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1. MMosicHUTeJbHAS 3alIUCKA
Anre0Opa.

Anrebpa sBISE€TCS OJHMM W3 OMOPHBIX KYpCOB OCHOBHOTO 0OIIEro
oOpa3oBaHMs: OHa OOeCHeurMBaeT U3y4YeHHE JAPYrHMX JAUCHMUILIAH, Kak
€CTECTBEHHOHAYYHOTO, TaK M TYMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHE HEOOXOINMO
JUIL TPOJIOJKEHUsT oOpa3oBaHUsT M B TIOBCEIHEBHOM >ku3HHU. Pa3Butne y
OOy4JaronMxXcsi HAy4YHbIX MPEACTABICHUM O TPOUCXOXKJIECHUU U CYIIHOCTHU
anredpanueckux abCTpakiuii, crmoco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBINIJICHUS, HEOOXOIUMBIX
JUISL  ajanTallid B COBPEMEHHOM mudpoBoM oOmecTBe. M3ydenwme anreOpsw
o0ecrieunBaeT  pa3BUTHE yMEHUS  HAOIIOAaTh, CpaBHUBATh, HAXOJIUThH
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHO OOOCHOBBIBATH CBOM JIEUCTBHUS M BBIBOJBI, (DOpMYyIHUpOBATH
yrBepxaeHUs. OCcBOeHHE Kypca anreOpbl o0ecrneduBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHNAST OOYYalOIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccyxaeHus, o000IIeHHe W KOHKPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenune anreOpe MpeanoygaracT 3HAYUTENBHBIA OOBEM CaMOCTOSITEILHON
NEeATEIbHOCTH O0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
SBJIIETCS peau3aluen e TeIbHOCTHOTO MPUHIUIIA 00yYEeHHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» ajii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandecKkie BBIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUYN pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET 3YUEHUSI Kypca, B3aUMOICUCTBYS C
JPYTUMHU €ro JuHusSMUA. B Xxome wu3ydeHus y4deOHOro Kypca o0Oydarouumcs
MPUXOAUTCS JIOTHYCCKH PACCYXKIaTh, HMCIIOIB30BATh TEOPETHKO-MHOKECTBCHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 0Opa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJCHUIO O0YYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxanve nuHUM «YuWcCia W BBIYUCICHUS CIYXXUT OCHOBOW IS
JTATBHEHIIIETO M3YyYEeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyUYaIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHCBHOM
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®U3HU. Pa3BuTHE MOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUS
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATHHBIMH YHCIAMHU, (HOPMHUPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBON
JIMHUU OTHECEHO K cpeiHEMY 00111eMy 00pa30BaHHUIO.

Coneprkanue AByX anreOpandecKux JMHUM — «AJre0pandeckue BhIPaKEHUsD)
u «YpaBHCHHsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAMMOTO JJIA PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHUs Y4YeOHBIM MaTepuan TPYNIUPYETCs BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
S3bIKA JUISI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJICTIeH, OMHMCAHHS TPOIECCOB U
SBJICHMA peabHOTO MHpa. B 3agaum oOydeHuss anreOpe BXOIAT TaKKe
JTanbHEiIIee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUS, HEO0O0XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHUE HaBBbIKAMU
JTeAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CUMBOIBHBIX (POPM CITOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTMHUM HAIIEJICHO HA TOJTYyYEHUE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL ONTUCAHUS M UCCIICAOBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPO/IE
u obmiectBe. M3yueHue martepuana COCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHUS UCTIOIh30BaTh PA3INUHBIC BHIPA3UTEIIBHBIC CPEACTBA SI3bIKA MATEMATHKH —
CJIIOBECHbIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anre0Opa», KOTOPBIA BKIIIOUAET CIEAYIOIIME OCHOBHBIE Pa3feNibl COICPIKAHUS:
«Uucma ® BBIUKCICHUSN», «ANTEOpandecKHe BBIPAKEHUS», «YPaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yueOHOro Kypca «Anredpa» orBoautcst 306 yacos:

B 7 kimacce — 102 gaca (3 gaca B Henenmo), B 8 kiacce — 102 gaca (3 4Jaca B
Heneno), B 9  kmacce — 102 waca (3 waca B HENENIO).

B coorBerctBuM ¢ yueOHbIM mianoM MBOY Ikoner Ne 73 wuzyuenue
MaTeMaTUKH Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHus (ypOBEHb CPEIHETO
obOmero  oOpazoBaHusi —  0a30BbIi  YpPOBEHB/YIIyOJIEHHBI  YPOBEHB)
npeaycMoTpeHo B oowseMe 340 vacoB. Yackl pacnpeiesieHbl ClIeayonmM 00pa3om:

B 7 xiacce — 136 yaca (4 gaca B Hepento), B 8 kiacce — 102 gaca (3 ydaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HeJIelH0).

['eomerpus.



['eomeTpus KaK OJIMH U3 OCHOBHBIX Pa3/eiOB KOJIbHON MaTeMaTHKH,
UMEIOLINI CBOEH 11€JIbI0 00€CTIEUNTh U3yUEHHE CBOMCTB U pa3MepoB QUryp, ux
OTHOUIEHUI U B3aHMHOE PACIOJI0KEHHUE, ONTUPAETCS HA JIOTHYECKYIO,
JTOKA3aTeJIbHYIO JUHUIO. [[eHHOCTh N3y4eHHs TEOMETPUHU HAa YPOBHE OCHOBHOI'O
o011ero 06pa3oBaHus 3aKJII0YAETCS B TOM, UTO O0YJAIOMIMICS YIUTCSA TPOBOAUTD
JTOKA3aTeJIbHbIE PACCYKICHUS, CTPOUTH JIOTHYECKUE YMO3AKIIOUEHUS, T0KA3bIBAaTh
VCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTP IMPUMEPHI K JIOKHBIM, TPOBOJIUTH
pPacCyXJE€HUs «OT MPOTHUBHOI0», OTJINYATh CBOMCTBA OT MPU3HAKOB,
(opMyIMpoBaTh OOpaTHBIE YTBEPHKICHUS.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISIETCA HCIIONBb30BAaHUE €€ Kak
MHCTPYMEHTA IPHU PEIICHUN KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/aad,
BCTPEYAIOUIMXCS B peajgbHOM ku3HM. OOydaromMiics HOHKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATHh CIOBAMHM JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUUTaTh HEOOXOAUMYIO JITHHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JIMHUSA B U3yYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYaloIIUNCA YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATH aJICKBaTHOCTH ITOJYYEHHOTO PE3YJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4e€OHBIMU
peIMETaMH, MOTUBUPOBATh UCIOJb30BaTh ONMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHU B (U3HKE U
TeXHUKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne COOTHOWIEHUs», «Metoxn koopauHaT» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomeTpus» BKIIOYAET CIIEAYIOUIME OCHOBHBIE DPa3/elibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bektopsy, «J[Bmkenus miaockoctiy, «lIpeodpazoBanus mogo0ous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» oroautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B HenelN0), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIO).

BeposaTHOCTh M cTaTUCTHKA.

B coBpeMeHHOM 1M(POBOM MHpPE BEPOSTHOCTh U CTATUCTHUKA MPUOOpETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHUYCCKUX MPHUIOKEHUHN, TaK
U UX POJIM B 00pa30BaHUM, HEOOXOAMMOM Ka)XXJ0My 4ueoBeKy. Bo3pacTtaer uucio
npodeccuii, Mpyu OBJIAJICHUA KOTOPBIMU TpeOyeTcsl Xopolas 0a30Bas MOJATOTOBKA



B 00JacTu BEpPOATHOCTM U CTATUCTUKW, Takas TMOATOTOBKA BaKHA JJIs
IPOAODKEHUs 00pa30BaHUs U JUIsl YCIEIIHON MPOPEeCCHOHATBHON Kaphephl.

Kax11p1i1 4esT0BEK MOCTOSIHHO MTPUHUMAET PEIICHHS] HA OCHOBE UMEIOILIUXCS Y
HEro JaHHBIX. A JIIs1 0OOCHOBAHHOT'O NPUHATHS PELIEHUS B YCIOBUAX HEJOCTATKa
WM U30bITKAa MHPOPMALIMU HEOOXOAMMO B TOM UYHUCIIE XOPOIIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

MMeHHO TO3TOMY OCTpPO BCTajlla HEOOXOIWMOCTh C(HOPMHUPOBATH Y
oOyuaromuxcst GyHKIIMOHAIbHYIO TPaMOTHOCTh, BKIIFOUAIOIIYIO B ce0s1 B KaUeCTBE
HEOTBEMJIEMOM  COCTABJLIFOLIEH  YMEHHE  BOCIPUHUMATh UM KPUTHYECKHU
aHaJIN3UPOBATh UH(POPMAIUIO, IPEICTABICHHYIO B Pa3JIMYHbIX (pOpMax, IOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTMX pPEAJbHBIX MPOLIECCOB M 3aBUCHMOCTEH,
IPOU3BOAMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM IIPUHLIMIIAMHU cOOpa, aHaau3a u
IpPEJCTaBICHNUs JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuoOuiaeT oO0ydalImMxcsd K OOUIECTBEHHbIM UHTEpecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKA OpraHU3aludM Nepedopa U MojacyéTa Yucia
BApUAHTOB, B TOM YHUCJI€ B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpaoB co31aéT MaTeMaTHueCKuil PyHIaMeHT AJis (OpPMUPOBAHUS KOMIIETEHIUI B
obnacti MHPOPMATUKU U HMUPPOBBIX TexHOoJOrui. [Ipu M3ydeHuHn CTaTUCTUKU U
BEPOSITHOCTH OOOTalllaloTCs MPEJCTABICHUS OOYyYaroluXxcsi O COBPEMEHHOU
KapTUHE MHUpa M METOJax €ro MccieloBaHusA, (GopMUpyeTCs MOHUMAHUE POJIU
CTAaTUCTUKU KaK MCTOYHUKA COIIMAIbHO 3HAYMMON MH(GOPMALIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBUMU C JaHHBIMHU ILEISIMU B CTPYKTYpE MpOrpamMmbl y4yeOHOTro
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOILEr0 0Opa3oBaHUs BbIIECIECHbI
CIelyIolMe CoAepKaTelbHO-MeToauueckue auHuu: «llpeacraBnenre NaHHBIX U
onucaTenbHas CTaTUCTUKa», «BeposSTHOCTBY, «DeMEHThl KOMOMHATOPUKH,
«BBeznenue B Teoputo rpadoBy.

Copnepxanue nuaun «lIpencraBieHre TaHHBIX U ONMUCATENbHAS CTATHCTHKA
CIIY’KMT OCHOBOM Juisi (pOpPMHpPOBAHHS HABBIKOB pabOTHl ¢ HH(OpManuen: oT
YTEHUSI W MHTeprpeTauuu uHGOpMAaIMK, NpPEACTAaBIECHHON B Ta0muuax, Ha
auarpamMmax M rpadukax, A0 cOopa, IpeICTaBiICHHUS W aHajlu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHCTHYECKUX XapAaKTEPUCTUK CPEIHUX M PACCEHBAHUS.
Pabotast ¢ naHHbIMH, OOydaroliMecs yd4aTcsi CUMTBIBAaTb W WHTEPHPETUPOBATH
JTaHHBIE, BBIABUTAaTh, aPIYMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE THUIOTE3bI,
pa3MBILUIATh HaA (AKTOpaMHU, BBI3BIBAIOLIUMHU HW3MEHUYMBOCTb, M OLICHUBATH HUX
BJIMSIHHE HA PACCMaTPHUBAEMBbIE BEJIMUYMHBI U ITPOLIECCHI.

MHTYyUTHBHOE TPEACTABICHUE O CIy4alHOM HW3MEHUYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMKW CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS
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M3YUYEHHS] TEOPUU BEPOSITHOCTEH. bousbllioe 3HAUYEHHE HMEIT NPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMUA MOJIEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOAMTCS KaK Mepa MPaBIOMOMO0OMS CIIy4aifHOTO
coObiTus. [lpm wu3yyeHuu yuyeOHOro Kypca oOydarommecss 3HAKOMSTCS C
MPOCTEMIIMMUA ~ METOJAMH  BBIYMCJIIEHHS  BEPOSTHOCTEH B CIy4YalHBIX
HKCIEPUMEHTAX c PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMU CTAaBUTh U pelIaTh O0Jee CI0KHbBIC
3amayu. B yudeOHBbII Kypc BXOAST HayalbHbIE NPEJICTABICHUSA O CIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaronIuxcs ¢
MHO>KE€CTBAaMU M OCHOBHBIMHU OTIEPALUSIMUA HAJ] MHO>KECTBAMHU, pacCMaTPUBAIOTCS
MpUMEpbl IPUMEHEHUS JJIsl PEUIECHUs 3a]ay, a TaKkKe HCIOJIb30BaHUS B JIPYTrUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyyaercs yueOHbI Kypc «BeposTHOCTh U CTaTUCTUKA», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX HW  ONMcaTelbHas
CTaTUCTUKA», «BepoaTtHocThy», «3JIeMeHTH KOMOWMHATOpUKH», «BBenaeHue B
Teoputo rpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCSA 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hemenmo), B 8 kimacce — 34 yaca (1 ygac B
Heneno), B 9 kiacce — 34 daca (1 4ac B Heneno).



2. Coaep:xkanue yueOHOI0 mpeaMeTa, yaeGHOro Kypca (B TOM YHCJIe
BHEYPOYHOI1 1eSITeJIbHOCTH), Y4eOHOTO MOTYJIsl.
Anrebpa

7 KIacc
Yucna v BBIYUCIEHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOU (hopMBbI 3ammcu
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 II0Ka3aTeJeM: OINpEAeNIeHue, IpeoOpa3oBaHue
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 PEaJIbHOM ITPAKTUKH.

[IpumMeHeHNE TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AnreOpanyeckue BbIpaKeHHS

[lepemeHHBIE, YNCITIOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycThMbIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWiIa MpPeoOpa3oBaHUs 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 MHOKUTEIH.

YpaBHEHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 C IOMOIbIO YPaBHEHUH.

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. UnciioBsle NpOMEXKYyTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. ['padux
¢bynkun. CoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm

y = |X|. I'paduueckoe pelieHre JIMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.
8xmacc

Uucna v BEIYUCIICHHUS

KBanpatubiii kopeHp u3 uucina. [loHstue 00 uppaUMOHAIBLHOM YHUCIIE.
Jecsatuunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMETUYECKUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIYUCJIEHUAM. [[€eMICTBUTEIBHBIC YUCIIA.

CreneHb ¢ LeabIM IOKa3aTeneM U e€ cporictBa. CTaHAapTHAs 3alUCh YHUCIIA.
Anrebpanyeckue BbIpaKeHUs

KBampaTHbiii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JEJCHHE anreopandyeckux JapoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padrueckas mHTEpHpeTaLvs YPAaBHEHUN C IByMS MEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEHHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIUH

[Tonsitue ¢ynknuu. OOnacTb omnpeAeNeHuss U MHOXKECTBO 3HAYCHUN
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

I'padpux dynxkuuu. Yrenune cBoiicTB (yHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.
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@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUH U CHCTEM ypaBHEHUH.

9 knacc
Yucna v BBIYUCIEHUS

ParnmonanpHpie 4ncna, UppalMoOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEUCTBUTEIbHBIC YUCIIa
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YACEI U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUA C
JEWCTBUTEILHBIMU YUCIIAMU.

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

[TpuOnmx€HHOE 3HAUYECHUE BEIMUYMHBI, TOUHOCTH MPHOIKeHus. OKpyTrieHue
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 pemieHns ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3a/ay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IByMs ITIEPEMEHHBIMU. PellieHre cucrteM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIUU

KBagparuunas ¢ynkuus, e€ rpaduxk u cBoictpa. I[lapabona, koopauHaThl
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
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[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOI (popMyIoif u HGopMyIoit N-To diieHa.

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

N3o0paxkeHne 4iaeHOB aprUMETHUYECKOH M TIeOMETPUUYECKOM 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 MW CcMexHbIE yIubl. buccekrpuca yrima. JlomaHas,
MHOT'OYroJIbHUK. [[apainenpHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpruunble  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHHU.
IIprMepbl CUMMETPHUU B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C IMOMOIIBIO LMPKYJIS WU JIMHEWKU. TpeyrojbHUK.
Bricora, mennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOEApEeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M NIPU3HAKU NApaJUIEIBbHBIX MPsAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Brentnue yriel TpeyroyJbHUKA.

[IpssMOyTONBHBIA  TPEYronbHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYroJIbHUKA,  MPOBEAEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

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

I'eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeOUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 kiacc
UYetpipéxyronpauku. [lapamtenorpamm, ero npu3sHakyu U CBOMCTBA. YacTHbIE
Cllydad MapajuieiorpaMMoB (TIPSIMOYTOJILHUK, pOMO, KBajpar), MX MPU3HAKU H
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cBoiicTBa. Tpamemusi, paBHOOOKas Tpamenusi, €€ CBOICTBA © NPU3HAKH.
[IpssMoyroJsibHas Tpanenus.

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

CpenHue MTMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TtpeyronpbHUKOB, KodpduueHnt mnomodus. I[IpusHaku momoOHs
TpeyrojabHUKOB. [IpumMeHeHue mogo0usl MpU pelIeHNH MPAKTUIECKUX 3a/1ad.

CpoiicTBa miomajael reoMerpudeckux ¢uryp. D@opmMynbl A TUIOLMIAAH
TpPEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenne niuomaaend TpeyroJbHUKOB 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°.

BnucanHble M LEHTpaJbHBIE YIVIBI, YTOJ MEXAY KacaTeJbHOW M XOpPIOH.
Yriel  Mexay XopJaMH M CEeKyIIMMH. BrmcaHHble W ONMCaHHbBIC
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 TOXKIECTBO. DOPMYIIbI TPUBEACHUS.

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

[IpeobpazoBanue nomoousi. [1ogo0ue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O NpPOU3BEACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAIPaTEe KACaTEIbHOM.

Bektop, anuHa  (MOXIyNb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO  HAalpaBJ€HHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy Haj BeKTopamH. Pa3nokeHue BekTopa Mo ABYM
HEKOJIJTMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKajsipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUCHNE OKPYKHOCTEH M NpsIMbIX. MeTon KOOpAUHAT U €ro
MIPUMEHEHHUE.
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[IpaBunbHbBIE MHOTOYTOJBHUKHU. JInmmHa OKpyxkHOCTH. I'pamycHas w
paaraHHas Mepa yria, BBIUHUCIEHUE IJIMH Iyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

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

BeposiTHOCTB U cTaTUCTHUKA
7 Kiacc

[IpencraBiieHne NaHHBIX B BUAE TAOJIUI, AUAarpamm, rpadukoB. 3aroHEHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYyTOBbIX). UTeHHE rpauKOB peabHBIX MpoIieccoB. M3pneuenne nadopmaiuu us3
JUarpaMM W TaOJIHII, UCTIONh30BaHNUE U MHTEPIPETANNS TaHHBIX.

OnucarenbHasi CTaTUCTUKA: CpeaHEee apudMmeTrhyeckoe, MeIuaHa, pazmax,
HaumOoJIbIlIee M HAUMEHbIIEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrydailHbIil SKCIIEpUMEHT (ONBIT) M cilydaiiHoe coObiThe. BeposaTHoCTh U
4acToTa. PoJIb MaJIOBEPOSITHBIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
u B oO1ectBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmMHbl. Yuciao pébep u cymmapHas
creneHb BepiuH. [IpencraBienue o csizHoctu rpada. lenu u nukisl. [lytu B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 kmacc

[IpencraBnenne JaHHBIX B BHJIE TAOIUII, TUarpaMm, rpa@uKoB.

MHOXeCTBO, JJIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omepanun Hax
MHOKECTBaMU: 00beIUHEHHE, MepeceueHue, aomnosHeHue. CpoicTBa omnepauui
HaJ MHOXXECTBAMHU: IMEPEMECTUTEIbHOE, COYETaTeIbHOE, paCHpPEIeIUTEIbHOE,
BKItoueHus. Mcmonb3oBaHne TpadUUYecKoro MpenCcTaBICHUs] MHOXKECTB IS
OTMCaHUs PEeaTbHBIX MPOIIECCOB U SBJICHMIA, IPU PEIICHUH 3aad.

N3mepenune paccemBaHusl AaHHBIX. JlUcrepcus U CTaHJAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OOPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyallHOro ombiTa. CiydyaliHble COOBITHS.
BepositHoctit  coObiTui.  OmMBITBI ¢ PaBHOBO3MOXXHBIMU ~ AJIEMEHTAPHBIMU
coOprTusiMu. CimydaifHbiii BBIOOp. CBSI3h MEXKIY MAJTOBEPOSTHBIMU M MPAKTUICCKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBSA3b MEXKIY YHMCIOM BepIIMH M yucioMm péodep. [IpaBuio
yMHOXeHUS. Pemenue 3a1a4 ¢ momoipto rpados.
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[TpotuBononoxueie coObiTus. [uarpamma Oiinepa. OObenuHeHue u
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEPOSATHOCTEW. YCIIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmbie
cobeiTus. IlpencraBneHue skcnepuMeHTa B BUAE JepeBa. Perienue 3agad Ha
HaX0XJIEHUE BEPOSATHOCTEH C IOMOIIBIO JEpeBa CIy4allHOIO HKCIEPUMEHTA,
auarpamm Dinepa.

9 kiace

[IpencraBienne JaHHBIX B BuAe TaOmUI, JAWarpamM, TIpaduKoB,
UHTEpHpEeTalns JaHHbIX. YTeHUe U MOCTPOEHUE TA0JIULI, JUarpaMm, rpa(uKoB Mo
peaNbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO coueTaHUW. TpeyrojbHUK
[Tackans. Pemenue 3aa4 ¢ UCTIOIb30BaHUEM KOMOMHATOPHKHU.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IIJIOCKOCTH, U3 OTPE3KAa U U3 TYT'M OKPYKHOCTH.

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

CiyyaliHasi BEJIMYMHA W PACIHpECIICHUE BEPOSATHOCTEH. MaremaTthueckoe
oxxkumanue u gucnepcus. [Ipumepbl  MaTeMaTMYeCKOro  OXUIAHUA — Kak
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIMYMHBL. MareMaTnudeckoe OXUIAaHUE U
JUCIIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepnyum».

[TonsiTue o 3akoHe OonbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOILBIO
yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIIMX YKCE B IPUPOIE U OOIIECTBE.
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3. IlnanupyeMble pe3yabTaThl OCBOEHHS Y4eOHOT0 MpeaMeTa, yueOHOro
Kypca (B TOM YHCJIe BHEYPOUYHOM 1eATEJIbHOCTH), y4e0HOT0 MOIYJIA.

[Inanupyemble  pe3ysbTaThl OCBOEHHUS MpOTrpaMMbl  ydyeOHOro Kypca
«Anrebpa» Ha YpOBHE OCHOBHOT'O O0IIET0 00pa3oBaHus
JInyHOCTHBIE pE3yNbTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHUS MPOTPaMMBbl yueOHOTO Kypca «Anredpar
XapaKTEPU3YHOTC:

1) naTpuoTHYECKOE BOCIIUTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
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, TMpPEJICTABICHUEM O MATEMaTHYECKUX OCHOBAX (HYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 0OCYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHUN HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IEATEIbHOCTH YYEHOTO;

3) TpyZl0BO€ BOCIIUTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaIpaBICHHOCTH, OCO3HAHMEM BAaXXKHOCTH MaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEM KM3HU JJI1 YCHEIIHOW MpoQecCHOHATbHON
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  BOCIHPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyXJCHUN, YMEHUIO BUIECTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEHHOCTH HAYYHOI'O MO3HAHUS

OpUEHTaluell B JEATEIbHOCTM HAa COBPEMEHHYID CHCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOLIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KYyJbTypOW KaK CpeICTBOM
MIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENBCKON
JEATEIbHOCTH;
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6) ¢usnyeckoe BocnUTaHue, (GOPMUPOBAHUE KYJIbTYphl 3J0pPOBbS U
HMOLIMOHAIBHOTO OJIArOnoIyyus:

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HU  (3J0pOBOE  NHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeI0BeKa;

7) DKOJIOTUYECKOE BOCITUTAHHE

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU I PELICHUS 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEeM U MyTel UX PeIIeHHS,

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

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTaTb B COBMECTHOU JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUUUTHI COOCTBEHHBIX 3HAHMU H
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIECTBUS, (POPMUPOBATH OIBIT.

MeranpenMeTHbIE PE3YJIBTATHI

[To3HaBaTeNnbHbIE YHUBEPCAIbHBIE YUeOHBIC IEHCTBUS

ba3oBrle 1ormueckue aeUCTBUS:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEMaTUYECKHX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHUI, YCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALINH,
OCHOBaHUS /J1s1 000OIIEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;
BOCIIPUHUMATh, (DOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIIbHbBIE
Y OTpULATEIbHBIC, EAMHUYHbIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHUBOPEYHS B
(dakTax, AaHHBIX, HAOJMIOACHUSIX M YTBEPKACHUSIX, Mpeajiaratb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEYUN;
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JenaTh BBIBOJBI C HWCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

pa3duparh JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUNA (TMpsMblEe U OT
NPOTUBHOIO), TPOBOJUTH  CAMOCTOSATEIBLHO  HECIOXKHBIE  JI0Ka3aTeIbCTBA
MaTeMaTU4YecKuX (PaKTOB, BHICTpPAUBATh apTryMEHTAIUIO, MIPUBOAUTH IMPUMEPHI U
KOHTP MpUMeEphI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHNUS;

BBIOMpaTh croco0 pelieHusi yueOHOM 3a/iaur (CpaBHUBATH HECKOJIBKO BapHUaHTOB
pelieHusi, BbIOMpAaTh Haubojee MOAXOMSIIMMA C Yy4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoBsie nccnenoBaTeNbCcKue AeUCTBUS:

UCIIONb30BaTh BOMPOCHl KAaK MCCIEAOBATENBCKUNA HHCTPYMEHT TO3HAHMUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

MIPOBOJUTH 10 CAMOCTOSATEIHHO COCTABICHHOMY IUIAaHY HECIIOKHBIN AKCIIEPUMEHT,
HEOOJIbIIIOE MCCIIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4EeCKOTro
00bEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY COOOIA;

CaMOCTOSITENILHO (popMynHpoBaTh 0000IIEHHS U BBIBOABI IO pe3yJbTaTam
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BBIIBUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISIBIIAITH ~ HEJOCTATOYHOCTh M M30BITOYHOCTH ~ WHGOpPMAIMH, JaHHBIX,
HEOOXOMMBIX JIJISl pEIICHHS 3a/1a4H;

BbIOWpaTh,  AHANM3UPOBATH,  CHCTEMATHU3UPOBATh W  HMHTEPIPETUPOBATH
uH(OOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (hopmy TpeAcTaBiaeHUS HHGOPMAIMK U WIUIIOCTPUPOBATH pEIIaeMbIe
3aa4M CXeMaMH, JuarpaMmmMamMu, MHOUM rpaduKoil 1 uX KOMOMHAIIMSIMH,

OLICHWBATh HAJEKHOCTh MH(POPMAIMK TIO0 KPUTEPHUSIM, MPEII0OKEHHBIM YUUTEIEM
Win c(HOpMyITHMPOBAHHBIM CAMOCTOSITENIEHO.

KoMMmyHUKaTHBHBIE YHUBEpCATIbHBIE YUCOHbBIC JCHCTBUS:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKJACHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeIsIMA  OOIIEHUS], SICHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOUYKY 3PECHHS B
YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS IO XOAY PEUICHHS 3ajauu,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTAT;

B XoA€ OOCYXIEHHUs 3aJaBaTb BONPOCHl IO CYLIECTBY OOCY>KIaeMOW TEMBI,
mpoOJeMbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJIEHHbIE Ha TIOWCK
pEIICHUs, COMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU APYTUX YYaCTHUKOB
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nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
MPEACTABIATh PE3yNbTaThl pPEIICHUS 3aJayd, HKCHEPUMEHTAa, HCCIIECI0BaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3EHTAllUK U OCOOEHHOCTEN ayIUTOpHUY;
MOHMMATh M UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHONW W WHIWBHUAYaJbHOU
paboTHI NPU PEIICHUU YUeOHBIX MaTEMaTUYECKHUX 3a/aY;
NPUHAMATh LEJIb COBMECTHOM JIEATENBHOCTH, IUIAHHUPOBATH OPTaHU3ALMIO
COBMECTHOM palOThl, pacrpenesiarh BUAbl paldOT, JIOroBapuUBaThCS, O00CYXIATh
MPOoILIECC U PE3YNbTAT PA0O0ThI, 00001IaTh MHEHUS HECKOJIBKHX JIOJICH;
y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYKIeHHUS, OOMEH MHEHHUSIMHU,
MO3TOBBIC IITYPMBI U APYTHE), BHITTOIHITH CBOIO YacTh PA0OTHI U KOOPAMHUPOBATH
CBOM JICUCTBUSA C JPYTMMHM YICHAMU KOMAaHJbI, OLICHUBATh KA4E€CTBO CBOETO
BKJIaJla B OOMIMNA MPOAYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM y4aCTHUKAMU
B3aMOJIEUCTBHS.
PerynsTuBHble YyHUBEpCAIbHBIC YU€OHbIE ACHCTBUS
Camoopranuzanus:
CaMOCTOATENILHO COCTAaBJIAThH IUIAH, AITOPUTM PEIICHUs 3aadu (WJIKM €ro 4acTh),
BBIOMpATh CHOCOO pEIIeHHUs] C Y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BApUAHTHI PEIICHUN C
y4ETOM HOBOM MH(OpMAIIUH.
CaMOKOHTPOJIb, SMOLIMOHAIIbHBI UHTEIUIEKT:
BJIAJETh CIOCO0aMH CaMOMNPOBEPKH, CAaMOKOHTpOJS Ipollecca W pe3yJbTaTa
pelIeHrs MaTeEMaTUYECKOM 3a/1auu;
NpeABUNIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3ajlayu,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHE PE3YJIbTaTa JEATEIbHOCTH ITOCTABICHHOW LIEIH U
YCJIOBUSIM, OOBSICHSITh TPUYMHBI JOCTHXKEHUST WJIM HEJOCTUKEHUS 1€, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.
[IpenMeTHbBIE pe3yIbTAThI
K koHity oOydenust B 7 kjacce 00y4arouuiicss OJy4YUT CICAYIOIINUE MTPEAMETHBIC
pE3YIbTaTHI:
Yuca 1 BBIYUCIICHUSA

BreinmonHaTh, coueras YCTHbIE U NMHUCHbMEHHbBIC MPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxonuTh 3HAaYeHWS YHUCIIOBBIX BBIPAKECHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI U MPUEMBI BBIYMCIICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COMEPIKAIINUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.
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[lepexonuTe OT OxHOM (HOPMBI 3aUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TIPOOBH).

CpaBHHBaTh U YIIOPSIIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyrasaTh yncIIa.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHHWU. BBINOJIHATE AEUCTBHS CO CTENEHSAMH C HATYpPaJIbHBIMU
IIOKa3aTeJISIMH.

[IpuMeHATP  IPU3HAKK  JEIMMOCTH,  pa3JIOKECHUE HA  MHOXKUTEIH
HATypaJIbHbIX YUCEIL.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4M, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 3aJay C y4ETOM OIPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpanyeckue BbIpaKeHUS

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B IpoLecce OCBOCHHS YUeOHOro MaTepuarna.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BelmonHAT,  mpeoOpa3oBaHus  LEJIOr0  BBIPAXKEHHUSA B MHOTOYIEH
NPUBEAECHUEM NTOJIOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHUE OJHOYICHA HAa MHOIOWIEH M MHOIOWIEHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 33 CKOOKM OOIIEro MHOXXHTEINA, TPYNIUPOBKU  CIIAaraeMbIX,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU TIOKA3aTEIsIMM IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHEHUS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IEPEMEHHOW, NPUMEHSs IpaBUJIa
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. IIpoBepsATs, sBisieTCs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPU PEIICHUH JIMHEUHBIX YPaBHEHUN U UX
CUCTEM.

[TonGupate mnpumepbl Map 4YHCEN, SBIAIOIMIMXCS pPEIIeHUEM JUHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.
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CtpouTh B KOOPAWHATHOW TUIOCKOCTH TpauK JIWHEWHOTO YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEWHBIX YpaBHEHUH C ByMsl IEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i MOJIyYeHHBINA PEe3yJIbTaT.

OyHKIUU

N3006paxkath HaA KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATH YMCJIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpadux GyHKIUU Y = [X|.

OnuchiBaTh C MOMOIIBIO (YHKIIUH HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOJAUTENIBHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuthb 3HaueHne PyHKIIUU 10 3HAUCHHIO €€ apTryMEHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHUS W aHalU3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHumy oOydyenuss B 8 Kiacce OOydaromMiicsi MHOJYYUT CIEIyIOIINe
MPEAMETHBIE PE3YIBTATHI:

YHucia v BBIYUCIICHUS

Hcnonb30BaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUSI, OKPYTJIEHUS U BbIUUCIECHUMN, N300pa)aTh JACHCTBUTEIbHbBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTe moHsTHE apuUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWThH
KBaJpaTHbIE KOPHHU, MCIOJIB3Ysl MPU HEOOXOJUMOCTH KaJbKYJATOP, BBIOIHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMU.

Hcrnonb30oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCET C MOMOIIBIO JAECATUYHBIX
npobeit u crenieHeit uucia 10.

AnreOpanyeckue BbIpaKeHUS

[IpyMeHATH, TOHSTHE CTENEHU C IeJNbIM IIOKa3aTeJIeM, BBIMOJIHATh
npeoOpa3oBaHus BEIPAXKCHUH, COJEPIKAINX CTETICHH C IEITBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEoOpa30BaHUs PAIMOHATBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUIN HAJ MHOTOUJICHAMH U alreOpandecKuMu JAPOOsIMHU.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.
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[TpumeHsTh npeoOpa3oBaHus BEIPAXKEHHM JI pELIEHUS PA3IMYHbIX 3a/1a4 U3
MAaTEeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHOU MPAKTUKH.

YpaBHEHUS U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUW U CUCTEM YPAaBHEHUM, B
TOM YHCII€ C TPUMEHEHUEM TrpadUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUN PEILICHUS, €CIIM UMEET, TO CKOJBbKO, W
npouee).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3a7aduu K €€ anreOpandecKou
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIYYEHHBIN PE3ybTarT.

IIpyMeHATE CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIA CPAaBHEHUs, OLCHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IIEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpauUUecKyr0 HWJUTIOCTPALMI0 MHOXXECTBA PEIICHUH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

OyHKIUA

[TonuMath ¥ UCHONB30BaTh (HPYHKIMOHAJIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), ONPEIENATh 3HAYEHHE (PYHKIUH IO 3HAYECHHIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIUU 1O €€ rpaduky.

Crtpoutb rpaduku 3J€MEeHTapHbIX QYHKIUN BUJIA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA UHCIOBON
dbyukiuu no e€ rpaduxy.

K xoHimy oOydyenus B 9 kiacce oOydaromuiicss MHOJYYUT ClEIyIOIINe
IIPEAMETHBIE PE3YIIBTATHI:

Uucna v BIYUCIEHUS

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

Bomonusate apudmernueckue AEHCTBUS C  palMOHAIBHBIMM  UYHCIAMH,
codeTrass YCTHbIE U IUCbMEHHBIE IIPUEMBI, BBIIOJHATH BBIYMCIEHUS C
UppaLMOHATbHBIMU YUCIAMU.

HaxoauTe 3HaueHuss CTENEHEH C LEJbIMA IOKa3aTeJsIMU U KOPHEW,
BBIYMCIIATH 3HAYECHUS YHCIIOBBIX BBIPAKCHHIA.

OKpyrasiTe JEWCTBUTENBHBIE YHCIIA, BBIIOJHATh IPUKUIAKY pE3yibTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHEHUS U HEPABEHCTBA

Pewlate JMHENHBIE W KBAaJApAaTHBIC YPAaBHEHMS, YPAaBHEHUS, CBOISIIMECS K
HUM, NIpOCTENIINe TPOOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.
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PemaTte TeKCTOBBIE 3amauyM aiareOpaMdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IByX YPABHEHUN C ABYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MPeACTaBICHUN (yCTaHAaBIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM MMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEHHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHUE HEPABEHCTB HA YMCIIOBOM IPSAMOM, 3aIllMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIUChIBATh PELIEHUE C TOMOUIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILICHNUN Pa3IUYHbIX 337a4.

DOyHKIUU
Pacnio3naBate (yHKUMH UW3y4eHHBIX BHJIOB. [loKa3pIBaTh CXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB pyHKImit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBuCcHMOCTH OT
3HAYE€HUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

CrpouTh U HU300paXkaTh CXEMATUYECKU TpaUKU KBaJpPaTUUHBIX (DYHKIIHH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (HopMyIie, MPUBOJIUTE TPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZHKHU, TEOMETPHH.
Yucnossle MOCIEA0BATEIBHOCTH U TPOTPECCUN

Pacno3naBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO0 MPOTPecCHHd MpU
pa3HbIX CIIOCO0aX 3a/IlaHuUs.

BbIMONHATS  BBIYMCIEHHS C  HCNOJb30BaHHEM (oOpMya N-TO  4jieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakaTh 4jeHbl MOCJEI0BATEIbHOCTH TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amauM, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMU, B TOM
YHUCJIE 33/1a4M U3 PEaIbHOM JKU3HU (C UCIOIBb30BAHUEM KAJIbKYJSATOPA, HU(DPOBBIX
TEXHOJIOTHH).

[InanupyeMbie  pe3yibTaThl  OCBOCHHSI  MpOTpaMMbl  y4eOHOTO  Kypca
«I"eomeTpusi» Ha ypOBHE OCHOBHOTO OOITIEr0 00pa30BaHUs
JIMYHOCTHBIE Pe3yIbTaThI

JIMYHOCTHBIE  pe3yJNbTaThl OCBOCHHMS MpPOrpaMMbl  y4eOHOTO  Kypca

«I"'eoMeTpus XxapaKTepU3yrOTCS:
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1) maTpruoTryeckoe BOCIUTAHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLUIOMY W  HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCHUHCKHX
MaTEMaTUKOB U POCCUMCKONM MAaTEMaTU4EeCKOW IIKOJbl, K HCIOJIb30BAHUIO ITHUX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpa’kJaHCKOE U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00SI3aHHOCTEN TpaXkIaHUHA U peaIu3alydy €ro
opaB, IMPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYK/IEHNIO 3THUECKUX MTPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KECHUN HAyKH, OCO3HAHHUEM BaKHOCTH
MOPATBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyZAOBOE BOCIIUTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHHHM BCEHM JKU3HU MJIs1 YCHEIHOM NpodeccHOHaIbHOM
JEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 5CTeTHYECKOE BOCIIUTAHHE:

CHIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEHHOCTH HAYYHOT'O TIO3HAHUS:

OpUEHTalUuMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON Hayku Kak cdepbl UelI0BEYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYMMOCTH Ul Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYJIbTYpOWl KakK CPEICTBOM
MO3HAHUA MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMH HCCIEI0BATEIBCKON
NesTEeIbHOCTH;

6) ¢duzudeckoe BocmHUTaHHE, (POPMUPOBAHUE KYJIbTYpbl 3I0POBbS H
HMOLIMOHAIBHOTO OJIarONOTyYus:

TOTOBHOCTBIO TPUMEHSATh MaTEeMaTHYECKHME 3HAHUA B HMHTEpecax CBOETO
3I0pPOBbsl, BEIEHMSI  3J0pOBOro  o00pa3a JKU3HU  (3I0pPOBOE  MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBblKa pedIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIPYroro 4YeI0BeKa;

7) KOJIOTHYECKOE BOCITUTAHHE:
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OpHEHTalMel Ha MPUMEHEHUE MaTEeMaTHYECKUX 3HAHUN I PEIICHUS 3a7ad
B 00JIACTH COXPaHHOCTH OKPYXKAIOIIEH Cpejbl, IIAaHUPOBAHUS TIOCTYNKOB |
OIICHKH WX BO3MOJKHBIX IIOCJCICTBUM [JII OKPYXKAIOMIEH Cpenbl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIEM U MyTEH UX PEIICHUS;

8) amantanus K M3MEHSIONIMMCS YCJIOBHUSIM COIMAIBHOW W TPUPOJAHOU
Cpelbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTUX JIOJeH, MpUoOpeTaTb B COBMECTHOM JAESATENHHOCTU
HOBBIC 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOMMMOCTEIO B  (OPMUPOBAHWHM HOBBIX 3HAHWW, B TOM YHUCIEC
bopMyIMpOBaTh UIACH, TIOHITHSI, TUIIOTE3bI 00 OOBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeDUIMTHI COOCTBEHHBIX 3HAHUM W
KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYyaIlMI0O KaK BBI3OB, TPEOYIONUH KOHTPMEDP, KOPPEKTHUPOBATH
MPUHUMAEMbIC PEIICHUS W ACHCTBHUSA, (OPMYIHpPOBATH M OIEHWBATH PUCKH W
MOCJIENICTBUS, (POPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIC PE3yIbTAThI

[To3HaBaTenbHbIC YHUBEPCAIBHBIC YUECOHBIE ACHCTBUS

ba3oBrle 1ormueckue AeUCTBUS:

BBISIBJIATH M XapaKT€PU30BaTh CYIECTBEHHbIE TMPU3HAKKH MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWH MEXAYy TMOHATUSIMH, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;
BOCIIPUHUMATh, (DOPMYIUPOBATh U MPE0oOPa30BHIBATH CYXACHUS: YTBEPAUTEIIHHBIC
U OTpUIIaTeIbHbIC, SAUHUYHBIC, YACTHBIC U 00IKE, YCIOBHBIC,

BBISIBJIAIT MAaTEeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTUBOPEUUS B
dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPXKICHUSAX, MpeyiaraTh KPUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTh BBIBOJABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W
WHYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKITIOUCHH 110 aHAJIOTHH;

pa30upaTh JI0Ka3aTENIbCTBA MATEMATHYECKUX YTBEPXKIACHUN (MpsMble U OT
MPOTUBHOTO), TPOBOJIUTH  CAaMOCTOSATEIHLHO  HECIOXKHBIC  JIOKa3aTeIbCTBA
MaTeMaTH4eCKuX (DAKTOB, BHICTPAWBATh apTyMEHTAIUIO, MIPUBOAUTH IMPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI,;

BBIOMPATH CIIOCOO pelieHust yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
perieHusi, BbIOWpaTh HawboJee MOAXOMSIMMUA C YU4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHCB).

23



ba3oBble nccneaoBaTenbCKue 1eHCTBUS:

UCIIONBb30BaTh BOMPOCHI KAaK HMCCIIEAOBATEIbCKUNA HWHCTPYMEHT TIO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (opMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

MPOBOJUTD 1O CAMOCTOSTEIBHO COCTABICHHOMY IJIaHY HECJIOKHBIN IKCIIEPUMEHT,
HEOOJIbIIIOE HCCIEIOBAHNUE MO YCTAaHOBIECHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY COOOiA;

CaMOCTOATENbHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI MO PE3yJbTaTaMm
MPOBENEHHOTO  HAOJIOJIEHUs, MCCIEIOBAaHUSA, OLIEHUBaTh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKKe BBIIBUTaTh
MPEATNOJIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PaGoTa ¢ undopmarnueii:

BBEISIBIIATH ~ HEJAOCTATOYHOCTh W HM30BITOYHOCTh  WHGOpPMAIMH, JaHHBIX,
HEOOXOMUMBIX JJISl pEUICHU 3a1a4H;

BbIOMpaTh,  AHANM3UPOBATh,  CHCTEMATHU3UPOBATh W  HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (hopmy mpeAcTaBiaeHUs HHGOPMAIMK U WUIIOCTPUPOBATH pEIllaeMble
3aJa4M CXeMaMH, JruarpaMmMaMu, WHOU rpadukoil 1 ©X KOMOUHAIMSIMH,

OLICHWBATh HAJEKHOCTh MH(DOPMAIMK IO KPUTEPHSIM, TPEITOKEHHBIM YIUTEIEM
WM CPOPMYJIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHUBHBIE YHUBEpCATIbHBIE YUCOHbBIC JCHCTBUS:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeasiMi  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PELICHHS 3ajauu,
KOMMEHTUPOBATH MOJYYCHHBIN PE3yJIbTAT;

B XoA€ OOCYXIEHHUs 3aJaBaTb BONPOCHl IO CYHIECTBY OOCYKIaeMOW TEMBI,
npoOsieMbl, pemaeMol 3aJadd, BBICKA3bIBATh HJIEH, HAICJICHHBIE Ha TOHUCK
peIlIeHus, COMOCTABIATH CBOM CYXIEHHUS C CYXICHUSMH JAPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJIbTaThl PEIICHUS 3a7a4d, SKCIEPUMEHTa, WCCIEIOBaHNUSA,
MPOEKTa, CaMOCTOSITENBHO BBIOMpATh (opMarT BBICTYIUICHHS € YY4ETOM 3aaad
NPE3eHTAINN U 0COOCHHOCTEN ayINTOPHUH;

MOHMUMAaTh ¥ WCMOJb30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYaTbHON
paboThI PU PENICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;
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OPUHUMATh 1€Jb COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0
COBMECTHOI paboOThI, pacrpenemnsTh BUAbl pabOT, JOroBapuBaThCs, OOCYXKIAaTh
MPOIIECC U PE3YJIBTAT PA0O0THI, 0000aTh MHEHUS HECKOJIBKHX JFOJICH;
y4acTBOBAaTh B TPYNMOBBIX (opMax paldoThl (0OCYXJeHHS, OOMEH MHEHHUSIMU,
MO3TOBBI€ IITYPMbI U APYTHE), BHITIOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICHCTBUSL C JPYTMMH YJI€HAMH KOMaH[bl, OIICHMBATh KA4e€CTBO CBOETO
BKJIaZla B OOWIMH MPOJYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM YyYaCTHHUKAMHU
B3aMMOJICUCTBHUS.

PerynstuBHbIC YHUBEpCAIbHBIC yUeOHBIC IEHCTBHUS

Camoopranu3zanusi:

CaMOCTOSITENIFHO COCTAaBIISITh IUIAH, aIrOPUTM pEIIeHMs 3aJaud (WM €ro 4acTh),
BBIOHMpaTh CHOCOO perieHHs C YYETOM HMEIOIIUXCS PECypCcoB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHpPOBaTh U KOPPEKTUPOBATH BAPUAHTBl PEILIEHUN C
y4€TOM HOBOI MH(OPMAIIIH.

CaMOKOHTpPOJIb, SMOIIMOHATLHBIA WHTEIUIEKT:

BJIQJIETh CIOCOOAaMU CaMOMPOBEPKH, CAaMOKOHTPOJS TIpollecca W pe3ysbrara
peleHuss MaTeMaTHYeCKOH 3a1a4u;

OpEeIBUIETh TPYAHOCTH, KOTOpPBIE MOTIYT BO3HMKHYTh IpU pEHICHUU 3aJayH,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjibTaTa JCATEIILHOCTH IIOCTABICHHOW MLETH W
YCIIOBUSIM, OOBSACHATh IPUUYHUHBI JOCTHKEHUS WM HETOCTHKEHUS LIE€TIH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

[TpenMeTHbIE pe3yabTaThl

K koniy oOyueHuss B 7 Kjacce OOYYaIOIIMICS TOJYYUT CJICAYIOIIHE
peIMeTHbIC Pe3yabTaThI:

Pacno3HaBaTh U3yY€HHbIE TE€OMETPUYECKHE (QUIYpbI, ONpeneisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'e€OMETpUUYEcKUe (GUTYpbI, BBIIOJIHATH
YepTeX W MO YCIOBHIO 3anayd. M3MepsaTh JMHEWHBIE W YTJIOBBIE BEJIMYMHBI.
Permats 3a1aumn Ha BEIYMCIICHHUE JITTMH OTPE3KOB U BEJTMYMH YTIIOB.

Jlenate rpyOyl0 OIIGHKY JIMHEHHBIX M YTJIOBBIX BEJIMYMH TPEIMETOB B
peasibHOM KHU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznnyarh pasmepbl 3THX
OOBEKTOB 1O MOPSAKY BETUUHHBI.

CTpouTh 4epPTEKU K TCOMETPUUCCKHUM 3a/1a4aM.

[Tomp30BaThCs TMpU3HAKAMH PAaBEHCTBA TPEYTOJHLHUKOB, HCIOJIB30BaTh
PU3HAKU ¥ CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajad.

[TpoBOAMTH JOTHMYECKHE PACCYXACHUS C MCIOJIb30BAaHUEM I€OMETPHUYECKHUX
TEOpeM.
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[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEJWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

Onpenensts napawiedIbHOCTh MPSAMbBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapauieJIbHOCTh IPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3aa4u Ha KJleT4aTON Oymare.

[IpoBOIUTH BBIUUCIEHUS M HAXOJUTh YKMCIIOBbIE U OYKBEHHBIC 3HAUCHMUS
VIJIOB B TEOMETPUYECKMX 3a/adyax C MCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYroJIbHUKOB W MHOT'OYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNH [IBYX IMApAJUICIBbHBIX MPAMBIX CeKyled. Pemare mnpakTthueckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Brnagers MOHATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACATH
OMCCEeKTPUCY yIJia U CEPEIUHHBIN NEPICHIUKYIISIP K OTPE3KY KaKk T€OMETPUIECKUE
MeCTa TOYEK.

@opMynMpOBaTh OMPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh MPUMEHATH 3TH CBOMCTBA IPHU
pelLIeHnN 3a1ay.

Brnagers MOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonmp3oBaThcsa (akTamMu O TOM, UYTO OMCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHATHEM KacaTeNbHOU K OKPYKHOCTH, II0JIb30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMM, IIOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHHUS C TOMOIIBIO LIUPKYJIA U
JIMHENKHU.

K koniy oOyuenuss B 8 Kkjacce OOYYaIOMIMICA TOJYYUT CJICAYIOIIHE
MPEIMETHBIE PE3YIIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BHJIBI UYETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMHU MPU PEIIEHUHA FT€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS] MEAUAH TPEYrojibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Brnagets nonaTueM cpegHel JMHUM TPEYTroOJIbHUKA W Tpareiuu, TPUMEHSTh
MX CBOMCTBA NPH PEUNIEHUM T€OMETPUUYECKUX 3anad. llomp3oBaTbCcsi Teopemon
daneca ¥ TEOPEMOU O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATH UX ISl PELLICHUS
MMPAKTUYECKUX 3a7a4.
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[TpumeHsTh Mpu3HAKK MOJ00US TPEYTOILHUKOB B PEIICHUH T€OMETPUICCKUX
3ajay.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
npakTH4yeckux 3anad. CTpoOUTh MaTEMAaTUYECKYH0 MOJEIb B IMPAKTHYECKHUX
3a/1a4ax, CaMOCTOSITENIbHO JE€NaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerb NOHATUAMM CHHYyCa, KOCHMHYca M TaHI€HCAa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroiabHuKa. [101630BaThCsl ATUMH MOHATUSIMU JJIS PEIICHUS
MPAKTUYECKUX 33/1a4.

BoruuciaTs (pa3audHbIMU CIOCOO0AMM) TUIOLIAAL TPEYTOJIbHUKA U TUIOLIAAH
MHOTOYTOJNBHBIX  GuUryp (moib3ysich, TJ€ HEOOXOIUMO, KaJIbKYJIATOPOM).
[IpuMEHSTh MOTYyYEHHbIC YMEHHUSI B TPAKTUUECKUX 3a/1auax.

Brnanerb NOHATUSMHM BIHUCAHHOTO W IEHTPAJIBLHOIO YIJIa, KCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yTriaX, yriaX MEXIy XOpJaMH (CEKYIIUMH) U YTIIe MEXIY
KacaTeJIbHON U XOPJ0il PH PEIICHUH T€OMETPUUECKUX 3a]1ay.

Branetrh MoHATHEM OINUCAHHOTO YETHIPEXYTOJIbHUKA, MIPUMEHSTh CBOICTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEIICHUHU 3aa4.

[IpuMeHATh TONYyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTeMaTUUYECKHUE
MOJENH U1l 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TpPUMEHEHUEM TMOJ00US U TPUTOHOMETPHUM (MOJB3YSACh, IA€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koniy oOyueHuss B 9 kjacce OOYyYalOIIMICA TMOJYYUT CIICAYIOIIHE
MPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOIIIBIO  PA3JIMYHBIE DJIEMEHTHI TMPSAMOYTOJIBHOTO TPEYTroJbHUKA («pEeIIeHue
MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) AJIUHBI
W YTJIbI U1 HE TaOJIMYHBIX 3HAYCHUM.

[Tonb3oBaThcs popMysiaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXAECTBOM I HAXOXJICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMUYMHAMM.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JIJISI HAXOXKACHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEelIeHue TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
pELIEHNH T€OMETPUYECKHX 3a]ay.

Brnagets moHsTHSMH  mipeoOpa3oBaHHMS  TOMOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJI00HBIX (puryp. [lonp30BaThCs CBOMCTBaMH MO100MS MPOU3BOJIHHBIX
buryp, ymeTb BBIYUCIATH JJIMHBI W HAXOJIWUTh YIJIBI Y TOAOOHBIX Quryp.
[IpuMeHSATh CBOMCTBA TMOJOOMS B MPAKTHYCCKHX 3ajadax. YMETh IPUBOIUTH
PUMEPHI TTOIOOHBIX (GUTYP B OKPYKAIOIIIEM MHUPE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYIINX, O KBaJ[paTe KacaTeIbHOM.
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[Tonb30BaThcs BEKTOpamMH, MOHUMATh MX T€OMETPHUUECKUNA W (DU3HUECKUI
CMBICJI, MPUMEHSATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3aaad.
[IpuMeHsTh CKAJIAPHOE NPOU3BENECHUE BEKTOPOB ISl HAXOXKJACHUS JJIMH U YIJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B
pELIEHUU TEOMETPUUECKUX U ITPAKTHYECKUX 3a1a4.

Branete NOHATHSMHM NMPABUIBHOIO MHOIOYIOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH U PaJMaHHON MEpHI yria, yMETh BBIYUCIATH ILIOLIA/Ib
Kpyra u ero yacrteil. [IpuMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxogute ocu (Wiu LEHTpBI) CUMMETpUM (UTYp, NPUMEHATH JBH)KECHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PeaibHOM )KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TNPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

[Inanupyemble  pe3ynbTaTbl OCBOEHHSI IPOTPaMMbl Y4eOHOro  Kypca
«BepoATHOCTb U CTAaTUCTHKa» Ha YPOBHE OCHOBHOTO OOLIEro 00pa30BaHMs

JIMYHOCTHBIE pPe3yIbTaThI

JIMYHOCTHBIE  pe3yNbTAaTbl OCBOCHHUS MpOrpaMMbl  y4eOHOro  Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) maTproTHyecKoe BOCIUTAHUE:!

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYIHX HayKax U MPUKIAAHbIX chepax;

2) rpa’kJaHCKOE U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAIM3alUU €ro
opaB, MpPEICTaBICHHMEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJAaHCKOro olIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHHEM BaXXHOCTH
MOPAJIHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy1OBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTENH;

4) 5CTETUYECKOE BOCTIUTaHUE:
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CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHH, PacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOTO TO3HAHUS:

OpUEHTallMed B JEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON Haykh Kak cdepbl UeIOBEUYECKOi
JESATEIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MAaTeMAaTHYECKOW KYJIbTYpOW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEIOBATEIBCKON
NEeSATEIbHOCTH;

6) ¢usnyeckoe BocnUTaHue, (GOPMUPOBAHUE KYJIbTYphl 3J0POBbI U
HMOLIMOHAIBHOTO OJIarONOTyYus:

TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PeQPIEKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TaKOr'o K€ [paBa JAPYroro 4yejaoBeKa;

7) 3KOJIOTUYECKOE BOCITUTAHHE:

OpUEHTalMel Ha TPUMEHEHUE MaTEMaTUUYECKUX 3HAHUU U PEIICHUs 3a1ad
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB M
OLIEHKM HX BO3MOXHBIX IOCIEJICTBUI ISl OKpY’Karolled cpeabl, OCO3HAaHHEM
r7100aJpHOTO XapaKkTepa 3KOJOTHYECKUX MPOOJIEM U IyTeH X PELeHUs;

8) amanTanMs K H3MEHSIOIMIMMCSA YCJIOBHUSM COLMAIBHON M IPUPOJIHOM
Cpelbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYIHX JIOJAEH, NpuoOpeTaTb B COBMECTHOW JESTENbHOCTU
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIINH U3 OTBITA APYTHUX;

HEOOXOJUMOCTHhIO B (OPMHUPOBAHWMM HOBBIX 3HAHWN, B TOM YHCIE
dbopMynupoBaTh UJIEH, TOHATHSA, TUTIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAaHUN U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAaeMble pelIeHUusT U ACUCTBUS, (POPMYyIUPOBATh U OLCHUBATh PHUCKU U
NOCNEeACTBUS, (POPMHUPOBATH OIBIT.

MeTtanpeameTHbIE pe3yIbTaThl
[lo3HaBaTeNbHbIE YHUBEPCAJIbHBIE YyUEOHBIE IEHCTBUS
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ba3oBrpie nornueckue AeUCTBUA:

BBISIBIIAITH WM XapaKTePU30BaTh CYIIECTBCHHBIE MPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;
BOCIIPUHUMATh, (HOPMYITHUPOBATh U MPE0OPA30BHIBATH CYKICHUS: YTBEPAUTEIHHBIC
U OTpUIIATEIbHBIC, SAUMHUIHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIAITb MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEUYUs B
dakTax, NaHHBIX, HAONIOACHUSX U YTBEPXKICHUSX, MpeyiaraTh KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JenaTh BBIBOJBI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa3OupaTh JOKa3aTelbCTBA MATEMAaTUYECKUX YTBEPXKIEHUW (MpsMble U OT
MPOTUBHOIO), TNPOBOJUTH  CAMOCTOSTEIBLHO  HECIOXKHBIE  JI0KAa3aTeIhCTBA
MaTeMaTHYeCKnX (DaKTOB, BHICTpAWBATh apTyMEHTAIHIO, MPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOMPATh CHIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpAaTh HauboJee TMOAXOMSIMMA C YyU4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoBrie nccienoBaTenbCKUe ICHCTBUS.

WCITOJIB30BaTh  BOIMPOCHI KaK HCCIEAOBATCIIbCKUH WHCTPYMEHT TIO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodIiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UITUIO, MHEHUE;

MIPOBOJIUTH IO CAMOCTOSITETHFHO COCTABIICHHOMY TIIaHY HECIOXKHBIA IKCITEPUMEHT,
HEeOOJIbIIIOe HCCIEAOBaHNE MO YCTAaHOBIECHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOIA;

CaMOCTOATENHEHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJABI IO pe3yibTaTaM
MPOBENCHHOTO  HAOMIONECHMS, HCCIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKKe BBIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaGoTa ¢ undopmarueii:

BBISIBIIATH ~ HEJAOCTATOYHOCTh M W30BITOYHOCTH  WH(MOpPMAIMW, JaHHBIX,
HEOOXOMMBIX JIUIS PEIICHUS 3a]1a49H;

BBIOWpATh,  AHAJU3UPOBATh,  CUCTEMATU3UPOBATH W  WHTEPHPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BBIOMpATh (hopMmy TpeAcTaBiaeHUS HWHGOPMAIMK W WUTIOCTPUPOBATH pEIIaeMble
3aJla4u CXeMaMH, TuarpaMMaMu, HHOU rpauKoi 1 1X KOMOWHAITUSIMH,
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OLIEHMBATh HAJEKHOCTh MH(DOPMALIMK O KPUTEPHSIM, NMPEITIOKEHHBIM YUUTEIEM
Wi c(HOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHUBHBIE YHUBEPCAJIbHBIE YUEOHbBIE AEHCTBU:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXACHUS B COOTBETCTBUU C YCJIOBHUSIMU HU
HeasIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W MUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHUPOBATh NOJYyYEHHBIN PE3yJIbTAT;

B XOJle OOCYXJEeHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKJTaeMOH TEMB,
npoOJemMbl, pellaeMol 3aJadd, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
PELIEHHUS], COMOCTABJISATH CBOU CYXKIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapy>XUBaTh Pa3IMUUE U CXOACTBO IMO3UIMH, B KOPPEKTHOH ¢opme
dbopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

IPEACTABIIATh PE3YyJbTaThl PEIICHUS 3a7add, SKCIEPUMEHTA, HCCIECI0BaHU,
IPOEKTa, CaMOCTOSITENIBHO BbIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTALUU U OCOOEHHOCTEN ayUTOpUN;

NOHMMAaTh M HCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIbHON
paboTHI MPHU pelICHUU YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

IPUHUMATh [€JIb COBMECTHOW JESTENIBHOCTH, IIJAHUPOBATh OPTaHU3ALMIO
COBMECTHOI paboOThI, paclpenesisTh BUAbl pabOT, JOroBapuUBaThCs, OOCYKIaTh
MPOIIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHHS HECKOJIBKUX JIIOICH;
y4acTBOBaTh B TpyHmoBbIX (opmax paboThl (0O0CYkIeHHA, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI U JPYTHE), BBIIOIHITH CBOIO YAaCTh padOThl U KOOPIAUHUPOBATH
CBOM JCHCTBUSA C JPYTMMHM YJE€HAMHU KOMAaHJbI, OLICHMBAaTh KadyeCTBO CBOETO
BKJIaZla B OOLIMH MPOJYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YyYaCTHHUKAMU
B3aMOJIEUCTBHS.

PerynstuBHbIe yHUBEpCAIbHbIE YU€OHbIE 1EUCTBUS

Camoopranu3zanus:

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, aIrOPUTM pEelIeHMs] 3aJaud (WM €ro 4acTh),
BBIOMPATh CHOCO0 pEIIeHHs] C Y4ETOM HMMEIOUIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PELIEHUU C
y4ETOM HOBOM MH(pOpPMAIIUH.

CaMOKOHTpPOJIb, SMOLIMOHAJIbHBII UHTEIIJIEKT:

BJA/E€Th CIOcOo0aMu CaMOMNPOBEPKH, CAaMOKOHTpPOJS IIpolecca W pe3ysbrara
pelieHus: MaTeMaTUYeCcKO! 3a1auu;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh NpPH PEIICHUH 3a]layH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
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OLICHUBATh COOTBETCTBUE PE3yJbTaTa JEATEIBHOCTH IIOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSCHSITh IPUYHHBI TOCTHKCHUS WU HEOCTIDKCHHS 11€7TH, HAXOIUTh
OIIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

[IpenMeTHBIE PE3YIbTATHI

K xoniy oOywyeHuss B 7 kjacce OOy4arolMHCA TOJYYUT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yurate wuHOpMalMIO, MNPEACTABICHHYIO B TaOmuIax, Ha [auarpaMmax,
NPEACTaBIATh JAaHHBIE B BUJE TaOJMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) M KPYroBhI€) IO MACCHBaM 3HAUYCHUH.

OnucelBaTh W HWHTEPHPETUPOBATH  PEAbHBIE  YUCJIOBBIE  JIAHHBIE,
MpeCTaBJICHHbIC B TA0JUIIAX, HA JUarpamMMmax, rpadukax.

Hcnonp30BaTh i1 ONMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapPaKTEPHUCTUKH:
cpenHee apuMeTHUecKoe, MeAuaHa, HauOoJsblllee W HauMEHbIee 3HauYeHus,
pa3max.

NMeTs mpencraBieHUE O CIIy4dalHOM W3MEHUYMBOCTHM HA IIPUMEpax ILIEH,
(U3MYECKUX BEIIMYUH, AHTPONOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHumy oOydyenuss B 8 Kiacce OOydYaromMiicsi MHOJYYUT CIEIyIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe W mnpeoOpa3oBbIBATh HH(POPMALIUIO, MPEICTABICHHYIO B BHJE
Ta0NHL, TuarpamMm, rpaukoB, MPEACTABIATh JaHHbIE B BUIE TaOJIUL, AUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IIOKA3aTeNeH: CpeaHUX
3HAYCHUI U Mep paccerBaHUs (pa3Max, TUCIEPCUsl U CTAaHJAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYCHUM W YaCTOTHI COOBITHI, B TOM YHCIIE
1o pe3yJibTaTaM U3MEpPEeHU U HaOJIOICHUH.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITHUH B OMBITAaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM WYHCIE€ B ONBITAX C PaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpauyeckue MOJEIH: AEPEBO CIY4YalHOTO 3KCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBarh MOHATUSMH: MHOXECTBO, IOJMHOXXECTBO,  BBIIIOJIHSTH
omepaly HajJ MHOXECTBaAaMHM: OObEIUHEHHE, NepeceyeHHe, JOMOIHEHUE,
MEPEYUCIIATD SJIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMH JIJI1 OMMCAHMS TIPOLIECCOB U SIBJICHHM, B TOM UYHCII€ NPU PEUICHUU 3a7a4d U3
JIPYTUX Y4EOHBIX MPEIMETOB U KYpPCOB.

K xonmy oOydyenuss B 9 kiacce OOydYaromuiicss MHOJYYUT CIEIyIOIINE
MIPEAMETHBIE PE3YIIBTATHI:
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W3Bnekat W mpeoOpa3oBbBaTh WH(MOpMAIUIO, TMPEACTABICHHYIO B
pa3TUYHBIX HMCTOYHMKAX B BHJE TaONIWIl, nuarpamm, rpauKoB, MPEICTaBISATH
JaHHBIC B BUE TaOIUI, TUarpamm, rpad)uKoB.

PemaTe 3amaunm oOpraHu30oBaHHBIM TEpeOOPOM BAPUAHTOB, a TaKXKeE C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh oONucaTeNbHBIE XapaKTEPUCTUKU i1 MACCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YKCJI€ CPE/IHUE 3HAYEHUS U MEPHI PACCEUBAHUS.

HaxonuTth 4acToThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHUCIE MOJb3YSCh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOII0ICHUH.

HaxonuTh BEpOSTHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHUCJIE B OMbBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMH, B CEPHUIX
WCIIBITAHUM J10 TIEPBOTO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIun.

NMeTs mnpencraBieHUE O CIy4allHOM BEIWYMHE W O paCIpelleNICHUH
BEPOSITHOCTEN.

NmMeTh mpecTaBiIeHUE O 3aKOHE OOJIBIIIUX YUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CITy4ailHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCET B
MIPUPOJIC U OOIIECTBE.
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4. TemaTn4yeckoe IVIAHUPOBaHME C YKA3aHHEM KOJHYECTBA aKaJeMHUYEeCKHX YacOB, OTBOJIUMBIX HA OCBOEHHE
KaK10M TeMbl Y4eOHOI0 IpeaMeTa, Y4eOHOro Kypca (B TOM 4UucJie BHEYPOUHOIi AesITeJIbHOCTH), Y4e0OHOI0
MO/1YJIsI, 1 BO3MOKHOCTH MCIO0JIb30BAHUSA 110 ITOM TeMe 3JIeKTPOHHBIX (HM(POBbIX) 00pa3oBaTejbHbIX PECYPCOB,
SIBJISIIOIIUXCS] Y4€OHO-MeTOAUYEeCKMMHU MaTepPHAIAMU, UCII0JIb3YeMbIMHU 115l 00yUeHHsI M BOCTIUTAHUA
Pa3JIMYHBIX FPYII MOJIL30BaTe/Iei, MpeAcTaBJIeHHbIMH B 3JIEKTPOHHOM (1 poBOM) BHI€e U PeaTH3YIOIIUMH
auaakTuyeckue Bo3moxkHocTu UKT, cogep:kaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbLCTBY 00 00pa30BaHUM.

Anrebpa
7 xacc

DnexTpoHHbIE (IUPPOBEIC) BocnurarenbHbiii

KonnuecTBo yacos 00pa3oBaTelbHbIE PECYPChI KOMIIOHEHT ypoKa

HaumenoBanue pa3aeiioB U TeM
Ne i/t

IIPOrpaMMBbI
KoHntposnbnsie
Bcero

paboTsl

AKIIEHTHPOBAThH
BHUMAaHHE
oOyJaromuxcs Ha
HpPaBCTBEHHBIX
npobieMax, CBI3aHHBIX
C HayYHBIMHU
OTKPBITUSIMH,
M3y4aeMbIMHU Ha YPOKE;
JUYHOCTSIMHU BEJTUKUX
MaTeMaTHKOB

Yucaa ¥ BEIYMCICHUS. 31 1 bu6nmoreka [JOK
PammonansHbIE UnCia https://m.edso0.ru/7f415b90

bu6mmoreka [IOK

https://m.edso0.ru/7f415b90 IIpamensTE Ha ypoke

MHTEPAKTHUBHBIE (POPMBI

Anrebpandeckue BoIpaKEHUS 34 1
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https://m.edsoo.ru/7f415b90

YPaBHeHI/IH H HCPABCHCTBA

Koopaunats! u rpaduku.
OyHKIIUU

27

29

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

bubnmoreka [JOK
https://m.edsoo.ru/7f415b90

paboThI ¢ yyaluMuUcs:
MHTEJUICKTyaJIbHbIE
UTPBI, CTUMYJIUPYIOLIUE
[103HABATEJIbHYIO
MOTHBAIIMIO yYaIlIUXCS.

ITomoub ydamumces
B3[JIIHYTh Ha Yy4eOHBIN
MaTrepual CKBO3b

IPU3MY  4YEJIOBEYECKOU
LIEHHOCTH.

Oprann3oBbIBaTh B
paMKkax ypoka
MOOIIIPEHNE
yueOHOM/cornanbHOM
YCIICTITHOCTH.

OObeuHATh yUaluxcst
03U THBHBIMA
IMOIMSIMU
JOBEPUTETHHBIMA
OTHOIICHHUSIMHU JIPYT K
npyry. PassuBarh
HPaBCTBEHHbBIE
OPHEHTHPHI H TYXOBHBIC
nernHoctu. Coaepxanue
IICHHOCTHOTO XapakTepa
(memMoHcTpanus
00pa3LoB ApyKeToous,
MHUPOJTIOOHS,
OTBETCTBEHHOTO
OTHOUICHUS K OTE€YECTBY,
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[ToBTOpEeHME M 000OIIEHNE

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

15

136

bu6mmoreka [JOK
https://m.edso0.ru/7f415b90

CeMbe, TPYY, 3HAHUSIM,
KYJIbTYpE, IPUPOJIE).

DopMHUPOBATH YBaXKEHUE
K JJMYHOCTH U €€
JIOCTOUHCTBAM,
J00pO’KeNnaTeIbHOE
OTHOILIEHHE K
OKPY’KarOIIHAM
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https://m.edsoo.ru/7f415b90

8 kitacc

Ne i/t

HanmenoBanue pa3znenos u teM
IIPOrpaMMBbI

Yucna ¥ BEIYHUCICHUS.
KBagparusie kopHH

Uucna u BeranucineHus. CTEeHs ¢
OCJIBIM ITOKa3aTCJIICM

AnrebpanuecKue BHIPaXKEHHUS.
KBanpathslii TpéxusieH

KommyectBo gacos

KonTposbhbie

Bcero
paboThI

15

DnekTpoHHbIe (IU(PPOBLIE)
o0pa3oBaTeNbHbIC PECYPChHI

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

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

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

BocnurarensHbii
KOMITOHEHT ypOKa

AKIIEHTHPOBATh
BHUMAaHHE
oOyJaronuxcs Ha
HPaBCTBEHHBIX
po0ieMax, CBSI3aHHBIX C
HAYYHBIMH OTKPBITHSMH,
W3y9aeMBIMHU Ha YPOKE;
JTMYHOCTSMU BEITUKUX
MaTeMaTHKOB

[IpumensTH Ha ypoke
UHTEPAaKTUBHbBIE (POPMBI
paboThI ¢ yyaluMHCS:
HHTEJJIEKTyaJIbHbIE
UT'PBl, CTUMYJIUPYIOLINE
[103HABATEIbHYIO
MOTHBALIMIO YYAIIUXCSI.

[Tomoub yUaImMcst
B3TJISHYTh Ha Yy4eOHBIN
Marepuan CKBO3b
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

AnrebpanyecKue BhIPAKECHHUS.
Anrebpanyeckas 1po0b

15

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

OpU3My  4elOBE4eCKOU
LIEHHOCTH.

OpraHu30BbIBaTh B
pamkax ypoka
MOOIIPEHHE
yaeOHOI/CoruanbHON
YCIEITHOCTH.

OOBEeMHATH yUaIuXCcs
MO3UTUBHBIMA
IMOIMSAMH U
JIOBEPHUTEIHHBIMH
OTHOIICHHUSIMHU JIPYT K
npyry. PazsuBarh
HPaBCTBEHHbIE
OPHEHTHUPHI U TyXOBHBIE
nenHoctu. Conep:kanue
[IEHHOCTHOTO XapaKTepa
(emoHcTpanus
00pasIoB IpyKeTo0us,
MUPOJIIOOUS,
OTBETCTBEHHOTO
OTHOIIEHUS K OT€YECTBY,
ceMbe, TPy, 3HAHHSIM,
KYJIbType, TPUPOJIE).

YpaBHEHMsI U HEPABEHCTBA.
KBanparHble ypaBHEHUS

15

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

dopMUpOBaTH YBAKEHUE
K JIMYHOCTHU U €€
JIOCTOMHCTBAM,
JIOOpOKeNIaTeTbHOE
OTHOLICHUC K
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

OKPYKaIOIIUM

YpaBHEHMSI U HEPABEHCTBA.
Cucremsl ypaBHEHUNI

YpaBHEHHUsI U HEPABEHCTBA.
HepasencrBa

13

12

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

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

[IpumensTh Ha ypoke
WHTEJUICKTYabHBIC
UTPBI, UIsl pA3BUTUA
HECTaHJapPTHOTO
MBIIICHHSI, BHUMaHUE K
JIETaIIsIM, YMCHUE
BBIICTISITH TJIAaBHOE, AAIOT
BO3MOXXHOCTH TIPOSIBUTH
SPYAUILIHIO,
HaXOJYMBOCTh ¥ UYBCTBO
tomopa. JleMoHcTpanus
IPUMEPOB
OTBETCTBEHHOTO
TPaKIAHCKOTO
MOBE/ICHUS, TIPOSBICHUS
YEJIOBEKOJIIOOUS 1
JIOOpPOCEPIEUHOCTH.

OpueHTHpOBaThH B
crcTeMe MOPaIbHBIX
HOPM U LIEHHOCTEN MX
Hepapxu3aIim.
dopMupoBaTh
YBa)KEHHUE K JTMIHOCTH
U €€ JOCTOMHCTBAM,
no0OpokenarenbHoe
OTHOIIICHHE K
OKPY>KaIOIINM.
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

OyHk1MU. OCHOBHBIE TOHATHUS

Oynkuuu. YnciaoBbie QyHKIMH

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

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

PaszButne OEHHOCTHOT'O
OTHOIICHHSA K 3HAHHUAM
KaK MHTCIIJICKTYaJIbHOMY

peeypey,
o0ecrieuynBarIIeMy
Oymyliee yenoBeka, Kak
pe3yabTary
KPOIIOTIIMBOTO, HO
YBJICKATEIIBHOTO
y4ueOHOTr0 TPpy/a;

OpranuszoBaTh B
pamKax ypoka
MOOLIpeHre yueOHON 1
COLMAJIbHOU
YCHEITHOCTH.
Peann3zoBbiBaTh
BOCITUTATEIbHBIE
BO3MOKHOCTH B
pa3IMYHBIX BUIAX
JIeSITENbHOCTH
yUaImxcs 3HaKOBOU
OCHOBOM,
CaMOCTOATEIbHAS
pabota ¢ yaeOHUKOM,
paboTta ¢ Hay4HO-
MONYJIIPHOMN
JTUTEPATypOi, OTOOP U
CpaBHEHUE MaTepHalia
10 HECKOJIBKUM
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

HCTOYHHKAM.

10

[ToBTOpEeHME M 000OIIEHNE

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

102

41

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

OpranuzoBaTh 1Jis
yyalmxcs CUTyaluu
KOHTPOJIS U OLIEHKH (KaK
y4eOHBIX JOCTHXKEHUHN
OTMETKH, TaK U
MOpaIbHbIX,
HPaBCTBEHHBIX,
Ipa)xIaHCKUX
MOCTYIIKOB).



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

9 kiacc

Ne HanmenoBanue pa3znenos u teM
n/n IIPOrpaMMbl

Uucna v BBIYUCIICHHUS.
JlelicTBUTENbHBIC YKCIIA

KommyectBo yacos

Bcero

KonTposbhbie

paboThI

OnekTpoHHbIe (IU(PPOBLIE)
o0pa3oBaTeNbHbIC PECYPCHI

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

BocnourarensHbiii
KOMITOHEHT ypOKa

AKIIEHTUPOBATh
BHUMAaHHE
oOyJaronuxcs Ha
HPaBCTBEHHBIX
po0ieMax, CBSI3aHHBIX
C HayYHBIMU
OTKPBITHSMH,
U3y4aeMbIMHU Ha YPOKE;
JMYHOCTSIMU BETMKUX
MaTEeMaTHKOB

VYpaBHEHHUsI U HEPABEHCTBA.
VYpaBHEHHs ¢ OAHON NTEPEMEHHON

14

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

[IpumensTh Ha ypoke
WHTEPaKTUBHBIE (POPMBI
paboThI ¢ yyaluMHCS:
WHTEJJIEKTyaJIbHbIE
UT'PBl, CTUMYJIUPYIOLIUE
[103HABATEIbHYIO
MOTHBALMIO YJalUXCsl.

YpaBHEHUs 1 HEPABEHCTBA.
CucreMbl ypaBHEHHI

14

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

ITomoub yJarumces

42



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

B3MIAHYTh HAa Y4eOHBIH
MaTepHa CKBO3b
OpU3MYy  YEJIOBEYECKOU
[IEHHOCTH.
OpraHu30BbIBaTh B
pamKax ypoka
MOOIIPEHHE
yaeOHO/CoIuaTbHON
YCIEITHOCTH.

YpaBHEHUS U HEPABEHCTBA.
Hepasencra

OyHKIUU

16

16

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

but6mmoreka [IOK
https://m.edso0.ru/7f419d08

OObeqMHATH yUaIuXcs
MO3UTUBHBIMHA
IMOIMSAMH U
JIOBEPHUTEIHHBIMH
OTHOLICHUSIMU JAPYT K
npyry. PazBuBarh
HPaBCTBEHHbIE
OPHEHTHUPHI U TyXOBHBIE
nenHoctu. Conep:kanue
[IEHHOCTHOTO XapaKTepa
(emoHcTpanus
00pa3IoB IpyKeTo0us,
MUPOJIIOOUS,
OTBETCTBEHHOTO
OTHOIIECHUS K
OTEYEeCTBY, CEMBbE,
TPYAY, 3HAHUSM,
KYJIbTYpE, IPUPOJIE).

DopMUPOBATh YBAKEHUE
K JIMYHOCTHU U €€
JIOCTOMHCTBAM,
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

JI0OpOoKeIaTeTbHOE
OTHOILIEHHUE K
OKPYKAFOIIUM

YucnoBbie MOCIeA0BATEAbHOCTH

15

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

®opmMupoBaTh y ACTEN
U MOJIOJICKU
IICHHOCTHOT'O
MHPOIIOHUMAaHUA U
COBPEMEHHOTO
Hay4HOI'0
MHPOBO33PECHHUSI.
Nuunuuposats u
MOJJEPKUBATH
JKOJIOTHYECKOE
CO3HAHUE, TPU3HAHUE
BBICOKOM ITEHHOCTH
’KM3HH BO BCEX €€
MPOSIBJICHUSX.

[ToBTOpenue, 060061IeHNE,
cHUCTEMaTH3alMs 3HAHUI

18

bu6mmoreka [IOK
https://m.edso0.ru/7f419d08

Opranu3zoBaTh A7
YYanuXxcs CUTyaluu
KOHTPOJISI U OIICHKH (KaK
Y4€OHBIX TOCTHKEHUHN
OTMETKH, TaK U
MOpaTbHBIX,
HPABCTBEHHBIX,
IPa)xTaHCKHX
MOCTYIKOB).

OBIIEE KOJIMYECTBO YACOB I10

102

44



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

[NPOT'PAMME

['eomeTpust
7 xnacc

Ne HaumenoBanue pas3znennos u
n/n TEM IPOTrpaMMBbl

KommuectBo yacoB

KourponrHarie
Bcero p
paboThI

IIpakTrueckue
paboThI

ONEeKTPOHHBIE
(undpoBrie)
oOpasoBarebHbIe

pecypcsl

BocnurareanHbli
KOMITOHEHT ypOKa

IIpocrerinne reoMeTpudecKre
burypsl 1 UX CBOICTBA.
H3mepenune reoMeTpuiecKux
BEJIMYNH

14

bu6nuoreka [IOK
https://m.edsoo.ru/7f415e2e

AKIIEHTUPOBATh
BHUMAaHNE
oOyJaromuxcs Ha
HPaBCTBEHHBIX
npobiemax,
CBSI3aHHBIX C
HAyYHBIMA
OTKPBITHSIMH,
U3y9aeMbIMH Ha
YPOKE; TMYHOCTSIMH
BEJIMKHUX
MaTEMaTHKOB

2 TpeyronbHUKN

22 1

but6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

[IpumenaTs HA
ypoKe
WHTEPaKTHBHBIE
(hopMBbI pabOTHI C
y4aIIuMUCS:
UHTEJUIEKTYaJIbHbIE
UTPHI,
CTUMYJIUPYIOIINE

45



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

IMO3HAaBAaTCJIIbHYIO
MOTHUBAIIUIO

ydamuxcs.

[TapamiensHble npsiMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

OKpy’>KHOCTb U KpYT.
['eomeTpryeckue nocTpoeHus

14

14

bu6nuoreka [IOK
https://m.edsoo.ru/7f415e2e

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

dopmMupoBaTh
YBaXE€HUE K
JIUYHOCTH U €e
JIOCTOMHCTBAaM,
N00OpO’KeNaTeIbHOE
OTHOIICHHUE K
OKPYKaroII1M
[IpumenaTs HA
ypoKe
VHTEIJIEKTYyaIbHbIE
UT'PBI, U1 Pa3BUTHUSA
HECTaHIapTHOIO
MBIIICHHUS,
BHHMAaHHE K
JETaJsIM, YMEHHE
BBIJICIIATH IJIaBHOE,
JAI0T BO3MOKHOCTh
IIPOSIBUTH
IPYAMIIHMIO,
HaXOI4YUBOCTb U
YyBCTBO IOMODA.
JemoHcTpanus
MIPUMEPOB
OTBETCTBEHHOI'O
IPaXXAaHCKOIO
MIOBEJCHUS,
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https://m.edsoo.ru/7f415e2e
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MPOSIBIICHUS
4eJI0BEKOJIFOONS U
T00pPOCEPICIYHOCTH.

Pazsutne

IIEHHOCTHOTO
OTHOIICHUS K
3HAHUAM Kak

UHTEIJICKTyaJIbHOMY
5 [ToBTOpEeHME, 0000IIIEHNE 4 1 bubnmnoreka [HOK pecypcy,
3HAHUU https://m.edsoo.ru/7f415e2e =~ obecneunBaroLUIeMy
Oynayliee yenoBeKa,
KaK pe3ysbTaTy
KPOIOTIMBOTO, HO
YBIIEKATEIIEHOTO
y4eOHOTro TpyAa;
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOTPAMME
8 KJacc
KonuuecTBo yacos DNEKTPOHHBIE
Ne HaumenoBanwue pa3aenoB u Tem (dpoBkIe) BocnurarensHsiii
n/m MPOrPaMMBbI Bcero Komrporerie  Ilpaxririeckite oOpa3oBaTenbHbIC KOMITOHEHT ypOoKa
paboThI paboThI
pecypcsl
AKIEHTHPOBATh
1 YeTpIpEXYroIbHUKU 12 1 bubmmorera LIOK BHUMaHUeE

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

oOyJaronuxcs Ha

47



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

Teopema daneca u Teopema o
MMPOMOPHUOHAIIBHBIX OTPE3KAX,
N0J00HBIE TPEYTOJIbHUKU

ITnomans. Haxoxnenue
IUIOINAAEH TPEyroJbHUKOB U
MHOTOYTOJIBHBIX (pUryp.
[Tnomanu monoOHBIX GUryp

Teopema [Iudaropa n Hauana
TPUTOHOMETPHUHU

15

14

10

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

but6mmoreka [IOK
https://m.edsoo.ru/7f417e18

but6mmoreka [IOK
https://m.edsoo.ru/7f417e18

HPABCTBEHHBIX
npoOsemax,
CBSI3aHHBIX C
HAYYHBIMH
OTKPBITUSIMH,
M3Yy4aeMbIMHU Ha
YPOKE; THYHOCTSIMH
BEJTMKUX
MaTEMaTHKOB

[TpuMeHsATh Ha YpOKe
HHTCPAKTHBHbBIC
(hopMBI pabOTHI ¢
YUYaIIIMHUCS:
HUHTEJUICKTyaIbHbBIC
UTPBI,
CTUMYJTUPYIOIINE
M03HABATEIbHYIO
MOTHBAITUIO
YUaIIAXCSL.
OpraHu30BbIBaThH B
paMKax ypoka
MOOIIPEHHE
yueOHOI/coruanbHON
YCIICIITHOCTH

OpraHu30BbIBaThH B
paMKax ypoka
MOOIIPEHHE
y4eOHO/coIuanbHON
YCIEITHOCTH

48
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VYTibl B OKPYKHOCTH.
Briucansble u onucaHHble
YEThIPEX YT OJIbHUKH.
KacarenbHble K OKPYKHOCTH.
Kacanue okxpyxxHocTen

[ToBTOpenue, o6o0IIeHNE
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

13

68

bu6nuoreka [IOK
https://m.edsoo.ru/7f417e18

bu6nuoreka [IOK
https://m.edsoo.ru/7f417e18

®opMupoOBaTh
YBa)KEHHUE K
JIMYHOCTHU U €€
JIOCTOMHCTBAM,
JIOOpOKeNIaTeIbHOE
OTHOIIIEHUE K
OKPYKAFOIIUM

[TpumMeHsTH HA YpOKe
WHTEIJUICKTYaJIbHbIC
UTPBI, U pa3BUTHS
HECTaH/IaPTHOTO
MBIILIEHNUS,
BHUMAaHHUE K
JIETAIISIM, YMECHUE
BBIIENSTH IJIABHOE,
JIAIOT BO3MOXKHOCTh
MPOSIBUTDH SPYAUIIHIO,
HaXOI4YMBOCTH U
9yBCTBO IOMOpA.
JemoncTpanus
TIPUMEPOB
OTBETCTBEHHOI'O
IPa)xTaHCKOTO
MTOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOIIO0US U
T00poCepIeYHOCTH.

49
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9 kiacc

No
1/

KomngecTBo yacos

DJIEKTPOHHBIE

HanmMeHnoBanme pasnenoB u
TEM MPOTPaAMMBI Bceero

Tpuronomerpus. Teopemsl
KOCHUHYCOB ¥ CHHYCOB. 16
Pemenue TpeyroabHuKoB

[IpeoOpazoBanme moa00wms.
MeTtpuueckre COOTHOLIEHHS B 10
OKPY>KHOCTH

KonTtposbhbie
paboTsI

(mudpossIe)
o0pa3oBaTelbHbIC

pecypchl

[IpakTrueckue
paboThI

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

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

BocnurarensHbiii
KOMITOHEHT ypOKa

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

[TpuMeHsTH HA ypoKe
MHTEPaKTHBHbIC
(bopmbI paboTHI C
YUYAIIAMUCS:
WHTEIUICKTYaJIbHBIE
UTPBI,
CTHUMYJTUPYIOIIINE
MO03HABATENBbHYIO
MOTHBAIUIO
yJaruxcs.

BexTopbl 12

bu6mmoreka [IOK

Opranu3oBbIBaTh B
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https://m.edsoo.ru/7f41al2c

pamKax ypoka
MOOIIPEHUE
y4eOHOM/CoInaabHOM
YCIEIHOCTH

I[eKapTOBBI KOOpAMWHATLI HA
IIJIOCKOCTH

[IpaBunbHBIE
MHOTOYTOJIbHUKH. [[rHa
OKPY>KHOCTH U ILIOIIAb
Kpyra. Beruucinenue
TJIOIAIe M

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

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

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

[TpumeHsTH HA ypoKe
MHTEJUIEKTyaJIbHbIE
UTPBI, VISl pa3BUTHSA
HECTaHIapTHOIO
MBIILICHMS,
BHUMaHUE K
JeTalsiM, yMEHUE
BBIJIETISITH TJIaBHOE,
JIAI0T BO3MOKHOCTb
IIPOSIBUTH 3PYAULIMIO,
HaXOJYUBOCTb U
4yBCTBO IOMOpA.
JeMoncTpanys
IPUMEPOB
OTBETCTBEHHOT'O
IpakJaHCKOI0
MIOBEJICHHUS,
IIPOSIBJICHUS
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YeJI0BEKOJIIO0US U
JI00pOCepICYHOCTH.

I[BI/I)KGHI/ISI IINIOCKOCTH

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

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

[ToBTOpenue, 060061ICHNE,
cHUCTeMaTH3alMs 3HaHUI

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

OpranuszoBaTh B
pamMKax ypoka
noouipeHne yueoHomn
U COLIMAIbHOU
YCTICTITHOCTH.
Peann3zoBsiBaTh
BOCITUTATEIbHBIC
BO3MO>XHOCTH B
pa3IMYHBIX BUJAX
JIESITEbHOCTH
y4aumxcs 3HaKOBOM
OCHOBOW,
CaMOCTOSATEIbHAS
pabota ¢ yueOHUKOM,
pabota ¢ Hay4HO-
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OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68

53

MONYJIIPHOMN
JUTEPATypOid, 0TOOP
U CpaBHEHUE
MaTepuaa 1o
HECKOJIbKUM
HCTOYHUKAM.




BeposTHOCTB U cTaTUCTHKA
7 xJacc

No HaumenoBanue pa3nenos u
/1 TEM MPOTPaMMBbI

KommyectBo gacos

KonTposrnHbIE
Bcero P
paboThI

[IpaxkTnueckue
paboThI

DJIEKTPOHHBIE
(mdpoBsbIe)
o0Opa3oBaTenbHbIC

pecypcsl

BocnurarensHbli
KOMITOHEHT ypoKa

1 [IpencraBienne JaHHBIX

2 OmnuncarenbHas CTaTHCTHKA

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 €
yUalUMUCS:
MHTEJJIEKTyaJbHbIE
UT'PBI,
CTUMYJIMPYIOLINE
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MMO3HABATEIBHYIO
MOTHBALHIO
yYamuxcs. 2

Opranu3oBbIBaTh B
pamKax ypoka
MOOIIPEHUE
yueOHOI/coruanbHOR
YCIICIIHOCTH

bubmuoreka [JOK

Ciryuaii 6 1
TyHafHai HIMEIHBOCTS https://m.edsoo.ru/7f415fdc

OO0beTUHATE
YUaIIUXCs
[IO3UTUBHBIMHU
SMOLUSAMH U
JIOBEPHUTEIHHBIMH
OTHOIICHUSIMH JIPYT
K 1pyry. Pa3BuBath
HPaBCTBEHHbBIE
OPHEHTHUPHI U

JIYXOBHBIE IICHHOCTH.
bu6mmoreka [IOK v

B 4
BE/ICHHE B TCOPHIO rpaoB https://m.edsoo.ru/7f415fdc

Coneprxanue

LIEHHOCTHOTO
XapakTepa
(nemoHcTpanusa
00pasIoB
TIpyXKemoous,
MHUPOJTIOOUS,
OTBETCTBEHHOTO
OTHOIICHHS K
OTEYECTBY, CEMBbE,

TPyAY, 3HAHUSM,
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KYJbTYype, IPUPOJIE).

BepositHOCTB M yacToTa

bubmuorexa [JOK

dopmMupoBaTh
YBa)KE€HUE K
JUYHOCTH U €€

CIIy9aifHOTO COOBITUS 4 . https://m.edsoo.ru/7f415fdc FIOCTOMHCTBAM,
no0pokKenaTeTbHOe
OTHOIIICHHUE K
OKPY>KaIOIIUM
Opranu3zoBaTh IS
YUAIIUXCS CUTYaIHH
KOHTPOJISI M OLICHKH
(xaK yueOHBIX
O0o01enue, cucreMaTu3anus 5 5 bubmmnorexa LIOK JOCTHKEHUM
3HAaHUU https://m.edsoo.ru/7f415fdc = oTmeTkH, Tak U
MOpaIbHbIX,
HPaBCTBEHHBIX,
rpak TaHCKHIX
MOCTYIIKOB).
OBUIEE KOJIMYECTBO YACOB I10 34 5 5
[MPOTPAMME
8 kiacc
KonnuecTBo vacos DIIEKTPOHHBIE
Ne HaumeHnoBanue pasnienoB u (dpoBkIe) BocnurarensHsiii
Kontponsusle  [IpakTnueckue
n/m TEM IPOTPaMMBbI Bcero o0Opa3oBaTeNnbHbIC KOMIIOHEHT ypoKa
paboThI paboTsI pecypeB!
IToBTOpenue kypca 7 kiacca 4 bubmuorexa [{OK AKIEHTHPOBATh
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https://m.edsoo.ru/7f417fb2

BHUMAaHHE
oOydJaronuxcs Ha
HPABCTBCHHBIX
npoOsemax,
CBSI3aHHBIX C
HAyYHBIMH
OTKPBITHIMH,
M3y4aeMbIMHU Ha
YPOKE; THIHOCTSIMH
BEJIMKHX
MaTeMaTUKOB

OmnucarenbHas CTaTUCTHKA.

PaccenBanne gaHHBIX

MHuoxecTBa

BeposiTHOCTE citydaliHOTO
COOBITHUS

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

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

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

IIpuMeHATH Ha ypoke
UHTEPAaKTUBHbIE

(G opMbI paboTHI €
YUYaIIUMUCS:
MHTEJJIEKTYaJIbHbIE
UTPBI,
CTUMYJIMPYIOLINE
II03HABATENIbHYIO
MOTHBAIIUIO
yYanmxcs. 2

Opranu3oBbIBaThH B
pamKax ypoka
MOOIIPEHNE
y4eOHOM/ConnampHOM
YCTEITHOCTH

O0beUHATH

ydaluxcs
[MO3UTUBHBIMU
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SMOLIMSIMHU H
JIOBEPUTEITbHBIMHU
OTHOIICHUSIMHU JPYT
K npyry. Pa3BuBarp
HPaBCTBCHHBIC
OpPUEHTHUPHI U
JTyXOBHBIC IICHHOCTH.
Coneprxanue
LIEHHOCTHOT'O
Xapakrepa
(memoHcTparus
o0pasioB
JIpyxKenoous,
MUPOJIIOOUS,
OTBETCTBEHHOI'O
OTHOIIIEHUS K
OTEYECTBY, CEMbE,
TPYIy, 3HAHUSM,
KYJIBTYpe, IPUPOJIE).

Brenenue B Teopuro rpados

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

®opMupoBaTh
YBa)KEHHUE K
JMYHOCTH H €€
JIOCTOWHCTBAM,
no0OpokenarenbHOe
OTHOIIICHHE K
OKPYKAIOLIHM

Cnyqaifablie COOBITHS

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

[IpumensTh HA ypoke
MHTEJUIEKTyaJIbHbIE
WTPBIL, IS PA3BUTHS
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O06006111EH1E, CUCTEMATU3ALIUS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

but6mmoreka [IOK
https://m.edsoo.ru/7f417fb2

HECTaHJapPTHOTO
MBIIICHHUS,
BHUMaHUE K
JeTalsM, yMEHUE
BBIJICTISITH TJIaBHOE,
JIal0T BO3MOKHOCTh
MPOSBUTE DPYIAULIHIO,
HaXO0OA4YNUBOCTh U
YyBCTBO IOMOpa.
JemoncTpanus
IPUMEPOB
OTBETCTBEHHOTO
IpaxIaHCKOTO
MOBE/ICHUS,
IMPOABJICHUA
YEJIOBEKOJIIOOHS 1
JIOOpPOCEPIEUHOCTH.

Opranu3oBaTh st
yYaIuXxcsi CUTyalnuu
KOHTPOJISL M OLICHKH
(xaK yueOHBIX
HOCTHKEHUN
OTMETKH, TaK U
MOpAJIbHBIX,
HpPaBCTBEHHBIX,
IpasKIaHCKUX
MOCTYIIKOB).
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9 xiacc

No
1/

HaumenoBanue pa3aenoB u
TE€M IPOrpaMMBbI

[ToBTOpenue kypca 8§ kinacca

DneMeHThl KOMOMHATOPUKH

KommyectBo yacos

K
Beero OHTPOJIbHBIC
paboThI
4
4

[IpakTnueckue
paboTsI

DIJIEKTPOHHBIE
(mmudpoBsIe)
oOpa3oBaTebHbIC

pecypcbl

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

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

BocnurarensHbiii
KOMITOHEHT ypOKa

AKIIEHTUPOBATh
BHHUMaHHE
oOyJaronuxcs Ha
HPABCTBCHHBIX
npooiieMax,
CBSI3aHHBIX C
HAyYHBIMH
OTKPBITHIMH,
U3y4aeMbIMHU Ha
YpOKe; THUYHOCTSIMH
BEJIMKHX
MaTeMaTUKOB

[TpumeHsTH HA ypoKe
MHTEPaKTHUBHbBIE
(bopMmbI paboTHI C
YUYAIIAMUCS:
WHTEIUICKTYaJIbHBIE
UTPBI,
CTHUMYJTUPYIOIIINE
MI03HABATEIbHYIO
MOTHBAIUIO
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yUaanmxcs. 2

OpraHu30BbIBATH B
paMKax ypoka
HOOIIPEHHE
y4eO0HOI/CoIuanbHON

bu6nmoreka [IOK

r 4
COMCTPHHCECKA BEPOATHOCTE https://m.eds00.ru/7f41a302

YCHEITHOCTH

O0benHATh
YUaAIIUXCS
MTO3UTUBHBIMU
SMOIUSIMH U
JIOBEPUTEITBHBIMU
OTHOIICHUSIMH JIPYT
K 1pyry. Pa3BuBarh
HPABCTBEHHbIE
OpPUEHTHUPHI U
JTyXOBHBIC IICHHOCTH.
bubnmnoreka [JOK Coneprxanue
https://m.edsoo.ru/7f41a302  1EHHOCTHOTO
XapaxTepa
(temoHcTpanus
00pasIoB
TIpYyXKemoous,
MUPOJIIOOUS,
OTBETCTBEHHOTO

Ucneiranusa bepnymium 6 1

OTHOLIICHUS K
OTEYEeCTBY, CEMBbE,
TPyAY, 3HAHUAM,
KYJbTYype, TPUPOJIE).

CrnydaiiHasi BeTMIUHA 6 bubmuorexa [JOK dopMupoBaTh
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O06o006mu1eHne, KOHTPOJIb

10

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

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

YBaXKCHHE K
JINYHOCTH U €€
JIOCTOMHCTBAM,
JIOOpOKeNIaTeIbHOE
OTHOIIIEHHE K
OKPYKAFOIIUM

OpranusoBaThb 115
yYaIuxcsi CUTyalnuu
KOHTPOJISL I OLIEHKH
(kaK yueOHBIX
JIOCTHKEHU N
OTMETKH, TaK U
MOpAJIbHBIX,
HpPaBCTBEHHBIX,
rpakKIaHCKUX
MIOCTYIIKOB).

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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5. YueOHO-MeTOAMYECKOE oOOecneyeHue (B TOM YUCIe IPH HAJTUYHHA BO
BHEYPOYHO¥ /1esITeJIbHOCTH)

Anrebpa, 7 xinacc/ MakapsrueB F0.H., Munmrox H.I'., Hemkos K.W. u apyrue;
nox penakuueit TemsikoBckoro C.A., AkupoHepHoe 001iecTBO «3narenbeTBo
«IIpocBereHue»

Anrebpa, 8 knacc/ MakapsiueB FO.H., Munatoxk H.I'., Hemikos K.W. u apyrue;
nop penakuueit TemsikoBekoro C.A., AkimonepHoe oOmectBo «M3aaTenbcTBO
«IIpocsemienue»

Anrebpa, 9 xnacc/ MaxkapsrueB F0.H., Munmiok H.I'., HemikoB K.W. u apyrue;
non penakuuenn TensikoBckoro C.A., AkuuonepHoe oOuiecTBo «M3aarenbeTBo
«IIpocBemenue»

['eomerpust 7-9 wiaccel. ba3oBeiii ypoBeHb. YueOHuk (k HOBomy DII, 2023
roa). YMK "T'eomerpus Atanacsu JI.C. (7-9)". ®I'OC

Maremartuka. BeposTHOCTh u cratucTuka: 7-9-e¢ kiacchl: 0a30BBI ypOBEHB:
y4eOHUK: B 2 dacTax, 7-9 knaccel/ Beiconkuit 1.P., Smenko WU.B.; mox pen.
Amenko U.B., Akiimoneproe o61ectBo «M3marenscTBo «IIpocBemnieHne»
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