITHUIO,
MPUBOJANTH TPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH COOCTBEHHBIC
paccyKJIeHus;

BBIOMpaTh CIOCOO pelieHus yuyeOHOM 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pElICHUs, BBHIOMpATh HauOoJiee MOAXOIAIUNA C Yy4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/bCKHe AeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATEILCKUN HHCTPYMEHT MMO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTHBOpPEUYHUE, MPOOIEMY,
CaMOCTOSITEJIbHO yCTaHaBIIMBaTh HMCKOMOE M JIaHHO€, (HOpMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTL MO CAMOCTOATENIBHO COCTABJICHHOMY IUIaHY HECIOKHBIN
OKCIIEPUMEHT,  HEOOJBIIOE  HUCCIEJAOBAHME IO  YCTAHOBJICHHUIO
OCOOEHHOCTEW MaTeMaTH4YeCKOr0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXK]ly COOOM;

CaMOCTOSITeNIbHO  (popMynupoBaTh  OOOOIIEHHS W BBIBOJBI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOJIO/ICHUS, WCCIECIOBAaHUs, OIICHUBATH
JIOCTOBEPHOCTH MOJYUYECHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;
POTHO3UPOBATh BO3MOYKHOE PA3BUTHE IMPOLECCA, a4 TAKKE BBIABUTATH
MPEOJIOKEHUSI O €70 PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmaumeii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh WH(OPMALMU, JaHHBIX,
HEOOXOMMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BBIOMPATh, AaHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(}OpMaALUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BBIOMpPATh (QOpMYy MpeacTaBiIeHUs HH(POpMAUUMU W WIUIFOCTPUPOBATH
peraemMbie 3ajladyd CXeMaMH, JuarpaMMaMH, WHOM rpadukod M ux
KOMOMHAIIUSIMU;

OLICHUBATh HAEKHOCTh MH(POPMALUU TO KPUTEPHUSIM, MPEITOKEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe NeHCTBHA:

BOCIPUHUMATh U (GOPMYJIHUPOBATh CYXKICHHSI B COOTBETCTBHUH C
YCIIOBUSIMU U LEJSIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX U NIMCbMEHHBIX TEKCTAX, JAaBATh MOSICHEHUS IO
XOZly pelIeHUs 3aa4l, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YIIbTAT;



e B XO0/A€ OOCYXIEHMs 3aJaBaTh BOIIPOCHI IO CYHIECTBY OO0CYKAaeMon
TEMBI, NMPOOJIEMBI, PEIIAEMON 3a]1a4M, BBICKA3bIBAaTh HJICH, HALCICHHbBIC
Ha TIOUCK pEUICHUS, CONOCTAaBJISATh CBOM CYXKIEHUS C CYXICHUIMU
IPYrMX YYacTHUKOB JHaliora, OOHapy>KMBaTh pPa3jiM4He€ M CXOJICTBO
HO3UIMM, B KOPpPEKTHOU (opme (opMmynupoBaTh pa3HOTIAcUsi, CBOU
BO3PaKEHUS;

e TMPEACTABIATh  pE3yJbTaThl  PEIICHHsS  3aJadd, OSKCIEPHMEHTAa,
UCCIIEIOBaHMsI, TPOEKTa, CaMOCTOSATENbHO  BBIOMpaTh  opmaT
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTALMN U OCOOEHHOCTEN ayUTOPHH;

e IIOHMMAThb MW  HCIOJIb30BATh  IPEUMYIIECTBA  KOMAHIHOM U
UHIMBUyaJIbHOM pabOThl NpH pPEIICHUH Y4YEOHBIX MaTEeMATUYECKUX
3azay;

e IMPUHMMATH  LEJIb  COBMECTHOM  JEATENBHOCTH,  IJIAHUPOBATH
OpraHM3alMi0 COBMECTHOW paboThl, paclnpenensaTh BHAbI padoT,
J0TOBapuBaThes, 00CYKIaTh MPOLECC U pe3ynbTarT paboThl, 00001IaTh
MHEHHS HECKOJILKUX JTIOJICH;

e yYacTBOBaTh B TIpyHmoBbIX (opmax padoTel (0OCyx)IeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE HITYPMbl M JAPYTHE), BBIIOJHATH CBOK 4YacTh
paboOThl M KOOPAMHUPOBATb CBOM JEWUCTBUA C JAPYTMUMH WIEHAMU
KOMaH/Ibl, OLICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT IO
KpUTepusiM, cHOpMYIUPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBUS.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBHUA
Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3a7auu (WU ero
4acTh), BBIOMPATH CIIOCOO pelnieHrs ¢ YU4ETOM HMEIOIIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTb M KOPPEKTHPOBATH
BApUAHTHI pEeIEHUH ¢ Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTE/JICKT:

e BJIAJAETh CHOCOOAMU CAMOIIPOBEPKH, CaMOKOHTPOJIA Tpolecca U
pe3ynbTaTa pelieHus MaTEMaTUYeCKOM 3a/1auu;

e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh NpPH PpPELICHUU
3a/layd, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENHCTB, HAWIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLIEHMBATh COOTBETCTBHE PE3YJIbTATA JIEATEIBHOCTH ITOCTABIECHHON LIENH
U YCIIOBUSM, OOBSACHATh NPUYMHBI JOCTHXKEHUS WM HEIOCTUNKEHUS
LeJI1, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 7 kiacce oOy4aromMiicss MOJIYYUT CIEAYIOLINE
peIMEeTHbIE PEe3yIbTaThl:



Yuciaa 1 BIYUCICHUA

BoimonusaTe, coderas yCcTHbIe U MUCHbMEHHBIC MPUEMBI, apuMeThuyecKue
JEUCTBUSA C PAllMOHAIBHBIMU YUCIIAMU.

HaxonuTh 3Ha4yeHHs] YMCIOBBIX BBIPAXKEHHI, MPUMEHATH Pa3HOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIUKUCIEHUSI 3HAYEHUN TPOOHBIX BBIPAXKEHUM, COIEepkKaIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuth OT 0AHOM (OPMBI 3aIUCH YUCEN K APYroi (mpeoOpa3oBbIBATh
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B O€CKOHEUYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSA0YUBATH PALMOHAIIBHBIC YUCJIA.

OKpyrJsTh yncna.

BpIMONMHATE NPUKUAKY W OLEHKY pe3ysibTaTa BbIYMCICHHUHW, OLICHKY
3HAYECHUN YMCJIOBBIX BBIPAXKCHHUM. BBINOMHATE AEHCTBUA CO CTENEHSIMU C
HATypaJIbHBIMHU NTOKA3aTEISIMU.

[IpuMeHATh OpU3HAKM  JENMMOCTH, PAa3JIOKEHUE HAa  MHOXKHUTEIN
HaTypaJbHbIX YHCEIL.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C OTHOILLICHHEM
BEJIMYMH, NPONOPUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPIPETUPOBATH
pE3yNbTaThl PELICHU 33/1a4 C YYETOM OTPaHUYEHHMI, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBath anreOpanvyecKkyro TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUsI yUeOHOro MaTepuaa.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKECHUN TPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoinonHATe  mpeoOpa3oBaHMUsl  LIEJIOTO  BBIPAXKEHUS B MHOTOWIEH
MPUBEIECHUEM NTOJIOOHBIX CIAra€MbIX, PACKPBITHUEM CKOOOK.

BBINIONHATE YMHOKEHHME OJHOWIEHa Ha MHOIOWIEH W MHOIOYJIEHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYIIbI KBajipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCymIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOXHUTEIN C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIero MHOXHUTENS, TPYINIUPOBKH CllaraeMblx,
npuMeHeHus: (OpMyJ COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh mpeoOpa3zoBaHKsi MHOTOUWIEHOB Ul PEIICHUs pa3IMYHbIX 3a/1a4
13 MaTeMaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypajdbHBIMHU IIOKA3aTENAMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate yniMHENHBIE YpaBHEHHS C OJHOW MEPEMEHHOM, NMPUMEHSS ITpaBUiIa
IIepexosa OT MCXOAHOIO YpPaBHEHUS K pPaBHOCWIBHOMY emy. IIpoBepsTs,
ABJISIETCA JI YUCIIO KOPHEM YPaBHEHHUS.



[TpumensTh TpaduyecKkue METObl IPU PEUICHUH JMHEWHBIX YpPaBHEHUH U
UX CHCTEM.

[lonGupats mpuMepbl Map YHCEN, SBISIONUXCS PELIICHHEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEHHOIO YpaBHEHHS C
IBYMsI NIEPEMEHHBIMH, MOJB3YSCh TpaQUKOM, HPUBOAUTH HNPUMEPHI PELICHUS
YpaBHEHUS.

Pemars cucremsl IBYX JMHEWHBIX YPaBHEHUM C JIBYMsI IIEPEMEHHBIMH, B
TOM YHCJIe TpaUIECKU.

CocTaBiATh M pelaTh JIMHEHMHOE YPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCJIOBHUIO 3aJa4d, WHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 331a4M MOJy4EHHBIN pe3yJIbTarT.

DOYyHKIUU

N300paxaTh Ha KOOpPAWHATHOM MPSAMOMl TOYKHU, COOTBETCTBYIOLIHME
3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAaJbl, 3aIIMCHIBATh YHCIIOBBIC
MIPOMEKYTKH Ha aareOpandeckoMm si3bIKe.

OtMeyaTh B KOOPJUHATHOM MJIOCKOCTH TOYKHU IO 33JaHHBIM KOOpPJIMHATAM,
CTpOUTh rpaduku TMHENHBIX QyHKIMNA. CTpouTh rpaduk GyHKIMU Y = [X|.

OnucelBaTh C NOMOIIbIO (PYHKIMHA M3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pacCTOSIHUE, LIE€HA, KOJIMYECTBO, CTOMMOCT,
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuthb 3HaueHHne PyHKIIMU 1O 3HAYECHHIO €€ apryMeHTa.

[Tonumars rpaguueckuii cnocod mpeAcTaBieHUs W aHajau3a MH(GOpPMaluH,
U3BJIEKaTh W HMHTEPHOPETUPOBATh HWHGOPMALMIO U3 TPaQUKOB pealbHbIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K koniy oOydenus B 8 kJjacce oOydaromuiicss MOJYyYHUT CIEAYIOIIUE
MpEAMETHBIE PE3YJIbTATHI:

Yucia 1 BbIYUCICHUSA

Hcronbs30BaTh HAYAJIBHBIE MPECTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
yycen AN CPAaBHEHHMs, OKpPYIJIEHHS UM BBIUMCIEHUH, H300paxkarb
NEUCTBUTENBHBIE YMCIIA TOYKAMHU HA KOOPAUHATHOM IIPSIMOM.

[IpuMeHsATh MOHATHE apU(PMETHUECKOTO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, WCIOJIb3YSl MPU HEOOXOIUMOCTU KalbKYJSATOP, BBHIIOJHATDH
npeoOpa3oBaHus BBIPAKEHUHM, COIEpXKAIIUX KBaJIpaTHbIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEW.

Hcnonb3o0Bath 3anMcu OOJBIIMX U MAJIbIX YHCE C MOMOIIBIO JI€CITUYHBIX
npoOeii u creneHeit uucia 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHATh TMOHATHE CTENEHW C LEeIbIM [0Ka3aTeJIeM, BBINOJIHATh
npeoOpa3zoBaHus BHIPAXKEHHM, COAEpKAIIUX CTETIEHU C LEIbIM IMOKA3aTEIeM.



BBINMOMHATE TOXIECTBEHHBIE MPEOOPA30BaHUS PALIMOHAIBHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI JICUCTBUI HAJl MHOTOWICHAMH U alre0panyecKuMu Jpo0sMHu.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEH.

[IpumensTh peoOpa3oBaHus BBIPAXKEHUN NI PEIICHUS Pa3IUYHbIX 3a7a4
13 MAaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiats nuHeHbIe, KBaJpaTHbIE YPAaBHEHUSI U pPAllMOHAIBHBIC YPaBHECHUS,
CBOJISIIIMECS K HUM, CHCTEMBI IByX YPaBHEHH C IBYMS IEPEMEHHBIMM.

[IpoBOAMTH MpOCTEMIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHECHUH, B
TOM 4YHCJIE C NPUMEHEHHEM TpaduyecKuX TMpeacTaBicHUuN (ycTaHaBIWBATh,
MMEET JIM YpPaBHEHHE WJIM CHUCTEMa YPABHCHHU pEIICHUS, €CIM HUMEET, TO
CKOJIbKO, U MPOYEE).

[lepexoauTh OT cioBecHOM (POPMYITMPOBKH 3ajauu K €€ anredpandeckoit
MOJENN C TIOMONIBIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMbl ypaBHEHUHU,
UHTEPIPETUPOBAT B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJYyYECHHBIN
pEe3yJIbTAT.

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHMsI, OIICHKH,
pelIaTh JTUHEHMHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW M HUX CUCTEMBI, JaBaTh
rpa@uyuecKyr0 WILTIOCTPAIlMI0O MHOKECTBA PEIICHUNA HEPABEHCTBA, CHUCTEMBI
HEPAaBEHCTB.

DOYyHKIUU

[ToHumaTh ¥ UCHOJIb30BaTh (YHKIIMOHAIBHBIC TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 00O03HAUYECHMS), ONPENCNITh 3HaUeHHE (YHKIUU MO 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIIUHU TI0 €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX QYHKIMA BUA:

y = kix, y = X2,y = x3,y = |X|, Y = VX, OIHUCBIBaTh CBOWHCTBA YHCIOBON
dbyHkIuu 110 e€ rpaduky.

K xonrmy oOydenuss B 9 kjacce oOydarouuiics TMOJIYYUT CICAYIOIINE
IpPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCJICHUSA

CpaBHUBATH U YNOPSAI0YMBATH PAIUOHAIIBHBIC U UPpAllMOHATLHBIE YUCIIA.

Beimonuate apudmMeTdecKkue IEUCTBUS C PAMOHAIBHBIMU YHUCJIaMHU,
codeTass YCTHbIE W TIMCbMEHHbIE MPHUEMBI, BBINOJIHATh BBIYUCICHUS C
HMppalMoOHaIbHBIMU YUCIAMH.

Haxomute 3HaueHus CTENEeHEeW C LENbIMU MOKAa3aTeasAsMUh W KOPHEH,
BBIYUCIISATh 3HAUCHUS YHUCIIOBBIX BBIPAKCHHUIA.

OKpyrJIsITh JEeWCTBUTENIBHBIE YKCIA, BBIMOJHATH MNPUKUIKY pe3yJbTrara
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHElHbIE W KBaJpaTHbIC YpaBHEHUs, YPaBHEHMS, CBOASIIUECS K
HUM, MTPOCTENIITNE JPOOHO-palMOHATIBLHBIE YPABHEHUS.



Pemate cuctembl IByX JMHEHHBIX YpaBHEHUW C JABYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBISETCS TMHEUHBIM.

Pemate TekcTOBBIE 3amauyn anreOpamdeckKuM CIocoOOM ¢ TIOMOIIIBIO
COCTABJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpocTeine uccie0BaHus YpaBHEHUN U CUCTEM YpaBHEHUH, B
TOM YHCIIE€ C TMPUMEHEHHEM TrpaduyecKux Mpe/cTaBleHni (yCTaHaBIIUBATh,
MMEET JIM YpaBHEHUE WIM CHCTEMa YPAaBHEHUW PEIICHUS, €CIH HMEET, TO
CKOJIbKO, U MPOYEE).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaThb
pelieHrue HEPaBEHCTB HA YHUCIOBOM MPSIMOM, 3alIMCHIBATH PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemiath  cuctembl JIMHEWMHBIX  HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIIOUAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)xaTh pPEIICHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM MPSIMOM, 3aMUChIBATh PEUIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEUIEHUN PA3JIMYHBIX 33]1a4.

DOYyHKIUU

Pacno3naBath (yHKIIMKM W3ydyeHHBIX BHUJOB. [loka3biBaTh CXeMaTUYECKH

pacroioXeHue Ha KOOPMHATHOH MIocKocTH rpadukoB GyHkimid Buaa: y = KX, y
=kx+b,y=klx,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3HAYECHUN KOA(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth 1 U300paXkaTh CXEMATUYECKU I'paUKU KBaIpaTUYHBIX (YHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMI MO UX Ipadukam.

Pacno3naBaTh kBagpaTuyHy0 (QYHKLIHIO 1O (GOpMYIIe, MPUBOIUThH MPUMEPHI
KBaJApaTUYHBIX (QYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPHUHU.

Yucii0BbIe NMOCTEA0BATEILHOCTH M IIPOrPEeCCHH

Pacnio3naBaTh apu(pMETHUECKYI0O M TE€OMETPUUYECKYI0 MPOTPECCUU TpHU
pa3HBIX CrocoOax 3aJaHusl.

BbBINONHAT  BBIYMCIEHHMS C HUCMOJb30BaHWEM (GopMyn N-TO  4ieHa
apu(pMETHIECKON U TEOMETPUUECKOUN MPOTPECCHid, CyMMbI MTEPBBIX N YJICHOB.

N300paxaTh WieHbl MOCIEAOBAaTEIbHOCTH TOYKAMH Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YKHCIIOBBIMHU MOCIEAOBATEIHOCTIMU, B TOM
YKCIIe 3a/1a4d U3 PeabHOM JKU3HU (C UCIIOIb30BAHUEM KaJIbKYJIATOPA, HIUPPOBHIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (undposbie)
KoHnTpoJbHbie
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
Yucna v BBIYUCIICHHUS. o5 1 bubnmuorexa [JOK
Pammonansubie uucia https://m.edsoo.ru/7f415b90
AnreOpandeckue 97 1 bubnnoreka [HOK
BBIPAKEHUS https://m.edso0.ru/7f415b90
bubmuorexa [JOK
0% 20 1
PABHCIINL 1 HepapeHctna https://m.edso00.ru/7f415b90
Koopaunats! u rpadguku. 24 1 bubnuorexa [JOK
OyHKIUU https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
HosTopenne u obobuene 0 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 102 5
I10 ITPOI'PAMME
8 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiio (uu¢posBbie)
KonTpoJsbHsbie
n/n U TeM IPOrpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThI
pecypcsl
Hucna v BBIYKCIICHUS. 15 1 bu6mmoreka [IOK
KBanparsble kopHU https://m.edsoo.ru/7f417af8
Yucna v BBIYUCICHHUS.
CremneHs C 1eNbIM 7 bubmorexa [JOK
B https://m.edsoo.ru/7f417af8
MOKa3aTeseM
Anrebpanueckue
BeIpakeHUs. KBajipaTHbIit 5 1 bubmorexa HOK
p - BaAp https://m.edsoo.ru/7f417af8
TpEXUIIEH
Anrebpanueckue
- 15 1 bubnmoreka [JOK
P ) https://m.edsoo.ru/7f417af8
Anrebpanueckas 1po0b
YpaBHEHUs U HEPABEHCTBA. 15 1 bubnnorexka [JOK
KBanpaTtHble ypaBHEHUs https://m.edsoo.ru/7f417af8
YpaBHEHHs 1 HEPABEHCTBA. 13 1 bubnmuotexa [JOK
CucremMbl ypaBHEHUN https://m.edsoo.ru/7f417af8
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7 YpaBHEHHS 1 HEPABEHCTBA. 12 1 bubnmoreka [JOK
HepaBencrtpa https://m.edsoo.ru/7f417af8
3 @yHkuuu. OCHOBHbBIE 5 bubnuoreka [IOK
MIOHATUSA https://m.edsoo.ru/7f417af8
9 ®Oyukiuy. Yucnossie 9 1 bubnnoreka [HOK
byHKIIH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 HosToperne 1 obobmene 0 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB 102 3
I10 ITPOI'PAMME
9 KIIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U (uudposBbie)
KoHTpoJbHbIe
n/m TeM NPOorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI
pecypchl
1 Yucna v BIYKCIICHHS. 9 bubmuorexa [JOK
JlericTBUTENBHBIC YMCTIA https://m.edso00.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA.
2 YpaBHEHUs C OJTHOU 14 1 bubmorexa HOK
p . a https://m.edsoo.ru/7f419d08
MepeMEHHOMN
3 YpaBHEHUs U HEPABEHCTBA. 14 1 bubnuotexa [JOK
CucreMbl ypaBHEHH https://m.eds00.ru/7f419d08
4 YpaBHEHUs 1 HEPABEHCTBA. 16 1 bubnnoreka [JOK
HepasencrBa https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
> Dymrui 16 L https://m.edso00.ru/7f419d08
6 Yucnoskle 15 1 bu6mmoreka [JOK
OCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, 18 1 bubmuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 102 6
I1O ITPOI'PAMME
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PABOYAS TIPOIT'PAMMA YYEBHOT'O KYPCA «I'EOMETPUS»
(FA3OBBIH YPOBEHD)

(ID 715138)
MOSICHUTEJbHAS 3ATIMCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HaA  JIOTUYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01m1ero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKA3bIBATh
VUCTUHHBIE YTBEPXKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHHs «OT IPOTUBHOTO», OTIMYaTh CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpPOBATH OOPATHBIE YTBEPKIACHUS.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JODKEH Hay4duThCs
OIpPENEIUTh T€OMETPUUECKYIO (UTYypy, ONMHUCATh CIOBAMM JaHHBIA UYEpTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabesiss Wik TpeOyeMble pa3Mephbl Trapaka aJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYECHUU I'€OMETPHUMU.
[Tpu pemieHnu 3agad MPaKTUYECKOrO XapakTepa OOydYarolIUICs YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T€OMETPUU C JAPYTUMHU Y4EOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPEEICHUS T€OMETPUUECKUX PUryp
U TIOHSTHH, IEMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHUU B (PU3UKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Meroax koopauHat» u «Teopema
[Tudaropar.

VYueOubiii kypc «l'eoMeTpus» BKIIOUYAET CIACAYIOIIHE OCHOBHBIC pa3JIeiibl
comepxkanusi: «['eomerpuueckue ¢Gurypel u WX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKapToBbl KOOpAMHATHL Ha  IJIOCKOCTHY,
«Bekrtops», «/IBrxkenus miaockoctn», «IIpeodpasoBanus mo100us».

Ha uzydenue yue6HOro Kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMexXHbIE yIubl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LMPKYJIS WU JIMHEWKU. TpeyroyibHHK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJLIENbHBIX MPAMBIX. CyMMa yIioB TPEYTOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OOoJbllel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku u cBorcrsa. YacTHbie
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronbHUKOB, Ko3pduimueHnt mnomodus. I[lpusHaku momooUs
TpeyroJibHUKOB. [IpuMeHenne noqooust mpu peleHny NPpakTUYEeCKUX 3a/1ay.



CpoiicTBa momaaei reomerpudeckux Quryp. DopMmynbl s IIIOLIAAN
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIoMaaAen
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/]a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
VYriel  MexIy XopgaMu M CEeKyU[MMU. BrnucaHHble W ONKMCAaHHbBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnoioxkeHue JAByX OKpyxkHocrel. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI TPUBEACHUS.

Pemienne TpeyronpHuKOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
PemieHne mnpakTUYeCKUX 3aJad C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB W
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
IIPOTUBOIOJIO)KHO  HANPABIICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMM HaJ BEKTOpamu. PaznoxkeHue BEeKTOpa MO ABYM
HEKOJUIMHEApHbIM BekTOopam. KoopauHatel BekTopa. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXOXKJICHUS JJIUH U YIJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeToa KOOpIHHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKUA. JlmuHa  OKpyxkHOCTH. I'pamycHas w
paaraHHas Mepa yria, BBIUUCIEHUE [JIMH Iyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (d1eMeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPOLUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX NPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHuUs U KUZHEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTHA W 3HAYMMOCTHU U1 PA3BUTHUS LUBUIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1arONMOy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCHU, TPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IIOCJEACTBUU I OKPYKAIOIIEH cpeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTpPMEp, KOPPEKTUPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBILITh M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (OPMyIHpPOBaTh M  MPEOOpPa3OBBIBATh  CYXKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIHLHO HECIIOKHBIC JOKA3aTeIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HMHPOPMALMK W HUIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATDL U (1)OpMy.HI/IpOBaTI) CYXKIACHUA B COOTBCTCTBUHN C YCIIOBUSAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe 0OCYXJIE€HHsI 3a1aBaTh BOIPOCHI MO CYIIECTBY O0CYKIa€MOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIMBUIYaIbHOU
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, AapryMEHTHUPOBAaTb M KOPPEKTHPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PELICHUU 3a7a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
IIPEIMETHBIE PE3YIIbTATHI:

PacriosnaBaTh W3y4eHHBIE TEOMETpPUYECKHE (UTYpBI, OMpPEaeisITh UX
B3aMMHOE PACIOJIOKEHUE, HM300pakaTh TE€OMETPHUECKUE (QUTYPHI, BBITIOIHSATH
YEpTEXKU [0 YCIOBUKO 3adaud. M3mepsATs JIMHEHHBIE U YIVIOBBIE BEJIMYMHBI.
PemaTp 3a1a4M Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyl0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM JKM3HHU, Pa3MEpOB MPUPOJAHBIX OOBEKTOB. Pasznuuarh pa3mepbl ITHX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTek U K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCsd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYNKICHUS C MCIIOJIBb30BAHUEM I€OMETPUYECKUX
TEOPEM.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MIPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUUECKUX 3a]1a4.

OnpenensiTe napamuieIbHOCTh IPSIMBIX C MOMOIIBIO YTII0B, KOTOpPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTs NapayieIbHOCTh NPSIMBIX C OMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BBIYMCICHUS UM HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYECHUS
VIJIOB B TEOMETPUYECKHMX 3aJa4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mpakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTA TOYEK. YMETh OMNPENCATh
OMCCEKTPUCY yIJIa U CEPEUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTHM M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TT0JIb30BAaThCS UX CBOWCTBAMH. Y METh IPUMEHATH 3T CBOWCTBA MPHU
pellIeHuu 3a7ay.

Brnagere MoOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh e€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKHE TTOCTPOEHUS C MMOMOILBIO [IUPKYJIIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHSTh
X CBOMCTBA NPHU pELICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemon
dajieca 1 TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B IMPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101b30BaThCsl STUMH MOHIATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a7a4.

Bbruncnsate (pa3nuyHbIMU Crioco0amMu) IUIONIAAb TPEYTroJbHUKA U IJIOLIaN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEKYILUMHU) U YIIIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEJIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPBHIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO0 KaTbKYJIATOPA) AJIUHbI
U YTJIBI JUTSI HeTAOJUYHBIX 3HAYCHUH.

[Tomp3oBaThCs popMystamMu TPUBEACHHS M OCHOBHBIM TPUTOHOMETPUICCKUM
TOXAECTBOM IS HAXOXICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOKJICHUST PA3IMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
pELIEHUH T€OMETPUYECKUX 3aa4.

Brnanets moHsTHSIMH — npeoOpa3oBaHHMs  MOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MoJ00HBIX Quryp. [loap30BaThes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, yMmMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJbI y TMOAOOHBIX (GUTYP.
[IpumeHsaTh CBOMCTBA TOMOOWS B MPAKTHUYCCKUX 3a7adax. YMETh MPUBOIUTH
pUMEPHI TOJI0OHBIX (GUTYP B OKPYKAIOIIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O IIPOU3BEIACHUN OTPE3KOB XOPH, O MPOU3BEACHUN
OTPE3KOB CEKYILIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICJI, TPUMEHATh WX B PEIICHUH TEOMETPUYECKUX M (U3UYECKUX 3ajad.
[IpuMeHATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, NPUMEHSTH €r0 B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagete NMOHATUAMU TPAaBUIBHOIO MHOTOYTOJIBHHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIATH IUIOLIA/b
Kpyra u ero yacreu. [ I[puMeHsTh noryyeHHbIE YMEHHUS B PAKTUUECKUX 3aa4ax.

Haxonuth ocu (WM TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JBHKCHHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpUMEHATH TOTYyYEHHBIC 3HAHMS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJIEIIH IS 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIUUCIICHUS
C TPUMEHEHHEM TOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, Te
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3aesaoB U TeM Kontpoabusbie IIpakruuec
n/n Bcero o0pa3oBaTte/ibHbIE
MporpamMmMbl padoThI KHe padoThl
pecypchl
IIpocreiimue
reOMETPUUECKHUE
UTYpBI U X
1 E)BOI;,(I:TBa 14 bubmuorexa [JOK
i https://m.edsoo.ru/7f415e2e
N3smepenne
F€OMETPUUYECKHUX
BEIIUYUH
bubmuorexa [JOK
2 T 22 1
PEYTONBHIRH https://m.edsoo.ru/7f415e2e
[TapannensHbie
npsiMbIe, CyMMa bubnnoreka [JOK
3 14 1
YIJIOB https://m.edsoo.ru/7f415e2e
TPEYroJIbHUKA
OxpyKHOCTb U
4 KpYT. 14 1 bubnnorexa [JOK
I'eomeTpuyeckue https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
IToBTOpEHME,
5 0606 I;HI/IG 4 1 bubnuotexa [JOK
HE https://m.edsoo.ru/7f415e2e
3HaAHUU
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KosunuyecTBO 4acos DJIeKTPOHHbBIE
HaumenoBanue
No IpakTuye (uudposbie)
pa3aeiioB M TeM KoHTpoJbHbIE
n/n Bcero CKHe oOpa3oBaTe/ibHbIE
MporpamMmal padoThI
padoThI pecypcbl
N bu6mmoreka [IOK
1 q 12 1
CTHIPEXYTOTIBHHIH https://m.edsoo.ru/7f417e18
Teopema ®aneca u
Teopema o
5 IPONOPLUOHAIBHBIX 15 1 bubnuoreka [IOK
OTpE3Kax, https://m.edsoo.ru/7f417e18
MO00HBIE
TPEeYroJIbHUKU
Inomane.
Haxoxnenue
Iomanaeu
3 TpE HIOJZI[bHI/IKOB u 14 1 bubmaorexa [IOK
peyr https://m.edsoo.ru/7f417e18
MHOTOYTOJIbHBIX
¢buryp. [Mnomaau
no1I00HBIX (Uryp
Teopema ITudaropa
4 U Havaa 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
TPUTOHOMETPHUH
Vel B
OKPY>KHOCTH.
Brucanunie u
OIMCAaHHbBIE
5 YEeTBIPEX YT OJILHUKHU 13 1 bubmmorexa LHOK
PeXyr ' https://m.edsoo.ru/7f417e18
KacarenpHrble K
OKPY’KHOCTH.
Kacanue
OKPYKHOCTEH
5 IToBTOpEHME, 4 1 bubnnoreka [JOK
000011IeHnEe 3HAHNI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO
YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne IpakTHYec (uudposbie)
pa3aesioB U TeM Konrpouabnbie
n/n Bcero KHe o0pa3oBaTte/ibHbIE
NMPOrpamMmbl padoThbI
padoThbI pecypchl
Tpuronomerpus.
TeopeMsbl
1 KOCHHYCOB U 16 1 bubmmorexa [JOK
Y https://m.edsoo.ru/7f41al2c
cuHycoB. Pemenue
TPEYroJIbHUKOB
[IpeobpaszoBanue
O00uSI. BuG 10K
noIMoTeKA
2 M 1 1
cTpurieciie 0 https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPY’KHOCTH
bu6mmoreka [IOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2c
JexapToBbl
4 KOODPJIMHATHI Ha 9 1 bubmmorexa LOK
P https://m.edsoo.ru/7f41al2c
TJIOCKOCTH
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Jnuua
5 OKDVIKHOCTH 1 3 bu6mmoreka [IOK
Py https://m.edsoo.ru/7f41al2c
IJIOIIAb KpyTa.
Beruucnenue
TIOIIAIe
5 JBrxeHus 6 bubnuotexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c
IToBTOpEHwME,
o0o01Ienue, bu6mmoreka [JOK
7 7 2
CHUCTEeMaTU3alus https://m.edsoo.ru/7f41al2c
3HaHUU
OBIIEE KOJIMYECTBO
YACOBIIO 68 6 0

[TPO'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSTHOCTDb U CTATUCTHUKA»
(BA3OBBI YPOBEHD)

(ID 715316)

INOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTAaTUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOAMMOM KaXKJIOMy 4esloBeKy. Bo3pacraer umcio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi OATOTOBKA
B 00JacTH BEpPOATHOCTHM U CTATUCTHUKW, Takas TMOATOTOBKA BaKHA JJIs
IPOAODKEHUs 00pa30BaHus U /ISl YCIIEIIHOM po¢eCCUOHAIbHON Kaphephl.

Kaxxapiil yenoBek MOCTOSSHHO IPUHKUMAET PELIEHUS] HA OCHOBE UMEIOLIUXCS Y
HEro JaHHBIX. A JUIs1 0OOCHOBAHHOI'O NMPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyuarouxcs GyHKIIMOHAIbHYIO TPAMOTHOCTb, BKIIIOYAIOUIYIO B C€0s1 B KaUECTBE
HEOTHEMJIEMOM  COCTABISIIONICH yMEHHE BOCIPUHUMATh W KPUTUYECKHU
aHAJIM3UPOBATh HHPOPMAITUIO, IPEICTABICHHYIO B Pa3INYHBIX (hOpMax, TOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX pEabHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMHU cOopa, aHaiu3a u
NPECTaBICHUS JTaHHBIX W3 Pa3jINuHBIX cep KU3HU OOIIeCTBA W TOCYJapCTBa
npuoOuiaeT oOydalmMxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHne OCHOB
KOMOMHATOPUKHM pPa3BHUBAET HABBIKM OpraHU3aluy Iepedopa M mojacyéra yucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MareMaTuueckuil GyHIAaMeHT 1yt GOPMHUPOBAHUS KOMIIETSHITUI B
00nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOSITHOCTH 00OTaIllaloTCsl MPEACTaBlIeHUss OOyYarouuxcsi O COBPEMEHHOM
KapTHHE MHpa M METOJaX €ro HCCielOoBaHUus, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK MCTOYHHUKA COIIMAIHO 3HAYMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUSI.

B cooTBeTcTBMU C JaHHBIMU IIENIMH B CTPYKType MPOTpaMMbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOILEr0 0Opa3oBaHUs BbIICICHbI
CIIEyIOIIMEe CoepKaTeabHO-MeTonnyeckue auHuu: «[IperncraBienne NaHHBIX U
onucaTeNbHas CTaTUCTUKa», «BeposSTHOCTBY, «DIeMEHThl KOMOMHATOPUKH,
«BBenenue B Teoputo rpadony.



Conepxanue nuHun «lIpencrapieHue TaHHBIX U ONMUCATENIbHAS CTATUCTUKA
CIIY)KUT OCHOBOW Juisi (hOPMHpPOBAHUS HABBIKOB palbOThl ¢ WH(pOpmMammei: oT
YTEHUS W WHTEpIpeTanuu WHGOpPMAIMK, TNPEACTABICHHON B TaOnmuIax, Ha
auarpaMMmax W rpadukax, J0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
WCIIOJIb30BAHUEM CTAaTUCTHUYECKUX XAapaKTEPUCTUK CPEAHUX W PACCEUBAHUSL.
PaGotas ¢ maHHbIMH, OOydarmuecs ydaTcsi CUMTBIBATH W WHTEPIPETHPOBATH
JIaHHbIC, BBIBUTaTh, apTyMEHTUPOBATh M KPUTUKOBATh MPOCTEHUIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIMMH W3MEHUMBOCTb, U OIICHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYMHBI U MIPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM W3MEHYMBOCTH, MCCIICIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIS
M3YUYCHUS] TEOPUU BEPOSTHOCTEH. bobllloe 3HAUYEHHE HMEIOT MNPaKTHUYECKUE
3a/1aHUs1, B YACTHOCTHU OMBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[ToHsiTHEe BEpPOSTHOCTU BBOAUTCS KakK Mepa MPaBIONoOA00us CIy4yalHOTO
coObitus. [lpm wu3ydyeHnu y4yeOHOro Kypca oOydarluecs 3HAKOMSITCA C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS  BEPOSITHOCTEM B CIIyYaWHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOHBIMU 3JIEMEHTapPHBIMU HCXO0/1aMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMHU CTaBUTh M pelIaTh 0o0Jiee CIOKHbIC
3amayu. B yueOHBII Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHOKE€CTBAMU M OCHOBHBIMHU OIIEPALMSIMUA HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEpbl IPUMEHEHUS Il PEUICHUs 3aJlad, a TAKXKE HCIOJb30BaHUS B JIPYTHUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHBIM Kypc «BepoATHOCTh M CTaTHUCTHKA», B
KOTOpBIM  BxomsaT pazgensl: «lIpencraBieHue JaHHBIX H  ONKMcaTelbHas
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHThl KOMOWHATOpuku», «BBemenue B
Teopuro TpadoBy.

Ha usyuenue yue6HOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmo), B 8 kimacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).

COAEPXAHUME OBYUYEHUA
7 KIIACC

[IpencraBiieHrie JaHHBIX B BUJE TAaOJUIl, AUArpamm, rpaduKkoB. 3amnojHEeHUE
TaOJUIl, YTEHHE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpauKkoB peasibHBIX MpoIieccoB. M3Bneuenue nndopmarim u3
JUarpaMM U TaOJIHII, UCTIONH30BAHUE U MHTEPIPETALNS TAHHBIX.



OmnwucarenpHas CTAaTHUCTHKA: cpelHee apu(pMeTHYecKoe, MeauaHa, pa3max,
HanOOJIbIIIeE ¥ HAWMEHbBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOM U3MEHYUBOCTH.

CnyyaliHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
yacToTa. PoJb MaoOBEpPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
u B obmiectBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUU BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Cremens BepmuHbl. Yncino pébep W cymmapHas
creneHb BepiuH. [IpencraBienue o cBsizHoctu rpada. Lemu u nukisl. [lytu B
rpadax. O6xon rpada (viinepo myth). [lpeacraBienue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ noMous0 rpados.

8 KUIACC

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

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud Haj
MHOXECTBaMU: OOBbEIMHEHUE, IMepeceueHue, aomnojHeHue. CBoNCTBa omnepanui
HaJ| MHOXKECTBAMH: II€PEMECTHUTENIbHOE, COYETATENIbHOE, pPACHpPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue TrpaduyecKkoro MpeiCcTaBICHUsT MHOXECTB Jis
OIMCAHMSI PEATBHBIX IIPOLIECCOB U SIBJIICHUMN, IPU PELICHUY 3a/1a4.

N3mepenne paccerBaHMs JaHHBIX. J(Ucriepcuss U CTaHJAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

OneMeHTapHble COOBITUSL ciydyailHOro omnbiTa. CiydyaliHble COOBITHS.
BepositHoct  coObITuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coOpiTusiMu. CirydaiiHblii BBIOOp. CBSI3b MEXKAY MaIOBEPOSATHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa [J€pEBBEB: EOUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSYEH BEpIIMHBI, CBA3b MEXIY UYMCIOM BeplIMH M yucioMm pédep. [Ipasumio
yMHOXeHUs. Pelienue 3aia4 ¢ nmomoiipto rpados.

[IpotuBomnosnoxkueie coObiTusA. [Juarpamma Oiinepa. OObeauHeHUE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. DopMyna  CIOXKEHUS
BEPOSAATHOCTEW. YCIJIOBHAas BepoOATHOCTh. [IpaBuno ymHOxeHus. HezaBucumbie
cobriTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. PerieHue 3agad Ha
HaXOXKJEHUE BEPOSITHOCTEH C IOMOIIBIO JI€peBa CIYyYalHOTO HKCIIEPUMEHTA,
auarpamm OJunepa.

9 KUIACC

[IpencraBnenne MaHHBIX B BuAe TaOmUIl, AWarpamM, Tpadukos,
WHTEpIIpeTanus 1aHHbIX. YTeHne U mocTpoeHue Tabiuil, Juarpamm, rpaukoB mo
pEATBHBIM JJAHHBIM.

[lepectanoBku u (aktopuan. CodeTaHusi U YUCIO COYETaHUM. TpEeyrobHHUK
[Nackains. Pemenue 3amay ¢ UCHOIb30BaHIEM KOMOMHATOPUKH.



['eomeTrpuyeckass BeposTHOCTh. Ciy4ailHbI BbIOOp TOUKH M3 (GUTYpHl Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 IYT'M OKPYKHOCTH.

Hcneitanne. Ycenex u Heyaada. Cepus UCHBITAaHMI O MEPBOrO ycrexa.
Cepust ucnbiTanuii bepHymiu. BepostHocTH cOOBITUH B CEpUM UCIBITAHUM
bepnysu.

CrnyvaliHas BeIMYMHA U PACIPENEIICHHE BEpOsITHOCTEH. MaremaTuueckoe
oxumanue u gucnepcus. [Ipumepbl  MaTeMaTM4ecKOro  OXKHUAAHUSA KAk
TEOPETUYECKOTO CPEJHET0 3HAYEHUs BEJIIMYMHBL. MaTeMaTH4ecKOe OKHIAHUE U
JUCIIEpCHS] CIyYallHOM BEJIMYMHBI «YUCJIO YCHEXOB B CEPUU HCIBITAaHUU
bepuymnm.

[Tonsitue o 3akoHe GonpMX yucen. M3MepeHne BEeposSTHOCTEH ¢ MOMOIIBIO
yacToT. Posib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpaMmbl y4yeOHOro Kypca
«BeposATHOCT U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBJICHUEM MHTEpeca K TMPONUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTeéMaTUK{, LEHHOCTHbIM OTHOUIEHWEM K  JOCTWIKEHHSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYIHX HayKax M MPUKIAAHbIX chepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peau3alii ero
npaB, TMPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKICHHUIO dTHUECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3THYECKUX TPUHLUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW HAIPABICHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMATHYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;



4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUW, YMEHHUIO BHJIETh
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHEHTalMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMUECKOM HayKu Kak cdepbl YelIOBEUYECKOM
JEATEIbHOCTH, JTANoOB €€ pa3sBUTUSA W 3HAYMMOCTH JJISI Pa3BUTUS LMBWIN3ALNM,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MaT€MaTH4YeCKOW KYJIbTYpOH KakK CpPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHA HCCIEN0BATENBCKON
NEATEIBHOCTH;

6) ¢usnuyeckoe BocnuTaHHMe, (popMHpPOBAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy YU

TOTOBHOCTBIO TPHUMEHATH MATEMATHYECKHE 3HAHWA B HHTEPECAX CBOETO
3I0pOBbsl, BENEHHS  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pe(IEKCUU, NPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa IPyroro 4YeJI0BeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTAlMEN Ha NIPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUU JUIsl PELICHUS 3a/1a4
B 00JacTh COXPAaHHOCTH OKpYXarollel cpenpl, IIAaHUPOBAHMUSI IOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOLIEH Cpeapl, OCO3ZHAHUEM
rJ100aJpHOTO XapaKTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X peleHus;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHAM COLUMAJIBHON W NPUPOIHOM
cpeabl:

TFOTOBHOCTBIO K JEHCTBHUSAM B YCIIOBHUAX HEOIPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 ONBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIHE
(dbopMyIupoBaTh UJIEU, HOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
OpPUHUMAaeMble pEIICHUsT U JACUCTBUSA, (POPMYIUPOBATH U OLICHUBATh PUCKH U
NOCHEeACTBUS, (POPMHUPOBATH OIBIT.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBnie JJornueckue 1eiicTBUA:

BBISIBJISITH U XApaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKW MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXIy HOHATUAMHU, (HOPMYJIUPOBATH
ONpENENeHUs]  TOHATHM, yCTaHaBIMBaTh  CYIIECTBEHHBIH  IPU3HAK
KJIaCCU(pUKAIMK, OCHOBAaHUS HJs OOOOIIEHHS M CPaBHEHUS, KPUTECPUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh,  (OpMYyJIHpOBaTh M  IPeoOpa30OBbIBATh  CYKICHUS:
YTBEpAUTENIbHbIE U OTpPULATENIbHBIE, €IMHUYHbIC, YacTHbIE U O0O0IIuE,
YCIIOBHBIE;

BBISIBIISAITH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (akTax, [JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSX,
npemaraTb KpUTEPHUHN [ BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNI;
JienaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;

pazOupaTh J10Ka3aTENIbCTBA MATEMATHUYECKUX YTBEPKIECHUU (MPSAMBIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEIHO HECJIOXKHBIE JI0Ka3aTelbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAUBATh APTYMEHTALUIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlCHUs, BBIOUpATh HauOoiee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

WCITOJIB30BaTh BOTPOCHI KaK HCCIEAOBATEIIbCKUN WHCTPYMEHT IO3HAHUSA,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSATENILHO YCTAaHaBIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apTyMEHTHUPOBATh CBOIO MO3UIMIO0, MHEHHE,

MPOBOJUTH MO CAaMOCTOSATEIHLHO COCTABJICHHOMY TIUIaHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOIBIIIOE UCCIICOBAaHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOI;
CaMOCTOATENFHO (POpMYyIHUpPOBaTH 00OOIIEHNS M BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOJIIOCHHS, HWCCICAOBAHMS, OIICHUBATH JOCTOBEPHOCTDH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKE BBIJIBUTaTh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pa6ora c nundopmanueii:



BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUMHU, JTaHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3HPOBATh W HHTEPIPETHUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (OpMYy MpEICTaBICHUS HMHPOpMAUMUM U WUIIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAUarpaMMaMd, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM 10 KPUTEPHUSIM, NPEAJIOKEHHBIM
YUUTENNEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIPUHUMATH U GOPMYITUPOBATH CYKIACHHUSI B COOTBETCTBHU C YCIOBUSMU
U LEISIMHU OOIIEHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHHS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ OOCYXJIE€HHsI 3aaBaTh BOMPOCHI M0 CYLIECTBY 00CYKIaeMOU TEMBI,
npoOJeMBbl, perIaeMon 3aJaud, BbICKA3bIBaTh UJECH, HAIICJICHHbIE HA MOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB JAMaJiora, OOHApYyKHWBAaTh pa3lIMyue M CXOJCTBO IO3ULIMUH, B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACUs, CBOM BO3PAKECHHUS;
NPEACTaBIATh  PE3YJNbTAaThl  PELICHUs 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBHO BEIOMPATH (hOpMAT BBICTYILJICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHJAHONW M WHIUBUIyaIbHOU
paboOThI IPU PEIICHUH YIYECOHBIX MAaTEMATUUECKUX 3a]1aY;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboOThl, pacnpenensarb BHAbl pabOT, JI0roBapuBaThCH,
o0CyXIaTh MpoIecC U pe3yabTaT padboThl, 0000IaTh MHEHNUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpynmoBbIX ¢Gopmax padoTel (0OCyxkaeHusi, OOMEH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOJHATH CBOIO YacTh PabOTHI
U KOODAMHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MHPOAYKT IO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSATEIILHO COCTABJIATH IIJIaH, aITOPUTM PEIICHUS 3a1addl (WIH €Tro
YacTh), BBIOMpATh CHOCOO pEIICHHUS C YYETOM HMMEIOIIUXCS PECYPCOB H



COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUH ¢ Y4ETOM HOBOW MH(pOpMAIUU.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECcCa U pe3yibTaTa
pelIeHns MaTeMaTUYECKOM 3a1auH;

e MPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPY PELICHUY 3aa4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLICHMBATH COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH IIOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTH)KEHUS WM HEJOCTUKEHUS IIEJH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenuss B 7 KkJjacce OOydYarolmMiiCs TMOJYYUT CIECAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Uutath wuH(OpMaIMIO, TPEICTABICHHYI0O B TaOmuIax, Ha Juarpammax,
NpEACTaBIATh JaHHBIE B BHJE TaOJUI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTosi0yaThie) U KPYroBbI€) MO MAaCCHBaM 3HAUYCHUM.

OnucelBaTh W HWHTEPHPETHUPOBATH  pPEAIbBHBIE  YHUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBJICHHbIC B TA0JIMIIAX, HA TUarpamMMax, rpapukax.

Hcnonb30BaTh i1 ONUCAHUS AAHHBIX CTAaTUCTHUYECKUE XAPAKTEPUCTUKHU:
cpenHee apu(pMeTHYecKoe, MeJIuaHa, HauOoJbllee W HAauMEHbIIEe 3HAYCHUS,
pa3max.

NmeTp mpencraBieHHE O CIy4YalHOM W3MEHYMBOCTM Ha IIPUMEpPAX LIEH,
(bU3MYEeCKUX BEIMYWH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOWUYNBOCTH.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NpeAMETHBIE PE3YIbTaThI:

W3BnekaTe ¥ mpeoOpa3oBbIBaTh HH(POPMAIIUIO, TPEICTABICHHYIO B BHJEC
Tabnuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUIC TaOIUII, AUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeqHux
3HAYEHUH U Mep pacceruBaHus (pa3Max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHECHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCJIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHHM.

HaxonuTb BEpOATHOCTH CIy4alHBIX COOBITUN B ONBITAX, 3HAs BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJI€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMHU.



Hcnonp3oBath rpaduueckue MOAENU: AEPEBO CIYYaHOIO SKCIEPUMEHTA,
JyarpaMMbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSITUSMH: MHOXECTBO, IOJMHOXECTBO,  BBINOJHATH
omepalMyd HaJ MHOXECTBaMHU: OOBbEIUHEHHUE, TIEpeceueHue, JOMOJTHEHUE,
MEPEYUCIATH 3JIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMICTBA MHOKECTB.

Hcnonp3oBath Tpaduveckoe MpPEACTaBICHUE MHOXKECTB M CBS3€H MEXIY
HUMM JUJI OIIMCAHMS IIPOLIECCOB U SIBJICHHUM, B TOM YMCIIE NPHU PELICHUM 3a1a4 U3
JPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K koniy oOyuenus B 9 kiacce oOydarOmIMiiCs TOJYYHT CIEIYIOIIHNE
MIPEAMETHBIE PE3YIBTATHI:

W3Bnekatb u mpeoOpa3oBeIBaTh HHMOPMAILNIO, TPEICTABICHHYIO B
pa3TUYHBIX HMCTOYHMKAX B BHJE TaOIWIl, nuarpamm, rpauKoB, MPEICTABIATH
JTAaHHBIEC B BUE TaOIUIl, 1Uarpamm, rpadukoB.

Pemate 3amaunm oOpraHu30BaHHBIM MEpeOOpPOM BAapUAHTOB, a TaKXKe C
UCIT0JIb30BAaHUEM KOMOMHATOPHBIX IMPABHUIT U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XApPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JTAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUI U YacCTOTHI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUHN 1 HAOIIOICHUN.

HaxonuTh BEpOSATHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX ONbBITAX, B TOM
YHUCJIe B OMNbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
UCIIBITAHU JI0 IEPBOTO YCIIEXa, B CEPUAX UCIBbITaHUN bepHyIuu.

NmeTp mnpencrtaBlieHWE O CIy4YalHOM BEJIMYMHE U O pacOpeaciieHUU
BEPOSITHOCTEN.

NMeTs mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET Kak O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YHUCEI B
pUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumMmeHoBaHue
Ne (uudpossbie)
pa3jiejioB U TeEM Konrpouabnsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMporpamMmsbl padoThI padoThI
pecypchl
1 [IpencraBnenue 7 9 bubmuoreka [IOK
JTaHHBIX https://m.edsoo.ru/7f415fdc
5 OnucarenpHas 8 1 bubmuorexa [JOK
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
3 CnyvaitHas 6 1 bubnmoreka [JOK
M3MEHUYUBOCTh https://m.edsoo.ru/7f415fdc
4 BBenenue B 4 bu6mmoreka [IOK
Teoputo rpados https://m.edsoo.ru/7f415fdc
BeposarnocTs u
5 JacToTa 4 1 bu6mmoreka [IOK
CIIy4aliHOTO https://m.edsoo.ru/7f415fdc
COOBITHS
O06o06mieHue,
6 cHUCTEMaTH3aIUs 5 2 bubmorexa HOK
. H https://m.edsoo.ru/7f415fdc
3HAHUHN
OBUIEE
KOJIMYECTBO
34 2 5
YACOB IIO

I[TPOTPAMME
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8 KUIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumenoBanue
Ne (undgposBbie)
pa3iesioB U TEM Konrpoasnsie  Ilpakruyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
MporpamMmMbl padoThbI padoTbI
pecypchl
1 [ToBTOpEHUE 4 bubnuoreka [JOK
Kypca 7 kiiacca https://m.edsoo.ru/7f417fb2
OnucarenbHast
5 CTaTUCTHKA. 4 bubmuorexa [IOK
PaccenBanue https://m.edsoo.ru/7f417fb2
JTAaHHBIX
bubnuoreka [{OK
3 Mroxectsa 4 https://m.edsoo.ru/7f417fb2
BeposarHocTb
4 CTVIAHHOrO 5 1 bubnuoreka [{OK
¥4 https://m.edsoo.ru/7f417fb2
COOBITHS
5 Baepnenne B 4 bubnunoreka LIOK
Teopuio rpados https://m.edsoo.ru/7f417fb2
6 Crny4aiinbie 8 bubnnorexa [JOK
COOBITHS https://m.edsoo.ru/7f417fb2
O0001enue,
7 cHUCTEMaTH3aIUs 4 2 bubmorexa HOK
. H https://m.edsoo.ru/7f417fb2
3HAHUHN
OBUIEE
KOJIMYECTBO
34 2 1
YACOB IIO

I[TPOTPAMME



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

KoanuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne (uudpossbie)
pa3ejioB U TeM KonTpoabubie IIpakTuueckue

n/n Bcero o0pa3oBaTte/ibHbIE
NporpaMmMsbI padoThI padoThI

pecypcbl

IToBTOpEHME 4 Bu6muotexa [JOK
Kypca 8 Kiiacca https://m.edsoo.ru/7f41a302
DJIeMEHTBI 4 1 bubmuorexa [JOK
KOMOWHATOPUKH https://m.edsoo.ru/7f41a302
I'eomerpuyeckas 4 bubnmoreka [JOK
BEPOATHOCTh https://m.edsoo.ru/7f41a302
HcnbiTanus 6 1 bubnunoreka LIOK
bepnynnu https://m.edsoo.ru/7f41a302
Canyuaitnas 6 bubnuoreka [IOK
BEJINYMHA https://m.edsoo.ru/7f41a302
O6o06miecHue, 10 1 bubnunoreka LIOK
KOHTPOJIb https://m.edsoo.ru/7f41a302

OBIIEE

KOJIMYECTBO

YACOB IIO 34 L 2

[TPOTPAMME
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