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IHOACHUTEJIbHAA 3AIINCKA

Pabouass mporpamMMa Mo MaTeMaTWke s OOYYarOIIUXCS C 3aJepiKKOW TMCUXHYECKOTO
pazButusi (nasiee — 3IIP) Ha ypoBHE OCHOBHOrO 00I€r0 0Opa3oBaHUs IMOATOTOBJICHA HAa OCHOBE
denepallbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBLHOTO CTAaHAAPTa OCHOBHOTO OOIIEro o0pa3oBaHHS
(ITpukaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (manee — d®Ir'OC 0O0O0),
denepalbHON aIaNTHPOBAHHON 00pa30BaTENBLHON MPOTPaAaMMBbl OCHOBHOTO 00IIEro odpazoBaHUs
JUIsE O0yYaroluXcss C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 310poBbsi (IIpuka3z MuHIpocBemieHus
Poccun ot 24 wosiOpst 2022 1. Ne 1025), @enepanpHoii pabodeil mporpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus Mo ydeOHOMY mpeamMery «Maremarukay, DeaepanbHON MpOrpaMMbl BOCIIUTAHUS, C
Y4eTOM pacCHpee/ICHHbIX M0 KJaccaM TIPOBEpsIeMbIX TpPeOOBaHWUN K pe3yJbTaTaM OCBOCHHS
@denepalibHOI aIaNTUPOBAHHON 00pa30BaTENBHOM MPOTrpaMMbl OCHOBHOI'O 001Iero odpazoBaHus
JUIs 00YYAIOIIMXCS C 33aJIeP’KKON TICUXUYECKOro pa3BUTUs. B paboueil mporpamme y4TeHbI UIEU U
nosoxeHus KoHnenmuu pa3BuTUs MaTeMaTHYecKkoro oopasoanus B Poccuiickoit deaepanum.

OO0mas xapakTepucTuKa yueOHOro npeamera «MaremaTuka»

VYuebublii npeamer «MaremaTuka» BXOIUT B IpeAMETHYI0 obnactb «MaTtematuka u
uHpopmatuka»y. OH CIOCOOCTBYET pPAa3BUTHIO BBIYUCIUTEIBHONW KYyJIBTyphl H JIOTHYECKOTO
MBILUIEHUS,, (OPMUPOBAHUIO YMEHHUS IIOJb30BATHCSA AITOPUTMAMH, a TaKXe MPUOOPETECHHIO
MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B MOBCEIHEBHOW ku3HH oOydatroumxcs ¢ 3[1P. YueOusii
IpeaMeT  pa3BUBAcT  MBIIUIEHHE, IPOCTPAHCTBEHHOE  BOOOpakeHHe, (DYHKIMOHAIBHYIO
rpaMOTHOCTb, yYMEHHUS  BOCHPUHUMATh W  KPUTHYECKHM aHAIM3HPOBaTh  HH(OpMAaImio,
IIPEJCTABICHHYIO B pa3IMyHbIX (hopMmax.

OOyueHne MmMaTemaTHKe JTAa€T BO3MOXKHOCTh pa3BuBaTh y oOyudaromuxcs ¢ 3IIP Tounyro,
palMoHaNbHYI0 U MH()OPMATHBHYIO peub, YMEHHE OTOMpaTh Haubojee MOAXOJSIIUE S3bIKOBBIE,
CHMBOJIMYECKHE, Tpaduyeckre cpeacTBa [Uis BBIPOKEHHS CYXICHHH W HaArJsAHOTO UX
[IPEACTABIICHHUS.

HeoOxonuMbIM KOMIIOHEHTOM 001l KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SBIISETCS
o0I1ee 3HAKOMCTBO C METOAAMHU MO3HAHUS JEHCTBUTENIBHOCTH, NMPEACTaBIEHUE O MpeaMeTe U
METOJIaX MAaTeMaTHK{, UX OTIMYMM OT METOAOB APYTUX €CTECTBEHHBIX M T'YMaHUTAPHBIX HAYK, 00
0COOEHHOCTSIX NMPUMEHEHUS MaTeMaTHKHU Ui pelIeHHs HAay4HbIX W MPUKJIAAHBIX 3a1ad. Takum
o0pa3oM, MareMaTHYecKoe 00pa3oBaHME BHOCHT CBOM BKJIaJ B ()OPMUpPOBAHHE OOLICH KyJIbTYpBbI
YeJI0BEeKa.

W3ydyeHne MaTeMaTUKH TaKXe CHOCOOCTBYET ACTETUYECKOMY BOCIHUTAHUIO YEJIOBEKa,
ITOHUMAHHUIO KPAaCOTBI U U3SIIECTBA MATEMAaTUYECKUX PACCYKACHUHN, BOCIIPUATHIO T€OMETPUYECKUX
(hopM, YCBOEHUIO UJEH CUMMETPUH.

[Tporpamma oTpaxkaet cojiepxaHue o0yyeHHs npeaMery «MaremaThka» ¢ yueToM OCOOBIX
oOpa3zoBaTenbHbIX MNoTpeOHOcTell oOydatommxcss ¢ 3I[IP. OsnageHue ydeOHBIM MPEIMETOM
«MatemaTukay NpeACTaBisieT ONpeleleHHY0 CI0KHOCTh /i ydanuxcs ¢ 3[1P. YV olyuaromuxcs
c 3IIP nauOonee BbIpa)keHbl OTCTaBaHUS B Pa3BUTHM CIOBECHO-JIOTHUECKUX (DOPM MBILIUICHUS,
Mo3TOMYy aOCTpakTHbIE M OTBJICYEHHbIE KaTErOpUH UM TPYIHOJIOCTYHHBL. B ToXe Bpems mpu
CIelUaNbHOM OOy4YeHMH OOydYarolecs MOTYT BBINOJHATh 3aJaHus 1o aiaroput™my. OHH
BOCIIPUMMYMBBEI K ITOMOIIM, MOTYT BBIIOJHHUTH IEPEHOC Ha AHAJIOTMYHOE 3a/laHHE YCBOEHHOTO
cniocoba peuteHus. CHIKEHHE Pa3BUTHs MBICIUTENBHBIX ONEpaluidi U 3aMeJIeHHOE CTaHOBIICHHE
JIOTUYECKUX JIEeUCTBUN MPUBOAAT K HEJOCTATOYHOW OCMBICIEHHOCTH COBEPILIAEMBIX Y4YEeOHBIX
neiictBuil. Y oOywaromuxcs 3aTpyAHEHBl CUETHBIE BBIYMCICHHS, MPOU3BOAMMBIE B yMe. B
MMCbMEHHBIX BBIYMCIEHUSX OHU MOTYT MPOMYCKaTh OJIMH U3 MPOMEXKYTOUHBIX maros. [Ipu pabore
C YHCIOBBIMHM BBIPQKEHUAMH, BBIYUCICHUEM HMX 3HAYECHHUS MOTYT HE YACPKUBATH IPABUIIBHBIN
nopsifok aerctBuid. Ilpu ynpomenun, npeoOpa3oBanuu BblpakeHui ydammecs ¢ 3[IP He Moryt
CaMOCTOATENIEHO IPUHSATH PELICHHUE O TIOCIEA0BATENIBHOCTH BBIITOIHEHUS AeUCTBUN. KOHKpETHOCTh



MBILIJICHHS OCIIOKHAET YCBOCHHs HaBbIKa PEICHUS YPABHEHHI, HEPABEHCTB, CUCTEMBI YPAaBHEHHU.
VM ManogoCcTymHO COBEpIIEHUE 0OpaTUMBIX OIEpaIuii.

Huskuii ypoBeHb pa3BUTUS JIOTMYECKUX OIEpaluid, HexocTaToyHas OOO0OIIEHHOCTh
MBILIUICHUS 3aTPYIHSIOT H3ydeHHe TeMbl «DYHKIMW»: TPH OmpenencHuH (GyHKIIMOHAIBHON
3aBUCUMOCTH, TIpM  ONHUCAHUM TIpauUuecKol  CUTyallud, MCIOJb3ysl T'€OMETPHUYECKUI,
anreOpandeckuii, (yHKUMOHANBHBIN s3bIKM. Hepeako ydwamuecs He BHIST PAa3HHULBI MEXITY
00J1acThI0 onpeaesieHust PyHKIIUU U 00J1aCThIO0 3HAUCHUM.

Pemenne 3amad compsikeHO ¢ TPYAHOCTSIMH O(OPMIICHHS KPAaTKOHM 3amuCH, MPOBEIACHUS
aHajuM3a YCJIOBUS 3a/JadM, BblJeNeHUs cyluecTBeHHoro. OOyuwaromuecs ¢ 3[IP 3arpyasstores
cllenaTh YMO3aKII0UeHHe OT OOIIEero K 4YaCTHOMY, HEPEAKO BHIOMPAIOT HEpallMOHAIBHBIE CIIOCOOBI
pELIEHNs, UHOTAA OTPAaHUYNUBAIOTCS MAHUITYJIALUAMHU C YHCIaMHU.

[lpu wu3yueHnum reomeTpuueckoro marepuaia oOyuarommecs ¢ 3[IP cramkmBaiorcs ¢
TPYZHOCTBIO JI€JIaTh JIOTHYECKUE BBIBOABI, CTPOUTH MOCIEN0BATENIbHBIE paccyxaeHusd. Henpounsie
3HAaHUSI OCHOBHBIX TEOPEM I€OMETPUU MPUBOAMUT K OMIMOKAM B PELICHHHM F€OMETPUYECKUX 3a/ad.
OOyuaronyecs MOTyT MOJAMEHHUTh (OpMyJy, HENpPaBUIbHO NMPUMEHUTH TeopeMmy. K cepbe3HbIM
ommOKaM B pelIeHHH 33Jad [PUBOJAT HEJAOCTATOYHO Ppa3BUThIE IPOCTPAHCTBEHHBIE
npeacTaBiaeHus. VIM CIOXKHO BBIIIOJHUTH YEPTEX K YCIOBMIO, B MHCbMEHHBIX paboTax OHU He
MOTYT NPUBECTU OOBSICHEHHUE K UEPTEKY.

To4YHOCTH 3alIOMUHAHMS U BOCHPOM3BEACHUS Y4eOHOro MaTepuaja CHMXKEHBI 110 IMpPUYHHE
c1abOCTH MHECTHYECKOW JIeATENIbHOCTH, CyXeHHus oObema mnamstu. OOywarommumcs ¢ 3[1P
TpeOyercst Oosiblile BpEMEHM Ha 3aKpeIUIeHHWEe MaTepuana, akTyalau3alus 3HaHWN IO Omope IMpH
BOCIIPOU3BE/ICHHH.

Jns  mpeojoneHus TpynHOcTeH B M3ydyeHMM ydeOHoro mpeamera «MaTeMaTHKay
HeoOXonMMa ajmanTanusi o0beMa M XapakTepa ydeOHOro Marepuana K MO3HAaBaTEIbHBIM
Bo3MoOkHOCTsIM ydamuxcst ¢ 3I[IP. Crnemgyer yueOHbI MaTepuasn HpPENnoJHOCUTh HEOOIbIIUMU
MOPLUSAMH, YCJOXHSS €ro IOCTENEHHO, W3bICKMBATh CHOCOOBI aJanTaluyd TPYAHBIX 3a/laHui,
HEKOTOpBIE TEMBI J1aBaTh KaK 03HAKOMUTEIIBHBIC; UCKIIFOYATh OTAEIbHBIEC TPYAHBIE JOKA3aTECIIbCTBA;
TEOPETUYECKUN MaTepual PEKOMEHJYETCS M3ydaTh B IPOILECCE MPAKTUYECKON AESITEIBHOCTU IO
pemennto 3ana4. OpraHu4eckoe eIMHCTBO MPAKTUUYECKON M YMCTBEHHOM JIEATENBHOCTH y4alUXCs
Ha ypOKax MAaTeMaTHKH CIIOCOOCTBYIOT IPOYHOMY U CO3HATEIbHOMY YCBOEHHUIO Oa3HMCHBIX
MaTeMaTUYECKUX 3HAaHUN U YMEHUM.

Henn n 3apaun n3ydenus yyeOHoro npeamera «Marematuka»

[TpropuTeTHBIMHU 1ENAIMU 00y4EHUS MaTeMaThKe B 5—9 Ki1accax sBISIOTCS:

- (¢opMHpOBaHHWE LEHTPAIbHBIX MaTEeMAaTHYECKUX TOHATUH  (YMCIIO, BEIWYMHA,
reomeTpuueckas  (¢urypa, IepeMeHHas, BEpOATHOCTb,  (QYHKIMs),  0OECIeYMBarOIUX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTeMaTHUeCKOro oopasoBanus ooydaromuxcs c 3I1P;

- noxaseneHue oOydarouuxcs ¢ 3[IP Ha gocTymHOM [UIs HHUX YpPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MAaTEMAaTUKH W OKPYJKAIOIIETO MHpa, MOHMMaHHE MaTeMaTHKH KaK YacTH OOIIeH
KyJIbTYpBI YEJIOBEUECTBA;

- pa3BUTHE UHTEIUIEKTYallbHBIX U TBOPYECKHX crocobHocTell obyuaronuxcs c 3IIP,
M03HABATEIbHON aKTUBHOCTH, UCCIIE0BATEIBCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHS, HHTEpeca K
W3YYEHUIO MATEMATHKH;

- (hopMupoBanue GpyHKIMOHAIBHOW MaTEeMaTHUYECKOM IPaMOTHOCTU: YMEHHUS paclo3HaBaTh
MIPOSIBJICHUSI MaTeMaTHYeCKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealIbHBIX >KU3HEHHBIX
CHUTyallUsIX W TPU H3YYCHUU JPYTHX YYEOHBIX NPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, (OpPMYIHpPOBAaTH MX Ha S3bIKE MAaTeMaTHKUM M CO37aBaTh MaTeMaTHYeCKue
MOJIENIA, TPUMEHSATh OCBOCHHBIH MaTeMaTHYeCKHW ammapar Ui peHIeHUS IMPaKTHKO-
OPHEHTUPOBAHHBIX 33J]a4, UHTEPIIPETUPOBATH U OLIEHUBATh MOJYyYSHHbIE PE3YJIbTATHI.

JlocTrkeHue 3TUX Lienell 00ecreunBaeTCs peleHHEM CIIEAYIOINX 3a/1a4:



- ¢opmupoBath y obydarommxcs ¢ 3[1P HaBblku yueOHO-IO3HABATEIBLHON NEATEIBHOCTH:
IUTAHUPOBaHUE palOoThl, MOMCK pAalMOHAIBHBIX IyTeH €€ BBIOJHEHHS, OCYILECTBICHUS
CaMOKOHTPOJIS;

- CIIOCOOCTBOBATh MHTEIUICKTYAIbHOMY Pa3BUTHIO, (POPMUPOBATH KauecTBa, HEOOXOIUMBIE
YeJIOBEKY JUIsl IOJHOLEHHON KU3HM B COBPEMEHHOM OOILECTBE, CBOMCTBEHHbIE MaTeMaTHUECKON
JESTeIbHOCTH: SICHOCTU M TOYHOCTH MBICIHM, WHTYWUIUH, MPOCTPAHCTBEHHBIX NPEICTABICHUH,
CIIOCOOHOCTH K NPEO0JIEHUIO TPYIHOCTEHH;

- (QopMHpOBaTH KIIIOYEBBIC KOMIIETCHIIMM YYalIUXCS B PaMKax MpPeAMETHOH o00iacTu
«MatemaTtnka 1 ”HPOPMATUKaAY;

- pa3BUBATh MOHATUHHOE MbINLIeHUs1 oOy4vatontuxcs ¢ 3I1P;

- OCYLIECTBIATh KOPPEKLHUIO I03HABAaTENbHbIX IpoueccoB obOyvaromuxcs ¢ 3IIP,
HEOOXOUMBIX JUIsl OCBOSHHSI IPOrPAMMHOT'0 MaTepuaa 1o yueOHOMY MpeIMETY;

- IpelyCMaTpUBATh BO3MOKHOCTb KOMIIEHCALMN 00pa30BaTeNbHbIX 1€(UIIMTOB B OCBOCHUHU
MPEIIIECTBYIONIET0 MPOTpaMMHOr0 Marepuaia y oOyuwaromuxcs ¢ 3[IP um HemocTaTkoB B X
MaTeMaTH4YeCKOM Pa3BUTHH;

- ¢(OpMUPOBATh YCTONUMBBIA HHTEPEC YUAIIUXCS K PEIMETY;

BBISIBJISATh M Pa3BUBATh MaTEMaTHUECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcCHOBHBIE JIMHUU COJIEP)KaHUS Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna u BEIYUCICHU,
«Anrebpa» («AnreOpanyeckue BbIPRKEHUS», «YPABHEHUS U HEPABEHCTBa»), «DYHKLUN»,
«l'eomerpusi» («'eomerpuueckue GUTYpsl W HUX CBOWCTBa», «M3MepeHHE TEeOMETPHUYECKUX
BEIMYUHY»), «BeposTHOCTh M cTaTUCTUKa». [laHHbIE TMHUM Pa3BUBAIOTCS MapajulesbHO, Kax/aas B
COOTBETCTBUM C COOCTBEHHOM JIOTHMKOM, OJIHAaKO HE HE3aBHCHUMO OJHA OT JpYroi, a B TECHOM
KOHTaKTe U B3aumozeictBuu. Kpome »3Toro, ux oObeAMHSAET JIOTMYECKas COCTaBIISAOLIas,
TPaJULIMOHHO TMpHUCYIas MaTeMaTHKE U IIPOHM3BIBAIONIAS BCE MATEMaTUYECKHE KypChbl U
cogepkarenbHple  JguHMM.  CdopmynupoBanHoe B DepepaibHOM  rocylapCTBEHHOM
00pa3oBaTEeNFHOM CTaHAapTe OCHOBHOTO 0O0IIero odpa3oBaHus TpeOOBaHHWE «YMETh OIEPHPOBATH
MOHATUSMU: OIIpEJieNIeHHe, aKCUOMa, TeopeMa, JJ0Ka3aTeabCTBO; YMEHUE paclo3HaBaTh UCTUHHbIE U
JIOKHBIE BBICKAa3bIBaHUS, TPUBOJUTH MPUMEPHl UM KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U
OTPHIIAaHUS BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM KypcaM, a (OpMHpPOBAHUE JIOTUYECKUX YMEHUH
pacrpeiensercs 1o BCeM rojaM 00y4eHus Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusI.

Conepxanne 00pa30BaHHs, COOTBETCTBYIOLEE IPEIMETHBIM pe3yJbTaTaM OCBOCHMS
@enepanbHOl paboueill MporpaMMbl, pacHpeneNEHHBIM O rojaM OOy4eHMs, CTPYKTYPHPOBAHO
TakUM 00pa3oM, 4YTOObBI KO BCEM OCHOBHBIM, NPUHIMIHAIBHBIM BONpPOCaM OO0ydYaroluecs
oOpalainuch HEOJAHOKPAaTHO, 4YTOOBI OBJIQJCHHE MAaTEMaTHYECKHUMH TOHATUSMU U HaBbIKAMH
OCYIIECTBIISUIOCh ~ IOCJIEAOBAaTEIbHO W TOCTyNaTelbHO, C  COOJIOIGHHMEM  IMPHHLUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAJUCh B OOMIYI0 CHUCTEMY MaTeMaTHYECKUX
npenacraBaeHuid  oOyuwatomuxcs ¢ 3IIP, pacmupss wu  yrnyOnsss e€, oOpasys mNpoyHble
MHOXKECTBEHHbIe cBsizu. OOmmMe 1nenu u3ydeHus ydyeOHoro mpenmera «MareMaTHKay
npeacrasieHsl B enepanbHoi paboyei mporpaMme OCHOBHOI'O 00I1ero o0pa3oBaHuUs.

OcoGennocTu 0T0Opa M aganTanuu y4e0HOro MaTepuasa o MaTeMaTHKe

OOyuenne yueOHOMY mpenmery «MareMaTHKay CTPOHWTCS Ha CO3AaHWUU ONTHMAJIBHBIX
YCIOBUH JJIi YCBOGHHMsI MporpaMMHoro matepuana odyvaromumucs ¢ 3[1P. Bonbinoe BHuMaHMe
yaensieTcss oTOopy ydeOHOro MaTepuajia B COOTBETCTBHM C TPHHIAIIOM JOCTYITHOCTH TIpH
COXpaHeHHH oO0IIero 0a30BOr0 YpOBHs, KOTOPBIM JOJDKEH MO COJEpKaHWI0 U 00BbeMy OBITh
aJanTHPOBaHHBIM Jiisi oOydatommxcst ¢ 3[IP B cooTBeTCTBHM ¢ MX OCOOBIMH 00pa30BaTEbHBIMU
norpeOHocTssMU. CrenyeT oONeryuTh OBJaJeHUE MarepuaioM oOydaroumumucs c¢ - 3[IP
MOCPENICTBOM €T0 JEeTaJbHOTO OOBSICHEHHS C CHCTEMATHYECKHMM IOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKM B NPUMEHEHMH 3HAHUM, WCHOJB3Yys MpPHEMbl aKTyalu3aluu (BHU3yallbHas oOIopa,
TaMsTKa).



@enepasibHass  IporpaMma  NPEAYCMaTpUBACT BHECEHUE  HEKOTOPBIX  M3MEHEHUM:
YMEHBIICHHE 00beMa TEOPETUUECKUX CBEICHUN, BHIHECEHUE OTICIBHBIX TEM MJIM LENbIX pa3/esioB
B MaTepHabl s 0030pHOI0, 03HAKOMHUTEIBHOTO N3Y4EHHUS.

HN3menennst nporpaMmmsl B 5-9 kiaccax

MaremaTuka B 5 u 6 kjaccax

B o03HakOMHTENBHOM IIIaHE PEKOMEHAYETCS U3ydarh Ccleayromue TeMbl: «Pumckas
Hymepanus», «PaBuble ¢urype», «lumunap, xonyc, map», «Kyo», «IIpsmoyroabHbIi
napajutenenuneny, «llepememenne 1o KOOpAMHATHOW IpsMoi», «Mozayis uucia», «HuciaoBble
IPOMEXYTKI»; «Macmrad» (u3yuyaercs B Kypce «I'eorpadus»); «M300paxkeHne reoMeTpuyecKux
¢uryp Ha HETMHOBAaHHOW OyMmare C WCIOJIb30BaHUEM LHUPKYJS, JUHEWKH, YroJbHHKA,
TpaHcnopTupa», «/nnHa okpyxHocTw», «llnomane kpyra», «llapamiensasie npsMeie»,
«Ilepnenaukynspable npsmMbie», «OceBas W ILEHTpalbHas CHUMMETpPUM» (M3Yy4yaeTcsi B Kypce
reomeTpun); «beckoHeuHble NEpPUOAMYECKHE MAECATHYHBIE ApoOM. JlecATHUHOE NPUOIMKEHUE
OOBIKHOBEHHOM JIpoOu» (M3ydaeTcs B Kypce anreopsl).

Crnenyer yMEHBIIUTh KOJIMYECTBO 4YacOB Ha cleAyroliue Temsl: «PenieHue sornmyeckuit
3amauw», «JlnuHa otpeskay, «llkanby, «PacnpenenuTenbHblli 3aKOH YMHOMKEHUS», «3alucCh
IIPOU3BECHUsl ¢ OYKBEHHBIMU MHOXXUTEIsIMU», «IlocTpoenue koHuUrypauuii u3 yacrei mpsiMon,
OKPY’KHOCTM Ha HEJIIMHOBaHHOW M KieT4aroil Oymare», «Jlenurenun u kpatsble. I[lpusHaku
aenumocT», «Hanbonbimmii o01muit qenuTens 1 HauMeHbliee oolee KpatHoe. JleTMMOCTb CyMMBI
u npousBeneHus». «lIpuBenenue qpodu Kk HOBOMY 3HaMEHaTelNo», «HaxoxneHue 4acTu 1eiaoro u
1esoro mno ero yactmy». «OKpyriaeHHue AECATUYHBIX apoleil». «Pemenue 3amau nepebopoM Bceex
BO3MOXXHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAXKEHHM II0 YCJIOBHUIO 3aJaumy.
BricBoOOAMBIIMECS Yachl MOYHO MCIIOJIB30BaTh Ha IOBTOpEHHE (B Hauyale M KOHIE Yy4eOHOro
roja), Ha U3y4eHue Haubosee TPYJHBIX M 3HAUMMbIX T€M: B V KJlacCce — Ha pellIeHHEe ypaBHEHUH,
IpUBEJCHUE JApOoOM K HOBOMY 3HAMEHATENl0, YMHOXEHHME M JelieHHE JECATHUYHBIX IpoOeH,
n3MepeHue yrios; B VI kiacce — NEUCTBUS € IMOJOKHUTEIBHBIMU U OTPULATEIBHBIMA YHCIAMU,
pelleHre ypaBHEHHH, CI0)KEHUE U BBIYUTAHHE YHMCEN, COAEPKAIMX LEIyI0 U APOOHYIO yacTb, Ha
YMHO’KEHUE U JIelIeHne OOBIKHOBEHHBIX JIpo0ei.

Auredpa

B 03HakOMHTENBEHOM IUTaHE PEKOMEHAYETCS U3ydaTh CclaeAyromue Temsl: «ppanroHanbHbie
yucna. JlefictBurenbHple uucnay, «CpaBHeHHE [EHCTBUTENBHBIX 4YMCeN, apudmMeTHueckue
NEeNCTBUS C NeUCTBUTENbHBIMU yHcIaMuy, «Haxoxaenue npuOIMKeHHBIX 3HaYeHUN KBaJpaTHOTO
KopHs», «Teopema Bueray», «PellieHns ypaBHEHUI TPETbe U YETBEPTOM CTEIICHEH PA3JI0KEHUEM
Ha MHOXHUTENN», «DyHKIMS y =VX U ee rpaduk», «[lorpemHocTs 1 TOUHOCTh TPUOTMKEHUSY,
«YerHble U HeueTHblEe QYyHKUUNY, «DyHKIUSA y=xn», « DyHKIUSA y= ax2, ee rpaduk U CBOWCTBA.
I'paduku dyHknmit y= ax2 + n u y=a(x-m)2, «YpaBHEHUE C IByMsl IEPEMEHHBIMHU U €T0 rpaduK»,
«I'padmueckuii crocod pelieHns cUCTeMbl ypaBHEHUI», «300pakeHne 4ieHoB apu(pMeTHIecKoit
U TEOMETPUYECKOM TMPOrpecCMid TOYKaMU Ha KOOPAWHATHOW IIJIOCKOCTH. JIMHEHHBIA W
9KCIIOHEHIMAIBHBIA pocT. CII0XKHBIE IPOLEHTBI.

Crieryer yMEHBIINTh KOJIMYECTBO YaCOB Ha M3ydeHHE TeM: «PopMyinb», «Jloka3aTenbCcTBO
TOXAECTBY, «JInHeliHOe ypaBHEHUE C JBYMs HEU3BECTHBIMU», «I'paduk IuMHEHHOTO ypaBHEHHUS C
IBYMsI MepeMeHHbIMUY, «I'paduueckoe pelieHue JIMHEWHBIX YpaBHEHUN M CHUCTEM JIMHEMHBIX
ypaBHeHU», «CBOWCTBA KBaIpaTUYHON (PYHKITUID.

BricBoOoauBIIMECS 4Yachl PEKOMEHAYETCS MCIOJIb30BaTh: I JIydlled MpopabOTKU
HanboJiee BaKHBIX TeM Kypca: «PemieHne ypaBHeHHiD», «Pelienue cucteM ypaBHEHHI»,
«CoBMmecTHbIe AeicTBUS ¢ Apobsimu», «lIpruMeHeHne CBOMCTB apHU(pMETHUYECKOro KBaJpaTHOTO
KOpHS»; Ha MOBTOPEHUE, pElIeHUEe 3ajay, NpeoO0pa3oBaHUe BHIPAXKEHUH, a TaKXKe Ha 3aKperyieHHe
M3y4YEHHOIO MaTepHuana.

I'eomerpus

CiieryeT OCHOBHOE BHUMAHME YIEIUTh NPAKTUYECKON HAIIPABIEHHOCTH Kypca, UCKIIFOUHUB U
YIPOCTUB HanboJsee CIOKHBINA JJI1 BOCOPUATHS TeopeThuyeckuii Matepuan. Ha ypokax reomerpuu



HE0OXOMMO MaKCHMaJlbHO MCIIOJIb30BaTh HArJIAHBIE CpelcTBa OOydeHHs, OOJbIIE MPOBOIUTH
MPAKTUYECKUX padoOT C ydaluMmucs, pemath 3agadd. CTpOUTh pelieHre 3a1ad MPU MOCTOSTHHOM
oOpallleHuH K HarJsAHOCTH — PUCYHKAM U YePTEKaM.

O3HaKOMUTEIBHO J1aTh TeMbl: « TeopemMbl U JTOKa3aTelbCTBO. AKCHOMBI», «Jloka3aTenbcTBoO
OT MNPOTUBHOrO», «CyIIECTBOBaHHE M EAUHCTBEHHOCTh IMEPHEHAUKYJSpa K MpsaMoil», «Meroa
reoMeTpuyeckux mect», «Meroa ynBoeHus wmeauanesy, «Teopema ameca u Teopema o
MIPOIMOPLMOHANIBHBIX OTpe3Kax», «LleHTp macc TpeyronbHuka», «/I3MeHeHHe TPUTOHOMETPUYECKUX
GyHKIMH Tpu Bo3pacTaHuU yriaay, «DopMylbl IS pagyCOB BIUCAHHBIX M OIMHCAHHBIX
OKPYKHOCTEH MPABUIBLHBIX MHOTOYTOJILHUKOBY», «YpaBHEHHE NPsAMO», «/[Brmxenue», «CBoiicTBa
IBIKEHUs», «TeopeMa O MPOU3BEACHHH OTPE3KOB XOpJ, TEOPEMBbI O IMPOU3BEACHUH OTPE3KOB
CEeKYILUX, TeOpeMa O KBaJipaTe KacaTeabHOW».

CrnenyeT yMEHBIIUTh KOJIMYECTBO YacOB Ha u3ydeHHEe TeM: «CUMMETpUYHBIC (QUTYDEIL.
OcHoBHBIE CBOMCTBa oOceBol cummerpun», «LleHTpanpHas cummerpusi», «llapamienbHbiil
nepenocy, «IloBopor», «IIpeobpazoBanue mompodus. [logoOue COOTBETCTBEHHBIX JIEMEHTOBY,
«OCHOBHBIE 3a/1a4l HA MMOCTPOCHHUE C TOMOIIBIO IIUPKYJIS U JTUHEHKN», «J{ekapToBbl KOOPAHMHATHI
Ha TUIOCKOCTHY, «Pemenne TpeyronsHuKoBy, «Ilogqodue dpurypy.

BricBoOoAMBIIIECS YaChl UCIIOIB30BATh HA PEIICHHUE 33/1a4 U TIOBTOPEHHUE.

BeposiTHOCTH U CTATHCTHKA

B cBsi3u ¢ TeM, 4TO JaHHBIA KypC BBI3BIBAET HAMOOIBIINE CIOXKHOCTU JJISI O0YYArOIIMXCS C
3I1P, cBs3aHHBIE CO CHIJKEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-JIOTHUYECKOTO MBIIIJICHUS, €ro
M3Y4YeHHE [OJKHO CTPOUTHCA Ha 0a30BOM ypOBHE W JOCTYIHOM Ui YYEHHUKOB MarepHale.
OcHOBHOE BHHMAaHHUE CIIEyeT YyAEIUTh pa3jeliaM, CBA3aHHBIMH C TOBTOPEHHUEM MPOWIEHHOTO
MaTepuasa, yBEJIUYUTh KOJUYECTBO YIPAKHEHUH U 3alaHui, CBS3aHHBIX C MPAKTHUECKOMN
JEeSATEIILHOCTHIO 00YUYaOITIXCA.

HeoOxoqumo mepecMOTpeTh CoAepKaHUEe TEOPETHUECKOro MaTepuaia U XapakTep ero
M3JIOKEHUS: TEOPETHUECKUI MaTepHual MPErnogHOCUTh B MIPOLIECCE PEIICHUS 3a/1a4 U BBITIOJIHEHHS
3aJlaHui HaTJSIHO-TIPAKTHUECKOrO XapakTepa; He TpeOoBaTh BBIBOJA M 3allOMHUHAHMS CIIOKHBIX
dbopmyn, pemieHuss HECTaHAAPTHBIX, TPYAOEMKUX 3adaHuil. Psm Tem cregyer wu3y4aTh B
03HAaKOMMTEJIbHOM IIaHe.

QenepasibHasg NporpamMma IpeAoCTaBiIsieT aBTopy palOoueld mporpammsl cBoOOAy B
pacmpesieieHny MaTtepuana mo 4eTBepTsaM (TpumecTpam). PacmpeneneHue BpeMeHU Ha HU3y4YeHHE
T€M B TEUEHHE YYEOHOTO Trojla CaMOCTOSATEILHO OMpeeseTcsi 00pa3oBaTeIbHOW OpraHu3aluen u
3aBUCHT OT OcoOeHHOocTeil rpymnmbel oOydaromuxcss ¢ 3[IP u ux o0coObIx 00pa3oBaTENbHBIX
noTpedHOoCTEH.

IMPUMEPHBIE BU/IbI JEATEJIBHOCTH OBYYAIOINUXCA C 311P,
OBYCJIOBJIEHHBIE OCOBbBIMH OBPA3OBATEJIBHBIMU ITIOTPEBHOCTAMMU U
OBECIIEYUBAIOHIUE OCMBICJIEHHOE OCBOEHUME COAEP KAHUUN
OBPA3OBAHUA 110 NTPEAMETY «MATEMATHUKA»

Conepxanne BHJIOB JesTesnbHOCTH oOyuwatomuxcs ¢ 3IIP ompenensercss ux 0coObIMH
oOpa3zoBarenbHbIMH TTOTpeOHOCTSIMU. [ToMumMo mmpoko ucnonbzyembix B @AOIT OO0 obuux asns
BCeX 00YUaIOIIMXCs BUJIOB JIEITELHOCTH CIIEIyeT YCUIIUTD BUIbI I€ATEIbHOCTH CelU(UIHbIE IS
JAHHOM KaTeropuu naereil, o0ecrneynBaroue OCMBICIEHHOE OCBOCHHME COJEpXkaHHUA 0Opa30BaHUS
[0 MPEAMETY: YCHIEHHUE NPEAMETHO-TIPAKTHUUECKON AEATEIbHOCTU C aKTUBU3ALMEH CEHCOPHBIX
CUCTEM; YepeOBaHHE BUJOB JEATEIBHOCTH, 3aJIEHCTBYIOIIUX PA3IUYHBIE CEHCOPHBIE CUCTEMBI;
OCBOEHME Marepuaja C OINOpOM Ha alropuTM; «IOUIArOBOCTb» B HW3YYEHHHM MaTepuala;
WCIOJIb30BaHNE JOTOJTHUTEIbHOW BHU3yaJIbHOM OMOpPHI (CXEMBbl, 11a0JIOHBI, ONOpPHBIE TAaOJMIIbI);
pEUEeBOM OTYET O MPOILECCE M PEe3ybTaTe IESATEIBHOCTH; BBIIIOJHEHUE CIIELHATIbHBIX 3aJaHUM,
00ecneunBaIIUX KOPPEKIUIO PEryJsiuY y4eOHO-TIO3HABATENbHON JEsTeIbHOCTY U KOHTPOJb
COOCTBEHHOTO pe3yJibTara.

®denepasibHasg TeMaTHUECKas U TEpMUHOJIOTHYecKas Jiekcuka coorBeTcTByeT ®AOIT OOO.



Jlst oOy4qaroruxcst ¢ 3[1P cyniecTBeHHBIM SBIISIOTCS TPUEMBI pa0OTHI € IEKCHYECKUM MaTepHATIOM
o mpeamery. [IpoBoauTcs cnenuanbHas padboTa 1Mo BBEJCHUIO B aKTHBHBIN CIIOBAPH 00YUYaAIOITUXCS
COOTBETCTBYIOIIEH TepMUHOJOTUU. V3ydaemble TEPMHHBI BBOJSTCS Ha IMOJMCEHCOPHON OCHOBE,
o0s3aTeNbHa BU3yajbHAS MOJACPHKKA, AITOPUTMBI pabOTHI C ONpEeAETICHUEM, OMOPHBIE CXEMBI IS
aKTyaJlu3aluy TEPMUHOJIOTUH.

MecTo yueoHOro mpeamera «MareMaTHKa» B Y4eOHOM ILIaHe

B coorBercTtBUn ¢ denepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM
OCHOBHOTO o00mIero obOpa3oBaHus Y4eOHBIH mpeaMmer «MaremaTuka» BXOJUT B HPEIMETHYIO
o0nactb «MaremaTika U HHGOPMaTUKa» U SBJISIETCS 00s3aTebHBIM il u3ydeHus. B 5-9 kmaccax
yueOHbI mpeamer «MaremaTtuka» TPaJWIMOHHO H3YyYaeTcsl B paMKaxX CIEAYIOUIMX Y4YeOHBIX
KypcoB: B 5-6 kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anrebpa» (BKIOUas
JJIEMEHThl CTAaTUCTUKU M Teopuu BeposTHocTei) u «l'eomerpus». Hacrosmel mnporpamMmoit
BBOJIMTCSI CAMOCTOSITEIbHBIN YUeOHbIN Kypc «BeposSTHOCTh U CTaTUCTUKAY.

O011ee ynCII0 4acoB, PEKOMEHIOBAaHHBIX JJIs U3YUEHHs] MaTeMAaTUKH (0a30BbIil YpOBEHb) Ha
ypOBHE OCHOBHOTO 00111er0 00pa3zoBanus, — 952 yaca: B 5 kimacce — 170 gacos (5 yacoB B Hefel0),
B 6 kiacce — 170 wacos (5 gacoB B Hezeno), B 7 kinacce — 204 gaca (6 yacoB B Hezennio), B 8 Kitacce
— 204 gaca (6 yacoB B Hefenio), B 9 kiacce — 204 yaca (6 4acoB B HEZCIIO).

I[lnanupyemMsblie pe3y/ibTaThbl OCBOECHHS Y4eOHOro nmpeamera «MaTteMaTuka» Ha YpOBHe
OCHOBHOI0 00111er0 00pa30BaHUs

W3ydyeHne MaTeMaTHMKd Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HANpaBiICHO Ha
noctuxenne ooOydaromumuca ¢ 3[IP  AMYHOCTHBIX, MeTampeaMETHBIX U  MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB OCBOCHUS YIEOHOTO IIPEAMETA.

JIMYHOCTHBIE Pe3yJIbTATHI OCBOCHHS IIPOrPAMMBbI [0 MATEMATUKE XapaKTePU3YIOTCS:

NATPHOTHYECKOE BOCIIUTAHNE:

IMMPOABJICHUEM HHTEpECAa K IMPOHNIJIOMY W HACTOALICMY pOCCHfICKOfI MaT€MaTuKu,
[ICHHOCTHBIM ~ OTHOUIGHWEM K JOCTHIKCHHSM POCCHHCKMX MAaTeMaTHKOB M  POCCHICKOIA
MaTeMaTHYEeCKOMN IIKOJIBI, K MCIIOJIB30BAHUIO 3TUX I[OCTI/DKCHI/Iﬁ B APYIruxX HayKax W IMPUKIAIHBIX
cdepax;

rpaIaHCKoOe H JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINTOJHEHUIO OOSM3aHHOCTEH TpakJaHWHA M peaju3aldd ero Ipas,
MIpE/ICTaBICHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUMH,
NpOLEAYp TPaKAaHCKOTO 00IIecTBa (HAampUMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYK/ICHHIO
3THYCCKHUX HpO6HeM, CBA3aHHBIX C MPAKTHUYCCKUM NPUMCHCHUEM Z[OCTI/DK@HPI?I HAayKH, OCO3HaAaHUEM
Ba)XHOCTH MOPaJIbHO-3THYECKHUX MTPUHIIUIIOB B ACATEILHOCTH YYEHOTO;

TPYJI0BO€ BOCITUTAHUE:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B PEUICHWH MPAKTUYECKUX 3a/ad MaTeMaTHYECKON
HAINpPaBJICHHOCTH, OCO3HAHWEM BAKHOCTH MaTeMaTHYECKOTO O0pa30BaHMs Ha MPOTSHKCHUU BCEH
KM3HU ISl YCHEUTHOH NMpOo(ecCHOHANBHON JESTEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBI60pOM H IMOCTPOCHUEM HHHHBHJIyaJ'IBHOfI TPACKTOPUHU 06pa3013aHH$[ U JKU3HCHHBIX
TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

3CTeTHYECKOE BOCIIMTAHHE:

CIMOCOOHOCTBI0 K SMOIMOHAIBHOMY W 3CTETHYECKOMY BOCHPUSATHIO MAaTEeMaTHUSCKHX
00BEKTOB, 3ajJay, pelleHHH, PAcCyKJCHUH, YMEHUIO BUIECTh MaTeMaTHYeCKUe 3aKOHOMEPHOCTH B
HCKYCCTBE;

HEeHHOCTH HAYYHOTO MO3HAHUSI:

OpUEHTaIle B JEsTeNbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeICTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHTHSl UENOBEKa, MPHPOABI M OOINECTBA, ITOHUMAaHUEM
MaTeMaTUYeCKOW HayKh Kak cdepbl YeIOBEUECKOW IeATETbHOCTH, OSTaloB €€ pa3BUTHA U
3HAQYUMOCTH ISl Pa3BUTHS [UBHJIM3ALUK, OBJAJCHUEM S3bIKOM MaTeMaTHKH M MaTeMaTHYeCKON



KyJIbTypOl KaKk CpEICTBOM IO3HAHHMS MHpA, OBJAJCHUEM TNPOCTCHIIMMU  HaBBIKAMH
MCCIIEI0BATEIbCKON ACATEIbHOCTH;

¢pu3nveckoe BocnuTaHue, GOpMUPOBaAHHE KYJBTYPbI 310POBbsSl H IMOIHOHAIBLHOTO
Os1aromosty4us:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHYECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBBS, BEACHUS
3I0pOBOTO 00pasa KW3HU (3I0pOBOE MUTAHUE, COATAHCHUPOBAHHBIA PEKUM 3aHATHH M OTIBIXA,
peryisipHast pu3nueckash aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HABBIKA pe(IICKCHH, NMPH3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOT'O e MpaBa APyroro 4YeJoBeKa;

IK0JIOTHYECKOe BOCIIHTAHHE:

OpHEHTAIlMe Ha NPUMEHEHHWE MaTEeMAaTWYeCKMX 3HAHWN JUIA PEUIeHUs 3a1ad B 00JacTu
COXPAaHHOCTH OKPYKAIOWIEH Cpelbl, IUIAHUPOBAHHUS IOCTYIIKOB W OLEHKM HMX BO3MOXHBIX
MOCTICICTBUI JUII OKpYIXKAroIled cpelbl, OCO3HAHMEM TIJI00AJBHOTO XapaKTepa AKOJOTHUYECKUX
poOJIEM U TIyTEeH UX PELICHHUS;

ajanTanus K M3MEHSIIOUUMCS YCJIOBUSM COMAJILHOI M MPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHCIE YMEHHE YUYHTHCA y APYTHX
JrOJIeH, MPUOOpeTaTh B COBMECTHOM JEATEIILHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIIUH W3
OTIBITA JIPYTHX;

HEOOXOJIMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4HuCie (HOPMYIHPOBATH HJICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX W SIBJICHUSAX, B TOM YHCIIE paHee HE HM3BECTHBIX, OCO3HABATh
neGUIUTBI COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, TNIAHUPOBATh CBOE pa3BHUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIUIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BbBI30B, TPEOYIOIIUH KOHTPMEP, KOPPEKTUPOBATh IMPUHHMAEMbIC DCIICHUS W JICHCTBUS,
(bopMyIHpPOBATH U OLEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIIBIT.

MertanpeameTHble pe3yJibTaThl:

B pesynbTare ocBOeHHMs NpOrpaMMbl 110 MaTeMaTHKE Ha YPOBHE OCHOBHOI'O OOLIETro
oOpazoBanust y oOyuaromierocs ¢ 3[IP OyayT cpopmMupoBaHbl MeTanpeAMETHbIE pe3yJbTaThl,
XapaKTepU3yIoIIUecss  OBJAJE€HHEM  YHHMBEpPCAJbHBIMH  IIO3HABAaTEJIbHBIMU  JIeMCTBUSAMY,
YHUBEPCATbHBIMA ~ KOMMYHHUKATHBHBIMH ~ JICHCTBHSMH W YHUBEPCAIBHBIMH  PETYJIATUBHBIMU
JNENUCTBUAMMU.

OgJiaieHnne YHUBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1€ CTBUAMU:

YCTaHABIIMBATh MPUYMHHO-CJE/ICTBEHHbIE CBSI3W B XOJI€ YCBOEHUS MaTeMaTUYECKOIo
MaTepHaa,

BBISIBIIATH NE(DUIUT JAHHBIX, HEOOXOAUMBIX JUTSl PEIICHHS TOCTAaBICHHON 3a/1a4H;

C TIOMOIIBIO YYUTElNsl BBIOMpATh CHOcOO pelieHus MareMaTHYecKod 3agadd (CpaBHUBATb
BO3MOJKHBIC BAPUAHTHI PEIICHHS);

OPUMEHSATH U PeoOPa30BbIBATH 3HAKU M CUMBOJIBI B X0/I€ PEIICHUsI MaTeMaTHUECKUX 3ajiay;

yCTaHaBJIMBAaTh KCKOMOE U JJaHHOE MPH pEeIIeHNH MaTeMaTHUeCKOM 3a/1auu;

MOHUMATh U MHTEPIPETUPOBATH HH(POPMAITHIO Pa3IMYHBIX BUIOB U ()OPM IMPEIICTABICHIS,
WITIOCTPUPOBATH peliaeMble 3a/1auu TpapuuecKUMH CXeMaMHu;

3¢ (EeKTUBHO 3alIOMHHATH U CUCTEMAaTU3UPOBATh HH(OPMAILINIO;

MOHMMaThb W HCIIOIb30BaTh MaTeMaTHUECKHE CpEJICTBA HArsiAHOCTU (rpaduKu, TUarpaMMsl,
TaOJINILIBI, CXEMBI U JIP.) Ul WUTIOCTPAIK, HHTEPIIPETAlluY, apTyMEHTallUH.

OsJajieHNe yHHBePCAJbHBIMH Y4eOHBIMH KOMMYHMKATUBHBIMH 1€CTBUSIMM:

OpPraHU30BBIBaTh Y4E€OHOE COTPYAHUYECTBO M COBMECTHYIO AEATENbHOCTH C yYUTEIEM U
CBEPCTHHUKAMH B IIPOLIECCE PELIeHUs 3a/1a4;

B3aMMO/JICHICTBOBATh M HAXOAUThH OOIIME CIOCOObl paboThl; paboTaTh B TPYIIE: HAXOAUTh
oO1iee peleHue U paspenarb KOH(QIUKTH HA OCHOBE COTJIaCOBAaHUA MO3UIMM U y4ETa HHTEPECOB;
cllymaTh napTHépa; GopMyIHpOBaTh, AprYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;



MPOrHO3UPOBATh BO3SHUKHOBEHHE KOH(IMKTOB P HAJTHMYUU Pa3HBIX TOUEK 3PEHUS U
paszpemiath KOH(QJIUKTH HA OCHOBE y4€Ta MHTEPECOB U O3 BCEX YUaCTHUKOB;

apryMEHTHUPOBaTh CBOKO IMO3MIMIO U KOOPAUHUPOBATH €€ C MO3ULUSAMU NapTHEPOB B
COTPYJIHUYECTBE IIPU BHIPAOOTKE OOILErO PELIEHUSI B COBMECTHOM J1€ATENbHOCTH;

BBITNIOJIHATH CBOIO YacTh pabOThI, TOCTUTaTh KAYECTBEHHOT'O pe3ysibTaTta U KOOPAMHUPOBATh
CBOM JCUCTBUSA C APYTMMH YJICHAMU KOMAaH/IbI;

OLICHMBATh KAYECTBO CBOETO BKJIa/la B OOIIUNA TPOIYKT.

OBi1aieHHe YHMBEPCAJbHBIMHM Y4e0OHBIMH PEryJIsiTUBHBIMU /1eHiCTBUSIMH

CTaBUTH LIEJIH, BBIOUPATh U CO3/IaBaTh aJITOPUTMEI JJIs PEIICHHUS YUYEOHBIX MaTEeMaTHIECKUX
npoOJem;

IJIAaHUPOBATh W OCYUIECTBIISITh JI€ATEIBbHOCTh, HAINPABICHHYIO Ha pEIICHHE 3a/1a4y
HCCIIEA0BATENIbCKOrO XapaKkTepa;

(dbopMyIIMpPOBaTh U YACPKUBATH YICOHYIO 3a/1a4y, COCTABJIATH IUIAH U MOCIIE0BATEILHOCTh
JIEHCTBHI,

OCYIIECTBIISATh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOAMMBIE KOPPEKTUBBI

KOHTPOJIMPOBATh MPOIECC U pe3yIbTaT y4eOHOI MaTeMaTH4eCcKO AeaTeIbHOCTH;

aJICKBATHO OIICHWBATH MPABWJIBHOCThH WJIM OMIUOOYHOCTh BBIMOJTHCHHUS YIeOHOW 3aaun, e
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PeLICHHUS;

CIIMYaTh CIIOCO0 JCUCTBHSI U €ro Pe3ysIbTaT ¢ 33JaHHBIM 3TAJOHOM C LEIbI0 OOHAPYKCHHUS
OTKJIOHEHHUM M OTJINYWN OT 3TaJOHA.

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOZHHKHYTH IIPU PEIICHUHU yueOHOM 3a1a4H;
MMOHUMATh MPUYHHBI, 10 KOTOPHIM HE OBLIT JOCTUTHYT TpeOyeMblil pe3ybTaT AeATeIbHOCTH,
OTIPE/ICIIATH TO3UTHBHBIC N3MEHEHUS ¥ HAIIPABJICHUS, TPeOYOIINe JabHEHIIe paboThl;

PEryJIupoBaTh Croco0 BHIPAKEHUS IMOLIUH.

[IpeameTHBIE pE3yabTATHI OCBOCHHS MPOTrpaMMBbl IO MAaTEMATUKE MPEICTABICHBI MO TOJaM
oOydeHHus: B paMKax OTIEIbHBIX YU4EOHBIX KypcoB: B 5—6 kilaccax — Kypca «MaremaTuka», B 7-9
KJlaccax — KypcoB «Anredpa», «I'eomerpus», «BepoaTHOCTb U CTATUCTUKAY.

PABOYAS TIPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCbI

Iesn u3ydyeHust yueGHOro Kypca

Anrebpa sBIsieTCS OAHMM U3 OMNOPHBIX KYPCOB OCHOBHOHM IIKOJBI: OHa OOECeuynBaeT
HU3YYCHUC OpYyrux AJUCHUIIIMH, KaK C€CTCCTBCHHOHAYYHOI'O, TaK W T'yMaHHTAapHOTO HIHKIIOB, eé
OCBOGHHE HEOOXOIUMO Ul MPOAOJDKEHHs 0Opa3oBaHUs U B MOBCEIHEBHOW *Hu3HHU. PazButue y
O6y‘~IaI-OIHI/IXC$I HAay4YHBIX HpeILCTaBHeHI/Iﬁ (0} MPOUCXOXKICHUN
U CYLTHOCTH anre0pandeckux abCTpakuuid, cnocode OTpaKeHUs MaTeMaTHYecKOi HayKOM sSIBICHUN
U TpOLIECCOB B MPUPOAE M OOIIECTBE, pPOJM MAaTEeMaTHYECKOIO MOJEIUPOBAHMUS B HAyuYHOM
MO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMUPOBAHMIO HAYYHOTO MHMPOBO33PEHHSI M KauecTB
MBILUIEHUS,, HEOOXOAMMBIX JUIs aJanTallid B COBPEMEHHOM IM(poBoM obmecTtBe. M3yueHue
anreOppl €CTECTBEHHBIM 00pa3oM obOecreunBaeT pa3BUTHE yMEHHs HaOJIoaaTh, CPaBHHUBATh,
HaXOJUTh 3aKOHOMEPHOCTHU, TPeOYyeT KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JEHCTBUS U BBIBOABI, (HOpMynIHpoBaTh yTBepxaAeHHUs. OcBoeHHE Kypca
anreOpbl  o0ecreyrBaeT pa3BUTHE JIOTMYECKOTO MBIIUIEHUS OOYYaroIIMXCs: OHU HCHOJB3YIOT
JEAYKTUBHBIE U WHIYKTUBHBIE PACCYKIEHHUS, 0000IIeHNe U KOHKPETU3AINI0, aOCTparupoBaHue 1
a"anoruto. OOyuenue anreOpe mpeanoyaraeT 3HAYUTEIbHBIH O00BEM  CaMOCTOSATENBHOU
JESITEIbHOCTH 00YYaroIUXCsl, I03TOMY CaMOCTOATENBHOE PELICHHE 3a/1a4 €CTECTBEHHBIM 00pa3oM
ABIISICTCA pealn3anueit 1eTeIbHOCTHOTO MPUHIUIA 0O0yUeHHS.

B ctpykType nporpammel yuyeOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJepXKAaTeIbHO-METOANYECKHe JTUHUM: «UMcaa M BBIUUCIEHUN»; «Anredpandeckue
BBIpOKEHUS»; «YpaBHEHHMs U HepaBeHCTBa»; «DyHkimm». Kaxmas M3 3TUX colepiaTeabHo-
METOJNYCCKUX JIMHUH Pa3BHUBACTCAd Ha HNPOTAKCHHUU TpéX JIET HU3YUCHUA KypcCa, CCTCCTBCHHBLIM



o0pa3oM mepervieTasch U B3aUMOJECHCTBYs C OPYTMMHU €ro JuUHMsIMH. B Xozxe u3yueHus Kypca
00yYaromuMcsl MPUXOIUTCS JIOTMYECKH pacCy’KIaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBA3M C 3TUM 1enecoo0pa3sHO BKIIOYMTH B NPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHMKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIC pa3elibl MAaTEMAaTUYECKOro OOpa3oBaHUS M CIIOCOOCTBYIOIIUE
OBJIA/ICHUIO0 OOYyYarOIIMMUCS OCHOB YHHBEPCAJIBHOTO MaTeMaTH4YecKoro s3blka. Takum oOpazom,
MOXKHO YTBEP)KJaTh, YTO COJAEP)KAaTEIbHOW M CTPYKTYpHOH OCOOEHHOCTBIO Kypca «Airedpay
SBJIACTCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue JIMHUN «Yucia ¥ BBIYUCIIEHUS» CIIYKUT OCHOBOM JJIsl JAJIbHEHIIETO U3Y4YEHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y O0YYarOIUXCs JIOTHYECKOTO MBILUIEHUS, (POPMUPOBAHUIO
YMEHMS TI0JIb30BAaThCsl ANTOPUTMAMM, a TAaKXKe IPUOOPETEHHUIO IPAKTUYECKUX HABBIKOB,
HEOOXOAMMBIX ISl TIOBCEIHEBHON JKNU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSA3aHO
C palMOHAIBHBIMA UM HPPALUOHAIBHBIMH 4YHCIaMH, (OPMHUPOBAHMEM NPEACTABICHUN O
JEHCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHHS YUCIOBOM JIMHMM OTHECEHO K CTApUIEMY 3BEHY
o011ero o0pa3oBaHus.

Conepxanue JByX aiureOpamdeckux JHHUA — «AnreOpandeckue BBIPDAKCHUS» MU
«YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (OPMHPOBAHUIO Y OOYYAIOIIUXCS MATEMaTHYECKOTO
amnmapara, HeoOXOIMMOIo [yl pelleHHs 3aJad MAaTeMaTUKH, CMEXHBIX MPEIMETOB U IPAaKTUKO-
OpUEHTHPOBAaHHBIX 3a7ady. B OCHOBHOI 1IKoje y4eOHBIM MaTepuana TPYNIUPYETCS BOKPYT
palMOHANbHBIX BbIpaXEHUH. Anrebpa IeMOHCTPUpPYET 3HAU€HUE MATEeMAaTUKU Kak s3blKa JUis
IIOCTPOCHUsI MATEMAaTUYECKUX MOJECIICH, ONMCAaHMs IPOLECCOB U SIBICHUM peanbHOro mupa. B
3aaun 00ydeHus anredpe BXOIAT TaKXKe JalibHEiIee pa3BUTHE aJTOPUTMUYECKOTO MBILIUICHUS,
HEOOXO/MMOTO, B YAaCTHOCTH, JUIsI OCBOCHHS Kypca HH(OpPMATHKH, M OBJAJICHUE HaBBIKAMHU
JeTyKTUBHBIX paccyxJeHuil. [IpeoOpazoBaHre CUMBOJIBHBIX (JOPM BHOCHT CBOM CIELU(PHUECKUI
BKJIaJ] B pa3BUTHE BOOOpa)KE€HUs1, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Copneprxanue QyHKIMOHAIBHO-TpadUUECKOM JTMHUN HALlEJICHO Ha NOJY4YeHHE IIKOIbHUKAMHU
3HaHUN O (PYHKIUAX KaK BaKHEHIIEH MaTEMaTHYECKONW MOJENW ISl ONMMCAHHS M HCCIIEIOBAHUS
pa3HO-00pa3HbIX MPOLIECCOB M sIBIEHUI B mpupoae u oOmiectBe. M3yueHuwe 3TOro marepuaia
CIOCOOCTBYET pa3BUTHUIO Yy OOYyYalOUIMXCS YMEHHs MCIIOJb30BaTh pa3jMuYHbIE BBIPA3UTEIbHBIC
CpeAcTBa s3bIKa MaTEeMAaTUKU — CJIOBECHBIE, CUMBOJHMUYECKHE, rpaduyeckue, BHOCHT BKJIaJ B
(hopMHpOBaHUE NIPEJICTABICHUN O POJIM MATEMATUKH B PA3BUTUHN LIUBUIIM3ALMH U KYJIbTYpBHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IJIaHy B 7-9 Kiaccax usyvaercsl yueOHbIN Kypc «Anredpay», KOTOPHIH
BKJIIOYAET CJICAYIOINE OCHOBHBIE DPa3/eibl CONEpKaHUS: «HHcaa M BBIYUCICHUS,
«AnreOpanueckre BbIpaXeHUs», « Y paBHEHUS U HEPABEHCTBa», « DyHKIIUNY.

VY4eOHbIH TU1aH Ha U3ydeHue anreOpsl B 7—9 Kkilaccax OTBOAUT HE MeHee 3 yueOHbIX YacoB B
HEZIEeJI0 B TEUEHUE KaXJI0T0 rojia 00yueHus, BCEro 3a Tpu roja o0ydeHus: — He MeHee 306 yueOHbIX
4acoB.

Conep:xanue yueoHoro kypca «<AJI'EBPA) (o ronam o0y4enus)

7 knace

Yuciia ¥ BBIYHCTICHUSA

Jpobu 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0 ] OT OJHON (HOPMBI 3aHCH APOoOei K Ipyrou.
[TonsTHE palIMOHANBHOIO YKCIIA, 3aIIMCh, CPABHEHHE, YIOPSA0YMBAHUE PALIMOHATIbHBIX YHCEIL.
ApudmeTrnueckue AeHCTBH ¢ pallMOHAIbHBIMU YKcIamMu. Pemenne 3a1a4 u3 peaabHONU MIPAKTHUKU
Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM [TOKa3aTeJIeM: OIpeieleHe, peoOdpa3oBaHre BhIpaKeHUH Ha
OCHOBE OIpeIeTICHH S, 3a1Ch OOJIBIINX YHCET.

[TporneHTsl, 3anUCh MPOLEHTOB B BUJIE IpOOU U APOOH B BUJIE MIPOLEHTOB. TpU OCHOBHBIE
3a/1a4¥ Ha IPOLIEHTHI, pEHICHUE 3a]1a4 U3 PEAIbHON ITPAKTHUKH.

[TpuMeHeHne IPU3HAKOB JEIUMOCTH, Pa3I0KEHUE HA MHOKHUTEIN HATYPAJIbHBIX YACEN.
PeanbHble 3aBUCHMOCTH, B TOM YHCIIE MIpsMas U 00paTHas MPONOPIMOHATBHOCTH.



Anredpanyeckue BbIpasKeHUsI

IlepemeHHBIE, UNCIOBOE 3HAYCHUE BBIPAXKEHUS C IIEPEMEHHOM. JlonyCcTMBIEC 3HAYECHUS
nepeMmeHHbIX. [IpencTaBnenne 3aBUCUMOCTH MEKy BeJIMYMHAMU B BUJe popMyJibl. Berancnenus
o opmyinam.

[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHBIC BBIPAXKEHUS, MpaBuia
npeoOpa3oBaHusl CyMM M IPOHM3BEACHUI, MpaBUiIa PACKPBITUS CKOOOK W MPHUBEACHUS IMOJA0OHBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYypaJIbHbIM IIOKA3aTEIIEM.

OpHounenbl U MHOroujeHsl. CreneHb MHOrowieHa. CloKeHHE, BBIUUTAHHE, YMHOKECHHE

MHOTr0o4JI€HOB. POpPMYyJIbl COKPAILIEHHOIO YMHOXEHHS: KBaJIpaT CyMMbI U KBaJIpaT pa3HOCTH.

®dopmya pa3HOCTH KBaApaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHust

YpaBHeHUE, KOPEHb YPaBHEHHUS, ITpaBHIia MPeoOpa3oBaHus ypaBHEHUS, PABHOCUIBHOCTh
YPaBHEHUM.

JluHeitHoe ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIIO KOPHEH JIMHEWHOrO YypaBHEHHS,
pelieHre JUHEHHBIX ypaBHeHHH. CocTaBieHHME YpaBHEHUM 110 YCIOBUIO 3ajaud. PemieHue
TEKCTOBBIX 33J1a4 C [IOMOUIbIO YPaBHEHUH.

*JluneliHoe ypaBHEHHUE C IBYMsI IepeMeHHbIMU U ero rpaduk™*1l. Cucrema AByX TMHEHHBIX

YpaBHEHUU C JABYMs NEepeMeHHbIMH. PelieHre cucteM ypaBHEHHM CIIOCOOOM IMOJICTAaHOBKHU.

[TpumMepsl pelieHns: TEKCTOBBIX 3aa4 C TIOMOILBIO CUCTEM YPaBHEHUIH.

DOyHKIUH

Koopannara Touku Ha npsAMon. YHCIIOBbIE NMPOMEXYTKU. PaccTossHue Mexny AByms
TOYKaMHU KOOPJMHATHOU MPSAMOM.

[IpsmoyronbHast cucrema koopauHar, ocu OX m Oy. AGcumcca W OpJMHATA TOYKH Ha
KOOpJAWHATHOM TUIOoCcKOCTH. I[lpumepsl rpadukoB, 3amaHHbix (opmyrnamu. UteHue rpaduxos
pealbHbIX 3aBUCUMOCTEM.

[Tonstue Qynkuuu. I'padpux dynkuuu. CpoiictBa ¢yHkiui. Jlunelinas ¢dyHkuusa, e€

rpaduk. I'paduk ¢pynkmuu y = kx + b. *['paduueckoe pemienre JTMHEHHBIX yYpaBHEHUN U

CHCTEM JIMHEHHBIX YpaBHEHUI*.

8 ki1ace

Yuciia v BBIYUCICHUS

KBagpatHsiii kopeHbp u3 uucia. *Ilonstue o0 wuppanuoHanbHOM uucie. JlecaTudHble
NpUOIHKEHNS UppalMOHANIbHBIX uncen™. CBoicTBa apu(pMETHUYECKUX KBaJpaTHBIX KOpPHEW M uX
IPUMEHEHHE K MpeoOpa3oBaHMIO YMCIOBBIX BBIPAKEHHM M BBIUMCIEHUAM. *JlecTBUTENbHBIE
qucua*.

CreneHs ¢ 1ensIM okasaTeseM U €€ cpoiicTBa. CTaHnapTHasI 3alMCh YUCIIA.

Auredpanyeckye BbIpaKeHHs

KBazpaTHblii  TpEXWIEH; pPa3lOXKEHHE KBAJpPaTHOIO TPEXUYIEHA HA  MHOXHUTEIU.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi apodu. CroxeHue,
BBIUUTAHHUE, YMHOXKEHHE, JeNieHHe airedpanueckux apobOei. ParuoHaibHble BBIpaXKEHUS U HUX
npeoOpa3oBaHue.

YpaBHeHNS U HEPABEHCTBA

KBanparHoe ypaBHeHue, (opmyna KopHell KBaapaTHoro ypaBHeHus. *Teopema Buera*.

Pemenne ypaBHeHUI, CBOISAIIMXCS K JMHEWHBIM M KBajapaTHbIM. llpocreiimme apoGHO-

paloHaIbHbIE YpaBHEHUS.

*['paduueckast MHTEpPHpPETALUs YpPaBHEHUH C JIByMs NMEPEMEHHBIMU U CUCTEM JIMHEWHBIX
ypaBHEHMH ¢ IByMs mepeMeHHbIMU*. [IprMephl perieHus cucteM HeJTMHEHHBIX YPaBHEHUH ¢ IBYMs
MIePEMEHHBIMH.

1 3nece u nanee * * 0603HaYEHB! TEMBI, H3yYEeHHE KOTOPHIX IIPOBOAUTCS B 03HAKOMHUTEILHOM IiaHe. Ilegaror
CaMOCTOSITEIILHO ONPEIEIIICT 00bEM H3y4aeMOro MaTepraa.



Pemenre TeKCTOBBIX 3a7a49 anreOpandecKuM CrocoOoM.

UuciioBble HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHelHbIE HEpaBEHCTBA ¢ OAHON nepeMeHHON. CHCTeMbl JINHEUHBIX
HEPABEHCTB C OAHOW IIEPEMEHHOM.

DOyHKIUHA

[Tonstue Qynkiuu. O6macTb ompeAereHus U MHOXKecTBO 3HaueHH (QyHKuH. CriocoObl
3a1aHus QyHKITUH.

I'padux Gynkiuu. Yrenue cBoiictB Gpynkuuu mno e€ rpaduky. IIpumeps rpaduxos
(GYHKIMH, OTpa)aroUUX pealbHble IPOLECCHI.

@YHKIMY, ONKCHIBAIOIINE IPSIMYIO U 00paTHYIO IPONOPLUOHAIBHBIE 3aBUCUMOCTH, UX

rpapukn. Oyskupmn y = X2,y = X3,y = VX, y= k; *T'paduueckoe pelIeHUe ypaBHCHHUH U
CHCTEM ypaBHEHUIT*.

9 kJaacc

Yucsia 1 BbIYUCICHUSA

PannonanbHble yncna, *uppaluoHaNbHbBIE YKMCIA, KOHEUHbIE U OECKOHEUHBIE JECSTHYHBIE
apoOu. MHOXeCTBO JAECHCTBUTENbHBIX UHCEN; JEHCTBUTENbHbIE YHCIAa Kak OECKOHEYHbIE
JeCATUYHbIE IpoOH. B3auMHO 0HO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM JICHCTBHTEIBHBIX
YHCEN U KOOPTUHATHOUW MPSIMOM.

CpaBHeHuE [EHCTBUTENBHBIX 4YHCEN, apu(METUUYECKHE IEHCTBUS C JIEHCTBUTEIIbHBIMU
gucnamu®.

Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA, JITUTEITLHOCTH IMPOLIECCOB B OKPYIKAIOIIEM MHPE.

[TpubnnxEHHOE 3HAUEHHE BETMUMHBI, TOUHOCTh pUOIMKeHus. OKpyIiieHHe Yucell.

IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHHs M HEPABEHCTBA

JInnelinoe ypaBHeHue. Pemienne ypaBHEHMM, CBOIAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHMe. PenieHne ypaBHEHUH, CBOJAIIMXCSA K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. *IIpumepsl peuieHus ypaBHEHUH TpeTbell M 4YeTBEPTOM CTeNeHe pas3iioKeHHEeM Ha
MHOXKHUTEIN*.

Pemenne JpOOHO-pallMOHANIbHBIX YpaBHEHUM.

Perenue TeKCTOBBIX 3aa4 aareOpandeckuM METO/IOM.

VYpaBHeHHe Cc ABYMs NEepeMEHHbIMH M ero rpaduk. PemieHue cucreM IBYX JHMHEHHBIX
YPaBHEHUN C AByMs IIEpEMEHHBIMU. PelieHue cucreM ABYX YpaBHEHMH, OJHO W3 KOTOPBIX
JUHEHoe, a Apyroe — BTOpOW cTeneHu. I'paduueckas MHTEpHpeTalns CUCTEMbl YpaBHEHHH C
JIBYMS [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CriocoOoM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM IIEpEMEHHOM. PelieHune cucrteM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepemeHHoW. KBanpaTHele HepaBeHcTBa. I'paduueckas uHTepHpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatnunas Qynxmnus, e€ rpadux u cBoiictBa. [lapabomna, KOOpaWHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoJIbl.

['paduxu GbyHKIHI: y = kx, y = kx + b, y = X2,
y= Vx, y = k;ﬂ WX CBOMCTBA.

YucIioBble OCIEN0BATEIILHOCTH U IIPOTPECCUU

[TonsiTHE YNCIOBOM MOCIEN0BATENBHOCTH. 3aJaHUE TMOCIIEI0BATEIBHOCTH PEKYPPEHTHOM
dhopmysoit u popMyII0ii N-TO YJeHa.

Apudmernueckas u reomerpuueckas nporpeccuu. @opmyssl N-ro yjaeHa apupMeTHIecKon
Y TEOMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.



*N3o0paxkeHue 4WICHOB apu(METHUUECKOW W TEOMETPUUYECKOW MPOTPECCHUi TOYKaMHu Ha
KOOPAMHATHOH MJIOCKOCTU. JIMHEHHBIH U 3KCITOHEHITUABHBIN pocT. CI0KHbBIE TPOIIEHTHI™.

Ilnanupyemsbie IlpenmerHble pe3yabTaThbl OCBOeHHMsI padoueil mporpaMMbl Kypca
«AJITEBPA»

OcBoenne yueOHOTO Kypca « Anredpa» Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMsI TOJKHO
obecrieunBaTh TOCTHKEHUE CICIYIONINX MPEIMETHBIX 00pa30BaTeIbHbBIX PE3yIbTATOB:

7 kJace

Yucia U BBIYUCICHUS

BbimonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apudMeTHuecKue IeUCTBUS C
palOHAIbHBIMU YU CIIAMHU.

HaxonuTh 3HaueHMs] YHCIOBBIX BBIPAKEHUH; NPUMEHATh pPa3HOOOpa3Hble CHOCOOBI U
npuéMbl  BBIYMCICHUS 3HAUCHWH JAPOOHBIX BBIPAKEHHH, COAEPXKAIIMX OOBIKHOBEHHBIE |
JeCATUYHbIE ApOOH.

[lepexoanuTs OT OAHON (OPMBI 3aMMCH YUCEN K APYrod (ImpeoOpa3oBBIBATH JECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUYHYIO JIpoOb). CpaBHUBATH U yNOPSA0YMBATh
paloHabHbIE YNCIIA.

OKpyriasTh yucna.

BBINONHATE NPUKUAKY M OLIEHKY pe3y/bTaTa BBIYMCIEHUM, OLICHKY 3HAUYEHUN YHCIIOBBIX
BBIPa)KCHU.

BbInmonHATe neiicTBUS €O CTENEHSAMM C HATypaJbHbIMU IOKa3zaTelsiMu (C omopoi Ha
CIIPaBOYHYIO HH()OPMAILIHIO).

ITpyMeHATh NPU3HAKU ACITUMOCTH, Pa3JI0KEHUE HA MHOYKUTEIN HAaTypaIbHBIX YUCEIL.

Pemats mpocTeifiine NpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEIWYMH, IMPOLEHTAMM; WHTEPIPETUPOBATh  PE3YJILTATHI
pelieHns 3aa4 ¢ y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PaCCMaTPUBAEMbIX OOBEKTOB.

AuredpanyecKne BbIpaKeHHUA

OpueHTupoBaThCcsl B TOHATUAX U ONEPUPOBaTH Ha 0a30BOM YpOBHE airedpandeckoin
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTs 3HaueHns OyKBEHHbBIX BBIPAKEHHH MU 3a/1aHHBIX 3HAYEHUSIX TIEPEMEHHBIX.

BrinonHATe npeoOpa3oBaHus LIEJIOT0 BBIPAKEHUS B MHOTOWIEH MPHUBEACHHUEM IOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbInonHATE yMHOXEHHME OJIHOYJIEHAa HAa MHOTOWIEH M MHOIOWI€HAa Ha MHOTOYIEH,
OpUMEHATh (OpMyINBI KBajgpaTa CyMMbl M KBajJpaTa pa3HOCTH (C ONOpOH Ha CHpPaBOYHYIO
nH(pOpMaIIHUIO).

OcCylLIecTBIATh Pa3jOKEHNE MHOTOWIEHOB HAa MHOXHTEIN C IOMOIIBI0 BBIHECEHHS 3a
CKOOKM OOIIEero MHOXHTENsI, TPYNIUPOBKU CJIaraeMblX, MPUMEHEHHs (GOpMYJl COKpAIIEHHOIO
YMHOKEHHUS (C OMTOPOH HA CIIPABOYHYIO HH(POPMAIIHIO).

[TpumensaTs mnpeoOpa3oBaHHMs MHOTOWIEHOB [UIS pPELICHHUS pa3iM4yHbIX 3aJad W3
MaTEeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHOM MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTEMEHEH C HaTypalbHBIMU TOKa3aTeIsIMU i IpeoOpa3oBaHUs
BBIPXEHHH (C OTIOPOI Ha CPaBOYHYIO HH(POPMAITHIO).

YpaBHeHNS U HEPABEHCTBA

Pematp nMHeliHbIE ypaBHEHUSI C OJHON IEPEMEHHOM, IPUMEHS IIPaBUIIa IEPEXO0/IA OT
MCXOJHOI0 ypaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepATh, SIBISETCS I YKUCI0 KOPHEM ypaBHEHUSI.

Hmets npezacTaBieHne o rpauyeckux MeToax MpH PelIeHUH JIMHEHHBIX YpaBHEHUH U UX
CHCTEM.

[Tonbupars mpuMepbl map YHUce, SABISIOMUXCS PEUICHUEM JTUHEHHOTO0 YpaBHEHHS C JIBYMs
MIePEMEHHBIMH.



CtpouTh B KOODAWHATHOM TUIOCKOCTH TpaduK JUMHEHHOTO ypaBHEHUS C JBYMS
MIEPEMEHHBIMH; MOJIL3YSCh IPauKOM, TPUBOAUTE IPUMEPHI PEILICHUST YPaBHEHUS.

Pemate cucreMbl ABYX JMHEHHBIX YpPaBHEHUW C JBYyMs INEPEMEHHBIMH, B TOM YHCIIE

rpadudecky (C Ormopoil Ha aNTOPUTM YUEOHBIX JEHCTBU).

CocraBnsth (mocjae COBMECTHOIO aHalW3a) M pelaTh JTUHEHHOe ypaBHEHHE WIIM CHUCTEMY
JUHENHBIX YpaBHEHUU 110 YCJIOBHIO 33Jaud, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4yl MOJIyYEHHBIA pe3yibTarT.

Koopaunartel ¥ rpagpuku. @PyHKUuU

H300paxaTh Ha KOOPJMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME  33JaHHBIM
KOOpJAMHAaTaM, JIyuyd, OTpPE3KH, HHTEpBajbl; 3alUCBhIBATh YHCJIOBBIE IPOMEXYTKM  Ha
anredpandeckoM si3bIKe.

OtmeuaTth B KOOPAMHATHOM IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATAaM; CTPOHUTH
rpaduku TuHeHHbIX GyHkuui. Ctpouts rpaduk GyHkum Yy = kX + b.

OnwuceiBaTh ¢ MOMOINBIO (DYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXAY BeIMYMHAMHU (110
QITOPUTMY Y4YEOHBIX JIEHCTBUI): CKOPOCTh, BpPEMsl, pPacCTOSIHHE; I[€Ha, KOJIWYECTBO, CTOMMOCTH;
IIPOU3BOIUTEIILHOCTD, BpeMs, 00bEM pabOThl.

Haxoauth 3HaueHue GyHKIMH [0 3HAYEHUIO €€ apryMeHTa.

[Tonnmatp Tpaduueckuii crmocod NpeACTaBICHHUS M aHalW3a WH(OpMaIuM;, W3BIEKATh U
UHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

8 kJ1ace

Yuciia 1 BBIYMCTICHUSA

Hcnonp30BaTh HaydalbHBIE IPEACTABICHUS O MHOXKECTBE JECHCTBUTENBHBIX YHMCEN JUIS
CpaBHEHHsI, OKPYIJICHHsS M BBIYHCICHHN; HM300pakaTh ICHCTBUTENbHBIC 4YHCIAa TOYKAMH Ha
KOOPJMHATHOM MPSIMOIA.

[TpumeHsTH OHATHE apU(YMETHUECKOTO KBAIPATHOTO KOPHS; HAXOIUTh KBaIpaTHBIE KOPHH,
UCHOJNb3ysd MNP HEOOXOAUMOCTH KAaJbKyJATOP; BBINOJHATH MPOCTEHIIME NpeoOpazoBaHMs
BBIPA)KCHUH, COAEPIKAINX KBAIpaTHbIE KOPHH, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YHCEI C IMOMOINBIO JAECATHYHBIX pobell u
crenenei uncia 10.

AuredpanyecKne BbIPaKeHH

[IpyMeHsTh TOHSATHE CTENEHHW C IEeJBIM TO0Ka3aTesleM, BBINOIHIATh INpeoOpa3oBaHUs
BBIpQ)KEHUH, COAEp)KAIIMX CTENEHU C IeNbIM I0Ka3zaTeleM (C MCIOJIb30BaHMEM CIIPABOYHOM
nHpopmanun).

BBINONHATE HECIOXKHBIE TOXKJIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHANBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI IEUCTBUIN HaJ MHOTOWIEHAMH U aIre0panyecKuMu ApoOsSMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[TpuMeHsTh peoOpa30BaHus BbIPAXKEHUH ISl pEIIeHUs Pa3IMYHBIX 3a7ad U3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEATbHON IIPAKTUKH.

YpaBHeHHusI 1 HEPABEHCTBA

Pemates nuHeltHbIe, KBaIpaTHbIE ypaBHEHUS (C UCIIONIb30BAaHUEM CIIPABOYHOM MH(OpMAIIIH)
U palHOHAaJbHbIE YpPAaBHEHUS, CBOJAIIMECS K HHMM, CUCTEMBI JBYX YpPaBHEHUH C JBYMs
[IEPEMEHHBIMU.

[IpoBoanTh mpocTENIINE UCCIETOBAHNS YPAaBHEHUN M CUCTEM YPAaBHEHMI, B TOM YHCIIE C
pUMEHEHHEM TrpauuecKux MpeacTaBieHull (YCTaHaBIMBATh, UMEET JIM YpaBHEHUE WM CHUCTEMa
YpaBHEHU pellIeHusl, €ClIU UMEET, TO CKOJIBbKO, U Ip.) C OMIOPOM Ha aJTOpPUTM y4eOHBIX IEHCTBUH.

[TepexoauTe OT ciOBeCHOH (HOPMYTUPOBKM 3a1aud K €€ anredpanyeckoil MOIeNTH ¢
IIOMOILBIO COCTABJICHUS YPAaBHEHHUs MM CUCTEMBl YPAaBHEHUN, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4¥ NOJIy4eHHBIA pe3ysbTart.



[IprMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB MJI CPABHEHUSI, OLICHKHU; pEllaTh JUHEWHbIC
HEpPABEHCTBA C OJHOW TMEPEMEHHOW M WX CHUCTEMbI; JaBaTh TrpadUUecKyl0 HILTIOCTPAIIHIO
MHO’KECTBA PEIICHNU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

OnepupoBath Ha 0a30BOM ypOoBHE (YHKIMOHAJIbHBIE TOHATHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O3HAUCHUs); OMNPEACNsATh 3HA4eHHEe (YHKIMM TIO0 3HAYEHUIO apryMEHTa;
ompeesaTh CBOMCTBA QYHKIMH 1O e€ TpaduKy.

. _ k
Crtpouth rpaduku dIeMeHTapHbIX (GYHKIMHA Buga , Y = X2, Y = X3, Yy = /X", Y = . OnUCHIBaTh
X

CBOMCTBA YMCIOBOH PyHKIUH 110 € rpaduKy (Ipu HEOOXOAUMOCTH C HANPABJISAIONIEH MOMOIIBIO).

9 kaace

Yucia U BBIYUCICHUS

CpaBHMBATB U YIOPSIOYUBATh PALIMOHATIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Bemonsate apudmMernueckue ASHCTBHUS C pallMOHAIBHBIMU YHMCIAMH, COYETas YCTHBIE U
MUCbMEHHBIE IPUEMBI, BBIIOIHATH BEIUMCIICHUS ¢ UPPALIMOHAIBHBIMHU YUCIAMH.

HaxonuTh 3HaueHus cTeneHel C LEAbIMU MOKa3aTeNssMU M KOPHEH; BBIYMCIATH 3HAYECHUS
YHCIIOBBIX BBIPAKEHUIH.

OKpyrisaTh JAEUCTBUTEIbHBIE YKCIIA, BBINONHITH NPUKHUIKY peE3yJbTaTa BBIYMCICHUH,
OLIEHKY YMCJIOBBIX BBIpA)KEHUH.

YpaBHeHusi 1 HepaBeHCTBA

Pemiate nuHeliHbIe U KBa/ipaTHbIE ypaBHEHUs, YpaBHEHUs, CBOASALIMECS K HUM, IpocTeiIne
JNpOOHO-paLlOHAJIbHBIE YPABHEHHUS.

Pemate mpocreiinmme cucTeMbl ABYX JIMHEHHBIX YPaBHEHUH C JBYMs I[E€PEMEHHBIMU U
CUCTEMBI JBYX ypaBHEHUH, B KOTOPHIX OJHO ypaBHEHHUE HE SIBJISETCS JIMHEHHBIM (110 BU3YyalbHON
orope).

Pemate mnpocteifiine TEKCTOBBIE 3aJaud alreOpaudyeckuM CrocoOOM C MOMOILBIO
COCTaBJICHUS YPaBHEHMS WJIM CUCTEMBI IBYX YPAaBHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBoaNTE MpoOCTEWIINE MCCIEIOBAHNS YPAaBHEHUN M CUCTEM YPAaBHEHM, B TOM YHCIIE C
IpUMEHEHHEM IrpauuecKux MpejacTaBieHull (YCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WIN CHUCTEMa
YpaBHEHU peIlIeHus], €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeliHBIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300paXkaTh peLICHHUE
HEpaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3alIMCHIBATh PEIIEHUE C IIOMOIBI0 CHMBOJIOB.

Pemarb cuctemsl IMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOLIUE KBAJpaTHOE
HEpAaBEHCTBO; M300pa)kaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha YMCIOBOW MPSMOI, 3alUChIBAaTh
pELIEHNE C TIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA IIPU PELLIEHUH Pa3INYHbIX 3a/au.

DOyHKIUH

PacnioznaBate (hyHKIMU M3y4eHHBIX BUJOB. II0Ka3pIBaTh cXeMaTHUUECKU PaclOiIOXKEHHE Ha
KOOPIMHATHOH miockocTH rpadukoB pyHkuuii Buma: Y = kX, y =kx + b, , y =ax2 + bx +c, y = X3,

k . . .
y =x,y= ~ B 3aBHCHMOCTH OT 3HAYCHHH KOA(p(UIIMEHTOB; ONUCHIBATH CBONCTBA (PYHKIIHIA.

Ctpouth n u300pakaTh CXEMaTHYECKH TpaUKU KBagpaTUYHBIX (PYHKUIMN, OMUCHIBATH
CBOMCTBA KBaJIpaTUYHBIX (PYHKIMH 1O UX rpadukam.

Pacno3naBaTh kBaspaTHuHyt0 QyHKIHMIO 110 (popMyIie, MPUBOAUTE MPUMEPHI KBaAPATUYHBIX
(GyHKUMN U3 pealbHON KU3HH, GPU3UKU, TEOMETPUH.

YucJi0BbIE 10CIE0BATEILHOCTH M IPOTPeCCHHU

Pacno3naBaTh apu(MeTHUECKYI0 U T€OMETPHUYECKYI0 MPOrPEecCHH IpPHU pa3HbIX crocodax
3aJlaHusl.

BBINOMHATE BBIUKCIIEHUS C UCIIOJIb30BaHUEM (hopMyI1 N-To ujeHa apupMeTHdecKon u
reOMETPUYECKON MPOTPECCHil, CYMMBI IEPBBIX N YICHOB (C OMOPOii Ha CIPaBOYHYO HH(POPMAIIUIO).



PemraTs 3aJa4u, CBA3aHHBIC C YHCIIOBBIMU ITOCJICIOBATCIBbHOCTAMHA, B TOM YHCJIC 3aJa4U U3

peanbHOM KU3HHU (C UCTIOIb30BaHUEM KaJIbKYIATOPA, IIU(PPOBBIX TEXHOJIOTHH).

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

AJITEBPA
7 KJIACC (102 YACA)
Ne KoanvecTBo yacos
DJIEKTPOHHBIE
HanmenoBanmue pa3ziesioB u TeM (undposrie)
NMPOrpaMmbl Bcero KOHT%OHLHHG HpaxTicckue o0pa3oBaTe/bHbIE
paboThI pabotel pecypes
1 | Yucna v BEIYKMCIICHHS. o5 1 Bbubnnorexa [JOK
PanmonanpHbIE YncIa https://m.edso0.ru/7f415b90
2 Bbubnnorexa [JOK
AJIreOpautecKue BLIPAKCHH 27 ! https://m.eds00.ru/7f415h90
3 bubarnorexka [JOK
VPABHCHHUS H HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
4 bubarorexa [JOK
Koopunarst u rpaduku. Dysiin 24 1 https://m.edso0.ru/7f415b90
5 bubanorexa [TOK
Tosroperne n 06odmeHme 6 https://m.edso0.ru/7f415b90
Hroro: 102 4 0
8 KIIACC (102 YACA)
Ne KoanuecTBo yacos
DJIeKTPOHHbIE
HaunmeHoBaHMe pa3ieioB H TeM (uugposbie)
MpPOrpaMMsbl Bcero K;é{OTTp:HLHHe Tpaxtuseckne o0pa3oBaTebHbIE
p paboTs pecypes
! Uucna u Beruncienus. Ksagparusle bubmorexa [IOK
- R\Baap 15 https://m.edsoo.ru/7f417af8
KOpHHU
2 | Yucna u Beraucienus. CTeneHs ¢ 7 Bubmorexa [IOK
LEJIBIM [TOKa3aTelIeM https://m.edsoo.ru/7f417af8
3 | Anrebpandeckue BHIpaKCHHUS. 5 1 Bubmorexa [IOK
KBasparHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 | AnreOpandeckue BRIpaKCHUS. 15 1 Bubmorexa [IOK
Aurebpanyeckas 1podb https://m.edsoo.ru/7f417af8
5 | YpaBHeHUs U HEpAaBEHCTBA. 15 1 Bubmorexa [IOK
KBasipatHbie ypaBHEHHS https://m.edsoo.ru/7f417af8
6 | YpaBHeHHS M HEpaBEHCTBA. 13 Bubmorexa [IOK
Cuctembl ypaBHEHHH https://m.edsoo.ru/7f417af8
7 | YpaBHEHUS U HEPABEHCTBA. 12 1 Bubmorexa [IOK
Hepasencra https://m.edsoo.ru/7f417af8
8 Bbubaunorexa [IOK
DymKuum. OCHOBHbIE NOHATHS > https://m.edsoo.ru/7f417af8
9 Bbubaunorexa [IOK
Pynxuum. HucioBbIe GynKimn 9 https://m.edsoo.ru/7f417af8
10 Bubmorexa [IOK
[Tosropenne u 0dodmenne 6 https://m.edsoo.ru/7f417af8
Hroro: 102 4 0
9 KJIACC (102 YACA)
Ne KoanuectBo yacoB
DJIEKTPOHHbIE
HaunmeHoBaHMe pa3eioB U TeM (undposbie)
MPOrpaMMblI Bcero Konrposereie | Tpakrireckue o0pa3oBaTe/bHbIE
paboTsI paboTsl

pecypchl



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

1 Yucia ¥ BRIYKMCIICHUS. 9 Bubmmoreka IJOK
JlelicTBUTEIIbHBIC YnCIa https://m.edso0.ru/7f419d08
2 | YpaBHEHHMS M HEPABEHCTBA. 14 1 Bubnuoreka IIOK
YpaBHEHUsI C 0JTHOM epeMeHHOi https://m.edsoo0.ru/7f419d08
3 | YpaBHEHUS U HEPABEHCTBA. 14 1 Bubmuoreka [IOK
CucTeMbl ypaBHCHHH https://m.edso0.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 Bubmuoreka [IOK
HepaBencraa https://m.edso0.ru/7f419d08
5 bubnnoreka [JOK
DyHKuun 16 1 https://m.edso0.ru/7f419d08
6 YucnoBsle M0CiIea0BaTeIbHOCTH 15 butmmorexa LIOK
https://m.edso0.ru/7f419d08
7 [ToBTOpenue, obodIIeHNE, 18 Bubmmoreka IIOK
cUcTEMAaTU3aus 3HaHUI https://m.edso0.ru/7f419d08
Hroro: 102 5 0
MHNOYPOYHOE INTAHUPOBAHUE
7 KJIACC
Ne | Homep | Tema ypoka Hdara
YPOKa B
pasieie
1 Yucaa n BeluncjieHus. PannonajabHbIe Ynciia
1 1.1 [NonsATHe pannoHAIHHOTO YHCIIA
2 12 ApudmeTraeckue JecTBUS ¢ PAHOHATEHBIMU YUCIAMH
3 1.3 Apudmerrueckue JeHCTBUS ¢ PAHOHATBHBIMA YHCIAMHI
4 14 ApudmeTraeckue JecTBUS ¢ PAHOHATEHBIMU YUCIAMH
5 15 ApudmeTraeckue JecTBUS ¢ PAHOHATEHBIMU YUCIAMH
6 16 ApudmeTraeckue JecTBUS ¢ PAHOHATEHBIMU YUCIAMH
7 1.7 CpaBHeHHE, YIOPSI0YNBaHNE PAMOHAIBHBIX YHCEI
8 1.8 CpaBHeHHE, YIOPSI0YNBaHNE PAlMOHAIBHBIX YHCEI
9 1.9 CpaBHeHue, YIIOpSA0UNBaHIE PAIMOHATIBHBIX YHCET
10 1.10 CreneHb ¢ HATypalbHBIM [TOKa3aTeIeM
11 1.11 CreneHb ¢ HATypalbHBIM [TOKa3aTeIeM
12 1.12 CreneHb ¢ HATypalbHBIM [TOKa3aTeIeM
13 1.13 CreneHb ¢ HATypalIbHBIM [TOKa3aTeIeM
14 1.14 CreneHb ¢ HATypalIbHBIM [TOKa3aTeIeM
15 1.15 Perrenne 0CHOBHBIX 3a7jad Ha APOOH, IPOLIEHTHI U3 PEaTbHOM IPAKTUKH
16 1.16 Perrenne 0CHOBHBIX 3a7jad Ha APOOH, IPOLIEHTHI U3 PEaTbHOM IPAKTUKH
17 1.17 Perrenne 0CHOBHBIX 3a7jad Ha APOOH, IPOLIEHTHI U3 PEaTbHOM IPAKTUKH
18 1.18 Perrenne 0CHOBHBIX 3a7jad Ha APOOH, IPOLIEHTHI U3 PEaTbHOM IPAKTUKH
19 1.19 IIpu3Haky AeIUMOCTH, Pa3JI0KEHUS HA MHO>KUTEIN HaTypajlbHbIX YUCEIL
20 1.20 [Ipu3HaKK IeIMMOCTH, Pa3JI0’KEHHUs] HA MHOKUTEITN HAaTyPaJIbHBIX YHCEI
21 1.21 Peanbubie 3aBucuMocTH. [Ipsimast u oOpaTHas MPOTOPIIMOHATBHOCTH
22 1.22 Peanbubie 3aBucuMocTH. [IpsimMast u oOpaTHas MPOTOPIIMOHATBHOCTH
23 1.23 Peanbubie 3aBucuMocTu. [Ipsmast u o6paTHas MPOMOPIIMOHATBHOCTH
24 1.24 Peanpaele 3aBucuMocTH. [IpsiMast u o6paTHas IPOMOPIHOHATBHOCTH
25 1.25 Kontponsnas paboTa mo Teme «ParpioHansHbIe 9UCTIay
2 AJredpanyecKkue BbIpaKeHusI
26 2.1 BykBeHHBIE BBIpaXECHUS
27 2.2 [Tepemennsie. JlomycTHMBbIEe 3HAUEHUS MTEPEMEHHBIX
28 2.3 Dopmyst
29 2.4 Dopmyst
30 25 [TpeoOpa3oBaHue OYKBEHHBIX BBHIPRKEHHH, PACKPBITHE CKOOOK U ITPUBEICHHE
' TIOJIOOHBIX CJIaraeMbIX
31 26 [TpeoOpa3oBaHue OYKBEHHBIX BBIPRKEHHH, PACKPBITHE CKOOOK 1 PUBE/ICHNE
' TIOJIOOHBIX CJIaraeMbIX
32 2.7 [TpeoOpa3oBaHue OYKBEHHBIX BBHIPRKEHHH, PACKPBITHE CKOOOK U ITPUBEICHHE
T0TOOHBIX CIIaraeMbIX
33 2.8 ITpeoOpa3oBaHne OYKBEHHBIX BBHIPaKEHUH, pACKPBITHE CKOOOK 1 PUBEJICHNE




MMOOOHBIX CJIAraeMbIX

34 2.9 CBoiiCcTBa CTEIICHN C HATYPAIbHBIM [TOKA3aTEIEM
35 2.10 CBo#iCcTBa CTEIICHN C HATYPAIbHBIM [TOKA3aTEIEM
36 211 CBoiicTBa CTENICHN C HATYPAIbHBIM MTOKA3aTeIeM
37 2.12 MHOTO4ICHBI
38 2.13 MHOTO4ICHBI
39 2.14 CroxxeHne, BEIYUTaHNE, YMHOKEHHE MHOTOWJICHOB
40 215 CnosxeHne, BBIYUTaHUE, YMHOKEHHE
MHOTOYICHOB
41 2.16 CroxxeHne, BEIYUTaHNE, YMHOKEHHE MHOTOWICHOB
42 217 CnosxeHne, BBIYUTaHUE, YMHOKEHHE
MHOTOYICHOB
43 2.18 @DopMyIIbI COKPAIIEHHOTO YMHOKEHUS
44 2.19 @DopMyIIbI COKPAIIEHHOTO YMHOKEHUS
45 2.20 @DopMyIIbI COKPAIIEHHOTO YMHOKEHUS
46 2.21 @DopMyIIbI COKPAIIEHHOTO YMHOKEHUS
47 2.22 @DopMyIIbI COKPAIIEHHOTO YMHOKEHUS
48 2.23 PaznoxeHne MHOTOWIEHOB HA MHOXKHUTEIH
49 2.24 PaznoxeHne MHOTOWIEHOB HA MHOXKHUTEIH
50 2.25 Pa3znoxeHrne MHOTOYICHOB HA MHOXKUTEIH
51 2.26 Pa3znoskeHrne MHOTOWICHOB HA MHOXKHTEIH
52 2.27 KonrponbHas paboTa 1o reme «Anredpandeckue BEIPaKeHUS
3 YpaBHeHUS M HEPaBEeHCTBA
53 3.1 VYpaBHeHue, paBuiia npeoOpa3oBaHus ypaBHEHHs, PABHOCHIIBHOCTh YPaBHEHUH
54 32 HHHeﬁHOGuypaBHeHPIe C OJHOU IIEpEMEHHOMN, peLIeHUE TMHEHHBIX
ypaBHEHHI
55 33 HHHeﬁHOGvypaBHeHHe C OJJHOM TIEpEMEHHOM, pELIECHUE TMHEHHBIX
YpaBHEHUH
56 3.4 HHHeﬁHOGvypaBHeHHe C OJJHOM TIEpEMEHHOM, peLICHUE TMHEHHBIX
YpaBHEHUH
57 35 Perrenne 3agad ¢ MOMOIIBIO YpaBHEHUIH
58 3.6 Perrenue 3aau ¢ MOMOIIBIO YpaBHEHUIHA
59 3.7 Perrenue 3aa4u ¢ MOMOIIBIO YpaBHEHUIHA
60 3.8 Perrenue 3aau ¢ MOMOIIBIO YpaBHEHUIHA
61 3.9 JluneiiHoe ypaBHEHHUE C IBYMS IIEPEMEHHBIMHE U €T0 TpapuK
62 3.10 JluneiiHoe ypaBHEHHUE C IBYMS IIEPEMEHHBIMHE U €T0 TpapuK
63 3.11 CucteMa IByX JIMHEHHBIX YPaBHEHUH ¢ IBYMsI ITepEeMEHHBIMH
64 3.12 CucteMa IByX JIMHEHHBIX YpaBHEHUH ¢ IBYMsI ITepEeMEHHBIMH
65 3.13 CucteMa IByX JIMHEHHBIX YPaBHEHUH ¢ IBYMsI ITepEMEHHBIMH
66 3.14 CucteMa IByX JIMHEHHBIX YPaBHEHUH ¢ IBYMsI ITepEMEHHBIMH
67 3.15 Pelenue cucreM ypaBHEHHH
68 3.16 Pelenue cucreM ypaBHEHHH
69 3.17 Pelenue cucreM ypaBHEHHH
70 3.18 Pelenue cucreM ypaBHEHHH
71 3.19 Perenue cucreM ypaBHEHHH
72 3.20 KontpomnsHas pabota 1mo teme «JInHeHHBIE YpaBHEHISD)
4 Koopaunarts! u rpadpukn. @yHkuuu
73 4.1 KoopannaTa TOUKHM Ha IpsIMOH
74 4.2 UmncaoBbIe IPOMEKYTKU
75 4.3 UmncaoBbIe IPOMEKYTKU
76 4.4 Paccrosinue Mexay 1ByMs TOUKaMU KOOPAMHATHOM MPSIMOH
77 4.5 Paccrosinue mexay 1ByMs TOUKaMU KOOPAMHATHOM MPSIMOH
78 4.6 [IpssMoyTonpHAs cHCTEMa KOOPAUHAT Ha TIIOCKOCTH
79 4.7 IIpsamoyrospHas cucreMa KOOpAUHAT Ha MIIOCKOCTH
80 4.8 [Tpumeps! rpadukoB, 3aJaHHBIX GOPMYyIaMU
81 4.9 [Tpumeps! rpadukoB, 3aJaHHBIX GOPMYyIaMU
82 4.10 [Tpumeps! rpaduKoB, 3aJaHHBIX GOPMYyIaMU
83 411 [Tpumeps! rpadukoB, 3aJaHHBIX GOPMYyIaMU
84 412 Urenue rpauKOB peasbHBIX 3aBUCHMOCTEH




85 4.13 Yrenue rpaMKOB PeaTbHBIX 3aBUCHMOCTEH
86 4.14 Ioustre QyHKIHHA
87 4.15 I'paduk GyHKIHHI
88 4.16 CaoiicTBa pyHKIHIT
89 4.17 CaoiicTBa pyHKIHIT
90 4.18 JInnetinas GyHKIMA
91 4.19 JInnetinas GyHKIMA
92 4.20 IMoctpoenwne rpaduka muHEHHON QyHKIHH
93 4.21 [TocTpoenue rpaduka TMHEHHOH QyHKINH
94 4.22 I'paduk pyskIwME Y =X|
95 4.23 I'paduk Gpynkumm y =[x|
96 4.24 Konrponbnas pabora no reme «KoopauHars! u rpaguky. OyHKIHN
5 IMoBTOpeHuUe U 00001IEeHUE
97 51 HOBTOPCHHG OCHOBHBIX MOHSTHH U METO/IOB Kypca 7 Kiacca, 00001ieHne
3HaHUH
98 52 HOBTOPCHHG OCHOBHBIX MOHATHUI U METOJIOB Kypca 7 Kilacca, 0000IneHue
3HaHUH
99 53 HOBTOPGHHC OCHOBHBIX OHATHH M METOJIOB Kypca 7 Kiacca, 06001ieHne
3HaHUH
100 54 HOBTOPGHI/IC OCHOBHBIX OHATHH M METOJIOB Kypca 7 Kiacca, 06001eH e
3HAHHUN
101 55 IToBTOpEHUE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 00001IeHne
3HAHUH
102 56 HOBTOPGHHe OCHOBHBIX MTOHATHI U METOJIOB Kypca 7 Kiacca, 00001eHne
3HaHUH
8 KJIACC
Ne Ne Tema ypoka Hara
n/n Ypoka B
pasnene/
TeMe
1 Yucaa n Bpruncienus. KBaaparasie kopHu.
1 11 KBanmpatHbIii KOpEHB U3 YUCIIa
2 12 IousiTHE 00 UPPAITHOHAIEHOM YHCIIC
3 13 JecstudaHble MTPUOIMKEHNST HPPAILIMOHAIBHBIX YUCEI
4 1.4 JlecsaTuunbie TPUOTIKESHIS HPPAIIMOHATBHBIX YHUCEIT
5 15 JelicTBUTENIbHBIE YKCIIA
6 1.6 CpaBHeHue JIeUCTBUTEIbHBIX YHCEI
7 1.7 CpaBHEHHE JEHCTBUTEIBHBIX YHCEI
8 1.8 Apudmernueckuii KBapaTHBIH KOPEHBb
9 1.9 YpaBHenue Buza X2 = a
10 1.10 CBoiicTBa apu(PMETHICCKAX KBaPATHBIX KOPHEH
11 1.11 CBoiicTBa apupMETHIECKUX KBaPATHBIX KOPHEH
12 1.12 TIpeobpazoBaHue YUCIOBBIX BRIPAKEHUH, COAEPKAMNX KBaApATHBIE KOPHU
13 1.13 IIpeobpa3oBaHne YUCIOBBIX BRIPAXKEHNH, COJIEPKAITIX KBaAPATHBIE KOPHU
14 1.14 [Ipeobpa3oBaHne YUCIOBBIX BRIPAXKCHUN, COJIEPKAIUX KBAAPATHBIC KOPHU
15 1.15 [IpeoOpazoBaHye YUCIOBBIX BBIPAKEHHH, COJIEP)KAINX KBaIpATHbIE KOPHU
2 Yucaa u Berunciienusi. CTeneHp ¢ meJibIM MoKa3aTesieMm.
16 2.1 CreneHb C LeNbIM [ToKa3aTeaeM
17 2.2 CranpapTHas 3anuch gucia. PazMeps! 00bEKTOB OKPYKAFOIIEro Mupa (0T AIeMEHTapHbIX
YaCTHIL 10 KOCMHYECKHX 00BEKTOB), IUTUTEIEHOCTH POLIECCOB B OKPY’KAIOILEM MUpE
18 2.3 CBolicTBa CTENEHHU C LENbIM MOKa3aTeneM
19 2.4 CBOMCTBA CTEIIEHU C ICIBIM IT0Ka3aTelIeM
20 25 CBolicTBa CTENEHHU C LENbIM MOKa3aTeneM
21 2.6 CBoiicTBa CTENCHH C LENBIM MTOKa3aTeIeM




22 2.7 CBOICTBA CTEIEHU C LIEIbIM [TI0KA3aTEIEM
3 Auarebpanyeckne Boipa:keHns. KBaipaTHbIil Tpex4ieH.
23 3.1 Ksanpartasiii TpéxuieH
24 3.2 KsanpatHslit Tpéxusnen
25 3.3 PasnosxeHne KBagpaTHOTO TPEXWICHA HA MHOKHATEIN
26 34 PasnosxeHne KBagpaTHOTO TPEXUICHA HA MHOXKHATEIN
27 3.5 KonTtponsHas pabota o temam "Ksagpartasie kopau. Ctenenu. KBagpaTaslii Tpexunen"
4 Aaredpaunyeckue BbhIpakeHHus. Ajaredpanyeckasi 1poob.
28 4.1 Anrebparrgeckast Jpo0b
29 4.2 JlonycTrumble 3HaUSHHUS IEPEMEHHBIX, BXOASIINX B aJreOpandecKie BhIpaKeHHs
30 4.3 JlonycTrumble 3HaUSHHUS IEPEMEHHBIX, BXOASIIHNX B ajIreOpandecKie BhIpaKeHHs
31 4.5 OCHOBHOE CBOHCTBO anre0pandeckoit Apoou
32 4.6 Coxkparienue npobeit
33 4.6 Coxparmienune npobeit
34 4.7 Cokparienue napobeit
35 4.8 CrnoxeHre, BEIYUTaHNE, YMHOKEHHUE U [IENICHIE alre0pandeckux qpooeit
36 4.9 CroxxeHue, BRIMUTaHNE, YMHOXKEHHE U JIeIeHHE alnredpandyeckux napooeit
37 4.10 CrnoxeHre, BEIYUTaHNE, YMHOKEHHUE U JICNICHIe alreOpandeckux qpooeit
38 4.11 CrnoxeHue, BBIUNTaHNE, YMHO)KEHHUE U JIeNIeHHe are0pandeckux qpooeit
39 4.12 IIpeoOpa3oBaHue BRIpaXXCHHUH, COACPKAIIMX aIreOpandecKie 1poou
40 4.13 IIpeoOpa3oBaHue BRIpaXXCHHUH, COACPKAIIMX aIreOpandecKie Ipoou
41 4.14 IIpeobpa3oBaHne BEIpaKCHUH, COIEPIKAITUX alredpandeckue qpoou
42 4.15 Kontposbhas padoTa mo Teme "Anredpandeckas Apoos"
5 YpaBHeHus u HepaBeHcTBa. KBajpaTHble ypaBHeHus.
43 51 KsanmparHoe ypaBHEeHHUE
44 5.2 HenonHoe kBazpaTHOE ypaBHEHUE
45 5.3 Henonnaoe kBampaTHOE YpaBHEHUE
46 54 DopMyiia KOpHEH KBaJpPaTHOIO YPaBHEHMUS
47 55 DopMyiia KOpHEH KBaJpPaTHOIO YpaBHEHMUS
48 5.6 dopmyna KOpHeil KBaJpaTHOTO YpaBHEHUsI
49 5.7 Teopema Buera
50 5.8 Teopema Buera
51 5.9 Pemenne ypaBHEHMIA, CBOISIIUXCS K KBaIPATHBIM
52 5.10 Pemrenne ypaBHEHHH, CBOASIIMXCS K KBaJIPATHBIM
53 5.11 [pocteiimue 1poOHO-paIIOHATBEHBIC YPaBHEHUS
54 5.12 I[Tpocreiitme qpoOHO-paMOHATILHBIC YPaBHEHUS
55 5.13 PemeHne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO KBaPATHBIX ypaBHCHUN
56 5.14 PemeHne TeKCTOBBIX 3a/1a4 € TIOMOIIBIO KBaIPATHBIX ypaBHCHUN
57 5.15 KonTtponsHas pabora mo teme "KBanpatusie ypaBHeHuUs"
6 YpaBHeHus 1 HepaBeHcTBa. CHCTEMBI ypaBHEHMIA.
58 6.1 JluneiiHOE ypaBHEHHE C IBYMs IEPEMEHHBIMH, €r0 Tpa(uK, IpUMepHl PeIIeHNs
YpaBHEHHI B LIEJBIX YHCIIAX
59 6.2 JluneiiHOE ypaBHEHHE C IBYMs IEPEMEHHBIMH, €r0 Tpa(uK, IpUMepHl PeIICHNS
YpaBHEHHH B LIEJIBIX YHCIIAX
60 6.3 JluneiiHoe ypaBHEHHE C AByMsI IEPEMEHHBIMH, €T0 TpahuK, MPUMEPHI PELICHUS
YpaBHEHHH B LIEJBIX YHCIIAX
61 6.4 Pemenune cucteM AByX IMHEHHBIX YpaBHEHUI ¢ IByMsI IEPEMEHHBIMU
62 6.5 Peuienne cuctem NByX JIMHEHHBIX YPaBHEHUII C IBYMsI IEpEMEHHBIMHU
63 6.6 Pemenune cucteM AByX JIMHEHHBIX YpaBHEHUI ¢ IByMsI IEPEMEHHBIMU
64 6.7 IIpumeps! penieHus CUCTEM HEIMHEMHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU




65 6.8 IIpumepsl pelieHuns: CUCTEM HEJMHEHHBIX ypaBHEHHI C IByMs IIEPEMEHHBIMH
66 6.9 I'paduyeckas uHTEpIIpETAIMS YPABHCHHS C IBYMS IIEPEMECHHBIMU M CHCTEM JIMHCHHBIX
YPaBHEHUI C ABYMS IEPEMEHHBIMH
67 6.10 I'padmueckast nHTEpIIPETALIUS YPAaBHEHHS C ABYMS IIEPEMEHHBIMH U CHCTEM JINHEHHBIX
YpaBHEHHH C ABYMsI IIepEeMEHHBIMU
68 6.11 PemmeHne TeKCTOBBIX 3314 € TIOMOIIBIO CHCTEM YPaBHEHHUI
69 6.12 PemeHne TeKCTOBBIX 3314 C TIOMOIIBIO CHCTEM YPaBHEHHUI
70 6.13 Pemienne TEKCTOBBIX 3a/1a4 C TOMOIIIBIO CHCTEM YpaBHEHUH
7 YpaBHeHus u HepaBeHcTBa. HepaBencTBa.
71 7.1 UrcioBsIe HEPaBEHCTBA M UX CBOHCTBA
72 7.2 YucoBble HEPABEHCTBA U UX CBOMCTBA
73 7.3 HepaBeHCTBO ¢ 01HOM IEpEeMEHHOM
74 7.4 JluneliHble HEPABEHCTBA C OHON MEPEMEHHOI U UX pelleHHe
75 7.5 JluHeliHBIE HEPABEHCTBA C OHOM MEPEMEHHOM U HX peIIeHIe
76 7.6 JluHeiiHBIC HEPABEHCTBA C OJHOM NEepeMEHHOH U UX pelIeHue
77 1.7 CucTeMbl THHEHHBIX HEPABEHCTB C OHOM MEpPEeMEHHO U UX pelleHNne
78 7.8 CucTeMbl THHEHHBIX HEPAaBEHCTB C OIHOH MEpEeMEHHOH U MX pelIeHIe
79 7.9 CucTeMbl THHEHHBIX HEPABEHCTB C OHOM MEpEeMEHHO U UX pelIeHne
80 7.10 H300pakeHne peneHust IMHEHHOT0 HEpaBeHCTBA M UX CUCTEM Ha YHCIIOBO MpsSMOit
81 7.11 N3o6pakeHne perieHns THHSHHOTO HepaBSHCTBA M MX CHCTEM Ha YUCIIOBOH MPsIMOit
82 7.12 KontpompHas pabora mo temam «HepaBeHcTBa. CHCTEMBI ypaBHEHHUH"
8 ®Oynkuuu. OcHOBHBIE OHATHS.
83 8.1 Ionstre QyHKIIH
84 8.2 O0nacTh onpeeneHus 1 MHOKECTBO 3HAUCHNUH (DYyHKLIUH
85 8.3 Cnioco0bI 3aanust GyHKIHHA
86 8.4 I'paduk pynkunu
87 8.5 CpoiicTBa QpyHKINH, X 0TOOpaXeHHE Ha rpaduke
9 @®yukuuu. Yucaosbie GyHKUMH.
88 9.1 Urenue u noctpoeHue rpadhukoB QyHKIMH
89 9.2 IIprmeps! rpadukoB QYHKIHIA, OTPaKAOMINX peabHBIE TPOLIECCHI
90 9.3 OyHKIMY, ONKUCHIBAIOIINE NPSMYIO U 00pPaTHYIO MPONOPIMOHANBHBIE 3aBUCUMOCTH, HX
rpaduku
91 94 T'umep6ona
92 9.5 I'uniep6osa
93 9.6 I'padux yskmum y = x?
94 9.7 I'paduk pyHkumu y = X2
95 9.8 Oynkun Y =X2, y = X3,y = VX, Y = [X|; rpadudeckoe pelieHne ypaBHEHHI U CUCTEM
ypaBHEHHIA
96 9.9 Oyukimn Y =X2, ¥ = X3,y = VX, Y = [x|; rpadudueckoe pelieHne ypaBHEHUIA U CHCTEM
ypaBHEHHH
10 IToBTOpEHUE U 0000IEHUE
97 10.1 [ToBTOpEHNE OCHOBHBIX TIOHATHH U METOJIOB KypcoB 7 1 8 KkiaccoB, 006001eHre 3HaHNH
98 10.2 [ToBTOpEHNE OCHOBHBIX TIOHATHI U METOJIOB KypcoB 7 1 8 KiiaccoB, 00001IeHEe 3HAHUT
99 10.3 [ToBTOpEHNE OCHOBHBIX TIOHATHH U METOJIOB KypcoB 7 U 8 KiaccoB, 006001eHe 3HaHNH
100 10.4 [ToBTOpEHNE OCHOBHBIX TIOHATHH U METOJIOB KypcoB 7 1 8 KiaccoB, 006001eHe 3HaHNH
101 105 TToBTOpEHHE OCHOBHBIX MOHATHI W METOI0B KypCOB 7 1 8 KITacCoB, 0000IICHHE 3HAHH
102 10.6 [ToBTOpEHUE OCHOBHBIX TIOHATHI U METOJIOB KypcoB 7 U 8 KiiaccoB, 00001IeHe 3HAHUI
9 kJ1ace
Ne i/t Ne ypoxka B Tema ypoka JHara
paznene/Teme
1 Yucia v BprunciaeHus. JeiicTBUTeIbHbIC YHCIA




1 11 PanmonaneHble ynciia, MppaloOHaNbHbIE YHCIIA, KOHEUYHBIE U OECKOHEYHbIE
JECATUIHBIE TPOOH
2 1.2 MHOeCTBO IEHCTBUTENBHBIX YHCEN; JEHCTBUTEIBHBIC YHCIa KaK OECKOHEUHBIE
JECATHYHBIE 1pOOU
3 1.3 B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEX/Y MHOXKECTBOM JCHCTBUTEIBHBIX
YHCeT U MHOXKECTBOM TOYEK KOOPAWHATHON MPSMOii
4 14 CpaBHeHUE NEHCTBUTEIBHBIX YHCEll, apu(METHIECKHE ICHCTBHS C
JCUCTBUTEIHHBIMHU YHCIaAMHU
5 15 [TpubamxEéHHOE 3HaUEHNE BEJTMYMHBI, TOYHOCTH MPUOIMKESHUS
6-7 1.6 OxkpyriieHHe 4ucen
8-9 1.7 [pukwaka 1 orieHKa pe3yIbTaTOB BEIYNCICHUH
2 YpaBHeHusI 1 HepaABeHCTBA. Y PaBHEHUs ¢ OAHOI NepeMeHHOMH
10-11 2.1 JIuneiinoe ypaBHeHue. Pemenne ypaBHeHNH, CBOIAMINXCA K JIMHEHHBIM
12-13 2.2 KBagpaTHoe ypaBHeHHe. PenieHue ypaBHeHU, CBOAAIUXCA K KBaIPATHBIM
14-15 2.3 BuxBanparHble ypaBHEHI
16-17 24 IIpumeps! pemieHs ypaBHEHUH TpeThel U UeTBEPTON cTeNeHe! pa3IokKeHUEM
Ha MHOXHTEIIH
18-19 25 Pemenne 1poOHO-paMOHATIBHBIX YPaBHEHUI
20-22 2.6 Perrenne TeKCTOBBIX 3a1a4 aNTreOpandecKuM METOI0M
23 2.7 KonrponbHas pabora 1o Teme "YpaBHEHHUS ¢ OJHON MEpPEeMEHHOMN"
3 YpaBHeHusi u HepaBeHcTBAa. CHCTEMBbl yPaBHEHUI
24-25 3.1 YpaBHEHUE C ABYMsI IEPEMEHHBIMHU U €T0 TpaduK
26 -29 3.2 CucteMa IByX JTHHEHHBIX YpaBHEHHUH ¢ ABYMs IIEPEMEHHBIMH U €€ pellIeHne
30-33 3.3 Pemenue cucrem nBYX ypaBHEHHH, OTHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOPOM CTENEHU
34 34 I'paduueckas nHTEpIIPETAHA CUCTEMBI YPaBHEHUI C IBYMs IIepEMEHHBIMH
35-36 3.5 PelieHre TeKCTOBBIX 33124 aNredpanyeckuM Crocooom
37 3.6 KontposbHas padora mo teme "CrucreMbl ypaBHEHHHA"
4 YpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa
38-39 41 UncnoBeie HepaBEHCTBA M MX CBOKCTBA
40-42 4.2 JInneliHbIe HEpaBEHCTBA C OJJHOM NIEPEMEHHOM U UX pelleHne
43-45 4.3 CucTeMbl TMHEHHBIX HEPABEHCTB C OHOM NMEPEMEHHOI U UX peIlIeHHe
46-50 4.4 KBanpaTHble HEpaBEHCTBA U MX PEIICHUC
51-52 4.5 I'padmueckast uHTEpIIPETALNS HEPABEHCTB M CHCTEM HEPABEHCTB C IBYMS
NepeMEeHHbIMU
53 4.6 Kontposbhas padora mo teme "Hepasencrsa"
5 DyHKIMHU
54-56 51 KBanparuunas ¢pyHkuus, e€ rpadyk 1 CBOWCTBa
57-62 52 [Tapabona, KOOpAMHATHI BEPUIMHBI TIAPA00IIBI, OCH CHMMETPHH NMapadoIIbl
63-68 5.3 I'paduku pynxmmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=|X|
69 54 Kontpomnsnas pabota mo teme "®@yHKIun"
6 YucaoBble MOCHAEI0BATETbHOCTH
70 6.1 [onsATue 4ncI0BOM NOCIEN0BATENILHOCTH
71 6.2 3aaHue MOCIIeI0BATEILHOCTH PEKYPPEHTHOH (hopMyIiol 1 popMyIiol nro
YjIeHa
72-73 6.3 Apudpmernyueckas 1 TeOMETpHUYECKasi IPOTPecCHn
74-78 6.4 @DopMynbl N-TO YIeHa apUPMETHIESCKON U TEOMETPHUECKON IPOTPECCHH,
CYMMBI TIEPBBIX N WIEHOB
79-80 6.5 N306pakeHne wieHOB apu(hMETHIECKON U FEOMETPUIECKOM MPOrpeccuii




TOYKAMU HA KOOPJAMHATHOM [IOCKOCTH

81 6.6 JIuHeHHBIN 1 9KCIIOHEHITHAIBHBINA POCT

82-83 6.7 Cr0>XHBIE TIPOIICHTHI

84 6.8 Konrponbhas pabora o reme "Yucnossie nociae0oBaTenbHOCTH"

7 IloBTOpeHuE, 00001eHUE, CHCTEMATH3AIUSA 3HAHU T

85 7.1 [oBTOpenue, 0600mEeHNe U cHCTeMaTH3aNs 3HAHUN. 3a1nch, CpaBHEHHE,
JICUCTBUS C ACHCTBUTENBbHBIMH YHCIIAMH, YUCIOBAs MIPsMast

86 7.2 [oBTOpeHnue, 0600ICHNE U cUcTeMaTH3anus 3HaHui. [IpOIIeHThI, OTHOIICHUS,
MPOMOPIIMU

87 7.3 [oBTOpenue, o6o0mEeHne U cucTeMaTn3anus 3HaHuH. OKpyTIeHuHe,
puOIIMKEeHNE, OTIEHKA

88-90 7.4 [oBTOpenue, 0000mEeHNe U CHCTEMAaTH3aIHs 3HaHUH. Perenne TeKCTOBBIX
3a1a49 apu(METHICCKIM CIIOCO00M

91-94 7.5 [ToBTOpenue, 0000IeHIE U cucTeMaTH3anus 3Hanui. [IpeoOpa3oBanue
anreOpandecKux BBIPAXKEHUH, TOMTyCTUMBIC 3HAUCHUS

95-98 7.6 [ToBTOpenue, 0000IIeHNE U cucTeMaTu3anus 3HaHui. OYHKINU: TOCTPOCHHE,
CBOMCTBA U3YUCHHBIX (YHKINH

99-100 7.7 IToBTopenue, 0bo0IIeHHE U cucTeMaTn3anus 3Hanui. ['paduueckoe pemienue
YpPaBHEHUU U UX CUCTEM

101 7.8 [MoBTOpeHue, 0000IICHIE U CUCTeMaTH3aIus 3HaHui. [ padudeckoe pereHne

YPaBHEHHI U UX CHCTEM
102 7.9 O0001IeHNE U CUCTEMATH3aIAs 3HAHUIH

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
Texnuveckue cpeacTBa 00y4eHHs

- Kommnsrorep

- [Ipoextop

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

OcHoBHasi IuTEpaTypa:
1. Anrebpa: yueOuuk s 7xi1.; 8xi.; 9 k. / Makapsrues FO.H., Munmtok H.T'., Hemxkos K.1. M.
[Ipoceemenue, 2012
2. Munmaktuueckne wmarepuanbl ot 7xin.; 8k, 9xn/.  HO.H.MaxkaperaeB, H.I.Munmiok,
JI.b.KpaiineBa - M.: [Ipocsemenue, 20016
3. Maremarnueckue TUKTaHTHI s 5-9 knaccos/ E.b.ApyTionsH -M.:IIpocBemenue.

METOJINYECKHUE MATEPHUAJIBI IJ151 YUUTEJISA
MyJabTHMeIHiTHBIC TOCOOHS:
WNHTepakTrBHAsS MareMaTHKa 5-9 Kiacchl. DIEKTPOHHOE IMOCOOWE JUISi OCHOBHOM IITKOJIBI
(Menunatexa JJIsl LIKOJbHBIX TOMOB U HUHTEPHATOB).
Marematuka 5-11 wmaccel. [lpaktukym. VYueOHOe »dIeKTpOHHOE W3AaHHE(MenuaTeka s

IIKOJIbHBIX IOMOB U MHTEPHATOB).
U P®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

http://www.school.edu.ru/ -Poccutickuii 06pa3oBaTebHBIN TOPTAT;
http://www.1september.ru/ru/ - razera «IlepBoe ceHTAOps»;
http://all.edu.ru/ - Bce obpa3oBanue NHTepHeT;

www.rusedu.net - cereBoe cooOIIECTBO MEAAaroroB;

WWW.rusedu.ru - apxuB y4eOHBIX IPOTPaMM H TPE3CHTAIHH.
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PABOYAS ITPOT'PAMMA YUYEBHOT' O KYPCA «'EOMETPUS». 7-9 KJTACCbI

Ilenn n3y4venust yaeOHOro Kypca

O6mue nenu u3ydeHus yaeoHoro kypca «I'eometpusi» npencrasiensl B [IOOIT OOO. Onu
3aKJII0YAIOTCA, MPEX/E BCEIO B TOM, UYTO HAa ypOKaX I€OMETPUU OOYUAIOUIUICS yUUTCS IPOBOIUTD
JIOKa3aTelIbHbIE PACCYXKICHUS, CTPOUTH JIOTMUECKHE YMO3AKIIOYEHUs, JOKa3blBATh HMCTHUHHbBIC
YTBEPKACHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKIACHUS «OT MPOTUBHOIOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POpMyIHpOBaTH OOpaTHBIE YTBEpPKIeHUA. B 00yueHnn yMeHuto
paccyXaaTh COCTOMT BaKHOE BOCIIUTATEIILHOE 3HAUEHUE U3YUYEHUS] TEOMETPUH, NPUCYILIEE UMEHHO
OTEYECTBEHHOW MAaTEeMATHYECKOM LIKOJIE.

Bropoil nenbro u3yd4eHus reOMETpUM SIBISETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IIPH
pEelIeHUN KaK MaTeMaTUYeCKHUX, TaK U MPAKTUYECKUX 3a]a4, BCTPEUYAIOIINUXCS B PEaIbHOM KU3HU.
OTOMY COOTBETCTBYET BTOpAs, BBIUMCIUTENIbHAS JIMHUS B M3yYEHUU IeoMETpuM B mikose. Jid
TOTO0  YYMTEII PEKOMEHJYyeTcs MoAOupaTh 3aJayd  MPAKTUYECKOTO  XapakTepa  Juis
paccMaTpuBaeMbIX TEM, YYHUTh OOYYarOUIMXCS CTPOUTH MaTeMaTUYECKUE MOJEIU PEATbHBIX
KU3HEHHBIX CUTyalud, OPOBOJAUTH BBIYMCICHUS W OLEHUBATH aJICKBATHOCTh IIOJYYEHHOI'O
pesynbrara. KpaliHe BakHO MNOAYEPKUBATH CBSI3M TEOMETPUM C JPYTMMH IIpEIMETaMu,
MOTHBHUPOBATh UCIIOJIb30BAThH OIMpPEIEICHHs TEOMETPUUECKUX QUTYDP U MOHATHH, 1€MOHCTPUPOBATH
MPUMEHEHHE TIOJTYYCHHBIX YMEHHH B (DU3MKE U TEXHUKE. DTU CBS3M HanOoJee IPKO BUIHBI B TEMaX
«Bektope», «TpuroHomerpuueckue cooTHomeHUs», «Meron koopauHat» u  «Teopema
[Tudaropay.

MecTto y4eOHOro Kypca B y4eOHOM IVIaHe

CornacHo yweOHOMYy mmuaHy B /-9 kjaccax wusyuaercss yuyeOHbI Kkypc «['eomerpusy,
KOTOPBIA BKJITIOYAET CIICAYIONINE OCHOBHBIC Pa3eiibl cojepxkanus: «I eomeTpudeckue GUrypsl 1 ux
CBOMCTBa», «lI3MepeHue TeOMETPUUYECKUX BEIUYMH», a TaKke «JleKapTOBBl -KOOpJAMHATHI Ha
IIJIOCKOCTHY, «BeKkTophl», «/IBrmkenus miockoctu» U «IIpeodbpasoBanust mogo0us».
VY4eOHbIii MJ1aH MpeaycMaTpuBaeT U3yueHue reOMETPUU Ha 0a30BOM ypOBHE, UCXOJS U3 HE MEHee
68 yueOHBIX YacOB B yUeOHOM T'OJTy, BCETO 3a TP Tojia 00ydeHus — He MeHee 204 JacoB.

Conep:xanue yueonoro kypca «CEOMETPHUS» (o rogam o6yueHus)

7 KJaace

HauansHpie nossaTus reomerpun. Touka, mpsimas, OTPe3OK, Jyd. YToia. Buael yrios.

Beprukanbaele W CMexHBIE YIUIBL. buccekrtpuca yria. JlomaHas, MHOIOYIOJIBHUK.

[TapayienbHOCTB M NEPIIEHIUKYJIAPHOCTD IPSIMBIX.

*Cummerpuunble  ¢urypbl. OcHOBHbIE CBoOiMcTBa oceBoi cummerpun*2. Ilpumepsr
CUMMETPHUH B OKPYKAIOIIEM MUPE.

*(OCHOBHBIE IOCTPOEHUS C MOMOIIBIO LUPKYJIS U JIMHEHKI™.

TpeyronbHuk. Boicota, Meanana, OuccekTpuca, Ux cBoiicTBa. PaBHOOepeHHbIN 1
PaBHOCTOPOHHUH TPEYTOJILHUKU. HepaBeHCTBO TPEyroJbHUKA.

CpoiicTBa W TpU3HAKH paBHOOEAPEHHOTO TpeyroibHHUKa. [Ipu3Hakum paBeHCTBa
TPEYTOJIbHUKOB.

CBoiiCTBa M NPHU3HAKU IMApALIEIbHBIX MpsAMbIX. CymMMa yIVIOB TpEyrojibHHKa. BHentHue
YTJIbI TPEYTOIbHUKA.

IIpssMoyronbHbld  TpeyroiapbHUK. CBONMCTBO MEIMAHbl NIPSIMOYTOJIBHOIO TpEyTrOJIbHUKA,

IIPOBEACHHOW K runoreHyse. IIpu3Haku paBeHCTBa IPSAMOYIOJIBHBIX TPEYTOJIbHUKOB.

[IpsAMOYTOJIBHBINA TPEYTOJIBHUK C YIiaoM B 300.
HepaBeHncTBa B reoMeTpuM: *HEpaBEHCTBO TpPEYToOJIbHUKa®, HEPAaBEHCTBO O JJIMHE JIOMAHO,
TeopeMa 0 OoJblIeM yriie U OoJbIIel CTOpOHE TpeyroabHUKa. [leprneHauKyisip 1 HaKJIOHHAs!.

2 3nech u ganee * * 0003HAUEHbI TEMBI, H3YUEHHE KOTOPBIX HPOBOJUTCS B O3HAKOMUTENLHOM ILiaHe. Ilegaror
CaMOCTOSITEIILHO ONPEIEIIICT 00bEM H3y4aeMOro MaTepraa.



*['eomerpruueckoe MecTo Touek.* buccekrpuca yriia m cepeMHHBIA TEPICHAMKYIApP K
OTPE3KY KaK r€OMETPUUECKUE MECTa TOYEK.

OKpy>XHOCTb M KpYyI, XOopAa M JuMaMeTp, HX CBoiicTBa. B3aumHOe pacmoioxxeHue
OKpYHOCTH U npsiMoil. KacaTenbHas u cexymas K oKpy>KHOCTH. OKpyKHOCTb, BIIUCAHHAs B YTOJI.
Brucannas u onucanHasi OKpY>KHOCTH TPEYTOJbHUKA.

8 kJacc

Yerpipéxyronbauku. [lapamienorpaMM, €ro npu3HAKd M CBOWCTBA. YacTHbIE Cily4au
napajiesIorpaMMoB  (IIPSIMOYTOJIbHUK, pOMO, KBaJpar), MX IpHU3HAKM M cBoicTBa. Tpamenus,
paBHOOOKas Tparenus, €€ CBOMCTBa U Npu3Haku. [IpsmoyrosbHas Tpaneuus.

*Meton yBoeHUs: MeinaHbl. LleHTpanbHas cuMMeTpus.

Teopema @aneca u TeopeMa O MPONOPUUOHAIBHBIX OTpe3kax. CpeaHue JIHUHUU
TpPEYrojbHUKa U Tpaneuuu. L{eHTp Macc TpeyrosbHUKa.

[Tomobue TpeyronbHUKOB, KoddduimeHT nogodus. [IpusHaku momgoOusi TPEyroJbHUKOB™ .

[TpuMeHeHue nog00Ms IPU PELIEHUN IPAKTUYECKUX 3a]1a.

CpolicTBa muomanel reomerpuyeckux ¢uryp. @opmyibl A IUIOMAAU TPEYrojIbHUKA,
napasesnorpamMma, pom6a u tpanenuu. OTHoOIIEHHE IUTI0IIaed NoJ00HBIX QUryp.

Brruncnenne miomaneii TpeyroJbHUKOB M MHOTOYTOJBHUKOB Ha KJIETYaTO Oymare.

Teopema [Iudaropa. Ilpumenenne treopemsl [Indaropa npu perieHnn NpakTHYECKUX 3ajau.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YIJa MpsSMOYIOJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCTBO. Tpuronomerpuueckue Gpynkuuu yrios B 300, 450 u 60o0.

BrnucanHble M LEHTpAIbHBIE YIJIbL, YIOJd MEXAY KacarelIbHOW M XOpJAOM. YTJbl MEXKIY
XOpJaMH U CEKyIIMMH. BrincaHHble U OonucaHHbIE YETHIPEXYTOJbHUKHU. B3auMHOe pacnosioxeHue
IByX okpyxHocTell. Kacanue okpyxHocreil. OO1iue kacateabHble K ABYM OKPYXHOCTSIM.

9 ki1ace

Cunyc, kocunyc, TtaHreHc yrioB oT 0o npo 180o. OCHOBHOE TPHUTOHOMETPHUUYECKOE

TOXKAEeCTBO. DOPMYIIBI TPUBEICHHS.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB UM Teopema CHHycoB. Pemienue
MPAKTUYECKHX 3a/1a4 C MCIIOJIb30BAaHHEM TEOPEMbI KOCHHYCOB M TE€OPEMBI CHHYCOB.
*IIpeoOpa3zoBanue noaodus. [Togo0ue cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema 0 TIPOM3BEICHUN OTPE3KOB XOP[, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTelbHOW™.

Bekrop, anuHa (MOXIyNlb) BEKTOpa, COHAINpaBIIEHHBIE BEKTOPBI, IMPOTHUBOIOIOKHO

HalpaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAIH HA

BeKTOpamH. PaznoxkeHue BeKTOpa IO JBYM HEKOJUIMHEApHbIM BekTopaM. KoopanHaTbl

BekTopa. CKajsipHOE TMpOM3BENEHHE BEKTOPOB, NMPHMEHEHHWE /JIs HAXOXKICHHUSA [UIMH U

yTJIOB.

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. *YpaBHEHUS TMpsAMON* M OKpPY)XHOCTU B
KOOp/IMHATAX, IepeceYeHrne OKPYKHOCTEH U MPSMBIX. METOI KOOpIMHAT U €T0 IIPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOJBHUKH. [lIMHA OKpyKHOCTH. I'pagycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpy»HocTel. [imomane kpyra, ceKTopa, CerMeHTa.

* JIBU>KEHHSI TNIOCKOCTH M BHYTPEHHHE CUMMETPUU (UTYp (3JIEMEHTapHbIE MPEICTABICHUS).

[TapamnensHsblil nepenoc. [loBopoT*.

I[Inanupyemsbie IlpenmerHbie pe3yJbTaTbl OCBOeHHMsI palodyeili NporpaMmbl Kypca
«CEOMETPUS» (10 rogam o0yueHust)

OcBoenne yueOHoro kypca «l'eomerpusi» Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHHUs
JIOJKHO 00€CTeurBaTh JOCTHKEHHE CIeIYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:



7 xJacc

Pacno3naBate HM3y4YeHHbIE TE€OMETPHUYECKHE (UTYpBI, ONpEAeNsATh WX B3aUMHOE
pacroiokeHue, n300pakaTb reOMETpUUECKUe (PUIyphl; BBIITOJIHATh YEPTEXKHU IO YCIOBUIO 337a4H.
W3mepsATh NMHENHBIE W YIJIOBbIE BEIUYMHBI. Pemiare 3a7auyu Ha BBIUMCIIEHHME JJIMH OTPE3KOB U
BEJIMYHH YTJIOB.

Jenatp rpyOyro OLEHKY JMHEHHBIX M YIJIOBBIX BEUYMH IPEAMETOB B pEAbHOW KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pazianuarh pasmMepsl STUX 0OBEKTOB 110 MOPSAKY BEIIMYHUHBI.

Crpoutph 4YepTeKU K N€OMETPUYECKMM 3aJadyaM (C UCIOJIb30BAaHUEM CMBICIOBOM OIOPBI:
HaBOJIAIIKE BOIIPOCH! U/WIIM aJlrOPUTMA YUEOHBIX JEHCTBUI).

[Tonb30BaTbcs IpPU3HAKAMU PAaBEHCTBA TPEYrOJIbHUKOB, MHCIIONb30BaTh IPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3a/1ay.

[TpoBOAMTH OKA3aTEIBCTBA HECIIOKHBIX FEOMETPUUECKHUX TEOPEM.

[Tosmp30BaTbCsd NpPU3HAKAMH PABEHCTBA IPSIMOYIOJNBbHBIX TPEYTOJBHHUKOB, CBONCTBOM
Me[MaHbl, NPOBEAEHHOW K THUIOTEHY3€ IPSAMOYIOJbHOIO TPEYroJbHUKA, B  PEUICHUU
reOMEeTPHUECKUX 3a71ay (C MCII0JIb30BaHUEM 3PUTENBHOM HATJISIIHOCTH W/ UM BepOanbHOM OMOpBI).

OnpenensaTb NapajuleIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMHU
cexymas. Onpenensars NapauleIbHOCTh MPSAMBIX C MOMOLIbI0 PAaBEHCTBA PACCTOSHHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroi MPsIMOM.

Pemiats 3a1aum Ha kieTyaToi Oymare.

[IpoBoAMTH BBIYMCIEHUS M HAXOJIUTh YMCIOBbIE M OyKBEHHbIE 3HAUEHHUS YIJOB B
IrEOMETPUUYECKUX 3aJa4ax C UCIOJIb30BAaHUEM CYMMBbI YIJIOB TPEYTOJBHUKOB U MHOI'OYTOJIbBHUKOB,
CBOMCTB yIJIOB, 00pa30BaHHBIX IPU NEPECEUCHUU JBYX NapauIeIbHBIX MPSAMBIX ceKyllel. Pemars
IIPAKTUYECKHE 3a/1a4l Ha HAXO0KJICHUE YIJIOB.

HmeTh npeacTaBieHue O IOHATHE TEOMETPUYECKOTO MECTA TOUEK.

@opMyIMpPOBaTh ONPENCIICHUs OKPYKHOCTU M Kpyra, XOpAbl U AUaMeTpa OKpPYKHOCTH,
II0JI30BAThCS UX CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOKCTBA IIPU PEIICHHUH 3a4a4.

OpueHTHpOBaTbCS B IOHATUAX: ONMCAHHAS OKOJIO TPEYTOJIbHMKA OKPYXKHOCTb, LIEHTP
ONMCAaHHON OKpy>kHOCTH. OmnepupoBaTh Ha 0a30BOM YpOBHE (akTaMH O TOM, YTO OMCCEKTPHUCHI
YTJIOB TPEYTOJIbHUKA NIEPECEKAIOTCSI B OJHOW TOYKE, U O TOM, UYTO CEPEAUHHBIE NIEPIIEHANKYIISAPHI K
CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHOM TOUKE.

OpueHTHpOBaTbCA B MOHATHUAX W ONEpUPOBaTH Ha 0a30BOM YpOBHE: KacarelbHas K
OKpPY’KHOCTH, T€OpeMa O MEPINEeHIUKYSIPHOCTH KacaTelbHOM M paJuyca, MPOBEAEHHOTO K TOYKE
KacaHUs.

HmeThs mpeacTaBieHUE O MPOCTEUIINX T'€OMETPUUYECKUX HEPABEHCTBAX, UX NMPAKTUYECKOM
CMBICIIE.

[TpoBOAUTH OCHOBHBIE TEOMETPUUECKHE TOCTPOCHHUS C IOMOIIIbIO LIUPKYJISI U JIMHEUKH.

8 kiacc

Pacnio3HaBaTh OCHOBHBIE BH[bl YETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI, MOJIb30BaThCS HX
CBOMCTBaAMH IIpH pCHICHUN T'COMETPUUCCKUX 3aaad.

OpueHTHPOBATHCS B MOHATHH — TOUKHU MEPECeUSHNs MEAMaH TPEyrojbHUKa (LIEHTpa Macc) B
pelIeHny 3aj1ay.

Bnaners monsiTueM cpenHed TUHMM TPEYrojbHHMKA M Tpareluuy, IPUMEHSITh UX CBOMCTBA
IIpU PELIEHUH MPOCTeHIINX reomeTpuyeckux 3anad. MiMers npezacraBinenue o teopeme daneca u
TEOPEME O MPONOPLUOHAIBHBIX OTpE3KaX, MPUMEHATh UX JUIsl PEIICHHs NMPaKTUYECKHX 3a1ad (c
OTIOPOM Ha 3pUTENbHYIO HATJISIHOCTB).

[TpuMeHATh TpU3HAKK 1MOIO0US TPEYTOJIBHUKOB B PELICHUM HECIOXKHBIX F€OMETPUUYECKUX
3a1ad.

[Tonb3oBatbes Teopemoii [Tudaropa mist perieHrs reoMeTpUYeCKUX U MPaKTHYECKHUX 3a7au.



Bnagerp moHATHUSIMEH CHHYCa, KOCMHYCa W TaHT€HCAa OCTPOTO yria MpSMOYTOJIbHOTO
TpeyroipHuKa. [lonb30BaThCS ATUMHU MOHATUSAMH JJS PEUICHHUS TPaKTHYECKUX 3aaad (IpH
HE0OXOIMMOCTH C OTIOPOM Ha aJrOPUTM IIPaBHIIA).

Breraucnsats (pa3nuuHbIME crioco0aMu) (C OMOPOid Ha CIIPABOYHYIO MH(GOPMAITUIO) TIOMIAIb

TPEyrojbHUKa W IUIOUIAJM MHOTOYTOJIbHBIX (uryp (moaw3ysick, TAe HEOOXOAMMO,

KaJIbKYJISITOpOM). [IpuMeHATh NOMy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Bnagerp MNOHATHMAMH BIHCAHHOTO U ILEHTPAIBHOTO yTIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIax MEX1y XOpAaMHU (CEKYLIMMM) U yIiie MEeX]y KacaTelbHON U XOpJoH Ipu
pElIeHUH TPOCTEHIINX TeOMETPUUECKHX 3a/1a.

Bragerp noHSTHEM OINMCAaHHOTO YETHIPEXYIOJbHUKA, NPUMEHSTH CBOICTBA OIMCAHHOIO
YeThIPEXYTOJIbHUKA MIPU PEIICHUU MTPOCTEHIINX 3a1a4.

[IpyuMeHsTh NOJyuYeHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATUYECKHUE MOJAEIU JUIs
3a/la4 pealibHOM JKM3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHUEM MOA00HS U
TPUTOHOMETPHUH (TI0JIB3YSCh, TJIe HEOOXOIUMO, KAIbKYJISATOPOM).

9 k1ace

3HaTh TPUTOHOMETpUYECKHUE (DYHKIMU OCTPBIX YIJIOB, HAXOAUTH C UX IMOMOILBIO pa3IMYHbIE

AJIEMEHTHI MPSAMOYTOJILHOTO TPEYTOJbHHUKA («PEIICHNE MPSMOYTOJIbHBIX TPEYTOJIbHUKOBY).

HaxonuTs (¢ moMouIbio KajabKyJIATOpa) JJIMHBL U YIJIbI 17151 HETAOJMYHBIX 3HAYSHUH.

[Tonp3oBatbest opMyTIaMu TPUBEICHHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM
JUI. HAaXOXJEHUS COOTHOUIEHWH MEXAy TPUTOHOMETPUUYECKMMM BeIMYMHAMU (C OHNOpoH Ha
CIPaBOYHYIO HH()OPMAILIHIO).

Hcnonb30BaTh TEOPEMbl CUHYCOB U KOCHHYCOB JUISI HAXOXJIAEHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYroJbHUKA ((pPELIEHHE TPEYroJIbHUKOB»), NPUMEHATh WX IMpPU PELIEHUH HPOCTEHIINX
reOMETPHUECKUX 3a/au.

Brnagers monsTHSIMEH TIpeoOpa3oBaHUS MOAOOHS, COOTBETCTBEHHBIX AJIEMEHTOB MOIOOHBIX
¢uryp. Ilonb3oBaTbcsi cBOMCTBaAMU MOAOOMS MPOU3BOJIBHBIX (UIYp, YMETh BBIYUCIATH JUIMHBI U
HaXOJUTh YIJIbl Y MOJOOHBIX (uryp (1Mo ajroputMmy yueOHbIX nedcTBuil). [IpumeHsTh cBOlcTBa
1o/100us B MPAKTUYECKUX 3a7ayaX. YMETh IPUBOAUTH IPUMEPHI MOAOOHBIX (GUTYP B OKpY’KaroIIeM
MHUDE.

[Tonp3oBaTbess TeopeMaMu (1O BU3YaJdbHOH OIOpE) O NMPOU3BEIECHHHM OTPE3KOB XOPI, O
MIPOU3BEICHNN OTPE3KOB CEKYIINX, O KBaJlpaTe KacaTeabHOM.

[Tonp3oBaTbcss BEKTOpaMM, IIOHUMAaTh HUX T€OMETPHUUECKUH M (U3HYECKHH CMBICH,
INPUMEHATh MX B pELIEHUU TeOMETpUYecKuXx M (usmueckux 3anad. [IpumeHsTH CKanspHOe
IIPOU3BE/ICHNE BEKTOPOB AJI HAX0XKI€HUS JJIMH U YIJIOB.

[Tonb30BaTbcss METOJOM KOOpJAMHAT HA IUIOCKOCTH, TPUMEHSATh €ro B PEUICHUH
TFEOMETPUUYECKUX U NMPAKTUYECKUX 3aa4.

Bragerp MOHATUSMHU NPaBWJIBHOTO MHOTOYTOJbHHKA, JJIUHBI OKPYXHOCTH, JJIUHBI JTyTU
OKPY>KHOCTH U paJIuaHHOM MephI yIila, YMETh BBIYMCIATH IUIOIIAAb Kpyra U ero yacrei (c onopoit
Ha CIpaBoYHYI0 HHpopMaluio). [[puMeHsATh NOTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

HaxoauTe ocu (WM LEHTpHI) CUMMETpUU (UTYp, NPUMEHATH JBUKEHUS IJIOCKOCTU B
MIPOCTEUIINX CITyUasiX.

[TpuMeHATh NOJy4YEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHUYECKHE MOAEIU JUIs
3aJ1a4 peasibHOM JKM3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIEHUS C PUMEHEHUEM MOA00MS U
TPUTOHOMETPUUYECKHX (PYHKUUH (ITOJB3YSICh, T1Ie HEOOXOAMMO, KaJIbKYJISATOPOM).



KAJIEHJIAPHO-TEMATUYECKOE IJIAHUPOBAHUE 2024-2025 YYEBHBIN 'O/

IF'EOMETPUS. 7 KJIIACC (68 HACOB)

KoanuecTBo yacoB

DJIeKTPOHHBIE
HaumeHoBaHue pa3jesioB ¥ TeM (uudposbie)
NPOrpaMmbl Bcero KOHT%OHBHHG Tpaxtuieckne o0pa3oBaTe/IbHbIE
padoThI paboThI pecypesi
1 | [pocreiimme TeOMeTpHIECKHE Butmorexa LIOK
¢uryps1 1 ux cBorictBa. M3mepenue 14 https://m.edsoo.ru/7f415e2e
TEOMETPUUECKUX BEJIMYHH — ]
2 Bbubnnorexa [JOK
Tpeyrombruku - ) https://m.edsoo.ru/7f415e2e
3 | IMapannensHbIe NpsIMbIE, CyMMa 14 1 Bubmmorexa [IOK
YIJIOB TPEYTOJbHHUKA https://m.edsoo.ru/7f415e2e
4 | OKpy>KHOCTb 1 KpYT. 14 1 Bubmmorexa [IOK
['eoMeTpuuecKre NOCTPOSHHS https://m.edsoo.ru/7f415e2e
5 . bubnuorexa [TOK
[ToBTOpenue, 06001IeHNE 3HAHMIA 4 https://m.edso0.ru/7f415e2e
Hroro: 68 3 0
8 KJIACC (68 YACOB)
Ne KoanuectBo yacos
JJIeKTPOHHBIE
HaumeHnoBaHue pasnesioB 1 TeMm (uudposrie)
NMPOrpaMmsbl Bcero KOHZ%%J;I::H'S HpaKTgII{eCKHe o0pa3oBaTe/IbHbIE
p padoTHI pecypcbl
" bubaunoreka [TOK
1| HerbipexyrompHuku 12 1 https://m.edsoo.ru/7f417e18
2| mponapuonaammix orpestan 15 ! Butmorexa LIOK
Y ————— ’ https://m.edsoo.ru/7f417e18
3| peyronmon W wioroyrom | 14 ) Buborexa LIOK
(uryp. TLIOMANH H006HbIX HHTYp https://m.edsoo.ru/7f417e18
4 Teopema [Tuaropa u Hagana 10 1 Bubmorexa [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vel B oKpyX)HOCTU. Brincanusie u
5 | ONHMCAHHBIE YETBLIPEXYTONLHUKH. 13 1 Bubmorexa [IOK
KacaresnbHble K OKpYXHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxkHOCTE
N bubnnorexa [JOK
6 | IoBTopeHue, 0000ICHNE 3HAHNI 4 https://m.edsoIEJ[.ru/7f417e18
Hroro: 68 5 0
9 KJIACC (68 HACOB)
No KoJsnuecTBo yacoB
HaumeHoBaHMe pa3jaeioB U TeM K OnexTpoHHBIE (IU(PPOBEIE)
NPOrpaMMbl Bcero OHTPONILHAIC | TlpaxTideckue 00pa3oBaTeIbHBIE PECYPCHI
paboTs! paboThI
1 | Tpuronomerpus. Teopemsr Buborexa LIOK
KOCHUHYCOB U CUHYCOB. Pemienue 16 1 https://m.edsoo.ru/7f41a12c
TPEYTOJLHUKOB — ]
2 | Ilpeobpa3zoBanue moaoows. Butmiorexa [IOK
MeTtpuueckue COOTHOILEHHS B 10 1

OKPY>KHOCTHU

https://m.edsoo.ru/7f41al2c
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3 Bubmuorexa [TOK
Bexropet 12 ! https://m.edsoI(_)[.ru/7f41a12c
4 | JlexapTOBBI KOOPAWHATHI HA 9 1 Bubnmuorexa [TOK
IIOCKOCTHU https://m.edsoo.ru/7f41al2c
[TpaBuIbHBIE MHOTOYTOJILHUKH.
° I[JII)I/IHa OpriKHOgTz}II/I ?momaz[b 8 bubmorexa HOK
M https://m.edsoo.ru/7f41al2c
Kpyra. Berancaenue miomanei
6 JABHXEHUSI TNIOCKOCTH 6 Brbmorexa [1OK
https://m.edsoo.ru/7f41al2c
7 | TloBTOpEHue, 060OMIICHNE, 7 bubaunorexa [JOK
cUCTeMaTH3anus 3HAaHUH https://m.edsoo.ru/7f41al2c
Hroro: 68 5 0
MHNOYPOYHOE INTAHUPOBAHUE
7 KJIIACC
Ne | Homep Tema ypoka Hdara
YPOKa B
pasnene
1 IIpocreiimue reomerpudeckue purypel v ux ceoiicrea. U3mepenue
reoMeTPpUYECKHX BeJHYHMH
1 11 IIpocTeiimue reoMmeTpudeckre 0ObEKThI
2 1.2 MHOroyroJsHUK, JJOMaHas
3 13 CMexHBIE ¥ BepTUKAJIbHbIE YTIIIbI
4 14 CMexHBIE ¥ BepTUKAJIbHbIE YTIIIbI
5 15 CMexHBIE ¥ BepTUKAJIbHbIE YTIIIbI
6 1.6 CMexHBIE ¥ BepTUKAJIbHbIE YTIIIbI
7 1.7 CMexHBIE ¥ BePTUKAJIbHbIE YTIIIbI
8 18 CMexHBIE ¥ BePTUKAJIbHbIE YTIIIbI
9 1.9 V3amepeHue TMHEHHBIX U yTIIOBBIX BEJIMYHH, BEIYHCICHHE OTPE3KOB U YIITIOB
10 1.10 V3amepeHne TMHEHHBIX U YTIIOBBIX BEJIMYHH, BEIYHCICHHE OTPE3KOB U YIIIOB
11 111 W3mepeHue TUHENHBIX U YIVIOBBIX BEJIUYKH, BBIYUCIIEHUE OTPE3KOB U YIJIOB
12 1.12 V3amepeHne TMHEHHBIX U YTIIOBBIX BEJIMYHH, BEIYMCICHUE OTPE3KOB U YITIOB
13 1.13 [epumeTp 1 momaap GUryp, COCTABICHHBIX U3 MPSIMOYTOJIbHUKOB
14 1.14 [epumeTp 1 momaap GUryp, COCTABICHHBIX U3 MPSIMOYTOJIbHUKOB
2 TpeyronbHukmn
15 2.1 [ToHsiTHe 0 paBHBIX TPEYTOJIBHUKAX U IIEPBUYHBIC MIPEACTABICHHUS O PABHBIX
¢durypax
16 2.2 Tpu npu3HaKa paBeHCTBA TPEYTOJILHIKOB
17 2.3 V3amepenune AIMHBI OTPE3Ka, METPUUYECKUE €IMHUIBI U3MEPEHHS JUTHHBI
18 2.4 OKpY>XHOCTb U KPYT
19 2.5 OKpY>XHOCTb M KPyT
20 2.6 [Ipaktudeckas pabota no teme «IlocTpoeHue y3opa U3 oKpyKHOCTEID
21 2.7 VYroun. [Ipsmoit, ocTpsIi, TyNoH U pa3BEPHYTHINA YTIIBI
22 2.8 VYromn. [Ipsmoi, oCTpEIi, TyIoH U pa3BEPHYTHINA YIIIBI
23 2.9 W3mepenue yrios
24 2.10 W3mepenue yrios
25 211 W3mepenue yrios
26 212 [IpaxTrueckas pabota mo Teme «IlocTpoenue yrioB»
27 2.13 Tpu npu3HaKa paBeHCTBA TPEYTOJILHIKOB
28 2.14 Tpu npu3HaKa paBeHCTBA TPEYTOJILHIKOB
29 2.15 Tpu npu3HaKa paBeHCTBA TPEYTOJILHIKOB
30 2.16 Tpu npu3HaKa paBeHCTBA TPEYTOJILHIKOB
31 2.17 Tpu npu3HaKa paBeHCTBA TPEYTOJILHIKOB
32 2.18 [Tpu3HaKy paBeHCTBA MPSAMOYTOJIEHBIX TPEYTOJIHLHIKOB
33 2.19 [Tpu3HaKy paBeHCTBA MPSAMOYTOJIEHBIX TPEYTOJIHLHIKOB
34 2.20 CBOCTBO MeIMaHBI IPSIMOYTOJIFHOTO TPEYTOJIbHUKA, TPOBEAEHHON K THIIOTCHY3€
35 2.21 CBOIiCTBO MeTHaHBbI MIPSIMOYTOJILHOTO TPEYTOJIbHUKA, TPOBEJEHHOHN K TUIIOTEHY3e
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36 2.22 KontposbHas padota mo Teme « TpeyroabHuKm»
3 ITapajjenbHble NpsIMbIe, CYMMa YIJIOB TPEYroJbHUKA
37 3.1 INapasutenbHbIC IPSMBIC, KX CBOMCTBA
38 3.2 [TsaTerit moctynaTt EBkommoa
39 33 Hakpecrt nesxariie, COOTBETCTBEHHBIE U OJIHOCTOPOHHHE YTJIbI, 00pa3oBaHHbIE
TIPY NepECeYeHUH TapaJUIeNIbHBIX MPSIMBIX CEKYIIEH
40 3.4 Hakpecr nesxariyie, COOTBETCTBEHHBIE U OJIHOCTOPOHHHUE YTJIbl, o0pa3zoBaHHbIC
P NIEPECEICHUN TTapATIICIIBHBIX MPSIMBIX CEKYIIEH
a1 35 Hakpecr nesxariyie, COOTBETCTBEHHBIE U OZIHOCTOPOHHHUE YTJIbi, 00pa3oBaHHbIE
TP MIEPECEUECHUH TTapAIIICIIBHBIX PSIMBIX CEKYIIEH
42 36 Hakpecrt nesxariie, COOTBETCTBEHHBIE U OJIHOCTOPOHHHE YTJIB, 00pa3zoBaHHbIC
TIPY NepECeYeHUH TTapaJUIeNIbHbIX MPSIMBIX CEKYIIEH
43 3.7 Haxkpecr nexarmye, COOTBETCTBEHHBIE U OJIHOCTOPOHHHE YTJIbI, 00pa3oBaHHEIC
TIPY NIepECeYEHUH TTapaAJUIENIbHBIX MPSIMBIX CEKYIIEH
44 3.8 HpPBHilK NapasiiesbHOCTH NPSMBIX Hepe3 PaBEHCTBO pacCTOSTHUHM OT TOYEK OJTHOM
NPSIMOM IO BTOPOH MpSIMOH
45 3.9 HpI/I3HilK NapajIiesbHOCTH NPSMBIX Hepe3 PABEHCTBO PacCTOSHUHM OT TOYEK OJTHOM
TIPSIMOH 1O BTOPOH MpSAMOH
46 3.10 CyMMa yTIIoB TpEyroJIbHHUKA
47 3.11 CyMMa yTIIoB TpEyroJIbHHUKA
48 3.12 BHermHue yrisl TpeyroyibHUKa
49 3.13 BHemrHue yTipl TpeyrobHIKA
50 3.14 KonrponbHas pabora o teme «IlapamnienbHbie npsMble, CyMMa yTiIOB
TPEyTOIbHUKA»
4 Okpy:kHOCTB M KpYT. ['eoMeTpHuecKkue mocTpoeHust
51 4.1 OKpYXHOCTb, XOPJIBI U AUAMETP, UX CBOMCTBA
52 4.2 KacaTenpHast K OKpYKHOCTH
53 4.3 OKpy>KHOCTb, BIIMCAHHAS B YTOJI
54 4.4 OKpY>XHOCTb, BIIICAHHAS B yTOJ
55 4.5 ITonarue o 'MT, npuMmeHeHue B 3a1a4ax
56 4.6 [Tonstue o 'MT, npuMeHeHue B 3a1a4ax
57 4.7 BuccexTpuca u cepeJuHHBINA NEPIEHIUKYIISP KaK TEOMETPUYECKUE MECTA TOUEK
58 4.8 OKpY>XKHOCTb, ONIMCAHHAs OKOJIO TPEYTOJIbHUKA
59 4.9 OKpY>XKHOCTb, ONIMCAHHAs OKOJIO TPEYTOJIbHUKA
60 4.10 OKpY>XKHOCTb, BIIMCAHHASI B TPEYTOJILHUK
61 4.11 OKpYXHOCTb, BIMCAHHAS B TPEYTOJIBHUK
62 412 [IpocTeiimue 3a1a4u Ha TOCTPOCHHE
63 4.13 [IpocTeiimue 3a1a4u Ha TOCTPOCHHE
64 4.14 KonTponbHast pabota mo teme «OKpyKHOCTb B KpyT. | 'eomeTpruieckue
MIOCTPOCHHUSD)
5 [oBTOpeHue, 0600eHHE 3HAHMIT
65 51 [oBTOpenue n 0000IeHIE 3HAHUI OCHOBHBIX ITOHSITHN B METO/IOB Kypca 7
KJacca
66 5.2 [oBTOpenue n 0000IEeHIE 3HAHUI OCHOBHBIX ITOHITHN B METO/IOB Kypca 7
Kiacca
67 53 [ToBTOpenue u 0000IeHNEe 3HAHUH OCHOBHBIX MOHSITHH U METOIOB Kypca 7
KJacca
68 54 [ToBTOpenne n 0600meHNE 3HAHUH OCHOBHBIX IMOHSITHH B METO/IOB Kypca 7
KJacca
8 KJIACC
Neypoka Jara
Ne | B
n/m | pa3nene/ | Tema ypoka
Teme
1 YeThIpexyrojabHUKN
11 [Tapannenorpamm, ero Npu3Haku 1 CBOMCTBA
1.2 [Mapaynenorpamm, ero NpU3HAKU U CBOWCTBA
1.3 [Mapaiienorpamm, ero NpU3HAKU U CBOWCTBA




4 14 qaCTI-{bIe CITydYau MapajueorpaMMoB (MIPSMOYTOIBHUK, pOMO, KBaIpaT), UX MPH3HAKHI
U CBOICTBa
5 1.5 qaCTIriLIe Clly4ya IapajiesIorpaMMoB (TIpSIMOYTOJIBHUK, POMO, KBaIpaT), UX NPU3HAKH
Y CBOWCTBA
6 1.6 qaCTI-EbIe Clly4yad IapajuiesIorpaMMoB (TIPAMOYTOIBHHUK, POMO, KBapaT), UX MPU3HAKH
Y CBOWCTBA
7 1.7 Tpanenns
8 1.8 PaBHOOOKasI M1 PSIMOYTOJIBHAS TPANEIHH
9 19 PaBHOOOKAS ¥ IPSAMOYTONBHAS TPATICTIHN
10 1.10 Meton y1BOEHUS MEHaHBI
11 1.11 HenTpansHas cHUMMETpHS
12 1.12 KonTtponbHas pabota o teme "UeTbIpEXyroabHUKN"
2 Teopema ®ajieca 0 NPONOPUHOHAIBHBIX 0TPE3KAaX, MOJ00HBIE TPEYTOJILHUKH
13 21 Teopema Paneca u TeopeMa 0 MPOIOPIHUOHATHHBIX OTPE3Kax
14 2.2 CpenHsis TUHAS TPEYTOJIbHUKA
15 2.3 CpenHsis TUHAS TPEYTOJIbHUKA
16 2.4 Tpaneuwusi, e€ cpenHss TMHUAS
17 2.5 Tpaneuws, e€ cpeaHss TUHUSL
18 2.6 IIponopuroHagbHbBIE OTPE3KU
19 2.7 [IpomoprroHamTbHBIE OTPE3KU
20 2.8 IlenTp Macc B TpeyroJabHUKE
21 2.9 ITono6HEIE TPEYTOIBHUKH
22 2.10 Tpu npusHaKa Moo TPEYTOJILHIKOB
23 211 Tpu npu3HaKa OO0 TPEYTOIEHIKOB
24 2.12 Tpu npusHaKa MoJ00HS TPEYTOJIEHIKOB
25 2.13 Tpu npu3HaKa OO0 TPEYTOIEHIKOB
26 2.14 [IprmeneHre TOAOOUS TIPU PEIICHIH MPAKTUIECKUX 3a71ad
27 2.15 KonTtponsHas padota mo teme "[lomoOHBIE TpeyrONbHUKA"
3 Naomanb. Haxoxnenue miomaneii TpeyroJJbHUKOB U MHOTOYTOJIbHBIX QUryp.
Inomaau nogo0HbIX GUryp.
28 3.1 CpoiicTBa ImIomaeii reoMeTpuIecKux GUryp
29 3.2 DopMyITHI TS IDIOMIAIH TPEYTOJNFHUKA, TapalIeIorpaMMa
30 3.3 DopMyJIbl 11 TUIOLIAM TPEYTOJIbHUKA, apajlieorpaMmma
31 3.4 DopMyITHI TS IO TH TPEYTONFHUKA, TapalIeIorpaMMa
32 3.5 DopMyITsl U1 IO U TPEYTOJBHIKA, TapajerorpaMMa
33 3.6 DopMyITHI TS IDIOMIAIH TPEYTONFHUKA, TapalIeIorpaMMa
34 3.7 Bprluncnenue miomazaen cioxHbIX GUryp
35 3.8 [Inomanu duryp Ha KIeTyaTOi Oymare
36 3.9 [Tnomanyu nogoOHbIX GHUTYp
37 3.10 [Tnomanyu nogoOHbIX GUTYP
38 3.11 3ana4yu ¢ NPaKTUYECKUM COJIEPIKAHUEM
39 3.12 3ana4yu ¢ NPaKTUYECKUM COJIEPIKaHUEM
40 3.13 Pemrenue 3a1a4 ¢ TOMOIILIO METOJIA BCIIOMOTaTEILHOM TIIOMIALN
41 3.14 KonTtponsHas padora mo teme "[lnomiaas"
4 Teopema Ilugaropa u Hauajia TPUTOHOMETPUH
42 4.1 Teopema [Iucaropa u e€ mpumeHeHne
43 4.2 Teopema I1udaropa u e€ npumeHnenne
44 4.3 Teopema [Iucaropa u e€ mpuMeHeHne
45 4.4 Teopema [Iucaropa u e€ mpuMeHeHne
46 4.5 Teopema IIudaropa u e€ npumeHnenne




47 4.6 OmnpeneneHne TPUTOHOMETPHIECKNX (YHKIIMN OCTPOTO yTiIa MPAMOYTOIEHOTO
TPEYTOJbHUKA, TPUTOHOMETPHYECKHE COOTHOIICHNUS B IPSIMOYTOIEHOM TPEYTOJIbHUKE
48 4.7 OCHOBHOE TPUTOHOMETPHUIECKOE TOKIAECTBO
49 4.8 OCHOBHOE TPUTOHOMETPHUECKOE TOXKJIECTBO
50 4.9 OCHOBHOE TPUTOHOMETPHIECKOE TOKAECTBO
51 4.10 Kontpomnsnas pabota mo teme "Teopema [Tidaropa u Hagana TpuroHOMeTpun"
5 Yrabl B OKPY:KHOCTH. Bnincannble n onucaHHbIe YeThIPEXyroJbHUKH.
KacarenbHble k okpy:kHOocTH. Kacanue okpyskHOCTeid.
52 51 BricanHble ¥ EHTPaJIbHBIE YTIIBL, YTOJ MEXKIY KacaTelbHOU U XOpIon
53 5.2 BrincanHbIe ¥ IEHTPANBHBIC YTIIBL, YTOJI MEXIY KacaTeIbHOH U XOpHoit
54 5.3 BricanHble ¥ IEHTpaJIbHBIE YTIIBL, YTOJ MEXKIY KacaTelbHOU U XOpIon
55 54 VYTibl MEXKIY XOpJaMH U CeKy MU
56 55 VYTiIbl MEXKTY XOpJaMH U CeKy MU
57 5.6 BriucanHble 1 OnMicaHHbIE YeTHIPEXYTOJIBHUKH, MX TPU3HAKH M CBOICTBA
58 5.7 BriicaHHbIE M OIIMCAHHBIC YeTHIPEXYTOJIBHUKH, UX NPU3HAKU U CBOICTBA
59 5.8 BrnucanHbIe U ONUCaHHBIE YETBIPEXYTOJbHUKHY, UX IIPU3HAKYU U CBOKWCTBA
60 59 [TpuMeHeHne CBOICTB BIIMCAHHBIX U ONHCAHHBIX YETHIPEXYTOJBHUKOB MPH PEIICHUH
reOMETPUYCCKUX 33139
61 5.10 [IpuMeHeHne CBOICTB BIIMCAHHBIX U ONHCAHHBIX YETHIPEXYTOJBHIKOB NP PEILICHUH
reOMETPUYCCKUX 33129
62 511 B3anMHOe pacronoKeHue IBYyX OKPYKHOCTEH, 00IIIHe KacaTeIbHbIC
63 5.12 Kacanue okpyxHOCTEH
64 5.13 KonrponbHas pabora 1o Teme "YTIIbl B OKpy>KHOCTH. BriucaHHbIe 1 OnncaHHbIe
YeThIPEXyTroJbHUKH"
6 IoBTOpEHUE, 0000IEHNE 3HAHMIA.
65 6.1 [ToBTOpEHNE OCHOBHBIX HOHATHIA U METOJIOB KypcoB 7 U 8 Ki1accoB, 00001IeHNEe 3HAHUH
66 6.2 [ToBTOpEHNE OCHOBHBIX IMOHATHH M METOJIOB KYpcoB 7 U 8 KiaccoB, 00001eHNne 3HAHUH
67 6.3 [ToBTOpEHNE OCHOBHBIX OHATHIA U METOJIOB KypcoB 7 U 8 KIIacCOB, 0000IICHNE 3HAHUH
68 6.4 [ToBTOpEHNE OCHOBHBIX OHATHIA U METOJIOB KypcoB 7 U 8 KIIacCOB, 0000IICHNE 3HAHUH
9 KJIACC
Nen/m | Neypoka B | Tema ypoka MHara
paszese/Teme
1 Tpuronomerpus. TeopeMbl KOCUHYCOB H CUHYCOB. Pemienue
TPEYroJbHUKOB
1 11 OmnpeneneHne TpUrOHOMETpUIecKuX (GyHKmi yriaos ot 0° mo 180°
2 1.2 @DopMynbl IPUBEACHUS
3-5 13 Teopema KocuHYCOB
6-8 14 Teopema cuHyCOB
9 1.5 HaxoxneHne JUIMH CTOPOH M BEJTMYHH YIJIOB TPEYTOJIbHUKOB
10-13 | 1.6 Perrenne TpeyroasHUKOB
14-15 | 1.7 [IpakTHdeckoe MIpUMEHEHHE TEOPEM CUHYCOB U KOCUHYCOB
16 1.8 Konrponbnas pabora no reme "Pemenne TpeyroisHIKOB"
2 IIpeoGpazoBanue mogodusi. Merpuyeckne COOTHOLICHHS B OKPY’KHOCTH
17 2.1 [TonsTre o mpeoOpazoBaHUK OIOOUS
18-19 | 2.2 CoO0TBETCTBEHHBIE IIEMEHTHI ITOJIOOHBIX HUTYp
20-22 | 2.3 Teopema 0 mMpou3BEIEHUN OTPE3KOB XOPJ, TEOPEMA O IPOU3BEACHUH OTPE3KOB
CEeKYIINX, TeOpeMa O KBaJpaTe KacaTeabHOM
23-25 | 2.4 [IpuMeHeHHe TeopeM B PELIEHNU TEOMETPUUECKUX 3a7au
26 25 KonrponbHas pabora o Teme




"IIpeobpa3zoBanue nogodus. MeTpuyecKkue COOTHOIICHHS B OKPYKHOCTH'"

3 BekTopbl
27 3.1 Omnpenenenne BeKTOpoB. PU3NUECKHI 1 TEOMETPHICCKHIA CMBICI BEKTOPOB
28-30 | 3.2 CroxeHre U BRIYUTAaHIE BEKTOPOB, YMHOKCHHE BEKTOPA Ha YHCIIO
31 3.3 Pa3znoxeHne BeKTOpa 1o AByM HEKOJIMHEAPHBIM BEKTOpaM
32 3.4 KoopauHnats! BekTopa
33-34 | 3.5 CkaJspHOE IPOU3BEICHIE BEKTOPOB, €TI0 IIPUMEHEHHE IS HAaX0KICHHUS JITHH
U yTIIOB
35-36 | 3.6 Perrenue 3amad ¢ MOMOIIBIO BEKTOPOB
37 3.7 [IpumMeHeHNE BEKTOPOB I PEIICHNS 3a1a4 (PU3UKH
38 3.8 Kontponsnas pabora mo teme "Bextopsr"
4 JlekapTOBBI KOOPANHATHI HA MJIOCKOCTH
39 4.1 JlexapTOBBI KOOPAUHATHI TOUEK Ha IIOCKOCTU
40-41 4.2 YpaBHeHHE NpIMON
42 4.3 YpaBHEHHE OKPY>KHOCTH
43 4.4 KoopanHaTel Touek nepecedeHnst OKPYKHOCTH U TIPSIMOH
44-46 | 4.5 MeTox KOOpIUHAT TP PEIICHUN TEOMETPUICCKHX 3a/1ad, IPAKTHIECKUX 33139
47 4.6 KontpomnpHas padota mo teme "JlekapTOBEI KOOPAWHATHI HA TNIOCKOCTH"
5 IIpaBuabLHBbIE MHOTOYTOJbHUKH. JTHHA OKPY:KHOCTH M IUIOLIA/AL KPYTa.
Boruuciienne miomanaei
48 51 [TpaBuabHBIE MHOTOYTOJIBHUKH, BBIYNUCICHUE UX SIIEMEHTOB
49-50 | 5.2 Yucno m. JliuHa OKpyKHOCTH
51 5.3 JimHa DyTH OKpY>KHOCTH
52 54 Panmannas mepa yriia
53-55 |55 [Tnomaap kKpyra, CEKTOpa, CerMEeHTa
6 JIBM:KEeHHUSI HA TII0CKOCTH
56 6.1 [Tonatue o IBMKEHUH IIOCKOCTH
57-59 |6.2 [MapaenbHbIi EpeHoc, MOBOPOT
60 6.3 [TpumeHeHne BIKEHUI IPU PELICHUH 3a/1a4
61 6.4 KonrponbHas padora 1o remam "IIpaBuiabHBIE MHOTOYTOJIbHUKH.

Okpy>XHOCTb. [IBuxKeHus miockoctu"

IMoBTOpeHuUe, 00001IeHNE, CHCTEMATH3AIUS 3HAHU I

62 7.1 [ToBTOpenue, 00001eHNE, cCHCTEMaTH3alKs 3HaHU. V3MepeHne
FCOMETPHYUCCKUX BEIUYHH. TPEyroabHUKN

63 7.2 [oBTopenue, 0600mEeHNe, cucTeMaTH3amys 3HaHuid. [lapanrensHsie n
MePIEeHANKYISIPHBIC TPSIMbIE

64 7.3 [ToBTOpenue, 0600meHwe, cucTeMaTH3amys 3HaHHH. OKPYKHOCTb U KPYT.
I'eomeTprueckue MOCTPOSHHS. YTIIBI B OKPYKHOCTH

65 7.4 [oBTOpenue, 0000IEeHNEe, CUCTEMATH3AIMsI 3HAHN. BriricaHHbIe W OITUCaHHBIC
OKPY>KHOCTH

66 7.5 [oBTOpenue, 0600IEeHNEe, CHCTEMAaTH3AIMsI 3HAHN. BriricaHHbIe W OITUCAHHBIC
OKPY>KHOCTH

67-68 | 7.6 IToBTOpeHue, 0000IICHIE, CUCTEMATH3AIMS 3HAHHI

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
Texnuveckue cpeacTBa 00y4eHust

- Kommnsrorep

- [Ipoextop




OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
I'eomerpust: yueOHuk i 7-9 ki. s oOpazoBatenbHbIX yupexaenuit /JI.C.AranacsH,
B.®.byry3oB, C.b.Kanomies u ap.- M.: IIpocsemenune, 2010-2014

MEOANYECKHUE MATEPHUAJIBI AJ151 YUYUTEJISA

1. T'eometpusi: yueOHuk anst 7-9 k. s oOpasoBarenbHbIX yupexaenuil /JI.C.ArtanacsH,
B.®.byry3oB, C.b.Kanomies u ap.- M.: IIpoceemenue, 2004-2007

2. unaxtrueckue Matepuainsl g 9xir/. FO.H.Maxkapsrues, H.I.Munmiok, JI.b.Kpaiitnesa - M.
[Ipoceemenue, 20016

3. Maremaruueckue MUKTaHTHI 18 5-9 knaccos/ E.b.ApyTionsa -M.:IIpocsemienue.

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
http://www.school.edu.ru/ -Poccutickuii 06pazoBaTeIbHbIN MOPTAT;
http://www.1september.ru/ru/ - razera «IlepBoe ceHTIOPs»;
http://all.edu.ru/ - Bce o6pa3oBanue MutepHer;
www.rusedu.net - cereBoe cOOOIIECTBO MEAaroros;
WWW.rusedu.ru - apXxuB y4eOHBIX ITPOTPAMM M TPE3CHTAIHIA.
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PABOYASI ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTUKA» 7-9 KJIACCbI

Ienn n3yvenust yaeGHOro Kypca

B coBpemenHOM 1M(pPOBOM MHpE BEPOATHOCTh M CTATHCTUKA NPUOOPETAOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKM 3PEHHUS MPAKTUYECKUX NMPHIOKEHHUH, TaK U MX POJIM B 0Opa30BaHUM.
Kaxplii 4enoBek NOCTOSSHHO IPUHUMAET PEIICHUs HAa OCHOBE MMEIOIUXCS y HErO JaHHBIX. A JUIs
00OCHOBAHHOTO TPHUHATUS PELICHUS B YCIOBUSAX HEAOCTaTKa WiIM H30bITKa HHGpOpMAIU
HEOO0XOZMMO B TOM YHCIE XOpPOIIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE M  CTaTHCTUYECKOE
MbIIUIEHHE. VIMEHHO TOATOMY OCTPO BCTasla HEOOXOIMMOCTH C(OPMHPOBATH Y OOYYAIOLINXCS, B
ToM uyuciae oOyuarommxcst ¢ 3IIP, QyHKUIMOHaNbHYIO TpaMOTHOCTb, BKJIIOYAIOLIYIO B ce0s B
KAauecTBE HEOTHEMJIEMOM COCTABJISIOLIEN yMEHHME BOCIPUHUMATh U KPUTHUUYECKU AHAIU3UPOBATH
uHGOpMalLMIO, NPEJCTABICHHYI0 B pa3iIUYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIA XapakTep
MHOTHX pEaJbHBIX IPOLECCOB M 3aBHUCUMOCTEM, NPOU3BOAUTH NPOCTEUIINE BEPOSTHOCTHHIE
pacuéTbl. 3HAKOMCTBO C OCHOBHBIMM IPUHIMIIAMHU cOOpa, aHaiIM3a W MPEJCTABICHUS JAHHBIX W3
pa3nUYHBIX cdep KU3HU OOIIECTBa M TOCyIapcTBa MPHOOMIAET 00ydJarommxcsi K 0OIIeCTBEHHBIM
UHTEpPECaM.

B crpykType nporpammsl yueOHOTO Kypca « BeposSTHOCTh M CTATUCTHUKA» OCHOBHOM IIKOJIBI
BBIICIICHBI CIIENYIOLIME CcOAepXkKaTelbHO-MeTonuueckue JsuHuu: «lIpencraBneHne naHHBIX WU
oIMcaTeNbHas CTAaTHCTUKAY; «BeposTHOCTBY; «DneMeHTh KOMOMHATOpUKNY»; «BBeneHue B Teopuio
rpadoBy.

Copnepxanune nuHuu «llpeacraBieHue IaHHBIX W ONMCATENIbHAs CTATUCTUKA» CIIYXKHUT
OCHOBOHM Uil (pOPMHUPOBAHUS HABBIKOB pabOTHl ¢ MH(pOpMaLMEil: OT YTEeHHs U WHTepHpeTanuu
nHbOpMaINH, IPEICTABICHHON B TaOIHIIax, HA AMarpaMMax u rpadukax 10 cOopa, IpeacTaBICHUS
U aHaJu3a JaHHBIX C MCIOJb30BAHUEM CTAaTUCTMUYECKHUX XAPAKTEPUCTHK CPEIHUX U PACCEHBAHMS.
Paborast ¢ manHbiMu, oOywarommuecsi ¢ 3IIP ywarcsi cUmTBIBaTP M HMHTEPIPETUPOBATH JTAHHBIE,
BBIIBUTaTh, apryMEHTHPOBAaTb M KPUTHKOBATh IPOCTEHMINNE TMIIOTE3bl, Pa3MBIILUIATh Haj
(akTopaMy, BBI3BIBAIOIIMMHM HM3MEHYMBOCTh, M OLEHMBATh HMX BIUSHUE HAa paccMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

WHTyuTMBHOE  NPEACTaBICHHE O  CIy4allHOM  WM3MEHYMBOCTH,  MCCIIEJOBAaHUE
3aKOHOMEPHOCTEM W TEHIECHIMM CTAaHOBUTCS MOTHUBHMPYIOIIEH OCHOBOM I M3YyYEHUS TEOPHUH
BeposiTHOCTEH. bonbiioe 3Hauenue s oOyvaronuxcs ¢ 3[1P 31eck UMEIOT pakTUYECKUe 3adaHus,
B YACTHOCTH OIBITHI C KJIIACCUYECKMMH BEPOSITHOCTHBIMUA MOJIETISIMHU.

[ToHsiTe BEPOATHOCTH BBOJUTCS Kak Mepa IMpaBAONonoous ciaydaitHoro coObrtus. [Ipu
u3ydyeHun Kypca oOyuaromuecs c¢ 3IIP 3HakoMATCS ¢ NpoCcTEeHIIUMH METOJAaMH BBIYMCICHHS
BEPOATHOCTEN B CIydyallHBIX 3KCIEPUMEHTaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU HCXOJAMU,
BEPOSITHOCTHBIMH 3aKOHAaMU, MO3BOJIIOLUIMMU CTaBUTh U pellaTh Oojee ClIoXHbIe 3a1aun. B kypc
BXOJIAT HauaJbHbIE MPEJCTABICHUS O CIy4YailHbIX BEIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHKAX.
Taxxe B paMKax 3TOro Kypca OCyLIecTBIseTcs 3HaKoMcTBO oOyuatommuxcs ¢ 3[1P ¢ MHOkecTBamMu
U OCHOBHBIMH OIEpalysiMH HaJ MHOXXECTBAMM, PACCMATPUBAIOTCSA MPUMEPHI MPUMEHEHUs IS
pelieHust 3agad, a TaKXKe HCMOIb30BaHUS B JPYI'MX MaTEeMAaTHYECKUX Kypcax M Y4eOHBIX
npeameTax.

MecTo y4eOHOro Kypca B ydeOHOM IJIaHe

B 7-9 knaccax uzydaercs Kypc «BeposiTHOCTh U CTAaTUCTHKA», B KOTOPBIH BXOJISAT pa3felibl:
«lIpencrapneHre JaHHBIX U ONHUCATeNbHAs CTATUCTUKaA»; «BepoATHOCTB»; «OIeMeHTHI
KOMOWHATOpHUKNY; «BBenenne B Teopuro rpadony.

Ha u3ydenue nanHoro Kypca oTBoAMT 1 yueOHBIN yac B HeleNI0 B TEUEHHE KaXI0To roja
oOyueHus, Bcero 102 yueOHBIX Yaca.



Conep:xkanue yueoHnoro kypca «BEPOATHOCTDb U CTATUCTUKA» (o roxam
00y4eHms1)

7 knace

[IpencraBieHne naHHBIX B BUJE TaOIUIL, JHarpaMM, rpadukoB. 3anolHeHue TabIul, YTCHHE
Y TIOCTpOEHHUE ArarpaMM (CTOJOMKOBBIX (CTOJIOUATBIX) M KPYTroBbIX). UTeHHE rpaduKOB peabHBIX
nporeccoB. M3Bieuenne MHPOPMALUN U3 IUArpaMM U TaOJMIl, UCTIOIb30BAaHUE U MHTEPIpETaIus
JTAHHBIX.

OnwucarenbHasi CTaTUCTHKA: cpelHee apuMeTHYecKoe, MeIraHa, pa3Max, Haubousbliee u
HauMeHbIlIee 3HaYeHHsI Ha0opa YMCIOBBIX JaHHBIX. [IpumMephl ciyuaiiHOM H3MEHYHUBOCTH.

*CrydaliHbIii SKCTIEPUMEHT (OTIBIT) M CiTydaitHoe coObITHe. BepostHOCTh M "actoTa. Porb
MaJIOBEPOATHBIX U TMPAKTUYECKU JIOCTOBEPHBIX COOBITHI B mpupoje u B oOuiectBe. MoHeTa u
UrpajibHasi KOCTh B TEOPUU BEpOATHOCTEI* 3.

*I'pad, Bepmnna, pedbpo. Crenens BepuinHbl. Yuciao pédep u cyMMapHasi CTEIEHb BEPIIHH.
[IpencraBnenue o cBszHoctu rpada. Llenu u muxinel. [Tytu B rpadax. O6xox rpada (3iinepoB myTs).
[IpencraBienne 06 opueHTUPOBaHHOM rpade. Pemienne 3ama4 ¢ momouisio rpadoB®.

8 knace

[IpencraBieHue faHHBIX B BUJE TaOIUIL, AMArpaMm, TpauKoB.

MHOXEeCTBO, SJIEMEHT MHOXECTBA, MOAMHOXecTBO. Ormepanuu HaJ MHOXECTBAMHU:
oObenuHEeHHE, TIepecedeHue, gomonHeHwe. CBoiicTBa  omepauuii  HaJ — MHOXKECTBAMH:
MepPEeMECTUTENbHOE,  COYeTaTelNbHOe,  pachpeleiuTeNbHoe,  BKiIoueHus.  Vcmonbp3oBaHue
rpauyecKoro mpeCcTaBiICHUs] MHOYKECTB JUIsl ONKCAHUS PEAIbHBIX IPOLIECCOB U SBJICHUH, IPU
pelIeHnH 3a/ay.

*N3mepenue paccenBaHus JAaHHbIX. [lucnepcuss M cTaHIApTHOE OTKIOHEHUE YHCIIOBBIX
HabopoB. JlnarpamMmma paccemBaHus ™.

DneMeHTapHbIe COOBITHS CIy4aiiHOro onbiTa. Ciy4aiiHble cOOBITHS. BeposTHOCTH COOBITHIA.
OnpITEl ¢ PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COObITHSAMU. Cryuaiinelii BeIOOp. CBs3b MeXay
MaJIOBEPOSTHBIMH U MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoIiCTBa /1€pEBbEB: €IMHCTBEHHOCTh IyTH, CYLIECTBOBAHHE BUCSYEH BEpPIIMHBI,
CBSI3b MEXKIY YMCIIOM BEpLIUH U unciaoM péoep. [IpaBuio ymHoxkeHus. Pemenue 3a1a4 ¢ noMOIIbIO
rpados.

[IpotuBononoxusie coobITUA. [uarpamma Diinepa. OObeIMHEHNE U TIEpeCeUEeHNE COOBITUM.
HecoBmectHble coObiTus. @opMyna cioxkeHHus BeposTHOCTEH. YcioBHas BeposTHOCTh. [IpaBuio
ymHO)keHusi. HesaBucumbie coObiTus. IlpencraBieHne skcnepuMeHTa B BHJE naepeBa. Pemenue
3a/1a4 Ha HaxOXICHHE BEPOSTHOCTEH C MOMOIIBIO JEPEBA CIy4allHOTO JKCIIEPUMEHTA, AMarpamm
Diinepa*.

9 k1ace

[IpencraBieHue AaHHBIX B BUJE TAONUI, JUarpaMm, rpaukoB, MHTEPIIPETAIUs JaHHbIX.
UreHue U ocTpoeHue TabIuLl, AuarpaMM, rpakoB MO peaabHbIM JaHHbBIM.

[TepecranoBku u Qaxropuan. Couetanus U yucio couetaHuid. *TpeyrompHuk Ilackams®.
Pemenue 3a1a4 ¢ UCoab30BaHUEM KOMOMHATOPUKH.

*["eomerpuueckast BeposITHOCTb. CiydaliHbIA BBIOOP TOUKHM M3 (PUIYpHI HA IUIOCKOCTH, U3
OTpe3Ka U U3 JYTH OKPY>KHOCTH*.

HcneiTanue. Yenex n Heynada. Cepust HCIIBITaHUN 10 nepBoro ycnexa. Cepust HCIIBITAaHUN

bepnymnu. BepositHocTH coObITHI B cepuy ucnibITaHui bepHyi.

CrnyualiHas BeJIMYMHA U paclpeielIeHHe BEPOATHOCTEW. MaTreMaTnyeckoe OKuJaHue u
mucnepcusi. [Ipumepsl MaTeMaTH4ECKOTO 0KHMJIaHUSI KaK TEOPETHUECKOTI0 CPETHEro 3HAYCHHS

3 3nech u ganee * * 0003HAUEHBI TEMBI, H3YUEHHE KOTOPBIX HPOBOJUTCS B O3HAKOMUTENLHOM ILiaHe. Ilegaror
CaMOCTOSATEINIFHO OTIPENENCT 00bEM H3y4aeMOro MaTeprala.



BEIMYMHBI. MaTeMaTH4ecKoe OXUAAHWE U JUCIEPCHs CIy4YallHOW BEIHMYHMHBI «YHCIO YCIEXOB B
CepUM UCIBITaHUN bepHyum.

[TonsTHe 0 3aKoHE OoNbIIMX YKcen. V3MepeHne BepoATHOCTEH ¢ MOMOILBIO YacToT. Poib 1
3HaYeHHE 3aKOHA OOJIBIIMX YUCENT B IPUPOJIE U OOLIECTBE.

IInanupyemsbie IlpenmerHbie pe3yJbTaTbl OCBOeHHMsI padodeil NMporpaMMmbl Kypca
«BEPOSATHOCTDBb U CTATUCTHUKA» (110 roxam o0y4eHmust)

[IpenmMeTHbIE pe3ysbTaThl OCBOEHUsI Kypca «BeposTHOCTh M cTaTUCTHKa» B 7-9 kiaccax
XapaKTEePU3YIOTCS CIEAYIOIUMU YMEHUSMH.

7 knace

Yurtath MHPOpMALKIO, IMPEICTABICHHYIO B Tabiulax, Ha JIuarpaMMax; HpeICTaBiATh
JaHHbIE B BHJE TaONMUI, CTPOUTH AMArpamMmbl (CTOJIOWKOBBIE (CTOJOYATHIE) M KPYrOBBIE) IO
MacCcHBaM 3Ha4€HUH (C UCIOIb30BAaHUEM 3PUTEIILHON HATJISIAHOCTU U/UIIM BepOaJIbHOM OMOPBI).

OnucelBaTh M MHTEPIPETUPOBATh pEajbHbIE YHCIOBBIE [AHHBIE, IPEICTABICHHBIE B
TabauIax, Ha AarpaMmax, rpaukax.

OpueHTHpPOBAaThCS B TOHSATHAX W OINEPUPOBaTh MMM Ha 0a30BOM YpOBHE: CpeaHee
apupmeTHyecKoe, MeJuaHa, HauboJblllee U HaUMEHbLIee 3HaUeHus, pa3Max.

Hmetp mpeacTaBieHHME O CIy4allHOW W3MEHYMBOCTM Ha MpUMepax IeH, (pu3mueckux
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX; UMETh IIPEJCTABICHUE O CTATUCTUYECKON YCTOMUMBOCTH.

8 ki1ace

N3Bnekath U mpeoOpa3oBbIBaTh HH(OPMALMIO, IPECTABICHHYIO B BUAE TaOJIMII, AUarpamMm,
rpaduKOB; MPEICTABIIATH TaHHBIC B BUJIE TAOJIUI], AHArpaMM, IpaduKOB.

OnucelBaTh 1MOCHE€ COBMECTHOTO aHalM3a [JaHHbIE C IIOMOIUBIO CTaTHCTUYECKUX
[OKa3zareje: CpeAHMX 3HAYEHUW U Mep pacceuBaHus (pa3max, AMCIEPCUS M CTaHIAapTHOE
OTKJIOHCHHE).

HaxoauThk 4acToThl YMCIIOBBIX 3HAYEHUI U 4acTOThI COOBITHIA, B TOM YHCIIE 10 pe3yJIbTaTaM
U3MEpEeHUuN M HaOMIOJeHUH (C MCIOJIb30BAHMEM 3pUTENBHOW HArVIAIHOCTH /WU BepOanbHOM
OTIOPBI).

HaxonuTh BepOATHOCTH CIIy4ailHBIX COOBITUH B OIBITAX, 3HAs BEPOSITHOCTH 3JIEMEHTapHBIX
COOBITUH, B TOM YHCJE B OINbITAX C PAaBHOBO3MOXXHBIMU 3JEMEHTAPHBIMU COOBITUAMHU (C
HCIOJIb30BAHUEM 3pUTENILHON HATIISTHOCTH U/WIN BepOAIbHOM OMOPHI).

HNmeTs mpencraBieHHe O TpadUUECKUX MOJENSIX: JAEPEeBO CIy4allHOrO 3KCIEpUMEHTAa,
auarpammsl DHjepa, YucaoBas npsmasl.

OnepupoBaTh NOHATUSIMU Ha 0a30BOM YpOBHE: MHOXKECTBO, MOJMHO)KECTBO; BBIIIOJIHATH
Olepaluy HaJ MHOXXECTBaMHU: 00BbEIMHEHHE, NepeceueHue, TOMOIHEHUE; ePEUnCIIATh IEMEHThI
MHO>KECTB; IPUMEHSTh CBOMCTBA MHOXKECTB (C UCIIOJIb30BaHUEM BU3YaJIbHOM OMOPHI).

Nmets mpencraBieHue o rpauueckoM IMpesiCTaBIeHue MHOXKECTB U CBS3€H MeXIy HUMHU
JUIsL OTIMCaHUs TPOLECCOB M SBJIEHUHM, B TOM 4YMCIE IMpPH PEIIEHUHU 337ad U3 JIPYruX Y4eOHBIX
IIPEIMETOB U KYPCOB.

9 ki1ace

W3BnekaTh ¥ MpeoOpa3oBeIBaTh HH(OPMAIIHIO, PEACTABICHHYIO B Pa3JIMYHbIX HCTOYHHKAX
B BHJIe TA0JINII, TUArpaMm, TpauKOB; MPEACTABIATh JaHHBIC B BUJIE TAOJIHUII, JUArpaMM, TpaduKoB.

Pemate mpocreiimne 3agayd  OpraHU30BaHHBIM NEpeOOpPOM BAapHUAHTOB, a TaKXkKe C
UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABHII U METOJOB.

Hmets mpencrtaBieHHe 00 ONMUCATEIbHBIX XapaKTEPUCTHUKAX JUIsI MAaCCHBOB YHCIOBBIX
JAHHBIX, B TOM YUCJIE CPEIHUE 3HAUECHUS U MEPBI paCCEUBaHUS.

HaxoauTb 4acTOThl 3HAUEHUN W YaCTOTHI COOBITHSI, B TOM UYHCJE MOJIb3YSCh pe3yiabTaTaMu
MPOBEAEHHBIX U3MEPEHUI U HAOIIOIeHUH (C OMOpOo Ha CIIPABOYHYIO MH(OPMAIIHIO).

Haxoautb BepOATHOCTU Cy4yallHBIX COOBITUN B M3YUYEHHBIX ONBITAX, B TOM YHUCIIE B OIbITaX
C PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITHSIMU, B CEpHUSIX MCIBITAHUM J0 MEPBOro ycrexa, B
cepusX UcnblTaHui bepHyun.



NmeTs mpeacTaBiieHUe O CIy4ailHON BEJIMUUHE U O pPacpeAeieHUN BEPOITHOCTEH.

HNmeTs NpeaACTAaBJICHUC O 3aKOHC OOJIBIIMX YHCENI KaK O NPOABJICHUN 3aKOHOMCPHOCTU B

cnyqaﬁHoﬁ HN3MCHYHMBOCTH U O POJIM 3aKOHaA OOJIBIIINX YHCEN B Inpupoac u O6H.[€CTB€.

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

BEPOATHOCTDBb U CTATUCTUKA

7 KJIACC (34 YACA)
Ne KosunyecTBo yacoB
HaumeHoBaHUe pa3iesioB U TeM DuekTpoHHbIE (IU(PPOBHIE)
Kontposbhble | [Ipaktuueckue
MPOrPaMMbI Bcero o0pa3oBaTe/IbHbBIE pecypchl
paboTsI paboTsl
bubaunorexa [JOK
1 | Tpencrasnenue nanmubix ! 2 https://m.edsoo.ru/7f415fdc
bubaunorexa [JOK
2 | OmucarenbHas CTaTHCTUKA 9 1 1 https://m.edsoo.ru/7f415fdc
. bubanorexka [JOK
3 | Cyuaiinas HsMCH1MBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubanoreka [JOK
4 | Brenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BepostHocTh 1 yacToTa 4 1 Bubmmorexa [IOK
CIIy4aiiHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O0o00111EHHE, CHCTEMATH3ALIMS 4 1 Bubnmoreka IIOK
3HaHUI https://m.edsoo.ru/7f415fdc
Hroro: 34 2 5
8 KIIACC (34 YACA)
Ne KosunyecTBo yacoB
HaumeHoBaHue pa3fe/ioB U TeM JyieKTpoHHbIE (LM(POBbIE)
Kontponbhele | [Ipakruueckue
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypchI
paboTsl paboTsI
bubarorexa [JOK
1| Tostopenne kypca 7 wacca 4 https://m.edsoo.ru/7f417fb2
2 OrnncarenbHasi CTaATUCTHKA. 4 bubaroreka [TOK
PacceuBaHue JaHHBIX https://m.edsoo.ru/7f417fb2
bubarorexa [TOK
3 | Muoxecrsa 4 https://m.edsoo.ru/7f417fb2
. bubarorexa [TOK
4 | BepOosITHOCTh CIy4aitHOTO COOBITHS 6 1 https://m.eds00.ru/7f417fb2
bubnnorexa [IOK
5 | Beenienne B Teopuio rpados 4 https://m.edsoo.ru/7f417fb2
N bubaunoreka [JOK
6 | Coyuaiirie cobpITHA 8 2 https://m.edsoo.ru/7f417fb2
7 O06o001IeHne, cucTeMaTH3aIHs 4 9 bubanoreka [JOK
3HAHHUH https://m.edsoo.ru/7f417fb2
Hroro: 34 2 1
9 KJIACC (34 YACA)
Ne KoangectBo yacos
HaumeHnoBaHue pa3ienoB U TeM DJleKTpoHHbIE (LM (POBbIE)
Konrponbueie | [pakruueckue
MPOrPaMMbI Bcero o0pa3oBaTe/IbHbBIE pecypChI
paboThl paboTsl
Bbubnuoreka [IOK
1| Tostoperue xypea 8 kuacca 4 https://m.edsoo.ru/7f41a302
2 | DnemMeHTH KOMOMHATOPHUKH 4 1 Bbubnnorexa [TOK




https://m.edsoo.ru/7f41a302
3 | Teomerpuueckas BEpOsSTHOCTD 4 bubmorexa LOK
https://m.edso0.ru/7f41a302
Bubmmoreka IIOK
4 | Menbiranns bepaym 6 1 https://m.edso0.ru/7f41a302
5 CrnyuaiiHas BeIM4MHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41a302
Bubmmoreka IIOK
6 | Oobumenne, xontpors 10 1 https://m.edsoo.ru/7f41a302
Hroro: 34 1 2
MHNOYPOYHOE INTAHUPOBAHUE
7 KJIIACC
Ne | Homep Tema ypoka Hara
ypoKa B
pasaene
1 IIpeacraBiienne TaHHBIX
1 11 IIpencraBneHne TaHHBIX B TaOIUIAX
2 1.2 [TpakTHyeckre BEIYUCICHUS 0 TAOJMYHBIM TaHHBIM
3 13 V3Brneuenue U MHTEpIpETALVS TAOIUYHBIX JAHHBIX
4 14 [TpakTuyeckas padora «Tabmuubn
5 15 I'paduueckoe mpencTaBiIeHNE JaHHBIX B BUIE KPYTOBBIX, CTOJIOMKOBBIX (CTOI0YATHIX)
JrarpaMm
6 1.6 Urenue u noctpoenue auarpamm. [IpumMepsl gemorpaduueckux quarpamMm
7 1.7 IIpaxTryeckas pabora «JluarpaMmbny
2 OnucaresibHAasi CTATHCTHKA
8 2.1 Yucrnossie Habopsl. CpeHee apuPpMETHIESCKOES
9 2.2 Yucrnossie Habopsl. CpeHee apuPpMETHIESCKOES
10 2.3 MenuaHa 4nuciioBOro Habopa. Y cTOHYHBOCTh METUAHBI
11 2.4 MennaHa 4ruCI0BOro Habopa. Y CTONYHNBOCTh METHAHBI
12 25 Ipaktuyeckas padota «CpeaHue 3HAUCHHSDY
13 2.6 Haubonbiiee u HauMeHblIIee 3HaUYE€HUS YUCIOBOTO Habopa. Pazmax
14 2.7 Haubonbiiee u HauMeHblIIee 3HaUYE€HUS YUCIOBOTO Habopa. Pazmax
15 2.8 Haubonbiiee u HanMeHblIee 3HaU€HUS YUCIOBOTrO Habopa. Pazmax
16 2.9 Konrtposbhas pabota mo temam «I[Ipencrasienue nanubix. OnucaTenbHas CTATUCTUKA
3 CayvaiiHasi U3BMEHYMBOCTH
17 3.1 Ciy4aiiHast ©3MEHYHBOCTD (TIPHUMEPHI)
18 3.2 Yacrora 3HAYCHHUN B MACCHBE JTAHHBIX
19 3.3 I'pynnuposka
20 3.4 I'mcTorpammsl
21 3.5 I'mcTorpammsl
22 3.6 Ipaktudeckas padota «CirydaiiHas H3MECHUHBOCTDY
4 Beegenue B Teopuio rpagos
23 41 I'pad, Bepuuna, pedpo. IlpeacrarieHue 3aauu ¢ IOMOIIbIO rpada
24 492 CreneHb (BaJIeHTHOCTDH) BepIIUHEL Hucino pédep n cymMmapHas crerneHb BepiirH. Llerns
Y IHKJ
25 4.3 Hemns u muki. [TyTs B rpade. [IpeacraBnenue o CBA3ZHOCTH rpada
26 4.4 [IpencraBnenne 06 OpUESHTHUPOBAHHBIX rpadax
5 BeposAiTHOCTH M YacTOTa CJIy4YaiiHOT0 COOBLITHS
27 51 Ciy4aliHBIH OIIBIT U CITydaifHOe cOOBITHE
28 59 BeposiTHOCTD M 4acToTa cOOBITHA. POJIb MaJIOBEPOSTHBIX U ITPAKTHYECKH JOCTOBEPHBIX
COOBITHI B TPUPOJIC U B OOIIECTBE
29 5.3 MoHeTa u urpanbHast KOCTb B TEOPHU BEPOSATHOCTEH
30 5.4 IMpakTryeckas pabora «YacTora BBIaAEHUS OpIIa»
6 O0o001meHne, CHCTEMATH3AUS 3HAHUI
31 6.1 Kontpomnsnas pabota mo temam «Ciy4aifHast m3MeHIHBOCTb. [ padsr. BeposTHOCTH
CIYy4aitHOTO COOBITHS
32 6.2 [oBTopenue, o6o6menue. [IpencrapiieHne JaHHBIX




33 6.3 IToBTopenue, 0600meHne. OnucareabHas CTATHCTHKA
34 6.4 IToBTOpenue, 00001eHIE. BEpOsSTHOCTD CITy4aifHOTO COOBITHS
9 KJIACC
Ne | Neypoxa B Tema ypoka Hata
n/m | pasnene/Teme
1 IloBTOpeHHE Kypca 8 Kiiacca
1 1.1 [IpencraBnenne TaHHBIX
2 1.2 OmnmcaTenpHas CTAaTHCTHKA
3 1.3 Oneparuu HaJl COOBITHAMHA
4 14 HezaBrucuMocCTh COOBITHIA
2 DJieMeHTbl KOMOMHATOPUKH
5 21 KoMOMHATOpHOE IPABUIIO YYMHOKEHHUS
6 2.2 IlepectanoBku. @akropuan. CoyeTaHus U YUCIO COYETAHUM
7 2.3 Tpeyrompauk [Tackais
8 2.4 IIpakTudeckas pabota "Brruncnenne BeposSsTHOCTEH ¢ HCIOIb30BaHUEM
KOMOUHATOPHBIX (DYHKIIUH 3JICKTPOHHBIX Ta0IuUI"
3 I'eomeTpuyeckasi BEpOSITHOCTH
9-12 3.1 I'eomerpuueckas BeposaTHOCTH. CiydaitHbI BEIOOD TOUKH U3 (PUTYPHI HA
TUTOCKOCTH, U3 OTPEe3Ka,n3 AYTH OKPY>KHOCTH
4 Hcnpbiranus Bepuynin
13- 41 Wcmpitanne. Yenex u Heynmada. Ceprsi HCTIBITAHMI IO TIEPBOTO ycrexa
15
16- 4.2 Wcneitanus bepuyinu. BeposiTHoCcTH COOBITHIT B CEpHM UCITBITAHUI
17 Beprynmu
18 4.3 [IpakTryeckas pabota "cnsitanus beprymm"
5 Cayuaiinasi BeJIMYNHA
19 5.1 CrygaiiHas BeTMUMHA U pacHpeielieHHe BEpPOsITHOCTEH
20 5.2 MateMaTiueckoe OKUIAHUE U AUCTICPCHSICITYYaifHOW BEIMIHHBL
21 5.3 [IprMepsl MaTeMaTUYECKOTO 0’KMIaHUSI KAK TEOPETUYECKOTO CPEAHETO
3HAYCHUS BEITUYNHBI
22 5.4 [TonHsTHE 0 3aKOHE OOJBIINX YHUCET
23 5.5 N3mepeHne BepoSATHOCTENC TIOMOIIBIO 9aCTOT
24 5.6 ITpumeHeHne 3aK0Ha OOJIBIINX YHCET
6 O000menue, KOHTPOJIb
25 6.1 O0001enure, cucreMaTu3aiys 3Hanuid. [IpeacraBienne gaHHbIX
26 6.2 0O06001enne, cucreMaTr3alus 3Hanni. OnucareibHas CTaATUCTHKA
27 6.3 O06o0mienne, cuctemMaTu3anys 3HaHui. [IpescraBieHre qJaHHBIX.
OnmcatenbHas CTATHCTHKA
28 6.4 O6obmienne, cucteMaTH3anys 3HaHUH. BeposTHOCTH CilydyaifHOrocoOBITHS
29 6.5 O06o011eHne, cucTeMaTH3alysl 3HaHU. BeposITHOCTD CITydaifHOTO COOBITHSI.
DneMeHThl KOMOWHATOPUKH
30 6.6 O0600meHre, CUCTEMAaTH3AIMS 3HAHU . DIIEMEHTBI KOMOUHATOPUKH
31 6.7 O06o011eHne, cucTeMaTH3aIus 3HaHUH. DJIeMEeHThl KOMOWHATOPHUKH.
CrnyyaiiHble BEIMYMHBI U PACIPEACICHUS
32 6.8 O06o6mienue, cucreMaTtusaiys 3HaHui. CllydaliHbIe BEJTMYUHBI 1
pachpeneineHus
33 6.9 Wrorosas KOHTposbHas paboTa




6.10

O06001eHKe, CUCTEMAaTH3aIUs 3HAHUH




