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AJITEBPA

HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBiseTCSs OAHUM U3 OINOPHBIX KYpPCOB OCHOBHOI'O OOILETO
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOTO IMKIJIOB, €€ OCBOECHHE HEOOXOAUMO ISt
MPOJOJKEHUsI 00pa30BaHus U B MMOBCETHEBHOM KU3HU. PazBuTue y oOyyarommxcs
HAy4YHBIX MPEACTABICHUM O MPOUCXOXKACHUM U CYIIHOCTH anredpanyecKkux
abcTpakiuii, cnocobe OTpa)KeHUs MaTeMaTUYECKON HAyKOH SIBICHUI U MPOLECCOB
B NpUpOJIe U OOIIECTBE, POJM MaTeMaTHUYECKOro MOJEIUPOBaHUS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
U Ka4eCTB MBILUICHUS, HEOOXOIUMBIX ISl aJanTallMid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHsI HaOII0JaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTU, TpPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS M BBIBOJIBI,
dbopmynupoBaTh yTBepkaeHUs. OCBOCHHE Kypca anreOpbl o0ecrnednBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS OOYYarolIMXCsA: OHM HCHOJB3YIOT JAEIyKTUBHBIE U
UHIYKTUBHBIE pacCyKIeHUs, 0000IIeHNe U KOHKPETU3alno, abCTparupoBaHue U
aHasornto.  OOyueHue  anredpe  mpeamnojaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITEJIbHOW ~ JI€ATEIbHOCTH O0YYalolUXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBJIsSeTCs peaanu3alueil 1e1TeIbHOCTHOIO IPUHIIKIIA 00 yUeHusl.

B cTpyktype mnporpammbl yueOHOro Kypca «AinreOpa» ajii OCHOBHOTO
o01iero o0pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BbIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «PyHkumm». Kaxmasd U3 3THX cOAEpKaTeIbHO-METOINYECKAX
JMHUHI pa3BUBAECTCS HA MPOTSHKEHUH TPEX JIET U3YyUEHUs Kypca, B3aUMOACHCTBYs €
ApPYTUMHU €ro JuHUAMU. B Xxozme wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
IIPUXOAUTCS JIOTUYECKU PAaCCy’KIaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOpBIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3lesiax
MaTeMaTHYECKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBIAJACHHUIO O0YyYaIOIIMMHUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMartudyeckoro s3blka. CopaepxaTelbHOM U
CTPYKTYPHOH OCOOCHHOCTBHIO Y4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTEIPUPOBAHHBIN XapakTep.

Conepxxanue muHUM «YuCAa W BBIYUCICHUS» CIYXKUT OCHOBOM s
JaNbHEMIIEro U3y4YeHUs: MaTEMAaTUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOyYaroIIMXCs
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCSA AITOPUTMAMM, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEIHEBHOMN
*u3HU. PazBuTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O OOIETro 0Opa3oBaHUS



CBA3aHO C pAaLMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIAMHU, (POPMUPOBAHHEM
IIPEACTABICHUA O JEUCTBUTEIIBHOM 4YHCIIE. 3aBEpILICHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (hOPMHUPOBAHMIO y OOyHarOUIUXCS
MaTeMaTUYeCcKOro armapara, HeoOXOAMMOIro /i pEeUIeHUs 3ajad MaTeMAaTHUKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHBId Marepuan TIpYNIUPYETCS BOKPYT
palMOHANIbHBIX BbhIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MaTEeMaTHUKU KaK
A3bIKa JJIS TOCTPOCHUS MAaTeMaTHYEeCKUX MOJIeNel, ONUCaHUS MPOLECCOB U
ABJIICHUNA peanbHOro wmupa. B 3amaum  oOyueHuss anreOpe BXOHAST TaKxke
JanbHellee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJIAJICHUE HABBIKAMHU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanune CUMBOJBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIEeH MaTeMaTHYECKOW Monenu
JUTSL OTTUCaHUSI U UCCJIeIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3ydyeHne Mmarepuana CrHocOOCTBYET Pa3BUTHIO Yy OOYy4YaIOIIMXCSA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduyueckue, BHOCHUT BKJIaJ B (QopMupoBaHHe
IPEICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUN [TUBWIN3AINHI U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTrcss YYeOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna # BBIUKCICHUS», «ANreOpanyeckue BBIPAXKCHUSN», «YPaBHCHUS U
HEPaBEHCTBaY», «DyHKIIUN.

Ha u3ydenne yueOHOrO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce
— 102 yaca (3 yaca B Hegento), B 8 kinacce — 102 yvaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUEHUA
7 KITIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPAaBHEHUE,
yIOpSIOYMBAHUE  PAlMOHAIBHBIX 4Yuceld. Apudmeruueckue ACHUCTBUS C
palMoOHANBHBIMU YucIaMu. PemieHue 3ajay U3 peaibHOM MPAKTUKUA HA YacTH, HA
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJNeM: ONpelesieHue, MpeoOpa3oBaHUe
BBIPOKCHUH Ha OCHOBE OIPEJICNICHUs], 3alUCh O0IbITUX unces. [IporeHTsl, 3anuch
IPOIICHTOB B BHJIEC JAPOOU U JpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 33/1a4ud HA
MPOIEHTHI, PEILICHUE 3a7a4 U3 pealbHON MPAKTUKH.

[IpuMeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4YuCle TpsMas ©  oOpaTHas
IPOMOPIMOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUS

IlepeMeHHbIE, YNCTOBOE 3HAYECHUE BBIPAKEHUS C EpEMEHHOU. JlomycTruMmbie
3Ha4YECHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKESHHM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PAaBUIIA PACKPHITHSA CKOOOK U MPUBEACHUS MOI0OHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CTeneHb MHOroujaeHa. CloKeHHe, BBIYMTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOpMyJibl COKpPaIEHHOTO YMHOXEHMS: KBaJaApaT
CyMMBbl M KBagpaT pasHocTu. DopMyna pa3HOCTH KBaJaparoB. PasnoxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YpaBHEHHWA, IMpaBujia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEU JMHEWHOTO
YpaBHEHHUSI, peEIICHHE JIMHEHHBIX ypaBHeHWIl. CocCTaBle€HHE YpPaBHEHHH IO
YCJIOBHIO 3a7auu. Penenrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHHUI.

JIuneliHoe ypaBHEHHE C JBYMsI MEpPEeMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMsS IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUN
crocoOoM moAcTaHOBKHU. [Ipumepsl pelieHuss TEKCTOBBIX 3a7ady € MOMOIIBIO
CHCTEM YPABHEHUM.

DyHKUUHA



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunar, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKHM Ha KOOpJAMHATHOM 1uiockoctu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYyIamMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = |X|. I'paduueckoe pelieHre JTHHEHHBIX YpaBHEHHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BbIYMCICHUS

KBagpatHeiii kopeHb u3 uwncia. lloHstue 00 wuppanuoHAILHOM YHCIIE.
JlecaTuunble MpUOIMKEHNUSI UppallMOHATbHBIX uncesl. CBoiicTBa apudMETHUECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIBHBIEC YUCIIA.

CrteneHb C LENbIM MOKa3zaTesneM U e€ cBoiicTBa. CTaHIapTHAs 3allkMCh YKCIa.

AJire0panyvecKne BbIPasKeHH s

KBagpaTHblii  TpEXwieH, pa3JIOKEHHE  KBaJpaTHOTO TpEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi apoOu.
CrnoxxeHue, BbIUMTAHHE, YMHOXEHHE, JeJIeHHe anredpandeckux Apooeil.
PanronanbHbie BRIpAXKEHUS 1 KX TTPe0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[Ipocretinue ApoOHO-paIIMOHATLHBIE YPABHEHHS.

I'paduueckas mHTEpHIpeTallvs YpaBHEHUN C IBYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUU C JByMs NEPEMEHHBIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OQHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUHA

[lonsitue Qynkuun. OO6nacTe omnpenesieHUss W MHOXKECTBO 3HAYCHUU
bynkuun. CnocoOs! 3aaHust PYyHKIIUM.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepsi
rpauKoB (QYHKIIHUI, OTPAXKAIOIIKNX PEATbHbIE TPOIIECCHI.

OYHKIHUM, OMNHUCHIBAIONIME TMPSAMYHO M OOpaTHYKO HNPOHOPLUUOHAIIbHbBIC
3aBrcuMocTH, ux rpaduxn. Oyukmun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUHN U CUCTEM YPaBHEHHI.



9 KUIIACC

Yuca 1 BbIYMCICHUS

PanvionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIC
JecATUYHbIE IpoOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIa
KaKk OCECKOHEUHbIE JECATUYHBIE JpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JIEMCTBUTEBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpPYXKAIOIIETO MHpaA, JJIUTEIBHOCTH TPOILIECCOB B
OKpYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHHEe ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEIIEHEN PA3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHUEe ¢ ABYMsI MEPEeMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHHH C IByMs IIEPEMEHHBIMU. Perienne cucrem JByX ypaBHEHHM,
OIHO M3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpoi cremeHu. [paduueckas
UHTEpIIpETalrsl CUCTEMBbl YPAaBHEHUH C IBYMSI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOKCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEprpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DyHKIUN

KBagpartnunas ¢ynkius, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

Ipaduxu Gyrkmmit: y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = || u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrPeccHu

[ToHATHE 4YHKCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCJIECI0BATEILHOCTH
peKyppeHTHOI ¢hopmyIioi u GopMyIoi N-ro ujaeHa.

ApudmeTtndeckass u reomerpuueckas nporpeccuu. dopmynsl N-ro wieHa
apupMeTHUECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBbI MEPBHIX N UJICHOB.



N300pakeHne WIEHOB apu(PMETUUYECKOM U TE€OMETPUYECKOW MpOrpeccHid
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHHBIM U 3KCHOHEHLUAIbHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInYyHOCTHBIE pe3yJibTaThl OCBOCHHUS IPOrpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

IPOSIBJIEHUEM MHTEpECA K NPOILIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMATUKOB U POCCUMCKON
MAaTE€MAaTHYECKON MIKOJbI, K UCIIOJB30BAHUIO TUX JOCTHKEHUH B APYIMX HayKax H
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)KIaHUHA W peaju3allid ero
npaB, NPECTABIEHUEM O MAaTEMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHUH, MpoOLENyp TpaxAaHCKOro oOmiecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO JTHYECKUX NPOoOIeM, CBSA3aHHBIX C
OPaKTUYECKUM TPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAaHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B I€ATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HA AaKTUBHOE YYaCTHE B PEUIEHUU NPAKTUYECKUX 3a/1ad
MaT€MAaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHHEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKCHUM BCEH JKU3HHM JUIS YCICIMIHOW TpodeccroHaIbHON
NESTEIBbHOCTA W Pa3BUTHEM HEOOXOJMMBIX yMEHHI, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM HHIMBHUAYATHHOM TPACKTOPUHM OOpa30BaHUS M >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY M ACTETUYECKOMY  BOCIPHUITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pPEIICHUH, pacCyKICHHUH, YMEHHIO BHJIETb
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpPHUEHTALIMEN B  JEATCIBHOCTH HA COBPEMEHHYK0 CHCTEMY Hay4dHBIX
IIPEACTABICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAaHHMEM MaTeMAaTUYeCKOM HayKu Kak c@epbl 4YeloBeuecKOn
NESATENbHOCTH, 3TANoOB €€ pa3BUTUS M 3HAYMMOCTH JUIsl PA3BUTHA LMBUIU3ALINH,
OBJIAJICHUEM SI3BIKOM MATEMATHKHM M MaTE€MaTHYECKOW KYyJIbTypOH KakK CpeICTBOM
MO3HAHUS MHpaA, OBJAJACHHEM NPOCTEHIIMMU HABBIKAMHM HCCIIEI0BATEIbCKOM
NEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (opMHUpOBaHUE KYJbTYPBI 310POBbSI H
IMOLMOHATBHOIO 0JIArONOJyYHs:



TFOTOBHOCTBIO TMPHUMEHSITh MAaTeMAaTHYECKHE 3HaHUS B HHTEpPEcax CBOEro
3l0pOBbs,  BEJEHUA  30pOoBOro  oOpaza  Xu3HU  (3J0pOBOE  IHUTAHHE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUA W OTHbIXa, peryjsipHas (¢usndeckas
aKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HAaBbIKA pe(ICKCHUU, IPU3HAHUEM CBOETO IpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUE MATeMAaTHUYE€CKUX 3HAHUM Uil peleHus 3a7ad B
00JIaCTH COXPaHHOCTU OKPYXalOUIe cpeibl, IIaHUPOBAHUS OCTYNKOB M OLIEHKU UX
BO3MOXXHBIX TOCJEACTBUN JUJIi OKpYXaroled cpeabl, OCO3HaAaHUEM TI00aJbHOrO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanmms K M3MEHSIIOIMMCH YCJIOBHUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUAX HEOMNPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4epe3 MPAKTHUYECKYIO JIESTebHOCTh, B TOM UHCIIE
YMEHHE YUUThCA Y JIPYTUX JIOCH, MpUoOpeTaTh B COBMECTHOM AESTEIHLHOCTH HOBBIE
3HAHMSI, HABBIKK M KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
(GopMynupoBaTh WIEH, NOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SIBJICHUSAX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAe(DUUUTBI  COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TpPEOYIOUIIUH KOHTPMEpP, KOPPEKTHPOBATH IPUHUMAEMBIC
pelieHuss M JAeWcTBUSA, (QOPMYIUpPOBAaTH M OLIEHUBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCaJbHbIE YUeOHbIe JeiicTBUSA

ba3oBble Joruueckue AecTBUA:

e BBUIBJISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATHUM, OTHOIICHHH MEXAY TOHATHIMH, (HOPMYIUPOBATH
ONpEAEIEHNUs]  TOHSATHM,  YCTAaHAaBIMBATh  CYLIECTBEHHBIA  IPU3HAK
KIaccuuKaIy, OCHOBaHUS mJisi OOOONICHWS W CpaBHEHHS, KPUTEPUU
IPOBOAMMOIO aHAJIN3a;

e BOCIpPUHUMATH, (OPMYTUPOBATH H  NPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE M OTPULATEIbHbIE, €JAUHUYHBIC, YacCTHbIE U OOIIHeE,
YCJIOBHBIE;

e BBUIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPECUUS
B (aKkTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPXKICHUAX, MpeasiaraTb KpUTepuu
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUM;



JeNaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKHX YTBEPKIACHUH (IIpSMbIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0Ka3aTEeNbCTBA
MaTeMaTU4YeCKuX (AKTOB, BBICTpaMBaTh aApPryMEHTAllUI0, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;
BbIOMpaTh CHoco0 pelieHus y4eOHOM 3anaud (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHHUs, BHIOUpaTh HauboJiee MOAXOIAIIUA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciienoBaTeIbCKNE AEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopmynupoBaTh BOMPOCHl, (UKCUPYIOLIME MPOTUBOpPEUUE, MPoOIeMYy,
CaMOCTOSAITEJIbHO ~ yCTAaHaBIMBaTh HMCKOMOE U JaHHOe, (opMUpPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO MMO3UINIO0, MHEHHUE;

IPOBOAUTH IO CaMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
HKCIIEPUMEHT, HEOObIIIOE HCCIIEIOBAHUE IO YCTAHOBIECHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 0OOBEKTOB MEXAY COOOM;
CaMOCTOATENHHO (POpMyIIHpoBaTh 00OOIIEHUS M BBIBOIBI MO PE3YJIbTaTaMm
POBENEHHOTO HAOJIOACHUS, WCCIEIOBAaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKKe BbBIIBUTATH
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HW30BITOYHOCTh WHGOpMAIMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AaHANM3UPOBATH, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh GopMy mpenacTaBiIeHUS HWHPOPMANMH W  WLIIOCTPUPOBATH
pemraemMble 3aJayd  CXEMaMH, JAMarpaMMaMu, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMM TIO KPUTEPHUSM, MPEIOKECHHBIM
yauTesIeM Win cPopMyITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMUA OOUIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAa)KaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX W MHCBMEHHBIX TEKCTaX, JABaTh MOACHEHHS IO XOAY PEUICHHUS
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B X0Ji¢ OO0CYX/JIEeHUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBbl,
npoOJieMbl, periaeMoi 3alaud, BbICKA3bIBaTh WAECH, HAIEJICHHBIE HA MOUCK
pELICHUS, COMIOCTABISATh CBOU CYXKICHHUS C CYKICHUAMU IPYTUX YUYACTHUKOB



nuanora, OOHApyXUBAaTh pa3IM4Me U CXOACTBO MO3UIUNA, B KOPPEKTHOU
dbopme hopmMyIUpOBaTH pa3HOTIACHS, CBOM BO3PAYKEHUS;

e TMPEACTABIATH PE3yJIbTaThl PEUICHUS 3a/1ayy, SKCIEPUMEHTA, UCCIEIOBaHUS,
MIPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hOpMaT BBHICTYIUIEHHS C YUETOM 3a]1ay
pe3eHTAMU U 0COOEHHOCTEN ayIUTOPHH;

e TIOHMMATh M UCIOJIH30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIWBUYaJIbHOU
paboOTHI NP PEIICHUN YUEOHBIX MATEMATHYECKUX 3a/1a4;

e TMPUHUMATH LIEJb COBMECTHOW JEATEIbHOCTH, IUIAHMPOBATH OPraHU3aIUIO
COBMECTHOM paboThl, pacnpenensTh BHABI padoT, JAOroBapUBATHCA,
o0cyXJ1aTh MpollecC U pe3ysibTaT paboThl, 0000IaTh MHEHUS HECKOJBKUX
JIIOACH;

e Yy4acTBOBaTh B TIpynmoBbiXx ¢dopmax padboTel (00Cyx)aeHUs, OOMEH
MHEHMSIMU, MO3TOBBIE IITYPMBI U IPYTHE), BBITIOJHATH CBOIO YacTh PaOOTHI U
KOOPJMHUPOBATH CBOM JIEUCTBUA C JPYTMMHU WICHAMH KOMAaHJbl, OLICHUBATh
KayecTBO CBOETO BKJaJa B  OOMMI MNPOAYKT MO  KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOJICUCTBHS.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe AelicTBUS
Camoopranusanus:

e CaMOCTOSITEJILHO COCTAaBJATh IUIAH, AJITOPUTM pELICHHs 3aJadd (WIA €ro
4acTh), BBIOMPATh CIOCOO pEIICHUS C YYETOM HMEIOUIUXCS PECcypcoB U
COOCTBEHHBIX  BO3MOKHOCTEH, apryMeHTUpPOBaTh M  KOPPEKTUPOBATH
BapHaHTHI PEIICHUM ¢ yIETOM HOBOM MH(pOpPMAIIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMM CAMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yiabTaTa
pelieHns MaTeMaTUYECKOU 3aa4H;

e TMPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIICHUM 3a]1ayH,
BHOCUTb KOPPEKTHUBBI B JIESATENIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBUE PE3yJbTaTa JACSITEIBHOCTU ITOCTABICHHOW LEIU U
YCIOBUSM, OOBSICHATh NPHUYMHBI JOCTHKEHUS WM HEIOCTHKEHUS e,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenus B 7 Kjaacce OOyYalOIIUKCS TOJYYUT CIEAYIOIIHE
MpeIMETHBIE PE3YIbTAThI:

Yucaa U BIYHCTIEHUSA

BeimonHATh, couyeTas yCTHbIE W NHUCbMEHHBIE NPUEMBI, apuPpMETHUYECKHUE
JTEUCTBUS C PAIMOHAJIBHBIMU YHCIIAMH.



HaxonuTh 3HaueHUs] YHCIOBBIX BBIPAXKEHHM, MNPUMEHITh Pa3HOOOpa3HBIC
crocoObl ¥ TPUEMBI BBIYMCIICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COIEp KallnX
OOBIKHOBEHHBIE U JECATUYHBIE TPOOH.

[lepexoauTs OT OOHOM (hOPMBI 3amUCU 4yuced K Jpyroil (mpeoOpa3oBbIBaTh
JNECATUYHYIO IpoObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JCCATUYHYIO IPOOb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrIJsTh yncna.

BhINOMHATh NPUKUIKY U OIEHKY pe3yJibTaTa BBIYMCICHUH, OIICHKY 3HAYCHUH
YUCJIOBBIX BBIPOKCHUHN. BBIMONHATE JNEUCTBUS CO CTENEHSMH C HATypaJbHBIMU
NOKAa3aTENSIMHU.

[IpuMeHsATh TPU3HAKK JCTUMOCTH, Pa3JI0KEHUE HAa MHOXXHUTEIN HATypaJbHBIX
YHUCEN.

Pemiath mpakTHKO-OpPUEHTHUPOBAHHBIE 3a7a4yH, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, TPOMOPIMOHATBHOCTHIO BEJIWYWH, TNPOILICHTAMH, HWHTEPIPETUPOBATH
pe3ybTaThl PEIICHUs 3aJa4 ¢ Y4ETOM OTPAHUUYCHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJuireOpanyecKkue BbIpasKeHUsA

Hcnonb3oBaTh anreOpanvyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
Ipolecce OCBOCHHs y4eOHOro MaTepuaa.

HaxomuTe 3HaueHuss OYKBEHHBIX BBIPAKEHUW TMpU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BrimonHaTh npeoOpa3oBaHusl 1IETIOTO BBIPAKEHUS B MHOTOWICH MPHUBEIACHUEM
MOTOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOKEHME OJHOYIEHA Ha MHOTOWIEH W MHOIOWIEHa Ha
MHOTOWIEH, TPUMEHTH (OPMYIIbI KBaJpaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcyliecTBisATh Pa3loKEHHE MHOTOYWIEHOB HAa MHOXKHUTEIM C I[OMOUIBIO
BBIHECEHUS 32 CKOOKM OOIIETr0 MHOXKUTENS, TPYINIUPOBKU CIaraeMbIX, TPUMEHEHUS
(dbopMyIT COKpAIIEHHOTO YMHOKEHUS.

[TpumensaTs mpeoOpa3oBaHUs MHOTOYJICHOB JIJIsl PEIICHUSI Pa3IUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpPajJbHBIMU TNOKA3aTEISIMUA IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM NEPEMEHHOM, NPUMEHSA IpaBUia
repexo/ia OT UCXOJHOTO YPaBHEHHS K paBHOCUILHOMY eMy. [IpoBepsiTh, siBisieTcs Jiu
YHUCJIO0 KOPHEM YpaBHEHUSI.

[IpumensTh rpaduyeckre METOJIbI MPHU PELICHUM JTUHEWHBIX YPAaBHEHUU U UX
CUCTEM.

[logOupars mnpumepsl NHap 4YUCEN, SBISIOUUXCS PEIICHUEM JIMHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.



Ctpoutb B KOOPIMHATHOM MJIOCKOCTH IrpaUK JUHEHHOTO YpaBHEHHS C ABYMS
MEePEMEHHBIMH, MOJb3YSICh TPa(QUKOM, IPUBOAUTH IPUMEPHI PELICHUSI YPaBHEHUS.

Pemrate cructemsl ABYX JMHEWHBIX YPAaBHEHUW C IBYMS NEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocraBiATp W pemaTh JIMHEWMHOE YpPAaBHEHUE WM CHUCTEMY JIMHEHWHBIX
YPaBHEHUU MO YCIIOBUIO 3aJa4M, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a7]a4y IIOJIy4YEHHBIN PE3yJbTar.

DyHKUUH

N300paxkaTh Ha KOOPJIMHATHON MPSAMOW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alMChIBATh YHMCIIOBBIE MTPOMEKYTKHA Ha
anreOpanyecKoM sI3bIKE.

OTrMeuyaTh B KOOPJIMHATHOW IIJIOCKOCTM TOYKHM IO 33JaHHBIM KOOpJHHATaM,
CTpouTh rpadukyu TUHEHHBIX QyHKIUN. CTpouTh rpaduk QyHKIMHN Y = [X|.

OnuceiBaTh € TOMOIIBIO (PYHKIUH HM3BECTHBIE 3aBUCHMOCTH  MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMs, PACCTOSIHHE, I€HA, KOJHWYECTBO, CTOMMOCTb,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHne QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuit crnoco® NpenCcTaBICHUS M aHanIM3a HH(OpMAILNH,
U3BJIEKATh U MHTEPIPETUPOBATH HUHPOPMALIUIO U3 IPAPUKOB PEaNbHBIX MPOLIECCOB U
3aBUCUMOCTEN.

K konmy oOyudenus B 8 Kiacce oOyyamomuiics TMOIYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucaa v BHIYMCICHUSA

Hcnonp30BaTh HauyajdbHBIE MPEICTABICHUS O MHOMKECTBE JIEMCTBUTEIBHBIX
quceNl I CpaBHEHHS, OKPYIJICHHS] W BBIUMCICHHUH, M300pakaTh JEHCTBUTEIIbHbBIC
YHCJIa TOYKAMUA HAa KOOPJIMHATHOM MPSIMOM.

[IpumenaTs mnOHATHE AapU(METUYECKOr0 KBAJAPATHOIO KOPHSA, HAXOAMTH
KBaJI[paTHblE KOPHHM, HCIOJB3YS MpU HEOOXOAMMOCTH KaJIbKYJISTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpXKAIIUX KBaJpaTHbIE KOPHHU, HCIOJIB3YS
CBOWCTBA KOPHEMN.

Hcnonb30BaTh 3amucu OOJBIIMX M MajblX YUCET C IOMOIUBI JECATUYHBIX
npobeit u creneneit ynucia 10.

Auredpanyeckue BbIpaKeHUA

IIpuMeHATP MOHATHE CTENEHM C  LEJIbIM  II0KA3aTeleM,  BBINOJHATH
npeoOpa3oBaHus BEIPAXKEHHM, COEPIKALUX CTETICHH C LEIbIM TIOKa3aTeNeM.

BbINONMHATH TOXJIECTBEHHBIE MPE0oOpa30oBaHUsl PAMOHAIBHBIX BBIPAKEHHUI Ha
OCHOBE IPaBUJI ACHCTBUI Hal MHOTOWICHAMH U aJIF€OpanyecKUMHU IPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKUTEIH.

[TpumensTs npeoOpa3oBaHUs BBIPAKEHUHN ISl PEIICHUS pa3IMYHBbIX 3a7ad W3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON MMPAKTUKH.

YpaBHEeHUsS M HEPABEHCTBA



Pemiate nuHeliHbIE, KBaJpaTHbIE YPAaBHEHUS W PpAIMOHAJIbHBIE YpPaBHEHHS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C JIByMS IEPEMEHHBIMM.

IIpoBOaUTE NPOCTEHIINE WUCCICAOBAHUSA YPAaBHECHHUM U CUCTEM YpPaBHECHUH, B
TOM YHCJI€ C MPUMEHEHUEM rpaduecKux MnpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIICHUs], €CJIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexonuth OT cioBecHOW GOPMYIUPOBKU 3a7aund K e€ anredpandeckon
MOJIEIA C TOMOIIBIO COCTaBJICHHS YPAaBHEHUA WJIM CUCTEMbl ypaBHECHHH,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYYEHHBIA pPE3yJIbTaT.

[IpuMeHATh CBOICTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKU, pEllaTh
JMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON M MX CUCTEMBI, 1aBaTh IPaUUECKYIO
WJUTIOCTPAIIMIO MHOYKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[Tonumatre ¥ HCTHONB30BaTh (DYHKIMOHAJBHBIE TOHSATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O003HAUCHHUsI), OMpPEACNIsITh 3HaueHWe QYHKIMU [0 3HAYCHHIO
apryMeHTa, ONpeesiTh CBOMCTBA (DYHKIUU 10 e€ rpaduKy.

Crtpouth rpaduku dJIeMEHTAPHBIX (PYHKIINNA BUAA:

y=kix, y =x2 y = x%y = x|, y = VX, oruchIBaTh CBOICTBA YHCIOBON (hYHKIIHH
o e€ rpaduxy.

K konmy oOyuenus B 9 Kjacce o0OydyalooIMiics TMONYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucnaa 1 BBIYMCICHUA

CpaBHUBAThH U YIIOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BrimonHaTh apudmMeTndeckue NeUCTBUS C pallMOHATBHBIMA YHCIAMHU, COYETas
YCTHBIE U TMHCbMEHHBIE MPUEMBI, BBINOJHITh BBIYUCICHUS C HPPALUOHAIBHBIMU
YUCJIaMHU.

Haxonuth 3HaueHus cTeneHeu ¢ UeabIMU NOKA3aTeIMU U KOPHEM, BBIUYNCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisiTh  I€MCTBUTEIBHBIE YHCIA, BBINOJIHATh MPUKUAKY pe3ylibTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHelHbIE M KBaJIpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOASIINECS K HUM,
MpocTeime ApoOHO-palIMOHATIBHBIE YPABHEHUSI.

Pemate cucteMbl ABYX JMHEWHBIX YPaBHEHHW C JByMs IEPEMEHHBIMU U
CHUCTEMBI ABYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISCTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3amaud  anreOpanyecKWM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHHUS WJIM CUCTEMBI IByX YPAaBHEHU C IBYMS EPEMEHHBIMU.

[IpoBOaHUTE MpPOCTEUIINE HMCCIEAOBAHUS YPABHEHWW W CUCTEM YpPaBHEHHH, B
TOM YHUCJIE C MPUMEHEHUEM TpaUUecKuX NpeicTaBieHUi (yCTaHABIUBATh, UMEET JIU
YpaBHEHHE WIIM CUCTEMA YPABHEHUM PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).



Pemiate nuHelHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paXKaATh
pelLlIEHHE HEPABEHCTB HA YMCIOBOW NPSAMOM, 3aIlUCHIBATH PELICHUE C IOMOIIBIO
CUMBOJIOB.

Pemarts cucTeMbl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300paxkaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MPSIMOU, 3aIIUCBIBATh PEIICHUE C TOMOILIBK) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a7a4.

DyHKUUH

Pacno3naBath (QyHKIMM W3y4YeHHBIX BHJIOB. [loka3plBaTh CXEMaTUYECKHU

pacIoioKeHHe Ha KOOPJAMHATHOM IJIOCKOCTH TpadukoB GyHKIMA Buaa: Y = kx, y =
kx +b,y=kix,y=ax2+bx+c,y=x3 y=Vx,y= |X|, B 3aBHCHUMOCTH OT 3HAUCHMI
K03 (HUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIUM.

Ctpoutrb M u300pakaTh CXEMaTUYECKH TpaduKu KBaJAPATUYHBIX (DYHKIIHH,
ONMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMI MO UX Tpadukam.

PacriozHaBaTh KBaZpaTHUYHYIO (QYHKLIHIO 1O (QopMyle, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peanbHOU KU3HU, PUIUKH, TEOMETPUH.

YucioBble MOCIE10BATEIbHOCTH H IPOrPeccuu

Pacno3HaBaTh apuMeTHYECKYI0 U F€OMETPUUECKYIO MPOTPECCUU TPH Pa3HBIX
croco0ax 3a1aHusl.

BbINONHATE  BBIUMCIEHHS C  WCIOJIB30BaHMEM  (opMmyd N-ro  yjeHa
apupMETHIECCKON U TEOMETPUIECCKON TPOTrPECCHii, CYMMBI ITEPBBIX N WICHOB.

N300pakaTb 4IE€HBl IOCJEI0BAaTEIBHOCTH TOYKAMH HAa KOOPAMHATHOU
IUIOCKOCTH.

Pemarte 3a1aun, cBA3aHHbBIE C UUCIOBBIMH M1OCIIEI0BATEIBHOCTSAMHU, B TOM YHUCIIE
3aJaud U3 peajbHOM JKM3HM (C HCIIOJIb30BAHHEM KalbKyJIsATOpa, LU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB H TeM nu(ppoBLIE
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcbl
1 B 23 ) bubmmoreka [{OK
bIPAAKCHUA, TOKACCTBA, YPABHCHUA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 yHKIHH 11 1 https://m.edsoo.ru/7f415b90
3 C 1 1 bu6moreka [IOK
TEMEHb C HATYPaJIbHBIM MOKa3aTeIeM https://m.edso0.ru/7£415b90
bu6mmoreka [IOK
4 MuorotneHr 18 2 https://m.edsoo.ru/7f415b90
5 o . 18 5 bu6mmoreka [JOK
OPMYJIbI COKPAIIICHHOTO YMHOMKCHHA https://m.edsoo.ru/7f415b90
5 C . . 15 1 bu6mmoreka [JOK
HCTCMBI JIMHCHHBIX ypaBHCHHIH https://m.edsoo.ru/7f415b90
7 . 6 ) bubnuoreka [JOK
OBTOpCHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11 0



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

8 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! Pauponanbrie 1pobn 23 2 https://m.edsoo.ru/7f417af8
bu6moreka [IOK
2 KBanparhbie Kopan 19 2 https://m.edsoo.ru/7f417af8
3 K 21 5 bu6moreka [IOK
Ba/IpATHBIC ypaBHCHMA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
4 Hepasencrsa 20 2 https://m.edsoo.ru/7f417af8
5 CreneHsb C 1ebIM MOKa3aTeaeM. DIIEMEHThI 11 1 bubmuorexa [JOK
CTaTUCTUKH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
6 Hostopenue 8 2 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 11 0



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 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
! Kpapparusas QyHKums 22 2 https://m.edso0.ru/7f419d08
9 YpaBHEHUs 1 HEPABEHCTBA C OJTHOU 16 5 bubmuorexa [JOK
IIEPEMEHHOMN https://m.edso0.ru/7f419d08
3 YpaBHEHUS 1 HEPABEHCTBA C IByMsI 17 1 bubmuorexa [JOK
IIEPEMEHHBIMU https://m.edso0.ru/7f419d08
Apubdmernueckas ¥ TeOMETpUUYECKast bubnuoreka [IOK
4 15 2
MpOrpeccuu https://m.edso0.ru/7f419d08
5 DneMeHTbl KOMOMHATOPUKH U TEOPUHU 13 1 bubmuorexa [JOK
BEPOSITHOCTEH https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
0 Hosropenne 19 2 https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne | Tema KomnuecTso
9acoB
1. | IloBTopenue kypca 6 knacca. OTHOLIEHHS M IPOLIEHTHI 1
2. | lloBropenne kypca 6 xinacca. JlelicTBUS ¢ JECATUIHBIMH IPOOSIMHU 1
3. | IloBropenne kypca 6 xinacca. Beipaxenus, GopMyIbl, ypaBHECHHS 1
4. | IloBropenue kypca 6 kiacca. PairionanbHble ynciaa 1
5. | BBosHas koHTpoJsbHAs paboTa 1
6. | YucnoBble BRIpAKECHHS 1
7. | YnucnoBble BbIpaKEHUS 1
8. | BelpakeHus ¢ nepeMeHHBIMH 1
9. | BelpaxkeHus ¢ nepeMeHHBIMH 1
10. | CpaBHeHHe 3HAYCHUN BBIPAKEHHUN 1
11. | CsoiicTBa AEHCTBUI HA YUCIAMU 1
12. | CgolicTBa AEHCTBUH HA YUCIAMUA 1
13. | ToxxnectBa. ToxxaecTBeHHBIE IPEOOPa30BaHMSI BEIPAKECHUH 1
14. | ToxnectBa. ToxxaecTBeHHbIE TPeoOpPa30BaHMs BhIpAKEHUN 1
15. | KontponbHas pabota Nel.1 o Teme "ToxaecTBeHHbIe MpeoOpa3oBaHUs 1
BbIpaKeHUN"
16. | AHanmu3 KOHTPOJBHOM pabOTHL. YpaBHEHUE U €r0 KOPHHU 1
17. | JIuneiiHoe ypaBHEHHE C OJHOM MEPEMEHHON 1
18. | JIuneiiHOe ypaBHEHHE C OJHOM MEPEMEHHON 1
19. | JluneiiHoe ypaBHEHHE C OJJHOM MEPEMEHHON 1
20. | JIuneitHOE ypaBHEHHUE C OJTHOM IEPEMEHHOM 1
21. | Pemenue 3a1a4 ¢ MOMOIIBIO YPAaBHEHHUI 1
22. | Pemenue 3aa4 ¢ MOMOIIBIO YPaBHEHHU I 1
23. | Pemenue 3a/1a4 ¢ MOMOIIBIO YPaBHEHUI 1
24. | Pemenue 3a/1a4 ¢ MIOMOIIBIO YPAaBHEHHU I 1
25. | O600meHne MaTepraia 1o Teme "YpaBHEHHS C OJJHOM MIepeMEeHHON" 1
26. | KontpospHas padora Nel.2 o teme: "YpaBHEHHUS ¢ OJHOM MepeMeHHON" 1
27. | AHanu3 KOHTPOJIbHOU paboTel. O000IIeHHEe MaTepuaa o TeMe 1
"YpaBHeHHUsI ¢ 0JJHOU TepeMeHHON"
28. | Yro Takoe pyHKIIHS 1
29. | Beruncnenue 3naueHuid GyHKIuil no hopmyne 1
30. | I'paduk pynkiun 1
31. | I'paduk pynkIUN 1
32. | Ilpsimasi mpoNOPLUMOHAIBHOCTB U €€ TpauK 1
33. | Ilpsimast mponopIMOHAIBHOCTB U €€ Tpauk 1
34. | Jluneiinas ¢pyHKIUS U ee Tpaguk 1
35. | Jluneiinas ¢yHKIus U ee rpaguk 1
36. | JIuneiinas ¢pyHKIUS U ee Tpaguk 1
37. | Jluneiinas ¢pyHKIus u ee rpagux 1
38. | Jluneiinas ¢yHKIus u ee rpaguk 1
39. | KonrponbHas padora Nel.3 mo teme: "®yHkuuu u ux rpadpuku” 1
40. | AHanu3 KOHTPOJBHOM paboThl. OnpeeneHue CTeneH! ¢ HaTypalbHbIM 1
noKaszaTesieM
41. | YMHOX€EHUE U JeIeHUE CTEIEHEN 1




42. | YMHOXEHHE U JIEJICHUE CTENEHEN 1
43. | Bo3BeieHUE B CTENICHD TPOU3BEACHUS M CTETICHU 1
44. | Bo3BeaeHue B CTEIIEHb MTPOU3BEICHUS U CTEIICHU 1
45. | OgHousIeH U €ro CTaHAAPTHBIN BUJT 1
46. | YMHOXXEeHHE OHOYWICHOB. Bo3BeneHne o/THOWIeHa B CTEIICHb 1
47. | YMHOXEHUE OTHOWIEHOB. Bo3BeneHue oqHOWIEHA B CTEIIEHD 1
48. | YMHOXEHHE OJHOWICHOB. Bo3BeieHre 0THOWIEHA B CTENICHb 1
49. | Oyakmn y = X2 11 y = X3 U UX rpauku 1
50. | KonTpomasHas padora Nel.4 o teme: "CrerneHb ¢ HATypaIbHBIM 1
nokasaresuem"
51. | AHanu3 KOHTPOJIbHOI paboThl. MHOTOUJIEH U €ro CTaHJApTHBIN BUJL 1
52. | CrokeHHEe W BRIYUTAaHNE MHOTOWICHOB 1
53. | CiokeHHE U BRIYUTAHHE MHOTOWICHOB 1
54. | YMHOXEHHE 0THOUJIEHA HA MHOTOWIEH 1
55. | YMHOXEHHE 0JHOUIEHA HA MHOTOWIEH 1
56. | YMHOXeHHE OHOYIEHA HA MHOTOYJIEH 1
57. | BerHecenue o01ero MHOKHUTEINS 3a CKOOKH 1
58. | BriHecenne 001ero MHOKHUTEINS 32 CKOOKH 1
59. | BreiHeceHne 001Iero MHOKHUTEIS 38 CKOOKH 1
60. | BeiHecenne 001Iero MHOKHUTEINS 32 CKOOKH 1
61. | KonTponbsHas pad6ora Nel.5 o teme: "MuorouneHs!" 1
62. | AHaM3 KOHTPOJIBHOHW PabOThl. Y MHOKEHHE MHOTOWICHA HA MHOTOUYJICH 1
63. | YMHOXXEHHE MHOTOYJIeHa HA MHOTOYJIeH 1
64. | YMHOXXEHHE MHOTOYJIeHa HA MHOTOYJIeH 1
65. | YMHOKEeHHEe MHOTOYJIeHa HA MHOTOUJIeH 1
66. | Pasmo)keHne MHOTOWIEHA HA MHOYKHTEIIN CIIOCOOOM TPYIITUPOBKH 1
67. | PazmoskeHrue MHOTOWIEHA HA MHOYKHTEIIHA CIIOCOO0M TPYIITUPOBKH 1
68. | Kontponbsnas padora Nel.6 o teme: "[IpousBenenne MHOro4IeHOB" 1
69. | AHayM3 KOHTPOJILHOH paboThl. Bo3BeeHNE B KBapaT CyMMBI H Pa3HOCTH 1
JIBYX BBIPAKCHUI
70. | Bo3BeneHue B KBaJIpaT CyMMbI U Pa3HOCTH JIBYX BBIPa)KEHUHN 1
71. | Bo3BeneHue B KBaIpaT CyMMbl U Pa3HOCTH JBYX BBIPKCHHIA 1
72. | Bo3BeneHue B KyO CyMMbI Pa3HOCTH JABYX BBIpRXKEHUHN 1
73. | Pa3nokeHune Ha MHOXKUTEIH C MOMOIIBI0 (POpPMYIT KBaJipaTa CyMMBI U 1
KBaJIpaTa pa3HOCTH
74. | Pa3noxeHrne Ha MHOXUTEIH C IOMOIIBI0 (POpMYIT KBaJipaTa CyMMBI U 1
KBaJIpaTa pa3HOCTH
75. | Pa3noxxeHue Ha MHOXKHTENN C TIOMOIIbIO (GOPMYJT KBaJpaTa CyMMBbI U 1
KBaJIpaTa pa3HOCTH
76. | YMHOXX€EHHUE pa3HOCTH JIBYX BBIPAKEHUH HA UX CYMMY 1
77. | YMHOXX€EHHUE pa3HOCTH JIBYX BBIPAKEHUH HA UX CYMMY 1
78. | Pa3no)xeHue pa3HOCTH KBa/IPaTOB HA MHOXKHUTEIH 1
79. | Pa3no)xeHue pa3HOCTH KBaJIpaTOB HA MHOXKHUTEIH 1
80. | Pa3no)xeHue pa3HOCTH KBaIPpaTOB HA MHOKHUTEIH 1
81. | KonrponsHas padota Nel.7 mo teme: "®opMyIbl COKpAIIEHHOTO 1
yMHOkKeHus"
82. | IlpeoOpa3oBaHue LENOT0 BHIPAKEHNUS B MHOTOWIEH 1
83. | AHanu3 KOHTPOJIbHOM paboThl. Pa3noxkeHne Ha MHOXKHUTEIH CyMMBI U 1

pa3HOCTH KyOOB




84. | IIpeoOpa3oBaHme 11EIOT0 BEIPAKEHUS B MHOTOUWICH 1
85. | [IpeoOpazoBanme 117T0T0 BEIPAKEHUS B MHOTOWICH 1
86. | IlpumeHeHune pa3aMYHBIX CIOCOOO0B JUIS Pa3JIOKEHHUSI HA MHOYKUTEIIN 1
87. | llpumenenue npeoOpaz0BaHU IIEIBIX BHIPAKEHUN 1
88. | Ilpumenenune npeoOpa30BaHUM IEITBIX BHIPAKEHUN 1
89. | KonrponpHas pabora Nel.8 mo teme: "l[IpeoOpazoBaHme enbIX BRIpaKEHUH'" 1
90. | AHanu3 KOHTPOJIbHOM paboThL. JINHEIHOE ypaBHEHHE C IBYMS 1
MIEPEMEHHBIMH.
91. | I'padmk TMHEHHOTO YpaBHEHUS C IBYMs IIEPEMEHHBIMHU 1
92. | CucteMbl TMHEHHBIX YPaBHEHHH ¢ IByMs repeMeHHbIMU. Crioco0 1
I0JICTAHOBKH.
93. | Cnoco6 noIcTaHOBKH 1
94. | Cnoco6 nocTaHOBKU 1
95. | Cnoco0 croxeHust 1
96. | Cnoco0 croxeHust 1
97. | Pemenue 3a1a4 C MOMOIIBIO CUCTEM YPABHEHHIMA 1
98. | Pemenue 3a1a4 C MOMOIIBIO CUCTEM YPABHCHHIMA 1
99. | Pemenue 3a1a4 C MOMOIIBIO CHCTEM YPABHEHHIMA 1
100.| KonTpospHas padota Nel.9 no teme: "CructemMbl TMHEHHBIX ypaBHEHUH" 1
101.| IToBTOpEHME OCHOBHBIX IMOHATHIA U METOJIOB Kypca 7 Kitacca, 00001meHne 1
3HAHHUU
102.| TloBTOpEeHNE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca, 00001IeHme 1
3HAHHUU
8 KIIACC
Ne | Tema KonunuecTBo
4acoB
1. [ToBTOpenwue. JIuneitnas ¢pyHkIusa. DopMyIIbl COKPAILIEHHOTO YMHOEHUS. 1
2. [ToBTOopenue. CucTEMBI JIMHEHHBIX YPABHEHUI C IByMsI IEPEMEHHBIMHU 1
3. PanmionanbHbIE BRIpaKEHUS 1
4, BBoanas koHTpoJbHAs padoTa. 1
5. OcHoBHOe cBoHcTBO ApoOH. CokpalieHue apooei 1
6. OcHoBHOE cBoHcTBO ApoOH. CokpalieHue apooei 1
7. CrnosxeHue U BBIYUTaHUE JpoOeli ¢ OTMHAKOBBIMU 3HAMEHATEIISIMU 1
8. CrnosxeHue U BBIYUTaHUE JpoOeli ¢ pa3HBIMU 3HAMEHATEISIMU 1
9. CrnoxeHue ¥ BIYUTaHUE APOOeH ¢ pa3HbIMU 3HAMEHATENIIMU 1
10. | Cnoxenue u BelUMTaHUE OpoOeii C pa3HBIMHU 3HAMEHATEISIMU 1
11.| Cnoxenue u BeIYMTaHUE JIPOOEH C pa3HBIMU 3HAMEHATEISIMU 1
12. | KontponsHas padota Nel.1 no reme: "Cymma u pazHocThb ApoOeit” 1
13.| Amnanu3 KOHTPOJIBHOM paboThl. YMHOXKEHHE ApoOeii. BozBenenue npoodeii B 1
CTETEeHb
14. | VYwmuoxenue npobeil. Bo3penenue npobeii B CTeNeHb 1
15. | Jlenenwue mpoOeit 1
16. | Jlenenwue mpoOeit 1
17. | IIpeobOpa3oBaHue paMOHAIBHBIX BBIPAXKECHUN 1




18. | IIpeobpa3oBaHue paMOHAIBHBIX BBIPAKECHUN 1
19. | IIpeobpa3oBaHue paMOHAIBHBIX BHIPAKECHUN 1
20. | IIpeoOpazoBaHMe palMOHAIBHBIX BHIPAKECHUN 1
21. | ®ynkuus y=K/X u ee rpadpux 1
22. | ®ynkuus y=K/X u ee rpapux 1
23. | KontponbHas padora Nel.2 o teme: "[IpousBeenne u gactHoe qpooeii” 1
24. | Amnanu3 KOHTPOJIbHOU paboThl. PanmonanbsHeie yncna. MppannoHnaibHbIe 1
qrca.
25. | Ksanmparuunsie KOpHH. ApUPMETHIECKHI KBaJpaTHBI KOPEHb 1
26. | Ksanmparuunbsie KOpHH. ApUPMETHIECKHN KBaJpaTHBI KOPEHb 1
27. | VYpaBuenwue x2 =a 1
28. | VYpaBuenwue x2 =a 1
29. | HaxoxneHue mpuONMKEHHBIX 3HAUEHUH KBaIPaTHOTO KOPHS 1
30. | ODynkuus apuHMETHUECKOTO KBaIPaTHOTO KOPHS U e Tpaduk 1
31. | KsanmparHslii KOpeHb U3 IPOU3BEICHHS, APOOH, CTETIECHU 1
32. | KsanmparHslii KOpeHb U3 IPOU3BEICHUS, APOOH, CTETICHU 1
33. | KsanmparHslii KOpeHb U3 IPOU3BEICHHS, APOOH, CTETIEHU 1
34. | KontpoawsHas padora Ne 1.3 mo teme: "ApudmeTndeckuii KBaapaTHBIN 1
KOpPEHB"
35. | AHamu3 KOHTPOJBHOU paboThl. BriHeceHHe MHOKHUTEINS 32 3HAK KOPHSI. 1
BHeceHnne MHOKUTEINS 1O 3HAK KOPHS
36. | BriHeceHme MHOXKHTEIS 32 3HAK KOPHs. BHECeHWe MHOKHTEIIS MO/ 3HAK 1
KOPHSI
37. | BpIHeceHne MHOXKUTEJS 3a 3HAK KOpHs. BHeceHre MHOKUTEINS MOJ1 3HaK 1
KOPHSI
38. | IIpeoOpa3oBaHue BEIpOKECHHM, COACPIKAITUX KBAIPATHBIC KOPHU 1
39. | TlpeoOpa3oBaHue BEIpOXKEHHM, COACPKAITUX KBAIPATHBIC KOPHU 1
40. | TIpeoOpa3oBaHuEe BBIpAKEHUH, COJEPIKAMNUX KBaIpAaTHbIC KOPHU 1
41. | IIpeoOpa3oBaHHE BBIpAKEHHUH, COACPKAIINX KBAaIpaTHbIC KOPHU 1
42. | KoutponsHas padora Nel.4 o teme: "[IpumeHenne cBONCTB 1
apuMeTHuyecKoro KBaapaTHoro Kopus"
43. | Amnanu3 KOHTPOJIbHOU paboThl. OmnpeneneHne KBaJpaTHOrO ypaBHEHUS. 1
HenousiHble kBagpaTHbIC ypaBHEHUS
44. | HemnosHble KBaJpaTHbIE YpaBHEHHUS 1
45. | HemnousHble KBaJpaTHbIE YpaBHEHHUS 1
46. | dopmyna KOpHEH KBaJpaTHOIO YpaBHEHUS 1
47. | dopmyna KOpHEH KBaJpaTHOIO YpaBHEHUS 1
48. | dopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS 1
49. | Pemenue 3a1a4 ¢ MOMOIIBIO KBAAPATHBIX YPABHEHUIA 1
50. | Pemenwne 3a1a4 ¢ MOMOIIBIO KBaIPATHBIX YPaBHEHUN 1
51. | Pemenwne 3a1a4 ¢ MOMOIIBIO KBaIPATHBIX YPaBHEHUIN 1
52. | Pemenwne 3a1a4 ¢ MOMOIIBIO KBaIPATHBIX YPaBHEHUIN 1
53. | Teopema Buera 1




54.

Teopema Buera

55. | Koutponbnas padota Nel.5 o teme: "KBanparHoe ypaBHeHHE U er0 KOpHU"
56. | AmnHanu3 KOHTPOJILHOU paboThl. Pemenne qpoOHBIX panoHaIbHBIX 1
YpaBHEHUI
57.| Pemienne npoOHBIX PallMOHAIBHBIX YPABHEHUH 1
58. | Pemenne npoOHBIX pallMOHAIBHBIX YPABHEHUH 1
59. | Pemenue 3a7a4 ¢ MOMOIIBIO PAIMOHATIBHBIX YPaBHEHUH 1
60. | Pemenwue 3a7ay ¢ MOMOIIBIO PAIMOHATILHBIX YPABHEHUH 1
61. | Pemenwue 3a7ay ¢ MOMOIIBIO PAIMOHATIBHBIX YPaBHEHUH 1
62. | Pemenwue 3a1a4 ¢ MOMOIIBIO PAIMOHATIBHBIX YPABHEHUH. Y PaBHEHHUS C 1
napaMeTpom
63. | Koutponbras padora Nel.6 o teme: "JIpoOHBIE paliioHAIbHBIC ypaBHEHUS" 1
64. | AmnHanu3 KOHTPOJILHOU paboThl. YHCIIOBBIE HEPABEHCTBA 1
65. | CBoiicTBa YHCIIOBBIX HEPABEHCTB 1
66. | CaoiicTBa YHCIIOBBIX HEPABEHCTB 1
67. | CroxxeHue U yMHOXXEHHE YHCIIOBBIX HEPABEHCTB 1
68. | CnoxeHue ¥ yMHOXKEHHE YHCIIOBBIX HEPABEHCTB 1
69. | CrnoxxeHne U yMHOKEHHE YHCIIOBBIX HEPABEHCTB 1
70. | TlorpemrHOCTb ¥ TOYHOCTH MPUOIMKECHHS 1
71. | TlorpemrHOCTh ¥ TOYHOCTH MIPUOIMIKEHUS 1
72. | KoutpoawsHas padbora Nel.7 mo teme: "HnucnoBsie HEPAaBEHCTBA U MX 1
cBoricTea"
73. | Amnamu3 KOHTpOJIbHOH paboThl. [lepeceyeHne n 00beTMHEHNE MHOKECTB. 1
UncoBble MTPOMEXKYTKU
74. | TlepeceueHnue u 00ObEIMHEHUE MHOXKECTB. YHCIIOBBIE IPOMEKYTKH 1
75. | PenieHue HEpaBEHCTB € OJTHOM NIEPEMEHHOM 1
76. | PemnieHue HEpaBEHCTB ¢ OJTHOM NIEPEMEHHOM 1
77.| PemieHue HEPaBEHCTB C OJTHOM NIEPEMEHHOM 1
78. | PemnieHue HEPaBEHCTB € OJITHOM NIEPEMEHHOM 1
79. | Pemenue cuctemM HEPABEHCTB C OJTHOM NIEPEMEHHOM 1
80. | Pemenue cuctem HEPABEHCTB C OJTHOM NEPEMEHHOM 1
81l. | Pemenue cucTemM HEPABEHCTB C OJTHOM NIEPEMEHHOM 1
82. | Pemenue cucteM HEpaBeHCTB C OJHOM MepeMeHoH 1
83. | KoutposbHas padota Nel.8 mo Teme: "HepaBeHcTBa ¢ 0/1HOM NepeMeHHOH U 1
UX CUCTEMBI"
84. | Amnanu3 KOHTPOJILHON paboThl. OnpenieneHue CTeNeH! ¢ LebIM 1
OTPHIIATENIbHBIM MTOKa3aTeIeM
85. | OrmpeneneHue CTENEHHU C LEIBIM OTPULIATEIBHBIM [TOKa3aTeNIeM 1
86. | CBoiicTBa CTETNICHH C IIEJBIM MTOKa3aTeIeM 1
87. | CBoiicTBa CTETICHH C IIEJIBIM MTOKa3aTeIeM 1
88. | CBoiicTBa CTETNICHH C IEJBIM MTOKa3aTeIeM 1
89. | CrangapTHBII BUI YKCIa 1




90. | CrangapTHbII BUJ YKCIIA 1
91. | KoutposbHas pabota Nel.9 o teme: "CreneHs ¢ 1eNbIM MOKa3aTeIeM U ee
cBoycTBa"
92. | COop u rpynmupoBKa CTATUCTUICCKHUX JTaHHBIX 1
93. | COop u rpynmupoBKa CTATUCTUICCKHUX JTAHHBIX 1
94. | HarnmsgHoe npencTaBiieHUE CTATHCTUYECKOW HH(pOpMAUU 1
95. | IloBTOpEeHHE OCHOBHBIX MOHSATHI U METOJIOB KYpCOB 7 M 8 KJIaCCOB, 1
00001IeHne 3HaHu|
96. | HroroBas KOHTpOJIbHAS paboTa
97. | [loBTOpEHNE OCHOBHBIX MOHATHI M METOJIOB KYpCOB 7 M 8 KJIaCCOB, 1
0000111eH1e 3HAaHUH
98. | [ToBTOpEHNE OCHOBHBIX MOHATHI M METOJIOB KYpCOB 7 M 8 KJIACCOB, 1
0000111eHIe 3HAaHUH
99. | [ToBTOpPEHNE OCHOBHBIX MOHSATHI M METOJIOB KYpCOB 7 M 8 KJIaCCOB, 1
0000111eH1e 3HAaHUH
100/ [ToBTOpEHUE OCHOBHBIX IMOHITHH H METOJIOB KypCOB 7 M § KIIacCOB, 1
0000111eHIe 3HAaHUH
101] [ToBTOpEHUE OCHOBHBIX MOHITHH H METOJIOB KypCOB 7 M § KIIacCOB, 1
0000111eHIe 3HAaHUI
102/ TToBTOpEHHE OCHOBHBIX MOHATUN U METOJ0B KYpCOB 7 U 8 KJIaCCOB, 1
0000111eHNEe 3HAHUHI
9 KIIACC
Ne | Tema Koanuectso
4acoB
1. | TloBTopenue. PaninonanasHbIC TpoOH 1
2. | IloBropenue. ApudMeTHueCKUi KBaIpaTHbIM KOpeHb. KBaapaTHbie 1
YpaBHEHHUS
3. | IloBTropenue. HepaBeHncTBa ¢ 0/1HOM MepeMEHHON 1
4, BBoaHbBIN KOHTPOJIB 1
5. ODYHKIIMY U UX CBOICTBA 1
6. ODYHKIMU U UX CBOICTBA 1
7. | KBampaTHbIil TpexdieH 1
8. | KBampaTHbIii TpexuieH 1
9. | KBagpaTHbIil TpexdieH. 1
10. | KonTponbHas padota Nel.1l o teme: «PyHKIMHU U UX CBOMCTBA. 1
KBanpaTHbIil TpexusieH»
11. | dynknus y = ax®, ee rpaduk U cBoHcTBa 1
12. | dynknus y = ax?, ee rpaduk U cBOHCTBa 1
13. | I'paduxu Gpyskumii y = ax’> +nu y = a(x- m)? 1
14. | Tpaduxu Gpyskumii y = ax’> +nu y = a(x- m)? 1
15. | l'paduxu Gpynkumil y = ax® + nu y = a(x- m)? 1
16. | Iloctpoenue rpaduka KBagpaTHUHOW PyHKIMU 1
17. | Tloctpoenue rpaduka KBagpaTHUHONW QYHKIUHU 1
18. | Iloctpoenue rpaduka KBagpaTHUHONW HYHKIUHU 1
19. | Crenennas ¢pynkuus. Kopens n—ii crenenu 1
20. | Crenennas @ynkius. Kopenp n—ii ctenenu 1




21. | Crenennas gynkus. Kopenb n—ii crenenu 1
22. | KonrponbHas padora Nel.2 mo teme «KBagpatuunas QyHKIMS U e€ 1
rpaduK»
23. | llenoe ypaBHEHUE B €T0 KOPHH 1
24. | llenoe ypaBHEHHUE U €r0 KOPHH 1
25. | YpaBHEHUs, TPUBOIUMBIE K KBAaJAPATHBIM 1
26. | YpaBHEHHUs, TPUBOIUMBIE K KBAJAPATHBIM 1
27. | IpoGHbIe paniMOHATBHBIE YPAaBHEHHSI 1
28. | IpoGHble panioHaIbHBIE YPAaBHEHHSI 1
29. | IpoGHbIe paniOHABFHBIE YPaBHEHHSI 1
30. | IpoGHbIe panoHaTBHBIE YPaBHEHHSI 1
31. | KonrponbHas padorta Nel.3 mo Teme «YpaBHEHHUs C OAHOM MepeMeHHON 1
32. | Pemennie HepaBEHCTB BTOPO CTETIEHHU C OJTHOM EPEMEHHOM 1
33. | Pemennie HepaBeHCTB BTOPO CTETIEHU C OJIHOM EPEMEHHOM 1
34. | Pemennie HepaBeHCTB METOJIOM HHTEPBAJIOB 1
35. | Pemennie HepaBeHCTB METOJIOM HHTEPBAJIOB 1
36. | Pemenne HepaBeHCTB METOJIOM HHTEPBAJIOB 1
37. | Pemennie HepaBeHCTB METOJIOM HHTEPBAJIOB 1
38. | KonrpoasHas padora Nel.4 o reme «HepaBeHCTBa ¢ 0THON TIEpEMEHHOM» 1
39. | AHanu3 KOHTPOJIBHOU paboThl. YpaBHEHHUs C ABYMS IIEPEMEHHBIMU M €70 1
rpadguk
40. | I'paduueckwnii criocoO pemmeHnst CHCTEM YpaBHEHUS 1
41. | I'padmuecknii criocoO pemeHnst CHCTEM YpaBHEHUS 1
42. | Pemenue cucteM ypaBHEHHI BTOPO CTENIEHU 1
43. | Pemenue cucteM ypaBHEHHI BTOPOM CTENIEHU 1
44, | Pemenue cucteM ypaBHEHHI BTOPOW CTENIEHU 1
45. | ITpoMeXyTOUHBIN KOHTPOJIb 1
46. | Pemienue 3a/1a4 ¢ IOMOLIbIO CUCTEM YPaBHEHUH BTOPOH CTENEHHU. 1
47. | Pemienue 3a/1a4 ¢ HOMOILIbIO CUCTEM YPaBHEHHUH BTOPOH CTENIEHHU. 1
48. | Pemienue 3a/1a4 ¢ IOMOLIbIO CUCTEM YPaBHEHUH BTOPOU CTENEHHU. 1
49. | Pemienue 3a/1a4 ¢ IOMOIIbIO CUCTEM YPaBHEHHUH BTOPOM CTENEHHU. 1
50. | Pemenue 3aau ¢ MOMOIIBIO CUCTEM YPAaBHEHUHN BTOPOM CTENEHH. 1
51. | HepaBeHcTBa ¢ 1ByMs NepeMEHHBIMU 1
52. | HepaBeHcTBa ¢ 1ByMs NepeMEHHBIMU 1
53. | CucreMbl HEPABEHCTB C IBYMS IEpEMEHHBIMH 1
54. | CucteMbl HEPABEHCTB C JIBYMS IEPEMEHHBIMU 1
55. | KonTtponsHas pa6ota Nel.5 o Teme «YpaBHEHHs U HEPABEHCTBA C BYMS 1
NIePEMEHHBIMID)
56. | Ananu3 KoHTposbHOM padoTel. [TocaenoBarensHOCTH. 1
57. | Onpenenenue apudpmerndeckoit nporpeccun. @opmyna 1 -ro 4ieHa 1
apu(pMeTHIECKON Mporpeccun
58. | Onpenenenue apudmerndeckoit nporpeccuu. @opmyna 1 -ro wieHa 1
apu(pMeTHYECKON MPOrpeccuu
59. | Onpenenenue apudpmerndeckoit nmporpeccuu. @opmyna 1 -ro wieHa 1
apu(pMeTHYECKON MPOrpeccun
60. | ®opmysna cyMMBI T IEPBBIX WICHOB apu()METHUECKOM Mporpeccun 1
61. | ®opmyna cyMMBI I IEPBBIX WIEHOB apU(PMETHUECKO Mporpeccun 1
62. | ®opmMyna cyMMBI I IEPBBIX WICHOB apU(YMETHUECKOM Mporpeccun 1
63. | KonrponbHas pabora Nel.6 o Teme «Apudmerndeckas Iporpeccus» 1




64. | Onpenenenue reoMeTpuieckoi mporpeccuu. Gopmyna 1 -ro 4ieHa 1
TeOMETPUYECKO MPOTrpeccuu
65. | Onpenenenne reoMeTpudecko mporpeccuu. Gopmyna 1 -ro 4ieHa 1
TeOMETPUYECKOH MPOrpeccuu
66. | opMyna CyMMBI T IEPBHIX WICHOB T€OMETPHUYECKON TIPOTPECCHH. 1
67. | DopMyna CyMMBI T IEPBBIX WICHOB T€OMETPHUYECKON TPOTPECCHH. 1
68. | ®opMysna CyMMBI 1 IEPBBIX WICHOB T€OMETPHUECKOM IPOTPECCHH. 1
69. | ®opMyna CyMMBI I IEPBBIX WICHOB T€OMETPHUYECKON POTPECCHH. 1
70. | KontponbHas padora Nel.7 mo Teme «I eoMeTprudeckasi Iporpeccusy 1
71. | DnemenTsl KOMOMHaTOpUKH. [IpMepbl KOMOMHATOPHBIX 3a/1a4 1
72. | TlepecTaHOBKH. 1
73. | IlepecTaHOBKH. 1
74. | PazmerieHus. 1
75. | Pa3menienus. 1
76. | Coueranus. 1
77. | Couertanusl. 1
78. | Coueranus. 1
79. | HavanpHbIC CBEIEHUS M3 TEOPUH BepoATHOCTEH. OTHOCHTENbHAS YacTOTa 1
CITy4aitHOTO COOBITHA. BeposSTHOCTH paBHOBO3MOKHBIX COOBITHIA
80. | HauanpHbIe CBeIeHUS M3 TEOPUH BeposiTHOCTEH. OTHOCUTEIBHAS YacTOTa 1
CITy4aitHOTO COOBITHS. BeposSTHOCTH paBHOBO3MOKHBIX COOBITHIA
81. | HauanbHbIe cBeNleHUS U3 TEOPUHU BEpOsITHOCTEH. OTHOCUTENIbHAS 9acTOTa 1
CITy4aitHOTO COOBITHA. BeposSTHOCTH paBHOBO3MOKHBIX COOBITHIA
82. | HauanbHbIe cBeNleHUS U3 TEOPUHU BEpOSITHOCTEH. OTHOCHTENbHAS YacTOTa 1
CITy4aitHOTO COOBITHS. BeposSTHOCTH paBHOBO3MOKHBIX COOBITHIA
83. | KonTtponbsHas padota Nel.8 mo teme «DeMeHThl KOMOMHATOPUKH U 1
TEOPUHU BEPOSTHOCTEN)
84. | IloBTopenue, 0600IICHIE ¥ CHCTEMAaTH3alWs 3HAHHUH. 1
85. | IloBTOopenue, 0600IICHHE ¥ CHCTEMAaTH3alKs 3HAaHHUH. 1
86. | IloBTopenue, 0600IICHHE M CHCTEMAaTH3allKs 3HAaHUH. 1
87. | IloBTopenue, 0600IICHUE ¥ CHCTEMAaTH3alMs 3HAHUH. 1
88. | IloBTopenue, 0600IICHUE ¥ CHCTEMAaTH3alKs 3HAaHHU. 1
89. | IloBTOpeHue, 0600IICHUE ¥ CHCTEMAaTH3alKs 3HAHHUH. 1
90. | IToBTOpeHue, 0600IICHUE ¥ CHCTEMAaTH3alKs 3HAaHUH. 1
91. | IloBTOpEHUE, 0O0OOIICHUE ¥ CHCTEMATH3aMs 3HAHHUH. 1
92. | IloBTOopenue, 0600IICHUE ¥ CHCTEMAaTH3alKsl 3HAHHU. 1
93. | IloBTOpeHue, 0600IICHUE ¥ CHCTEMAaTH3alMs 3HAaHU. 1
94. | IloBTopeHue, 0600IIEHNE U CUCTEMAaTH3aLUs 3HAHUH. 1
95. | IloBTOpeHue, 0000IIEHHE U CUCTEMAaTH3allUs 3HAHUH. 1
96. | IloBTOopenue, 0600IIEHNE U CUCTEMAaTHU3aLUs 3HAHUH. 1
97. | IloBTOopeHue, 0600IIEHNE U CUCTEMAaTH3aLUs 3HAHUH. 1
98. | IloBTOopeHue, 0600IIEHNE U CUCTEMAaTH3aLUs] 3HAHUH. 1
99. | IloBTropenue, 0600IIEHNE U CUCTEMATHU3aLUs 3HAHUH. 1
100.| TToBTOpeHue, 06001IeHNE U CUCTEMATU3AIMs] 3HAHUI. 1
101.| TToBTOpeHue, 06001IeHNE U CUCTEMATU3AIMs] 3HAHUI. 1
102.| TToBTOpeHue, 06001IeHNE U CUCTEMATU3AIMs] 3HAHU. 1




I'EOMETPUASA

HOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi kak OJWH W3 OCHOBHBIX PAa3/J€iOB UIKOJbHOWM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPACTCS Ha  JOTHMYECKYIO,
J0KA3aTeNIbHYI0 JIMHUIO. LIEeHHOCTh M3y4eHUsI T€OMETPUU HAa YPOBHE OCHOBHOTO
o01iero oOpa3oBaHus 3aKJIIOYACTCS B TOM, YTO OOYYAIOIIMICS YYUTCS TTPOBOJIUTH
JI0OKA3aTeNIbHBIE PACCYXJAECHUSI, CTPOUTh JJOTUYECKUE YMO3AKIIOUEHUS, JOKA3bIBaTh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHPUMEPHI K JIOXKHBIM, MNPOBOJIUTH
pacCykJIeHusi «OT NPOTUBHOIO», OTJIMYATh CBOWCTBA OT MPU3HAKOB,
dbopmMynUpoBaTh 0OpPATHBIC YTBEPKICHHS.

Btopoii 1enpi0 u3ydeHuss TeOMETPUHU SABJSETCS HCMOJIb30BaHUWE €€ Kak
WHCTPYMEHTA MpPU PEIICHUU KAK MaTeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peaybHOW sku3HU. OOydaromuiicss JOJDKEH HayYUThCS
OTPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, OmMmHcaTh CIIOBAMHU JaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TUIOMIAAb 3€MEJIbHOTO Y4acTKa, pacCYUTATh HEOOXOIUMYIO IJTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl Trapaxka Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemeHuun 3amay MPaKTHUYECKOTO XapakTepa OOYyYArOMIMICS YUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJYYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4eOHBIMU
npeIMeTaMHi, MOTHBUPOBATH MCIIOIB30BATh OMPEIEICHUS TeOMETPHUIECKUX (puryp
U TIOHATHH, JEMOHCTPUPOBATh MPUMEHEHUE TOJYYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBSI3M Hambojiee SAPKO BHAHBL B Temax «BekTopsiy,
«Tpuronomerpuueckue cooTHoweHUs», «Merong koopauHary u «Teopema
[Tudaropar.

VYueOnniii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIHNE OCHOBHBIC Ppa3iciibl
conmepxkanmsi: «l'eomerpuyeckue ¢GuUrypel W WX CBOWCTBay, «M3mepenwme
F€OMETPUYECKAX  BEIMYUH», «JleKapTOBbI KOOpPAMHATBI HAa  IJIOCKOCTH,
«BexTopsi», «JIBrkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» otBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefento), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9
Kiacce — 68 gacoB (2 yaca B HEAEIIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YToJa. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTrOyroJyibHUK. [lapaniensHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TMOMOIIBI LHUPKYJIA U JUHEUKH. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApEeHHBIN W pPaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TPEYroJIbHUKA.

CpoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M IPU3HAKU MApAJIIEIbHBIX NPsAMBIX. CyMMa yriioB TPEYTrOJbHHKA.
BHemHue yriael TpeyrojibHUKA.

IIpssmoyrosibHBI  TpeyronbHUK. (CBONCTBO MEIHMaHbl IMPSIMOYTOJIBHOTO
TPEyrojibHUKAa,  INPOBEAEHHOM K  runoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYrOJbHUK C YIiIoM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie U OoJiblIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CEepeIUHHBIN
NEPIEHAUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JUaMmeTp, HuX CBoMcTBa. B3anmHoe
PacCIIONIOKEHUE OKPYKHOCTH M mpsiMou. KacarenpHas M cekylas K OKpYKHOCTH.
OKpyXHOCTb, BIHCaHHasg B Yroi. BnucaHHas W onucaHHash OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

Yeteipéxyronpauku. [lapannenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4yad MapajuiesiorpaMMoB (IPSMOYTOJIBHUK, pOMO, KBajpaT), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss meauansl. LlenTtpanenas cummerpus. Teopema daneca u
TeopeMa O NPOMOPLUHOHATBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[logoOue TtpeyronbHukoB, kKodhduuuent mnomgodus. Ilpusnaku nomodus
TPEYTroiabHUKOB. [IpuMeHeHne noo0us npu penieHuy MPakTUYECKUX 3a1ad.



CaoiicTBa momanei reomerpudeckux ¢uryp. dopmynsl s IUIOIAIA
TpeyrojibHUKa, Mapaienorpamma, pomoda u Ttpaneuuu. OTHOIIEHUE IUIOMIaAeH
NMOoJ00HBIX GUryp.

Beruuciienue miomianen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl [ludaropa npu pemeHuu
MPAKTUYECKUX 3a1a4.

CuHyC, KOCHMHYC, TAHI€HC OCTpPOTO yIJia MPAMOYTrOJIbHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QYyHKIUU
yraoB B 30, 45 u 60°.

BrincanHple ¥ LEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KACaTeIIbHOW W XOPJIOM.
Yrael  Mexay — XopJamMh M CeKyIIMMHM. BriMcaHHele © = ONKCAHHBIE
YeTBHIPEXYTOJIbHUKU. B3amMHOE pacnosioKeHHe JABYX OKpyxkHocTer. Kacanue
OoKpykHOCcTeH. OOIIMe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°.  OcnHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMyIIbI IPUBEICHMUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[IpeobpazoBanue moao6us. [lomo6re coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MNpPOU3BENECHUH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, anuHa  (MOAyJdb)  BEKTOpa,  COHAIpPABJICHHBIE  BEKTOPHI,
MIPOTUBOMOJIOKHO  HANpaBJIEHHbIE  BEKTOPbHI, KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJ BeKTopaMu. Pa3nokeHue BeKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MPOHU3BEICHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapTOoBbI KOOPJAUHATHI HA IIOCKOCTU. Y PABHEHUS NMPSIMOM U OKPYKHOCTHU
B KOOpJMHATAX, MIEPECEUCHUE OKPYKHOCTEH U MpsIMbIX. MeTOJlT KOOpJMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbBIE MHOrOYrojdbHUKH. JlnuHa OKpyXHOCTH. ['pamycHas wu
paauaHHas Mepa yrija, BBIYUCIEHUE JIMH OYyr OKpyxkHocTed. I[lnomans kpyra,
CEKTOpa, CerMEeHTa.

JIBU>KEHUSI TJIOCKOCTH W BHYTPEHHUE CUMMETPUM (PUryp (dIeMeHTapHbIe
npeactasnenust). [lapannensueiit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUID ITHUX
JOCTHXKEHUH B IPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TPakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pPa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTH4YEeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpPHUEHTAlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOM HAyKHM Kak cQepbl YeI0BEYECKOU
NEATEIIbHOCTH, HTAINlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTUS LIMBUIM3ALUMU,
OBJIAICHUEM SI3bIKOM MATEMAaTHKHA MU MAaTEMaTH4YECKOM KYyJbTYpOH KakK CPeICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuUTaHHMEe, (POPMHMPOBAHHE KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B OOJACTH COXPAHHOCTU OKpYXKaIoIIeW Cpeiabl, IUIAHUPOBAHMS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKalolled cpenbl, OCO3HaHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYrux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHUCIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruyeckune aAecTBU:

e BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (POPMyIUPOBATH
ONpeNeNiCHUs]  MOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KJlaccu(puKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHpUHUMATH, (OpPMYIHpPOBaTH M  MOPeoOpPa3OBBIBATh  CYXKICHHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHbIC, YacTHbIE M OO0uIue,
YCIJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (akTaX, [AAHHBIX, HAONIOACHUSAX U YTBEPKIACHUSIX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€IyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUU (IpsIMblEe U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECTOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh aApPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapMAHTOB pEIECHMs, BbHIOMpATh HauboJiee MOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKUH HHCTPYMEHT TO3HAHUS,
GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUYHE, TMPOOJIEMY,
CaMOCTOSITCJIbHO YCTAHaBIMBATh MCKOMOE M JIaHHOE, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTUIECKOT0 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY CO00ii;
CaMOCTOSITENTFHO (HOPMYJIUPOBATh 000OIIEHUS W BHIBOJBI TI0 pe3ysIbTaTaM
NPOBEACHHOTO HAOJIOICHUsS, HCCIICIOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKe BBIABUTATH
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUIOB U (POPM IIpEICTaBICHNUS,

BbIOMpaTh (QopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK 1O KPUTEPHUSIM, MPEITI0KCHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂi

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTHUPOBATH IMOJTYYCHHBIN pPe3yJIbTaT;

B XO7I€ OOCYXKIEHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOUW TEMBI,
poOJIeMBI, PEIIaeMON 3a/Ja4ud, BBHICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU JPYTHX
YYAaCTHUKOB JHajiora, OOHApPYKHUBATh Pa3IMUUe W CXOJICTBO MO3WUIUN, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPENCTaBIATh  PE3yJIbTATHI pelieHus  3aJauH, IKCIIEPUMEHTA,
UCCJICIOBAHUS, TIPOCKTA, CAMOCTOSTEIIBHO BBIOUPATh (POPMAT BBHICTYIUICHHSI
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIuTOpHUH;

MOHMMATh W MCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHANBUIYaJTbHON
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1ICJIb COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATh OPTaHU3AIIMIO
COBMECTHOW paboTBI, pacmpeaensiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXXJ1aTh MPOIECC U pe3yabTaT pabOThl, 0000IIAaTh MHCHHS HECKOJIbKHUX
JIIO/IEH;

y4acTBOBaTh B TPYIINOBBIX (opMax padboTel (0OCyKaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIWHUPOBATh CBOM JCHCTBUSA C JAPYTMMHM YJI€HAMU KOMAaH/IbI,
OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMIA NMPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJIATH ILJIaH, AJITOPUTM pelIeHUs 3aaadd (WM ero
94acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMONPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yibraTta
pEILICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IPH PEIICHUH 331a4H,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTUXKEHUS e,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K koHmy oOyuenuss B 7 kJjacce OOyYaroImMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3snaBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYpPBI, ONPEACNATh UX
B3aMMHO€ PAacCMOJIOKEHHE, H300pakaTb TI'€OMETpUYECKUE (UTYpBI, BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHWHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYUH TPEIMETOB B
peasbHOM JKM3HU, PA3MEpPOB MPHUPOJHBIX O0BEKTOB. Pa3nuyaTh pasmepbl 3THUX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIb30BaTh
PU3HAKU U CBOKMCTBA PAaBHOOCAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUH 3a/1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd MNpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEYroJbHUKA, B PEIIECHUU T€OMETPUUECKUX 3a/1au.

Onpenenste NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILBI PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

Pemrats 3a7aum Ha KileTyaToi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOAWUTh YHCJIOBBIE M OYKBEHHBIC 3HAUYCHMS
yIJI0OB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MIPH
[IEPECEYEHNH [JBYX IapajUICIbHBIX IPSAMBIX CeKyuler. Pemare mpakTtuueckue
3a71a4M Ha HAXOXKJICHUE YIJIOB.

Bianerp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPENeIsTh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI NX CBOMCTBAMU. Y METh ITPUMEHSATH 3TH CBOWCTBA NIPHU
peLIeHUN 3a7a4.

BiageTp MoHATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ 1eHtp. llonb3oBaThes (pakTamMum O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA TNEPECEKAOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEPEIAUHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.

BianeTp noHsTHEM KacaTeNbHOM K OKPY>KHOCTH, IOJB30BATHCSI TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOM U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonp30BaThCs MPOCTEUIIMMHU TE€OMETPUUECKUMH HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C MTOMOIIBIO IUPKYJIS U
JINHEWKMU.

K koHmy oOyuenus B 8 kJjacce OOyYaromMiiCs TMOJYYUT CICAYIOIIHE
MIpEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsTh, CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeaHed JTUHUM TPEYroJbHUKA W Tpareluu, NPUMEHSITh
UX CBOMCTBAa MpU pEIICHUU TeOMETpHYEeCKUX 3aaad. [lomp3oBaThes TeopemMoi
daseca U TEOPEMO O MPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHATh UX JIJIS PEIICHHUSI
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IPpU3HAKK TTOA00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUIECKUX
3a/ay.

[Tonb3oBaTecst Teopemoi I[ludaropa s pemieHuss TeOMETPUUECKUX U
npakThuueckux 3agad. CTpOUTh MATEMaTUYECKYH) MOJEIb B TMPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JIJIMHBI.

Brnanerp mNOHATHSIMM CHUHYyCa, KOCHHYCa M TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSMU ISl PELICHUS
NpPaKTUYECKUX 3a]1ay.

Boruucnsars (pa3nuuHbIMU CIOCO0AMH) TUIONIAAb TPEYTOJIbHUKA U TUIOUIAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp MNOHATHUSMH BIOUCAHHOTO M IEHTPAJIbHOTO VIJIa, HCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, yIiax MEXKAY XOpAaMu (CEKYIIMMU) U YTIIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHsTh MONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEIH JJIsl 3a/1a4 peajibHON JKU3HU U TPOBOJAUTH COOTBETCTBYIOIINE BHIUYUCICHUS
C MPUMEHEHUEM MOJ00US M TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kiacce 0Oy4YarONIMNUCS TMOJYYUT CICAYIONINE
MpEeAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DPYHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
MIOMOIIBIO PA3JIMYHBIE AJIEMEHTHl MPSMOYTOJIBHOIO TPEYTroJbHUKA («pPEIICHHE



MPSMOYTOJILHBIX TPEYTOIBHUKOBY). HaXoMuTh (C TOMOIIBIO KATBKYJISATOPA) IITUHBI
W YTJIBI JTSI HETAOJTUYHBIX 3HAYCHUH.

[Tonp3oBaThCs (popMylilaMu MPUBECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JIJII HAXOXKICHUS COOTHOIICHWH MEXIy TPUTOHOMETPUUICCKUMHM
BEJIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKICHUS PAa3TMYIHBIX
AJIEMCHTOB TPEYTrOJbHUKA («pEIIEHUE TPEYroJbHUKOBY»), MPUMEHITh WX IpHU
pEIICHUH TeOMETPUUYECKHX 3a]1a4.

Brnagets moHsATHMSAMU — TpeoOpa3oBaHUS ~— TOJOOWS, COOTBETCTBEHHBIX
aJIEeMEHTOB MOA00HBIX puryp. [loap30BaThCcs CBOMCTBAMU OO0 TPOU3BOIBHBIX
Guryp, ymMeThb BBIYUCISTH JUIMHBI M HAXOJWUTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATs CBOWCTBA TOM00MS B TMPAKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMU O MTPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaTBCSA BEKTOpAaMHU, MOHUMATh HMX T'COMETPUYCCKHA M (PU3HUCCKHM
CMBICII, TPUMEHATh WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3ajad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHS JIJTHH U YTJIOB.

[Tonp30BaThCA METOJOM KOOPJAWHAT HA IUIOCKOCTH, INPUMEHATh €ro B
PEIICHUH TeOMETPUYSCKHUX U TIPAKTUYSCKHUX 3a]1a4.

BrageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI JTyTH OKPY>KHOCTH W paJdaHHOW MEphI YIJIa, YMETh BBIYHUCIATH IUIOIIAb
Kpyra u ero yacteil. [IpuMeHsTh IMOTy4eHHbBIC YMEHHUS B MPAKTHYCCKUX 3a1a4ax.

Haxomute ocu (WJIM TEHTPBI) CHMMETpUHM (UTYDP, TPHUMCHSTH JIBMOKCHHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[IpuMeHSTH TTOJTyYeHHBIE 3HAHUS Ha MIPAKTUKE — CTPOUTHh MaTeMaTHYECKUE
MOJIEIH IS 33724 peaIbHON KU3HU U ITPOBOJIUTH COOTBETCTBYIOIINE BHIYHCIICHHS
C IPUMEHCHHEM TT0I00MS ¥ TPUTOHOMETPHIECCKUX (DYHKIUH (TI0JIB3YSCh, TIIe
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
bubmmoreka [{OK
1 HauansHble reomeTpudeckue CBeICHUs 10 1 httos://m. edsoo.ru/7fA15e2e
bu6moreka [IOK
2 TpeyrosmbHiicn 17 1 https://m.edsoo.ru/7f415e2e
bu6moreka [IOK
3 HapaebHbie IpsMbIe 13 1 https://m.edsoo.ru/7f415e2e
4 COOTHOUIEHHS MEXTy CTOPOHAMH U 18 5 bubnuoreka [IOK
yIJlaMu TPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
> Hosropente. Petenue sazad 10 ! https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



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

8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
. bubnuorexa [JOK
! Herbipexyronpiiki 14 1 https://m.edsoo.ru/7f417e18
bu6moreka [IOK
2 Hromare 14 1 https://m.edsoo.ru/7f417e18
bu6moreka [IOK
3 TonoGHEIE TpeyrombHHKH 19 2 https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
4 OkpyxkHoCTE 17 1 https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
> Hosropenue. Peuere saza- 4 1 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



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

9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
! Bexroper 8 0 https://m.edsoo.ru/7f41al2c
bubmmoreka [IOK
2 Merox xoopamHat 10 ! https://m.edsoo.ru/7f41al2c
CoOOTHOILIEHHS MEX Ty CTOPOHAMH U
3 JIaMU TpeyroybHuKa. CKalIsipHOe 11 1 bubmorexa HOK
A peyr ’ P https://m.edsoo.ru/7f41al2c
MIPOU3BEICHUE BEKTOPOB
bu6mmoreka [IOK
4 JUTHHa OKPYKHOCTH H IIOLIALE KpYTa 12 1 https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
> Jlpwicerus 8 ! https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
6 HauanpHbie CBEICHUS U3 CTEPEOMETPHH 10 0 httos://m.edsoo.ru/7fA1a12¢
bu6mmoreka [JOK
7 I1 .P 9 2
OBTOPEHHE. TEIEHHE sajad https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne Tema Komnuectso
9acoB

1. [Ipsimas u oTpe3ok. Jlyd u yron 1
2. CpaBHEHHUE OTPE3KOB U YIIIOB 1
3. W3mepenue oTpe3koB 1
4. W3mepenue yrios 1
o. CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
6. CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1
7. [lepneHuKyIsIpHBIE TPSIMBIE 1
8. Pemenue 3a1a4 no teme «CMeXHbIE U BEPTUKAJIbHBIE YTIIbI» 1
9. Pemenue 3a1a4 no teme «CMeXHbIE U BEPTUKAIBbHBIE YTIIbI» 1
10. Kontponbnas padota Ne2.1 no teme: "OCHOBHBIE CBOMCTBA MPOCTEHIITNX 1

reoMerpuueckux Guryp. CMexHble U BepTUKaJIbHbIE YIIIbl"
11. | AHanu3 KOHTPOJIbHOUM paboThl. TpeyroibHUKN 1
12. | IlepBbIif mpHU3HAK PABEHCTBA TPEYTOJIHHUKOB 1
13. | IlepBsIif mpHU3HAK pAaBEHCTBA TPEYTOJIHHUKOB 1
14. | Meauanbl, OUCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA 1
15. | CgoiicTBa paBHOOEIPEHHOTO TPEYTOJbLHUKA 1
16. | CoiicTBa paBHOOEIPEHHOTO TPEYTOJbHHUKA 1
17. | Bropoii mpu3HaK paBeHCTBA TPEYrOJIHbHUKOB 1
18. | Bropoii mpu3HaK paBeHCTBa TPEYrOJIHbHUKOB 1
19. | Tperwmii npu3HaK paBEHCTBA TPEYTrOJIHLHUKOB 1
20. | Tperuit npu3HaK paBEHCTBA TPEYTOJbHUKOB 1
21. | OKpyXHOCTh 1
22. 3amauu Ha IOCTPOEHUE 1
23. 3aiauu Ha IOCTPOEHUE 1
24. | 3ajauu Ha NpUMEHEHHE NPU3HAKOB PABEHCTBA TPEYrOJbHUKOB 1
25. | 3ajauu Ha NpUMEHEHHE NPU3HAKOB PABEHCTBA TPEYrOJbHUKOB 1
26. | 3ajauu Ha IpUMEHEHHE IPU3HAKOB PABEHCTBA TPEYIOJbHUKOB 1
27. | KonrponbHas padota Ne2.2 no teme: "TpeyronbHuku” 1
28. | AHanu3 KOHTpOJBHOU paboThl. OnpeseneHue napaieNabHbIX MPSMBIX 1
29. | [Ipu3Haku mapauieabHOCTH TPSIMBIX 1
30. | [Ipu3Haku nmapauieabHOCTH IPSIMBIX 1
31. | [IpakTuueckue ciocoObl MOCTPOCHHMS MapaUICIbHBIX MPSIMBIX 1
32. | AkcuoMa napayienbHbIX NPSIMbBIX 1
33. | CpoiicTBa mapasuieNbHbIX NPSIMBIX 1
34. | CpoiicTBa mapajuieNbHBIX MPSMBIX 1
35. | Yriasl ¢ COOTBETCTBEHHO MapajieIbHIMU U NEPIIEHIUKYASIPHBIMU 1

CTOpPOHaMH
36. | 3agauu Ha NpUMEHEHHE IPU3HAKOB MaPAJUIETbHOCTH MPSIMBIX 1
37. | 3amaum Ha MpUMEHEHHEe NPU3HAKOB NMAPAJUIEIBHOCTH MPSIMBIX 1
38. | IIlpomexxyrouHast KOHTpOJIbHAS paboTa 1
39. | 3agaum Ha MpUMEHEHHE CBOWCTB MapaJlIeIbHBIX NPSIMBIX 1
40. | 3amaun Ha MPUMEHEHHE CBOMCTB MapajyIeNIbHBIX MPSIMbIX 1
41. | KontpouspHas pabota Ne2.3 no Teme: "[lapasnnensHble npsiMble” 1
42. | Ananu3 KOHTPOJbHOHN paboThl. CymMMa YrioB TPEeyrojibHUKA 1




43. | Cymma yrioB TpeyrojJbHUKa 1

44. | CoOTHOIIEHHUS MEX/1y CTOPOHAMH U yIaMH TPEYroJIbHUKA 1

45. | CoOTHOIIEHUS MEX/ly CTOPOHAMH U YIJIaMH TPEYroJIbHUKA 1

46. | HepaBeHCTBO TpeyrojpHUKA 1

47. | 3ajauu Ha IPUMEHEHUE TEOPEMBI O CYMME YIJI0OB TPEYTOJIbHUKA 1

48. [IpssMoyrobpHbIE TpEyroNbHUKHA. HEKOTOpBIE CBOMCTBA MPSAMOYTOJIbHBIX 1
TPEYTr0JIbHUKOB

49, [IpssMoyronpHbIE TpeyronbHUKA. HEKOTOpBIE CBOMCTBA MPSMOYTOJIBHBIX 1
TPEYTr0JIbHUKOB

50. [IpssMoyrobpHBIE TpEyronbHUKHA. HEKOTOpBIE CBOMCTBA MPSMOYTOJIBHBIX 1
TPEYTrOJIbHUKOB

51. | IlpsmoyroiyibHbIe TpeyroabHUKU. HexkoTopbie cBOMCTBA MPSIMOYTOJIbHBIX 1
TPEYTr0JIbHUKOB

52. | KonrponwHas padora Ne2.4 o reme: "CymMMa yriioB TpeyrojJbHHKA. 1
CoOTHOIIEHHS MEXAYy CTOPOHAMU U YIJIaMU TPEyroJbHUKA"

53. | Ilpu3Haku paBeHCTBA MPSIMOYT'OJBLHBIX TPEYTOJHLHIKOB 1

54. | Ilpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB 1

55. | PaccrosiHue oT ToukH 70 npsiMoid. PaccTosiHre Mexly napaiielbHbIMU 1
MIPSMBIMH

56. [TocTpoeHne TpeyroJbHUKA MO TPEM SJIEMEHTAM 1

57. | IloctpoeHue TpeyroyJbHUKA 110 TPEM dJIEMEHTaM 1

58. | [locTtpoeHue TpeyroapHUKa 10 TPEM dJIEMEHTaM 1

59. | 3agauu Ha MPUMEHEHHE NMPU3HAKOB PABEHCTBA MPSMOYTOJIBHBIX 1
TPEYTroJIbHUKOB

60. | 3agaun Ha MPUMEHEHHE CBOWCTB MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB 1

61. | KonrponpHas padota Ne2.5 mo teme: "IIpsiMOYyroyibHBIN TPEYTOJIBHUK. 1
ITocTpoeHune TpeyrojibHUKA MO TPEM JIeMEHTaM"

62. [ToBTOpEHME OCHOBHBIX MOHATHIA U METOJIOB KypCOB 7 Kj1aca, 0000I1IeHHe 1
3HaAHUU

63. [ToBTOpEHME OCHOBHBIX MOHATHIA U METOJIOB KypCOB 7 Kj1aca, 0000I1IeHHe 1
3HaAHUU

64. [ToBTOpEHME OCHOBHBIX MOHATHIA U METOJIOB KypCOB 7 Kjlaca, 0000I1IeHHe 1
3HAHUU

65. [ToBTOpEHUE OCHOBHBIX MOHSATHI U METOI0B KypcoB 7 Kilaca, 000011eHe 1
3HAHUU

66. [ToBTOpEHUE OCHOBHBIX MOHATUH M METOJ0B KypcoB 7 Kiaca, 000011ieHe 1
3HAHUU

67. | I[loBTOpeHNEe OCHOBHBIX MOHITUH U METOJIOB KypCcOB 7 Kj1aca, 00001eHe 1
3HAHUU

68. | [loBTOpEeHNE OCHOBHBIX MOHITUH U METOJIOB KypCcOB 7 Kilaca, 00001eHe 1
3HAHUU

8 KUIACC
No Tema KonunuecTBo
4acoB

1. IloBTopenue. [Ipu3Haku paBeHCTBA TPEYrOJBHUKOB 1

2. [ToBTopenue. [lapannenbHble npsMble 1

3. MHOroyrojasHuKH. BeIITyKiIblii MHOTOYTOJIBHUK 1

4. [Tapannenorpamm. CBoiicTBa napajuiesorpamma 1




IIpu3Haku napaurenorpamma

Pemenue 3anay no teme "Ilapamienorpamm”

Tpaneuus

Pemenue 3agau no teme "[lapamnenorpamm. Tpanenus”

Tpanenus. 3ajaun Ha HOCTPOEHUE.

1
1
1
1
1
10. | Ilpsmoyronsuuk.Pom6. KBanpar. 1
11. | Pewenue 3agau no teme "[Ipsmoyronsauk. Pom6. KBagpat" 1
12. | OceBas u IIeHTpaJIbHASI CHMMETPHSI 1
13. | Pemenue 3ama4d no teme "UeThlpexyroabHUK" 1
14. | KontpoapHas pabota Ne2.1 o teme: "UeTbIpexyroyibHUKH" 1
15. | [Inomags MHOTOyroJibHUKa 1
16. | Ilmomaaps MHOTOYTOJIbHUKA 1
17. | [Inomane napauiesorpamma 1
18. | [momans TpeyroapHUKa 1
19. [Tnomanp Tpanenuu 1
20. | Pemenue 3aa4 Ha BRIYHCIICHUE TUTONIAEH Quryp 1
21. Pemenne 3agau Ha BeIYMCIICHNE TUTOMaeH Guryp 1
22. Pemenue 3agau Ha BEIYHCIICHUE TTOMAAEH HUTYD 1
23. | Teopema [Tudaropa 1
24. | Teopema, oOparHas Teopeme ITudaropa 1
25. | Pemenne 3a1a4 Ha mpumeHnenue Teopemsl [Tudaropa 1
26. | Pemenne 3amau Ha mpumeHenue Teopemsl [Tudaropa. @opmyia ['epona. 1
27. | Pemenne 3amad Ha mpumeHenue Teopemsl [Iudaropa. @opmyia ['epona. 1
28. KonTtponbnas padota Ne2.2 mo teme: "[lnomaan" 1
29. | [IponopumonansHbie 0Tpe3ku. OnpeneneHne no00HbIX TPEYTrOJIbHUKOB. 1
30. OTHoONICHUE TUIONIAAeH MOJOOHBIX TPEYrOJIHbHUKOB. 1
31. | IlepBblii mpU3HAK MOIOOMS TPEYTOJbHUKOB. 1
32. | IlepBblii mpu3HAK MOI00MS TPEYTroJbHUKOB. Pemenne 3aay. 1
33. | Bropoii u TpeTuii mpu3HaKu N0100Ms TPEYrOJIbHUKOB 1
34. | Pemenne 3a1a4 Ha MpUMEHEHHE MTPU3HAKOB MOI00US TPEYTrOJIbHUKOB 1
35. | Pemenne 3a1a4 Ha MpUMEHEHHE MTPU3HAKOB MOI00US TPEYrOJIbHUKOB 1
36. | Konrposphas padota Ne2.3 no teme: "[logoOHbIe TpeyroabHUKU" 1
37. | Cpenusisi TMHUS TPEYTOJIbHUKA 1
38. | Cpenusisi TMHUS TPEYTOJIbHUKA 1
39. | IlponopiyoHangbHbIe OTPE3KH B MPSIMOYTOJIHLHOM TPEYTrOJIbHHUKE 1
40. | IlponopumoHanbHbIe OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE 1
41. | U3meputenbHble pabOThl HA MECTHOCTH. 3a/1a4l HAa MOCTPOCHHUE METOJIOM 1
moao0ust
42. | CuHyc, KOCUHYC ¥ TAHT'€HC OCTPOTr0 yria NpsIMOYrOJIbHOTO TPEYTroJIbHUKA 1
43. 3HaueHMs CUHYyca, KOCHHYca, TaHTeHca s yrios 30°, 45°, 60° 1
44. | CoOoTHOLIEHHS MEX]ly CTOPOHAMH U YTJIaMH MPSIMOYTOJIbHOTO 1
TpeyrojbHuKa. Pemenue 3agau
45. | Perenue npssMOYroJibHBIX TPEYTrOJbHUKOB 1
46. | Permenue npsMOYroJibHBIX TPEYTrOJbHUKOB 1
47. | KontponpHas padota Ne2.4 o Teme: "CoOTHOLIEHUS MEX/Ty CTOPOHAMH U 1
yriaamy MPsSMOYTOJILHOTO TPEYroJlbHUKA'"
48. | B3auMHOe pacroJioskeHue MpsIMOil U OKPY>KHOCTH 1
49. | KacatenpHast K OKpY)KHOCTH 1
50. | KacarenbHas K OKpy)KHOCTH. Pemienne 3agau. 1




51. | KacarenbHas k okpyxHOCTH. Perienue 3anad. 1
52. | I'pamycHasi Mmepa Iyrd OKPY)KHOCTH 1
53. | Teopema 0 BIIMCAaHHOM yTJIe 1
54. | Teopema 06 oTpe3Kax MEPeCEKAIONUXCS XOPT 1
55. | Pemienue 3anau no treme "lLleHTpasibHbIE U BIMCAHHBIE YIJIbl" 1
56. | Pemenue 3amau mo teme "lleHTpanbHBIE M BIMCAHHBIC YTIIbI" 1
57. | CoiictBo 6uccekTpucs yria. CepelMHHBINA epHeHIUKYIsIp. Teopema o 1
TOYKE TIEPECEUCHHS BHICOT TPEYTOJIbHUKA
58. | BriucanHasi OKpYXHOCTh 1
59. | CBOHCTBO ONMMCAHHOTO YETHIPEXYTOJILHUKA 1
60. | OnmcanHas OKPY>KHOCTb 1
61. | CBOWMCTBO BIMCAHHOTO YETHIPEXYrOJbHUKA 1
62. | Pemenue 3amau mo teme "OxpyXHOCTB" 1
63. | Pemmenune 3amad mo reme "OKpyKHOCTB" 1
64. | KontponpHas pabora Ne2.4 o reme: "OxpyxkHOCTB" 1
65. | [ToBTOpEeHME OCHOBHBIX MOHITUH H METOJIOB KYpCOB 7 M 8 KJIacCOB, 1
0000111eHNe 3HAHUH
66. | [loBTOpEeHNE OCHOBHBIX MOHITHUH H METOJIOB KypCOB 7 M § KIIacCOB, 1
0000111eHIe 3HAHU
67. | [loBTOpEeHNE OCHOBHBIX MOHITHUH H METOJIOB KypCOB 7 M § KIIacCOB, 1
0000111eHNe 3HaHUH
68. | [ToBTOpEeHME OCHOBHBIX TIOHITHI U METOJIOB KypCOB 7 M 8 KJIaCCOB, 1
0000111eHNEe 3HaHUI
9 KJIACC
Ne Tema KonunuecTBo
4acoB
1. IToBTOpenue. YerblpexyroabHUky. I1nomans 4eTbpexyrojbHUKOB. 1
2. IToBTOopenue. [lono6uBIC TpeyroabHUKU. OKPY)KHOCTD 1
3. [Tonsitue BexTopa. PaBeHCTBO BekTOpOB. OTKIIaIbIBaHHE BEKTOPA OT JAaHHOM 1
TOUYKHU
4. CyMMa 1ByX BEKTOPOB. 3aKOHBI CJI0kKeHHUs BeKTopoB. [IpaBuio 1
napajiesorpaMma
5. CymMa HECKOJIBKUX BEKTOPOB 1
6. BolunTanue BEKTOPOB 1
7. Pemenue 3a1a4 no reme «CrnoxeHue ¥ BBIYUTAHUE BEKTOPOBY 1
8. Pemenue 3a1a4 no reme «CroxeHue ¥ BEBIYUTAHUE BEKTOPOBY 1
9. YMHOKEHHE BEKTOpa Ha YHCIIO 1
10. | IlpumeHeHHe BEKTOPOB K penieHnto 3a1ad. CpeqHss JMHUS Tpanelun 1
11. | KonrtposasHas padora Ne2.1 o teme: «BekTopsl» 1
12. | Pa3noxeHue BeKTOpa Mo JBYM JIAaHHBIM HEKOJUIMHEAPHBIM BEKTOpam 1
13. | KoopauHatsl BeKTOpa 1
14. [IpocTeitmme 3aaun B KOOpANMHATAX 1
15. [IpocTeitmme 3aqaun B KOOpANMHATAX 1
16. Penrenue 3agau MeTo0M KOOpAMHAT 1
17. | YpaBHEHUE OKPYKHOCTH 1




18. | YpaBHeHue npsamMoii 1
19. | YpaBHeHHS MPSIMOI M OKPYXHOCTH. 1
20. | YpaBHeHHS NPSIMOIN M OKPYKHOCTH 1
21. | KontponsHas pabora Ne2.2 o reme: « MeTo1 KOOpIuHAT 1
22. | Cunyc, KOCUHYC, TAHTEHC yTiia 1
23. | Cunyc, KOCUHYC, TAHT€HC yTiia 1
24. | Teopema o miomaay TPEYroabHUKA 1
25. | Teopembl CHHYCOB M KOCHHYCOB 1
26. | TeopeMbl CHHYCOB M KOCHHYCOB 1
27. | Pemenue TpeyroJibHUKOB 1
28. | Pemenue tpeyronbHUKOB. M3MepuTeabHbIE pabOTHI 1
29. | CooTHOUICHHUS MEXy CTOPOHAMH U YTIIaMH TPEYTOJIBHUKA. YTOJI MEXIY 1
BekTopamu. CKaJIspHOE MTPOU3BEJICHHE BEKTOPOB
30. | CxanspHoe mpou3BeieHUe B KoopanHaTaX. CBONWCTBA CKASIPHOTO 1
MIPOU3BEIICHUS
31. CkassipHO€ MPOU3BEJICHUE U €r0 CBOMCTBA 1
32. | Konrpomsnas padora Ne2.3 mo teme: « COOTHOIIEHUSI MEKIY CTOPOHAMH U 1
yriaMu TpeyrojbHuKa. CKaJIIpHOE MMPOU3BEICHUE BEKTOPOB)
33. | [IpaBUIBHBII MHOTOYTOJIEHUK 1
34. | OKpyXHOCTb, OTIMCAHHAS OKOJIO TIPAaBUIIEHOTO MHOTOYTOJIbHUKA H 1
BIIMCaHHAs B IPABUJIBHBI MHOTOYTOJIbHUK
35. | ®opmyIibl TSl BEIYMCIICHUS IIONIAIN PABUIIEHOTO MHOTOYTOJIbHUKA, €T0 1
CTOPOHBI U painyca BOUCAHHOW OKPY>KHOCTH
36. | Pemenne 3amga4 o teme «IIpaBHIIbHBIN MHOTOYTOJTBHUK 1
37. | lnHa OKPYKHOCTH 1
38. | lnmHa OKpY>KHOCTH. 1
39. | [Imomanap Kpyra v KpyroBoro ceKropa 1
40. | Ilmomaap Kpyra ¥ KpyroBoro CEKTopa. 1
41. | JlnmuHa OKPYXKHOCTH U TUIOMIAIL Kpyra 1
42. | JlnuHa OKpY)XKHOCTH M TUIONIAAb Kpyra 1
43. | JlnuHA OKPYXKHOCTH | TUIOIIAAb Kpyra 1
44. | KontponbHas padota Ne2.4 no Teme: «J{muHa OKpY>KHOCTH U IJIOIIA/Ib 1
Kpyra»
45, OtobOpakeHue mI0CKoCTH Ha ceOs1. [TonsTne nBMKEHUS 1
46. CBoMCcTBa IBIKEHUS 1
47. | Pemenue 3amau no teme «[lonsrue npmwxenus. OceBast 1 HEHTpaIbHAS 1
CUMMETPHI)
48. | IlapannenbHblii mepeHoc 1
49. | Iloopor 1
50. | [TapannensHslii nepexoc. IloBopor. 1
51. Pemenue 3amau 1
52. | KonrponbHas pabota Ne2.5 no teme: «J{BrKeHUs» 1
53. | MHOrorpaHHuku 1
54. | MHOrorpaHHMKH 1
55. | MHOrorpaHHuku 1
56. | Tena 1 mOBepXHOCTHU BpAIIECHUS 1
57. | Tena u NOBEpXHOCTH BpaICHUS 1
58. | O6 akcmomax MJIaHUMETPUU 1
59. | O6 akcuomax MJIaHUMETPUU 1




60.

[ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3allNs 3HAHUH.

1
61. IToBTOpeHue, 06001IeHNE, CHCTeMAaTU3allus 3HAHUH. 1
62. [ToBTOpEeHue, 06001ICHNE, CCTEeMAaTU3allNs 3HAHUH. 1
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BEPOJATHOCTDb U CTATUCTHUKA

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1H(PPOBOM MHUpE BEPOSATHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOYKH 3PCHHS MPAKTHUCSCKUX MPUIOKEHUHN, TaK
M UX pOJH B 00pa3oBaHUM, HEOOXOJUMOM KaXXJI0My 4elloBeKy. Bo3spacTaer uncio
npodeccHii, MPU OBJIAJICHUN KOTOPBIMHU TpeOyeTCs Xopolmias 0a3oBas MOATOTOBKA
B 00JacCTH BEPOATHOCTH W CTAaTHCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
MPOIOJDKEHUST 00pa30BaHMsI U JUISI YCTICITHON MPodecCHOHAIBHOM Kapbephl.

Kasx b1t 4estoBek MOCTOSHHO MIPUHUMACT PEIICHHS] Ha OCHOBE UMEIOIITUXCS Y
HETO JIaHHBIX. A JI7I1 000CHOBAHHOT'O TIPUHSTHS PEIICHUS B YCIIOBUSX HEJIOCTaTKa
WM u30bITKa MHOOPMAIMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPpMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYCCKOE MBIIILJICHUE.

NMeHHO TOdTOMY OCTpO BCTaima HEOOXOAMMOCTh c(OopMHpOBaTH Y
oOy4aromuxcs GyHKIMOHATBHYIO IPAMOTHOCTD, BKITIOYAIONIYIO B C€0sl B KaueCTBE
HEOTHEMJIEMOM  COCTaBISIOIIEH  yMEHHWE BOCHPUHMMATh U KPUTHUYECKH
aHANIM3UPOBATh MHGOPMAIIHIO, MTPEACTABICHHYIO B PAa3IMYHBIX (popMax, TOHUMATh
BEPOATHOCTHBIM XapakTep MHOTHX peallbHbIX MPOLECCOB M 3aBUCUMOCTEM,
MIPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce€ ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHalIu3a U
NPEICTaBIICHUsT JAaHHBIX M3 PA3IMYHBIX Ccep KU3HU OOIIeCTBa M TrocylapcTBa
npuoOiaer oOydJaronuxcss K OOIIeCTBEHHBIM HHTepecaMm. M3ydeHue OCHOB
KOMOMHATOPUKHM Pa3BHBACT HABBIKM OpTraHM3aIllMU mepedopa U Mojcy€Ta 4ucia
BapUAHTOB, B TOM YHCJIC B IPUKJIAAHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3naét MmaTeMatruueckuii PyHaaMeHT st GOpMHUPOBAHUS KOMIIETCHIIUNA B
obnacti nHpOpMATUKU U MUPPOBBIX TeXHOJOTHH. [Ipy M3ydeHHWH CTATHCTHKU H
BEPOSITHOCTA O0OTAMIAIOTCs TMPEJCTaBICHUS OOydYaIOIMUXCA O COBPEMEHHOM
KapTUHE MHUpa W METOJaxX €ro WCCIeN0oBaHusA, (HOPMHUPYETCS MOHUMAHHUE POIH
CTAaTUCTHKU KaK UCTOYHHKA COIMATHHO 3HAYMMOUW HH(POPMAIIMH 1 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU TEISIMU B CTPYKTYpE MPOTpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa30BaHMs BBIICICHBI
CIIEYIONINE COMepkKaTeIbHO-MeToAndeckue auHuM: «lIpencraBienne MaHHBIX H
ommcaTreNbHAs CTAaTUCTUKA», «BeposATHOCTH», «IJIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX U ONMUCATEIbHAS CTATUCTUKAY
CIIYXKUT OCHOBOW 1Jii (OPMHUPOBAHUS HABBIKOB pabOThl ¢ HHQOpMAIUEH: OT



YTEHUsT W UHTEpHpeTanuu uHOpMaluu, NpeACTaBICHHONW B TalOiulax, Ha
auarpaMMax M rpadukax, A0 cOopa, NpEICTaBIEHUS W aHalIM3a JAHHBIX C
WCIOJIb30BAaHUEM CTAaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX U pacceuBaHUS.
PabGortass ¢ naHHBIMH, OOyYaroIIMecs y4aTCs CUUTHIBATh U WHTEPIPETUPOBATH
JTAaHHbIE, BBIJIBUTATh, apTyMEHTUPOBATh U KPUTHKOBATH MPOCTEUINNE THUIIOTE3HI,
Pa3MBINLIATh HaJ (PAaKTOpaMH, BHI3BIBAIOIIUMHM HW3MEHYHMBOCTh, U OLICHUBATh UX
BIIMSIHUE HA PACCMATPUBAEMbIC BEJIMYMHBI U TIPOLIECCHI.

NHTYUTUBHOE MPEACTABICHUE O CIy4alHOUW WU3MEHYHUBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHJICHIIMH CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM ISt
U3YUYEHUs TEOPUH BEPOATHOCTEH. bombiioe 3HaueHHEe HUMEIOT MPAKTUYECKHE
3a/1aHusl, B YACTHOCTH OTIBITHI C KJIACCHUYECKUMH BEPOSITHOCTHBIMU MOJCIISIMHU.

[TonsiTue BEpPOSTHOCTHM BBOAMTCS KaK Mepa MpaBaoONofoOusi CIydaiHOTro
coObrtTusi. [lpm wu3ydeHuun yueOHOro Kypca oOydaroluecs 3HaKOMSTCS C
OPOCTEUIIMMU  METOJaMHM  BBIYUCIICHHUS  BEPOSTHOCTEH B CIIy4yalHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOXHBIMU AJIEeMEHTapHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMHU 3aKOHAMH, TTO3BOJISIONIUMU CTaBUTh U PEIIaTh 00JIEe CIOKHBIC
3amauyn. B yueOHBIM Kypc BXOAST HayalbHbIE TPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHACIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKECTBAMH U OCHOBHBIMH OIE€pALUSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
OpUMEpPhl IPUMEHEHHs Uil PEIIeHUs 3a7ad, a TAaKKe HMCIIOJIb30BAHUS B APYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX TIPeIMETaXx.

B 7-9 knaccax m3ydaercs y4eOHBIH Kypc «BeposTHOCTh M CTaTHCTHKA», B
KOTOpbIA  BXOHAT pasnenbl: «lIpeacTaBneHue [aHHBIX W ONMCATEIbHAs
CTaTHCTHKa», «BepoATHOCTB», «DIeMEHThl KOMOWHATOpUKW», «BBeneHue B
TEOpuIo rpadoBy.

Ha u3yuenne yyeOHOro Kypca «BeposiTHOCTh U cTaTUCTUKa» oTBOAUTCsA 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegento), B 8 kinacce — 34 yaca (1 4dac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Heneno).



COAEPXAHUE OBYUYEHUA
7 KITIACC

[IpencraBienne JaHHBIX B BUAE TaOJIUL, AUAarpamm, rpadukoB. 3anoHEHHUE
Ta0NMI, YTEHHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOUATHIX) U
KpYToBbIX). UTeHue rpaduKoB peasbHbIX MpoLeccoB. M3Bneuenre nHpopMauuu us3
JauarpaMM U TaOJIHll, UCTIOIb30BAaHUE U MHTEPIpETalus JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpeAHee apudMeTHyecKoe, MeIHuaHa, pa3max,
HauOoJbIllee M HAaWMEHbIIEEe 3HAaYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

Cry4ailHbIil KCIIEpUMEHT (OMBIT) U chydailHoe coObiTHEe. BeposTHOCTh U
gacTtoTa. Poib ManoBepoOsATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOJE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTbh B TEOPUU BEPOSTHOCTE.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cBsizHoctu rpada. Lenu m nuknasl. [lytu B
rpadax. O6xon rpada (sumepoB myTh). [Ipencrabienre o0 OpHUEHTHPOBAHHOM
rpade. Pemenne 3ama4d ¢ momMoIrso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOXECTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Haz
MHOKECTBAMH: OO0bEIMHEHHE, TepeceueHne, nomnoiHeHue. CBOICTBa omeparuii
HaJ| MHOXECTBAMH: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, PaCIpEeAEeIUTEIbHOE,
BKIItOueHusa. Hcmonb3oBaHue rpadUyuecKkoro TMPEACTaBICHUS MHOXECTB s
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a1aY.

N3mepenue paccenBaHus AaHHBIX. Jucnepcus U CTaHIapTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlmarpaMma paccenBaHusI.

DneMeHTapHble COOBITHS clydaiiHoro ombita. ChoydaiiHble COOBITHS.
BepositHoct  coOblTuil. OnNBITBI € PaBHOBO3MOXHBIMU ~ 3JIEMEHTapPHBIMU
coobITuaAMU. Crny4daiiHbiii BBIOOP. CBSI3b MEXK1y MaJOBEPOSITHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMH COOBITHSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: €AMHCTBEHHOCTh IIYTH, CYILIECTBOBAHUE
BHUCSIYECH BEPIIMHBI, CBSI3b MEXIY YHUCJIOM BEPIIMH U yuciaoMm pédep. IlpaBuio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpados.

[IpotuBomnonoxkubie cobObiTud. Jluarpamma Oitnepa. OObeguHEeHUE U
nepeceueHue coObiTuil. HecoBMecTtHbie  coObiTus. Dopmynia  CIOKEHHUS
BEPOATHOCTEU. YCJIOBHAss BEpOATHOCTh. [IpaBuiio ymHOxeHusa. HeszaBucumeblie
coobiTuda. IlpencraBienue skcrnepuMeHTa B Bujle JepeBa. PemieHue 3amau Ha



HaxXO0XXJICHUE BEPOSTHOCTEM C TMOMOIIBIO JepeBa CIy4alHOTO HKCHEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBinenne JaHHbIX B  BUAe Tabmuu, AuarpamMm, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHue u nmocTpoeHue Tabaul, auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyeTaHus U 4YUCIO coueTaHuil. TpeyroJbHUK
[lackans. Pemenue 3aay ¢ UCMOAB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOYKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Ycenex m Heyaada. Cepusi HCHOBITAHHM 10 TEPBOTO yCIeExa.
Cepust ucnbiTanuit bepHymiu. BeposTHocTH cOOBITUH B CEpUM HUCHBITAHHM
bepnynn.

CnyuaiiHasi BeJMYMHA W pacHpeeliecHHUEe BEpPOSTHOCTEW. MaTreMaTuyeckoe
oxumanue U gucrepcud. [IpuMepbl MaTeMaTHYeCcKOro OXKHUJAHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYEHUS BEIWYMHBI. MaremaTHuecKoe OXUIAHUE U
JUCIIEpCUs  CIyYalHOW BEJIWYUHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUN
bepuynnny.

[Tonatue o 3akoHe OGonbIMX yucen. M3MepeHne BeposSTHOCTEH C MOMOIIbIO
yacToT. Posib 1 3HaueHMe 3aK0Ha OOJIBIINX YHUCE B IPUPOAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA T[POI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCTP M CTaTUCTHKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUID ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MAaTE€MAaTHYECKON HAIMpPaBIECHHOCTH, OCO3HAHMUEM BAXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTH4EeCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NMO3HAHMA:

OpUEHTauuell B JEATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
NEATENIbHOCTH, ATANoOB €€ pPa3BUTUS M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIIM3AIUH,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKHW U MAaTEMaTH4YEeCKON KyJIbTYpOil Kak Cpe/ICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JI1AT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBBbIKA pedIeKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B O00JJACTH COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM MJI1 OKpYXKaIoIIeW Cpeabl, OCO3ZHAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JCSITeIbHOCTh, B TOM UYHUCJIe
YMEHHE YYUTHCS y JPYrux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHSATHUSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISATh U XapaKTepU30BaTh CYUIECTBEHHBbIE MPU3HAKK MaTeMaTHYECKHUX
O0OBEKTOB, TOHSATHN, OTHOIICHWNA MEXIYy MOHATUSAMHU, (POPMYyIUPOBATH
ONpeNeNiecHUs]  MOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJaccupuUKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHOpUHUMATH, (OPMYIUPOBaTH U  NPEoOpPa3OBBIBATH  CYXKIACHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHBbIC, YacTHbIE M OO0uIueE,
YCIJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, [JaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUMIA;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€IyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUU (IpsIMblEe U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHbIE J0Ka3aTeIbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh aApPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauboJiee MOAXOIAIMH C Yy4ETOM
CaMOCTOSATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKUH HHCTPYMEHT TO3HAHUS,
GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUYHE, TMPOOJIEMY,
CaMOCTOSITCJIbHO ~YCTAaHaBIIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MTO3UIUIO, MHEHHE,

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITENTFHO (HhOPMYJIUPOBATH OOOOIIEHUST M BBIBOJIBI MO pe3yJbTaTaM
NPOBEACHHOTO HAOJIOICHUsS, HCCIICIOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKe BBIABUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (GopMy TpeACTaBICHHWS WH(pOpMaMM W WIUTFOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK 1O KPUTEPHUSIM, MPEITI0KCHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJCHHS B COOTBETCTBUU C YCIOBUSMHU
U LIeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

e B XOJI¢ OOCYXJICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOU TEMBI,
poOJIeMBI, PEIIaeMON 3a/Ja4ud, BBHICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU JPYTHX
YYaCTHUKOB JHajiora, OOHApYKHMBAaTh Pa3IMUMe U CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopme hOpMyITUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

e TPEACTABIATH  PE3YIbTATHI pelieHus  3aJauH, IKCIIEPUMEHTA,
UCCJICIOBAHUS, TIPOCKTA, CAMOCTOSTEIIBHO BBIOUPATh (POPMAT BBHICTYIUICHHSI
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIuTOpHUH;

e TIOHUMAaTh M UCIOJIP30BATh MPEUMYIICCTBA KOMAaHIHOW ¥ WHIUBUIYATbHOM
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

e IPUHUMATH IICJb COBMECTHOM JESITCIBHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboTBI, pacmpeaensiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXXJIaTh MPOIIECC U Pe3yibTaT pabOThl, 0000MATh MHCHUS HECKOJIBKUX
JII0JIeH,

e YyYacTBOBaTh B TPYNNoOBBIX (opMax paboTel (0OCYXIeHHUS, O0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIWHUPOBATh CBOM JCHCTBUSA C JAPYTMMHM YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIIMUA MPOIYKT IO KPUTEPHSM,
c(hOpMYITHUPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

e CAMOCTOSITENIbHO COCTAaBJSATHh IJIaH, aJTOPUTM PELICHUS 3aJayu (WJId €ro
94acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, AapryMEHTHPOBAaTb M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U pe3ysibTaTa
peluieHrs MaTeMaTUYeCKON 3aa4H;

e TMPEIBUAETH TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 33/1a4U,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHE pe3yJsibTaTa AESATEIbHOCTU MOCTABICHHON LIENU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHHUS WM HEJOCTHKEHUS IIEJH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K koHmy oOyuenuss B 7 kJjacce OOyYaroImMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MNPEJICTABICHHYIO B TaOaMIaX, Ha Jguarpammax,
MPEJACTaBIsATh JaHHbIE B BUJE TaOJHI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBbIE) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh W UHTEPIPETUPOBATH  PEAJTbHBIC  YHUCIOBBIE  JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh MJisi ONUCAHUA JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU:
cpenHee apudMeTHueckoe, MeauaHa, HauOoJblllee W HAWMEHbIIEE 3HAYCHUS,
pazmax.

NmeTs mpencraBieHue O CIydyallHOM HM3MEHYMBOCTHM Ha MpUMEpax IEH,
(bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJacce OOyYaroOmMICS TMOJTYyYUT CIECAYIOIIHNE
IPEMETHBIE PE3YIIbTATHI:

N3Bnekarh ¥ mpeoOpa3oBbIBaTh WH(POpPMAIUIO, TMPEJICTABICHHYIO B BHUIC
TaOIMI, AUArpamMm, TpauKoB, MPEICTABIATh JaHHBIE B BUIE TaOIHIl, JUATPAMM,
rpaduKoB.

OnuceiBaTh JAHHBIE C MOMONIBIO CTATUCTHUYECKUX ITOKa3aTeJiel: CPeIHHUX
3HAYEHUM ¥ Mep pacceuBaHus (pa3max, JUCIEPCHsl U CTaHJAPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHWH M YACTOTHI COOBITHN, B TOM YHCIIEC
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxomuTh BEpOSITHOCTH CIyYaliHBIX COOBITUH B OMBITaX, 3HAsl BEPOSTHOCTU
AJIEMEHTapHBIX COOBITUH, B TOM YHCJIE B OIBITAaX C PaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonp3oBaTh rpaguyecKkue MOJEIH: JEPEBO CIYYaHOTO JKCIEPUMEHTA,
quarpamMMbl DWsiepa, YicIIoBas IpsiMas.

OnepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOKECTBO,  BBIIIOJIHATh
omepanMyd HaJ MHOXECTBaMH: OOBEIWHEHWE, TepeceueHue, IOTOTHEHHE,
MEPEUUCIISITH 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Hcnonw3oBaTh rpaduyeckoe MpEeACTABICHUE MHOXXECTB W CBSI3€M MEXIy
HHUMU JUIS1 ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YMCJIE IIPU PELICHHUM 3a/1a4 U3
JIpYTHX y9eOHBIX MTPEAMETOB U KYypPCOB.

K koniy oOydenus B 9 kiacce 0OydYarOUIUMCS TOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

N3Bnekatp u mnpeoOpa3oBbiBaTh MH(GOpPMAIMIO, MPEIACTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BHUJAE TaONuUl, Auarpamm, rpadukoB, MPeACTaBISAThH
JAaHHBIC B BHJIC TAOIUII, TUarpamMM, rpadKoB.



PemaTte 3amaum OpraHM30BaHHBIM IEpEeOOPOM BApUAHTOB, a TaKKE C
MCII0JIb30BAaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonb3oBaTh OMUCATENIbHBIE XAPAKTEPUCTUKHU JJII MACCUBOB YHCIIOBBIX
JNAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAUEHU M 4acTOThI COOBITHS, B TOM YHUCIE MOJb3YACh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTe BEpOATHOCTU CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yyclie B OIbITaX C PAaBHOBO3MOXKHBIMHM 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEPHUAX
UCIIBITAHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysum.

NmMerp mnpencraBieHUE O CIy4YalHOM BEJIMYMHE U O paClpelesICHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHuE O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIYYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YUCEN B
pUPOJIE U OOIIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmmoreka [IOK
! HlpecTaBieHHE AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 OncatestbHas CTaTueTHKa 8 ! https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
3 Catysaiitas HSMEHHHBOCTD 0 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Breperne B TeopHio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTh 1 YacToTa CIIy4aitHOTO 4 1 bubnuoreka [JOK
COOBITHSA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001enre, cucTeMaTH3anus 3SHaHUH 5 2 httos://m.edsoo.ru/7fA15fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 5



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 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! Hosropene kypea 7 acca 4 https://m.edso0.ru/7f417fb2
OmnucarenbHas cTaTUCTHKA. PaccenBanue bu6moreka [IOK
2 4
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
3 Muowxectsa 4 https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposTHOCTB CitydaitHOTO COOBITHS 6 1 httos://m. edsoo.ru/7fA17fb2
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
6 Crryuaiiubie cobprma 8 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
7 O0001enne, cucTeMaTH3ausI 3SHaHUH 4 2 httos://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 1



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 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! Tostopenne kypca § Knacca 4 https://m.edso00.ru/7f41a302
bu6moreka [IOK
2 DIEMEHTHI KOMOHHATOPHKH 4 ! https://m.edso00.ru/7f41a302
3 I'eomeTprueckast BEpOSITHOCTh 4 bubmorexa IOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrranus beprysuim 6 . https://m.edso0.ru/7f41a302
. bu6mmoreka [IOK
> Cotyqaiinas BesnHHa 6 https://m.edso0.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTPO: 10 1 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 34 1 2



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka KoimnyecTBo
4acos

1 [IpencraBieHue JaHHBIX B TAOIMIIAX 1

2 [TpakTHYyecKkne BEIYMCICHUS 110 TAOJINYHBIM JAaHHBIM 1

3 W3BneueHune u nHTEpHpeTanysi TaOIUYHBIX JaHHBIX 1

4 [IpakTnueckas padbora "Tabnuibr" 1

5 I'paduueckoe mpeacTaBieHne JAHHBIX B BHJIE KPYTOBBIX, 1
CTOJIOMKOBBIX (CT0JIOUATHIX) AUATPAMM

6 Urenue u nocrpoenue auarpamm. [lpumeps! nemorpaduueckux 1
JarpaMm

7 [IpakTnueckas padota "Iuarpammsr” 1

8 Uwucnossie Habopbl. CpenHee apuMeTHIecKoe 1

9 Uwucnossie Habopbl. CpenHee apuMeTHIecKoe 1

10 Menuana yrciioBoro Habopa. Y CTONYHBOCTh METUAHBI 1

11 Menunana yrciioBoro Habopa. Y CTOWYUBOCTh MEAHAHBI 1

12 [IpakTnueckas padota "Cpeanue 3HaueHus" 1

13 Haubonpiiee u HanMeHbIIee 3HAYCHHS YUCIIOBOTO Habopa. 1
Pa3zmax

14 Haubonpiiee u HanMeHbIlee 3HAYCHHS YUCIIOBOTO Habopa. 1
Pa3zmax

15 Haubonpiiee u HauMeHbIIee 3HAYCHHS YUCIIOBOTO Habopa. 1
Pazmax

16 KontponbHas padoTa o temam "lIpencraBiienne qaHHBIX. 1
OnucarenpHas cTaTUCTUKA"

17 Crny4aifHasi ”3MEHYUBOCTD (ITPUMEPHI) 1

18 YacroTa 3HaYEHN B MaCCUBE JAaHHBIX 1

19 I'pynnupoBka 1

20 I'ucTorpammer 1

21 I'ucTorpammer 1

22 [IpakTuueckas pabora "CrnydaiiHas ”3MEHUYUBOCTD'" 1

23 I'pad, Bepmuna, pedpo. [Ipeacrapnenue 3aaa4u ¢ MOMOIIBIO 1
rpada

24 CreneHp (BaJIEHTHOCTb) BepUIMHBL. Yucno pédep u cymmapHas 1
CTeneHb BepuIMH. Llenb 1 HuKI

o5 Hens u mukin. ITyts B rpade. Ilpeacrasienne o CBI3HOCTH 1
rpada

26 IIpencraBnenne 006 OpUEHTUPOBAHHBIX I'padax 1

27 CrydaiiHblii OTIBIT U CITy4aiiHOE COOBITHE 1

28 BepostHOCTB 1 yacToTa coOBITHS. POJIb MalOBEPOSATHBIX U 1
MIPAKTUYECKH JJIOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOIIIECTBE

29 MoHeTa 1 urpajibHasi KOCTb B TEOPHH BEPOSITHOCTEN 1

30 [IpakTuyeckas padora "Yactora BelnageHus opia" 1




KonTtponsHas padora o Temam "CrydaiiHas H”3MEHYHBOCTb.

31 I'padsl. BeposiTHOCTD citydaitHOrO cOOBITHS" .
32 [ToBTOpenue, 0606menue. [IpencraBnenne qTaHHBIX 1
33 [ToBTOpenue, 0606menne. OnmcarenbHasi CTATUCTHKA 1
34 [ToBTOpenue, o6o0IeHNEe. BeposTHOCTB CITy4aifHOTO COOBITHS 1




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1. Anre6pa, 7 knacc/ Makaperues FO.H., Munatok H.I'., Hemkos K.1. u
npyrue; noj penakiueit Tenskockoro C.A., AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemienne

2. AnreOpa, 8 knacc/ Makaperues FO.H., Munatoxk H.I'., Hemkos K.W. u
npyrue; noj penakuuent TensakoBckoro C.A., AKiMOHepHOE 001eCTBO
«M3narenbctBO «IIpocBemienue»

3. Aure6pa, 9 xnacc/ MakapsiueB F0.H., Munntox H.I'., Hemmkos K.W. u
npyrue; noj penakiueit TensikoBckoro C.A., AKIITMOHEpHOE OOIIECTBO
«M3narenbctBO «IIpocBemienune»e

4. T'eometpus, 7-9 xknaccel/ Atanacsu JI.C., Byry3os B.®., Kagomuer C.b. u
npyrue, AkimonepHoe odmiectBo «M3marensctBo «IIpocBemnienne»

5. Maremartuka. BeposiTHOCTb U cTaTUCTHKA: 7-9-¢ Kilacchl: 0a30BBIM YPOBEHbD:
y4aeOHHK: B 2 yacTax, 7-9 kmaccel/ Beicorkmit 1.P., Slmenko 1.B.; mox pexn.

Amenko U.B., Axunoneproe obmectBo «M3narenscTBo «IIpocBemnienne»
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