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1. MosicHUTeIbHAS 3aIUCKA
Anrebpa.

AnreOpa sBISETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa  OO0ECHEYMBACT M3YYCHHE  JIPYTUX  JUCLHUIUIMH,  Kak
€CTECTBEHHOHAYYHOTr'0, TAaK U TYMaHUTAPHOTO IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO IS
MPOJOJIKEHUST 00pa30BaHUsl U B MOBCEIHEBHOU ku3HU. Pa3Butue y oOyyarommxcs
HAy4YHBIX TMPEACTaBICHUN O MPOUCXOXKJIECHUM U CYIIHOCTH alreOpanyecKux
abcTpakiuii, criocode OTpa)KeHUsI MaTEMaTUYECKON HAYKOW SIBIICHUI U MPOIIECCOB B
IpUPOE U OOIIECTBE, POJIM MATEMATHYECKOTO MOJIETUPOBAHMS B HAYYHOM MTO3HAHUU
M B MPAKTHKE CHOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MHUPOBO33PECHHS M KAueCTB
MBIIUICHNSI, HEOOXOIUMBIX ISl ajanTallid B COBPEMEHHOM IHM(POBOM OOIIECTBE.
N3yuenne anrebOpsl oOecrnedynBaeT pa3BUTHE YMEHHUS HaAOMIOJaTh, CpPaBHUBATh,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAaHO OOOCHOBBIBATH CBOM JEWUCTBUSI U BBIBOABI, (HOPMYIUPOBATH
yrBepkeHud. OcBoeHue Kypca aireOpbl 00ecrneyrBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUsT OOYYalOIIMXCSi: OHU UCIHOJIB3YIOT JCAYKTUBHBIE W WHIYKTUBHBIC
paccyxieHus, oO0OOIIeHHe W KOHKPETH3allMio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenue anreOpe MpeAnoiiaraeT 3HAYUTENBHBIM O00BEM  CaMOCTOATEIIHLHOU
NEATEeIBHOCTH O00yYaroluXcs, MO3TOMY CaMOCTOSITEIbHOE PEIICHUE 3a7ad SIBJISETCS
peanuzanuen 1eATeIbHOCTHOTO MPUHITUIIA 00YUYEHHUS.

B ctpykType nporpammel yuyeOHOTo Kypca «Airedpa» 1jisi OCHOBHOTO OOIIETro
00pa3oBaHUsI OCHOBHOE€ MECTO 3aHHUMAIOT COAEPXKATEIbHO-METOANYECKUE JIMHUU:
«Yucna u  BBIUMCICHUS», «AJreOpanyeckue BbIpaXEHUsS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkImm». Kaxaas u3 3TUX coaepKaTeabHO-METOAUYECKUX JTUHUAN
pPa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYSI C IPYTUMU
ero JuHusIMH. B Xome wu3ydeHuss ydeOHOTO Kypca OOYYArOIIMMCS MPUXOJIUTCA
JIOTUYECKHU PACCYK]1aTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3M ¢
3TUM B MpOorpamMMmy y4eOHOTO Kypca «Anredpa» BKIHOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKHW, TMPEJACTAaBICHHBIE BO BCEX OCHOBHBIX pa3zfenax MaTeMaTHU4eCKOro
oOpa3oBaHHsI W  CHOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIUMHCS  OCHOB
YHUBEPCAIBHOTO MaTEMAaTHYECKOTO s3blKa. COAepKaTeIbHOW W CTPYKTYPHOM
OCOOCHHOCTBIO Y4eOHOTOo Kypca «AJredOpa» SBISETCS €ro HHTEIPUPOBAHHBIN
XapakTep.

Conepxxanne smHHH «Yucaa W BBIUUCICHUS» CIY)KUT OCHOBOW IS
TANbHEHUIIIET0 M3yYeHUs MaTEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyUYaIOIIHUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUS IOJIb30BAThCS aJITOPUTMaMH, a
TaK)Xe MPUOOPETCHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJMMBIX MJI MOBCEIHEBHOM
KU3HU. Pa3BuTHE TOHATHS O 4YMCIie HA YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH W HPPAIUOHAIBHBIMUA YHUCIaMH, (OPMHUPOBAHHUEM



MPEJCTABICHUN O JIEUCTBUTEILHOM YHUCIE. 3aBEPIICHUE OCBOCHUS YUCIOBOW JTMHUU
OTHECEHO K CpeIHeMY 00I111eMy 00pa30BaHHUIO.

ConepxaHue IByX alire0pandecKux JIMHUN — « AreOpanvecKue BIpaXKEHUs» U
«YpaBHEHHS] W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOy4YaIOIMIUXCS
MaTEMaTUYECKOro armapara, HEoOXOIUMOIO [IJIsi pEIIeHHs] 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHOIO
oOmiero o0Opa3zoBaHusi y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX
BbIpOKEHUN. AJreOpa JAEMOHCTPUPYET 3HAYCHUE MATEMATHKW Kak s3bIKa JUIs
MOCTPOCHHSI MATEMAaTUYECKUX MOJIEIIEH, OMKMCAHUs TIPOLIECCOB U SIBIICHUM PEabHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOIAT TakKe JajbHEHIee pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOI0, B YaCTHOCTH, JUIsI OCBOEHHUS Kypca
MHQOpMATUKH, W  OBJAJEHUE  HaBbIKaMH  JEAYKTHBHBIX  PacCyXICHUM.
[IpeoOpa3oBaHrue CHUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHMs,
CIIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanve (QyHKIHMOHATBLHO-TPAPUUYECKOW JMHUU HAIICJICHO Ha TOJIyYeHUE
0o0y4aronMMuUCs 3HaHUN 0 PYHKIUAX KaK BaKHEHIIeH MaTeMaTU4eCKOW MOJETH JIs
OMMCAHUS M MCCIENIOBAaHUS Pa3HOOOpPa3HBIX MPOLECCOB U SBJICHUW B MPUPOJE U
oOuiectBe. M3ydueHune mMarepuaia CiocOOCTBYET Pa3BUTHUIO Y OOyUYaOLIUXCSI YMEHUS
UCIIOJb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATHUKA —
CJIOBECHBIEC, CHUMBOJMYECKHE, TpadHuuecKkue, BHOCHUT BKJIaJg B (OPMHUPOBAHUE
MIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU [IUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax wu3ydaercs YYeOHBIH Kypc
«AnreOpa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3Jielibl COJACpKaHUS:
«Yucna ©  BBIUKCICHUS», «ANTeOpandecKue BBIpAKEHUS», «YpaBHEHUA U
HEpaBeHCTBA», «DyHKIINN.

Ha u3yuyenue yuebHOro kypca «Anredpa» orsoaurcs 306 yacos:

B 7 xnacce — 102 ygaca (3 yaca B Henemo), B 8 knacce — 102 yaca (3 gaca B
Henmenmo), B 09  wmacce — 102 waca (3  waca B HEACHIO).

['eomeTpus.

['eoMeTpus Kak OJJMH U3 OCHOBHBIX PA3/I€JI0B IKOJIbHON MAaTEMATUKH, UMEIOLLINN
CBOEH 11eJIbI0 00€CTIEYUTh U3YUCHUE CBOMCTB U pa3MepoB (PUTYp, UX OTHOIICHUH U
B3aHMHOE PACIIOJIOKEHHE, OMMMPAETCS HA JJOTHUYECKYIO, JOKA3aTEIbHYIO JIMHUIO.
[leHHOCTH U3YYECHUS TEOMETPUHU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHUs
3aKJIFOYAETCSl B TOM, YTO OOYYAIOIIUNUCS YIUTCS TIPOBOJAUTH TI0KAa3aTEIbHBIC
pacCykJI€HUs, CTPOUTH JJOTHUYECKUE YMO3AKIIOUEHHUSI, TOKA3bIBATh ICTUHHBIE
YTBEPKICHUSA U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, TPOBOJUTH PACCYKACHUS «OT
IPOTUBHOTOY», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbBIC
YTBEPKACHUS.



Bropoil 1enpl0 H3ydyeHHs TE€OMETPUM SIBIISIETCS HCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA MpPU PEIIEHWH KaK MaTEeMaTHYECKUX, TaK M MPAKTHUYECKHX 3aJ]ad,
BCTPEYAIOLIUXCS B peasIbHON KU3HU. OOydaronuics JOJKEH HAYUYUThCS ONPEIEIIHUTh
reOMETPUUECKYI0 (PUrypy, ONHcaTh CIOBaMM JAHHBIN YEpTEX WIM PUCYHOK, HAUTH
IUIOIIA/Ib 3€MENBHOIO Y4acTKa, paCCUYUTATh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO
kabens uiam TpeOyemble pa3sMephbl Tapaxa s aBTOMOOWISI. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTENbHAS JIMHUS B M3y4eHUM reomerpuu. llpu pemenun 3anad
PAaKTUYECKOTO XapaKkTepa 00y4aroluiicsl yUUTCS CTPOUTh MaTEMAaTUYECKUE MOJAEIN
pEaIbHBIX  JKM3HEHHBIX CUTyallui{, NPOBOJAUTH BBIUMCIEHHUS U  OLICHUBATH
a/IeKBaTHOCTb MOJyYEHHOT'O PE3yJIbTaTa.

KpaiiHe Ba)XHO NOAUYEPKUBATH CBSA3M TE€OMETPHUM C JPYTUMH Y4€OHBIMU
MpeAMETaMi, MOTUBUPOBATH HCIIOIb30BATh OMPEAEIECHUS T€OMETPUUECKUX (PUTYp U
HNOHATUH, IEMOHCTPUPOBATH IPUMEHEHUE MOJIYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE.
Otu cBs3u Hambojee spko BUAHBI B Temax «Bektope», «TpuroHomerpuueckue
COOTHOILIEHUS», «MeToa koopauHat» U «Teopema [Iudaropay.

VYueoOnnlii Kypc «l'eomeTpuss» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3eibl
conepxkanusi: «['eomerpuueckue (¢Gurypel U HUX CBOHCTBa», «l3mepeHue
Tr€OMETPUYECKHUX BEIUMYHMHY, «/]ekapToBbl KOOpAUHATHI HA TUIOCKOCTH», « BEKTOph»,
«/IBrxenus minockoctny, «IIpeobpazoBanus nogoOus».

Ha u3ydenne yue6Horo kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 Kiiacce —
68 vacoB (2 Jaca B HefleNI0), B 8 kiacce — 68 yacoB (2 yaca B HeJEN0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIENIO).

BeposTHOCTB 1 cTaTUCTHKA.

B coBpemenHoM 1muppoBOM MUPE BEPOATHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OOJIBITYIO 3HAYUMOCTh, KaK ¢ TOYKH 3PEHUS MPAKTHUYCCKUX MPUIIOKCHHUMA, TaK U UX
poii B 00pa3oBaHWM, HEOOXOAMMOM KaXJIOMy dYeloBeKy. BospacraeT umcio
npodeccuil, mpu OBIAJEHUU KOTOPBIMHU TpeOyeTcs Xopolias 0a3oBasi MOJATOTOBKA B
00JIacTU BEPOSITHOCTA M CTATUCTUKU, TaKasl MOJATOTOBKA BakKHA JIJISI MPOJOJDKEHUS
o0pa3oBaHus U ISl YCIICITHOM MpodheCCHOHANTBHON Kapbephl.

Kaxxnprii yegoBeK MOCTOSHHO MPUHUMAET PEIICHHUS] Ha OCHOBE MUMEIOIIUXCS Y
HEro JaHHBIX. A 111 000CHOBAaHHOTO TIPUHSATHS PEIICHUS B YCIOBHUSAX HEIOCTATKa
WM U30bITKa MHQPOpPMAIMU HEOOXOAMMO B TOM YHCIIE XOPOIIO c(HopMHpOBAHHOE
BEPOSITHOCTHOE U CTATUCTHUYECKOE MBIITUICHHE.

NmMenHo mosToMy OCTpO BCTasia HEOOXOAUMOCTh  CHOPMHpPOBATH Y
oOy4Jaronuxcsi GyHKIIMOHAIBHYIO TPAaMOTHOCTh, BKJIIOUAIOIIYIO B ceOsl B KauyeCTBE
HEOTHEMJIEMON  COCTABISIFOIICH  yMEHHE  BOCHPHHMMATh M KPUTHYCCKU
aHAIM3UPOBaTh WH(OOPMAIIUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (opmax, MOHUMATh



BEPOSITHOCTHBI ~ XapakTep MHOTMX pEATbHBIX MPOLECCOB M 3aBUCUMOCTEM,
MIPOU3BOAUTH NPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B YYEOHOM Kypce€ C OCHOBHBIMU NpHHIMIAMU cOopa, aHainu3a U
NPE/ICTAaBIICHUS JaHHBIX W3 pa3IMYHBIX cep >KWM3HM OOIIECTBa U TOCYyJapcTBa
npuoOniaeT oO0ydarmuxcs K OOIIECTBEHHBIM HHTepecaM. I3ydeHue OCHOB
KOMOMHATOPUKM Pa3BHBAET HABBIKM OpraHu3alMM mepedopa M MojacyéTa vucia
BAPUAHTOB, B TOM YHCJI€ B MPUKIAJAHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBaMHU TE€OPHH
rpadoB co3MaéT MaTeMaTH4YeCKui (QpyHIaMeHT AJjig (GOPMUPOBAHUS KOMIIETCHIIMMA B
obnactu uHbopMaTUKU U UU(PPOBBIX TexHoyoruil. [IpM M3ydeHUU CTATUCTUKU U
BEPOSITHOCTUA 00O0TAIAIOTCs MPEACTaBICHUS 00yUYalOIMMUXCs O COBPEMEHHOM KapTHUHE
MHUpa U METOJIaX €ro McClieoBaHus, (OPMHUPYETCS MOHUMAHHUE POJIM CTATUCTUKH KaK
MCTOYHHMKA COLMAJIbHO 3HAYMMOM MHGOpPMAMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTCTBUM ¢ JaHHBIMU LIENIIMU B CTPYKTYpE MpOrpamMMbl y4eOHOTO Kypca
«BepodATHOCTP W CTAaTUCTUKA» OCHOBHOTO 0OIIEro oOpa3oBaHUs BbIIECICHBI
CIIeyIOIIUE COAEepKaTebHO-MeToanueckue nuHuM: «lIpencraBieHne AaHHBIX U
omnucaTellbHasl CTaTUCTUKa», «BeposTHOCTE», «OneMeHThl KOMOWHATOPUKNY,
«BBeznenue B Teoputo rpadoBy.

Conepxanue nuHuu «lIpencraBieHne NaHHBIX U OMUCATEIbHAsl CTAaTUCTHKA»
CITY>KUT OCHOBOM 7151 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ HH(GOPMAIIUEH: OT YTEHUS U
MHTEpHpeTalul HHPOpMALMU, MPEACTABICHHOW B TaliuIaX, Ha auarpaMmax u
rpadukax, A0 cOopa, NpPEICTaBICHHUS M aHalM3a JaHHBIX C HCIIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTePUCTHUK CPEIHMX U pacceuBaHusi. Paboras ¢ mgaHHBIMH,
oOydJaroriecs yd4aTcsi CUMTBIBaTh W MHTEPIPETHUPOBATH JaHHBIC, BBHIJIBUTATH,
apryMEHTUPOBaTh M KPUTHUKOBAaTh MPOCTEUILINE THUIOTE3bl, Pa3MbIIUIATh HaJl
(akTopamu, BBI3BIBAIOUIMMU HW3MEHUMBOCTh, M OLIEHUBaTh MX BIUSHUE Ha
paccMaTpUBaEMbIE BEIMYHUHBI U IIPOLECCHI.

NHTYyUTHBHOE NIPEACTABIECHHUE O CIy4YalHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJIECHIIMN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TEOpPUHU BEPOSTHOCTEW. bonbllioe 3HAaYEHHWE HMMEIT NPAKTUYECKUE 3a7aHusl, B
YaCTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMUA MOJAEIISIMH.

[loHsiTue BEpPOSITHOCTH BBOJUTCS Kak Mepa MpaBAONOA0OMs CIy4yailHOTo
coObrtusi. [lpym  wm3ydeHum yueOHOTO Kypca OOydYaromIuecss 3HAKOMSTCS C
OPOCTEUIIUMU METOAAMH BBIYHMCIICHUS BEPOSTHOCTEH B CIyYalHBIX SKCIEPUMEHTAX
C PaBHOBO3MOXXHBIMU 3JIEMEHTAapPHBIMH HCXOJAMH, BEPOSATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMY CTaBUTh U pelIaTh 0oJiee CIOKHbIE 3a7aun. B yueOHbIi Kypc BXOAAT
HayajJbHbIE TPEACTABICHUA O CIy4alHbIX BEJIMYMHAX U HUX  YHCIOBBIX
XapaKTePUCTHUKAX.



B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYaIOIIUXCS C
MHOXECTBAaMHA W OCHOBHBIMHU OTIEpAIMSIMU HAJ] MHOXECTBAMH, PacCMaTPHUBAIOTCS
MpUMEPHl TPUMEHEHHS TSI PEIICHHs 3a7ad, a TaKKe HCIOJIb30BAaHUS B JPYTHX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeIMeTax.

B 7-9 knaccax uzydaercsa y4eOHbIH Kypc «BepoATHOCTh M CTAaTUCTUKA», B
KOTOPBIN BXOIAT pasnensl: «[IpeacraBinenne MaHHBIX U OMHCATEIbHAS CTATHCTHKAY,
«BeposiTHOCTEY, «I7eMEeHThl KOMOMHATOPUKNY, « BBeneHne B Teoputo rpadoBy.

Ha wusyuenue ydeOHOro kypca «BeposiTHOCTh M CTaTHCTHKa» OTBoauTcs 102
yaca: B 7 kiacce — 34 gaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 gac B Hefieno),
B 9 xiacce — 17 wacos (0,5 yaca B HE/ICIIO).

B coorBerctBun ¢ yueOHbIM MmiaHoM MBOYVY Ilkonsr Ne 73 wusydeHue
MaTeMaTUKd Ha YPOBHE OCHOBHOrO o0IIero oOpa3zoBaHus (YpOBEHb CpPEIHETO
obmero  oOpa3oBaHMsi —  0a30BBIl  YpOBEHB/YIJyOJEHHBIM  YPOBEHB)
npenycMoTpeHo B oObeme 595 wacoB. Yacel pacmpeneneHbl CISAYIOINIUM
obpazoM:

Knacc KomanuectBO KoanuecTBO 4acoB B
4acoB B HEJNEIIO roj
7 xnacc 6 4JacoB 204 gacos
8 kmacc 6 4Jacos 204 gacos
9 kiacc 5+0,5 yacos 187 uacos
Bcero 595




2. Coaep:xkanue yueOHOI0 MpeaMeTa, y4eOHOro Kypca (B TOM 4HciIe
BHEYPOYHOI1 1eSITeJIbHOCTH), Y4eOHOTr0 MOTYJIsI.
Anrebpa

7 KIacc
Yucna v BBIYUCIEHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO0] OT OAHOW (POPMBI 3aIHUCH
npobeit k apyroil. IloHsATme panMOHAIBHOIO 4MCIA, 3allUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenne 3axad U3 peaibHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTejeM: OIpeleleHHue, MpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIPEIEICHUs], 3aIUCh 00bIIMX yuces. [IpouenTsl, 3anucey
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 33jaud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JACIUMOCTH, PA3JIOKEHHE HA  MHOXKHUTEIN
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AnreOpanyeckue BbIpaKeHHS

[lepemeHHBIE, YNCITIOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycThMbIe
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CteneHbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHEHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, INpaBujia NpeoOpa3oBaHUS YypaBHEHHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 337a4u. PenieHne TeKCTOBBIX 3a/1a4 C IIOMOILBI0 YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
CIocOOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHEHUM.

OyHKIMH



Koopaunara Touku Ha npssmou. Uucnosele npomMexyTku. PaccrosiHne Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. T'padbmyeckoe pernieHue IMHEHHBIX YpPaBHEHWH M CUCTEM JIMHEHHBIX
YPaBHCHUU.

8xmacc
Yucna v BBIYUCIEHUSA

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.
AnreOpanyeckue BbIpaKCHUS

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO alireOpandeckoi JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHME, JCJICHHE airedpandeckux JapoOei.
PanronanbpHbIe BRIpRXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienvue ypaBHEHHM, CBOIAIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1au aNreOpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIUU

[Tonsitue ¢ynkmuu. OOIaCTh ONpEeACiCHUs] W MHOXKECTBO 3HAaYCHUU
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'padux dbysxkumu. YUrenne coiicTB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 knacc
Yucna v BBIYUCIEHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEUCTBUTEIbHBIC YUCIIa
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apudMeThdecKkue JeUCTBHS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKpPY’KaroleM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onjeHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHEHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPETbeW M YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHue TEeKCTOBBIX 3aj1ay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM 1ByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHMHEHHOe, a Japyroe — BTopoi crteneHu. ['paduueckas
UHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHble HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| 1 ux
CBONCTBA.

YucnoBele MOCIE0BATENBHOCTH U MIPOTPECCUN



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. @opmynsl N-ro wieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.

['eomeTpust
7 kiacc

HauanpHble noHaTHS reoMeTpun. Touka, mpsiMasi, OTPE30K, JIyd. YToJ. Buasl
yrioB. BepTukanbHble U CMeXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOT'OYroJIbHUK. [[apainenpHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CummetpruyHbie  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOM CHMMETpHHU.
IIprMepbl CUMMETPHUU B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOUIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHHK.
Bricora, mennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOEApEeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOIO TpeyroybHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoMCTBa U MIPU3HAKU MapajuIeNbHbBIX MPAMBIX. CyMMa YIiIoB TPEYTrOJIbHHKA.
BnenrHue yriel TpeyroyJbHUKA.

[IpssMOyTONBHBIA  TPEYronbHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYroJIbHUKA,  IPOBEAEHHOM K  runoreHysze.  lIpu3Hakm  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOoJIblIEH CTOPOHE TPEyrOJIbHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekrpuca yriaa W CEpeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
pacIoNoKEHUE OKPYKHOCTU U npsMoi. KacarenbHas n cexkymas K OKpPYKHOCTH.
OKpy>XHOCTb, BIIMCAaHHAas B Yroi. BrnucaHHas © oNUCaHHAs OKPYKHOCTH
TPEYTOJIbHHUKA.

8 kiacc
UYerpipéxyronpauku. [lapamenorpamm, €ro npu3Haku U CBOMCTBA. HacTHbIE
Cllydad MapajuieiorpaMMoB (TIPSIMOYTOJILHUK, pOMO, KBajpar), MX MPU3HAKU H



cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOHCTBA M MPHU3HAKU.
[IpssMoyroJsibHas Tpaneuus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaAX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TtpeyroapbHUKOB, Kodhdumment mnomodus. I[lpusHakm momoOus
TpeyrojabHUKOB. [IpumMeHeHue mogo0usl MpU pelIeHNH MPAKTUIECKUX 3a/1ad.

CpoiicTBa miomajael reomerpudeckux ¢uryp. P@opMynbl A IUIOLIAAH
TpPEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenne niomaaed TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
oymare.

Teopema I[ludaropa. I[lpumenenune teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0 yTrila NPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpHUUYECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BrnucaHHble W IEHTpalbHBIE YTIbl, YrOJd MEXKIY KacaTEIbHOW M XOPIOM.
Yrael  Mexay XopgaMd M CeKyllMMH. BrnucaHHble W ONUCaHHBIE
YEeThIPEXYTOJIbHUKNA. B3auMHOE pacmnojiokKeHrne AByX OKpykHocrel. Kacanue
OKpy>kHOCTeH. OOI1I1e KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 kiace

Cunyc, xocuHyc, TaHreic yrmoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbl TPUBEACHHUS.

Pemenne TtpeyrosbHUKOB. TeopemMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Pemiennie mpakTHYECKHWX 3adad4 C HCHOJIb30BAaHUEM TEOPEMbI KOCHUHYCOB U
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue nomoousi. [1ogo0ue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O NPOU3BEACHUH OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAIPaTEe KACaTEIbHOM.

Bektop, anuHa  (MOXIyNb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
MPOTHUBOIOJIOKHO  HAIpaBJCHHbIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy Haj BEeKTOpamu. Pa3nojkeHue BEKTOpa MO JIBYM
HEKOJIJTMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKajsipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlexkapToBbI KOOPAMHATHI HA MJIOCKOCTH. Y PAaBHEHHUS IPSAMOU U OKPYKHOCTH
B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH U MPpSMbIX. MEeTOJl KOOPAUHAT U €ro
MIPUMEHEHHUE.



[IpaBunbHbBIE MHOTOYTOJBHUKHU. JInmmHa OKpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yrIyia, BBIYMCIEHHE JUIMH Iyr OKpyKHocTeu. Ilnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (semMeHTapHbIe
npeactasienus). [lapannensHbiii nepenoc. [loBopor.

BCPO}ITHOCTI) N CTAaTUCTHUKA

7 kiacc

[IpencraBiieHne NaHHBIX B BUAE TAOJIUI, AUAarpamm, rpadukoB. 3aroIHEHHUE
TA0NWIl, YTCHWE ¥ TIOCTPOEHUE Juarpamm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIxX). UTeHue rpadukoB peaabHbIX MpoieccoB. M3pneuenne nupopmanuu u3
JMarpaMM U TaOJIHIL, UCTIOIb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHas CTaTUCTHKA: cpelHee apu(pMETHYEecKoe, MeauaHa, pa3max,
HanmOoJIblIeE M HAaWMEHbIEE 3HA4YeHHs HAOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

CrydailHbIil SKCIIEpUMEHT (OMBIT) U clydaiiHoe coObiTue. BeposiTHOCTh U
yacTtoTa. Pojb MajJoBEpOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUN B IPUPOJIE
u B obmiectBe. MoHeTa 1 UrpaibHasi KOCTb B TEOPUU BEPOSTHOCTEM.

I'pad, Bepmmna, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nuknsl. Iyt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMouibio rpagos.

8 xiacc

[IpencraBieHne TaHHBIX B BUAC TaOJIHII, TUarpaMm, rpad)uKoB.

MHOXECTBO, dJIEMEHT MHOXKECTBa, IOJAMHOXeCTBO. Ornepanuu  Hax
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, aomnoyiHeHue. CBoHCTBa omnepanui
HaJl MHOXECTBaMU: TEPEMECTUTEIbHOE, COYETaTeIbHOE, PACIPEACIUTEIHHOE,
BKJItOueHUs. Vcnosib3oBaHWEe TpaduuecKoro MpeaCTaBICHUS MHOMXECTB st
OTIMCAHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 3a/1a4.

N3Mepenue paccermBaHus AaHHBIX. J[Ucniepcust M CcTaHAApPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA0OPOB. J{narpamMma paccerBaHusl.

DJieMEeHTapHble COOBITUS  clydailHoro omnbiTa. CrydaiiHble COOBITHS.
BepostHoctTr  coObITHI. OIBITHI ¢ PaBHOBO3MOXXHBIMH  AJICMEHTAPHBIMU
coObrTusiMu. CiryuyaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMHU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

[epeBo. CBOIICTBA JEpEBHEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BHUCSYEH BEPIIMHBI, CBSA3b MEXKAY YUCIOM BEpIIMH M uuciioM peodep. [IpaBuiio
yMHOKeHusl. Pemnenne 3amad ¢ momoinsto rpados.



[TpotuBononoxueie coObiTus. [uarpamma Oiinepa. OObenuHeHue u
nepeceyeHne  coObiThil. HecoBMecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOSATHOCTEW. YCIJIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucumblie
cobpiTus. IlpencraBneHune skcnepuMeHTa B BHUJAE JepeBa. PemieHue 3agad Ha
HaX0XJIEHUE BEPOSATHOCTEH C IOMOIIBIO JEpeBa CIy4allHOIO HKCIEPUMEHTA,
auarpamm Dinepa.

9 kiace

[IpencraBnenne JaHHBIX B BHAE TaOmUL, Juarpamm™, IpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUe TablIull, Juarpamm, rpadukoB 1Mo
peaNbHBIM JAHHBIM.

ITepecranoBku u ¢pakropuan. CoyeTaHus U YUCIO couyeTaHuil. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ UCTIOIb30BaHUEM KOMOMHATOPHKHU.

['eomerpuyeckas BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (QUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanne. Yenex m Heyaada. Cepusi MCHBITAHHM 1O MEPBOTO ycIrexa.
Cepust ucnbiTanuii bepHymm. BeposTHOCTH COOBITUHA B CEpPUM  HUCIBITAHUM
bepnyun.

CrydaiiHasd BEJIMYMHA W PACHPEACIICHUE BEPOSITHOCTEM. MaremaTnueckoe
oxumanue u aucnepcus. [Ipumepbl  MaTeMaTMYECKOro  OXKHAAHUSA KAk
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIMYMHBL. MareMaTnudeckoe OXUIAaHUE U
JUCIIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepnyum».

[TonsiTue o 3akoHe OONBIIMX yuceld. M3MepeHue BeposTHOCTEN C MOMOIBIO
yacToT. Ponb 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



3. IlmanupyemMble pe3yabTaThl OCBOEHHS Y4e€OHOT0 MpeaMeTa, yueOHOro
Kypca (B TOM YHCJIe BHEYPOUHOM 1eATEJILHOCTH), Y4€0HOT0 MOIYJIA.

[Tnanupyemble pe3ysabTaThl OCBOEHHS MPOrpaMMbl yueOHOro Kypca « AinreOpa»
Ha YPOBHE OCHOBHOT'O O0I11eT0 00pa30BaHus
JInyHOCTHBIE pE3yNbTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHUS MPOTPaMMBbl yueOHOTO Kypca «Anredpar
XapaKTEPU3YHOTC:

1) naTpuoTHYECKOE BOCIIUTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpa)x/1aHCKOE U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO STUUYECKUX NMPOOJIEM, CBA3aHHBIX
C NIPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyZl0BO€ BOCIIUTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTU4YECKOM HaNpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccrOHaIbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUIyAIbHOW TPACKTOPUH O0OpAa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 5CcTeTUYECKOE BOCITUTAHUE:!

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyXJCHUN, YMEHUIO BUIECTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEHHOCTH HAYYHOTO MO3HAHUS

OpUEHTaUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOLIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTHU JUISl Pa3BUTUS LMBHIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJbTYypOW Kak CPEICTBOM
MIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENBCKON
JEATEIbHOCTH;



6) ¢usnyeckoe BocnUTaHue, (GOPMUPOBAHUE KYJIbTYphl 3J0pPOBbS U
AMOLIMOHAIIEHOTO OJIArONOIyYns:

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBbsl, BEIEHMS  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedICKCHUU, MPU3HAHHEM CBOETO
IpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeI0BeKa;

7) SKOJIOTHYECKOE BOCITUTAHUE:

OpUEHTallMel HAa TPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUMU I PElICHUs 3ajad
B 00JIaCTH COXPaHHOCTH OKPY’KaIOIIeH cpejbl, IUIAHUPOBAHUSA IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUN I OKPYKAIOIIEH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) ajmanTalMs K H3MEHSIOIMIMMCS YCJIOBHUSM COLUUAIBHON M IPUPOIHOM
Cpe.blL:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JeATEIbHOCTb, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIH U3 OIbITA APYTUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bI 00 0OBEKTaX U SABJIECHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

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

MetanpeameTHbIe pe3ynbTaThl
[To3HaBaTeNnbHbIE YHUBEPCAIbHBIE YUeOHBIC IEHCTBUS
ba3oBrle 1ormueckue aeMCTBUS:

e BBIBISITh U XapaKTEPHU30BaTh CYLUIECTBEHHbIE MPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
ONpeNeNeHUs]  MOHSTUW, YCTAaHABIMBATH  CYIIECTBEHHBI  NIpU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (opmMynHpoBaTh U  MpPeoOpa3OBBIBATH  CYXKIACHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M 0oOIIue,
YCIIOBHBIE;

e BBIBISITH  MaTEMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTtuBopeursi B (akTax, AaHHBIX, HAOMIOAEHUSX U YTBEPKIACHUSX,



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4ecKnx (aKToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
PUMEPHI U KOHTP MPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHusT y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBaTelIbcKiue JEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEICKUM WHCTPYMEHT IO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHy HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAHME  TI0  YCTAHOBJICHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIEHUSI U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarueii:

BBISIBJISITH HEJOCTaTOUYHOCTb W HU30BITOYHOCTh HH(OpPMalMM, HAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpATh (opMy TMpeACTaBICHUS HWH(DOpMAUUMU U WLTIOCTPUPOBATH
pelaemMbpie 3aJladyd  CXeMaMH, JuarpaMMam#, WHOW TrpaduKod M HX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U TICJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO



TOYKY 3pCHHsSI B YCTHBIX M MHCHbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS IO
XOJIy pellieHus 3aaul, KOMMEHTHPOBATh MOTYYCHHBIN pe3yibTar;

B X0/ 0OCY>KJICHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHalIora, OOHAPYXUBATh PA3MYUE M CXOJCTBO MO3UIIHMA, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NIPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;
NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH |
WHIUBUAIYyAIbHOH pabOThl TIPH PEMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM palOThl, pacmpenessaTb BHUABI padOT, OrOBApUBATHCH,
o0CyX)aTh MPOLIECC U pe3yybTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TPYyNIOBBIX (opmax pabotsl (oOCykaeHus, oOMEeH
MHEHHUSMH, MO3TOBBIE IITYPMBI M JIPyTHE), BBINOJHATH CBOIO YacTh
paboTHI U KOOPIMHUPOBATH CBOM JICHUCTBUS C APYTUMHU WICHAMHA KOMaH]IbI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
chOpMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBUSI.

PerynstruBHbIC yHUBEpCAIbHBIC yUeOHBIC IEHCTBHUS
Camoopranuzanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHUs C y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN UHTEIICKT:

BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpolecca U
pe3ysibTaTa peuieHuss MaTEMaTHYECKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTIKCHUS WU HEOCTYDKCHHUS 11EJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HpeI[MeTHLIe PE3YJIbTAThI



K o1y oOydenus B 7 kiacce 00y4aromuiics MOIYYUT CIEAYIOIINE MPEIMETHBIC
pE3yIbTaTHI:
Yuciia 1 BBIYUCIICHUSA

BoInonHsTh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeTHUECKHe
JEUCTBUS C PAallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HAaYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKCHUN, COIAEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrJisTh yncia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUI, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPKCHHUU. BBIMONHATH JEHUCTBUS CO CTENEHSAMH C HATypalbHBIMU
MOKa3aTeIsIMH.

[IpuMeHAT,  NpPU3HAKK  JACIUMOCTH, pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOHEKTOB.

AnreOpanyeckue BbIpaKCHHS

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Mpolecce OCBOCHUS yueOHOTro MaTepuaia.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIpAKCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JOTO  BBIPAXKEHWUS B MHOTOYJIEH
MPUBEJICHUEM TTOJOOHBIX CJIAraeMbIX, PACKPhITHEM CKOOOK.

BBINOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBajpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH  CIIaracMbIX,
pUMEHEHUST (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHEHUS U HEPABEHCTBA



Pemlare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY emy. IIpoBepsATs, sABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOrOo
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JIMHEWHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBisATe M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEHMHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTarT.

OyHKIUA

N300paxkath Ha KOOPJIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTB,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeAcCTaBiICHUS W aHaiIM3a MHGOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koniy oOyueHuss B 8 Kkjacce OOYYaIOMIMICA TOJYYUT CJICAYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Uucna v BBIYUCIEHUS

Hcrnonb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUs U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpumeHsaTh mOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, CONEP)KALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.



Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucna 10.

AnreOpanyeckre BbIpaKEHHS

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITTONHATE TOXKIECTBEHHbIE MPEOOPa30BAHMS PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MpaBWJI ICHCTBUI HaJl MHOTOUJICHAMH U alNreOpanvdecKuMH IpoOsiMu.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHEHUS U HEPABEHCTBA

Pemarp nuHelHbIE, KBaJpaTHbIC YpaBHEHHUS WU pPalMOHAIbHBIE YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[TpoBoaMTH MpocTEiIIME UCCIEN0BAaHUSl YPABHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpapUuecKuX MpeacTaBlieHuid (YCTaHaBIUBATh, UMEET
JU ypaBHEHUE WM CUCTEMAa YPABHEHUM pELICHUs, €CJIM HMEET, TO CKOJbKO, U
npouee).

[lepexonuTh OT CIOBECHON (OPMYIMPOBKH 33hauu K €€ anredpamdeckoin
MOJIEIM C TIOMOUIbIO COCTaBJICHMSI YpPaBHEHMS WIM CHUCTEMBbl YypaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJYyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPaBHEHUSA, OLICHKH,
pemarh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M UX CUCTEMBI, /1aBaTh
rpaUyecKy0 HWUIIOCTPALMI0O MHOXKECTBA pPEIICHUH HEpaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

OyHKIMH

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0003HAUECHMs), ONPENENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHimy oOywyenuss B 9 kiacce oOydaromuiicss MHOJYYUT ClEIyIOIINe
peIMEeTHbIE PEe3yIbTaThI:

Yuca 1 BBIYUCIICHUSA

CpaBHUBAaTh M YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIIMOHAIIbHBIE YHCIIA.

Bemonusate  apudmernueckue ACHCTBUS C  pallMOHATBHBIMH — YHCIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOIHATh MPUKUAKY pE3yjbTara
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

VYpaBHEHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cucrtemsbl BYX JMHEWHBIX YPAaBHEHUW C ABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YHUCIOBOW MNPSIMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSIMOM, 3aUCHIBATH PEIIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

OyHKIUU
Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTuuHyto QYHKIUIO 110 (GopMylie, TPUBOIUTEH MIPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.
YucroBble MOCAEA0BATEILHOCTH U MPOTPECCUn

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUYECKON 1 reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJIECHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHCclie 3a7aud U3 peaqbHON KU3HH (C UCIIONIB30BAHUEM KaJbKYJIATOPa, HU(POBBIX
TEXHOJIOTHUH).

[Inanupyemble  pe3yjapTaTbl  OCBOEHMsS  IpOrpaMMbl  y4eOHOTO  Kypca
«I"eoMeTpus» Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs
JIMYHOCTHBIE PE3yJIbTaThI

JIMYHOCTHBIE  pe3yNbTAaTbl OCBOEHHUS IpOrpaMmbl  y4eOHOro  Kypca
«I"eomeTpus» XapaKTEPU3YHOTCH:

1) marproTHYECKOE BOCIIUTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHUM B IPYrMX HayKaX U MNPUKIAIHBIX cepax;

2) rpakJJaHCKOE U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U peaIn3aldu €ro
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIHOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyZAOBOE BOCIIUTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUM MPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON MNpodeccruoHaIbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUU 00pAa30BAHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 5CTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyXJACHHU, YMEHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEHHOCTH HAYYHOT'O TIO3HAHUS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HayKuM Kak cdepbl UeI0BEYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIN3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYJbTYypOW Kak CPEICTBOM



NO3HAHWS MHpPA, OBJIAJIEHUEM IMPOCTEUIIMMH HaBBIKAMH HCCIIEI0BATEIBCKON
NEeSATEIbHOCTH;

6) ¢usnyeckoe BocnUTaHHe, (HOPMUPOBAHUE KYJIbTYpbl 370POBbS U
HYMOLIMOHAIBHOTO OJIarONOTyYus:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
3M0pOBBS, BEIEHHUS  3J0pPOBOrOo  obOpa3a KU3HU  (30pOBOE  TMHTAHUE,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCHUU, MNPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ IpaBa JIpyroro 4YeJI0BEKa;

7) DKOJIOTUYECKOE BOCITUTAHHE:

OpUEHTaluel HAa TPUMEHEHUE MaTEMAaTHUYECKUX 3HAHUU U PEIICHUS 3a7ay
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IUIaHUPOBAHUS MOCTYNKOB M
OLICHKM HUX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXKAOWIEH Cpenbl, OCO3HAHHEM
r7100aJpHOTO XapakTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peleHus;

8) amantauMs K HM3MEHSIOUIMMCS YCJIOBHUSIM COIMAIBHOW W MPHUPOJAHOU
Cpenbl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIE
(bopMyIupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOLIMHA KOHTPMEpP, KOPPEKTUPOBATh
OpPUHUMAaeMble pEIIeHUsT U JAEUCTBUSA, (POPMYIUPOBAaTH U OLIEHUBATh PUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIBIT.

MeTtanpeaMeTHbIE PE3YIbTATHI
[To3HaBaTeNnbHbIE YHUBEPCAIbHBIE YUEOHBIEC IEHCTBUS
ba3oBrle 1ormueckue aeUCTBUS:

e BBIBILITh M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA il OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IPOBOJAMMOI0 aHAJIN3a;

e BOCHPUHUMATH, (OpPMyIHpOBaTH U  NPEOOPa3OBHIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpULATENIbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MIPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBHO HECJIOXHBIC T0KA3aTeIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BbIOUpPATh HauOoNee MNOAXOASIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO YCTaHABIMBATH HWCKOMOE U JaHHOE, (OpPMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

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

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MPENOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ undopmarmeii:

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

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

BbIOMpaTh (GOpMY MpEeACTaBICHUS HHPOPMALMH U UIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

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

KomMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE e CTBUS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X07ie 00CYKJIeHHUs 3aJ]aBaTh BOIMPOCHI 10 CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U pe3yabTaT paboThl, 0000aTh MHEHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PerynstruBHbIe yHUBEpCAIbHBIC yUeOHBIC IEHCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOOCOO pEIICHHUS C YYETOM HMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTpOJ'II), BMOHHOHaHBHBIﬁ HHTCJIJICKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIlecca U pe3yJibTaTta
pelIeHUsT MaTEMaTUYECKOH 3a1a4u;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PELICHUM 3a1a4H,
BHOCHUTh KOPPEKTHBBHI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACITEILHOCTH MOCTABICHHON LEIU U
YCJIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKCHHUS WJIM HEAOCTIXKCHUS 1EJIH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HpeI[MeTHLIe PE3YJIbTAThI

K xonmy oOydyenuss B 7 kiacce OOyYaroIIMiCs MOJYYUT CIEIyIOIINe

MIPEAMETHBIE PE3YIIBTATHI:



Pacmo3naBaTh W3y4eHHBIE TEOMETPUYECKHE (HUTYpBI, ONpPEAENATh WX
B3aMMHOE PACIOJIOKCHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOTHATH
YEPTEXKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Jenatb rpyOyl0 OIEHKY JIMHEWHBIX M YIJIOBBIX BEJMYMH MPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarhe pa3mepbl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

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

[lonp30BaThCAd MpPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MPHU PEILICHUH 3a]1ay.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TIE€OMETPUYECKHUX
TEOPEM.

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

OnpenensTe NapamiebHOCTh IPSMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOUEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3a1aun Ha KjeT4yaToi Oymare.

[IpoBOANTH BBIYMCICHUS M HAXOJUTh YHUCJIOBbIE MU OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3aJa4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyulen. Pemare mpakTtuueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTHU M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TTOJIb30BATHCSI UX CBOMCTBAMHU. Y METh MPUMEHSTH 3T CBONCTBA MPHU
pEILICHUY 3a7a4.

Brnagete MoHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lonbp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanuyca, MPOBEAEHHOTO K TOUYKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUYECKUMH HEPABEHCTBAMM, IIOHMMATh
UX ITPAKTUYECKUNA CMBICI.



[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xonmy oOyuenus B 8 Kiacce OOYYarOMUNCA TIOMYYHUT CIIEIYIONTHE
IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HX DJIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IIPH PELIEHUU T€OMETPUUECKUX 3a4au.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS MEIUaH TPEeYrojibHUKa (LIEHTpa
Macc) B pEIICHUN 3ajay.

BiageTe noHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA U TPAIllClUH, IPUMEHATH
UX CBOWCTBA IIPU PELICHUH T'€OMETPUYECKUX 3anad. Ilosb3oBaTeca Teopemon
dajieca U TEOPEMOU O IPOMOPLHMOHATIBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH I€OMETPUUECKUX
3ajay.

[Tonb3oBaTecss Teopemoir Iludaropa pns pemieHUsT TE€OMETPUUYECKUX U
npakThyeckux 3agad. CTpoUTh MaTEMaTUYECKyI0 MOJENb B MPAKTHYECKHX
3aJlayax, CaMOCTOSITENIbHO JENNaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brmagets DOHATMAMM CcHUHYycCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Beruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAH
MHOTOYTOJIbHBIX ~ (puryp  (Iosib3ysicb, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeEHSATh MOy4EeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrnageTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, YIiiaX MEXAy XOpJaMu (CEeKYIIHUMH) U yIiie MEXIY
KacaTeJIbHOM U XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOTO YETBHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

[IpuMeHsATh MOJly4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIEIIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TPUMEHEHUEM TMOAO0OUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K xonmy oOydyenuss B 9 kiacce OOydYaromMiicss MHOJYYUT CIEIyIOIINE
NpPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
NOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pelmeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaIbKYJIATOPA) JJIMHBI
Y YTJIbI JIJ1S1 HE TaOJIMYHBIX 3HAUCHUH.



[Tonb30Batbes popmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB JIJIsl HAXOXKJICHUS Pa3IUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («pPEIICHUE TPEYTrOJbHUKOBY»), MPUMEHSITh UX MpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Bnagerp moHATHSIMH ~ mpeoOpa3oBaHMsS — MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MoJ00HBIX Quryp. [loap30BaThbes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, ymeThb BBIUMCIATH JJIMHBI W HaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHsaTh cBoOiCTBa TOAOOMS B MPAKTHUUYECKUX 3ajadax. YMETb MPUBOJIUTH
IPUMEPHI TOOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpamMH, MOHUMAaTh MX TI'€OMETPUUECKUNA U (PU3MYECKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMeHsTh CKaJIApHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUSI ITTUH U YTJIOB.

[lonb30BaThCd METOAOM KOOPJAMHAT HA IUIOCKOCTH, INPUMEHSTh €ro B
pPELIEHUU T€OMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

Biagetes NMOHATHSMH NPABWIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH U PaJMaHHON MEphl yria, YMETh BBIYUCIATH ILIOIIA]b
Kpyra u ero yacteil. [[puMeHsTh NoJy4eHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM LEHTPBI) CUMMETPUH (PUTYp, TPUMEHSTH IBUKECHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJIEJIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

[Inanupyemble  pe3yabTaTbl OCBOECHMS IPOrpaMMbl Y4eOHOro Kypca

«BeposTHOCT U CTAaTUCTHKA» Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus

JIMYHOCTHBIE Pe3yIbTaTHI

JIM4HOCTHBIE  pe3yJIbTaThl OCBOEGHMSI MPOrpaMMbl  y4eOHOro  Kypca
«BepoATHOCTh U CTATUCTUKA» XAPAKTEPU3YIOTCSL:

1) matpuoTHUecKOoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K NPOLUIOMY M  HAcCTOALIEMY POCCHUCKOU
MaT€MaTUKH, IEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTIKCHUM B IPYTUX HayKaxX W MPUKIAAHBIX cepax;

2) rpaxaaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:



TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3aliu ero
npaB, TMPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBICHUH, IPOLEAYp TpaxIaHCKOro oOuiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYXK/IEHUIO 3TUUECKUX MTPOOIIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHUEM JOCTHM)KECHHM HAyKd, OCO3HAHHUEM Ba)XKHOCTH
MOPaTbHO-3THUECKUX MPUHITUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpy/1I0BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyaCTHE B PpEUICHUWM NPAKTHUYECKUX 3aj]ad
MaTEMaTUYECKON HaIlpaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOIO
oOpa3oBaHMsI Ha NPOTSHKEHWU BCEH JKM3HM Ul YCIEIHOW MpodheccHoHATIbHOM
JIESITEIBHOCTH M Pa3BUTHEM HEOOXOIUWMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYATbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) scTeTHYECKOE BOCIIUTAHUE:!

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEIICHH, PAacCyXICHUH, YMEHUIO BHUAETH
MaTEeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTU HAYYHOIO MTO3HAHUS:

OpUEHTAllME B JESITEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4yHBIX
IPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI U€IOBEKa, MPUPOABI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAayKH Kak cgepbl 4YelOBEYECKON
NESTEIIbHOCTH, ATANOB €€ pa3BUTHS U 3HAYMMOCTHU JJIS Pa3BUTHUS LIMBHIM3ALINY,
OBJIQZICHUEM SI3bIKOM MAaT€MaTUKU U MATEMaTH4YECKOW KyJIbTYpPOW KakK CpelICTBOM
NO3HaHUsI MHpa, OBJIAJECHUEM MPOCTEUIIUMHU HABBIKAMHU HCCIEI0BATEIbCKON
NesATEeIbHOCTH;

6) ¢dusnyeckoe BocHHUTaHHE, (POPMUPOBAHUE KYJIbTYpbl 3JI0POBbSl H
HMOLIMOHAIBHOTO OJIarONOTyYus:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTWYeCKue 3HaHMs B HMHTEpEcax CBOETrO
3I0pOBbsl, BEIEHMS  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  MUTAHUE,
cOamaHCHUpPOBAaHHBIA PEXKUM 3aHATHH W OTAbIXa, peEryispHas Qundeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEQIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'0 )K€ MpaBa IPYroro 4YeJI0BeKa;

7) SKOJIOTMYECKOE BOCIIUTAHUE:

OpHEHTaIMel Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HAHWU IS pelIeHHs 3a1a4
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH cpefbl, IMJIAHUPOBAHMS TOCTYIKOB U
OLIEHKM WX BO3MOXHBIX TOCJIEICTBUI ISl OKpY’Kalolled cpeabl, OCO3HaAaHHEM
r7100aJpHOTO XapaKkTepa 3KOJOTHYECKUX MPo0JieM U MyTel X peleHus;

8) amanTalMs K H3MEHSIONIMMCSA YCJIOBHUSM COLHUAIBHON M TPUPOIHOM
Cpellbl:



TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUSX HEONPENCTEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIBHOCT, B TOM YHUCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHUSI, HABBIKA U KOMIIETEHIIUH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHWM, B TOM YHUCJE
bopMyIHpOBaTh UICH, TIOHITHSI, TUIIOTE3b 00 OOBEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyallMlO0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BbI3OB, TPEOYIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHUS W JACHCTBHUSA, (OPMYIHpPOBATH M OIEHWBATh PUCKA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

MeTtanpeaMeTHbIE PE3yIbTAThI

[To3HaBaTenbHbIE YHUBEPCAJIbHBIC YUEOHBIE IEHCTBHUS

ba3oBrle 1oruueckue AeUCTBUS:

e BBIABITh M XaPAKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MaTEeMaTHYCCKUX
OOBEKTOB, TOHATHNA, OTHOIICHWH MEXIy MOHATHSAMHU, (POpMYyIHpOBaTh
ONpeJeICHUs]  TOHATHM,  yCTaHABIWBAaTh  CYIIECTBEHHBIM  MpU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MPOBOMMOTO aHAIIN3a;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBHIBATH  CYXKIICHHUS:
YTBEPAUTEIbHbIE U OTpUIATEIbHBIC, C€AUHUYHbIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;

e BBIABJISATH  MaTEMaTUYECKUE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npoTuBopeurs B (aKTaxX, JaHHBIX, HAONIOACHUSX U YTBEPKIACHUSX,
npeaiaraTh KpUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

e JIeJaTh BBIBOABI C KCIOJB30BAHHEM 3aKOHOB JIOTHKU, NIEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTEIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSIMBIE M OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSITETFHO HECJIOXKHBIE T0Ka3aTeIhCTBA
MaTeMaTH4eCcKnX (DaKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATh CMOCOO pemieHusT ydeOHOM 3azaun (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOoOJIee TOAXOMAINNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBreie uccienoBaTenbCKue IeUCTBHUS:

e HCIIOJBH30BaTh BOIPOCHI KaK HMCCIENOBATEIHCKAN WHCTPYMEHT ITO3HAHMS,

dbopMyIMpoBaTh BOMPOCH, (UKCHPYIONIME NPOTUBOpEeUne, MpodiemMy,



CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JlaHHOE, (HOPMUPOBATH
TUTIOTE3y, apTYMEHTHUPOBAThH CBOIO MTO3UIIAIO0, MHCHHCE;

MPOBOJUTh TIO CAMOCTOSATEIHLHO COCTAaBJICHHOMY TUIAaHY HECIIOKHBINA
IKCIIEPUMEHT, HEOOJBIIIOE UCCIICIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHIECKOTO O0BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;
CaMOCTOATEILHO (POpMYyIUpPOBaTH 00OOIIEHNS W BBIBOJIBI 10 pe3yjIbTaTam
NPOBEAEHHOTO HAOIIOACHUS, HCCIEAOBAHUSA, OIEHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECcCa, a TAaKKE BBIIBHTaTh
MIPE/IITOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

PaGoTa ¢ uadopmarnueii:

BBISIBJISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATb U HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUAOB U (POPM IIPENCTABICHHUS,

BBIOMpATh (OpMY MPEACTaBICHUS HMHPOPMALUU UM HWIUIFOCTPUPOBATH
pemiaemMple 3aJayd  CXeMaMH, [udarpaMMmaMu, HWHOM TrpauKoOd M HUX
KOMOMHAIIUSIMU;

OLIEHMBATh HAAEKHOCTh HMH(OpPMALMM IO KPUTEPHUSIM, NPEAJIOKEHHBIM
YUHUTENIEM UIU CHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHUBHBIE YHUBEpCAJIbHbIE YUEOHbBIE AEHCTBU:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMHU
U LETSIMU OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJy pEIICHUs
3a/1aui, KOMMEHTUPOBATh MOJYYCHHBIN pe3yJbTaT;

B X0JI€ 0OCYXXJICHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY O00CYX IA€MON TEMBI,
poOJIeMBbl, pelraeMoii 3aJaud, BHICKA3bIBaTh UJCH, HAIICIICHHbIE HA TTOUCK
pELIEHHUS], COIMOCTABISATh CBOM CYXIEHHS C CYXICHUSMH JPYTHX
YYaCTHUKOB JAuajiora, oOHapy>KHWBaThb pasziiMuuMe U CXOACTBO MO3UIIMHI, B
KOPPEKTHOU popme popMyTUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS,;
MPEACTaBIIATh pe3yabTaThl penieHus 3a/1a4H, AKCIIEPUMEHTA,
MCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATEILHO BHIOUPATH (hOPMAT BHICTYIUICHHUS
C y4€TOM 3aja4 MPE3CHTAIMHA U OCOOCHHOCTEN ayIUTOPHH;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboThI MpHU pelIeHnH YIeOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATh 1EJb COBMECTHOM IEATENbHOCTH, MIAHUPOBATH OPTraHU3alIUI0
COBMECTHOW pabOThI, pacmupenensTh BUIbI pPabOT, JOTOBApPUBATHCA,
o0CYX/1aTh MPOIECC U pe3yibTaT paboThl, 0000IaTh MHEHHS HECKOJIBKHUX
JIIOJICH;



e Yy4YaCTBOBaTh B TIPYNHoOBBIX Qopmax paboTel (0OCyxaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YaCcTh paOOThI
U KOOPIMHHMpPOBAaTh CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PerynsatrBHbIE yHUBEpCAIbHBIE YU€OHBIE IEUCTBUS
Camoopranuzanus:

e CaMOCTOSITEJILHO COCTaBIIATH IUIAH, AJITOPUTM pELICHUs 3a7auyu (WU €ro
4acTh), BBIOMpATh CHOCOO pelleHHs C YYETOM HMMEIONIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTpPOJIb, SMOLIMOHATIbHBIN HHTEIJIEKT:

e BJAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yJibTaTa
peuIeHuss MaTeMaTUYECKOM 3a1a4H;

e MPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPHU PEUICHUH 33]a4H,
BHOCUTH KOPPEKTHBBI B JAESATENIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLECHUBATH COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH NOCTABICHHONW LEIU U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHHS IIENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

[IpenmeTHBIE PE3YIBTATHI

K xoHumy oOydenuss B 7 kiacce OOy4arOUIMiiCsl HOJYYUT CJEAYIOLINE
IIPEIMETHBIE PE3YJIbTATHI:

Uutath wuHOpMaIMIO, MPEICTABICHHYIO B TaOJWIAaX, Ha JgUarpaMmmax,
NPEACTABIATh JAHHbIE B BUJE TaONMI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTosibuyaThie) U KPYroBbI€) MO MACCHBaM 3HAUYCHUH.

OnucelBaTe M MHTEPHPETHPOBATH  pEaJbHBIE  YHUCIIOBBIE  JIAHHBIE,
MpE/ICTaBJICHHBIC B TA0JINIIAX, HA TUarpaMMax, rpapukax.

Hcnonb3oBaTh [J1s1 ONUCAHUS JAHHBIX CTATHCTHYECKHE XapaKTEPUCTUKHU:
cpenHee apu(pMETHYecKoe, MeJIuaHa, HauOoJbllee W HAauMEHbIIEe 3HAYCHUS,
pa3max.

NmeTp mpencraBieHHEe O CIyYalHOM W3MEHYMBOCTM Ha IIPUMEpPAX LIEH,
bu3nyeCKuX BETUYMUH, AHTPOIIOMETPUYECKUX HaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

K koniy oOyueHuss B 8 Kkjacce OOYYaIOIIMICS TOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekats u mpeoOpa3oBbIBaTh MH(GOPMALMIO, MPEICTABICHHYIO B BHJE
Tabnuil, quarpamm, rpadyKoB, MPEACTABIATh JaHHBIC B BUJEC TaOJHII, JUATpaMM,
rpaduKoB.



OnuchiBaTh J@HHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTeNel: CpemHHUX
3HAYeHUH U Mep paccenBaHus (pa3max, JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHECHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYECHUM W YaCTOTHI COOBITHI, B TOM YHUCIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUM.

HaxonuTh BEpOATHOCTH CIydallHBIX COOBITUH B OMBITAX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM WYHCIE B ONBITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: ACPEBO CIy4alHOrO HKCIIEPUMEHTA,
JyarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATHUSMH: MHOXECTBO, ITOAMHOKECTBO,  BBITIOJIHATH
omepalMu HaJl MHOXECTBaMU: OOBEIUHEHHUE, TIEpeceUeHue, JIOMOJTHEHUE,
MEePEUYUCIIATh 3JIEMEHTBl MHOXKECTB, PUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHHUE MHOXKECTB U CBA3EH MEXKIY
HUMH JIJI ONMCAHMS TIPOLIECCOB U SIBJICHHI, B TOM YHCIIE€ MPU PEUICHUU 3a7a4 U3
JIPYTUX y4€OHBIX TIPEAMETOB U KYPCOB.

K koniy oOyueHuss B 9 kjacce OOYYalOIIMICA TMOJYYUT CICAYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

W3Bnekate W mpeoOpa3oBbIBaTh HH(OpMAIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaOJMIl, JUarpamm, rpapukoB, MpPECTaBISATH
JIaHHBIE B BUJE Ta0JIUII, TUarpaMm, rpaukoB.

Pemiath 3amaud OpraHU30BaHHBIM MEPEOOPOM BapHAHTOB, a TaKkKe C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh ONKCATENbHBIE XapaKTEPUCTUKU JII MACCHUBOB YHCIIOBBIX
JIAHHBIX, B TOM YKCJI€ CPEIHUE 3HAYEHUS U MEPbI PACCEUBAHUSL.

HaxoauTh 4acTOThl 3HAYEHUN W YaCTOTHI COOBITHS, B TOM YHCIIE€ TOJIb3YSCh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOJIIOCHUH.

HaxonuTb BEpOSITHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM
YHCJIE B OIbBITaX C PABHOBO3MOXKHBIMHU DSJIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
WCIIBITAHUN J10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyIun.

NmMeTs mnpencraBieHue O CIy4alHOM BEJIWYMHE W O paCIPEIEIICHUH
BEPOSATHOCTEM.

HmeTb nipeAcTaBiIeHUE O 3aKOHE OOJIBIINX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIYYaitHOM U3MEHYMBOCTH U O POJIH 3aKOHA OOJBIITNX YUCEN B
MIPUPOJIC U OOIIECTBE.



4. TemaTn4yeckoe IJIAHUPOBAHME C YKA3aHHEM KOJHMYECTBA aKaJeMHUYeCKHX YaCOB, OTBOJAMMbIX HA OCBOEHHE
KaKJ10i TeMbl YUeOHOI'0 NpeMeTa, Y4eOHOro Kypca (B TOM 4KcJjie BHEYPOUHOI AesATeJIbHOCTH), Y4e0OHOI0
MO/YJIsl, H BO3MOKHOCTH HCII0JIb30BaHHSI 10 3TOM TeMe 3JIeKTPOHHBIX (1 poBLIX) 00pa3oBaTeIbHBIX
pecypcoB, SIBJAIIINXCS Y4e0HO-MeTOAUYECKMMH MaTepHaJIaMHi, HCI0JIb3yeMbIMH /151 00yUYeHHsI B
BOCIIUTAHUS PA3JIMYHBIX I'PYIII M0JIL30BaTe/Iei, MpeAcTaBJIeHHBIMHU B 3JIEKTPOHHOM (iU poBOM) BHIE H
peaqusylomumMu guaakTudeckue Bo3mo:xkunoctu UKT, cogepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY
00 o0Opa3oBaHuM.

Anrebpa
7 xacc

JyekTpoHHbIe (IU(PPOBBIE) BocnurareabHbIi

KosauuyecTBo 4yacoB o0pa3oBaTe/ibHbIE PeCYPChI KOMIIOHEHT YPOKa

HavnmeHoBaHUe pa3iesioB U TEM
Ne i/

NPOrpamMMBbl
KoHTpoJbHbIE
Bcero

padoTbl

AKIIEHTHPOBATh
BHUMAaHHE
oOyJaromuxcs Ha
HPaBCTBEHHBIX
npobiemax, CBI3aHHBIX
C HayYHBIMHU
OTKPBITUSIMH,
M3y4aeMbIMHU Ha YPOKE;
JUYHOCTSIMH BEITUKUX
MaTeMaTHKOB

Yucaa ¥ BEIYUCICHUS. o5 1 bu6mmoreka [JOK
PammonansHbIE UnCia https://m.edso0.ru/7f415b90

AnrebpanuecKue BHIPAKCHHS 27 1 bubnuorexa [IOK

[IpumensTh HA ypoKe



https://m.edsoo.ru/7f415b90

https://m.edsoo.ru/7f415b90

UHTEPAKTUBHBIC (HOPMBI
paboTHhI C yYaIIUMUCS:
HUHTEIUICKTYaIbHbIC
UTPBL, CTUMYJIUPYIOLLIE
[03HABATEIbHYIO
MOTUBAIIUIO YHalIUXCA.

YpaBHEHHUsI U HEPABEHCTBA

20

bubmuoreka [JOK
https://m.edso0.ru/7f415b90

[Tomoub ydalumces
B3[VIAHYTh Ha Yy4eOHbIN
MaTrepual CKBO3b

NpU3My  YeJIOBEYECKOU
IIEHHOCTH.
OpranuzoBbIBaTh B
pamKax ypoka
HOOILPEHNE
y4eOHOM/coruaabHOM
YCTIEITHOCTH.

Koopaunats! u rpaguku.
OyHKIIUU

24

bu6mmorekxa [{OK
https://m.edso0.ru/7f415b90

OOBeMHATD YYaLTUXCS
TIO3UTHBHBIMU
SMOLUSAMH U
JIOBEPHUTEITHHBIMH
OTHOILIEHUSIMHU JIPYT K
npyry. Pa3BuBath
HpPaBCTBEHHbIE
OPUEHTHUPHI H TyXOBHBIC
nenHoctu. Conepkanue
[IEHHOCTHOTO XapakTepa
(nemoHcTparus
00pas3IoB aApyxentoous,
MHPOJTIOOHS,



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

5 [ToBTOpEeHME M 000OIIEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bubmuoreka [JOK
https://m.edso0.ru/7f415b90

OTBETCTBEHHOT'O
OTHOILEHHUS K OTEYECTBY,
CeMbe, TPYY, 3HAHUSIM,

KYJIbTYpE, IPUPOJIE).

DopMHUPOBATH YBaXKEHUE
K JJMYHOCTH U €€
JIOCTOUHCTBAM,
N00OpO’KeNnaTeIbHOE
OTHOLLIEHHE K
OKpPY’KarOIIHUM



https://m.edsoo.ru/7f415b90

8 kitacc

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Yucna ¥ BEIYHUCICHUS.
KBagparusle kopHU

Uucna u BeranucineHus. CTEIeHs ¢
ICJIBIM ITOKa3aTCIICM

Anrebpanyeckue BbIpaKEHHUS.
KBanpaTHblii TpEXUiieH

KoanuecTBo 4acoB

Beero KonTposabHubie
padoThI
15
7
5 1

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

but6mmorekxa [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

BocnurareabHbIii
KOMIIOHEHT YpOKa

AKIIEHTUPOBATh
BHUMAaHHE
oOyJaronuxcs Ha
HPaBCTBEHHBIX
po0ieMax, CBSI3aHHBIX C
HAYYHBIMH OTKDPBITHSMH,
W3y9aeMBIMHU Ha YPOKE;
JTMYHOCTSAMU BEITUKUX
MaTeMaTHKOB

[IpumensTh Ha ypoke
UHTEPAaKTUBHbIE (POPMBI
paboThI ¢ yyaluMHCS:
HHTEJUIEKTyaJIbHbIE
UT'PBl, CTUMYJIUPYIOLINE
[103HABATEIbHYIO
MOTHBALIMIO YYAIIUXCSI.

[Tomoun yUaImMcst
B3TJIAHYTh Ha Y4YEOHBIN
MaTepuan CKBO3b
NpU3My  YEJIOBEYECKOU



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

OEHHOCTH.

Opranu3oBbIBaTh B
pamKax ypoKa
MOOIIPEHUE
y4eOHOI/ConnaabHOM
YCTICITHOCTH.

Anrebpanyeckue BbIpaKEHHUS.
AnreGpanueckast 1poOb

YpaBHEHMSI U HEPABEHCTBA.
KBanparHbie ypaBHEeHUs

15

15

bu6mmoteka [IOK
https://m.edsoo.ru/7f417af8

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

OOBeMHATD YUaIIHXCS
MO3UTHBHBIMU
SMOIUSMH U
JIOBEPUTEIbHBIMU
OTHOIICHHUSIMU JAPYT K
npyry. PazBuBars
HPaBCTBEHHBIE
OPHEHTHUPHI U TyXOBHbIE
nennoctu. Coaeprxanue
LIEHHOCTHOT'O XapakTepa
(memoHcTparus
00pa31oB IpyxKearoous,
MUPOIHO0US,
OTBETCTBEHHOTO
OTHOIIICHHS K OT€YECTBY,
ceMbe, TPYy, 3HAHHSIM,
KYJIbTYpE, IPUPOJIE).

DopMUPOBATH YBAKEHUE
K JINYHOCTH U €€
JIOCTOMHCTBAM,
no0OpokenaTreabHoe
OTHOLIEHUE K

OKpY>KaIOIIUM



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

YpaBHEHHUsI U HEPABEHCTBA.
Cucremsl ypaBHEHUNI

YpaBHEHHUsI U HEPABEHCTBA.
HepasencrBa

13

12

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

IIpuMeHATh Ha ypoke
WHTEJUIEKTyaJIbHbIE
UTPBIL, JUIsl pa3BUTUSA
HECTaHIapTHOIO
MBIIIEHHS], BHUMaHUE K
JieTaJIIM, YMEHHE
BBIIEJISITh TJIaBHOE, AAIOT
BO3MO>XHOCTb IPOSIBUTH
3pYAHLHIO,
HaXO0J4YUBOCTb U YyBCTBO
oMopa. JleMoHcTpanus
IIPUMEPOB
OTBETCTBEHHOT'O
IPaX1aHCKOIO
MOBE/ICHNUS, IPOSBICHUS
YeJIOBEKOIIO0US U
00POCEPAEUHOCTH.

OpueHTHpOBaThH B
crcTeMe MOPaIbHbIX
HOPM U LIEHHOCTEN UX
uepapxu3alum.
dopMupoBaTh
YBa)KEHHUE K JTMIHOCTH
U €€ JOCTOMHCTBAM,
JI0OpOKenaTeTbHOE
OTHOIIICHHE K
OKPY>KaIOIINM.

OyHk1MU. OCHOBHBIE TOHATHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

Pa3zBuTHE HEHHOCTHOTO
OTHOIIEHHS K 3HAHUAM



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

Oyukuuu. Yucnosble PyHKIMH

bubmmoteka [IOK
https://m.edsoo.ru/7f417af8

KaK UHTEJUICKTYaJIbHOMY
peeypey,
o0ecrieuynBarIIeMy
Oymyliee yenoBeka, Kak
pe3yabTary
KPOIIOTIIMBOTO, HO
YBJICKATEIBHOTO
y4eOHOTr0 Tpy/a;

OpranuszoBaTh B
pamKax ypoka
MOOLIpeHne yueOHON 1
COLIMAIBHOMI
YCHEIIHOCTH.
Peann3zoBbiBaTh
BOCITUTATEIbHBIE
BO3MO>KHOCTH B
pa3IMYHbIX BUJAX
JIeATETbHOCTH
y4aluxcs 3HaKOBOM
OCHOBOM,
CaMOCTOSATEIbHAS
pabota ¢ yueOHUKOM,
paboTa ¢ Hay4HO-
MONYJIAPHOMN
JTUTEPATypO, OTOOP U
CpaBHEHUE MaTepHalia
110 HECKOJIbKUM
HMCTOYHUKAM.

10

[ToBTOpeHME M 0000IIEHNE

but6mmoreka [IOK

Opranu3zoBath JIst



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

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

yyalmxcs CUTyaluu
KOHTPOJISI U OLIEHKH (KakK
y4eOHBIX JOCTHXKEHUN
OTMETKH, TaK U
MOpaIbHbIX,
HPaBCTBEHHBIX,
Ipa)xIaHCKUX
MOCTYIIKOB).



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

9 kiacc

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

Uucna v BBIYUCIICHHUS.
JlelicTBUTENBbHBIC YKCIIA

KoanyecTBo 4acoB

KonTposabHubie

Bcero
padoThI

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIE pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

BocnurareabHbIii
KOMIIOHEHT YpOKa

AKIIEHTUPOBATh
BHUMAaHHE
oOyJaronuxcs Ha
HPaBCTBEHHBIX
po0ieMax, CBSI3aHHBIX
C HayYHBIMU
OTKPBITHSMH,
U3y4aeMbIMHU Ha YPOKE;
JMYHOCTSIMU BEJTMKUX
MaTeMaTHKOB

VYpaBHEHHUsI U HEPABEHCTBA.
VYpaBHEHHUs C OJHON TEPEMEHHON

14 1

bubmmorexa [JOK
https://m.edsoo.ru/7f419d08

[IpumensTh Ha ypoke
WHTEPaKTUBHBIE (POPMBI
paboThI ¢ yyaluMHCS:
WHTEJJIEKTyaJIbHbIE
UT'PBl, CTUMYJIUPYIOLIIE
[103HABATEIbHYIO
MOTHBALIMIO YYaLUXCSI.

YpaBHEHUs 1 HEPABEHCTBA.
Cucremsl ypaBHEHUN

14 1

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

ITomoub yJarumces
B3[VISIHYTh Ha Yy4eOHBIH



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

YpaBHEHHsI U HEPABEHCTBA.
HepasencrBa

16

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

MaTepHan CKBO3b
IIPU3MY  4YEJIOBEYECKOU
[EHHOCTH.
Opranu3oBbIBaTh B
pamkax ypoka
MOOIIPEHUE
y4eOHOM/CoInaabHOM
YCTICTITHOCTH.

OOBeMHATD YYaIIHXCS
MO3UTHUBHBIMH
IMOIMSIMH U
JOBEPUTEIHLHBIMH
OTHOIICHHUSIMHU JIPYT K
Ipyry. PassuBath
HPaBCTBEHHBIE
OPHEHTHUPHI U TyXOBHbIE
nennoctu. Coaeprxanue
LIEHHOCTHOT'O XapakTepa
(memoHcTparus
00pa31oB IpyxKearoous,
MUPOIIOOUS,
OTBETCTBEHHOTO
OTHOIICHHS K
OTEYECTBY, CEMbE,
TPYAY, 3HAHUSM,
KYJIbType, TPUPOJIE).

OyHKIUU

16

Bbubnuoteka LIOK
https://m.edso0.ru/7f419d08

dopMUpOBaTH YBAKEHUE
K JINYHOCTH U €€
IOCTOMHCTBAM,
JI0OpOKeNIaTeTbHOE



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

YucaoBbIC ITOCIEI0BATEILHOCTH

[ToBTOpenue, o6o0mEH e,
cUCTEeMaTH3aInsI 3HaHUH

15

18

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

bubmmorexa [JOK
https://m.edsoo.ru/7f419d08

OTHOIIICHHUE K
OKpY>KaroIIUM

dopmupoBaTh y AeTeH
U MOJIOJICHKH
LIEHHOCTHOTO
MUPOIIOHUMAHHUS U
COBPEMEHHOT0
HAy4YHOTO
MHPOBO33PEHUS.
Nunnmuposats u
MOJIEP>KUBATH
HKOJIOTHYECKOE
CO3HaHMeE, IPU3HAHKE
BBICOKOW LIEHHOCTHU
KHU3HU BO BCEX €€
MPOSIBJICHUSIX.
Opranu3oBaTh JIst
y4dalmxcs CUTyalnuu
KOHTPOJISI U OLIEHKH (KaK
y4eOHBIX JOCTHKEHHH
OTMETKH, TaK U
MOpAaJbHBIX,
HPAaBCTBEHHBIX,
Ipa)xIaHCKHUX
MIOCTYIIKOB).

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102



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

['eomeTpus

7 xJacc

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

IIpocreiimme
reoMeTpruecKue purypsl u
ux cBoiictBa. 3mepenue
F€OMETPUYECKUX BEIUYUH

TpeyroapHUKH

KoanuecTBo 4acoB

Bcero
padoThI
14
22 1

KonTposabHbie

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bubnnoreka IIOK

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

bu6nuoreka [IOK

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

BocnurarteabHbII
KOMIIOHEHT YpoKa

AKIEHTUPOBaTh
BHUMaHUE
oOyyJaronuxcs Ha
HPaBCTBEHHBIX
npoOdiemax,
CBSI3aHHBIX C
HAyYHBIMU
OTKPBITUSIMH,
M3y4aeMbIMU Ha
YPOKE; JTMUYHOCTIMHU
BEITUKHUX
MaTeMaTHUKOB
IIpuMeHATH Ha
ypoke
WHTEpPaKTUBHbIC
(dbopMBbI paboTHI €
yUYalMMHCs:
HHTEJJIEKTyaJIbHbIE
WTPHI,
CTUMYJIUPYIOLIHE
MO3HABATEJIbHYIO
MOTHBALUIO



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

y4aluxcs.

[TapamiensHble npsMbIe, 14
CyMMa YIJIOB TPEYTOJIbHUKA

bu6nuoreka [IOK
https://m.edsoo.ru/7f415e2¢

dopmuUpOBaTh
YBa)KCHHE K
JUYHOCTH U €€
JIOCTOMHCTBAM,
T00pOXKeIaTeTbHOS
OTHOIICHUE K
OKPYKAIOIINM

OKpYy’>KHOCTb U KpYT.
I'eomerpuueckue 14
IIOCTPOEHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

[IpumenaTs HA
ypoke
UHTEIJIEKTyaIbHbIE
UTPBI, VISl pa3BUTHS
HECTaHAAPTHOTO
MBILLUICHHUS],
BHUMAaHUE K
JeTalsiM, yMEHUE
BBIJIETISITH TJIaBHOE,
JTal0T BO3MOKHOCTb
IPOSIBUTH
IPYAULINIO,
HaXOJ4YHUBOCTh U
YyBCTBO IOMOpA.
JemoncTpanus
IPUMEPOB
OTBETCTBEHHOTO
IPa)IaHCKOTO
MOBE/ICHNUS,
IPOSIBIICHUS
YeJI0BEKOIIO0us 1



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

T00POCEPICIHOCTH.

PazButne

LIEHHOCTHOTO
OTHOIIECHUS K
3HAHUIM KakK

UHTEIJIEKTYaIbHOMY
IToBTOpenue, 0600IICHNE bubnmnorexka HOK pecypcy,
5 Ny 4
3HAHUU https://m.edsoo.ru/7f415e2e  obecneunBaromIEMy
Oyaylee yenoBexa,
KaK pe3ysbTaTy
KpOIOTJIMBOIO, HO
YBIJIEKATEIbHOTO
yueOHOro Tpyza;
OBIIEE KOJIMYECTBO YACOB 68 0
ITO ITTPOT'PAMME
8 KJacc
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB u (undposbie) BocnurareabHblii
Kontpoabubie IlpakTnueckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIC KOMIIOHEHT YpOKa
padoThI padoThI
pecypchl
AKIIEHTHpPOBATh
BHUMaHNE
. bubnmoreka [JOK oOyuJaronuxcs Ha
1 4 12 1
CTRIPEXYTONBHIIH https://m.edsoo.ru/7f417e18  HpaBCTBEHHBIX
npobiemax,
CBSI3aHHBIX C



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18

Hay4YHbIMU
OTKPBLITUAMU,
HN3y4a€MbIMU Ha
YPOKE; THYHOCTAMU
BCIIMKHX
MaT€MaTHKOB

[TpumeHsTH HAa ypoKe

MHTEPAKTUBHbBIC
(dhopmbI paboTHI €
Teopema ®aneca u Teopema yUalUMUCS:
0 IPOMOPUHUOHAIBHBIX 15 bubnnoreka HOK MHTEIUICKTyaJIbHbIE
OTpe3Kax, HOA00HbIE https://m.edsoo.ru/7f417e18 = wurpsi,
TPEYTOJIBHUKU CTUMYJTHPYIOIIHE
MMO3HABATEIBHYIO
MOTHBAIIHIO
yUaImxcs.
Opranu3oBbIBaThH B
ITmomans. Haxoxnenue P
. pamMKax ypoka
IIoLIaIel TPEYTOIbHUKOB U bubnmnorexka HOK
14 MOOUIPEHUE
MHOTOYT'OJIbHBIX (UTYD. https://m.edsoo.ru/7f417e18 . .
yueOHO/coruanbHON
[Tnomaau nogo6HBIX Guryp
YCTENHOCTH
Opranu3oBBIBaThH B
aMKax ypoka
Teopema I[Tudaropa u bubnuotexa [JOK P P
10 MTOOMIPEHUE
Hayajia TPUrOHOMETPUH https://m.edsoo.ru/7f417e18 . .
yueOHOI/coruanbHON
YCTENHOCTH
YTias1 B OK HOCTH. dopmMupoBaTh
Py but6mmoreka [IOK DA
Bnucannsie u onvucanHbie 13 YBa)KEHUE K

YeThIPEXyTOJIbHUKH.

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

JIMYHOCTH U €€



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

KacarenbHble K OKpYKHOCTH.
Kacanue okpyxxHocTeit

IOCTOMHCTBAM,
JIOOpOKeNIaTeIbHOE
OTHOIIIEHHE K
OKPYKAFOIIHM

[ToBTOpEeHue, 06001IEHNE
3HAHUU

bubmmoteka [IOK
https://m.edsoo.ru/7f417e18

IIpuMeHATh Ha ypoke
UHTEJJIEKTYaJIbHbIE
UTPBI, JUIsl pa3BUTHSA
HECTaHIapTHOIO
MBILLIJICHMS,
BHHUMaHUE K
JieTalliM, YMEHUE
BBIJIETISITH TJIaBHOE,
JTAl0T BO3MOKHOCTb
MPOSIBUTH 3PYAUIIMIO,
HaXOJYUBOCTb U
4yBCTBO IOMOpA.
JemoncTpanus
IIPUMEPOB
OTBETCTBEHHOI'O
Ipa)x/1aHCKOT0
MOBE/ICHUS,
MIPOSIBJICHUS
YeJ0BEK0II00Us 1
J100pOoCepaEYHOCTH.

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68



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

9 kiacc

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

Tpuronomerpus. Teopemsl
KOCHHYCOB Y CHHYCOB.
Pemenue TpeyroiabHUKOB

[IpeobpazoBanue momoowus.
Metpuueckre COOTHOIIEHHUS
B OKPY)KHOCTH

KoaunuecTBO 4acoB

Bcero
padoThI

16 1

10 1

KonTposabHubie

IIpakTHyeckue
padoThI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

BocnurarteabHbIii
KOMIIOHEHT YpOKa

AKIIEHTUPOBATh
BHHUMaHHE
oOyJaronuxcs Ha
HPABCTBCHHBIX
npooiieMax,
CBSI3aHHBIX C
HAyYHBIMH
OTKPBITHIMH,
M3y4aeMbIMHU Ha
YpOKe; THUYHOCTSIMH
BEJIMKHX
MaTeMaTUKOB

[TpuMmeHsTH HA ypoKe
MHTEPaKTHBHbBIE
(bopmbI paboTHI C
YUYAIIAMUCS:
WHTEIUICKTYaJIbHBIE
UTPBI,
CTUMYJTUPYIOIINE
M03HABATENBHYIO
MOTHBAIUIO
yJaruxcs.

Bexkropsl

12 1

bu6mmoreka [IOK

Opranu3oBbIBaTh B



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

https://m.edsoo.ru/7f41al2c

pamKax ypoka
MOOIIPEHUE
y4eOHOM/CoInaabHOM
YCIEIHOCTH

HeKapTOBH KOOPpAUWHATBI HAa
IINTIOCKOCTH

[IpaBunpHbIE
MHOTOYTOJbHUKHU. [[nrHa
OKPY>KHOCTH ¥ ILJIOIIA/1b
Kpyra. Beruncienue

181 (01160 (537

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41al2c

dopMupoBaTh
YBa)KE€HHUE K
JUYHOCTH U €€
JIOCTOMHCTBaM,
J00porKenaTenbHOe
OTHOILIEHUE K
OKPYKarOIUM

ITpumeHsTH HA ypoKe
MHTEJUIEKTYaJIbHbIE
UTPBI, VISl pa3BUTHSA
HECTaHIapTHOIO
MBIILICHMS,
BHUMaHUE K
JIeTajsM, yMEHUE
BBIJIETISITH TJIaBHOE,
JIAI0T BO3MOKHOCTb
IIPOSIBUTH 3PYAUILIMIO,
HaXO0J4UBOCTb U
4yBCTBO IOMOpA.
JeMoncTpanys
IPUMEPOB
OTBETCTBEHHOT'O
IpakJaHCKOI0
MIOBEJICHHUS,
IIPOSIBJICHUS



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

YeJI0BEKOJIIO0US U
JI00pOCepICYHOCTH.

Z[BI/I)KGHI/IH IIIIOCKOCTHU

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

PazButune
LIEHHOCTHOTO
OTHOIICHUS K
3HAHUSAM KaK
MHTEJJIEKTYaTbHOMY
pecypey,
o0ecrneurBaIIeMy
Oyayliee yenoBeka,
KaK pe3yJbTary
KpOMOTJIUBOTO, HO
YBJIEKATEIBHOTO
y4eOHOTO Tpy/a;

[ToBTOpeHue, 060061IeHNE,

cHCTeMaTHu3alus 3HaHuH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c

OpranuszoBaTh B
pamMKax ypoka
noouipeHne yueoHomn
U COLIMAIbHOU
YCTICTITHOCTH.
PeanzoBbiBaTh
BOCIIUTATEIbHBIC
BO3MO>XHOCTH B
pa3IMYHBIX BUJAX
JIESITEIbHOCTH
y4aumxcs 3HaKOBOM
OCHOBOW,
CaMOCTOSATEIbHAS
pabota ¢ yueOHUKOM,
pabota ¢ Hay4HO-



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

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

MONYJIIPHOMN
JUTEPATYPOii, 0OTOOP
U CpaBHEHUE
MaTepua’a 1o
HECKOJIbKUM
HCTOYHUKAM.




BCPOHTHOCTB N CTAaTUCTHUKA

7 xiacc

Ne
n/n

HaumenoBanme pa3jaesioB
H TeM MPOrpaMMbl

KoanyecTBo 4acoB

Bcero
padoTbI

KoHnTtpoabHbie

IIpakTH4eckue
padoTbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

BocnurarteabHbIii
KOMIIOHEHT YPOKa

HpeI[CTaBJ'IeHI/Ie JaHHBIX

OnucarenpHast CTaTUCTUKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

bubmuoreka [JOK
https://m.edsoo.ru/7f415fdc

AKIIEHTUPOBATh
BHUMAaHHE
oOyJaronuxcs Ha
HPABCTBCHHBIX
npoOiemax,
CBSI3aHHBIX C
HAyYHBIMH
OTKPBITHIMH,
U3y4aeMbIMHU Ha
YPOKE; THIHOCTSIMH
BEJIMKHX
MaTeMaTHKOB

IIpumensTH Ha ypoke
MHTEPAKTUBHbBIE
(dbopMbI paboTHI €
yUalUMHUCS:
MHTEJJIEKTyaJIbHbIE
UT'PBI,
CTUMYJIMPYIOLIHE
[103HABATENIbHYIO



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

MOTHBALMIO
yYammuxcs. 2

Crny4daiiHasi ”3BMEHYHUBOCTh

bubmuorexa [JOK
https://m.edsoo.ru/7f415fdc

Opranu3oBbIBaThH B
pamKax ypoka
MOOIIPEHHE
y4eOHOI/CoIuanibHON
YCIICIIHOCTH

Brenenue B Teopuro rpados

bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

OOBeTuHATH
YUaIIUXCS
MO3UTUBHBIMH
IMOIMSIMH U
JIOBEPHUTEIIHHBIMU
OTHOIICHUSIMH JIPYT
K Apyry. PazBuBarb
HpPaBCTBEHHBIE
OPHEHTHUPHI U
JyXOBHBIE IICHHOCTH.
Conepxanue
[IEHHOCTHOTO
Xapakrepa
(nemoHcTpanus
00pasIoB
TIpyKemoous,
MUPOJIIOOUS,
OTBETCTBEHHOTO
OTHOIICHHS K
OTEYEeCTBY, CEMBbE,
TPYAY, 3HAHUSM,
KYJIbTYpE, IPUPOJE).



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

®opMupoBaTh
YBa)KEHHE K
JUYHOCTH U €€
BeposiTHOCTB M yacToTa bubnmoreka [JOK
. 4 1 JIOCTOMHCTBAM,
CIIy4altHOTO COOBITHS https://m.edsoo.ru/7f415fdc
JIOOpOKeNIaTeIbHOE
OTHOIIIEHUE K
OKPYKaIOIIUM
OpranuzoBaTh A7
yyalmxcs CUTyaluu
KOHTPOJISI U OIICHKU
(kaKk yueOHBIX
O06001menue, 5 5 bubanoreka [IOK TOCTHKEHU
CHCTEMAaTH3aIus 3HaHUU https://m.edsoo.ru/7f415fdc | ormeTKkH, Tak U
MOpaTbHBIX,
HPABCTBEHHBIX,
IpaxaaHCKUX
MIOCTYIIKOB).
OBUIEE KOJIMYECTBO YACOB 34 9 5
1O [TPOTPAMME
8 kimace
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHnue pa3ae/ioB (uu¢posbie) BocnurareabHbli
Kourpoabubie IIpakTnyeckue
n/n U TeM MPOrpamMmmMbl Bceero oOpa3zoBaTejibHbIE KOMIIOHEHT YPOKa
padoThI padoThI
pecypchbl
ToBToberie kvpea 7 Kiaced 4 bubmuorexa [JOK AKIIEHTHPOBaTh
p yp https://m.edsoo.ru/7f417fb2 ~ BHUMaHHUE



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2

oOyJaronuxcs Ha
HPaBCTBEHHBIX
npoOsemax,
CBSI3aHHBIX C
HAYYHBIMH
OTKPBITUSIMH,
H3y4acMbIMHU Ha
YPOKE; THIHOCTSIMH
BEJTMKHX
MaTeMaTHKOB

OnmucarenbHas CTaTUCTHKA.
PaccenBanue gaHHBIX

MHuoxecTBa

BeposTHOCTE ciiydaitHOTO
CcOOBITHSA

bu6mmoteka [IOK
https://m.edsoo.ru/7f417fb2

bu6nuoreka [IOK
https://m.edsoo.ru/7f417fb2

bu6nuoreka [IOK
https://m.edsoo.ru/7f417fb2

IIpuMeHATh Ha ypoke
MHTEPAKTHBHBIE
(hopMBI pabOTHI ¢
YUYaIIIMUCS:
MHTEJUIEKTYaJIbHbIE
UTPBI,
CTUMYJIUPYIOILHE
MI03HABATENbHYIO
MOTHUBAIUIO
yaanmxcs. 2

OpraHu30BbIBaThH B
paMKax ypoka
MOOIIPCHHE
yueOHOI/coruanbHON
YCIIEITHOCTH
OO0BbeaUHATD
YUaIIUXCs
[MO3UTUBHBIMH
SMOLIUSIMH U



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

JIOBEPUTEITHHBIMU
OTHOIICHHUSIMH JIPYT
K 1pyry. PazBuBarth
HPaBCTBEHHbBIE
OPHECHTHUPHI U
JTyXOBHBIE IICHHOCTH.
Coneprxanue
[IEHHOCTHOTO
Xapakrepa
(memoHcTparus
o0OpasioB
JIpyxKenoous,
MHUPOJTIOOUS,
OTBETCTBEHHOTO
OTHOIICHUS K
OTEYECTBY, CEMbE,
TPYIy, 3HAHUSM,
KYJIbTYpE, IPUPOJIE).

Brenenue B Teopuro rpados

bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2

®opMupoBaTh
yYBaXKEHHE K
JUYHOCTH U €€
JIOCTOMHCTBAM,
JIOOpOKenaTeTbHOE
OTHOILIEHUE K
OKPY>KaIOIIUM

Crnydaiinpie COOBITHS

bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2

[IpuMeHATH Ha ypoke
HHTCJUICKTYAJIbHBIC
UTPBI, U pa3BUTHSA
HECTaHJapPTHOIO



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

MBIIIJICHUA,
BHUMaHUE K
JIeTalsiM, yMEHUE
BBIJICTISITH TJIaBHOE,
JTAI0T BO3MOKHOCTD
MPOSBUATH DPYAULIHIO,
HaXO0OA4YUBOCTh U
YyBCTBO IOMOpa.
JemoncTpanys
IPUMEPOB
OTBETCTBEHHOTO
IpaxIaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOJIIOOHS 1
JIOOpPOCEPIEUHOCTH.

OpranuzoBaTh A7
yUalmxcs CUTyaluu
KOHTPOJISI U OIICHKU
(kaKk yuyeOHBIX

O6oO01eHue, 4 Bu6auoreka [IOK TOCTHIKEHUH
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/7f417fb2 | oTMeTKH, Tak U
MOpAaJIbHBIX,
HPaBCTBEHHBIX,
IpakIaHCKHX
MOCTYIIKOB).
OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME



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

9 xiacc

Ne
n/n

HaumenoBanme pa3jaesioB
H TeM MPOrpaMmbl

[ToBTOpenue kypca 8
KJacca

DneMeHTbl KOMOMHATOPUKH

KoanuecTBo 4acoB

Bcero
padoThI

KonTposabHubie

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bubnnoreka IIOK
https://m.edsoo.ru/7f41a302

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a302

BocnurarteabHbIii
KOMIIOHEHT YpOKa

AKIIEHTUPOBATh
BHHUMaHHE
oOyJaronuxcs Ha
HPABCTBCHHBIX
npooiieMax,
CBSI3aHHBIX C
HAyYHBIMH
OTKPBITHIMH,
M3y4aeMbIMHU Ha
YpOKe; THUYHOCTSIMH
BEJIMKHX
MaTeMaTUKOB

[TpuMmeHsTH HA ypoKe
MHTEPaKTHBHbBIE
(bopmbI paboTHI C
YUYAIIAMUCS:
WHTEIUICKTYaJIbHBIE
UTPBI,
CTUMYJTUPYIOIINE
M03HABATENBHYIO
MOTHBAIUIO
yyanmxcs. 2

I'eomeTpuyeckas

but6mmoreka [IOK

Opranu3oBbIBaTh B



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

BEPOSITHOCTD

https://m.edsoo.ru/7f41a302

pamKax ypoka
MOOIIPEHUE
y4eOHOM/CoInaabHOM
YCIEIHOCTH

Hcnbrranus beprynu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

OObeTuHATH
YUaIIUXCS
MO3UTHUBHBIMH
IMOIMSAMH U
JOBEPUTEILHBIMH
OTHOIICHUSIMU JIPYT
K npyry. PazBuBath
HpPaBCTBEHHBIC
OPHEHTHPBI U
JTYXOBHBIC [[CHHOCTH.
Conepxanue
LIEHHOCTHOTO
Xapakrepa
(temoHcTpanus
00pasIoB
JIpyxenoous,
MUPOIHOOHUS,
OTBETCTBEHHOTO
OTHOIIICHUS K
OTEYECTBY, CEMbE,
TPYLy, 3HAHUSM,
KYJIBTYpe, IPUPO/IE).

CnyyaliHas BeTMYMHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

dopMupoBaTh
YBaXKCHHE K
JIMYHOCTH U €e



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IOCTOMHCTBAM,
JIOOpOKeNIaTeIbHOE
OTHOIIIEHHE K
OKPYKAFOIIHM

O06o001eHne, KOHTPOJIb

bubmuorexa [JOK
https://m.edsoo.ru/7f41a302

OpranuzoBath JIst
YUAIIUXCS CUTYaAIUH
KOHTPOJISI U OIICHKU
(xaK yueOHBIX
HOCTHKEHUH
OTMETKH, TaK U
MOpAaJIbHBIX,
HPaBCTBEHHBIX,
rpak TaHCKHX
MOCTYIIKOB).

OBIIEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME

17



https://m.edsoo.ru/7f41a302

5.Y4eOH0-MeTOoAMYecKOe o0ecniedeHrne 00pa3oBaTeIbHOIO Mpouecca

OO0s3aTenbHEIC y‘le6HI)I€ MaTCpualibl OJIs1 YUCHHUKA

Anre6pa, 7 kinacc/ Maxkapsrues F0.H., Munatok H.I'., Hemikos K.U. u npyrue; mox

penaknuei TenskoBckoro C.A., AkinonepHoe o6mecTBo «M3maTenscTBO
«IIpocsenieHue»

Anrebpa, 8 kimacc/ Maxkaperaes FO.H., Munmatok H.I'., Hemikos K.W. u apyrue; mox
penakuuei TensikoBckoro C.A., AkunmonepHoe oomiectBo «M3naTenbcTBo
«IIpocsereHue»

Anrebpa, 9 kinacc/ Maxkaperues F0.H., Munmarok H.I'., Hemkos K.W. u apyrue; nox
penakmueit TensikoBckoro C.A., AkimonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBenieHue»

I'eometpus 7-9 knaccel. bazoBblil ypoBeHb. YueOHuk (k HoBomy PII, 2023 rox).
YMK "T'eomerpus Aranacsn JI.C. (7-9)". ®I'OC
Marematuka. BepoaTHOCTb U CTaTUCTHKA: 7-9-€ Kitacchl: 0a30BbIN YPOBEHbD:
y4deOHMK: B 2 yacTsx, 7-9 knaccel/ Beiconkuii 1.P., Smenko 1.B.; mox pena. Amenko
N.B., Axumonepnoe o6miectBo «M3narensctBo «IIpocsemienuey

Metoauyeckue MaTepuabl s YIUTENs

H.I". Munmiok, 1.C. lllnsikoBa. Anredpa. Mertoanueckue peKOMEHIauH. 7 KIacc.
IIpocsemenune

10.H.Tropun, A.A.Maxkapos, U.P.Beiconknii, 11.B.Amenko "Teopus BeposiTHOCTEN
U CTaTUCTHKA", MeToANYECKOe rmocooue s yuutens M.: MITHMO,

I'eomerpus. Metoanueckne peKOMEHIAINM. 7 KIIacc.

ABtop(s1): Atanacsu JI. C., byry3os B. ®@., I'naszkos FO. A. u ap.

[udpoBsie 1 0OpazoBaTeIbHBIE PECYPCHI CETH UHTEPHET
bu6mmoreka IIOK
bubmuoteka LIOK https://lesson.edu.ru/02.3/07
bubmmnoreka LIOK https://lesson.edu.ru/02.3/08
bubmmnoreka LIOK https://lesson.edu.ru/02.3/09
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