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DenepajgbHasi padouyass nmporpaMma y4eOHOro kypca '"'Auareopa' Ha yriy0JieHHOM
ypoBHe B 7 - 9 Ki1accax (aajiee COOTBETCTBEHHO - MporpamMMma y4ue0Horo kypca "Anareopa',
Y4eOHBIi KYpC).

1. IlosicHuTenpHAs 3aIuCKa.

1.1. Anre6pa siBIsieTCSl OJHUM M3 OMOPHBIX KypCOB OCHOBHOI'O OOIIETr0 0Opa3oBaHUs: OHA
oOecnieunBaeT U3y4yeHUe Ipyrux AUCLHUIUIMH KaK €CTECTBEHHO-HAYyYHOTr'0, TaK U TYMAaHUTApHOIO
IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl MPOJODKEHHS 00pa3oBaHUS M Ui TOBCEIHEBHOI
*U3HU. Pa3zButue y oOydaroluxcsi Hay4HbIX IPEICTaBICHUNW O MPOUCXOXKIACHUM U CYLIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYeCKOH HayKoll SBICHUN U
IpPOIIECCOB B TpUpPOAE U OOIIeCTBE, pPOJM MATEMaTHUYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAMMBIX JJISl aJanTallid B COBpPEMEHHOM IHdpoBoMm obmecTtBe. M3ydeHnue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0Ji01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILUIEHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU
NEeNCTBUS, BBIBOJBI, (POpMyIUpoBaTh yTBepkaeHHs. OcBoeHHE Kypca anreOpbl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCs: OHHM HCIOJNB3YIOT JCTyKTHBHBIE |
WHAYKTUBHBIE PACCYXJCHUs, 0000IIEHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJOTHIO.
OOydenue anrebpe mpearnoyaraeT 3HAYUTEIbHBIH O0BEM CAMOCTOSITEIEHOW JeSTeIbHOCTH
o0ydaromuxcsi, IMO3TOMY CaMOCTOATEIbHOE pelleHue 3a7ad OOydYaroIIUMHUCS — SBISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIIKIIA O0yUEHUS.

1.2. B crtpykType mnporpamMmbl yudeOHOro kypca "AnreOpa" yriayOnIeHHOrO H3Y4YEHHS
OCHOBHO€ MECTO 3aHHMMAIOT COJIepKaTelIbHO-MeToAnYecKrue JUHUM: "YUucna u BbIYHCICHUS",
"AnreOpanyeckue BbipakeHus", "YpaBHeHuss u HepaBeHcTBa", "®dynkuuun". Kaxnas u3 sTuX
COJIEpKaTeIbHO-METOAMUECKHX JINHUN Pa3BUBACTCS HAa NPOTSHKEHUM TPEX JIET U3yUeHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro TUHUSAMHU. B Xo1e n3ydeHus Kypca o0y4daroumcs TpUXOauTCs
JIOTUYECKH PacCy’XJaTh, MCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B CBs3u ¢ 3TuUM B
nporpaMmy ydeOHoro Kkypca "AnreOpa" BKJIIOYEHBI HEKOTOpPHIE OCHOBBI  JIOTHKH,
IPEJCTaBICHHbBIE BO BCEX OCHOBHBIX pasfenax MaTeMaTHMYecKoro oOpa3oBaHHUs U
CHOCOOCTBYIOILIIME OBJAJCHUIO OOYYalOIIUMKCS OCHOB YHHMBEPCAJIBHOIO MaTeMaTH4eCKOIro
a3bika. CoJepKaTesIbHOM M CTPYKTYpHOU 0COOEHHOCThIO yueOHOro Kypca "AinreOpa" sBisercs
€ro MHTETPUPOBAHHBIN XapaKTep.

1.3. Conepxxanue yiuHuu "Yncina ¥ BBIYMCIEHUSA" CIYKUT OCHOBOM Ul JaJbHEWILEro
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCsl JOTMYECKOrO MBIIIJICHUS,
(OpMHUPOBAHHIO YMEHHMSI IOJI30BATHCS ANTOPUTMAMH, a TAK)KE MPUOOPETEHUIO MPAKTUUYECKUX
HaBBIKOB, HEOOXOJIUMBIX JJIsi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHUA O YMCIE Ha YPOBHE
OCHOBHOTO 00111€er0 00pa30oBaHUs CBSI3aHO C PAallMOHAIBHBIMU M HUPPALMOHAIBHBIMU YHCIIAMHU,
(dopMHpOBaHUEM MPEJCTABICHUNA O JEMCTBUTENLHOM YHCIEe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JMHUW OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIO.

1.4. CopnepxaHue IByX aireOpandeckux JIMHUN - "AnreOpandeckue BbIpaxkeHUs" U
"YpaBHEHUs 1 HEPABEHCTBA" CIIOCOOCTBYET (DOPMUPOBAHUIO Y 00YUAIOIIUXCS MATEMAaTUUECKOTO
ammapara, HEOOXOJUMOTO JJsi pelIeHUs 33Jad MaTeMaTUKHM, CMEXHBIX IpeIMETOB U
OKpy’KarIie peasbHocTH. Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs Y4YEOHBIM MaTepHal
IPYNIUPYETCsT BOKPYI pPALMOHAJBbHBIX BBIpAKEHHH. AureOpa JeMOHCTPUpPYET 3HaueHHe
MaTeMaTUKH KakK s3bIKa JJIs [MOCTPOCHMSI MaTeMaTUYEeCKUX MOJEeJel, ONMHUCaHusl MPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakXkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHHS, HEOOXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTHBHBIX paccyxaeHuil. IIpeoOpaszoBanue
CHUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAaKEHUS, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

1.5. Conepxanne (yHKIMOHATBHO-TpaQUUECKOW JIMHUHM HAIEJICHO Ha TIOJyYCHHE
00yyaromuMucs 3HaHUM 0 QyHKIUAX KaK BakHEHIIEH MaTeMaTH4ecKOi MoJenu s OIMHCaHUs
U HCCJIEeIOBaHUsl pa3HOOOpa3HBIX MPOILIECCOB M SBJICHHM B mpupoje u obmectBe. M3yueHue



MaTepuaga CHOCOOCTBYET pPa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS HCIOJIb30BaTh pPa3InYHBIC
BBIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATHUKH - CIOBECHOTO, CUMBOJIUYECKOTO, TpaduIecKoro,
BHOCHUT BKJIaJl B (JOPMHUPOBAHNE TIPEJICTABICHUA O POJIM MATEMATUKH B Pa3BUTHH IIMBUIM3ALINN
U KYJBTYpBI.

1.6. VYrayOneHHBI Kypc aireOpbl XapaKTepu3yeTcs HW3YYEeHHUEM JOIOJHHUTEIBHOTO
TEOPETUYECKOr0 alapara U CBSI3aHHBIX C HUM METOJOB pelIeHHs 3amad. AnreOpa sBIsSeTCS
SI3BIKOM JUISl ONUCaHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY)KHT OCHOBOW MaTeMaTHYECKOTO
MozenupoBanus. [Ipu 3ToM camu 0OBEKTHI MATEMATHMUYECKUX YMO3AKIIOYEHUN W MPUHATHIC B
anre0Ope nmpaBuiia UX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT (hOPMHPOBAHUIO YMEHHUI OOOCHOBHIBATH
U JIOKa3bIBaTh CYKJICHUS, Pa3BUBAIOT MATEMAaTHUYECKYI0 HWHTYHUIUIO, KPAaTKO W HarJISIAHO
PACKpBIBAIOT MEXaHU3M JIOTHYECKUX MMOCTPOCHUM M y4aT UX MpuUMeHeHut0. Tem caMbiM anredpa
3aHMMAeT OJHO W3 BEAYIIMX MECT B (OPMHUPOBAHWU HAYYHO-TCOPETUYECKOTO MBIIUICHUS
oOyyJaronuxcs.

1.7. CornacHo yyeOHOMY TUIaHy B 7 - 9 Kiaccax u3ydaercs ydeOHbIH Kypc "Anrebpa’,
KOTOPBIN BKJIIOYAET CJICAYIOIIME OCHOBHBIE pa3feibl coiepxanus: "Yucna u BblYUCICHUS ",
"Anredpanyeckue BelpaxkeHus ", "YpaBHeHus U HepaBeHcTBa", "OyHKIUN".

1.8. OO1iee yncno 4acoB, peKOMEHI0BAaHHBIX Ul U3ydeHus: yueOHoro kypca "Anredpa", -
408 yacoB: B 7 kimacce - 136 ydacoB (4 waca B Henenwo), B 8§ kiacce - 136 yacoB (4 yaca B
Heqeno), B 9 kitacce - 136 yacoB (4 yaca B HeJENIO).

2. Coneprxanue oOydeHus B 7 Kiacce.

2.1. YUncna 1 BBIYMCIICHHS.

Panmonaneubie uucia. CpaBHEHHE, yNOPSJAOYMBAHHEC W apupMeTHUECKUE ICUCTBUS C
paloHaIbHBIMU YucIamMu. YncnoBas npsMas, MOIyJb YHCIA.

Crenenb ¢ HaTypajbHBIM IIOKa3aTEJEeM W €€ CBOWCTBA. 3alKCh YHUCIA B JCCATUYHOU
MTO3UIMOHHON CHCTEME CUUCIICHUS.

Pemenue TexcToBBIX 3a1ad apudmernyeckuM crnocobom. Pemnienue 3agad U3 peanbHOR
MPaKTUKXH Ha YacTH, Ha JIpOoOH, Ha MPOIEHTHI, MPUMEHECHHE OTHOIICHWH W TPOIOPLHH IMpH
pelieHuu 3a/1a4, perieHue 3aa4 Ha JIBIKeHHe, padoTy, OKYIKH, HAJIOTH.

JeaumocTb 1enbix yucesa. CBoMCTBA N1ETUMOCTH.

[Ipocteie u cocTaBHbIe uKcia. YeTHble U HeYeTHBIC YKucia. [Ipu3Haku nenuMocTu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CyMMBI U MMPOU3BEICHUS LEIBIX YUCEN IIPHU PEIICHUH
3a/1a4 C MPAKTUYECKUM COJICP>KaHUEM.

HaubGonpmmii o0mmii genuTens ¥ HauMEHbIIee o0Illee KpaTHOe IBYX uucel. B3aumHO
npocTeie uncia. Anroputm EBkiuza.

Jlenenue ¢ octatkoM. ApuMeTHUECKHEe OTepaIii HaJl OCTaTKaMHU.

2.2. AnreOpanyeckue BbIpayKEeHUSI.

Bripaxkenue ¢ nepeMeHHbIMU. 3HAaU€HUE BBIpAXKEHUsA C NepeMeHHbIMU. [IpencraBienue
3aBUCUMOCTH MEXIY BEIMYMHAMU B BUI€ (POPMYIIBIL.

ToxnectBo.  TokaecTBeHHBbIE — MpeoOpa3oBaHMsS — anreOpanveckuxX  BBIPAKEHUH.
JlokazaTenbCTBO TOXKJIECTB.

Onnounensl. OHOWIEH cTaHAapTHOTO BuAa. CTeneHb OJHOUICHA.

Muorounensl. MHorouneH craHgaptHoro Buja. CteneHb MHorowieHa. ClioxeHue,
BBIUMTAHUE, YMHOXEHHE M JelieHue MHOrowieHOB. [IpeoOpa3zoBaHue IENOr0 BBIPAKEHUS B
MHorowieH. Kopau MHOrouseHa.

@opMysbl COKpPAIIEHHOTO YMHOXKEHHMsSI: KBaJpaT CyMMBbl M KBaJpaT pPa3HOCTH ABYX
BBIpOKEHHH, Ky0 CyMMBI M KyO pPa3HOCTH JIBYX BBIPQKEHHH, Pa3HOCTh KBAJPaTOB JBYX
BBIpQXCHHH, MPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX BBIPQKEHHI, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAKEHUM.

PaznoxeHne MHOTOWICHa HAa MHOXKHMTEIN. BBIHECEHHE OOIIEro MHOXKHTENS 3a CKOOKH.
Meron rpynnupoBKH.

2.3. YpaBHEHUS U HEPABEHCTBA.

VYpaBHenue ¢ oaHoi nepemeHHoW. Kopenb ypaBHeHus. CBONCTBa ypaBHEHMH C OJHOMN



NepeMeHHON. PaBHOCMJIBHOCTh ypaBHEHHI. YpaBHEHHE KaK MaTEMAaTHYECKasi MOJIENIb peallbHOM
CUTYallUH.

JluHeitHOe ypaBHEHHE C OJHOM mNepeMeHHOW. YUucCio KOpHEW JMHEHHOro YypaBHEHHS.
Pemienne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEHHBIX ypaBHEHUM. JIMHEWHOE ypaBHEHWE,
coJiepKaliee 3HaK MOJTYJIA.

VYpaBHeHHe C JByMs IepeMeHHbIMH. ['papuk JUHEHHOr0 ypaBHEHHS C JIByMs
nepeMeHHbIMU. CHCTeMBbl JTUHEHHBIX YPAaBHCHHUH C IBYMs TIEpEeMEHHBIMH. | paduyeckuii MeTo
pELICHUs CUCTEMBI JIMHEMHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU. PenieHue cucTeM JIMHEHHbIX
YpPaBHEHUN C JBYMsl MEPEMEHHBIMM METOJOM IOJCTAaHOBKM M METOAOM cioxkeHus. Cucrema
JIByX JIMHEWHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU KaK MOJIE/b PEAIbHON CUTYallUH.

2.4. dyHKUHH.

Koopaunara toukn Ha npsmoin. YucinoBble NpoMexyTKU. PaccrosHue Mexay IBYMs
TOYKaMU KOOPJAMHATHOU MPSIMOIA.

[IpsimoyronbpHas cucreMa KoopAuHAT. AbOcuucca M OpJMHATAa TOYKM Ha KOOPIWHATHOM
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX GopMynamu. UreHue rpaduKoB peaTbHBIX
3aBUCHMOCTEH.

OyHKIMOHATbHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. [lonstue ¢yHkimu. OyHKIMS Kak
MaTeMaTHYecKasi MOJIeTb peajbHoro mpouecca. Obiacte ompeneneHus U 00JacTh 3HAYCHUH
¢ynkuuu. Crioco6s! 3ananus GyHkuuu. I'paduk ¢pynkumu. [ToHsTHs MakcuMymMa 1 MUHUMYMa,
BO3paCTaHMA U YOBIBaHUS Ha IPUMEPAX PeabHBIX 3aBUCUMOCTEH.

Jluneitnas ¢yHkuus, ee cpoiictBa. ['padux nuueiHoit ¢ynkuun. ['paduk dyHKINUN

y = x| . Kycouno-3aiannsle pyHkuuu.

3. Conepxanuie 00y4yeHus B 8 Kiacce.

3.1. Yucna 1 BIYUCIICHUS.

KBagpatHble kKOopHU. ApudMeTHUecKuil KBaJpaTHbIH KOpeHb M ero cBoicTBa. IlonsTue
UppalMoOHaIbHOr0 uucia. JlelcTBus ¢ uppanumoHanbHbIMM uuciaamu. CBoMcCTBa JIEHCTBUM C
UPpalMOHAIBHBIMU yKciiaMu. CpaBHEHHE HPPALlMOHAJIBHBIX YHCEIL.

[IpencraBienust 0 pacHIMPEHUX YUCIOBBIX MHOKECTB. MHOXKECTBA HATypaJIbHBIX, LENbIX,
paloHaIbHBIX, AEHCTBUTENBHBIX Ynced. CpaBHEeHNE yncen. UncIoBeIe TPOMEKYTKH.

HeiictBust ¢ ocratkamu. OcrtaTku creneHeil. IIpuMeHeHHMe OCTAaTKOB K pELICHHUIO
YPaBHEHHUH B LIENBIX YUCIIAX U TEKCTOBBIX 3a7ad.

Pa3mepbl 00bEKTOB OKpYIKaIOILIEro MUPA, JUIMTEILHOCTD MIPOLIECCOB B OKPYKAIOIIEM MHpE.
CraHgapTHBIN BUI YKCIIA.

3.2. AnreGpanueckre BbIpaXeHHsI.

Anrebpanueckast 1poOb. JlomycTUMBbIE 3HAUY€HUS MEPEMEHHBIX B JPOOHO-PAIlMOHAIBHBIX
BbIpaxkeHHs1X. OCHOBHOE CBOMCTBO anredpandeckoil 1poou. CiiokeHne, BBlUUTaHUE, YMHOKEHUE
U JlefieHue anredpandeckux apodeit. Brigenenue nenoii yactu anredpandeckoit 1poou.

Panmonanehple  BblpaxkeHHs.  TOXKIECTBEHHbIE  IMPEOOpa3OBaHUS  PALMOHAIBHBIX
BBIPAKCHUI.

JlonycTuMble 3HAYEHUS MEPEMEHHBIX B BBIPAXKEHUSX, COAEpXKAIUX apupMeTHyecKue
KBaJpaTHble  KOpHU. TOXXAECTBEHHbIE  MPeoOpa3oBaHMUs  BBIPAKEHHWH,  COJEpKaILIUX
apu@meTnyecKue KBaJpaTHbIE KOPHHU.

Crenenb ¢ 1enblM [OKa3aTeneM M ee cBoicTBa. [IpeoOpa3zoBaHue BbIpakeHUIl,
COJIepKAIINX CTEIEHU.

3.3. YpaBHEHHS U HEPABEHCTBA.

KBagparnoe ypaBHenume. @PopMyna KOpHEM KBaapaTHOTrO ypaBHeHus. KomaumdecTtBo
JEHCTBUTENBHBIX KOPHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHUs, cBOgUMbIE K
JUHEHHBIM ypaBHEHUSM WM K KBaJApaTHbIM ypaBHeHUsM. KBanpaTHoe ypaBHEHHE C
napaMeTpoM. PerieHne TeKCTOBBIX 3a7au C IOMOIIBIO KBAJPaTHBIX YPaBHEHUI.

JlpoOHO-palinoHabHble  ypaBHEHHs. PemieHune JOpoOHO-pallMOHANBHBIX — YpaBHEHHI.
Pemienne TeKCTOBBIX 3a7ay € MOMOIIBIO JIPOOHO-PAIIMOHANBHBIX ypaBHEHHH. I'paduueckas
MHTEpIIpETaLNs] YPAaBHEHUM C ABYMS [TE€PEMEHHbBIMHU.



YucnoBbie HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoi. Ctporume u Hectporue HepaBeHCTBA. ClOXKEHHE U
YMHOXKEHUE YMCIOBBIX HepaBeHCTB. OleHUMBaHUE 3HAa4YeHMs] BbIpakeHUs. JlokazareiabcTBO
HEPABEHCTB.

[TonsiTue O penieHUM HEPABEHCTBA C OJIHOM TIEepeMEHHOW. MHOXKECTBO pelIeHU
HEpaBeHCTBA. PaBHOCWIIbHBIE HEPABEHCTBA.

JIuHeitHOe HEepaBEeHCTBO C OJHON IMEPEeMEHHONW M MHOXECTBa €ro penieHuil. Pemienue
JIMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JINHEHHBIX HEPABEHCTB
C OJIHOM mepeMeHHOU. Pelmenne TeKCTOBBIX 3aa4 ¢ MOMOLIBIO JJUHEHHBIX HEPABEHCTB C OJHOMU
IIEPEMEHHOM.

3.4. OyHKIUU.

OO6nacte ompeneneHuss © MHOKECTBO 3HaueHUH (yHkiuu. CriocoObl 3amaHust QyHKIUIA.
I'padux dynkuun. Urenune cBoictB PyHKIuu mo ee rpaduky. [Ipumepsl rpadukoB GyHKIHH,
OTpaKAIOIIKX peabHbIE MPOLIECCHI.

Jluneitnas ¢pyHkuus. OyHKINUY, OMUCHIBAIOLIUE MPSIMYIO M OOPATHYIO MPOMOPIHOHAIbHbBIE
3aBHCUMOCTH, UX IpauKu.

k
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cBoiicTBa. Kycouno-3a1anueie GyHKINN.

4. Coneprxanue o0yueHus B 9 kiacce.

4.1. Yucna u BBIYUCIICHUS.

Kopenp n-ii crenenn u ero csoiictBa. CTENEHb C pAalMOHAIBHBIM II0KA3aTelIEM U €€
CBOMCTBA.

4.2. AnreOpandeckre BEIpaKCHHS.

ToxnecTBeHHbIE TPeoOpa30BaHUsl BBIPAKEHUH, COAEpXkKAIIUX KOPEHb N-H CTENEHH.
ToxnecTBeHHble NpPeoOpa3oBaHMs BBIPAKCHHUM, COJEpXKAIUX CTENEeHb C palMOHAJIbHBIM
IIOKA3aTeJIEM.

KBanpatssiii TpexuneH. KopHu kBagpaTHOro tpexwieHa. PasnoxkeHue KBaIpaTHOTO
TpEX4JIeHa Ha JINHEWHBIE MHOKUTEIIH.

4.3. YpaBHEHUS U HEPABEHCTBA.

bukBanpatHeie  ypaBHeHus. I[IpuMepel  NpUMEHEHMH  METOAOB  PaBHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOMN, rpa)uIecKoro MeToja MpU pelIeHnd ypaBHEeHUH 3-i u
4-11 creneHeu.

Pemienue 1poOHO-pallOHAIBHBIX YPAaBHEHUH.

Pemenne cucrem ypaBHeHUH C JByMs NEPEMEHHBIMU. PerieHue MpOCTEUIINX CHCTEM
HEJIMHEHHBIX ypaBHEHHH C JByMs NepeMeHHBbIMHU. ['paduueckuii MeTon peleHHs CHCTEMBI
HEJIMHEWHBIX YpaBHEHHMH C ABYMs mepeMeHHbIMH. Cuctema ABYX HEIMHEWHBIX YpaBHEHUH C
JByMsI IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU CUTYalUU.

UucnoBble HEpaBeHCTBA. PenieHre TMHEHBIX HEPABEHCTB. J{0Ka3aTeIbCTBO HEPABEHCTB.

KBanpaTtHble HepaBeHCTBAa C OJHOM IEpEMEHHOM. PelleHune KBaJpaTHBIX HEPABEHCTB
rpaguyeckuM METOJOM U METOJOM HHTEpBaJoB. METOJ HHTEpBAJOB Ul palMOHAIBHBIX
HepaBeHCTB. [Ipocreiilne HepaBeHCTBaA C IAPAMETPOM.

Pemrenne TeKCTOBBIX 3a/1a4 € MIOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaseHnctBo ¢ aByms nepeMeHHBIMH. PellleHMe HepaBeHCTBA € ABYMs IIEPEMEHHBIMHU.
CucreMbl HEpaBEHCTB C JABYMs IE€peMEHHbIMU. ['paduueckuii MeToa pelieHHus CHUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

4.4. OyHKINH.

@Oynkuusa. CpoiictBa  (QyHKUMI: HyIM (QYHKIMH, [OPOMEXKYTKH 3HAKOIOCTOSHCTBA
GyHKIUHM, TPOMEXYTKH BO3pacTaHUsl W yObIBaHUS (DYHKLIMH, YETHbIE W HEYETHbIE (YyHKIUH,
HanOoJIpIlIee M HAaUMEHbIIIee 3HaYeHUs (PYHKIINH.

KBanpartuunas ¢pyHkuus u ee cBoiictBa. Vcnonb3oBaHue CBOWCTB KBaApaTUYHON (QYHKIUU
i pemieHust 3anad. [loctpoenue rpaduka kBagpaTuuHoW ¢(yHkiuu. Ilonoxxenue rpaduxa



2
KBaJPaTHUHOM (QYHKIMH B 3aBUCUMOCTHU OT ee Kod(dumuenton. ['paduxu Gpynkuuiit Y = aX"
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y =a(x-m)* y y = a(X - m) TN, Iocrpoenne rpadukoB (GyHKIHE ¢ TTOMOINIBIO
npeoOpa3oBaHUM.
HpoGHo-nuueiinas Gynknus. MccnenoBanue GyHKIIHA.
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4.5. YucnoBsle OCIEA0BATEILHOCTH U IIPOTPECCUH.
ITonsarue YHCIIOBOM II0CJIEI0BATENBHOCTH. Koneunsle U OecKOHEUHbIe

nocyienoBareabHOCTH. OrpaHWYeHHass [OCJIEI0BAaTEeIbHOCT,. MOHOTOHHO —BO3pacTaromias
(yOmIBaromast) mociieoBaTeabHOCTh. CIOCOOBI 3ajaHus MOCIIEI0BATEILHOCTH: OMKMCATEIbHBIH,
TaOJIMYHBIN, C IIOMOIILI0 (POPMYITBI N-TO WIEHA, PEKYPPEHTHBIM.

Apudmerndeckas u reomerpudeckas nporpeccuu. CBoHCTBa 4IeHOB apu(METHUUECKOU H
reoMeTpHUECKOl mporpeccuit. DopMylibl n-ro WieHa apu(pMETHYECKON W TeOMETPHUYECKON
nporpeccuii. DOpMysabl CyMMBI TEPBBIX N YICHOB apU(METHUYECKOW M T'C€OMETPUUYECKON
nporpeccuil. 3aaun Ha MPOIEHTHI, 0AHKOBCKUE BKJIA/bI, KPEIUTHI.

[IpencraBieHre 0 CXOAMMOCTH TOCIEIOBATENLHOCTH, O CYMMHPOBAaHUM OECKOHEYHO
yOBbIBaIOLIE T€OMETPUUECKON ITPOrPECCUU.

Meroa marematnueckoil uHAyKuM. [Ipocreiimme npumepsl.

5. [IpeameTHbIe pe3yabTaThl OCBOSHHUS MPOTPaMMBI yueOHOTO Kypca "Anredpa'.

5.1. [IpenMeTHBIE pe3yNbTaThl OCBOCHHSI POTPaAaMMbl yUeOHOTO Kypca K KOHILy 0Oy4eHHUs B
7 xnacce.

5.1.1. Yucna ¥ BEIYUCIICHHUS.

PanumonannHBIC YKCHA.

[lepexonuTh OT OgHOM (HOPMBI 3amMKUCH YHCEN K APYroil (mpeoOpa3oBbIBaTh NECATUUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YaCTHOCTH B OCCKOHCUHYIO
JIECATHUYHYIO ApOOBb).

Hcnonbs30BaTh MOHSATHS MHOXKECTBA HATYPAJIbHBIX YHCET, MHOXECTBA IIEJIBIX YHCEN,
MHOXXECTBA pAalMOHAJIBHBIX YHCEJ NpH pEUIeHUW 3a7ad, IPOBEIAEHUU paCCyXICHHU U
JIOKA3aTEIILCTB.

[Tonumath 1 0OBSACHATH CMBICH MO3UIIMOHHON 3aMTUCH HATYPAIBLHOTO YHUCIA.

CpaBHHBATh U yOPSAI0YUBATH PAIMOHATIBHBIE YHCTIA.

BoimonHsATe, coderas yCTHbIE U TUCHbMEHHBIC MpPUEMBI, apumeThuyecKkue IeUCTBUSA C
palMoOHAIBHBIMM YHCJIAMH, HCIOJIB30BaTh CBOWCTBAa YWCEI W TIpaBUjia JCHCTBUN, MPUEMBI
palMOHANbHBIX BEIYUCICHUMN.

BrInoaHsATE ASHCTBUSA CO CTETICHSIMU C HATYypaJbHBIMHU TTOKA3aTEIISIMH.

Haxonuth 3HaueHHs YHCIOBBIX BBIPAKEHUM, COJEPXKAIMX palUMOHAIbHBIE YHCIA H
CTENEHW C HaATypaJlbHBIM TIOKa3aTesieM, MPUMEHATh pPa3HOOOpa3HbIE CHOCOOBI M MPUEMBI
BBIYHCIICHUS], COCTaBISATh U OLIEHUBATH YMUCJIOBBIE BBIPAXKEHHUS NPHU PEUICHUU NPAKTUYECKUX
3a/1a4 ¥ 3aJ1a4y U3 JPYruX YYeOHBIX MPEIMETOB.

OKpyriarh yncia ¢ 3aJaHHON TOYHOCTBIO, @ TAKXKE MO CMBICTY MPAKTUYECKON CUTYalHH,
BBITIOJIHSTh TPUKUIKY W OIEHKY pe3yJbTaTa BBIYUCICHHUH, OICHKY 3HAUYEHWHW YHCIOBBIX
BBIPKEHUI, B TOM YHUCJIE NIPU PEIICHUH NMPAKTHYECKUX 3a]au.

Pemate TekcToBBIC 3aaun apuYMETHUECKUM CIIOCOOOM, MCTIONB30BaTh TaOIHUIIbI, CXEMBI,
YepTekKH, APYrue CPeCTBA MPEACTABICHUS JAaHHBIX IPU PELICHUH 3a/1a4.

Pemate mpakTHKO-OpUEHTHPOBAHHBIC 3aJaud, CBS3aHHBIE C OTHOIIEHHWEM BEIWYHH,
MPONOPIUOHAIBHOCTHIO BETUYHMH, TPOLIEHTAMU, HHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a/1a4
C YU€TOM OTPaHUYCHHH, CBI3aHHBIX CO CBOMCTBAMH PacCMAaTPHUBAEMBIX OOBEKTOB.

J1enmuMOcCTb.

Jloka3pIBaTh ¥ NPUMEHSTH NPY PEIICHUY 3a]1a4 MPU3HAKU IeTMMOCTH Ha 2, 4, 8, 5,3, 6, 9,
10, 11, mpu3HaKku 1€TUMOCTH CYyMMBI U TPOU3BE/ICHUS LIETBIX YUCEL.

PacknanpiBaTh Ha MHOKUTENH HATYpaIbHBIC YHCIIA.



OnepupoBarh MOHATHSIMH: YETHOE YHCIIO, HEYETHOE YKCII0, B3AUMHO MPOCTHIE YUCIA.

Haxonute Hambonpimuii oOmUE nenuTenh W HauMEHbIIee o0Illnee KpaTHOE 4YHcel U
MCIIOJIb30BATh UX MPH PEIICHUH 3aj]a4, IPUMEHATh alNroput™M EBkinaa.

OnepupoBaTh MNOHATHEM OCTAaTKa IO MOJYJIO, IMPUMEHSTh CBOMCTBA CpPaBHEHUH I10
MOJTYJIIO.

5.1.2. Anrebpanydeckue BbIpaKEHUS.

Bripaxkenusi ¢ nepeMeHHbIMHU.

Hcnonp30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MPOLecce
OCBOEHHS yueOHOr0 MaTepHana.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHHUH MPH 33JJaHHBIX 3HAYEHUSX IEPEMECHHBIX.

Hcnonb30BaTh MOHATHE TOXIECTBA, BBIMOIHATH TOXKJIECTBEHHbIE IPeoOpazoBaHus
BBIPAXEHUI, 10OKa3bIBaTh TOXK/IECTBA.

MHoOrouneHsl.

BrImonHATh mpeoOpa3oBaHus LENOT0 BBIPAKEHUSI B MHOTOWIEH NPUBEICHUEM IMOJTOOHBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BoinonusATe AeicTBUsl (CIOXKEHHE, BbIUUTAHUE, YMHOXXEHHE) C OJHOWIEHaMH U C
MHOTOYJICHAMH, MPUMEHATH (OPMYJIBI COKpPALIEHHOTO YMHOXXEHUs (KBaapaT M KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJIpaToOB, CyMMa M pPa3HOCTb KyOOB), B TOM 4HCIE IS
YOPOIICHUS BHIYUCIICHUI.

OcCylIecTBIATh Pa30KEHUE MHOTOYJICHOB HA MHOXHTEIN C MOMOUIbIO BBIHECEHMS 3a
CKOOKHM OOIIEero MHOXHUTEJNS, TPYNIHUPOBKU CllaraeéMbIX, TPUMEHsS (OpPMYJIbl COKpAIEHHOTO
YMHOKEHUS.

[IpumensTh mnpeoOpa3oBaHHUS MHOTOYICHOB JUIS pEIICHUS Pa3lW4yHBbIX 3a4ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHUKU.

Hcnonb30BaTh CBOMCTBA CTEMEHEW ¢ HATYypaJbHBIMU MOKA3aTeNsIMU Ui MpeoOpa3zoBaHUs
BBIPAKCHU.

5.1.3. YpaBHEHUs U HEPABEHCTBA.

Pemate sMHEVHBIE YpaBHEHHsI C OJHOW NEPEMEHHOM, NPUMEHSS MpaBWIa IEPEXoaa OT
MCXOOHOIO YpaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBie€TCSd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TonGupath npuMepsl Map YUCe, SIBISIOLUXCS PELICHUEM JIMHEHHOTO YPaBHEHUS C IByMs
NEPEMEHHBIMH.

CtpouTb B KOOPAMHATHOW IUIOCKOCTH TIpaduK JMHEHHOIO YypaBHEHHUS C JBYMs
NEePEMEHHBIMH, MOJIb3YsICh IPaUKOM, TPUBOJUTH IPUMEPHI PEIIECHUS YPABHEHHUS.

Pemarp cucrembl OByX JIMHEHHBIX YpaBHEHUN C JBYyMsS IIEPEMEHHBIMH, B TOM 4HCIIE
rpaduyecku.

CocTaBnaTrh M peliaTh JMHEWMHOE ypaBHEHHWE WM CUCTEMY JIMHEHHBIX YpPaBHEHUH I10
YCIIOBUIO 3a/layM, HWHTEPIPETHPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3a/aydl MOJYYEHHBIN
pe3yJIbTar.

5.1.4. OynKIMH.

Koopaunats! u rpaduku.

N3o0pakaTh Ha KOOPAMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHAaTaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE TPOMEXKYTKH Ha
anreOpanvdecKoM SI3bIKE.

OTmeuaTs B KOOPAMHATHOMN INIOCKOCTH TOYKHU IO 3alaHHBIM KOOpIUHATaM.

OyHKIUN.

Ctpouts rpaduku JIMHEHHBIX (QYHKIUH.

OnuceiBaTh € TMOMOILIBIO (QYHKIMA M3BECTHBbIE 3aBHCHUMOCTH MEXAY BeIMUYWHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTH, IPOU3BOJIUTENBHOCTb, BpeMH,
00beM paboTHI.

HaxonuTs 3HaueHune GyHKIMM 10 3HAYECHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cmocod MpenCcTaBlICHUs M aHaIW3a WHPOpMAIUU, U3BIEKATH H



MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(QUKOB PEANbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBathk cBOMcTBA (DYHKIMIA U aHaIM3a TPaQUKOB pealbHBIX 3aBUCUMOCTEN (HYJIH
(GYHKLIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIMH, ITPOMEXYTKH BO3pacTaHUs U yObIBaHUS
¢yHKIMN, HanOOIbIIIee U HAUMEHbIIIee 3HAYCHUS (PYHKITUH).

Hcnonb3oBare rpaduku A UCCIEIOBaHMS MPOLECCOB M 3aBUCUMOCTEH, MPH peIleHUH
3a[a4 U3 APYTUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

5.2. IlpeameTHble pe3ynbTaThl OCBOCHUS IIPOrpaMMbl y4eOHOTO Kypca K KOHIy 00y4YeHUs B
8 Kkiacce.

5.2.1. Yucna u BEIYMCIICHHUS.

HppaumroHanbHbIe YKCIIa.

ITonnMmarts 1 UCIOIB30BaTh NPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOKECTB.

OnepupoBarh MOHATHUAMHU: KBaJpaTHBIH KOpEHb, apr(PMeTHUEeCKUN KBaJpaTHBI KOpPEHb,
UPPAlMOHAIBHOE YHCJIO, HAaxXOOUTh, OLICHWBAaThb KBAJpaTHbIE KOPHHU, HCIOJB3YysS IIpU
HEOOXOIMMOCTH  KaJbKYJSTOP, BBIIOJHATH MPEeoOpa3oBaHUs BBIPAKECHUH, COJCPKAILINX
KBaJIpaTHbIEC KOPHU, HCIIOJIb3Ys CBOWCTBA KOPHEH.

Hcnons3oBaTh HayalbHbBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHMCEN JUIS
CpaBHEHMsI, OKpPYIJICHUS M BBIYUCICHHMH, M300paxkaTh JEHCTBUTEIbHbIE YMCIAa TOYKAMHU Ha
KOOPJMHATHOMU IIPSIMOM.

Hcnonb30BaTe 3amucu OOJNBIIMX M MajblX YHUCEN C IMOMOIIbIO JECATUYHBIX ApoOell u
creneHed uucna 10, 3amuchiBaTh W OKPYIJISATh YHUCIIOBbIE 3HAUEHUS PEAIbHBIX BEIMYHUH C
MCII0JIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHUH.

JenumocTsb.

OnepupoBarh MNOHATHEM OCTAaTKa IO MOAYJIO, NPUMEHATh CBOMCTBA CpPaBHEHUM I10
MOJYJIO, HAXOJIUTh OCTATKH CYMMBI M IIPOU3BEACHUS 110 JAHHOMY MOJYJIIO.

5.2.2. AnreOpanvecKkue BhIPaKCHHS.

JpoOHo-paliioHaIbHbIE BBIPAKECHUSI.

HaxonuTh nomycTuMble 3Ha4€HUs IEPEMEHHBIX B IPOOHO-PALIMOHAIBHBIX BBIPAXKEHHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHAIBLHOM APOOH.

BrimonHATe nmpuBeaeHHe anredpanueckux JIpobel K ollieMy 3HaMEHaTelo, CI0XKEHUE,
YMHOXXEHHE, JIeJICHUE areOpandeckux Ipooei.

BhINONHATE TOXKIECTBEHHBIE TPE0OPa30BaHUs PALIMOHAIBHBIX BBIPAKEHUIH.

[IpumensTh npeoOpa3zoBaHus BIPAXKEHUM JIUIs peLICHUS pa3InYHbIX 3a7a4 U3 MAaTEMaTUKH,
CMEKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

Crenenu.

[IpuMeHATh MOHATHE CTENEeHHM C IEJbIM II0Ka3aTeleM, BBINOJIHATh MpPeoOpa3oOBaHUs
BBIPAKEHMI, COAEPIKALUX CTEIIEHH C LIEJIBIM ITOKA3aTeIIEM.

HppanmoHanbHble BHIPAKEHUS.

Haxomute momycTuMble 3HAu€HHs TEPEMEHHBIX B BBIPAKEHUSX, COJEpPKaIIUX
apudMeTHUeCKue KBaIpaTHbIE KOPHHU.

BoinonHsaTe npeobpazoBaHus HppallMOHATIbHBIX BBIPAXKEHUHN, UCIIOIb3Ys CBOMCTBA KOPHEH.

5.2.3. YpaBHEHUs U HEPABEHCTBA.

Pemarp kBagpaTHbIE ypaBHEHUS.

Pemate 1po6GHO-paliMoHalIbHBIE YpaBHEHHUS.

Pemate nuHEHHBIE YypaBHEHHMs C NapaMeTpaMH, HECIOKHBIE CHUCTEMBI JIMHEWHBIX
YPaBHEHHUH C TapaMeTPaMHU.

[IpoBONTE UCCIEI0OBaHNS YPAaBHEHUM U CHCTEM YPAaBHEHMI, B TOM YHUCJE C IPUMEHEHUEM
rpaduuecKkux npeacTaBieHuil (ycTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CUCTEMa ypaBHEHHM
pellIeHus1, €Clii UMEET, TO CKOJIBbKO, U IIpoYee).

[lepexoauth OT clIOBECHOH (OpPMYJIMPOBKM 3adaydl K ee aireOpandeckoil MOAETH ¢
MOMOIIbI0 COCTABJIEHUS YPAaBHEHMsI WJIM CHCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl TIOJYyUEHHBIN PE3yJIbTaT.

[IpuMeHsTh CBOWCTBA YHMCIIOBBIX HEPABEHCTB JJIsi CPaBHEHMsI, OLEHKH, pellaTh JUHEIHbIe



HEpaBEHCTBA C OJHOM TEPEMEHHOW W HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOYECTBa PEIICHU HEPAaBCHCTBA, CUCTEMbI HEPABCHCTB.

5.2.4. ®yHKumm.

[ToHMMAaTh ¥ UCIIOJIB30BATh (YHKIIMOHAIBHBIC TIOHSATHS U A3bIK (TEPMUHBI, CAMBOJIHYCCKHIE
0003HaueHMsI), OTIPENENATh 3HaUCHHE (PYHKIIMH 110 3HAYCHUIO apTyMEHTa, ONPEIEIIATh CBOMCTBA
GyHKIMY 10 ee rpaduky.

k
2 3 _
Crpouts rpaduku ¢ymkmmin Y = X | Y =X |y = \/;, y = ;, y = |X|,

OTHCHIBATh CBOMCTBA YHCIIOBOM (PyHKIIMU 10 €€ TpaduKy.

5.3. IlpeameTHbIe pe3ynbTaThl OCBOCHUS IIPOrpaMMbl y4eOHOTO Kypca K KOHIY 00y4YeHUs B
9 xnacce.

5.3.1. Yucna u BEIYUCIICHHUS.

OnepupoBarh MOHATUSAMHU: KOPEHb N-U CTENIEHU, CTENIEHb C PALlMOHAJIBHBIM I10Ka3aTelleM,
HaxXOIWTb KOPEHb N-M CTENEHH, CTENEHb C pAlUOHAIBHBIM II0KA3aTelIeM, HCIONb3Yys IpU
HEOOXOJUMOCTH KaJIbKYJISTOpP, HPHUMEHSATh CBOMCTBA KOpHS nN-H CTENEHW, CTENEHU C
palOHaIbHBIM IIOKA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX 4YHMCEN IPU pPELIEHUU 3ajad,
IIPOBEJCHUH PACCYKICHUM U JOKA3aTEIIbCTB.

CpaBHUBaTh U YIOPAJOYMBATH JCHCTBUTEIbHBIE 4YMCIIA, OKPYIJISATH JIEHCTBUTEIIbHbBIE
Y1CJIa, BHIIOJIHATE IPUKUAKY PE3YyJIbTaTa BBIYMCICHUH, OLIEHKY YHUCIOBBIX BBIPAKEHUI.

5.3.2. Anrebpanydeckuie BbIpaKEeHUSI.

OnepupoBaTb NOHATHEM KBAJpPaTHOIO TPEXWIEHA, HAXOAUTb KOPHHU KBaIPATHOIO
TpeXwIEHa.

PackiagpiBaTh KBaZpaTHbIN TPEXYICH HA TMHEWHBIE MHOKUTEIN.

5.3.3. YpaBHEHUs U HEPABEHCTBA.

Pemiare nuHeliHble M KBaJpaTHbIE YpPaBHEHUS, YPaBHEHUS, CBOASILIUECS K HUM, JPOOHO-
palOHAJIbHbIE YPAaBHEHUS.

Pemarp Hec0KHBIE KBaIpaTHBIE YPAaBHEHUS C 1APAMETPOM.

Pemarp nvHeliHble HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, HCIOJIb30BaTh METO]
MHTEPBAJIOB, U300pakaTh pElICHNE HEpaBEHCTB Ha YMCIOBOM NMPsIMOM, 3alMChIBATh PELICHHE C
MOMOIIbIO0 CUMBOJIOB.

Pemarp cucrempl ABYX JIMHEHHBIX YpaBHEHHMM ¢ ABYMs NEPEMEHHBIMH M CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YpaBHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemarp Hec0KHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUH C 1IAPaMETPOM.

[IpumeHsaTh  METOABI  PABHOCWIBHBIX  NpeoOpa3oBaHMM, 3aMEHbl  MEPEMEHHOM,
rpau4ecKoro MeToia py peleHuy ypaBHeHUH 3-if u 4-i cTeneHeil.

Pematb cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBaIpaTHOE
HEpaBEHCTBO, M300pakaTh peIlleHHE CHUCTEMbl HEPAaBEHCTB Ha YMCIOBOM MpPsIMOM, 3alUCBHIBATh
pelIeHre ¢ TOMOIIbIO CUMBOJIOB.

Pemarp ypaBHEHUs, HEpaBEHCTBA M HX CHUCTEMBI, B TOM YHCJIE C OTIPAaHUYCHHUSAMH,
HaIpUMep, B LIEIBbIX YKcCTax.

IIpoBoauTh MCCIEAOBAaHNS YPAaBHEHUM M CUCTEM YPaBHEHMI, B TOM YUCIIE C IPUMEHEHUEM
rpaduueckux mpencTaBieHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHWE WJIM CHCTEMa ypaBHEHUN
pellIeHHs], €CITU UMEET, TO CKOJIBKO, M IIpoUee).

Pemarp TekcToBBIE 3amauM anreOpanyeckuM CrocoOOM C TOMOUIBIO COCTaBIICHUS
YPaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUs, HEPABEHCTBA M MX CUCTEMBI JIJIsl COCTABJIEHUSI MaTEMaTHUECKOMN
MOJIEJIM PEAJbHOM CUTyallUM WIA NPUKIATHOW 3aJadd, HHTEPIPETUPOBATH IOIYUYEHHBIE
pe3yJIbTaThl B 3a/IaHHOM KOHTEKCTE.

5.3.4. HucnoBsle MOCIE0BATEILHOCTH U TPOTPECCHH.

OnepupoBaTb HOHATHUSAMU: 3aBUCUMOCTb, GYHKIMS, Tpaduk GyHKUUH, MOpsmas
IPONOPLHUOHATBHOCTD, JIMHEHHass (yHKIUsA, oOpaTHas MPONOPLUUOHAIBHOCTh, Mapadoa,



rurnep06osa, KyCouHO-3aanHast (PyHKITHUSI.

HccnenoBath ¢GyHKIMIO M0 ee rpaduky, ycTaHaBIMBaTh CBOWCTBA (YHKUMH: 001acTh
OINpe/ieNIeHUsl, MHOXKECTBO 3HA4Y€HUH, HyIM (QYHKIUM, IPOMEXKYTKH 3HAKOIOCTOSHCTBA,
POMEXYTKH BO3pacTaHusi U yObIBaHUS, YETHOCTh U HEYETHOCTh, HAUOONbIIEE U HAUMEHbBINEE
3HA4YEHUsl, ACUMITOTHI.

Pacno3naBate  KkBagpaTHuHylo (yHKIOHIO 10  (opmyse, NPUBOAUTH  HMPHUMEPHI
KBaJPaTUYHBIX QYHKLUUHN U3 peabHON KU3HU, PU3UKHU, FEOMETPHUH.

Omnpenensate mnoJoXeHHWe rpaduka KBaApaTHYHOW (QYHKUMH B 3aBUCHMOCTH OT €€
K03 PHUITMEHTOB.

Ctpoutsb rpaduk KBaApaTUYHON (PYHKIMH, OTIUCHIBATH CBOMCTBA KBAJPATUYHON (HyHKIMU
1o ee rpaduky.

Vcrnonp30BaTh CBOWCTBA KBAIPATUYHON (DYHKIIUH [T PELICHUS 3a/1a4.

Ha npumepe KBaJJpaTUYHOM (byHKIHT CTPOUTH rpapuk byHKIMN

y = af(kx +b) +c C TIOMOIIIBIO TIpeoOpa3oBaHuil rpaduka GyHKIIH y = f(X).

WnmocTpupoBaTh € MOMOLIbIO TpauKka pealbHYH 3aBUCUMOCTb HJIM MPOLECC MO HX
XapaKTEepUCTHKAM.

5.3.5. Apudmerrueckas ¥ reoMeTprUIECcKasi IPOrPECCUH.

OnepupoBaTh MOHATHAMHU: IOCIEIOBATEIBHOCTh, apH(PMETHUECKass W TeOMETpUYecKas
POTpecCu.

3amaBaTh TOCIEIOBATEIIBHOCTH pPa3sHBIMU CHOCOOAMH: OIMCATEIbHBIM, TAOIWYHBIM, C
HOMOIIBIO (POPMYJIBI N-TO YWIEHA, PEKYPPEHTHBIM.

BBINONHATE BBIYUCIEHUS] C HCIOIB30BaHHEM (OPMYT N-TO WieHa apuPMETHYECKOH U
reOMETPUUECKOM MpOrpeccuii, CyMMbl MEPBBIX N YJIEHOB.

N300pakaTh YIEHBI MOCIEIOBATEIFHOCTA TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemiate 3agauu, cBsI3aHHbIE C YUCIOBBIMU I1OCIIEA0BATEILHOCTSIMH, B TOM YHUCIIE 33/1a4H U3
peabHOM >KU3HM (C UCTIIOIb30BAaHUEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUI).

Pacrnio3HaBaTh ¥ NPUBOAUTH MPUMEPHl KOHEUHBIX U OECKOHEUHBIX I1OCIIEA0BAaTEIbHOCTEH,
OTpaHUYEHHBIX  IOCJEJ0BAaTENbHOCTEH, =~ MOHOTOHHO  BO3pacTaroUMX  (yOBIBAIOLINX)
MOCJIE0BATEIBHOCTEN.

WNmets mpencraBieHHe O CXOJUMOCTH MOCIEAOBATEIbHOCTH, YMETh HAaXOAUTh CyMMY
OeCKOHEYHO yOBIBAIOIIEH TeOMETPUIECKON MTPOTPECCHH.

[IpuMeHsTh METO1 MaTEMATUUECKON MHAYKIUHU TPU PELLIEHUH 3a/1a4.

7.5. ®DepepaabHasi padoyas mnporpamma ydeOHoro kypca ''I'eomerpus' Ha
yriay0JjeHHoM ypoBHe B 7 - 9 kilaccax (JaJjiee COOTBETCTBEHHO - MporpamMma y4yeOHOro
Kypca "I'eomerpus', yaeOHbIi Kypc).

7.5.1. IlossicHUTENBHAS 3aIIUCKA.

7.5.1.1. 'eomeTpus Kak OJUH U3 OCHOBHBIX Pa3/IE€iOB IIKOJIBHON MaTEMATUKH, UMEIOLIUN
CBOEH 11es1bl0 00€CreYnTh M3Y4YeHHE CBOWCTB M pa3MepoB (pUryp, UX OTHOUIEHHH M B3aUMHOE
pacrojIoKEeHUE, ONUPAECTCd Ha JIOTMUECKYIO, NOKa3aTENbHYI0 JMHUIO. [leHHOCTh u3yudeHus
reOMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus 3aKI0YAETCS B TOM, YTO 00Oydaromuics
YUYUTCS TPOBOJUTBH JIOKA3aTEIbHBIE PACCY)KJIEHUS, CTPOUTH JIOTMUECKUE YMO3AKIIOUEHMUS,
JIOKa3bIBaTh MCTUHHBIE YTBEPXKIEHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyxaeHus "OT MPOTUBHOIO", OTIAMYATh CBOIMCTBA OT MPU3HAKOB, (hOpMyIUpoOBaTH OOpaTHbIE
yTtBepxkaeHus. Ocoboe 3HaueHHe AoKa3aTellbHas JIMHUS MMEET AJI YIUIyOJIEHHOTO W3Yy4YeHUS
MaTEMAaTHKH.

7.5.1.2. Ilenpro U3y4eHHs] TEOMETPHUU SIBIIAETCS MCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA IPH
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUECKHUX 3a/ad, BCTPEUAIOLIUXCS B pealbHOU
KU3HU. OOyyaronuiicst JOMKEH HAyYUThCS ONpPENeNsTh FeOMETPUUECKYI0 (UTYypy, ONMUCHIBATH
CIIOBaMU UE€pTEK MWIM PUCYHOK, HAWTH IUIOIIAAb 3E€MEJIBbHOIO Yy4YacTKa, pacCUUTHIBATh
HEOOXOUMYIO JUIMHY ONTOBOJOKOHHOTO KaOenst wiau TpeOyemble pa3Mepbl rapaxa s
aBToMoOms. Ilpu pemeHuM 3agad MPaKTUUECKOTO XapakTepa OOydarolIUiics yYUTCS CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTYyalllif, MNpPOBOAUTH BBIYUCICHHUS U



OILICHUBATH MTOJYYEHHBIN pe3yJIbTar.

7.5.1.3. OcoOGeHHOCTh Y4eOHOTO Kypca yriyOJIeHHOTO H3YyYEHHs T€OMETPUU COCTOUT B
TOM, 4TO OOydaroluecss He MPOCTO 3HAKOMSTCS C ONPEICICHHBIMH MOHATHUSIMH, a YBEPEHHO
oBJ1aJeBatoT UMHU. CyIECTBYIOIINE TEMBI IPOTrPaMMbI 0a30BOr0 Kypca F€OMETPUM U3yUaroTCsl Ha
Oosee rmyOOKOM ypoBHE, a oOydaromuecs NpuoOpeTaloT YMEHHUs, TOMOTaIOIe UM YBEPEHHO
IPUMEHSTHh CBOM 3HAaHUS HE TOJbKO B MAaTEMAaTHUKE, HO U B CMEXKHBIX IPEIMETAX, IIPEXK]IE BCETO
¢uszuke u uHPOpMATHKE, a TAKXKE IMOJIH30BATHCS MOJYUYEHHBIMU 3HAHUSIMH IPU PELICHUH
IIPAKTUYECKUX 3ajau.

7.5.1.4. CornacHo y4eOHOMY IUTaHy B 7 - 9 kiaccax m3ydaercs yriyOJICHHBIH Y4eOHBIH
Kypc "I'eomerpus”, KOTOpBIN BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3zieibl cofepxkanus: "Havana
reometrpun", "Tpeyroasuauku", "OxkpyxHocTs", "UeThipexyronpauku”, "[logodue", "IneMeHTHI
tpuronomerpun", "Ilnomanu", a takxke "Meron koopaunat", "Bekropst", "[IpeoOpa3zoBanus
IJIOCKOCTH".

7.5.1.5. OOmiee 4YHMCIO YAcOB, PEKOMEHIOBAHHBIX I HW3YYCHHS Y4eOHOro Kypca
"T'eometpus", - 306 gacos: B 7 kimacce - 102 gaca (3 gaca B Heaenmo), B 8 kimacce - 102 gaca (3
yaca B HefIen0), B 9 kiacce - 102 yaca (3 yaca B HeJeno).

7.5.2. Coneprxkanue oOydeHus B 7 Kiiacce.

7.5.2.1. Hauana reomeTpuu.

Hcropust BOBHUKHOBEHUS U pa3BUTHs reoMeTpuu. HauanbHble MOHATHA reoMeTpun. Touka,
npsimasi, OTpe3oK, Jayd. [loHsiTue 06 akcruome, TeopeMe, A0Ka3aTeNbCTBE, ONPEAEICHHUH.

B3anmHOe pacnosiokeHre TO4YeKk Ha NpsMoi. M3MepeHue MJIMHBI OTpE3Ka, PACCTOSHUE
MEXly TOUKaMHU.

[Honymnockoctes u yrosn. Buael yrinoB. M3mepeHue BenuuuH yrioB. BepTukanbHble u
cMexHble yribl. [lapamienbHble M NEpneHIUKYINspHbIE OpsMble. PaccTosiHME OT TOYKU 110
npssmMoi. buccekrpuca yria.

Jlomanas. Buaer  nomasbix. JlnmHa  nomanoi.  MuoroyrosbHuku.  Ilepumerp
MHOroyrojbpHuKa. [IoHATHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHblE NpPEACTaBIEHHUS O paBEHCTBE GQUIYP, HUX PACIOIOKEHUH, CHMMETPHH.
IIpocreiimne noctpoeHus. MHCTpyMEHTBI U1l U3BMEPEHUN U ITOCTPOEHUMN.

7.5.2.2. TpeyronbHUKHU.

Buner TPEYrOJIbHUKOB: OCTpPOYTOJIbHBIE, IIPSIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEIPEHHbIE, paBHOCTOpOHHHUE. MeunaHa, OMcceKTprca U BbICOTAa TPEYTOJIbHUKA.

PaBencTBO TpeyronbHUKOB. [lepBelii M BTOpPOM NpPHU3HAKU DPABEHCTBA TPEYTOJBHUKOB.
PaBHOOenpeHHBIE TPEYroNbHUKM W MX cBoOWcCTBA. [Ipum3Hak paBHOOEAPEHHOTO TPEYrOJbHUKA.
Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHoIIEHNs MEXAY CTOPOHaMH M yIilaMH TpeyrojpHuKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHCTBO 0 1MHE JTIOMaHOM.

Cummerpuunble purypsl. OCHOBHBIE CBOMCTBA oceBoi cummeTpuu. [Ipumepsl cummerpun
B OKPY’aroIleM MUpE.

7.5.2.3. IlapamnensHble mnpsimple. Cymma yriioB MHOroyroibHuka. IlapannenbHOCTh
IPSIMBIX, HCTOPUYECKUE CBENIEHNUS O NocTynare EBkinaa u o posn

JloGaueBcKOro B OTKPBITUU HEEBKJINI0BOM reomeTpun. CBoiicTBa u npusHaku 4807

napajuleapHbIX NpsAMbeIX. CymMma yIJIOB TpEyrojibHMKAa. BHEIIHME yribel TpeyrojibHHUKA.
CyMMa BHYTPEHHUX VIJIOB MHOTOYTOJIBHMKAa M CyMMa BHEIIHHUX YIJIOB BBITYKJIOTO
MHOT'OYT'OJIbHUKA.

7.5.2.4. IIpssMOyTroJIbHBIE TPEYTOJIbHUKH.

[Ipu3Hakyu paBeHCTBa NPSIMOYTOJIBHBIX TPEYrOJbHUKOB. lleprneHaukynsap M HaKIOHHas.
CBONCTBO Me€IMaHbl MPSIMOYIOJBHOIO  TPEYrOJbHHKA, IPOBEAEHHOM K THIIOTEHY3E.
ITpstMOyTONBHBIN TPEYTOJIBHUK € yTI0oM B 30°.

7.5.2.5. OKpYyKHOCTb.

[ToHATHS OKPYKHOCTH U KpyTa. DJIEMEHTHI OKPY>KHOCTH M Kpyra: LIEHTp, painyc, T1aMeTp,
X0pAa, X cBoicTBa. B3anMHOe pacrosioxkeHne OKpyHOCTU U npsiMoii. KacartenbHas u cexymias



K OKpyx’HOCTU. OKpyX HOCTh, BIHCaHHasi B yroi. IIpocreilime mocTpoeHHs € TOMOUIBIO
LUPKYJIS U JIMHEUKU.

7.5.2.6. 'eoMeTpruecKue MecTa TOUEK.

[lonsTe o reoMerpuueckoM Mecte TodeK. [Ipumepbl reoMeTpu4ecKMX MECT TOUYEK Ha
IUIOCKOCTH. buccekTprca yria u cepeIuHHBIA NEPIEHIUKYISIP K OTPE3Ky KaK Ie€OMETPUYECKUE
MecTa Touek. OnucaHHas OKPYXHOCTb TPEYrOJbHHUKA, €€ LIEHTP. MeToJl TeOMETPUIECKUX MECT
TOYEK IIPU PELICHUH F€OMETPUUYECKUX 3aad.

7.5.2.7. ITocTpoeHus ¢ TOMOIIBIO LIUPKYJIS U JIMHEUKU.

Hctopuueckue ceneHus. OOOCHOBaHUS MPOCTEHIINX IOCTPOSHMH, STambl 3aJaud Ha
IIOCTPOEHUs, PEIICHKE 3a1a4 Ha IIOCTPOECHUE HUPKYJIEM U JIMHEHKON.

7.5.3. Conepxkanue oOy4eHHs B 8 Kiacce.

7.5.3.1. YeTblpexyroabHUKH.

[TapannenorpammM, ero npu3Haku M cBoicTBa. IIpsMoyronbHuk, pomO, KBajapar, HX
npu3Haku W cBoiicTBa. Tpamenusi. PaBHOOenpeHHast Tpameuus, €€ CBOMCTBa W IPU3HAKH.
[TpsimoyronbHas Tpaneuus. CpeaHsis JIMHUA Tpalenuu.

CpenHsisi TUHUS TpeyrojbHUKa. Meron yJIBOEHHMS MeIuaHbl TpeyrosibHHKa. Teopema o
NIEPECEYCHUH MEIMaH TPEYToJIbHUKA.

Teopema @aneca, TeopemMa O MPONOPLUOHAIBHBIX OTpe3kax. Teopema BapunboHa s
IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

LleHTpabHO-CUMMETPUYHBIE (PUTYPHI.

7.5.3.2. ITono0Oue.

[Tomobue TpeyroiapbHUKOB, K03duument momodbus. Ilpuznaku nogo0usi TPEYrOIbHUKOB.
[TpumeHeHne nog00Ms IPU PELLICHUH T€OMETPUUYECKUX U MPAKTHUECKUX 3ajiau.

7.5.3.3. [Inomans.

[lonatue o mromanu. CBolicTBa IuIomaaed reomerpudeckux ¢uryp. Ilpocreiimue
dopMynBl [UIS TUIOINAAM TPEYToJbHHKA, Mapajuiesorpamma, pomba um Tpanemuu. [lnmormamm
no00HbIX puryp. OTHOLIEHUE MIOLIAIeH TPEYTOJIbHUKOB.

7.5.3.4. Teopema Iudaropa.

Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mpu perieHUd NPaKTHUECKUX
3az1a4.

7.5.3.5. DneMeHThbl TPUTOHOMETPHUH.

CuHycC, KOCHMHYC, TAHT€HC W KOTAHI€HC OCTPOT0 yrja MPSMOYIOJbHOTO TPEYrOJbHHKA.
Tpuronomerpuueckue QyHkuuu yriaoB B 30°, 45° u 60°. IlponopuuoHaibHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

7.5.3.6. YTIIBI 1 4ETBIPEXYTOJIBHUKH, CBA3aHHBIE C OKPYKHOCTBIO.

BrnmcanHble M LIEHTpaJbHBIE YIJbL, YIOJ MEXIY KacaTeJbHOM M XOpPJAOM. YTIBI MEKIY
XOpAaMM M CEKyIUMMH. BmnucaHHblE UM ONMCAHHBIE OKPYXXHOCTH TpEyrojbHHKAa U
YeThIpexXyroibHUKU. CBONCTBAa M TPU3HAKU BIMCAHHOIO 4YETHIPpEXyrosibHMKA. B3aumHoe
pacrioyio’)keHre ABYX OKpyxkHocTed. Kacanue okpyxHocTeil. OOmme kacaTenbHble K JBYM
OKPYXHOCTSIM.

7.5.4. Conepxanue oOydeHus B 9 kiacce.

7.5.4.1. Pemenue TpeyrojJbHUKOB.

Cunyc, kocuHyc, TaHreHc yrioB oT 0° mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
ToxJecTBO. PopMyiibl puBefeHus. Pemenue TpeyroabHUKoB. Teopema KOCHHYCOB M TeopeMa
CHUHYCOB. PellleHne mpakTHYecKHX 3aJad C HUCIIOJIb30BAHMEM TEOPEMBl KOCMHYCOB M TEOPEMBI
CUHYCOB. PelieHune 3aj1a4 reoMeTpuyeCcKoi ONTHKY.

Tpuronomerpuueckue GopMyIbl JUIs TUIOMIAIN TPEYTroJbHUKA, MapajienorpaMma, pomoa,
tpaneuuu. @opmyna ['epona. @opmyia maom@aan BEIIYKIOrO YETHIPEXYTOJbHUKA.

7.5.4.2. Ilonobue TpeyroabHUKOB.

Xopasl U MOAOOHBIE TPEYTOJBHUKH B OKPYKHOCTH. Teopema o Mpou3BeIEeHUH OTPE3KOB
XOpZA, TEOPEMBbl O IPOU3BEIECHUU OTPE3KOB CEKYIIUX, TEOPEMa O KBaApaTe KacaTelbHOM.
IIpuMeHeHne Npu peleHnH reoMeTpudeckux 3anad. Teopembl UeBbl u Menenas. Ilonstue o



TOMOTETHH.

7.5.4.3. MeTon KoOopAHHAT.

YpaBHEeHHE TPsSMON Ha IUIOCKOCTH. YTJIOBOW KOI(DPHUIIMEHT W CBOOOIHBIN 4IEH, UX
reoMeTpuueckuil cmpicia. [lapaynenbHOCT U NEPHEHIUKYISIPHOCTh HPSMBIX (4epe3 yrioBOMH
Kod(durmeHT).

VYpaBHeHHEe OKpyKHOCTH. HaxokIeHHe IepecedeHudl OKPYKHOCTEH U IPSIMBIX
KoopauHatax. PopMmysla paccTOsSHUS OT TOYKHM 10 NpsmMou. [lmomans napamienorpamma
KOOpJAWHATaxX, MOHATHE 00 OpPUEHTHUPOBAaHHOH Muomagu. [IpuMeHeHne merona KOOpIUHAT
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a/1a4ax.

7.5.4.4. BeKTOpBL.

BexTopel Ha mnockoctu. ClI0)KEHHE M BBIYMTAHHME BEKTOPOB - IIPABWJIA TPEYTOJIBHUKA U
napajuiejiorpaMma. YMHOKEHUE BekTopa Ha uucio. Koopaunatel BekTopa. CliokeHHE U
BBIUATAaHUE BEKTOPOB, YMHOKCHHE BEKTOpa HA YHCJIO B KOOpauHaTax. [I[pumeHeHre BEKTOpPOB B
¢du3uke, HEHTp Macc.

Ilonartue o Oasuce (Ha 1ulockocTH). Pasnoxenuss BekropoB mno ©Oasucy. CkanspHoe
IIPOU3BE/ICHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIPAKEHUE B JEKAPTOBBIX KOOPAMHATAX.
JuctpuOyTUBHOCTD CKAJIIPHOTO Mpou3BeAeHUs. CKaJlsipHOE MPOU3BEICHUE U MPOELUPOBAHUE.
[IpyMeHeHre CKalSIpHOrO MPOW3BEACHUS BEKTOPOB JUISl HAXOXACHUS JUIMH U yrioB. Pemienue
TFEOMETPUUYECKHUX 3aa4 C IIOMOILBIO CKAJIIPHOTO ITPOU3BEICHUS.

7.5.4.5. JlnuHa OKpy>KHOCTH U IJIOLIAAb KpyTa.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpPYKHOCTH. I'panycHas u pannaHHas mMepa yria,
BBIUMCJIEHHE JJIUH Iyr OKpyxkHocTed. [lmomaap kpyra, cexropa, cermeHta. Mcropuueckue
CBe/IeHUs 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOLIAN KPyTa.

7.5.4.6. JIBmKeHUSI TUIOCKOCTH.

Llentpanbnas cummerpus. lLleHTpanbHO-cuMMeTpuuHble ¢urypsl. IloBopor. OceBas
cuMMeTpust. PUrypel, CAMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. [lapaiensHelii mepeHoc.

[lonatue nBuxeHHUs U ero cpoicTBa. PaBeHcTBO ¢uryp. IlposiBieHuss cummerpuu B
pUpose, >KUBOMHMCH, CKYJbNType, apxuTektype. Kommosunum nBrxeHuil (mpocreiiniue
npuMepsl). [IpumeHeHne B reoMeTpuieckux 3a1a4ax.

7.5.5. IlpenmeTHble pe3yabTaThl OCBOEHUS porpamMmbl yueOHoro kypcea "I'eometpus.

7.5.5.1. TlpenmerHble pe3yibTaThl OCBOEHHS MPOTrpPaMMbl Y4eOHOro Kypca K KOHILY
00yueHus B 7 Kjacce.

Pacnio3HaBaTh M3y4yeHHbIE T€OMETpPHUYECKHE (QUTYphl, OIpPEeNiATh HMX B3aUMHOE
pacrnojio)keHue, u300paxarb T€OMETpUYECKUE (UTyphl, BBINONHITH YEPTEKU IO YCIOBHIO
3anau. V3MepsATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBI. PemaTth 3ajaud Ha BBIUMCIICHHE IJIMH
OTPE3KOB U BEJIMYHH YTJIOB.

IIpoBOAUTH MPUKHUIKY U OLEHKY JIMHEHHBIX U YIJIOBBIX BEIMUYWH IIPEIMETOB B PEAJIbLHOMN
JKU3HH, pa3MepoB MPUPOIHBIX O00BEKTOB. Paznmyarh pasmepbl ATHX OOBEKTOB IO MOPAAKY
BEJIMYMHBI.

CTpouTh 4epTeKU K T€OMETPUUECKUM 3a/ladaM.

Ilonb30BaTbcd NpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BaTh IPU3HAKK U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbLHUKOB MPU PELICHUH 33/1a4.

IIpoBOAUTH TOTMYECKUE PACCYKACHUSI C UCIIOJIB30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[Tonb30BaThbcs TNpU3HAKAMU PABEHCTBA NPSAMOYTOJIBHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEAMAHbl, NPOBEACHHOM K TUIOTEHY3€ MPSMOYIOJBHOTO TpPEYTroJbHUKA, B PELICHUU
FeOMETPUUECKUX 3ajau.

OmnpenensaTh MapayieIbHOCTh NMPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMH
cekymas. OnpenensTh NapayuieIbHOCTh MPSAMBIX C TOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK APYTroM IMpsIMOM.

Pemats 3a1aun Ha kieTyaToit Oymare.

[IpoBOIUTH BBIYMCICHUS W HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHHS YIJIOB B
FeOMETPUUECKHUX  3aJjayax C  HCIOJb30BaHMEM CYMMbl YIJIOB  TPEYrOJbHUKOB U
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MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPU IEPECEUEHHUU JABYX IapauleIbHbIX
IpsIMBIX ceKyllel. PemaTs npakTnyeckue 3aaun Ha HAXOKJIEHUE YIJIOB.

Brnaners monstueM '"reomerpuueckoe Mecto Touek" (mamee - I'MT). Omnpenensth
OMCCEKTpUCY yrja M CEpeIUHHBbIA meprneHaukyassp K orpe3ky kak ['MT. Ilomb3oBaThbes
nousatueM 'MT npu oka3arenbcTBe TeOMETPUUECKUX YTBEPXKICHUN U IIPH PELLICHUH 3ajiay.

DopMyIUpOBaTh ONPENEIECHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMeTpa OKPYHOCTH,
YBEPEHHO BJIAJETh WX CBOHCTBAMU. YMETh JOKa3blBaTh WM IPUMEHSATb 3TH CBOMCTBA IIpH
pelIeHny 3a1au.

Bnaners noHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY’KHOCTH, YMEThb HaXOIUTh €€
neHTp. JlokaspBaTh M WCHOJB30BAaTh (PAKTBl O TOM, YTO OHMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA
IepeceKaroTcsl B OAHOM TOYKE, MU O TOM, UYTO CEpPEAMHHBIE IMEPNEHIUKYJSAPbl K CTOPOHAM
TPEYIroJbHUKA IIEPECEKAIOTCS B OAHOM TOUKE.

Bnaners mnoHsTHEM KacaTeNbHOW K  OKPYXHOCTHM, IIOJIb30BaThCsl TEOPEMOH O
NEPIEHIUKYJISIPHOCTH KacaTeJIbHOM M paauyca, IPOBEJEHHOIO K TOUKE KacaHus. J(oxas3bIBaTh
PABEHCTBO OTPE3KOB KAacaTEJIbHBIX K OKPYKHOCTH, IPOBEAECHHBIX U3 OJTHOW TOUYKHU, U IIPUMEHSTh
3TO B PELIEHUU F'€OMETPUUYECKHUX 3a/]1a4.

Jloka3biBaTh W NPUMEHATh MPOCTEHIINE TeOMeTpUYEeCKHEe HEpPaBeHCTBA, MOHMMATh WX
IIPAaKTHYECKUM CMBICII.

IIpoBOIUTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOSHHSI C IOMOILBIO IUPKYJIS U JIMHEHKH.

7.5.5.2. IlpenmeTrHble pe3yJbTaTbl OCBOEHUS MPOTrpamMMbl yuyeOHOro Kypca K KOHILY
oOyueHus B 8 Kiacce.

Pacrio3HaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, IOJb30BaThCS MX
CBOWCTBAMM IIpU pEIIEHUM TEeOMETpUYECKMX 3ajad. Pa3nuyare mNpu3HaKM M CBOICTBa
napajienorpaMMa, pomM0a M HpSIMOYTOJbHHKA, TOKA3bIBaTh MX W YBEPEHHO NPUMEHSTH IpPU
pELICHUH T€OMETPUUYECKUX 3ajay.

Hcnonp30BaTh CBOWCTBAa TOYKM IEPECEUCHHUS] MEIMaH TpPEyrosibHMKa (LIEHTpa Macc) B
peLIeHUH 3ajay.

Brnagers noHsTHeM cpenHel JMHUU TPEYroJbHUKA U TpaleluH, MPUMEHSATh UX CBOWCTBA
IIPU pEUICHMM TIeoMeTpuYeckux 3anad. Mcmonw3zoBaTh Teopemy Daneca M TeopeMy O
IPONOPLUOHAIIBHBIX OTPE3KAX, MPUMEHATh UX JJIS PELIEHUS MPAaKTUYECKUX 3a/1a4.

Pacrnio3HaBaTh 1EHTPaIbHO-CUMMETPUYHbIE (DUTYPBI M HCHOJIB30BaTh MX CBOWCTBA NpHU
peLIeHNH 3a]1a4.

Bnangets MOHATUIMH og00ust TPEYTrOJIbHUKOB, KoaduimeHTa moaoowus,
COOTBETCTBEHHBIX JJIEMEHTOB TMOJOOHBIX TpeyrojibHUKOB. MMmeTs mpencraBieHue o
npeoOpa3oBaHuM MOA0OMA U O MOAOOHBIX ¢urypax. Ilomp3oBarbes NpHU3HAKaMM 1OJO0US
TPEYroJbHUKOB NPU PEIICHWH F'eOMETPUYECKUX 3ajad. Jloka3blBaTh U NPUMEHATH OTHOIIEHUS
OPOMOPLUMOHATBHOCTY B HPSAMOYTOJbHBIX  TpeyroibHMKax. [IpumeHsaTs momobue B
MPAKTUYECKUX 3a7auax.

BeBoguTh ¥ McHosb30BaTh MpocTeiinne (opMyiabl Ui IUIOLIAJU  TPEyroJibHUKa,
napajuiejorpamma, pomba u Tpamnenuu. BeraucisaTs (pazaudyHBIME - CIIOCOOAMU)  TIIOMIATH
TPEyroJibHUKAa M IUIOIAJAM MHOTOYTOJBbHBIX GUryp (IONB3ysiCh, TJ€ HEOOXO0IUMO,
KaJbKYJISITOPOM). 3HAaTh OTHOILIEHHUE IUIOMIA/ el MOJOOHBIX (GUIYp M HMPUMEHSATH MPHU PELIeHUU
3azna4. [I[puMeHATh NOTy4YEHHbIE YMEHUS B IPAKTUUECKUX 3a7auax.

[Tonb3oBatbes Teopemoil Iludaropa st pemieHHs] T€OMETPUUYECKMX U MPAKTHUYECKUX
3ama4. CTpOUTh MaTeMaTHYECKYl0 MOJAEIb B NPAKTUYECKHMX 3a7adax, CaMOCTOSTEIbHO
MPOBOAMTD YEPTEXK U HAXOJUTh COOTBETCTBYIOIIUE JITHBI.

Brnagers NOHATHMEM BIMCAaHHOTO M LIEHTPAJIBHOIO YyIJA, YIJIa MEXIy KacaTeIbHOW M
XOpAOW, ONHCAHHOM W BIHCAHHON OKPYXXHOCTU TPEYTOoJbHUKA M YEThIPEXYrOJbHUKA,
IIPUMEHSTh X CBOWCTBA IIPU PEILIEHUU 3ajad.

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS HA MPAKTHKE - CTPOUTh MaTeMaTHUYeCKHe MOJAENU s
3aJa4 peaJbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS C TPUMEHEHUEM MOA00US
Y TPUTOHOMETPUH (TIONIB3YSICh, I'7I€ HEOOXOUMO, KaJIbKYJIITOPOM).



7.5.5.3. ITlpenMetHple pe3yabTaThl OCBOCHHUS MPOrpPaMMbl y4eOHOrOo Kypca K KOHILY
oOyuenwus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, YMETh HAaXOAHUTh C UX MOMOUIbIO
pa3jMyYHbIE  JIEMEHThl  IPSIMOYTOJBHOIO  TpeyrosibHMKa ("pemieHne  MIpsIMOYTOJIbHBIX
TpeyrojabHuKoB"). HaxoauTs (C MOMOIIBIO KaJdbKyJIATOpPa) UIMHBI U YIJbl JUIsl HETaOIMYHBIX
3HA4YCHUM.

[Tonb3oBatbes GopmyiamMu NPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOXKIEHMSI COOTHOIIEHUN MEX/1y TPUTOHOMETPUUECKUMH BEIMYMHAMU.

Jloka3pIBaTh TEOpPEMY CHHYCOB M T€OpPEMY KOCHMHYCOB, MPUMEHSATh UX ISl HAXOXKICHHS
pa3jMuYHBIX 3JEMEHTOB TpeyroiibHUKa ("pelieHue TpeyrojpHUKOB"), TpU  pELICHUU
reoMeTpUUYecKux 3aaau. [[puMeHsTh nolydeHHbIe 3HAHUS [IPU PEIICHUN MPAaKTUYECKUX 3a/1au.

[IpuMeHITh TPUTOHOMETPHUIO B 33/JaYaX Ha HAXOXJACHUE IUIOIIAJU, BBIBOIUTH U BIAJETh
TPUTOHOMETPUUECKUMU (popMyTamMH sl IJIOLWAAU TPEYrojibHUKA, Mapaiieiorpamma, pomoa,
Tparey, BBIBOJUTh M MPUMEHATh (hopmyny ['epona u (opmyiy Ais IUIOMAAM BBITYKIOTO
YEeThIPEXYTOJIbHUKA.

Nwmets nipencrabiieHne 0 TOMOTETUH, IPUMEHATH B IPAKTUUYECKUX CUTYaLUIX.

Hcnonb3oBatk Teopembl UeBbl 1 MeHenast Ipu perieHny 3a/1a4.

Hcnonp30BaTh TEOpEMBI O BIIMCAHHBIX YIVIaX, yriaax MEXIy XopAaMmH (CEKyIIMMHU) U yIiie
MEXJ1y KacaTeJIbHON M XOpI0i MPHU pelIeHUH FreOMETPUIECKUX 3a/1a4. JJoka3bIBaTh U MPUMEHSTH
TEOPEMBl O IMPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB CEKYLIUX, O KBajJpare
KacaTeJIbHOU.

Brnagers moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTb C ypaBHEHUEM NpPSIMOH Ha
IUIOCKOCTH. BlianeTh MOHATUSMU YIIIOBOTO KO3 duIenTa u cBOOOAHOrO 4iieHa, MOHUMATh MX
TEOMETPUYECKUN CMBICT M CBSI3b YIJIOBOTO KOX(PQHIMEHTa C BO3PACTAHHEM U YOBIBAaHHEM
JUHEHHONW  QYHKIMH. YMEThb pelarh METOJOM KOOpJAMHAT —3aJaud, CBSI3aHHBIE C
NapajuIeJIbHOCTIO U NMEPHEHAUKYISIPHOCTBIO IPAMBIX, NEPECEUECHUEM MPSAMBIX, HaX0XKJIEHUEM
TOYEK MepeceueHusl.

BbiBoMTh U BIIaZieTh ypaBHEHHMEM OKpYKHOCTH. Mcmosib3oBaTh MeTOA KOOpAMHAT MJIs
HaXOJKJCHUS NIepeceyeHi OKpy)KHOCTEN U NMpsMbIX. Biagets GpopMynamu paccTosiHUS OT TOUKU
JI0 TIPSIMOH, IIJIOLIa/IM MapajienorpaMMa B KOOpJUHaTaX, UMETh MOHATHE 00 OPUEHTHUPOBAHHOM
wiomanu. [lonp30BaTbecs METOAOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHATH €ro NpU PEIICHUU
FEOMETPUUECKUX U TNPaKTHUYeCKUX 3ajnad. IIpuMeHATh MeToJ] KOOpAuHAT B MPAKTHUKO-
OpPUEHTHPOBAHHBIX T€OMETPHUECKUX 3aj[ayax.

Bnagers moHsTHEM BekTOpa. YMETh CKJa/bIBaTh M BBIYMTATH BEKTOPBl, YMHOXAaTh Ha
YHCII0, BIAJETh IMpaBUJIaMM TPEYToJbHUKA W Mapajuiesorpamma. Bragers mnpakTH4ecKHMU
MHTEPIIPETAllUSIMM BEKTOPOB. YBEPEHHO II0JIb30BAaThCA KOOpAMHATaMU BeKTopa. Bnanerh
CJIO’)KEHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHEM BEKTOpPa Ha YKCIIO B KOOPAWHATAX.

Nmets mpencraBnenue o 6asuce (Ha TwIockocTH). PackmanpiBaTh BEKTOPHI MO 0Oas3ucy.
PacknagpiBaTh BEKTOpPHl CHJI C TOMOLIbIO TMPOCLUPOBAHUS M  TPUTOHOMETPUUYECKHX
cooTHoueHuH. [I[puMeHsATh MOTyUYeHHbIE 3HAaHUS B IPOCTENIINX PU3NUECKUX 3aauax.

Bragets NOHATHEM CKaISIPHOTO NMPOU3BEACHMSI BEKTOPOB, IOHUMATh €TI0 F€OMETPUUYECKUI
CMBICI U YBEPEHHO IIOJIb30BaThCS €ro BBIPAXKEHHEM B JIEKapTOBBIX KOOpJIMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAJISIPHOTO IPOM3BEACHUS U €r0 CBA3b C IMpoerupoBaHueM. lIpumeHsATh
CKaJISIpHOE IPOM3BE/IEHNE BEKTOPOB JUIS HAXOKJIEHUS JJIMH U yrioB. Pemats reomerpuyeckue
3a7la4yl C IOMOIIBI0 CKAJSIPHOTO IpOW3BEAEHHUA. [cronb30BaTh CKaJIspHOE IPOU3BEACHUE
BEKTOPOB B alredpandeckux U pU3NUecKux 3ajadax.

Brnaners MOHATHSAMM NPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JUIMHBI TYTH
OKPYXHOCTH M paJMaHHON Mephl yria, BBIYMCIATH IUIOMIAIb Kpyra u ero vacteid. Ilonnmars
cMbica yncia 72 . TIpuMeHSTh MoMydeHHble YMEHHUs NIPH PelleHHH ITPAKTUYECKUX 3a7a4. 3HaTh
UCTOPUYECKHE CBEICHUS 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U IUIOLIAIN KpyTa.

WNwmets mpexacraBieHue o MpeoOpa3oBaHUU IIIOCKOCTH, O JABIMKEHHsIX. Haxomuts ocw,
HEHTPbl CHUMMETPUU (UTryp, ILEHTpPbHl [OBOPOTA, HAXOJIUTh KOMIO3MLMHU IPOCTEHIINX



npeoOpa3oBaHuii. [IpuMeHATH ABMKEHUS IIOCKOCTH NPU PEIICHUN T€OMETPUYECKUX 3a1ad.

[IpuMeHSATH MONydYeHHBIE 3HAHHUSA HA MPAKTHUKE - CTPOMTh MAaTeMaTH4YECKUE MOJENU s
3a/1a4 peasbHOM )KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHS C TPUMEHEHUEM I10100HS
U TPUTOHOMETPHUECKUX (DYHKIMHU (TIOJIB3YSCh, I7Ie HEOOXOIMMO, KAJIbKYJIATOPOM).

7.6. @epepanbHas palGoyasi mnporpamMa yuyeOHoro Kkypca ''BepossiTHOCTL M
CTAaTHCTHKA'" Ha yrjaydjeHHoOM YypoBHe B 7 - 9 Kkiaccax (najiee COOTBETCTBEHHO -
nporpamma y4e0Horo kypca ""BeposiTHOCTB U cTaTHCTHKA'", y4eOHBIH KYpC).

7.6.1. IlosicHUTENBHAS 3aTIUCKA.

7.6.1.1. B coBpemeHHOM ITM(GPOBOM MHPE BEPOSTHOCTh M CTATHCTHKA MPHOOPETAIOT BCE
OOJBIIYI0O 3HAYUMOCTh KaK C TOYKH 3PEHHS MPAKTUYECKUX MPUIOKEHHUH, TaK U MX POJH B
o0pa3oBaHNM, HEOOXOIUMOM KaXIOMYy 4eJoBeKy. Bospacraer umcino mnpodeccuit, mnpu
OBJIQICHUU KOTOpPBIMU TpeOyeTcs Xopoluas 0a3oBas MOATOTOBKAa B 00JIACTH BEPOSTHOCTH U
CTaTUCTHKH, Takas MOATOTOBKAa BaKHA JJIS TNPOJODKEHUS OOpa3oBaHHMS W JJIS YCIEIIHOM
npo¢eCCHOHATIBHON Kapbepsl.

Kaxxnpiii yenoBek MOCTOSIHHO IMPUHUMAET pEIICHHs Ha OCHOBE HMEIOLIMXCA y HEro
JNaHHbIX. J[71s OOOCHOBAHHOIO NPUHATHS PpEIIEHUS B YCIOBUSAX HEINOCTaTKa WM H30BITKA
uHpOpMaUKM HEOOXOAMMO B TOM YHCJIE XOpOmO C(GOPMHUPOBAaHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MbIIUICHHE. VIMEHHO MO3TOMY BO3HHUKJIA HEO0XOAUMOCTh (OPMHUPOBATH Y
oOyyaromuxcs (pyHKIMOHATBHYIO TPAMOTHOCTb, BKITIOYAIOIYIO B €051 yMEHHE BOCIIPUHUMATD U
KPUTUYECKH aHAJIM3UPOBaTh MH(GOPMAIIMIO, IPEACTABICHHYIO B Pa3InYHbIX (opMax, IOHUMATh
BEPOATHOCTHBIM XapaKTep MHOTUX pEabHbIX IPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOJIUTH
pOCTENIINE BEPOSTHOCTHBIE PACUETHI.

3HaAKOMCTBO B Y4YeOHOM Kypceé C OCHOBHBIMU IpUHIMIAMH cOopa, aHaiau3a u
IpPEICTaBICHUs JaHHBIX U3 Pa3IMYHbIX cep *KU3HM OOIIeCTBa U roCyJapcTBa MpPUOOIIAeT
oOyyaromuxcst K OOIIECTBEHHBIM HHTepecaM. l3yueHne OCHOB KOMOWHATOPHKH pPa3BUBACT
HaBBIKM OpraHM3aluU Iepebopa M MOJCcuUeTa Yuciia BapUAHTOB, B TOM 4YHCJIE B HPUKIAIHBIX
3a/la4aX. 3HAKOMCTBO C OCHOBaMHU TEOpPHH rpadoB co37aeT MaTeMaTHMUeCKUd (PyHAAMEHT AJs
dbopMHpoBaHUs KOMIETEHIMH B o0sacTh WHGPOpMATUKM W IM(POBBIX TexHOoJorui. Ilpum
M3YYEHUH CTaTHUCTUKM W BEPOATHOCTH OOOralaloTCs NPEJCTaBICHUS OOydaroluxcs O
COBPEMEHHOM KapTHMHE MHpa U METOJaxX €ro MccienoBaHMs, (opMupyercs MOHMMaHUE POJIU
CTaTMCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAYUMOW MH(OpPMaLMM U 3aKIaJbIBAlOTCSd OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

7.6.1.2. B COOTBETCTBUM C JAAHHBIMHU LIEJISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOro Kypca
"BeposATHOCTP M CTAaTUCTHKA" OCHOBHOI'O 0O0IIero o0pa3oBaHMs Ha YIIyOJIEHHOM YpOBHE
BBIJIETICHBl CIIEAYIOIINE COJAepKaTeabHO-MeToauyeckue JuHuu: "llpeacraBieHne AaHHBIX U
omucareibHas craTuctuka', "BeposrtHocTh", "DnemeHThl kKoMmOuHaTopuku', "BBenenue B
teoputo rpados", "Muoxectsa", "Jloruka".

Conepxanne nuHum "lIpencraBieHue NaHHBIX M ONUCATENIbHAs CTAaTUCTHKA" CITyXKHUT
OCHOBOH 111 OPMHUPOBAHUS HABBIKOB paOOTHl ¢ MH(OpPMALME: OT YTEHHUS] U UHTEPIpEeTaluu
uHpoOpMalMy, TpeACTaBIeHHOW B TabimuIax, Ha JguarpaMMax M rpadukax, 10 cOopa,
MIPEJICTABICHUS] U aHAJIM3a JIaHHBIX C UCMOJIb30BaHUEM CTaTUCTUUYECKUX XapaKTEPUCTUK CPEAHHUX
u pacceuBaHus. PaboTast ¢ maHHBIMH, OO0ydYarolIuecs yyaTcs CUMTBHIBaTh MU WHTEPIPETHPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBAThb U KPUTHKOBATh MPOCTEHIINE TMIOTE3bl, Pa3MbIIUIATH
HaJl (haKTOpaMH, BBI3BIBAIOIIMMHU NU3MEHUUBOCTD, U OLIEHUBATh WX BIUSIHHME Ha pacCMaTpUBacMble
BEJIMYMHBI U MTPOLIECCHI.

WHTyuTHBHOE  MNpEACTaBIEHHME O  CIy4alHOM  M3MEHUMBOCTH,  MCCIIEJOBaHHE
3aKOHOMEPHOCTEN M TEHACHIMN CTAaHOBUTCS MOTHUBHPYIOLIEH OCHOBOMW JUISI M3YYEHHS] TEOpUU
BEPOATHOCTEW. boiiplioe 3HAaYeHHE UMEIOT INPAKTUYECKUE 3alaHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIESIMHU.

[loHATHE BEpOSTHOCTH BBOJAUTCS Kak Mepa MpaBaoIonodus ciaydailHoro coObitusi. IIpu
M3Y4YEHUH Y4eOHOro Kypca oOydaromuecs 3HaKOMATCS C MPOCTEHIIMMH METOJaMH BBIYUCIICHUS



BEPOSITHOCTEN B CIy4YalHBIX SKCIEPUMEHTAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU UCXOJAMHU,
BEPOSTHOCTHBIMH 3aKOHAMH, IMO3BOJISIOIIMMHU CTaBUTh M pellaTh Oosee CloXHBbIE 3agaud. B
y4eOHBI Kypc BXOAST HayallbHbIE MPEACTABICHUS O CIy4YaillHBIX BEIMYMHAX U MX YHCIIOBBIX
XapaKTEpUCTHKAX.

B pamkax yueOGHOro Kypca ocyIIecTBIsSCTCSI 3HAKOMCTBO O0YUaIOIIUXCSl C MHOYKECTBAMH 1
OCHOBHBIMH OII€pALMSIMHU HaJ MHOXXECTBAMH, PACCMATPUBAIOTCS PUMEPHI TPUMEHEHHs TpadoB
U DIIEMEHTOB TEOPHUM MHOXKECTB JUIsl pPELICHUs 3a/lad, a TaKXKe MCIOJIb30BAHUS B JIPYTHX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeIMeTax.

7.6.1.3. B 7 - 9 knaccax u3y4aercs ydeOHBIM Kypc "BeposSTHOCThP M CTaTHUCTHKA'", B
KOTOpBIM  BXOAAT paspensl: "[lpeacraBieHue AaHHBIX UM ONMCATelIbHAs CTAaTUCTHKA',
"BeposiTHOCTR", "DnemenThl komOuHaTopuku", "Beeaenue B Teoputo rpados", "MuoxecTBa" u
"Jloruka".

7.6.1.4. OOmiee YMCIO YacOB, PEKOMEHIIOBAHHBIX JJIs H3Y4YeHUsS YYEOHOro Kypca
"BepositHocTh U cTatuctuka", - 102 yaca: B 7 kiacce - 34 yaca (1 yac B Hezento), B 8 Kiacce -
34 gaca (1 gac B Henemio), B 9 kiacce - 34 yaca (1 yac B Heeno).

7.6.2. Conepxkanue oOydeHus B 7 Kiiacce.

[IpencraBnenne MaHHBIX B BHAE TaONMUI, OuUarpaMM. 3amojiHEHHE TaOlWll, YTEHHE U
MOCTPOCHHUE CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX aAuarpamm. UreHue rpadukoB peasbHBIX
npoueccoB. M3pneuenne wuHbOpMaMKM U3 OMarpaMM M TaONIWI, HCIOJb30BAaHHE U
MHTEpIIpeTalysl JaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeliHee apupMeTHUecKoe, MeraHa, pa3Max, HauOobliee u
HauMEHbIIIEE 3HAYCHMS, KBapTUJIHM, CpEJIHEE TapMOHMYECKOE, CpeJHEee TapMOHHYECKOE
YHCIJIOBBIX IAHHBIX.

[Ipumepsl cinyd4aiHOM HM3MEHYMBOCTH IIPH HM3MEPEHUSX, B MacCOBOM IIPOHU3BOJCTBE,
TEHACHIIMM W CIydaliHble KoJjeOaHus, TPYyNIUPOBKA [aHHBIX, NPEICTaBICHUE CIy4yailHOU
M3MEHYMBOCTHU C IOMOIIIbIO IMarpaMM, 4aCTOThI 3HAYEHUH, CTATUCTUYECKAsl yCTONYUBOCTb.

I'pad, Bepmmna, pedpo. Crenens BepinHbl. Ynciao pedep U cyMMapHasi CTEIEHb BEPIIHH.
[Tonsitue o cBsa3ubIX rpadax. [Iytu B rpadax. lemu u muxiasl. O6xox rpada (3inepoB MyTh).
[TonsiTue 06 opueHTHpOBaHHOM Tpade. Pemenue 3a1au ¢ momouibio rpados.

VYTBepkaeHuss W BbICKa3biBaHUsA. OTpHIIAHWE YTBEP)KICHHS, YCIOBHBIE YTBEPXKIACHUA,
oOpaTHbIE U PAaBHOCUJIbHBIE YTBEP)KICHHsI, HEOOXOIUMBIE U JIOCTaTOYHBIE YCIIOBHSI, CBOWCTBA U
npusHaku. [[poTrBonoNOKHBIE YTBEPKIEHUS, 10KA3aTE€ILCTBA OT IPOTHUBHOTO.

CayvaiiHplii SKcHiepuMeHT (OmbIT) M ciydailHoe coObiTHe. BeposTHOocTh M uacToTa
Clly4aifHOTrO coObITHS. POJIb MalOBEpOSATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B IPUPOJIE
U B 001IIeCTBE.

7.6.3. Conepxanue oOy4eHHs B 8 Kiacce.

MHoecTBO U OAMHOXeCTBO. [Ipumepsl MHOXKeECTB B OKpyxkatouiem mMupe. [lepeceuenne
U 00beauHeHne MHOXecTB. Jlnarpammel Oinepa. YuciaoBble MHOKecTBa. [IprMepbl MHOXKECTB
U3 KypcoB airedpsl M reoMmeTpuu. llepeunciieHue 31€MEHTOB MHOXECTB C TIOMOIIbIO
OpraHM30BaHHOIO Nepedopa U npaBuia yMHOKeHUs. DopMyrna BKIIOUEHUS-UCKITIOUEHUS.

OneMeHTapHble  coObITHS.  BeposTHocTH — ciaydalHBIX — cOOBITHH.  OmNBITBI  C
PaBHOBO3MOYHBIMHU AJIEMEHTAapPHBIMU COOBITUAMU. CiryyaitHbIi BBIOOD.

N3mepenue paccenBaHMsI YMCIOBOIO MaccuBa. Jlucnepcus M CTaHIApTHOE OTKJIOHEHUE
yuciaoBoro Habopa. CBOWCTBa OHWCTIEPCHH W CTaHAAPTHOTO OTKJIOHEHWs. J[marpamMmbl
pacceuBaHMs IBYX HAaOII01aeMbIX BeIMUUH. JINHEHAsI CBA3b HA AMarpaMMe pacCeMBaHMUA.

Hepeso. JlepeBo cinydaiiHOro skcrnepumenTa. CBONWCTBA JEPEBbEB: €IUHCTBEHHOCTh MYTH,
CBSI3b MEXIY YHMCIIOM BEepIIMH U uucioM pebep. [lonarue o mnockux rpadax. Pemenue 3agay ¢
MIOMOIIbIO IE€PEBBEB.

Jlornueckue coro3sl "U" n "UJIN". CBA3p MEXIy JIOTMUECKUMHU COKO3aMU U ONEpaLUsIMU
HaJ MHOXecTBaMU. Vcnonp30BaHue JIOTMUECKUX COI030B B airedpe.

Cryuvaiinple COOBITHSI KaK MHOXECTBAa 3JIEMEHTAapHBIX cOObITHH. IIpoTHBOMONIOXKHBIE
coObITust. Onepauuu Hag coobITUIMU. DopMyITa CIOXKEHHS BEPOSTHOCTEH.



[IpaBuino yMHOXEHHSI BEpPOSITHOCTEH. YCIOBHas  BeposTHOCTh. IIpeacraBienue
CJIy4aifHOTO SKCIIEpUMEHTA B BUJIE JiepeBa. He3aBrcuMBble COOBITHSL.

7.6.4. Conepxanue oOydeHus B 9 Kimacce.

Kombunatopaoe nmpaBuio ymHoxkeHus. IlepecranoBku u ¢dakropuan. Yucno coueTanuid u
tpeyroigbHuk Ilackans. CBoiictBa umcen codetanuil. bunom HeroTrona. Pemenue 3agau ¢
UCTIOJIb30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckas BepossTHOCTh. CiyyaiiHbIi BbIOOp TOUKM M3 (DUIYpHl HA IJIOCKOCTH, W3
0Tpe3Ka, U3 Ty OKPYKHOCTH.

Ucneitanusa. Ycnex u Heyaada. Cepusi UCTIBITaHUM 10 nepBoro ycrnexa. Cepusi UCIbITAaHUH
Bepuymnu. BepositHocTn coObituii B cepun ucnbiTanuii bepnymm. CryuaiiHelii BeIOOp U3
KOHEYHOI'0 MHOKECTBA.

CrnyualiHas BeJIMUMHA U paclrpesaeneHue BeposiTHocTel. IIpumepsl cilydaliHbIX BEIMYUH.
Baknple pacrpenencHus - 4UCIO MONBITOK B CEPUU MCIBITAHWM 1O IIEPBOTO ycllexa U YHCIO
yCIIEXOB B CepUH UcIbITaHui bepHyn (reomeTprueckoe 1 ONHOMUAIBHOE PACTIPEICTICHIS).

Maremarnueckoe OKMJIaHWE  CIIy4allHOM  BEJIMYUHBI. @u3nyecKnii ~ CMBICI
MaTeMaTUYecKoro oxwujaaHus. Ilpumepbl HCIONB30BaHMS MATEMAaTHUECKOIO  OXHJIAHUA.
Jucnepcuss U cTaHAAPTHOE OTKJIIOHEHHWE Ciy4ailHOW BenuuuHbl. CBOMCTBA MaTeMaTH4ECKOIO
OKUJAHUS U Jucnepcuu. MareMaTuueckoe OKuJaHue U JUCIIEPCUsl U3YUYEHHBIX paclpeieeH .

HepaBenctBo YeObimieBa. 3akoH OonplmMX 4yucen. MaTeMaTH4ecKUe OCHOBAHMS
U3MepeHusl BeposATHOCTeW. Ponb v 3HaueHHe 3akoHa OOJIBILIMX YMCEN B HayKe, B IPHUPOJAE U
o011ecTBe, B TOM YHCJIE B COLIMOJIOTHYECKUX 00CIEIOBAHUAX U B U3MEPEHUSIX.

7.6.5. TlpenMeTHbBIE pe3ynbTaThl OCBOSHUS MPOTPaMMBI y4eOHOTO Kypca "BeposTHOCTh u
CTaTUCTUKA".

7.6.5.1. IlpenMeTrHble pe3yJbTaTbl OCBOEHHUS MPOrpaMMbl yueOHOro Kypca K KOHILY
oOyueHus B 7 KJlacce.

Yurath uHGpOpMAIMIO, TPEICTABICHHYIO B Ta0IWIaX, HAa AMarpaMMmax, IMPeICTaBIIsATh
JaHHblEe B BHJE TaOJMI, CTPOUTH CTOJIOMKOBBIE (CTOJMOUYATBHIE) M KPYroBBIE AMArpamMMbl IO
MacCUBaM 3HAYEHUH.

OnucelBaTh M HMHTEPIPETUPOBATH PEAIBHBIE YUCIIOBBIE [JaHHBIC, IPEICTaBICHHbBIE B
Tabynuax, Ha AMarpaMMax, rpadukax.

Hcnonp30BaTe Ui ONMCAHMS JJAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHKU: CpelHEe
apudmernyeckoe, MeraHa, HanOoJbIIee U HaMEHbIlIee 3HAUCHUs, pa3Max, KBapTUIIH.

HMeTp mpencTaBieHue O JIOTUYECKUX YTBEPKACHMSIX M BBICKA3bIBAHUAX, YMETh CTPOUTH
oTpulaHus, (OPMYyJIUPOBATH YCIOBHBIE YTBEPXKACHUS NPU PEHICHUM 33/a4, B TOM YHUCIIE W3
JPYTUX y4eOHBIX KypCOB, UMETh MPEJICTaBIEHUE O TEOpeMax-CBOWCTBAX U TeopeMax-IIpU3HaKax,
0 HEOOXOJIMMBIX U JIOCTaTOYHBIX YCIOBHUSAX, O METOJE JOKA3aTeIbCTBA OT MPOTUBHOTO.

HNmeTrp mnpencraBieHuE O CIydyalHOM W3MEHUMBOCTH Ha IIPUMEpPAx pe3yJIbTaToOB
U3MEpEHU, 1IeH, PU3NYECKUX BETUYNH, aHTPOIIOMETPUYECKUX TAHHBIX, UMETh IIPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

Hcnonb30Bath /Uil ONMCAHUSI TAHHBIX YaCTOTHl 3HAYEHUH, IPyIIHPOBATh JaHHbIE, CTPOUTD
TUCTOIPaMMBbI IPYIIIIUPOBAHHBIX JAHHBIX.

Hcnonp3oBath rpadsl Uisl pelieHUs 3ajady, UMETh MpPEJCTaBI€HHE O TEPMHHAX TEOPUU
rpa¢oB: BeplIMHa, pedpo, 1eMb, UK, MyTh B rpade, UMETh npeacraBieHue 06 ooxoxae rpada u
00 OpUEHTUPOBAHHBIX rpadax.

7.6.5.2. TlpenmeTHble pe3yibTaThl OCBOGHMS MPOTPaMMBbl y4eOHOro Kypca K KOHILY
0o0yueHus B 8 Kiacce.

OnepupoBaTh MOHATHSMH MHOXKECTBA, IIOJMHOKECTBA, BBIINOJHATh OIEpallMM Haj
MHOKECTBAaMHU:  OObEJUHEHHE, T[epeceuyeHnue, MNEepPEeYUucCliaTh DSJIEMEHThl MHOXECTB C
UCIOJIb30BaHUEM OPTaHU30BAHHOTO Mepedopa 1 KOMOMHATOPHOTO MPaBUJIa YMHOKEHHS.

HaxoauTs BeposSTHOCTH CIly4alHBIX COOBITHI B CIlydallHBIX OMNbITaX, 3Has BEPOSITHOCTH
AIIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B OMNBITAX C PAaBHOBO3MOXXHBIMU 3JI€MEHTAPHBIMHU
COOBITUSIMH, UMETh TIOHATHE O CIIy4ailHOM BbIOOpE.



OnuceiBaTh JaHHBIE C MOMOIIBIO CPEIHUX 3HAUEHUN M MEp paccerBaHUs (Iucmepcus U
CTaH/JapTHOE OTKJIOHEHHE). YMETh CTPOUTHh U HHTEPIPETHPOBATH JAMArpaMMbl pacceUBaHUS,
UMETh MPEJCTABICHUE O CBA3M MEXKIY HAOJI0/1aeMbIMHA BETUUMHAMHU.

Hwmetsb mpencTaBieHue o IepeBe, 0 BepIIMHAX U pedpax aepeBa, UCIOIb30BAHNU JICPEBHEB
IpU PELICHUU 33/1a4 B TEOPUHU BEPOSTHOCTEH, B APYrHMX Y4YeOHBIX MaTeMaTHUECKUX KypcaxX U
3a[a4 U3 APYrUX y4eOHBIX MPEIMETOB.

OnepupoBarh MOHATHEM COOBITHS KaK MHOXKECTBA 3JEMEHTAPHBIX COOBITUN CIIy4aiiHOTO
OTIBITA, BBHIOJHATH ONEPALUU HAJ] COOBITUSMH, UCIOIB30BATh PU PEIICHUH 3a/1a4 JUarpaMMbl
Diinepa, YUCIOBYIO MPAMYIO, IPUMEHITH POPMYITY CIOKEHHS BEPOSTHOCTEH.

[lonb30BaTbcs MPaBUIOM YMHOMKEHHUS BEPOSITHOCTEHM, MCIIONB30BaTh JIEPEBO IS
NPEJCTaBICHUS] CIIy4alHOrO OmbITa TMpu pemieHuu 3anad. OnepupoBarh HOHATHEM
HE3aBUCHUMOCTH COOBITHIA.

7.6.5.3. IlpenMeTHble pe3yJbTaThl OCBOCHHUS IPOrpPaMMbl y4eOHOro Kypca K KOHILY
00yueHus B 9 kiacce.

[Tonb30BaTbcsi KOMOMHATOPHBIM MPABUJIOM YMHOKEHHUS, HAXOJIUTh YUCIIO MEPECTaHOBOK,
YHCJIO COYETAHUM, [10JIb30BAThCA TPEYrojapHUKOM [lackans npu pemiennu 3a1ad, B TOM YUCIIE Ha
BBIUMCJICHHE BEPOSITHOCTEH COOBITHIA.

Hcnonb30BaTh NOHITHE FEOMETPUUYECKOIN BEPOSTHOCTH, HAXOAUTh BEPOSITHOCTH COOBITUH B
OTbITaX, CBSA3aHHBIX CO CIy4YailHBIM BBIOOPOM TOYEK M3 IUIOCKOH (Uryphl, OTpe3Ka, IJIMHBI
OKPYHOCTH.

HaxoauTh BeposSTHOCTU COOBITHI B OMBITAX, CBSI3aHHBIX C HCIBITAHUSIMH JI0 JTOCTHXKEHUS
IIEPBOTO yCIIeXa, B CEPUAX UCIBITAHUN bepHyium.

Nwmets npepcTaBneHne o CIy4aiHbIX BEJIMYMHAX U Paclo3HABaTh CIy4yailHble BEIMYMHBI B
ABJICHUSAX OKPY’KAIOLEro MHUpA, OINEpUPOBATh MOHIATHEM 'paclpeleieHHe BepOsITHOCTEH".
YMeTh CTpPOUTH pacmlpeiesieHus: BEpOSTHOCTEH 3HAYEHUI CIIy4YalHbIX BEJIMYUH B M3YyYEHHBIX
OIbITaXx.

Haxomute MaremaTHueckoe OXHAAHUE M JUCHEPCUIO0 CIy4alHON BETUYMHBI I10
pacnpeneseHno, MPUMEHSITh YWCIIOBbIE XapaKTEPUCTUKU HW3YYEHHBIX paclpeiesieHudl mpu
pelIeHnH 3a1ay.

Nwmets npespcTaBineHne 0 3aKOHE CIIyYalHbBIX YHCET KaK O MPOSIBICHUN 3aKOHOMEPHOCTHU B
CilydalfHOH M3MEHYMBOCTH, MOHMMATh MaTeMaThyeckoe OOOCHOBaHHE OJM30CTH YacTOThl U
BEPOATHOCTH cOOBITUS. VIMeTh mpeacTaBieHUE O POJM 3aKOHA OOJBIIMX YHUCENT B IPUPOJE U
o0riecTBe.



