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MaremaTuka: ajaredopa
MOSCHUTEJIBHASA 3AININCKA
JHannas pabouast mporpamMma yueOHoro npeamera «Marematuka» i 7a, 76, 8a,
80, 9a, 96 kaccoB pa3paboTaHa Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs U
COCTAaBJICHA C YYETOM KaJIEHJApHOIO MJIaHA BOCIIUTATEIbHOM pabOThI Ha
2023/2024 yueOHbIl TOJ1 B COOTBETCTBHUU:

1. ®enepanbHbii 3akoH 0T 29.12.2012 Ne273-®3 «O06 o0pa3oBaHuu B

Poccuiickoii @enepanumny (¢ U3MEHEHUSIMU);

2. Ilpmkaz MunucrepcTtBa mpocsemeHns Poccuiickon @enepanuu  OT

31.05.2021 Ne 287 «OO0 ytBepkaeHun (QenepaibHOTO TOCYAapCTBEHHOTO

o0pa3oBaTeIbHOTO  CTaHJapTa OCHOBHOTO  oOmiero oOpazoBaHus»  (C

U3MEHEHUSIMHU );

3. Ilpuka3 MunucrepctBa oOpa3oBaHusi u Hayku Poccuiickoit denepanuu oT

17.12.2010 Ne 1897 «O06 ytBepxkaeHun ¢eaepaabHOrO ToCydapCTBEHHOTO

00pa3oBaTeNBLHOIO  CTaHJapTa OCHOBHOIO  0oOmero  ooOpazoBaHus»  (C

U3MEHEHUSIMU );

4. llpuka3 MunucrepctBa 1npocsemieHus Poccuiickoii ®eneparuu  OT

18.05.2023 Ne 370 «OO6 yrBepxkaeHun (enepanbHOil 00Opa30BaTEIbHOM

MpOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUS»;

5. Ilpukaz MunucrepcrBa mnpocsewmeHuss Poccuiickon @enepauuu  OT

02.08.2022 Ne 653 «OO0 yTBepx)aeHUU (PeaepaibHOTO TepeyHs SJIESKTPOHHBIX

00pa3oBaTEIbHBIX PECYPCOB, JOMYIICHHBIX K UCMOJIb30BAHUIO MPU peaTu3aiun

UMEIONIUX TOCYJApCTBEHHYIO aKKpeAUTaI[Mi0 00pa3oBaTeIbHBIX MPOrPaMM

Ha4yaJIbHOI'O 00IIET0, OCHOBHOTO OOIIIET0, CPEJHETO 00111ero 00pa3oBaHus»;

6. OcCHOBHOI 00pa3oBaTEILHON MPOrpPaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUs

MBOY «Mopckas cpenusisi oomieodpa3oBaTenbHas mkoyia uMm. B.A. [lepsruna»

ropoackoro okpyra Cymak Ha 2023-2028 rr., yTBEp>KICHHOW MNPUKA30M OT

28.06.23r. Ne 161;

7. Yuebnoro mana MbBOY «Mopckas cpennsisi o01ieo0pa3oBaTenabHasi MmKoJia

uM. B.A. Jlepsiruna» ropoackoro okpyra Cynak, yTBEpPKIACHHOTO IMPUKA30M

28.06.23r. Ne 161;

8. Ilomoxxenuem o paboueit mnporpamme MBOY «Mopckas cpenHss

obmeoOpa3oBarenpHas mkona uM. B.A. Jlepsruna» ropoackoro okpyra Cynax,

yTBepkAeHHOTO Npuka3zoM oT 30.08.2023r. Nel88.

Cpoxk peanuzanuu 2023/2024 yuyeOHbIii 1o

Anrebpa sBISETCS OAHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro

o0pa3zoBaHus: OHA 00ECIIEYMBAECT N3YyUYCHHUE IPYTUX TUCHUILIMH, KaK €CTECTBEHHO-
HAy4YHOr0, TaK MU TYMaHUTAPHOTO IUKIJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIsi
POJIOKEHUsT 00pa30BaHUs U B MOBCEIHEBHOM *U3HU. PazBuTHe y oOydaronmxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUU U CYIIHOCTH ajreOpanvyecKkux
abcTpakiuii, cnoco0e OTpaKeHHs] MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOLECCOB
B IpUpPOJie M OOIIECTBE, POJM MAaTeMaTHYECKOrO MOJICIUPOBAHUS B HAyYHOM



NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U KaueCTB MBIIUICHHS, HEOOXOUMBIX JUIsl alalTallil B COBPEMEHHOM LIM(PPOBOM
oOmiectBe. M3ydyenume anreOpbl oOecrieyMBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpPaBHMBAThb, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUS U BBIBOJIBI,
dbopmynupoBath yTBepkaeHus. OCcBOeHHE Kypca alreOpbl o0ecrieynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIIEHUSI O00YyYalomuXxcsi: OHM HMCHOJB3YIOT JIeyKTUBHBIE WU
UHIYKTHUBHBIE pacCyXIeHHs, 0000IeHne U KOHKPETU3alluI0, abCTparupoBaHue M
aHanoruto. OOydyenue  anrebpe  mpeamnoyiiaraeT  3HAYUTENbHBIA  O00BEM
CaMOCTOATEILHON JESTENIbHOCTH O0O0YYalolIUXCsl, MO3TOMY CaMOCTOSTEIbHOE
penieHue 3aa4 ABJISeTCs peaau3alnen 1esTeIbHOCTHOrO MPUHIIUIA 00yYeHHUS.

B crpykrype mporpammbl yueOHOro Kkypca «Ainredpa» mjii OCHOBHOTO
oOurero 00pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOIUUYECKUE
auHuK: «Hucna u BeIUUCIEHUSD», «AJreOpandeckue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnmas M3 3THUX COAEPKATETbHO-METOIUYECKHUX
JIMHUM Pa3BUBACTCs HA MPOTSHKEHUN TPEX JIET U3YUYEHUs Kypca, B3AUMOIAECHUCTBY C
JPYTUMU €ro JUHUAMH. B Xone u3ydeHuss ydeOHOro Kypca oOydarommmcs
OPUXOAMUTCS JIOTHUECKU PacCyKJIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B cBsi3u ¢ 3TMM B mporpammy y4deOHOro kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3Jenax
MaTEeMaTH4YEeCKOro 00pa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYArOUUMHUCS
OCHOB  YHHMBEPCAIIBHOTO  MareMmaTuueckoro s3pika. ComepxarenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO yuyeOHOro Kypca «Anredpa» SBISIETCS €ro
WHTETrPUPOBAHHBIN XAPAKTED.

Conepxxanue nmHUHA «Yuciia W BBIUYHUCICHUSD CIY)KAT OCHOBOW A
JAJIbHEMIIEro U3y4eHUss MATEMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIUXCS
JIOTUYECKOT0 MBIIIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS AIrOPUTMAMHU, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl IOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHA O 4YMCJEe HAa ypPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
CBSI3aHO C PAaLMOHAIBHBIMH M HMPPALMOHAIBHBIMU 4YHCIaMH, (OpPMHpPOBaAHHEM
MPEJCTaBICHUM O JIGMCTBUTEIBLHOM 4YHCJIE. 3aBEPIICHHE OCBOCHMS YHCIIOBOU
JUHUHA OTHECEHO K cpeHeMy o0rieMy o0pa3oBaHUIo.

Copepxanue qByX alreOpanveckux JUHUNA — « AreOpanyecKkre BhIpaXeHUs
U «YpaBHEHUS U HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO y OOyHAIOIIUXCS
MaTeMaTUYEeCKOro ammapara, HEOOXOAMMOIo JUIsl PELIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX IMPEAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 00miero oOpa3oBaHusl YYEOHBIM Marepuai TPYNIHPYETCS BOKPYT
paIMoOHANBHBIX BBIpAXEHUH. AnreOpa JeMOHCTPUPYET 3HAYCHUE MAaTEMATHKU KaK
A3bIKA JUISI TIOCTPOCHMS MaTEMaTHYECKUX MOJEIEH, OINMCAHMUS IPOLECCOB H



SBJICHMM peaqbHOTO Mupa. B 3agaun oOyueHus anreOpe BXOIAIT TaKKe
JalbHENIee pa3BUTHE AJITOPUTMUYECKOTO MBIIIJICHUsS, HEO0OXOJUMOro, B
YaCTHOCTH, JJIi OCBOCHHMS Kypca HWHGOPMATHKH, W OBJIAJICHHE HaBBIKAMH
JeNyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanne cuMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPaKEHNUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Coneprkanue pyHKIIMOHAIBHO-TpaQUUeCKO JTMHUM HAIEICHO Ha MOJyYeHHE
0oOy4JaroIMMHCS 3HAHUNA O (PYHKIMSIX KaK BaKHEHIIEeH MaTeMaTH4ecKON MOJENH
JUISL OIICaHUsSl M UCCJIEI0BaHUS Pa3HOOOPa3HbBIX MPOILIECCOB U SIBJICHUM B MIPUPOJIE
u obOmectBe. M3yyenue marepuana CIOCOOCTBYET PAa3BUTHIO Yy OOYYaIOIIUXCS
YMEHHS UCIOJIb30BATh PA3IMYHbIC BHIPA3UTEIIbHBIC CPEICTBA SI3bIKA MATEMATHKHU —
CJIOBECHBIE, CHMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMUpOBaHHE
NPECTaBICHUN O POJIM MaTEeMAaTUKH B PA3BUTHH ITUBWIIM3AINH U KYJIbTYPBHI.

CornacHo yueOHOMYy IulaHy B 7-9 kjaccax wu3ydaercss y4deOHBIA Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE DPAa3felibl COJEp KaHUS:
«Uncna W BBIYUCICHUA», «ANreOpandecKkue BBIpAKCHHUS», «YpaBHEHUS U
HEPaBEHCTBaY», « DYHKIIUN.

Ha uzyuenue yueOHoro kypca «Anredpa» otBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 vaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HefieNi0).



COJEPKAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE U NECATUYHBIE, TIEPEXO] OT OJHOU (OPMBI 3amUCU
npobeit k apyroi. IloHATHe palnMOHAIBLHOTO 4YHCHIA, 3allCh, CpPAaBHEHHE,
yIOPSIOYMBAHUE  PAIMOHANIBHBIX  yuced. ApudMeThdeckue JCHCTBUSL  C
palMOHAIBHBIMYA YuciaMu. Perenue 3a1ad U3 peaibHON MPaKTHUKKA Ha 4acTH, HA
TpooHu.

CreneHb € HaTypaJIbHbIM TOKa3aTeJeM: OIpejesieHrne, Mpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/ieNieHus, 3anuch Oonbiux uncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BHJIE pOOU U JpOoOH B BUJIE MPOLIEHTOB. TpU OCHOBHBIC 33a/layd Ha
IPOLIEHTHI, pELICHUE 3a7a4 U3 PEATbHON IPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE HA  MHOXKUTEIU
HATypaJIbHBIX YUCEI.

PeanbHble  3aBucHMMOCTH, B TOM  4YuCile T@psMas U oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJiredpandecKkue BbIPaKeHHU s

[IepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKly BEINYNHAMH B BUJIE
(dopmyinbl. Beruucnenus no ¢popmynam. [IpeobpaszoBanue OyKBEHHBIX BbIPAXKEHUH,
TOKJIECTBEHHO DaBHbIE BBIPAKEHMs, MpaBUia MpeoOpa3oBaHUd CYMM H
IPOU3BEACHUI, MPAaBUIIA PACKPBITHS CKOOOK U MPUBEACHUS MOJO0HBIX CIaraeMbIX.

CBoOIICTBa CTENEHU C HATYPAJIBbHBIM IT0KA3aTEJEM.

OpnounieHsl 1 MHOrowieHsl. CreneHp MHOrowieHa. CioXeHue, BBIYUTAaHUE,
YMHOKEHUE MHOIOYJIEHOB. DOpMyJIbl COKpPAIEHHOTO YMHOXKEHUSA: KBaJpar
CyMMBl M KBajpar pasHocTu. Popmyna pa3sHOCTH KBaaparoB. PazmoxeHne
MHOT'OYJIEHOB Ha MHOYKHTEJIN.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHs, IpaBuja IpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JluHeiHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JMHEUHOTO
YPaBHEHMsI, pEUIEHUE JIMHEWHbIX ypaBHEHUU. COCTaBIIEHHE YpaBHEHHWM 110
YCJIOBMIO 3a7jaui. Penmenne TeKCTOBBIX 3a7a4 C OMOILBIO YPaBHEHUN.

JIuneiiHoe ypaBHEHHE C ABYMS IE€peMEHHBIMH U ero rpaduk. Cucrema JIByX
JMHEVHBIX YpPaBHEHUW C JBYMs II€pEeMEHHbIMU. PemeHune cucrem ypaBHEHUU
crocoboM TMoAcTaHOBKU. [lpuMmepsbl perieHus: TEeKCTOBBIX 3aJad C IOMOIIbBIO
CHCTEM YPABHECHUM.

DOyHKIMHU



Koopannara Touku Ha npsiMoin. HuciioBele MPOMEXKYTKH. PaccTosgHue mMexay
JBYMsI TOYKaMHU KOOPJAMHATHOM IIPSAMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alciucca u opauHaTa
TOYKHM Ha KOOPJMHATHOM TuiockocTu. [Ipumepst rpadmkoB, 3a1aHHbIX (HOpMyTIaMHu.
Urenne rpadukoB peanbHbIX 3aBucuMoctei. [lonstue ¢ynknuu. [padux
¢bynkiuu. CoiictBa ¢pyHkuuid. Jluneiinas @yukius, e€ rpaduk. ['padux dynkumu
y = |X|. I'paduyeckoe peineHne JIMHEHHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUH.

8 KUIACC

Yucsia 1 BBIYMCICHUSA

KBagpatueiii kopeHb u3 uucna. [loHsitue 00 wWppanmoHAIBPHOM YHCIE.
JlecsTuuabie TpUOIMHKEHUST UppallioOHANBHBIX yncen. CBoWcTBa apu(METUUECKIX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHUE K MPEeoO0pa30BaHUIO YHNCIOBBIX BBIPAKCHUI
Y BBIYUCIICHUSM. [[€MCTBUTEIbHBIC YHCIIA.

Crenens ¢ 1enbIM NoKazaTesaeM U e€ cpoiicTBa. CTaHaapTHas 3alKCh YHUCIA.

AJireOpanyvecKue BbIPaKeHH s

KBagpatuelii  TpéXxwieH, pa3JIOKEHUE KBAJPAaTHOrO TPEXUIEHA Ha
MHOKHUTEIHU.

AnreOpandeckass ApoOb. OCHOBHOE CBOWMCTBO ajreOpanveckoil Ipoolwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHE, JEJIeHHE anreOpandeckux JIpoOei.
PanrionanbsHbIe BhIpaKeHUsI U UX MPeoOpa3oBaHue.

YpaBHeHUs] U HEPABEHCTBA

KBagpatnoe ypaBHeHue, Gopmyna KOpHEHW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCS K JJUHEWHBIM U KBaJPATHBIM.
[Ipocreiimue ApoOHO-paIllMOHAIbHBIE YPABHEHHUS.

I'paduueckas unuTepnperanys ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpaBHEHUWW C JBYMsS N€peMEHHbIMH. l[Ipumepsl pemeHus cucreM
HEJIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a7a4 anreOpanyeckum CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HeEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOW INEPEMEHHOM.
Cucrembl TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOI.

DOyHKUUHA

[lonsitue Qynknuu. OO6nacTe oONpeaesieHUuss W MHOXKECTBO 3HAYCHUM
¢bynkuu. CriocoObl 3aaHus QyHKIIHM.

I'padbux ¢ynkuuu. YUrenue cBoilcTB GyHKUMHU 1O €€ rpaduky. IIpumeps
rpa@ukoB GYHKLIHNA, OTPAKAIOIIMX PeaTbHbIE MTPOLIECCHI.



OyHKIMY, ONMHUCHIBAOINNE TPSIMYI0O H OOpPaTHYI TMPOMOPIIMOHATHHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun Y = X2, y = X3, Y = VX, y=|x|. ['paduueckoe
pElICHUE YPAaBHEHUN U CUCTEM YPaBHEHHM.

9 KJIACC

Yucia 1 BHIYHCICHUA

PanrionanbHble yncia, MppalMoOHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JecITUYHbIEe ApoOU. MHOXKECTBO NEUCTBUTENIbHBIX YUCEN, JCHCTBUTENIbHBIEC YHCIIaA
Kak OECKOHEYHbIe JeCATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXy MHOKECTBOM JEHUCTBUTENIBHBIX YUCEN U KOOPAUHATHOMN MPSMOM.

CpaBHeHME JIEWCTBUTENIbHBIX 4HCENl, apupMeTHYecKue JEeHUCTBUS C
NENCTBUTENBHBIMU YUCIAMU.

Pa3zMepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIbHOCTh IPOLIECCOB B
OKPY’KAIOLIEM MHUpE.

[TpubnmxEHHOE 3HAUEHHE BEIMYUHBI, TOUHOCTh NpUOIKeHus. OKpyriieHue
yucen. [Ipuknaka v oieHKa pe3yJIbTaTOB BEIYMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHHM, CBOISIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEU M YETBEPTOU
CTEIICHEN Pa3I0KEHUEM HA MHOKHUTEIU.

Pemienne apoOHO-pallMOHANBHBIX ypaBHEHMU. PeleHne TEeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMs NEpPEMEHHBIMH U ero rpaduk. PemieHune cucreMm OByX
JIMHEWHBIX YPABHEHU C ABYMs NIEPEMEHHBIMU. PellieHne cucrteM IByX ypaBHEHUH,
OJTHO M3 KOTOpPBIX JIMHEWHOe, a JApyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenne cucrem
JVHEMHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.
I'padmyeckass MHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DOyHKIUHA

KBagpatuunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabona, KoOpaWHATHI
BEPIIMHBI TTapabOoIbl, 0Ch CAMMETPHUH MapaloJIbI.

Ipadukn byukmumii: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = [x| u ux
CBOMCTBA.

YucJioBbIC IOCTIEA0BATEIBLHOCTH U MPOrPecCUm



[ToHaTHE YKCIIOBOM MOCIEAOBATENBHOCTU. 3aJlaHHE MOCIEI0BATEIbHOCTU
peKyppeHTHO# dhopmMyon u Gopmysoit N-To wieHa.

Apudmernueckass U reomerpuueckas nporpeccun. Dopmynsl N-TO ujeHa
apu(pMETHIECKON 1 TE€OMETPUUECKON MPOTPECCUI, CYMMBI MIEPBBIX N YJIEHOB.

N300pakenne wieHOB apuPMETHUYECKONM M TEOMETPUYECKON Mporpeccuit
TOYKAaMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHLMUAJIBLHBIA POCT.
CioxHbIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MporpamMmbl y4yeOHOro Kypca
«Anre0pa» XapakTepHU3yIOTCS:

1) naTrpuoTHYECKOEe BOCIUTAHME:

IPOSBICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUCKOU
MaTEMaTUKH, LEHHOCTHBIM  OTHOUIEHMEM K  JOCTHIKECHMSIM  POCCUHCKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHMYECKOM IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA W peasn3ali ero
npaB, MPEACTaBICHUEM O MAaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKJACHHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEIIbHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4yacTME B pELIEHUWU MPAKTUUYECKUX 3a/ad
MaTEeMaTUYEeCKON HamNpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KU3HU JJI1 YCHEIIHOW MpOoQecCHOHATbHON
NEeSATENbHOCT M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM M
NOCTPOEHUEM MHIAUBUIYAIbHON TPAEKTOPUH OOpa30BaHUs U )KU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3creTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHHH, pacCyXICHUW, YMEHUIO BHUAETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UICKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
npeacTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTHYeCKONl HayKd Kak cgepbl UelI0BEYECKOM
JEATENBHOCTH, ATANOB €€ Pa3BUTUSA M 3HAYMMOCTH ISl PA3BUTHS LIMBWIM3ALUHU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKH M MAaTEMaTUYECKOH KYJIbTYpOil KaK CpPeACTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM NPOCTEHIIMMHU HABBIKAMH HCCIEN0BATEIbCKOM
NEeSATENBHOCTH;



6) ¢usuyeckoe BoOcnUTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 310POBbSl H
3MOLMOHAJIBHOIO 0J1ATONOTyYHs:

TOTOBHOCTBKO NPHUMEHITh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOr0  o0paza KU3HU  (30pOBOE  THTAHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUM W OTAbIXa, pEryispHas Qusnueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTbIO HaBbIKAa pPEQIIEKCHM, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TaKOTr0 K€ IIpaBa Ipyroro 4eJlioBeKa;

7) 3kos10TMYecKOe BOCTIMTAHME:

OpUEHTallMEe Ha NPUMEHEHUE MaTeMaTU4YeCKUX 3HAHUU JJIs pelleHus 3ajad
B 00JIaCTH COXPAaHHOCTH OKpYXKarolled cpenbl, IUIAaHUPOBAHUS IOCTYIKOB U
OLIEHKM WX BO3MOXHBIX IOCJIEICTBUN JJs OKpY)KAIOLIEH Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) apanTanus K M3MEHSIOMUMCS YCJOBHAM COLMAJIbHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA y JPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESITeIbHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHWUW, B TOM YHUCIE
(GbopMynHpoBaTh UJIEU, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAE€(PUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IJTAaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyallMI0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOLIUMHA KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUs U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H

NOCJIEACTBUSA, ((OPMHUPOBATH ONBIT.
METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbHbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOUIEHWH MEXIy MOHATHIMH, (HOPMYITHPOBATH
OTIPENICNICHUs]  MOHATUN, YCTAHABIWBATh  CYIICCTBEHHBIA  TPHU3HAK
KIaccu(uKayu, OCHOBaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
IPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmymupoBaTh U  NpPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CANHUYHBIC, YACTHBIE U OOIIHE,
YCIIOBHBIE;



BBISIBIISIT ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeunss B (aKTax, AaHHBIX, HAONIOJACHUSX W YTBEPKICHHSIX,
npeajaratb ~ KpUTEpUM 7 BBISABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIA;

JieNiaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUI 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTelbCTBA MaTEMAaTUUECKUX YTBEPKICHUHN (MpSAMbIE U OT
POTUBHOI0), MPOBOJUTH CAMOCTOSATEILHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTH4YeCKUX (aKTOB, BBICTpAWBATh apPryMEHTAIMIO0, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BLIOMpATh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PCIICHHS, BBHIOMPATh HaWOOJIEC MOAXOMSINIMA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUCB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCIIOJI30BaTh BOMPOCHI KAK MCCIIEIOBATENbCKUM MHCTPYMEHT MO3HAHMS,
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOUIME MPOTUBOPEUHE, MpOoOIEeMYy,
CaMOCTOATEJIbHO YCTaHABIMBAaTh HCKOMOE U JIaHHOE, (OpMHUpPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHUE;

OPOBOJAUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM
AKCIIEPUMEHT,  HEOOJIbILIOE  HWCCIAEAOBAHME 1O  YCTAHOBJIEHUIO
OCOOCHHOCTEM MAaTEMAaTUYECKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXK]Ty COOO0M;

CaMOCTOSITEIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI 110 pe3yJibTaTaM
MPOBENEHHOIO HAOIIOJEHUS, MCCIEIO0BAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIEHUN;

MIPOTHO3UPOBAaTh BO3MOYKHOE Pa3BUTUE MPOLECCA, a TAKXKE BbIABUIATH
MPENOIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSAX.

Pabora ¢ nHpopmanmei:

BBISIBIISAITh HEJIOCTATOYHOCTh W HM30BITOYHOCTh HWH(OpMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJIs PELICHUS 3a]1a4u;

BbIOMpaTh, AaHAJIU3UPOBATH, CUCTEMATHU3UPOBATH W HUHTEPIPETUPOBATH
nH()OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BBIOWpaTh GopMy TMpeAcCTaBiIeHUS HWHPOpPMAIMM H WLIIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, JuarpaMMaMy, WHOW Tpapukod U HX
KOMOMHAIIMSIMU;

OIICHUBATh HAAEKHOCTH WH(MOpPMAIIMU TIO KPUTEPHUSM, MPEATI0KEHHBIM
yauTeneM Wik chopMyITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHS:



BOCIIpUHUMATh U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBHUH C
YCJIOBUSIMHU U LIEISIMHU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO
XOJy pelIeHUs 3a7aui, KOMMEHTUPOBATh MOIYYE€HHBIN pe3ylbTaT;

B X0l 00CYXAECHHUS 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYXAaeMOI TEMBI,
npoOJIeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh MI€H, HAIICIICHHBIEC Ha MIOUCK
pElIeHMs, COIMOCTaBISATh CBOM CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHMAJIOTa, OOHApYXUBATh Pa3lIMyUE€ U CXOJICTBO MO3UIIUMN, B
KOppeKTHOU (popme hopMyIrMpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;
OPEICTaBIsATh  pe3yjbTaThl  pelIeHUs  3aJaud,  OKCIIEPUMEHTA,
UCCIIeIOBaHUs,  TPOEKTa,  CAMOCTOSITEILHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS C YIETOM 337249 MPE3CHTAIIMA U OCOOCHHOCTEH ayUTOPUH;
NOHMMAaTh W HCTOJb30BaTh  MpPEUMYyIIeCTBA  KOMAHIHOW U
UHAUBUAYAIbHONH paOOThl MpU pEHIeHUH Y4eOHBIX MAaTeMaTHYECKHX
3azay;

NPUHUAMATH 1IeJIb COBMECTHOM AESATEIbHOCTH, TUNIAHUPOBATh OPTaHU3AINIO
COBMECTHOW paboThl, pacmpeneisiTh BUABI pabOT, JOTOBapUBATHCA,
00CyX1aTh TIPOIIECC U PE3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOIbKHUX
JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX (opmax paboTel (0OCyXIeHus, 0oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI M JPYTUE), BBIMOJIHATH CBOIO YacTb
paboThl M KOOPAMHUPOBATH CBOU JCHCTBHS C IPYTUMH YJCHAMH KOMAaH/IbI,
OILICHMBATh KaueCTBO CBOETO BKJIaJa B OOIMMN MPOIYKT MO KPHUTEPHUSM,
chopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJIAbHBIC yqeﬁﬂme [[eﬁCTBI/IH
CaMoopraHmamm:

CaMOCTOSITEJILHO COCTABJIAThH IUIaH, allfCOPUTM pEelIeHUs 3aAauu (WU ero
4acTh), BBIOMpATh CHOCOO PEIICHUS] ¢ YUYETOM HMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BIIQJIETh CcHoco0aMHU CaMOINpPOBEPKH, CAMOKOHTPOJIS Ipoliecca U
pe3yJibTaTa PEUICHUS] MATEMAaTUYECKOW 3a/1a4H;

NPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUU
3aJlayd, BHOCUTb KOPPEKTUBBI B [ICSITEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, HAWJCHHBIX OIMUOOK, BRISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBHUE pe3yJibTaTa ACATEIbHOCTH MOCTABICHHOM IIEJIN
1 YCIIOBUSM, OOBSCHATH MPUYHHBI JIOCTHIKCHUS WUIH HEJIOCTIKCHUS IICIIH,
HaXOJIUTh OIINOKY, TaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbHI

K xoHmy oOyuenuss B 7 kJjacce OOyYarOIIMIICS TMOJYYUT CIIECAYIOIIHE
peAMETHBIE PE3YIbTATHI:

Ymncsia 1 BBIYUCTICHUSA

BreinonuaTh, couerass YCTHbIE U NMHUChbMEHHBIE MNPUEMBI, apuPMeTHUYeCKue
JEUCTBUS C pallMOHATBHBIMU YUCIAMU.

HaxomuTe 3HAYCHWS YHUCIOBBIX BBIPAKECHHWHA, MPUMEHSTH Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUI JPOOHBIX BBIPAKECHUM, COIEPIKAMINX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.

[TepexomuTh OT omHOW (HOPMBI 3aMKCH YKCEN K APyroi (mpeoOpa3oBBIBATH
IECSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB ).

CpaBHUBATH U YNOPSAI0UYNBATH PALIUOHAIIbHBIC YUCIIA.

OKpyrisTh yucia.

BpINONHATH MPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUN, OLIEHKY 3HAUEHUN
YHUCJIOBBIX BBIPAKEHUI. BBINMONHATE JNEHCTBUS CO CTENEHSMH C HATypalbHBIMU
MOKA3aTEISIMH.

[IpyuMeHAT,  NpU3HAKK ~ JEIUMOCTH,  PA3J0KEHUE HAa  MHOXKHUTEIH
HATypaJIbHBIX YUCET.

Pemath mpakTUKO-OPUEHTUPOBAHHBIE 33JaYd, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYUH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pELICHUs 3a7ady ¢ y4ETOM OTPAaHUYEHHI, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AsiredOpanyecKkue BbIpPasKeHUS

Hcnonb3oBaTh anreOpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B IIpoliecce OCBOEHUS yueOHOro MaTepuarna.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPOKEHUH MNpPH 3aJlaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHHUS B MHOTOYJIEH
NpUBEACHUEM MOJOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbINONHATE yMHOKEHHE OJIHOWJIEHAa HAa MHOTOWIEH M MHOTOWIEeHa Ha
MHOT'OYJIEH, TPUMEHSTH (hOPMYJIbI KBaJIpaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcCylecTBIATh Pa3lioKEHUE MHOTOWICHOB HA MHOMKUTEIM C MOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOLIEro MHOXMTENS, TPYNINUPOBKH  CIAraeMbiXx,
npuMeHeHUs (HOPMYJT COKPAIIEHHOTO YMHOXKECHHUS.



[TpumensaTs mpeoOpa3oBaHsl MHOTOWICHOB JIJIsl PEHICHUS Pa3UYHBIX 3a]a4
U3 MaTEMaTUKHU, CMEXHBIX IIPEJAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpPAIbHBIMU II0OKA3aTEISIMHU JUIS
npeoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHUS C OJHOM NMEPEMEHHOW, MPUMEHSS IpaBUiIa
nepexo/ia OT UCXOJHOTO YPaBHEHUS K pPaBHOCUIIbHOMY emy. [IpoBepsTh, sBIseTCS
JIM YUCJIO KOPHEM YpPaBHEHMUSI.

[IpumensTs rpaduyecKkre METO bl IPU PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepsl MNap 4YHUCEN, SBISIOMIMXCA PEIICHUEM JHHEHHOTrOo
yYpaBHEHUS C IByMs IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOM IUIOCKOCTH TpaduK JMHEHHOTO YpPaBHEHHUS C
JIBYMsI TEPEMEHHBIMHU, TMOJB3YyACh TIpapUKOM, MNPUBOJUTH MNPUMEPHI pEIICHUS
ypaBHEHUS.

Pemate cuctembl ABYX JIUHEHMHBIX YpaBHEHUM C IBYMSI IEPEMEHHBIMH, B TOM
qucIie rpapuuecKu.

CocrtaBisiTh W pemiaTh JHUHEHHOE YpaBHEHUE WU CUCTEMY JIMHEHHBIX
YpaBHEHUW TI0 YCJIOBHUIO 33/laud, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4M MOJyYECHHBIN PE3yJbTarT.

DOyHKIUH

N3o0paxarh Ha KOOPJIMHATHOU MPSIMOM TOUKHU, COOTBETCTBYIOIINE 3a/JAHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YHCJIOBBIC MPOMEXKYTKHU Ha
anreOpanyecKoM sI3bIKe.

OTtMeuaTh B KOOPJMHATHOW TJIOCKOCTHA TOYKU MO 3aJlaHHBIM KOOPJUHATaM,
CTpOUTh Ipaduky TUHENHBIX QyHKUKNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIMIBIO (YHKIIMKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTh, BPEMS, PACCTOSHHE, LI€HA, KOJMYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTD, BpeMsi, 00bEM paObOTHI.

HaxonuTs 3HaueHne QyHKIMY 110 3HAYCHUIO €€ apTyMEeHTA.

[Torumats rpadudeckuii cocod MpeACTaBICHUS W aHAIM3a WH(POpPMAIUH,
U3BJICKATh U UHTEPIPETHPOBATH MHGOPMAIINIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEH.

K xoHmy oOydenus B 8 kJjacce OOYYaIOIIMICSA TOJYYHT CIICIYIOIIHE
pPEAMETHBIE PE3YIbTATHI:

Yucia 1 BHIYMCICHUSA

Hcnonb30BaTh HayadbHbIE MPEJICTABICHHUS O MHOECTBE JEHCTBUTENbHBIX
YHCEeJN ISl CPAaBHEHUS, OKPYTJICHUS ¥ BBIYUCIICHUH, N300paXkaTh JIEHCTBUTEIIHHBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.



[IpumensaTy moHSATHE apu(METUUYECKOTO KBAJPATHOTO KOPHS, HAXOIUThH
KBaJIpaTHbIE KOPHHU, MCIOJB3yS MPU HEOOXOJAMMOCTH KaJlbKYJSTOP, BBITIOJHSTH
npeoOpa3oBaHusl BBIPAKEHUHN, COACPNKANIUX KBAJpPATHBIE KOPHH, HCIOJIb3Ys
CBOWCTBa KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YUCET C MOMOIIBIO JECATUYHBIX
npo0eii u creneneit uncia 10.

AsiredOpanyecKkue BbIPasKeHUS

[IpyMeHATP MOHATHE CTENEHUW C 1LENbIM IOKAa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BEIPAKEHUM, COAEpKAIUX CTETICHU C LIETBIM IMOKa3aTeIeM.

BbINONHATE TOXJIECTBEHHBIE MPEOOpPa30BAHUS PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBUJI ICUCTBUI HaJl MHOTOYICHAMU U alre0OpandecKUMM IpoOsIMH.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIIU.

[TpumensTh MpeoOpa3oBaHUs BRIPAKCHUH JIS PEIICHUS Pa3IUYHbIX 3a]a4 13
MaTE€MATHKH, CMEKHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHElHbIE, KBaJpaTHbIE ypaBHEHUS U pallMOHAJIbHBIC ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHU C IBYMs IEPEMEHHBIMH.

[IpoBOaUTH IPOCTEUIINE UCCIEAOBAHNUS YPABHEHUN U CUCTEM YpPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKuX MpejcTaBieHuil (yCcTaHABIUBAaTh, UMEET
JU ypaBHEHHE WJIM CHUCTEMa YPaBHEHHMU peIleHHs, €CId UMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciiOBeCHON (HOPMYIUPOBKM 3aladu K €€ airedpanyeckou
MOJEIIM C TIOMOIIBbIO COCTABJIICHUSI YpPaBHEHHUS WM CHUCTEMbl YpPaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yibTarT.

[IpuMeHsATH, CBOWCTBAa YMCIIOBBIX HEPABEHCTB [Jisi CPAaBHEHUS, OIICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM W MX CUCTEMBI, JAaBaTh
rpa@uUecKyr0 WUTIOCTPAIUI0 MHOXKECTBA PEIICHWA HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIUH

[TornmaTh ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIE TOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAYCHHUSI), OMPENCNITh 3HA4YCHHE (DYHKIUHA TIO 3HAYCHUIO
apryMeHTa, OIpeessTh CBOMCTBA GYHKIUH 1O €€ rpaduKy.

Crtpoutb rpaduku djeMEeHTAPHBIX QYHKIIUA BHJIA:

y = kix, y = x2, y = x3,y = ||, y = VX, omuchIBaTh CBOWCTBA YHCJIOBOI
dbyHkuuu no e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOyYaroIIMIiCS TMOJYYUT CIIEAYIOIIHE
peAMETHBIE PE3YIIbTAThI:

Ymucsia v BBIYUCTICHUSA

CpaBHUBATH U YNOPSIOUYNBATH PAllUOHAIIbHBIC U UPPALlMOHANIbHBIC YUCIIA.



BoimonasaTe  apudMeTrndeckue JEUCTBHS € pallMOHATBHBIMU YHUCIIAMH,
coyeras YCTHbIE M IIMCBbMEHHBIE NPUEMBI, BBINOJHATH BBIUMCIEHUA C
VPPalUOHAIBHBIMYA YUCIIAMH.

HaxoguTe 3HadeHWs CTENEHEW C MEIbIMH I[IOKa3aTesiIMU MW KOPHEH,
BBIYMCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN.

OKpyrJisiTh IEWCTBUTENBHBIE YHUCJA, BBINOJIHATh MPUKUAKY pPE3yibTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] 1 HEPABEHCTBA

Pemarp nvHElHbIE W KBaJpaTHbIC YPAaBHEHHWs, YPABHEHUS, CBOASALIMECS K
HUM, IPOCTEHIIINE IPOOHO-PAIIMOHATILHBIE YPABHEHHUS.

Pemarp cucrembl IBYX JIMHEHHBIX YPAaBHEHUH C JABYMsI IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemiate TekcTOBBIE 3ajauM  alreOpaMvdecKuM CIOocO0OM C  MOMOIIBIO
COCTaBJICHUsI YPABHEHHUS UM CUCTEMBI IBYX YPABHEHUN C ABYMsI [IEPEMEHHBIMU.

[IpoBoauTh MpoCTENUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHHH, B
TOM YHCJI€ C TPUMEHEHHEM TpauuecKkux mpeacTaBieHui (ycTaHaBIWBaTh, UMEET
JY ypaBHECHHE WJIM CUCTEMa YPaBHEHHUM PEUICHUS, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

Pemate nuHelHBIE HEpPaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, H300pakaTh
pellIeHuE HEPABEHCTB HA YHMCIIOBOW MPSMOM, 3aMUCHIBaTh PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemare cucTEMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, U300pakaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aIUCHIBATh PEHICHHUE C TOMOIIBK) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 3aa4.

DOyHKIUH

Pacno3naBate (yHKIMM W3ydeHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacIoyioKeHNe Ha KOOPJMHATHOU TUIOCKOCTH rpadukoB GyHKImil Buga: y = kx, y
=kx+b,y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBuCHMOCTH OT
3HaYE€HUU KOA(PPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpoutb U n300paxkaTb CXeMaTHUYECKU TpauKU KBAaJAPATUUHBIX (DYHKIIHA,
OMKCHIBATh CBOMCTBA KBAJIPATHUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBate KBajpatuyHyro (QpyHKIMIO MO QopMylie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHbIX (PYHKUUN U3 peaTbHOMN KU3HU, PU3UKHU, TEOMETPUU.

YucsioBbie M0C/I€10BATEIbHOCTH U MPOTrPeccuu

Pacno3HaBaTh apu(pMETHUECKYI0 M TE€OMETPUUYECKYIO MPOTPECcCUr MpH
pa3HBIX crocobax 3aJaHus.



BbIMoONHAT,  BBIYMCIEHHS C HCHOJB30BaHHEM (opMmMyl N-TO  dieHa
apu(pMETHIECKON 1 TE€OMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath uieHbl MOCIENOBATEIBHOCTH TOYKAMU HA KOOPJIUHATHOM
IIJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YKCIIOBBIMHU IOCIEIOBATEIBHOCTSIMU, B TOM
YHCJIE 3a/1a4U U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KAJIbKYJSTOPA, ITU(POBBIX
TEXHOJIOTUH).



TemaTnueckoe NJIAHMPOBaHUE € YKA3aHHEM KOJIHYECTBA aKa/leMUYeCKUX YaCOB, OTBOJMMbIX HA OCBOEHHE KAKI0i TeMbl
yueOHOro npeaMera, y4e0HOro Kypca (B TOM YHCJIe BHEYPOUHOM AeATeJIbHOCTH), Y4eOHOIr0 MOIYJIsl H BO3MOKHOCThH HCIOJIb30BAHUSA

110 3TOM TeMe JIEeKTPOHHBIX (HM(POBHIX) 00pa30BaTEeNbHBIX PECYPCOB, ABJISIOMIUXCH Y4eO0HO-METOAMYECKUMH MaTepuaJiaMu
(MyJabTUMeIUiHbIE IPOTrPAMMbI, 3JIEKTPOHHbIEC YUeOHUKH U 32Ia4HUKH, 3JIEKTPOHHbIE 0U0JIHOTEeKH, BUPTYaJibHbIe JIAa00paTOpuHM,
UI'POBBIE MPOrPaMMBbl, KOJLUIEKIIUM HU(PPOBHIX 00pa30BaTeIbHBIX PECYPCOB), HCNOJIb3yeMbIMU /1JI51 00y4eHHUs] U BOCTIUTAHUSA
Pa3JIMYHBIX FPYNI M0JIb30BaTe e, MpeIcTABJIeHHbIMH B 3JIEKTPOHHOM (1iu¢dpoBOM) BH/Ie, B TOM YHCJIE ¢ y4eTOM padoyeii

nporpamMmbl BOCIIMTAHUSA ¢ YKA3AaHUEM KOJIUIECTBA YaCO0B, OTBOAUMbBIX HA OCBOCHHE KasKI0il TeMbl

7 knace
Ne HanmeHnoBanue KonunyecrBo | KoamuectBo | Moayiab BocMTATEIbHOM DJIeKTpOHHbIe (LM (ppPOBbBIE)
n/n pa3aeioB 1 TEM yacoB KOHTPOJIbHBIX | MPOrPaMMbI «IIKoJbHBIN 05pa30BaTeJIbele PECYpPChI

NPOrpaMMbl pador YPOK»

1 IToBTOpEHME 3 1 JleHb 3HaHUN bubnuoreka I[HOK

https://m.edso0.ru/7f415b90

2 Ynucna W BeUMCIEHUS. | 25 1 MexnyHapOoaHbIi 1eHb bubanoreka HOK

PanmonanbsHble yncia PACIIPOCTPAHCHHS https://m.edso0.ru/7f415b90
IPaMOTHOCTH.

3 27 1 BcemupHhslii 1eHb bubnuorexa [HOK

AnreOpanveckue
https://m.eds00.ru/7f415b90

BBIDAKCHHS mateMaTHKH (15 oKkTsOps) P

4 YpaBHeHHsS u|20 1 BcemupHbIit neHb | bubmmoreka HOK
HEpPaBEHCTBA MaTeMaTUKU https://m.edso00.ru/7f415b90

5 Koopmunatel u rpaduku. | 24 1 Jens ®ubonayun bubnuorexa [HOK
DyHKIMU https://m.edso00.ru/7f415b90

6 [ToBTOpEeHue ul3 1 CoBpemenHass  poccuiickas | bubnmorexa [HOK
00001IeHne HayKa https://m.edso0.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB | 102 6
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8 kiaacc

Moayb
KoaudecTBoO . | DJIEKTPOHHbIE
HauMeHoBaHMe pa3iesioB U TeM KoumnuectBo BOCIIUTATEJIbHOM
Ne ni/n KOHTPOJIbHBIX (undposrbie)
NMPOrpamMMbl 4acoB NMPOrpamMmMbl
pador . oOpa3oBaTe/ibHbIEC
«IkoaBbHBIA eCVDCLI
YPOK» PECYP
. https://resh.edu.ru/subject/16/
1 IT 3 -
OBTOperTe 1 Hletb sHarHH http://physmatica.narod.ru
MexnyHapoaHbIi
5 Uucna u Beruncnenus. Kpaaparusie 15 JICHb bubmoreka [JOK
KOpPHHU pactipoctpanenus | https://m.edsoo.ru/7f417af8
rPaMOTHOCTH.
BcemupHsblii 1eHb
Uucna u Beruncaenus. CTErneHs ¢ bubnuoreka [JOK
3 7 MaTeMaTUKH
LeJIbIM II0OKa3aTeaeM https://m.edsoo.ru/7f417af8
(15 oxTs16ps)
Jennb
Anrebpanyeckue BhIpaKeHHUs. bu6muoreka [IOK
4 . 5 1 KBaJPaTHOIrO
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
KOpHSI
CoBpemeHHas
5 Anrebpanyeckue BRIpaKCHHUS. 15 1 O(inICKaﬂ bubnnoreka LHIOK
Anrebpanyeckast 1pooOb P https://m.edsoo.ru/7f417af8
HayKa
YpaBHEHHS U HEPABEHCTBA.
6 p P 15 1 Jenp ®ubonauun bubmorera [OK
KBagparubie ypaBHeHUs https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 13 Henb poccuniickoii | Bubaunoreka [JOK
CucreMsl ypaBHEHHI HayKH https://m.edsoo.ru/7f417af8
3 YpaBHEHMS 1 HEPABEHCTBA. 12 1 MexnyHapoausiii | bubmmoreka [JOK
HepasencrBa nenb yncia «I1W» | https://m.edsoo.ru/7f417af8



https://resh.edu.ru/subject/16/
http://physmatica.narod.ru/
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 Oy, OCHOBHbIE TOHATHA 5 Jenb Matematuka | bubGmmoreka [JOK
B Poccun https://m.edsoo.ru/7f417af8
JleHb poxxaeHus
BEJIUKOI0
10 Oynxnyun. Yucnosele QyHKINH 9 MaTeMaTHKa Et?SSH;;T:;i)OHrCS/I; £417af8
Jleonapna
Ditnepa
Jlenb poxaeHus
1 Hosroperuite it oboduere 3 MI;ZZI(\:/II;(:I:I(I)(E]. ﬁtltfsj:j/l/dr?:ee;{szgﬁlff4l7af8
I1.JI.YeOp1meBa
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9 kJjacc

Moayab DJIEeKTPOHHbIE
KoimnuecTBo .
HaumenoBaHue pa3jiesioB U TeM KosnuuectBo BOCIIMTATEJILHON | (mM(poBbIe)
Ne ni/n KOHTPOJIbHBIX
NporpaMmblI 4acoB aGor NMPOrpaMMblI o0pa3oBaTejibHbIE
P «IIIK0JIbHBIH pecypchl
YPOK»
1 [ToBTOpEHME 5 1 JleHb 3HaHUI
MexnyHaponHbII
5 Yucna v BerunciaeHus. J{eicTBUTENbHBIE 9 JI€Hb bubnuoreka [JOK
yucia pacripocTpaHeHus | https://m.edsoo.ru/7f419d08
TPaMOTHOCTH.
Bcemuphblii 1eHb
VYpaBHEHMS U HEPABEHCTBA. Y PaBHEHUS C bubmuoreka [IOK
3 N . 14 1 MaTEMaTHKHN
OJIHOW MEepEeMEHHON https://m.edsoo.ru/7f419d08
(15 okTs0ps1)
Jenn
4 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 CBATDATHONO bubnuorexa [{OK
yYpaBHEHUH P https://m.edso0.ru/7f419d08
KOpHS
[enb
5 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 OCCUICKOMN bubmorexa [JOK
P P PP P https://m.edsoo.ru/7f419d08
HAyKH
MexnyHapoaHsblit
JIeHb YHCIIa bu6mmoreka [JOK
6 DyHKIUH 16 1
yHiH «I1» https://m.edso0.ru/7f419d08
€Hb
7 YwucrioBbIe MOCae0BaTSIbBHOCTH 15 1 MaTeII\[/[aTI/IKa B bubamorexa LIOK
A p https://m.eds00.ru/7f419d08
occuu



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

JleHb poxaeHust

BEJIMKOTO
[ToBTOpenwue, o6odIICHME, 13 MATeMATHEA bubmuoreka [JOK
cUcTeMaTU3alus 3HaHU! https://m.edsoo.ru/7f419d08

Jleonappna
Ditnepa
OBILEE KOJIMYECTBO HACOB I10 102
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MareMaTnka: reomerpus
HOACHUTEJBHAA 3AIINCKA

['eomMeTpuss Kak OJMH M3 OCHOBHBIX pa3JeliOB IIKOJBHOW MaTEeMaTHKH,
CYIIECTBYIOIIAsl B €€ LIeAX 0OecreyeHus] U3y4eHHs: CBOMCTB U pa3MepoB (Uryp, UX
B3aMMOCBSI3€ M B3aMMHOI'O  pACIIOJIOKEHUWS, OCHOBaHAa Ha  JIOTHYECKOW,
JoKa3aTenbHON JuHUM. LleHHOCTh uW3y4YeHHsT Teopuu Ha YpOBHE 0a30BOro
0o0pa30BaHMs 3aKIIOYAaeTCs B TOM, YTO OOYy4YalOLIMHCS YUYUTCS MPOBOJIUTH
JIOKa3aTEJIbHbIE PACCYXKACHHS, CTPOUTH JIOTHUECKHE YMO3AKIIIOUYEHHsI, OKA3bIBAThH
VCTUHHBIE YTBEPKJEHUS U CTPOUTh KOHTPIPUMEPBI K JIOXKHBIM, IIPOBOJIUTH
paccyX/eHus «OT MPOTUBHOTO», OTIMYATh CBOMCTBA OT TeopeM, (HhOpMyIHpOBaTh
0OpaTHbIE YTBEPKIACHMUS.

Bropoii nenpro u3ydeHHs TEOpPHM SBISETCS €€ MCIOJIb30BAHME B KayeCTBE
MHCTPYMEHTA IIPY PACCMOTPEHUN KaK MaTEMaTUYECKUX, TAaK U IPAKTUYECKUX 3a]ad,
BCTPEUAIOUINXCA B MPEACTAaBICHUM >KU3HU. OOydyarolmuiicss JO0JKEH Hay4duThCs
OIpPEAEATh F€OMETPUUECKYIO (PUrypy, ONHUCHIBaTH CJIOBAa JJAHHOTO 4YEpTEXKA WIIU
PUCYHKA, HaxOOuTh IUIOIIAJb 3€MEJIbHOTO Yy4yacTKa, IPEICTaBIATh OOBEM
ONTOBOJIOKOHHOTO KaOessl Wi Tpebdyemble pa3sMepbl Tapaxka Jyisi aBTOMOOWIIA. DTO
COOTBETCTBYET BTOpPOM, YETBEPTOM CTPOKE B M3ydeHUM Treomerpuu. [lpu peuenuun
3aJla4y MPAKTUYECKOro MOBEICHUs OOYYarOUIUMHCS YYUTCS CTPOUTH MaTEMaTUYECKUE
MOJIENIM KU3HEHHBIX CUTYyallMii, TPOBOJUTH PAcyeThl M OLICHUBATh aJ€KBATHOCTh
MOJIy4aeMOoro pe3yibTaTa.

KpaiilHe BaxxHO MOAYEPKUBATH CBSA3b T€OMETPUU C JIPYTUMHU YYEOHBIMU
peMeTaMHi, MOTUBHPOBAThH MCIIOJIb30BaTh ONPEIEIECHUE T€OMETPUUECKUX (UTYp U
NOHATUH, HCMOJb30BaTh MOJIYYCHHbIE 3HAHUA B (DU3MKE U TEXHUKE. OTH CBSI3U
HaumOonee sSpKO mposBIsAtoTcs B TeMax «Bekrope», «TpuroHomerpuyeckue
COOTHOILIEHUs», «Metoa koopauHaT» u «Teopema [ludaropar.

VYueonbii kypc «l'eoMerpusi» BKIO4aeT B ce0s OCHOBHBIE pa3Jeibl
comepxxkanusi: «['eomerpuueckue ¢Gurypel uU HUX CBOHCTBa», «l3Mepenue
T€OMETPUYECKUX BEIUMYHMHY, «/[eKapTOBbI KOOpAMHATHI HA MJIIOCKOCTH», «BEKTOpH»,
«/IBrkeHus mnockocteiy, «lIpeobpaszoBanus mogo0ous».

Ha n3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 Kitacce —
68 gacoB (2 Jaca B Hejeln0), B 8 kinacce — 68 yacoB (2 yaca B HeJlen0), B 9 kimacce —
68 yacoB (2 yaca B HEZIEIIO).



COJEPKAHUE OBYUYEHUA
7 KIIACC

HauanbHble nonstus reometpun. Touka, npsimasi, OTPE30K, Jyd. Yroa. Buasl
yriaoB. BeprukaneHble U CMEXHBIE yrubl. buccexkrpuca yria. Jlomanas,
MHOI'OYTOJIbHUK. IlapamienbHOCTh M EPIIEHAUKYIIAPHOCTD NIPSAMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPUHU.
IIpuMepbl CUMMETPUH B OKPY’KAIOLIEM MHUPE.

OCHOBHBIE TIOCTPOEHUS C TOMOULIBIO LUPKYJIS M JIMHEWKU. TpeyrojibHUK.
Bricota, mennana, OuccekTpuca, uX CBONCTBA.

PaBHOOeApeHHBII U PaBHOCTOPOHHHMM  TpeyrojibHUKW. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MpU3HAKU paBHOOEAPEHHOTO TpeyrojapHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoliCTBa M MPU3HAKH NApAJLIENIbHBIX NPAMBIX. CyMMa yTIIOB TPEYrOJIbHUKA.
Breminue yribl TpeyrojibHUKa.

[IpsmoyrospHblii  TpeyroabHUK. (CBOWCTBO MEAMAHBI IMPSAMOYTOJBHOTO
TpEyrojibHUKa,  NPOBEIEHHOM K  rumnorenyse. [IpusHaku  paBeHCTBa
IPSAMOYTOJBHBIX TPEYTOJbHUKOB. [IpAMOYTroJIbHBIN TPEYTOJBbHUK C YIIIOM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIEM yIjie U OOJbIIEH CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

I'eomeTprueckoe MecTO TO4YEK. buccekTtpuca yrima W CepeIUHHBIN
NEPNEHINKYJISP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTp W Kpyr, XOpJa M JHMaMeTp, HX CBOMCTBA. B3ammuoe
pacmnoJIOKEHUE OKPYKHOCTU U Npsamoi. KacarenpHas u cexymas K OKpYKHOCTH.
OKpyXHOCTb, BNMCaHHas B yrojd. BnucaHHas u onucaHHas OKPYKHOCTH

TPEYroJbHUKA.
8 KUIIACC

YereipéxyronsHuku. [lapamnenorpamm, ero npusHaku U cBomcrsa. HacTHeie
cllydad NapajuleJorpaMMoB (TIPSMOYTOJBHUK, POMO, KBajapaT), UX HpPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOMCTBA M MNPU3HAKH.
[IpssmoyronbHas Tpanenus.

Meron yasoenusst Mmeauansl. LlenTpanbHas cummerpusa. Teopema daneca u
TeOpeMa O NMPONOPLHUOHAIBHBIX OTPE3KAX.

CpenHune MMHAM TPEYroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyronbHuKa.

[logoOue TpeyroabHUkoB, Kodhduiment mnoxodbus. Ilpusnaku nomodus
TpeyrojdbHUKOB. [IpuMeHenne nogoOus Npu peleHny NPakTUYECKUX 3a/1a4.



CpoiicTBa mmomajei reomerpudeckux ¢uryp. PopMynbl s TUIOMIAIH
TpeyrojbHUKa, TMapajuiesorpaMma, pomo6a u Tpaneuuu. OTHOLIEHUE TIOMIAACH
o1I00HBIX GUTyp.

Brruucnenue mimomaaed TpEyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHun
MPaKTUYECKUX 3a]1ay.

CuHycC, KOCHMHYC, TaHT€HC OCTPOro yrjla IPsIMOYTOJbHOI'O TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIMH
yriioB B 30, 45 u 60°.

BrnmcanHble W LEHTpadbHBIE YTJIBI, YTOJI MEXKIY KacaTelIbHOHM W XOpIOil.
Yrael  Mexay ~XopJAamMd M CEKYIIMMHU. BrnucaHHble ©W  ONMCaHHbBIC
YETHIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue ABYX OKpyxkHocTed. Kacanue

okpyxHocTei. OO1IMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, kocunyc, TaHreic yrioB ot O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOK1eCTBO. DOPMYIIbI IPUBEACHUS.

Pemenne TtpeyrosbHukoB. TeopemMa KOCHMHYCOB UM TEOpeEMa CHUHYCOB.
Pemienne mnpakTHUeCcKUX 3aJad C HCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMbI CHHYCOB.

[IpeobpazoBanue nmoaoous. [Togodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENCHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa  (MOOynb) — BEKTOpA,  COHAINPABIEHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpPaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpallid HAJ BEKTOpaMH. PasiioxkeHune BEKTOpa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopnaunnHatel BekTopa. CKalsipHOE NPOHU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBl KOOPAMHATHI HA IIOCKOCTU. Y PaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEN M MpAMBIX. METOJ KOOPAUHAT U €Tr0
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHHMKH. [[nmuHa okpyxkHOCTH. I'pagycHas u
paguaHHas Mepa yIJia, BBIYHCIEHUE JUIMH JyTr OKpykHocteu. Ilmomaap kpyra,
CEKTOpa, CETMEHTA.

JIBI>KEHUST TUIOCKOCTM M BHYTPEHHHUE CUMMETpUU (GUTyp (DJIeMEHTapHbBIC
npenacrasienus). [lapannensHeiil nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MporpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTepU3yHOTC:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSBICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUCKOU
MaTEMaTUKH, LEHHOCTHBIM  OTHOUIEHMEM K  JOCTHIKECHMSIM  POCCUHCKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHMYECKOM IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JNOCTHKEHUN B IPYTUX HayKax U NPUKIAAHBIX cdepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA W peasn3ali ero
npaB, MPEACTaBICHUEM O MAaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, NMPOIEAYp IpakJIaHCKOro o0IiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEIIbHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTUE B pEIICHUU NPAKTUYECKUX 3a/1ay
MaTEeMaTUYEeCKON HamNpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KU3HU JJI1 YCHEIIHOW MpOoQecCHOHATbHON
NEeSATENbHOCT M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM M
NOCTPOEHUEM MHAUBUIYAILHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3creTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHHH, pacCyXICHUW, YMEHUIO BHUAETbH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
npeacTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOmiecTBa, MOHUMaHHEM MaTeMaTHUECKOM HayKu Kak cdeppl deIoBeuecKon
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl PA3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKH M MAaTEMaTUYECKOH KYJIbTYpOil KaK CpPeACTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM NPOCTEHIIMMHU HABBIKAMH HCCIEN0BATEIbCKOM
NEeSATENBHOCTH;



6) ¢usuyeckoe BoOcnUTaHUE, (POPMHPOBAHHE KYJIbTYPbI 310POBbSI H
3MOLMOHAJIBHOIO 0J1ATONOTyYHs:

TFOTOBHOCTBIO NPHMEHATh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOr0  o0paza KU3HU  (30pOBOE  THTAHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUM W OTAbIXa, pEryispHas Qusnueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHbIO HaBblKa pedieKkcuy, NPU3HAHHEM CBOETO
[paBa Ha OLIMOKY M TaKOTr0 K€ IIpaBa Ipyroro 4eJlioBeKa;

7) 3kos10TMYecKOe BOCTIMTAHME:

OpUEHTallMEe Ha NPUMEHEHUE MaTeMaTU4YeCKUX 3HAHUU JJIs pelleHus 3ajad
B 00JIaCTU COXPAaHHOCTH OKpYXalollel cpenapl, IMJIaHUPOBAaHUS IOCTYNKOB H
OLIEHKM WX BO3MOXHBIX IOCJIEICTBUN JJs1 OKPY)KAIOLIEH Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) apanTanus K M3MEHSIOMUMCS YCJOBHAM COLMAJIbHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JACHCTBUSIM B YCIOBHUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA y JPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESITeIbHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(GbopMynHpoOBaTh UJIEU, MTOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAE€(PUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IJTAaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyallMI0, BOCIPHUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BbI3OB, TPEOYIOLIMHA KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUs U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H
NOCJIEACTBUSA, ((OPMHUPOBATH ONBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue aeicTBus:

e BBIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TMOHSATUN, OTHOLIEHUW MEXJIy MOHATUAMH, (POPMYIUPOBATH
ONpENENeHUs]  TOHATHM,  YyCTaHaBIMBATh  CYIIECTBEHHBIM  IMPHU3HAK
KJaccu(ukanuu, OCHOBaHUA i OOOOIIEHHS U CpPaBHEHUS, KPUTEpUU
MIPOBOJUMOTO aHAIHN3a;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEeOOpPA3OBBIBATH  CYXKJICHUSA:
YTBEPAUTEIbHbIE WM OTpPULATEIbHBIE, E€IUHUYHbIC, YaCTHblE U OOUIME,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSA3UM U
npotuBopeursi B (akTaX, [aHHBIX, HAONIOACHUSX W YTBEPKICHHSIX,
npeaiaraTb KpUTEPUH sl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHUBOPEUUH;
JieNiaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ACNYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHU 110 aHAIOTHH;

pa3dmpaTh MOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHHUN (TIPSIMBIC U OT
MPOTHUBHOTO), TPOBOJUTH CAMOCTOSITETLHO HECJIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4ecKuX (PakToB, BBICTpaWBaTh AapryMEHTAIUIO, TPUBOJINTH
PUMEPBI ¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pemieHus ydyeOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHHUS, BHIOMpATh HaWOoJee MOAXOMANIMA C yIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUCB).

ba3oBble nucciaenoBarejbCKue IelCTBUS.

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUM HMHCTPYMEHT IO3HAHMS,
(bopMynMpoBaTh BOIPOCHl, (UKCUPYIOUIUE NPOTUBOpEUUEe, Npodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE€ M JIaHHOE, (POPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO TTO3UIUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY HECIOXKHbBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOr0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXKY COOOM;
CaMOCTOSITEILHO (OPMYIUPOBATH OOOOIIEHUSI M BBIBOJBI MO pe3yJbTaTam
MIPOBENEHHOIO HAOJIOIEHUS, HUCCIENOBaHUs, OLIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHUI;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKKE BBIJIBUIaTh
MPEANOIO0KEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nHpopmanmei:

BBISIBJISITH HEJIOCTATOUYHOCTh M M30BITOYHOCTH HWH(GOpPMAIMHU, JaHHBIX,
HEO0OXOIUMBIX JIJISl PEILICHUS 3a4a4K;

BBIOMpATh, aHAJIW3HPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
UH(GOPMAIUIO PA3IMYHBIX BUAOB U (HOPM IPEICTABICHHUS;

BbIOMpaTh (OpMy TpEACTaBICHUS HHPOPMALMM U WUIIOCTPUPOBATH
pemraemMble 3aJayd  CXEMaMH, JuarpaMMamH, HWHOM Tpaukod H HUX
KOMOWHAIHSIMU,

OLIGHHMBATh HAAEKHOCTh HMH(POPMALMU IO KPUTEPHSIM, MPEII0KEHHBIM
YUUTEIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

BOCIIPUHUMATh U ()OPMYTUPOBATH CYKJICHUS B COOTBETCTBHUH C YCIOBUSIMU
U LETsIMU OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS MO XOJy pPELICHUS
3aJa4i, KOMMEHTHPOBATh MOJIYYEHHbIN pe3yJIbTarT;

B X0J1¢ 0OCYKJIEHHS 3a1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOIl TEMBI,
npo0JsieMBbl, pelraeMoil 3a7auu, BbICKa3bIBaTh UJIEU, HAICJIEHHbIE Ha MOMCK
pEILlIEHUs, COIOCTABIATh CBOM CYXKICHHS C CYXICHUSAMH JIPYTHX
YYaCTHUKOB JHMAJIOTa, OOHAPY)KUBATh PA3TUYME U CXOJCTBO MO3UIIUN, B
KOppEKTHOM popme hopMyIupoBaTh pa3HOIIACHS, CBOM BO3PaKEHUS,
NOPEJCTaBIsATh  PE3yJbTaThl  PEHICHUS 3a/1a4i, AKCIIEpPUMEHTA,
UCCJIEI0BaHUSI, TPOEKTA, CAMOCTOATEIBLHO BHIOMPATh (hOpPMAT BHICTYILICHHUS
¢ Y4€TOM 3a/1au MPe3eHTalUU U OCOOCHHOCTEHN ayIMTOPUH;

MOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON M WHIUBUIyaIbHON
paboThI IpH pelIeHnH YIeOHbIX MAaTEMAaTHUECKHX 3a]1a4;

NPUHUMATH 11€1b COBMECTHOW NESATEIbHOCTH, MJIAHHUPOBATh OPTaHU3AIMIO
COBMECTHOM palOThl, pachpeneniarb BUIbl pPabOT, JOroBapUBAThHCA,
o0CyXaTh MPOLIECC U pe3yJbTaT pabOThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX ¢Gopmax padoTel (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BHIOJHATH CBOIO YacTh PaOOTHI
U KOOPAMHHUPOBATH CBOMU JICHCTBUS C JPYTMMH WICHAMH KOMAaHJbI,
OILICHMBATh KAauyeCTBO CBOEr0 BKJaga B OOMIUI MPOAYKT MO KPUTEPHSM,
chopMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITh IUIaH, QITOPUTM pPELICHUs 3aJaud (WIH €ro
4acTh), BBIOMpaATh CMOCOO pElIeHUsI ¢ YYETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapHAHTHI PEHICHUI ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TPOIIEcca U pe3ysibTara
pELICHUsI MATEMAaTHYECKOW 3a]1a4u;

MPEIBUAECTH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTh KOPPEKTHUBBHI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEINLCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa IEATEIBHOCTH MOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHOXKCHHS WIM HEJIOCTHKEHUS LEIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce oOydYarolMiiCs TOJYYUT CIIECAYIOIINE
pEeIMETHBIE PE3yJIbTAThI:

Pacno3HaBaTh HW3y4YeHHBIE Te€OMETpHUUYECKUE (UTYpBI, ONPEIENITh UX
B3aMMHOE PAacIoOJIOKEHUE, H300pakaTb TIE€OMETpUYECKHUE (UTYphI, BBITOIHSITH
YepTeXKU MO YCIOBUIO 3a1aud. W3MepsTh JMHEWHbIE WU YIJIOBBIE BEJIMYMHBI.
Pemiate 3a1aun Ha BBIYKCIIEHUE JUIMH OTPE3KOB U BEJTUYHH YIJIOB.

Jenate rpyOyr0 OIIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B
peanbHOM KU3HM, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarhk pasMepsl 3THX
00OBEKTOB IO MOPSAJKY BETUUHHBI.

CTpouTh YepTE)H K TEOMETPUUECKUM 3a/1a4aM.

[lonb30BaThCs NpPHU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, HCIOJb30BaTh
IPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOIbHUKOB IIPU PEILIEHNH 3a/1a4.

[IpoBOIUTE JOTMYECKHUE PACCYKIEHUS C UCIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[Tonb30BaThCd NPHU3HAKAMM PABEHCTBA NPSMOYIOJBHBIX TPEYrOJbHHUKOB,
CBOMCTBOM  MEJWaHbl, MPOBEAEHHOW K  THUIIOTEHY3€  MPSAMOYTOJIBHOTO
TPEYroJbHUKA, B PELICHUU T€OMETPUUECKUX 3a/1a4.

Omnpenenars napajjieIbHOCTb MPSMBIX C TIOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymas. Onpenenars MapajuieIbHOCTh IMPSIMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOU 0 TOUEK APYTrOu MPSIMOM.

Pemrate 3ayiaun Ha KiteTyaToi Oymare.

[IpoBOAUTH BBIUMCIEHHUS U HAXOJUTh YMCIJIOBbIE M OYKBEHHbIC 3HAUYEHUS
JIJIOB B TEOMETPUYECKMX 3aJa4yaX C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPHU
NIEPECEUECHUH JBYX IapajulelIbHbIX MpPsAMBIX ceKylieil. Pemare npakthueckue
3a/1a4M Ha HAXOXKJEHUE YTJIOB.

Bianerp MOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEIEsATh
OHMCCEeKTPUCY YIJIa U CEePEUHHBIN MEPICHIUKYISP K OTPE3KY KaKk reOMETPUUECKHEe
MeCTa TOYEK.

@opMyIupOBaTh ONPENECIEHUS OKPYXKHOCTH W Kpyra, XOpIbl U AuaMerpa
OKPY’KHOCTH, MOJIb30BAThCSI UX CBOMCTBAMH. Y METh IPUMEHSATH 3TU CBOMCTBA MPH
pELIeHUH 3a/au.

Brnanete NMOHATHEM ONHUCAHHOW OKOJIO TPEYTrOJbHUKA OKPY)KHOCTH, YMETb
HaxoauTh €€ 1eHTp. [lonb3oBaTbed (akraMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJbHUKA IMEPECEeKAlOTCs B OJHOM TOYKE, U O TOM, 4YTO CEPEAUHHBIE
NEePHEeHAUKYJIISPl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAtOTCsl B OJHON TOUKE.

Bnagere nmoHsaTHeM KacaTelbHOM K OKPYKHOCTH, IIOJIB30BATHCA TEOPEMOM O
NEPHEHAUKYIPHOCTH KacaTelbHOU U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUS.



[Tonb30BaThCA MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUU CMBICI.

IIpoBOIMTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHMSI C MTOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydYaroUIuicsi MOJYYHUT CIIETYIOIINE
PEAMETHBIE PE3YIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJbl UYETHIPEXYTOJIBHUKOB, HX DIJIEMEHTHI,
MI0JIb30BATHCS UX CBOMCTBAMU IIPHU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpumeHsATh CBOMCTBAa TOYKHM IEpPECEYEHHUS] MEIWaH TPEYrojibHHUKa (LIEHTpa
Macc) B pEIlICHUH 3a/1ay.

Bianetrs nonsiTHeM cpeqHEN JIMHUM TPEYTOJbHUKA M TpPanelUuH, TPUMEHATD
UX CBOMCTBAa NpH pEUICHUM TreoMeTpuueckux 3aaad. llomp3oBaThecsi Teopemoit
dajieca ¥ TEOPEMOI O MPOMOPIUOHAIBHBIX OTPE3KAX, TPUMEHSTh UX JJIs pELICHUS
IPaKTUYECKUX 3a]1a4.

[IpumensTh npu3HaKu MoJo0us TPEYrOJIbHUKOB B PEIIEHUH T€OMETPUUYECKUX
3azay.

[Tonb3oBaThcst Teopemoi [ludaropa pns pemieHUss TE€OMETPUUYECKUX U
npakTudeckux 3aaad. CTpouTh MaTeMaTHYECKYyI0 MOJENIb B IPAKTUYECKUX
3a/1ayax, CaMOCTOSITENIBHO JeJIaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagetp nDOHATHSAMU CHUHYycCa, KOCHMHYCa M TaHI€HCAa OCTpOro yria
OPsIMOYTOJIBHOTO TpeyroibHUKa. [1ob30BaThCs 3TUMH NOHATHUSMU JJISl pELICHUS
OPAKTUYECKUX 3a7ad.

Beruucnars (pa3nuyHbIMUA CIIOCOOAMU) IUIONIAAb TPEYTOJAbHUKA U TLIOIIAAN
MHOTOYTOJIbHBIX ~ Quryp (mosb3ysich, TJ€ HEOOXOAUMO, KaIbKYJISATOPOM).
[IpuMeHATh MOTy4YeHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Brnagets NOHATHSMU BIHCAaHHOTO W LEHTPAJIbHOTO YIJIa, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yIiaX, YIJIaX MEXIy XOpJaMu (CEKYIIUMH) U YIIe MEXIY
KacaTeJIbHOM M XOPAOU NPH PEIIEHUH N'€OMETPUYECKUX 3a1a4.

Bragete moHsATHEM ONMHMCAHHOTO YETBHIPEXYTOJbHHUKA, MPUMEHATH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA [TPU PEILIEHUN 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA NPAKTHUKE — CTPOUTh MAaTEMaTHYECKUE
MOJIENH JUISl 33]1a4 PeAIbHOM JKU3HU U MMPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TpPUMEHEHUEM TMOJ00US U TPUTOHOMETpPUHU (TIOJB3YSCh, TNEe HEOOXOIUMO,
KTbKYJIATOPOM).

K xoHmy oOydenus B 9 kJjacce OOYYAIOIIMICSA TOJYYHT CIICAYIOIIHE
IPEIMETHBIE PE3YyJIbTATHIL:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAaXOIUTh C HX
NOMOIIBIO PA3JINYHBIE 3JIEMEHThHI MPSAMOYTOJIBHOIO TPEYroJbHUKA («peleHue



IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJISATOPA) IJTUHBI
Y YTJIBI ISl HETaOJIMYHBIX 3HAYEHUH.

[Tonb30Batbes popmynamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUISl HAXOXJEHUS COOTHOLIEHHH MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYHHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJISl HAXOXICHUS Pa3IMYHBIX
AJIEMEHTOB TPEYroJbHUKA («pPEUIeHHE TPEYroJIbHUKOBY), NPUMEHATh HUX MpHU
pELICHNU T€OMETPUUECKUX 3a/1ay.

Bnagerp moHsTHsIMM  mpeoOpa3oBaHMs  MOJOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB NOJO00HBIX (uryp. [lonb3oBarbest cBOMCTBaMHU 1101001s TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAaxXOIUTh YyIJbl Yy MOAOOHBIX (uUryp.
[IpumensTh cBoOWCTBa MOA0OMS B MPAKTHYECKUX 3ajadyax. YMETb NPUBOIUTH
IpUMEPbI TOJTOOHBIX QUTYP B OKPYKAIOIIEM MHUPE.

ITonb30BaThCS TEOPpEMAMU O MIPOU3BEICHUN OTPE3KOB XOP, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeabHOM.

[Tonb30BaThCs BEKTOpAaMHU, MOHUMATh HUX T'E€OMETPUUYECKUA U (PU3UUYECKUI
CMBICJI, MPUMEHATh HMX B PEUICHUUM TEOMETPUYECKUX W (PU3WYECKHUX 3ajad.
[IpumeHsTh cCKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHUS ITMH U YTJIOB.

[Tonb30BaThCs METOJOM KOOpPJMHAT Ha IUIOCKOCTH, NPUMEHSTh €ro B
pEILIEHNN T€OMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Bnagete NOHATHSIMM NMPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JIyTU OKPYXHOCTH W paJUaHHON Mephl yria, yMETh BBIYUCIATH IUIOIIAIb
Kpyra u ero yacteil. [[puMeHaTh noiayyeHHble YMEHHSI B MPAKTUUYECKUX 3a7a4dax.

Haxonute ocu (MM LEHTPBI) CUMMETPUM (PUIYp, TPUMEHSTh IBHIKECHHS
IJIOCKOCTH B IMTPOCTENIINX CITyYasiX.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJIEN JUISl 33]1a4 PEAIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIME BHIYHUCICHUS
C TPUMEHEHHEM IMOAO0OHS W TPUTOHOMETPHUUECKHX (YHKIHHA (MONIB3YSACh, TIE
HEO0OXO0/IMMO, KaTbKYJISITOPOM).



TemaTHyeckoe NIAHMPOBAHME C YKa3aHHEM KOJIMYECTBA AKAJAEMHUYECKUX YaCO0B, 0TBOAMMBIX HA OCBOCHHE KaKI0i TeMbl y4eOHOr0o
npeaMera, y4e0HOro Kypca (B TOM 4HcJje BHEYPOUHO JeITeJIbHOCTH), Y4eOHOr0o MOAYJ IS M BO3MOKHOCTh HCII0JIb30BAaHUS 110 ITOM
TeMe JIeKTPOHHBIX (HH(POBBIX) 00Pa30BaTEJbHbBIX PECYPCOB, ABISIOMIUXCH Y4e0HO-MeTOAUYECKHMH MaTepHAIaMHU
(MyJbTHMEAUITHBIEC IPOTPAMMBI, 3JIEKTPOHHbIE Y4eOHUKH M 321a4HUKH, 3JIEKTPOHHBIe 0M0/IHO0TEeKH, BUPTYaJIbHbIE J1200pPATOPHH,
HUIPOBbIE IPOrPaMMBbl, KOJLJIEKIIUHM HH(POBBIX 00pa30BaTeJbHBIX PECYPCOB), HCIOIb3YeMbIMH [1JIsl 00y4YeHHs] U BOCITUTAHUS
PA3JIMYHBIX TPYII [10Jb30BaTe e, NPEeICTABJICHHBIMH B 2JICKTPOHHOM (1i¢poBOM) BH/IE, B TOM YHCJIe ¢ y4eTOM padoyei
NPOrpaMMbl BOCIIUTAHHS € YKA3aHMEM KOJIHYECTBA YaCOB, OTBOAUMBIX HA 0CBOCHHME KAKI0M TeMbl

7 knace
JIEKTPOHHBIE
Ne | HaumenoBanue pa3aesioB u |[KosauuecTtBo KoJmuecTro Moayab BOCIHTATE LHOI (bpoBLIe)
n/n TeM MPOrpaMMbl 4acoB .
KOHTPOJIbHBIX nporpammbl «IKoJIbHBIH 0BpazoBaTEIbHEIe
pador YPOK» pecypes
1. (ITpocTeiiue reomMeTpuyecKue 14 CoBpeMeHHas poccHiicKas HaykKa bubnuoreka [JOK
¢urypsl M UX  CBOWCTBA. https://m.edsoo.ru/7f415e2e
W3mepeHne  reoMeTpuUdecKUX
BEJIMYNH
2.|TpeyronbHUKH. 22 1 H.N.JIo6aueBckuii — Maremaruk, bubnuoreka [IOK
CO3aTeNnb HeeBKJIMIOBOM | https://m.edsoo.ru/7f415e2e
TeOMETPHH
3. |[TapannensHble IpsIMBIE, CyMMa 14 1 BcemupHsbIii 1eHh MaTEMaTHKA bubmuoreka [JOK
YIJIOB TPEYTrOJIbHUKA https://m.edsoo.ru/7f415e2e
4. |OKpyXHOCTh " KpYT. 14 1 MexnyHaponHbIii  J€Hb 4MCIa bubnuoreka [IOK
['eoMeTpUYECKrEe MOCTPOCHHUS «I1» https://m.edsoo.ru/7f415e2e
5. Tosropenue 06o6meHHe 4 1 Jlens poccuiickoil HayKu bubmuoreka [IOK
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8 kiaace

Moayab JIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM KoanuectBo BOCIIUTATEJbHOH | (1iudpoBbIe)
Ne ni/nt KoimnuecTBo
NPOrpaMMbl 4AcOB KOHTPOJIBHBIX | NPOrpaMMBbl o0pa3oBaTte/ibHbIE
padort «IIK0JIbHBIT pecypchbl
YPOK»
. bu6moreka [JOK
L Hostopetne 2 L Hetb sHanHi https://m.edsoo.ru/7f417e18
MexnyHapoaHsblit
. JICHb bu6nuoreka [JOK
2 4 12 1
CTRPEXYTOTbHITIH pacmpoctpaHeHus | https://m.edsoo.ru/7f417e18
TPaMOTHOCTH.
Teopema Paneca u TeopemMa o BceMupHsblil 1eHb
3 MIPOMOPIIMOHATIBHBIX OTPe3Kax, MOA00HbIE 15 1 MaTeMaTHKH bubamorexa [IOK
pOTOpH P > 1104 https://m.edsoo.ru/7f417e18
TPEYrOJIBHUKHN (15 oxTs6ps1)
IInonrans. Haxoxxaenue miontaaei Henn
4 TPEYroJbHUKOB U MHOTOYT'OJIbHBIX (T 14 1 KBaJpaTHOI O bubmmorexa LIOK
peyr a P P https://m.edsoo.ru/7f417e18
[Tnomanu nono6HeIX huryp KOpHS
5 Teopema [Iudaropa u Hayana 10 1 Henb poccurickont | bubauoreka [IOK
TPUTOHOMETPUU HayKH https://m.edsoo.ru/7f417e18
VYrabl B OKpYKHOCTH. BriicanHble u .
MexnyHapoaHsblit
6 OIMCAHHBIC YETHIPEX YT OJIBHUKU. 13 1 erin anea «[1Vb bubnuorexa [IOK
KacarenbHble k okpyxHOcTH. Kacanue A https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. Henb maremaTtka | bubaunoreka [JOK
7 I1 2 1
oBTOpCHHE, 000dmeHNe HaHHH B Poccun https://m.edsoo.ru/7f417e18
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9 kJjacc

Moayab JJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB H TeM KoanuecTBo BOCIIUTATEJIbHOH | (Hu(ppoOBbIE)
Ne ni/nt KoumnuectBo
NporpaMmbl 4acoB KOHTPOJIBbHBIX | HPOrpaMMbl o0pa3oBaTe/ibHbIE
padort «IIK0JIbHBIN pecypchl
YPOK»
bu6mmoreka [JOK
1 I1 3 1 i
OBTOpeHuE flews 3HaruA https://m.edsoo.ru/7f41al2c
MexnyHapoaHbli
5 Tpuronomerpusi. Teopembl KOCUHYCOB U 16 1 JICHb bubmuoreka [JOK
CUHYCOB. PelieHne TpeyroinbHuKOB pacmpoctpanenus | https://m.edsoo.ru/7f41al2c
TPaMOTHOCTH.
BcemupHsblii 1eHb
[IpeobpazoBanue nogodus. Merpuueckue P 8 bubnuoreka ITOK
3 10 1 MaTeMaTHUKH
COOTHOLLEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
(15 okTsa6pst)
[enn
4 Bekropsl 12 1 KBaJpaTHOTO bubmmorera LIOK
p AP https://m.edsoo.ru/7f41al2c
KOpHS
5 JlexapTOBBI KOOPJAUHATHI HA TUIOCKOCTH 9 1 Jletb pocentiickoit | bubmiorexa [TOK
P P4 HayKH https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA MexnyHapoaHbIit
6 OK HOCTH U IUIOIIAAL Kpyra 8 nens yucia «I11» buGmuorexa LOK
Py . pyre. https://m.edsoo.ru/7f41al2c
Brruucnenue miomiaaei
Henb matemaTtnka | bubauorexa [JOK
7 BH)KEHUS TIOCKOCTH 7
A B Poccun https://m.edsoo.ru/7f41al2c
JleHb poxaeHust
3 [ToBTOpenue, 0600IICHNME, 4 1 BEJIMKOTO bu6nmoreka [JOK
cUcTeMaTu3alus 3HaHU I MareMaTuKa https://m.edsoo.ru/7f41al2c
Jleonapna
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MareMaTHKa: BEpOATHOCTb H CTATHCTHKA
IHHOACHUTEJIBHAS 3AIINCKA

B coBpemeHHOM MH(PPOBOM MHpPE BEPOSTHOCTh U CTATUCTHKA MPHUOOPETAIOT
BCE OOJBITYIO 3HAYUMOCTh, KaK C TOYKH 3PECHUS MPAKTHUYCCKUX MPUIOKEHUN, TaK
U UX pOJIM B 00pa30BaHUU, HEOOXOIUMOM KaKJ0My 4esoBeKy. Bo3pacraeT gncio
npodeccuii, Mpu OBIAJACHUN KOTOPBIMH TpeOyeTcsl xopoias 6a30Basi MOArOTOBKA
B 007acTH BEPOATHOCTH W CTAaTHCTHKW, Takas TOJATOTOBKA BaKHA JUIS
POAOJKEHUs 00pa30BaHMs U IS YCHEIIHON MpodeCCHOHATBHONU KaphepHhI.

Kax1p1it 4emoBek MOCTOSIHHO MMPUHUMAET PENICHHS] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A 1711 000OCHOBAHHOTO TIPUHSITHUS PEUICHUS B YCIOBHSIX HEJOCTATKA
WK M30bITKa MH(pOpMAHK HEOOXOIUMO B TOM YHCIIE XOPOIIO CPOPMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

NMeHHO mTO3TOMY OCTpO BCTalda HEOOXOAUMOCTH c(HOpMUPOBATH Y
oOy4Jaroruxcs (GyHKIMOHATBHYIO TPAMOTHOCTD, BKITIOUAIOIIYIO B C€0s1 B KAUECTBE
HEOTHEMJIEMON  COCTaBISIONICH  yMEHWE BOCHPUHMMATh W KPUTHUYECKH
aHATM3UPOBATh WH(OPMAITUIO, IPEJACTABICHHYIO B Pa3IMYHBIX (opmMax, TOHUMATH
BEPOSITHOCTHBIN XapakTep MHOTHX peajbHbIX TMPOILECCOB W 3aBUCHUMOCTEM,
IPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMU MPUHIIUTIAMU cOOpa, aHAIH3a U
NPEICTaBIeHUs JaHHBIX M3 PAa3IUYHBIX cep KU3HU 00IIecTBa U TOCyaapcTBa
npuolmaer o0ydaromuxcs K OOIIECTBEHHBIM HHTepecaMm. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPTraHU3allUMd Tiepedopa U Mmojacuéra 4Yuclia
BapUAHTOB, B TOM YKCJIC B IPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBaMU T€OPUHU
rpadoB co31aéT MaTeMaTUYeCcKuil pyHaaMeHT st GOpMHUPOBAHUS KOMIIETEHITUH B
obOnactu uHPOpMaTUKU U HMUGPPOBBIX TeXHOJNOTHH. [Ipy U3yuyeHUH CTaTUCTHKU U
BEPOSITHOCTH O0OTaIAlOTCs MPEACTaBICHUS OOYy4YaloIMUXCI O COBPEMEHHOM
KapTUHE MHUpPa U METOJax ero HccleqoBaHus, (HOpPMHUPYETCS MOHUMAaHHUE POJH
CTaTUCTHKHU KaK UCTOYHHKA COIMATBHO 3HAYUMOUN MH(GOPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUMM C AAHHBIMU LETSIMU B CTPYKTYpE NPOrpaMMbl y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHUKA» OCHOBHOI'O OOIIEro 00pa3oBaHUs BbIIEICHBI
ClelyIoUIUe cojepxKaTelbHO-MeToanueckue nuHuu: «llpeacraBienne HAaHHBIX U
omucaTeNbHasl CTaTHCTHUKA», «BeposaTHOCThY», «DIeMeHThl KOMOWHATOPUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxanue uann «lIpencraBaeHue TaHHBIX U ONMUCATEIbHAS CTATUCTHKA
CIIY’KUT OCHOBOM Juisi ()OpMHUpPOBAHHUS HABBIKOB PAabOTHI ¢ HH(pOpMaLUEH: OT
YTCHUS W MHTEpIpeTanuu WHGOpPMAIK, MPEACTaBICHHOW B Ta0nWmax, Ha
auarpaMMax W rpadukax, J0 cOopa, TPEACTaBICHUS W aHalu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapaKTCPUCTUK CPEIHUX M PACCCHUBAHUA.



PabGotas ¢ manHbIMH, OOydaromMecs yd4aTcsi CUHTBIBATb U WHTEPIPETUPOBATH
JNAHHBIE, BBIABUTaTh, apryMEHTHUPOBATh U KPUTHUKOBATH MPOCTEWUIIHNE THUIIOTE3bI,
Pa3MBINIUISATh HaJl (PaKTOpaMu, BBI3BIBAIOIIMMU M3MEHUYMBOCTb, U OIEHWBATH HUX
BJIMSIHUE HA PACCMATPUBAEMbIE BEJTUYMHBI U IPOLIECCHI.

NHTYyUTHBHOE NpENCTaBICHUE O CIy4YaMHOW WU3MEHUYMBOCTH, MCCIIECIOBAHUE
3aKOHOMEPHOCTEH W TEHJACHIMHA CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM ISt
U3YYEHUs TEOPUU BEPOATHOCTEH. boibllloe 3HAYE€HHE WMEIOT MPAKTHYECKUE
3a/1aHUs1, B YACTHOCTH OMBITHI C KIIACCUYECKMMU BEPOSITHOCTHBIMU MOJEISIMHU.

[TonsiTue BEpPOSATHOCTH BBOAUTCS KaK Mepa MPaBIONOI0OMs CIIy4ailHOro
coObitusi. Ilpm wu3ydeHun ydeOHOro Kypca oOydarolmecs 3HAKOMSTCS C
OPOCTEMIIMMU ~ METOJaMHM  BBIYMCJIIECHHS  BEpPOSTHOCTEM B CIy4YalHBIX
AKCTIIEPUMEHTAX v PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU HCXO0JIaMH,
BEPOSITHOCTHBIMHU 3aKOHAMH, TIO3BOJISIOIIUMU CTaBUTh M PEIIaTh 0OJiee CIOXKHBIE
3amayu. B yudeOHBIN Kypc BXOJST HayalbHbIE MPEACTABICHUS O CIy4ailHBIX
BEJIMYMHAX U UX YHCJIOBBIX XapaKTePUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOECTBAMHU U OCHOBHBIMU OIEpalUsIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
IpuUMephl TPUMEHEHMS JUIsl pEeIleHus 3a7ad, a TakKe HCIOJIb30BaHUSA B JAPYTUX
MaTeMaTHYECKUX Kypcax U yueOHBIX IpeaMeTax.

B 7-9 xnaccax usyuaercs ydyeOHbII Kypc «BeposiTHOCTh U CTaTUCTHKa», B
KOTOpBIM  BXOJAT pasjaenbl: «llpeiacraBiieHWe AaHHBIX U ONKcCaTeNbHAs
cTaTUCTUKa», «BeposaTHOCTb», «JeMeHThl KOMOWHATOpUKHW», «BBeneHue B
Teoputo rpadoBy.

Ha uzyuenue yuebHOro Kypca «BeposiTHOCTh U CTaTUCTHKA» OTBOAUTCS 102
yaca: B 7 kiacce — 34 4gaca (1 gac B Henmenmo), B 8 kimacce — 34 gaca (1 4gac B
Heneno), B 9 kinacce — 34 gaca (1 gac B Hezeno).



COJEPKAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUJE TaOMUIl, AUarpamm, rpadukoB. 3aroHEHUE
TaONMI, YTEHHWE U TIOCTPOCHHE JuarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) H
KpYroBbIX). UTeHue rpadukoB peabHbIX MpoIeccoB. M3pneuenne nHpopManum us3
JarpaMM U TaOJldll, UCTIOJIb30BAaHUE U MHTEPIIPETAIUs JaHHBIX.

OnucarenpHasi CTaTUCTHUKA: cpefHee apudMeThuyeckoe, MeauaHa, pa3Mmax,
HamOOJbIIee M HaUMEHbIIEe 3HAUYCHUs HAOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYMBOCTH.

CryqaitHbeIil 3KCIIEpUMEHT (ONBIT) U clydyaiiHoe coObiTHe. BeposTHOCTh u
yacToTa. Pojb ManoBepOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MIPUPOJIE
U B oOuiecTBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepuidHbl. Yucino pédep M cymmapHas
creneHb BepimuH. [IpencrtaBienue o cBszHoctu rpada. Lenu u uwmkisl. Ilytu B
rpadax. O6xon rpada (visiepoB myth). [IpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3aga4 ¢ nomMousto rpagos.

8 KIIACC

[IpencraBnenue JaHHBIX B BUJIE TAaOIUL, JUarpaMm, rpaQuKoB.

MHOXECTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXeCTBO. Omnepaunu Haj
MHOKECTBaMH: OOBEIUHEHUE, IepeceueHue, aonojgHeHue. CBoicTBa omepanuit
HaJl MHOXECTBAMM: IIEPEMECTUTEIBHOE, COYETATENIBHOE, PACHPEAEINUTEIBHOE,
BKJItOUeHUs. Mcnonb30BaHHWEe rpaUuecKoro MpPEACTABICHUS MHOXKECTB JUIS
ONMCAaHUs PEATBHBIX IPOLIECCOB U SIBICHUM, IIPU PEIICHNH 3a/1a4.

N3mepenne paccenBaHus AaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. JlnarpaMmma paccenBaHusl.

OnemeHTapHble COOBITUSL cilydyaiiHOro omnbiTa. CilydaiiHble COOBITHS.
BepositHocT  coObITHil. OmnbITBI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
coOpITusAMHU. CitydaiiHbIi BbIOOP. CBSI3b MEXAY MAJTOBEPOSTHBIMU U MIPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBONCTBa J€pEBbEB. EOUHCTBEHHOCTb IIYTH, CYILECTBOBAHUE
BUCAYEH BEPIIMHBI, CBSI3b MEXKJy YHMCIOM BepHIMH U 4ucioM pédep. [IpaBuio
YMHOKEHHMs1. Pemenue 3aaa4 ¢ moMoupto rpados.

[IpotuBononoxkHbie coObITUS. Juarpamma Oinepa. OObeauHeHUE W
nepeceuenne coObiTuil. HecoBmecTHble coObiTud. Dopmyna  CIOKEHHS
BEPOATHOCTEN. YCIIOBHAasi BEpOATHOCTh. [IpaBmiio ymHOXeHus. HeszaBucumele
coOpITus. IlpencraBieHne skcnepuMeHTa B BHJAE JAepeBa. PemieHune 3agad Ha



HaXO0XJICHUE BEPOSITHOCTEM C IOMOUIBIO JEpeBa CIYyYalHOrO 3KCIIEPUMEHTA,

nuarpamm Ditnepa.
9 KJIACC

[IpencraBnenre JaHHBIX B BHje Ta0nul, JAuarpamM, rpadukos,
WHTEpIpeTanus JaHHbIX. UTeHue u mocTpoeHue Tadnull, Auarpamm, rpadukoB Mo
peaIbHBIM JAHHBIM.

[TepectanoBku u akropuan. CoyeTaHus U YUCIO coueTaHU. TpeyroinbHUK
[lackand. Pemienne 3a1a4 ¢ MCNOJIb30BaHUEM KOMOMHATOPHUKH.

I'eomerpuueckass BepoATHOCTh. CiydailHbId BBIOOp TOYKHM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynaya. Cepus HCHOBITAHWI 10 TEPBOrO ycmexa.
Cepust ucnbiTanuii bepHymm. BeposTHOCTH COOBITHII B CEpPUM  HWCIBITAHUIN
bepnymm.

CnydaitHass BeMYMHA W pacOpelielieHHe BEPOSTHOCTEe. MaTtemaTtuueckoe
OoXujgaHune U amcnepcus.  lIpuMepbl  MaTeEMaTHYECKOro  OXUIAHHUS KAk
TEOPETUUYECKOr0 CPEIHEr0 3HAYCHUS BEIIMYMHBI. MaremaTuueckoe OXUIAHUE U
JUCIIEPCUSL  CIIy4YalHOW BEJIIMYMHBI «YUCIIO YCIEXOB B CEPUHU HCIBITAHUU
bepnym».

[Tonsarue o 3akoHe OonbIIUX YHced. V3MepeHne BEpOSITHOCTEH ¢ MOMOIIBIO
gacToT. Posib ¥ 3HaUeHME 3aKOHA OOJBIITUX YUCEN B MPUPOJIC U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD M CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaTbhl OCBOCHHUS MNpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTB M CTaTUCTHKA» XapaKTePU3YIOTCSL:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSBICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUCKOU
MaTEMaTUKH, LEHHOCTHBIM  OTHOUIEHMEM K  JOCTHIKECHMSIM  POCCUHCKHX
MaTEMaTUKOB M POCCUICKONM MAaTeMaTH4ECKOM IIKOJBI, K HMCIOJIb30BAHUIO ITUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA W peasn3ali ero
npaB, MPEACTaBICHUEM O MaTeMaTHUYECKUX OCHOBaxX (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIIbHOCTU YUYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTMBHOE YYacTHE B PEUICHUM MPAKTHYECKUX 3a]ad
MaTEeMaTUYEeCKON HamNpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KU3HU JJI1 YCHEIIHOW MpOoQecCHOHATbHON
NESATENbHOCTY M Pa3BUTHEM HEOOXOAUMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM UHAUBUIYAILHON TPACKTOPUU O0pAa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3creTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHHH, pacCyXICHUW, YMEHUIO BHUAETbH
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
NpeaCcTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4Y€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTHYeCKONl HayKd Kak cgepbl UelI0BEYECKOM
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl PA3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKH M MAaTEMaTUYECKOH KYJIbTYpOil KaK CpPeACTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMH HaBBIKAMH MCCIIEIOBATEIbCKON
NEeSATENBHOCTH;



6) ¢usuyeckoe BoOcnUTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1ATONOTyYHs:

TOTOBHOCTBKO NPHUMEHITh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbS, BEJIEHUS  370pOBOro  oOpa3a  KU3HU  (3I0pOBOE  NUTAHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUM W OTAbIXa, pEryispHas Qusnueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa pediekcuu, NpU3HAHHEM CBOETO
[paBa Ha OLIMOKY M TaKOTr0 K€ IIpaBa Ipyroro 4eJlioBeKa;

7) 3kos10TMYecKOe BOCTIMTAHME:

OpUEHTAllMEeN Ha NMPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHMUN Ui pelleHus 3ajad
B 00JIaCTH COXPAaHHOCTH OKpYXKarolled cpenbl, IUIAaHUPOBAHUS IOCTYIKOB U
OLIEHKM WX BO3MOXHBIX IOCJIEICTBUN JJs1 OKPY)KAIOLIEH Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) apanTanusi K M3MEHSIOIMMCS YCJOBHAM COUMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA y JPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESITeIbHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHILIUU U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHWUW, B TOM YHUCIE
(GbopMynHpoOBaTh UJIEU, MTOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAE€(PUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyallMI0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPeOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUs U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H

NOCJIEACTBUSA, ((OPMHUPOBATH ONBIT.
METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbHbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWW MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpENCNICHUS]  TIOHSITHM, YCTaHABIMBATh  CYIIECTBCHHBIM  IMPU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIICHWS W CpPaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAIH3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOpPA3OBHIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, €IUHUYHBIC, YaCTHBIE U OOIIHE,
YCIIOBHBIE;



BBISIBIISIT ~ MAaTeMAaTHUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npotuBopeursi B (akTaX, [aHHBIX, HAONIOACHUSX W YTBEPKICHHSIX,
npeaiaraTb KpUTEPUU JUTsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;
JieNiaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ACNYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHU 110 aHAIOTHH;

pa3dmpaTh MO0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHHUNA (TIPSIMBIC U OT
MPOTHUBHOTO), TPOBOJUTH CAMOCTOSITETLHO HECJIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4ecKuX (PakToB, BBICTpaWBaTh AapryMEHTAIUIO, TPUBOJINTH
PUMEPBI ¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus ydeOHOW 3ajmadyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHHUS, BHIOMpATh HaWOoJee MOAXOMANIMA C yIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUCB).

ba3oBble nucciaenoBarejbCKue IelCTBUS.

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMynMpoBaTh BOINPOCHL, (UKCHPYIOUIME MPOTUBOpEUre, Npodsiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE€ M JIaHHOE, (POPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO TTO3UIUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY HECIOXKHbBIN
AKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOr0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXKY COOOM;
CaMOCTOSITEILHO (OPMYIUPOBATH OOOOIIEHUSI M BBIBOJBI MO pe3yJbTaTam
MIPOBENEHHOIO HAOJIOIEHUS, HUCCIENOBaHUs, OLIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHUI;

MIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCa, a TAKXKE BBIJIBUIaTh
MPEANOIO0KEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nHpopmanmei:

BBISIBJISITH HEJIOCTATOUYHOCTh M M30BITOYHOCTH HWH(GOpPMAIMHU, JaHHBIX,
HEO0OXOIUMBIX JIJISl PEILICHUS 3a4a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
UH(GOPMAIUIO PA3IMYHBIX BUAOB U (HOPM IPEICTABICHHUS;

BbIOMpaTh (OpMy TpEACTaBICHUS HHPOPMALMM U WUIIOCTPUPOBATH
pemraemMble 3aJayd  CXEMaMH, JuarpaMMamH, HWHOM Tpaukod H HUX
KOMOWHAIHSIMU,

OLICHHMBATh HAAEKHOCTh HMH(DOPMALIMU IO KPUTEPHUSIM, MPEIIOKEHHBIM
YUUTEIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

BOCIIPUHUMATh U ()OPMYTUPOBATH CYKJICHUS B COOTBETCTBHUH C YCIOBUSIMU
U LETsIMU OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOIy PELICHUS
3aJa4i, KOMMEHTHPOBATh MOJIYYEHHbIN pe3yJIbTarT;

B X0J1¢ 0OCYKJIEHHS 3a1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOIl TEMBI,
npo0JsieMBbl, pelraeMoil 3a7auu, BbICKa3bIBaTh UJIEU, HAICJIEHHbIE Ha MOMCK
pELIEHUs, COIOCTABIATh CBOM CYXJCHUS C CYXICHUSAMH JIPYTHX
YYaCTHUKOB JHMAJIOTa, OOHAPY)KUBATh PA3TUYME U CXOJCTBO MO3UIIUN, B
KOppEKTHOM popme hopMyIupoBaTh pa3HOIIACHS, CBOM BO3PaKEHUS,
NOPEJCTaBIsATh  PE3yJbTaThl  PEHICHUS 3a/1a4i, AKCIIEpPUMEHTA,
UCCJIeI0BaHUSI, TPOEKTA, CAMOCTOATEIBLHO BHIOMPATh (hOPMAT BBHICTYILICHHUS
¢ Y4€TOM 3a/1au MPe3eHTalUU U OCOOCHHOCTEHN ayIMTOPUH;

MOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON M WHIUBUIyaIbHON
paboThI IpH pelIeHnH YIeOHbIX MAaTEMAaTHUECKHX 3a]1a4;

NPUHUMATH 11€1b COBMECTHOW NESATEIbHOCTH, MJIAHHUPOBATh OPTaHU3AIMIO
COBMECTHOM palOThl, pachpeneniarb BUIbl padOT, JOroBapUBaThCA,
o0CyXaTh MPOLIECC U pe3yJbTaT pabOThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX ¢Gopmax padoTel (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BHIOJHATH CBOIO YacTh PaOOTHI
U KOOPAMHHUPOBATH CBOU JCHCTBUS C JAPYTMMH WICHAMH KOMAaHJbI,
OILICHMBATh KAauyeCTBO CBOEr0 BKJaga B OOMIUI MPOAYKT MO KPUTEPHSM,
chopMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIHO COCTABJISITH IUIaH, QITOPUTM PELIEHUs 3aJaud (WIH €ero
4acTh), BBIOMpaATh CMOCOO pElIeHUsI ¢ YYETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapHAHTHI PEHICHUI ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJCTh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIlecca U pe3ysibTara
pELICHUsI MATEMAaTHYECKOW 3a]1a4u;

MPEIBUAECTH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTh KOPPEKTHUBBHI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEINLCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH IOCTABJICHHON LIEIHU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHOXKCHHS WIM HEJIOCTHKEHUS LEIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce oOydYarolMiiCs TOJYYUT CIIECAYIOIINE
peAMETHBIE PE3YIIbTATHI:

Uurate wuHbOpMalIUIO, MPEJICTABICHHYIO B TaOiMIlaX, Ha AuarpaMmmax,
NpeACTaBIsATh JAaHHBIE B BUJE TaONHWIl, CTPOUTH JUArpamMmbl (CTOJIOMKOBBIC
(cTonbuaThie) U KPYroBbI€) IO MAaCCMBAM 3HAYCHUM.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pPEAIbHBIE  YUCIOBBIE  JaHHBIE,
npeAcTaBiIEHHbIC B Ta0IUIAX, HA AUarpamMmax, rpadukax.

Hcnonb3oBaTh A1 OMMCAHUS JAHHBIX CTAaTUCTUYECKUE XapPaKTEPUCTUKU:
cpenHee apudMETHYECKOE, MeIuaHa, HAWOOJbIIEe W HAWMEHBIEE 3HAYCHUS,
pazmax.

Nmeres mpencraBieHne O CiydaHOM W3MEHUMBOCTM Ha NPUMEpPax ILIEH,
(dbu3HUeCcKNX BETWYHH, aHTPOIIOMETPUYECKUX NaHHBIX, UMETh MPEJICTaBICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K xoHmy oOydeHms B 8 kJjacce OOYYAIOIIMICSA TOJYYHT CIICIYIOIIHE
PEAMETHBIE PE3YJIbTATHI:

N3Bnekate u mpeoOpa3oBbIBaTh MH(POPMAIIMIO, TPEICTABICHHYIO B BHJIC
TaOJIUII, TUarpaMm, rpauKoB, MPEACTABIATH JaHHBIE B BUJEC TaOIUIl, AHArpamm,
rpaduKoB.

OnuchiBaTh J@HHBIE C MOMONIBIO CTATUCTHUYECKUX IOKa3aTelel: CpeaHuX
3HAUYCHUN U MEp paccenBaHus (pa3mMax, TUCTIEPCHUS U CTAHIAPTHOE OTKIOHEHHE).

HaxonuTe 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHH, B TOM YHUCIIE
10 pe3yibTaTaM U3MEpPEHUN U HAOJII0ICHU.

HaxonuTe BEpOATHOCTH CIy4allHBIX COOBITUN B OMBITaX, 3HAs BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITUI, B TOM YHCIE€ B ONBITAX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTe rpaduyeckue MOJEIH: JEPEBO CIy4YalHOTO 3KCIIEPUMEHTA,
IyarpamMMmbl JWJiepa, YMciIoBas mpsMas.

OnepupoBaTh MOHATUSMU: MHOXKECTBO, IOAMHOKECTBO,  BBITIOIHATH
omepaldd HaJl MHOXECTBaMH: OOBEIUHEHHE, TEepPeceueHue, JOMOJHEHUE,
NEPEYUCIATD FJIEMEHTBI MHOXECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Trpaduueckoe MpeACTaBICHUE MHOXECTB W CBA3EH MEXAy
HUMH JIJIs OTTUCAHMS TIPOLIECCOB U SIBJICHHM, B TOM YHUCJIE TIPU PEIICHUU 3aJ1ay U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyueHuss B 9 kJjacce oOydqaromUiCS TMOJTYYUT CIEIYIOIINE
peAMETHBIE PE3YIIbTaThI:

W3Bnexkarb U mpeoOpa3oBbIBaTh MH(OOpPMAIMIO, TMPEJACTABICHHYIO B
pa3IMUHBIX MCTOYHHUKAX B BHUAEC TalOmul, auarpamm, rpadukoB, MpeACTaBIsSTH
JaHHBIEC B BUJIE€ TAOJIMII, TUAarpaMM, FrpaPpUKOB.



Pemate 3amaun opraHu30BaHHBIM TEpPeOOPOM BAPUAHTOB, a TaKXKe C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonb30BaTh onucarenbHbIE XapaKTEPUCTUKU JUII MACCHUBOB UHCIJIOBBIX
JTAHHBIX, B TOM YHCJIE CPEJHUE 3HAUCHUS U MEPBI PACCEUBAHMUS.

HaxonuTe 4acToThl 3HAYEHHWI U YacTOTHI COOBITHS, B TOM YHUCJE TOJIb3YACh
pe3ysbTaTamMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxonuTe BEpOATHOCTH CIIy4alHBIX COOBITUI B M3YYEHHBIX ONBITaX, B TOM
YHUCJI€ B OIBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAapPHBIMU COOBITHSIMHU, B CEPHUSX
UCIIBITAHUM JT0 IEPBOTO yCI€Xa, B CEPUAX UCIIBITAHUN bepHyIu.

Nmers mnpencraBieHue O CIy4yalHOM BEIMYMHE W O PACHPEACIICHUU
BEPOSITHOCTEU.

Nmets mnpencraBiieHME O 3aKOHE OOJIBIIMX YHCET Kak O IPOSIBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHUMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B
IpUpOE U OOILIECTBE.



TemaTnuyeckoe NJIAHMPOBAHNE € YKA3aHMEM KOJHYECTBA aKaleMUYeCKHX YaCc0B, 0TBOIMMbIX HA OCBOEHH e KaK10il TeMbl y4e0HOIr0
npeaMeTa, yaeOHOro Kypca (B TOM 4mcJ/ie BHEYPOUHOM JesiTeIbHOCTH), y4e0HOT0 MOIYJISI 1 BO3MOKHOCThH MCIIOJIL30BAHUS 10 3TOM
TeMe 3JIEKTPOHHBIX (HH(POBHIX) 00Pa30BATEIbHBIX PECYPCOB, IBJISKIINXCH Y4e0HO-MeTOAHYEeCKMMHU MaTepraIaMu
(MyJabTUMeIUIHbIE IPOTrPAMMbI, 3JIEKTPOHHbIE YYeOHUKH U 32Ja4YHUKH, JJIeKTPOHHbIE 0M0JIM0TEKH, BUPTYaJIbHbIE JIa0opaTopuu,

HUIPOBbIE IPOrPaMMBbl, KOJLJIEKIIUHM HH(POBBIX 00pa30BaTeJbHBIX PECYPCOB), HCIOIb3YeMbIMH [1JIsl 00y4YeHHs] U BOCITUTAHUS
Pa3JMYHBIX IPYI 0Jb30BaTeJ/Iei, MPeACTABICHHBIMH B 3JIeKTPOHHOM (HM(POBOM) BH/e, B TOM YHCJIe ¢ y4eToM padoyeii

nporpamMmbl BOCIIMTAHUSA ¢ YKAa3aHUEM KOJINIECTBA YaCOB, OTBOUMBIX HA OCBOCHHE KasKI0ii TeMbl

7 kaacc
Ne | HaumenoBaHue pas3aesioB u | KosuuecTBo KouunvecTBo KouunyecTBo Monyab DJIeKTPOHHbIE
n/m | TeM NPOorpaMMbl yacoB KOHTPOJIbHBIX | PAKTHYECKUX | BOCIUTATENbHON (mudposbie)
pador padot MPOrpamMmbl oOpa3oBaTe/ibHbIE
«IKoJIBbHBIN pecypchl
YPOK»
1 | IIpencraBnenue aHHBIX 7 2 Jlens 3HaHUU Bbubnuoreka LHOK
https://m.edsoo.ru/7f415fdc
2 | OnucarenbHas CTaTUCTUKA 8 1 Mexnynaponusiii | bubnuoreka IHOK
JIeHb https://m.edsoo.ru/7f415fdc
pacrpocTpaHeHHs
TPaMOTHOCTH.
1 BceemupHnslit n1ens | bubnnoreka I[TOK
. maremaruky (15 | https://m.edsoo.ru/7f415fdc
3 CrnyyaifHast U3MEHUYHUBOCTb 6
OKTSIOpS)
4 B o 4 Bcemupnsiii nens | bubnuoreka HOK
BCJICHHE B TCOPHIO TpadoB MaTeMaTHKH https://m.edsoo.ru/7f415fdc
5 | BepostHOCT, ®  dYacToTa 4 1 Jlenp ®ubonauun | bubnmoreka LHOK
CIIY4atHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 5 2 CoBpeMeHHas bubnmnoreka LIOK
O0001eHne, cucTeMaTe3aus poccuiickast https://m.edsoo.ru/7f415b90

3HAHWI.

HayKa
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8 kiaace

Moayab JJIeKTPOHHbIE
HaumenoBanue .
Ne KoaunyectBo KonauyectBo BOCIIUTATEIbLHOH (uudposbIe)
pa3iesoB U TeM Koa-Bo
n/n KOHTPOJIbHBIX | MPAKTHYECKHX NMpOrpaMmbl o0pa3oBaTe/IbHbIE
NMporpaMmblI 4acos .
padort padort «IkoabHBIH pecypcebl
YPOK»
1 Bsenenue. 1 Jenn 3HaHui
MexnyHapoaHbIi
5 [ToBTOpenue kypca 7 3 JICHb bubnmoreka [JOK
KJacca pacnpocTpaHeHHus https://m.edsoo.ru/7f417fb2
IPaMOTHOCTH
OnucarenbHas .
3 CTATHOTHKA 4 Bcemupusblii 1eHb bubmuoreka [JOK
' MaTeMaTHKH https://m.edsoo.ru/7f417fb2
PaccenBanue nanHbIx
JleHb KBaapaTHOT O bubnmnoreka [HOK
4 M 4
romeetsa KOpHS https://m.edsoo.ru/7f417fb2
5 BeposiTHOCTB 6 1 JleHb POCCHICKOM bubmmoreka [IOK
CIIy4aifHOT O COOBITHUS HayKH https://m.edsoo.ru/7f417fb2
5 Brenenue B Teoputo 4 MexnyHapoaHbIil bu6nuoreka [JOK
rpagoB JICHb YUCIIa «IIH» https://m.edsoo.ru/7f417fb2
. Jenb marematuka B | bubmnoreka [JOK
7 C 0 8
HYHAHHIC CODBITILL Poccun https://m.edsoo.ru/7f417fb2
OBoGHeHtie, JleHb poxxnenus
8 F R — 4 1 BEJIMKOTO bubnuoreka [JOK
. B MaTeMaTnKa https://m.edsoo.ru/7f417fb2
3HAHWM, KOHTPOJIb. .
J1.Diinepa
OBIIEE KOJIMYECTBO
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9 kJjacc

DJIeKTPOHHBbIE
HanmeHnoBanue Moayab
Ne Ko.1- KoanuecTtBO KoanuectBo . (uudposbie)
pa3/1esioB U TeM BOCIUTATEJILHOM
n/n BO KOHTPOJIBHBIX | MPAKTHY€CKHX o0pa3oBaTe/bHbIE
MporpaMmbI NporpaMmblI
4acoB padort paodot . pecypcbl
«IKOABbHBIH YPOK»
1 Bgenenue. 1 JleHb 3HaHUI
MesxnyHapOoaHbIH JIeHb
5 [ToBTOpenue kypca 8 3 acZHoI(:T IS bubnuoreka [IOK
KJj1acca pacnpovtp https://m.edso0.ru/7f41a302
TPaMOTHOCTH
3 DJIEMEHTHI 3 BcemupHsblii 1eHb bubmmoreka [JOK
KOMOMHATOPUKH MaTeMaTUKH https://m.edsoo.ru/7f41a302
4 BepostHocTh 4 JleHb KBaipaTHOT O bu6mmoreka [JOK
CIIy4aiilHOT O COOBITHSI. KOpHS https://m.edsoo.ru/7f41a302
CrnydaiiHasi BeJIMUMHA.
Yucnoseie N
5 XapaKTePUCTUKH 8 JeHb poccuiickoit bubnmroreka [JOK
P . P HayKu https://m.edsoo0.ru/7f41a302
CITyJalHbIX BEJIMYHH.
3aK0H OOJNBIIMX YHUCE.
I'eomerpuueckas Mexnynaponssiii 1eHb | bubmmoreka [JOK
6 4
BEPOSITHOCTb. YHUCIa «IIH» https://m.edso0.ru/7f41a302
€Hb MaTeMaTHKa B
7 Ucnbiranus beprymin. ) a
Poccun
€Hb POXKJIEHUS
Oo6o0maromee Alettb poskn bubmuoreka [JOK
8 6 1 1 BEJIMKOT0 MaTeMaTHKa
MMOBTOPEHUE, KOHTPOJIb. . https://m.edso0.ru/7f41a302
JI.Oinepa
OBIIEE KOJIMYECTBO
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