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IHHOACHUTEJIBHAS 3AIIMCKA

AnreOpa SIBIIIETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO OOpa3oBaHUsS: OHA
o0ecrieynMBaeT U3Y4YCHHE JIPYTUX JUCHUIUIMH, KaK €CTeCTBEHHO-Hay4HOro, TaK U
T'YMaHUTApHOTO IIMKJIOB, €€ OCBOCHHME HEOOXOAMMO JJii MPOJOJDKEHHS OOpa3oBaHUS U B
MOBCETHEBHOM JKM3HU. Pa3BuTHE y 00y4aIOMUXCsl HAYYHBIX MPEICTABICHUI O TPOUCXOXKICHUH
U CYIIHOCTU ainreOpanueckux aOCTpakiuii, crocoOe OTpaKeHHsT MaTeMaTUYeCKOM HayKoi
SBJICHUN W TPOIECCOB B MPHUPOJIC W OOIIECTBE, POJIM MATEMAaTHUUYECKOTO MOJCIMPOBAHUS B
HAyYHOM TIO3HAHUHU M B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PECHUS U
KaueCTB MBIIUICHHS, HEOOXOAUMBIX JJIs ajanTallid B COBPEMEHHOM IM(PpoBOM 0OIIIECTRBE.
N3ydenune anreOppl oOecrieuyMBaeT pa3BUTHE YMEHHsI HAOIIO[aTh, CpPaBHUBATH, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEeHTHUPOBAHHO
00OCHOBBIBATh CBOM JEHCTBUS W BBIBOJIBI, (HOpMYIHPOBATh yTBepxkAcHUs. OCBOeHHE Kypca
areOphl 00ECTICUNBACT PA3BUTHE JIOTHYECKOTO MBINIICHUS O0y4JaIOIMUXCS: OHU HCIOJB3YIOT
JNEAYKTUBHbIE W  WUHJIYKTUBHBIE  pAcCyXKJEHHUsA, 0000IIeHHEe U  KOHKPETH3alHUIO,
abctparupoBanvue u aHamoruto. OOydeHume anreOpe MpeArnoiaraeT 3HAYUTEIBHBIN 00BEM
CaMOCTOSITEJILHOM JIESITEIIbHOCTH OOYYaroIINXCsl, TTO9TOMY CaMOCTOSITEIbHOE PEIICHHE 3ajad
SABJISIETCS] peain3alueil AesITeIbHOCTHOTO MIPUHIIUAIA 00 yYeHUSI.

B crpykrype mnporpammbel y4yeOHOro Kypca «AusreOpa» s OCHOBHOTO OOLIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJEp’KaTelbHO-MeToAnYeckue nuHuu: «Yucna u
BBIYUCIICHUS», «ANTeOpandyecKrue BbIPAXKEHUS», «YPABHEHUS U HEPABEHCTBa», «DYHKIUNY.
Kaxkmas u3 3TUX coaepKaTebHO-METOIMUECKUX JIMHUIM Pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET
W3y4eHUsl Kypca, B3aUMOJCHCTBYS C APYTMMU €ro JUHUAMU. B Xoae n3yuenust yueOGHOro Kypca
OOyJarolmuMcsi  TPUXOAUTCA  JIOTUYECKH  pacCyKIaTh,  HCIOJb30BaTh  TEOPETHKO-
MHO>XECTBEHHBIN s3bIK. B CBSI3M ¢ ATUM B IporpaMMy y4eOHOTO Kypca «AJredpa» BKIIOYCHBI
HEKOTOPBIE OCHOBBI JIOTUKH, MIPEACTABIECHHBIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTH4eCKOro
o0pa3oBaHUsI W CHOCOOCTBYIOIIME OBJIAJICHUIO OOYJAIONUMUCS OCHOB YHUBEPCAIBHOTO
MaTeMaTuyeckoro si3bika. ConepKaTeNbHOW U CTPYKTYPHOM OCOOEHHOCTBIO y4e€OHOro Kypca
«Anre0Opay SIBISIETCS] €r0 UHTEIPUPOBAHHBINA XapaKTep.

Conepxxkanue nuHuM «Yuciaa W BBIYUCICHUS CIYKUT OCHOBOM i JaJIbHEHIIEro
U3Y4YCHHUS MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIMXCS JIOTMYECKOTO MBIILICHUS,
(GhOpMUPOBAHUIO YMEHUS TMOJIb30BATHCS AITOPUTMAMHU, a TAKKE MPUOOPETEHUIO MPAK TUUYECKUX
HABBIKOB, HEOOXOJIUMBIX JJIsi TTOBCEIHEBHOMN >KM3HU. Pa3BuTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOT'O 00I111eT0 00pa30BaHus CBSI3aHO C PAIMOHAIBHBIMU M MUPPAIMOHAIBHBIMU YUCIAMH,
dbopMupOBaHUEM MPEJCTABICHUN O JEHCTBUTEIILHOM YHCIIC. 3aBEPIICHUE OCBOCHUSI YUCIOBOM
JMHUH OTHECEHO K CPEIHEMY 00IIIeMy 00pa3oBaHUIO.

Conepxkanue JByX aireOpamdeckKux JUHUM — «AJIreOpaudeckKue BBIPAXKEHUS) U
«YpaBHEHHUS W  HEPABEHCTBa»  CMOCOOCTBYeT  (QOPMUPOBAHUIO Y  OOyYaronmxcs
MaTeMaTH4YEeCKOro amrmnapara, HEeOOXOJUMOro sl pelIeHUs 3a]ad MaTeMaTHUKH, CMEXKHBIX
MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO 00111ero 00pa3oBaHus
y4eOHBIM  MaTepuall TPYNNUPYETCSs BOKPYr  palMOHANBHBIX  BbIpaKeHWi. AnreOpa



JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH KaK sI3bIKa JJI MOCTPOSHUSI MaTEMAaTUYECKUX MOJIEIIEH,
OIMHMCaHMsI TIPOIIECCOB U SBJIICHUM peaslbHOro Mupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JanbHeIIee pa3BUTHE AITOPUTMUYECKOrO MBIIUICHUS, HEOOXOAMMOIro, B YaCTHOCTH, JJIS
OCBOCHHUSI Kypca HWH(OpPMATHUKH, W OBJIAJICHUE HaBBbIKAMU JIEIYKTUBHBIX PAaCCYXKICHUM.
[IpeoOpazoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHMUSI, CIIOCOOHOCTEN K
MaTeMaTU4ECKOMY TBOPUYECTBY.

Conepxxanue  (QYHKIMOHAIBHO-TpAaPUUYECKOW  JUHUM  HAIEJICHO Ha  TMOJy4eHHUE
00 yJaromMUMUCS 3HaHUK 0 QYHKIMAX KaK BaXKHEHIICH MaTeMaTHISCKOM MOJICTTH JIJIsl ONTMCAHMS
U HCCIe0OBaHUsI pa3HOOOpa3HBIX MPOIECCOB M SIBJICHUN B IpUpoje U oluiectBe. M3ydenue
MaTeprajia CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIMIUXCS YMEHHS WCIOJIb30BaTh PAa3INYHBIC
BBIPA3UTENIbHBIC CPECTBA S3bIKA MAaTEMAaTUKU — CIIOBECHBIC, CUMBOJUYECKUE, TpapuIecKue,
BHOCHUT BKJIJ] B (hOpMHUPOBAHUE MPEJCTABICHUIN O POJIM MAaTEeMaTUKHU B Pa3BUTUM ITUBHJIM3AIIUN
U KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy B 7—9 kiaccax u3y4aeTcs Y4eOHBIM Kypc «Anredpay,
KOTOpPBIM BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3lieiibl coaep:kaHus: «Hucna U BBIUYUCICHUS,
«AnredpanyecKkre BRIPAXKECHUD», «Y PaBHEHHSI U HEPABEHCTBA», « DyHKITUI.

Ha u3yuenne yueOHoro kypca «Anredpa» orpoautcs 306 yacon: B 7 kinacce — 102 ygaca (3
yaca B Hejaemo), B 8 kimacce — 102 gaca (3 gaca B Heaeno), B 9 kimacce — 102 yaca (3 ygaca B
HEJIENI0).

COIJEPKAHUE OBYUEHUSA

8 KJIACC

Yucia v BBIYUCTICHUS

KBagpatueiii xkopenp u3 yucna. [lonarue o0 wuppanmoHaibHOM uucie. JlecaTuunbie
npUOIMKEHUST UPpaMOHATIBHBIX unces. CBoCTBa apu(MeTHUECKUX KBAJPaTHBIX KOPHEH U HX
NpUMEHEHUE K MPEeoOpa30BaHUIO YMCIOBBIX BBIPAXKEHUN U BBIUMCICHUSAM. JlelicTBUTENbHbBIE
qHUCIIA.

CreneHb ¢ LeabIM MOKa3aTeseM U €€ cBoicTBa. CTaHIapTHAs 3alliCh YHCIIA.

Anrebpanyeckue BhIpakeHUSAJIreOpanyeckue BbIpaskeHust

KBaapaTHbIil TPEXWIEH, PA3JI0KEHUE KBAIPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanudeckast npodb. OCHOBHOE CBOMCTBO anrebpanueckoil npodu. CroxeHue,
BbIUMTAHUE, YMHOXKEHHE, JIeJIeHnEe anredpandeckux apobeil. PannoHanbHble BHIPKEHUS U UX
npeoOpa3oBaHueE.

VYpaBHeHUs 1 HEpaBEHCTBAY pABHEHUSI M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, Qopmylia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHUM, CBOIAIIMXCS K JIMHEWHBIM W KBajapaTHbIM. [Ipocteiiiue apoOHO-
palMOHAJIbHBIE YPaBHEHUS.

['padpuueckass mHTEpHIpETaIlNs YPABHEHUNW C JBYMS NEPEMEHHBIMH U CHUCTEM JIMHEMHBIX
YpPaBHEHUU C ABYMs IlepeMeHHbIMU. [IpuMepsl pelieHus CUCTEM HEIMHEWHBIX YpaBHEHUH C
JBYMS IEPEMEHHBIMM.

Pemennie TekCTOBBIX 337a4 alNredpandeckum CrocoOoOM.



UucnoBble HEpaBEHCTBA M WX CBoWcTBa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCUJIBHOCTh, HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MepeMeHHOU. CHUCTEeMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU ITIEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsarue dynkumu. O61IaCTh ONpeneIeHUs U MHOXKECTBO 3HaueHH (yHKIUU. CriocoObl
3aaHus PyHKITUH.

I'padpux ¢ynxumu. Yrenue cpoiicTB (pyHkuuu no e€ rpaduky. Ilpumepsl rpapukos
GyHKIMH, OTpaXKaroIINX peajbHbIE MTPOILIECCHI.

@DYHKINHU, OMUCHIBAIONINE MPSMYI0O U OOPATHYIO MPOMOPIIMOHAIHHBIC 3aBUCUMOCTH, MX
rpadukn. Oyrknun Y = X2, Y = X3, y = VX, y=|x|. [paduueckoe pelenne ypaBHeHHil H CHCTEM
YPaBHEHUN.

9 KJIACC

Yuciia M BBIYUCTICHUA

PanmonanpHble yucia, uppaloHaIbHbIC YHMCIa, KOHEUHbIE U OECKOHEUHBIE JIECATUYHBIC
IpoOdu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE YHCIA KaK OECKOHEUHbIE
JECSITUYHbIE  poOu. B3auMHO  OIHO3HAYHOE COOTBETCTBHE  MEXAY  MHOXECTBOM
JICUCTBUTEIIBHBIX YUCENT U KOOPAUHATHON MTPSIMOM.

CpaBHEHUE JEHCTBUTENBHBIX YHCEN, apUPMETHUYECKUE IEHUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMU.

Pa3mepbl OOBEKTOB OKPYXAIOLIEr0 MHpPA, IIUTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM
MHpE.

[IpnbmmxéHHOE 3HAUYEHHE BEIUYMHBI, TOYHOCTh MNpUONMKeHUd. OKpyrjieHue 4Yucen.
IIpykuka v OLEHKA pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUsI M1 HEPaBEHCTBA

JIuneitnoe ypaBHeHue. PernieHne ypaBHEHUN, CBOAAILNUXCS K JIMHEHHBIM.

KBagparHoe ypaBHenue. PemeHne ypaBHEHMM, CBOJAIIUXCA K  KBAaJAPATHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelieHusi ypaBHEHUNM TPETbEUd U YETBEPTOU CTEIEHEU
pa3iIoKEHUEM Ha MHOXKUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEHUM.  PemeHume  TEKCTOBBIX  3aJay
anreOpanyecKuM METOJIOM.

VYpaBHEHUE C ABYMSI MEpEeMEHHBIMU M ero rpaduk. PemieHue cucrem ABYX JTUHEHHBIX
YPaBHEHHUM C JBYMs IEPEMEHHBIMU. PellleHne cucremM IBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHENHOEe, a Ipyroe — BTOpPOM creneHu. I'paduyeckas MHTEpHIpeTaus CUCTEMbI YPaBHEHUN C
JIBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 337a4 alredpandeckium CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemieHwe cUCTEM JIMHEHMHBIX
HEPABEHCTB ¢ OJIHOM mepeMeHHOW. KBaapaTHbie HepaBeHCTBa. ['padumyeckas MHTEpHpeTaLUs
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

OyHKUNN PYHKIUT



KBagpatnunas ¢ynkusa, e€ rpaduk u cpoiictBa. [lapabona, KoOpAWHATHI BEPIIUHBI
napadoJibl, 0Cb CHMMETPUH 1TapadOJIbL.

I'paduxu dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = x| , u ux cBoiicraa.

UYucnossle nociaenoBaTeabHOCTH YHCI0BbIE 110CIe10BATEIbLHOCTH U IIPOrPecCUu

IloHsiTHE YMCIOBOM IMOCIIENOBATEIBHOCTH. 3aIaHUE MOCIIEN0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroi u GpopmyIoit N-ro 4wieHa.

Apubdmernueckas u  reomerpuueckas — mporpeccur.  Dopmynasl N-ro 4iieHa
apu(PMETUYECKO U T€OMETPUUYECKON IPOrPECCUid, CYMMBI IMEPBBIX N YJIEHOB.

N300pakenne uneHOB apu(METUYECKOH M TEOMETPHUUECKOW MpPOTrpeccuid TOYKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH. JIMHENHHBIN U SKCIOHEHIUANIbHBINA pOCT. CI0KHBIE TPOLICHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE Ppe3yabTaTbl OCBOCHHMS NpOrpaMMbl ydeOHOTO Kypca «Ainredpay»
XapaKTEePU3YIOTCS:

1) natpuoru4ecKkoe BOCIUTAHHUE:

MPOSIBJIEHUEM HWHTEpeca K TMPOIUIOMY U HACTOAIIEMY POCCHUMCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOLICHHUEM K JIOCTHXKCHHSIM POCCUHUCKHX MATEMATUKOB M POCCHMCKOU
MaTeMaTUYeCKOW IIKOJIbI, K MCIOJIb30BAHUIO 3THX JOCTHKEHUN B JpYruX HaykKax u
NPUKJIAJHBIX cPepax;

2) rpa:xKIaHCKOe U TYXOBHO-HPABCTBECHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMOJIHEHUIO OOSI3aHHOCTEM T'pakJaHMHA M peajM3allud ero Ipas,
MpEeACTaBICHUEM O MAaTeMaTHYECKHX OCHOBaxX (PYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYP,
SIBIICHUH, TIPOIIETYp TPaKIaHCKOTO OOIecTBa (HApUMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHUKEHUUN
HayKH, OCO3HAaHHEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B ICSITEIbHOCTH YYEHOTO;

3) TpyA0BO€E BOCTIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEHICHUM MPAKTUYECKUX 3a7a4 MaTEeMaTHUYECKOM
HAIPABJICHHOCTH, OCO3HAHMEM BA)XHOCTH MAaTEMAaTHYECKOTO0 OOpa3oBaHMs Ha MPOTSIKECHUU
BCEH JKM3HM Ui YCHENTHOW MpodecCHOHaNbHOW AESITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUN, OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM WHIAUBHUIYaTbHON TPACKTOpUM 00pa30BaHUS U
YKU3HEHHBIX MJIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3creTMYecKOe BOCIIMTAHUE:

CIIOCOOHOCTBIO K DMOIMOHAIBHOMY M AICTETUYECKOMY BOCIHPHUATHIO MaTEMaTUYECKUX
O0BEKTOB, 3a/1a4, PEIICHUM, PACCYKIEHUN, YMEHUIO BUJETh MAaTEMAaTUUECKIE 3aKOHOMEPHOCTU
B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'O NTO3HAHMS:

OpUEHTAIIMEN B JIEATEIHLHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX TMPEACTaBJICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUS YEJIOBEKa, NPUPOALI M OOIIECTBa, IMOHUMAaHHEM
MaTeMaTUYeCKOH HaykKh Kak cdepbl YeOBEUECKOW eATEIhHOCTH, ATAloB €€ pPa3BUTHUS U



3HAUMMOCTH Il  pa3BUTHsS  UMUBWIM3ALMHK, OBJIAJACHUEM  SI3bIKOM  MaTEMaTUKU H
MAaTEMATHYECKOW KYJIbTYPOM KaK CpPEICTBOM IIO3HAHHUS MHPA, OBJIAJACHUEM HNPOCTEUIIUMU
HaBbIKAMU HUCCIIEOBATEIbCKOMN NS TENbHOCTH;

6) ¢usuyeckoe BocnuUTaHUE, (POPMHUPOBAHUE  KYJBLTYPbl  3A0POBbS U
IMOLMOHAIBHOI0 OJ1ar oNmoJIy4us:

FOTOBHOCTBIO IPUMEHSATh MAaTEMATHYECKUE 3HAHUS B MHTEpPECaxX CBOEro 340pPOBbS,
BEJICHUS 37J0pOBOT0 00pasa >KU3HU (370pOBOE MUTAHWE, COATAHCUPOBAHHBIN PEKUM 3aHITUN U
OTIbIXa, peryisipHas ¢u3nyeckass aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBBIKA pedIIECKCUH,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa APYroro 4ejIoBeKa;

7) 3K0JI0THYECKOe BOCIIUTAHHE:

OpUEHTAIlMel Ha MPUMEHEHUE MAaTEMaTUYECKUX 3HAHWM NJIs pelIeHHs 3a7ad B 00JacTH
COXPAaHHOCTH OKPYXKAIOUIEW CpeAbl, MIAHUPOBAHUS IOCTYINKOB M OIEHKH KX BO3MOXHBIX
MOCTIEACTBUN JIJISI OKPYXKAIOIMIEH Cpeibl, OCO3HAHUEM TII00aThbHOTO XapaKTepa IKOJIOTHIECKUX
npoOJieM U IMyTel UX pelIeHHUS;

8) apanTanus K I3MEHAKOIIUMCH YCJIOBUAM COLUMAJIBHOU M PUPOAHON CpeAbI:

TOTOBHOCTBIO K JICICTBHSIM B YCIIOBHUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTHU 4Y€pe3 MPAKTHUYECKYIO AEATEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX
JroeH, MpuoOpeTaTh B COBMECTHOM NIEATEILHOCTH HOBBIC 3HAHWS, HABBIKM W KOMITCTCHIIUH U3
OIbITA IPYTUX;

HEO0OXOIUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHUCJIE (POPMYIUPOBATH UJICH,
MOHSTHUSI, TUTIOTE3bl 00 0OBEKTAX U SIBIICHUSIX, B TOM YHCIIE pAaHEE HEU3BECTHHIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUIM M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYID CHUTYAlMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallUI0 KakK BbBI30B, TPEOYIONINI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
nercTBus, GOPMYIMPOBATh U OLICHUBATh PUCKH U TTOCJIEICTBUSA, OPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE NeiCTBUSA

ba3oBble JiornyecKkue AecTBUs:

e BBISIBJISATh U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEeMaTHYECKHX OOBEKTOB,
MOHSATHUM, OTHOIICHUH MEXJy MOHITHUSAMH, (OPMYIUPOBATH OIPEIACICHUS TOHSTUM,
yCTaHaABJIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUN, OCHOBAHUS I 0000IICHUS
Y CPaBHEHHUS, KPUTEPUU MMPOBOJIUMOIO aHAIIN3A;

e BOCIPUHUMATH, (OPMYJIUPOBATH U MPEOOPA30OBHIBATH CYXKJICHHS: YTBEPAUTCIBHBIC H
OTpUILIATENIbHBIC, €IUHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

e BBISBJISITH MAaTEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MPOTUBOpPEYHNs B (haKTax,
JAHHBIX, HAOMIOJEHUSIX W YTBEPXKICHUSX, MpejaraTb KPUTEPUU JI1 BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNI;

e JIENIaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX U WUHIYKTUBHBIX
YMO3AKJIIOUEHN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa3duparTh JIOKa3aTEIbCTBA MATEMATUYECKHX YTBEPKICHUUW (MpsMble U OT
IIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEJILHO HECJI0KHBIE JI0Ka3aTelbCTBa



MaTeMaTU4YeCKUX (PaKTOB, BBICTpaMBaTh APTryMEHTAIMIO, MPUBOAUTH MPUMEPHl H
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaATh Croco0 pemieHus ydeOHOM 3amadu (CpaBHUBATh HECKOJIbKO BapHUaHTOB
pelieHusi, BEIOUpaTh HanboJee NOAXOAAIUNA ¢ YIETOM CaMOCTOSITENIbHO BBIJACIEHHBIX
KPUTEPHEB).

Ba3oBble ucciaenoBareibCcKkue AeicTBYA .

UCIIONIb30BaTh ~ BOTMPOCHI ~ KaK  HWCCIIECNOBATEIbCKUM  MHCTPYMEHT  ITO3HAHUSA,
dbopMynHpoBaTH BOMPOCHI, PUKCUPYIOITUE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIILHO
yCTaHABJIMBATh UCKOMOE M JaHHOE, (OpMHUPOBATh THUIIOTE3Yy, apTYMEHTHPOBATH CBOIO
MO3UIMI0, MHCHHE,

IIPOBOJUTEL IO CaMOCTOSATEIHLHO COCTaBICHHOMY IUIAaHY HECIIOKHBIM SKCIICPUMEHT,
HEOOJIBINIOE HCCACAOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOATENFHO  (OpPMYyIUpOBaTh O0OOIMIEHNS W BBIBOABI IO  pe3yJbTaTam
MIPOBEIEHHOTO HAOJIOICHMSI, UCCICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTh TOTYyYEHHBIX
PE3yNbTAaTOB, BEIBOJOB M 00OOIICHUH;

IIPOTHO3UPOBATH BO3MOYXHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEITOIOKEHUS
0 €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ uadopmanmeii:

BBISBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTh MH(OpPMAIUU, AAHHBIX, HEOOXOIUMBIX
JUISL PELLICHUS 3a]1a4U;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH MHGPOPMAIIUIO
pa3IMYHbIX BUAOB U (POPM MPE/ICTABIICHNUS;

BBIOMpaTh GopMy MpeacTaBieHUs HHPOPMALUK U WIUTIOCTPUPOBATH pelllaeMble 3a1a4 U
CXeMaMHM, TuarpaMmaMu, HTHOU rpa@uKoil 1 ©X KOMOUHALUSAMU;

OLICHMBATh HAAEKHOCTh UHPOPMAIMU 110 KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIIEM WU
c(opMyIUPOBaHHBIM CAMOCTOSTEIBHHO.

KoMMmyHMKaTHUBHBIE YHHBEpPCcaIbHbIE Y4eOHbIe 1eiicTBUS:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U LEIAMHU
OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOK TOYKY 3pEHHMsSI B YCTHBIX M
MACbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS MO X0y PELICHMS 3a71a4yd, KOMMEHTUPOBATH
IIOJIyYEHHBIN PE3YIIbTAaT;

B X0JI¢ 00CYKJIEHUS 3a/1aBaTh BOIIPOCHI IO CYHIECTBY O0CYKAaeMOU TEMBI, IPOOIIEMBI,
pelraeMon 3a1a4u, BBICKa3bIBaTh UJIEU, HALIEJICHHBIE HA TOUCK PEIIECHHUS], COIOCTABIISATh
CBOU CYXKJIEHUS C CYKJICHUSMU JPYTUX YYACTHUKOB JlManora, OOHapyKUBaTh pa3inyue
U CXOACTBO TMO3MUIMH, B KOPPEKTHOM (opme (OpMyIMpoBaTh Ppa3HOIIIACHS, CBOU
BO3PaKCHMUS;

IPEJCTABIAATh PE3ybTaThl PEUICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIIEI0BAHMS, IPOEKTA,
CaMOCTOSITEJILHO BBIOMpPAaTh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MPE3CHTAUUU U
0COOEHHOCTEN ayIUuTOpHUH;

NOHMMAaTh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M HMHIWBHUIYAJIbHOM pabOTHI
IpU pelIeHNH Y4eOHbIX MaTEMAaTUUYECKUX 3a/ay;



e IIPUHMMATH LI€JIb COBMECTHOMN JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON
paboThI, pacmpenessaTb BHIBI pPadOT, IOTOBAPUBATHCSA, OOCYXKIATh TPOIECC W
pe3yabpTaT padboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJEH;

e Yy4YacTBOBAaThb B TIpymmnoBbIX ¢(opmax paboTel (0OCYKIEHUS, OOMEH MHEHUSIMU,
MO3rOBbIE€ IITYPMBl U JIPYTUE), BBIIOJIHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH
CBOM JICUCTBUS C APYTMMH WICHAMH KOMaHJbl, OLICHUBATh KayeCTBO CBOErO BKJIAJa B
o0 TPOAYKT MO KPUTEPUSIM, CHOPMYITHMPOBAHHBIM YHaCTHUKAMU B3aUMOJIEHCTBHUS.

PerynsiTuBHBbIC YHHBeEpCadbHbIe YUeOHBbIC 1eiiCTBUS
Camoopranmzanus:

e CaMOCTOATENIbHO COCTABJIATH IUIAH, AJTOPUTM pELICHHs 3aAadyd (WJIM €ro 4YacTh),
BBIOMpATh CHOCOO pelieHusT ¢ Y4ETOM MMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOM MH(OPMAITIH.

CaMOKOHTPO/Ib, SMOLIMOHATbHBIN HHTEJIEKT:

e BJAJETh CIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJISI MPOIIECCa U pe3yNbTaTa PelieHus
MaTeMaTUYCCKOM 3a/1a4H;

e IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIEHUM 33Jaud, BHOCUTb
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEW;

e OIICHMBATh COOTBETCTBUE pE3yibTaTa JEATEIbHOCTHA MOCTABIECHHOW LIETU U YCIOBHUSM,
OOBSACHATh MPUYUHBI JOCTH)KEHUS WM HEIOCTH)KEHHS LEIH, HAXOAUTh OUIMOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 8 kiacce oOydarolmUiCs TMOJMYYUT CICAYIOIIUE TPEAMETHBIC
pPE3YIbTATHI:

Yuciaa v BBIYMCICHUSA

Hcnonp30BaTh HayajdbHBIE MPEACTABICHUS O MHOYKECTBE ACHCTBUTENBHBIX YHUCEN IS
CpPaBHEHWMsI, OKPYTJICHUS W BBIUHUCICHUHN, W300pakaTh JACHCTBUTEIBHBIC UYMCIAa TOYKAMH Ha
KOOPJIMHATHOM MPSIMOU.

[IpumensaTy moHATHE apU(PMETHIECKOTO KBAAPATHOTO KOPHS, HAXOAWTh KBaJpaTHBIC
KOPHHM, WCIOJb3Yysl TIPpU HEOOXOJMMOCTH KaJbKYJISATOp, BBINOJIHATH MPeoOpa3OBaHUs
BBIPAXKECHUH, COIEpKAIIMX KBAJAPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX M MaJbIX YHUCENT C MOMOIIBIO JECATUYHBIX APOOEH U
creneHei yncna 10.

AJireOpanyecKue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEHU C IEJBIM I0Ka3aTeIeM, BBIMONHITh MPeoOpa3OBaHUS
BBIPOXKEHUH, COIEPKALIUX CTEIECHH C LEJIBIM ITOKA3aTEeJIEM.

BrIMOmHATh TOXAECTBEHHBIE MpeoOpa3oBaHUsl PAMOHANBHBIX BBIPAXKEHUN Ha OCHOBE
MIPaBWII JEHCTBUN HAJl MHOTOWICHAMHU U aITre0pandecKuMu JPOOsMHU.

PackiianpiBaTe KBaApaTHBIM TPEXUIICH HA MHOKUTEIMU.

[IpumensaTe mpeoOpa3oBaHUs BBIPAKEHUN JUIsl PEIICHUS Pa3IMYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.



YpaBHeHMsI 1 HEPABEHCTBA

Pemrars nmHelHBIE, KBapaTHBIE YPABHEHHS M PALIMOHAIBHBIC YPABHEHUS, CBOJSAIINAECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IIEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIIE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IpUMEHEHUEM TpadUyecKuX MNpeACTaBiIeHU (yCTaHaBIMBaTh, MMEET JIM YpPAaBHEHHE WIH
CHCTEMa YpaBHEHUH PEIICHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauTh OT CIIOBECHOM (POPMYIMPOBKU 3aJauu K €€ anreOpanvyeckod MOJAENU C
IIOMOIIBIO COCTAaBJICHUS YPaBHEHUS WIM CHCTEMBl YpaBHEHWI, HMHTEPIPETHUPOBATh B
COOTBETCTBUHU C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3yNbTaT.

[IpuMeHATh CBOICTBA YMCIOBBIX HEPABEHCTB JJISI CPABHEHMS, OLIEHKH, PEIIATh JINHEWHbBIE
HEpaBEHCTBAa C OJHOW MNEPEeMEHHOM M MX CHUCTEMbI, J1aBaTh TpapUUecKyl0 HIUTIOCTPALIHIO
MHOECTBA PEUIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonnmatp ¥  HCIONB30BaTh  (YHKUMOHAJIbHBIE IMOHATHS M S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHUS), OINpeNessTh 3HAUeHHE (YHKIUU IO 3HAYCHHIO apryMEHTa,
OIpEeIENATh CBOMCTBA (PYHKIUH MO e€ rpaduKy.

CtpouTts rpaduKu 371€MEHTApHBIX (PYHKIMN BUA:

y = kIx, y = X2,y = x3,y = ||, y = VX, OIIHCHIBATH CBONCTBA YNCIOBOH (BYHKIUHU 1O €&
rpaduky.

K xoHumy oOydyenuss B 9 kjacce OOydarOIIMHCSA IOJYYUT CIEIYIOIIME IPEIMETHBIE
PE3YIBTATHI:

Yucsia ¥ BBIYUCTICHUA

CpaBHUBATh U YNOPSI0YHNBATH PALIMOHAIBHBIE U UPPALIMOHAJIBHBIE YHCIIA.

Boinonuars apudmerndeckue ASHCTBUS C PAllMOHATLHBIMU YUCIIAMH, COYETasl YCTHBIE U
NMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIYUCICHUS C UPPALIMOHAIILHBIMU YUCIIAMH.

Haxonuts 3HaueHHs CTENEHEW ¢ LENbIMU MOKA3aTeNIMU U KOPHEW, BBIUUCIIATh 3HAYCHHUS
YHCJIOBBIX BBIPAKCHUMU.

OKpyrasaTe AEHCTBUTEIbHBIE YHWCIA, BBINOIHATH NPUKUAIKY PpPE3yJabTaTa BBIYMCIICHUM,
OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsI M1 HEPABEHCTBA

Pemate JMHEWHBIE W KBaApPAaTHBIE YPAaBHEHMS, YPABHEHUS, CBOIAIIMECS K HUM,
pocTermre IpoOHO-PALlMOHAIbHBIE YPAaBHEHHUS.

Pemate cucreMsbl IBYX JMHEMHBIX YPABHEHUN C ABYMS MIEPEMEHHBIMU M CUCTEMBI JABYX
YPaBHEHMH, B KOTOPBIX OJJHO YPAaBHEHHE HE SABIIIECTCS JIMHEHHBIM.

Pemate TEKCTOBBIE 3alauu anreOpanyeckuM CIocoOOM C TMOMOIIbIO COCTaBJICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHHI C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTE MpPOCTENIIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHUH, B TOM YHCIIE C
IpPUMEHEHUEM TrpauuecKkux IMpencTaBiIeHui (ycTaHaBiIMBaTb, MMEET JM YpaBHEHUE WM
CHCTEMa ypaBHEHUH PEIIeHUs, €CIIU UMEET, TO CKOJIbKO, U IPoYee).

Pematey nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBAa, H300pakaTb peLICHUE
HEPaBEHCTB HA YMCJIOBOW MPSIMOM, 3alMCBIBATH PELICHUE C IIOMOILBIO CUMBOJIOB.



Pemate cuCTEMBI JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YHCIIOBON TPSIMO,
3alUChIBATh PEIICHUE C TIOMOIIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMYHBIX 3a]1a4.

DOyHKUUA

Pacno3naBarh ¢GyHKIMH H3y4deHHBIX BUIOB. [loka3biBaTh CXeMaTHYECKH PACIONOKEHUE

Ha KOOPJMHATHOMW IIOCKOCTH TpadukoB ¢yHkimii Buga: Y = kx, y = kx + b, y = k/x, y = ax2 +
bx + ¢, y = x3, y = VX, y = |x|, B 3aBucHMOCTH OT 3HAaYeHHH KOI(PQHIHEHTOB, OMUCHIBATH
CBOMCTBA () YHKIUH.

Ctpouth W m300pakaTh CXxeMaTW4YeCKH TpadUKU KBaIPATUUHBIX (YHKIIHMMA, OMHCHIBATH
CBOMCTBA KBAJIPATUYHBIX (PYHKIIHI 110 UX IrpaduKaM.

Pacno3naBarp kBaapaTHuHyr0 (QyHKIHIO 10  (opMmyne, MPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (PYHKIMI U3 peaibHOM KU3HHU, (PU3UKHU, TEOMETPHH.

YuciioBble MOCI€0BATEIbHOCTH M IIPOrPeCcCUH

Pacno3naBatrh apu(MeTHYECKyI0 U T€OMETPHUECKYIO MPOrPECCU MPH Pa3HbIX Cocobax
3a7laHMsl.

BBINONHATG BBIYUCIEHUS C HMCMOJIb30BaHUEM (OpMYT N-TO yjieHa apu(PMeTHUYecKou u
TEOMETPUYECKON ITPOTPECCHM, CYMMBI ITEPBBIX N YJIEHOB.

N300pakaTh wieHbl OCIEN0BATEIbHOCTH TOYKAMH Ha KOOPJAMHATHOM MJIOCKOCTH.

Pewate 3amauu, cBA3aHHBIE C YHCIOBBIMH MOCIEIOBATEILHOCTIMH, B TOM YHUCIE 3a1a4d
U3 peajbHON KHU3HU (C UCIOJIb30BaHUEM KaJIbKYIATOPA, IU(PPOBBIX TEXHOIOTUM).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaunuecTBo uacos

DJieKTPOHHBbIE (LM pPoBbIE)

Ne n/m KourpoJubnsie | IIpakruyeckue
NpOrpamMMbl Bcero o0pa3oBaresibHbIE pecypchl
padoThl padoThbI
bu6moreka [JOK
1 Uwucina u Beraucienus. KBaapaTHble KOpHH 15 https://m.edsoo.ru/7f417af8
5 Yucina u BeruuciieHus. CTeneHb ¢ 1eNIbIM 7 bubmioreka [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 Anre0panvecKue BEIPaKCHHUS. 5 1 bubmorexa [IOK
KBanpaTHblil TpéxuneH https://m.edsoo.ru/7f417af8
4 Anre0panvecKue BEIPaKCHHUS. 15 1 bubmorexa [JOK
Anrebpaunyveckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. KBajpaTHbIE 15 1 bubmorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubmuotexa [JOK
YPaBHEHUI https://m.edsoo.ru/7f417af8
bu6moreka [JOK
7 0% .H 12 1
paBHEHMs U HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubmioreka [IOK
8 o .0 5
YHICHHH. LICHOBHRLE HOWITIA https://m.edsoo.ru/7f417af8
bu6moreka [JOK
9 o U 9
yHiUiH. Hea0BbIe QyHKLH https://m.edsoo.ru/7f417af8
bubmoteka IJOK
10 IT 600 6 1
OBTOPCHUE 1 COODTICHHS https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIACC

KosnyecrBo yacos
HaumeHoBaHue pa3iesioB U TeM DJieKTpOoHHbIE (LM poBbIe)
Ne ni/m Konrpoabnsie | Ilpakruueckue
NpOrpaMMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
1 Yucna u Beraucienus. JleiicTBUTeNbHbIE 9 bubmmoreka [JOK
4quca https://m.edso0o.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmmoreka [IOK
OJIHOM TepeMeHH O https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHcTBA. CHCTEMBI 14 1 bubmotexa [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
but6moreka [JOK
4 VYpaBHeHus u HepaBeHcTBAa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoreka [IOK
5 o 16 1
YK https://m.edso0.ru/7f419d08
bu6morexa IIOK
6 4 15 1
HICTOBBIC HOCICAOBATEILHOCTH https://m.edso0.ru/7f419d08
. [ToBTOpeHue, 00001IIeHNE, CHCTEMATH3ALIHS 18 1 bubmmoreka LIOK
3HaHUHN https://m.edso0.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

INOACHUTEJIBHASA 3AIINCKA

['eomeTprsi Kak OIMH W3 OCHOBHBIX Pa3JI€JIOB IIKOJIbHOW MaTeMaTHUKH, UMEIOIINN CBOEH
LEeNbl0 00ECIEeYnTh H3YyYEHUE CBOMCTB M pa3MepoB (Uryp, MX OTHOUIEHHMH U B3aUMHOE
pacnoyioKEHUE, ONMUPAETCA Ha JIOTUYECKYIO, JO0KAa3aTelbHYI0 JUHUIO. LIeHHOCTh H3ydeHUs
reOMETPUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs 3aKIOYaeTcss B TOM, 4YTO
OOy4YarIIMICs YYUTCS MPOBOJAUTH JOKAa3aTelIbHbIE PACCYKJICHUS, CTPOUTH JIOTMUYECKUE
YMO3aKJIIOUEHUS, I0KA3bIBaTh UCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
NPOBOAUTH  PACCYXKIEHUSI «OT TMPOTUBHOTO», OTJIMYATh CBOMCTBA OT TMPU3HAKOB,
dbopMyIHpoBaThH OOPATHBIC YTBEPKICHHUS.

BTopoil nenbto n3ydeHns: TeOMETPUN ABIISIETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IMpU
pEIIEHUM KaK MaTeMaTU4YeCKHUX, TaK M MPaKTUYECKUX 3aJlay, BCTPEYAIOIIUXCA B peajbHOMN
xu3HU. OOy4aromuiicss JOKEH HAayYUThCS ONPENENIUTh T'€OMETPUYECKYI0 (UTYypy, OMHCaTh
CJIOBAMH [IaHHBIM YEPTEK WIM PUCYHOK, HANTH IUIOIIAAb 3€MEIBHOIO y4acTKa, pacCUUTATh
HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO Kabenss winm TpeOdyemble pa3Mephl Tapaxa is
aBTOMOOMJISI. DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTENbHAS JIMHUS B U3YYCHUH T€OMETPUHU.
[Ipu pemeHun 3amady  OPAKTUYECKOTO  XapakTepa OOYYAIOMIMICS  yYUTCAd  CTPOUTH
MaTeMaTUYECKHE MOJICJIM PEATbHBIX KU3HEHHBIX CUTyalluid, TMPOBOAUTH BBIYUCICHUS U
OLICHUBATH a/ICKBATHOCTH MOJYYEHHOT'O PE3YIIbTaTA.

Kpaiine Ba)kHO MOTYEPKMBATH CBSI3U T€OMETPUM C APYTMMHU Y4E€OHBIMU MpEIMETaMu,
MOTHUBUPOBATh  HCIIOJNIb30BaTh  OMNPEACIICHUS] TECOMETPUYECKHX (GUryp U  TOHSTHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE TMOJYUYCHHBIX yMEHUNW B (U3UKE M TEXHUKE. OTU CBS3U
HauOoJee pKo BUAHBI B TeMax «BekTopb», « TpuroHoMeTpuyeckue cOOTHOIIEHUs», «Metoa
koopauHaT» u «Teopema [Tudaropay.

YueOHbiit kypc «l'eoMeTpus» BKIIOYACT CIACAYIONIME OCHOBHBIC Pa3/ieiibl COACPIKaHUS:
«['eomerpuueckue ¢urypsl u HX CBOHCTBa», «lI3MepeHne TeOMETpPUYECKUX BEITUUYHUHY,
«/lexkapToBbl ~KOOpAMHATBI HA IUIOCKOCTH», «BekTopsl», «/IBUKEHHS  ILIOCKOCTH»,
«IIpeobpazoBanust mog00Ms.

Ha n3yuenue yuebHOro kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kitacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kiacce — 68 yacoB (2 yaca B
HEJICITIO).

COIAEPKAHUE OBYUEHUSA

8 KJIACC

UYerblpéxyronpHuku. [lapamienorpaMm, €ro nmpu3HaKh W CBOWCTBA. YacTHBIE Ciydau
napajuieJIorpaMMoB (MPsSIMOYTOJIBHUK, pOMO, KBajpaT), MX IMPU3HAKU W CBOMCTBA. Tparenws,
paBHOOOKas Tparienus, e€ CBOMCTBa U mpu3Haku. [IpsiMmoyroabHas Tpanenus.

Meron ynBoenuss Mmeauanbl. LlenTpansHas cummerpus. Teopema Panieca u teopema o
MPONOPLIMOHATIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTrOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKA.



[TogoOue TpeyroabHUKOB, KO3 duMeHT moaoous. [Ipusnaku momooust TpeyroJlbHUKOB.
[Tpumenenne momoows Ipy PENICHUH MPAKTHYECKUX 3a/1a4.

CaoiicTBa miomane reomerpudeckux Quryp. @opmynsl ais Iomaad TPEYroJbHHUKA,
napajuienorpamMmma, pom0a u tpanenuu. OTHOIICHHUE TUIOAAeH MOA00HBIX QUryp.

Brruucnenue mioniaaei TpeyroJibHUKOB U MHOTOYT OJIbHUKOB Ha KJIETYaTOM Oymare.

Teopema Iludaropa. [lpumenenue teopembl [ludaropa nmpu pemieHUH TPAKTUYECKUX
3a11ay.

CuHyc, KOCHMHYC, TaHT€HC OCTPOrO YyIJIa MOPSIMOYroJIbHOrO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIeCTBO. Tpuronomerpuueckue Gynkiuu yrios B 30, 45 u 60°.

BrincanHble U LIEHTpaJbHBIE YIJIbI, YTOJ MEXKAY KacaTelIbHOM M XOPIAOH. YTIIbI MEXKIY
XOpJaMHd ¢ CEKylIIMMH. BrnucaHHble W ONUCAaHHBIE YETHIPEXYTOJbHUKUA. B3aumHoe
pacroJsio)keHre IByX OKpykHocte. Kacanue okpyxkHocrei. OOmue kacaTeiabHbIE K JIBYM

OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAeCTBO. DOPMYJIbI IPUBEACHUS.

Pemenne TpeyronpHukoB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB. PemieHue
MPaKTUYECKUX 33/]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CHHYCOB.

[IpeobOpazoBanue nogodus. [Togo6re coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOU3BEACHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEIECHUN OTPE3KOB CEKYIINX,
TeopeMa O KBaJIpaTe KacaTeJIbHOM.

Bektop, nmmuHa (MOIyNb) BEKTOpa, COHAIpPaBJECHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpallMUd HaJ
BEKTOpaMu. Pa3ioxkeHue BEKTOpa Mo IBYM HEKOJJIMHEAPHBIM BeKkTOopaM. KoopanHatsl BEKTOpa.
CkansipHoe NMpoU3BECHUE BEKTOPOB, IPUMEHEHHE JJI1 HAXOXKIEHUS JIJTUH U yTJI0B.

JlekapTOBbl KOOpPJIMHATBI HA IUIOCKOCTH. YPaBHEHHS TMPAMOM U OKPYKHOCTH B
KOOpJIMHATaX, IEPECEUYECHNE OKPYKHOCTENU U NPAMBIX. METOJ KOOPANHAT U €r0 IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJBHUKU. [[nHa OkpykHOCTH. ['pagycHas u pagraHHas Mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpyKHOcTel. [momans kpyra, cekTopa, cerMeHTa.

JIBMOKeHUsT  IJIOCKOCTM W BHYTPEHHHUE  CUMMeETpuu  (uryp  (2JIeMEHTapHBIC
npeactaienus). [lapannensHblii neperoc. [loBopor.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpOrpaMMmbl yueOHOro kypca «['eomerpus»
XapaKTEepU3YyIOTCS:

1) natpuoru4yecKoe BOCIUTAHUE:

NPOSIBICHUEM HHTEpPEcCa K MPOLUIJIOMY W HACTOAIIEMY POCCHUMCKOW MATEMAaTHKH,
IICHHOCTHBIM OTHOIIEHHEM K JOCTHXCHUAM POCCUUCKUX MATEMaTUKOB M POCCHMCKON



MaTE€MaTU4YeCKOM IIKOJIBI, K HCIIOJIB30BAaHUIO 3THX JOCTW)KEHMM B JpPYIMX HayKax H
NPUKIATHBIX cepax;

2) rpaskIaHCKOe ¥ JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJHEHHIO OOSI3aHHOCTEH TpakJaHWHA M peaM3allii €ro Ipas,
NPE/ICTaBIIECHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (PYHKUMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP,
SIBJICHU, MPOLEAyp I'Pak1aHCKOTro oOLIecTBa (HalpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKJIEHUIO 3THYECKUX MPOOJEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHUKEHUUN
HAyKH, OCO3HaHUEM BOKHOCTH MOPAJIBHO-3TUYECKUX IPUHLUIIOB B IEATEIbHOCTH YYEHOIO;

3) Tpya0BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PEIIEHWM MPAKTUYECKHUX 337a4 MaTeMaTHYECKOU
HaMpaBJICHHOCTH, OCO3HAHMEM BaXXHOCTM MaTEeMaTHMYECKOrO OOpa3OBaHUS Ha MPOTKEHUU
BCEH JKM3HM Uil yCHEIIHOW MpodecCHOHANbHOW NESITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUN, OCO3HAHHBIM BEIOOPOM U MOCTPOCHHUEM WHIWBUIYaIbHOW TPACKTOPHUH O0pa30BaHUA U
’KU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOLECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4YecKoe BOCIIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIILHOMY M 3CTETHUYECKOMY BOCHPHUATHUIO MaTEeMaTHYECKUX
O0BEKTOB, 3a/1a4, PELICHUH, pacCyX/I€HUN, YMEHHUIO BUJETh MaTEMaTUYECKNUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

S) neHHOCTH HAYYHOI' O O3HAHUA:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX IpPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsI 4YEJIOBEKAa, MPUPOJbI M OOIIECTBA, MOHUMAHUEM
MaTeMaTHYeCKOil HayKu Kak c(epbl 4eJOBEYECKOH [eATENbHOCTH, ITAroB €€ pa3BUTHUS U
3HAYMMOCTH  JUIsl  Pa3BUTUS  LMBWIM3ALMHU, OBJIAJECHHUEM  S3bIKOM MAaTeMaTHKd U
MAaTEMAaTHYECKOW KyJIbTYPOM KaK CpPEICTBOM IIO3HAHHUS MHPA, OBJIAJACHUEM NPOCTEHUIIUMU
HABbIKaMH MCCIIE0BATENILCKON JIEATETbHOCTH;

6) ¢usnyeckoe BocmuTaHue, (OPMHPOBAHHE  KYJIBTYpPbl  310pPOBbS M
IMOLHMOHATBHOI0 0JIAT OIOJIYYHS:

TOTOBHOCTBIO IIPUMEHATh MAaTEMaTUYECKHE 3HAHUS B HMHTEPECax CBOETO 3J10POBb,
BEICHUSI 3J0POBOT'0 00pa3a *HU3HU (310pOBOE MHUTAHKE, COANAaHCUPOBAHHBIN PEXUM 3aHITHIA U
OTAbIXa, pEryispHas (pU3NyecKas aKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HAaBbIKA pediiekcuu,
IpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO e MpaBa APYroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

OpHEHTalMel Ha NPUMEHEHHWE MAaTeMAaTUYEeCKUX 3HAHUM JUIsl pelIeHHs 3aj1ad B 001acTu
COXPAHHOCTH OKpYXAalolleld Cpenbl, MIAHUPOBAHUS IOCTYIKOB M OLEHKH WX BO3MOXKHBIX
NOCJIEICTBUN ISl OKPYXKaIOLIEH Cpeibl, OCO3HAHUEM IJI00AJIBLHOTO XapaKTepa HKOJIOIMYECKUX
po0JIeM U ITyTEeH UX PEIICHHUS;

8) ajanTranus K M3MEHAOIUMCS YCJIOBHAM COLUAJIBHOM U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIIOBUSIX HEOINPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AESTEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y IPYTUX
Jro/ieH, MpuoOpeTaTh B COBMECTHON JIE€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKA M KOMIIETCHIINH U3
OIbITA APYTHUX;



HEOOXOJMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uuciie GOpMYIUPOBATH UJIEH,
MOHATHUSA, TUIIOTE3bl 00 O0BEKTaX U SIBICHUSAX, B TOM YHCIE PaHEEe HEU3BECTHBIX, OCO3HABAThH
neUIUThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEM!, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYALMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallUI0 KakK BbI30B, TPEOYIOIIMI KOHTpMEP, KOPPEKTHUPOBATH MPUHUMAEMBIE pPEUICHUS U
nencTBus, GOpMyIUPOBATh U OIIEHUBATH PUCKU U MOCIEICTBUS, OPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHbIC YHUBEpPCAJbHbIE Y4eOHbIe NeiCTBUA

ba3oBrble noruyeckue 1eHCTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKA MAaTEMATHYECKUX OOBEKTOB,
MOHSTUH, OTHOIIEHUM MEXIy MOHATUAMH, (DOPMYIHPOBATH OIpENeTeHUs TOHSATUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS 711 0000IIEeHUS 1
CpaBHEHMSI, KpUTEPUHU MTPOBOJIUMOIO aHAJIN34;

e BOCHPHHHMATh, (HOPMYIHPOBATH U MPEOoOPa30BLIBATH CYKICHHUS: yTBEPAUTEIbHBIC U
OTpUIATEbHBIC, EAMHUIHBIC, YACTHBIC U 00IINE, YCIOBHBIC

e BBIBIIITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (haKkTax,
JTAHHBIX, HAONIONACHUSAX W YTBEP)KACHHSX, TMpEAJIaraTh KPUTEPHUH IS BBISBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JIeJaTh BBIBOJABI C HWCITOJIb30BAaHUEM 3aKOHOB JIOTUKH, MEAYKTHBHBIX M WHIYKTUBHBIX
YMO3AKJIFOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa3buparh JOKA3aTEIHLCTBA MATEMATUUECKUX YTBEPXKACHHUM (TIPSIMBIE U OT MPOTHUBHOTO),
IIPOBOJIMTH CaMOCTOSTEIILHO HECIOXKHBIC J0Ka3aTeIhCTBA MaTeMaTHYECKUX (HaKTOB,
BBICTPAanMBaTh apryMEHTAIINIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpPATH cmoOcO0 permeHus y4eOHOW 3a7aur (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BRIOUpaTh HAauOoJee MOAXOISAIINN C YIETOM CaMOCTOSITEIbHO BBIIEIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBare/ibCcKue AeiCTBUA:

e HCIMONBb30BaTh  BONPOCHl  KaK  HCCIENOBAaTEIbCKUNW  WHCTPYMEHT  IIO3HAHMS,
dbopMynHpoOBaTH BOMPOCH], (PMKCUPYIOIIHE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIHLHO
yCTaHABJIMBATh MCKOMOE W JlaHHOE, (hOPMHPOBATH THUIIOTE3Y, apTyMEHTHUPOBATH CBOIO
MO3UIMI0, MHCHHUE;

e TMPOBOJAUTL TO CaMOCTOSTEIHLHO COCTaBICHHOMY IUIaHY HECJIOXKHBIM SKCIEPHUMEHT,
HEOOJIBIIIOE HCCIEOBAaHUE TI0 YCTAHOBIIEHHWIO OCOOCHHOCTEH MareMaThu4ecKoro
00bEKTa, 3aBUCUMOCTEN 00HEKTOB MEXKY COOOif;

e CaMOCTOSITENIBHO  (opmynupoBaTh 0000IIEHHs] W  BBIBOABI MO  pe3ylbTaram
POBEAEHHOTO HAOJIIOICHUSI, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX
PE3yIbTaTOB, BHIBOJOB U 000OIIECHUIH;

e TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEITOIOKCHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBUSIX.



Pabora ¢ undopmanueii:

BBISIBJIATH HEOCTATOYHOCTh U M30BITOUHOCTH HH(OPMALIUY, JAHHBIX, HEOOXOIUMBIX IS
peuieHus 3aa4u;

BbIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH W HHTEPHPETUPOBATH HH(POPMALIUIO
pa3’IMYHbIX BUAOB U (POPM IIPE/ICTABIICHUS;

BBIOMpaTh (popMy IpelcTaBiICHUs MHPOPMALMU U WIUIIOCTPUPOBAThH PELIaeMble 3a]1auM
CXeMaMHM, TuarpaMmaMu, HTHOU rpa@uKoil 1 uX KOMOUHALUSAMUY;

OLIEHMBATh HaAEKHOCTh MH(MOPMALMU MO KPUTEPUSM, MPEIIOKEHHBIM yUUTENIEM WU
c(hOpMYIMPOBAHHBIM CaAMOCTOSATENIBHO.

KoMmmyHMKaTHBHBIC YHHBEpPcadbHbIe YU4eOHbIe AelCTBHUA:

BOCIIPUHUMATHh U (HDOPMYITUPOBATH CYKJEHHUS B COOTBETCTBUU C YCJIOBUSIMHU H IEISIMU
OOIIeHUs, SICHO, TOYHO, TPAaMOTHO BBIp@KATh CBOK TOYKY 3PECHHS B YCTHBIX U
MACbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOMY PEIICHUS 3aJadd, KOMMEHTHUPOBAThH
NIONTy4YEHHBIN Pe3yJIbTarT;

B XO/ie 00CY)XJIeHHUs 3a[1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOM TeMbI, MPOOJIEMBbl,
pelnraeMon 3a1avu, BhICKa3bIBaTh MJICH, HAIICJICHHBIC HA IMOMCK PEIICHHUS, COTIOCTABIIATh
CBOU CYXACHHSI C CYXJACHUSIMH JIPYTUX YIaCTHUKOB JHMAJIOra, OOHApY)KHUBATh pa3Indue
U CXOJICTBO TO3WIHUHA, B KOPpEeKTHOW ¢dopme (HOopMyIUpoBaTh pa3HOTIACHS, CBOU
BO3PaKCHMUS;

MIPEICTABIIATh PE3yJbTAThl PEIICHUS 3a/Jadd, SKCIECPUMEHTA, WCCICIOBAaHUS, TPOCKTA,
CaMOCTOSITETTLHO BBIOMPATh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3amad MPE3CHTANH U
0COOCHHOCTEH ayAUTOPHH;

MIOHMMAaTh W MCIIOIh30BaTh MPEUMYIIIECTBA KOMAaHIHON W WHIUBUAYaTbHOU paOOTHI MIPU
pelIeHnH y4eOHbIX MaTEeMAaTUUECKUX 3a/1a4;

IPUHUMATH I1eJTb COBMECTHOHM JIEATEILHOCTH, TIAHMPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacpeaesiATh BUABI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U Pe3yIbTaT
paboThI, 06001IaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBATh B IPYMMHOBBIX (hopMax paboThl (00CYy)aeHUsl, 0OMEH MHEHHUSMH, MO3TOBBIC
MITYPMBI ¥ APYTHE), BBITTOTHITH CBOIO YaCTh padOTHI 1 KOOPAMHUPOBATH CBOM JICUCTBUS
C JIPYrMMH YJICHAMH KOMAaH/IbI, OIICHHBATh KA4eCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT
10 KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YIACTHUKAMHU B3aMOICHCTBHSI.

PerynsiTuBHbIe YHUBepcabHbIe YUeOHbIe /1eiiCTBUSs

Camoopranuzanusi:

CaMOCTOATENIFHO COCTaBIATh IUIAH, aJTOPUTM pEUICHUS 3aJayd (UM €ro 4YacTh),
BBIOMpATh CMOCOO pelieHus ¢ Y4ETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BApUAHTHI PEIICHUN C y4ETOM
HOBOM MH(OpMaIuu.

CaMOKOHTp 0J1b, IMOILIMOH aJIbHbIA UHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3ysibTaTa perieHus
MaTeMaTHYEeCKOH 3a71a4H;



e TMpPEABUACTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh MpPU PEHICHUU 3aJa4d, BHOCHUTD
KOPPEKTHBBI B JCSITCILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pE3yjbTaTa JEATEILHOCTH MOCTABJICHHOW €U U YCJIOBUSM,
OOBSCHATh IPUYUHBI TOCTUKEHUS UM HEIOCTUKEHUS 11, HaXOIUTh OIIUOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIbTATBI

K xoHuy oOydyenuss B 8 kJjacce 0OOydaroIIMHCSA MOJYYUT CIEAYIOIIME IPEAMETHBIC
pE3yNbTATHI:

Pacnio3HaBaTh OCHOBHBIE BUJbI UYETHIPEXYTOIBHUKOB, MX DJIEMEHTHI, MOJb30BaThCS HX
CBOMCTBaMU TP PELIEHUU T€OMETPUUECKHUX 3a/1ay.

[IpumeHsATh CBOICTBA TOYKM IIE€pecedeHus: MeAuaH TPEeyrojbHHUKA (LIEHTpa Macc) B
pELICHNH 33/1a4.

Braners noHsiTeM cpeHel JIMHUM TPEYroJbHUKA U Tpareluu, IPUMEHATh UX CBOMCTBA
IIPU pELIEHUH TeoMeTpudecKux 3anad. llomp3oBarbess Teopemon Paneca W TEOPEMOU O
POMOPLUHUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUIsl pEHICHUS TPAKTUYECKUX 3a/a4.

[IpuMeHsTh IPU3HAKU [10100USI TPEYTOJIbHUKOB B PEILIEHUN F€OMETPUYECKUX 3a/1ad.

[Tonb3oBaTthecst Teopemoit Iludaropa nms pemieHuss reOMETPUYECKUX U MPAKTHYECKHX
3agad. CTpOUTh MAaTEMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/a4aX, CAMOCTOSITENIbHO JI€NaTh
YepTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJIUHBI.

Brnagets NOHATHSMU CHHYCAa, KOCHMHYCA M TaHT€HCAa OCTPOro yrja MpsSIMOYrOJIbHOIO
TpeyronbHHKa. [101b30BaThCcst STUMU MOHATUSIMH ISl PELICHUS] IPAKTUYECKHUX 3ajau.

Beruucnare  (pa3nMuHBIMM - CIIOCOOAMM)  IUIOMIAJAL  TPEYroJIbHMKA W IUIOMIAIU
MHOTOYTOJIbHBIX ~ GUryp (mosp3ysich, TINl€ HEOOXOAMMO, KaJbKyIATOpoMm). I[IpuMeHsTH
MOJIYUCHHbIE YMEHHS B IPAKTUYECKUX 3a7auax.

Brnagers MOHSATHUSMM BIHMCAHHOTO W ILIEHTPAJIbHOTO YIJia, HUCIOJb30BaTh TEOPEMBI O
BIIMCAaHHBIX yIJaX, yriax MeXIy XOpAaMmH (CEeKYLUIMMU) U YIJie MEXIy KacaTeJIbHOW U XOpIoi
IPU pEIIeHUH T€OMETPUUECKHUX 3a/1ay.

BrageTs NOHATHEM ONKMCAHHOIO YETBIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA OIMHMCAHHOIO
YEeTHIPEX YT OJIbHUKA MPU PELICHUU 3a]1a4.

[IpuMeHsATh MOMydeHHbIC 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTH4YECKUE MOJEIU JJis
3aJa4 pPeaJbHOM >KU3HW M MPOBOJUTH COOTBETCTBYIOUIME BBIYUCICHHUS C NPUMEHEHUEM
1no100usl ¥ TPUTOHOMETPUH (TIOJIB3YACh, I'7I€ HEOOXOAUMO, KaIbKYJISATOPOM).

K koniy oOyueHuss B 9 kiacce oOydarolmuiicsi MOJTYYUT CICAYIOIIME MPEAMETHBIC
pE3yJIBTATHI:

3HaThb TPUTOHOMETPUUECKUE (YHKIMU OCTPBIX YIJIOB, HAXOJUTh C HMX IOMOIIBIO
pa3MuYHbIE BJIEMEHThl MPSAMOYTOJbHOIO  TPEYrojJbHUKA («pElIeHHe MPSMOYTOJbHBIX
TPEeyroibHUKOB»). HaxoauTs (C MOMOIIBI0 KaJdbKyasATOpa) AJIMHBI U YIIIbl JJi1 HETaOIM4 HbIX
3HAYEHUM.

[Tonmp30oBaThCcst popMyaamMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXKIECTBOM
JUTSI HAXOXKJIEHUSI COOTHOIICHUI MKy TPUTOHOMETPUUECKUMHU BEIMYUHAMU.



Hcrnonp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JJISl HAXOXKJICHUS Pa3JINYHbIX 3JIEMEHTOB
TPEYTrOJbHUKA («PELICHUE TPEYrOJbHUKOBY), MPUMEHATh WX MPU PEIICHHUH T€OMETPUUYECKUX
3aJ1ay.

Bnaners nonsatusiMu npeoOpa3zoBaHus MO00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢buryp. Ilonp30BaThCsa CBOMCTBAMH MOAOOUS] TPOU3BOJIBHBIX (PUTYP, YMETh BBHIYUCIAThH JIJTUHBI
U HaxXOJUTh YyIJibl y TMOAOOHBIX ¢uryp. IlpumeHsars cBodcTBa MOA00US B MPAKTHUECKUX
3ajilayax. YMeTh IPUBOJUTH IPUMEPHI MOJOOHBIX (DUTYP B OKPYXKAIOIIEM MUPE.

[Tonb30BaThCsl TEOpEMaMH O MPOU3BEICHUU OTPE3KOB XOP[, O MPOU3BEACHHH OTPE3KOB
CEKYIIHX, O KBAJpaTe KacaTeabHOM.

[Tonb30BaThCs BEKTOpamMu, MOHUMATh HMX TEOMETPUYCCKUUA ¥ (PU3NYECKUA CMBICH,
NPUMEHSATh UX B PEIICHUM TeOMETpUUYECKHX U (pu3mdeckux 3amad. [IpumeHsTh CKaIspHOe
MIPOU3BEICHUE BEKTOPOB JIJIsl HAXOXKICHUS JIJIMH U YTJIOB.

[Tonb30BaTbCsi METOAOM KOOPJAMHAT HA IJIOCKOCTH, NPUMEHATH €ro B PELICHUU
r€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnanerp MOHATUSMH MPAaBUJIBHOTO MHOTOYTOJbHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI TyTU
OKPY)KHOCTU M paJHMaHHON MeEphbl YIJIa, YMETh BBIYUCIATH MJIOLIAb Kpyra M €ro 4acreil.
[IpuMEHSTh NMOTYYEHHBIE YMEHUS B IPAKTUYECKUX 3a7adax.

HaxomuTte ocu (Wiv TEHTPHI) CUMMETPUU (PUTYp, TPUMEHSTH JBMKCHHS IJIOCKOCTH B
MPOCTEUIINX CITyqasix.

[IpuMeHsATh TOJIydeHHBbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJEIH JJIs
3aJlad peajbHOM J>KU3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHUEM
MoI00MSI U TPUTOHOMETPUUECKUX (PYHKITUH (TIOJIB3YACh, T'/Ie HEOOXOIUMO, KaTbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KosnuecrBo yacos
Mpakruyec | JaeKTpoHHBbIE (1M POBLIE)
Nen/m | HaummeHoBaHue pa3jeioB M TeM NPOIrPaMMbI KoHTpoabHbIE
Bcero KHe o0pa3oBaTe/bHbIC peCypchl
padoThbI
padoThI
.. bubmmoreka [JOK
1 | 12 1
CTRPEXYTONBHIIH https://m.edsoo.ru/7f417e18
5 Teopema @aneca u TeopeMa 0 MPONOPIIUOHAIBHBIX 15 1 bu6motexa [IOK
OTpe3Kax, MOoJ00HBIE TPEYT OJbHUKH https://m.edsoo.ru/7f417e18
[Tnomans. Haxoxaenue mionmanen
3 e mOJi[I)HI/IKOB u )l:\[/IHOFO O;,IH]:,IX ¢ur 14 1 bubmmorexa [IOK
YT o yp- https://m.edsoo.ru/7f417e18
[Tnomanu nogo0HEIX Guryp
bubmmoreka [IOK
4 T I1 10 1
eopema [ludaropa u Hagana TPUTOHOMETPUU https://m.edsoo.ru/7fA17e18
VYTl B OKpY’)KHOCTH. BrincaHHbIe U OTMCaHHbIE
5 YeThIpeXyroyibHUKU. KacatenbHble K OKPY>KHOCTH 13 1 bubmorexa [JOK
pexyT Tl py ' https://m.edsoo.ru/7f417¢18
Kacanue okpyxHocTen
bub6muorexa IIOK
6 I1 600 i 4 1
OBTOPCHIE, ODODIEHHC SHAMH https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
9 KJIACC
KosnuecrBo yacos
JIeKTPOHHBbIE (LM pPOBHIE)
Ne o/ HaumeHoBaHMe pa3ieioB U TeM MPOrPaMMbI Konrtpouabnbie | IIpakTnuec
Bcero o0pa3oBaresibHbIE pecypchl
padoThI KHe padoThl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubmmoteka [IOK
CHUHYCOB. PenieHue TpeyroabHUKOB https://m.edsoo.ru/7f41al2c



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

5 [TpeoOpazoBanue nogodus. Merpuueckue 10 bubmuotexa LIOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmoreka IJOK
3 Bexropet 12 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJMHATHI HA TNIOCKOCTH 9 butmmorexa [IOK
p P https://m.edsoo.ru/7f41al2c
I1 .
5 SR 6 BuGmiorera LIOK
by . HHaL> KpyTe. https://m.edsoo.ru/7f41al2c
Iomaaen
bubmioreka [IOK
6 JIBIKEHMS 110CKOCTH 6 https://m.edsoo.ru/7f41al2c
; [ToBTOpeHKE, 0000IICHHE, CHCTEMATH3ALIHS 7 bubmuoreka IIOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM IIU(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA TPUOOPETAIOT BCE OONBIIYIO
3HaYUMOCTbh, KaK C TOUYKHM 3PEHHSI MPAKTUYECKUX MPUIIOKEHUMN, TaK U UX POJIU B 0Opa30BaHUU,
HEO0XOMMOM KaXkJIOMy 4eioBeKy. Bo3pacraeTr uucio npodeccuil, npyu oBiIaieHuu KOTOPHIMU
TpeOyeTcsi xopoliass ©0a3oBasi MOATOTOBKA B 0OJACTH BEPOSTHOCTH W CTATUCTUKH, Takas
MOATOTOBKA Ba)KHA I MPOJOJDKEHHUS 00pa30BaHUS U I YCHEMHOW MpodeCCHOHATBHOM
KapbepBl.

Kaxxnp1ii 4enoBeK MOCTOSHHO MPUHUMAET pELIEHUS Ha OCHOBE HMEIOIIMXCS Y HEro
JTaHHBIX. A 175 000CHOBAaHHOTO MPUHSATHUS PEIICHHUS B YCIOBHUSAX HENOCTaTKa MJIM HM30bITKA
uHpopMaM HEOOXOAMMO B TOM UHCJIE XOpOLIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHYECKOE MBIIIICHUE.

MmMeHHO TO3TOMY OCTpPO BCTajga HEOOXOAUMOCTh CGHOPMHUPOBATH Yy OOYyYarOMINXCS
(YHKIIMOHAIBHYIO TI'PaMOTHOCTh, BKJIIOUAIOIIYI0 B Ce€0sl B KayecTBE HEOTHEMJIEMOM
COCTaB/MIIOIIEH YMEHUE BOCHPUHHMMATh M KPUTHYECKH aHaJIU3UpOBaTh HH(POPMALHUIO,
IPEJCTABICHHYI0 B pa3IM4HbIX (OpMax, MOHUMAThb BEPOSITHOCTHBIM XapaKTep MHOTHUX
pEaIbHBIX MPOIIECCOB M 3aBUCUMOCTEHN, TPOU3BOJIUTH MPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4YeOHOM Kypc€ C OCHOBHBIMM NpUHIMIAMU cOopa, aHalu3a u
NPECTABJICHUS JAaHHBIX M3 Pa3IMYHbIX Cep KU3HM OOLIeCTBAa W rOCyAapcTBa MPUOOIIAET
oOydarmuxcs K OOLIECTBEHHbIM HWHTepecaMm. M3yueHne OCHOB KOMOWHATOPUKH DPAa3BUBAET
HaBBIKM OpraHu3aluu rnepedopa M Mmojacuyéra yucia BapUaHTOB, B TOM YHCIIE B NMPHUKJIAIHBIX
3aja4ax. 3HAKOMCTBO C OCHOBaMHU TEOPHUH I'padoB cO3MAET MaTeMaTUUYECKUN (PYyHIAMEHT st
dbopMupoBaHusl KOMIETEHIUMHA B 00JacTd HMHPOpPMATUKU M LHUPPOBbIX TexHonoruil. [lpu
U3YYEHUU CTaTUCTUKH M BEPOSTHOCTH OO0OralalTcs MpeACTaBIeHUs OOydarommxces o
COBPEMEHHOM KapTHMHE MHpa U METOJaX €ro MCCIeA0BaHMs, POpMUPYETCS MOHUMAHUE POJIU
CTAaTUCTUKUA KaK MCTOYHHKA COLMAIBHO 3HAYMMOW HH(POPMAIMU U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT' O MBIIIJICHUS.

B coorBercTBUM ¢ [aHHBIMH LEMSIMH B CTPYKType MporpaMMbl Y4eOHOro Kypca
«BeposATHOCTP M CTAaTUCTUKA» OCHOBHOI'O OOIIEro oOpa30BaHMs BBLACIEHBI CIEAYIOIINE
colepKarenpHO-MeToauYeckue JauHuM:  «lIpencraBieHue  JaHHBIX M ONMCATEIbHAs
CTaTUCTUKaY», «BeposATHOCTbY», « DeMeHThl KOMOMHATOPUKHY, «BBenenue B Teopuro rpadosy.

Conepxanue muHuu «llpencraBiieHne NAaHHBIX W ONUCATEIbHAs CTATUCTUKA» CIIYKHUT
OCHOBOH 1151 (hOPMHPOBAaHUS HABBIKOB PAaOOThI ¢ MH(POPMAIUE: OT YTEHUS U UHTEPIIPETALINU
uHpopMalK, NPEACTABICHHONM B TabiMiax, Ha JguarpamMMax W rpadukax, 10 coopa,
IPEICTABICHNUS W aHajlIn3a JAHHBIX C HCHOJb30BAHUEM CTAaTUCTUYECKUX XaAPAKTEPUCTHUK
cpenHux u pacceuBaHus. PabGortas ¢ gaHHbIMH, OOy4aromiupecs y4yaTcsi CUMTHIBaTh U
UHTEPIPETUPOBATh JAHHbIE, BBIIBUIaTh, APTYMEHTHPOBaTh M KPUTHUKOBATH IPOCTEHIINE
TUIOTE3bl, PA3MBILLIATh HaJ (PakTopamu, BBI3BIBAIOIIMMH W3MEHUYHUBOCTh, U OLEHUBATH HX
BJIMSIHUE HA PACCMATPUBAEMbIE BEIMYUHBI U MPOLIECCHI.

NHTynTHBHOE  TIpeacCTaBiIeHUWE O  CIy4YalWHOW  U3MEHYMBOCTH,  HMCCIEAOBAaHUE
3aKOHOMEPHOCTEH M TEHJCHUUN CTaHOBUTCS MOTHBHUPYIOLIEH OCHOBOW I M3YYEHHUs TEOPUU



BeposiTHOCTEH. bonbllioe 3HaueHHE MMEIOT MPaKTUYeCKHe 3aJaHusi, B YACTHOCTHU OIIBITHI C
KJIACCUYECKUMHU BEPOSATHOCTHBIMU MOJICTISIMH.

[ToHsiTHE BEPOSTHOCTH BBOJIUTCA KAaK Mepa MPaBAONOA0Ous ciydaitHoro coobitus. [lpu
U3YYEHUHU y4eOHOro Kypca 00ydaromuecs: 3HaKOMATCS ¢ IPOCTEUIIMMU METO/IaMU BBIUUCIICHUS
BEPOSATHOCTEH B CIyYallHBIX OSKCIEPUMEHTaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
UCXO/IaMHU, BEPOSITHOCTHBIMHM 3aKOHAMHU, MO3BOJIIIOIIMMU CTaBUTh U peliaTh 0OJee CIIOKHBIE
3amaun. B yueOHBIN Kypc BXOIAT HadalbHBIE MPEACTABICHUS O CIyYalHBIX BEIMYMHAX U HX
YHCJIOBBIX XapaKTEPUCTHKAX.

B pamkax yueOHOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C MHOKECTBAMU
Y OCHOBHBIMU OIEpaLMsIMH HaJ MHOXECTBAMHU, PAaCCMATPUBAIOTCS MPUMEPHI IPUMEHEHUS JIJIs
peleHusl 3aj1ad, a TakXKe HCMHOJIb30BaHMUs B JIPYIMX MaTeMaTHYECKUX Kypcax U Yy4eOHBIX
npeaMeTax.

B 7-9 knaccax m3ywaercst yueOHbI Kypc «BeposSTHOCTH M CTaTUCTHKa», B KOTOPBIN
BXOJAT pazzaenbl: «lIpeacTtaBieHure JaHHBIX M ONUCATEIbHAs CTATUCTHUKAY, «BeposTHOCTBHY,
«DIeMeHThl KOMOMHATOPUKHY, «BBenenue B Teopuro rpadoBy.

Ha u3ydenne ydyeOHoro xkypca «BeposTHOoCcTh M cTaTuctuka» orBoautcs 102 wvaca: B 7
kiacce — 34 gaca (1 gac B Henenmo), B 8 kinacce — 34 yaca (1 yac B Henenmo), B 9 kimacce — 34
yaca (1 gac B Hegeno).



COJEPXXAHUE OBYYEHUA
8 KUIIACC

[IpencraBiieHre JaHHBIX B BUJIE TA0JIHUII, JUArpaMM, rpauKoB.

MHOXECTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Onepanuu HajJ MHOKECTBAMH:
oObeAHEHUE, TnepeceyeHue, gonoiaHeHue. CBoilcTBa onepauMii Hajg  MHOXKECTBAMU:
NIEPEMECTUTENILHOE, COUYETAaTEIbHOE, PpACIpEACIIUTENbHOE, BKIIOYEHUS. Mcnosb3oBaHue
rpauyecKoro nNpeaCTaBICHUs MHOYKECTB JIJIsl OMMCAHUsl pEaIbHBIX MPOLIECCOB U SIBJIICHUH, MTPU
pELICHNH 3a/1a4.

N3mepenue paccenBaHus JaHHbIX. Jlucnepcuss U CTaHJAPTHOE OTKJIOHEHUE YHMCIIOBBIX
HaOopoB. J{luarpamma paccenBaHus.

DOneMeHTapHbIe COOBITUSL CiydaiiHoro ombiTa. CoydaiiHble coObiTus. BepositHocTH
coObITHIl. OMNBITEI C PAaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUAMU. CiydailHbI BBIOOD.
CBsi3p MEXIy MAJIOBEPOSTHBIMH M MPAKTHYECKH JOCTOBEPHBIMH COOBITUAMH B IPHPOJE,
0O0IIIeCTBE U HayKe.

HepeBo. CBOICTBa 1€PEBBEB: €AUHCTBEHHOCTh IyTH, CYIIECTBOBAHUE BUCSYEH BEPUINHBI,
CBSI3b MEXKJIY YHUCIOM BepuinH u yucioMm pédep. [IpaBuno ymHoxenus. Permenne 3amau c
MIOMOIIIBIO TpadoB.

[IporuBomnonoxueie coObiTus. Junarpamma Oiinepa. OObeauHEHHME U TNEepecedeHue
coopiTuii. HecoBmecTHpie coObiTusi. @dopmyna cloXeHHUS BEpOSTHOCTEH. Y cClOBHas
BeposITHOCTh. [IpaBuiio ymHoxeHusi. HezaBucumbie coObiTust. IlpencraBneHue skcnepuMeHTa B
BHJIE JiepeBa. PenieHne 3a1a4 Ha HAXOXKJICHUE BEPOSITHOCTENW C MOMOINIBIO JAEPEBA CIIYYaHHOTO
DKCIIEPUMEHTA, AUarpamm DUiepa.

9 KNIACC

[IpencraBienue JaHHBIX B BUJIE TaOJIUIL, JUarpaMm, rpa@uKoB, UHTEpIpETaus JaHHBIX.
YreHue v mocTpoeHue Tabaull, 1uarpamMm, TpapuKoB MO PeaTbHbIM JaHHBIM.

[lepectanoBku u (axkropuan. Coueranuss u yucio coueranuil. Tpeyrompuuk Ilackans.
Pemenue 3anau ¢ ucnoab30BaHMEM KOMOMHATOPHUKHU.

['eomeTpuyeckas BeposATHOCTh. CiydaifHbIN BBHIOOp TOYKHU U3 (HUTyphl Ha ITUIOCKOCTH, U3
OTpe3Ka U U3 AYI'M OKPYKHOCTH.

Ucnbrtanne. Ycnex u Heymada. Cepusi ucnbeiTaHud 10 nepBoro ycmexa. Cepust
ucneiTanuii bepaymm. BeposTHocTH cOOBITHI B CepUM UCTIBITaHUI bepHysun.

CrnydaiiHas BeJMYMHA W PACIPENCIICHHE BEPOATHOCTEH. MareMarndeckoe OXUAAHUE U
nucriepeud. [Ipumepsl MareMaTH4ecKoro OKMAAHUS KaK TEOPETHYECKOTO CPEIHEro 3HA4YCHUS
BEJIMYMHBI. MareMaTu4yecKkoe 0KUIaHue U JUCIIEPCUs CIIy4aliHOW BEIMYMHBI «YUCIIO YCIIEXOB B
cepuM UCIbITaHUN bepHymm».

[Tonsitue o 3akoHe OonbiuxX yucen. M3mepenue BEpOSTHOCTEN ¢ TOMOIIBI0 4acToT. Porb
Y 3HAYEHHE 3aKOHA OOJBIINX YUCEN B IPUPOJIE U OOILIECTBE.

INTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O

KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA



JIMHHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca «BeposiTHOCTH U
CTaTHCTHUKA» XapaKTEPU3YOTCS:

1) naTpruoTHYecKoe BOCIUTAHUE:

MPOSIBJIEHUEM HWHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCHWCKOM MAaTeMaTHKH,
LICHHOCTHBIM OTHOLIEHUEM K JOCTW)KCHHUSAM POCCHUMCKMX MATEMaTUKOB M POCCUMCKOU
MaTE€MaTUYeCKOM IIKOJbl, K HCIOJb30BAHUIO 3THX JOCTHXKEHMM B JIpYyrMX HayKax H
MPUKJIATHBIX cepax;

2) rpakAaHCKOe M TYXOBHO-HPABCTBECHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHHIO OOSI3aHHOCTEH TpakJlaHWHAa M pealM3allii €ro IMpas,
IPEICTaBICHUEM O MaTEeMaTHMYeCKUX OCHOBaX (YHKIMOHHUPOBAHHS PA3JIUYHBIX CTPYKTYP,
SBJICHUM, MPOLEAYp I'PaXIaHCKOro oOLIecTBa (HallpuMep, BbIOOPHI, OMPOCHI), FOTOBHOCTBIO K
OOCYXJICHHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKHUM MPUMEHEHUEM IOCTHKEHUHN
HayKH, OCO3HAaHUEM BKHOCTH MOPAJIBHO-3TUYECKUX IPUHIIUIIOB B IEATEIBHOCTH YYEHOIO;

3) Tpya0BO€E BOCIIUTAHHUE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacTHE B PEUICHHM NPAKTUYECKUX 3a7a4 MaTEMaTHYECKOU
HaIpaBJICHHOCTH, OCO3HAHMEM BaXHOCTM MaTEMaTHMYECKOr0 OOpa30BaHUS Ha MPOTSKEHUU
BCEH JKM3HM Uil YCHEIIHOW Mpo(eCCHOHAIbHOU AESTEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM U MTOCTPOCHUEM MHUBUIYaIbHOU TPAeKTOpUU 00pa3oBaHUs U
YKU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEN;

4) 3creTMYeCcKOe BOCIIMTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSITHIO MaTeMaTUYECKUX
OOBEKTOB, 3a/1a4, PEIICHUM, paCCYyKIEHUN, YMEHHUIO BUJETh MATEMATHYECKIE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHEHTaLUEH B AEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAY4YHBIX MpEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs 4YEJNOBEKa, MPUPOABI U OOIIeCTBa, MOHUMAaHHUEM
MaTEeMaTHUYECKOl HayKu Kak c@epbl 4eJOBEYECKOH MEeATENbHOCTH, ITANOB €€ pa3BUTHUS U
3HAYUMOCTH  JUISI  Pa3BUTUS  LMBWIM3ALMH, OBJIAJECHUEM  S3bIKOM MAaT€MaTHKd U
MaTE€MaTU4YeCKOM KyJIbTYpOH KaK CpPEICTBOM IIO3HAHUsI MHpPA, OBJIAJECHUEM IPOCTECHIIUMU
HAaBBIKAMH HCCIIEA0BATEIBLCKON IEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (OPMHPOBAHHME  KYJbLTYPbI  340POBbSl U
IMOLMOHATBHOI0 0JIAT OIOJIYYHS:

TOTOBHOCTBIO NPHUMEHATH MATEMAaTUYECKHE 3HAHUS B HHTEPECAax CBOETO 3I0pPOBbBS,
BECHUSI 3J0pOBOI0 00pa3a KU3HHU (310pOBOE MUTaHKUE, COATaHCUPOBAHHBIN PEKUM 3aHATHHI U
OTIbIXa, peryijisipHas (u3nyeckass aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKa pedIEKCUH,
MPU3HAHUEM CBOETO IIpaBa Ha OIMOKY M TaKOTr'o K€ MpaBa JIpyroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

OpUEHTalMel Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUU I pelieHus: 3a1ady B 00JacTh
COXPAHHOCTH OKPYXAIOLEl Cpenbl, IUIAHWPOBAaHUS NOCTYNKOB WU OLICHKH HMX BO3MOYKHBIX



TIOCIICICTBHUI JUIsl OKPYKAIOIIEH CPebl, OCO3HAHUEM TII00ALHOTO XapaKTepa IKOJIOTUICCKUX
npoOJIeM U IMyTel UX peIIeHHUS;

8) amanTanusi K H3MEHSIOIUMCS YCJIOBHSIM COLUAJIBHOI M MPUPOIXHOM Cpebl:

TOTOBHOCTBIO K JICHCTBHUSM B YCJIIOBHSX HEONPEISIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTUIECKYIO JeSITeIbHOCTh, B TOM YHCIIE YMEHHUE YIUTHCS Y APYTHX
Jroniel, mpruoOperaTh B COBMECTHOM AESATEIHLHOCTH HOBBIE 3HAHMS, HABBIKU M KOMIIETSHIINH U3
OIBITA JIPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHHH HOBBIX 3HAHHM, B TOM 4YuClie POPMYIUPOBATH UICH,
TIOHSATHS, TUIIOTE3bI 00 O0BEKTAX M SBJICHUSAX, B TOM YHCJIC paHEe HEH3BECTHBIX, OCO3HABATH
neQUIUTH COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYAllMIO, BOCIIPHHHUMATh CTPECCOBYIO
CHTYallMI0 KaK BBI30B, TPEOYIOUIUI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBIC PEIICHUS U
NecTBUS, POPMYITUPOBATh U OLIEHUBATh PHCKH U TIOCIEACTBHSI, (HOPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUSA

ba3oBrble 1oruyeckue 1eHCcTBUNA:

e BBIBISITh U XapaKTEpU30BaTh CYIIECTBEHHBbIE NPU3HAKKM MaTeMaTHUYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHUH MEXIy MNOHATUIMH, (POPMYIUPOBATh OINPEACIICHHUS MOHATHIA,
yCTaHaBJIMBAaTh CYIIECTBEHHbIN MPU3HAK KJIACCU(PHUKAIIUU, OCHOBAHUS i1 0000ILEHUs U
CPaBHEHUsI, KpUTEPUHU TPOBOIUMOTO aHAIN3A;

e BOCIPUHUMATh, (POPMYIMPOBATH M MPEOOPA3OBBIBATH CYKICHUS: YTBEpAUTEIbHBIE U
OTpHIIATEIbHbIC, €IMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIC;

e BBIBIIAITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MIPOTUBOPEUUs B (pakTax,
JAHHBIX, HAONIONEHUSAX U YTBEPXKICHUSX, MpeiaraTb KPUTEPUU Ui BbBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUN;

e JleJaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX M HMHJIYKTHUBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIOUYEHUHN 110 AHAJIOTUH;

e pa3dupaTh JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPXKAECHUHN (IIPSIMBIE U OT IPOTUBHOIO),
MPOBOJIUTH CaMOCTOSITEIbHO HECIIOKHBIE JOKa3aTelbCTBA MaTeMaTHYeCKHX (DaKToB,
BBICTpauBaTh APIyMEHTALUIO, IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BbIOMpAaTH crnoco0 pemieHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO BapHUaHTOB
peleHus, BeIOMpaTh Haubosee MOIXOASAIINNA ¢ YIETOM CaMOCTOSITENIbHO BbIIEIEHHBIX
KPUTEPHEB).

ba3oBrble ucciienoBare/bCKHe 1eiCTBUA:

e HCIOJIB30BAaThb  BONPOCHI KAk  HCCIENOBAaTEIbCKUM  HMHCTPYMEHT  ITO3HAHMA,
(opMynHpoBaTh BOMPOCHI, (PMKCUPYIOLIKE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIBHO
yCTaHaBJIMBaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y, apryMEHTUPOBATH CBOIO
NO3ULINI0, MHEHUE;



IIPOBOJIMTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECJIOKHBIM DKCIICPUMEHT,
HEOOJBITIOE  WCCIICIOBAHUE II0 YCTAaHOBJICHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOTO
00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;

CaMOCTOSITEIbHO  (popMynupoBaTh  O0OOIIEHMS U  BBIBOALI IO  pe3yjbTaTam
MIPOBEIEHHOTO HAOJIOICHUS, WCCIEAOBAHMS, OIEHWBATH TOCTOBEPHOCTH IMOTYYEHHBIX
PE3YIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

IIPOrHO3MPOBATH BO3MOYKHOE PAa3BUTHE TPOIIECCa, a TAaK)KE BBIABUTATH MPEATIONOKCHUS
0 €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanuei:

BBISIBJISITH HEAOCTATOYHOCTh U M30BITOYHOCTh HH(GOPMAIIUH, TAHHBIX, HEOOXOIUMBIX IS
pEeLICHUS 3a1a4u;

BbIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH W HHTEPHPETUPOBATH HHGPOPMALIUIO
Pa3IMYHBIX BUAOB B (JOPM TIPEIICTABIICHUS;

BbIOMpaTh (popMy npeacTaBieHUss HHYOPMAIIMU U WUTIOCTPUPOBATh pelllaeMble 3a/1auu
CXeMaMH, TuarpaMMmaMu, HHOU rpaduKoi 1 MX KOMOWHAIIUSIMU,

OIICHMBATh HAAEKHOCTH MH(POPMAIIUU TIO KPUTEPHUSAM, MPEIIOKEHHBIM YIUTEIEM WU
c(hOpMYIMPOBAHHBIM CAMOCTOSATENBHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAIBHBIC yqeﬁnble IleﬁCTBI/Iﬂ:

BOCIPUHUMATh U (DOPMYIUPOBATH CYKJEHHUS B COOTBETCTBUU C YCJIOBUSMHU M LEISIMU
oOllleHMs, $ICHO, TOYHO, T'PaMOTHO BBIpaXKaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX, /IaBaTh MOSICHEHUS MO XOJy pPEIICHUs 3aJaud, KOMMEHTUPOBATh
IIOJIyYECHHBIN PE3YJIbTAT;

B X0Ji¢ OOCYXXJICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKJ1aeMOM TeMBbI, TPOOJIEMBI,
peraeMoil 3aJ1auu, BbICKA3bIBaTh WJICU, HAIICJICHHbIC HA TIOMCK PEIICHUS, COMOCTaBISATh
CBOM CYXKJICHHS C CYXKIECHUSIMU JIPYTUX YYaCTHHUKOB JHaliora, OOHapyKUBaTh pazinuue
U CXOJCTBO TO3UIIMH, B KOPPEKTHOH ¢opMme (POopMyIUpOBaTh Pa3HOTJIACHS, CBOU
BO3PAKEHHUS;

IPEJICTABIISATh PE3yJbTaThl PEIICHUS 3a/layd, SKCIEPUMEHTA, HUCCIIEI0OBAHUS, MPOEKTa,
CaMOCTOSITETTLHO BBHIOMPATh (POpMAT BBICTYIUICHHS C Y4ETOM 3a1ad NPE3CHTANH U
0COOEHHOCTEH ayAUTOPHH;

MMOHUMATh U MCTIOIh30BaTh NMPEUMYIIIECTBA KOMAaHIHON W WHIUBHUAYaTbHOU paOOTHI IPU
penieHny yueOHbIX MaTEMAaTUYECKUX 3a/1a4;

IPUHUMATh 11€JTb COBMECTHOM JEATENbHOCTH, TUIAHUPOBATh OPraHU3aIMi0 COBMECTHOM
paboThl, pacpeesaTh BUABI padOT, 10rOBapUBaThCs, 0OCYXAaTh MPOLIECC U PE3yJIbTaT
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBATh B IPYNMHOBBIX popMax paboThl (00CYyx)aeHUsl, 0OMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI U APYTHE), BBITOJHITH CBOIO YaCTh PabOTHI U KOOPJUHUPOBATH CBOU JICHUCTBUS
C APYTMMHU YJIeHAMU KOMaH]IbI, OLICHUBATh KAYECTBO CBOETO BKJaJa B OOUIUHN MPOIYKT
0 KPUTEPUSIM, CPOPMYITHMPOBAHHBIM YyUaCTHUKAMU B3aMO/ICHCTBUS.

PeryasiTuBHbIC YHHBepcaibHbIe y4eOHbIe 1eHCTBUS

Camoopranmzanusi:



e CaMOCTOSITEJIbHO COCTABJIATh IUIaH, AQJITOPUTM pEIIeHUs 3ajadyd (WM €ro 4acTh),
BBIOMpAaTh CHOCOO0 pemIeHHs C YYETOM HMMEIOIMIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh M KOPPEKTHPOBATh BapUaHThl PELICHUN C y4ETOM
HOBOW MH(pOpMaIUU.

CaMOKOHTPO0JIb, IMOLMOHAIBHBII HHTEJJIEKT:

e BJAJETh CHOCOOAMM CaMONPOBEPKHU, CAMOKOHTPOJIS Ipoliecca U pe3ysbTara pelieHus
MaTeMaTHUYECKOM 3a/1auu;

e TMPEABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH PELICHUM 337a4H, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE PE3YyJbTaTa AESITEILHOCTH MOCTABICHHON L€ U YCIOBUSIM,
OOBSACHATH MPUYMHBI TOCTHXKEHUS WM HEJOCTUKEHUS 11eJId, HAXOJIUTh OLIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 8 kJjacce OOyJarOMIMIICS TONYYHT CICAYIOIINE IPEIMETHBIC
PE3YJIbTATHI:

W3Bnekats W mpeoOpa3oBbIBaTh HUHQOpPMAIMIO, TPEACTABICHHYIO B BHJE TaOJuII,
JIyarpamm, rpauKoB, MPEICTaBIATh JaHHBIC B BUJIE TaOIMII, JUArpaMm, rpadukos.

OnuceIBaTh JaHHBIE C TOMOILBIO CTATUCTUYECKUX MTOKA3aTENEH: CPETHUX 3HAUYECHUN U MEP
pacceuBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHECHHE).

Haxonuth YacTOThl YHCIOBBIX 3HAUYEHUNW M 4YacTOThl COOBITUM, B TOM 4YHCIE MO
pe3yibTaTaM U3MEpPEHUM M HAOIIOACHU.

HaxomuTe BEpOATHOCTM CIy4allHBIX COOBITUM B  ONBITaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHUH, B TOM YHCJIE B OIBITaX C PaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonb3oBaTh rpaduyeckue MOAENU: JEPEBO CIY4aHOIO IKCIEPUMEHTA, AuarpaMMbl
Diinepa, yucnoBas npsmasl.

OnepupoBaTh NOHATHUAMHU: MHOXKECTBO, IOAMHOMXECTBO, BBINOJIHATH OIEpalUUA HaJ
MHO)KECTBAMU: OOBEIMHEHUE, [IEPECEUCHHE, TONIOJHEHUE, IEPEUUCIATh FIEMEHTBl MHOKECTB,
MIPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHUE MHOXKECTB M CBS3EH MEXIAy HUMHU JUIs
OMHCAHUS MPOLIECCOB U SABJICHMI, B TOM YHCIIE NpPU PEUICHUU 3a1ad U3 APYIHMX y4eOHbIX
IIPEIMETOB U KYPCOB.

K koniy oOyueHuss B 9 kiacce oOydaromuiicsi TMOJMYYUT CIEAYIOIIUE MPEAMETHBIC
pE3YIbTaTHI:

N3Bnexkath u mpeoOpa3oBbIBaTh HWH(OpMaALMIO, TPEACTABICHHYIO B  Pa3IUYHBIX
HMCTOYHUKAX B BUJE TaOiull, auarpamm, rpadukoB, MpeACTaBIATh JIaHHbIC B BUJE TaOJMII,
auarpamm, rpadukos.

Pemate 3aaun OpraHM30BaHHBIM INEPEOOPOM BAPUAHTOB, & TAKKE C HCIOJIb30BAHHEM
KOMOWHATOPHBIX MPaBUI U METOJIOB.



Hcnonp30BaTh onucaTelbHbIE XapaKTEPUCTUKU JIJII MACCUBOB YHCIIOBBIX JAHHBIX, B TOM
YUCJIE CPETHUE 3HAYCHHS U MEPBI pACCEUBAHUS.

HaxoauTpk 4acToThl 3HAU€HUI U YaCTOThI COOBITHSA, B TOM YHMCJIE TIOJB3YACh pe3yIbTaTaMu
MPOBEACHHBIX U3MEPEHUM U HAOIIOACHUH.

Haxonuth BEpOSTHOCTH ClydalHBIX COOBITUM B W3YYEHHBIX OMNBITaX, B TOM YHUCJIE B
OIBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX UCIBITAHUMN JI0 TIEPBOTO
ycnexa, B CEpUsX UCIbITaHUK bepHyium.

NmeTs npencraBieHne o0 Ciyd4aiiHON BEJIMUUHE U O PaCIpPEICIICHUN BEPOATHOCTEN.

NwmeThs npeacTaBieHUe O 3aKOHE OOJIBIIMX YHCENl KaK O MPOSBJICHUU 3aKOHOMEPHOCTH B
CIIy9aifHOM M3MEHYMBOCTH U O POJIA 3aKOHA OOJIBIIMX YUCEN B MPUPOJIE U OOIIECTBRE.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaudecTBo uacoB
9
Ne n/m HaumeHoBaHMe pa3iesioB U TeM NPOrpaMMbl KonTpoabn HpakTue ACKTPOHHbIE (1t PPOBLIC)
Bcero CKHe oOpa3oBaresibHbIE PeCypPChl
ble padoThI
padoThI
bubmioreka [IOK
1 Hoptopene kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
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5 B 4
BE/ICHHE B TCOPHIO Ipago https://m.edsoo.ru/7f417fb?2
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6 CotysaHbIe COObITHS 8 https://m.edsoo0.ru/7f417b2
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9 KJIACC
KosunyecTBO 4acoB
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Ne o/ HaumeHoBaHue pa3iesioB U TeM NPOrpaMMbl Kourpoabn Hpaxrie EKTPOHHbIC (HPPOBLIC)
Bcero CKHe oOpa3oBaresibHbIE PeCypChl
ble padoThbI
padoThI
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! TMosropenne Kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
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