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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3y4eHHe APYTUX AUCHUUILIMH, KaK €CTEeCTBEHHO-
HAyYyHOr0, TaK U TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM Ku3HU. Pa3BuTHe y oOyuatonmxcs
HAyYHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B NIpHUpOJIE U OOUIECTBE, POJIM MATEMATHYECKOTO MOJECIMPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILICHUS, HEOOXOAUMBIX I afanTalld B COBPEMEHHOM LU(poBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkAeHUs. OCBOEHHE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolIMXCSA: OHM HCIHOJB3YIOT JAEIYKTUBHBIE U
WHIYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpEeTH3aIiio, abcTparupoBaHue u
anajoruto. OOyueHwe  aireOpe  MpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  J1eATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a1a4 SBJISIETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00Y4YEeHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay st OCHOBHOTO OOIIETO
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JTMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPABHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JVHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOICHCTBYS €
IpYrUMHU €ro JuHusMA. B Xxoje wu3ydeHuss y4deOHOro kKypca oOydaromumcs
OPUXOAUTCS JIOTUYECKU PACCYKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTHYeCKOro 00pa30oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00Yy4arOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudyeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMA «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW s
JanbHENIIero U3y4eHus MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4arOIIUXCA
JIOTUYECKOTO MBIILIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsl IOBCEIHEBHOM
KU3HH. Pa3BUTHE MOHATHSA O YKCIIE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
CBSI3aHO C PALMOHAJIBHBIMH M HMPPALMOHAIBHBIMU 4YHCIaMH, (OpMHUpPOBaHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEpPILIEHHE OCBOSHUS YUCIOBOU JTUHUU
OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — «ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Yy OOyUYaIOIIMXCA
MaTEMaTUYEeCKOro armmapara, HeoOXOAUMOTro Uil pPElICHUs 3a7ad MaTEeMaTUKH,
CMEXXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]a4. Ha ypoBHE OCHOBHOTO
o0miero oopazoBaHusl Y4EOHBIH MaTepuall TPYNIHUPYETCs BOKPYT pallMOHATIBHBIX
BBIpXEHUIH. Anredpa JAEMOHCTpPHUPYET 3HAYCHHE MaTEeMaTHUKH Kak s3bIKa IS
MOCTPOCHUS MAaTeMaTHYECKUX MOJENeH, ONMUCaHUs TPOIECCOB W  SIBICHUIA
peanpHOro Mupa. B 3amaun 00ydyeHus anredpe BXOAAT TaKKe NalibHENIIee pa3BUTHE
JITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHOOpPMATUKHA, ¥  OBJIAJICHUEC HAaBbIKAMU  JICIYKTUBHBIX  PACCYKICHUHU.
[IpeobpazoBaHre CHUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CTIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanue pyHKIIMOHATBHO-TpAa(UUECKON JIMHUU HALIETICHO Ha MOJIY4YCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUIS OTIMCAHUS ¥ UCCIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmectse. M3ydeHnne maTepuana clocoOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIE CpEACTBA fA3bIKA MATEeMAaTHUKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkre, BHOCUT BKJIaJ B (POPMUPOBAHUE
MIPEICTABICHUM O POJIM MAaTEeMAaTUKX B PA3BUTHH [IUBUJIN3AIMN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Yy4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE DPA3ZeNibl COJACPHKAHUS:
«Yucna ¥ BBIYMCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIHW.

Ha uzyudenue yuebHoro kypca «Anredpay» orBonutcs 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 gaca (3 yaca B HefIeIIO).



COJAEPXKXAHME OBYUYEHUA

7 KIIACC

Yucna v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MEPEXO] OT OJHOU (POPMBI 3aIUCH
npobeit k gpyroil. IloHsiTMe palnMOHANBHOTO 4YHUCA, 3aluCh, CpaBHEHHE,
yHOpSAIOYMBAHUE  pAlMOHANIBHBIX uucel. ApudmeTndeckue JIEUCTBUS €
palMOHAIBHBIMYA YuciamMu. Pemenue 3a1ad u3 peanbHOM MPAaKTUKKA HA 4acTd, HA
JTpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeaesieHrue, MpeoOpa3oBaHUe
BBIPQXEHUI HA OCHOBE OIpEeICHHsI, 3auch 00NbIINX uncen. [IporneHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOIEHTOB. Tpu OCHOBHBIC 33a/1a4d Ha
IIPOLIEHTHI, PEILICHHUE 33724 U3 PEaJbHOM MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JCIMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HATypaJIbHbIX YHCEN.

Peanpuble  3aBucMMOCTH, B TOM 4YHClIe TmpsMasi u  oOpaTHas
IPONIOPLUOHAIIBHOCTH.

AnreOpanveckue BbIPAKEHUS

[lepemeHHbBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUA C IEPEMEHHOU. JlomycTrMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCMMOCTH MEK1y BEJIMYMHAMU B BHJIE
dbopmyibl. Beraucnenus o gopmynnam. IIpeobpasoBanrue OyKBEHHBIX BBIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BbIpAXEHHS, NpaBWiIa NpeoOpa3oBaHUs CyMM U
POU3BECHUH, MIPABUIIA PACKPBITHS CKOOOK U MPUBEICHUS MOAOOHBIX CIaraeMbix.

CBOIiCTBa CTENEHH C HATYPAJIbHBIM [IOKA3aTEJIEM.

Opnouwiensl U MHOTOWIEHBI. CteneHb MHOrowieHa. CrnoxKeHue, BhIYUTAaHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBAJIpaT CyMMBI
Y KBaApar pazHocTh. Popmylia pa3HOCTH KBaIpaToB. Pa3iioxkeHre MHOMO4JIEHOB Ha
MHOXHUTEIH.

YpaBHeHMs U HEpaBeHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUS, IMpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCWJIBHOCTh YPaBHEHHUM.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEMHOTO
YpaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHUH. COCTaBIIEHHE YPAaBHEHUM M0 YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUM.

JIuneliHoe ypaBHEHHUE C IBYMsl IEpEeMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEWHBIX YPABHEHUU C JBYMs IEPEMEHHbIMU. PellleHHEe CHUCTEM YpaBHEHUU
Croco0OM MoACcTaHOBKU. [IpuMepsbl pereHus TEKCTOBBIX 3aa4 C TOMOIIBI0 CUCTEM
YPaBHECHUM.

DOyHKIUU



Koopaunara Touku Ha npsiMou. UucnoBele TpoMexXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[IpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOYKH Ha KOOPJMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenue rpadukoB peasibHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'paduk pyHkmm.
CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpapuk. ['padpux pynkuuum y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YpaBHEHHIA.

8 KVIACC

Yucna v BBIYMCICHUA

KBanpatublii kopeHp u3 uuncia. [loHsTue 00 UpPpaLMOHATIBLHOM YHUCIIE.
JlecsiTuuHble TPUOIMKEHUST HppallMOHAIbHBIX yrces. CBolicTBa apu(MeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOPa30BaHUIO YHUCIOBBIX BBIPAKEHUN
Y BBIUKCIICHUSM. JIeCTBUTEIIBHBIE YUCIIA.

CreneHs ¢ LenbIM IOKa3aTeneM U e€ ceorcTsa. CTaHmapTHas 3alKuCh YACIA.

AJireOpanyeckue BbIpaKeHUs

KBaapatHbIil TpEXUIIEH, pa3JIOKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CrnoxxeHue, BBIUWTAHUE, YMHOXKCHHE, JIEJICHUE alreOpandyeckux ApoOeH.
ParnmoHnanbpHble BBIpAKEHUS U UX IIPe0Opa30BaHueE.

YpaBHeHMS U HEpaBeHCTBA

KBanpatnoe ypaBHeHue, opmyina KOpHEH KBaapaTHOrO ypaBHeHuUs. Teopema
Buera. PemieHne ypaBHEHUM, CBOISIIMXCS K JIMHEHHBIM M KBAJPATHBIM.
ITpocreiimume ApoOHO-palMOHATIbHBIE YPABHEHUS.

I'padmueckas uHTEpIpeTaLMs YPABHEHUN C JBYMSI IIEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPAaBHEHHW C JByMs IIepeMEHHBIMHU. lIpuMmepnl pemieHus cucreM
HEJIMHENHBIX YPABHEHUM C IBYMS [IEPEMEHHBIMMU.

Pemenne TekCTOBBIX 3ajja4 alreOpanyeckum crocoooMm.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue pyHkuu. O61aCTh ONPEEICHNUS U MHOKECTBO 3HAUEHUN (DYHKIIUH.
CrniocoOsI 3a1aHust GyHKITHIA.

I'paduk Pynkuuu. UYrenue cpoiictB (yHkumu no e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIA, OTpaXKAIOIINX peaTbHbIE MPOIECCHI.

@OyHKIMY, ONUCBHIBAIOIIME MPAMY0O M OOpaTHYIO MPONOPLUOHAIBHBIE
3aBHCHMOCTH, uX rpaduku. OyHkumn y = x2, y = x3, y = Vx, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.



9 KJIACC

Yucsia ¥ BIYMCICHUS

PanmonanbHpie 4Kcna, UppallMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIE
JecsATUUHbIE ApoOU. MHOXKECTBO IEHCTBUTENBHBIX YNUCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCITUYHbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apu(MeTnyecKkue HAeWCTBUA C
JNEHUCTBUTEIILHBIMU YHCIIAMH.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTENBHOCTh IPOLIECCOB B
OKPY’KaroIEM MHpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYMCIICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pellienrue ypaBHEHN M, CBOASAIIMXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPaTHBIM.
buxkBagpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHaIbHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3ajay
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMU U ero rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. PelieHne cucrteM 1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNs] CHCTEMbl YPABHEHUM C IBYMS IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3ajja4 alre0panyeckum crocoooMm.

YucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemeHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHOW. KBaapaTHele HepaBEeHCTBA.
I'padnyeckas MHTEpIpeTalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYyMs
IIEPEMEHHBIMHU.

DyHKIUU

KBanpatnunas ¢gyskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEPILMHBI 1apadoJIbl, 0Cb CAMMETPUHU NapadoJIbl.

I'paduku Gyrkmumit: y =kx, y=kx +b, y =k/x, y=x3, y = Vx, y = |x|  ux
CBOMCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHHU

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEeKyppeHTHOH GopMyIoil u popMysoi n-ro yieHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. Qopmyinbl n-ro djieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrpecChii, CyMMBI IIEPBBIX 71 YJICHOB.



N300paxeHne 4YIE€HOB apHUPMETHUECKOH U TE€OMETPUUYECKOW MpOTrpeccHid
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMHA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHoCTHBIE pe3yJabTaThl OCBOCHHUS ITPOTPAMMBI yU4eOHOTO Kypca «Anredpay
XapaKTepU3yrTCA:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBIICHUEM MHTEpPEca K MPOIUIOMY M HACTOSIIEMY POCCUICKOW MaTeMaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JJOCTHXKEHUSM POCCUUCKAX MATEMATUKOB U POCCUMCKOU
MaTeMaTUYECKOU IIKOJbI, K UCMOJb30BAHUIO 3TUX JIOCTUKEHUNU B JIPYTHX HAyKax U
NPUKJIAJHBIX cepax;

2) rpaskIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpaKJaHWHA W peah3aIliu ero
MpaB, MPEACTABICHUEM O MATEMAaTHYECKUX OCHOBAaX (PYHKITMOHUPOBAHUS PA3THIHBIX
CTPYKTYp, SIBI€HUN, MNPOUEAYp TpakJaHCKOro oOIecTBa (Hampumep, BbIOOpHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO OSTUYECKUX MpoOJeM, CBSI3aHHBIX C
NPAaKTUYECKUM ITIPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-
ATUYECKUX MPUHIUIIOB B JIEATEIIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AakKTHUBHOE Yy4YaCcTUE€ B PEUICHWH NPAKTUYECKUX 3aaad
MaTeMaTU4YEeCKOM HAIpPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUH BCEH JKU3HU IS YCHEIHOW Npo¢eCcCHOHATBHON
NESATETPHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM W
MMOCTPOEHUEM WHIAMBUIYATILHONW TPAaeKTOPUU OOpa30BaHUSI U KU3HCHHBIX IUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) hcTeTH4ecKoOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  AMOLMOHAIBHOMY W  3CTETHYECKOMY  BOCIPHUSITUIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajad, PEIICHWH, pacCyKICHHUA, YMEHUIO BHUICThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUA:

OpUEHTaUMel B JCATEIBHOCTH HA COBPEMEHHYID CHCTEMY HAy4HbBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHUTHs UYEIOBEKa, MPUPOIBI H
oOImecTBa, TMOHMMAaHMEM MAaTEMAaTUYeCKOW HAayKH Kak c(epbl YeloBeYeCKOu
NEATEIIbHOCTH, J3TaloB €€ Pa3BUTUS M 3HAYMMOCTH Ui PA3BUTHUS LIMBUIIM3ALUU,
OBJIAJICHUEM S3bIKOM MATEMAaTUKH M MAaTEMATHYECKOW KYJIbTYpOM KaK CpPEICTBOM



MO3HAHWS MHpa, OBJAJACHHEM TMPOCTCHIIMMH HAaBBIKAMH HCCIIEIOBATEIbCKON
JeSITeIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpOBaHME KYJbLTYPbl 3/10POBbS U
IMOLUMOHAIBLHOTO 0JIArONMOJTyYHsi:

TOTOBHOCTBIO TIPUMEHATh MAaTeMaTHYeCKHEe 3HaHWsS B HWHTEpecax CBOETO
3IOpPOBBS,  BEIEHHUS  3/J0pOBOTO  oOpaza  JKM3HM  (340pOBOE  MHUTaHUE,
cOamaHCUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, pEryJsipHas pu3ndeckasi akTUBHOCTb ),
c(hOpMHUPOBAHHOCTHIO HAaBBIKA pe(IIeKCHH, MPU3HAHUEM CBOETO TpaBa HA OIIHOKY W
TaKOTo K€ MpaBa JAPYroro 4eIoBeKa;

7) 3K00rHYecKOoe BOCTIUTAHHE:

OpHUEHTAIlMel Ha MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHWM IS pelIeHHs 3ajad B
00JacTh COXPAaHHOCTU OKPYXAIOIIeH cpeibl, IITAHUPOBAHMSI TIOCTYTKOB M OLIEHKH MX
BO3MOXXHBIX TOCIEACTBUM MJII OKpY)KaloIleld cpeabl, OCO3HaHHEM TIJI00aJIbHOTO
XapakTepa dKOJOTHIECKHUX MPOoOJIeM U MyTel NX PelIeHUS;

8) amanTtanmusi K M3MEHSIIOIMMCS] YCJOBHUSIM CONHUATbHONW M MPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEACNEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO0 JESTEIBHOCTh, B TOM YHCTE
YMEHHE YUUThCS Y IPYTHX JOJeH, MpuoOpeTaTh B COBMECTHOM ACSITEILHOCTH HOBBIC
3HAHWS, HABBIKK ¥ KOMIIETEHIIUH U3 OIBITA JPYTHX;

HEOOXOOUMOCThIO B (OPMUPOBAHWM HOBBIX 3HAaHUH, B TOM YHCTE
dbopMynupoBaTh UAEU, MOHSATHUS, THUIOTE3bI 00 0OBEKTaX U SIBICHUSX, B TOM UHUCIE
paHee  HEW3BECTHBIX, OCO3HaBaTh JAC(PHUIMTBEI  COOCTBEHHBIX 3HAaHUH W
KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIHIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIHUNA KOHTPMEp, KOPPEKTHUPOBATH MPUHUMAEMBIC
pelieHuss W JAeWCTBUS, (OPMYIUPOBATh M OLIEHWBATh PUCKH U TOCIEACTBHUS,
(GbOpMHPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTenbHbIE YHMBePCAJIbHbIE YUeOHbIe JeliCTBUS
ba3oBble Jornyeckue 1efcTBUA:

e BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC MPHU3HAKA MATEMATHUECKUX
OOBEKTOB, TIOHATHUH, OTHONICHWA MEXIYy TMOHATUSAMH, (HOPMYIUPOBATH
OmpeAeNieHUus]  TOHSTHH,  YCTAHABIMBATh  CYIIECTBEHHBIM  TPU3HAK
KJaccCupUKaly, OCHOBaHMA il OOOOIIEHHS U CPaBHEHMS, KPUTEPUU
MPOBOAMMOIO aHAJIN3A;



BOCIIPUHUMATh,  (GOPMYIHpPOBaTb U  NPeoOpa3oOBbIBATH  CYXKICHUS:
VTBEPAWTEIbHBIE W OTpUIlATeIbHBIC, CAMHUYHBIC, YaCTHBIE U OOIIHe,
YCJIOBHBIE;

BBISBIISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HU U IIPOTHUBOPEUYUS
B (akTax, JaHHBIX, HAOTIOACHUIX M YTBEPKACHUAX, MpeAsiaraTb KpUTEpUU
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

JieJaTh BBIBOABI C HCIIOJB30BAHUEM 3AaKOHOB JIOTMKH, IEIYKTHBHBIX U
VHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

pa30uparh 10Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEPKICHUH (IpsAMbIE U OT
IPOTUBHOI0), IPOBOAUTH CAMOCTOSITEIBHO HECIOXKHBIE JI0Ka3aTEIbCTBA
MaTeMaTHUeCKUX (DAaKTOB, BBICTPAWBATh apPryMEHTAIMIO, MPUBOJIUTH
IpPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpaTh CIOCOO pelmeHuss ydeOHOM 3ajmauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BHIOMpPATh HamOoJee MOMXOMANMA C Yy4ETOM
CaMOCTOSITEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciieqoBare/bLCKHe JeViCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOUIME MPOTHUBOpPEUHE, MpodiieMy,
CaMOCTOSITENIbHO YCTAHABIIMBATh HICKOMOE U JaHHOE, (HOPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MMO3UIINIO, MHEHHE;

MPOBOJIUTH TI0O CaMOCTOSITEIBHO COCTABIICHHOMY IUIAHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIIEIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOM;

CaMOCTOSTEIILHO (POpMyIHpPOBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOIOJEHUS, WCCJICNIOBaHMs, OIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IIECHU;

IMPOTrHO3UPOBATH BO3MOKXHOC pPasBUTUC IIPOLHCCCA, a TAKIKC BbIABUT'ATH
IMPCAITOJIOKCHMA O €TI0 Pa3BUTHUH B HOBLIX YCJIOBUAX.

Pabora ¢ unpopmanmeii:

BBIABJIITHD HEAOCTATOYHOCTH U M30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBIX,
HCO6XOI[I/IMLIX AJi1 pCIICHUS 3aa49M,

BbIOMpaTh, AaHAIM3UPOBATh, CHUCTEMAaTU3UPOBATb M HUHTEPIPETUPOBATDH
uH(GOPMALIMIO Pa3IMYHbIX BUIOB U (YOPM Ipe/ICTaBICHHUS;



BbIOMpaTh (OpMy IpencTaBiIeHHsT HWHPOPMAlMU U  WIJUIFOCTPUPOBATH
peliaeMble 3a7aud CXeMaMH, JuarpaMMmMamMi, HHOM rpadukod © HUX
KOMOHWHAITUSMU;

OLICHMBATh HAJAEKHOCTh HMHPOPMALMU IO KPUTEPUSIM, IPEAIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOATEIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIPMHUMATh U (OPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMH U
HEeJSIMA OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3pPEHHUS B
YCTHBIX ¥ IMCbMEHHBIX TEKCTaX, JaBaTh OSICHEHHUS 110 XO1y PELICHHUs 3a/1a4H,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B X0/i€ OOCYXKIEHHs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOW TEMBI,
poOJIEMBI, PEIIAEMON 3a/laud, BBICKA3bIBaTh HMJIEH, HALEJIEHHbIE HAa MOMCK
pELIeHMs], COMOCTABIIATh CBOM CYKIEHUS C CYKIACHUSMU IPYTUX YYACTHUKOB
auanora, OOHapyXMBaTh PAa3IMuYM€ U CXOJACTBO MO3ULUNA, B KOPPEKTHOU
dbopme popMyIHpOBaTH Pa3HOTIIIACHs, CBOU BO3PAKEHUS;

MPEJCTABIATh PE3YJIbTaThl PEIICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIIeI0BaHUS,
MIPOEKTA, CAMOCTOSITEIbHO BHIOMPATHh (POPMAT BBICTYIJIEHUS C YUETOM 3a7a4
pe3eHTallMK U OCOOEHHOCTEN ayIuTOpHUU;

MMOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W MHAMBHUIYaTIbHOU
paboThI pU PEHICHUH YYEOHBIX MATEMAaTHUECKUX 33714,

MPUHUMATH 1€JTb COBMECTHOW JEATEeTHLHOCTH, TUIAHHPOBATH OPTAaHU3AIUIO
COBMECTHOM paboThl, pachpenensiTh BHABI padOT, JOTOBAPUBATHCA,
00CyXIaTh MPOLECC M Pe3yibTaT padOThl, 0000IATh MHEHHS] HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (hopMax paboThl (00CYyX)aeHUS, 0OMEH MHECHHUSIMH,
MO3TOBBIE IITYpPMBI W JPYTUE), BBHIIOJIHATH CBOIO dYacTb pPabOTHl |
KOOPAMHHUPOBATH CBOW JCUCTBHS C APYTMMHU WICHAMHU KOMAaH]IbI, OI[CHUBATh
KauecTBO CBOEro BKJaga B  OOmMUNA  TPOAYKT TIO  KPUTEPHUSM,
c(hOpMYITUPOBAHHBIM YIACTHHUKAMHU B3aUMOICHUCTBUSI.

PeryisiTuBHbIE YHMBepCcAJbHbIE YYeOHbIe 1eliCTBHUSA
Camoopranuzanus:

CaMOCTOSITEIIbHO COCTABJISITh IUIAH, JITOPUTM pEHIeHUs 3amadu (WM €ro
94acTh), BBIOMPATHh CIIOCOO pENMICHHS ¢ y4ETOM HMMEIOIIUXCS PECYpCOB U



COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTb M  KOPPEKTUPOBATb
BapHaHTHI peUIeHUH ¢ yuéTOM HOBOM HH(OpMALIUU.

CaMOKOHTpOJ'Ib, SMOIMOHAJIbHbINA HHTEJJIEKT:
e BJIaACTH crocodoaMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IMPOHECCa U PE3yjibTaTa
peuICHUA MaTeMaTHUYECKOM 3aJa4u,

e IPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a]a4H,
BHOCHUTb KOPPEKTHBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTEJBCTB,
HaAWJICHHBIX OIINOOK, BHISBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yjbTaTa AEATEIBHOCTHU IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH INPUYMHBI JTOCTHIKEHUS WIM HEJOCTMIKEHMS LIEJH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K koHuy oOyuenus B 7 Kjacce O0OyyalolUiCs TMOJYYUT CIEAYIOIINE
peIMETHbIE PE3YJIbTAThI:

Yucaa v BBIYUCTCHUS

BoimonHsTh, coYeTas YCTHbIE W THUCHMEHHBIC TPHUEMBI, apUPMETUUECKUE
JEUCTBUA C PallMOHAIbHBIMU YUCIIAMH.

Haxonuth 3HAaY€HHs YHCIOBBIX BBIPAKEHHUM, TPUMEHSATH pPa3HOOOpPA3HBIE
CIOCOOBI M TPHUEMBI BBIYMCICHUS 3HAYCHUM NPOOHBIX BBIPAKEHUN, COACPIKAITUX
OOBIKHOBEHHBIC U JICCSITHYHBIE POOH.

[lepexoauTh OT OAHOW (OPMBI 3aMHMCH 4YKCENl K ApYyroi (mpeodOpa3oBHIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JIECTUIHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YUBATH PAIMOHAIBHBIC YHCIIA.

OKpyTrasTh YucCIIa.

BbINONMHATE NPUKUAKY U OLEHKY pE3ysibTaTa BBIYMCICHUH, OLEHKY 3HAUYCHHUU
YUCJIOBBIX BBIPAKEHUM. BBINONHATH ACUCTBUS CO CTENEHSMU C HaTypajJbHBIMU
MOKa3aTeIISIMH.

[IpuMeHATh MPU3HAKU NETUMOCTH, PA3JIOKCHHE Ha MHOXHUTEIH HATypPaTbHBIX
YHCEJL.

PemaTte npakTHUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBS3aHHbIE C OTHOILEHHUEM
BEJIMYMH, MPOMOPIUOHAIBHOCTBIO BEJIWYWH, MPOIEHTAMHU, MHTEPIPETUPOBATDH
pEe3yNbTaThl PENICHHs 3a7a4 C y4€TOM OTPAaHWYCHUH, CBS3aHHBIX CO CBOWCTBAMH
paccMaTprUBaEMbIX OOBEKTOB.

AJuireOpandecKue BbIPAKEHUS



Hcnonp30Bath anredpanyecKyro TEPMUHOIOTMIO U CUMBOJIUKY, IPUMEHSTH €€ B
Ipoliecce OCBOCHUS yueOHOro Marepuania.

Haxoaute 3HaueHHs OyKBEHHBIX BBIPAKEHUN TIPU 3aJaHHBIX 3HAUCHUSX
IIEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHUs LIEJIOTO BBIPAXXEHUSI B MHOTOWIEH MPUBEIACHUEM
NOJOOHBIX CIaraéMbIX, pACKPBITHEM CKOOOK.

BbImonHAT, yMHOXXEHHME OJHOWIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIBI KBaJipaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCyliecTBIATh Pa3ioKEHUE MHOTOWIEHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKU CIaraéMblX, IPUMEHEHUs
(hopMyTT COKPAIIEHHOTO YMHOKEHHSI.

[TpumensTh MPeoOpa30BaHNUs MHOTOUJICHOB I PEIICHUS Pa3IUYHbIX 3a/1a4 U3
MaTEMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAbHOM MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJbHBIMHU IOKa3aTeNsIMU IS
peoOpa30BaHusl BbIPAXKEHUII.

YpaBHeHUs U HEPABEHCTBA

Pemware nuHEVHBIE ypaBHEHHMS C OJHOW IIEPEMEHHOM, IPUMEHSS IIPaBUIIA
nepexo/ia OT UCXOIHOTO YpaBHEHUS K paBHOCUIbHOMY eMy. [IpoBepsTs, siBiseTcs iu
YHCJIO KOPHEM YpPaBHEHMUS.

[TpumensTh rpaduueckue METOAbl MPU PEUICHUM JUHEWHBIX YPAaBHEHUH U UX
CHCTEM.

[lonGupate mnpuMepbl Map YHCEN, SBISIOUMXCA PEUICHHEM JIMHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CrtpouTh B KOOPJIAMHATHOW IMJIOCKOCTH IpaUK JIMHEHHOTO YpaBHEHUS C JABYMs
NEePEMEHHBIMHU, MOJIb3YACh TPpa(UKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemarb cuctemsl IByX JMHEWHBIX YpaBHEHHUH C JIByMsl MEpEMEHHBIMU, B TOM
qrciie rpadudecKu.

CocTaBnTh U pelaTh JMHEHHOE ypaBHEHUE UM CUCTEMY JINHEHHBIX YPABHEHUN
[0 YCJOBMIO 3aJlayd, MHTEPIPETUPOBATb B COOTBETCTBUU C KOHTEKCTOM 3ajauu
ITOJTyYEHHBIA pE3yJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPAMHATHOM MPSMOMl TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJbI, 3alMChIBATh YMCJIOBBIE NPOMEKYTKH Ha
aJreOpanvyeckoM si3bIKeE.

OTmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33aJaHHBIM KOOpJIMHATaM,
CTPOUTH rpa@uKu JUHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKIUH Y = [X|.

OnucelBaTh € NOMOUIbKO (PYHKUMH M3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMUMHAMU: CKOPOCTb, BpEMs, PACCTOSHUE, 1I€HA, KOJMYECTBO, CTOUMOCTb,
MIPOU3BOJUTEIIBHOCTD, BpEMS, 00bEM pabOTHI.



Haxonuthb 3HaueHre QyHKIMHU 110 3HAYEHUIO €€ apryMeHTa.

[lonnmarp rpaduueckuii cnoco0 MNpeAcTaBIeHUS W aHanau3a WHGOpMaIuHy,
U3BJIEKATh U MHTEPIPETUPOBATH UH(POPMALIHIO U3 TPaUKOB PeabHBIX MPOLIECCOB U
3aBUCUMOCTEM.

K koHumy oOyuenus B 8 kjacce o0Oyyaromuidicss TMOJYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIBTATHI:

Yucaa v BBIYUCTCHUS

Hcnonp30BaTh HaYaIbHBIE TPEACTABICHNS O MHOYKECTBE JEUCTBUTEIBHBIX YU CE
JUISL CPaBHEHUS, OKPYTJIEHUS M BBIYMCIICHHM, M300pa’kaTh JIEWCTBUTENIbHBIE YHUCIA
TOYKaMHU Ha KOOPJAMHATHOM MPSIMOU.

[IpumMeHATh TOHSATHE apPUPMETUIECKOTO KBAIPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, HCIIONB3ysl MPU HEOOXOAMMOCTH KAIBKYJSTOP, BBITIOIHSTH
npeoOpa3oBaHus BIPAXKEHH, COIEpKALINX KBaIpaTHbIE KOPHH, UCIIOIB3YS CBOWCTBA
KOpPHEH.

Hcnonb3oBarh 3amucu OOJBIIMX KW MaJIbIX YMCENI C TMOMOIIBIO JIE€CSITUUHBIX
npobeit u creneneit uncna 10.

AnredpanyecKue BbIPaKEeHU

[IpyuMeHATh MOHATHE CTENEHUM C  LEJIbIM  [OKAa3aTeleM,  BBIITOIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTETIEHH C LIETBIM MOKa3aTesIeM.

BbINONHATE TOXKJIECTBEHHBIE MPEOOpa30BaHus pPallMOHANbHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI ACUCTBUN HAJ MHOTOWICHAMH U aNreOpanuyecKuMU JpOOsIMH.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumenaTy npeoOpa3oBaHMs BBIPAXKEHUN JJIA PEIICHUS PAa3IMUHbIX 33/7a4 U3
MaTE€MaTUKH, CMEXHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHbIE, KBaJpaTHbIE YPAaBHECHUS W PalMOHAJIbHBIC YPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

[IpoBOaUTH TPOCTENIIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHH M, B TOM
yyclie C NPUMEHEHHEeM TpaduuecKkux MNpejcTaBieHul (ycTaHaBIIUBaTh, UMEET JIH
YPaBHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTs OT CIOBECHOM (hOPMYITUPOBKH 33/1a9H K €€ alreOpandecKon MOJIEIH
C IOMOIIBIO COCTABJIEHUSI YPABHEHUS UJIM CUCTEMBI YPABHEHUI, MHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4M MTOJYyYECHHBIA pE3yJIbTar.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB MJII CPABHEHHUS, OLICHKH, PEIIATh
JUHEHHBIC HEPABEHCTBA C OJJHOW MEPEMEHHOW W UX CHCTEMBI, JaBaTh IpadruecKyro
WJUTIOCTPALIMIO MHOYXKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA



[loHumMaTh ¥ HMCHOJB30BaTh (PYHKIMOHAIbHBIE TOHSTHS M SA3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O03HAYCHMsI), OMPENENATh 3HAUCHHE (YHKIMHU IO 3HAUYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (QyHKIMHU N0 €€ TpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX (QYHKIIMA BUAA:

y=k/x,y=x2,y=x3,y = x|, y = VX, ONHCHIBATH CBOICTBA YHCIOBON (yHKIHH
o e€ rpaduky.

K koHmy oOyuenus B 9 kJjacce o0OydYalOmUACS TONYYUT CIEAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Yucaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNOPAI0YMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIC YUCIA.

BoinonsaTe apudmMeruyeckre ASHCTBUS C PAllMOHAIBHBIMU YUCIaMU, COYETast
YCTHBIE M THUCHbMEHHBIE MPUEMBI, BBIIOIHATH BBIYUCIEHUS C HPpalMOHAIbLHBIMU
YUCIIAMH.

HaxoauTe 3HaU€HUsI CTENEHEN C LENBIMU MMOKA3aTENSIMU U KOPHEW, BBIYUCIATD
3HAYEHUS YUCTIOBBIX BBIPAKECHUIA.

OKpyryisiTh  ICUCTBUTENIbHBIE YHWCJA, BBINOJHIThE MPUKUJKY PE3yjbTara
BBIUHCIICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pewiars MHEHBIE U KBAIpATHBIE YPABHEHHUS, YPABHEHUS, CBOJSAILIMECS K HUM,
npocrenime ApoOHO-pallMOHAIbHBIE YPABHEHUS.

Pemiats cuctembl IBYX JIMHEHHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISETCS JIMHEUHBIM.

PemaTek TeKCTOBBIE 33/1a4d ANreOpanyecKUM CIIOCOOOM C TOMOIIBIO COCTABIICHUS
YPAaBHEHHMS WM CUCTEMBI ABYX YPABHEHUH C ABYMS IIEPEMEHHBIMU.

[IpoBOaUTH IPOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHH M, B TOM
qyclie ¢ NPUMEHEHHEM TIpaduyecKuxX MpeAcTaBlieHui (yCTaHaBIMBAaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHeHBbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paXkaTh
pELIEHUE HEPAaBEHCTB HAa YHCIIOBOM NPSIMOM, 3aIlUCHIBaTh PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

PemaTe crucTteMbl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOIIHNE
KBaJIpaTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOM
IPSIMOM, 3aIIMCHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIMYHbBIX 33/1a4.

DOyHKIUU

Pacro3naBate (QyHKUMM U3y4eHHBIX BUAOB. IlOKa3bpIBaThb CXEMaTHYECKH

PacIojIoKeHUE Ha KOOPJUHATHON TIJIOCKOCTH TpadukoB PyHKIMM Buaa: y = kx, y = kx



+by=kix,y=ax2 +bx+cy=x3,y= VX, Y = |x|, B 3aBUCIMOCTH OT 3HAYCHUM
K03 (UIIUEHTOB, OMMUCHIBATh CBOMCTBA (DYHKIIUH.

Crpouth M H300paXkaTh CXEMAaTUYECKH TpaUKU KBaJAPaTUUHBIX (YHKIHI,
OINKCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO UX rpadukam.

Pacro3naBaTh KBaapaTUuHy0 (QYHKIHIO 1O (Qopmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX (YHKIUHN U3 peaJbHOU KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe NMOCIE0BATEILHOCTH M IIPOIPECCHH

Pacnio3HaBaTh apu(pMETHUECKYI0 U T€OMETPUUYECKYIO IIPOIPECCUU NPU Pa3HbIX
croco0ax 3aaHusl.

BoIimonHATe  BBIUMCIACHHS C  HMCHOJb30BaHHMEM (GOpMyl n-ro  4jeHa
apu(MeTHYeCKO U reOMeTPHUUECKO MPOrpecCHii, CyMMbI TIEPBBIX N YJICHOB.

N300paxaTh 4jeHbl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
IUIOCKOCTH.

Pemate 3a1auu, CBA3aHHBIE C YUCIOBBIMU NOCIEI0BATEIBHOCTSIMHU, B TOM YHUCJIE
3aJa4d U3 pPEaNbHOM KHU3HU (C HCIOJb30BAaHUEM KaJIbKYJISITOpa, HU(PPOBBIX

TEXHOJIOTHUH).
TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC
KoanuectBo
Ne HanmeHoBaHMe pa3iesioB U YACOB DJIeKTpOHHbIe (LM (ppoBbIE)
n/n TeM MPOrpaMMBblI o0pa3oBaTe/ibHbIE PeCypChl
Bcero
| Yucna v BBIYUCIICHHUS. )5 bubmoreka [{OK
ParmonanbHbie yncia https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
2 AnreOpandeckue BoIpaKEHUS 27 hitps://m.cdsoo.rw/ 7415590
bubmunoreka LIOK
3 ¥/PABHCHI 1 HEPARCHCTEA 20 https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpapuku. 24 bubmmoreka [JOK
OyHKIUU https://m.edso0o.ru/7f415b90
bubmunoreka LIOK
IT
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102
[MPOT'PAMME
8 KJIACC
Ne HaumenoBanue paszgenoB  Koanuectso DJIeKTpOHHbIe (HH(ppoBbIE)

n/n U TeM MPOrpamMmmbl 4acoB o0pa3oBaTe/ibHbIE PecypChl



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

Bcero

Yucia ¥ BEIYMCIIEHHUS.

but6mmoreka [IOK

1 15
KBagparusie kopHU https://m.edsoo.ru/7f417af8
Yucna v BBIYUCIICHHUS.
2 Crenens C LENbIM 7 Bubmmorexa [IOK
H https://m.edsoo.ru/7f417af8
MoKa3aTenemM
AnreOpandeckue
3 BbIpaxkeHus. KBagpaTHblit 5 bubmorexa [IOK
p ’ AP https://m.edsoo.ru/7f417af8
TpEXUIEeH
Anrebpanueckue
4 BBIPKCHHS 15 bubmorexa HOK
P ’ https://m.edsoo.ru/7f417af8
Anrebpandeckas 1po0b
5 YpaBHEHHUS U HEPABEHCTBA. 15 bu6nuoreka [IOK
KBagparusie ypaBHeHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUs 1 HEPABEHCTBA. 13 bu6nuoreka [IOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f417af8
. VYpaBHEHUs 1 HEPABEHCTBA. 12 bubmmoreka [JOK
Hepasencrtpa https://m.edsoo.ru/7f417af8
2 @yHkuuu. OCHOBHBIE 5 bu6nuorexa [IOK
TIOHATHUS https://m.edsoo.ru/7f417af8
9 Oynkimu. Yucmossie 9 bu6nuoreka [IOK
byHKIIIHN https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
10 I1 6006 6
OBTOPCHHE H OOODIIEHHE https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME
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9 KJIACC

Ne Haumenosanue pasaesniop u | Koaundecrso daekTpoHHbIe (UU(pPOBbHIE)
n/n TeM NMPOrpaMMbl JacoB oOpa3oBaTe/ibHbIE Pecypchl
Bcero
| UYwucia 1 BEIYUCICHUS. 13 bubmuoreka [JOK
JleficTBUTEIBbHBIE YKCIIa https://m.edsoo.ru/7f419d08
YpaBHEHUs U HEPABEHCTBA.
2 YpaBHEHUs C OJTHOU 14 bubnnorexa LIOK
. https://m.edsoo.ru/7f419d08
NepeMEHHOMN
3 YpaBHEHUS U HEPABEHCTBA. 13 bu6nuoreka [IOK
Cucrembl ypaBHEHU M https://m.edsoo.ru/7f419d08
4 YpaBHEHHs 1 HEpABEHCTRBA. 13 bu6nuoreka [IOK
HepaBencrtpa https://m.edsoo.ru/7f419d08
bubmunoreka LIOK
> Pynxunn 16 https://m.edsoo.ru/7f419d08
6 YucioBslie 15 bubmunoreka LIOK
MIOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 060061ICHNE, 13 bubmunoreka LIOK
CUCTEMAaTH3alMs 3SHAHU N https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102
10 ITPOI'PAMME

I'eomeTpusi Kak OJWH W3 OCHOBHBIX pAa3feliOB IIKOJBHOH MaTeMaTHKH,
UMEIOLINI CBOEH 11eNIbl0 00€CIeYnTh U3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHUA ¥ B3aUMHOE pAaclOJOXEHHE, ONUpaeTcs Ha JOTHYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. [[eHHOCTh M3y4eHHs TeOMETPUH Ha YPOBHE OCHOBHOTO
00111ero0 00pa3oBaHus 3aKJIIOYACTCS B TOM, YTO OOYYAIOITUNCS YUUTCS MPOBOIUTH
JI0Ka3aTeNbHBIE PACcCYKJICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJUTH
pacCyXJeHHs «OT TPOTHUBHOTO», OTIMYATh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKIACHUS.

Bropo#i menbio W3ydeHHs] TEOMETPHH SIBIISIETCS WCIOJIB30BaHHE €€ Kak
MHCTPYMEHTA MpPU PEIICHWH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTpEUAIOLIUXCS B peambHOM Ku3HU. OOyyarouuiicss OJDKEH Hay4YUTbCA
ONpEACIUTh TeOMETPUUECKYI0 (DUTYpy, ONMHCATh CIOBAMHU JIAHHBIM YEpTEXK WIH
PUCYHOK, HAaWTH TUIOIIA/(b 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOUMYIO IITUHY
ONTOBOJIOKOHHOTO Kabeysi uiau TpeOyemble pa3Mepbl rapaxa Jisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPUH.
[Ipu pemenun 3amad NPakTUYECKOTO XapakTepa OOyUYarOLIUICS YYUTCS CTPOUTH


https://m.edsoo.ru/7f419d08
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MaTeMaTUYECKHE MOJIEM  PEATbHBIX JKM3HEHHBIX CUTyallui, MPOBOJIUTH
BBIUHCIICHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3YyJIbTaTa.

KpaiiHe BaxHO TOMYEPKUBATH CBS3M TEOMETPUU C JAPYTHMH y4eOHBIMHU
peIMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh ONPEACIICHUS] TEOMETPUUECKUX (UTYP
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHUE MOJTYYEHHBIX yMEHUH B (U3UKE U
TeXHUKEe. OTH CBSI3W Haumboyiee SPKO BUIHBI B Temax «BekTopsi»,
«Tpuronomerpruueckue CoOTHOWIEHUA», «Merton koopauHaT» U «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEIYIOUME OCHOBHBIE pa3Jeibl
comepxanusi: «l'eomerpuueckue @Urypsl U HX CBOMCTBa», «l3mepenue
FEOMETPUYECKUX  BEIUYUHY», «JleKapTOBbl KOODJAMHATBHI HA  IUJIOCKOCTHY,
«BexTope», «JIBrmxenus miaockoctny, «IIpeodpazoBanust mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcs 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJIeN0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIETIO).



COJAEPXKXAHME OBYUYEHUA

7 KIIACC

HauvaneHbie nonATHA reoMeTpun. ToUka, mpsMas, OTPE30K, Jyd. YToJ. Buasl
yrioB. BeprukanbHele H cMexHbIE yIubl. buccexkrpuca yria. JlomaHas,
MHOIOyroyibHuK. [IapannenbHOCTh U EPIEHINKYIISIPHOCTD NPSIMBIX.

CumMmerpuuHsble purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuH. IIpumepsl
CUMMETPHUU B OKPY’KAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHUS C MOMOLIBIO LIMPKYJISA WU JIMHEWKU. TpPEyroJibHUK.
Bricora, Mmenunana, 6uccekTpuca, X CBOMCTBA.

PaBHoOenpeHHBIE W PaBHOCTOPOHHHMI  TpeyroibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKM pPaBHOOEAPEHHOIO TpeyroyibHUka. Ilpu3Haku
PaBEHCTBA TPEYTOJIBLHUKOB.

CBoiicTBa ¥ MPU3HAKKU NapajuieabHbIX NPsAMbIX. CymMMa yrjioB TPEYroJIbHHUKA.
Bremnue yrisl TpeyrojapHUKa.

[IpssmMoyrosibHbIN  TpeyronbHUK. CBONCTBO MEAMAaHBI MPSAMOYTOJIBHOTO
TPEYrOJIbHUKA, IPOBEAEHHOM K runotenyse. [Ipu3Haku paBeHCTBA IPSIMOYTOJIbHBIX
TPEYroJIbHUKOB. I IpsIMOYTroNIbHBII TpEeyTroiabHUK ¢ yraom B 30°.

HepaBencrtBa B reoMerpuu: HEpPaBEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, Teopema O OosblIeM yriie U OONblIel CTOPOHE TPEyroJIbHUKA.
[lepnenauKyIIsip ¥ HAKJIIOHHAS.

['eomeTpuyeckoe MecTO TO4YeK. buccekTpuca yriia W CEpeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpyKHOCTb M KpyI, XOpAa UM JMaMeTp, HUX CBOWCTBAa. B3auMmHoe
PaCIIOJIOKEHUE OKPYKHOCTU U IpsAMou. KacarenpHas M ceKylas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCAaHHAas B yroi. DBrnucaHHas M oONMCaHHAs1 OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyu U CBOWCTBA. YacTHbIE
Clly4au MapajijiesiorpaMMoOB (IIPSIMOYTOJIBHUK, poMO, KBaJpar), UX NPU3HAKK U
cBoiictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKHU.
[IpssMoyroJsibHas Tpaneuus.

Meron ynBoenus menmansl. LlenTpanbHas cummerpus. Teopema dPaneca u
TeOpeMa O IPONOPLHOHAIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIBHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuUKa.

[Togobue TpeyrodbHUKOB, KodduiueHt momodus. I[lpusznaku mnomgoOus
TpeyrojabHUKOB. [IpuMeHeHne nogo0us npu peleHu NPaKTUIECKUX 3a/1a4.



CpoiicTBa miomaaeil reomerpuueckux ¢uryp. Dopmynsl s IOMIAAN
TpeyrojbHHKa, MapamierorpaMma, pomba u Tpanenuu. OTHOIIEHHE MJIOIAAeH
no1I00HBIX (Uryp.

Beruncnenue monane TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTOH
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
NPaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TQHI'€HC OCTPOIO yIJIa NPSAMOYTOJIBHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuUroHOMeTpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

Bnucannble 1 IEHTpaNbHBIE YIUIBI, IO MEXAY KaCATEIbHON U XOPIOU. Y TIIbI
MEXIY XOpJaMU W CEeKyUMMHU. BrnHcaHHbIE M ONMCAHHBIE YETHIPEXYTOJbHUKU.
B3aumnHoe pacnonoxeHue AByX okpykHocteu. Kacanue okpyxnocrten. OOmiue
KaCaTeJIbHBIE K JBYM OKPYXKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHreic ymioB or O go 180°. OcHoBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. POPMYIIbI TPUBEAECHUS.

Pemenue tpeyronpsHuKoB. TeopeMa KOCHHYCOB M TeOpeEMa CUHYCOB. Penienue
IIPAKTUYECKUX 3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB Y TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogooust. [lomoOme COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NIPOMU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEACHHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaIPaTe KacaTeIbHOM.

Bektop, anmHa  (MOAaynb)  BEKTOpa,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAMPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OI€pallMd HaJ BeKTopamu. PasnoxkeHue BEKTOpa 1O JBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopaunaTel BekTtopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JUUIS HAXOXKIACHUS JUIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHUS IIPSIMOM U OKPY>KHOCTHU B
KOOpJIMHATax, NEPECEUCHUE OKPYXHOCTEM M MpsAMBIX. MeToJ KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKHU. J[TMHA OKpYXHOCTHU. ['pagycHas u paguanHas
Mepa YIVIa, BBIYMCICHME IJIMH AYyr OKpyxkHocTed. Ilmomane kpyra, cexropa,
CErMeHTa.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpHH (GUryp (dIeMeHTapHbIe
npeactasienus). [lapannensubliii nepenoc. [ToBopor.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMHA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI



JInuHOoCTHBIE Ppe3yJbTAaThbl OCBOGHUS TPOrpaMMbl  Y4eOHOTO  Kypca
«I"'eoMeTpus XapaKTepHU3yrOTCS:

1) naTrpuoTHyYecKoe BOCIMTAHME:

IPOSIBJIEHUEM HMHTEpPECA K MPOILUIOMY U HACTOALIEMY POCCUICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JTOCTHXKEHUSM POCCUUCKAX MATEMATUKOB U POCCUMCKOU
MaTeMaTUYECKOW IIKOJbI, K UCMOJb30BAHUIO ATUX JIOCTUKEHUN B JIPYTHX HAyKax U
MPUKIIAIHBIX cepax;

2) rpaskIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W pean3aIliu ero
MpaB, MPEACTABICHUEM O MATEMAaTHYCCKUX OCHOBAaX (PYHKITMOHUPOBAHUS PA3THIHBIX
CTPYKTYp, SIBIEHUW, TPOIEAYpP TpakIaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO OSTUYECKUX MpoOJeM, CBSI3aHHBIX C
NPAaKTUYECKUM ITIPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-
ATUYECKUX MPUHIIUIIOB B JIEATEIIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YaCcTUE€ B PEUICHWH NPAKTUYECKUX 3aaad
MAaTeMaTU4YECKOM HAIpPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEH MKU3HMU MJIA YCHEIHON MNpodeccuoHanbHON
NESATETPHOCTH W Pa3BUTUEM HEOOXOIMUMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM W
MMOCTPOEHUEM WHIANBUIYAILHONW TPAaeKTOPUU OOpa30BaHMSI U KU3HCHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) hcTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  AMOILMOHAIBHOMY W  3CTETHYECKOMY  BOCIPHUSITUIO
MaTeMaTUYeCKNX OOBEKTOB, 3aj7ad, PEIICHWH, pacCyKICHHUA, YMEHUIO BHUICThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUA:

OpUEHTaUMel B JCSATEIBHOCTH HAa COBPEMEHHYID CHCTEMY HAy4HbBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHUTHs YEIOBEKa, MPUPOIBI H
oOIecTBa, TMOHMMAHMEM MAaTEMAaTUYeCKOW HAayKHM Kak cQepbl YeIoBEUYEeCKOM
NEATEIIbHOCTH, 3TaloB €€ Pa3BUTUS M 3HAYMMOCTH Ui PA3BUTHUS LIMBUIIU3AINH,
OBJAJCHUEM S3bIKOM MATEMAaTUKH M MAaTEMATHYECKOW KYJIbTYpOW KaK CpPEICTBOM
MO3HaHUS MUpPa, OBJAJACHUEM NPOCTEUIIMMU HABBIKAMHM HCCIIEOBATEIbCKON
NEATEIIbHOCTH;

6) ¢usuveckoe Bocnutanue, GopmMHpPOBaHHE KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIaronoIyYns:

FOTOBHOCTBIO IIPUMEHSTh MATEMATHYECKWE 3HAHUS B HMHTEpPECax CBOETO
3I0POBBS,  BEICHHUS  3J0pPOBOro  obOpaza  Ku3HH  (30pOBOE  THUTaHHE,
cOaTaHCUPOBAHHBIN PEXKHUM 3aHITHI U OTABIXA, PETYISIpHAS (PU3UYECKasi aKTUBHOCTH ),



c(hOpMHUPOBAHHOCTHIO HaBbIKa pPedIEKCUH, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U
TAKOI0 K€ IIpaBa APyroro 4ejiOBEKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpUEHTAIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUMW JJIA PEIICHUs 3a7ay B
00J1aCTH COXPAHHOCTU OKPYIKAOIIEH Cpefibl, TIIaHUPOBAHUS TTOCTYIKOB M OIIEHKH UX
BO3MOJKHBIX TIOCJIEACTBUN JUIsI OKPYXKAOIIEH Cpelnbl, OCO3HAHHUEM TJ100aIbHOTO
XapaKTepa SKOJOTUUECKHUX MPOOJIEM U MMyTeH UX PEIICHUS;

8) ajanranuss K M3MEHAKWIUMMCH YCJIOBHAM COLHUAJIBHOW U MPHUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pPE3 MPAKTUYECKYIO AECATEIBbHOCTb, B TOM YHCIIE
YMEHUE YUUTHCS y APYTHX JIIOJICH, MPUOOpPETaTh B COBMECTHOM JCSITEIIBHOCTA HOBBIE
3HAHMWS, HABBIKA U KOMIIETCHIIMU U3 ONbITA APYTHX;

HEOOXOJUMOCThIO B  (POPMHUpPOBAHMM HOBBIX 3HAHUK, B TOM YHCIIEC
dhopMyIMpOBaTh UJIEHU, TTOHSATHS, TUTIOTE3b 00 O0BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JA€(PUIMUTHI  COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CITIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATh IPUHHUMAEMBbIC
peuieHuss U JedcTBUsS, (GOPMYJIHMPOBATh U OIEHHWBATh PHUCKU W TIOCJIEICTBUS,
(bopMHPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATBI
Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Bba3oBble Jornyeckue aeicTBUA:

e BBIBIATh M XapaKTEpHU30BATh CYIIECTBEHHbIE MPU3HAKH MaTeMaTUYECKUX
OOBEKTOB, TOHATUI, OTHOUICHUH MEXIy TMOHATHIMH, (HOPMYyITUPOBATH
ONpeNleIeHnsl  TOHATUH,  YCTaHABIMBaTh  CYIIECTBEHHBIH  IMPHU3HAK
KJacCU(pUKALMK, OCHOBaHUSA JJIsi OOOOILIEHUS U CpaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAJIN3A;

e BOCIPUHUMATH,  (GOPMYJIMPOBATH U  MPeoOpa3OBbIBATH  CYXKICHUS:
VTBEPAWTEIIbHBIE W OTpUIlaTeIbHBIC, CIWHWYHBIE, YacTHbIE U 0O0Iue,
YCJIOBHBIE;

e BBIABJIITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUNS B
(dakTax, JTaHHBIX, HAOIIOECHUAX U YTBEPKACHUSX, peAsiaraTb KpUTEPUN IS
BBIIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMHM;



JielaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX M
MHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKJIIOUEHUH 110 aHAJIOTHH;

pa3buparh T0Ka3aTelbCTBA MATEMATHUYECKUX YTBEPKACHHWMA (TPSMbIE U OT
NPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIPHO HECIOXKHBIE JI0Ka3aTelbCTBA
MaTeMaTU4eCKuX (PaKTOB, BHICTPANBATh APTYMEHTAIINIO, TPUBOJIUTH IPHUMEPHI
¥ KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

BBIOMpaTh CIIOCOO permieHuss ydeOHOM 3ajauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpATh HauWboJiee TMOAXOMANUNA ¢  y4ETOM
CaMOCTOSITEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBhle ucciieqoBarTe/bLCKHe JeiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKUM HMHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh BOMPOCH, (DUKCHPYIOIMIME MPOTHBOpEUHE, MpoliIeMy,
CaMOCTOSITENIbHO YCTaHABIUBATh UCKOMOE U JJaHHOE, (OPMUPOBATH TUTIOTEY,
apryMEHTHPOBAThH CBOIO MMO3UIINIO, MHEHHE;

MPOBOJIUTH 1O CAMOCTOSITEIbHO  COCTaBICHHOMY IUIaHY  HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE WCCIAEAOBAHKME IO YCTAHOBIEHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00beKTa, 3aBUCUMOCTENH 00BEKTOB MEXIY COOO;

CaMOCTOSITENTbHO (POpPMYyJIUPOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTam
MPOBEAEHHOTO HAONIONCHMSI, WCCIICNOBAaHUS, OIICHHBATh JOCTOBEPHOCTh
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIICHU;

IMPOTrHO3UPOBATHL BO3MOKHOC PA3BUTHUC IIPOLECCCA, a TAKIKC BbIABHUIATb
IMPCAITOJIOKCHMA O €I'0 Pa3BUTUH B HOBLIX YCJIOBUAX.

Pabora ¢ unpopmanmeii:

BBIABJIITD HCAOCTAaTOYHOCTH H M30BITOYHOCTD I/IH(i)OpMaI_II/II/I, JaHHBIX,
HCO6XOI[I/IMLIX AJB1 pCIICHUS 3a0a49M,

BbIOMpaTh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH
uH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM IpeICTaBICHHUS;

BbIOMpATh (GOpMY MpeaCTaBICHUS HHPOPMALIMK U WIUTIOCTPUPOBATH PElllaeMble
3a/layu CXeMaMu, IuarpaMmmMaMu, HTHOU rpaukoi U uX KOMOMHALIUSMU;

OLICHHMBATh HAA&KHOCTh HMHGOPMALMU MO KPUTEPUSM, MPEIOKEHHBIM
yuuTeseM Ui chOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHUSA:



BOCIPUHUMATh U (HOPMYIHPOBATh CYKJI€HUS B COOTBETCTBUM C YCIOBHUSIMH U
HeasiMU OOLIEHHUsI, ICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUKY 3pPEHHS B
YCTHBIX U IUCBMEHHBIX TEKCTaX, 1aBaTh MTOSCHEHUS 110 X0y PELICHUS 3a/1a4u,
KOMMEHTHPOBATH MTOJIYYEHHBIN pe3yibTart;

B X0Jle¢ 00CYXJIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBI,
MpoOJIeMBbI, pelraeMol 3aaadu, BHICKA3bIBATh HJCH, HAIlCJICHHBIE Ha TIOWCK
pELIEHUs], COTIOCTABIISITE CBOU CYXKJEHHUSI C CYKICHUSIMUA JIPYTUX YYACTHUKOB
auanora, 0OHapyKMBaTh Pa3IMUKUe U CXOACTBO MO3UIIHMI, B KOPPEKTHOU Popme
(dbopMyIupOBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;

MPEJCTABIATh PE3YIbTAThl PEHICHUS 3a7a4yM, YKCIEPUMEHTA, MCCIIEIOBAHMUS,
MIPOEKTa, CAMOCTOSITENIbHO BbIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3a/ay
Ipe3eHTallMK U 0OCOOEHHOCTEN ayIUTOpHUY;

MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAUBUYaTbHOMN
paboThI MpU PEIICHUH YYEOHBIX MATEMAaTHUYECKUX 3a71aY;

NPUHUMATH 1I€Jb COBMECTHOM JESATEIbHOCTH, MJIAHUPOBATH OPraHU3aLUIO
COBMECTHOM paboThl, paclpeeNsaTh BUIbI pabOT, 10rOBapUBaThCs, 00CYXKAATh
Hpolecc U pe3yabTaT paboThl, 0000I1aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYMIOBHIX (popmax paboThl (00CYX)aeHUS, OOMEH MHEHUSMH,
MO3TOBBIE IITYPMBI W JPYTHE€), BBIMOJIHATH CBOK YacTh pabOTBl U
KOOPAMHHUPOBATh CBOM JICHCTBHUS C JPYTMMH YJIEHAMU KOMAaHIbI, OLICHUBAThH
KayeCcTBO CBOETO  BKJIaJa B  OOMUHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMYITUPOBAHHBIM YIACTHHUKAMHU B3aUMOICUCTBUSI.

PeryasiTuBHbIe YHUBEpCAJIbHbIE y4eOHbIe 1eiCTBUS

Camoopranuzanus:

CaMOCTOSITENIFHO COCTABJISATh IJIaH, ajTOPUTM peIIeHUs 3agadu (WId ero
94acTh), BBIOMpATh CHOCOO pEIIeHHS ¢ YYETOM HUMEIOIUXCA PEeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apTYMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ ydéTomM HOBOM HH(popMaIu.

CaMOKOHTpOJ'IL, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaACTDb crocodbaMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIPpoHecCa U pPe3yjibTaTra
pEeUICHUA MaTE€MaTHUYECKOM 3aaa4u,



e IIPEABUJETH TPYAHOCTH, KOTOPHIE MOI'YT BO3HHMKHYTH IIPH PELICHUU 3aJa4dH,
BHOCUTb KOPPEKTHBBI B JESATENIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJICHHBIX OIIHUOOK, BBISBICHHBIX TPYIHOCTEH;

e OILICHMBATb COOTBETCTBUE DPE3yjbTaTa ACATEIBHOCTU IIOCTABJICHHOW LIEIHA U
YCIIOBHSIM, OOBSACHATH MPUYMHBI JOCTHXKCHHS WJIM HEIOCTH)KEHHS ILIEJIH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 Kjacce OOyyaroUIMiicsi MOJYYUT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIbTATHI:

Pacnio3naBaTh u3yueHHbIE TeoMeTpuuecKrue GUrypbl, OMpenesTh UX B3aUMHOE
pacnojoKeHue, H300pakaTh IeOMETpUUYECKUE (DUTYPBI, BBINOJIHATH YEPTEXKU 110
YCIIOBHIO 3ajauyu. M3MepsATh JMHEHHBbIE W YIJIOBBIE BEJMYMHBI. Pemars 3agauu Ha
BBIYMCJICHUE JIJINH OTPE3KOB U BEJIUYUH YTJIOB.

Jenatb rpyOyt0 OLEHKY JMHEHHBIX U YIJIOBBIX BEJIUYHH IIPEIMETOB B PEaIbHOM
KU3HU, Pa3MEpOB MPHUPOAHBIX OOBEKTOB. PaznnuaTh pazMepbl 3TUX OOBEKTOB IO
HOPSAJIKY BEJIMYUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUAM 3a/1a4aM.

ITonp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJIHUKOB, HCIIOJIB30BATH IIPU3HAKH
U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPHU PELICHUH 3a/1a4.

IIpoBOINTE JIOTMYECKUE PACCYXKACHUS C HCIOIB30BAHUEM TIE€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCsd NpPHU3HAKAMM PABEHCTBA IPSIMOYIOJBHBIX TpPEYIOJBHUKOB,
CBOKCTBOM MEJMAaHbI, IPOBEAEHHOM K THIIOTEHY3€ IPAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pPELIEHNH T€OMETPUYECKUX 3a1ay.

OmnpenensTe NapauieabHOCTh MPSMBIX € IIOMOIBIO YIJIOB, KOTOpbIE 00pa3yer ¢
HUMHU cekymas. Onpenenars NapajuieNbHOCTh NPSMBIX C IIOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSIMOM.

Pematsb 3a1aun Ha kiieT4aToi Oymare.

[IpoBOAUTH BEIYMCICHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHbIC 3HAUEHUS YTJIOB B
IF€OMETPUYECKUX 33JadyaX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTIOJBHUKOB H
MHOTOYTI'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IpU IEPECEUEHUM [BYX
[TapaJuIeNIbHBIX NPSAMBIX CEKylleu. Pemars nmpakTuyeckue 3aJadyd Ha HAXOXKICHUE
YIJIOB.

Biagete NOHATHEM TIE€OMETPUYECKOIO MeECTa TOYEK. YMETh OIPEAeIsATh
OMCCEKTpPUCY YIJIa U CEPEAMHHBIN MEPHEHIUKYISp K OTPE3KYy KaK F€OMETPUYECKHE
MECTa TOYEK.



@opMyIMpOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpIpl U JAMAMETPA
OKPY’KHOCTH, IIOJIb30BaThCA UX CBOMCTBAMHU. YMETh IPUMEHATH 3T CBOWCTBA IIPU
peleHny 3aaa4.

Biagers NOHATHEM OINKMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBarbest ¢akraMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEIUHHBIC
IIEPIICHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHOU TOUKE.

Bianers moHsATHEM KacaTEIbHOM K OKPYXKHOCTH, ITOJIB30BATBCA TEOPEMOM O
NIEPIEHANKYJIIPHOCTH KacaTeIbHOM U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUsl.

ITonb30BaThCA NPOCTEHIIMMU FEOMETPUYECKMMU HEPABEHCTBAMHU, [IOHUMATh UX
IIPAKTUYECKUMA CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE NOCTPOCHMS C MOMOIIBID LUPKYJIS U
JIMHEUKU.

K xoHmy oOyuenuss B 8 Kkiacce oOyyarouiuiicss MOJYYHUT CIEAYIOLIUE
[IPEIMETHBIE PE3YJIbTAThI:

Pacnio3HaBaTe  OCHOBHBIE BBl  YETBIPEXYTOJIBHHUKOB, HX  JJIEMEHTHI,
II0JIb30BATHCSA UX CBOMCTBAMH IIPU PELIEHUN F€OMETPUUYECKUX 3a1a4.

[IpyMeHsTh CBOMCTBA TOUKH MEPECEUEHUS MEANAH TPEYTrOJIbHHUKA (LIEHTpa Macc)
B PEILICHUH 3a4a4.

BiageTs NOHATHEM CpeHEN JIMHUM TPEYTrOJIbHUKA U TPAIleliuH, IPUMEHATh UX
CBONCTBA IPU pELICHUH reoMerpuyeckux 3anad. [lome3oBaTbes Teopemon Paneca u
TEOPEMOM O NPONOPLUUOHAIBHBIX OTPE3Kax, IPUMEHATh WX U PEUICHUs
IIPAaKTUYECKUX 3a]a4.

[IpuMeHsTh MpU3HAKK MOAOOUS TPEYTOJbHUKOB B PEILIEHUU I'€OMETPUUYECKUX
3a1ay.

[lonb3oBatbes  Teopemoit Iludaropa nns pemieHHss TEOMETPUUECKHX U
MpaKkTUYeCKuX 3a1ad. CTpOUTh MAaTEMAaTUYECKYIO MOJENb B MPAKTHUYECKHUX 3aja4ax,
CaMOCTOSATEJIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIIMHBI.

Biagers mNOHATHAMM CHHYCa, KOCHMHYCa M TaHIEHCAa OCTPOro yIJa
IIPSIMOYTOJIBHOTO TPEYrojabHUKA. [I0JIb30BaThCS 3TUMM IMOHATUSAMHU JUIA PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnsate (pasnuuHbIMH crioco0aMu) IUIOIIAJ b TPEYroJbHUKA M IUIOIIAIH
MHOTOYTOJIbHBIX (pUTYp (II0JIB3YSACh, II€ HEOOXOAUMO, KalIbKyIsaTopoM). IIpumenaTs
[IOJIyYCHHBIC YMEHUS B IIPAKTUUYECKUX 3a1a4ax.

Biianets NOHATUAMHU BIIMCAHHOTO U LIEHTPAJIBHOTO YIJIa4, UCIIOJIb30BaTh TEOPEMBI
O BIMCAHHBIX yriax, yriax MeX1y XOpAaMH (CEeKYIIMMHU) U YTJIe MKy KacaTeabHOM
U XOPAOM IIPU PELICHUU F'€OMETPUUYECKUX 3a1a4.

Biagers NOHATHEM OINHMCAHHOIO YETBHIPEXYTIOJBHUKA, NPUMEHATH CBOMCTBA
OIMCAHHOI0 YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4.



[IpuMeHsITh TIOMy4YeHHBbIC 3HAHWS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJICIIU JJIS 33a]1a4 peajbHOM KU3HHU U MPOBOJAUTH COOTBETCTBYIONINE BBIUUCICHUS C
MpUMEHEHUEM TMOJ00MsS ¥ TPUTOHOMETpUU (TMOJIB3YSICh, TH€ HEOOXOIUMO,
KaJIBKYJISITOPOM).

K xoHiy oOydenus B 9 kiacce o0Oy4aromIMiicss TOJMYYUT CIEAYIOUINE
IpeIMETHBIC PE3yIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKITUU OCTPHIX YTIIOB, HAXOIUTh C UX TIOMOIIIHIO
pPa3IUYHBIC DJIEMEHTHI MPSMOYTOJBHOTO TPEYTOJbHUKA («PEIIeHUE MPSIMOYTOIbHBIX
TPEYroJbHUKOBY»). HaxomuTh (C MOMOIIBIO KaJdbKyJIATOpA) JUIMHBI U YIJBl IS
HETaOJMYHBIX 3HAYCHUH.

[Tonp3oBaThes GopMynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXIECTBOM JUISl HAXOXJEHUS COOTHONICHWH MEXKIYy TPUTOHOMETPUUECKIUMHU
BEITMYMHAMU.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB IS HAaXOXIACHHS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIHHUKOBY ), IPUMEHSITH UX TIPH PEIICHUH
Tr€OMETPUYECKUX 3a]1aY.

Brnanets monstusimu mpeoOpa3oBaHus OJAO0USI, COOTBETCTBEHHBIX 3JIEMEHTOB
nmof00HbBIX duryp. [loap30BaThCs CBOMCTBAMHU MO00MS IPOU3BOJILHBIX (PUTYP, YMETh
BBIUMCIISITh JUTMHBI U HAXOIUTh YTkl y MOA0OHBIX (uryp. IIpuMeHsTH CBOICTBa
no00us B MPaKTUYECKUX 3a7adax. Y METh MPUBOIUTH MIPUMEPHI TTOIOOHBIX GUTYD B
OKpY>KaroIlleM MHUpe.

[Tonp30oBaThCA TEOpeMaMu O MPOU3BEIACHUHM OTPE3KOB XOPJ, O MPOU3BEICHHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM!.

[Tonb30BaThCs BEKTOpaMH, IMOHUMATh WX TEOMETPUYECKUH H (PU3UUeCcKHii
CMBICJI, IPUMEHSITh UX B PEIICHUU T€OMETPUUCCKUX U pu3nUecKux 3aaad. [[pumensTs
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUSI JITTUH U YTJIOB.

[Tonp30BaTHCS METOAOM KOOPAWHAT HA TUIOCKOCTH, IPUMEHSTH €T0 B PEIICHUN
TE€OMETPUUYECKUX M MPAKTUIECKUX 3a]1ad.

Brnagerp MOHATHSMH TMPaBUIBHOTO MHOTOYTOJBHHUKA, IJIHHBI OKPYKHOCTH,
JUTMHBI IyTH OKPY>KHOCTHU U PaIMAHHON MEPHI yTJIa, YMETh BEIYUCIIATH TUIOMAAL KpyTa
u ero yacteil. [[puMeHsITh moydeHHbIE YMEHHS B IPAKTUYCCKUX 3aa4ax.

Haxomute ocu (WM LEHTPHI) CHUMMETPUU (UTYp, TPUMEHSTH JIBUKCHHS
TUTOCKOCTH B MIPOCTEUIITNX CITyJasiX.

[IpuMeHsITh TIOMy4YeHHBIC 3HAHWS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJICIIU JJI 33]1a4 peaabHOM KU3HHU U MPOBOJAUTH COOTBETCTBYIONINE BBIUUCICHUS C
MPUMEHEHUEM TOJ00US W TPUTOHOMETPUYECKUX (PYHKIUNA (TIONB3YSCh, T/C
HEO00XO0JIUMO, KATBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N HaumenoBanu KoimyecTBo 4acos DJIeKTPOHHbIE
" e pa3iesioB H (uudposbIe)
n/ Bcer Konrtpoasnsl  IIpakTnueckn
TeM o0pa3oBaTe/ibHbIEC
n 0 e padoThbI e padoThbI
NMpOrpamMmbl pecypcsl
IIpocreiimue
reOMETPUUYECKU
¢ (urypsl u ux bubnanoreka LIOK
1 CBONCTBA. 14 https://m.edsoo.ru/7f415¢
H3mepenue 2e
reOMEeTPUYECKU
X BEJIMYUH
bubmunoreka LIOK
2 TpeyroabHUKH 22 1 https://m.edsoo.ru/7f415¢
2e
[TapamiensHbIe
HDSMELC. CYMMA bu6mmoreka [IOK
3 P > M 14 1 https://m.edsoo.ru/7f415¢
YIJIOB e
TPEyroJibHUKa o
OKpyXHOCTb U
« PyE bu6mmoreka [IOK
4 pyT- 14 1 https://m.edsoo.ru/7f415¢
I'eomerpuyeck e
M€ NOCTPOCHUSA T
[ToBTOpEHME, bubmmoreka [JOK
5 00o0mIeHne 4 1 https://m.edsoo.ru/7f415¢
3HAaHUH 2e
OBIIEE
KOJIMYECTBO
68 4 0
YACOB I10
I[TPOT'PAMME
8 KIIACC
Kosun4yecTBo 4acos JIeKTPOHHbBbIE
Ne  HaumeHoBanme
(undposbie)
n/  PpasiesioB U TeM Bcer  Kourtpoasn | IIpakruyeck
oOpa3oBaTe/ibHbIE
n NporpaMMel 0 ble padoThI ue padoThl

pecypcbl
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bu6mmoreka [IOK

YeThIpEXYyronbHu
pexyr 12 https://m.edsoo.ru/7f417
KU
el8
Teopema Paneca
U TEeOpeMa o
but6mmoreka [IOK
MIPOTIOPITMOHATBH
15 https://m.edsoo.ru/7f417
BIX OTPE3KaX, el8
MO00HEIE T
TPEYTrOJIbHUKH
ITmomane.
Haxoxnenue
TJIOIIA ek Bbubmunoreka LIOK
TPEYTrOJIbHUKOB 1 14 https://m.edsoo.ru/7f417
MHOTOYTOJIbHBIX el8
¢buryp. [nomamau
noI00HBIX (Uryp
Teopema
bubmunoreka LIOK
[Tudaropa u
10 https://m.edsoo.ru/7f417
Hayaja c18
TPUTOHOMETPUU T
VrIiEI B
OKPY>KHOCTH.
Bnucannsie n
OIMCaHHbIC bubmunoreka LIOK
YETBIPEXYTOJILHUK 13 https://m.edsoo.ru/7f417
u. KacareabHble k el8
OKPYKHOCTH.
Kacanue
OKPYKHOCTEH
[loBTOpEHME, bu6nuorexa [IOK
00006111EH1E 4 https://m.edsoo.ru/7{417
3HAHUMN el8
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME
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9 KJIACC

N HaumenoBanu KoumnyecTBo 4yacos JJIeKTPOHHbIE
© e pa3IesioB H (uudposbIe)
n/ Bcecer  KouTpoubu IpakTHyeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ne padboTsbl
NPOrpamMmbl pecypcebl
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B coBpemenHoM 1udpoBOM MHpe BEPOSATHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTD, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHUH, TaK U
UX poJii B 00pa3oBaHUU, HEOOXOJIMMOM KaKIO0My 4esoBeky. Bospacraer uucio
npodeccuii, npu oBJIaJICHUN KOTOPBIMU TpeOyeTcs Xopolasi 6a30Basi MOATOTOBKA B
00J1aCTH BEPOATHOCTH U CTATUCTHKHU, TaKasl MOJTOTOBKA BaXKHA JJI IIPOJOJKEHUS
o0pa30BaHMs U [Tl YCHEIIHOM MpoQecCuOHaNbHON Kapbephl.

Kaxxaplii 4enoBek MoCTOSIHHO MPUHUMAET PEIIeHUsI Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 111 0OOCHOBAaHHOTO MPHUHATHS PEIICHUS B YCIOBUAX HEIOCTaTKa
WU M30bITKAa MHPOPMAITUM HEOOXOJIUMO B TOM YHCIIE XOpOUIo chOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.

NMeHHO TO3TOMY OCTpPO BCTajlla HEOOXOIMMOCTh C(HOPMHUPOBATH Y
oby4Jaroruxcsi QyHKIIMOHATEHYIO TPAMOTHOCTbD, BKIIFOUAIOIIYIO B CEOsl B KaUECTBE
HEOTHEMJIEMOM  COCTABIISIIOUIEH  YMEHHME  BOCIPUHUMATh W KPUTUYECKU
aHANIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3JIMYHbIX (OpMax, MOHUMATh
BEPOATHOCTHBI XapaKTep MHOTHX pEalbHbIX MPOIECCOB M 3aBUCHMOCTEH,
IPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM MPUHIIMIIAMU cOOpa, aHalu3a u
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOLIECTBA M TOCYNapCTBa
npuoOuaeT oOydarommxcsd K OOLIECTBEHHBIM HHTepecaMm. M3ydeHue oOcCHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpPraHHU3alMU Iepebopa M mojacuéra yucia
BapHAHTOB, B TOM YHCJIE B MIPUKJIAAHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TE€OPHUU
rpadoB co31aET MaTeMaTHUYECKUM pyHAaAMEHT JJ1s1 GOPMUPOBAHUS KOMITIETCHITUHN B
o0sactu UHPOPMATUKU U UDPOBBIX TeXHOJOTUH. [IpU M3ydeHUM CTAaTUCTUKHU U
BEPOATHOCTH 0OOTalIAlOTCS TPEACTABICHUS OO0YYaloUIMXCd O COBPEMEHHOMU
KapTHHE MHpa M METOJax €ro HcciaeaoBaHus, (GOpMUPYETCS MOHHMaHUE POJIU
CTaTUCTUKH KaK UCTOYHHKA COLMATIBHO 3HAYUMOW MH(DOPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBITIICHUSI.

B cooTBeTcTBHM C JAHHBIMHU LIEJIIMH B CTPYKTYpE MPOTpaMMbl yueOHOTO Kypca
«BeposTHOCTP W CTaTUCTUKa» OCHOBHOTO 0O0IIEro 00pa30BaHUS BBIJICICHBI
CleyIoIne coAepkKareabHo-MeTonnyeckue auHuu: «IlpencraBienue naHHbIX U
omnucaTelbHasl CTATUCTHUKAY, «BeposSTHOCTB», «DJIEMEHTbl KOMOWHATOPUKI,
«BBenenue B Teopuio rpadoBy.

Copepxanue nuaun «lIpencrapienre TaHHBIX W ONUCATENbHAS CTATUCTHKAY
CITYKUT OCHOBOM 17151 ()OPMHUPOBAHUS HABBIKOB PAOOTHI ¢ HH(POPMAIIMEH: OT YTEHUS
¥ MHTEpHnpeTanuu uHPopMaIuu, MpeACTaBICHHON B Ta0IUIaX, Ha JUarpaMmax u
rpadgukax, a0 cOopa, MpPEICTaBICHUS U aHajdu3a JAHHBIX C HCIOJIb30BaHUEM
CTATUCTUYECKUX XApAKTEPUCTUK CPEIHUX W pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaroruecss y4aTcsi CUHTHIBATH W WHTEPIPETUPOBATH JIaHHBIC, BBIIBUTATH,



apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEUIIME TUIMOTE3bl, PA3MBIIUIATh HaJl
dakTopamMu, BBI3BIBAIOIIUMH HM3MEHUMBOCTh, W OIEHWBATh WX BIMSHUE Ha
paccMaTprBaeMble BEJTMYHUHBI U IIPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM HM3MEHUYMBOCTH, MCCIEIOBAaHHE
3aKOHOMEPHOCTEM M TEHIACHUMUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOWM JJIA
VM3y4YECHUs TEOPUH BEPOSITHOCTEW. bonbmioe 3HaUYeHHME HUMEIOT MPAKTUYECKUE
3aJ1aHUsl, B YACTHOCTH OMBITHI C KJIACCUYECKUMH BEPOATHOCTHBIMHA MOJEIISIMH.

[ToHsiTHE BEPOSTHOCTU BBOAMTCS KaK Mepa MPaBIONOA00HUS CIy4yalHOTO
coObiTusi. Ilpu wu3ydenun ydeOHOro Kypca oOydarouuecs 3HAKOMSTCS C
MPOCTENIIMMHU METOIAMU BBIYMCIICHUS BEPOSITHOCTEN B CITyYaHBIX SKCIIEPUMEHTaX
C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pemaTh Oosee CloXKHbIe 3amadyn. B ydeOHbIN Kypc
BXOASAT HAYAJIbHBIC NPEACTABICHUA O CIyYalHBIX BEIMYMHAX U MX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH OII€PALIUSIMU HAJl MHOKECTBAMH, PACCMATPHUBAOTCS
MIPUMEPHI TPUMEHEHHS I PEIICHUs 3a/]a4, a TAKXKE HMCIOJIb30BAHUSA B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 knaccax usywaercss y4eOHBINM Kypc «BeposiTHOCTh M CTaTHCTHUKa», B
KOTOPBIN BXOIAT pa3aenbl: «IIpeacraBienue TaHHBIX U ONIMCATENIbHAS CTATUCTUKAY,
«BepoaTrHocThY», «DIEMEHTH KOMOMHATOPUKIY, «BBenenne B Teopuro rpadoBy.

Ha u3ydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCA 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heento), B 8 kinacce — 34 vaca (1 yac B Hejieno),
B 9 xiacce — 34 yaca (1 yac B HeeIo).



COJAEPXKXAHME OBYUYEHUA
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[IpencraBienre NaHHBIX B BUE TaOJUI, AUarpamM, rpadukoB. 3amnogHeHue
TaONHIl, YTEHWE ¥ TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peanbHbIX IporeccoB. M3pneyenue nudopmanuu us3
JarpaMM U TaOJIHII, UCTIOIb30BAHUE U MHTEPIPETALINS TaHHbIX.

OnucarenbHasi CTaTUCTHUKA: cpeHee apudmeTndeckoe, MeAuaHa, pa3Max,
HaumOoJIbllIee M HaWMEHbIllee 3Ha4eHHs] HaOOpa YHUCIOBBIX JaHHbIX. [Ipumepsl
CIIy4allHOW N3MEHYHUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M CIydailHOe coObITHE. BeposTHOCTH H
yacToTa. PoJib MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ectse. MoHeTa U UrpalibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pebpo. Cremenp BepimmHbl. Yucino pédep u cymmapHas
crenenb BepuinH. [IpencraBnenue o cBs3Hoctu rpada. Llenu m mukmsl. [yt B
rpadax. Ob6xom rpada (dinepoB myth). lIpencraBneHue 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoiibio rpados.

8 KUIACC

[IpencraBienne qaHHBIX B BUIE TAOMUI, TUarpamMm, rpauKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu  Haj
MHOXECTBaMU: O0OBEANHEHUE, ITIepecedyeHue, JonoaHeHue. CBoiCcTBa onepanuil Hall
MHOXXECTBAMHU:  TEPEMECTUTENIbHOE,  COYETAaTeNIbHOE,  paclpeneluTeabHOe,
BKIIOUeHUs. Vcnonb3oBaHWe TrpaUyecKoro NpeICTaBICHUS MHOXKECTB Jis
OIMCAHUs PeATbHBIX MPOIECCOB U SBJICHUM, IPU PEIICHUN 3a]1au.

N3mepenne paccemBaHus AaHHBIX. JlUCTepCUsl M CTaHJAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DOneMeHTapHble COObITHS  ciay4yaliHOrO ombita. Ciy4aiiHble  COOBITHS.
BepositHoct  coObiTuii.  OnbITBI € PAaBHOBO3MOXKHBIMHM  3JIEMEHTAPHBIMU
coObrTusiMu. CiyyaiiHbiid BbIOOp. CBSI3b MEXKIY MAJTOBEPOSITHBIMU U MPAKTHUECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYyKeE.

HepeBo. CBolcTBA 1epEBbEB: €UHCTBEHHOCT IyTH, CYILIECTBOBAaHUE BUCSIYEH
BEPUINHBI, CBSA3b MEXK/y YMCJIOM BEPIIMH U 4nucioM péodep. [IpaBuino yMHOXKEHUS.
Pemenue 3amau ¢ momoristo rpados.

[TpotuBononoxueie coObiTusA. [uarpamma Oiinepa. OObenuHeHuE U
nepeceueHue coowiTuii. HecoBmecTHbie coObiTus. Dopmyna  croxeHUs
BEPOSTHOCTEW. YCIIOBHAs BEpPOATHOCTh. [IpaBuino ymHOxeHus. HeszaBucumblie
coObiTusi. IlpencraBnenue skcnepuMeHTa B BHE JepeBa. PemieHue 3agau Ha
HaXO0XJIEHWE BEPOSATHOCTEH C TOMOINBIO JepeBa CIy4yalHOTO SKCIIEPUMEHTA,
auarpamm Jinepa.

9 KJIACC



[IpencraBnenne maHHBIX B BUAe TaOmUIl, AWarpamMm, Tpadukos,
WHTEpIpEeTaus JaHHBIX. UTEHHEe U MOCTPOCHUE TaOJHUIl, AUarpaMM, TpaduKoB 1Mo
pEaIbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CodyeTaHust U YUCIO coueTaHU. TpeyronbHUK
[Tackains. Pemienue 3aay ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpudeckass BeposATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPY>KHOCTH.

HcnbiTanue. Ycenex u Heyaada. Cepust ucnpITaHui 40 repBoro ycnexa. Cepus
ucnbiTanuii bepuymnu. BeposiTHocTH coObITHI B cepur UCTIbITaHUN bepHyim.

CnydailHas BEJIMYMHA W PACHpPEACIICHUE BEPOSITHOCTEN. MaremaTnueckoe
oXuJaaHue u aucnepcus. llpumeppl MareMaTHYeCKOro  OXHUAAHUS — Kak
TEOPETUYECKOT0 CPEAHEr0 3HAYECHUS BEIMYMHBL. MaTremMaThudecKkoe OXUIAHUE U
JIUCIIEPCUS  CIIyYaHOW BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU HCIBITAHUU
bepuymnm».

[Tonsitue o 3akoHe OOIBIIHMX uyncen. M3mepeHne BEpOSTHOCTEH C MOMOIIBIO
gacToT. Posb 1 3HaueHue 3akoHa OONBIINX YUCE B IPUPOJIE U OOIIECTBE.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOT O KYPCA «BEPOATHOCTBb U CTATUCTUKA» HA YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«BepoATHOCT M CTaTUCTHKA» XapAKTEPU3YIOTCSL:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAITbHO-3TUYECKUX MTPUHIIUIIOB B AESATEIBHOCTHA YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSKEHUH BCEW KU3HU MJIS YCHEHIHONW Mpo¢ecCHOHATbHON
JESATEIIBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHUHA, YMEHHIO BUJAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAllUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYEeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKU U MATEMAaTHYECKOW KYJIBTYpPOH KaK CpeJICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIINMH HaBBIKAMHU HCCIEN0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBI PEXHUM 3aHATUA M OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOTO e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTaIel Ha MPUMEHEHUEe MaTeMaTHYECKUX 3HAHUHN JIJIs peleHus 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAroIlel cpeibl, TNIAHUPOBAHUS MOCTYIIKOB M OLIEHKU
UX BO3MO>KHBIX MOCJICJCTBHUI AJIsI OKPY>KAIOLIEH CpeJibl, 0CO3HAHHEM TI100aTbHOTO
XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTeH UX pPeLIeHus;

8) ajanTauMsi K U3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OTbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIUpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIe pEIICHUsT W ACUCTBUS, (OPMYyIUPOBATh M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

Bba3oBble JJoruyeckue a1eiicTBHA:

e BBUBJISATh U XapPaKTEPU30BATh CYIICCTBEHHBIEC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHSTHI, OTHOIICHWH MEXTy TMOHATUAMH, (OPMYIHPOBATH
ONpENCNICHUs]  MOHSTHUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IMPU3HAK
KiaccupuKalu, OCHOBaHUS [JIsi OOOOIIEHHS W CPaBHEHHS, KPUTEPUHU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, C€AMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNIL;
JieNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHUA, YMO3aKIIFOUEHUH TI0 aHAJIOTHH;

pa30upaTh I0Ka3aTeIbCTBA MATEMATHUYECCKUX YTBEPKICHUU (MPSAMBIC U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE OKa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh APTYMEHTAIUIO, MPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaATh HauOoJIee TOAXOAAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarelbcKye 1eHCTBUSA:

UCTIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKH WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIHME MPOTUBOpEUUE, MpodIeMy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh HKCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAWTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (pOPMYJIHMPOBAaTh 000OIIEHNUSI W BBIBOJBI MO pe3yJbTaTaM
POBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXHOE pa3BHTHE TMpOIecca, a TaKKe BBIJIBUTATh
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(GOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX ISl peLLICHUs 3a/1a4H;

BbIOHpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IpeICTaBICHHUS;

BbIOUpaTh (GOpMy TpencTaBiIeHHs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJauyd  CXeMaMH, JAdarpaMMmaMM, WHOW rpadukoil M uX
KOMOHMHAIUSIMU,

OLICHWBATh HAJEKHOCTh HMHPOPMAIMHU IO KPUTEPHUSAM, MPEIIOKECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

BOCIIpUHUMATL U q)OpMy.TII/IpOBaTI: CYyXKIACHUA B COOTBCTCTBUU C YCIOBUAMU
" neIAMHn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO XOAY PELICHUS
3aJ1a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JIeMBbl, perraeMoi 3aJaun, BbICKa3bIBaTh WU, HAlIEJICHHbIE HA TOUCK
peuIeHus!, CONOCTABIISTH CBOU CYKACHUS C CYKACHUSIMU JIPYTUX YYACTHUKOB
nuanora, OOHapYKWBAaTh pa3U4YUe W CXOJCTBO IMO3UIIUNA, B KOPPEKTHOM
dbopme hopMyIIHpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

MPEACTABIATH PE3yIbTaThl PEIICHUS 3a]]a4M, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
MIPOEKTa, CAMOCTOSITEHHO BBIOMPATh (OPMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAllUU U OCOOEHHOCTEHN ayIUuTOpUU;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M MHANBUAYATbHON
paboThI IpU PENICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATh 1EJIb COBMECTHOM JESITeNIbHOCTH, IUIAHUPOBATH OPTraHU3AIUIO
COBMECTHON paboThl, pacnpeneisTh BHABI padoOT, J10rOBApUBATHCH,
0o0CcyX1aTh TPOIIeCC W pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TPYNNOBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBITOJHATH CBOIO YacTh paOOThI
U KOOPJAMHHMPOBAaTH CBOMU JEUCTBUS C JPYTMMHU 4YJ€HaMH KOMaH]IbI,
OILICHHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMH HPOAYKT IO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepCcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATH IIJIaH, AJIFOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CIOCOO pelIeHUs C YYETOM HMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ YYETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U Pe3yibTara
peleHns MaTeEMaTUIECKOM 3a1a4u;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a4a4H,
BHOCUTH KOPPEKTUBBI B AECSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJIEHHBIX OIMKUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHMBAaTh COOTBETCTBUE PE3YyJIbTATA NESITEIBHOCTH MOCTABJICHHON LEIU U
YCIIOBUSIM, OOBSICHSATH MPUYUHBI TOCTMDKCHUS WIM HEIOCTHKCHUS IS,
HAXOAUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYAIOMIMICS TOJYYHUT CICTYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Uutath wuH(OpMaLMIO, TPEACTABICHHYIO B TalOlulax, Ha Jauarpammax,
NOpEJCTaBIsATh JaHHble B BHUAE TaOJHUI, CTPOUTH JUArPAMMBl (CTOJIOMKOBBIE
(cTronbuatkie) ¥ KpyroBbie) IO MAaCCHBAM 3HAYCHUH.

OnucelBaTh M MHTEPOPETUPOBATh  PEAIbHBIE  YUCIOBBIE  JIAHHBIC,
Mpe/CTaBlICHHbIE B TA0JINIIAX, HA IUarpaMmmax, rpapukax.

Hcnonp30BaTh i1 ONMCAaHUS AAHHBIX CTAaTUCTHUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudMeTHUECKoe, MeauaHa, HauOoJblllee M HaUMEHbIlIee 3HAYCHMUS,
pa3max.

NMeTs mnpencraBieHUE O CIy4yalHOM W3MEHYMBOCTM Ha MPUMEpPAX IIEH,
(bu3MYeCKUX BEJIMYUH, aHTPOMOMETPUYECKUX AHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON yCTOMYMBOCTH.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
PEIMETHBIE PE3YJIbTATHI:

W3BnekaTe W npeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEICTABICHHYIO B BHUIE
Tabull, [uarpamm, rpadukoB, NPEACTABIATh JaHHbIE B BUJE TAOJMII, TUATPAMM,
rpadukos.

OnuceiBaTh JaHHBIE C IMOMOINBID CTATUCTUYECKUX ITOKA3aTeNIeH: CPEIHUX
3HAUYECHUI U Mep paccerBaHus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKJIOHEHUE).

HaxoIuTh 4acTOThI YUCIOBBIX 3HAYEHUHN U YACTOTHI COOBITHI, B TOM YHUCJIE 110
pe3yJibTaTaM U3MEpPEHUN 1 HaOJII0ICHHA.

HaxomuTh BEpOSATHOCTH CIy4ailHBIX COOBITUN B OMbBITaX, 3Hasi BEPOSITHOCTH
AIIEMEHTApHBIX COOBITHI, B TOM 4YHCJIE€ B OIBITAX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIHU: JEPEBO CIY4aHOTO 3KCIEPUMEHTA,
JyarpaMMbl DWiiepa, 4uciaoBasi npsimasi.

OnepupoBaTth MOHATUSMH: MHOXECTBO, IOJMHOKECTBO,  BBIIIOJIHSTh
omepanuy HaJ MHOXECTBaAaMHU: OOBEIWHEHHUE, TMepeceueHue, JOMOJHEHHE,
MIEPEYUCIATD AJIEMEHTBI MHOKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaThk rpaduieckoe NpeacTaBIeHe MHOKECTB U CBSI3€H MEKTy HUMU
JUISl OTMCAHMS MTPOLIECCOB U SIBJIEHUHM, B TOM YHUCJIE IIPU PEIICHUN 3a7a4 U3 JPYruX
y4€OHBIX MPEAMETOB U KypCOB.

K koniy oOyueHus B 9 kiacce oOydarOmIMICS TOJYYHUT CIETYIOIINE
NIPEAMETHBIE PE3YIIBTATHI:

N3BnekaTh U mpeoOpa3oBbIBaTh HH(MOPMAIIUIO, TPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHHUKAX B BHJE TaOIUI], [uarpamm, rpaukoB, MPEACTABIATh JaHHBIEC B BUJEC
Ta0HII, TUarpaMm, rpauKoB.



Pemate 3amaun oOpraHm3oBaHHBIM TEPeOOPOM BApPHAHTOB, a TaKXKE C
WCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKU IS MACCHUBOB YMCIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U YacCTOTHI COOBITHS, B TOM YHKCIIE MOJIb3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonuth BEpOsSITHOCTH CITy4allHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMbBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX
WCIIBITAHUH JI0 TIEPBOTO YCIIEXA, B CEPUSX UCTIBITAHUN bepHyIuin.

NMets mnpencraBieHUE O CIy4allHOM BEJIMYMHE W O PACHPEIEIICHUU
BEPOSITHOCTEH.

NMeTp mpencraBieHne O 3aKOHE OOJBIIUX YHCET KAaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4YalHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YUCENT B
MIPUPOJIC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
e HanvenoBann Koun4yecTBo yacon JIeKTPOHHbIE
B € pa3iesioB H (undposbie)

E/ Tem Bcer KOH;pOJIbeI Hpagwmecxn 06pAI0BATENBHEIE
nporpamMMb 0 e padoThbl e padoThl pecypesi
TIpescTaBenn bu6mmoreka [IOK

1 p 7 2 https://m.edsoo.ru/7f415f
¢ TaHHBIX de
OnucarenbHas Brbmaorexa LIOK

2 8 1 https://m.edsoo.ru/7f415f
CTaTUCTUKA de
Corvaaiinas bubmuorexa [JOK

3 I 6 1 https://m.edsoo.ru/7f415f
U3MEHUYUBOCTh de
Beenenue B Bbu6nuoreka [JOK

4 TEOPUIO 4 https://m.edsoo.ru/7f415f
rpacdoB de
B
q;fT%?aHOCTB 1 bu6mmoreka [IOK

5 N 4 1 https://m.edsoo.ru/7f415f
CIIy9aiiHOTO de
COOBITHS —
O6o06meHue, bubmuorexa [JOK

6 cucTeMaTu3aIu 5 2 https://m.edsoo.ru/7f415f
sl 3HAHU U dc

OBIIEE

KOJIMYECTBO

YACOB IO 34 2 >

ITPOTPAMME



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

8 KIIACC

e HanmenoBanu KoJsmuecTBo 4acoB DJIeKTPOHHbIE
B e pa3iesioB U (undposBbie)
E/ Tem Bceer KOH;pOJIbeI Hpagwmecxn 0BpazoBaTeIbHBIE
nporpamMmb 0 e padoThl e padoThl pecypesI
ToBTODCHHUE bubmoreka [IOK
1 P 4 https://m.edsoo.ru/7f417f
Kypca 7 kiacca b2
o
CTl:;I;zzizHaﬂ bubmuoreka [{OK
2 ' 4 https://m.edsoo.ru/7f417f
PacceuBanue b2
JTAHHBIX _
bubmunoreka LIOK
3 MHoxecTBa 4 https://m.edsoo.ru/7f417f
b2
BepositTHOCTB Bu6muotexa [JOK
4 CITy4aitHOTO 6 1 https://m.edsoo.ru/7f417f
COOBITHS b2
Baenenne B bubmunoreka LIOK
5 TEOPHIO 4 https://m.edsoo.ru/7f417f
rpacdos b2
Covaaiiibie bubmoreka [{OK
6 e 8 https://m.edsoo.ru/7f417f
coOBITHS b2
O000mmenue, bubmunoreka LIOK
7 cUCTEMAaTU3alH 4 2 https://m.edsoo.ru/7f417f
1 3HAHWIH b2
OBIIEE
KOJIMYECTBO 34 ) 1
YACOBIIO

ITPOTPAMME



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

9 KITIACC

ITPOTPAMME

e HanmenoBann KosnuyecTBo 4acoB DJIeKTPOHHbIE
B € pa3iesioB H (undposbie)
E/ Tem Bcer KOH;pOJIbeI Hpangqecma I —
nporpamMMb ) e padoThl e padoTnl pecypesI
oBTODCHME bubmoreka [{OK
1 P 4 https://m.edsoo.ru/7f41a3
Kypca 8 kiiacca 02
DJIEeMEHTBI bu6mmoreka [IOK
2 KOMOMHATOPHK 4 1 https://m.edsoo.ru/7f41a3
u 02
I'eomeTpuuecka Bubmiorexa IIOK
3 4 https://m.edsoo.ru/7f41a3
sl BEPOSITHOCTD 02
bub6munoreka LIOK
4 EGC;;;TH?;” 6 1 https://m.edsoo.ru/7f41a3
02
Crrvaaiinas bubmoreka [{OK
5 i 6 https://m.edsoo.ru/7f41a3
BEJIMYMHA 02
but6mmoreka [IOK
6 SO6§§)H;§§H6’ 10 1 https://m.edsoo.ru/7f41a3
02
OBIIEE
KOJIMYECTBO 34 1 )
YACOB IIO



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

Yuebnuku «Matematuk. Anredpa. 7 kiace», «Martemaruka. Anredpa. 8 kimace» u
«Maremaruka. Anreopa. 9 kimace» FO. H. Makaperuesa, H. I'. Muniok, K. U.
Hemxkoga, C. b.
I'eomeTpus, 7-9 knaccwl/ Atanacsn JI.C., byryzos B.®., Kagomiies C.b. u apyrue,
AxknnonepHoe obmiectBo «M3narensctBo «IIpocseiienne»

BepositHOoCTh M cTaTucTrka7-9 kimaccel/2 yactu, Boicouxuit U.P., Amenko U.B..
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