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Y4eOHOro Kypca «Ajaredpa»
HOACHUMTEJIBHASA 3AIITMCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHMSA: OHA
o0ecreynBaeT U3y4eHUE OPYTrUX JAUCHUILIMH KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTapHOTO
LUKIOB, €€ OCBOCHHE HEOOXOIUMO [UIsl MPOJOJKEHHs] OOpa3oBaHUsA M JUIsl MOBCEAHEBHOMN
*KU3HU. Pa3zButue y oOydarolmuxcsi Hay4yHbIX HPEICTABICHUNA O MPOUCXOXKACHUHU U CYIIHOCTH
anreOpanyecknx aOCTpakIMid, crocode OTpaKeHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOIIECCOB B TPUPOAE U OOLIECTBE, POJM MATEMaTHYECKOTO0 MOJACIHPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJanTaluid B COBpeMeHHOM ImdpoBoMm oOmiecte. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIILIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeiCcTBUS, BBIBOIBI, (popMyinrpoBaTh yrBepxaeHus. OcBoeHue Kypca anredpsl obecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YaloluXcs: OHM HCHOJB3YIOT JCAYKTUBHBIE U
WHIYKTHBHBIE PACCYXKACHUsS, 0000IICeHNEe W KOHKPETHU3ALHWIO, a0CTparupoBaHUE M aHAJOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIBHON JAESTEIIBHOCTH
o0ydaromuxcsi, IMOITOMY CaMOCTOATEIbHOE pelIeHue 3a7ad OOydYaroIIMMHUCS  SBISETCS
peanuzanuen AesiTeNbHOCTHOTO MPUHITUIIA O0yIeHHUSI.

B ctpykType nporpammel yueOHOro Kypca «Anredpa» yriy0i€HHOTO U3y4€HHs OCHOBHOE
MECTO 3aHUMAIOT  COJepXKaTelbHO-METOMUYecKne JUHHHA: «Yucima ©  BBIYHUCICHUNY,
«AnreOpanyeckue BhIpAXKECHHs», «YpaBHEHUS U HepaBeHCTBay, «DyHkium». Kaxnas u3 3tux
coJiepKaTelbHO-METOJUUECKUX JTMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca,
B3aUMOJICHCTBYS C APYTUMH €T0 JUHUSIMH. B X01e n3yueHust Kypca 00yJaromuMcs TPUXOIUTCS
JIOTHYECKH PACCYXKIaTh, MCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK. B CBSI3W ¢ 3TUM B
nporpaMMy  y4eOHOro Kypca «Aniredbpa» BKIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
IpEeJCTaBICHHbIE BO BCEX OCHOBHBIX pasJielax MaTeMaTH4eckoro oOpa3oBaHMA U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEMAaTHYECKOTO
s3pika. CopeprKaTebHOM U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay siBseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYArOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(GOpPMHUPOBAHNIO YMEHHSI TOJIB30BATHCS ATOPUTMAMHU, a TAK)Ke NMPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O MEHCTBUTEIHHOM YHCIE. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHEMY O0IIeMy 00pa30BaHUIO.

Conepxanne JByX aireOpauecKkux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTHYECKOTO ammapaTra, HEOOXOIUMOTO IS pelIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
MIPEAMETOB U OKpYy:Karolel peanbHOCTH. Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHus y4eOHBIH
MaTepuajg TpPYNINUPYETCs BOKPYr pallMOHAIBHBIX BbIpaXeHUH. AnreOpa JeMOHCTpPUPYET
3HaYCHHE MaTEeMaTHUKU Kak s3bIKa JUI1 IMOCTPOCHHMS MaTeMaTWYeCKMX MoJelneil, OomucaHus
MPOLECCOB U SBJICHUHM pealbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT Takke



JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUIEHUSI, HEOOXOAWMOIO, B YaCTHOCTH, MJIsi
OCBOCHHMS Kypca HWH(GOpPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[TpeoOpazoBaHre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXEHUS, CIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAlEIeHO Ha  IOJIy4eHHe
00yJarmuMuUcs 3HaHUH 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJETH JIJIS OMUCAHUS
U HCCIICZIOBAaHMS PAa3HOOOPA3HBIX INMPOLIECCOB M SBICHUH B mpupojae u odbiectBe. M3yuenue
MaTepuana CrocoOCTBYeT pAa3BUTHIO y OOYy4YaloOIIUXCsl YMEHHUS MHCIIOJIb30BaTh pPa3uYHbIC
BBIPA3UTEIbHBIE CPE/ICTBA S3bIKAa MAaTEMAaTUKH — CIIOBECHOT'O, CUMBOJIMYECKOT0, TpaduuecKoro,
BHOCHUT BKJIJ] B ()OPMHPOBAHUE MPEICTABICHUIA O POJU MAaTEMAaTHKU B PA3BUTUU LIMBUIM3AIUH
U KYJBTYpBI.

VYrnyOnéHHblE  Kypc — anreOpbl  XapaKTepu3yeTcs HM3YyYeHHUEM  JOMOJHUTEIBHOIO
TEOPETUYECKOI0 armapara U CBS3aHHBIX C HUM METOJOB pelleHus 3aaad. Anredpa sBIsSETCS
A3BIKOM JUIsl ONMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYXUT OCHOBOM MaTeMaTHYECKOI'O
MozenupoBanus. Ilpu 3ToM camMu OOBEKTH MAaTeMaTHUYECKUX YMO3AKIIOUEHUN U IPUHATHIE B
anredpe mpaBuiia UX KOHCTPYUPOBAHHUS CIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHI 000CHOBHIBAThH
U JOKa3blBaTh CYXKIEHHUS, DPA3BUBAIOT MAaTEMAaTUYECKYI0 MHTYHIIMIO, KPaTKO M HATJISIHO
PacKpBIBAIOT MEXAHU3M JIOTMUECKUX MMOCTPOSHUM M yyaT UX IpUMEHEHHt0. TeM caMmbIM anredpa
3aHMMAeT OJHO W3 BEAYIIMX MECT B (POPMUPOBAHMU HAYYHO-TEOPETUYECKOTO MBIIUICHUS
oOyJaromuxcs.

CornacHo ywyebHOMy IuUtaHy B 7-9 Kilaccax u3ydaercss y4eOHbI Kypc «AmnreOpay,
KOTOpBIM BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3fieNbl cojepkaHus: «Yucia v BBIYUCICHUSY,
«AnreOpanyeckue BbIpaKEHUN», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 408 vacos: B 7 kiacce — 136 gacoB
(4 gaca B Henento0), B 8 kiacce — 136 vacoB (4 yaca B Heneno), B 9 kinacce — 136 yacos (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BIYMCICHUSA

Panmonanbubie uyucna. CpaBHEHHE, yNOpSAOYMBAHHWE W apu]MeTHUecKue ICHCTBUS C
paluMOHAIBHBIMU YucaaMu. YucaoBas npsmas, MOIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM U €€ CBOMCTBA. 3alUCh 4uCia B JIECATUYHOMN
MO3ULIMOHHON CUCTEME CUHUCIICHHUS.

Pemienne TeKCTOBBIX 3a1a4 apupMETHUYECKHM criocoboMm. Pemenue 3amau u3 peanbHOM
NPaKTUKA HAa YacTH, Ha JAPOOH, HA MPOICHTHI, MPUMEHEHNWE OTHOIICHUH W IMPOMOPIHHA IpH
pellleHnu 3aa4, pelIeHue 3a/1a4 Ha JBUKEHHE, paboTy, HOKYIKH, HAJIOTH.

Henumocts nenbix yncen. CBONCTBA J€TUMOCTH.

[Ipocthie u coctaBHbie yncna. YéTHbIe W HeuéTHBIE yncna. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEACHUS LIEIBIX YUCET MPU PEIICHUN
3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HaubGonpmumii oOmuii nenutens ¥ HauMEHbIee ollee KpaTHOE ABYX 4ducen. BzaumHo
npoctele yncna. Anroputm EBxinpa.

Henenne ¢ octaTkoM. ApupMeTUIeCKHe orepanuu Hajl OCTaTKaMHu.

Anredpanyeckne BbIPaKeHUs

BolpaxkeHue ¢ nepeMeHHbIMU. 3HAUEHHE BBIPAKEHUs C NepeMeHHbIMU. [IpencraBnenue
3aBHCUMOCTH MEX/1y BETUYMHAMHE B BUJIE (DOPMYIIBL.

ToxnectBo.  ToxnecTBeHHble  IpeoOpa3oBaHHsA  AIreOpanvyeckuxX  BBIPAKECHMM.
Jloka3aTenbCcTBO TOXKIECTB.

Opnowiensl. OqHOUIEH cTaHAapTHOTO BUA. CTENeHb OJHOWIEHA.

MHuorounensl. MHorowieH cra"paptHoro Buga. CreneHb MHorouwieHa. CroxeHwue,
BbIUWTAHUE, YMHOXXEHHE M JelieHue MHoOroujeHoB. [IpeoOpa3zoBaHue LENOro BBIPAKEHUS B
MHorouseH. Kopau MHorousena.

DopMynbl COKPAIIEHHOIO YMHOXKECHHSA: KBaJApaT CyMMbl U KBaapaT Pa3sHOCTH JBYX
BbIpaXEHHUM, KyO0 CyMMbl M KyO pa3HOCTH JBYX BBIpaKEHUH, Pa3HOCTb KBaJpaToOB JIBYX
BBIPQXEHHM, NMPOU3BEACHUE Pa3HOCTU U CYMMBI JBYX BBIPQXKEHMH, CyMMa U pPa3HOCTb KyOOB
JBYX BBIPQKECHUH.

PaznoxxeHne MHOrouwileHa Ha MHOXWTENU. BbIHeceHHE OO0IEro MHOXHTENS 3a CKOOKH.
Meron rpynnupoBKH.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHus. CBolicTBa ypaBHEHHMH C OJHOU
nepeMeHHON. PaBHOCUIIBHOCTE ypaBHEHUH. YpaBHEHUE KaK MaTeMaTHYeCKass MOJEIb PEAIbHOU
CUTYAaLVH.

JIuneliHOe ypaBHEHHE C OJHOM NEpeMEHHOW. UMCIo KOpHEH JMHEHMHOrO YpaBHEHUS.
Pemienue TEKCTOBBIX 3a1ay C MOMOIIBID JIMHEWHBIX ypaBHEHHU. JIMHEHHOE YypaBHEHHE,
CoZIepaKalllee 3HAK MOJYJIA.

VYpaBHeHne ¢ JByms T1epeMeHHbIMU. ['paduk JMHEHMHOro ypaBHEHHS C JBYMS
nepeMeHHbIMU. CUCTeMbl JIMHEWHBIX ypaBHEHUN ¢ AByMs nepeMeHHbIMU. ['paduueckuit meton
pELIEHHs] CUCTEMBI JIMHENHBIX YPAaBHEHUM C IByMsI IEPEMEHHBIMU. Penienne cuctem JIMHERHBIX
YPaBHEHUH C JABYMsl NEPEMEHHBIMH METOAOM IOJCTAaHOBKM M MeTOl0M cioxeHus. Cucrema
JIBYX JIMHEWHBIX YPaBHEHHUU C IBYMS IEPEMEHHBIMHU KaK MOJIETb PEAIbHON CUTYAILNH.



DOyHKIUHA

Koopaunara Touku Ha npsMod. UucioBble NPOMEXYTKU. PaccrosiHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctemMa KoopAuHar. AOcuucca M OpIuHAaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. Ilpumepsl rpadukoB, 3afaHHBIX (QopMmynaMu. YrteHue TrpadUKOB PpeabHbIX
3aBUCUMOCTEH.

OyHKIMOHATBHBIE 3aBUCUMOCTH MEXIy BennunHaMu. [lonstue QyHkiun. OyHKIUS Kak
MaTeMaTHuYecKasi MOJEeb peajabHoro mnpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
byakuun. CiocoOs! 3ananust Gynkuu. ['paduk Gynkuu. [loHsaTHS MakcHMyMa U MUHUMYyMa,
BO3PACTaHMA U YOBIBAaHHS Ha IPUMEpPaxX peajbHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk nmuneitHol Qynkimu. ['paduk pyskum y = |X|.
KycouHo-3aanHble pyHKINY.

8 KJIACC

Yuciia 1 BbIYHCICHUA

KBagpatHsle kopHU. ApudMeTHYecKuil KBaJIpaTHBIH KOpeHb U ero cpoiicTtBa. [loHsatue
UppaluoHaIbHOrO0 uucia. JledcTBus ¢ uppanuoHanbHBIMM uuciaMu. CBoilcTBa JNEHCTBUHM C
MppalMOHAIbHBIMU yrciiaMu. CpaBHEHHE HPPALMOHATIBHBIX YHCET.

ITpencraBneHus 0 paCUIMPEHUAX YACIOBBIX MHOXKECTB. MHOKECTBA HATypaJIbHBIX, LIENbIX,
palMOHAIbHBIX, JEMCTBUTENBHBIX Yncen. CpaBHeHHE yncel. YncIoBble IPOMEKYTKH.

JHeiictBust ¢ ocrarkamu. OcraTku creneHed. IlpuMeHeHne oOCTaTKOB K PELIEHUIO
YPAaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a7a4.

PazMepbl O0OBEKTOB OKPY)KAIOLIEr0 MHpPA, JJIUTEIBHOCTh IMPOLECCOB B OKPYXKAIOIEM
mupe. CTaHJapTHBIN BUJ YKCHA.

Auredpanyeckue BbIPaKeHHUs

Anrebpanueckasi 1poOb. [lomycTumble 3HaUEHUS NEPEMEHHBIX B IPOOHO-paIlMOHATIbHBIX
BbIpakeHUsAX. OCHOBHOE CBOMCTBO anredpanyeckoi Apodu. CriokeHue, BBIYUTaHNE, YMHOKEHHE
U JlefieHue anredpandeckux apooeit. Briaenenue nenoii yactu anredpandeckoil 1poou.

Pannonanbubie  BblpakeHus.  ToXIeCTBEHHbIE  IPEeoOpa3oBaHUsl  palMOHAJIBHBIX
BBIPAKCHU.

JlonmycTumble 3HAYeHHMs] MEPEMEHHBIX B BBIPAKEHMSX, COJAEpKAIIUX apudMeTHuecKue
KBaJpaTHble  KOpHU. TOXXAECTBEHHbIE  MPeoOpa3oBaHUs  BBIPAKEHHMH,  COJEpIKALIMX
apu@meTuyecKue KBaJpaTHbIE KOPHHU.

Crenenp ¢ 1mensiM IMoKazateidemM U e€ cBoiicTtBa. I[IpeoOpazoBaHue BBIpaXKEHUI,
COZIEpKAIIUX CTEIICHHU.

YpaBHeHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmyna KOpHEH KBaJpaTHOrO ypaBHeHMs. KoimuecTBo
JICMCTBUTENIbHBIX KOPHEH KBaJIpaTHOro ypaBHeHHs. Teopema Buera. YpaBHeHUs, CBOOUMBIE K
JUHEMHBIM ypaBHEHUSM WM K KBaJpaTHbIM ypaBHEHUsM. KBajapaTHoe ypaBHEHUE C
napameTpoM. Perenue TeKCTOBBIX 3a71a4 € IOMOILBIO KBaJAPATHBIX YPABHEHUN.

JlpobHO-paniioHallbHble  ypaBHEHUs. PemieHue JpoOHO-pallMOHANBHBIX — ypaBHEHUH.
Pemenne TEKCTOBBIX 3a7ad C TOMOIIBIO JPOOHO-pAIMOHANBHBIX ypaBHeHMH. ['padudeckas
WHTEpIPETALMs YPAaBHEHUN C IBYMS IIEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.



HepaBenctBo ¢ mnepemenHoil. CrTporume © HecTporue HepaBeHCTBA. CIOXKEHHE |
YMHOXEHHE YHCIOBBIX HEpaBeHCTB. OlLEHMBAaHUE 3HAYEHUS BbIpaXkeHMs. JlokazaTenbcTBO
HEPABEHCTB.

[lonsiTue 0 penieHMH HEPAaBEHCTBA C OJIHOW MEpPeMEHHOW. MHOXKECTBO pelICHHI
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeitHOE HEpPaBEHCTBO C OJHOM INEPEMEHHOM M MHOXKECTBA €ro peuieHui. Pemienue
JIMHENHBIX HEPABEHCTB C OJJHOU nepeMeHHONW. CHCTEMBI U COBOKYITHOCTH JIMHENHBIX HEPABEHCTB
C OJIHOHM mepeMeHHOU. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO JJUHEHHBIX HEPABEHCTB C OJHOM
MIepEMEHHOM.

DOyHKUUHA

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHH GyHKuuu. CriocoObl 3aganus (yHKIUH.
I'padux ¢ynknuu. Yrenue cBoictB PyHkimu no e€ rpaduky. [Ipumepsr rpadukoB GyHKIINH,
OTPAXKAIOIIUX PeAIbHbIE IPOLIECCHI.

Jlunetinas GyHkiusa. OyHKINH, ONMCHIBAIOIINE TIPSMYIO U 00PaTHYIO POIOPIMOHAIBLHBIE
3aBHCUMOCTH, UX IpauKu.

Oynkmmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = x| u ux coiicrBa. Kycouno-
3aJjaHHbIe (QYHKIUH.

9 KJIACC

Yuciia 4 BbIYHCICHUSA

Kopenb n-it crenenu u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeleM U €€
CBOMCTBA.

AuredpanyecKkne BbIPaKeHUS

ToxnecTBeHHble NPeoOpa30BaHUS BBIPAXKEHUHM, CcoOJAepKallUX KOpeHb N-i CTENeHH.
ToxaecTBeHHbIE MPEOOpPa30BaHUS BBIPAKEHUM, COAEpXKAIUX CTENeHb C pallOHAIbHBIM
IIOKa3aTeJIEM.

KBanparssiii TpéxuineH. KopHu kBazpaTHoro tpéxwieHa. PasnojkeHue KBaJIpaTHOIO
TpEXUJICHA Ha JIMHEWHBIE MHOKUTEIIN.

YpaBHeHUsI M HEPABEHCTBA

buxBanpatHele  ypaBHeHus. IIpumepsl IpUMEHEHMH  METONOB  PaBHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOMN, rpa)uIecKoro MeToja MU pelIeHnd ypaBHEeHUN 3-i u
4-ii cTeneHe.

Pemenne npo6HO-paliOHAIbHBIX YPaBHEHUH.

Pemenne cucreM ypaBHEHHH C JIByMs NEpEMEHHBIMH. PellleHHe NpOCTEeHIINX CHCTEM
HEJIMHEHHBIX ypaBHEHHH C JBYyMs NepeMeHHbIMH. ['paduyeckuii MeTo] peleHHs CHCTEMbI
HEJIMHEWHBIX YpPAaBHEHMH C ABYMs NepeMeHHbIMH. CuUcCTeMa JBYX HEJIMHEWHBIX YPaBHEHMH C
JIBYMsI IIEPEMEHHBIMU KaK MOJIENIb PEAIBHOW CUTYalUH.

UucnoBble HEpaBeHCTBA. Perenne TMHEeMHBIX HEpaBeHCTB. [[oka3aTenbCTBO HEPABEHCTB.

KBazpaTHble HEpaBeHCTBAa C OJHOM NepeMeHHOW. PemnieHune KBaapaTHBIX HEPAaBEHCTB
rpadu4eckuM METOJOM U METOJOM HHTEpPBAJIOB. MeETOJl MHTEPBAIOB Ui PallMOHAIBHBIX
HepaBeHCTB. [Ipocreiinine HepaBeHCTBaA C TAPAMETPOM.

Pemenne TeKCTOBBIX 3a71a4 € MOMOILBI) HEPABEHCTB, CUCTEM HEPAaBEHCTB.

HepasenctBo ¢ nBymMs nepeMeHHbIMM. PemieHue HepaBeHCTBA € IBYMs IEPEMEHHBIMU.
CucteMbl HEpPaBeHCTB C JByMs IepeMeHHbIMH. ['paduueckuii MeToN peIIeHUs CHCTEM
HEPABEHCTB C ABYMs IIEPEMECHHBIMU.



DOyHKIUHA

Oynkuus. CpoiicTBa (QYHKUMH: HyIH (QYHKIHH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA
(GyHKINU, TPOMEXYTKHA BO3pAacTaHHs M YObIBaHHS (YHKUWHU, YETHBIC M HEUYETHbIC (PYHKIUH,
HauOoJIbIlIee U HAaUMEHbLIee 3HaueHUs (QYHKIUH.

KBagparnunas ¢yHknus u €€ cBoicTBa. lcmosnb3oBaHWe CBOWCTB KBaJApaTUYHOM
bynkunu s pemeHust 3amad. [loctpoenue rpaduka kBagpatuunoit ¢yHkumu. Ilomoxkenue
rpaduka KBaApaTHYHON (PYHKIIMHM B 3aBUCUMOCTH OT €€ KodpduuueHToB. ['paduku GpyHkuuii y
=ax2, y = a(x — m)> u y = a(x — m)®> +n. Iocrpoetne rpaduKoB (GYHKIHHA ¢ TOMOLIBO
npeoOpa30BaHUIA.

Hpobuo-nmunetinas ¢pyakius. MccnenoBanue GyHKITUH.

®ynkuus Y = X' ¢ HaTypaJlbHBIM HOKa3aTeaeM N 1 €& rpaduk.

YucsioBble NOC/I€10BATEILHOCTH U POrpeccuu

[Tonsitue YHCIIOBOM MOCIIE0BATEIHHOCTH. Koneunsie u OecKoHEeUYHbIe
nocieaoBarenbHOCTH.  OrpaHuyeHHas: IOCJIEN0BaTeNbHOCTb. MOHOTOHHO — BO3pacTarolias
(yObIBarommas) mocienoBaTeIbHOCTh. COCOOBI 3aIaHUs MOCIICOBATEILHOCTH: OIMCATEIBHBIH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYIIBI N-TO YieHa, PEKYPPEHTHBIN.

ApudmeTrnueckast U reoMeTpuueckas mnporpeccuu. CBONCTBa YWIEHOB apuU(PMETHUUECKON U
reoMeTpHUYecKoi mporpeccuit. DopMynbl N-ro wWieHa apu(PMETHYECKON W TeOMETPUYCCKON
nporpeccuii. @OpMyJibl CyMMBI TEPBBIX N UWICHOB apUPMETUYCCKOW H T€OMETPUYCCKON
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKUE BKIIAbl, KPEIUTHI.

[IpencraBieHne O CXOAUMOCTH TMOCIEAOBATEIbHOCTH, O CYMMHPOBAHMH OECKOHEYHO
yOBIBaIOLIEH r€OMETPUUECKON TPOrPECCUH.

Meron matremaTudeckoi MHAYKIMU. [IpocTeiimme npumepsl.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOT'PAMMBI YUEBHOI'O KYPCA «AJITEBPA»
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS MIPOrPaMMBbI [0 MATEMATHKE XapaKTEPU3YIOTCS B YACTH:

1) naTpuOTHYECKOr0 BOCIIUTAHUS:

NpPOSIBIIEHMEM HHTEpeca K NPOLUIOMY M HACTOSILEMY POCCHIICKOW MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHHEM K JOCTH)KEHHUSIM POCCUHCKHMX MAaTEeMaTHKOB M POCCHHCKOM MaTeMaTH4eCKOH ILIKOJIBI, K
MCIIOJIb30BaHMIO ATUX JOCTHKEHHUH B IPYTrUX HayKax M MPHUKIAAHBIX chepax;

2) rpakIaHCKOr0 U AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH TpakAaHMHA W peaju3aldd ero Ipas,
NpPEACTAaBICHUEM O MAaTEeMAaTHYEeCKUX OCHOBaX (YHKUMOHUPOBAHUS PAa3NIUYHBIX CTPYKTYD, SBICHHH,
NpoLeNyp TpaXIaHCKOro oOInecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO
TUYECKHX MNpPOOJEeM, CBA3aHHBIX C IMPAKTUYECKUM NPUMEHEHHEM JAOCTHKEHHH HayKd, OCO3HAHHEM
BaXXHOCTH MOPAJIbHO-ITHUYECKUX NPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyA0BOr0 BOCIIUTAHUS:

YCTAaHOBKOH Ha aKTHBHOE Yy4yacTHe B PELICHWH NPaKTHYECKHX 3a7ad MaTeMaTH4ecKOi
HaNpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTHUECKOro 00Opa3oBaHMs HA MPOTSKEHHWW BCEH >KU3HU
JUI yCIIEIHOW NMpOQeCcCHOHATBHON AEATENFHOCTH U Pa3BUTHEM HEOOXOOUMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U IOCTPOEHHEM HHIUBHIYaIbHON TPaeKTOpHH 0Opa30BaHMs M KM3HEHHBIX IUIAHOB C yYETOM
JIMYHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

CIOCOOHOCTBIO K AMOLMOHAJIBHOMY M ICTETHYECKOMY BOCHPHUSATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, pellieHU, pacCcyKAeHUH, YMEHUIO BUAECTh MaTEMATUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;



5) neHHoCTeil HAYYHOT0 NIO3HAHNS:

OpHUCHTAIMEH B ESTEILHOCTA Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, IPUPOJIBI M 00LIecTBa, TOHUMaHUEM MaTeMaTHUECKONH HAyKH Kak
cdephl YeNOBEUECKON NESITENbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYMMOCTHU JUIS Pa3BUTHS IIMBUIM3ALIUH,
OBIIQICHUEM SI3BIKOM MaTeMaTHKU M MaTeMaTH4ecKOW KyJIbTYpOH Kak CpEeICTBOM IO3HAHUS MUPA,
OBJIa/ICHUEM HaBBIKAMH HUCCIIEIOBATENbCKOM JeSITENbHOCTH;

6) ¢uznyeckoro BocnMTAaHMS, ()OPMHUPOBAHUSA KYJIbTYPHl 310POBbSI U IMOLHOHAJILHOIO
Osaronosyums:

TOTOBHOCTBIO TPUMEHATh MAaTEeMaTHYECKWE 3HAHUS B MHTEPECax CBOETO 3I0POBbs, BEICHUS
300pOBOr0 00pa3a >KM3HM (3AOpPOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUH W OTABIXA,
perynsipHas ¢u3ndeckas aKTHBHOCTB), COPMHUPOBAHHOCTHIO HaBBIKAa pediekcuy, MPU3HAHUEM CBOETO
npaBa Ha OLIMOKY W TaKOTO ke MpaBa APYroro 4eloBeKa;

7) 3K0JI0TH4eCKOT0 BOCTUTAHUSI:

OpUCHTAllMCH Ha TNPUMCHEHHE MATEMAaTUYCCKMX 3HAHUW IS pemIeHus 3aaad B 00JacTu
COXPAaHHOCTH OKPY KAIOLIEW Cpeibl, TUITAHUPOBAHUS MOCTYNKOB M OLEHKU UX BO3MOYKHBIX MOCIEACTBUN
JUISL OKpYXKalolled Cpefibl, OCO3HAHUEM IJI00AIbHOTO XapaKTepa SKOJOTMYeCKUX MpoOsieM U MyTed Hx
PELICHHS;

8) ananTanuu K U3MEHSIOIIUMCS YCJIOBUSIM COLUAIBLHON U MPUPOTHOI Cpeabl:

T'OTOBHOCTBIO K ﬂeﬁCTBHHM B YCJIOBUAX HCOHpeILCJIéHHOCTI/I, MOBBIICHUIO YPOBHA cBOEH
KOMIICTCHTHOCTH 4Y€PE3 MPAKTHYCCKYIO ACATCIbHOCTh, B TOM 4YHCJIC YMCHHUEC YUUTHCA Y APYIrux H}Oﬂeﬁ,
npruoOpeTaTh B COBMECTHON AEATENTLHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIICTEHIIMH U3 OIBITA JPYTHUX;

HEOOXOIMMOCTHIO B (POPMHUPOBAHUH HOBBIX 3HAHUN, (OPMYITUPOBATH UIEH, TOHITHS, TUIIOTE3HI 00
00BEKTax M SIBICHUSX, B TOM YHCJIC PAHEE HEM3BECTHBIX, 0CO3HABAThH Ae(PHULUTH COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYalUIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH PUHUMAEMbIE PELICHUS U IeHCcTBUS, (POpMyIHpOBaThH U
OLIGHUBATh PUCKHU U MOCIEACTBUS, HOPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbprare ocBOeHHs IpOrpaMMbl [0 MaTeMaTUKE HAa YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
y oOyuaromerocss OyayT cgopMupoBaHbl MeTanpeIMeTHble Ppe3yJbTaThl, XapaKTepU3YIOLIHECs
OBJIa/ICHUEM YHUBEPCAIbHBIMH [T03HABATEIIHBIMU JEHCTBUSIMH, YHUBEPCAIBHBIMH KOMMYHHKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIbHBIMU PEryJISTUBHBIMU ACHCTBHAMHU.

Ilo3HaBaTe/ibHBIC YHHBepPCAJbHbIC yYeOHbIe NeiiCTBHSA
ba3zoBrble Jornueckne geicTBUA:

BBIABIISITH M XapaKTEPU30BAaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMaTHYeCKUX OOBEKTOB, MOHSATHM,
OTHOILIEHUH MEXAy MOHATUSAMH, HOPMYIMPOBATH ONPEAETICHUS OHATHH, YCTaHABINBATh CYILIECTBEHHBIN
MpU3HAK KIacCu(pUKAIINN, OCHOBAHUS ISl 00OOIIEHNUS M CPaBHEHIS, KPUTEPUH TIPOBOJIMMOTO aHATN3a;

BOCIIPHHUMATh, (OPMYJIIMPOBaTh M  NpeoOpa3oBbIBATH  CYXKICHHS:  YTBEPIUTEIbHBIE H
OTpULATECIbHBIC, CAMHUYHBIC, YACTHBIC U 061111/16, YCJIOBHBIC,

BBIABJIATE MAaTEMAaTUUYCCKUEC 3aKOHOMEPHOCTH, B3AaUMOCBA3U U IPOTUBOPCYUUA B q)aKTaX, JaHHBIX,
Ha6HIOIIeHI/I$[X U YTBCPXKIACHUAX, TIMpe€ajaratb KpUTCpHUH [Jid BbIABJICHUA SaKOHOMepHOCTeﬁ u
IIPOTUBOPEYMIL;

JCJIaTb BbBIBOJIbI C HCIIOJIB30BAHMWEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHU, YMO3aKIIFOUEHHUH 10 aHAIOTHH;

pa3duparh [OKa3aTeJbCTBA MAaTeMaTUYECKUX YTBEpXKIEHMH (IpsAMble M OT MPOTHUBHOIO),
IPOBOJUTH CaMOCTOSATEJIBHO JI0Ka3aTelbCTBA MaTeMaTHYECKUX (PakToB, BBICTpauBaTh apryMEHTALUIO,



MPHUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI, IPUMEHITh METOJI MATEMAaTUICCKOW WHIYKIIUU, 0OOCHOBBIBATh
COOCTBEHHBIE pacCy KACHUS;

BBIOMpaTh croco0 pemieHus: yueOHOM 3agaud (CpaBHUBATH HECKOJBKO BapUAHTOB pEIICHHUS,
BBIOMpaTH HanOoJIee MOAXOIMIINHN ¢ YYETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPUEB).

Bba3zoBble uccieqoBaTebCKue 1eMCTBUSA

UCIIONIb30BaTh BOMPOCHI KaK HCCIIEAOBATEIbCKUH WHCTPYMEHT [O3HAHUS, (OPMYJIUPOBAThH
BOMPOCHI, (UKCHPYIOIIME TNPOTHBOpEYHE, NpPOOJIEMY, CaMOCTOSATENFHO YCTaHABIMBATH HCKOMOE H
JaHHOe, POPMHUPOBATH TMIIOTE3Y, ApTYMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHE;

NPOBOJMWTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IUIaHy OKCHEPHUMEHT, HCCIEeIOBaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHUECKOTO O0BEKTa, 3aBUCIMOCTEH 0OBEKTOB MEXay cO00ii;

CaMOCTOSITETIbHO  (POPMYJHPOBAaTh OOOOWICHHS W BBIBOJBI MO PeE3yJbTaTaM MPOBEAEHHOTO
HaOJIrOeHNsI, UCCIIEOBaHUs, DKCIEPHUMEHTa, OLIEHHBATh JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YIbTaTOB,
BBIBOJOB 1 000OIIEHHIT;

MPOTHO3MPOBATh BO3MOXHOE Pa3BHTHE MpOIEcca, a TaKKe BBIABUTaTh MPEATNONIONKEHUS O €ro
Pa3BUTUH B HOBBIX YCJIOBUAX.

PaGora ¢ undopmanueii:

BbISABJISITHD HEAOCTATOYHOCTD U I/I36I)ITO‘IHOCTL I/IH(I)OpMaHI/II/I, JaHHBIX, HeO6XO)Z[I/IMLIX AT pelICHUA
3a7a4u;

BHIOMpATh, aHAJIH3UPOBATh, CHCTEMATU3UPOBATh M WHTEPIPETUPOBATh MH(DOPMAIHMIO Pa3THIHBIX
BUJIOB 1 (hOPM NIPEICTABIICHUS;

BEIOMpaTh (hopMy MpeacTaBiIeHus WHPOPMAINH U WIDTIOCTPUPOBAThH pellaeMble 33J]a4d CXeMaMH,
JIuarpaMmMaMe, THOU TpauKoi 1 MX KOMOMHAITUSMU;

OIIEHHWBATh HAAEKHOCTh HH(GOPMAIMU TIO0 KPUTEPHUSIM, TPEUIOKEHHBIM HIH CHOPMYITHPOBAHHBIM
CaMOCTOSITETHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIe AeiicTBUSs

BOCIIPUHUMATh W (POPMYIIHPOBATH CYKJEHHUS B COOTBETCTBHU C YCIOBHSIMH H IIEISIMH OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh
TIOSICHEHUS TI0 X0y PeUIeHHs 33aja4i, KOMMEHTUPOBATh IMOTYYEeHHBIH Pe3yIbTaT;

B X0Jie 00CYKJIEHUS 3a/1aBaTh BOIPOCHI 10 CYIECTBY 00CYKIaeMO TeMbI, IPOOIEeMBI, permaeMoi
3a/1a4y¥, BBICKA3bIBaTh WJCH, HAIleIEHHbIE Ha TOMCK PEUICHHS, COIMOCTABISATh CBOU CYXACHHUS C
CY)KICHHSIMA JPYTMX YYacTHUKOB Jualiora, OOHApPYXXWBaTh pa3liM4he W CXOJACTBO TIO3HMIWH, B
KOppeKkTHOH hopMe GopMyITUPOBATH PA3HOTIIACHS, CBOH BO3PAKEHUS;

MPEJICTABIATE  Pe3YyNbTaThl pEIIeHus 3aJadd, OJOKCIEPUMEHTa, WCCIEAOBaHUs, IPOEKTa,
CaMOCTOSITENTLHO BEIOMpAaTh (hOpMAaT BBHICTYIUIEHUS C YYETOM 3a/ad Mpe3eHTalud W OCOOEHHOCTEH
ayJIMTOPUH;

MOHUMATh U HUCIOJIL30BaTh MPEUMYIIECTBAa KOMAH/IHOW ¥ MHAWBUYaTbHOH pabOTHI MPH pElICHUN
y4eOHBIX MaTeMaTUYeCKUX 3a/iay, NpPUHUMATh IeJIb COBMECTHOW JIEeATENILHOCTH, IUIAHHPOBAThH
OpraHU3alMI0 COBMECTHOW paboThl, paclpeenaTh BUAL paboT, 10roBapuBaThCs, 00CYKIAaTh MpoLece U
pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJIIBKUX JIFOJICH;

Y9acTBOBATh B TPYIIIOBEIX (hopMax paboThI (0OCYXKIeHHUSI, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD»
Y WHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl M KOOPAWHHPOBATH CBOM JIEHCTBHS C APYTUMH UICHAMHU
KOMaH/Ipl, OIIEHMBATh Ka4yeCTBO pe3yJbTaTa W KayecTBO CBOEro BKIaJa B OOMIMI pe3ylbTar Iio
KpUTEPHSIM, cHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

PeryasiTuBHbBIE YHHBEPCAJbHbIE y4eOHbIE A€l CTBUSA
Camoopranu3auus:
BBISIBIISITH NTPOOJIEMBI JUUISI PEIICHHUS B XU3HEHHBIX M yYeOHBIX CHUTYAIWSX, OPUEHTUPOBATHCS B
Pa3INYHBIX MMOAX0AaX MPUHATHS PENICHUH (MHIUBHUIyaIbHOE, TPYIIIOBOE);



CaMOCTOSITETIbHO COCTABJISITh IUIaH, aITOPUTM PELICHUs 3aJauu (WIH €ro 4acTb), BEIOUpATh criocod
pemieHuss ¢ y4€TOM HMEIOIIUXCSA PECypCcoB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTb W
KOPPEKTHPOBAaTh BApUAHTHI PELIEHNH ¢ y4ETOM HOBOI HH(pOPMAaLIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTE/JIEKT:

BIaJeTh croco0aMu CaMOIPOBEPKH, CAMOKOHTpOJNS Tpolecca W pe3yibTaTa pelieHHs
MaTeMaTH4YeCcKOH 3a/1aui, CAMOMOTHUBAIIMU U pediekcuu;

NpEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MPU PEILCHUH 337a4l, BHOCUTh KOPPEKTUBBI
B JICATENILHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, HAHAEHHBIX OLIHMOOK, BBISBICHHBIX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATELHOCTH MOCTABICHHOW LIENH U YCIOBHIM, OOBSCHSITD
NPUYHMHBI JOCTIDKEHHS WIM HETOCTH)KEHUS 1IeTH, HAXOIUTh OIIMOKY, 1aBaTh OLCHKY NPUOOpETEHHOMY
OTIBITY;

BBIPQKaTh SMOILIMHU MPHU U3YUYEHHUH MAaTEMAaTHYEeCKUX O0BEKTOB M (aKTOB, AaBaTh IMOLHMOHAILHYIO
OILIEHKY PELIEHMS 3aJauH.

HNPEIMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 7 KjaacceoOydaronuics: OIYyYUT CIeAYIOUIHE PEAMETHBIC Pe3yJIbTaThI:

Yucna v BbIYUCTEHAS

PammuonansHBIe yncna.

[TepexoauTh OT OmHOW (OPMBI 3alMCH YKceN K Apyrol (MpeoOpa3oBhIBATH NECITUYHYIO OpoOb B
OOBIKHOBEHHYTO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECSITHIHYIO IPOOBb).

Hcnonb30BaTh MOHATUS MHOXECTBA HATYPAIbHBIX YMCENl, MHOXKECTBA LIEJIBIX YMCET, MHOXKECTBA
panroOHANBHBIX YUCET [IPU PELICHUH 3a7a4, IPOBEICHUH PACCYKICHUN 1 JOKA3aTEeNbCTB.

IToHumate 1 OOBSICHATH CMBICH [TO3ULIMOHHON 3aIMCH HATYPaJIbHOTO YHCTIA.

CpaBHHBATH U YIOPSIOYUBATH PALIMOHATILHBIC YUCTIA.

BoimonHATe, coderas yCTHbIE M NHCbMEHHblE NpPUEMBI, apudMeTHUecKue IeHCTBUSA C
pauroHaIbHBIMU YHCIIAMH, UCTIONB30BaTh CBOMCTBA YMCEN U MIPaBUiIa ACHCTBHMA, TPUEMBI pallMOHATIBHBIX
BBIYMCIICHUH.

BbINONHATE 1eHCTBUS CO CTENEHAMH C HATypaJIbHBIMH [TOKa3aTEISIMU.

HaxonuTh 3HaueHHWs] YMCIIOBBIX BBIPAKEHUH, COAEP)KAILMX pallMOHAJbHBIE YUCIAa U CTENEHH C
HaTypaJbHBIM [OKa3aTeNIeM, IPUMEHSITh pa3HOOOpa3HbIe CIIOCOOB! U MPUEMBI BBIYHUCIICHUS, COCTABIATE U
OLICHUBATh YHUCIJIOBBIE BBIPDAXKEHMS NMPH PEIICHHHM NPAKTHYECKHX 3ajad W 3aJad M3 APYIHX y4eOHBIX
PEIMETOB.

OKpyrisiTh yKcia C 3aJaHHOW TOYHOCTBIO, @ TAaKKE IO CMBICIY NPaKTHYECKOH CHUTyaluH,
BBITIOJIHATH NPUKHUIKY U OLIGHKY pe3yJbTaTa BBIYMCICHUH, OLICHKY 3HAUCHUH YHMCIIOBBIX BBIPAXKECHUH, B
TOM YHCJIE TIPY PeIICHUH NPaKTHYECKHUX 3a/1a4.

Pemrate TekcTOBBIE 3amaud  apuU(PMETHUECKHMM CIIOCOOOM, HCIIONB30BaTh TAOJMMIBI, CXEMBI,
YepTEeXKH, APYTUe CPEACTBA PEACTABICHNUS JaHHBIX NP PEIICHNH 33/1a4.

Pemrate  npakTHKO-OPMEHTHPOBAaHHBIE  3a/adyd, CBS3aHHbIE C  OTHOLICHWEM  BEJIMYUH,
MPOMOPIIMOHATBHOCTRIO BEIUYHH, TPOLEHTAMH, HHTEPIPETHPOBATh pPE3yIbTaThl PEIIEHUS 3a1ad C
yu€TOM OTrpaHUYCHUH, CBA3aHHBIX CO CBOHCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

JlenmuMocCTh.

Jloka3pIBaTh ¥ IPUMEHSITH IIPH PEIISHNH 3a/1ad MPU3HAKY JeIUMOCcTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MIPU3HAKH IETMMOCTH CyMMBI F IPOW3BEIEHUS IIEITBIX YHCEIL.

PackiiagpiBaTh HA MHOKHTENN HATYpajbHBIE YHCITA.

CB000OHO OTIEpUPOBATH MOHATHAMU: YETHOE YUCIIO, HEYETHOE YMCIIO, B3AMMHO MPOCTHIE YHCTIA.

Haxonuths HanGombpIuii 00K JEMUTETh U HANMEHBIIEe o0Iee KPaTHOE YUCeT U UCITOIb30BaTh
UX IPU pelIeHNH 331a4, IPUMEHATh anroputM Eskiuaa.

OnepupoBarh MOHATHEM OCTATKa 110 MOJYJIIO, IPUMEHSTh CBONCTBA CPaBHEHUH 110 MOZYJIIO.

AJredpanyeckue BbIpaskeHUsl



BrIpaskeHus ¢ nepeMeHHBIMU.

Hcnonp3oBaTh anreOpanveckyd TEPMHHOJIOTHIO W CHUMBOJHKY, MPHUMEHITH €€ B mpolecce
OCBOEHHMS Y4eOHOTO MaTepuana.

HaxonuTh 3Ha4eHns1 OyKBEHHBIX BBHIPKEHUH MIPH 33JaHHBIX 3HAYCHUSX EPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXKIECTBA, BBIOJIHITH TOXKAECTBEHHBIE MPEOOPa30BaHHS BBIPAXKECHUH,
JIOKa3bIBATh TOXKIECTBA.

MHOrouneHsl.

BoimonHATe mpeoOpa3oBaHUsl LEJNOTO BBIPAKEHUS B MHOTOWIEH MPUBEACHHUEM MMOJOOHBIX
ClIaraeMbIX, PaCKPBHITHEM CKOOOK.

BrimonHsATe neiicTBUS (ClOKEHHE, BRIYMTAHUE, YMHOKEHHE) ¢ OJHOUJICHAMH U C MHOTOYJICHAMU,
NPUMEHSATh (OPMYINBI COKPAIIEHHOrO YMHOXCEHHUsS (KBaIpaT M KyO CyMMBI, KBaJpaT W KyO pa3HOCTH,
PasHOCTh KBaJpaTOB, CYMMa M Pa3HOCTb KyOOB), B TOM YMCIIE AJIsl YIIPOLICHUS BHIYHCIICHHH.

OcCyHIecTBIISATh Pa3NOKEHUE MHOTOYWICHOB HA MHOXHTENH C TOMOIIBI0 BBIHECEHHS 338 CKOOKH
00111er0 MHOKHUTETIS, TPYIIIUPOBKH CIIaraeMbIX, IPUMEHsIsT (POPMYIIbI COKPAIIEHHOTO YMHOKEHHSL.

[Mpumensats npeoOpa3oBaHMss MHOTOWICHOB JJISl PEHICHUS Pa3IMYHBIX 3a]ad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTEMEHEH C HATypalbHBIMH IOKa3aTesIMH JJIsl  [IpeoOpa3oBaHUs
BBIPAKECHUH.

YpaBHeHHs U HEpaBeHCTBA

Pemate nuHelHbIe YpaBHEHUS C OJHOM NIEPEMEHHOM, PUMEHSIS IIPABWIIA IIEPEX0JIa OT UCXOIHOTO
YpaBHEHUS K PaBHOCWIIBHOMY eMy. [IpoBepsTh, ABIAETCS JIN YACIO KOPHEM YPABHEHUS.

[TonOupate mpuUMepbl Map YHCEN, SBISIOLIMXCS PELICHHEM JHHEHHOro YpaBHEHHMS C IBYMs
MIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IJIOCKOCTH TpaduK JTUHEHHOIO ypaBHEHHUS C ABYMs II€PEMEHHBIMH,
NOJIB3YSCH IPa)KOM, IPUBOJUTH IPUMEPHI PELICHHs ypaBHEHUSI.

Pemrate cucteMbl IBYX JTMHEHHBIX YPaBHEHHUM C IByMs IEPEMEHHBIMH, B TOM YHUCIIE rPaduIecKy.

CocTaBiATh W pemarbh JUHEWHOE YPaBHEHHE WIH CUCTEMY JIMHEHHBIX YPABHEHHH IO YCIOBHIO
3a/1a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJja4d MOJTYYEHHBIN pe3ybTarT.

DyHKIUH

Koopnunatsl u rpaduku.

N300paxarh Ha KOOPIMHATHON MPSIMOM TOUKH, COOTBETCTBYIOLINE 33JaHHBIM KOOPAMHATAM, JIy4H,
OTPE3KH, HHTEPBAJIBI, 3aIMCHIBATH YHCIOBBIE IPOMEXKYTKH Ha aJredpanyeckoM si3bIKeE.

OtMmeuaTs B KOOPIMHATHOM MIIOCKOCTH TOYKH I10 3alaHHBIM KOOpAHHATAM.

DOyHKIHUU.

Crpouts rpadyku TMHEHHBIX QYHKIHH.

OnuceiBaTh € MOMOMIBIO (YHKIMH H3BECTHBIE 3aBHCUMOCTH MEXAY BEIWYMHAMH: CKOPOCTD,
BpEMs1, paCCTOSIHUE, [IEHA, KOJTMYECTBO, CTOMMOCTb, IIPOU3BOIUTENLHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuts 3HaueHne QyHKIMU 110 3HAYSHHUIO €€ apryMeHTa.

[lonumarp rpaduueckuii cnoco0 npeAcTaBieHHs W aHauu3a HHGOpMAlMM, H3BIEKATh H
WHTEPIPETUPOBATh HHPOPMAIIHIO U3 TPAQHUKOB pEaTLHBIX MPOIIECCOB U 3aBHCUMOCTEH.

Ucnonb3oBaTh cBOWCTBa (YHKIMIA JUIs aHannM3a TIpadUKOB pealbHBIX 3aBHUCHMOCTEH (HYJIH
(GYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIMH, IIPOMEKYTKH BO3pacTaHUs U yObIBaHUS (YHKIIHH,
HauOobIIIee ¥ HAUMEHbIIIee 3HAUEeHUS (PYHKIINN ).

Hcnonb3oBaTh rpaduKu JUIS UCCIIEIOBAHUS TIPOIIECCOB M 3aBUCUMOCTEH, TIPU PEIICHUN 33134 W3
JIPYTUX YI€OHBIX IPEAMETOB U PEaTbHON )KU3HH.

K koHIly 0OyueHus B 8 kjacce 00yJatoNIHiACs TTOIYYUT CIEAYIONIHE TIPEIMETHBIEC PE3YIIbTATHI:
Yucna v BbIYUCIEHUS
HppannonanbHbie ynca.
[ToHMMAaTh ¥ KCTIONB30BATh MPEACTABICHHS O PACIIMPEHUH YHCIIOBBIX MHOKECTB.



CB00OOIHO OTIEpUPOBATH MOHATHIMHU: KBaJpaTHBIN KOpeHb, apuMETHIECKUN KBAAPATHBIA KOPEHb,
UppaLMOHANIBHOE YWCIIO, HaXOAWTh, OLCHUBATH KBAJPAaTHBIE KOPHH, WUCIONB3YS MPH HEOOXOAMMOCTH
KaJbKYJIATOP, BBIIONHATH MPEOOpa30oBaHUs BBHIPAKECHUH, CONEpKALINX KBaJApaTHbIE KOPHH, UCIIONB3YS
CBOMCTBA KOpHEM.

Hcnonp30BaTh HayalbHbIE MPEACTABICHHUSI O MHOYKECTBE JEHCTBUTEIBHBIX YHMCEN Il CPaBHEHUS,
OKpYTJICHUS U BBIYHCIICHUI, N300paxaTh ACHCTBUTENLHBIE YUCTA TOYKAMH Ha KOOPAUHATHOHN MPSAMOH.

Hcnonp3oBaTh 3anucu OOJBIIUX M MallbIX YHCENI C MOMOLIBIO JECATHUHBIX APOOCH M CTereHer
yrcna 10, 3anuckIBaTh U OKPYTIIATH YHCIOBBIE 3HAUEHHS PEabHBIX BEJIMYUH C UCTIOIb30BAHUEM Pa3HBIX
CHUCTEM U3MEPEHUHN.

JlenuMocTh.

CB0OOIHO OIEpUPOBATh MOHITHEM OCTaTKa MO MOAYJIO, MPUMEHSITh CBOWCTBAa CpaBHEHUU MO
MOJyJIt0, HAXOAUTh OCTATKU CYMMBI U IPOU3BEAEHUS IO JAHHOMY MOJTYJIIO.

Auare0panvecKue BbIpPasKeHHS

JpoOHO-paIoHaIbHBIC BRIPAXKCHMUSL.

HaxomuTh gonmycTuMble 3Ha4€HHSI IEPEMEHHBIX B JPOOHO-PAIIMOHATILHBIX BBIPAYKEHHUSIX.

[TpuMeHATh, OCHOBHOE CBOMCTBO PaIlOHAIBHOMN IPOOH.

BeimonusaTe mpuBefieHue anredpamueckux Jpobed K o0meMy 3HaMeHaTero, CIIOKEHHE,
YMHOXXEHHE, JIeIeHUE anreOpandeckux qpooeii.

BEBINOTHATH TOXKIECTBEHHBIE MTPE0Opa30BaHus PAllMOHAIBHBIX BBIPAKEHUH.

[MpumensaTs mpeoOpa3oBaHMsl BHIPRKEHWH U PELICHUS DPa3IUYHBIX 3a/lad W3 MaTeMaTHKH,
CMEXHBIX IPEIMETOB, U3 pealbHON MPAKTUKU.

Crenenu.

IIpuMeHATh MOHATHE CTENEHHU C LENbIM MOKa3aTeleM, BBIIOIHATH MPe0oOpa3oBaHusl BbIPAXKECHHIH,
COJZIEPIKAIIMX CTENIEHH C LENBIM ITOKA3aTENEM.

HppanmoHanbHBIE BBIPDAKEHUS.

HaxonuTh nomycTuMble 3HAYeHUS] MIEPEMEHHBIX B BBIPAKEHHUSX, COIEPKALIUX apHU(PMETHUECKUE
KBaJIpaTHbIE KOPHH.

BrimonssaTe npeodpa3oBaHus HPPaLMOHATBHBIX BBIPAXKEHHUI, UCTIONB3YsI CBOMCTBA KOPHEH.

YpaBHeHNs 1 HEPABEHCTBA

Pemats kBafpaTHbIE ypaBHEHUS.

Pemate 1poOHO-palimoHaIbHBIE YPAaBHEHHS.

Pemats snmHElHBIE ypaBHEHUS C NapaMeTpaMHy, HECJIOKHBIE CHCTEMBI JIMHEHHBIX YPaBHEHUH C
apaMeTpaMu.

IIpoBoanTE HccnenoOBaHUS ypaBHEHWM W CHCTEM YPAaBHEHHH, B TOM YHCIE C NPUMEHEHHEM
rpauuecKuX MpeacTaBieHuil (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CUCTEMa YPaBHEHHH pEILCHHUS,
€CJIM IMEET, TO CKOJIBKO, U TIpoyYee).

[lepexoaute OT croBecHOH (QOPMYTHPOBKH 3a1aun K e€ anreOpanyeckoil MOJEeNH C IOMOIIBIO
COCTAaBJICHUSI YPAaBHEHUS] WM CUCTEMBI YPaBHEHHI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJIyYEHHBIA Pe3yibTar.

IIpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB [UIS CPaBHEHHS, OIICHKH, pEIIaTh JIMHEHHBIC
HEPaBEHCTBA C OJHOW IMEPEMEHHOW M WX CHCTEMBI, J1aBaTh I'paUYecKyl0 HILTIOCTPAIlMI0 MHOKECTBA
pelIeHnii HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[MoHnmatrh W WCMONBL30BaTh (DYHKIMOHAJBHBIC IMOHATHS M SI3BIK (TEPMUHBI, CHMBOIUYECKHE
0003HAYCHHUs), OMNPEACIATh 3HAYCHHE (QYHKIMHA [0 3HAYCHHUIO apryMEHTa, OINpeaesTh CBOWCTBA
¢byHKIMH 110 €€ TpaduKy.

Crpouts rpaduku GyHKIHUI , OMUCHIBATH CBOWCTBA YHCIOBOW (BYHKIIUH 110 €€ rpaduKy.

K xoHIy 00ydenus B 9 kiiacce 00yJaromuics TOTYIHUT CIETyIOINE TTPEAMETHBIE PE3yIbTaThI:
Yucna v BbIYUCIEHUS



CB0oOOIHO oOMNEpUpPOBaTh IMOHATUSAMH: KOPEHb N-H CTENEHHW, CTEeNeHb C palHOHaJIbHBIM
MoKa3aTesieM, HaXOAUTh KOPEeHb N-H CTENeHH, CTENEeHb C PallMOHAJIBHBIM MOKAa3aTelleM, UCTONb3ys MpU
HEOOXOTUMOCTH KaJIbKYJSTOP, MPUMEHSITh CBOMCTBAa KOPHsI N-i CTENEHHW, CTENEHH C pPalHOHAIBHBIM
MOKa3aTeeM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTENBHBIX YHMCEN MpPHU PEIICHUH 337ad, MPOBEACHUU
pacCyXIEHUW U TOKA3aTEIbCTB.

CpaBHUBaTb W YNOPSIIOYMBATH JEHCTBUTENBHBIE YHCIA, OKPYIJISATH JEHCTBUTEIBHBIE YHCIA,
BBITIOIHATH MPUKUAKY pe3yIbTaTa BEIYUCIEHUH, OIIEHKY YHCIOBBIX BBIPAKEHUH.

Auare0panvecKkue BbIPasKeHHS

CB0OOIHO OMEpUpPOBATh MOHATHEM KBaIpaTHOTO TpPEXWIEHa, HAaXOAUTh KOPHH KBaJAPaTHOTO
TpéXUseHa.

PacknaneiBaTh KBaApaTHBIM TPEXUIICH HA JIMHEHHBIE MHOXKUTEIIH.

YpaBHeHHd U HEpaBeHCTBA

Pemiate nMHeliHBIE W KBaJpaTHBIC YpaBHEHHs, YpaBHEHUS, CBOAALIMECS K HUM, JIpOOHO-
paloHaNbHbIe YpaBHEHUS.

Pemmats Heclio)kHbIE KBapaTHbIE YPaBHEHUS C TapaMETPOM.

Pemarp nuHeiiHble HepaBeHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, MCIOJIb30BaThb METOJ| WHTEPBAJIOB,
n300paxkaTh pelIeHUEe HEPABEHCTB HA YHCIIOBOW MPSMOH, 3aITUCHIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pemarp cuctembl ABYX JIMHEHHBIX YpaBHEHMH C JBYMs II€PEMEHHBIMM M CHUCTEMBI ABYX
ypaBHEHUH, B KOTOPBIX OJJHO YpaBHEHHE HE SIBISETCS JTUHEHHBIM.

Pemiate HeCI0XKHbIE CUCTEMBI HEIMHEWHBIX YPABHEHUM C MapaMeTpOM.

[IpuMeHAT, METOABI PaBHOCWIBHBIX IPEOOpa3OBaHUil, 3aMEHBl TEPEeMEHHOH, TpaduIecKOTro
METO/a NP PEIICHUN YpaBHEHUN 3-i U 4-i cTeneHen.

PemaTts cuCTEMBl JTMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE KBaJApaTHOE
HEPaBEHCTBO, N300paXaTh PEeLIeHNE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3aIIMCHIBATh PEILICHUE C
MTOMOIIIBIO CHMBOJIOB.

PemaTts ypaBHEHMs, HEPAaBEHCTBA U MX CHCTEMBI, B TOM YHWCJIE C OTPAHWYECHMSMH, HallpUMep, B
LENbIX YHUCIax.

IIpoBoanTE WccEnOBaHUS ypaBHEHWM W CHCTEM YPAaBHEHHH, B TOM YHCIE C NPUMEHEHHEM
rpauuecKuX MpeacTaBiIeHuil (yCTaHaBIMBaTh, UMEET JIM yPaBHEHUE WM CHCTEMa YPaBHEHHH peleHus,
€CJIM IMEET, TO CKOJIBKO, U TIpoYee).

Pemate TekcTOBBIE 3a1aud anreOpanyecKUM CIIOCOOOM C TOMOILIBIO COCTABJICHUS ypaBHEHUIA,
HEPABEHCTB, UX CHUCTEM.

Hcnonp30BaTh ypaBHEHHs, HEPAaBEHCTBA M WX CHCTEMBI A COCTABICHHS MaTeMaTH4eCKON
MOJIETH PEaTbHON CHTyallMW WU MPHUKJIAJHOW 3aJaud, UHTEPIPETUPOBAThH MOJyYEHHBIE PE3yJIbTAaThl B
3a/laHHOM KOHTEKCTE.

Yucnosble MOCJIeN0BATEIBLHOCTH M IPOTPeCCHH

CB0OOOIHO ONEpPHPOBaTH MOHATUSMH: 3aBHUCUMOCTb, (yHKUMS, rpaduk (QyHKOWH, TpsMas
NPONOPLUMOHAIBHOCTD, JIMHEHHast (yHKIMs, oOpaTHas MPONOPLUOHAIBHOCTH, Mapaboina, rumepoboina,
KyCOYHO-3aJjaHHas (QyHKITHS.

Hccnemorare ¢yHkimio 10 €€ rpaduKy, YCTaHaBJIMBaTh CBOHCTBA (YHKIMA: 001acTh
OTIpeJIeJICHNs, MHOXKECTBO 3HAYCHWH, HyIM (QYHKIHH, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
BO3pacTaHus M yObIBaHUS, YETHOCTh M HEYETHOCTh, HANOOJBIIEEe M HANMEHbIIIee 3HAUeHNsI, aCHMIITOTHI.

Pacnio3HaBaTh KBaJpaTH4Hy0 (QYHKOHIO TI0 (opmyse, MPHUBOAUTH TPUMEPHI KBaJPaTHIHBIX
GyHKIUI U3 peanbHOM )KHU3HH, (PU3UKH, TEOMETPHUH.

OnpenessTh NoNoKeHNe rpaguKa KBaJpaTHIHON QYHKIIMK B 3aBUCUMOCTH OT €€ KO PUIINEHTOB.

Crpouth rpaduk KBajpaTHYHON (PYHKIIUH, OTHMCHIBATH CBOWCTBA KBAJIPATUYHOW (QYHKIMU TO €&
rpaduky.

Hcmonp30BaTh CBOKMCTBA KBAAPATHUHON (DYHKIIUH [Tl PEIICHUS 3a1a4.



Ha nmpumepe kBaapatinuHoil ¢pyHKIMU cTpouTh rpaduk ¢pynknun y =af(kx + b) + ¢ ¢ momomipto
npeobOpa3oBanuii rpaduka pynkun y=f(x).

WmmocTpupoBaTh € TOMOIIBIO Tpaduka pealbHYH 3aBUCHMOCTh WM TPOLECC M0 HX
XapaKTEePUCTUKAM.

ApudmeTnyecKasi 1 reoMeTpUYECKasi MPOTPecCHH

CBOOOZHO ONEpPHPOBATh MOHITUSIMU: MOCIIEIOBATEIBHOCTD, apu()METHUCSCKAS U TEOMETPHYECKAs
HPOTPECCHUH.

3agaBaTh MOCIEIOBATEIFHOCTH PAa3HBIMU CIIOCOOAMHM: OMUCATENBHBIM, TAOJIMYHBIM, C TIOMOILBIO
(GopMyJIBI N-TO YiieHa, PEKYPPEHTHBIM.

BBHINONHATS  BBIYUCICHUS C HUCMOJb30BaHMEM (opMmyn N-ro  4ieHa apupMETHYeCKOW U
TEOMETPUUCCKOI MPOrPECCHid, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh 4ieHBI MOCIEA0BATSILHOCTH TOYKAMU Ha KOOPJMHATHOW TJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIC C YHCIOBBIMH IOCIICJOBATSIBLHOCTSMH, B TOM YHCIC 3aJaudl W3
peanbHOM KH3HU (C UCTIOJIb30BAaHUEM KaJIbKYJISATOpa, IM(POBBIX TEXHOIOTHHN).

Pacrio3HaBaTh ¥ TPUBOAUTH TPHUMEPhl KOHEUHBIX M OECKOHEYHBIX IOCIIEA0BATEIBHOCTEH,
OrpaHUYEHHBIX MOCJIC/IOBATEIILHOCTEIH, MOHOTOHHO BO3paCTaIOIINX (yObIBarOIINX)
MOCIIEAOBATEIILHOCTEN.

HmMeTh mpeacTaBiieHHE 0 CXOANMOCTH MOCIIEIOBATEIbHOCTH, YMETh HAXOIUTh CYyMMY O€CKOHEUHO
yOBIBaIOIIEH TeOMETPUIECKO MTPOTPECCHH.

[TpumeHsITH METOo[ MaTeMaTHYeCKOM WHIYKIHH pH pelieHrn 3ajad.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumMeHoBaHue
(uudpossbie)
n/ pa3jiejioB U TeEM Bcer  KonrtpoJbH IIpakTH4eck
o0pa3oBaTe/ibHbIE
n MpPOrpamMmmbl 0 ble padoThI ue padoTsl
pecypcbl
UUCIIA 1
BbIYMCJIEHU L. bubanorexa [JOK
1 ParmonansHbie 11 1 https://m.edsoo.ru/77e09b
quciaa 13
(moBTOpEHUE)
®OYHKLIUMU.
Koop/uHars! 1 bu6mmoreka [IOK
2 17 1 https://m.edsoo.ru/77e09b
rpaduku. OyHKIN 13
u
e
3 7 https://m.edso0o.ru/77e09b
Berpaxenus ¢ 13
MepEMEHHBIMU -
YPABHEHUWS 1
CUCTEMBI bu6mmoreka [IOK
4 YPABHEHUU. 10 1 https://m.edsoo.ru/77e09b
JIunelnbie 13
YpaBHEHUSA
UUCIIA 1
BBIYNCJIEHNSL. bu6nmoreka [JOK
5 Crenens ¢ 6 https://m.edsoo.ru/77e09b
HaTypaJbHBIM 13
roKa3areyiemMm
AJITEBPANYECK bu6mmoreka [JOK
6 WE BBIPAYXKEHN . 23 1 https://m.edsoo.ru/77e09b
MHorousieHbl 13
AJITEBPANMYECK
WE BBIPAKEHU L. bubmuoreka [JOK
7 Dopmybl 14 1 https://m.edso0o.ru/77e09b
COKpAILEHHOTO 13
YMHOKEHHUS
YUCIIA U bubmuorexa [JOK
8 BBIUMCJIEHUSI. 10 https://m.edso0o.ru/77e09b
JlenumocTh 13
OYHKINHN. bu6mmorexa [IOK
9 JIluneitnas 16 1 https://m.edsoo.ru/77e09b
GyHKIMS 13
10 VPABHEHUS U 14 1 bubnmoreka [JOK
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https://m.edsoo.ru/77e09b13
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CHUCTEMBI https://m.edsoo.ru/77e09b
YPABHEHUI. 13
Cucremsbl
JIMHEHHBIX
ypaBHEHUU
IToBTOpEHME,
0606meHme bu6mmoreka [IOK
11 ’ 8 https://m.eds00.ru/77e09b

CHCTEMAaTHU3allHs 13
3HAHMI

OBIIEE KOJIMYECTBO

YACOB I1O 136

I[TPOI'PAMME



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

8 KUIACC

Kosaun4vecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHnoBanue
n/ | pasaesioB U TeM Bcer  KoHTpoJbH IpakTHYecK (1ipporsre)
oOpa3oBaTe/ibHbIE
n NporpaMMabl 0 ble padoThbI ue padboThbl pecypesI
YPABHEHUA U bubmuorexa [JOK
HEPABEHCTBA. 20 1 https://m.edso00.ru/6d40b7
HepasencrBa 04
AUCIA N bubmuoreka [JOK
BHIH/ICHEIEM' 17 1 https://m.edso00.ru/6d40b7
KBanpatubiii 04
KOpEHb
YPABHEHITA 1 bu6mmoreka [IOK
HEPABEHCTBA. 17 1 https://m.eds00.ru/6d40b7
KBagparusie 04
YpaBHCHHUS
AJITEBPANYECK
HE BBIPAXEHI . bu6mmoreka [IOK
HpobHo- 17 1 https://m.edso0.ru/6d40b7
paLOHAILHBIE 04
BBIPKCHHS
YPABHEHUS 1
HEPABEHCTBA. bu6mmoreka [JOK
Hpob6Ho- 19 1 https://m.edso00.ru/6d40b7
palOHAIbLHBIE 04
YpaBHCHHUS
bu6mmoreka [IOK
OYHKINU 15 1 https://m.edsoo.ru/6d40b7
04
AJITEBPANYECK bu6mmoreka [JOK
WE BBIPAJKEHU L. 14 https://m.edso00.ru/6d40b7
Crenenu 04
YUCIA U bu6mmorexa [IOK
BBIYMCJIEHUS. 7 1 https://m.edso00.ru/6d40b7
JlenuMoCTh 04
ggjg;i 2:;6’ bubaunoreka [LIOK
’ 10 1 https://m.edso00.ru/6d40b7
cHUCTEMaTH3aIs 04
3HAHUH
OBIIEE KOJIMYECTBO
YACOB I1O 136 8 0
ITPOIT'PAMME
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9 KIIACC

KojuuecTBO 4acoB DJIeKTPOHHbBIE
Ne ' HaumenoBaHue
Konrpoas (uudposore)
n/  pa3zesioB U TeM Bce IIpakTHyec
HbIEe o0pa3oBaTe/ibHbIE
n NMpOrpamMmbl ro KHe padoTsl
padoThI pecypcel
bubmuorexa [JOK
1 OVYHKINHU 25 1 https://m.edso0.ru/133
deaba
YPABHEHU 1 Eu6 10K
HEPABEHCTBA. HOIHOTCkKA
2 15 1 https://m.edsoo0.ru/133
KBanpatnbie deaba
HEpaBEHCTBA
YPABHEHUS 1N
HEPABEHCTBA. bu6mmoreka [IOK
3 YpaBHeHHS, 25 1 https://m.edso0.ru/133
HEpPABEHCTBA U UX deaba
CUCTCMBI
YU CJIOBBIE BuG OK
4 | TOCIENOBATENGH | o i e imsdio0 0133
OCTU U " ;’bé -£0500.
I[TPOI'PECCHUUA
AJITEBPANYECKHUE
BBIPAKEHA. bu6nmoreka [JOK
5 CreneHs ¢ 12 1 https://m.edso0.ru/133
palrOHAIBHBIM deaba
IIOKa3aTeiieM
[ToBTOpEHME,
o6o6menHe bu6mmoreka [IOK
6 ’ 34 1 https://m.edso0o.ru/133
CUCTEMAaTHU3aIUs deaba
3HaHUHU —
OBHIEE KOJIMYECTBO 136 5 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/133deaba
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Y4eOHblit Kypce «I'eomerpus»
MNOACHUTEJIbBHASA 3AIINCKA

['eomeTpHst KaKk OJWMH W3 OCHOBHBIX PAa3JIEIOB MIKOJHHONW MAaTEMAaTHKH, UMEIOIIHI CBOCH
LEeNbI0 00ECleYnTh H3yueHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHMA M B3aUMHOE
pacIioio’)keHne, OMHMPAECTCS Ha JIOTMYECKYIO, IO0Ka3aTeNbHYIO JMHUIO. LIeHHOCTh H3ydeHus
TEOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs 3aKIF0YACTCsI B TOM, YTO OOyJatOUIHiACs
YUUTCS TPOBOJUTH JIOKA3aTENIbHBIC PACCYKICHHS, CTPOUTHh JIOTMYCCKHE YMO3AKIIIOUCHHS,
JIOKa3bIBaThb HCTUHHBIC YTBEPXKACHUSA U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOIUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
yrBepxkaeHus. Ocoboe 3Ha4YeHWE JO0Ka3aTelbHas JTUHHS MMEET JUId YIIyOJEHHOTO H3y4YCHUs
MaTeMaTHKH.

HCHBIO HN3YUCHUA TCOMCECTPHUH ABJIACTCA HMCIOJb30BAHUC e€ Kak HHCTPYMCHTA IIpH
PCIICHHMU KaK MAaTEMAaTHYCCKHUX, TaK M MPAKTHYCCKUX 3a/ad, BCTPCUAIOMIUXCA B peaanoi/’I
*u3HU. OOyvaronuiicss JOHKEH HAYYUThCS ONPEAENsTh T€OMETPHUUECKYI0 (UTYpYy, OMHCHIBATH
CJIOBAaMH YepTEX WIM PHUCYHOK, HAaWTH IUIOMAJb 3€MEIBHOI0 Y4YacTKa, pPaCCUYUTHIBATH
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOMIIA. 3TOMy COOTBCTCTBYCT BTOpAas, BbBIYHUCIUTCIIbHAA JIMHUA B U3YUCHUN TI'COMCTPUHU.
[lpu peumieHun 3amady  MPAKTHYECKOTO  XapakTepa OOYYArOIIUHCS  yYUTCS  CTPOUTH
MaTeMaTHYECKUE MOJCIU pPEaTbHBIX JKH3HCHHBIX CHUTyallMld, TPOBOJUTH BBIYHUCICHUS U
OLICHUBATh aJICKBATHOCTb MOJyYECHHOTO pe3yJIbTaTa.

Oco6eHHOCTh yu4eOHOTO Kypca YIIYOJIEHHOTO M3YYEHUsI T€OMETPUU COCTOUT B TOM, UYTO
oOyuJaroruecs: He MPOCTO 3HAKOMSITCS C ONpeAeIEHHBIMU TOHATUSAMHU, & YBEPEHHO OBJIA/ICBAIOT
umu. CyliecTByIOIIME TEeMbl MpOTrpaMMbl 0a30BOTO Kypca T'€OMETpPHH H3y4daloTcs Ha Oomee
rIyOOKOM ypOBHE, a oOydwaromuecs NPHOOPETaloT YMEHHUs, MOMOTalolue UM YBEPEHHO
MMPUMCHATHE CBOU 3HAHUS HE TOJIBKO B MATEMATUKE, HO U B CMCKHBIX NPECIMETaxX, MPEKAC BCETO
¢uszuke u uHDOpMaTHKE, a TaKXKE TMOJIH30BATHCS MOMYYEHHBIMU 3HAHUSIMH TPU PEUICHUH
MPAKTUYECKHX 3a7au.

CormacHo yueOHOMY TUIaHy B 7-9 Kiaccax HW3ydaeTcsl YIIIyOJIEHHBIA Yy4eOHBIM Kypc
«["eomeTpusi», KOTOpBIA BKJIIOYACT CIEIYIOUINE OCHOBHBIE pa3jieibl coaepxkaHus: «Hagama
reomerpun», «IpeyroapHukn», «OKpyxkHOCTB»,  «UeTblpéxyronbHuku», «llomobuey,
«OneMeHTsl TpuroHomeTpumy», «l[lmomaam», a Takxke «Merox KoopAWHAT», «BeKTOpHI»,
«[IpeobOpa3oBaHUs MIOCKOCTHY.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 306 gacoB: B 7 kinacce — 68 vaca
(2 gaca B Henemo), B 8 kimacce — 64 gaca (2 yaca B Hezeno), B 9 kiacce — 68 vaca (2 waca B
HEJIETTIO).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Hauasia reomerpun

Hcropusi BO3HMKHOBEHMsT W pa3BUTUA TeoMeTpuu. HadanpHble NOHATUS T€OMETPHH.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHe 06 akcuome, TeopeMe, 10Ka3aTeIbCTBE, ONPEICICHUH.

B3auMHoOe pacrionoxeHue ToueKk Ha mnpsaMou. M3mepeHue miMHBI OTpe3Ka, pacCTOSIHUE
MEXIY TOUKaMHU.

ITomymnockocts U yros. Buasl yrios. M3mepenue BenuduH yriioB. BepTukanbHble U
cMexHble yribl. [lapamienbHble M NEpIEHAUKYISApHBIE IpsiMble. PaccTosHMe OT TOYKH 10
npsmoid. buccektpuca yria.

Jlomanas. Buael nomanbix. JnmHa  somMaHoW.  MHoroyrosmeHuku.  Ilepumertp
MHOTOyrosibHuKa. [IoHATHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBUYHBIE TPEICTABICHUS O paBEHCTBE QUTYP, UX PACIOJIOKECHUN, CHMMETPHH.

[Ipocreiimue noctpoenus. UHCTpyMEHTHI 151 UBMEPEHUN U TOCTPOEHUH.

TpeyroibHuKu

Bunst TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE, TYIOYTOJIBHBIE,
paBHOOEIpeHHBIC, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa U BEICOTA TPEYTOJIbHUKA.

PaBeHCTBO TpeyronbHUKOB. IlepBblii MU BTOpPOW NPU3HAKKM PABEHCTBA TPEYTrOJIbHUKOB.
PaBHOOeIpeHHbIE TPEYTOJBbHUKA U WX CBOMCTBa. [Ipu3Hak paBHOOEIPEHHOTO TPEYrOJbHUKA.
Tpernil npu3HaK paBEHCTBA TPEYTOJILHUKOB.

CooTHoIIeHNs MEX/ly CTOPOHAMH M yriaMH TpeyrojbHuKa. HepaBeHCTBO TpeyrojabHUKA.
HepaBeHCTBO 0 1iMHE JIOMaHOM.

Cummertpuunsble purypbsl. OCHOBHBIE CBOMCTBA 0ceBoi cummerpun. [Ipumepsl cumMmeTpun
B OKPY’KAIOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJjI0OB MHOTOYTOJIbHUKA

[TapajieabHOCTH TPSAMBIX, UCTOPUYECKHE CBENEHUsA O IocTynare EBkinaa v o poiau
Jlo6aueBCKOro B OTKPBHITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M NMPHU3HAKU MapauleIbHbBIX
npsimbix. CyMMa yriaoB TpeyrojibHHKa. BHemHue yribl TpeyrosnbHuka. CyMMa BHYTPEHHUX
YTJIOB MHOTOYTOJIBHUKA U CYMMa BHEIIHHUX YIJIOB BBIMYKJIOIO MHOI'OYTIOJIbHHKA.

IIpsiMmoyroJibHbIe TPEYIrOJIbLHUKHU

IIpu3Haku paBeHCTBA MPSIMOYIOJBHBIX TPEYrOJIbHUKOB. llepneHaukyissp U HakjIOHHas.
CBOICTBO MEIMaHbl NPSIMOYIOJBHOIO  TPEYrOJbHHMKA, IPOBEIEHHOM K THUIIOTEHY3E.
IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C yIiioM B 30°.

Okpy:KkHOCTH

[ToHSATHST OKPYKHOCTM M Kpyra. OJIEMEHTBl OKPYKHOCTHM W Kpyra: LEHTp, paauyc,
JMaMeTp, XOpJla, X CBOMCTBA. B3auMHOE pacrosnoxkeHne OKpYyKHOCTH U npsMoi. KacarensHas
U CeKylas K OKpyXHOCTH. OKpy»XHOCTb, BIMCaHHas B yroia. IIpocreimme moctpoeHus c
MIOMOILBIO UPKYJIA U TUHEHKHU.

I'eomeTpuuyeckne MecTa TOYEK

[lonsiTEe O TeoMeTpudecKoM MecTe ToueK. lIpumepsl reomMeTprudeckux MeCT TOYEK Ha
IJIOCKOCTH. buccekrprca yria u cepeIHMHHBINA NMEPIEHIUKYISP K OTPE3KYy KaK T€OMEeTpUYECKue
MecTa Touek. OnucaHHasi OKPYKHOCTb TPEYroJibHUKa, €€ LEeHTp. MeTol reOMETPUYECKMX MECT
TOYEK IIPU PELICHUU T'€OMETPUYECKUX 3a1a4.

IHocTpoeHusi ¢ MOMOIIBIO HUPKYJIA U JUHEHKH



Ucropuueckue cBenenns. OOOCHOBaHHUS MPOCTEHINMX TOCTPOCHUHM, STambl 3a/Jadyd Ha
IIOCTPOEHUs, PEIICHME 3a1a4 Ha IOCTPOEHUE LIUPKYJIEM U JINHEUKOM.

8 KUIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero mpu3HakKu M cBoiicTBa. IIpsMOyronbHHMK, poMO, KBaapar, HX
npu3Haku u cBoiicTBa. Tpameuus. PaBHoOenpeHHas Tpameuus, €€ CBOIMCTBa M IPU3HAKH.
[TpsamoyronbHas Tpaneuus. CpeaHsis JUHUS TPaCLHH.

Cpenssisi TMHMSI TpeyrojibHUKAa. MeToa yJIBOEHMsS MEAMaHbl TpeyroibHHKa. Teopema o
[EPECEYCHUH MEUaH TPEYrOJbHUKA.

Teopema Qaneca, TeopemMa O MPONOPIMOHAIBHBIX OTpe3Kax. Teopema Bapunbona ams
IPOU3BOJILHOIO YETHIPEXYTOJIbHHKA.

LleHTpanbHO-CUMMETPHYHBIC (PUTYPHI.

ITonoGue

[Tonobue TpeyronbHUKOB, KO3 dunueHT nogodus. [Ipuznaku momodus TPeyroJbHUKOB.
[TpumeHeHne no00Ms TPU PELLICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajad.

ILnomans

[Torsitme o momaau. CBoiicTBa IIiomane reomerpudeckux ¢uryp. IIpocreiimme
dopMynbl Ui IUIOIIAAM TPEYrolbHUKA, Mapajulejorpamma, pomba u Tpanenuu. Ilnomann
no00HbIX puryp. OTHOILIEHHE IIIO0IIAeH TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema [ludaropa. [Ipumenenune teopemsl Iludaropa nmpu pemeHMH MPaKTHYECKUX
3az1ad.

DJIeMeHThI TPUTOHOMETPHH

CuHyC, KOCHUHYC, TaHT€HC M KOTAHI'€HC OCTPOrO yrja HpsIMOYTOJIBHOTO TPEyroJibHUKA.
Tpuronomerpuueckre (yukuuu yrioB B 30°, 45° u 60°. TIpomopiuoHaIbHEIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1JIbI B 4eTBIPEXYT0JILHUKH, CBSAI3AHHBIC C OKPY/KHOCTBIO

BrnucanHble M LEHTpaJIbHBIE YIJIBI, YTOJI MEXKJY KACATEIBHOM M XOPIOH. YTIBI MEXIY
XopAaMM M CEeKylIMMHU. BrucaHHble U ONHCAHHBIE OKPY)KHOCTH TpEYrolbHHKAa U
4eThIpEXYroJpHUKU. CBOICTBA M TPU3HAKM BIHMCAHHOIO YETHIPEXYrOJbHUKA. B3aumHoe
pacrionio’)keHre ABYX OKpyxHocTed. Kacanme oxpyxnocteil. OOmue KacarelbHble K JABYM
OKPYKHOCTSIM.

9 KJIACC

Pemienue TpeyroibHMKOB

Cunyc, kocunyc, tanreHc yrioB or 0° go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXJecTBO. PopMyiibl puBeAcHUs. Pemienne TpeyroapHuKoB. Teopema KOCHHYCOB U Teopema
CHUHYCOB. PellleHne mpakTH4YecKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMBI KOCMHYCOB M TEOPEMBI
cuHycoB. Pemienne 3a1a4 reoMeTpUIECKON ONTUKH.

Tpuronomerpuyeckue GopMyIbl ISl TUIOMIAU TPEYTroIbHIKA, TapauieIorpaMma, pomoa,
Tpaneuuu. @opmyia ['epona. @opMyiia IUIOMIAAN BBITYKIOTO YETHIPEX YT OJIbHUKA.

ITono0ue TpeyronbHUKOB



Xopael ¥ I0I00HBIE TPEYTOJbHUKH B OKPYXKHOCTU. Teopema O MpOU3BEACHUH OTPE3KOB
XOpA, TEOPEMbl O IPOU3BEIECHUU OTPE3KOB CEKYIIUX, TEOpEMa O KBajpare KacaTeIbHOM.
IIpuMeHeHne Npu pelIeHuH reomMeTpuueckux 3axad. Teopemsl UeBbl u Menenas. Ilonsartue o
TOMOTETHH.

MeToa KOOpAUHAT

VYpaBHeHUEe TPSAMOM Ha IUIOCKOCTH. YTJIOBOW KOI((UIMEHT U CBOOOAHBIN UIIEH, HX
reoMeTpuueckuid cmbicia. [lapannenbHOCTh M NEPNEHIUKYISAPHOCTh NPSMBIX (4epe3 yrioBOMH
koa(durmeHt).

VYpaBHeHue OKpyXHOCTH. HaxoxjaeHue TmepeceueHUil OKPYKHOCTEH U MpsIMBIX B
KoopauHaTtax. PopMyna paccTossHUS OT TOUKM 10 mnpsmol. [lnmomans napamienorpamMma B
KOOpJMHATax, MOHATHE 00 OpPHUEHTHUPOBAaHHOH Iwiomanu. [IpuMeHeHne merona KOOpAMHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7auax.

BexkTopsl

BexTops! Ha minockoctu. CliojkeHUE U BbIUMTAHUE BEKTOPOB — IpaBUia TPEYroJibHUKA U
napajuiejorpaMmma. YMHOXKEHHE Bektopa Ha uuciio. Koopaunatel Bektopa. CroxeHue u
BBIYMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpa HA YKMCIIO B KoopAuHaTax. [[pumeHeHne BeKTOpoB B
¢busuke, LEHTpP Macc.

[Tonsitue o Oasmce (Ha miockoctH). Paznokenust BekTopoB 1o 0Oazucy. CkaispHoe
IIPOU3BE/IEHUE BEKTOPOB, TEOMETPUUYECKUN CMBICI U BBIPAKEHUE B JEKAPTOBBIX KOOPJIMHATAX.
JucTpuOyTUBHOCTD CKaNsipHOTO Ipou3BeneHus. CKalsipHOE MPOU3BEACHUE U MPOCLUPOBAHUE.
[IpuMeHeHre CKaIsipHOTO MPOU3BEACHUS BEKTOPOB JUISl HaXOXJEHUS JUIMH U YIJIOB. PeieHue
FEOMETPUUECKUX 3aJau C IIOMOILBIO CKAJIIPHOTO ITPOU3BEICHUS.

JITMHA OKPYKHOCTH M IJIOIIAb KpPyra

[IpaBunbHBIE MHOTOYTOIBHUKH. J[JIMHA OKpYXHOCTH. ['pagycHast u paguaHHas mMepa yria,
BBIUNCJIEHWE JJIUH IOyr OKpyxkHocred. Ilnomane kpyra, cextopa, cermeHra. Mcropuueckue
CBeZIeHMsI 00 U3MEPEHNH JJIMHBI OKPYXHOCTHU U TUIOIIAIH KpyTa.

JBHKEeHUS MII0CKOCTH

LlentpanbHas cummerpus. lLlenTpanbHo-cummeTpuunble Gurypsl. I[loBopotr. OceBas
cummeTpus. PUrypbl, CHMMETPUUHBIE OTHOCUTEIIBHO HEKOTOPO# ocu. IlapanienbHslii nepeHoc.

[TonsiTue nBuxeHuss U ero cmoiictBa. PaBenctBo ¢uryp. IlposBinenuss cummerpuu B
IpUpoOJe, JKUBOMHMCH, CKYyJIbNType, apxutTekrtype. Kommosuiuum nBumxeHuil (mpocreiimiue
npuMepsl). [IpumeHeHne B reoMeTpuieckux 3a/1a4ax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAMMBI MO MAaTeMaTHUKE XapaKTEepU3YIOTCS B
YacTH:

1) maTprMoTU4eCKOro BOCIIUTAHUSA:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSIM POCCHMCKMX MAaTeMaTUKOB M POCCHUUCKOMU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTUKEHHUI B IPYTUX HAyKax U MPUKIaTHBIX
chepax;

2) rpa:KIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBINMOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaiu3alliud €ro Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, TPOLIETyp TPakIaHCKOTro oO0ImiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTUYECKOTO 0O0pa30BaHUs HA MPOTSHKCHUH BCEU
JKU3HH JIJIS1 YCTIETHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPHUH OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

CITOCOOHOCTBIO K HSMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIECHUN, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIINEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH JIJISl PA3BUTHS [IMBUIIM3AIIAN, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKHA MU MaTEMaTHYECKOU
KyJIbTypOH Kak CpEJICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU HCCIICIOBATEIHCKON
JIeATeIIbHOCTH;

6) ¢usuyeckoro BoOCHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTBIO TPUMEHATH MaTEMaTHYECKHE 3HAHUS B HMHTEPECax CBOETO 3/I0POBBA,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), COPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) IKOJIOrM4€eCcKOro BOCIIMTAHUS:

OpUEHTAIle Ha MPUMEHEHUE MaTEeMaTHYeCKHX 3HAHUH ISl pelleHus 3ajgad B o0yacTu
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS TMOCTYNKOB W OLIEHKM HMX BO3MOXHBIX



HOCJEICTBUM Il OKpY’Karollled Cpelibl, OCO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTMYECKHX
npoOJeM U MyTel UX PEIICHHUS;

8) aganTannu K M3MEHSIOUMMMCH YCJI0BUSM COUMAJIBLHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEIECIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCA Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIIMU U3
OIIBITA IPYTUX;

HE00XOAUMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HaHWMH, (HOPMYIMPOBATH WJEH, MOHATHS,
TUIOTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM UYHUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH JEPULNTHI
COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYAallMI0, BOCIHPUHHUMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TpeOylOLIUIl KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMble pEIIEHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, GOPMUPOBATDH OIbIT.

METANPEIAMETHBIE PE3YJIBbTATHI

B pesynbrare ocBOEHHS MPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus y oOydaromerocss Oyayr CGOPMHUPOBAHBEI MeTampeaMeTHbIEe Pe3yJbTaThl,
XapaKTEPU3YIOIIHUECS  OBJIAJCHUEM  YHUBEPCAIbHBIMU  TO3HABATEIbHBIMH  JICVCTBUSIMHU,
YHUBEPCAIbHBIMM KOMMYHHMKAaTUBHBIMU JEHCTBUSIMH U YHUBEPCAIbHBIMH PETYJISATUBHBIMU
NEeNCTBUSIMMU.

ITo3naBaTebHbIE YHMBepPcaJlbHbIe YUeOHbIe AelicTBUS
ba3oBble JlornyecKue AeicTBUA:

BBISBIISAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEAENeHUs TMOHATHUH,
YCTaHABJIMBaTh CYIIECTBEHHbI NpHU3HAK KJIAacCU(PUKALMK, OCHOBAaHUA JUIsi 00O0OLIeHUs u
CpaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAIU3A;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MpPeoOpa3oBHIBaTh CYKIEHHS: YTBEpIUTENbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIE;

BBISIBJISITH MaT€MaTUYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs B (paxTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpe/ylaraTb KPUTEpUM ISl BBIABICHHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JlenaTh BBIBOJBI C HMCIHOJIB30BAHWEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEPXKAEHUH (MpsMbIe U OT MPOTHBHOTO),
IPOBOJIUTH  CAMOCTOATENBHO  JIOKA3aTeNbCTBA MaTeMaTHYeCKUX  (aKTOB, BBICTPAUBATh
apryMEHTalHi0, IPUBOANTh IPUMEPBI U KOHTPIPUMEPHI, MPUMEHATh METOJ MaTeMaTUYECKOU
WHAYKIIUHU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CMOco0 pemieHus: y4deOHOW 3amaud  (CpaBHHMBATh HECKOJIbKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOAAIIMM ¢ Y4ETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebCKue AeiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH
BOIIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUNE, MTPOOJIEMY, CAMOCTOSITEILHO YCTaHABIUBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIOTE3Y, ApIYMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;



MPOBOAMTH MO CaAMOCTOSITENIbHO COCTABJIIEHHOMY IJIaHY AKCIEPUMEHT, MCCIEI0BaHUE T10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUS M BBIBOABI IO pe3ylibTaTaM MpPOBEAEHHOTO
HAOJIO/IEHUSI, HCCIIEIOBaHMs, JKCIEPUMEHTa, OICHUBATh JOCTOBEPHOCTh IOJYyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIICHHIA;

MIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIAOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Patora ¢ undopmaunmeii:

BBIABIIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBbIX, HCO6XOZ[I/IMBIX JJIS
peleHus 3a1auu;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IMpE/ICTABICHHUS,

BBIOMpaTh (HOpMy MpencTaBIeHUS MHPOPMALUU M HIUTFOCTPHPOBATH pelIacMble 3aJauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh  HAAEKHOCTh HMHGPOPMALMKM 1O  KPUTEPHUSAM, MPEAJIOKEHHBIM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMyHUKaTHBHbIE YHHBepPcalbHbIe Y4eOHbIe el cTBHA:

BOCIIPUHUMATh U (HOPMYIHPOBATh CY)XIEHHsSI B COOTBETCTBHMU C YCIOBUSMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHS IO XOIy pEUICHHs 33aJa4d, KOMMEHTHPOBATH IIOJYYEHHBIN
pe3ynbTar;

B X0/€ OOCYX/IEHHUS 33a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXKJIAaeMON TEeMbl, MPOOIEMBI,
pemraeMoil 3a1auM, BBICKA3bIBaTh WM, HAlleJCHHBbIE Ha MOMCK PELICHMs, CONOCTAaBIATH CBOU
CYXKICHUS C CY)KJIEHUSIMHU IPYI'MX YYaCTHHUKOB Jauajora, oOHapyXHBaTh pa3jMuue U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMyIUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

NpPEICTaBIIATh PE3yJIbTaThl pEIIeHHs 3a7ay, SKCIEePUMEHTa, HCCIEeNIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad Mpe3eHTaluu |
0COOEHHOCTEHN ayAuTOpUH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI TpU
peleHnH y4eOHBIX MaTeMaTH4YecKMX 3ajJlad, MPUHUMAaTh IeJlb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM paboTHI, pacpeaessaTh BUIbl paboT, 10roOBapuBaThCs,
00CyX1aTh MPOIECC U Pe3yJbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OIICHWBAaTh KAayeCTBO pe3yJbTaTa W KauyecTBO CBOErO BKJaja B
OOIIMI Pe3yNbTaT IO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYACTHHKAMH B3aUMOICHCTBHSI.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
BBIABJIATH HpO6J’IeMBI oJid pCeUICHUA B JKN3HCHHBIX u y‘IG6HBIX CUTyaluAx,
OpPUEHTUPOBATHCS B PA3JINYHBIX MOAXO0AaX MPUHATHUS peLICHUH (MHAUBUAYAIbHOE, TPYIIIOBOE);
CaMOCTOATCIIbHO COCTABJIATH IJIaH, aJITOPUTM PCUHICHUA 3a1a4n (I/IHI/I €ro ‘-IaCTB), BI:I6I/IpaTB
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJIJIEKT:

BJIQJICTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpOIecca W PEe3ysibTara pemieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIIMH U PEQIICKCHH;

NPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTh IPH PEIICHWH 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATCILHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJIEHHBIX OIIHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUC pesynLTaTa JCATCIIBHOCTU HOCTaBHeHHOﬁ e u YCJIOBI/IHM,
OOBSCHATH MPUYMHBI JTOCTHKEHUS WIIM HEJTOCTHKEHUS 1ICJIU, HAXOAUTh OIHUOKY, 1aBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OMOILIUN HpI/I I/I3y‘~I€HI/II/I MAaTEMAaTHUYCCKUX O6’beKTOB 158 d)aKTOB, 1aBaThb
3MOLII/IOHaJIBHyIO OI_ICHKy pemeHI/m 3aJa4n.

INPEJAMETHBIE PE3YJIBTATDBI

K xoHiy o0yuenus B 7 kjacce 00y4Jaromuics MOIyIUT CIAESIYIOIIUE IPEIMETHBIE Pe3yIbTAThI:

Pacnio3HaBaTh HM3ydeHHbIE Te€OMETpHUYECKHE (UIYpbl, ONpPEAENsATh HUX B3aUMHOE
pacroyio’)keHne, HU300paxaTh I'e€OMETPHUUECKUE (UIYphl, BBIIOJIHATH UYEPTEXKU 10 YCIOBUIO
3anaun. M3MmepATh JIMHEWHBIE W YIVIOBBIE BEIMYMHBL. Pemare 3a1ayd Ha BBIYMCICHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NPUKUAKY ¥ OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH IPEAMETOB B pEalbHOU
KHU3HHU, pa3MepoB IPUPOAHBIX OOBEKTOB. Pa3nmuare pa3mepbl 3TUX OOBEKTOB MO MOPSAAKY
BEJINYUHBI.

Ctpouth 4epTeXHM K FT€OMETPUUECKHUM 3a/1a4aMm.

Ilonb30oBaTbcsd MNpPU3HAKAMHM PABEHCTBA TPEYIOJBHHUKOB, MCIOJIb30BaTh IIPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

IIpOoBONTE JIOTHYECKHUE PACCYKICHHS C UCIIOJIB30BAHMEM I'€OMETPUYECKUX TEOPEM.

ITonb30BaTbcs MNMpPU3HAKAMU PABEHCTBA IMPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJbHUKA, B PpELICHUU
FeOMETPUYECKUX 3a1au.

OnpenensaTb NapauIeIbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemrare 3a1aun Ha Ki1eT4aToil Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HAYEHHUS YIJIOB B
F€OMETPUYECKUX  3aJa4aX C  HUCIHOJIb30BAHMEM CYMMBI  YIVIOB  TPEYrOJbHHKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JBYX MapaleNbHBIX
IPSMBIX CEKyIIel. PemaTe npakTHYecKue 3a1a4M Ha HaX0K/ICHUE YIJIOB.

Bnaners monsituem reomerpuueckoro mecta todek (I'MT). Onpenenstb OuccexkTpucy
yIrila W CEpEeAUHHBbIN NEPHEHAUKYIAp K OTpPe3Ky KaK TE€OMETPUYECKHEe MeCTa TOYeK.
[Tonb30BaTbes moHATHEM TreomeTpuyeckoro wmecra Todek (I'MT) npu  nmokasarenbcTe
T€OMETPUYECKUX YTBEPKACHUM U NIPU PEILICHUH 3a1a4.

DopMynMpOBaTh ONPEACIICHHUS OKPYKHOCTH M Kpyra, XOpAbl U JuaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJE€Th MX CBOMCTBAMU. YMETh JIOKAa3blBaTh W IPUMEHATH 3TH CBOMCTBA IpHU
peLICHUH 3a1a4.

Bianers NmoHATHEM OINMCAaHHOM OKOJIO TPEYrOJBbHHMKA OKPYKHOCTH, YMETh HaXOOUTh €€
HeHTp. Jlokas3plBaTh M HCIOJIb30BATh (PAKTBI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA



IIEPECEKAIOTCS. B OJHOM TOYKE, U O TOM, YTO CEpEAMHHBIC IEPINEHAMKYISPBl K CTOPOHAM
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOU TOUKE.

Biamers 1nOHATHMEM KacaTeNbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCid TEOPEMOM O
NEPIEHIUKYIIPHOCTU KacaTeIbHOM M pajnyca, IPOBEAEHHOIO K TOUYKE KacaHus. Jloka3biBaTh
PaBEHCTBO OTPE3KOB KACATENbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHON TOYKH, U IIPUMEHATH
9TO B PELIEHUU I'€OMETPUYECKUX 3a/1a4.

I[OKaSHBaTB U MPUMCHATH HpOCTCfIH.IPIC TCOMECTPUUCCKHUEC HCPABCHCTBA, INOHHMATb HX
IIPAKTUYECKUNA CMBICIL.

ITpoBOAUTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C TOMOILBIO HUPKYJIS U JINHEHKH.

K koniy o0yuenus B 8 kjiacce o0y4yaromuics MOIy4UT CISAYIOINE IPEAMETHBIE pe3yIbTaThl:
Pacrnio3HaBaTh OCHOBHBIE BM[bl YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, I10JIb30BAaThCS MX
CBOWCTBAMM IHIpU pEIIEHUM TEeOMETpPUYECKMX 3ajad. Pa3nuyare mnpu3Haku U CBOMCTBa
napajienorpaMMa, pom0a M HpSIMOYTOJBHUKA, TOKA3bIBaTh MX W YBEPEHHO NPUMEHSTH TPHU
peLIeHNH TEOMETPUYECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKM MNEPECEUEHHUs] MeIuaH TPeyrojibHuKa (LIEHTpa Mmacc) B
peLIeHUH 3ajay.

Bnagers nonsTuem cpeaHel JTMHUM TPEYrOJdbHUKA M TpAlelUH, IPUMEHITh UX CBOWCTBA
IpU pEeUIeHUH TreoMeTpuueckux 3anad. lcmonb3zoBaTh Teopemy aneca U TEOpeMy O
PONOPLHUOHATIBHBIX OTPE3KaX, IPUMEHSATh UX Ul PELICHUs IPAKTUYECKUX 3a/1a4.

Pacrnio3HaBaTh LIEHTpaJIbHO-CUMMETPHUYHBIE (DUTYPBI W HCHOJbL30BaTh MX CBOICTBA NpHU
peLIeHNH 3a]1a4.

Brnagerp  moHATHSAMM  1OAOOMS  TPEYroJbHUKOB,  Ko3(d¢duuueHnta  mopobdus,
COOTBETCTBEHHBIX  JJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMeTh mpejacTaBieHUE O
npeoOpa3oBaHuu MoAoOHMs U O MoAoOHBIX ¢urypax. Ilomp3oBarbes NpHU3HAKaMM MMOJIO0US
TPEYrOJIbHUKOB NPHU PEIICHUH T'€OMETpUYEeCcKUX 3ajad. Jloka3pIBaTh U MPUMEHATH OTHOILEHUS
IPOMOPLMOHAILHOCTY B MPSAMOYIOJbHBIX  TpeyrosibHukax. [lpumensrs mopobue B
IIPAKTUYECKUX 3a7adax.

BeiBoguTh W HMCHONB30BaTh MpocTeiimue (GopMynbl Ui IUIOMIAAH TPEYroJIbHUKA,
napajuiejorpamMma, pomba W Tpamnenuu. BerauciaTe (pazauyHBIME - CHOCOOAMH) TIJIOMIATH
TPEYrojibHMKa ¥ IUIOMAAM MHOTOYroJIbHbIX (uryp (mosb3yach, TIle HEO0O0XOIUMO,
KaJIbKYJIATOPOM). 3HaTh OTHOIIEHHUE IUIONAAel MOJOOHBIX (UTYp W MPUMEHATh NPU PELICHUU
3az1a4. [IpuMeHATh MONy4YEeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

[Tonb3oBatbes Teopemoit Iludaropa s pemieHuss reOMETPUUYECKHX M MPAKTUYECKHX
3agad. CTpoUTh MaTEeMaTHMUYECKyI0 MOJENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSATENIbHO JAeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagers noHsTHEM BIMCAaHHOIO M LEHTPAJIbHOIO YIVIa, YIJla MEXAYy KacaTelIbHOM Hu
XOpJIOM, ONMCAaHHOM W BIIMCAHHOM OKPYXHOCTH TpPEYrOJIbHUKA M YETBIPEXYTOJIBHUKA,
MPUMEHSTh UX CBOWCTBA IIPU PEILIEHUH 3ajau.

[TpuMeHATh NOTyYyeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJENH AJIs
3aJa4 peaJbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOX0IUMO, KATIbKYJIATOPOM).

K koHiy 00yuenus B 9 kjacce o0ydyaromuics MOIyduT CIeAYIOIIUe PEAMETHBIE pe3yIbTaThl:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIIMH OCTPHIX YIJIOB, YMETh HAXOIUTh C MX IOMOUIBIO
pasJMYHbIE  BJEMEHThl  NPSIMOYIOJbHOIO  TPEYrojbHHKA  («pPELIEHHE MNPSIMOYIOJbHBIX



TPEYrOJIbHUKOBY»). HaxoauTk (C MOMOIIBIO KAJIBKYJIATOPA) MJIWHBI U YIJIBI IS HETAOJIWUHBIX
3HA4YCHUM.

[Tonb30BaTbest GOpMyNIaMy TIPUBEICHUSI I OCHOBHBIM TPHUTOHOMETPHYECKUM TOXKIACCTBOM
JUTSL HAXOKICHHSI COOTHOILICHUN MEX]Ty TPUTOHOMETPHUUYECKUMH BETUYMHAMHU.

Jloka3pIBaTh TEOpEeMy CHHYCOB M T€OPEMY KOCHHYCOB, IPUMEHATh UX I HaXOXKICHUS
pa3MYHBIX JJIEMEHTOB TpPEYTOJNIbHHKA («PCIICHHWE TPEYTOJIBHUKOBY), TIPH  PEHICHUH
TEOMETPHUSCKUX 3a7ad. [[pUMeHATh MOJTydeHHBIC 3HAHUS [P PEIICHUN MPAKTHYECKUX 3a71ad.

[IpyMeHsSTh TPUTOHOMETPHIO B 33JaYax Ha HAXOXKJICHHE IUIOIIAIU, BHIBOJUTH U BIAJIETh
TPUTOHOMETPUUECKUMHU (popMynamMu Ajsl IUIOLIaAM TPEYrojbHUKA, Mapajuiesorpamma, pomoa,
Tpanenuy, BBIBOAUTH W MpUMEHATh Gopmyny ['epona u dopmyrmny uisi TUTOMIANM BBITYKIOTO
YEeTBIPEXYTOJILHUKA.

HmeTh npeacTaBiieHne 0 TOMOTETHH, TPUMEHSATH B TPAKTUUYECKUX CUTYAIUIX.

Hcnonws3oBath Teopembl UeBbl 1 MeHenast Ipu pelieHny 3a/1a4.

Hcronp30BaTh TEOPEMBI O BIIUCAHHBIX YTJIaX, YIIIax MEXIy XOpAaMu (CEKYIUMH) U yriie
MEXTy KacaTeJIbHON ¥ XOPI0H MPHU PEIICHUH I'eOMETPUICCKHX 3a1a4. JloKa3pIBaTh U MPUMEHITH
TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOPJ, O MPOM3BEIECHUH OTPE3KOB CEKYIIMX, O KBajpare
KacaTeJIbHOU.

Bnanere moHATHEM KOOpIMHAT Ha IUIOCKOCTH, paboTaTh ¢ ypaBHEHHEM MpsIMO Ha
IUIOCKOCTH. BnasieTs moHATHSIMHU yriioBOro Ko3(dduumenra u cBOOOAHOTO 4iieHa, TOHUMATh UX
TEOMETPUUYECKUN CMBICT U CBsI3b YITIOBOro Kodd¢uiuMeHTa ¢ BO3pAaCTaHHEM U YObIBAaHHUEM
JUHEHHONW (QyHKIMH. YMeThb pelaTrh METOAOM KOOpAMHAT 3aJaud, CBS3aHHBIE C
MapajuIeIbHOCTRIO M MEPICHANKYISIPHOCTBIO TIPSMBIX, MEPECCUCHUEM MPSMBIX, HaXO0XKICHUEM
TOYEK IEepEeCcCeUeHUsl.

BeiBOIUTh U BIAJETh ypaBHEHUEM OKPYKHOCTH. Mcrmonb30BaTh METON KOOPIWHAT AJis
HAXO0XJICHUS TIepecedeHH OKpyKHOCTE! U psIMbIX. Bragets popmynamu pacCTOSIHUS OT TOYKU
JI0 TIPSIMOH, IIJIOLIA/IM MapajielorpaMMa B KOOpJAUHAaTaX, UMETh MOHATHE 00 OPUEHTHPOBAHHON
wiomaan. [lomp30BaTbcss METOJOM KOOPAMHAT Ha TUIOCKOCTH, MPHMEHSTH €r0 TPH PEHICHUU
TEOMETPUUECKUX M TPAaKTHUECKUX 3anad. [IpuMeHATh MeToJ KOoOpAuHAT B MPAKTUKO-
OpUEHTUPOBAHHBIX TEOMETPUYECKUX 3a/1adax.

Bragerp moHsTHEM BEKTOpa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI, YMHOXaTh Ha
YHCIIO, BJIAJETh NpaBWJIaMU TpPEYroJbHUKAa W MapajuiesorpamMma. BiageTs HpakTHUECKUMU
MHTEPIIPETAIUSIMA BEKTOPOB. YBEPEHHO IIOJIb30BaThCid KOOpAMHATAMU BeKTOpa. Braners
CJIO)KCHHEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA Ha YUCIIO B KOOPAMHATAX.

Nmetp mpeacraBienne o 6a3uce (Ha MIOCKOCTH). PackmampiBaTh BEKTOpHI MO 0Oas3ucy.
PacknmagpiBaTh BEKTOPBI CHJI  C  TIOMOIIBIO TPOCIUPOBAHUS W  TPUTOHOMETPHUCCKHUX
cooTHomeHuH. [I[pUMEeHSITh MOTydeHHBIE 3HAHUS B IPOCTEUIINX (PU3NUECKHUX 3aauax.

Bragets moHsATHEM CKaNsPHOTO MPOU3BEACHUS BEKTOPOB, TOHUMATh €r0 TeOMETPUUYECKUN
CMBICII M YBEPEHHO TIOJH30BATHCS €r0 BBIPAKCHHEM B JIEKAPTOBBIX KOOpAWHATAaX. 3HATh
JTUCTPUOYTUBHOCTh CKAJSIPHOTO TPOM3BEICHHUS W €Tr0 CBS3b C MpOCIHHUpOBaHHEeM. [IpHMeHSTH
CKaJIsIpHOE TIPOU3BE/IEHUE BEKTOPOB LIS HAXOXKICHUS JJIUH U yIIoB. Pemarh reoMmeTpuieckue
3aJa4d C TOMOIIBIO CKAJISPHOTO Mpou3BeAeHus. lcmonb30BaTh CKaIspHOE IPOU3BEICHHE
BEKTOPOB B ajredpandeckux U (U3MUecKux 3aJadax.

Brnajers MOHATHSIME MPaBUIBHOTO MHOTOYTOJBHUKA, JUTHHBI OKPY)KHOCTH, JUIMHBI JTyTH
OKPYXHOCTH M PaJMaHHON Mephl yria, BRIYHUCIATH IUIOMIATL Kpyra U ero vacreil. [loHumarh
CMBICT yucia 7. [[pUMEHSTh MOTYYeHHBIE YMEHHS MPH PEIICHUU MPAKTUYECKUX 3a7ad. 3HATh
HCTOPUYECKHE CBEIEHUSI 00 M3MEPEHUH JUTMHBI OKPY>KHOCTH U TUIOLIAId Kpyra.



HNmets mpencraBieHue o MmpeoOpa3oBaHWM IIOCKOCTH, O ABIXKEHUsAX. HaxomuTs ocw,
HEHTPHl CHUMMETPUH (UTYp, ILEHTPHl MOBOPOTA, HAXOIUTh KOMIIO3UIUU MPOCTEUIINX
npeoOpaszoBanuii. [[puMeHATh IBHKEHUS TIOCKOCTH MIPU PEUICHUH TEOMETPUYECKHX 3a/1a4.

[IpuMeHsATh TONyYCHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMATHUECKHE MOJENHU IS
3a/1a4 peaybHOM )KU3HU U MIPOBOJUTH COOTBETCTBYIOINE BHIYMCICHHUS C IPUMEHEHUEM ITOI00HS
U TPUTOHOMETPHYECKUX (PYHKIMH (TIONB3YSCH, I7Ie HEOOX0IUMO, KAIBKYIIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
N HaumenoBanu KoumnvecTBo 4acoB DJIEeKTPOHHbIE
© | epa3leioB H (uudposbie)
n/ Bcer Konrpoabsnsl  IIpakTnyecku
TeM o0pa3oBaTe/bHbIE
n 0 e padoThlI e padoThlI
NPOrpaMMmblI pecypcsl
IIpocreiimue
FEOMETPUYECKU
e Gurypsl 1 ux bubmumoreka [IOK
CBOMCTBA. 14 https://m.edsoo.ru/7f415e
Usmepenue 2e
FE€OMETPUUECKU
X BEJIMYUH
bubmuorexa [JOK
TpeyronbHUKU 22 1 https://m.edsoo.ru/7f415e
2e
[TapannensHbie
OSMBIC. CYMMA bubnnorexa [HJOK
PIAMBIE, €Y 14 1 https://m.edsoo.ru/7f415e
yIJI0B 2%
TPEYroJIbHUKA -
OKpyXHOCTb U
< Py bubnnoreka [HOK
pyT- 14 1 https://m.edsoo.ru/7f415e
I'eomerpuyecku %6
€ TIOCTPOEHUs =
[ToBTOpeHue, bubnuotexa [JOK
00001eHne 4 1 https://m.edsoo.ru/7f415e
3HAHUMN 2e
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 0
I[TPOI'PAMME



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

8 KUIACC

KosaunyecTBo 4acos DJIeKTPOHHbBIE
Ne HanmenoBanue
(undposBbie)
n/  pasiesioB M TeM Becer  KoHTpoJbH IpakTHyeck
oOpa3oBaTeJibHbIE
I nporpaMmMabl 0 ble padoThI ue padboThbl
pecypcbl
YeThIpE€XYyroJIbHUK Bubmaorexa ITOK
12 1 https://m.edsoo.ru/7f417e
u
18
Teopema Daneca
U TeopemMa o
HPONOpLHOHATEH bubnunoreka LIOK
15 1 https://m.edsoo.ru/7f417e
BIX OTpE3KaXx, 18
[10J00HBIE o
TPEyroJIbHUKH
IImomans.
Haxoxxnenue
IUIoIaae bu6nmorexa LIOK
TPEYTOJIbHUKOB U 14 1 https://m.edsoo.ru/7f417e
MHOT'OYTOJIbHBIX 18
¢buryp. [Inomaau
mo00HbBIX pUryp
Teopema
TMudaropa u bubmmoreka IIOK
10 1 https://m.edsoo.ru/7f417e
Hayaja 18
TPUTOHOMETPHUU T
Vel B
OKPY>KHOCTH.
Bnucannsie u
OTIMCaHHbBIC bubmmoteka IIOK
YeThIPEXYTOJbHUK 13 1 https://m.edsoo.ru/7f417e
n. KacarenbHble k 18
OKPY>KHOCTH.
Kacanne
OKPY>KHOCTEHN
IloBTOpEHNME, bubmuorexa [JOK
000011IeHNE 4 1 https://m.edsoo.ru/7f417e
3HAaHUM 18
OBHIEE
KOJIMYECTBO
YACOB I10 68 6 0

[TPOI'PAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanmue
(undposBbie)
n/  pasgenoBuTeM  Bcer = Kourpoabnbl  IIpakTuyecku
oOpa3oBaTe/ibHbIE
I nmporpaMmMabl 0 e padoThbI e padoThbI
pecypchbl
Tpuronomerpus.
Teopembl
KOCHEVCOB I bubmuorexa [JOK
Y 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. 2
Pemenue _
TPEYroJIbHUKOB
[IpeobpazoBanu
€ moo0ous. bu6nmorexa LIOK
Metpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2c
OKPYKHOCTH
bubnuoreka [{OK
Bexropsl 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI Bbu6mmoteka [JOK
KOOpJMHAThI Ha 9 1 https://m.edsoo.ru/7f41al
IIOCKOCTH 2c
IIpaBunbHbBIE
MHOTOYTOJIbHUK
u. Jlnuna bubmmoteka IIOK
OKPYXHOCTH U 8 https://m.edsoo.ru/7f41al
IUIOLIAab Kpyra. 2c
Beruucnenue
IIomanaeu
TBHsKers bubnuoreka [{OK
6 https://m.edsoo.ru/7f41al
TIJIOCKOCTH
2c
IToBTOpEHME,
N bubmuoreka [{OK
’ 7 2 https://m.edsoo.ru/7f41al
CUCTEeMAaTH3aIIH 2c
3HAHUU o
OBIIEE
KOJIMYECTBO
YACOBIIO 68 6 0

[TPOI'PAMME
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Y4eOHblii Kypc «BepoSITHOCTH M CTATHCTHKAY
HOACHUMTEJIBHASA 3AIITMCKA

B coBpemeHHOM ITU(PPOBOM MHUpE BEPOSTHOCTh U CTATHUCTUKA IPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTh KaK C TOYKH 3PEHUS NPAKTUYECKUX MPUIOKEHHUH, TaK U UX POJIM B 00pa3oBaHMH,
HE00X0MMOM KaxkaoMy 4enoBeky. Bo3pacraer uucino npodeccuii, mpu oBiIageHUH KOTOPBIMU
TpeOyeTcst xoporras ©0a30Basi MOATOTOBKA B OOJACTH BEPOATHOCTH W CTAaTHCTUKH, TakKas
NOJATrOTOBKA BaKHA JUISI MPOJOIDKEHHS OOpa30BaHHs W JUISL YCIEIIHOM HpodecCHOHaIbHON
Kapbephl.

Kaxaplii 4emoBeK IOCTOSHHO IPUHMMAET PEIICHUS HAa OCHOBE HMMEIOIIMXCA y HEro
JMaHHbIX. [l 0OOCHOBAaHHOTO NPUHATHS PEIICHUS B YCIOBUAX HEJAOCTaTKa WM H30bITKA
uHpopmanuu HEOoOXOJAUMO B TOM YHCIE XOpOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MBbIIIICHHE. VIMEHHO NO3TOMY BO3HUKJIA HEOO0XOAMMOCTh (OPMHPOBATH Y
oOyyaromuxcst pyHKIMOHAIBHYIO IPAMOTHOCTb, BKIIIOYAIOLIYIO B ¢€0s1 yMEHHE BOCIIPUHUMATD U
KPUTUYECKH aHAIM3UPOBATh MH(POPMAIIHIO, IPEACTABICHHYIO B PA3IMYHBIX (OpMax, MOHUMATh
BEPOATHOCTHBI XapaKTep MHOTUX pEabHbIX IPOLIECCOB U 3aBUCUMOCTEH, NPOU3BOAUTH
IIPOCTEHINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM MpHUHLUUIAMU cOOpa, aHaiuM3a U
NPEICTaBICHUS JaHHBIX W3 Pa3IMYHBIX cep XU3HU OOIIECTBAa W TOCYJapCTBa MPHOOIIACT
o0yJaromuxcst K OOIIECTBEHHBIM HWHTepecaM. l3ydeHne OCHOB KOMOWHATOPHKH pPa3BUBACT
HaBBIKM OpraHM3aluu Iepebopa M MOJCUETa YuCla BapUAHTOB, B TOM 4YHCJE B MPUKIAIHBIX
3aJadax. 3HAKOMCTBO C OCHOBaMU T€OpHUHU TpadoB CO3MaET MaTeMaTHUeCKUM (QyHIaMEeHT JJis
dbopMUpOBaHHS KOMIIETEHIIMH B oOsacT UHPOPMATHKU U LUPPOBBIX TexHonoruu. Ilpu
U3YYEHUHU CTaTUCTUKM W BEPOATHOCTH OOOTalaloTCsl MPEACTaBICHUsS OOydaroluxcs o
COBPEMEHHOM KapTMHE MHpa W METOJaX €ro HCCIEIOBaHMs, (POPMUPYETCS] NOHUMAHUE POJIU
CTaTUCTHKM KaK HCTOYHMKA COLIMAIBHO 3HAUYUMOM HH(POPMALUU M 3aKIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B cooTrBercTBUM € JaHHBIMH LEISIMH B CTPYKType€ IpOorpaMMbl ydeOHOro Kypca
«BeposITHOCTh M CTAaTUCTHKA» OCHOBHOTO 00IIero oOpa3oBaHUs Ha YIIIYOJIEHHOM YPOBHE
BBIJIETICHBI CIIEAYIOIINE COJEpKaTeNbHO-MeTOaAuYecKe JIuHUM: «lIpencraBneHne AaHHBIX U
onucaTeNbHasl CTaTUCTHKa», «BeposTHOCTb», «JneMeHThl KOMOMHATOpHKH», «BBeneHue B
Teoputo rpadoBy», «MHOKecTBa», «JIoruKay.

Copnepxanne nuHun «llpencraBieHne JaHHBIX W OMUCATENbHAs CTATHUCTHKA» CIYKUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOPMALIMEH: OT YTEHUS U UHTEPIpETaLUuu
uHpOpMalLlMY, TpEACTaBICHHOW B TabnmuIax, Ha JauarpaMMax M rpadukax, 10 cbopa,
MPEJICTaBICHNS] U aHAJIM3a JIaHHBIX C HCIOJIb30BAaHUEM CTaTUCTHUYECKUX XapaKTEPUCTUK CPETHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, oOydaroluecss ydarcs CUMTHIBATh M MHTEPIPETHPOBATH
JlaHHBIE, BBIIBUTaTh, apryMEHTHPOBATh U KPUTHKOBATh MPOCTEMIINE T'MIIOTE3bI, Pa3MbIIUIATH
HaJl (haKTOpaMH, BBI3BIBAIOIIMMHU NU3MEHUYUBOCTD, U OLIEHUBATh WX BIMSHHUE Ha pacCMaTpUBacMble
BEJIMYMHBI U MTPOLIECCHI.

WHTYyUTHBHOE  NIPEACTABIEHHME O  CIy4ailHOM  W3MEHYMBOCTH,  HCCIEAOBaHUE
3aKOHOMEPHOCTEH M TEHICHUUN CTAaHOBUTCS MOTUBHMPYIOLIEH OCHOBOW ISl U3YYECHHUS TEOPUHU
BEPOATHOCTEW. boiblIoe 3HAaYeHHE MMEIOT MPAKTUYECKHE 3aJaHus, B YACTHOCTH OMBITHI C
KJIACCUYECKHMH BEPOATHOCTHBIMU MOJIEIISIMH.



[ToHsiTHEe BEPOSTHOCTH BBOJMUTCS KaK Mepa MpaBAONOAo0us ciaydailHOro coObitus. Ilpum
U3y4eHHH y4eOHOro Kypca oOydarommecs: 3HaKOMATCS ¢ MPOCTEHITUMH METO/IaMH BBIYMCIICHUS
BEPOSTHOCTEW B CIYYalHBIX SKCIIEPUMEHTAX C PAaBHOBO3MOXKHBIMHU 3JI€MEHTApHBIMU MCXOAMHU,
BEPOATHOCTHBIMU 3aKOHAMH, TMO3BOJISIOUIMMH CTaBUTh W peliath Oosiee CIOXKHBIE 3afaud. B
yueOHBI Kypc BXOJAST HayallbHbIE MPEACTABICHUS O CIy4YailHBIX BEJIMYMHAX U UX YHUCIIOBBIX
XapaKTePUCTHKAX.

B pamkax y4eOHOTO Kypca OCyIIeCTBISETCS 3HAKOMCTBO O0YJAIOIIUXCSl C MHOKECTBAMU U
OCHOBHBIMH ONEpalusiMU HaJl MHOXKECTBAMHU, pacCMaTPUBAIOTCS IPUMEPhI TPUMEHEHUs TpadoB
U DJIEMEHTOB TEOPUU MHOXKECTB JUIS pPEIICHUs 3aJ]ad, a TakKe HCIOJIb30BaHUS B JIPYIHX
MaTeMaTHYECKUX KypcaxX U Y4eOHBIX MpeIMETax.

Ha u3ydenue yueGHOro Kypca «BeposSsTHOCTh W cTaTUCTHKa» oTBoAmTcs 102 waca: B 7
kiacce — 34 vaca (1 gac B Henento), B 8 kiacce — 34 vaca (1 gac B Henenio), B 9 kinacce — 34 gaca
(1 gac B HEnEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBieHre NaHHBIX B BUAC TaONHIl, qUarpaMM. 3aroJIHEHHE TaOJHUIl, YTCHUE U
MOCTPOCHUE CTOJOMKOBBIX (CTONOYATHIX) U KPYTrOBBIX quarpamm. Utenune rpadukoB peaabHBIX
nporeccoB. M3prnedenwe wHGOpMAlMM W3 JOUarpaMM W Ta0JWIl, WCIOJb30BAaHUE U
UHTEpIpETAINs JaHHBIX.

OnwucarenbHas CTaTUCTHUKA: CpefHee apu(METHUECKOe, MEIUaHa, pa3Max, HauOobIIee U
HAaUMEHbBIIIEe 3HAYCHUS, KBApTUJIHM, CpEIHEEe TapMOHHMYECKOE, CpeJHee TapMOHHYECKOE
YHCIIOBBIX JIAHHBIX.

[Tpumepbl citydailHOH WM3MEHYMBOCTH TPU H3MEPEHHUSAX, B MAaCCOBOM IIPOM3BOICTBE,
TEHJCHIIMM W CIIydailHble KOJIOAaHWs, TPYIIMPOBKA JaHHBIX, MPEICTABICHHE CIIy4alHOU
W3MEHUYUBOCTH C TIOMOIIIBIO TUarpaMM, YaCTOTHI 3HAYCHUN, CTATUCTUYECKAS YCTOWIUBOCTb.

I'pad, Bepmuna, pedpo. Crenens BepmuHbl. Yucno pédbep u cymMmapHasi CTENEeHb BEPILIUH.
[Tonsitue o cBsa3HbIX Tpadax. Ilytu B rpadax. Llenu u muknsl. O6xox rpada (diliepoB myTh).
[TonsiTue 06 opueHTHpOBaHHOM Tpade. Pemienue 3amad ¢ momoIipio rpados.

YTBepkIeHusT M BbICKa3biBaHUs. OTpUIIaHUE YTBEPXKICHUS, YCIOBHBIC YTBEPIKICHWS,
oOpaTHbBIC W PAaBHOCHIIBHBIC YTBEPKICHUS, HEOOXOIMMBIC U JIOCTATOYHBIC YCIIOBHUS, CBOWCTBA U
npu3Haku. [IpoTHBONONIOKHBIC YTBEPIKICHHS, JOKA3aTEIbCTBA OT MPOTUBHOTO.

CrnyualiHplii 3KCIepUMEHT (OMBIT) W Ciyd4aiiHoe coObiTHe. BeposTHOCT, M yacToTa
CIIy9aifHOTO COOBITHS. POJIb MAIOBEPOSTHBIX U MPAKTHUYECKU JIOCTOBEPHBIX COOBITUN B IPHPOJIC
1 B 0OIIIECTBE.

8 KJIACC

MHO0kecTBO U MOAMHOXKECTBO. [IpuMepbl MHOKECTB B OKpy»katomeMm mupe. [lepeceuenne
u o0benuHeHne MHokecTB. Jluarpammbl Diinepa. Yucnossle MHOXkecTBa. [IpuMepbl MHOXECTB
U3 KypcoB anrebpsl M reoMmeTpuu. llepeunciieHne 53I€MEHTOB MHOMECTB C MOMOIBIO
OpraHM30BaHHOIO Nepedopa U npaBuia yMHOKeHUs. DopMyrna BKIIIOUEHUS-UCKITIOUEHUS.

OnemeHTapHble  coObITHS.  BeposTHocTM — ciydaiHbIX — coObITHM.  OmBITBI €
PaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITUAMU. CitydaliHbIi BBIOOD.

W3mepeHune paccemBaHUsl YUCIOBOrO MaccuBa. Jlucmepcus M CTaHAAPTHOE OTKIOHEHHE
yuciaoBoro Habopa. CBoOWCTBa JOHUCTEPCHH W CTaHAAPTHOTO OTKJIOHEHWs. JlmarpamMmbl
paccenBaHMsl IByX Ha0Jt0/1aeMbIX BelIHUnH. JInHEeiHas CBS3b HA AMAarpaMMe pacCeUBaHMUS.

Hepeo. JlepeBo ciyuaiiHoro sxcnepumenTa. CBONCTBA AEpEBbEB: €AMHCTBEHHOCTh MYTH,
CBSI3b MEXIY YHMCIIOM BepIIMH U uucioM pédep. [lonarue o mnockux rpadax. Pemenue 3anay ¢
MIOMOIIBIO IE€PEBBEB.

Jlornueckue coro3bl «U» u «MJIN». CBA3b MEXy JTOTUYECKUMH COI03aMHU M OTIEPALHSIMHU
HaJl MHOXecTBaMU. Vcnoab30BaHKe JIOTHYECKUX COI030B B aireodpe.

Cnyyvaiinple COOBITHSI KaK MHOXECTBa 3JE€MEHTapHBIX coObITHH. IIpoTHBOMOIOXKHBIE
coObITus. Onepanuu Hag coObITUIMU. DopMyIia CI0XKEHHS BEpPOSTHOCTEH.

[IpaBuno yMHOXKEHHMSI BEpPOSTHOCTEW. YCJOBHas BepoSITHOCTb. IIpeacraBnenue
CJIy4aifHOTO SKCIIEpUMEHTA B BUJIE JiepeBa. He3aBucumMblie cOOBITHS.

9 KVIACC



KomOunaTtopnoe npasuino ymHoxxeHus. [lepecranoBku u ¢akropuan. Yucio coyetanuii u
TpeyroiabHuK Ilackans. CpoiictBa uucen coueraHuil. bunom Herorona. Pemenue 3agau c
UCIOJIb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckast BeposTHOCTb. CilyyailHblil BBIOOp TOUKM M3 (QUIypbl Ha IUIOCKOCTH, U3
OTpE3Ka, U3 IyTU OKPYKHOCTH.

Hcnpitanus. Yenex u Heyaada. Cepus ucnbITaHU 10 niepBoro ycrnexa. Cepus UCIBITAaHUN
bepnymu. BepostHocTH coObiTuii B cepuu ucnbiTaHuid bepuymnu. Criy4ailHelii BBIOOp W3
KOHEYHOI'0 MHOKECTBA.

CrnyuaiiHas BeIMYMHA M paclpeseleHue BeposATHOCTEN. [Ipumepsl ciaydyailHbIX BEITUMYHH.
Baxknsle pacnpeneneHuss — 4UCIO IONBITOK B CEPUHU UCIBITAHUN 10 MEPBOrO yCleXa M YUCIO
yCIIEXOB B CepUM UcIbITaHUH bepHyiuu (reomerpuueckoe 1 OMHOMHUAIBHOE PaCPeACICHUS).

Maremarnueckoe — OXKHMJAHUE  CIydyalHOM  Benu4MHbL. ~ DU3NYECKUH  CMBICI
MaTE€MaTU4ecKoro Oxuaanus. [IpuMepsl HCIONB30BAHMS MATEMATHYECKOTO  OXKUIAHUS.
Jucnepcuss U cTaHAAPTHOE OTKJIOHEHHME CiIy4aiiHOM BelnuyuHbl. CBOMICTBa MaTeMaTHUYECKOIO
OKMJAaHUS U Jucnepcun. MareMaTndeckoe OKuJaHue U JUCIIEPCUs U3YUYEHHBIX PACIIPECIICHUN.

HepaBencrBo YeObiméBa. 3akoH Oonbmux 4yucen. MareMaTHYeCKHE OCHOBAaHUS
U3MepeHusl BeposATHOCcTed. Ponb M 3HaueHue 3akoHa OOJIBIIMX YHUCENl B HAayKe, B MPUPOAE U
o0LIeCTBE, B TOM YUCIIE B COLIMOJIOTMYECKUX O0CIEIOBAaHUIX U B U3MEPEHUSIX.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «BEPOATHOCTb N CTATUCTUKA» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAMMBI MO MAaTeMaTHUKE XapaKTEepU3YIOTCS B
YacTH:

1) maTprMoTU4eCKOro BOCIIUTAHUSA:

MpOSIBJICHUEM HWHTEpeca K TMPOLUUIOMY M HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTUKEHHUI B IPYTUX HAyKax U MPUKIaTHBIX
chepax;

2) rpa:kKIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peau3alli €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, TPOLIETyp TPakIaHCKOTro oO0ImiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHUM MPAKTUYECKUX 3aJad MaTeMaTUYeCKOU
HAIPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HH JIJIS1 YCTIETHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPHUH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

CITOCOOHOCTBIO K HSMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIECHUN, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIIMEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak chepbl YelIOBEYECKOW [eATeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIIM3AIIAN, OBJIAJICHUEM SI3bIKOM MATEMATHKUA H MaTEMaTHYECKON
KyJIbTypOH Kak CpEJICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU HCCIICIOBATEIHCKON
JIeATeIIbHOCTH;

6) ¢usuyeckoro BoOCHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHMUSI B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), COPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

OpUEHTAIle Ha MPUMEHEHUE MaTEeMaTHYeCKHX 3HAHUH ISl pelleHus 3ajgad B o0yacTu
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS TMOCTYNKOB W OLIEHKM HMX BO3MOXHBIX



HOCJEICTBUM Il OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00aJIbHOTO XapakTepa 3KOJIOTMYECKHX
po0JIeM U IyTel UX PELeHUs;

8) aganTannu K M3MEHSIOUMMMCH YCJI0BUSM COUMAJIBLHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEIECIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAKTHUYECKYIO ACATEIBbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIIBITA IPYTUX;

HE00XOAUMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HaHWMH, (HOPMYIMPOBATH WJEH, MOHATHS,
TUNOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM UHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATH JEPUIINTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHMMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TPeOyHOIIMI KOHTPMEp, KOPPEKTHPOBATH NPUHHUMAEMblE pELICHUs HU
neicTBus, GopMyJINpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBbTATHI

B pesynbrare ocBOEHHS MPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus y oOydaromerocss Oyayr CGOPMHUPOBAHBEI MeTampeaMeTHbIEe Pe3yJbTaThl,
XapaKTEPU3YIOIIHNECS  OBJIAJACHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMM KOMMYHHMKAaTUBHBIMU JEHCTBUSIMH U YHUBEPCAIbHBIMH PETYJISATUBHBIMU
NEeNCTBUSIMMU.

ITo3naBaTebHbIE YHMBepPcaJlbHbIe YUeOHbIe AelicTBUS
ba3oBble JlornyecKue AeicTBUA:

BBISBIISAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAEICHUS TMOHATHUH,
YCTaHABJIMBaTh CYIIECTBEHHbI NpHU3HAK KJIAacCU(PUKALMK, OCHOBAaHUA JUIsi 00O0OLIeHUs u
CpaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAJIN3A,

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MpPeoOpa3oBHIBaTh CYKIEHHS: YTBEpIUTENbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs B (paxTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpeyaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JienaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEPXKAEHUH (MpsMbIe U OT MPOTHBHOTO),
IPOBOJIUTH  CAaMOCTOATENBHO  JIOKA3aTeNbCTBA MaTeMaTUYeCKUX  (aKTOB, BBICTPAUBATh
apryMEHTalNi0, IPUBOJAUTh IPUMEPHI U KOHTPIIPUMEPHI, MPUMEHITh METOJ MaTEMaTUYECKON
WHAYKIIUHU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CMOCO0 pemieHus y4yeOHOW 3agaun  (CpaBHMBATh HECKOJBKO BapHUaHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOAAIIMM ¢ Y4ETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebCKue AeiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH
BOTIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITENIFHO YCTaHABINBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTHPOBAThH CBOIO MO3UIIHIO, MHEHUE;



MPOBOAMTH MO CaAMOCTOSITENIbHO COCTABJIIEHHOMY IJIaHY AKCIEPUMEHT, MCCIEI0BaHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOJIO/IEHUSI, HCCIIEIOBaHMs, JKCIEPUMEHTa, OICHUBATh JOCTOBEPHOCTh IOJYyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIICHHIA;

MIPOTHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOIIECCa, a TAK)KE BBIIIBUTATh TPEIIIONOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Patora ¢ undopmaunmeii:

BBIABIIATH HEAOCTATOYHOCTH U H36blTO‘IHOCTb I/IH(i)OpMaI_[I/II/I, JAaHHBIX, HCO6XOIII/IMBIX JJIA
peleHus 3a1auu;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BBIOMpATh (HOpMy MpencTaBICHUS MHPOPMALUU ¥ WILIIOCTPHPOBATH pEIIacMble 3aadu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh  HAAEKHOCTh HMHGPOPMALMKM 1O  KPUTEPHUSAM, MPEAJIOKEHHBIM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMyHUKaTHBHBbIE YHHBepcaIbHble y4eOHbIe AeilicTBUA:

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh NOACHEHHWS IO XOAY pEUICHHS 337add, KOMMEHTHPOBATH IOJyYCHHBIH
pe3ynbTar;

B X07€ OOCYX/IEHHUS 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, IpOOIEeMBbI,
pemraeMoil 3a1auM, BBICKA3bIBaTh WM, HAlleJCHHBbIE Ha MOMCK PELICHMs, CONOCTAaBIATH CBOU
CYXKICHUS C CY)KJIEHUSIMU IPYTHX YYaCTHUKOB Juajora, oOHapyXHBaTh pa3jMyue U CXOACTBO
MO3UIMH, B KOPPEKTHON opMe GOpMyIUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

NPEICTaBIATh PE3yJbTaThl PEIIeHHs 3a7ayd, SKCIEePUMEHTa, HCCIEeNIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad Mpe3eHTaluu |
0COOEHHOCTEHN ayAuTOpUH;

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI TpU
peleHnH y4eOHBIX MaTeMaTH4YecKMX 3ajad, MpPUHUMAaTh IeJb COBMECTHOM JesTelIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM paboTHI, pacpeaessaTh BUIbl paboT, 10roOBapuBaThCs,
00CyX1aTh MPOIECC U Pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OIICHWBAaTh KayeCTBO pe3yJbTaTa M KaueCTBO CBOETO BKJaJla B
OOIIMIA pe3yNbTaT MO KPUTEPHUsIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
BBIABJIATH HpO6J’IeMBI oJid pCeUICHUA B JKN3HCHHBIX u y‘IG6HBIX CUTyaluAx,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOJAX0AAX MPUHATHUS PelIeHUH (MHIUBUAYAIbHOE, TPYIIIIOBOE);
CaMOCTOATCIIbHO COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3aa4YN (I/IJII/I €ro I-Ia.CTI>), BBIGI/IpaTb
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEeUICHUI ¢ yUETOM HOBOI MH(OpMAIIHH.



CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJIJIEKT:

BJIQJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca W Pe3ysibTara pPemieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIIMH U PEQIICKCHH;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NPH PEIICHWU 33a4d, BHOCHTH
KOPPEKTHUBBI B JIEATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAaWJIEHHBIX OINHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUC pesynLTaTa JCATCIIBHOCTU HOCTaBHeHHOﬁ e u YCJIOBI/IHM,
OOBSCHATH MPUIUHBI TOCTHIKEHUS WM HETOCTHIKEHUS 1ICJIH, HAXOAUTh OMIMOKY, JaBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OMOILIUN HpI/I I/I3y‘~I€HI/II/I MAaTEMAaTHUYCCKUX O6’beKTOB )41 q)aKTOB, JaBaThb
3MOLII/IOHaJIBHyIO OI_ICHKy pemeHI/m 3aJa4n.

INPEJAMETHBIE PE3YJIBTATDBI

K xoHiy o0yuenus B 7 kjacce 00y4Jaromuics MOIyIUT CIAESIYIOIIUE IPEIMETHBIE Pe3yIbTAThI:

Yurtath MHPOpPMALMIO, MPEICTABICHHYI0 B Ta0iMLaX, Ha auarpaMmax, IMpe/CTaBIIsATh

JJaHHblEe B BHJE TaONMI, CTPOUTH CTOJOMKOBBIE (CTOMOYATHIE) M KPYrOBbIE JUArpamMMbl I10
MacCUBaM 3HAYEHUM.

OnucelBaTh M HHTEPIPETHUPOBATH pEAIbHBIE YHCIOBBIE JIaHHbIE, MPEJCTABICHHBIE B
TabJIMIax, HA UarpaMMmax, rpaukax.

Hcnonp30BaTh [ ONMCAHMS JAHHBIX CTaTHCTUYECKUE XapaKTEPUCTHKU: CpEIHEe
apudMeTHIecKoe, MeIaHa, HanOoJbIlIee U HANMEHBIIIEe 3HAYCHUS, pa3Max, KBapTHIIH.

HmeTh mpescTaBieHHE O JIOTUYECKUX YTBEP)KJIEHUSAX U BBICKA3bIBAaHUAX, YMETh CTPOUTH
OTpHIIaHus, (OPMYIMPOBATH YCIOBHBIE YTBEPXAEHHUS NMpPU pEIICHUM 3a/ad, B TOM 4YHCIE M3
JPYTUX y4eOHBIX KypCOB, UMETh MPeJICTaBIEHHE O TeOpeMax-CBOWCTBAX U TeopeMax-IpU3HaKax,
0 HEOOXO/IMMBIX U IOCTAaTOYHBIX YCIIOBHUSX, O METOJE JJOKA3aTeNbCTBA OT MPOTUBHOIO.

NmeTts mnpexacTaBieHWe O CIy4YalHOM W3MEHUYMBOCTM Ha MpUMEpax pe3yJbTaToB
U3MepeHuil, 1ieH, (PU3NYECKUX BeTMYHH, aHTPOIIOMETPUUECKUX JTAHHBIX, UMETh MPEICTaBIECHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

Hcnonp3oBaTh [UIsl ONUCAHUS JaHHBIX YacTOTHl 3HAYEHWM, TpYyNIUpPOBaTh JaHHbIE,
CTPOUTH TUCTOTPAMMBI TPYNIUPOBAHHBIX JTAHHBIX.

Hcnonb3oBate rpadsl A pelIeHus 3ajad, UMETh MPEACTaBIEHUE O TEPMHUHAX TEOPUHU
rpa¢oB: BeplIMHa, pedpo, 1eMb, UK, MyTh B rpade, UMETh npeacTaBieHue o6 ooxoxae rpada u
00 OpUEHTUPOBAaHHBIX rpadax.

K koHiy o6yuenus B 8 kjacce o0yyaromuics MOIy4UT CIEAYIOIINE PeAMETHbIE pe3yIbTaThl:

OnepupoBaTb NOHATHAMU MHOXECTBA, IOAMHOXECTBA, BBIIOJHATH ONEpalMM HaJ
MHOKECTBaMHU:  OObEJUHEHHE, T[epeceueHue, MNEepPeyUcCsiaTh d3JIEMEHThl MHOXECTB C
MCIIOJIb30BaHNEM OPTaHW30BAHHOTO Mepedopa U KOMOMHATOPHOIO IIPABHJIa YMHOXKEHHUS.

HaxoauTte BepoATHOCTH CIy4alHBIX COOBITUH B CIIydailHBIX OIBITAaX, 3HAs BEPOATHOCTHU
AIIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B ONBITaX C PABHOBO3MOXXHBIMHM 3JIEMEHTapHBIMU
COOBITUSIMH, UMETh TIOHATHE O CIIy4aifHOM BhIOOpE.

OnuceIBaTh JAaHHBIE C MOMOIIBIO CPEIHUX 3HAYEHHH U Mep pacceuBaHMsl (IUCHepCUsi U
CTaH/JapTHOE OTKJIOHEHHE). YMETh CTPOUTHh U HHTEPIPETHUPOBATH AMArPaMMBbl pacCEUBaHUS,
UMETb MPECTABICHHUE O CBSA3U MEXIY HAOII01aeMBbIMU BETHUNHAMH.



Hmets nmpencTaBieHue o IepeBe, 0 BepIIMHAX U péOpax JepeBa, UCIOIb30BaHUN JIEPEBHEB
IIPU PELIEHUM 33/a4 B TEOPUU BEPOSATHOCTEH, B IPYIMX YYEOHBIX MAaTEMaTHUECKUX Kypcax U
3a/1a4 U3 Ipyrux yueOHbIX NPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHS KaK MHOYKECTBA 3JE€MEHTAapHBIX COOBITHI CilyyailHOTO
OIBITA, BBIIOJHATH ONEPALUU HaJ COOBITUAMH, UCIOIb30BATh IPU PEIICHUM 3a]ad AUarpaMmbl
Diinepa, YMCIOBYIO MPSAMYIO, IPUMEHSTH (POPMYITY CIIOKEHHS BEPOSITHOCTEH.

Ilonb30BaTbcs INPAaBWIOM YMHOMKEHHsS BEPOSTHOCTEH, MCIOJb30BaTh JEPEBO I
OpEACTaBICHUs CIy4alHOro oOmnbiTa Npu peumieHudn 3agad.  OnepupoBaTbh  MOHATHEM
HE3aBUCUMOCTH COOBITHII.

K xoniy o0yuenus B 9 kjacce o0y4yaromuics MONyduT CIAeIyIOIUE IPEIMETHBIE Pe3yIbTaTh:

[Tonp30BaThcss KOMOMHATOPHBIM MPABUJIOM YMHOXEHUS, HAXOJIUTh YUCIIO NE€PECTAaHOBOK,
YKCJIO COYETAHUM, II0JIb30BaThCS TPeyroiabHUKOM Ilackans npu pemenuu 3agad, B TOM 4HCIIE HA
BBIUMCJIEHUE BEPOSITHOCTEN COOBITHI.

Hcnonp30BaTh MOHATHE TEOMETPUUYECKON BEPOSITHOCTH, HAXOIUTHh BEPOSTHOCTH COOBITHI
B OIIBITAX, CBSI3aHHBIX CO CIIy4yaliHbIM BBIOOPOM TOUYEK U3 IUIOCKON (UIypbl, OTpe3Ka, JJIMHbI
OKPYKHOCTH.

HaxoauTh BEpOSITHOCTH COOBITHI B ONbBITaX, CBA3aHHBIX C UCIBITAHUAMU /10 TOCTHKEHUS
IIEPBOTO yCIIEXa, B CEPUAX UCHBITAaHUNA bepHyuim.

HwmeTs mpencTaBieHUE O CIydalHBIX BEJIMYMHAX W OINO3HABaTh CIIy4aliHbIE BEIMYUHBI B
ABJICHUSAX OKPYXXAlOLIEr0 MHpa, OINEPUPOBATH IIOHATHEM «PACIPEACICHUE BEPOSTHOCTEN.
YMeTb CTPOHUTH pACHPEEICHUS BEPOATHOCTEH 3HAYCHUM CIyYalHBIX BEJIMYHMH B M3YYEHHBIX
OIIBITAX.

Haxomnute MaremMaTHdyeckoe OXHUAAHUE W JUCIEPCUI0 CIYyYaHHOM BEIUYUHBI 110
pacIpeneNeHuIo, MPUMEHATh YHUCIIOBBIE XAapaKTEPUCTUKM W3YYEHHBIX paCHpeNesieHuld Ipu
peleHuu 3aaay.

MMeTp mpecTaBiIeHHEe O 3aKOHE CIIYYalHBIX YUCEN KaK O MPOSIBJICHUN 3aKOHOMEPHOCTH B
cilydyaifHOH M3MEHYMBOCTH, NMOHMMATh MaTeMaTH4eckoe OOOCHOBaHME OJIM30CTH YacTOThl U
BEPOSTHOCTH COOBITUSA. VIMETh mpeacTaBieHUE O POJIM 3aKOHA OOJBIIMX YHCEN B MPUPOAE U
o01iecTBe.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HanmenoBanu KoanuyecTBo 4acos DJIeKTPOHHbIE
© | e pa3aeioB u (nudpossbie)
n/ Bcer Konrpoabnsl  IIpakTuyeckn
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThI e padoThlI
NMPOrpaMmblI pecypchl
e 1CTaRICHI [[BubmuoTeka [JOK
pelt 4 https://m.eds00.ru/596d814
€ JaHHBIX ]
OnucarenpHast buGmnorexa LIOK
8 1 https://m.edso00.ru/596d814
CTaTUCTUKA c
Corvaaiinas bubmuorexa [JOK
I 5 1 https://m.eds00.ru/596d814
U3MEHYMBOCTh c
Brenenue B bu6mmoreka [IOK
TEOPHIO 4 https://m.eds00.ru/596d814
rpagoB c
bu6mmoreka [IOK
Jloruka 3 https://m.edso00.ru/596d814
c
BepositHOCTE M
yacToTa bubmuorexa [JOK
. 5 1 https://m.edsoo.ru/596d814
CIIy4aliHOTO c
COOBITHS =
IToBTOpEHME,
o6omerHe bu6mmoreka [IOK
’ 5 1 https://m.eds00.ru/596d814
cUcTeMaTu3aIu c
sl 3HAHUM -
OBIIEE
KOJIMYECTBO
YACOB IIO 34 L 3

I[TPOTPAMME
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8 KUIACC

Ne HaumenoBann KoauuyecTtBo yacon DJIeKTPOHHbIE
K € pa3ieyioB U (uudposbie)
n/ Becer  Konrpoabunl  IIpakruuyecku
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e padoThbI
NMPorpamMmbl pecypchl
ToBTODCHHUE bu6nmoreka [IOK
1 P 3 https://m.edsoo.ru/032cfef
Kypca 7 kJacca P
bu6nmoreka [IOK
2 MmuoxecTBa 4 https://m.edsoo.ru/032cfef
f
BepositHoCTh Bbu6mmoteka [JOK
3 CIIy9aifHOTO 4 1 1 https://m.edsoo.ru/032cfef
coOBITHS f
OmnucarensHas
CTATHCTIKA bu6nmorexa LIOK
4 ) 5 1 https://m.edso00.ru/032cfef
PacceuBanue f
JTaHHBIX -
Bherenue bubnunoreka LIOK
5 3 https://m.edso00.ru/032cfef
Teoputo rpados £
bubnunoreka LIOK
6 Jloruka 2 https://m.edsoo.ru/032cfef
f
Onepanuu Haj
CIIy4aiiHBIMHU bubmuoteka [IOK
7 COOBITHSIMH. 3 https://m.edsoo.ru/032cfef
Crnoxenne f
BEPOSATHOCTEU
YcaoBHas
BEPOSTHOCTb,
pHO)KeHI/Ie bubnmorexa LIOK
8 M . 5 https://m.edsoo.ru/032cfef
BEPOSTHOCTEH, £
HE3aBHCHUMEIC -
COOBITHS
IToBTOpEHME,
oo 6mane Bu6morexa [JOK
9 ’ 5 1 https://m.eds00.ru/032cfef
CHCTEMaTH3aIN f
s 3HAHUH -
OBIIEE
KOJIMYECTBO
YACOB IIO 34 3 !
I[TPOI'PAMME
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9 KIIACC

Ne HaumenoBann KounvecTBo 4acoB JJIeKTPOHHbIE
© e pa3/iesioB H (mudposbie)
n/ Bcer | KonTpouabsn IIpakTHyeck
TeM oOpa3oBaTejibHbIE
n 0 ble paboThI ue padboThl
NporpamMmbl pecypchbl
ToBTopenne bu6mmoreka [IOK
3 https://m.edsoo.ru/8b68c
Kypca 8 Kiiacca 30f
DJIeMEHTBI bubmuoreka [JOK
KOMOWHATOPUK 6 https://m.edsoo.ru/8b68c
u 39f
I'eomerpuueck bubnunoreka [JOK
ast 3 https://m.edsoo.ru/8b68c
BEpPOSITHOCTh 39f
VICIBI TR bu6mmoreka [IOK
6 https://m.edso00.ru/8b68c
bepnynnu 30f
Corvaaiinas bubnuorexa [JOK
yi 3 https://m.edso00.ru/8b68c
BEJIMYHMHA 30f
YucaoBsie
XADAKTEDHCTHK bubmuorexa [JOK
P 13 6 https://m.edsoo.ru/8b68c
U CIIy4YalHBIX 30f
BEJINYUH T
3aKkoH bu6mmoreka [IOK
OO0JTBIIINX 3 https://m.edso00.ru/8b68c
qHCen 39f
IToBTOpEHME,
0606H_[I;HI/IC bubmuorexa [JOK
’ 4 1 https://m.eds00.ru/8b68c
cucTeMaTu3aiu 30f
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