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MNOACHUTEJIBHASA 3AIINCKA

AJiredpa SBIISIETCSI OJJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa OOECIEeUMBACT HU3Y4YEHHE JPYruX JAUCIMIUIMH, Kak
€CTECTBEHHO-HAYYHOI0, TaK M T'YMAaHMTAPHOIO LHKJIOB, €€ OCBOCHHE
HEOOXOJMMO JJIsi MPOJOJDKEHUST 00pa30BaHUsA M B MOBCEIHEBHOM >KU3HU.
Pa3zBuTue y 00y4aromuxcsi Hay4yHbIX MPEACTABICHUA O MPOUCXOKICHUU U
CYIIHOCTH  aireOpamveckux  aOCTpakiuii, crmoco0e  OTpaKeHHs
MaTEeMaTUYeCKOM HayKOW SIBIICHUW W MPOIECCOB B MPHUPOJIE U OOIIECTBE,
pOJIM MATEMaTUYECKOTO MOJIETUPOBAHMS B HAay4HOM IIO3HAHUU U B
IpPaKTUKE CIocoOCTBYeT (OPMUPOBAHUIO HAYYHOIO MHUPOBO33PEHUS U
KAaueCTB MBIIUICHUS, HEOOXOMUMBIX i1 aJanTalid B COBPEMEHHOM
nudpoBoM oOmecTBe. M3yuenue anredpsl oOecrieunBaeT pa3BUTHE YMEHUS
HaOMoaTh,  CpaBHUBATh,  HAXOJUTh  3aKOHOMEPHOCTH,  TpeOyeT
KPUTHUYHOCTU MBILLJIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBaTh CBOM ACHCTBUS U BBIBOJbI, (POPMYIHPOBATH YTBEPIKICHHUS.
OcBoeHue Kypca aireOpbl 00ecleuyuBaeT pa3BUTHE JIOTMYECKOIO
MBILUIEHUsST ~ OOy4YalolUXCs: OHM  HUCHOJB3YIOT  JEAYKTUBHBIE U
WHIYKTUBHBIE  pacCykIeHus,  o00oOlEeHne U  KOHKPETU3ALMIO,
abctparupoBanue U aHajoruro. OOyueHue anreOpe mpezanoIaraet
3HAYUTENbHBI O0BEM CaMOCTOSITENIBHON JESTeNIbHOCTH O0Yy4aroluxcs,
II0O3TOMY CAaMOCTOSITENIBHOE PEIICHHE 3a/Jad  SBISETCA pealn3anuen
JeSITEIbBHOCTHOTO IPUHLIMIIA O0yUYEHUSI.

B ctpykType nporpammel yueOHOTo Kypca «Anredpa» J1jsi OCHOBHOTO
oOmero o0pa3oBaHHWS OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-
MeToAnYecKre JNUHUU: «Uucina W BBIYUCICHUS», «AJredpanyueckue
BBIPAKECHUSD, «YPABHEHUS U HEPABEHCTBaAY», «DyHKunUn». Kaxnas u3 stux
COAECPKATEIbHO-METOAUYECKUX JIMHUN Pa3BUBACTCS HA NMPOTSHKEHUU TPEX
JIET U3y4YeHUs Kypca, B3auMOJCHCTBYs C APYIrMMHU €ro JuHUAMHU. B xone
HU3y4eHHUs Yy4eOHOro Kypca OOyYaroIUMCs TMPUXOAUTCA JIOTHUYECKU
paccyJaTh, UCNOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B cBs3M ¢
3THUM B MpOrpaMMy ydeOHOro Kypca «Auredpay BKIIIOUEHBI HEKOTOPHIE
OCHOBBI  JIOTMKM, TMPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3iesnax
MaTE€MaTUYeCKOro  00pa3oBaHUs M CIOCOOCTBYIOIIME  OBJIAJICHUIO
OOy4arolMMHUCSI OCHOB YHUBEPCAJIBHOTO MAaTEMaTHYECKOro  S3bIKA.
CognepkaTeTbHOM ¥ CTPYKTYPHOM OCOOEHHOCTBHIO Y4eOHOTO Kypca
«Anredpay» SBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Copnepxanue nuHUU «Yucna v BBIUMCICHUS» CIIY)KUT OCHOBOM IS
JNanbHEHIIero W3y4eHUusi MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHIO Y
OOy4aromuxcs JIOTUYECKOTO  MBIIUICHHUS, (OPMHUPOBAHUIO  YMEHUS



MOJIb30BAThCS  AJTOPUTMAMH, a TaKXKe TMPUOOPETCHHUIO TMPAKTHIECKUX
HABBIKOB, HEOOXOUMBIX JIJIsl TIOBCETHEBHOMN XU3HU. Pa3BUTHE TOHATHS O
YuCJ€ Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHHsS CBS3aHO C
palMoOHaIbHBIMA M HPPAIMOHATBHBIMU  YHUCIaMH, (opMHpOBaHHEM
NPEJICTaBICHUNA O JCHCTBUTEIHLHOM UHCJE. 3aBepIICHHUE OCBOCHUS
YHUCIIOBOM TMHUH OTHECEHO K CpeHEMY 00111eMy 00pa30BaHuIo.

ConmepxaHue JByX anreOpamdeckux JUHUN — «AnreOpandeckue
BBIpOXECHUS» W «YpaBHEHHUS W  HEPaBEHCTBA»  CIIOCOOCTBYET
dbopMupoOBaHHIO Yy  OOydYaloOmUXCs  MaTeMaTHYeCKOro  ammapara,
HEO0OXOJMMOrO /I pelIeHus 3a7a4 MaTeMaTHUKU, CMEKHBIX MPEIMETOB U
MPaKTUKO-OPUCHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHus Y4eOHBII MaTepuan TPYIIHUPYETCS BOKPYT PaIlMOHATBHBIX
BBIpOKEHM. AnreOpa JEMOHCTPUPYET 3HAUYCHHE MAaTeMaTHKU Kak s3bIKa
JUISL TIOCTPOEHUSI MaTeMaTHYeCKUX MOJIeJiel, OMUCaHUsl MPOIECCOB U
SBJIICHWA peanbHOro Mupa. B 3amaun oOydeHUs anreOpe BXOAAT TaKKe
TanbHEHIIee pa3BUTHE AITOPUTMHYECKOTO MBITTUICHHSI, HEOOXOIMMOTO, B
YaCTHOCTH, ISl OCBOCHHUS Kypca WH(POPMATHUKH, U OBJIAJCHHE HaBBIKAMHU
JNeOyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CHUMBOJBHBIX (opm
CIIOCOOCTBYET Pa3BUTHIO BOOOpaKCHHS, CITIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxkanrne (QyHKITMOHAITBHO-TPA(QUUECKOW JIMHWKM HAIEJICHO Ha
MOJIy4eHHE OOYYaAIOMIMMHUCS 3HAHUK O (QYHKIUSAX Kak BaKHEHIIeH
MaTEeMaTUYeCKOM MOJIENU JUIsl ONUCAHUS M MCCIIEIOBAaHUSI Pa3HOOOPA3HBIX
MIPOIICCCOB W SIBIICHWHM B Tpupoje U obmectBe. M3ydenne marepuala
CIIOCOOCTBYET Pa3BUTUIO Yy OOY4YalOIIUXCS YMEHUSI HCIOJb30BaTh
pas3TuYHBIC BHIPA3UTEIBHBIC CPENICTBA S3bIKA MATEMATHKHA — CJIOBECHBIC,
CUMBOJIMYECKHE, TpaduiecKkue, BHOCUT BKIAL B (HoOpMUpOBaHHE
MPEACTABICHUA O POJM MATEeMATHKA B PAa3BUTUM [UBWIM3AIUU |
KYJbTYPBI.

CornacHo yuyeOHOMY TUIaHy B 7-9 Kiaccax uM3ydaercsl y4eOHbIH Kypc
«AnreOpa», KOTOPBIA BKJIIOYAET CICAYIOUIME OCHOBHBIC pa3eibl
comepxkanus: «Huciaa M BBIUUCICHUS», «ANTEOpanYeCKHe BBIPAKCHUSNY,
«YpaBHEHUS U HEPABEHCTBAY», « DyHKIIMN.

Ha uzyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7
kiacce — 102 gaca (3 yaca B Hepaenwo), B 8 kinacce — 102 yaca (3 4gaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HEJIeIHO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO] OT OJHOU (POpMBI
3amucu JApodet k apyroil. IloHsTHE palMOHATBLHOTO YHCIHA, 3aIuCh,
CpaBHEHHUE, YIOPAIOUYMBAHUE PAIMOHAIBHBIX 4YHuCel. ApudMeTHYecKue
JICUCTBHSl C palMOHAJIBbHBIMM YHCIaMU. PelieHue 3agad W3 peanbHOU
MPaKTUKU HA YaCcTH, HA IPOOH.

Crenenp c HaTypaJIbHBIM IIOKA3aTeIIEM: OIIpELIECIICHHUE,
npeoOpa3oBaHuE BBIPAKEHUII Ha OCHOBE OMNpPEIEICHUS, 3alUCh OOJIBLIMX
yucen. [IponeHTsl, 3amuch NPOLEHTOB B BUAE ApoOM M JIpoOU B BHUE
IIPOLICHTOB. TpW OCHOBHBIE 3aJayd Ha IIPOLEHTHI, PELICHHE 3a1a4 M3
peaIpHOM PAKTHKHU.

[IpyuMeHeHne NPU3HAKOB JEIMMOCTH, PAa3IO0KEHUE HAa MHOKUTEIH
HaTypaJIbHBIX YHCEIL.

PeanpHble 3aBUCHMMOCTH, B TOM 4YHCJIE MpsMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

IlepemeHHBIE, YKMCIOBOE 3HAYECHHE BBIPAXKECHUS C TMIEPEMEHHOM.
Jonyctumble 3HadyeHus IepeMeHHBIX. IIpencraBieHue 3aBUCHMOCTH
MEXIy BelWYyuHaMu B BuAe Qopmyinbl. Beraucienus no dopmynam.
[IpeoOpa3zoBanue OyKBEHHBIX BBIPQKEHHUM, TOXKIECTBEHHO pPaBHBIC
BBIpQXEHUS, TpaBUjia MpeoOpa3oBaHUsl CyMM U IPOU3BENCHUHN, MpaBHIia
PACKPBITHS CKOOOK U MPUBEICHUS MTOJO0HBIX ClaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Opnounensl M MHoOrouieHbl. CrtenmeHb MHoroujeHa. ClokeHHe,
BBIYUTAHUE, YMHOXEHHE MHOTOWICHOB. DOpMylbl  COKpAIIEHHOIO
YMHOXEHHUsI: KBaApaT CyMMbI M KBaJpaT pasHocTtu. Popmysia pa3HOCTH
KBaJpaToB. Pa3yio)keHre MHOTOWIECHOB HA MHOXKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YypaBHEHHUs, IMpaBWia MpeoOpa3oBaHUs
YPaBHEHMS, PABHOCUIILHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NIEPEMEHHOM, YHCIO KOpPHEHN
JUHENHOT0 YpaBHEHMs, pELIEHUE JMHEHHBIX ypaBHeHHU. CocTaBieHHE
YPaBHEHU MO YCIOBHUIO 3a7aud. PelleHre TeKCTOBBIX 3a/1ad C MOMOUIBIO
YPaBHCHUU.

JluneitHoe ypaBHEHHE C JByMsl TEPEMEHHBIMU U €ro rpaQuk.
Cucrema ByX JIMHEMHBIX ypaBHEHHMI C JABYMsI NEpeMEHHbIMU. Pelienue



CHUCTEeM YypaBHEHMH cmocoboM mojacTtaHOBKU. [Ipumepbl  pemieHus
TEKCTOBBIX 3a7[a4 C TIOMOIIBIO CUCTEM ypaBHEHUH.

DOyHKIUU

Koopnunara Touku Ha nipsmoil. YucinoBbie TpoMexyTku. PaccTosHue
MEXIy JBYMSI TOUKaMU KOOPJMHATHOMN MPSIMOMN.

[IpsimoyronbHas cucrema koopauHatr, ocu OX m Oy. AOcrucca u
OpAMHATa TOYKM Ha KOOPAUMHATHOM mIockocTu. [lpumepsl rpadukos,
3aJlaHHbIX (QopMynamu. YUrTeHue TrpaPuUKOB pealbHBIX 3aBUCUMOCTEH.
[Tonsitue Qynkuuu. I'padux ynkiuu. CpoiictBa (ynkumil. Jluneinas
¢byuknus, e€ rpapuk. I'padux dynkmum y = |X|. 'paduueckoe perienue
JIMHEWHBIX YPAaBHEHNUN U CUCTEM JIMHENHBIX YPABHEHUMU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBanpatsslii kopenb u3 yucina. [loHsTie 00 nppalmoHaIbHOM YHCIIE.
Jlecsituunple  OpUONMKEHUST — UppaluoHaibHbBIX  yucen.  CBoilcTBa
apuMeTHyecKuX  KBaJpaTHbIX KOpPHEW W UX IMPUMEHEHUE K
npeoOpa3zoBaHUIO YU CJIOBBIX BBIPAKEHUN 51 BBIYUCIIEHUSM.
JlercTBUTEBHBIC YUCIIA.

Crenensp ¢ 1enbIM Mokasaresem u €€ cporictBa. CTaHmapTHas 3aIlKCh
Yyucoa.

AJiredpanyeckue BbIpaKeHUs

KBagparHelil TpEXWIECH, PA3JI0KEHHE KBAAPATHOIO TPEXWICHA Ha
MHOKHUTEJIN.

AnreOpanyeckas apoOb. OCHOBHOE CBOMCTBO anreOpanveckoit
npobu. CrokeHue, BbIYMTAHHME, YMHOXKEHHE, EJICHHE alreOpanyecKux
npobOei. PanmoHalibHbIE BRIPAKEHUS U UX TIPE0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, GopMyiia KOpHEH KBaJpaTHOTO YPAaBHEHHS.
Teopema Buera. Pemenue ypaBHEHMH, CBOIAIIMXCA K JIMHEWHBIM U
kBajipaTHbIM. [IpocTeiiue 1poOHO-paiioHaIbHbIE YPaBHEHUS.

['padmueckass uHTEpHIpeTalisl YPaBHEHUN C ABYMsI NIEPEMEHHBIMHU U
CHUCTEM JIMHENHBIX YPaBHEHUH ¢ IByMs niepeMeHHbIMU. [IpuMeps! pemenns
CUCTEM HEJIMHEWHBIX YPAaBHEHHUHU C JBYMS IEPEMEHHBIMU.

Pemenne TekcTOBBIX 3aja4 alredpandeckum crnocoooMm.

YucnoBele HepaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ omHOMN
IIEpEMEHHON. PaBHOCMIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C



ONHOW TiepeMeHHOM. CucTteMbl JIMHEHHBIX HEPABEHCTB C  OJIHOM
MIEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkuuu. O6nacTh onpeAeneHUuss 1 MHOXKECTBO 3HAUYECHUU
¢bynkiun. CrnocoObl 3a1anus QyHKIUHN.

['paduk ¢ynkmun. YUteHue cBOWCTB (YHKIHH TIO0 €€ Tpaduky.
[Tpumeps! rpadukoB GyHKINN, OTPAKAIOIIUX PEATbHbBIE MPOIIECCHI.

OyHKINH, ONKCHIBAIOIINE MPSIMYIO U OOPATHYIO MPONOPIIMOHATIBHBIC
3aBHCHMOCTH, HX rpadukn. Oymkmmm Y = X2, ¥ = x3, y = VX, y=|x|.
['padmueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUIA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NMPOTrpaMMbl yuyeOHOro Kypca
«Anrebdpa» XapaKkTepU3ylTCs:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEpEca K NPOLLIOMY M HACTOSIIEMY POCCHUHCKOU
MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUSAM POCCHUHCKHUX
MAaT€MaTUKOB U POCCUMCKOM MAaTEMaTUYECKOW LIKOJbI, K MUCIIOJIb30BAHUIO
3TUX JOCTH)KEHUH B APYTUX HAyKax U MPUKIAJHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K  BBIMOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA U
peanu3anuu €ro Impas, IPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMUS  PA3IMYHBIX  CTPYKTYp,  SBICHHUM, Mpouexyp
rpa)1aHCKOro olmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHHIO ATHYECKHUX MpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHUM HAyKH, OCO3HAaHUEM BAXKHOCTH MOPAIbHO-
TUYECKUX NPUHIIUIIOB B IEATEIIBHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha AKTMBHOE y4YacCTHE B PEIICHUWU NPAKTHUYECKUX 3a]a4y
MaTeMaTU4ECKON HaIIPaBJICHHOCTH, OCO3HaHUEM BaKHOCTH
MaTEMaTUYECKOro 00pa30BaHUsl Ha MPOTSDKEHUM BCEM JKU3HM  AJiA
yCIEeIHOM MPOo(heCcCHOHANBHON ACSITENFHOCTA U Pa3BUTHEM HEOOXOIUMBIX
YMEHHH, OCO3HAHHBIM BBIOOPDOM U TOCTPOEHHUEM HHIWBUIYaIbHOU



TPACKTOPUH OOpa30BaHHUs M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
HMHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUSTHUIO
MaTEMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHUH, pPACCYKIECHUH, YMEHUIO
BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUECHTALIUEN B JIEATEIBHOCTU HAa COBPEMEHHYIO CHUCTEMY HAy4YHbIX
IpEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEIIOBEKA,
OpUpOJbl U OOlIeCTBa, MOHMMAaHUEM MaTEeMAaTHUYECKON HayKu Kak chepbl
YEJIOBEUECKOW JEeATENbHOCTH, ATANoB €€ pa3BUTUS M 3HAYUMOCTH IS
pa3BUTHS  UMBWJIM3ALIMM, OBJAJACHUEM  SI3BIKOM  MAaT€MaTHKd U
MaTEMaTUYECKOM KyJIbTYPOU KaK CPEICTBOM MO3HAHUS MUPA, OBJIAJICHUEM
IIPOCTENUIIMMHU HAaBBIKAMH HCCIIEOBATENBCKON 1EATEIbHOCTH;

6) puznyeckoe Bocnuranue, popMuUpoBaHHue KyJIbTYPHI 310POBbiA
¥ SMOIHOHAJIBLHOI0 0J1ar0NmoJIyYHs:

TOTOBHOCTBIO MPUMEHATH MaTEMaTUYECKHME 3HAHUA B HMHTEpecax
CBOETO 37I0POBbsl, BEICHUS 310pOBOT0 00pa3a >KM3HH (310pOBOE MHUTAHMUE,
cOaaHCUpPOBAaHHBIA PEKUM 3aHATUNA W OTIbIXA, PEryJsipHas Quandeckas
aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBbIKA pPEPIEKCUU, MPU3HAHHEM
CBOET0 IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpUEHTalueN Ha IPUMEHEHNE MAaTEMATHYECKUX 3HAHUM JUIsl peLICHUs
3aJa4 B OOJACTH COXPAaHHOCTH OKpY’Kalolled Ccpenbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX IOCJIEACTBUI [JIsl OKpYKaroUleu
Cpellbl, OCO3HAHHEM TJ00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOJeM U
IIyTEN UX PELICHUS;

8) amanranMa K HM3MEHSIIOIIMMCH YCJOBHAM COLHAJIBHOM M
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUAM B YCIOBUAX HEONpPENENEHHOCTH,
MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTHUYECKYIO
NEeATEIbHOCTh, B TOM YHCIIE YMEHUE YYHMTBCS Yy JAPYTHX JIIOJEH,
npuoOperaTh B COBMECTHOW [JEATEIBHOCTH HOBBIE 3HAHUSA, HABBIKU U
KOMITETEHIIUU U3 ONbITa IPYTHUX;

HEOOXOJUMOCTBIO B ()OPMUPOBAHMH HOBBIX 3HAHUM, B TOM YHUCIIE
bopMyIMpPOBATh HIEU, TOHATHS, TUIIOTE3BI 00 00BEKTaX U SBIICHUSX, B TOM
YyClie paHee HEU3BECTHBIX, 0CO3HABAThH ACPUIIUTHI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;



CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHUMATH
CTPECCOBYIO  CUTyallMl0  KaK  BBI30B, TpEOYIOIIMA  KOHTpPMED,
KOPPEKTUPOBATh MPUHUMAEMbIEC PEIICHUS U JACUCTBUA, (POPMYIUPOBATH U
OLIEHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Ba3oBnle JJornueckue a1eiicTBUA:

BBISIBJIISITH W XapaKTepU30BaTh  CYIIECTBEHHBIE  MPU3HAKH
MaTEeMaTUYECKUX OOBEKTOB, TIOHATHH, OTHOLIEHUH MEXIy
MOHSTUSIMH, dbopMynupoBaTh onpeeIeHus TIOHSITUH,
yCTaHaBIMBAaTh  CYIIECTBEHHBIH  MPU3HAK  KIAacCU(UKALUH,
OCHOBaHMS JJi1 0000IIEHNS U CPAaBHEHUS, KPUTEPUHU ITPOBOJIUMOTO
aHaIMn3a;

BOCIPUHUMATh, (HOPMYJIUPOBaTh U MPEOOPA30BBIBATH CYXKICHUS:
YTBEPAUTEIIbHbIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YACTHBIC W
o01111e, YCIOBHBIE;

BBISIBJISITH MaTEeMAaTHYECKHWE 3aKOHOMEPHOCTH, B3aWMOCBS3H M|
npotuBopeursi B (akTax, JaHHBIX, HAOJIOJACHUSAX U
YTBEPXKICHUSIX,  MpeayiaraTh  KPUTEPUU  JUJII  BBISBIICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYU;

Jenath  BBIBOJBI C  HMCIOJB30BAaHMEM  3aKOHOB  JIOTHKH,
JEAYKTUBHBIX U WHIYKTHUBHBIX YMO3AKIIIOUEHUHN, YMO3aKIIOUEHHIH
110 aHAJIOTHH;

pa3OupaTh  J0Ka3aTeNIbCTBA  MATEMATHYECKUX  YTBEPIKICHHI
(npsMble ¥ OT TPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIHHO
HECJIOXKHbIE J0Ka3aTeNIbCTBA MaTeMaTHIECKUX bakToB,
BBICTpaWBaTh  apryMCHTAllUI0,  TPUBOJWTH  TIPHUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh CHOCOO pemieHuss ydeOHoW 3amauu  (CpaBHUBATH
HECKOJIbKO ~ BAapWaHTOB  peIIeHHs,  BBIOMpaTh  HamOojee
TOIX OIS ¢ y4ETOM CaMOCTOSITETHHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBnlie uccienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOMPOCHl KAaK HCCIEIOBATEIbCKUN WHCTPYMEHT
NO3HAHUA, dopMynupoBaTh BOIIPOCHI, dukcupyromme
OpOTHBOpEYHE, MpOOJIeMy, CaMOCTOSTENIbHO YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, apTyMEHTUPOBAThH
CBOIO MO3HIINIO, MHEHUE;



OPOBOJIUTH  TIO0  CaMOCTOSITEIbHO  COCTABICHHOMY  ILIaHY
HECIIOKHBIA ~ DKCIIEPUMEHT, HEOOJBIIOE  HCCICAOBAHUE  II0
YCTaHOBJICHUIO  OCOOCHHOCTEM  MaTeMaTH4eCKoro  OOBeKTa,
3aBHCHUMOCTEH 0OBEKTOB MEX1y CO00ii;

CaMOCTOSITENIbHO (D OpMyNTUpOBaTh OOOOIIEHUSI M BBIBOJBI IO
pe3yibTataM  TPOBEACHHOTO  HAONIONEHHS,  HCCICIOBAHUS,
OLICHUBATh JIOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BHIBOJIOB M
0000IIEHHII;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKxkKe
BBIJIBUTATh TPEATOI0KEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIITHD HEAOCTATOYHOCTH U N30BITOYHOCTD I/IH(l)OpMaHI/II/I,
JaHHBIX, HCO6XOI[I/IMI>IX I pCHICHUA 3a1a4U,

BbIOUpATH, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh "
UHTEPHPETUPOBATh HH(POPMALMIO PA3NIHYHBIX BHJIOB U (PopM
IIPE/ICTABIICHHUS;

BBIOMpATH bopmy IIPECTABICHUS uH(popmManuu 151

WUTIOCTPUPOBATh peIIaeMble 3aJaud CXEMaMH, JuarpaMMamH,
WHOU rpadMKoON U UX KOMOMHAIIMSIMU;

OIICHWBATh  HAAE&XKHOCTh  WMHGOpPMAIIMKM  TI0  KPUTEPHSM,
MIPEIIIOKCHHBIM YAUTEIIEM WM c(hOpMYTUPOBAHHBIM
CaMOCTOSATEIHHO.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXKJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U TIEJIIMH OOIIIEHUS, SICHO, TOYHO, TPaMOTHO BBIPAXKaTh
CBOIO TOUKY 3pEHHUS B YCTHBIX M TMHUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 1O XOJy peIIeHUus 3aJaud, KOMMEHTHPOBAThH
MOJIYYCHHBIN PE3YNbTAT;

B XO0J€ OOCYXJeHUs 3aJaBaThb BOINPOCHl IO  CYIIECTBY
o0cyX)1aeMoi TeMbl, TPOOJIEMBI, pelIaeMoi 3a7a4u, BbICKAa3bIBaTh
U7eH, HAIeJICHHbIE Ha TIOWCK PEIICHUs, COIMOCTABIATH CBOH
CY)KIEHUS C CYXACHUSMH JPYrMX YYaCTHUKOB JIAAjora,
OoOHapy>KuBaTh pa3IMuMe U CXOJCTBO TO3UIUH, B KOPPEKTHOU
dbopme hopMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAKECHUS;
NPEACTABIATh PE3YyNbTaThl PEIICHUS 3a/aud, SKCIEPUMEHTAa,
UCCIIEIOBaHMsI, MPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (QopmaT
BBICTYIUICHHSI C YYE€TOM 3a/Jay MPE3CHTAlMd U OCOOCHHOCTEM
ayJIUTOPHH;



e TMOHMMAThb W HCIOJIb30BATh MPEUMYLIECTBA KOMAaHAHOM W
WHJVMBUAYAJIBHOU paboTHI pu peleHun y4€OHBIX
MaTeMaTHYECKUX 3a/1a4;

e IMPUHUMATH I1I€JIb COBMECTHOM JESTEIbHOCTH, ILJIAHUPOBATH
OpraHu3allii0 COBMECTHON palbOThl, pacmpenensatb BUABI padoT,
JIOTOBapUBAaThCA, OOCYXKIAaThb IMPOLECC M pe3ynbTaT paloThl,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

e YYacCTBOBaTh B I'PYIIOBBIX (Gopmax padoThl (0OCykaeHus, 0OMeH
MHEHHUSMH, MO3TOBBIE IITYPMBbI U APYTHE), BHIMOIHATH CBOIO YaCTh
paboThl U KOOPJIWHUPOBATH CBOU JCHCTBUS C JIPYTUMHU YJICHAMHU
KOMaH/Ibl, OLIEHWBATh KaueCTBO CBOETO BKJIa/a B OOIMIMN MPOIYKT

1o KpUTEPUSIM, chopMyIHPOBAHHBIM y4acTHUKaMU
B3aUMO/ICHCTBUSI.
PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

e CaMOCTOSITEJIBHO COCTABJIATh IUIAH, AJITOPUTM pEIICHUS 3aJauu
(w1  ero 4acth), BBIOMpPATh CIOCOO pEIICHUS C Y4ETOM
UMEIOUINXCS  pPecypcoB M COOCTBEHHBIX  BO3MO>KHOCTEM,
apryMEHTHUPOBaTh W KOPPEKTHPOBATH BapUaHThl PEUICHUN C
y4ETOM HOBOM MH(OpPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJIEKT:

e BJAJAETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yJibTara peleHusl MaTEMaTHYEeCKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIpH
pelIeHn: 3aJ]a4, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE
HOBBIX OOCTOATENIBCTB, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEW;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATa JECATEIIBHOCTH MOCTABICHHOMN
HeId U YCJIOBUSIM, OOBACHATH MNPUYUHBI JOCTIKCHUS WU
HEJIOCTUXKEHHUS 1IeJId, HaXOJUTh OIIMOKY, JaBaTh OIICHKY
NpUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 kjacce 00y4aromuics MOYIUT CIICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

BoimonHsaTh, coueTas  YCTHbIe M TNUCbMEHHbIE  MPUEMBI,
apu(pMETHIECKNE JCHCTBUS C PAIIMOHATLHBIMU YHCIIAMHU.



Haxomuth  3HaYeHWs  YHUCIOBBIX  BBIPAKEHUW,  MPUMCHSITH
pa3HoOOpa3Hple CIMOCOOBI W TPUEMBI BHIYHMCICHUS 3HAYCHUH IPOOHBIX
BBEIPKECHUIM, COIEPKAIINX OOBIKHOBCHHBIC U JCCATUIHBIC APOOH.

[lepexomuTh OT oOxHOW (QOpMBI 3amUCH YHCEN K JAPYrou
(mpeoOpa3oBBIBaTh JACCATUUHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OCCKOHEYHYIO IECATUUHYIO APOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIOHATILHBIC YHCTIA.

OKpyTasTh YKCIIA.

BbITIONHATE MPUKUIKY W OIEHKY pe3ysibTaTa BBIYMCICHUM, OLIEHKY
3HAUYEHUN YMCIIOBBIX BBIPAKEHUU. BBIMOMHATH ACHCTBUS CO CTENEHSMU C
HATypaJbHBIMH TIOKA3aTEIISIMU.

[IpuMeHATh TPU3HAKK ACIUMOCTH, PA3JTOKEHWE HAa MHOKHUTEIH
HATypaJbHBIX YHUCEIL.

PemaTte  MpakTUKO-OPHUEHTHUPOBAHHBIE  3aJlayd, CBA3aHHBIE C
OTHOIIICHUEM BEJIMYHH, MPOTIOPIIMOHAIBPHOCTHIO BEIMYWH, IPOICHTAMH,
WHTEPIPETUPOBATh PE3YJIBTATHl PEIICHHS 3a/ad C y4ETOM OTpaHUUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPHUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpanueckyrd TEPMUHOJIOTHIO U CHMBOJIUKY,
MIPUMEHSTH €€ B TIPOIIecCe OCBOSHUS yueOHOTO MaTepHalia.

Haxomuth 3HaueHHWs OYKBEHHBIX BBIPAKCHUN TpU  3alaHHBIX
3HAYEHUAX TIEPEMEHHBIX.

BoimonHsaTh  TIpeoOpa3oBaHus 1EJOTO BBIPAKEHUS B MHOTOWICH
MIPUBEJCHUEM TI0JIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BEITIONTHITE YMHOKEHHE OJTHOWICHA HA MHOTOYWICH U MHOTOYJICHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJpaTa Pa3HOCTH.

OcCymiecTBIATh  pPa3iOKEHUE MHOTOWICHOB HA MHOXUTETH C
MOMOIIIbI0 BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXHUTENS, TPYMITHPOBKH
clIaraeMbIX, MpUMEHEHUs (DOPMYJT COKPAIIEHHOTO YMHOKCHHS.

[TpumeHsaTh mpeoOpa3oBaHUsT MHOTOUYJICHOB TSI PEIICHUS PA3TMIHBIX
3aJ1a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PCATBHON ITPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJlbHBIMM IMOKa3aTeISIMU
JUTSI Ipe0Opa3oBaHMs BEIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nMHENHBIE YpPAaBHEHUS C OJHOW TNIEPEMEHHOM, IPUMEHSA
mpaBuia TEpexoJa OT HCXOMHOTO YPaBHEHUS K PABHOCHIBHOMY €MYy.
[TpoBepsiTh, ABISICTCS JIX YUCIIO KOPHEM YPaBHEHHS.

[lpumensaty rpaduveckue METOABl TMPU PEIICHWH JIMHEWHBIX
YpaBHEHUH U UX CUCTEM.



[lonOupaTe mnpuMepbl Map YUCEN, SBIMIOIIMXCS  PEIICHHEM
JMHENHOT0 YPAaBHEHHUS C IByMs [IEPEMEHHBIMHU.

CTpouTh B KOOPAUHATHOMN IIOCKOCTU TpaduK JIMHEHHOTO ypaBHEHUS
C IByMsl NEPEMEHHBIMM, IMOJIb3YSACh IpaUKOM, HPHUBOIUTH MPUMEPHI
pelIeHUs] YpaBHEHHSL.

Pemrate  cucteMbl ABYX ~ JIMHEHWHBIX YpPaBHEHUHW C  JABYMs
NIEPEMEHHBIMH, B TOM YHCIIE€ TPAPUUECKH.

CocCTaBiATh U pPeIIaTh JIMHEMHOE YPABHEHHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUN IO YCIOBHUIO 33aJa4d, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4yl NIOJIyYeHHBIN PE3YJIbTAT.

DyHKIUU

N3o0paxkath Ha KOOPAMHATHON MPSMOW TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJAMHATaM, JIy4Hd, OTPE3KH, HWHTEPBAJIbl, 3alKCHIBATH
YHCIIOBBIE IPOMEXYTKH Ha aJIreOpanvyeckoM S3bIKE.

OTmeyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 3aJaHHBIM
KOOpJIMHATaM, CTPOUTh Ipapuku JUHEHHBIX (QyHKUUH. CTpouTh rpaduk
byHkunu y = [x|.

OnuceiBaTh C TMOMOIIBIO (PYHKIMH HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, pacCTOSHUE, II€Ha, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BPEMsl, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU 10 3HAYEHHIO €€ apryMEHTAa.

[lonumate rpaduyeckuid cmocod TPEACTABICHUS W aHadu3a
uH(dopMaIuu, U3BJIEKaTh U MHTEPIPETUPOBATh HH(POpMAIUIO U3 TpadUKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

K xonity oOyueHus B 8 kyiacce oOy4aromuiicss MoJyquT CIEAYIOIINE
NpPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb3oBaTh  HayaJgbHblE  NPEACTABICHHS O  MHOMKECTBE
JNEUCTBUTENBHBIX YHCENl JUIsl CPAaBHEHMS, OKPYIJICHUS U BBIUMCICHUMH,
M300pakaTh JEHCTBUTEIbHBIE YMCIA TOYKAMH Ha KOOPAMHATHON MPSIMOIA.

[IpumeHnsaTh mOHATHE apU(METUYECKOrOo  KBaJIpaTHOTO  KOPHS,
HaxXOAWTh KBaJpaTHble KOPHHM, HCIOJB3YS TpU HEOOXOIUMOCTU
KaJIbKYJIATOP, BBIMOJHATH MPEOOpa3OBaHUS BBIPAXKEHUM, COIEpIKalIIX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJBIIMX M MajblX YHCEJI C IOMOIIBIO
JECATUYIHBIX Apo0Oeit u crenenei yucna 10.

AJireOpanyeckue BbIpaKeHUs



[IpuMeHATh MOHATHE CTENEHU C ILEJNbIM I0KAa3aTEJIEM, BBIIOJIHATH
npeoOpa3oBaHusl  BBIPAXKCHHM, COJAEp)KAIIMX CTEMEHH C  LEJIbIM
ITOKA3aTEIIEM.

BbBITIONHATE  TOXKIECTBEHHBIE  NPEOOpa3oBaHUsl  pallMOHAIBHBIX
BBIDQKEHU HAa OCHOBE IMPaBWJI [JEWCTBUM HAJ MHOTOWIEHAMH U
anredpandyecKuMu ApoosiMu.

PackianpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumensTe npeoOpa3oBaHUs BBIPAXKEHUMN IS PEHICHUS Pa3IUYHbBIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe InuHEWHbIE, KBaJpaTHblE YpPAaBHEHHS U pPALMOHAJIbHBIC
YpaBHEHUS, CBOJSAUIMECS K HUM, CHCTEMBbl JBYX YPaBHEHHH C ABYyMs
IIEPEMEHHBIMM.

[IpoBOoaMTE NPOCTEHIINE HCCICAOBAaHUS YPAaBHEHHMH UM CHCTEM
YpaBHEHUH, B TOM YHCJI€ C NPUMEHEHHEM TpaUuecKuX MpeicTaBICHUI
(ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WJIM CHCTEMa YPaBHEHUMN PEILCHUS,
€CJIM UMEET, TO CKOJIBKO, U TTPOYEE).

[lepexoquts OT cioBecHOM  (QOPMYIMPOBKH 3afauud K e
anreOpandyeckol MOJIEIM C IOMOLIBIO COCTaBJICHUS YpaBHEHHUS WU
CUCTEMBbl YpaBHEHHI, MHTEPIPETUPOBATh B COOTBETCTBHUH C KOHTEKCTOM
341444 MOJYYECHHBIN pE3yJIbTaT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB /IJI1 CPAaBHEHUS, OLICHKH,
peliarh JIMHEMHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM U UX CHUCTEMBI,
JaBaTh TpadUUeCcKyl0 WUIIOCTPALMI0O MHOXECTBA PELICHUN HEpaBEHCTBA,
CUCTEMBI HEPABEHCTB.

DOyHKIUU

[lorumaTe W WCHONB30BaTh (YHKIIMOHAIBHBIE TOHSATHS U S3BIK
(TepMUHBI, CHUMBOJMYECKHE OOO3HAUEHHUs), OMNpeNeiIsITh 3HAUYCHUE
GyHKUIMM TTO 3HAYEHHUIO apryMeHTa, ONpeNesaTh CBOMCTBAa (DYHKIMH IO €€
rpaduky.

Crpoutsb rpaduku dJeMeHTapHBIX QYHKIUN BUJA:

y=kix,y =x2,y=x3)y = [X|, y = VX, OIIHCHIBAaTH CBOICTBA YHCIOBOIL
dbyHkiuu 1o e€ rpaduxy.

K xonIity oOyuenus B 9 kjacce oOy4aromuiicss MOJIydUT CICAYIOIINE
MIPEAMETHBIE PE3YIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBaTh W YIOPSIOYMBATH PALMOHAIBHBIE M HPPALMOHAIBHbBIE
qyucna.



BremonuaTe apupmeTHuecKkue NeUCTBUS C pallMOHATIBHBIMUA YHUCTIaMH,
COYeTasi YCTHBIE M NMCHBMEHHBIE IPUEMBI, BBIITOJHATH BBIYUCICHUS C
UppaLMOHAIbHBIMU YUCIAMU.

HaxoauTe 3HaueHUs CTENEHEH C LIEJIBIMUA IOKA3aTeJsIMU U KOPHEH,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrasiTe  ACUCTBUTENbHBIE  YHMCIA,  BBIIOJHATh  MPUKHUIKY
pe3ybpTaTa BIYUCICHUM, OLIEHKY YHCIIOBBIX BBIPAKEHUU.

YpaBHeHMs U HEPABEHCTBA

Pemlare JiMHEHHBIE W KBaJpaTHBIE YpPaBHCHUSA, YPaBHEHMH,
CBOJIALIMECS K HUM, IIPOCTEHIINE APOOHO-PAlMOHAIIbHBIE YPABHEHUS.

Pemats cucTteMsl 1ByX JIMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU
U CUCTEMBI JIByX YPAaBHEHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SIBJISIETCS
JIMHEWHBIM.

Pemarb TekcToBbIEe 3a7aun aJreOpanvdeckuM CIOCOOOM C MOMOIIBIO
COCTAaBJICHHs YPAaBHEHUS WM CHCTEMBl JIByX YPAaBHEHHM C JBYMS
IIEPEMEHHBIMHU.

[IpoBoAMTE TPOCTEUIIME WCCIENOBAHUS YPABHEHUW W CUCTEM
YpaBHEHUH, B TOM UHUCJE C NMPUMEHEHHEM TrpapUuecKux NpeacTaBICHUN
(ycTaHaBnMBaTh, UMEET JIU YpaBHEHHE WM CHUCTEMa YpaBHEHUI pelieHus,
€CJIM UMEET, TO CKOJIBKO, U TIPOYEE).

Pemlare  nMHEVHBIE  HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
n300paxkaTb pEUICHHE HEPABEHCTB Ha YHCIOBOW MNpPsSMOM, 3amUCHIBATH
peleHne ¢ MOMOLIBI0 CUMBOJIOB.

Pemlare cucTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJAPATHOE HEPABEHCTBO, M300pa)kaTh PEUICHUE CUCTEMBI
HEPABEHCTB HA YHUCJIOBOM NPSIMOM, 3alMCBIBAaTh PELIEHUE C MOMOIIBIO
CHUMBOIJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUN PA3JIMYHBIX 3a1a4.

DyHKIMHA

Pacno3naBate  (QyHKIMM ~ M3y4eHHbIX  BUJOB.  [loka3biBaTh

CXEMaTHYeCKH PACIIOJIOKEHUE Ha KOOPAMHATHOW IIJIOCKOCTH TpaduKoB
¢byukuuii Buga: Yy = kx, y = kx + b,y =k/x,y=ax2+ bx +c,y=x3,y =
VX, Yy = [X|, B 3aBucuMocTH OT 3HaYeHHU KOI(DDUIMEHTOB, ONMUCHIBATH
CBOMCTBA (DYHKILIUA.

Crpouth U u300pakaTh CcXxeMaTHUYeCKH TrpaduKu KBaJPATHUYHBIX
GyHKUMNA, OMUCHIBATh CBOMCTBA KBAIPATUYHBIX QYHKIUN MO UX TpaduKaM.



PacrosnaBath kBampaTuuHyto (QyHKIHIO 10 (QopMmyIe, TPUBOIHUTH
NpUMEPHl  KBAJpaTHYHBIX (DYHKIWH W3 pEabHOW JKW3HHU, (DHU3UKH,
TCOMETPHH.

YucioBble MOCT€I0BATEILHOCTH H MPOTPecCUHH

Pacnio3naBaTh apu(METHIECKYIO B TEOMETPUYECKYIO ITPOTPECCHUH TIPU
pa3HbIX CrIOcO0ax 3aaHus.

BBITIONHATE BBIYMCIICHUS C HCIOJB30BaHHEM (opMyn N-ro dieHa
apu(pMETUYECKO W TEeOMETPUYECKOW MPOrpeccuid, CyMMBI TEPBBIX N
YJICHOB.

N300pakath 4jeHbl MOCIEA0BATEILHOCTH TOUKAaMHU Ha KOOPIUHATHOM
TUTOCKOCTH.

PemaTe 3ama4m, CBsI3aHHBIE C YUCJIOBBIMH ITOCIIEIOBATEILHOCTSIMH, B
TOM YHCJIE 33Jla4i U3 PeaIbHOM JKU3HH (C UCIIOJIb30BAHUEM KaJIbKYJISITOPA,
U(POBBIX TEXHOJIOTUI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumeHnoBaHue KosmmyecrBo
DJIeKTpOHHbIe (HH(POBHIe)
Ne n/m pa3aesioB U TeM 4acoB
o0pa3oBaTejibHbIE PeCYpPChI
NPOrpaMMsbl Bcero
1 Yucia 1 BEIYHUCICHUS. o5 bu6nuoreka [JOK
PaunonaneHbIe yncna https://m.edsoo.ru/7f415b90
) Anrebpanueckue 97 bubnuoreka [JOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 bu6mmoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpadguky. 24 bubnuorexa [HOK
OyHKIIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME M 6 bubmuorexa [JOK
00001meHune https://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102
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8 KUIACC

HanmeHnoBanue KouunvecTBO
dyeKkTpoHHbIe (LM pPOBbLIE)
Ne n/m pa3esioB U TeM 4yacoB
o0pa3oBaTejibHbIE PeCypPChl
MPOrpaMMsbl Bcero
1 Yucna v BBIYKCIICHHS. 15 bubmuorexa [JOK
KBagparusie kopHu https://m.edsoo.ru/7f417af8
Ywciia v BBIYUCIICHHS.
2 CreneHb C 1eIbIM 7 bubmorexa [JOK
H https://m.edsoo.ru/7f417af8
MOKa3areieM
Anrebpanyeckue
3 BhIpakeHMs. KBagpaTHbIid 5 bubmorexa [IOK
p ' P https://m.edso00.ru/7f417af8
TpEXUIICH
Anrebpanyeckue
4 BBIpAKEHHUS 15 bubmmorexa HOK
P ) https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb
YpaBHeHus u
5 HepaBeHcTBa. KBapaTHbie 15 bubmorexa [JOK
P ' o https://m.edsoo.ru/7f417af8
ypaBHECHUS
YpaBHeHUA U
6 HepaBeHCTBA. CHCTEMBI 13 bubmorexa LOK
P L https://m.edsoo.ru/7f417af8
ypaBHEHUU
YpaBHeHUA U
7 HEpaBEHCTBA 12 bubmorexa LOK
P ' https://m.edso00.ru/7f417af8
Hepasencrpa
3 ®yHkuuu. OCHOBHBIE 5 bu6muoreka [JOK
MTOHATUS https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yuciaosbie 9 bubmuoreka [JOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE M 6 bubmuoreka [JOK
00001IEeHne https://m.edsoo.ru/7f417af8
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HHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
N KoanuecrBo
Tema ypoka 4acoB
n/n
Bcero
1 [ToHATHE palMOHATIEHOTO YHCIIA 1
2 Apudmerndeckue IeMCTBUS C PAlIMOHATILHBIMU YHCIIAMH 1
3 Apudmernueckre ASHCTBHS ¢ pPalMOHATBHBIMH YHCIaAMU 1
4 Apudmerndeckue IeHCTBUS C PAlIMOHATILHBIMU YHCIIAMH 1
5 Apudmernueckue 1eiHCTBHUS ¢ palliOHAIBHBIMA YHACITAMHU 1
6 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU YUCIAMU 1
7 CpaBHeHue, ynopsi04MBaHUe paliiOHAIbHBIX YHCEI 1
8 CpaBHeHue, yrnopsJ04MBaHUE PALlMOHAIBHBIX YHCEIl 1
9 CpaBHeHue, yIIopsJ0YMBAaHUE PATMOHATBHBIX YHCEIT 1
10 CreneHns ¢ HaTypalabHBIM IIOKa3aTEIEM 1
11 CreneHb ¢ HaTypalIbHBIM [TOKA3aTEIEM 1
12 CreneHns ¢ HaTypalabHBIM IIOKa3aTEIEM 1
13 CreneHs ¢ HaTypalabHBIM NIOKA3aTENEM 1
14 CreneHb ¢ HaTypalIbHBIM MTOKA3aTEIEM 1
15 Perienue 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3 PEANbHOM MPAKTUKH 1
16 Pemennie ocCHOBHBIX 3a/1a4 Ha JPOOU, MIPOLIEHTHI U3 pealibHOM MPAKTUKH 1
17 Perienue 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3 PEANbHOM MPAKTUKH 1
18 Pemennie ocCHOBHBIX 3a/1a4 Ha JPOOU, POLIEHTHI U3 PeaIbHOM NMPaKTUKU 1
19 [Tpu3HaKK JeTUMOCTH, Pa3I0KEHHsI HA MHOKUTENIN HATYpaJIbHBIX YHCell 1
20 [Tpu3HaKH JeTUMOCTH, PA3IOKEHHSI HA MHOKUTENIN HATYPAIbHBIX YHCEI 1
21 Peanbubie 3aBucumoctH. [Ipsmas 1 o6paTHas NpoONOPLUOHATIBHOCTH 1
22 Peanbubie 3aBucumocTH. [IpsiMast 1 oOpaTHast IPOTIOPIHOHATHLHOCTH 1
23 Peanbubie 3aBucumocTH. [Ipsmas u oO6paTHas IponoOpLUOHATILHOCTH 1
24 Peanbnbie 3aBucumMoctH. [Ipsimast u oOpaTHasi MPONOPIIMOHATBHOCTH 1
25 KontponsHas pabora no teme "Panmonanbhble yucia" 1
26 BykBeHHbIE BBIpaXKEHUS 1
27 DopmyIsl 1
28 DopmyIsl 1
29 [Tepemennsbie. JlomycTrMBbIC 3HAYCHUS TIEPEMEHHBIX 1
30 [IpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK U 1
MpUBECHUE TOJOOHBIX ClIaraeéMbIX

31 [IpeobpazoBanre OYKBEHHBIX BHIPAXKCHHH, PACKPBITHE CKOOOK 1 1




MIPUBEICHUE TTOIOOHBIX CIaraeMbIX

[Ipeo6pa3oBanre OYKBEHHBIX BBIPAKEHUHN, pAaCKPBITHE CKOOOK U

32 1
IIpUBEJCHHUE NOJOOHBIX CllaraeéMbIX
33 [IpeoOpazoBanue OyKBEHHBIX BBIPAKEHUH, pACKPHITHE CKOOOK U 1
IIPUBEJCHHUE OJOOHBIX CllaraeéMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM 1
35 CBoOIiCTBa CTETICHU C HATYPaJIbHBIM ITOKa3aTeIeM 1
36 CBoiicTBa CTENEHH ¢ HATYpaIbHBIM ITOKa3aTelIeM 1
37 MHorousneHsl 1
38 MHoro4IeHbI 1
39 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE MHOTOYJICHOB 1
40 CrnosxeHue, BBIYMTAHUE, YMHOKEHUE MHOTOUYJIEHOB 1
9 b yM
41 CnoxxeHue, BBIMUTaHUE, YMHOKEHUE MHOTOYJICHOB 1
42 CnosxeHue, BBIYMTAHUE, YMHOKEHUE MHOTOUYJIEHOB 1
9 b yM
43 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHS 1
44 @opMyIIbI COKPAIIEHHOTO YMHOXKEHUS 1
45 DopMyJIbl COKPALEHHOTO YMHOXKEHUS 1
46 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHS 1
47 @opMyJIBI COKPAIIEHHOTO YMHOXKEHUS 1
48 Pa3no)xeHrne MHOTO4JIEHOB HA MHOYKUTENN 1
49 PasnoxeHre MHOrO4JI€HOB HA MHOKUTEIN 1
50 Pa3no)xeHrne MHOTO4JIEHOB HA MHOYKUTENN 1
o1 Pa3no)xeHre MHOTOUJI€HOB Ha MHOYKUTEINN 1
52 KonrtponbHas pabora o Teme "Anredpanueckue BoIpaxeHus" 1
53 VYpaBHeHMe, IpaBuiIa mpeoOpa3oBaHUs ypaBHEHUS, PABHOCHILHOCTh 1
YpaBHEHUU
54 JInHeliHOe ypaBHEHME C OJHOU IIEPEMEHHOM, PEIICHNUE JTUHENHBIX 1
YpaBHEHUI
55 JInHeliHOe ypaBHEHME C OHOU IIEPEMEHHOM, PELICHNUE JTUHEHHBIX 1
ypaBHEHUU
56 JInneliHOEe ypaBHEHHE C OJHOU NTEPEMEHHOM, PEIIEHNE JTUHEHHBIX 1
YpaBHEHUI
57 Pemrenue 3a1au ¢ moMoIIbIO YpaBHEHUM 1
58 Pemenwue 3a1a4 ¢ MOMOIIBI0 YpaBHEHUN 1
59 Pemenwue 3a1a4 ¢ MOMOIIBI0 YpaBHEHUN 1
60 Pemienue 3a1a4 ¢ TOMOIIBIO YpaBHEHU I 1
61 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 Tpadux 1
62 JluneliHOE ypaBHEHHUE C JBYMS IEPEMEHHBIMU U €ro rpaduk 1




63

Cucrema 1ByX JTUHEHHBIX YPaBHEHUM € ABYMs IEPEMEHHBIMU

1
64 Cucrema IByX JIMHEHHBIX YPAaBHEHHH C IBYMs ITI€pEMEHHBIMU 1
65 Cucrema IByX JTMHEHHBIX YPAaBHEHHH C IBYMsI IE€PEMEHHBIMU 1
66 Cucrema IByX JIMHEHHBIX YPAaBHEHHH C IBYMs IT€pEMEHHBIMU 1
67 Pemenue cucrem ypaBHEHHA 1
68 Pemenue cucreM ypaBHEeHUH 1
69 Pemenue cucrem ypaBHEHHIA 1
70 Pemenue cucrem ypaBHEHHA 1
71 Pemenue cucreM ypaBHeHUH 1
72 Konrponsnas padora no teme "Jlunelinsie ypaBaenus" 1
73 Koopaunara Touky Ha psaMoit 1
74 YucoBble IPOMEKYTKH 1
75 YucnoBbie TPOMEKYTKH 1
76 PaccrosiHne Mexy 1ByMsl TOUKaMH KOOPAUHATHOW MPSAMON 1
77 PaccrosiHne Mex 1y IByMs TOUYKaMH KOOPAMHATHOM MPsAMOH 1
78 [IpsmoyronbHas cucTeMa KOOPJAMHAT Ha MIIOCKOCTH 1
79 [IpsiMoyrosibHas cucTeMa KOOpJIUHAT Ha MJI0CKOCTH 1
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamu 1
81 ITpumeps! rpadukoB, 3a1aHHBIX (opMynamu 1
82 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu 1
83 ITpumeps! rpadukoB, 3a1aHHBIX (opMynamu 1
84 Urenue rpauKoB peaibHbIX 3aBUCUMOCTEHN 1
85 Urenue rpaMKoB peaibHbIX 3aBUCUMOCTEN 1
86 [Tonarue GpyHKIUU 1
87 I'paduk pynkumn 1
88 CaoiicTBa pyHKIUI 1
89 CaoiicTBa hyHKINH 1
90 Jlunelinas GyHKIUsA 1
91 Jluneitnas QpyHkuus 1
92 IToctpoenue rpaduka TuHeHHON QyHKIMH 1
93 [TocTpoenwne rpaduka JIHHEHHOH QYHKITHH 1
94 I'paduk pynkumm y =[x| 1
95 I'paduk pynkumn y =[x| 1
96 Konrponsnas padora no reme "KoopannaTsl u rpaduku. 1

Oynkuun'/Beepoccuiickas npoBepouHas padoTa

97 [ToBTOpEHUE OCHOBHBIX MOHATUN U METOJ0B, 0000IIeHNE 1

3HaHuii/Bcepoccuiickast mpoBepodHas paboTa




[ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJIOB Kypca 7 Kiiacca, 0000IIeHne

98 - 1
3HaHUI
99 [ToBTOpEHME OCHOBHBIX MOHATHA U METOOB Kypca 7 Kiacca, 00o01ieHne 1
3HAaHUH’
100 [ToBTOpEHME OCHOBHBIX MOHATHA U METOOB Kypca 7 Kiacca, 00001ieHne 1
3HAHUU
101 HroroBas KoHTpoJIbHAs paboTa 1
102 [ToBTOpEHME OCHOBHBIX MOHATHA U METOOB Kypca 7 Kiacca, 00o01ieHne 1
3HAHUU
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8 KUIIACC
Ne - Koan4yecTBo yacoB
eMa ypoka
n/n Bcero
1 KBaaparHbIii KOpEeHb U3 YUCIa 1
2 [TonsTre 06 UppaMOHATEHOM YHCIIE 1
3 JlecaTnynbie MPUOIMKSHHS UPPAITMOHATBHBIX YHCEIT 1
4 JecsTuunble MpUOIMKEHNUS HPPALMOHAIBHBIX YHCET 1
5 JlelicTBUTENbHBIC YHCTIA 1
6 CpaBHeHUE IeHCTBUTEIBHBIX YUCEIT 1
7 CpaBHeHUE 1eHCTBUTENBHBIX YUCEI 1
8 ApudmeTnueckuii KBaJpaTHbI KOPEHb 1
9 VYpaBHeHue Buaa X* = a 1
BOMCTBA apu(PMETHUECKUX KBaAPATHBIX KOPHEH
10 C 1
BOKMCTBA apu(PMETHUCCKUX KBAIPATHBIX KOPHEH
11 C 1
12 [TpeoOpazoBaHre YHCITOBBIX BRIPAKCHHM, COIEPIKAIIIIX 1
KBaJIpaTHBIE KOPHU
13 [TpeoOpazoBaHUe YHCIOBBIX BRIPAKCHHM, COICPIKAIIIIX 1
KBaJIpaTHBIE KOPHU
14 [IpeoOpa3oBaHue YHCTOBBIX BRIPAKECHUIA, COJIEPKAIIIIX 1
KBaJIpaTHBIE KOPHU
15 [TpeoOpazoBaHre YHCITOBBIX BRIPAKCHHM, COIEPIKAIIIIX 1
KBaJIpaTHBIE KOPHU
16 CremneHsb ¢ 1ebIM IMOKa3aTelieM 1
CrangaprHas 3anuch yrcia. Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIMEMEHTAPHBIX YaCTHII JO KOCMUYECKIX 00BEKTOB), 1
JUTUTETTLHOCTh TIPOIIECCOB B OKPYXKAIOIIEM MHUPE




18 CBoiicTBa CTENEHU C LIEJIBIM MTOKa3aTesieM 1

19 CBOMCTBA CTEIIEHH C LIEIBIM II0KA3aTEIEM 1

20 CBoiicTBa CTENIEHU C LENIBIM [TOKa3aTeIeM 1

21 CBOMCTBA CTEIIEHH C LIEJBIM II0KA3aTEIEM 1

22 CBolicTBa CTENEHHU C LEJIBIM [10Ka3aTeNEM 1

23 KBaapatuplii TpéxuieH 1

24 KBanpaThslii TpéxunieH 1

25 Pa3noxeHne KBagpaTHOro TpEXUIeHa Ha MHOKHUTEIN 1

26 Paznoxxenue kBaapaTHOrO TpEXUIeHA HA MHOKHUTEIN 1

97 KontponbHas padora no temam "KBanparusie kopau. CteneHu. 1
KBanpaThsiii Tpexusnen"

28 Anrebpanueckas 1poOb 1

29 JlommycTrMble 3HAYCHHSI IEPEMEHHBIX, BXOISIINX B 1
anreOpanyecKre BEIPaKCHUS

30 JlomycTUMble 3HAUCHHSI IEPEMEHHBIX, BXOISIIUX B 1
anreOpanyecKre BEIPaKECHUS

31 OcHoOBHOE CBOMCTBO ayirebpandeckon Jpoou 1

32 Coxkparnienue apodeit 1

33 Coxkparienue apobeit 1

34 Coxkparnienue apodeit 1

35 CrnoxeHue, BBIYMUTaHUE, YMHOKEHHE U JIeTIeHUE 1
anreOpanyeckux Apooeit

36 CrnoxeHne, BBIYUTAaHUE, YMHOKEHHE U JICTICHUE 1
anreOpanyeckux Apooeit

37 CrnoxeHne, BRIYUTaHUE, YMHOKEHHE U JICTICHNE 1
anredpandeckux Ipooeit

38 CrnoxeHue, BBIYMUTaHUE, YMHOKEHHE U JICTICHUE 1
anreOpanyeckux Apooeit

39 [Tpeobpa3zoBanue BbIpaKeHHM, colepKalIuX alredpandeckue 1
Ipodu

40 [Tpeobpa3zoBanue BbIpaKeHHM, ColepKaluX alredpandeckue 1
Ipodu

41 [IpeoOpazoBanue BeIpaKEHHI, COJepKALINX alreOpandyeckue 1
npodu

42 Kontponbnast pabota mo teme "Anredpanyeckasi 1poos" 1

43 KBanpaTHOoe ypaBHEHUE 1

44 HemnonHoe kBagpaTHOE ypaBHEHUE 1

45 Henonnoe kBagpaTHOE ypaBHEHUE 1

46 ®dopMya KOpHEH KBaIPaTHOTO YpaBHEHUS 1




47 dopMyna KOpHEW KBaIpaTHOIO YpaBHEHUs 1

48 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 1

49 Teopema Buera 1

50 Teopema Buera 1

ol Peuienne ypaBHeHuM, CBOASAIIMXCS K KBaJAPATHBIM 1

52 Pemenue ypaBHeHUH, CBOISIIMXCS K KBaIpaTHBIM 1

53 [Ipocreiinme qpoOHO-paIMOHAIEHEIC YPABHCHHUS 1

o4 [Ipocreiimme ApoOHO-pallMOHATIBHBIC YPAaBHEHHS 1

55 Perennie TeKCTOBBIX 3a/1a4 C OMOILBIO KBAJAPaTHBIX 1
YpaBHEHUN

56 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO KBaIPATHBIX 1
YpaBHEHUN

57 KonTponbnas pabota no teme "KBagparHeie ypaBHeHH" 1

58 JluHeitHOe ypaBHEHHE ¢ IBYMsI IEPEMEHHBIMU, €T0 TpaduK, 1
MPUMEPHI PEIICHUs YPAaBHEHUH B IIEJIbIX YHCIIaX

59 JluHeitHOe ypaBHEHHE ¢ IBYMsI IEPEMEHHBIMU, €T0 TpaduK, 1
MIPUMEPHI PEIICHUS YPABHEHUH B IICJIBIX YHCIIAX

50 JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €0 rpaduk, 1
MPUMEPHI PEIICHUs] YPaBHEHUH B IIENIbIX YHCIIaX

61 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUN C IBYMs 1
MIePEeMEHHBIMHU

62 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUU C IByMs 1
MIePEeMEHHBIMHU

63 Pewienne cucreM IByX JIMHEWHBIX YPAaBHEHUU C JBYyMS 1
MepPEeMEHHBIMH

64 IIpumepsl pereHns: CUCTEM HETMHEWHBIX YPABHEHUM C ABYMS 1
MIePEeMEHHBIMHU

65 [Ipumeps! perieHns CUCTEM HETMHEHHBIX YPaBHEHUH ¢ IByMS 1
MIePEeMEHHBIMHU
I'paduueckas uHTEpIIpeTaliis YpaBHEHUS C IBYMS

66 MEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHHH C ABYMS 1
MePEeMEHHBIMHU
['padmyeckas HHTEpIIPETAIINS YPABHEHUS C IBYMS

67 MEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPAaBHEHHM C ABYMS 1
MePEeMEHHBIMHU

68 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO CHCTEM YPaBHCHHIMA 1

69 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CHCTEM YpaBHEHUN 1

70 Pemenne TeKCTOBBIX 33714 C TTOMOIIBIO CUCTEM YpaBHEHHI 1

71 HucnoBble HEPABEHCTBA U UX CBOMCTBA 1




72 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1

73 HepaBeHcTBO ¢ 0/IHOM TTEpEeMEHHOM 1

74 JInHeliHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PELICHUE 1

75 Jlunelinbie HEPABEHCTBA C OJTHON EPEMEHHOM U UX PEIICHUE 1

76 JInHeliHbIC HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX PELICHUE 1

77 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN U UX 1
pelieHne

78 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHON U UX 1
peleHue

79 CucreMbl TUHEIHHBIX HEPABEHCTB C OJAHOM IIEPEMEHHOM U UX 1
pelieHue

80 N300pakeHue pelieHns JMHEHHOrO0 HepaBeHCTBA U UX CUCTEM 1
Ha 4YMCIIOBOM IIPSAMOM

81 N300pakeHue peleHns JMHEHHOr0 HEpaBEHCTBA U UX CHCTEM 1
Ha YHCIIOBOM MPAMOit

82 KonTtponpsHast padora no Temam "HepaBencta. Cucremsl 1
ypaBHEHUI"

83 [Tonstue GpyHkunu 1

84 O6unacTp onpeaeneHuss 1 MHOXKECTBO 3HaUeHUH (pyHKIUU 1

85 Crioco0b! 3a1aHus QyHKIUI 1

86 I'padux pynkmm 1

87 CaolicTBa (QyHKIIMH, UX OTOOpakeHHE Ha rpaduke 1

88 YreHue u noctpoeHue rpadukoB GyHKIUH 1

89 [Ipumeps! rpa@ukoB QyHKIHMM, OTpaXxaroux peaabHble 1
MIPOLIECCHI

90 DyHKIMH, ONMHUCHIBAIOIIUE MPSIMYIO M 00paTHYIO 1
PONOPLHUOHATIBHBIE 3aBUCUMOCTH, X TpaduKH

91 ['unep6oa 1

92 l'unepOona 1

93 I'paduk pynkuuu y = x? 1

94 I'paduk pynkuuu y = x? 1

95 @yHKuHHVy =X3,y =X,y =YX, ¥= [x|; paduueckoe penieHue 1
YpaBHEHH U CHCTEM ypaBHEHHIA

96 Utorosas koHTposbHas pabota/Bcepoccuiickast mpoBepovHas 1
pabota
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B KypcoB 7 U 8

97 KJ1accoB, 00o0mIeHne 3Hanmii/ Beepoceuiickas mpoBepoyuHast 1
pabota

98 [ToBTOpEHUE OCHOBHBIX MOHATUH U METOJIOB KYpCOB 7 1 8 1




KJIaccoB, 0000IIeHE 3HAHUH

[ToBTOpEHKME OCHOBHBIX MOHATUI U METOJIOB KypCcOB 7 1 8

99 . 1
KJ1accoB, 0000IIeHe 3HaHUH

100 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B KypcoB 7 U 8 1
KJ1accoB, 0000IIeHe 3HaHUH

101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B KypcoB 7 U 8 1
KJIacCOB, 0000IIEeHE 3HAHUH

102 [ToBTOpEHKME OCHOBHBIX MOHATUI U METOJIOB KypCOB 7 U 8 1
KJ1accoB, 0000IIeHe 3HaHUH
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HOACHUTEJBHASA 3AIIMCKA

I'eomeTpusi Kak OJWH W3 OCHOBHBIX pAa3/ENIOB IIKOJBHOW MaTEMATHKH,
UMEIOIIUI CBOEW 1enbl0 00ecnevynTh H3Y4YeHHE CBOWCTB W pa3MepoB (uryp, ux
OTHOLIEHUH U B3aMMHOE PACIIOJIOKEHUE, OMIMPAETCS HA JJOTUYECKYIO, JJOKA3ATEIbHYIO
muHuI0. LIeHHOCTh N3y4YeHus: FTEOMETPUH Ha YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHUs
3aKJII0YAETCS B TOM, YTO OOYYAIOMIMICS YYMUTCS MPOBOJUTH JOKa3aTelIbHBIC
pacCy X IeHUs, CTPOUTh JIOTUYECKHE YMO3AKIIOUECHHS, JOKa3blBaTh HNCTUHHBIE
YTBEPKJICHUSI U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKACHUS «OT
IPOTUBHOTO», OTJIWYAaTh CBOWCTBA OT NPU3HAKOB, (OPMYIHPOBATh OOpPATHBIC
YTBEPKICHUS.

Bropoil 1enpr0 HM3ydeHHs TE€OMETPUM SIBISIETCS HCIIOJIb30BaHHE €€ Kak
WHCTPYMEHTA IPU PEIICHUN KaK MaTeMaTHYECKUX, TaK M IPAKTUYECKHX 33a]1ad,
BCTPEUAIONINXCS B pealibHOM ku3HU. OOyYaromuiics JOJKEH HAyUYUThCsl ONIPEACIIUTh
r€OMETPUYECKYIO (PUTYpPY, ONMKCATh CIOBAMHU JAHHBIN YEPTEXK WA PUCYHOK, HAUTH
IJIOLIA/lb 3€MEIBHOIO Y4acTKa, pacCuuTaTb HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenst unu TpedyeMble pa3Mephl rapaxa Jjisi aBTOMOOMJIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENbHAS JIMHUS B M3y4eHHH reomeTpuu. llpu pemenun 3agau
MPAKTUYECKOI0 XapakTepa O0yYaroMIMIICs YUUTCS CTPOUTh MAaTEMATUYECKHE MOJEIU
peanbHBIX JKU3HEHHBIX CHUTyallMid, MPOBOJUTH BBIYHCIECHHUS M  OLEHUBATH
aJIeKBaTHOCTH ITOJIyYEHHOTO pe3yibTaTa.

KpaiiHe BakHO NOMUEPKUBATH CBS3M TEOMETPUU C JPYTUMH Y4EOHBIMU
MpeAMEeTaMi, MOTUBUPOBATH UCIIOIb30BATh ONMPEAEIECHUs T€OMETPUUYECKUX (DUryp U
MOHSATUH, IEMOHCTPUPOBATH PUMEHEHHE MOJTYYEHHBIX YMEHUHN B (PU3UKE U TEXHUKE.
Otu cBsi3u Hambojee sipko BUAHBI B Temax «Bektops», «Tpuronomerpuyeckue
COOTHOIICHUs», «MeTo koopauHa» u «Teopema [Tudaropar.

VYuebnbiit kypc «l'eoMeTpus» BKIIOYAET CIICIYIOMIME OCHOBHBIC pa3iciibl
conepxkanusi: «['eomerpuueckue ¢Gurypel U HUX CBOHCTBa», «l3Mmepenue
r€OMETPUUYECKUX BEJIMYMHY, «/lekapToBbl KOOpAMHATHI HA TIOCKOCTHY», «BekTopbI»,
«/IBmxenust mnockoctuy, «IIpeodpazoBanus mogo0us».

Ha usyuenne yuebnoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce —
68 vacoB (2 vaca B HeJieN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJeN0), B 9 kitacce —
68 yacoB (2 "yaca B HEJIEIIO).

COAEPXAHUE OBYUYEHUA
7 KIIACC



HauanpHsle nouaTus reomerpun. Touka, mpsMasi, OTpe30K, Jyd. Yroa. Buasl yrios.
BeptukanbHble 1 cMexHbIE yribl. buccekrpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[TapajienpHOCTB U EPIICHUKYISIPHOCTD IIPSMBIX.

Cummetrpuunblie ¢urypsl. OCHOBHBIE CBOMCTBA oceBO cummerpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOIEM MUPE.

OCHOBHBIE TMOCTPOECHHS C MOMOULIBIO LUPKYJISl W JMHEWKH. TpeyrojabHUK.
Bricora, Mennana, OMcceKkTpurca, UX CBOMCTRA.

PaBHOoOeApeHHBII W paBHOCTOPOHHUM  TpeyroiabHuUku.  HepaBeHcTBO
TPEYTOJIbHUKA.

CBoiicTBa U MPU3HAKK PaBHOOEIPEHHOIO TpeyrojbHHUKa. [Ipru3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoiicTBa M NpU3HAKK NapaJIeNbHBIX NpsMbIX. CymMMa YIJIOB TPEyroJbHHUKA.
Bremnue yribl TpeyrosbHUKa.

[IpsMoyrosibHbI  TpeyrosbHUK. CBOMCTBO  MEIWaHbl  IPSIMOYIOJBHOIO
TPEYTOJbHUKA, IPOBEAEHHON K TUINOTeHy3€e. [Ipr3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEyTOJIBHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK € yTJIOM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOH, Teopema O OousiplieM Yyriae M OOJblIed CTOPOHE TPEYToJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuyeckoe MecTo TOueK. buccekTpuca yriia W CEpEeIUHHBIN
MIEPIICHIUKYJISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.

OKpy>KHOCTb U KpYyT, XOpJa U AMAMETP, UX CBOMCTBA. B3auMHOE pacronoxeHue
OKpPYXXHOCTH M mnpsmoi. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy>KHOCTb,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYereipéxyronpHuku. llapamnenorpamm, ero npusHaku M cBoucTBa. YacTHbie
cllyyau MapajieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpameuusi, €€ CBOWCTBA M MNPHU3HAKHU.
[IpsiMmoyroJibHast Tpaneuus.

Meton ynsoenuss Menuanbl. lleHTtpanbHas cummerpus. Teopema @arneca u
TEOpEMa O IPOMOPLUHUOHAIIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiabHuKa.

[Tonobue TpeyronbHUKOB, Kodhduiment mnoxodus. IlpusHaku momOOus
TpeyrojabHUKOB. [I[puMeHeHmne nogo0us Npu peuieHnH MPaKTUIECKUX 3a1a4.

CpoiicTBa miomaaei reomerpudeckux ¢uryp. Dopmynsl s 1IIoMIAAU
TpPEYroJibHUKa, NapajienorpamMma, pomoba u Tpaneuud. OTHOUIEHUE IUIOLIAAeH
oJ00HBIX GUTyp.



Brrunciienne miomaned TpeyroJbHUKOB M MHOIOYI'OJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pernieHun
NPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI'€HC OCTpPOro yrija HpsMOYTOJIbBHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUYECKHE (DYHKIIMH YIJIOB
B 30, 45 u 60°.

BrniucanHble U LIEHTpaJIbHBIC YIJIBI, YTOJ MEXAY KAacaTeIbHOW U XOPAOU. YTJIbI
MEXIy XOpJaMU M CEKyIIMMHU. BHOHCaHHbIE M ONHCAHHBIE YETHIPEXYTOJIbHUKH.
B3anMHoe pacronoxenue AByXx OkpyxHocTei. Kacanme okpyxknoctend. OOmme
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

IHINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE  pe3yJbTAaThl OCBOCHHUA NPOrpaMMbl  y4yeOHOro  Kypca
«I"eomeTpus» XapaKTEpU3yHOTCH:

1) maTpuoTnyeckoe BOCIMTAHHE:

IPOSIBIICHHEM MHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCUHCKON MaTEeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM
MaTeMaTUYECKOM IIKOJbl, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYIMX HAayKax U
MPUKIAAHBIX cdepax;

2) rpaxIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOA3aHHOCTEW TpaKJaHWHA U peaju3allHd €ro
MpaB, MPEACTABICHUEM O MATEMAaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBJI€HUN, MPOLEAYp TPaKJAHCKOrOo oOuiecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXICHHIO JSTHYECKUX MPOOJEM, CBA3aHHBIX C
IIPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKH, OCO3HAaHHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyaoBoOe BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YyaCTHE€ B pEIICHWH MPAKTHYECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXHOCTHM MAaTE€MaTHYECKOIrO
oOpa3oBaHMsI Ha MPOTSHKEHUH BCEH JKM3HU IJIS YCHEIHOW Npo¢eCcCHOHaTbHON
NESTENbHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM HHAMBUAYAJIHLHON TPAEKTOPUHM OOpa30BaHUSI U JKU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;



4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K  AMOIMOHAJIBHOMY W  3CTETHYECKOMY  BOCIHPHUSITHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pEIICHUH, pacCyXJICHUH, YMEHUIO BUJICTh
MaTeMaTH4YE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IMO3HAHMS:

OpUEHTalMeld B JICATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MIPEJCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOJLI U
oOIiecTBa, TMOHMMaHWEM MAaTeMaTHYECKOW HaykKu Kak cdepbl YelI0BEUYeCKOM
NEATEILHOCTH, ATAloB €€ Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHUS IMBUJIM3AlUH,
OBJIQJICHUEM S3bIKOM MATEMAaTUKH M MATEMAaTHYECKOM KYJIbTYpOMl Kak CpelICTBOM
MO3HAHUSI MHUpPa, OBJAJCHUEM MPOCTCUIIMMH HAaBBIKAMHU HCCIEAOBATEIHLCKOM
JEATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHpoOBaHMEe KYJIbBTYPbl 310POBbS U
IMOUMOHAJILHOTO 0JIarONmoJIyYus:

FOTOBHOCTBIO TPUMEHSITh MaTEMATHUYECKUE 3HAHUS B HWHTEpPEcax CBOEro
30POBbS,  BEACHUS  3J0POBOro  oOpa3za  KuU3HU  (3M0pOBOE  THTaHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), C(DOPMHUPOBAHHOCTHIO HaBbIKA pedICKCUH, IPU3HAHKEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4eiOBeKa;

7) 3K0JI0rHYeCcKOe BOCIIMTAHNE:

OpUEHTaIMel Ha MPUMEHECHHE MaTeMaTUYeCKUX 3HAHUM MU PEIICHUS 3a1a4 B
00J1aCTH COXPAHHOCTH OKPY KAIOIICH Cpeibl, TUTAHUPOBAHUS TIOCTYIIKOB M OIICHKH MX
BO3MOXXHBIX TIOCJCACTBUM JII OKPYJKAIOIIEH Cpeapl, OCO3HAHHEM TJ100aIbHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIeM U IMyTeH UX pelieHus;

8) amanranus K M3MEHSAMUMCH YCJIOBMAM COLHMAJBLHOW U NPHUPOAHOMN
cpeasbl:

FOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEOMNPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUYECKYIO JIESITEIbHOCTh, B TOM YHUCJE
YMEHHE YUUThCS Y JPYTUX JIIOJACH, TpruoOpeTaTh B COBMECTHOU JIE€SITEILHOCTH HOBBIC
3HAHUs, HABBIKW U KOMIETEHIIUU U3 OTBITA IPYTUX;

HEOOXOJIUMOCThIO B  (POPMHpPOBAHMH HOBBIX 3HAaHMK, B TOM YHCIIC
bopMyIUpOBaTh UIEH, MOHSATHUS, TUTIOTE3bI 00 OOBEKTAX U SIBICHUSX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUIMTHI  COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CITOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONUH KOHTPMEDP, KOPPEKTUPOBATh MPUHUMACMbBIC
pemeHuss W JACHCTBUSA, (OPMYIHPOBATH M OIEHWBATh PHUCKA U TIOCIEICTBUS,
(hopMHUPOBATH OIBIT.



METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIe 1eilicTBUSA

Ba3oBble Jiornyeckue aAeiicTBHA:

BBIABISITP W XapaKTEPU30BaTh CYLICCTBEHHBIE NPHU3HAKM MaTEMaTHYECKUX
OOBEKTOB, NOHATUN, OTHOUIEHMH MEXIy HOHATUAMHU, (POPMYIHPOBATH
omnpelereHusl  TOHATHM,  yCTaHaBIMBaTh  CYIIECTBEHHBIA  IMPHU3HAK
KJaccupUKalMy, OCHOBAaHUSA sl OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJMMOTIO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIUpPOBaTb U  NPEoOPa3OBBIBATH  CYKICHUS:
YTBEPAMUTENIbHBIE W OTpPULATEIbHBIC, €IMHUYHBIE, YacTHble M OOIIue,
YCIIOBHBIE;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBS3U M MPOTHBOPEUMS
B (pakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUSX, MpEeAsaratb KpUTEPUU
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEN U IIPOTUBOPEYUHIA;

JeNaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;

pa3buparh J10Ka3aTelbCTBA MATEMaTHUECKUX YTBEPKACHUM (TpsMble U OT
OPOTHUBHOIO), TPOBOAUTH CAMOCTOSITENBHO HECJIOXKHBIE JIOKa3aTeJIbCTBA
MaTeMaTHU4ecKuX (p)akTOB, BHICTPAUBATh apTyMEHTALIUIO, IPUBOAUTH PUMEPHI
Y KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh Croco0 pemieHus y4yeOHOM 3agauu  (CpaBHHUBAThb HECKOJIBKO
BapUAHTOB pEILEHHUs, BbIOMpPATh HaubOojee MNOAXOMAMUNA ¢  Y4ETOM
CaMOCTOSATENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/bLCKHeE IeiiCTBUS.

MCIIONIb30BaTh BOMPOCHI KaK HCCIEIOBATEILCKUI WHCTPYMEHT TIO3HAHMS,
dopMynHpoBaTh BONPOCHI, (PUKCUPYIOIIME MPOTUBOpPEYHE, MpodIemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

NPOBOAUTH TIO CAMOCTOSITEIbHO COCTAaBICEHHOMY TUIaHYy  HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIECIOBAHUE MO YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSTENbHO (POopMyIUpOBaThH OOOOIIEHUS M BBIBOJBI IO PE3yJIbTaTaMm
NpOBEAEHHOTO HAOMIOACHUS, WCCIENOBaHUs, OILICHUBATH JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIIEHN;

NPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpOIecca, a TaKXKe BBIJIBUTaTh
MPEIOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBUSX.

PadoTa ¢ nngopmanueii:



BBISIBJISITh  HEJOCTATOYHOCTh W M30BITOYHOCTh HMHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JJISl pEeLICHUS 3a4a4u;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(POPMALUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (popMy mpeAcTaBieHUs HHQOpPMAIMM W WUIIOCTPUPOBATH
peliaeMble 3aJa4yd  CXEMaMH, JAdarpaMMaMy, HWHOW Tpadukod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAJA&KHOCTh HMHQPOpPMALMU 10 KPUTEPHUSIM, MNPEIJI0KEHHBIM
yUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHBIC y‘leﬁHble HeﬁCTBHHZ

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJICHUS B COOTBETCTBUHU C YCIOBHUSIMHU U
HEJISIMU OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PECHUS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JlaBaTh IMOSICHEHUS IO XOJy pPEIICHHUS
3a/1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yIIbTaT;

B X0/¢ OOCYKJICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBHI,
MpoOJIeMBI, pelraeMoi 3aaadv, BBHICKA3bIBAaTh WJICH, HAIlCJICHHBIC HA TOWICK
pEIIeHUs], COTOCTABISATh CBOU CYXKJICHUS C CYXKICHUSMHU JAPYTUX YYACTHHUKOB
nuanora, OOHapyXHMBaTh pa3lIMYUE U CXOJACTBO TMO3UIUNA, B KOPPEKTHOM
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MIPEACTABIATh PE3yJbTaThl PEIICHUs 3aJaud, dKCIIEPUMEHTA, UCCICIOBAHMS,
MPOEKTa, CAMOCTOSITEIIFHO BHIOMpATh (hOpMAT BBICTYIUICHUS C YYETOM 3aaad
IPEe3eHTAIMU U OCOOCHHOCTEH ayAUTOPUH;

MOHUMAaTh U HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W HHAMBUAYaJIbHOU
paboOTHI PU pelICHUN YUeOHBIX MaTeMaTHYECKUX 3a/1ady;

MPUHUMATh IIeJIb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM paboThl, pacTipeensaTh BUIbI paboT, JOTOBAPUBATHCS, 00CYKIATh
IIPOIIeCC U pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHUX JIFOICH;
y4acTBOBaTh B IPYMIOBHIX (popmax paboThl (00CYyX ACHUS, 0OOMEH MHEHUSIMH,
MO3IOBBIC INTYPMBI W JIPyTH€), BBIMOJHATH CBOK YacTh pPabOTBI M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JNPYTMMH WICHAMH KOMAaHJIbI, OIEHUBAThH
KauecTBO CBOETO BKJIaJga B  OOmMHUNA  TPOAYKT 1O  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMU B3aUMOJICHCTBHUSI.

PeryisiTuBHbBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITEJIFHO COCTaBJISATh IUIAH, alTOPUTM pelleHus 3anayu (WM ero
4acTh), BBIOMpATh CIOCOO peIIeHUsT ¢ Y4€TOM HMEIOIIUXCS PECYpCcoB U



COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.
CaMOKOHTPOJIb, IMOLIMOHAJIBHbBIN MHTEJIEKT:

e BIAJETHh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLEecca U pe3ynbrara
pelIeHns MaTEMAaTUIECKOM 3a1a4u;

e INPEABUAECTH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPH PELICHUU 3aJa4U,
BHOCUTh KOPPEKTUBBI B JAESATENIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLECHMBATh COOTBETCTBUE PE3YyJIbTaTa JAEITEIBHOCTH IOCTABICHHOW LENU U
YCIIOBHSIM, OOBSCHATH NPUYUHBI JOCTHKEHHUSI WM HEJOCTH)KECHHS LIEJIH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 7 KkJjacce OOydYalOmMACS TMOJYYUT CIEAYIOIINE
[IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh M3yueHHbIE TEOMETPUYECKUE (PUTYPHI, ONPEAETATh UX B3aUMHOE
PacCIoIOKEeHUE, U300pakaTh TeOMETPUYECKUE (DUTYPHI, BBIMOJHATH YEPTEXKH IO
YCJIOBUIO 3aJaud. M3mepsATs JNUHEWHBIE U YITIOBBIE BEIWYMHBL. Pemars 3agauu Ha
BBIUKCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyIo OIEHKY JMHEHHBIX U YTJIOBBIX BEJIMUMH MPEAMETOB B PEaIbHON
KU3HU, pPa3MepPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pasmepbl 3TUX OOBEKTOB IO
MOPAJIKY BEJIMYHUHBI.

CTpouTh 4yepTekKHU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonmp30oBaTeCs  NpU3HAKAMU  PABEHCTBA  TPEYTrOJbHUKOB,  MCIIOJIb30BaTh
MPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUU 3aa4.

[IpoBOANTE JIOTMYECKUE PACCYXKIACHHUS C HCIOJb30BAHUEM T'€OMETPUUYECKHUX
TEOpEM.

[Tonmp30BaThCs MNpHU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIUAHBI, MPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEIIEHNY TE€OMETPUUECKUX 3a]1a4.

OrnpenensaTh napauieTbHOCTh IPSMBIX C IIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yerT C
HUMH cekymias. OnpenensTh NapajyieIbHOCTh NPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJAHOM MPSAMOU A0 TOUEK APYTrOr MPSIMOM.

Pemate 3aiaun Ha KjeT4aToi Oymare.

[IpoBOIUTH BHIYMCICHUS] U HAXOJIUTh YUCIOBbIE M OYKBEHHbIC 3HAUYECHHUS YTJIOB
B TF€OMETPUUYECKUX 3aJa4ax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB H
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH TEPECEUECHUU JBYX



MApAJUICIBHBIX TMPSAMBIX CEKylled. Pemate npakTudyeckue 3aiadud Ha HaXO0XIACHUE
YIJIOB.

Brnanerp NOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIPENEATh
OMCCEKTpPHUCY yria U CEPeIMHHBIA MEPIEeHIUKYISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

DopMynupOBaTh ONPEACIEHUS OKPYKHOCTM W Kpyra, XOpAbl U JHAAMETpa
OKPYHOCTH, MOJIb30BaThCSI UX CBOMCTBAMH. Y METh NPUMEHSTHh 3TH CBOMCTBA IIPHU
pelIeHnH 3aaa4.

Brnaners MOHATHEM OIMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBaThcs ¢akTamMu O TOM, YTO OHMCCEKTPHCHl YTJIOB
TPEYrOJIbHUKA TEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Bnagers moHsTHEM KacaTelNbHOM K OKPY’KHOCTH, ITOJB30BaThCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KACAHUS.

[Tonmp30BaTHCA MPOCTEUIIMMA TEOMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh MX
MIPAKTUYECKAN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE ITOCTPOCHHUS C IOMOIUBIO LUPKYJI U
JINHENKU.

K xkoniy oOydenns B 8 kiacce oOydaroumuidcsi TMOJYYHUT CIETYIOLINE
MPEJIMETHBIE PE3YJIbTATHI:

PacriozHaBaTh  OCHOBHBIE  BHUJbBI  YETBIPEXYTOJBHUKOB, WX  3JIEMEHTHI,
MI0JIb30BATHCSA UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOWCTBA TOYKH IIEPECEUCHUS MEAUAH TpeyrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Bnagere nonsituem cpegHen JTWHUM TPEYTOJbHUKA U Tpaneluu, TPUMEHSITh UX
CBOWCTBA MPH PELUICHUU reoMeTprudeckux 3anad. [lomp3oBareca Teopemont Paneca u
TEOPEMOM O TPONOPLMOHAIBHBIX OTPE3KaxX, NPUMEHATh UX IS PELICHUs
MPAKTUYECKUX 3a/1a4.

[IpuMeHsATh MpU3HAKK TOAOOUS] TPEYTOJIBHUKOB B PEIICHUH T€OMETPUYECKUX
3a1ad.

[Tonp3oBatbess Teopemoii [ludaropa npns pemieHUs: TEOMETPUYECKUX H
MpakTU4Yeckux 3agady. CTpOUTh MaTEMAaTUYECKYI0 MOJIEIb B MPAKTUYECKUX 3aj/layax,
CaMOCTOSITENIBHO JI€JIaTh YEPTEXK U HAXOJUTH COOTBETCTBYIOIIUE JJTUHBI.

Bnagetp mnoHATHSIMEH < CHMHYCA, KOCHMHYCa W TaHI€HCA OCTPOro yria
MPSAMOYTOJIBHOTO TPeYroiabHUKa. [10ab30BaThCA ATUMM MOHSATUSIMU ISl PEIICHUS
MPAKTUYECKUX 3a7a4.

Beruncnars (pa3iuyHbIMU clocOOaMM) IUIONIA/Ib TPEYrOJdbHUKA U IUIOIIAIU
MHOTOYTOJIbHBIX PUTYp (I0JIb3YSCh, I/I€ HEOOXOAUMO, KaJbKyIsTOpOM). [IpumeHnsTh
MOJIyYEHHBIE YMEHHUS B IPAKTUUECKUX 3a]1a4ax.



Brnaners NOHATMAMM BIHCAHHOTO M LEHTPAJIBHOIO YIVIA, WCHOJIb30BATH
TEOpPEMBbI O BIIMCAHHBIX YIJIAX, YIJIAX MEXIY XOpJaMU (CEKyLIMMH) U YIJe MEXIy
KacaTeJIbHON U XOPAOU IPU PELICHUHA N'€OMETPUYECKUX 3a/1ay.

Bianers NOHATHEM OIMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOMCTBA
ONMCAHHOI'0 YETHIPEXYTOJIBHUKA IPH PELICHNUH 3a/1a4.

IIprMeHATh NOJIyYEHHBIE 3HAHHWS HA IPAKTUKE — CTPOMTH MATEMATHYECKHE
MOJEIH JUIS 33/1a4 PEATbHOW KU3HU U NPOBOAUTH COOTBETCTBYIOIIUE BBIYMCIICHUS C
OpPUMEHEHUEM ToJ0o0Ms U TPUTOHOMETpUM (IOJIB3YACh, TIl€ HEO0OXOIUMO,

KaJIBKYJISITOPOM).
TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC
KoanuectBo JJIeKTPOHHbIE
No n/nt HaumeHoBaHue pa3iesioB U TeM 4acoB (undposbie)
NPOrpamMMbl o0pa3oBaTe/bHbIE
Bcero pecypebi
IIpocreline reoMmeTprudecKue
1 ¢burypsl u ux cBoiicrsa. smepenue 14 bubmorexa HOK

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

reoOMCTPHUICCKUX BCININH

bu6mmoreka [JOK
2 Tpeyrobikir 22 https://m.edsoo.ru/7f415e2e
3 [TapannensHble psiMble, CyMMa 14 bu6nuorexa [IOK
YIJIOB TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>KHOCTb U KpYT. 14 bubnnorexa [JOK
I'eomeTpryeckue noCTpoeHUs https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
I1 4
> OBTOpeHHE, 06obIeHHe sHanil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68
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8 KVIACC

KoimuecTBo DJIEeKTPOHHBIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM 4yacoB (undposbie)
) NPOrpaMmbl o0pa3oBaTe/ibHbIE
Bcero
pecypcbl
N bu6nmoreka [IOK
1 Yetnipé 12
TRIPEXYTOIBHIIH https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
bu6nmoreka [IOK
2 MIPOMOPITMOHAIBHBIX OTPE3Kax, 15

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

N0JJ00HBIE TPEYTOJIbHUKU
IImomrans. Haxoxaenue miommanei

3 TPEYrOJIbHUKOB M MHOTOYT'OJIbHBIX 14
¢buryp. [Inomanu nonobusIx puryp

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

Teopema [Iudaropa n Havana bubnmnorexka HOK
4 10
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriel B OKpyKHOCTH. Bricanusie u
5 OMHUCAHHBIC YEThIPEXYTOJIbHUKH. 13 bubnmnoreka HOK
Kacarenbnble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. Bubnuoreka 1IOK
6 [ToBTOpeHue, 06001IeHNE 3HAHUHT 4 https://m.e dsogru [7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68
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HOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
N KoanuecrBo
Tema ypoka 4acoB
n/n
Bcero
1 [Ipocreiinne reoMmeTpruueckre 00bEKThI 1
2 MHOTOyroIBbHUK, TOMaHas 1
3 CMeXHbIE U BEPTUKAJIbHBIE YTIJIbI 1
4 CMeXHBIC U BEPTUKAIIBHBIC YTJIbI 1
5 CMexXHbIE U BEPTUKAJIbHBIE YIJIbI 1
6 CMeXHBIE U BEPTUKAJIBHBIC YTJIbI 1
7 CMeXHbIE U BEPTUKAJIbHBIE YTIJIbI 1
8 CMeKHBIE U BEPTUKAJIBHBIC YTJIbI 1
9 W3mepenne MTMHEHHBIX U YTIOBBIX BEJIMYHMH, BBIYUCICHHE OTPE3KOB U 1
yIJI0B
10 W3mepenne TMHEHHBIX U YTIIOBBIX BEJMYMH, BRIYHCICHHE OTPE3KOB U 1
yIJI0B
1 M3mMepeHue TMHEWHBIX U YIJIOBBIX BEJTMUNH, BBIYUCIEHUE OTPE3KOB U 1
yTJIOB
12 W3mepeHne MMHEHHBIX U YTIIOBBIX BEIMYHH, BEIYUCICHHE OTPE3KOB U 1
yTJI0B
13 [Tepumerp u miIomags GUIyp, COCTABICHHBIX U3 MPSIMOYTOJIbHUKOB
14 [Tepumerp u mioImags GUIyp, COCTABICHHBIX U3 MPSIMOYTOJIbHUKOB
15 [TonsTHE O paBHBIX TPEYTOJIBHUKAX U IEPBUYHBIE MTPEICTABICHHS O 1
paBHBIX (uUrypax
16 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
17 Tpu npr3HaKa paBeHCTBA TPEYTOJIBHUKOB 1
18 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
19 Tpu npr3HaKa paBeHCTBA TPEYTOJIBHUKOB 1
20 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
21 Tpu npr3HaKa paBeHCTBA TPEYTOJIBHUKOB 1
22 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB 1
23 [Tpu3HaKku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIEHUKOB 1
24 CBOICTBO MeIMAHBI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, TPOBEAEHHON K 1
TUIIOTEHY3€
o5 CBolicTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOM K 1

TUIIOTEHY3€




26 PaBHOOeApeHHBIE U PABHOCTOPOHHUE TPEYTOJILHUKU 1
27 [Ipu3Haku u CBOMCTBA paBHOOECIPEHHOTO TPEYTOJbHHUKA 1
28 [Ipu3Haku 1 cBOWCTBA paBHOOEIPEHHOTO TPEYTrOJIbHUKA 1
29 [Ipu3Haku u CBOMCTBA PaBHOOEIPEHHOTO TPEYTOJbHUKA 1
30 HepaBencTBa B reomeTpuu 1
31 HepaBeHcTBa B reomeTpuu 1
32 HepaBencTBa B reomeTpuu 1
33 HepaBencTBa B reomeTpuu 1
34 [IpssMOYTOJIBHBIN TPEYTOJBHUK C yriioM B 30° 1
35 [IpssMoyrosbHbIN TPEeyroyibHUK ¢ yrioM B 30° 1
36 KonTponbnas pabota no reme "Tpeyronpuuku" 1
37 [TapamienbHble IpsIMBIE, UX CBOMCTBA 1
38 [TsaTeiii moctynar EBknuaa 1
39 Haxkpecr nexarye, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YTJIHI, 1
00pa30BaHHBIC MIPH MTEPECEUCHUH TTAPATUICTHHBIX MPSIMBIX CEKYIIeH
40 Haxpect nexxarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE YTJIbI, 1
00pa30BaHHBIC TPH MTEPECEUCHUH TTAPATUICTBHBIX MPSIMBIX CEKYIIeH
41 Haxkpect nexxarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE YTJIbI, 1
00pa30BaHHbIE NPH NEPECEUECHUH MAPAIUIETbHBIX MPSIMbIX CEKYIeH
42 Haxpecr nexarye, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YTJIHI, 1
00pa3oBaHHBIE TPH MTEPECEUCHUH TTAPAIUICTHHBIX MPSIMBIX CEKYIIeH
43 Haxpecrt nexxarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE YTJIbI, 1
00pa30BaHHbIE MPU NEPECEUECHUH MapAJUIETbHBIX MPSIMbIX CEKYIIeH
44 [Tpr3Hak napaaiesbHOCTH MPSAMBIX Yepe3 PABEHCTBO PACCTOSHUN OT 1
TOYEK OJTHOM MPSIMOH 10 BTOPOil MpsiMOit
45 [Ipu3HaK mapayuIeTbHOCTH NPSIMBIX Y€pe3 PAaBEHCTBO PACCTOSHHMA OT 1
TOYEK OJTHOM MPSIMOH 10 BTOPOI MPsIMOI
46 CymMa yriioB TpeyroyibHHUKa 1
47 CymMa yriioB TpeyroibHHKa 1
48 Buewnue yribel TpeyrojapHuKa 1
49 Bremnue yrisl TpeyrojibHHUKa 1
50 KonTtponbHas padora o Teme "[lapasuienbHble npsiMble, CyMMa YIJIOB 1
TpeyroJbHUKa"
51 OKpy’KHOCTb, XOpABI U TUAMETP, UX CBOMCTBA 1
52 KacarenpHast K OKpY)KHOCTH 1
53 OKpyXHOCTb, BIMCaHHAs B yToJ 1
54 OKpYyXHOCTb, BIIICAaHHAS B YTOJ 1
55 [Tonsatue o I'MT, npumeHeHue B 3aiadax 1




56 ITonarue o I'MT, npumeHeHue B 3a1adax 1
57 buccektpuca u cepeIlMHHBIN MEPHIEHINKYISP KaK T€OMETPHUUECKHE 1
MeCTa TOUeK
58 OKpy»XHOCTb, OITUCAHHAS OKOJIO TPEYTOJIbHUKA 1
59 OKpYyXHOCTbh, OITUCAHHASI OKOJIO TPEYTOJIbHUKA 1
60 OKpYXHOCTb, BIIICAaHHAs B TPEYT'OJILHUK 1
61 OKpy’KHOCTb, BIIUCAHHAsI B TPEYTOJIbBHUK 1
62 [Ipocreiimue 3a1aun Ha TOCTPOSHUE 1
63 [Ipocreiinue 3a1aun Ha TOCTPOCHUE 1
64 KoHnTtposbhas padota mo teme "OKpyKHOCTh U Kpyr. [ eomerpruueckue 1
oCcTpoeHus"
65 [ToBTOpeHUE 1 0600IICHNE 3HAHUH OCHOBHBIX IOHSATHI M METOJIOB Kypca 1
7 ximacca
66 HroroBast KoHTpoIbHAs paboTa 1
67 [ToBTOpenue u 006001IeHNEe 3HAHUI OCHOBHBIX MOHSITHI U METOJIOB Kypca 1
7 Knacca
68 [ToBTOpeHUE 1 0600IIICHNE 3HAHUH OCHOBHBIX IMOHSATHI M METOJIOB Kypca 1
7 ximacca
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8 KIIACC
Ne T Kosaun4yecTBo 4acoB
emMa ypoka
n/n Bcero
[Tapamienorpamm, ero Npu3HAKK U CBOMCTBA
[Tapannenorpamm, ero mpu3HaKku U CBOWCTBA
[Tapannenorpamm, €ero Npyu3HaKu U CBOKWCTBA
4 YacTHble ciiydyan mapaiesorpaMMoB (IPSMOYTOIbHUK, pOMO, 1
KBaJIpaT), UX MPU3HAKU U CBOWCTBA
5 YacTHble ci1ydyan mapaieorpaMMoB (IPSMOYTOIbHUK, pOMO, 1
KBaJIpaT), UX MPU3HAKU U CBOWCTBA
6 YactHble cnyyan nmapauiesorpaMmmMoB (IpSIMOYTOJIBHUK, pOMO, 1
KBaJIpaT), UX MPU3HAKA U CBOWCTBA
7 Tpanerus 1
PaBHOOOKas 1 IpsIMOYTOJIbHAS TPAeLIUU 1
PaBHOOOKAS ¥ IPSMOYTOJIbHAS TPATICIIMH 1
10 Metona yaBOSHHUST MEIUAHBI 1
11 IlenTpanbHas cuMMeTpus 1
12 KonTtponbHast padora o Teme "YeThIpEXyroabHUKH" 1




13

Teopema Paneca 1 TeopeMa 0 MPONOPLMOHATBHBIX OTPE3KAX

1
14 CpenHsis TUHUS TPEYroJIbHUKA 1
15 CpenHsist TMHUS TPEyrojbHUKA 1
16 Tpanenus, e€ cpeaHss TUHUS 1
17 Tpaneuus, €€ cpeaHssa JINHUA 1
18 [TponoprinoHanbHBIE OTPE3KH 1
19 [IponoprroHanbHbIE OTPE3KH 1
20 LlenTp mMacc B TpEyroiabHHUKE 1
21 [TonoGHBIE TPEYTONHHUKH 1
22 Tpu npuzHaka Hog00Hs TPEYroJIbHUKOB 1
23 Tpu npusHaka nogo0us TPEYTroJIbHUKOB 1
24 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1
25 Tpu npusHaka noo0us TPEYTroJIbHUKOB 1
26 [Ipumenenue mogo6us pU pelIeHUH MPAKTUYECKUX 3a]a4 1
27 Kontponbnas pabota o teme "llogoOHbIe TpeyroapHUKH" 1
28 CoiicTBa muomaael reoMeTpudeckux Guryp 1
29 DopMyIibl IS TUIOIIAAHM TPEYTrOJIbHUKA, TapauieiorpaMma 1
30 DopMyITBI IS IO TPEYTOIbHIKA, TapajuieiorpaMmma 1
31 DopMynbl IS MJIOMAAN TPEYTOJIbHUKA, TapasieorpaMma 1
32 DopMyIIbl TS TUIOIIAAN TPEYTOJIbHUKA, TTapajiejorpamma 1
33 DopMmynbl I MIIOMAAN TPEYTOIbHHUKA, MapajienorpaMmma 1
34 Brruncnenue miuomazaei ciokHeIX GUryp 1
35 [Tnmomanu ¢uryp Ha kieryaToit Oymare 1
36 [Tnomanu nono6HbIX puryp 1
37 [Tnomaau mogoOHBIX Guryp 1
38 3ajauu ¢ IPaKTUYECKUM COAEpPKaHUEM 1
39 3amaqn ¢ MPaKTHICCKUM COJIep KaHUEeM 1
40 Pemenue 3a1a4 ¢ moMoIIpI0 METO/1a BCIOMOTaTeIbHOM 1

IO IN
41 Kontponbnast pabora o teme "[lmomrans" 1
42 Teopema [Iudaropa u e€ npumeHenue 1
43 Teopema [Tudaropa u e€ npumeHeHHE 1
44 Teopema [Iudaropa u e€ npumeHeHue 1
45 Teopema [Iudaropa u e€ npumeHenue 1
46 Teopema [Tudaropa u e€ npuMeHeHne 1
OmnpeneneHne TPUTOHOMETPUUYECKUX (PYHKIIMIA OCTPOTO yTiia

47 MPSMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPUUECKUE 1

COOTHOUICHUS B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE




48

OcHOBHOE TPUTOHOMCTPUICCKOC TOXKIACCTBO

49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

51 Kontposbnas padora o teme "Teopema Iludaropa n Hauana 1
TpuroHomerpun"

59 Brivcannbie 1 neHTpasIbHbIE YIIIbI, YTOJI MEXKAY KacaTelbHOU U 1
Xopaou

53 BnucanHble ¥ LEHTpaJIbHBIE YIIIbI, YTOJ MEKIY KacaTelbHOU U 1
XOpaou

54 Brivcannbie 1 HeHTpasIbHbIE YIJIbI, YTOJI MEXKAY KacaTelbHOU U 1
Xopaou

55 VYTIbl MEXAY XOpAaMU U CEKYLTUMU

56 VYTIbl MEXAY XOpaMHU U CEKYLTUMU

57 BrnrcanHble U onMcaHHbIE YETHIPEXYTONBHUKY, UX TPU3HAKHU U 1
CBOICTBa

58 Bnucannble U onycaHHbIE YETHIPEXYTOJIBHUKY, UX MPU3HAKHU U 1
CBOICTBa

59 BrrcanHble v onMcaHHbBIE YETHIPEXYTONBHUKY, UX TPU3HAKU U 1
CBOICTBa

60 [TpMeHeHnEe CBOMCTB BIMCAHHBIX U OMIMCAHHBIX 1
YETBIPEXYTOJIBHUKOB TP PELIEHUN T€OMETPUUYECKUX 3a/1a4

61 IIprmeHeHre CBOMCTB BIIUCAHHBIX M OMMCAHHBIX 1
YEeTBIPEXYTOJILHUKOB MIPH PEIIEHUH T€OMETPUUYECKUX 3a/1a4

62 B3anmMHoe pacrionoxkeHue AByX OKpYKHOCTEH, o01ue 1
KacaTeJbHbIE

63 Kacanue okpyxHOCTEM 1

64 KonTposnbHas paborta o Teme "VYTibl B OKpYKHOCTH. 1
BrnucanHble M ONTMCaHHBIE YETHIPEXYTOJIBHUKH"

65 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B KypcoB 7 U 8 1
KJIaccoB, 0000IIeHE 3HAHUH

66 IToBTOpEHNE OCHOBHBIX IMOHATHA U METOAOB KypCOB 7 1 8 1
KJ1accoB, 000011eHIe 3HAHU I

67 Hrorosast koHTpOIBHAS paboTa 1

68 [loBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B KypcoB 7 U 8 1
KJIaccoB, 0000IIeHE 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




MNOACHUTEJIBHASA 3AIINCKA

BepositHocTh W cTratucTHKa. B coBpeMeHHOM HHM(PPOBOM  MHUpE
BEPOSITHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIITYIO 3HAUYMMOCTbD, KaK C TOUKHU
3peHUS MPAKTHYECKUX MPUIOKEHUH, TaK U UX POJIA B 00pa30BaHUH, HEOOXOIUMOM
KOKI0MYy 4YelioBeKy. Bospacraer umcno mpodeccuii, mpu OBIaACHUN KOTOPHIMHU
TpeOyeTcsi xopoiiasi 6a30Bas MOJArOTOBKA B 00JIACTH BEPOSITHOCTH U CTATUCTUKH,
Takash TMOJATOTOBKAa Ba)KHA [UJISl TPOJIOJDKEHUS OOpa3oBaHWsA W JJisl YCHEIIHOU
npodecCUOHaNbHON Kaphephl.

Kax1p1il 4emoBeK MOCTOSIHHO MTPUHUMAET PEIICHUS Ha OCHOBE UMCIOIIHNXCS Y
HETO JaHHBIX. A 1T 000CHOBAaHHOTO TIPUHSATHS PEIICHUS B YCIOBUSAX HEIOCTATKA
WU M30bITKAa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIOo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

NMeHHO 1Oo3TOMYy OCTpO BCTajda HEOOXOAUMOCTh Cc(OpMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJICMON  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh W KPUTHYCCKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTUX pPEAIbHBIX TMPOIECCOB U 3aBHCHUMOCTEH,
MIPOU3BOHNTH MPOCTEHIIIHIE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIM3a |
MPEACTABICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIeCTBAa M TOCyJIapcTBa
npuoOmiaeT o0ydammmxcs K OOIIECTBEHHBIM UWHTepecam. V3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBAaET HABBIKM OpraHU3aluM Tepebopa U mojacuéra yducia
BapUAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
obnactTu UHPOPMATUKH U MUGPPOBBIX TexHONOTHH. [Ipy M3ydyeHUn CTaAaTUCTHKU U
BEPOSITHOCTH 00OTAIIAIOTCSl TPEACTaBIeHUs OOYyJaronuXcsi O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HMCCIeIOBaHUsA, (HOPMHUPYETCS MOHUMAHUE POJIH
CTaTUCTHKN KaK HCTOYHHKA COITMATBLHO 3HAYMMOUN MH(POPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHHS.

B COOTBETCTBMU C NMaHHBIMU IEISIMH B CTPYKTYpE MPOTPaMMBbI Y4eOHOTO
Kypca «BeposSTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIET0 0Opa3oBaHUs BBHIJCICHBI
CIIEIYIONTUE COACpKATEIbHO-MEeTOaAuYeCKue TuHUMU: «lIpencrapieHne MaHHBIX U
omMcaTellbHass CTAaTUCTUKA», «BepoATHOCTH», «DJIEMEHTHl KOMOWHATOPUKHY,
«BBenenue B Teopuro rpadoBy.

Conepxanue muann «lIpencraBieHne MTaHHBIX U ONMKCATEIbHAS CTATHCTHKAY
CIIY)KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB pabOTHl ¢ WH(pOpMarumen: oT
YTeHUS] M MHTepIHpeTanuu HHPOpMAalMK, MPEACTaBICHHOW B Ta0nuiax, Ha
auarpaMMmax W rpadukax, q0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
WCITOJIb30BAHUEM CTATHCTHYECKHX XapaKTePUCTUK CPEIHUX W PACCEHBAHUS.



PaGotas ¢ maHHbIMH, OOydaromuecss yd4aTcsi CUMTHIBATb W WHTEPIPETUPOBATH
JIaHHbIC, BBIABUTaTh, apTyMEHTUPOBATh U KPUTUKOBATh MPOCTEUIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (AKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYUBOCTh, U OIEHHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYUHBI U IIPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM HW3MEHUYMBOCTH, UCCICIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIUN CTAHOBUTCS MOTHUBUPYIOLIEM OCHOBOW JUIA
M3YUYCHUS] TEOPUU BEPOSITHOCTEH. bosbllioe 3HAUYEHWE HMEIOT MNPaKTHYECKUE
3a/1aHUs1, B YACTHOCTH ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOZEISIMHU.

[loHsiTHE BEpPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIIy4ailHOTo
coObrtusi. [lpm wu3ydyeHun yueOHOro Kypca oOOydarolmecss 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS ~ BEPOSITHOCTEM B CIIyYaWHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amayu. B yudeOHBIN Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTI€pALMSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPHl TPUMEHEHUS Il PELICHUs 3aJlad, a TAKXKE HCIOJb30BaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHBIM Kypc «BepoATHOCTh M CTaTHUCTHKA», B
KOTOpBIM  BxomsT pazgensl: «lIpencraBieHue JaHHBIX H ONKMcaTelbHas
CTaTUCTHKa», «BeposTHOCTB», «DIeMeHTh KoMOWHaTOpukm», «BBenenue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposTHOCTh U cTatucTkay otBoautcs 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmoo), B 8 kimacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).

COJEPXXAHUME OBYUYEHUA
7 KIIACC

[IpencraBienre TaHHBIX B BUJE TAOJIMIl, AUArpaMm, IpauKoB. 3arnojHEHHUE
TaOJUIl, YTEHHE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpaMKoOB peasibHBIX MpoIieccoB. M3Bneuenue nndopmarm u3
JUarpaMM U TaOJIHII, UCTIONH30BaHNUE U UHTEPIPETANNS TAHHBIX.

OnwucarenpHasi CTATUCTHKA: cpelHee apu(pMeTHdecKoe, MeauaHa, pa3Mmax,
HamOoJIblIeE M HAaUMEHbIIEE 3HAUYE€HUsS HaOopa YHCIOBBIX JaHHBIX. [Ipumepbl
CJIy4alhHOM U3MEHYHUBOCTH.



CrnyyallHBI SKCIEPUMEHT (OMBIT) M CIydailHOe coObITHE. BeposTHOCTh H
gacToTa. PoJib MaJIOBEPOSITHBIX U MPAKTHYECKU JJOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MoHETa 1 UTpaJibHASI KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepunHbl. Yuciao pébep u cymMmapHas
creneHb BepiuH. [IpencraBinenue o cBsizHoctu rpada. Llemu u nukinsl. [yt B
rpadax. Ob6xonm rpada (dinepoB myth). [IpencraBienue o6 OpPUESHTHPOBAHHOM
rpade. Pemenne 3agau ¢ momoribio rpagos.

8 KUIACC

[IpencraBneHue TaHHBIX B BUE TaOIML], TUarpamMmm, rpa)uKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepauuu Haj
MHOKECTBaMU: 00bEIUHEHHE, IMepeceueHue, aomnonHeHue. CpolicTBa omnepauui
HaJl MHOXECTBAMHU: IEPEMECTUTENIBHOE, COYETATEIbHOE, PACHPEACIUTENBHOE,
BKIIOUEeHUs. Vcnonp30BaHWe TpaUUYecKOro NpPEICTaBICHUS MHOXKECTB IS
ONMCAHMSI PEAJbHBIX MTPOLIECCOB U SBJICHUW, TPU PELICHUU 3a]1a4.

M3mepeHne paccenBaHMs NaHHBIX. J(ACIepcusi U CTaHJAPTHOE OTKIOHEHME
YK CIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

DJieMEeHTapHble COOBITUS chaydaitHoro ombiTa. Ciy4yaliHble COOBITHS.
BepositHoctr  coObIThii.  OnbITBl ¢ PAaBHOBO3MOYKHBIMH — DJIEMEHTApHBIMU
coOpiTusiMu. CitydaifHblil BBIOOp. CBSI3b MEXKIYy MAJOBEPOSITHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa [I€pEBbEB: EAUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSYEH BEPIIMHBI, CBSA3b MEXJY YMCIOM BEpIIMH M uucioMm pedep. IlpaBuio
yMHOKeHHUs. Penienne 3aiad ¢ noMoinpto rpagos.

[IpotuBomnonoxueie cooObiTus. Juarpamma Dinepa. OObenuHeHUE W
nepeceyeHne coObiTuii. HecoBmecTHbie  coObiTusi. @Dopmyna  CIOXKEHHUA
BEPOSITHOCTEW. YCIOBHAasi BEpOATHOCTh. [IpaBwio ymHOXkeHus. HesaBucumble
coobrTus. Ilpencrapnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HaxO0XJICHUE BEPOSATHOCTEW C MOMOIIBIO JAEPEBA CIYyYAMHOTO JKCIEPUMEHTA,
nuarpamm ditiepa.

IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI



JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCT U CTATUCTUKA» XapaKTePU3YIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JTOCTIDKCHHUM B IPYTUX HayKaX U MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peau3allii ero
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUN, TIPOLIEAYp TPa)KJaHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUUA HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTH€ B PEHICHWH MPAKTHUYECKUX 3a]ay
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTUYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEHW JKM3HM JIJISl YCTENIHON MpodeccruoHaTbHOM
NESATETbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIHLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHN, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTAlMe B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABIICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAayKH Kak c@epbl 4YeT0BEeYECKOH
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnUTaHME, (POPMHMPOBAHHE KYJbTYPbI 3A0POBbSl H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBHIO MPUMEHSITh MaTeMaTUYECKHE 3HAHUS B HHTEpPECAX CBOETO
3M0pOBBS,  BEIEHUS  3JA0pPOBOro  obOpa3a KU3HM  (3M0pOBOE  TMHTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHAbIXa, PETyJsIpHAs (Qu3ndecKas



aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTH4YE€CKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXaloUleil cpenapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI Uil OKPYXAIOLIEH Cpelnbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTel UX PeIleHus;

8) ajanTanusi K U3MEHAIIMMCSH YCJOBHSIM COLMAJIBHON M NPHUPOIAHOI
cpenbl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JAESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUMM HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IJTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble jornueckue aeiicTBUs:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMH, (POpPMYyIHpPOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyyu, OCHOBaHUSA JJii OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MaTEMaTUYECKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npotuBopeursi B (akTax, AAHHBIX, HAONIOJCHUSIX U YTBEPKICHMSX,
npeajiaraTb KpUTEpUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;

e JIeJaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTUH;



pa3dupaTh 0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKIAEHUH (IpAMBIE U OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIFHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajauyu (CpaBHHUBATh HECKOJBKO
BApHAHTOB pEIICHUs, BBHIOMpATh HauOoliee TMOAXOAAIUMN C Yy4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCII0JIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME NPOTUBOpPEUHE, MPoOIeMy,
CaMOCTOSATEIFHO YCTaHABJIMBAaTh HMCKOMOE H JaHHOE, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAIO0, MHCHHCE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
MIPOBENEHHOTO HAOJIOCHMS, HWCCICAOBAHMS, OICHMBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTaTh
MIPEAIOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HHGOpPMAIlUHU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS HMHPOPMALUUU UM HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHMOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

BOCIPUHUMATh U (POPMYIUPOBATH CYXkKICHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LEJSIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUSI
B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y pEeLICHUs
3aJ]a4l, KOMMEHTHUPOBATh MIOJYyYEHHBIN PE3yJIbTaT;

B X0J1¢ 00CYXJIeHHs 3a/1aBaTh BOIPOCHI 110 CYIIECTBY OOCYk/1aeMOW TeMbI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJI€W, HAICIEHHBIE Ha MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSIMHU JPYrUX



YYaCTHUKOB JMAaNora, OOHApY>KMBATh pa3lMyue M CXOJCTBO MO3HILIMNA, B
KOpPEKTHOM popme popMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAXKECHUS;

e TMpPEACTaBIATh pE3yNbTATHI penieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYTUICHHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEHN ay/IUTOPUH;

e IIOHMMATh U HUCIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW W MHIUBUAYaJIbHOM
paboOTHI NPU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIBHOCTHU, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboThl, pacnpeAensTb BUIbl pPabOT, JOrOBapUBATHCA,
o0Cy>XIaTh MPOILECC U pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

e yYaCTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCyx)JaeHusd, OOMEH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaTb CBOM JEWUCTBHS C JPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CAMOCTOSITEIILHO COCTAaBIIATH ILJIaH, aJITOPUTM PEIISHUS 3a1add (WM €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpPOBaTh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

e BIJQJCTh CIIOCOOAMHU CAaMOTIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yabTara
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

e TPEABUAECTH TPYAHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUN 33]1a4H,
BHOCHUTh KOPPEKTHBBLI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACITEILHOCTH MOCTABICHHOMN LEIN U
YCJIOBUSIM, OOBSACHITH MPUYUHBI JOCTHKEHHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 Kjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:



Yurate wuH(POpMaLMIO, MNPEACTABICHHYIO B TaOmuIax, Ha JIuUarpaMmax,
NPEACTABIATh JAHHBIE B BUJAE TaOJMI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) ¥ KpyroBbI€) IO MacCUBaM 3HAYCHUH.

OnucelBaTh W HWHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonp30BaTh U1 ONMCAHUSA JAHHBIX CTAaTUCTHYECKUE XAPAKTEPUCTUKMU:
cpenHee apu@MeTHUECKoe, MeIuaHa, HauOosblliee W HaMMEHbIee 3HAYCHUS,
pa3max.

NMeTh mpencTraBieHUE O CIIydalHOM HM3MEHUYMBOCTHM Ha IIpUMEpax IIEH,
($u3NYECKUX BEIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnekatb U mnpeoOpa3oBbIBaTh MH(GOPMALMIO, IMPEICTABICHHYIO B BHJE
Ta0NHL, TuarpamMm, rpaukoB, NMPEACTABIATh JaHHbIE B BUAE TaOJIUL, AUArpaMM,
rpauKoB.

OnucelBaTh JaHHBIE C ITOMOIIBIO CTATUCTUYECKUX ITOKA3aTENEH: CPEIHHUX
3HAYeHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCJIE
10 pe3yJibTaTaM U3MEpPEeHUN U HaOJIOICHUH.

HaxonuTb BEpOATHOCTH CIy4ailHBIX COOBITUM B ONBITAX, 3Has BEPOSATHOCTH
AIIEMEHTApHbIX COOBITHI, B TOM YHCI€ B ONBITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIY4alHOIO SKCIEPUMEHTA,
JarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATHUSAMH: MHOXECTBO, IMOAMHOXECTBO,  BBINOJHATH
omepalyy HajJ MHOXECTBaAaMH: OObEIUHEHHE, NepeceyeHue, IOIOJIHEHUE,
IIEPEYUCIIATD IJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMM JJI ONMCAHMS IPOLIECCOB U SIBJICHHM, B TOM YMCJIE MPHU PELICHUH 3a1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumenoBanue KosinyecTBo
JaekTpoHHbIe (LU(pPOBbHIE)
Nen/m | pasmesioB u TeM 4acos
o0pa3oBaTe/bHbIE Pecypchl
NporpamMmmsl Bceero

[IpencraBneHne TaHHBIX 7 bu6mmorekxa [IOK




https://m.edsoo.ru/7f415fdc

5 OnucarenpHast 8 bubmuoreka [JOK
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
3 CrnydaiiHasi K3MEHYHUBOCTh 6 bubmorexa HOK
- https://m.edsoo.ru/7f415fdc
4 Bsenenue B Teoputo 4 bubnuoreka [JOK
rpa¢oB https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa 4 bubnmoreka [JOK
CITy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O06o01meHue, 5 bubmuoreka [JOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/7f415fdc
OBULIEE KOJIMYECTBO YACOB 34
1O ITPOIT'PAMME
8 KJIACC
HaumeHoBaHme KoanuecTBoO
DJIeKTpOoHHbIe (LM (ppoBbIE)
Nen/m  pasjgesioB u TeM 4acoB
o0pa3oBaTe/ibHbIE PECYPChI
MPOrpaMMbl Bcero
1 [ToBTOpenue kypca 7 4 bubmmorexa [IOK
Kjacca https://m.edsoo.ru/7f417fb2
OmnucarenpHas
2 cratuctuka. PaccenBanue 4 bubmorexa HOK
’ https://m.edsoo.ru/7f417fb2
JAHHBIX
bu6mmoreka [JOK
3 Mrosectsa 4 https://m.edsoo.ru/7f417fb2
4 BeposTHOCTB citydaliHOTO 5 bu6nuorexa [IOK
cOOBITHS https://m.edsoo.ru/7f417fb2
5 BBenenue B Teopuro 4 bubnuoteka [JOK
rpa¢os https://m.edsoo.ru/7f417fb2
. bu6mmorexa [IOK
6 Cysaiissie coGbITHS 8 https://m.edsoo.ru/7f417fb2
O6o06menHue, bu6mmorexa [IOK
7 . 4
CHCTEMATHU3aINUs 3HAHUI https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB 34

10 ITPOI'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoimuecTBo
Tema ypoka JacoB
n/n
Bcero
1 [IpencraBnenue JaHHBIX B TaOIUIAX 1
2 [IpakTuueckue BIYUCICHUS 10 TAOIUYHBIM JAHHBIM 1
3 W3Bneuenne u MHTEPIPETALUS TAOIUYHBIX JaHHBIX 1
4 [IpakTrueckas padota "Tabmuibr" 1
5 I'paduueckoe npecTaBiIeHUE JaHHBIX B BUJE KPYTOBBIX, 1
CTOJIOMKOBBIX (CTOJIOUATHIX) JHArpaMm
6 Urenue u nocrpoenue nuarpamm. [Ipumepst 1
neMorpaduuecKux JIuarpamMmm
[IpakTrueckas padota "/[unarpammsr” 1
Yucnossie Habopel. CpenHee apudmerndeckoe 1
Uucnossie Habopbl. CpenHee apudmernyeckoe 1
10 Menaunana 9uciioBoro Habopa. Y CTOMYNBOCTh METUAHBI 1
11 Menuana 4iciioBoro Habopa. Y CTOMYMBOCTh METHAHBI 1
12 [IpakTuueckas padora "Cpennue 3HaueHus" 1
13 HauOonbiiee n HanMeHbllee 3HAYSHNUS YUCIOBOr0 Habopa. 1
Pazmax
14 HauOonpiiee n HanMeHbllee 3HAYEHNUS YUCIOBOr0 Habopa. 1
Pa3zmax
15 Haubonpiiee n HanMeHbllIee 3HAYCHNUS YHCIOBOTO HAbOPA. 1
Pazmax
16 KonrtponsHas padora no remam "[IpencraBienne JaHHBIX. 1
OmnucarenpHas cTaTUCTUKA"
17 Cayvaiinast U'3MEHYHBOCTH (ITPUMEPHI) 1
18 YacToTa 3HaYEeHWH B MaCCHBE JTaHHBIX 1
19 I'pynnuposka 1
20 ['uctorpammel 1
21 I'ucrorpammel 1
22 [IpakTuueckas pabora "CiydaiiHas "3MEHYUBOCTD" 1
93 I'pad, Bepmuna, pedpo. [Ipencrapnenue 3aaauu ¢ TOMOIIBIO 1
rpada
24 Crenensb (BaJIeHTHOCTb) BepIIUHBL. Yucio pédep u 1
CyMMapHas CTeneHb BepiuH. Llens u nuki
o5 Henp u k. [Tyts B rpade. [IpencraBnenne o CBA3HOCTH 1
rpada
26 [IpencraBnenue 06 OpUEHTUPOBAHHBIX Ipadax 1




27 Ciy4aiiHbI{ OIIBIT U CITy4YaiiHOE COOBITHE 1
BepositHOCTB 1 yacToTa coObITUSA. PONIb MalOBEPOATHBIX U
28 MPAKTUYECKH JOCTOBEPHBIX COOBITHII B IPUPOJIE U B 1
o01ecTBe
29 MomneTa u urpajabHasi KOCTh B TEOPUH BEPOSTHOCTEH 1
30 [IpakTuyeckas padora "Hacrora BbnageHus opia'
31 Kontponbnas padota nmo temam "CiyuyaiiHass '3MEHYUBOCTb. 1
I'padsr. BepositHOCTH citydaitHOTo cOOBITHS"
32 [ToBTOpenue, o600menue. [Ipeacrapienne JaHHBIX
33 [ToBTOpenue, 0600meHne. OnucarenbHas CTaTUCTUKA 1
34 [ToBTOpenue, 06061eHne. BeposTHOCTH ciy4aiiHOTO 1
COOBITUA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
8 KJIACC
Ne KosmuectBo
Tema ypoka 4acoB
n/n
Bcero
[TpencraBienue nanHbix. OnucaresbHas CTATUCTHKA
Crny4daitHast ”3BMeHUUBOCTh. Cpe/THHEe YMCIOBOTO Habopa
3 Crnyyaiinble coObITHS. BepoATHOCTH U 4acTOTHI
4 Krnaccnueckne Moaenu Teoprun BEPOSITHOCTEH: MOHETA U 1
UTpasibHas KOCTh
5 OTKIJIOHEHUS 1
6 Jucnepcus 4ucioBoro Habopa 1
7 CrangapTHOE OTKJIOHEHHUE YHCIOBOTr0 Habopa 1
8 Jlnarpammbl paccenBaHUs 1
9 MHO03K€eCTBO, ITOJMHOKECTBO 1
10 Omneparnuu HajJ MHOXECTBaMU: 00bEMHEHUE, IepeceueHue, 1
JIOTIOJTHEHHE
11 CBolicTBa onepanuii HaJl MHOKECTBAMH: TTIEPEMECTUTEIBHOE, 1
COYETaTEeNbHOE, PACTPeACTUTEIHHOE, BKITFOUCHHS
12 ['paduyeckoe mpencraBiIeHE MHOXKECTB 1
13 KonTtponbHas padora no Temam "Cratuctuka. MHoxecTBa"
14 OnemeHTapHble coObITHS. CiydaiiHble COOBITHS
15 BbnaronpusTcTByromue 3eMeHTapHbIe COOBITHS. 1
BepositHOCTH COOBITHI
16 bnaronpusitcTBylomye s1eMeHTapHble COOBITHS. 1
BepositHocTH COOBITHIT
17 OnbITH C paBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH. 1




Crnyyaiinelii BEIOOp

OMBITEI C PaBHOBO3MOXXHBIMHA 3JIEMCHTAPHBIMU COOBITUSIMH.

18 . .
Crnyyaiinelii BEIOOp

19 [IpakTrueckas padota "OMbBITH ¢ PABHOBO3MOXXHBIMHU 1
3JIEMEHTAPHBIMUA COOBITUSIMH"

20 Hepeso 1
CaoiicTBa aepeBa: €AMHCTBEHHOCTb ITYTH, CYILIECTBOBAaHUE

21 BUCSYEH BEpPIUINHBI, CBSI3b MEXI1Y YUCIIOM BEPIIUH U YUCIOM 1
pédep

22 [TpaBuno yMHOKEHUS 1

23 [IpaBuno ymMHOKEHUS 1

24 [IpoTrBOMOI0XKHOE COOBITHE 1

25 Huarpamma Dittepa. O0beTMHEHUE U IEPECCUCHUE COOBITUI 1

26 HecoBmectHblie coObiTusi. DopMyrna caokeHUs BEPOSATHOCTEN 1

27 HecoBmecTablie coObrTus. @opMyna coKeHHsS BEPOSATHOCTEH 1

98 [TpaBuiio YMHOKEHUS BEPOATHOCTEH. Y CIIOBHASI BEPOSTHOCTb. 1
He3zaBucumeble coObITHS

29 [IpaBuI0 YMHOXKEHUS BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb. 1
He3zaBucumeble coObITHS

30 [IpencraBnenue caydaitHOro SKCIIEPUMEHTA B BHJIE JIepeBa

31 [TpencraBieHue cnyyaifHOro 3KcrepruMeHTa B BUJIE JiepeBa

39 [ToBTOpenue, 06061menue. [IpeacraBnenue naHHbIX. 1
OrnucarenpHas CTaTUCTUKA

33 [ToBTOopenue, o6o0mmenue. I'padb 1

34 KonTponsHas pabora o temam "CiyyaiiHble COOBITHSL. 1
BepositHOCTh. ['padsr”

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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