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HOACHUTEJBHASA 3AIINCKA

O0mas xapakTepucTuka yue0Horo npeamera «MareMaTuka
Ha yriIy0J1éHHOM yYpoBHe. 7—9 Kjacchl

[Ipumepnas pabodasi mporpaMMa 1Mo MaTeMaTUKe YrIyOJIEHHOTO YPOBHS IS
oOyvaromuxcss 7—9 kiaccoB pa3pabotaHa Ha ocHoBe DenepaibHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO OOIIET0 00pa30BaHUs
C Y4Y4E€TOM M COBPEMEHHBIX MHUPOBBIX TpPEOOBAHUN, NPEABSIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAMIMA POCCHICKOTO 0Opa3oBaHUS,
KOTOpbIE 00€eCIeuynBarOT OBJIaJICHUE KJIFOUEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsl HEMPEPHIBHOTO OOpa30BaHMS M CaMOpPa3BUTHS, a
TaK)K€ IEeJIOCTHOCTh OOIIEKYJbTYPHOTO, JMYHOCTHOTO U TO3HABATEIHHOTO
pa3BuTHsi oOyuwaromuxcsi. B pabGodeil mporpamMme ydTeHbI WJEH W TOJOKEHUS
KoHuenuuu pa3putus MmaTemMaTH4eckoro oopazoBanus B Poccuiickoit deneparum.

B snoxy uudpoBoit Tpanchopmainru Bcex chep yenoBeUECKON AeATEIbHOCTH
HEBO3MOKHO CTaTh OOpa30BAHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3 0a30Boi
MaTeMaTUYECKOW MOJATOTOBKH. YK€ B IIIKOJE MaTeMaTHUKa CIY>KUT OMOPHBIM
NpPEAMETOM JJISi U3YYEHHS] CMEXKHBIX IUCHUIUIMH, a MOCJIE IIKOJbl pealbHOU
HEOOXOJMMOCTBIO CTAaHOBHUTCS HENMpPEpPhIBHOE 00pa3oBaHWE, 4YTO Tpedyer
MOJIHOIIEHHOM 0a30Boil  00111€00pa30BaTEIbHON MOATOTOBKM, B TOM 4YHCIE H
MaTeMaTU4YecKod. ODTO OOYCIOBJIEHO TE€M, YTO B HAIIM JHHU PACTET YHUCIO
npodeccuii, CBA3aHHBIX C HEMOCPEJICTBEHHBIM MPUMEHEHUEM MAaTEeMaTUKU: U B
chepe PKOHOMHUKH, U B Ou3HEce, U B TEXHOJOTMUYECKUX OOJIACTSIX, U Jaxe B
rymMaHuTapHbeix cdepax. Takum o00pa3oMm, Kpyr IIKOJbHUKOB, JISI KOTOPBIX
MaTeMaTHhKa MOXET CTaTh B OyayIIeM 3HAaYMMbIM MPEIMETOM HE TOJBKO C TOYKU
3peHus e€ MPUMEHEHUs B KU3HH, HO M B MPO(eCcCUOHATBHON AESTENbHOCTH,
paciupsieTcs.

[IpakTrueckass TOJE3HOCTh MaTEMaTUKH OOyCIOBJI€Ha TEeM, 4YTO €€
npeaMeToM  SIBISIIOTCS  (PyHIaMeHTaldbHbIE  CTPYKTYpPhl — Hallero  Mupa:
MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE OTHOIIEHUSI OT MPOCTEUIINX,
YCBaMBAaE€MbIX B  HEMOCPEJACTBEHHOM OIbIT€, JO JIOCTAaTOYHO  CJIOXKHBIX,
HEOOXOJMMBIX JJIsI Pa3BUTHUS HAyYHBIX U TMPUKIAJAHBIX UJeH. be3 KOHKpEeTHBIX
MaTeMaTUYECKUX 3HAHUWA 3aTPYJHEHO MOHMMAHWE MPUHIUIIOB YCTPOWCTBAa U
UCIIOJB30BaHUS  COBPEMEHHOM TEXHUKH, BOCHPHUSATHE W  HHTEpHpeTaus
pa3HOOOpa3HOW COIMANIBHONW, HKOHOMHYECKOW, TMOTUTHYECKOW HH(pOpMaInu,
Manodd(PeKTUBHA TOBCEAHEBHAsl MpaKTUUecKas JesITelbHOCTh. Kaxmomy
YeJIOBEKY B CBOCH JKM3HU TPUXOJUTCS BBINOJIHATH PACYEThl U COCTAaBISATH
QITOPUTMBI, HAXOJIUTh W TPUMEHATh (OPMYJIbI, BIAACTh MNPAKTUUYECKUMU
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npuéMaMu T€OMETPUYECKHX HM3MEPEHUN U TMOCTPOCHHM, 4nuTaTh WHGOpPMAIIUIO,
IPEJICTaBICHHYI0 B BHUJAE TaOMuL, auarpaMMm M TIpauUKOB, JKUTh B YCIOBHUAX
HEOIPEIEeIEHHOCTU U IOHUMATh BEPOSTHOCTHBIN XapaKTep ClIydallHbIX COOBITHH.

ONHOBPEMEHHO ¢ pacuiMpeHueM chep MNPUMEHEHHMsT MaTeMaTHKU B
COBPEMEHHOM OOIIIeCTBE BCE 00Jiee BaXKHBIM CTAaHOBHUTCS MAaTEMaTUUYECKUN CTUITb
MBIIUICHUSI, TIPOSIBIAIOIIUNACA B OINpPEACTICHHBIX YMCTBEHHBIX HaBbIKax. B
IpOIECCe M3YYCHHs] MaTEeMaTHKH B apceHajd MPUEMOB W METOJOB MBIIUICHUS
YeJloBEKa €CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS HHAYKIUS W JEAYKIHA,
o00OlIeHe U KOHKpeTH3alus, aHajlu3 W CHUHTE3, KiIacCUPUKaIUs U
cucTeMarusanus, adcrparupoBaHue M aHanorus. OOBEKTbI MaTEMaTHYECKHUX
YMO3aK/IIOYEHUH, TpaBUia HMX KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYJIHpPOBATH,
O0OOCHOBBIBaTh M JOKa3bIBaTh CYXKICHHS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MBIIUICHHE. Benyimas ponb NpUHAANSKUT MaTeMaTHKe U B (OPMHUPOBAHUU
AITOPUTMUYECKONH KOMITOHEHTHI MBIIIJICHUS W BOCIIUTAaHUM YMEHHH JEWCTBOBATH
10 3aJaHHBIM aJIFOPUTMaM, COBEPILIEHCTBOBATh WM3BECTHbIE M KOHCTPYHMPOBATH
HOBBIE. B mpouecce pemeHus 3agad — OCHOBHOW yueOHOW JESTENIbHOCTH Ha
ypOKax MaTeMaTHKH — pPa3BUBAIOTCS TakKke TBOpYECKas M MPUKIIAJAHAS CTOPOHBI
MBIIIICHHS.

OOyuyenue MareMaTuke JAaET BO3MOXHOCTh PAa3BUBATh Yy OOy4YarOIIHUXCSA
TOYHYIO, PallMOHAIBHYIO U MH(OPMATUBHYIO pedyb, YMEHHE OTOMpaTh HauOosee
MOJIXOJISITINE SI3bIKOBBIC, CHUMBOJIMUECKHE, TPapUUeCKre CPeCTBA I BBIPAKCHUS
CYXJICHHUI U HArJISAHOTO UX MPEICTABICHHUS.

Heo0xoaumMbIM KOMITOHEHTOM OOLIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBaHUU
SBNIIETCS OOIIee 3HAKOMCTBO C METOJaMU TIO3HAHMSI JEHCTBUTEIILHOCTH,
IpeJCTaBICHUE O NpeaMEeTe W METOoAaX MaTeMaTUKH, UX OTIMYUNA OT METOOB
JIPYTUX E€CTECTBEHHBIX M TyMAaHHTApHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHS
MaTEeMaTHKU [JIs PEIICHWS HAyYHBIX M TMPHUKIAJHBIX 3a7ad. Takum o0pasom,
MaTteMaTH4eckoe oOpa3oBaHME BHOCHUT CBOM BKJIal B (opMHUpoBaHUE oOuIeH
KYJIbTYpbI U€JIOBEKa.

N3ydyeHne MaTeMaTHKU TakKe CHOCOOCTBYET 3CTETUYECKOMY BOCHUTAHMIO
YeJIoBeKa, MOHMMAHUIO KPAcOThl W HM3AIIECTBA MAaTEeMAaTHYECKUX PACCyKICHUM,
BOCTIPUSATHIO TEOMETPUUECKUX (OPM, YCBOCHHIO HJIEU CUMMETPUH.

B cootBercTBuu ¢ KoHnenmuei pa3BuTHS MaTeMaTHYeCKOro 0Opa3oBaHUs B
Poccuiickoit ®denepanmy MaremMaTHdecKoe O0Opa3oBaHHME JOHKHO pellarh, B
YaCTHOCTH, 3aJayd O0OeCledeHusl CTPaHbl BBITYCKHUKAMU, MaTeMaTH4YecKas
MOJIFOTOBKA KOTOPBIX JOCTaTOYHA I MPOJOJDKEHUSI 00pa3oBaHUs B Pa3iMUHBIX
HAIpaBJICHUSX, BKJIIOYas MaTeMaTU4YeCKHe HccleoBaHusd, paboTy B cdepe
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UH(POPMAIIMOHHBIX TEXHOJIOTUH, MpEnoJaBaHUE MaTeMaTHKW M JAp., C OJHOU
CTOPOHBI, M IPUMEHEHHE MaTEMaTUKH B JPYTUX HayKaX, B WH)XCHEPHO-
TEXHOJIOTMYECKON U couuanbHOM cdepe ¢ apyroil croponsl. g obecnedeHus
JOCTH)KEHHSI COOTBETCTBYIOLLEH OSTUM 3aJadyaM MaTeMaTHYEeCKOW IOArOTOBKH
oOyyaromuxcs, s  YAOBIETBOPEHUS MX 3aIpOCOB M BO3MOXKHOCTEH
IpeaHa3HayeHa nporpamma yriayOia€HHOro u3ydeHus maremartuku. IIporpamma
yIIyONnE€HHOTO ypOBHS Ja€T BO3MOXHOCTb pPAaCIIUPUTh M YIIyOUTh KpyT
U3y4yaeMbIX BOIIPOCOB, €O37aTh 0oJiee IIEIOCTHOE IPEJICTaBIEHUE O CHUCTEME
MaTEeMaTUYECKUX 3HaHUM, chopmupoBaTh Oojiee YCTONUMBBIE M OCO3HAHHBIE
YMEHHUH.

Hean 1 ocodeHHOCTH M3yUeHUs1 yueOHOro npeamera «MaTtemMaTukay
HA yriy0JéHHOM ypoBHe. 7—9 KJ1acchl

[IpruopuTeTHBIMU HENIMHU 00y4EHU MaTEMATHKE B 7—9 Kiaccax SBIISIOTCS:

dbopMUpOBaHUE LEHTPAIBHBIX MaTEMAaTUYECKUX TOHSITHH (YKCIO, BEJIMYMHA,

reOMETPUUECKAS durypa, IIEpEMEHHAs, BEPOSTHOCTb, byHKIIHA),

00€eCIeYnBaIOIINX MPEEMCTBEHHOCTh MU TMEPCHEKTUBHOCTh MAaTEMaTUYECKOTO
oOpa3oBaHUs 00Y4aIOIIUXCS;

® [IOJBEJACHHUE YYallUXCS Ha JOCTYIHOM JUIi HUX YPOBHE K OCO3HaHMIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYKAIOIIET0 MUPA, TIOHUMAHUE MATEMATUKHU KaK
4acTu 00IIeH KyJIbTYphl YEJIOBEUECTBA;

® Da3BUTHE WHTEUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH  ydarumxcs,
II03HABATEIbHOW AKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIIJICHHS, UHTEPECA K U3YUYECHUIO MAaTEMaTHKU;

e (opMupoBanue (PyHKIHOHATBLHOM MaTEMaTUYECKOM TPaMOTHOCTHU: YMEHUS
pacrio3HaBaTh  MPOSBJICHUS]  MAaTEeMaTUYECKUX  TOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEU B PEAbHBIX )KU3HEHHBIX CUTYALUSAX U IIPU U3YYECHUU IPYTUX
y4eOHBIX TPEAMETOB, TPOSIBICHHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh HUX Ha A3BIKE MAaTEMaTUKH U CO37aBaTh MaTEMaTUYECKUE
MOJIENIA, TPUMEHATH OCBOCHHBIM MATEMAaTHYECKUM amnmapar sl pelIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HMHTEPIPETUPOBATH W  OICHUBATH
MOJTyYECHHBIE PE3YJIbTATHI.

OCHOBHBIE JINHUM COJIEPKAHUS Kypca MateMaTuku B 7—9 kiaccax: «Hucna u
BBIYHCIICHUS», «Anredpay («AnreOpandeckue BBIpAXKEHUSN», «YPaBHEHUS U
HepaBeHCTBa»), «Dynkmum», «l'eomerpusi («I'eomerpuueckue GUTypbl U HX
cBOMCTBay, «l3MepeHue TEeOMETPUUECKUX BEIMYMH»), «BeposTHOCT U
CTaTHCTUKa». JlaHHBIC JIMHUK PA3BUBAIOTCS MapajuIeIbHO, KaX1asi B COOTBETCTBUU
C COOCTBEHHOM MPUPOJAON U TPATULIUSIMU, OJHAKO HE HE3aBUCUMO OJIHA OT JIPYTOH,
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a B TECHOM KOHTaKkTe W B3auMmojaeucTBuu. Kpome 3Toro, ux oObequHseT
JIOTHUYECKAass  COCTABJAKOIIAS, TPAaAUUMOHHO  TMpUCyllas  MaTEeMaThKe W
MIPOHU3BIBAIOIIASA BCE MATEMATHYECKUE KYpChl U COJEpKATEIbHbIC JIMHUU.
ChopmynupoBannoe B DenepanbHOM TrocyJapcTBEHHOM 00pa3oBaTeIbHOM
CTaHAapTe TPEOOBAHUE «YMETh CBOOOIHO ONEPUPOBATH NOHATHAMU: ONPEIEICHUE,
akcmoma,  TeOpema,  JI0Ka3aTeIbCTBO,  PAaBHOCHIIbHbIE  (OPMYJIUPOBKU
YTBEPKJICHUI, 00paTHOE M MPOTUBOIOJIOKHOE YTBEPKICHUS; YMEHUE NPHUBOJINUTH
OpUMEpsl W KOHTPIPUMEPHI, YMEHHE BBIBOAUTH (QOPMYJIBl MU TMPOBOJIUTH
JI0Ka3aTeIbCTBAa, B TOM YHCJIE METOAOM OT MPOTUBHOIO U  METOJOM
MaTEeMaTUYeCKOM MHIYKIMM» OTHOCUTCS KO BCEM KypcaMm, a (GopMHUpOBaHUE
JIOTUYECKUX YMEHUH pacrpeessieTcs 1o BCeM rojiaMm 00y4YeHusl.

CopepxaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJbTaTam
ocBoeHust I[lpumepHoii paboueld MporpaMMbl, pacHupeneN€HHbIM 10 ToJaM
oOy4eHHus, CTPYKTYpUPOBAHO TaKuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIUATBHBIM BOIpOcaM OOydaromuecs: oOpallajuch HEOJAHOKPATHO, YTOOBI
OBJIAJICHNE MAaTEMaTUYECKHUMM IIOHSATUSMH W HABBIKAMHM  OCYIIECTBIISJIOCH
NOCIEAOBAaTENbHO M TOCTyHaTeabHO, C  COOJIOACHHEM  IPUHLHUIA
IPEEMCTBEHHOCTH, a HOBBIE€ 3HAHUS BKJIIOYAJIUCh B OOLIYI0 CHCTEMY
MaTEMaTUYECKUX TMPEACTaBICHUI O0OydJarommxcs, paclupsisi U yroyosss eé€,
o0pa3ysl IpOYHbIE MHOYKECTBEHHBIE CBS3H.

Mecto yueOHOro npeamera «MareMaTHKa» HA yIriay0JéHHOM YPOBHE
B y4eOHOM IL1aHe. 7—9 Kiacebl

B cootBerctBun ¢ denepanbHbiM TOCYAapCTBEHHBIM OOpa30BaTEIbHBIM
CTaHJapTOM  OCHOBHOrOo  o0miero oOpa3oBaHMsl ~ MaTeMaTUKa  SIBISIETCS
00s13aTeIbHBIM NPEIMETOM Ha JJaHHOM YpOBHE 0Opa3oBaHUS M H3ydaeTcs Ha
yrayOn€éHHOM YpOBHE B paMKax CIENYIOIUX Y4YeOHBIX KypcoB: «Anrebpay,
«I'eomeTpus», «BEposSTHOCTH U CTATUCTUKAY.

Hacrosiieit nporpaMMoii npeaycMaTpuBaeTcsl BbIICIEHUE B yUeOHOM IUIaHe
Ha U3y4YEeHHE MaTeMaTUKU B 7—9 kiaccax 8 y4eOHBIX YacOB B HEJEIIO B TEUCHUE
Ka)XJ10ro roja oOy4eHus, Bcero 816 yueOHbIX 4acoB.

Temarnueckoe mMIIaHUPOBaHUWE YUYEOHBIX KypCOB M  PEKOMEHAyeMoe
pacrpezeneHue  y4eOHOrO  BpPEeMEHHM Uil  WU3YYCHHsS  OTACNBbHBIX  TeM,
IPENIOKEHHBIE B HACTOSIIEH MPOrpaMMe, HaJ0 pacCMaTpHBaTh Kak MPUMEpPHbIE
OpPUEHTHPHI B TOMOIIIb COCTABUTEIO aBTOPCKOM paboueld mporpaMMbl U MpexIe
BCEro y4yuTeno. ABTop paboyeil mporpaMMbl BIpPaBe YBEIUYUTh WIM YMEHBIIUTh
MPEAIOKEHHOE YHUCIO0 YYeOHBIX YacOB Ha TeMY, YTOObI YIIIyOUThCS B TEMATHUKY,
0oJiee 3aMHTEPECOBABIIYI0 YYEHUKOB, WM HANPAaBUTh YCWIIMA Ha IMPEOA0JICHHUE
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3arpynHeHnii. KoaumdecTBO NpOBEpOYHBIX PAOOT (TEMATHYECKH W HMTOrOBBIN
KOHTPOJIb KaUYeCTBA YCBOCHMs yueOHOro MaTepuasa) U UX THUIl (CAMOCTOSITEIbHbIE
U KOHTPOJIbHBIE pPAa0OTHI, TECThI) OCTAIOTCS HA YCMOTpeHue yuutens. Taxke
YUUTENb BIIPABE YBEJINYUTh UM YMEHBIIUTh YUCIIO YU€OHBIX 4acOB, OTBEAEHHBIX
B TporpaMme Ha 0000IIeHWE, TOBTOPECHHUE, CHUCTEMATH3alUI0 3HAHUHN
oOyuatonuxcs. EAMHCTBEHHBIM, HO NPHUHIMIIMAIBHO BAXHBIM KPHUTEPHEM
SBIISIETCS JIOCTHDKEHHE pe3yJbTaToB OOy4YeHHs, YKa3aHHBIX B HACTOSIIEH
porpamme.

Ilnanupyembie pe3yJbTaThl OCBOCHUA Y4eOHOT0 npeamera «MaremaTuka»
Ha yriiy0J1éHHOM ypoBHe. 7—9 Kjacchl

OcBocHue y‘le6HOF0 nmpcamMcecTa «Maremartuka» JOJDKHO o0ecreYnBaTh
AJOCTHMKCHHUC Ha YPOBHC OCHOBHOI'O 06HIGFO O6paSOBaHI/I}I CICOYIOIINX
JJMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6pa3OBaT€J'IBHBIX PC3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS NPOrpaMmbl y4eOHOrO IpeIMeTa
«MareMaTnka» XapaKTepU3yrTC:

I1aTprOTHYECKOE BOCIIUTAHUE:

IIPOSIBIICHUEM HHTEpeca K IPOLUIOMY UM HACTOALIEMY POCCUHUCKOMN

MAaTEMATUKH, [IEHHOCTHBIM OTHOUIEHHEM K  JIOCTHKEHHSIM  POCCHHCKUX
MAaTEMATUKOB M POCCHICKOM MaTEMaTUYECKOM WIKOJbI, K MCIOJIb30BAHUIO 3TUX
JIOCTUKEHUM B IPYTUX HayKaxX M MPUKIIAIHBIX cepax.

['pak1aHCKOE U AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN TpaKJaHWHA U Peah3allii €ro
mpaB, TPEJICTABICHHEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3MUYHBIX CTPYKTYp, SIBICHUH, MPOILENYp TPakIaHCKOTO oOIecTBa (BBHIOOPHI,
OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYXKIACHUIO ATUYECKUX MPOOJIEeM, CBA3AHHBIX C
MPAaKTUYECKUM TPUMEHEHUEM JIOCTMIKCHMM HayKd, OCO3HAHHEM BaXKHOCTH
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:

YCTaHOBKOM Ha AaKTUBHOE YyYaCTHE€ B PEUICHUWM MPAKTUYECKUX 3a]ad
MAaTEMATUYECKOW HAIIPAaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MaTEMaTUYECKOIO
oOpa3oBaHUsI Ha TPOTSDKEHWHM BCEHM JKU3HU NI YCHEIIHOW TpodeccruoHaIbHON
NEATeIBHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHUM; OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHIMBUIYATHHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

OCTETUYECKOE BOCIIUTAHUE:
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CHOCOOHOCTBIO K OSMOIMOHAJBHOMY M  ACTETHMYECKOMY BOCHPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEIICHUH, pacCyXIECHUH; YMEHHIO BHUJAETH
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE.

I{eHHOCTH HAYYHOTO TO3HAHUS:

OpHEHTalMel B JEATEIBHOCTM HAa COBPEMEHHYK CHUCTEMY HAay4YHBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o0IiecTBa, MOHUMAHHMEM MaTEMaTHUYECKOM HayKd Kak c(epsl dYenoBeuecKoin
NEATEIBHOCTH, JTAloB €€ Pa3sBUTUS M 3HAYMMOCTH JUIA Pa3BUTHS LIUBUJIM3ALUU;
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MaT€MaTHYECKOW KYJIbTYypOH KakK CpPEICTBOM
IIO3HAaHUs MHUPA; OBJIAJICHUEM HABBIKAMU HCCIIEA0BATEIBCKON NEATEIbHOCTH.

dusnyeckoe BocnuTaHue, (QOpMHpOBAHWE  KYJbTYPbl  370POBbS U

OMOIIMOHAJIBHOI'O 6J'IaFOHOJ'IV‘-II/I$IZ

TOTOBHOCTBIO TNPHUMEHATH MATEMAaTHYECKHME 3HAHUA B HMHTEPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IUTAHUE,
COQJIaHCUPOBAHHBIM pPEXUM 3aHATHM W OTAbIXa, peryiaspHas (Qunveckas
aKTUBHOCTb); C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TAKOI'o e IpaBa JAPYyroro 4yeiaoBeKa.

OKOJIOTHYECKOE BOCIIUTAHUE:

OpUEHTalMEeN Ha MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUW JUIsl pEIEeHUs 3a/1a4 B
00JIaCTH COXPAHHOCTU OKPYXAIOLIEH Cpelibl, JIAHUPOBAHUS MOCTYIIKOB U OLIEHKH
UX BO3MOXHBIX MOCIEACTBUI JJI OKPYXKAIOLEN Cpebl; OCO3HAHUEM TII00AIBHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELICHUS.

JIMYHOCTHBIE pe3yJbTaThl, 0OECIIEYMBAIOLINE AJANTalMI0 00YYaroUIerocss K

HU3MCHAIOIMMCSA YCIOBUAM COHH&HBHOﬁ )41 HDHDOI[HOﬁ CpCAbl.

TOTOBHOCTBIO K JEHCTBHSIM B YCJIOBHUSAX HEONPEIEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUOOpEeTaTb B COBMECTHOW AESATEIBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa IPYTHUX;

HEOOXOAMMOCThIO B ()OPMHPOBAHMWM HOBBIX 3HAHWM, (HOPMYIUPOBATH HJIEH,
HOHSTHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIIE PaHEE HE U3BECTHBIX,
OCO3HAaBaTh ACPUIMUTHI COOCTBEHHBIX 3HAHWNW M KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMIO, BOCIPUHUMATD
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOLIUNA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIMPOBATH U OLIEHUBATh PUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.
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METANPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOSHUSI MPOrpaMMbl Y4eOHOTO TpeaMeTa
«MaremaTuka XapakTepu3yITCs OBIIAJICHUEM:

1) Vhusepcanvnvimu noznasamenwvhvimu Oelicmsusimu, odecnedusanuumu
Gopmuposanue 06a308bIX KOSHUMUBHLIX Npoyeccos oobyuarwuxcs (oceoenue
Memo008  NO3HAHUA — OKPYICAIOUe20  Mupa;,  NpUMeHeHue  J02UYEeCKUX,
ucce008amenbCKux onepayuil, ymerull pabomams ¢ ungopmayuetr).
ba3oBbI€ JIOTUYECKHE ACHCTBUSA:

® BBUIBIITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IIPU3HAKM MAaTeMaTHYECKUX
OOBEKTOB, TOHSATHH, OTHOLIEHUN MEXIy TMOHATUSAMHU; (HOPMYIHUPOBATH
ONpENEICHUS MOHSTUH; yCTaHaBIUBATh CYILIECTBEHHBIN IPU3HAK
KJIaCCU(pUKALMU, OCHOBaHMs [UIsi OOOOINEHUS U CpPaBHEHUS, KPUTEPHUU
IIPOBOJIMMOI0 aHAJIN3a;

® BOCIIPUHUMATB, (dopMynupoBaTh 17§ peoOpa3oBbIBATH CYXKJICHUSA:
YTBEPAUTENbHBIE U OTPULIATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIIBIIAITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHUBOPEYUS B
(dakrTax, JaHHBIX, HAOMIOACHUAX M YTBEPXKICHUSX; MpeasiaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUMNIL;

e JleN1aTh BBIBOJABI C HCHOJB30BAHMEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUI, YMO3aKIIOUEHHI 110 aHAJIOTUU;

e pa3dupaTh JOKA3aTeNbCTBA MATEMAaTHUYECKUX YTBEPXKACHUHN (MpsSMble U OT
IPOTUBHOT0), MPOBOJUTH CAMOCTOSITENILHO JOKAa3aTeNbCTBA MaTEMaTHUECKHUX
(bakToB, BHICTpauBaTh apryMEHTAIIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI,
OPUMEHATh METOJl MaTeMaTHMYeCKON HMHIYKIMH; OOOCHOBBIBaTb COOCTBEHHBIE
pacCyXJIeHus;

e BHIOMpATh CHOCOO pelieHus Yy4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pEILICHUs, BbIOMpaTh Haubojiee MOAXOASIMH C  Yy4€TOM
CaMOCTOATEJIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble HcciIe10BaTENbCKUE JEHCTBUA:

® HCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIIbCKUM WHCTPYMEHT I[O3HAHUS,
dbopMynaMpoBaTh  BONPOCHL, (UKCUPYIOLIME MNPOTUBOpPEYHE, MpoOJIemMy,
CaMOCTOATENbHO YCTAHABJIMBATh UCKOMOE M JIaHHOE, (OpMHUPOBATH TMIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

® [IPOBOJUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY 3KCIIEPUMEHT,
HCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTH4YEeCKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;
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® CaMOCTOSITENIbHO (OpPMYIUPOBaTh OOOOIIEHHS W BBIBOJALI IO PE3yJIbTaTaMm
NpOBeAEHHOTO  HAOMIOJCHUS, WCCIIEIOBAHMs, OKCIIEPHUMEHTa, OIEHUBATh
JIOCTOBEPHOCTH MOJTYICHHBIX PE3YJIbTATOB, BRIBOJOB U 000OIICHMIA,

® TIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKXKe BHIABUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PaboTa ¢ undopmariueii:

® BBISIBIIATH HEIOCTATOYHOCTh UM HM30BITOYHOCTh HMH(OpMaIuu, HdaHHBIX,
HEOOXOUMBIX JIJISl pEeUICHU 3a1a4u;

e BHIOMpATh, AHAIM3HPOBATh, CHUCTEMATU3UPOBATH M  HHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

e BbIOMpATh (POpMY MpeacTaBieHUss HHOOPMAIIMU U WILTIOCTPUPOBATH pelIacMble
3aJlayu CXeMaMH, IrarpaMmMaMu, HHOU rpa@ukoi U MX KOMOWHAIIUSIMU,

® OIICHMBATh HAAEKHOCTh MH(GOPMALMK 1O KPUTEPUSM, NPEIIOKEHHBIM WIH
c(OPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

2) Ynusepcanvnvimu KOMMYHUKAMUBHBIMU oeticmeusimu,
obecneyusaOWUMU chOPMUPOBAHHOCHb COYUATLHBIX HABLIKO8 00YYUAIOUJUXCAL.
Oob1enue:
® BOCIPUHUMATHL U (POPMYIUPOBATH CYXKJCHUS B COOTBETCTBUU C YCJIOBHUSIMU U

HEeJIsIMH OOIIEHUS; SICHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEUICHUS 3a7ayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN PE3yJIbTaT;

e B XoJi¢ OOCYXIEHHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOM TEMBI,
npoOJieMbl, peniaeMoi 3ajaud, BBICKA3bIBaTh HJICU, HAIICJICHHBIE Ha TOMCK
pElIeHHUs; COTOCTABISATh CBOM CYXIEHHUS C CYXJACHUSMH JPYTUX yY4aCTHUKOB
Jyanora, 0OHapy>KUBaTh Pa3iuyue U CXOJICTBO MO3UIUN; B KOPPEKTHOU Popme
(bopMyIIMpPOBATh PA3HOTIIACHS, CBOH BO3PAKCHHUS;

® MPEJACTABIISIThL PE3yJIbTaThl PEUICHMS 3a7adyd, SKCIIEPUMEHTA, HUCCIEAO0BAHMS,
MIPOEKTA; CAMOCTOSITEILHO BBIOMpPATH (popMaT BBICTYIUICHHUS C Y4E€TOM 3ajad
MpEe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUU.

CoTpyaAHUYECTBO:

® [IOHMMaTh M MCHOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM M WHIMBHUAYaJIbHOU
pa®oOThl TpU pEIIeHUH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/lady; MPUHUMATh LEb
COBMECTHOI JESITEeIbHOCTH, MJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM paboThI,
pacnpenenatbh BUAbl padboT, JOrOBapUBATHCSA, 00CYX IaTh MPOLIECC U Pe3yabTaT
paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOICH;

® y4acTBOBAaTh B TIPYMIOBBIX (opmax paboTel (0OCyxkaeHHs, OOMEH MHEHH,
«MO3TOBBIE HITYPMBD» M HHBIE); BBIIOJHATH CBOIO 4YacTb pabOThl H
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KOOPAMHUPOBATh CBOM JIEUCTBUSA C JIPYTMMHU YiI€HAMU KOMAaHJbl, OLICHUBATH
KauecTBO pe3yibTaTa M KadyecTBO CBOEro BKJIaJa B OOWIMN pe3yiabTaT Mo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBUS.

3) Vuueepcanvnvimu pezynamugHvimMu Oeucmeusmu, 00ecnedusarouumu
Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

® BBIBISITH MPOOJIEMBI JJISl PEUICHHsS] B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX;
OPUEHTUPOBAThCS B PA3IUYHBIX  MOJAXO0JaxX  NPUHATHS  pElICHUMU
(MHAUBUIyATIBLHOE, TPYIIIOBOEC);

® CaMOCTOSITEJIbHO COCTABJIATH IUJIaH, AJITOPUTM PELIEHUS 3a1a4u (MU €ro 4acTh),
BBIOMPATH CIOCOO pElICHMs] ¢ YYETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHpPOBaTh UM KOPPEKTUPOBATh BapHaHThl PELICHUH C
y4€TOM HOBOH MH(OpMAIIIH.

CaMOKOHTPOJIb:

® BJAJETh Croco0aMu CaMONPOBEPKH, CaMOKOHTPOJI Mpollecca M pe3yJbTaTa
pElIeHHs] MaTEMaTUYECKOM 3a7jaul, CAMOMOTHBALIUU U PEPIIEKCUU;

® MPEABHUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPM PEUICHUN 3a1a4H,
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OILICHWBATh COOTBETCTBUE pE3yJIbTaTa AEATEIBHOCTH IOCTABJIECHHOM LENH U
YCIIOBUSIM, OOBACHATh MPUYHMHBI JIOCTMOKEHHUS WM HEJOCTHXKEHMS LIEIH,
HAXOJUTh OIIHUOKY, AaBaTh OLIEHKY NIPUOOPETEHHOMY OTIBITY.

OMOLMOHAIbHBINA WHTEJJIEKT:

® BBIPAXKATh IMOILIUU MPU U3YUYCHUU MATEMAaTHYECKUX OOBEKTOB U (DAKTOB, TaBaTh
AMOLMOHAJIBHYIO OLIEHKY PELICHUS 3a1a4H.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus [IpumMepHoil pabodeil mporpaMmbl MO
MaTeMaTuKe YyriayOJaE€HHOTO YpPOBHS TPEACTABJICHBI 10 TrojaM OOydYeHHs B
CIEYIOIINX pa3fefiax MNporpaMMbl B paMKax OTIEIbHBIX KypcoB s 7/—9
KJIacCoB: «Anredpay, «I'eomeTpus», «BeposITHOCT U CTATUCTUKAY.

Pa3BuTHe JIOrnuecKux MpeCTaBICHUN U HABBIKOB JIOTUYECKOTO MBIILICHUS
oOydJarommxcsi OCYIIECTBISIETCSI B paMKaX BCEX Ha3BaHHBIX KYpCOB Ha
MPOTSDKEHUH Bcex JieT oOyuenus. [Ipeamosaraercsi, 4TO BBITYCKHHUK OCHOBHOM
IIKOJIBI CMOJKET CTPOUTh BBICKA3bIBAHUSA W OTPHUILIAHUSA  BBICKA3bIBAHUM,
pacrno3HaBaTh WCTUHHBIE W JIOKHBIC BBICKA3bIBAHUS, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, BBINOJHATH ONEPAllMM  HAJ  BBICKA3bIBAHUSMHU, CTPOUTH
BBICKA3bIBAHUS M PACCYKIEHUSI Ha OCHOBE JIOTUYECKHMX TIPaBWI, pPEIIaTh
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JIOTUYECKUE 3aJ1a4M, HAYYUTCS MPUMEHITh METOJ MaTEMaTUYECKONM HHIAYKIIWH,
OBJIQJICET TOHATUSIMU: OIPENICICHUE, aKCUOMa, T€OpeMa, J0Ka3aTelbCTBO — H
HAy4YUTCS UCTOJIb30BaTh UX MPHU BBIMOJHEHUH YUeOHBIX U BHEYUYEOHBIX 3a1a4. [Ipu
9TOM BBEJCHHE OCHOBHBIX JIOTMYSCKHX IIOHATHUM HM OCBOCHHE OCHOBHBIX
CBSI3AHHBIX C HUMH BHUJOB JIE€SITEIBHOCTH OTHECEHO K KypCcy «BeposiTHOCTh U
CTaTUCTHKAa» M TaK K€ PaCIPEACIICHO TI0 To/1aM 00yUYCHUSI.

B pamkax Bcex TpEX KypcoB OCYHIECTBISIETCS (OPMHUPOBAHHWE YMEHUS
BBIOMpaTh MOJAXONSIIMA METOA JJIsl PEIICHHUS 3a/laud, BBISBIATH HPUMEPHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TNPHUPOJE U OOIIECTBEHHOM >KHU3HU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB MATEMaTUKA B MCKYCCTBE, IPUMEHSITH
MAaTE€MAaTUYECKUE 3HAHUSI M OINBIT MAaTEMATUYECKON ACSATEIBHOCTH B CHUTYyaIUsIX
peanbHOM ku3HU. OOydaronuecs 3HAKOMSTCS M y4aTcsi OMUCHIBATh OT/CIIbHBIC
BBIJIAIONINECS] HAYyYHBIE PE3YJIbTaThl, MOJYYCHHBIEC B XO/€ Pa3BUTHUSI apu(PMETUKH,
anreOpbl, TEOMETPUHN, TEOPUU BEPOSATHOCTEHM, CTATUCTUKU, MPUBOAUTH MPUMEPHI
MAaTEMATUYECKUX OTKPBITHM W HMX aBTOPOB B OTEUYECTBEHHOM M BCEMHUPHOU
HWCTOPUHU HAYKH.

IIpumepHas padouyasi mporpaMmMa y4e0HOro Kypca «Ajaredpa» Ha
yriy0JIEHHOM ypoBHe. 7—9 KJ1acchl

Hean u3yuyeHus y4e0HOro Kypca

Anre0Opa sBISE€TCS OJHAM M3 OTMOPHBIX KYpCOB OCHOBHOW INKOJIBI: OHA
oOecrieuynBaeT U3yYCHUE IPYTUX TUCIUIUINH KaK €CTECTBEHHO-HAYYHOTO, TaK H
TYMaHUTApPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAMMO IS TMPOJOJDKEHUS
o0pa3oBaHMsI U TMOJE3HO IS TOBCEIHEBHOM XM3HU. PazButne y oOydaronmxcs
HAyYHBIX TPEJCTABICHUNA O MPOUCXOXKICHUU U CYIIHOCTH aire0pandecKux
abcTpakiuii, croco0e OTpaKEHUs MaTeMaTHYEeCKOW HayKoW SBIEHUH U
MPOIIECCOB B MPUPOJEC U OOIIECTBE, POJIM MATEMATUUYECKOTO MOJICIMPOBAHUS B
HAyYHOM TIO3HAHUM U B TPAKTHUKE CIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO
MHPOBO33pEHUS M KAadeCTB MBINUICHUS, HEOOXOMWMBIX A aJanTalud B
COBpEeMEHHOM 1U(poBoM obmiecTtBe. M3ydenue anreOpsl €CTECTBEHHBIM
oOpa3oMm oOecreunBaeT pa3BUTHE YMEHUsS HAOI0JaTh, CPAaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIINIJICHUSA,  CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHS, BBIBOIBI, (POPMYIHPOBATH
yTBepkieHus. OCBOGHUE Kypca aureOpbl 00eCTIeUrBaET pa3BUTHE JIOTHUECKOTO
MBIIIICHUS OOYYalOIMUXCSA: OHU WCTOJB3YIOT JCAYKTUBHBIC M WHIYKTHBHBIC
paccyxeHus, 0000IIeHre U KOHKPETU3alnio, a0CTparupoBaHue U aHaJOTHUIO.
OOyuenne anrebpe mMpeAmnonaraeT 3HAUYUTEIbHBIH OOBEM CaMOCTOSTENBHOM
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NEATETLHOCTH OOYYalOlmUXCsl, MO3TOMY CaMOCTOSITEIbHOE pEIIeHHue 3a11a4
yUYalllMMUCSI €CTECTBEHHBIM 00pa3oM SIBIISIETCA peau3alueil 1esTeIbHOCTHOTO
MPUHIUIIA OOYYEHHUS.

B cTpykType mporpamMmbl y4eOHOro Kypca «Anredpa» yriyO0nEHHOTO
u3ydyeHnss B 7—9 Kilaccax OCHOBHOE MECTO 3aHHMAIOT COIEPKATEIbHO-
MeToauyeckue JuHuu: «Yucma W BBIYUCICHUS»;  «AJredpandyeckue
BBIDAXKEHUSD»; «YPAaBHEHHMS W HEPABEHCTBA»; «DyHkumm». Kaxmas u3 3Tux
COJIEPKaTEIbHO-METOIUYECKUX JIMHUI PAa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET
U3Y4YeHUs] Kypca, €CTECTBEHHBIM O0Opa30oM MeperieTasich U B3aUMOJICUCTBYS C
JIPYTUMHU €ro JuHusMU. B Xone u3ydeHus kypca oOydaromIMMCs TPUXOAUTCS
JIOTUYECKU PACCYKJaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIA S3bIK. B
CBSI3U C ATUM I€Jeco00pa3HO BKJIIOYUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKW, TPOHU3BIBAIOIIME BCE OCHOBHBIE pa3felbl MaTeMaTUYECKOTrO
oOpa3oBaHus U CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYalOIIMMHUCA OCHOB
YHUBEPCAJIIBHOTO  MaTEMaTHUYeCKOTO  si3blka. TakuM  oOpa3oM, MOXKHO
YTBEPKJIaTh, YTO COJEPKATENBbHON U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anredpay SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxanve nuHUM «Yucaa W BBIYUCICHUS» CIYKAT OCHOBOM s
JaTbHEUIIEeT0 N3YYEHU MaTEMATUKH, CTIOCOOCTBYET Pa3BUTHIO Y 00YUYAIOIINXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJITOPUTMAMH,
a TaKkKe MNPUOOPETEHUIO NPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX IS
MOBCEIHEBHOM XU3HU. Pa3BUTHE MOHITHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO
C palMOHAIBHBIMA UM  HPPAIMOHAILHBIMU  YHCJIaMH, (OPMHUPOBAHUEM
MPEACTABICHUN O JEHCTBUTEIBHOM YHCIIE. 3aBEPIICHUE OCBOCHHS YHCIOBOMU
JIMHUY OTHECEHO K CTapIieMy 3BeHYy 00IIero oopa3oBaHusI.

Conepxanue JByX anreOpandeckux JMHUA — «Aaredpandeckue
BBIpAXKEHUS» U «YPABHEHUS U HEPABEHCTBA» CMOCOOCTBYET (hOPMUPOBAHUIO Y
00y4Jarommxcsi MaTeMaTUYECKOIo afnmnapara, He00X0IMMOT0 JIJIs PEIICHHS 3a/1a4
MaTeMaTUKH, CMEXHBIX MPEAMETOB U OKpYXKawIleh peaibHOCTH. B 0CHOBHOIM
IIKOJIE YUEOHBIM MaTepuai TPYNIUPYETCs BOKPYT PallMOHATBHBIX BBIPAKCHHIM.
Anrebpa IEeMOHCTPHPYET 3HAYCHHE MAaTEMaTHUKH KakK S3bIKA JUII TOCTPOCHUS
MaTeMaTUYECKUX MOJIEJICH, OMUCAHUs MPOLIECCOB U SIBJICHUIM PeajbHOTO MHpA.
B 3agaum oOyuenus anrebpe BXOMIT TakXke JaJbHEHUIIEe pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHUSI, HEOOXOIUMOro, B YaCTHOCTH, JJIsI OCBOCHUS
Kypca MH(OPMATUKH, W OBJIQJICHUE HaBBIKAMU JEAYKTUBHBIX PACCYKIICHHI.
[IpeoOpazoBaHre CUMBOJBHBIX (POPM BHOCHUT CBOM crienrpuyecKuil BKJIaa B
pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.
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Conepxanne  (QyHKIIMOHAIBHO-TPA(QUUECKOW JIMHWM  HAIEIeHO Ha
MOJlydeHHWEe  IIKOJbHUKAMW 3HAaHMW O  (QYHKOMSIX Kak  BaKHEHWIen
MaTEeMaTHYECKOH MOJACIW HJsi OINMUCAaHUS W HCCICIOBAHHS pPa3HOOOpPa3HBIX
MIPOIIECCOB W SIBJICHUU B MPUpPOAE W oOimiecTBe. M3yueHue sToro marepuaia
CHOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIUXCS YMEHUS HUCIOJIb30BaTh Pa3IUYHbIC
BbIpa3UTEIbHbIEC CPEJICTBA S3bIKA MATEMAaTHKN — CJIIOBECHOTO, CUMBOJIHYECKOTO,
rpau4ecKoro, BHOCHT BKJaa B (OPMHUPOBAHHE TMPEACTABICHUN O POJH
MaTEeMaTHKHU B Pa3BUTHH LIUBUIU3ALUU U KYJIbTYPHI.

VYriyOnéHHbli Kypc anreOpbl XapakTEepU3yeTcsi HE TOJIBKO H3Y4YEHHEM
HEKOTOPOTO JIOTIOJHUTEIHFHOTO TEOPETHUECKOTO arapara u CBSA3aHHBIX C HUM
METOJIOB peIICHUS 3a7a4d. Anredpa sBICTCS SI3BIKOM IS OMTUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIY’)KUT OCHOBOM MAaTEMATHUYECKOro MozaenupoBaHus. [Ipu
3TOM CaMHU OOBEKTHl MATEMATHUECKUX YMO3AKIIOUCHUN U MPHUHATHIE B anredpe
IpaBWia HUX KOHCTPYHPOBAHUS CHOCOOCTBYIOT (OPMUPOBAHHMIO YMEHUI
OOOCHOBBIBaTh W JIOKa3bIBaTh CYXKJICHHUSA, Ppa3BUBAIOT MaTEMaTHYECKYIO
UHTYHUIIMIO, KpPAaTKO W HaJISIAHO PAcKPBIBAIOT MEXAHU3M  JIOTHYECKHUX
IOCTPOCHUHN U ydaT UX MPUMEHEHUuIo. TeM cambIM anredpa 3aHUMAaeT OJHO U3
BEIyLIIMX MeCT B (OPMUPOBAHUU HAYYHO-TEOPETUUYECKOIO  MBIIIJICHUS
o0yyJarommxcs.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo 0a3ucHOMY IUIaHy B 7—9 kiaccax u3ydaeTcs y4eOHBIM Kypc
«Anredpa», KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE Pa3eibl COACPKAHUSA:
«Yucna u BBIUMCICHUS», «ANreOpanueckue BBIPAKECHUS», «YpaBHEHUS U
HEpPaBEHCTBa», « DyHKIHUN.

B basucHoMm y4eOHOM IiaHe Ha M3yueHue anredpsl B 7-9 kimaccax Ha
yrayOn€HHOM ypOBHE OTBOJUTCS HE MeHee 4 y4eOHBIX YacOoB B HENETIO B
TEUEHUE KaXJ0T0 rojla 00yueHHusl, BCEro 3a TpH rojia ooyueHus — He MeHee 408
y4eOHBIX YaCOB.

Copaepxanue yueOHOro kypca (mo rogam o0y4eHmusi)

7 KJIACC

Yucjaa v BbIYUCTIEHUA
PanuoHaabHbIE YKCIa
ParmmonansHubie uncna. CpaBHEeHUE, YIOPSAOUYUBAHNE U apu(pMeTHIecKue
JIEUCTBYS C PAlMOHAIIBHBIMU YuCiIaMu. YucnoBas mpsamasi, MOJyJIb YUCIIA.
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Crenenb C HaTypaJdbHBIM IOKa3aTeleM U €€ CBOMCTBA. 3aluCh 4YKCla B
JNECATUYHON MO3UIMOHHON CUCTEME CUHUCIICHHUS.

Pemenne TekcToBBIX 3a7au apudMeTHyecKuM crocoOoM. Pemienne 3amau
U3 peajbHON NPaKTUKU Ha 4YacTH, Ha JApoOH, HA MPOIEHTHI, NPUMEHEHUE
OTHOILIEHWI ¥ MPONOPUUIA NMPU PELICHUH 33Ja4; PELICHUE 3a7a4y Ha JABUKCHHUE,
paboTy, MOKYIIKH, HAJIOTH.

JleaumMocTb

JemuMmocTs 1enbix uncesl. CBOMCTBA JCIMMOCTH.

IIpocTeie u coctaBHble yucna. YETHble M Heu€THble yucna. lIpusnakm
nenuMocty Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku neIUMOCTH CyMMBbI U
NPOU3BEACHUSI I1EIbIX YHCET TMPU PEIICHUH 337Ja4 C [PAKTUYECKUM
COAEPKAHUEM.

HaunbGonpmmuii oOmuii neauTens W HaUMEHbIIEE oO0Iee KpaTHOE ABYX
yucell. BzauMHo npocteie uncia. AnroputM EBkiuja.

Jenenue ¢ octaTkoM. AprdMeTHIECKHE ONepallii HaJl OCTaTKaMHU.

AJire0panvecKue BbIPAKEHUSI
BoipakeHusi ¢ mnepeMeHHbIMH
BrlpaxkeHue ¢ nepeMeHHbIMU. 3HAYEHUE BBIPAXKEHUS C MEPEMEHHBIMHU.
[IpencraBnenne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUE (DOPMYJIBL.
ToxnectBo.  ToknecTBeHHble  IpeoOpa3oBaHUd  alreOpanyecKux
BbIpakeHU. [{0Ka3aTeabCTBO TOKIAECTB.

MHoro4ieHbl

Onnounensl. OMHOYJICH cTaHAapTHOTO BUa. CTeneHb OJTHOYJICHA.

MHorounenbl. MHorouneH crangapTHoro Bujaa. CTeneHb MHOTOYJICHA.
CrnoxeHue, BRIYUTaHUE, YMHOXKEHHE M JIeJIeHHe MHOTOWIeHOB. [IpeoOpa3oBanue
11€JIOT0 BhIpaXE€HHsI B MHOTOUWIeH. KopHH MHOTOYJIEHA.

DopMysbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbl M KBajpaT
Pa3HOCTH JBYX BBIPAKCHHM, Ky0 CYMMBI W KyO Pa3HOCTH JBYX BBIPaKCHHM,
Pa3HOCTh KBAJPaTOB JIBYX BBIPAKCHHM, TPOU3BEACHUE PA3HOCTH U CYMMBI JABYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKEHHIA.

Pa3znoxenne MHOrowieHa Ha MHOXKHTENIH. BreiHecenme oOmiero
MHOUTENS 3a CKOOKH. METOo/T TpyIIIHPOBKHU.

YpaBHeHMSsI U CHCTEeMbI YPaBHEHUii
YpaBHeHnust
VYpaBuenue ¢ onHoii mniepeMeHHoil. Kopenb ypaBHeHusa. CBoiicTBa
YPaBHEHUM C OJJHOM MEPEMEHHOM. PABHOCUMIIBHOCTh ypaBHEHUN. Y PABHEHUE KAK
MaTeMaTH4YecKasi MOJEIb PEAIbHOM CUTYaIINH.
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JIuHelHOe ypaBHEHHE C OJHOM NEpPeMEHHOM. UMCno KOpHEW JMHEHHOIO
ypaBHeHus. PeleHue TEKCTOBBIX 3a7a4 C IOMOLIbIO JIMHEHHBIX YPAaBHEHUM.
JIuneiiHOE ypaBHEHUE, COoepKalllee 3HaK MOAYJIS.

Cucrembl ypaBHeHH

VYpaBHeHHE C JByMsl NEpEeMEHHBIMU. ['pauk JHMHEHHOrO ypaBHEHHs C
NBYMs ITepeMeHHbIMU. CHCTEMBI TMHENHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU.
['padmyeckuii MeTON pelIeHUST CUCTEMBbl JIMHEHHBIX YypaBHEHUH C JIBYMs
IIEpEMEHHBIMU. PellleHne CUCTEM JIMHEWHBIX YPABHEHUM C JBYMs IEPEMEHHBIMU
METOJOM IMOACTAaHOBKM W METOAOM ciloxeHus. Cucrema JBYX JIMHEHHBIX
YPaBHEHUM C ABYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DOyHKIUU
Koopaunarel u rpaduku
Koopannata Touku Ha mnpsiMol. UHCIIOBbIE NPOMEXKYTKH. PaccrosiHue
MEXKly ABYMSI TOUKAMH KOOPJIMHATHOW MPSAMOM.
[IpsimoyroisibHast cucteMa KoopauHat. AOciucca U OpJMHATa TOYKU Ha
KOOPJIMHATHOM TIOCKOCTU. [lpumepbl rpaduKoB, 3alaHHBIX (OPMYIIAMH.
Urenue rpadMKoB peaabHbIX 3aBUCUMOCTEH.

DOYyHKIUU

OyHKIMOHANBHBIE  3aBUCUMOCTH  MEXIy BennuuHamu. [loHsTHE
bynkun. DyHKIMA Kak MaTeMaTHYecKas MOJENb pealbHOro IMpoliecca.
OOmactp omnpeneneHuss W o0nacTb 3HaueHUW QyHKOMUA. CrocoObl 3aJaHus
bynkmun. ['paduk Gyakuuu. [ToHsTus MakcuMyma ¥ MUHAMYyMa, BO3PACTaHHUS
Y yObIBaHUA Ha IPUMEpPaX peabHbIX 3aBUCUMOCTEN.

Jluneitnas ¢ynkuus, e€ coiictBa. ['padux nmuneitnon ¢pynkuuu. ['padux
bynkuuu y = | x |. Kycouno-3anannpie GyHKIIUU.

8 KJIACC

Yucsa v BIYMCICHUSA
HppauunoHanbHbie Yncia
KBagparueie kopHH. ApupMeTHYECKHI KBaJIpaTHbI KOpPEHb U €ro
cBoiicTBa. [loHsTHE MppaunOHANBHOIO yucia. JlelcTBrs ¢ MppauruOHAIbHBIMU
yucnamu. CBOICTBA AEHUCTBUII € UppallMOHAIbHBIMU unciamMu. CpaBHEHHUE
MPPaLMOHAIBHBIX YUCET.

YucaoBbie MHOXKECTBA
[IpencraBieHus 0 paclIMPEHUSIX YUCIOBBIX MHOKECTB. MHOX€ECTBa HATypaIbHBIX,
LIEJIBIX, PAllMOHAJIBHBIX, IEMCTBUTEIbHBIX Yucesl. CpaBHEHUE yncen. YuciaoBbie

HpOMe)KyTKI/I.
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JeaumocTnb
HeiictBust ¢ ocratkamu. Ocrtatku creneHeud. [I[pumMeHeHue OCTaTKOB K
PEIICHUIO YPABHEHUH B 1IEJIBIX YHCIIAX U TEKCTOBBIX 3a]1a4.

N3mepenusi, npudInKeHns, OLleHKU
Pa3mepbl OOBEKTOB OKpYKAIOUIETO0 MHUPA, IJIUTEIBHOCTh MPOLIECCOB B
okpyxatoieM Mupe. CTaHIapTHBINA BUJT YKCIIA.

AﬂreﬁpauquKne BBIPA’KCHHUSA

JIpoOHO-paniioOHAIbHbIE BbIPAKEHUSA

Anrebpanyeckast 1poOb. JlomycTuMble 3HaYEHUS IEPEMEHHBIX B JPOOHO-
palroHaNbHBIX BbhIpaXkeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoil apoOu.
CrnoxxeHue, BBIYMTAaHHME, YMHOXEHHE M JI€J€HHE aireOpanyeckux apoOe.
Briaenenue nenoii yactu aaredpanyeckoi 1poomu.

PanmonanbHple  BbIpakeHHA.  TOXIECTBEHHbIE  NpeoOpa3oBaHMs
palMOHAIBHBIX BBIPAKECHUN.

HNppaunonajibHble BbIPaKeHUS

JlonycTuMble 3HA4YEHUS TIEPEMEHHBIX B BBIPAKEHUSIX, COJIEPIKALIIUX
apudpMeTHUYEeCKUE KBaJpaTHble KOpHU. TOXIEeCTBEHHbIE MpeoOpa3oBaHUs
BBIpAXEHUM, CoZiepKaIINX apumeTnyecKkue KBaapaTHbIE KOPHHU.

Crenenu

Crenenb ¢ 1eIbIM TOKa3ateleM H e€ cBoicTBa. I[IpeoOpazoBanue
BBIPAKEHUMN, COACPKAIINX CTCTICHHU.

YpaBHeHMs U HEPABEHCTBA

YpaBHeHust

KBanparnoe ypaBHenue. Dopmyna KOpHEH KBaApPaTHOIO YpPaBHEHMS.
Kosm4ecTBO NENCTBUTENBHBIX KOPHEW KBaJApaTHOIO YpaBHEHHs. Teopema
Buera. YpaBHeHus1, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WJIM K KBaJApPaTHBIM
ypaBHeHUsIM. KBagpaTHOe ypaBHEHME C MapaMeTpoM. PelneHue TeKCTOBBIX
3a/1a4 € MOMOUIBIO KBA/IPATHBIX YPABHEHUM.

JpoOHO-palmoHaibHble ypaBHeHUs. PeleHne apoOHO-paliMOHATBHBIX
ypaBHeHUH. PernieHne TEKCTOBBIX 3aJay C MOMOIIbIO APOOHO-pallMOHATBHBIX
ypaBHeHUH. ['padnueckast HHTepIpeTalisl ypaBHEHHI ¢ IByMs IEPEMEHHBIMHU.

HepaBeHncrsa

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHoW. CTporue u HECTPOIME HEPABEHCTBA.
CnoxxeHHMe W YMHOXXEHUE YHCIOBBIX HepaBeHCTB. OIEHUMBAaHHE 3HAYEHUSA
BbIpa)KE€HUA. [[0Ka3aTENbCTBO HEPABEHCTB.

[ToHsiTHE O pemIEeHHM HEPABEHCTBA C OJHOM NEpPEMEHHOM. MHOXKECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.
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JIuHeliHOE HEpPaBEeHCTBO C OJHOW IIEPEMEHHOM M MHOXECTBA €ro
pelieHui. PenieHne TMHENHBIX HEPABEHCTB C OAHOM mnepeMeHHOo. CucTtemsl u
COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C OJHOW MEpeMEHHON. PemeHne
TEKCTOBBIX 337124 C IOMOILBIO JTUHEHHBIX HEPABEHCTB C OJIHOW MTEPEMEHHOM.

DOyHKUNHA
OOnacTh oONpeneNieHusT U MHOXKECTBO 3HadeHHM ¢QyHKIuH. CrocoOsl
3amanus ¢yHkuuil. papuk dyskumn. YrteHue CBOMCTB (QyHKIMH MO €€
rpaduky. [Ipumeps! rpadukoB GyHKINN, OTpaKaIOMIUX PEAIbHBIC MTPOLIECCHI.
Jluneiinas ¢yaknus. OyHKIUMM, OMUCHIBAIONINE TMPSMYI0 B OOpaTHYIO
IPONOPLUOHANILHBIE 3aBUCUMOCTH, MX rpaduku. OyHKIMU y = ax’, y = x> + b,

k .
y=xy=|x|,y= Jx, y = _ 1 KX CBOHCTEA. KycouHno-3aannble GyHKIUU.
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9 KJIACC

Yucia 1 BbIYMCICHUS
HNppannonajabHbie Yucia
Kopenp n-ii cremenn u ero cBoicTBa. CTeneHb C palMOHAJIbHBIM
IIOKa3aTesieM U €€ CBOMCTBA.

AnredOpanveckue BbIPAKEHUS
HppaunnoHajabHbie BbIPAKEHUSsI
ToxecTBeHHbIE TIPEOOPA30BaHUS BEIPAKEHUM, COJIEpKAIIUX KOPEHb -t
crenieHu. ToXJIeCTBEHHbIE TIPEOOPa30BaHUs BRIPAXKEHUHN, COACPKAITUX CTENEHb
C pallMOHAJIBLHBIM ITOKa3aTEeJIeM.

MHoro4/1eHsl
KBagpatueii tpéxuneH. KopHu kBagpatHoro tpéxuneHa. Pasnoxxenwne
KBaJpPaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

YpaBHeHust

bukBanpatuele  ypaBHeHusa.  IIpumMeppl  NIPUMEHEHHMM  METOJNOB
PaBHOCWJIBHBIX MPeoOpa3oBaHUi, 3aMEHbI IEPEMEHHOM, IpaPUUIeCcKOro MeToza
IIpU PEIICHUU YpaBHEHUW 3- U 4-i1 cTeNeHEN.

Pemenue qpoOHO-palimOHAIbHBIX YPaBHEHUH.

Pemienne cucrem ypaBHEHHM C JByMs INI€pEMEHHbIMHU. PeuieHue
MPOCTEUIINX CHUCTEM HEJIMHEUHBIX YPaBHEHUW C JBYMs II€PEMEHHBIMM.
['padrueckuit mMeTon pemieHuss CUCTEMbl HEIWHEWHBIX ypaBHEHUN C JByMs
nepemMeHHbIMU. CucTemMa IByX HEJIMHEHMHBIX YPABHEHUN C IByMSI IEPEMEHHBIMU
KaK MOJIEJIb PEAIbHOW CUTYallUH.

HepasencrBa

Yucnossie HEPABEHCTBA. Pemenune JIMHEWHBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.

KBagpaTHbpie HEpaBeHCTBA C OJHOM MEpPEMEHHOM. PelleHne KBaapaTHBIX
HEpPaBEHCTB TIpauueckuM METOJIOM M METOJOM HHTEpBajoB. MeTton
MHTEPBAJIOB Ul PALMOHAIBHBIX HepaBeHCTB. lIpocreiimme HepaBeHCTBa ¢
IIapaMeTPOM.

Pemenne TeKCTOBBIX 3a/1a4 € MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByMs nepeMeHHbIMH. PelieHue HepaBeHCTBa € AByMs
nepeMeHHbIMU. CHUCTeMbl HEpaBEHCTB C JIByMs NepeMeHHbIMU. [ 'paduueckuii
METOJ PEIIEHUSI CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.
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DOyHKIUU

Oynkuusa.  CBoiictBa  GyHKOMN: HyId  (QYHKIUHA, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA (DYHKIIUH, TPOMEKYTKHU BO3pacTaHUs U yObIBaHUS (DYHKIIHH,
4YETHBIC U HEUETHBIC (DYHKIIMH, HAUOOJIbIlIee U HAUMEHbIIIEe 3HaYCHUs (DYHKIIUH.

KBagpatuunas ¢ynkius u e€ cBoiicTBa. lcronap3oBaHuWE CBOWCTB
KBaJipaTuyHOM GyHKUMM i pemieHuss 3aaad.  [loctpoenue rpaduka
kBagpatuyHo (yukuuu. [lonoxenue rpaduka KBaApaTUYHON (PYHKIIMU B
3aBMCUMOCTH OT €€ Koo duumentos. I'paduxu pyHkumii y = ax?, y = a(x — m)*u
y=a(x—m)*+n. Tloctpoenne rpadukoB  (QYHKIME C  HOMOILBIO
npeoOpazoBaHui.

Hpobno-nuneitnas ¢pyukius. MccnenoBanue GyHKITHIA.

®yHKIMSA y = X" ¢ HATYPAJIbHBIM ITOKa3aTesieM 11 U €€ rpaduK.

Yucii0BbIe MOCTEAOBATEIBHOCTH U IPOrPEeCCHU

[TonsiTue 4ymcnoBol mnocnenoBarenbHOCTH. KoHeuHble M OECKOHEUHbIE
NOCJIENOBAaTENbHOCTH.  OrpaHUYeHHAs MOCIENOBATENbHOCTE. MOHOTOHHO
Bo3pactamomas (yObIBarouiasi) MoOcCienoBaTebHOCTb. (CHocoObl  3aJaHust
NOCJIEI0BATEIbHOCTHU: ONUCATENbHBIN, TAOMNYHBIN, C TOMOLIBIO (OPMYJIIBI /-TO
YJICHA, PEKYPPEHTHBIM.

Apudmernueckass U reomerpuueckas mnporpeccud. CBOMCTBa 4YJICHOB
apupMETUYECKOH U TEOMETpPUYECKOM mporpeccuil. Dopmylibl n-TO  4YieHa
apu(pMETUIECKON U TeOMETPUUYECKON nporpeccuil. @opMyIibl CyMMBI MEPBBIX 71
YJICHOB apu(PMETUUECKONM U TEOMETPUYECKOM mporpeccuit. 3amaud Ha
IPOLIEHTHI, 0AHKOBCKHUE BKJIA/bl, KPEAUTBHI.

[IpencraBnenne O CXOAMMOCTH MOCJEIOBATEILHOCTH, O CYMMHUPOBAaHUU
O0ECKOHEYHO yOBbIBAOIIEH r€OMETPUYECKON MTPOTPECCHUH.

Meron matematnueckon mHaykuuu. [Ipocrenmme npumepsl.

Ilnanupyemblie npeaMeTHbIE pe3yJbTaThl 0cBOeHUA IlpumepHoi paGouei
NMporpamMmael (1o rogamM o0yueHus)

OcBoenue yuyeOHOro Kypca «AnredOpa» Ha Yriay0JéHHOM YPOBHE OCHOBHOTO
oOmmiero o0pa3oBaHusi JIOJDKHO OOecrneuuBaTh JOCTHKEHUE —CIICTYIOIINX
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yJIbTAaTOB.

7 KJIACC

Yucaa v BBIYMCICHUS
PanuonajabHbIE YncIa
— Ilepexonuth oT OfHON (OpPMBI 3amucH 4YHUCEN K Jpyrou (mpeoOpa3oBBIBATh
JNECATUYHYIO JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO TPOOB).
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Hcnonb30BaTh MOHSATHS MHOMXKECTBA HATYPAIbHBIX YHCEN, MHOXECTBA LEJbIX
YUCEJ, MHOKECTBA PAllMOHAIIBHBIX YUCEJI NPU PEIICHUU 3a/1ad, MNPOBEICHHUU
pacCcy X IEHUN U JOKAa3aTEIbCTB.

— IloHUMAaTh U OOBSICHATH CMBICIT TO3ULIMOHHON 3aMTMCH HATYPAJIBLHOTO YHCIIA.

— CpaBHUBATH U YIIOPSAJOUYUBATH PAllMOHAJILHBIC YUCIIA.

— BeimonHsATh, coderas yCTHbIE W TMHCHbMEHHBIC TNPUEMBI, apupMeTHIecKue
JEUCTBUSL C pPAlMOHAIBHBIMU YHCIIAMH, HCIIOJIb30BATh CBOWCTBA YHCEN H
MpaBWJIA AECUCTBUM, IPUEMBI PAIIMOHAIBHBIX BEIYUCICHUN.

— BBINONHATE AEHCTBUS CO CTENEHAMM C HATypaJIbHBIMH MOKA3aTEISIMU.

— HaxoauTh 3HAUYEHUsA YHCIOBBIX BBIPAKEHUM, COACPKAMMX PALUOHAIBHBIC
YUCla UM CTENEHU C HATypaJbHBIM IOKAa3aTeleM; NPUMEHATh pa3HOOOpa3HbIC
CroCOObI W TPHEMBI BBIYHCIICHHUS, COCTABIATH W OIICHWBATh YHCIOBBIC
BBIPOKEHUSI MPU PEIICHUU MPAKTUYECKUX 3a]ad U 3a/ad U3 JAPYruX y4eOHBIX
IIPEIMETOB.

— OKpyriATh Yucia ¢ 33JaHHOW TOYHOCTBIO, @ TAKXKE IO CMBICIY MPAKTUYECKON
CUTYalluy; BBINOJHATh NMPUKHUAKY U OLEHKY pe3yJibTaTa BBIUMCIIEHUM, OLICHKY
3HAYEHHU YUCIIOBBIX BBIPAXKEHHI, B TOM YHCIJIE MPU PEUICHUU MPAKTUYECKUX
3a1ad.

— PemaTe TekcTOBBIE 3ajaud  apU(PMETUYECKUM CIIOCOOOM; HCIOJb30BaTh
TaOJIUIbI, CXEMBbI, YEPTEXKH, JIPYTU€ CPEJICTBA MPEACTABICHUS JaHHBIX MPU
pelIeHnY 3a1ay.

— Pewmiate 1IpPakTUKO-OPUEHTUPOBAHHBIE 33/1a4M, CBA3aHHBIE C OTHOIIECHUEM

BEJIMYUH, IPONOPUUOHAIBHOCTHIO BEJIUYMUH, IIPOLEHTAMU; UHTEPIPETUPOBATH

pe3yJIbTaThl PELICHUS 3a7a4 ¢ YYETOM OTPaHUYECHUN, CBA3aHHBIX CO CBOMCTBAMU

paccMaTpUBaEeMbIX OOBEKTOB.

JleanmocTb

— Jloka3bIBaTh M MPUMEHSATH NIPY PELICHUH 3a]1a4 NIPU3HAKK JECIUMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku AETMMOCTA CYMMBI 1 MIPOW3BEICHUS LIEIbIX YHCEI.

— PackiaipiBaTh HAa MHOXKUTEIN HATYypAJIbHBIEC YKCTIA.

— CB00OOJIHO OMIEPUPOBATH MOHATUSMU: YETHOE YUCIIO, HEUETHOE YUCIIO, B3AUMHO
MPOCTHIE YUCTIA.

— Haxonuths HanOobIIMM OOLIMNA IETUTENh U HAMMEHbIIIee 00IIee KPaTHOE YHCE
Y UCIIOJB30BaTh UX MPH PEILICHUH 3aJ1a4, TPUMEHATHh AITOpUTM EBKiHaa.

— OmnepupoBaTh NOHSATUEM OCTaTKa MO MOAYJIIO, IPUMEHSITh CBOMCTBA CpaBHEHUN
110 MOAYJIIO.

AJiredpanyeckue BbIpaKeHUs
BoipakeHusi ¢ nepeMeHHbIMH
— Hcnonb3oBarh anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH €€ B
Ipoliecce OCBOEHUs yueOHOro MaTepHalia.
— Haxoauth 3HaueHus OYKBEHHBIX BBIPAKEHMM TPU 3aJaHHBIX 3HAUYEHHUSIX

MEPEMEHHBIX.
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— Hcnonn3oBarth IIOHATHUC TOXIOCCTBA, BBITTIOJIHATD TOXICCTBCHHBIC
HpCO6paSOBaHI/IH BBIpa)KeHI/If/'I, JOKa3bIBaTh TOXACCTBA.

MHoro4/1eHsl

— Brimonsate npeoOpa3oBaHus 1EIOT0 BHIPAKEHUS B MHOTOWICH IMPHUBEICHHEM
M0JTIOOHBIX CIaraéMbIX, pAaCKPHITHEM CKOOOK.

— BrimonusaTe AeiicTBUs (CI0XKEHNE, BHIYUTaHNE, YMHOXKEHHE) C OJHOUYWICHAMH U C
MHOT'OYJIEHAMH, PUMEHSATH (POPMYJIbI COKPAIEHHOTO YMHOKEHUS (KBaapaT U
KyO CyMMBI, KBaApaT U Ky0 pa3HOCTH, pa3HOCTh KBAJIPaToOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JJIs1 YIIPOUICHUS BEIYUCICHHIA.

— OcCyLIeCTBIATh Pa3/IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOUIBIO
BBIHECEHHUS 3a CKOOKHM OOIIEro MHOXHUTENs, TPYIIUPOBKH CJaraeMsiXx,
npUMEHss pOPMYIIBI COKPAIIEHHOTO YMHOKEHUSI.

— [IpumensaTs npeoOpa3oBaHUs] MHOTOWICHOB JIJISl PEUICHHs PA3IUYHbIX 33]a4 U3
MaTEeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEATIHOM MPAKTUKH.

— Hcnonb3oBaTh CBOWCTBAa CTENEHEH C HATypaJbHBIMHM IOKAa3aTEJIAMU IS
peoOpa30BaHusl BbIPAKECHUII.

YpaBHeHMs U CHCTEMBbI YPABHEHUM

— Pemarp nMHENHBIE ypaBHEHHs C OJHOM NEPEMEHHOM, IPUMEHsS IpaBuia
IIepexola OT HCXOJHOTO YpaBHEHMS K paBHOCWIBHOMY eMy. IIpoBepArs,
ABJISIETCS JIX YUCIIO KOPHEM YPaBHEHUS.

— [lopOupars mnpumMepsl mHap YUCEN, SBISIIOMIMXCA PEUICHUEM JIMHEHHOTO
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

— CrpouTh B KOOPAMHATHOM IJIOCKOCTH IpaUK JUHEHHOTO ypaBHEHUS C IBYMs
NEPEMEHHBIMH; TOJNB3YSICh TpadHUKOM, MPUBOAWTH MPUMEPHl  PEIICHUS
YpaBHEHMUS.

— Pematp cuctembl OBYX JIMHEMHBIX YPABHEHUHM C JIByMs NEPEMEHHBIMH, B TOM
qucIie rpa@uIecKu.

— CocTaBisTh W pelaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEHHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 I10JIyYECHHBIN pe3yJIbTar.

DOYyHKIUU
Koopaunarel u rpaduku
— W300paxkaTh Ha KOOPJUHATHOW MPSIMON TOYKU, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4YH, OTPE3KH, UHTEPBAJIbl; 3aMUCHIBATh YUCIOBBIE IPOMEKYTKHU
Ha aNre0pandecKoM S3bIKE.
— OTMeuaTh B KOOPJIMHATHOM MIOCKOCTH TOYKH 10 33JJaHHBIM KOOPAUHATAM.

DyHKUIMHA
— Ctpoutb rpad@uky TMHEHHBIX (QYHKLIUM.
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OnuceiBaTh C MOMOILIBI0 (QYHKIUI HW3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSHUE; IIeHA, KOJINYECTBO, CTOUMOCTB;
POM3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI.

— Haxonuts 3HaueHue GpyHKIUM 110 3HAYCHHIO €€ apryMEHTa.

— [lonumatp rpaduyeckuii crmocod mpeaCTaBICHUS W aHaIM3a WHGOpPMAIUY;
U3BJIEKATh W HWHTEPIPETHPOBATh HHPOpPMAIMIO U3 TpauUKOB peanbHbBIX
IPOIIECCOB U 3aBUCUMOCTEHA.

— HWcnonp3oBarh cBoiicTBa (QYHKUMH [Uid aHaiu3a TpapuKOB peabHbIX
3aBUCUMOCTEH (Hynu (YyHKIMHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIHH,
IPOMEKYTKH BO3pacTaHMs U yObIBaHUS (PYHKLNHU, HAauOOJbIIee U HAUMEHbIIIee
3HaYCHUs PYHKIIUHN).

— Hcnonb3oBarh rpaduku A UCCIENOBaHHS MPOIECCOB U 3aBHUCHUMOCTEH; Ipu

peleHny 3a7a4 U3 JPYTuX y4eOHbBIX MPEAMETOB U PEaTbHOMN KU3HH.

8 KJIACC

Yucsia ¥ BIYMCICHUSA
HppauunoHanabHbie Yucia

— IloHuMaTte W UCHONB30BATH IMPEACTABICHHUS O PACIIMPEHUM YHUCIOBBIX
MHOYECTB.

— CB0OOIHO OmnepupoBaTh MOHATUSMHU: KBaJIpaTHbIA KOPEHb, apU(PMETHUECKUN
KBaJpaTHbIi KOPEHb, HPPALMOHAIBHOE YHUCJIO; HAXOAUTh, OLICHUBATH
KBaJIpaTHbIE KOPHU, UCTIONb3Yys MPU HEOOXOAUMOCTH KaJIbKYJISTOP; BBIIOJIHAThH
npeoOpa3oBaHus BBIPAXKEHUHM, COJEPKAIIUX KBAAPATHBIE KOPHH, HMCHOJb3Ys
CBOMCTBA KOPHEMN.

— HMcnonbs30BaTh HadallbHBIE NPEACTABICHHUS O MHOXECTBE JAEHCTBUTENIBHBIX
yucen JJIA  CPaBHEHMS, OKPYIVIEHMSI W BBIYMCIEHMI;  M300paxartb
JIEVCTBUTEIBHBIC YMCIIa TOUKAMH HA KOOPAMHATHOM IIPSMOM.

— Hcnonb3oBath 3amucu OOJBIIMX W MaJbIX YHCEN C MOMOIIBIO JAECITUYHBIX
npobeit u creneneit uncna 10; 3anucbiBaTh U OKPYIJISTh YUCIIOBBIE 3HAUEHUS
peanbHbIX BEJIUYUH C UCIIOIb30BAHUEM Pa3HBIX CUCTEM U3MEPECHUM.

JleanmocTb

— CB0oOOAHO OomepupoBaTh MOHITHUEM OCTATKa MO MOJYIIO; TPUMEHSTh CBOMCTBA
CpaBHEHHMI MO MOJYJII0; HAXOJIUTh OCTaTKH CYMMBbI M TIPOM3BEACHUS IO
JAHHOMY MOAYJIIO.

AJiredOpanvecKue BbIPaKEeHUs!
JIpoOHO-panuoHaJbHbIE BbIPAKEHUS
— Haxoguth momycTuMbIe 3HAYCHHS TIEPEMEHHBIX B JIPOOHO-PAIMOHATBHBIX
BBIPAKCHUSX.
— IIpuMeHaTh OCHOBHOE CBOMCTBO palliOHaILHON APOOH.
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— BoimonusaTe nmpuBeaeHue anreOpanueckux Apodeil K o0leMy 3HaMEHaTello,
CIIO)KCHUE, YMHOKEHHE, JISICHHE aJIreOpandecKux JApooeH.

— BBIMOTHSTE TOXKIECTBEHHBIE TPE0OPa30BaHHS PATMOHATBHBIX BBIPAXKCHUH.

— IIpumensTh MPeoOpa3oBaHMs BBHIPAXKCHHUN JIsI PEUICHUS PA3JIMYHBIX 3a7ad U3
MaTeMAaTUKH, CMEXHBIX TIPEMETOB, U3 PEaTbHON IMPAKTUKH.

Crenenu
— IlpuMeHATh TOHATHE CTEMEHH C IeJIbIM  [OKa3aTesieM, BBHITIOJIHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COJIEPIKAIIIMX CTEIICHHU C IIEJIBIM ITOKa3aTeIeM.

HppanuoHajibHbIe BbIPAKEHUS

— Haxoauth gomycTUMbIE 3HAUYEHUSI NMEPEMEHHBIX B BBIPAKCHUSX, COJEPIKAIINX
apupMeTUUYECKUE KBAJIPATHBIE KOPHHU.

— BpimonHATE  nmpeoOpa3oBaHUsT UPPALMOHAIBHBIX — BBIPAXKEHUW, HCIOJIb3Ys
CBOWCTBA KOPHEU.

YpaBHeHUS U HEPABEHCTBA

— Pemarts kBajpaTHbIC YpaBHEHUS.

— Pemars 1poOHO-paliOHaIbHbIE YPABHEHUS.

— Pemiate nuHEHbIE ypaBHEHUA C TapaMETPaMU, HECI0KHBIE CUCTEMBbI JTMHEUHBIX
YPaBHEHUI C ITapaMeTpaMH.

— IIpoBoauTh uCCIIENOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUW, B TOM YHCIIE C
NpUMEHEHUEM Tpauyeckux TmpeAcTaBleHU (ycTaHaBIUBaTh, HMMEET JIH
ypaBHEHHE WM CUCTEMA YPaBHEHUI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

— Ilepexoauth OT croBecHOM (OPMYIMPOBKUA 3afauu K €€ anredpandeckoin
MOJIEJIA C TIOMOIIBIO COCTABJICHUSI YPAaBHEHUA WJIM CHUCTEMbI YpPaBHEHHI,
WHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJladyd MOJYYEHHBIN
pe3yibTar.

— IIpuMeHATH CBOWMCTBA YKMCIOBBIX HEPABEHCTB JJII CPABHEHUSI, OLICHKHU; PEIIATh
JIMHEWHBIE HEPABEHCTBA C OJIHOM TIEPEMEHHOM M MX CHCTEMbI; HaBaTh
rpadUyecKyr0 WUIIOCTPAIlMI0 MHOXXECTBAa pPEUICHWN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOYyHKIUU
— IloHnMaTh W WCIONB30BaTh (DYHKIIMOHATBHBIC TMOHATHS M S3BIK (TCPMHHBI,
CUMBOJIMYECKUE O0O3HAYCHMS); ONPENETATh 3HAaUYeHUE (PYHKIUU 1O 3HAYCHUIO
apryMeHTa; OTPeeNsaTh CBOMCTBA (yHKIIMH 110 €€ TpaduKy.

— Crpouts rpadukn GyHKumA y =12, y =x3, y = Jx, y = E, y = | x | onuchIBaTh
X

CBOMCTBA YMCJIOBOM PyHKIIMH MO €€ rpaduKy.
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9 KJIACC

Yuciia U BbIYMCTIEHUS

— CBoOOIHO omnepupoBaTh TMOHITUSIMHU: KOPEHb #-H CTENEHHU, CTENEeHb C
paIrMOHAIBHBIM TTOKa3aTeIeM; HAXOJIUTh KOpPEHb 7-i CTENEeHHW, CTENEHb C
paIMOHAIBHBIM TIOKA3aTeNIeM, HCIIONIB3Yysl MPU HEOOXOAMMOCTH KaJIbKYJISATOD;
NPUMEHATH CBOWMCTBA KOpPHS M- CTENEHHW, CTENEHH C PaldOHAIBHBIM
MIOKAa3aTeJIeM.

— Hcmonb30BaTh MOHSATHE MHOXKECTBA JACUCTBUTEIBHBIX YHCET TNPU PEIICHUU
3a71a4, TPOBEJICHUH PACCYXICHHUIA U JTOKa3aTeIbCTB.

— CpaBHUBaTh W  yOOPSAJAOYMBATH  JACHCTBUTEIBHBIC  YHCTA, OKPYTIATH
JEHCTBUTEILHBIC YHWCIIA, BBINOJNHATh MPHUKUIKY pe3yJabTaTa BBIUMCICHUH,
OIICHKY YHCJIOBBIX BBIPAKCHUH.

MHoOro4jeHbl
— CB0oOOIHO OIepHUpOBaTh MOHATHEM KBaJIpaTHOTO TPEXUJeHA; HaXOAUTh KOPHU
KBAIPaTHOT'O TPEXUJICHA.
— PacknanpiBaTh KBaJIpaTHBIA TPEXWICH HA JIMHEWHBIC MHOXUTEU.

YpaBHeHMs U HEPABEHCTBA

— Pematp nuHElWHbIE U KBAIPATHBIC YPABHEHUS, YPABHEHHUSI, CBOAIIMECS K HUAM,
JIPOOHO-pallMOHANIbHBIE YPAaBHEHUS.

— Pematp Hecll0KHBIE KBaJAPATHBIE YPABHEHUS C ITAPAMETPOM.

— PemaTp I5MHENHBIE HEPABEHCTBA, KBAJPATHBIC HEPABEHCTBA; HCIOJIb30BATH
METOJI MHTEPBAJIOB; M300pakaTh pEUICHUE HEPABEHCTB HAa YUCIIOBOM MPSMOIA,
3aIUCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

— Pemarp cucTemMBbl [BYX JMHEWHBIX YPAaBHEHUW C JBYMsI NEPEMEHHBIMHA U
CUCTEMBl JBYX YpPaBHEHUH, B KOTOPBIX OJHO YpPaBHEHUE HE SBIIETCSA
JIMHEUHBIM.

— PemiaTte HECIIO)KHBIE CUCTEMBI HEJIMHEVMHBIX YPABHEHUH C ITAPAMETPOM.

— IlpuMeHsITh METOABl PAaBHOCUIIBHBIX MPEeOoOpa3oBaHMUil, 3aMEHbl MEPEMEHHOM,
rpaduueckoro MeToia Npyu peuieHuu ypaBHeHHUM 3-i U 4-ii cTeneHe.

— PemaTrh cUCTEMBI TUHEHWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO; H300pa)kaTh pEIIEHUE CHCTEMbl HEPABEHCTB Ha
YUCIIOBOM IIPSIMOM, 3aIIMCBHIBATh PELIEHUE C TOMOLIBI0 CUMBOJIOB.

— Pemarp ypaBHEHHs,, HEpaBEeHCTBA U MX CHCTEMBI, B TOM YHCIE C
OTPaHWYECHUSIMU, HAITPUMEP, B LIEIIbIX YNCIIAX.

— IIpoBoauTh HCCIENOBaHUS YPABHEHUN M CHUCTEM YPAaBHEHHUH, B TOM YHCIE C
npUMEHEeHueM rpaduyecKux TMpeacTaBiIeHUuN (ycTaHaBIMBaTh, HMEET JIH
YPaBHEHUE WIH CUCTEMA YPABHEHUI PEIICHHUS, €CJIU UMEET, TO CKOJIBKO, H TIp.).

— Pemath TekcToBBIE 3amauu  anreOpanyecKUM  CIOCOOOM C  MOMOUIbIO
COCTABJICHUs YPABHEHUM, HEPABEHCTB, UX CUCTEM.
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Hcnoap3oBaTh YpPpaBHCHHUA, HCPABCHCTBA M HX CHUCTCMBI JII COCTABJICHUSA
MaTEMaTHYE€CKOM MOACIIN peaHLHOﬁ CUTyaluu HJIN HpI/IKJIa,Z[HOﬁ 3aJa4H,
HHTCPIPCTUPOBATD ITOJIYYCHHBIC PC3YJIbTATHI B 3d/ITaHHOM KOHTCKCTC.

DOyHKUNHA

— CBoOOIHO OMEepUpOBaTh MOHATHSIMH: 3aBUCUMOCTb, (QYHKIMS, Tpaux
byHKIIMKM, TpsiMas MPOMOPIHOHATBHOCTh, JUHEHHass (QyHKIMs, oOpaTHas
MPONOPLUHUOHAIBHOCTD, Mapadoa, runepOoia, KyCOuHO-3aaHHast (PyHKIUS.

— HccnenoBate pynkuuio mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (HYHKIUIA:
001acTh ONpENENEeHNs, MHOXKECTBO 3HAYCHUM, HYIH (PYHKIHMH, MPOMEKYTKH
3HaKOIIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus u yObIBaHus,
4ETHOCTH/HEUETHOCTD, HAMOOJIbIlIEE U HAMMEHbIIIEE 3HAUEHUS, ACUMITOTHI.

— PacniozHaBaTh KBajpaTHUHyIO (QyHKIMIO 1O (QOopMyse, NPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

— OnpenensaTe nojaoxkeHue rpaduka KBaapaTHYHOH (PYHKIMU B 3aBUCHMOCTH OT
e€ ko PUIIEHTOB.

— Crpoutb rpaduk KBagpaTUYHON (PYHKIIMH, ONUCHIBATH CBOWCTBA KBAJAPAaTUUHON
dbyukIuu 1o e€ rpaduxy.

— Hcnonp3oBarh CBOMCTBA KBaAPaTUUHON (DYHKLIUHU JUIsl pELICHUS 3a]1ay.

— Ha npumepe kBagpaTuuHoid  (QyHKUMH  CTPOMTh Tpaduk  (PyHKUUU
y = af (kx + b) + ¢ c nomoisio npeodpazoBanuii rpapuka GyHKIUM y = f(x).

— WmmoctpupoBath ¢ NOMOIIBIO IpaduKa peabHYI0 3aBUCUMOCTh WUJIM MPOLIECC
10 UX XapaKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reOMEeTPHYECKAs POTrPeccHu

— CB0OOOJHO ONEPUPOBATH MOHATUAMHU: MOCIEN0BATENBLHOCTD, apudmeTruecKas u
reOMEeTpUYECKas MPOrpecCcuu.

— 3agaBaTh  MOCJENOBATENBHOCTA  Pa3HBIMM  CIIOCOOAMM:  ONUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOILBIO0 (POPMYIIBI #-T'O WIIEHA, PEKYPPEHTHBIM.

— BbInonHATE  BBIYMCIEHUS C  HCNONb30BaHHMEM  (GOpMyll  n-TO  4JeHa
apru(PpMETUIECKON U r€OMETPUUECKON MPOrpeCCUil, CyYMMbI IEPBBIX 71 YJICHOB.

— M3o0paxaTh uwieHbl MOCIEAOBATENIBHOCTH TOYKaMHU Ha KOOPAWHATHOM
MJIOCKOCTH.

— Pemars 3a1aun, CBsI3aHHbBIE C YUCJIOBBIMU MOCIEIOBATEIBLHOCTSIMHU, B TOM YHCIIE
3aJaud M3 peaNbHON XU3HU (C HCIIOJIb30BAHMEM KalbKyJsATOpa, LU(POBBIX
TEXHOJIOTHUH).

— PacriozHaBath W NPUBOIUTH MpPUMEPbl KOHEYHBIX U OECKOHEYHBIX
MOCJIEIOBATEIbHOCTEH, OrPAHMYEHHBIX MOCIEAOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

— HMeTh mpencraBiieHHEe O CXOJUMOCTH TOCIEAOBATENIbHOCTH, YMETh HaXOJIUTh
CYMMY O€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCHH.

— IIpuMeHsTh METOJ MATEMATUYECKON MHAYKIIMY U PELLICHUH 3a/1a4.
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TemaTnyeckoe NIaHUPOBaHUE Y4eOHOr0 Kypca (1o rogam o0y4eHust)

7 KJIACC (HE MEHEE 136 4)

HasBanmue
OcHOBHBIE BU/IBI 1eATEIbHOCTH
pasneia (TemMbl) OcHoBHOe coJep:kaHue
(4MCJI0 YacoB) o0yualomuxcs
Yucaa u Panmonanesueie yncna. CpaBHeHuUe, CucreMaTM3uMpoBaTh U 000ramaTh 3HAHUS
BbIYUCJICHUSA: yIOpsSAOYMBaHUE U apupMeTHUeCKHe | 00 OOBIKHOBEHHBIX U IECATUYHBIX IPOOSX.
PanuonanbHble | AeCTBUSA c palroHaTbHBIMU CpaBHUBATL W YNOPSA0YUBATH JApPOOH,
ymucsaa yucinaMu. YucnoBasi mpsiMasi, MOJYJb | IpeoOpa3oBbIBas npu HEO0XO0IUMOCTH
(moBTOpEHHUE) 4yuca. JIECSITUYHBIC Ipoou B OOBIKHOBEHHBIE,
(11 9) [TpouieHThl, 3amuch MPOLEHTOB B | OOBIKHOBEHHBIC B JECATUYHBIC, B YACTHOCTH, B
BUJAE JpoOM W apobu B BHJE | OCCKOHCUHYIO IECATUIHYIO APOOb.
npoueHToB. Tpu OCHOBHBIE 33a/1a4u Ha IIpumMeHaT, pa3HOOOpa3HbIe CHOCOOBI M
MIPOLICHTHI. NpUEéMbl BBLIYMCJIEHUS] 3HAYEHUH JIPOOHBIX
Pemenue TEKCTOBBIX 3a/a4 | BbIPasKeHUid, COIepKaluX OOBIKHOBEHHBIE U
apuPMETUYECKUM CIIOCOOOM. JIECSITUYHbIE poou: 3aMEHSTh npu
Pemenne 3amad W3 peaybHON | HEOOXOIUMOCTH JECATUYHYIO IpoOb
IOpPAKTUKK  HAa  4acTH,  JApoOU, | OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECSTHYHOM,
MPOLEHTHI, TPUMEHEHHUE OTHOIICHUN | MPUBOJIUTH BbIpaxkeHHe K ¢dopme, Haumbosee
U TMpONOpUMN NpU pEUIeHUH 3ajad. | yIOOHOM 1 BBIYMCIEHUH, NpeoOpa3oBbIBATH
PeanbHble 3aBUCHMOCTH; pEIICHUE | JPOOHbBIE BHIPAKEHUS HA YMHOXKEHUE U JIEICHUE
3aad = HAa  JBWKCHHE,  paboTy, | MECATUYHBIX IpOOCH K MEUCTBUSAM C IEIBIMHU
MOKYIIKH, HaJIOTH YUCIIAMH.

Pematp 3amaum  Ha 4YacTH, TMPOIIEHTHI,
MPOMOPIIMK, Ha HaXOXJEHUE IpoOH (MpOIeHTa)
OT BEIWYUHBI W BEJIUYUHBI 1O €€ apobu
(mpouienty), npoOu  (NpoOLIEHTa), KOTOPBIU
COCTaBJISIET OJIHA  BEJIMYMHA OT  JPYroil.
IIpuBoauTH, pa3ouparsb, OLICHMBATH
pazIuyHble  pEeHIeHUWs,  3allCh  PEHICHHI
TEKCTOBBIX 3a]1a4.

Hcnoab3oBaTh TaOIMIBI, CXEMBI, YEPTEKH,
JIpyrue CpeAcTBa MPEACTABICHUS [aHHBIX MPHU
pPELICHHUH 33/1a4H.

Pacno3naBath M 00BACHATH, ONUPAsCh Ha
OTpEeNieNICHUsI, NPSIMO TPOMOPIMOHAIILHBIE U
0o0paTHO  MPOMOPIMOHATBHBIE  3aBUCUMOCTH
MEXJy BEJIMYMHAMH, HPUBOIAUTH MNPUMEPHI
ATUX 3aBUCUMOCTEH U3 peajbHOTO MHpa, U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemartnb MPaKTUKO-OPUEHTHUPOBAHHbIE
3a/lauyd, Ha TPUMEHEHHE ApOoOeH, MPOIEHTOB,
npsMoil M 0o0paTHOM MPONMOPIMOHAIBHOCTEH,
IPONOpPIUHI

DyHKIUH: Koopaunara ToukM Ha NpsSIMOH. M300paxkars Ha KOOPAMHATHON NPAMON
Koopaunars! u UucnoBble TPOMEKYTKH. PaccTosHNE | TOUKH, COOTBETCTBYIOIIIHE 3aJIaHHBIM
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Ha3Banue
pasaeia (TemMbl)

OcHoBHOe coaepKkaHue

OcHOBHbBIE BHUBbI J1€ATCJIBbHOCTH

(4MCJI0 YacoB) o0yuatommxcs
rpauku. MEXTY JBYMSI TOYKaMH | KOOpAUHATAM, JIy4d, OTpPE3KH, HHTEPBaJbI;
DOyHKINH KOOP/IMHATHOH MPsIMOH. 3aMKChIBaTh X Ha anreOpanyecKoM s3bIKE.
17 v) [IpsamoyronbHas cucrema OTMeuaTh B KOOPAMHATHOH IJIOCKOCTH
KoopauHat. AOcmucca M OpAMHATA | TOYKM MO 3aJaHHBIM KOOpAMHATaM; CTPOUTH
TOYKM Ha KOOPAMHATHOM TUIOCKOCTH. | TpaMKU HECIOXKHBIX 3aBHCUMOCTEH, 3a/laHHBIX
[Tpumepsr  TpadukoB, 3anaHHBIX | GopMynaMH, B TOM YHCJIE€ C IOMOIIBIO
dopmymnamu.  Urenue  rpadukoB | mH(POBHIX Ta0OpaTOPHUIL.
pealibHbIX 3aBUCUMOCTEH. I[Ipumensitb, H3y4yaTh MNpPeUMYIIECTBA,
OyHKIMOHAIBHbIE ~ 3aBHCHMOCTH | HHTEPHPETHPOBATh  TrpaduuecKkuii  crmocod
MEXIy  BEIMYMHAMHU. [lonsTue | mpencTaBieHus W aHalu3a pa3HOOOpa3HOU
byHKInn. OyHKUIMS KaK | )KU3HEHHOH MH(OpMAIIHH.
MaTeMaTuyeckas MOJENb PEalbHOTO OcBauBaTh MOHATHE (QYHKLHU, OBJIAJCBATh
nporecca. O6macte omnpeneneHus U | QyHKIMOHAIBHON TEPMUHOJIOTHUEH.
o0Jacte 3HAYECHUH GbyHKIUH. Haxoauth 007acTh ompesneneHus U 00JacTh
Crioco6s1 3amanus Gynkiuu. ['paduk | 3HaueHU QyHKIUH.
byHKIIUN Hcnonb3oBaTh pa3inyHble CIOCOOBI 3a/1aHUS
(GyHKIMH.
Hcnonb3oBaTrh cBoiicTBa (QYHKIMH  As
aHanm3a TpadUKOB peaNbHBIX 3aBUCHMOCTEH
(mynu ¢byHKIIUY, MPOMEKYTKH
3HAKONIOCTOSIHCTBA ~ (YHKIIMH,  HPOMEXKYTKH
BO3pacTaHUs u yObIBaHUS byHKIUY,
HauOoJiblllee U HAWMMEHbIIEe  3HAYCHUSA
yHKIHI)
Aaredpanvyeckue Belpaxxenue ¢ IIEpEMEHHBIMH. OBaagers anreOpanyeckoil TEpPMUHOJIOTHEN
BbIPAKEHUSI: 3HavyeHue BBIPAKEHUS C | M CHMBOJIUKOH, NMpPUMeHATH €€ B Ipolecce
BoipaxkeHnus ¢ NEPEMEHHBIMH. [IpencraBnenne | OCBOSHHs yueOHOTO MaTepraa.
nepeMeHHbIMHU 3aBUCHMOCTH MEXJy BEIMYMHAMHU B Haxoauth  3HayeHHWs  BBIp@XEHUUH ¢
(7 9) Bujne (opmynbl. BerumcieHuss MO | IEPEeMEHHBIMM — TMPU  33JaHHBIX  3HAYEHUSIX
bopmynam MEPEMEHHBIX; BBIMONHATH  BBIUUCICHHUS  TIO

dbopmysam, TOMYCTUMBIE 3HAYEHUS TTEPEMEHHBIX

YpaBuenus u

YpaBHEHHE C OJHOM MEPEMEHHOU.

Pemiare JMHENHHOE YpaBHEHHE C OJHOH

CHCTEMBI Kopens YpaBHEHHUSI. CBolicTBa | IepeMEHHOM, NPUMEHss MPaBUJa 1epexoaa oT
YPABHEHHIi: YpPaBHEHUH C OJHOW NEPEMEHHOW. | HCXOJHOTO YPaBHEHHsS K PAaBHOCHUIBHOMY €MY
JIuneiinbie PaBHOCHIIBHOCTB ypaBHeHuH. | 6o1ee npocTtoro Buaa. IlpoBepsaTs, sBisercs nu
YPABHEHHA YpaBHeHHE Kak MaTEeMaTUYeCKas | KOHKPETHOE YHUCIIO KOPHEM YPaBHEHUS.
(10 v) MOJIEb PEATIbHOM CUTYallUH. Onpeaeasite 4YUCIO KOPHEW  JIMHEWMHOTO
JIuneliHOe ypaBHEHHE C OJHOU | ypaBHEHUS.
MIEPEMEHHOM. Yucno KOpHEH Pemiate nMHEIHOE ypaBHEHHE, COAeprKaliee
JUHEHHOr0  ypaBHeHus. PelieHue | 3HaK MOIYJIA.
TEKCTOBBIX  337a4 C  TOMOUIBIO CocraBiasiTb M pemiaTb YpaBHEHUE IO
JUHENHBIX ypaBHEHMH. JIuHeliHOe | yclloBHMIO  3ajaud,  MHTEPIPETHPOBATH B
YpaBHEHUE, cozepxaniee 3HaK | COOTBETCTBUH c KOHTEKCTOM 3a1a4u
MOAYJIS IIOJIyYE€HHBIN pe3yJIbTaT
Yucaan Crenenn c HaTypaJbHbIM IIpuBoauTh 4YHCIOBbIe M OyKBeHHbIE
BbIYHCJICHHUS: MOKa3aTeleM U €€ CBOMCTBAa. 3amucCh | MPUMePHbI CTEIIEHU c HaTypaJlbHBIM
Crenensn ¢ YyHuclla B JECATUYHOW TMO3UIIMOHHOW | MOKa3aTeneM, OOBSCHSS 3HAaYeHHs] OCHOBAHUS
HATYPaJIbHBIM CUCTEME CUUCIICHUS CTEIIEHW W TII0Ka3arelsl CTENEHU, HAaXOAWTh
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HasBanmue
OcHOBHBIE BU/IbI 1eATEJIbHOCTH
pasaeia (TemMbl) OcHoBHOe coep:kaHue
00y4aroumuxcs
(4MCJI0 YacoB)
nokasareJjiemMm 3HaueHUs CcTeneHed Buma a" (a — moboe
(6 9) paloHaIbHOE YHUCIIO0, # — HATypalbHOE YUCIO).
IMoHuMaTh CMBICH 3amUCH OOJIBIIUX YUCEN C
MOMOUIbIO JECATHUYHBIX Jpo0eil u cTemneHei
gucaa 10, npuMeHATHL HMX B  pEAIbHBIX
CUTYyaIUsAX
Auaredpanuyeckue OnHouNEHBI. OpHowieH OBaajgers anreOpanyueckoll TEPMUHOJIOTHEN
BbIPaKeHMUSsI: CTaHJApPTHOIO BH/JIA. CreneHb | U CHUMBOJIMKOM, NPHMEHATH €€ B Ipolecce
MHoro4/ieHbl OJIHOYJICHA. MHorouieHsl. | OCBOeHUs y4eOHOro Marepuara.
(23 v) MHoOrowieH CTaHJApTHOTO  BHJA. IpuBoguTHL OJHOYIEH W MHOIOWIEH K
Crenenr wmHorowieHa. CroxkeHue, | CTaHAAPTHOMY BUY.
BBIYMTAHUE, YMHOXEHUE M JIeJICHUE OmnpenegssiTh  CTENEHUM  OJAHOWIEHA U
MHOTOYICHOB. [IpeobpazoBanue | MHOTOUJICHA.
LEJIOr0 BBIPAXKEHHSI B MHOTOYIEH. BbpInoIHATL YMHOMXKEHHME OJHOYICHAa Ha
Kopau MHOrOUIEHA. MHOTOYJIEH.
ToxnecTso. ToxaecTBeHHbIE Beimosnars CIIOXEHHUE, BBIUMTAHMUE,
npeoOpa3oBaHUs anredpandeckux | yMHOXKEHHUE U JCJICHHE MHOTOYJICHOB.
BBIPAKECHMUII. Jloka3arenbcTBO Haxoauth KOpHH MHOTOYJIEHA.
TOXJIECTB dopmyaupoBaTh onpeerneHue
TOX/IECTBEHHO PAaBHBIX BBIPAKECHUN.
Hcnoab3oBath mpaBuia s 10Ka3aTeIbCTBA
TOX/IECTB.
BbInoHATH TOXKIECTBEHHbIE
npeo0pa3oBaHWsi  LEJIOTO  BBIPAXKEHUA B
MHOTO4WICH MIPUBEJICHUEM MOA00HBIX
CJIaraeéMbIX, PACKPBITHEM CKOOOK.
OcyuiecTBJAATH PaA3IOKEHHE MHOTOUYJICHOB
HA MHOMUTEIM IyTeM BBIHECEHHUS 3a CKOOKH
00111eT0 MHOXKUTEJISI, METOJIOM TPYIITUPOBKH.
IIpumeHaTh npeodpa3oBaHNe MHOTOWICHOB
JUISL pelIeHusl Pa3IuvHbIX 3a7a4 U3 MaTeMAaTHUKH,
CMEXHBIX MPEAMETOB, U3 PEATIbHON MTPAKTUKH.
3HAKOMHUTBCSI €  HCTOpPHeil  pa3BUTHUA
MaTeMaTUKHU
Auiredpanyeckue Dopmyiibl COKpAIIEHHOTO OBaanerb anreOpanyeckodl TEPMUHOJIOTHEH
BbIPAKECHUS: YMHOXKEHMS: KBaJgpaT CYMMbl U | M CHMBOJIUKOW, NPHUMEHAITb €€ B Ipolecce
DopmyJibl KBaJpaT Pa3HOCTH JIBYX BBIPAKEHUM, | OCBOCHHUS Y4eOHOr0 MaTepuara.
COKpPalIEHHOT 0 KBaJpar CYMMBI HECKOJIbKUX BbInOIHATH TOXKIECTBEHHbIE
YMHOKE€HU S BBIpOKEHHH, KyO CyMMBl U KyO | mpeoOpa3oBaHMsi  IIEJIOTO  BBIpOXECHHUS B
(14 v) Pa3HOCTHU JIBYX BBIPAKEHHM, pa3HOCTh | MHOTOWIECH MIPUBEJICHUEM MOI00HBIX
KBaJIpaToOB JIBYX BBIPXEHHH, | ClIaraeMbIX, PacKpBITHEM CKOOOK, c
MPOU3BEJICHUE PA3HOCTH U CYMMBI | UCIIOJIb30BaHUEM dbopmyn COKpAIlIEHHOTO
JIBYX BBIpQKEHUN, CyMMa U Pa3HOCTh | YMHOXKEHUS.
KyOOB JIByX BbIpakeHUi. PaznoxeHnue OcyumecTBJIATh Pa3oXKEHHUE MHOTOUYJIECHOB
MHOTOYJICHA Ha MHOXUTEIH. | HA MHOXHUTEJIM TyTEM BBIHECEHHS 3a CKOOKH
BriHecenue oO0mero MHOKUTENSI 3a | OOIIEro MHOXHUTENS, METOAOM TPYIIHUPOBKH,
CKOOKH. MeToj TpynImupOBKH MIPUMEHEHUS hopmysl COKpamiEéHHOro
YMHOXKEHHSI.
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Ha3Banue
pasaeia (TemMbl)
(4MCJI0 YacoB)

OcHoBHOe coaepKkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH
00y4aroumuxcs

IIpumeHaTH Npeodpa3oBaHNe MHOTOUICHOB
JUTSL peIlieHUs] pa3InYHbIX 33a]1a4 U3 MaTEeMaTHUKH,
CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU.

3HAKOMUTBCA €  HCTOpHWEll  pa3BUTHUA
MaTeMaTUKHU

Yucaa n
BbIYUCJIEHUS:
JleaumocTh
(10 9)

JennmocTs LEJIBIX qucel.
CsoiictBa paenmumoctu. Ilpocteie u
COCTaBHbIE  uyHciaa.  YETHele U
HEYETHBIE qucia. IIpusnaku
gmenuMmoctn Ha 2, 4, 8, 5, 3,
6, 9, 10, 11. Ilpusnaku AEIUMOCTU
CYMMBI Y IIPOU3BEIECHUS LIEIIBIX YUCEI
npu peweHun 3anad. Hawmbonbimit
o0mui fgenauTenb W HaUMEHbIlee
oO1uiee KpaTHOE /IBYX uucell. B3zaumuo
pocTele yucia. Anroput™m EBknnua.
Henenne c ocratkoMm. CpaBHeHUs
LEJIBIX qucel 1o MOJYJIIO
HaTypaJIbHOTO Yncia

IIpumeHSATH CBOMCTBA JCIIMMOCTH.

IIpuBoauTs, nNpuMepbl H PAacCNO3HABATH
MPOCThIE M COCTaBHBIE 4YHCIA, YETHBIE W
HEUETHBIC YHCIIA.

Jloka3pIBaTh M NPUMEHSITh TPU3HAKH
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MIPU3HAKU JICIMMOCTH CYMMBI W TIPOU3BEICHUS
LIEJIBIX YHCEI.

Haxoaurs HanOOJIbIINI OOIIMNA IEIUTEND U
HauMeHbIIIee o0IIee KpaTHOE JIBYX YHCEIL.

Pematp MIPaKTUKO-OPUEHTHPOBAHHbIC
3alauyd,  UCIMOJIb3Yysl  HaWOOJIBIIMKA  OOIIMIA
JeNnuTeNb, HaWMEHbIee OOIlee KpaTHOE MBYX
YuCell.

Pacno3naBaTh B3aMHO MPOCTHIC YHCIIA.

IIpumensaTs anroput™ EBxinia.

@opMyJIMPOBATh ONPEICICHUs JASTUMOCTU
HalleJI0, YHUCEJl, CPaBHUMBIX TI0 JAHHOMY
MOJIYIIIO.

BbINoJHATL [CICHHUE C OCTATKOM

DOyHKIUH:
JIuneiinas
byHkuusn
(16 v)

Jluneiinast ¢yHkuus, e€ cBOICTBa.
I'paduk nunelninol pynkuuu. I'padux
byukun y = | x |. Kycouno-3ananusie
byHKIUN

PacnosnaBarnb JIUHENHYIO GyHKIMIO
y = kx + b, onuchiBaTh €€ CBOIICTBA B
3aBUCUMOCTH OT 3Ha4eHUH KOAPPHUIHUEHTOB k U
b.

Crponts rpadukm JuHEHHON QyHKIUH,
byHKIMH Y = | X |, KyCOUHO-3aJaHHOUN (PYHKITUH.

HUcnoan3oBare nugpoBbie pecypebl s
MOCTPOEHUS IrpaUKoB PyHKUIUN U U3y4yEHUS UX
CBOMCTB.

IIpuBoauTs IIPUMEPBHI JIMHENHBIX
3aBUCUMOCTEN B  pealbHBIX IIpoleccax U
SIBJICHUSIX

YpaBuenus u
CHCTEMBI
YPaBHEHHIi:
Cucrembl
JIMHEHHBIX
YPaBHeHUi

(14 9)

YpaBHeHuUE c JIBYMs
nepeMeHHbIMH. ['paduk nuHEHOTrO
YpaBHEHUs C ABYMs IMEPEMEHHBIMH.
CuctemMbl JMHEHHBIX YpaBHEHUU C
IBYMsl TepeMeHHbIMU. ['paduyeckuit
METOJI PEUIEHUsI CUCTEMBI JIMHEHHBIX
YpPaBHEHUU C JBYMS MEPEMEHHBIMH.
Pemenne CUCTEM JIMHEWHBIX
YpPaBHEHUN C JBYMS I[EPEMEHHBIMU
METOJIOM TIOJCTAaHOBKM M METOJIOM
cnoxenus. Cucrema JIBYX JIMHEHHBIX

Crpoutrs B KOOPAMHATHOH IIOCKOCTH
rpaduK JUMHEMHOrO ypaBHEHHS C  JBYMS
[IEPEMEHHBIMU; MIOJIb3YSCh rpapuKoM,
NPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Haxonure  pemeHue  CUCTEMBI  JBYX
JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

CoctraBiasiTb M pematb CUCTEMY JABYX
JUHEWHBIX YPAaBHEHHMI IO YCIOBUIO 33J]1a4H,
UHTEPIPETUPOBATH B COOTBETCTBUU c
KOHTEKCTOM 334y ITOJTYYEHHBIN pe3yapTaT
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Ha3Banue
pasaeia (TemMbl)
(4MCJI0 YacoB)

OcHoBHOe coaepKkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH
00y4aroumuxcs

KaK MOJCJIb peaanoﬁ CUTyalluH

YpPaBHEHUN C JBYMsS II€PEMEHHBIMU

IloBTOpEHUE M
0o0o0menue

8 4)

3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJ/IOB Kypca 7 Kjacca, 00o0meHue

Bri0upars, NPUMEHATH OlIEHMBATh
CIOCcOo0bI  CPAaBHEHHUs 4YHMCEN, BBIYHMCIICHUH,
TOXIECTBEHHBIX npeoOpa3oBaHui
anredpanvecKux BBIPAXKECHHUI, peueHus
YPaBHEHUNM U CHUCTEM YpPaBHECHHUM, 3aJaHUs
byHKIMI, aHaIu3a ¥ MOCTPOSHUS UX TpadUKOB.

Hcnoan3oBarh (pyHKUMOHAIBHO-
rpajpuyeckue mnpeacTaBJeHHMs Uil pPELICHUs
3az1ay.

OcymecTBiasiTh
BBEIIIOJIHSIEMBIX  JEUCTBHUU H
pe3ynbTaTa  BBIYMCIICHUH,
ITIOCTPOEHHUH.

Pemiaty 3agaum u©3 peasbHOW  KU3HHU,
NPUMEHATh MAaTeMaTH4YeCKHe 3HAHMSA JJid
pelieHus 3a1a4y u3 Apyrux npeaMeToB.

Pemath TekcTOBBIE 3a7]a4H, CPABHHMBATD,
BbIOUPATH CIIOCOOBI PEIICHUS 3a/1a4U

CaMOKOHTPOJIb
CaMOTIPOBEPKY
npeoOpa3oBaHU,

8 KJIACC (HE MEHEE 136 )

HasBanmue
pasaesia (TemMbl)

OcHoBHOE coaepKaHue

OcHoOBHbBIE BHUJIbI J€ATCJIbHOCTH

Kypea (4mcsio o0y4aromuxcs
4aCOB)
YpaBHeHusi u YucnoBble HEPABEHCTBA. @DopMyJMpPOBaTh CBOCTBA YHCIOBBIX
HepaBeHCTBA: CBoiicTBa YHCIIOBBIX HEPABEHCTB. HEpaBEHCTB, WJUTFOCTPUPOBATH UX HA
HepasencrBa Jloka3aTelnbCTBO HEPABEHCTB. KOOPJAMHATHOU MIPSIMOH, 1I0KA3bIBATh
(20 v) HepaBeHcTBO ¢ mepeMeHHON. anredpanvecku.

Crtporue u HeCTpOrrve HEpaBEHCTBA.
CnoxxeHre 1 YMHOKEHHE YHCITIOBBIX
HepaBeHCTB. OlIeHHBaHUE 3HAUCHUS
BBIPaKCHMUS.

[TonsiTe O peleHnr HepaBEeHCTBA
C OJIHOM mepeEMEHHON. MHOXKECTBO
pelIeHn HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.
HepaBeHncrtBo-cnencraue.

UucnoBble TPOMEKYTKH.
JInHeitHOe HEPABEHCTBO C OJIHOU
MEPEMEHHON U MHOKECTBO €TI0
peuieHuil. Penienue JIMHEWHBIX
HEPaBEHCTB C OAHOU MEPEMEHHOM.
Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM mepeMeHHOo. Pemenue

OueHnBaTh 3HAYCHUS BBIPAKEHUS,
UCIIOJIb3YsI HEPABEHCTBA.

IIpuMeHsATH CBOICTBA HEPABEHCTB B X0/
peleHus 3a1ay.

OnpenejasaTe paBHOCUIILHBIE HEPABEHCTBA.

IIpuBoAMTH NIPUMEPBI PELLICHUI
HEpPABEHCTB.

Pemiars nvHEHBIE HEPABEHCTBA C OAHOMN
MePEMEHHOM, CUCTEMbI IMHEWHBIX HEPABEHCTB,
M300paXkaTh pelIeHHe Ha YUCIOBOM MPSIMOH,
J0Ka3bIBATh HEPABEHCTBA.

PemaThb TEKCTOBBIC 3aJa4M C IOMOIIBIO
JIMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOM.
HccaenoBars JIMHENHOE HEPABEHCTBO C

OJIHOYM IIEPEMEHHOM C MapaMeTpoOM.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS

32

[okyMeHT co3aaH B anekTpoHHow copme. Ne 63 ot 25.01.2024. UcnonHutens: KpaiHos A.A.
Ctpanuua 32 n3 78. CtpaHuua cosgaHa: 25.01.2024 15:09

g SIEKTPOHHbIIA
¥ TATAPCTAH




Ha3Banmue
pa3nena (TemMbl)

OcHoBHOe cogepKkaHue

OcHOBHbBIE BHUBbI 1€ATCJIbHOCTH

CBoiicTBa IeHCTBUHA C
HPPALMOHATIbHBIMU YHCIIAMH.
CpaBHeHME UPPALIMOHATBHBIX YHUCEIL.
MHOX€eCTBO JIEUCTBUTEIHLHBIX UHCEI.

[IpencraBneHus o pacIMpeHuUsIX
YHCIIOBBIX MHOKECTB.

JlonmycTuMble 3HaYEHUs
MEPEMEHHBIX B BBIPAKECHUSX,
coJiepKaimx apuhMeTHIECKHE
KBaJpaTHbIe KOPHU. TOXKIECTBEHHBIE
npeoOpa3oBaHMs BBIPAKEHUH,
coJiepKammx apuGmMeTuaecKue
KBaJIpaTHbIE KOPHU

Kypea (4mcsio o0yuaruuxcst
4aCOB)
TEKCTOBBIX 33Ja4 C IIOMOIIBIO anreOpbl
JMHENHBIX HEPABEHCTB C OAHOMN
MepEMEHHON
Yuciaau KBagparusle KOpHHU. DopMy/IMPOBATh ONpeeIeHue
BbIYHMCJICHHS: Apudmernueckuil KBaapaTHbIN KBaJIpaTHOI'O KOPHsI U3 YUCIIA,
KBaaparublii KOpeHb U ero ceorcrtsa. [Ionarue apu(METHUECKOTO KBaPaTHOTO KOPHSI.
KOpeHb UPPaLMOHAIBHOTO uncia. JlencTBus IIpuMeHATH OnEpannio N3BJICYCHUS
(17 9) C MppalMOHAIbHBIMU YHUCIAMH. KBa/IpaTHOI'O KOPHS U3 YMCIIA, HCHOJIB3YS [1PU

HEOOXOMMOCTH KAJbKYJIATOP.

OueHuBaTh KBAJIpaTHBIC KOPHU LEIBIMU
YHCIIaMU U IECATUYHBIMU JIPOOSMHU.

CpaBHUBATH M YNOPSAA0YNBATH
panMoHaIbHbIE U UPPALIMOHAJIBHBIE YHCTIA,
3allMCAHHBIE C MOMOILBIO KBAIPATHBIX KOPHEH.

BpInoHATH oniepanuu ¢
WPPALMOHATEHBIMU YHCIIAMH.

HMccenoBath ypaBHEHHE x> = @, HAXOJUTD
TOYHBIC U TPUOIMIKEHHBIC 3HAYCHUSI KOPHEH
npu

a>0.

HccaenoBarh ¢BOMCTBA KBAaIpaTHBIX
KOPHEM, MPOBO/ISI YACIOBBIE SKCIIEPUMEHTHI C
UCIIOJIb30BaHUEM KaIbKYIATOpa (KOMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apuPMETHUECKUX
KBa/IPAaTHBIX KOPHEW; MPUMEHATh UX IS
npeoOpa3oBaHMs BIPAKEHUM.

BbInoHATHL Npeodpa3oBaHuA BbIPAXKECHUN,
COZIepIKAIlMX KBAaIpaTHbIE KOPHU. BeIpaxxaTh
nepeMeHHbIe U3 Gpopmy.

BbluncjasTh 3HaYeHUA BHIPAKCHUN,
coJiepKallnX KBaJApaTHbIE KOPHU, UCIIOIb3Ys
MpU HEOOXOAMMOCTHU KAJIBKYJISATOP.

Hcnoab30BaTh B X0/1€ PEIICHUS 3a7a4
3JIEMEHTapHbIE ITPEACTABICHUS, CBA3aHHBIE C
npUOIKEHHBIMY 3HAUEHUSIMU BEIMYHUH.

3HAKOMHUTBCS ¢ UCTOPUEH Pa3BUTHS
MaTE€MaTUKHU

YpaBHeHust u
HEepaBeHCTBA:
KBaaparubie
YPaBHEHHS
(17 v)

KBagparnoe ypaBHeHHue.
®opMyita KOpHEH KBagPaTHOIO
ypaBHeHusA. KonnyecTBo
JENCTBUTEIILHBIX KOPHEN
KBaJpaTHOIO ypaBHeHUs. Teopema
Buera.

VYpaBHeHUsI, CBOAUMBIE K
JMHENHBIM ypaBHEHUAM WIH K
KBaJPAaTHBIM YPaBHEHUSIM.
KBaznpaTHO€ ypaBHEHUE C

Pacno3HaBath ypaBHEHHs C OJJHOMN
IIEPEMEHHOM, KBAaIpaTHBIC YPABHEHUS.

OmnpeneysiTe paBHOCUIIbHBIE YPABHEHUS.

IIpuMeHATH CBOMCTBA YPAaBHEHUM C OJHOU
IIEPEMEHHOM.

3anuceiBaTh GOpMyJ1y KOpHEN
KBaJPAaTHOT'O YPABHEHUS; pelIaTh
KBa/IpaTHbIC YPABHEHHS — IIOJIHBIE U
HETIOJHBIE.

OnpenensiTe KOJIMYECTBO IEHCTBUTENIBHBIX
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Ha3Banmue
pa3nena (TemMbl)

OcHoBHOe cogepKkaHue

OcHOBHbBIE BHUBbI 1€ATCJIbHOCTH

Kypea (4mcsio o0yuaruuxcst
4aCOB)
napameTpoM. PemieHne kBagpaTHbIX | KOPHEH KBaJIpaTHOTO YPaBHEHMS.
ypaBHEHUH C apaMeTpaMu. Hao0uo1aTh M aHAJIM3UPOBATH CBS3b
Pemrenne kBagpaTHbIX ypaBHEHHI, MEX1y KOPHSAMU U KOdpPUIeHTaMu
coJlepKaIIMX 3HaAK MOIYJIS. KBaJPaTHOT'O YPaBHEHUSI.
VYpaBHeHHE KaKk MaTeMaTHuyecKas dopmyamnpoBarb TeopeMmy Buera, a Takxke
MOJIEb PEAbHON CUTYaLUH. 00paTHyIO TEOpEMY, IPUMEHSTH 3TH TEOPEMbI
Pemrenne TekcToBBIX 3a1a4 € JUISL peLeHus 3a/1a4.
IMOMOIIBIO KBAaJPaTHBIX YPABHEHUI IIpoBoauTh Mpocreiimme UccjaeI0BAHUA
KBa/IPAaTHBIX YPaBHEHUM.
PemaTh TEKCTOBBIC 3a1a4UH.
3HAKOMHUTBLCH C UCTOPHEH PA3BUTHUSA
MaTEeMaTUKHU
Anredopanyeckue PaunonansHble BbIpaKeHUs. 3anuchbIBaTh anreOpanvyecKue BhIPaKEHUS.
BbIpa:KeHHS: ToxnecTBeHHBIE TPeoOpa3zoBaHUs Haxoautpb 101yCTUMBIC 3HAYCHUS
JpobHo- palMOHAIBHBIX BBIPAKEHUM. MEPEMEHHBIX B APOOHO-PAIIMOHATBHBIX
panuoHaIbHbIE Anrebpanyeckas 1poOb. BBIPAKEHUSX.
BbIPaKEHH S JlonmycTruMble 3HaY€HUS IEPEMEHHBIX BBINOTHATH YUCIOBBIE TOJACTAHOBKU U
(17 v) B JIpOOHO-PAIIMOHATIBHBIX BBIYMCJISTh 3HaYEHUE JPOOH, B TOM YHUCJIE C

BBIPOKCHUSX.

OcHOBHOE CBOMCTBO
anrebpanveckoit qpoou. CrnoxeHue,
BBEIYATAHUE, YMHOKEHUE U JICTICHHUE
anreOpanvecKux JApooOei.
Bossenenue anredpandeckoii qpoou
B CTETICHb

IIOMOIIBIO KaJIbKYJIATOpA.

®opMy.THPOBATH OCHOBHOE CBOHCTBO
asireOpandyeckoit 1poOH U MPUMEHSTh €ro JUIs
npeoOpa3oBaHus IPOOEi.

BbINOJIHATH TOXK/IECTBEHHbIE
npeoOpa3oBaHus pallMOHATLHBIX BHIPAKCHUH.

BbinoaHATsh AeiicTBusA ¢ anreOpanyecKuMu
npoosimu. [IpumensTs npeoOpa3oBaHus
BBIpaKEHUI JUI peleHus 3aay.

Boipa:kaTh nepemMeHHbIe 13 GOPMYIT
(pusnueckux, reoOMETPUYECKHUX,
OINMCHIBAIOUINX OBITOBBIE CUTYAIUN)

YpaBHeHnus u

JpoOHO-palmoHanbHbIe

Pacno3naBaTh 1poOHO-pallMOHATbHbIE

HEpPaBeHCTBA: ypaBHeHus. Pemenue npo6Ho- YpaBHEHUS.
ApobHo- palMOHANBHBIX YPAaBHEHU, Pematsb 1poOHO-panimoHaibHbIe ypaBHEHUS,
panuoHaJbHble | CBOIAIINUXCS K JIMHEHHBIM WIH K CBOJIAIINECS K JINHEHHBIM UJIU K KBAIPAaTHBIM
YPaBHEHUSA KBaJI[paTHbIM ypaBHEHUsIM. PerieHue | ypaBHEHUsIM, HCIOJIB30BATh METOJ 3aMEHBI
(19 9) JIpOOHO-pallMOHANIbHBIX YPaBHEHUI | IEPEMEHHOM.
METOJIOM 3aMEHBI IEPEMEHHOM. Pemath TeKkcTOBBIE 3aMa4UN
Penienne TeKCTOBBIX 3a/1a4 C anreOpanvecKuM CrocoOOM: ePEXOUTh OT
MTOMOIIBIO APOOHO-PAIIMOHATEHBIX CJIOBECHOU (hOPMYITHPOBKH YCIOBHS 3a7a49H K
ypaBHeHui. ['paduaeckas anre0panvecKoil MoJIeTTu MyTEM COCTaBIICHUS
MHTEpPIpETalusl YpaBHEHUH C JBYMsl | YPaBHEHUS; pEIIaTh COCTABIEHHOE YPaBHEHUE;
MepEMEHHBIMU WHTEPIPETUPOBATH PE3YJIbTAT.
Hcnoab3oBaTh rpaguieckyro
WHTEPIPETAUIO YPABHEHUN C IBYMSI
TIEPEMEHHBIMU
DOYyHKIUHA O6macTb OTIpEICIICHUS U Hcnoab3oBaTh QYHKIIMOHATBEHYIO
(1549) MHOIKECTBO 3HAYCHUI TEPMHUHOJIOTHIO 1 CUMBOJIMKY.
34
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Ha3zBanmue
pa3nena (TemMbl)
Kypca (4uciao
4aCOB)

OcHoBHOe cogepKkaHue

OcHOBHbBIE BU/IBI 1€SITE€TbHOCTH
o0yuaruuxcst

dbynkuu. CriocoOsl 3a1aHus
dbynkauit. 'paduk pyHKIIuM.
Utenue cBOMCTB (DYHKITUHU T10
e€ rpaduky. [Ipumepnl
rpaduKoB GYyHKIUH,
OTpaXAIOILUX peabHbIE
IIPOLIECCHI.

O yHKIMH, ONMCHIBAOIINE
PSAMYIO U 0OpaTHYIO
MPONOPIUOHAIBHBIE
3aBUCUMOCTH, UX TpapUKH.

Oynkuun y =x%, y = x>,y = S,

y= Jx ¥ uX cBoiicTBa

Haxoauthb 0651acTh OnpeseneHus 1
MHOYKECTBO 3HAUCHHUH ()YHKITHH.

BoruncjasaTs 3HaYeHus1 QyHKIHUH,
3aJIlaHHBIX opMynamMu (PU HEOOXOAUMOCTH
UCII0JIb30BaTh KAJIBKYJISATOP); COCTABJATH
Ta0MUbI 3HAYEHUH QYHKIHH.

OnucpiBaTh cBOiicTBa (PYHKIIMU HA OCHOBE
e€ rpaduuecKkoro mpeICTaBICHHUS.

HaxoauTth ¢ momombio rpadpuka QyHKImu
3Ha4YECHHUE OJHOM U3 pacCMaTpUBACMBIX
BEJIMYUH 110 3HAYEHUIO APYTOMU.

HccnenoBarhb npumMeps! rpauKoB,
OTPa)KAIOIIUX PEaIbHbIE MPOLIECCHI U SBJICHUS.
IIpuBOAMTHL MPUMeEPBI IIPOLIECCOB U SBICHUI
C 33JJaHHBIMHU CBOWCTBaMHU.

Bripaxath (popmMyJ10¥ 3aBUCHMOCTD
MEXy BEIMYMHAMH.

OnuceIBaTh XapakTep U3MEHEHUs OJHOU
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUs
JPYTOM.

Pacno3HaBaTh BUJIbI U3Yy4aeMbIX (QYHKIIHA.

Crpours rpaduxu GyHKIHMHA Y = x2,
k
y:x3’y: \/;,y: —.
X

Hcnosb30Barh (PyHKIMOHAIBHO-
rpaguyeckue npeacTaBJaeHus Uil pELICHUS U
UCCIIEIOBAHNS YPABHEHUU U CUCTEM
YpaBHEHUH.

IIpuMensaTs HU(PPOBLIE peCypPChI 11
MIOCTPOEHHUSI TPAPUKOB U UCCIIEIOBAHUS
CBOMCTB (PyHKIIUI

Aaredpanueckue
BBbIPAKeHHS:
Crenenu

(14 9)

CreneHb ¢ IeJIBIM ITOKa3aTeeM U
e€ CBOMCTBA.

CrangapTHBIN BUJ YKCTa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
MHUpa, JUTUTETLHOCTH MPOIIECCOB B
OKpY’KalollleM MHUpE

DopMyJIMPOBATH ONpeleleHUe CTENECHHU C
LIEIBIM OKA3aTENIEM.

DopMyJIMPOBATH, 3aANIUCHIBATH B
CHMBOJIMYECKOH (popMe U MILIIOCTPUPOBATH
NMpPUMeEPaMHU CBOMCTBA CTENIEHHU C LIEJIBIM
MoKasaTelIeM.

IIpumeHATH CBOMCTBA CTENEHU IS
peoOpa30BaHUs BRIPAKEHUH, COAEPKAIINX
CTEIICHH C IICJIBIM ITOKa3aTeIIeM.

BbINOJIHATH JeHCTBUSA C UHCIIAMH,
3allMCAHHBIMU B CTAHAAPTHOM BHU/IE
(YMHOXEHUe, IeJIeHHe, BO3BE/ICHUE B CTETICHB ).

MonyyaTts npeacraB/jieHue O 3HAYUMOCTH
JICWCTBUTEIIbHBIX YUCET B TPAKTUYECKOU
eI TEeILHOCTH YEJIOBEKa.

AHAJIM3UPOBATH U /1€J1aTh BBIBOJBI O
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Ha3Banmue
pa3nena (TemMbl)

OcHoBHOe cogepKkaHue

OcHOBHbBIE BHUBbI 1€ATCJIbHOCTH

Kypea (Yueio o0yuaruuxcst
4aCOB)
TOYHOCTH MPHUOIMKEHNSI HPPAIHOHAIBHOIO
4Kclla IPU PELLICHUH 3ajay.
OKpyrasTe UppaldoOHAIbHbIE YUCIA,

BBINOJIHATH NPUKHUAKY pe3yJbTara
BBIUMCJICHU, Oll€eHKY 3HaYCHHUI YUCIOBBIX
BBIPAKCHUI

Yucaa u Henenne ¢ octatkoM. CpaBHeHUs ®opMyJIMPOBATH OIPENICICHUS JEIUMOCTH

BbIYHMCJICHHS: LIEJIBIX YUCEII [T0 MOYIIIO HalEJI0, YNCEN, CPABHUMBIX 110 JAHHOMY

Jenumoctb HaTypaibHOro yucna. CBoiicTBa MOYJIIO.

(79)

cpaBHEHHUI 1o Moaymo. OcTaTku
CYMMBI U TIPOU3BEACHUS 110 JaHHOMY
MOJIYIIIO

BbINOJHATH ACICHHC C OCTATKOM.

Jdoxa3bIBaTh U NIPUMEHATH CBOMCTBA
CpaBHEHUH 10 MOLYJIIO.

HaxoauTh ocTaTKu CyMMBI M IPOU3BEACHUS
10 TAHHOMY MOJTYJIIO

IToBTOpEHUE U
00001IeHNE
(10 9)

IToBTOpEHME OCHOBHBIX MOHATHMN
1 METOJI0B KypCcOB 7 M 8 KJIaCCOB,
000011eHNE 3HAHUNA

Bri0upaTh, IPUMEHATH OLICHUBATH
€I0Cco0bI CPAaBHEHUS YMCEI, BBIUUCIICHU,
TOKJIECTBEHHBIX MPpeoOpa30oBaHUil BbIpaKEHUH,
pELIECHNS] YPAaBHEHU U CUCTEM YPaBHEHUMH,
HEPaBEHCTB, OCTPOCHUS IPaUKOB.

OcyuiecTBIAATH CAMOKOHTPOIb
BBIIIOJIHSIEMBIX JACHCTBUI U CAaMOIIPOBEPKY
pe3yabTaTa BEIYUCICHHUN, TPEOOpa3OBaHHMIA,
TTOCTPOCHUH.

Pemate 3a1a4M U3 peajbHOM KU3HH,
IIPUMEHATh MATEMATUYECKUE 3HAHUS IS
penenus 3a1a4d u3 Ipyrux NpeIMeToB.

PemaTe TeKCTOBbIE 32124, CDABHUBATD,
BBIOMPATh CIIOCOOBI PEIICHUS 3a/1auH.

Hcnosb30Barh (pyHKIMOHAIBHO-
rpaguyeckue npeacTaBJaeHUs Uil peIICHUs
3a1a4

9 KJIACC (HE MEHEE 136 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4A0 M XCS

4aCcOB)
DOyHkun Oynkuus. CoiicTBa QyHKUINII: OnuceiBaTh NOHATHE QYHKIIUH.
(254) HYJIM QYHKIIMH, TPOMEXKYTKU IIpuMensiTh cBOMcTBA GYHKUMIA: HYIH

3HAKOIOCTOSHCTBA (YHKIUH,
IPOMEXKYTKU BO3PACTaHUS U
yObIBaHUS QYHKIMH, YETHBIE U
HeuéTHbIE (PYHKIMHU, HauOoJIbIIee U
HaMMEHbIIIee 3HAYCHUS (PYHKITUH.
[Toctpoenue rpagukoB GyHKIMH

(yHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
(GyHKINH, TPOMEXYTKH BO3pacTaHUs U yObIBaHUS
¢GbyHKIMY, YE€THBIE U HEUETHBIE QYHKIUH,
HauOoJplIee M HAaMMEHbIIIee 3HaYeHUsT QYHKIINU.
Pacno3HaBaTh KBaipaTHBINA TPEXUJIEH,
YCTAHABJIUBATH BO3MOKHOCTB €I0 PA3JI0KEHUS
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HasBanmue
pasaeia (TemMbl)
Kypca (4uciao
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OcHOBHOe coep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

C MOMOUIbIO NPEOOpPa30BaHUM.

KBagpartusiii TpéxuneH. Kopau
KBaJPaTHOI'O TPEXUJICHA.
Paznoxenue kBapaTHOro
TpEXUJIeHa Ha JTMHENHbIE
MHOXHUTEJIIH.

KBagpatuunas QyHKuus u eé
cBoiictBa. [lapaboia, kKoopaAUHATHI
BEPLIMHBI 1apaloJIbl, OCh
cummeTpun napabdosnsl. [Toctpoenue
rpaduka KBaapaTHIHON (HYHKIIHH.
[Tonoxenue rpaduka KBaApaTUIHON
(GyHKLUU B 3aBUCUMOCTH OT €€
kod(¢urmenToB. Vcnonb3oBanue
CBOWCTB KBaJIpaTUYHON (QYHKLIUU
JUTS peUIeHus 3aj1ad.

CrenenHble (PyHKIIMU C
HATYpaJIbHBIMH [TOKA3aTEISIMH, UX
rpaduKu 1 CBOMCTBA.

['paduku pynkumit: y = Jx,
y=3x,y=1x|

Ha MHOKUTEIIH, PACKJIAbIBATH HA JIMHEelHbIe
MHOKHUTEJIH KBaJPaTHBIN TPEXWIEH C
HEOTPULIATENbHBIM IUCKPUMHUHAHTOM.

Pacno3HaBaTh KBaJpaTHUHYIO (DYHKIHIO 11O
dhopmyie.

IIpuBoaUTH NpUMePHI KBAIPATUIHBIX
3aBUCUMOCTEH U3 pealibHOM JKU3HHU, PU3HMKH,
TeOMETPHH.

BoisiBasTh 11 0000111aTH 0COOEHHOCTH TpaduKa
KBaJApaTHUHOH QyHKIMH y = ax® + bx + c.

OnpenenasiTe KOOPAUHATHI BEPILINUHBI
napaboJIbl, OCh CAMMETPHUU TTapadoIIblL.

Crpontsb rpaguky KBaJpaTUYHbIX (QYHKIIMH,
3a1aHHBIX (OpMyJIaMH BUJA V = ax’, y = ax* + ¢,
y=@x+byl+c,y=ax*+bx+ec.

BbinoHATH nHocTpoenne rpadhukoB QyHKIUI
C MOMOIIBIO NTpeoOpa3zoBaHuil BUA:

Jx) = fix) + a; fix) — flx + a); fix) — k),
Jx) = Alx]), fix) = [fx).

Pacno3HaBaTh creneHHbIE QYHKIUH C
HaTypaJbHBIMU [IOKA3aTEISIMH, CTPOUTH I'paduKu
CTCTICHHBIX (DYHKIIMH C MOKa3aTensiMu 2 u 3.

Hcnoan3oBatk cBoOiicTBa rpaduKoB
CTETIEHHBIX (DYHKIIHIA C HATYpaTbHBIMU
HOKa3aTeIsIMM MIPU PELICHUH 3a/1a4.

Crpounts rpapuxu GyHKIMH y = Jx s y= I,
y=lx|

AHAIU3MPOBATH U NIPUMEHATH CBOIiCTBA
M3YYEHHBIX (DYHKIHIA U1 X TIOCTPOCHHUS, B TOM
qucJie ¢ TOMOIIBIO IIM(PPOBBIX PECYPCOB

YpaBHeHus u
HEPaBeHCTBA:
KBaaparusie
HepaBeHCTBa
(154)

[ToHsiTHE O pelIeHNN HEPABEHCTBA
C OZHOM NIepEMEHHON. MHOXKECTBO
pelIeHn HEPaBEHCTBA.

KBaaparHbie HEpaBeHCTBA C
OJHOI mepeMeHHol. Pemenue
HEPaBEHCTB IpaUueCKUM METOIOM
Y METOJIOM UHTEPBAJIOB.
HepaseHnctBa, conepsxaime 3HaK
MOJYJIS.

CucTtemMbl HEpaBEHCTB C OAHOU
MepEeMEHHO. PelieHnne TeKCTOBBIX
3a71a4 C MIOMOILIbIO HEPABEHCTB,
CHCTEM HEPaBEHCTB.

HepasenctBo ¢ nByms
nepeMeHHbIMU. Pelienne
HEPABEHCTBA C IByMS

nepeMeHHbIMH. ['paduueckuit Mmetos

Yurarh, 3a1IMCHIBATh, IOHUMATD,
HHTEPNPETHPOBATH HEPABEHCTBA; UCIIOIb30BAThH
CUMBOJIMKY U TEPMHHOJIOTHIO.

BbinoaHaTh NpeoOpa3oBaHUs HEPABEHCTB,
HCNOJIb30BATh /IS IPE0Opa30BaHUs CBOWCTBA
YHUCJIOBBIX HEPABEHCTB.

Pacno3HaBaTh KBaJIpaTHbIE HEPABEHCTBA C
OJIHOY IIEPEMEHHOM.

PemaTep KBagpaTHOE HEPABEHCTBO
rpaM4ecKuM METOJIOM U METOI0M MHTEPBAJIOB.

PemaTe KBaJpaTHBIE HEPABEHCTBA, UCIIOJIB3YS
rpaduyecKre npeacTaBIeHusl.

Pematb HEpaBEHCTBA, COACPKAILNE 3HAK
MOZYJIS.

N300pakaTh perieHne HEPaBEHCTBA C OTHOM
IIEPEMEHHON U CUCTEMBI HEPABEHCTB Ha
KOOPJAMHATHOW MPSIMOM, 3aNIMChIBATH PEIICHHE C
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HasBanmue
pasaeia (TemMbl)
Kypca (4uciao
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OcHOBHOe coep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

PELICHUs CUCTEM HEPABEHCTB C
JIBYMsI iepeMeHHbIMU. CHUCTEMBI
HEPaBEHCTB C ABYMS IIEPEMEHHBIMU

MOMOIIIbIO CUMBOJIOB.

OcBanBaTh M IPUMEHSTHh HEPABEHCTBA MPU
PELICHUHU PAa3IMYHBIX 337124, B TOM YHCIe
MPAKTUKO-OPUEHTUPOBAHHBIX.

Pacno3HaBaTh HEPaBEHCTBO C ABYMs
MepEMEHHBIMHU.

IpumeHsATH rpadUECKUI METO] PEILICHUS
CHCTEM HEPaBEHCTB C JBYMS IEPEMEHHBIMU

YpaBHeHust u
HepaBeHCTBA:
YpaBHeHus,
HEepPaBEeHCTBA H
HX CHCTEeMbI

bukBanpaTHble ypaBHEHUS.
IIpuMmepsl IPUMEHEHNUH METO/I0B
PaBHOCHJIBHBIX NTPe0Opa30BaHui,
3aMEHbI IEpEMEHHOM, Ipa)uyeCcKOro
METOJIa IPU PELIEHUHN YPABHEHUN

PemaTh OMKBagpaTHBIC ypaBHEHUS.
IIpuMeHSTH MeTObI PAaBHOCHIHHBIX
npeoOpa3oBaHUiA, 3aMEHBI TIEPEMEHHOM,
rpagu4YecKoro MeTo/1a MpHu PEIICHUH YpaBHEHUN
3-i u 4-1i cTeneHen.

BO3pacratomas (yobIBaroIas)
nocienoBaTenbHOCTh. CriocoObl!
3aJJaHus TI0CJIeI0BAaTEIbHOCTH:
OIMCATENIbHBIN, TAOJIMYHBIN, C
MOMOIUIbIO GOPMYJIBI
N-TO WIEHA, PEKYPPEHTHBIN.
Apudmernueckas u
reoMeTpHUECcKasl IPOrpPeCcCuu.
CaoiicTBa 4ieHOB apu(MeTHIECKON
Y T€OMETPUYECKON ITPOrpeccuil.
DopMyIsl 17-TO YJIEHA
apu(MeTHUECKON U TeOMETPUYECKON

(254) 3-ii u 4-i1 cTeneHe. Pematpb 1poOHO-paliioHaIbHbIE YPaBHEHUS U
Pemenue npoOHO-pallMOHATIBHBIX | HEPABEHCTBA.
YpaBHEHUH U HEPABEHCTB. Pacno3HaBaTh JTMHEHBIE YPABHEHUS C IBYMSI
Pemenne cuctem ypaBHEHMH ¢ IIEPEMEHHBIMH.
JIBYMs IIepeMEHHbIMU. Penienue Ctpouts rpaduKi ypaBHEHHIA, B TOM YHUCIIE
IIPOCTEHMIINX CUCTEM HEIMHEWHBIX HCII0JIB3Ys HH(POBBIE pecypChl.
YPAaBHEHUH C ABYMsI IEPEMEHHBIMH. PemaTe npocreinime CUCTEMBI IBYX
['paduueckuit MeTo] pereHus HEJIMHEHWHBIX YPaBHEHUH C JBYyMsI IEPEMEHHBIMHU.
CHUCTEMBI HEJIMHEVMHBIX YPABHEHUM C IIpuBoauTHL rpaguYecKyI0 HHTEPIPETANHIO
IByMms niepemeHHbIMU. Crucrema pELIEHUs ypaBHEHUS C IBYMS IIEPEMEHHBIMU U
JIBYX HEJIMHEWHBIX YPaBHEHUH C CUCTEM YpaBHEHHUH C IBYMsI [IEPEMECHHBIMH.
JIBYMs IIEPEMEHHBIMU KaK MOJEIb PemiaTh TeKkcTOBBIE 321241 AIreOpanyecKuM
peaTbHOM CUTYalluu. CrocoOom.
CucreMa HEJIMHENHBIX ypaBHEHUN HccaenoBarb cucTeMbl HEIIMHEWHBIX
C IapamMeTpoOM. YPaBHEHUH C IapAMETPOM.
IIpocreiilne HepaBeHCTBA C Pemwrats npocreiiiire HepaBeHCTBaA C IBYMs
JIBYMsI IEPEMEHHBIMU U UX CUCTEMBl | IEPEMEHHBIMHU M UX CUCTEMBI
YuciioBbie ITonsTHE YKnCIOBOM OcBauBaTh M NIPUMEHSATDH VHIEKCHbBIE
nocJjenoBaTejbH | nocienoBaTesbHOCTH. KoHeunble 1 | 0003HaYeHUsI, CTPOMTH pevyeBble
OCTH M OECKOHEUHBIE TIOCIIEJOBATEIbHOCTU. | BBICKA3BIBAHMS C UCIOJIb30BaHUEM
nporpeccuu OrpanuyeHHas TEPMUHOJIOTMH, CB3aHHOW C TOHATHUEM
(254) [IOCJIEI0BATEIbHOCTh. MOHOTOHHO I10CJIEIOBATEIbHOCTH.

OnpeneasiTe BUABI MOCIIEI0BATEILHOCTEH:
OrpaHHYEHHAas MOCIeI0BATEIbHOCTh, MOHOTOHHO
BO3pacTaroras (yobIBaroras)
MOCIIEZI0BATEIHHOCTb.

AHAJIU3MPOBATH POPMYITY 71-TO UJIeHA
MOCIIEZIOBATEILHOCTH WA PEKYPPEHTHYIO
(i)OpMy.]'Iy U BBIYUCJIATDH YJICHBI
MOCIIeI0BAaTEeILHOCTEH, 3a/JaHHBIX STUMH
dbopmynamu.

YcranaBJiuBaTh 3aKOHOMEPHOCTD B
MOCTPOSHHH TTOCIIEIOBATEIHBHOCTH, €CITH
BBITIMCAHbBI IEPBHIE HECKOIBLKO €€ UJICHOB.
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4acoB)
nporpeccuii. DopMyIbl CyMMBI Pacno3snaBaTh apudMeTHUECKYIO U
NEPBBIX /7 WICHOB apU(METHUECKONW | TEOMETPHUECKYIO MPOTPECCHH MIPU PA3HBIX
Y TE€OMETPUYECKON ITPOrpeCcCuil. crioco0ax 3aJjaHusl.
3aa4u Ha IPOLIEHTHI, PemaTsb 3a1auu ¢ UCONb30BaHUEM (hOpMYI
0OaHKOBCKHUE BKJIA/bl U KPEAUTHI. n-TO 4ieHa apu(METUUECKOH U FeOMEeTPUYECKOMN
IIpencraBnenue 0 CXOAUMOCTH IIPOTPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.
II0CJIEI0BATEIBHOCTH, O M300paxkarh 4ieHBI OCIEA0BATEIBHOCTH
CYMMHPOBaHUH OECKOHEYHO TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH.
yOBbIBaIOLIEH reOMeTprUIeCcKOn PaccmarpuBath npuMepbl POLECCOB U
[IPOIPECCUM. AIBJICHMH U3 PEAIbHOM KU3HU, WUIIOCTPUPYIOLIUE
Meton maTeMaTn4ecKou U3MEHEeHHE B apu(METUUYECKON POrPECCHH, B
uHaykuuu. [Ipocreiimue npumepst reOMETPHUECKON TPOTPECCUH; H300paxaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH IpapUUECKH.
PemaTs 3a1a4u Ha IPOLIEHTHI, 0AHKOBCKHE
BKJIJIbl U KPEIUTOBAHHUE.
IIpencraBasaTh 6€CKOHEUHbIE IEPUOANUECKUE
JIpoOH B BHJIC OOBIKHOBEHHBIX.
3HAKOMMTBCS € MOHATHEM CXOAUMOCTH
II0CJIEI0BATENBHOCTH, HAXOAUTh CYMMY
0ECKOHEUHO yOBIBAOIIEH reOMETPUIECKOM
IIPOrPECCHUH.
IIpumeHsATH MeTOA MaTEMaTUUYECKON
VUHAYKLUH.
3HAKOMHTBCS € MCTOPUEH Pa3BUTH
MaTEMaTHKU
Aaredpanyeckue Kopensb n-i crenenu. CoiicTBa DopMyJIMPOBATh ONpeAeJIeHUsI KOPHS n-1
BBIPaKCHUS: KOpHsI n-i1 creneHu. CTENneHs ¢ CTETICHU U CTETNEHH C PALIMOHAIBHBIM
Crenensn ¢ palOHAIBHBIM IOKA3aTEIEM U €€ IIOKa3aTeJeM.
PALMOHAJIBHBIM | CBOMICTBA. IIpuMeHATH Onepanuo U3BJIEUEHUS KOPHS n-1
noKasareJjiemMm ToxaecTBeHHbIE TPeoOpa30BaHUs | CTENICHH, MCMOJIb3YH P HEOOXOAUMOCTH
(12 v) BBIPAKECHUM, COACPIKALIUX KOPEHb KaJIbKYJIATOP.
n-y crerneHy. ToXKIeCTBEHHbIE BbpI4ucasATh 3HaYEHUE CTETIEHH C
npeoOpa30BaHus BhIpAKEHHIH, palMOHAIbHBIM IOKA3aTENEM.
COJIEpXKAIINX CTEIIECHb C OueHuBaTh 3HaYCHUE KOPHS -1 CTEINICHHU,
palOHaIbHBIM IIOKAa3aTeIEM 3HAUEHUE CTENIEHU C PAllMOHAIBHBIM [T0KA3aTeIeEM
LEIBIMU YUCTIAMH U JECITUUHBIMU IPOOSMHU.
CpaBHHBATB M YNIOPSA04YMBATH
palroHaNIbHbIE U UPPALMOHAIIBHBIC YHCIIA,
3alMCaHHbIE C TOMOUIBIO KOPHS 1-U CTENEHH,
CTENEHN C PALIMOHAIBHBIM IIOKA3aTElIEM.
BbINoHATH TOXK/IECTBEHHbIE TPe0Opa3oBaHus
BBIPAKECHM S, COJEPIKAILETO KOPEHb N-1 CTENEHH,
CTENEHb C PAllMOHAIBHBIM OKA3aTEIIEM.
3HAKOMHTBCS € HCTOPHEH Pa3BUTH
MaTEMaTHKU
IToBTOpEHUeE, Yucia v BbIYMCIeHUS (3aMHCh, OnepupoBaTb NOHATHEM YHCIOBOTO
o0o01menne, CpaBHEHHE, NEUCTBHUS C MHOYECTBA.

39

[okyMeHT co3aaH B anekTpoHHow copme. Ne 63 ot 25.01.2024. UcnonHutens: KpaiHos A.A.
Ctpanuua 39 n3 78. CtpaHuua cosgaHa: 25.01.2024 15:09

g SIEKTPOHHbIIA
¥ TATAPCTAH




Ha3Banue
pasaeia (TemMbl)
Kypca (4uciao

OcHOBHOe coep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

OKpYyTJIeHUE, MPUOIMKEHHUE, OLICHKA)

4acoB)
cucTeMaTH3alusl | JCHCTBUTEIbHBIMU YUCIIAMH, AKTYaJIu3upoBaTh TEPMUHOJIOTHIO U
3HAHMIH! YHCIIOBAs MPSMAast; TPOLIEHTHI, OCHOBHBIE /IeiicTBHS, CBSI3AHHbIE C YHCJIAMU:
(34 9) OTHOUICHHUS, TPOMOPIUY; HATypaJIbHOE YKCIIO, TIPOCTOE U COCTABHOE YHCIIO,

JETMMOCTh HAaTYPaJIbHBIX YUCEI, TPU3HAKI
JIETTMMOCTH, 11€JI0€ YUCII0, MOIYJIb YUCIIA,
OOBIKHOBEHHASI M JICCATHYHAS APOOb,
CTaHJAPTHBINA BU] YUCIIA, apU(PMETHUUCCKHUM
KBaJPaTHBIN KOPEHB.

BbInoJHATH 1eHCTBUSA, CPABHUBATH U
YHOPSiA0YMBATH YKCIIA, TPEICTABIIATh YMCTIa Ha
KOOPAMHATHOU MPSIMO, OKPYTJISTh YUCIIA;
BBINIOJIHATH NPUKHUIKY M OLEHKY pe3yJibTara
BBIYHCIICHU.

PemiaTh npakTH4ecKue 3aa4u, COJACpKaIINC
MIPOIEHTHI, JOJIM, YACTH, BbIPAKAIOIIINE
3aBUCUMOCTH: CKOPOCTh — BpEMs — pacCTOSIHUE,
I[eHa — KOJIMYECTBO — CTOUMOCTh, 00BEM PabOThI —
BpeMsi — POU3BOAUTEIILHOCTD TPY/A.

Pa30oupatp peanbHble )KM3HEHHbBIE CUTYalIHUH,
(opmyaupoBaTh X Ha SI3bIKE MATEMATUKH,
HaxOJUTh PElIeHUE, IPUMEHSII MaTEMaTUUECKUI
anmnapar, MUHTePIPETUPOBATh PE3yJIbTaT

TexcToBble 3a1a4u (pemieHue
TEKCTOBBIX 3a71a4 apU(PMETUUECKIM
U aJireOpandyeckuM Crocodammu)

Pemath TeKCTOBBIC 3a71a9u apU(PMETHYECKIM
CrocoO0M; U3BJIEKATh HEOOXOIUMBIE JaHHbIE,
Mpe/icTaBIeHHbIE B BepOaIbHOM, TpauuecKoM U
TaOJIMYHOM BHUJIE.

PemaTth TEKCTOBEIC 3aga4u ¢ IOMOIIIBIO
BBCACHU IIEPECMCHHEBIX, COCTABJIATEL YPABHCHMA,
HCPaBCHCTBA, CUCTCMBbI ypaBHeHI/Iﬁ " HCPABCHCTB
110 YCJIOBHUIO 3a/1a4n

AnredpanyecKue BbIPaKeHUsI
(mpeobpazoBaHue anredOpanyecKux
BBIPAXCHUH, JOMYCTUMBIC 3HAYCHUS )

OnepupoBaThb NOHATUSIMH: CTETIEHb C LEIBIM
nokasaresueMm, apu(pMETHUECKII KBaIpaTHBIN
KOpeHb, MHOT'OUJIEH, ajredpanyeckas 1poob,
TOKJIECTBO.

BbINOJIHATH OCHOBHbIE 1€liCTBUSA
BBITIONHSATH PacyeThl o (hopmynam,
peoOpa3oBBIBATH IIEIbIe, IPOOHO-PAIIMOHAIBHEIE
BBIPAYKEHHS U BBIPAKEHHUSI C KOPHSMH,

131ech npeicTaBICHBI 3JIEMEHTHI COJIEPKAHUS Kypca, M3yvaBIInecs: B 5—3& Kiraccax u Tpedyromme
MOBTOPEHHUsI, 0000IIeHUs U cucTeMaTr3auu. O0paiaThCs K 3TOMY MaTepHally MOKHO B BUJIC aKI[EHTa
Ha 3aBepIUIAIOLIEM ATare U3yYeHUs Kypca 9 Kiacca Wid pacipeessiTh 10 COOTBETCTBYIOIIUM
TEeMaTHYECKHUM pa3JieiaM, N3yJaeMbIM B T€UEHHE yIeOHOTO roa.
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HasBanmue
pasaeia (TemMbl)
Kypca (4uciao
4acoB)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

pean30BbIBAaTh PA3JI0KEHUE MHOTOYJIEHA HA
MHOXUTEJH, B TOM YUCJIE C UCIIOJIb30BAHUEM
(hopMyIT pa3HOCTH KBAIpaTOB, CyMMBI 1 Pa3HOCTH
KyOOB, KBaJipaTa CyMMbI U Pa3HOCTH, Ky0a CyMMBI
U Pa3HOCTH; HAXOJUTH JOMYCTUMBbIE 3HAUCHUS
NEPEMEHHBIX I APOOHO-pallMOHATBHBIX
BBIPAXEHUM, KOPHEH.

MopaeaunpoBaTth ¢ oMoIIbI0 GopMyIl
peayIbHbIE MPOIIECCHI U ABJICHUS

@yHKkIUHU (IOCTPOEHUE,
CBOMWCTBA MU3Y4YEHHBIX (YHKLUH;

rpaduueckoe perieHne ypaBHeHU! U

UX CHCTEM)

OnepupoBaTh NOHATUAME: QYHKIUS, TPAPUK
¢byHKIMY, HYTH QYHKUINU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEKYTKH BO3PACTAHHUS,
POMEKYTKH yOBIBaHUS, HAUOOJIBIIIEE U
HaMMEHbIIIee 3HAYCHUS (PYHKIUH.

AHAJIU3UPOBATh, CPABHUBATH, 00CYKIATh
CBOMCTBa (PYHKIIUH, CTPOUTH UX IpadUKH.

OnepupoBaTb NOHATUSIMM: TIpsSMast
HPOTMOPIMOHATIBHOCTh, O0OpaTHAs
MIPOIOPLIMOHAIBHOCTb, TUHEWHAsS PyHKINS,
KBajpaTH4Has QyHKIUs, napaboia, runepooa.

Hcnoub3oBarb rpaduKu 15 ONpeaeIcHUS
CBOMCTB, ITPOLIECCOB U 3aBUCUMOCTEH, [T
pelieHus 3a/1a4 U3 IpYyrux yueOHbIX IPEIMETOB U
peanbHOM )KU3HU; MOAEJIMPOBATH C ITIOMOIIBIO
rpaduKOB peasbHbIE MPOLIECCHI U SABJICHUS

BoipaxkaTts popMys1aMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMHU, MOJIEJIMPOBATH PEAIbHbIE
MIPOLIECCHI.
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IIpumepHnas padouyas nporpamma yue0Horo kypca «I'eomerpusi» Ha
yYIiy0JIéHHOM YpoBHe. 7—9 Kiacchbl

Hean n3yyeHus yueOHOro Kypca

['eomeTpust Kak OAWH U3 OCHOBHBIX Pa3/ENIOB LIKOJIBHOM MAaTEMAaTHKU, UMEIOIIUN
CBOEH 11eJ1bI0 00€eCTIeUnTh U3yUYE€HUE CBOMCTB U pa3MepoB GUTYpP, UX OTHOIICHHUM U
B3aMMHOE PAaCIIOJIOKEHHUE, ONHUPAETCS Ha JIOTHYECKYIO, TOKA3aTEJIbHYIO JIMHHUIO.
«MareMaTuky yXe€ 3aTeéM Y4YWUTh HaJ0, YTO OHA YM B HOPSANOK NPUBOIUAT», —
NUCAJI BEIUKUM pyccKku yu€HblM Muxamn BacunbeBnd JIoMoHOCOB. LleHHOCTH
U3YYEHUSI T€OMETPUU B OCHOBHOM IIKOJIE 3aKJII0YAETCS B TOM, YTO OOyYArOIIHIICS
CMOXET HAay4duTbCS TNPOBOJUTH JOKA3aTEJIbHBIE  PACCYKIECHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYECHUS, JOKa3bIBATh HCTUHHBIE YTBEPKIACHUS U CTPOUTH
KOHTPIPHUMEPBI K JIOXKHBIM, IIPOBOJHUTH PACCYKJIEHHS OT IMPOTUBHOIO, OTINYATh
CBOMCTBa OT MNPU3HAKOB, (QOpMYIUpOBaTh oOpaTHbIe YyTBepkaeHUs. Ocoboe
3HAUEHHUE JOKa3aTelbHas JUHUS UMEET JUIsl YIIIYyOJIEHHOIO U3yYEHUs MaTEMATHUKHU.
BmecTte ¢ Tem He cienyeTr 3a0bIBaTh ClOBa (PpaHIly3cKOro mareMaruka JKaHa
JIpeI0HHE, MPEOCTEPEraBLIEro YUUTEN OT U3IHUIIHETO (opMaiu3mMa, 0OCOOEHHO B
OTHOILIIEHUM OCHOBAaHUU reoMmeTpuu: «YTo KacaeTcs AENUMKATHON mpoOJIeMBbl
BBEJICHUSI «aKCHOM», TO MHE KaXXETCs, YTO Ha MEpPBBIX MOpax HYKHO BOOOIIE
u30eratb MPOM3HOCUTH camMoO 3TO cioBo. C Apyroil »*e CTOPOHBI, HE CIEAYyEeT
yIyCKaTb HU OJHOW BO3MOYKHOCTH J1aBaTh INPUMEPHI JOTMYECKUX 3aKIFOUYCHUM,
KOTOpblE KyAa B OOJbIIEH Mepe, yeM HuJes aKCHOM, SBIISIIOTCS WMCTUHHBIMU U
€AMHCTBEHHBIMHU JIBUTATEISIMA MAaTEMaTUYECKOrO MBIIUIEHU». BaxHO, YTOOBI
YYEHUK, OBJIAACBIIMKA MCKYCCTBOM pacCyXJaTb, MOI IPUMEHATH €r0 U B
OKpYy’Karomen >XU3HU. M B 3TOM COCTOMT Ba)XXHOE BOCIIMTATEIBHOE 3HAYCHUE
U3YYEHHs] TEOMETPHUM, IIPUCYLIEe HMEHHO OTEYECTBEHHONM MaTeMaTH4YECKOU
LIKOJIE.

BTopo# 1enbl0 M3y4eHHs T€OMETPHUM SBIAECTCS HAy4YUTHCA MCIOJIB30BAaTh €€ B
KA4eCTBE MHCTPYMEHTA IIPU PEIICHUN KaK MAaTEMATHUYECKUX, TaK U MPAKTHUYECKUX
3a7a4, BCTPEYAIOIIMXCS B PEATbHOM JKU3HU. YUEHUK JOJDKEH HAYyUYHUThCA
ONPENEIUTh T€OMETPUUYECKYIO (PUTYpPY, ONMHCATh CIIOBAMH YEPTENK WIIM PUCYHOK,
HalTH IUIOLIAAb 3€MEJBHOTO Y4YacTKa, pacCUuTaTb HEOOXOJUMYIO JUIMHY
ONTOBOJIOKOHHOTO KaOeniss win TpeOdyeMmble pa3Mephbl Tapaxa st aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTENbHAS JIMHUSA B U3yYEHUH T€OMETPHUH B
HIKOJIe, HE MEHee BakHasg, uyeM mnepBas. CrocoOCTBOBATH 3TOMY MOTYT 3ajauu
MPAKTUYECKOTO XapaKTepa, MPU PACCMOTPEHUH KOTOPBIX MOXKHO O0y4yaTh JeTei
CTPOUTh MAaTEMATHYECKHUE MOJEIN PEANbHBIX KU3HEHHBIX CUTYyallud, MPOBOJHTH
BBIYMCJIEHUS U OLIEHUBATH aJIEKBATHOCTh MOJYYEHHOTO pe3yibpTara. KpaitHe BaxHO
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NOAYEPKUBATL CBSA3M TE€OMETPUM C JOPYTMMHM IPEIMETAMH, MOTHBUPOBATH
UCIIOJIb30BaTh  ONpEAENICHUsT  IeOMeTpuYeckux  (Guryp W TIOHATHUH,
JEMOHCTPUPOBATh NIPUMEHEHHUE MOJIYYEHHBIX YMEHMA B (PU3UKE M TE€XHUKE. JTU
CB3M HauOoisiee spKO BUAHBI B Temax «Bekropb», «TpuroHomerpuyeckue
COOTHOLIeHUs», «Meton koopauHat» U «Teopema Iludaropar.

Oco6eHHOCTh Kypca yriyOJEHHOIO U3y4eHHUs] TeOMETPUU COCTOUT HE B TOM, YTO
no0aBiigeTcst 00JIBIIOE KOJIMYECTBO HOBBIX TEM, a B TOM, YTO YYallIHeCs HE MPOCTO
3HAKOMATCS C ONPEACIEHHBIMU TOHATUSAMM, & YBEPEHHO OBJIAJCBAIOT HMH.
CyiiecTByromme TeMbl MporpaMmbl 0a30BOr0 Kypca T€OMETPUM M3Y4aroTCs Ha
Oosnee riyOOKOM ypOBHE, a ydalluecs MPHOOpPETaroT YMEHHMsI, IOMOTaIOLUIUe UM
YBEPEHHO INPUMEHATH CBOU 3HAHMS HE TOJIBKO B MATEMaTHKE, HO U B CMEXHBIX
npeaMeTax, Mpexzae Bcero (u3uMke M HMH(POpMATHUKE, a TaKXKe IMO0JIb30BaThCA
ITOJTYYECHHBIMH 3HAHUSIMU IIPU PEIICHUU TPAKTUYECKUX 3a/1a4.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHE

CornacHo 6a3ucHOMy IUIaHy, B 7—9 Kiaccax u3ydaercsi yriiyOJE€HHbIN y4eOHbIH
Kypc «l'eoMeTpusi», KOTOpPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pPa3eibl
conepxkanus: «Havama  reomerpum», «TpeyronbHukn», «OKpy>XKHOCTBY,
«YetbIpéxyronpHukny», «I[lonobue», «neMeHTsl TpUroHoMeTpumn», «Ilnomaam», a
Takxke «MeTton koopauHaty, « Bekrops», «IIpeoOpazoBaHus MIIOCKOCTH.

B y4yeOHOM maHe Ha M3y4Ye€HHE Kypca T€OMETpUMUM Ha YriayOJI€HHOM YpOBHE
OTBOJUTCA HE MeHee 3 y4yeOHBIX 4YacoOB B HENEII0 B TEUEHUE KaXJAOro Troja
oOyuenus. Beero 3a 3 roga oOyuenust — He meHee 306 yacos.

Conepxanue ydeOHOro Kypca (1mo roaam o0y4deHmusi)

7 KJIACC

Hauaga reomerpun

HMctopuss BO3HUKHOBEHHMsT M Ppa3sBUTUS TeoMmeTpud. HavanbHbple DNOHATHA
reomeTpun. Touka, mpsmas, OTpe3ok, jyd. [lonsarume 00 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACICHUN.

B3auMHOe pacrnonokeHre TOYeK Ha MpsMou. IM3mepeHune UIMHBI OTpe3Ka,
pacCTOAHUE MEXKIY TOUYKAMMU.

[Tonynockocte 1 yroia. Buasl yrios. MI3mepenne BeinurH yriioB. BepTukanbHble
U cMexHbIe yribl. [lapamienbHble U NEPIEHAUKYISIPHBIE IPsMbIE. PaccTosiHME OT
TOYKH 10 npsiMou. buccekrpuca yria.
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Jlomanasa. Bunel nomasbix. Jlnuna nomanou. MuoroyronsHuku. Ilepumerp
MHOTrOyroyibHuKa. [IoHsITHE O BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.
[lepBuyHBIC PEACTaBICHUS O PABEHCTBE PUTYP, UX PACIIOJIOKEHUHU, CHMMETPHUH.
[Ipocrenimme noctpoenust. UHCTpyMEHTBI UIs1 U3MEPEHUM U TIOCTPOEHUM.

TpeyronbHuKu

Buasl TpeyrosbHUKOB:  OCTPOYTOJIbHBIE, MPSMOYIOJIBHBIC, TYIOYTOJIbHBIE,
paBHOOEApEHHBIE, pPAaBHOCTOpOHHME. Menuana, OuccekTpuca ©  BBICOTA
TPEYTOJIbHUKA.

PaBenctBOo  TpeyronbHuUkoB. IlepBeli ©  BTOpOM NPU3HAKA  PABEHCTBA
TPEYrojabHUKOB. PaBHOOEeApeHHBIE TPEYyrolbHUKM M HX cBoWcTBa. Ilpu3Hak
pPaBHOOEIPEHHOTO TPEYroJbHUKa. TpeTuil Npu3HaK PaBEHCTBA TPEYTrOJIbHUKOB.
CooTHOmIEHUsT MEXAYy CTOPOHAMM H yIVIAMH TpeyrojpHHKa. HepaBeHcTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBa OCEBOM cuMMeTpuu. IIpumepsr
CUMMETPUU B OKPYKAIOLLEM MUPE.

IHapamiensHbie npsaMbie. CymMMa yriioB MHOTOYTOJIbHUKA

[TapaiuieTIbHOCTh TIPAMBIX, UCTOPUYECKUE CBEACHUS O MocTyhare EBkimaa m o
pomu JloOGaueBCKOro B OTKPBITUM HEEBKJIMAOBOW TeoMmeTpun. CBOWCTBA U
MPU3HAKN MapauiebHbIX NpsaMbiXx. CymMMa yriioB TpeyroJbHUKA. BHEMIHUE yriibl
TpeyrosbHuka. CyMMa BHYTPEHHMX YIJIOB MHOTOYIOJIbHUKAa M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyroJibHbIE TPEYTOJIbHUKH

[Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYroJbHUKOB. [leprneHaukynsap u
HakJIOHHAs. CBOMCTBO MEAWAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, POBEAEHHON K
runotenyse. [IpsMoyroyibHbIN TPEYTOJIBHUK C YoM B 30°.

OKpy,KHOCTH

[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYKHOCTH M Kpyra: LIEHTp, pajuyc,
JIAAMETP, XOpJa, UX CBOMCTBA. B3anMHOE pacronoKeHrne OKPYKHOCTH U IIPSMO.
KacarenbHass u cekymas K OKpYXHOCTH. OKpYXHOCTb, BIIMCaHHas B YIOJ.
IIpocreiimme nMocTpoeHus ¢ MOMOIIBIO LIUPKYJIA U JIMHEHKH.

I'eomeTpuYecKkue MecTa TOUEK
[Tonatre o reoMeTpUUECKOM MecTe TouekK. [[puMepbl reoOMeTpUYECKUX MECT TOUEK
Ha MJIOCKOCTH. bHccekTpuca yria U cepeIMHHBIN NEPIEHIUKYIAP K OTPE3KY KaK
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reoMeTpuyeckre mecta Touek. OnucanHas OKpy>XKHOCTh TPEYroJibHUKA, €€ LEHTP.
Metoa reoMeTpUYECKUX MECT TOUEK IIPU PELICHUU Fe€OMETPUIECKUX 3a/1a4.

ITocTpoeHusi ¢ NOMOIIbIO HUPKYJIS M JJUHEHKH
Hcropuueckue ceaeHuss. OO0OCHOBaHUS MPOCTEUIINX OCTPOCHHMI, 3TaIlbI 3aJa4H
Ha [TIOCTPOCHUS, PELICHUE 3a/1a4 HA TIOCTPOCHUE HUPKYJIEM U JIUHEUKOM.

8 KJIACC

YeTbIpEéXyroJbHUKH

[Tapannenorpamm, ero npu3Haku U cBorcTBa. IIpsiMoyrosnbHUK, poMO, KBaipaT, UX
npusHaKku U cBoiicTBa. Tpamemnus. PaBHoOenpenHast Tpameuus, €€ CBOHCTBa U
npusHaku. [IpsamoyronsHas Tpaneuus. CpenHss JIMHAS Tpaneuuu.

CpenHsass nuHUSA TpPEyrojJbHHKAa. METOX yABOEHHS MEOWaHbl TPEYTOJbHHKA.
Teopema o nepeceueHuu MeMaH TPEyTrOJIbHUKA.

Teopema daieca, TeopeMa 0 MPONOPLMOHAIBHBIX OTpe3Kax. Teopema BapuHboHa
JUISL IPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxoOue

[lonobue TpeyroabHuKOB, Kodhduuuent mnomodbus. IlpusHaku noaoOus
TPEYroJibHUKOB. [IprMeHeHue mom00MS TPH PEIICHUH TECOMETPUUYECKHX U
MPAKTUYECKUX 33/1a4.

Iiiomans

[Tonsarue o miomraau. CBoiicTBa miomaaei reomerpuueckux duryp. Ipocteimme
dbopMysbl s MJIOIIAAM TPEYroJIbHHKA, NapajienorpaMmma, poM0a M Tpamnenuu.
[Tnomaau nono6HbIX Guryp. OTHOIIEHKE TIOMIAAeH TPEYTroJIbHUKOB.

Teopema IIugaropa
Teopema Iludaropa. Ilpumenenne Tteopemsr Iludaropa mpu pemieHun
MPAKTUYECKUX 3a]1a4.

JIeMEHTbl TPUTOHOMETPUM

CuHyC, KOCHMHYC, TaHI€HC M KOTAHI€HC OCTPOTO YIJla MPSAMOYTOJIbHOTO
TpeyrojibHUKa. Tpuronomerpuueckue ¢yHkuuum yriaoB B 30° 45° u 60°.
[IponopioHaNbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yrabel u ‘IeTblpéXYFOJILHI’IKI/I, CBA3aHHBbIC C OKPY/KHOCTBHIO
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BrnmcaHHbIE M LEHTpAJbHBIE YIUIBI, YTOJI MEXIy KacaTeIbHOM M XOpPAOU. YTIJIbI
MEXIYy XOpJaMHM U CEeKyllMMHU. DBrucaHHbIE W ONHMCAHHBIE OKPYKHOCTH
TPEYTOJIbHUKA M YeTBIPEXYroJbHUKH. CBOWCTBA M NPU3HAKH BIIMCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacronoxeHue JByX OKpykHocred. Kacanue
OoKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

46

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 63 ot 25.01.2024. UcnonHuTtens: KpainHos A.U. 0 AIEKTPOHHbINA
CrpaHuua 46 u3 78. CTpanuua cosaaHa: 25.01.2024 15:09 =¥ TATAPCTAH



9 KJIACC

Pemienue TpeyrojibHMKOB

Cunyc, kocunyc, TanreHc yrioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
ToxaecTBo. Dopmysbl MpuBeneHus. Penienre TpeyroibHUKOB. TeopemMa KOCHHYCOB
U TeopeMa CHHYCOB. PellieHHe MpakTUYECKUX 3a/ad C HCIOJIB30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB. PellieHne 3a/1a4 reoMeTpu4ecKO ONTHKH.
Tpuronomerpuueckue GOpMyJibl sl IUIOMAANM TPEYrojbHUKA, Mapajuiesiorpamma,
pomOa, Tpanemmu. @Dopmyna I'epona. dopmyna mom@anM  BBITYKIOTO
YEThIPEXYTOJIbHUKA.

IHoxoOue TpeyroibHUKOB

Xopasl U MOJJOOHBIE TPEYTOJBHUKU B OKPYKHOCTU. Teopema o mpou3BeIeHUN
OTPE3KOB XOP, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOpEMA O
KBaJpaTe KacaresibHOMU. [[puMeHeHre npu peleHun reOMETPUIECKHUX 3a/1a4.
Teopembl YUeBnl 1 Menemnas. [ToHsiTHE 0 TOMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NPSAMON Ha MIIOCKOCTH. YTIOBOM KO3(DPHUIMEHT U CBOOOAHBIN UJIEH, UX
reoMeTpuueckuii cMbici. [lapaiienbHOCTh U MEPIEHIUKYISIPHOCTD NPSIMBIX (depes
yII0BOM KOA(PDUITMEHT).

VYpaBHeHUEe OKpyKXHOCTU. HaxoxkneHue nepeceueHruil OKPYXKHOCTEW U MPSIMBbIX B
KoopauHarax. @opmysia pacCTOssHWST OT TOYKM 10 TnpsaMou. [lmomans
napajyieiorpaMMa B KOOpPJHMHATaX, TOHATHE 00 OPUEHTHUPOBAHHOMW TUIOIIA/IH.
[IpumeHeHre MeTo/la KOOPAMHAT B MPAKTUKO-OPHUEHTUPOBAHHBIX T€OMETPUUYECKUX
3ajayax.

BexTopbl

Bektoper Ha mockoctH. CloXXeHHWE W BBIYMTAHUE BEKTOPOB — TpaBHIIA
TPEYToJIbHUKA U TapajijiesiorpaMma. Y MHOKEHUE BEeKTOpa Ha yucio. KoopauHaTs
BekTopa. CloKeHHE U BBIYMTAHHE BEKTOPOB, YMHOXCHHE BEKTOpa Ha YHUCIO B
KoopauHartax. [[pumeHeHre BEKTOPOB B (pU3UKE, IIEHTP Macc.

[Tonsarue o 6a3uce (Ha MIOCKOCTH). PaznoxkeHus BEKTOpoB 1o 0azucy. CrajspHoe
MIPOU3BEICHUE BEKTOPOB, TCOMETPUUYECKHA CMBIC M BBIp@KEHHE B JICKAPTOBBIX
koopauHatax. JuctpuOyTHBHOCT cKalsipHOro mpowu3BencHus. CkanspHOe
Mpou3BeJeHUE U MpoenupoBanue. [IpuMeHeHHe CKaJISIpHOTO TPOU3BEIACHUS
BEKTOPOB JIi HAXOXKJACHUS JIJIMH W yrioB. PemieHune reoMeTpuyeckux 3amad C
MOMOIIIBIO CKAJISIPHOTO MPOU3BEICHU.
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JIJIMHA OKPYKHOCTH U IUIOIIAAb KPyra

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlMHA OKpyXHOCTU. ['pagycHas u paauaHHas
Mepa yIJia, BBIYMCICHHE IJUH AYr OkpyxHocTel. Ilmomane kpyra, cekropa,
cermeHTa. HMcropuueckue cBeleHUs 00 HM3MEPEHUU JJIMHBI OKPYXHOCTH H

IUIOIIAAN KpYTa.

JIBH:KEeHMSI TIIOCKOCTH

LentpansHas cummerpus. llenTpanpHOo-cummeTpuyHble ¢Gurypsl. [loBopor.
OceBasa cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOH OCH.
[TapannenbHbIN IEPEHOC.

[TonsiTue nBUXKEHUS U ero cBoiicTBa. PaBeHcTBo ¢uryp. [IposBieHus cummeTpuu B
IIPUPOJE, >KUBOIIMCH, CKYJIBITYpe, apxuTekrype. Kommoszumum IBUXKEHUN
(npocteiimue npuMepsl). [IppumeHeHne B reOMETPUYECKUX 3aJa4ax.

I[lnanupyemblie npeaMeTHbIE Pe3YJbTATHI 0CBOCHUSA
IIpumepHoii paGo4eil nporpamMmMsbl (10 rogamM o0y4eHus )

OcBoenue yue6Horo Kypca «['eomerpusi» Ha yriiyOJI€HHOM ypoBHE B 7—9 kitaccax
JIOJDKHO 00€CTeunBaTh JOCTHXKEHUE CIETYIOMIMX MPEeIMETHBIX 00pa30BaTeIbHbIX
pE3yNbTATOB.

7 KJIACC

Pacno3HaBaTh H3ydeHHbIE TeoMeTpuyecKkue (QUrypbl, ONpeaesTh UX B3aUMHOE
pacnosoxeHue, U300pakaTh reoMeTpuyecKkue (Uryphl; BBIIOJIHATH YEPTEXKH IO
YCJIOBHIO 3a7a4u. M3MepsTe TMHENHbIE U YITIOBBIE BeaW4YuHbl. Pemars 3amaun Ha
BBIUKCJIEHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlejjaThb NPUKHMAKY W OLEHKY JMHEWHBIX W YIJIOBBIX BEIMYMH NPEAMETOB B
peanbHOW >KM3HU, pa3MEpOB NPHUPOAHBIX OO0BEKTOB. Paznuuarh pasMepsl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTh YepTEKH K FEOMETPUUECKUM 3a1a4aMm.

IHonb30BaTbesl MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATH IIPU3HAKU
U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPH PEIICHUH 3a]1au.

IIpoBOAMTH JIOTMYECKUE pACCYKIEHUS C HCHOJIB30BAaHUEM TI'€OMETPUUYECKUX
TEOPEM.

[Hoab30BaTbecsl INPU3HAKAMU  PABEHCTBA  IPSMOYIOJBHBIX  TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIIOTEHY3€  MPSIMOYIOJIBHOIO
TPEYroJIbHUKA, B PELIEHUN N'€OMETPUYECKUX 3a1ay.

48
[lOKyMeHT co3fiaH B aneKkTpoHHoit dopme. Ne 63 ot 25.01.2024. McnonHuTtens: KpainHos A.WN. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 48 3 78. CTpanuua cosaaHa: 25.01.2024 15:09 =¥ TATAPCTAH



Onpenensith MapauieTbHOCTh MPSMBIX C MTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT C
HUMH cekymas. Onpenensite MapajyielbHOCTh NPSMBIX C MOMOILIBK) PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM IO TOYEK APYTOM MPSIMOU.

Pematsb 3a1aun Ha KjeT4aTOM Oymare.

IIpoBoAUTHL BLIYKMCIEHUS] M HAXOIUThH YUCIOBBIC 1 OYKBCHHBIC 3HAUCHHSI YTJIOB B
FEOMETPUYECKUX 337a4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOTOYTOJIPHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECECUCHUH JBYX
MapaJICIbHBIX MPAMBIX CEKYIIEH. Pelars mpakTuyecKre 3aa4yd Ha HaXOXKIACHUE
YTJIOB.

Baaners mnonsitTuem reomerpuueckoro wmecta Touek (I'MT). Omnpenenstb
OMCCEeKTPUCY yIJla U CEPEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaKk reOMETPUUYECKHE
Mecta Touek. [lomb3oBatbess monsituem ['MT  mpu  gokazarenbCTBe
F€OMETPUYECKUX YTBEPKICHUMN U MPU PEUICHUU 3a7a4.

DopMyJIHPOBATH OIPEICICHUS OKPYXHOCTH WM Kpyra, XOpAbl WU JHAAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMH. Y METh JOKA3bIBAaTh U NPUMEHSThH
9TU CBOMCTBA IIPY PELLICHUU 3a]a4.

Biaagerp nOHATHEM ONMCAaHHOM OKOJO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxXoJuTh €€ HeHTp. Jloka3bIBaTh M UCIOJIL30BaTh (DaKThl O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA TMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, UYTO CEPEIUHHBIC
MEPIICHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.
Biaagers moHsITHEM KacaTebHOM K OKPY>KHOCTH, IOJB30BATHCA TEOPEMOM O
MEPIECHAUKYJISIPHOCTH KAacaTEeIbHOW U paguyca, MPOBEIAEHHOTO K TOYKE KAaCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PELICHUN N'€OMETPUYECKUX 3a/1a4.

Jloka3piBaTh M NPUMEHATH M[POCTEHIINE T'E€OMETPUUYECKUE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICIL.

IIpoBOAMTH OCHOBHBIE T€OMETPUYECKUE IOCTPOCHHS C TMOMOUIIBIO IUPKYJIAd U
JIUHEUKH.

8 KJIACC

Pacnno3HaBaTb  OCHOBHBIE  BHUIbl  YETBIPEXYTOJBbHUKOB, HMX  DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IPU PEIICHUM T€OMETPUYECKHUX 3ajad. Paznuuath
MPU3HAKU U CBOMCTBA MapasuiesiorpamMma, pom0a U MpsMOYTroJIbHUKA, JTOKa3bIBATh
MX U YBEPEHHO MPUMEHSATH IPU PEIICHUU T€OMETPUUECKUX 3a]aY.

Hcnoab30BaTh CBONCTBA TOYKMU TEPECEUCHUs] MeAUaH TpeyroyibHUKa (LIEHTpa
Macc) B pEILICHUH 3a]1ay.

Biaagers moHsiTMeM CpegHEW JIMHUM TPEYTOJbHHUKA U TPaIeluy, TPUMEHATh UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
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TEOpPEMY O NPOMNOPLHOHAIBHBIX OTpE3Kax, NPUMEHATh HX JJs PEeLIEHUs
IPAKTUYECKUX 3ajau.

Pacno3HaBaTh LEHTPaJbHO-CUMMETPUUYHBIE (UIYpPBl M HCIHOJB30BAaTh MX
CBOICTBA IIPH PELICHNUH 33]1a4.

Biagerb MNOHATHSIMH TIOJ00MS TPEYrOJBHUKOB, Kod(¢uimeHTa mnoaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTOJIHHUKOB. MIMETh MpencTaBiIeHHe O
npeobpazoBaHnu moao0us U o moAoOHbIX ¢urypax. Ilomp3oBaThCs MpU3HAKAMU
no00us TPEYroJIbHUKOB MPU PEIICHUH TeoOMEeTpuYeckux 3aaad. [loka3piBaTh U
IPUMEHATH OTHOLLEHUS MPONOPLUOHAIBHOCTH B MIPSIMOYTOJIbHBIX TPEYTrOJIbHUKAX.
[TpumeHsTh MO100KE B MPAKTUUECKUX 33a4aXx.

BbiBOOMTL M HCHOJIB30BATH  IpocTeiimme  Qopmynasl Ui IUIOLIAAU
TPEYroJIbHHUKA, NapajjiesiorpaMma, poMOa U Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0amMu) IUIOMIAAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(moJIB3ysCh, TNI€ HEOOXOIUMO, KAJIBKYJISTOPOM). 3HATh OTHOIIECHHUE IUIONIaAcH
NnoIOOHBIX (QUTYyp W MPUMEHSATh NMPHU pelIeHHH 3aaad. [[puMeHATh MmoixydeHHbIC
YMEHHMsI B IPAKTUYECKUX 3a/1ayax.

Ioan3oBaTbest Teopemonn [ludaropa nns  pemieHUsT TEeOMETPUYECKUX U
npakTHueckux 3anad. CTpouTh MaTeMaTHYECKyl0 MOJENb B MPaKTUYECKHX
3a/layax, CaMOCTOSITENIbHO JENIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE JIUHBI.
BaageTs moHsiITHEM BIMCAaHHOTO M LIEHTPAJIBHOIO yTIiia, yria MEXAy KacaTeJbHOU
U XOpIOM, ONUCAaHHOM W BIUCAHHOW OKPYXKHOCTM TpPEYTrOJbHHKA U
YETHIPEXYTOJIbHUKA, MPUMEHSTh UX CBOMCTBA MPU PEILICHUH 3a/1a4.

IIpuMeHATH TOJIy4YEHHBbIE 3HAHMS Ha MPAKTHKE — CTPOUTh MaTeMaTHUECKHE
MOJIEJIH AJIS 3a/1a4 peajbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUU (TOJB3YsCh, TIE HEOOXOAMMO,
KaJIbKYJATOPOM).

9 KJIACC

3HATHh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, YMETh HAaxXOJIUTh C HX
MOMOIIBI0 PA3JIMYHbIE BJEMEHTHl MPSMOYTOJBHOIO TPEYroJIbHUKa («peleHne
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJIMHBI
U yTJIbI 1J11 HETAaOJIMYHBIX 3HAYCHUM.

IMoab3oBaTbest popMynaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJECTBOM ISl HAXOXKJICHUS COOTHOUICHUN MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Jloka3bIBaTh TEOpEMY CHHYCOB U TEOPEMY KOCHUHYCOB, INPUMEHATh HUX A
HaXO0XJICHUS Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PELIEHUH TE€OMETPUUYECKUX 3ajad. [IpuMeHsTh MNoJlydeHHbIE 3HAHUS IIPU
pEIICHUN MPAKTUYECKUX 3a]1a4.
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IIpuMeHATh TPUTOHOMETPHUIO B 33Ja4ax HA HAXOXKACHHUE IUIOLIAAN, BHIBOAUTH U
BJAJE€Th TPUTOHOMETPUYECKUMHU (OpMyJlaMHu Ul IJIOLAAM TPEYroJbHUKA,
napajuiesorpaMmma, pom0a, Tpareuuu, BEIBOJUTh U IPUMEHATh Gpopmyiy ['epoHa u
(dopMyiTy JUIsl IUTOIIAIHN BBITYKJIOIO YETHIPEXYTOJIbHUKA.

HNmers npeacraBiaeHne 0 TOMOTETHH, IPUMEHSATD B MPAKTUYECKUX CUTYALUSX.
Hcnoab3oBath Teopembl UeBbl 1 MeHenas npy peleHny 3a1ad.

Hcnoab3oBarh TEOpeMbl O BIHCAHHBIX YIVIaX, Vyridax MeXAy XopJaMu
(CeKyIIMMHM) U yTIIe MEXAY KacaTeJIbHOM U XOPAOW MPU PEIIEHUN F€OMETPUUECKUX
3ama4. Jloka3plBaTh W IPUMEHATH TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOpI, O
IIPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBaAPaTe KacaTeIbHOM.

BiiajgeTb MOHATHEM KOOpPAMHAT Ha IUIOCKOCTH, pabOTATh C YpaBHEHUEM IPSIMOI Ha
IUIOCKOCTU. Briazerh MOHATUSIMH YIJIOBOro Ko3(h(duimeHTa U CBOOOJHOrO 4JieHa,
MOHUMAaTh HMX TEOMETPUYECKHM CMBICI U CBs3b YIJIOBOrO Kod(dduimeHtra ¢
BO3pDACTaHWEM U YObIBAHMEM JIMHEMHOM (QYHKIMUA. YMETh pellaTh METOA0M
KOOpDAMHAT 33Jjaud, CBS3aHHBIE C MApaLIENbHOCTBIO M MEPIEHAUKYISIPHOCTHIO
IPSIMBIX, [IEPECEUEHUEM NPSAMBIX, HAXOXKACHUEM TOYEK [IEPECECUEHUSI.

BbIBOAUTE U BIAJETh YPAaBHEHHEM OKPYXXHOCTH. Vcmonb30BaTe METOJ KOOPAMHAT
JUIL HAXOXJIEHUS IEepeceueHUi OKpYXKHOCTeH M MpsMbIX. Bnanets dopmynamu
paccTosiHUA OT TOYKM A0 MPsIMOM, IUIOIIAAW MapajuiesiorpaMMa B KOOpPJIMHATAaX,
UMETh MOHATHE 00 OpUEeHTHpPOBaHHOW Momanu. Ilonb3oBaTbecs MeETOIOM
KOOpJIMHAT Ha IUIOCKOCTH, MPUMEHSTh €ro MpU PEIIEHHWH TE€OMETPUYECKHX U
MPaKTUYECKUX 3a4ad. [[pUMeHATh METO/] KOOPAMHAT B MPAKTUKO-OPHUEHTUPOBAHHBIX
reOMETPUYECKUX 331a4ax.

Baagers NOHATHEM BEKTOpa. YMETh CKJIAAbIBATh U BBIYUTATh BEKTOPHI, YMHOXKATh
Ha YHUCIO, BJIAJETh IpaBUJIaMU TPEYroJIbHMKAa W Mapajenorpamma. Biagers
NPAaKTUYECKUMH WHTEPIPETALMSIMU  BEKTOPOB. VYBEpEeHHO MO0JIB30BATHCA
KOOpJIMHaTaMHU BeKTOpa. Bianerp CIoXKEeHHMEM ¢ BBIUMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPIUHATAX.

HNmerb mpencraBienre o Oaszuce (Ha IUIOCKOCTH). PackiagbiBaTh BEKTOPHI IO
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWEHUH. IIpuMeHsATP T1OJlydeHHbIE 3HAHUSA B
OpOCTEHINX PU3NUECKUX 3aadax.

Baagers TMOHATHMEM CKaJSIPHOIO TMPOU3BEACHHS BEKTOPOB, IIOHUMATh €ro
Tr€OMETPUYECKUA CMBICII W YBEPEHHO TMOJb30BAaThCsl €ro BBIPAXKEHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOrO MPOU3BEICHUS
U €ro CBs3b C npoenrpoBanueM. [I[puMeHATh ckalasipHOE MPOU3BEIECHUE BEKTOPOB
JUISl HaXOKJEHUS JJIMH M YIJOB. PemaTe reoMeTpuyecKkue 3aJadd ¢ MOMOUIbIO
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CKaJISIpHOro npou3BeAeHus. Vcronb30BaTh CKaISIPHOE MPOU3BEIECHUE BEKTOPOB B
anreOpandeckux U GU3NYECKUX 3a1ayax.

BuiageTb NOHATHAMH IPABUIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPY>KHOCTH, JJINHBI
OYTH OKpPYKHOCTU W paJMaHHOW Mepbl yIiia, BBIYMCIATH IUIOLAAb Kpyra U €ro
yacteil. [lonnmmats cmpici yucna w. IIpuMeHATH MNONMy4YEeHHBIE YMEHHS NpU
pEIICHUH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKHUE CBENECHUS 00 H3MEpEHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAJH KpyTa.

HNmetp npencraBieHne o npeoOpa3oBaHUM IUIOCKOCTH, O JIBIDKeHUsAX. Haxoautob
OCH, LIEHTPbl CUMMETpPUM (UTYp, LEHTPhl MOBOPOTA, HAXOAUTh KOMIIO3UIUU
npocTeimux npeodpasoBaHuid. IIpUMeHATh NBMKEHUS IUIOCKOCTH IPHU PEILIEHUU
reOMETPUUYECKUX 33/1a4.

IIpuMeHATH TONy4YEHHBbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJIEJIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHUS
C NPUMEHEHHEM MOJ00HMS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

52
[lOKyMeHT co3fiaH B aneKkTpoHHoit dopme. Ne 63 ot 25.01.2024. McnonHuTtens: KpainHos A.WN. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 52 n3 78. CTpanuua cosaara: 25.01.2024 15:09 =¥ TATAPCTAH



TemaTnueckoe nIaHUPOBaHUE Y4eOHOr0 Kypca (1o rogam o0y4deHust)

7 KJIACC (HE MEHEE 102 4)

Ha3Banue pa3nena
(Tembl) Kypca
(uncy10 yacon)

OcHOBHOE co/lep:KaHue

OcHoBHbIE BH/DLI JeATEeJILHOCTH
00y4arouuxcs

Hayana reomerpun.
IIpocreiimme
reoMeTpu4YecKue
¢uryps1 u ux

HCTOpI/Iﬂ BO3HHUKHOBCHHS U pa3BUTHUA

TEOMETPUH.
HavanbHble NOHATHS T€OMETPUH.
Touka, npsimMasi, OTpPE30K, JIyd.
[TonsiTue 06 akcuome, Teopeme,

3HAKOMHUTBLCH C UCTOPHEH PA3BUTHUSA
r€OMETpPUHU, IPUMEHEHUEM F€OMETPUH B
peaNbHOM KU3HHU.

@DopMyJIMPOBATH OCHOBHBIC IMOHATHS,
OTIpe/ieNICHUsI U aKCUOMBI.

PaBencTBO TpeyronpHuKoB. [IepBblit

Y BTOPOU MPU3HAKU PABEHCTBA
TpeyrojibHUKOB. PaBHOOEIpeHHbIE
TPEYrOJbHUKU U X CBOICTBA.
[Ipu3nak paBHOOEAPEHHOTO
TPEYrOJIbHUKA.

Tpertwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB.

@urypsl ¢ 0CEBO CUMMETPHUEM.
IIpumepsl cuMMeTpuH B
OKPY?KAIOIEM MHUDE

CBONCTEA. JI0Ka3aTelIbCTBE, ONIPEACIICHUH, Pacno3sHaBaTh U3y4eHHbIC
U3mepenue CBOMCTBE, IPU3HAKE. reoMeTpuueckue GUrypsl, onpeaeasiTh
r€OMETPUICCKHUX B3anMHOe pacnosnokeHue To4eK Ha WX B3aMMHOC PACIOJIOKCHHUE,
BeJIHYHUH npsiMoi. Mi3Mepenue UIMHBI OTPE3Ka, | BBIMOJHATDH YEPTEXK 110 YCIOBUIO
(28 u) pacCTosIHUE MEXAY TOUKaAMHU. 3a/1a4u.
[TonymnockocTs u yroi. Buzasl HN3MepAaTh TMHEWHBIE U YITIOBBIE
yriioB. MI3MepeHne BeJIMUnH yIioB. BEJIMYMHBI FTEOMETPUYECKUX U
BepTukanbHble U CMEKHBIE YTJIbL. NPaKTUYECKUX OOBEKTOB.
[TapamiensHble U OmnpeneasiTe «Ha I1a3» pa3Mepsl
NIEPIICHIUKYJIAPHBIE IIPSIMBIE. peanbHbIX 00BEKTOB, HPOBOJAMTH IPyOyIO
buccekrpuca yria. OLICHKY MX pa3MepOB.
Jlomanas. Bunel nomansix. /linnHa Pemiars 3a1a4n Ha BBIYMCIICHUE UIUH
JIOMaHOW. MHOIOYrOJIbHUKH. OTPE3KOB U BEJIMYHUH YIJIOB.
IlepumeTp MHOTOYTOJIbHHKA. Pemathb 3a1aun Ha B3aUMHOE
[ToHsATHE O BBIMYKIIBIX U pacrnosoKeHue reOMeTpUIeCcKuX QUryp.
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX. IIpoBoauTk kIaccudukanuio yrios,
HNHCTpyMEHTBI U1 U3MEPEHUN U BbIYMCJISATH JIMHENHBIC U YTIIOBBIE
IIOCTPOECHUM BEJINYMHBI, IPOBOAUTH HEOOXOAUMBIE
JIOKa3aTeJIbHbIEC PACCYKICHUS.
BeI4ucaATh NIEPUMETPBI IPOCTEHIINX
¢buryp, 10MaHbIX.
Pa3zu4aTe BBITYKIIBIE U HEBBITYKIIbIE
MHOTOYT'OJIbHUKH, PaBHbIE QUTYPBHI.
IIpoBoauTH NpOCTENUIINE MOCTPOCHUA U
H3MEpPEHH C TOMOIIBI HHCTPYMEHTOB
TpeyroabHukHn Menunana, 6uccekTpuca 1 BbICOTa Pacno3HaBaTh napsl paBHbIX
(19 u) TPEYTOJIbHUKA. TPEYrOJIbBHUKOB HA TOTOBBIX YEPTEXKAX U

Ha KJIeTuaToil Oymare (¢ ykazaHueM
MIPU3HAKOB).

OnpeneasiTb napbl PaBHBIX
TPEYTOILHUKOB B TEOMETPHUIECKUX
KOH(puUrypanusx (¢ ykazaHuem
IIPU3HAKOB).

BuiBoauTs criencTBus (paBEHCTB
COOTBETCTBYIOILIMX AJIEMEHTOB) U3
paBeHCTBA TPEYTOJIHHHUKOB.
Hcnoab30BaTh MpU3HAKKU PABEHCTBA
TPEYTrOJLHUKOB B PEIICHUH
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Ha3Banue pa3aena
(TemMBI) Kypca
(4uCy10 YacoB)

OcHoBHOe coepkaHue

OcHoBHbBIE BU/IbI 1€SITEIbHOCTH
o0yuarumuxcst

reOMETPUUECKUX 3a]1ay.
®opMyIHPOBATH OIIPEICIICHUS
OUCCEKTPHUCHI, BBICOThI, MEIUAHBbI
TPEYTrOJIbHUKA; CEPEIUHHOIO
NEepIEHIUKYIIIPA OTPE3Ka; IepuUMeTpa
TPEYroJbHUKA, OCH CUMMETPHH (DUTYPHI.
Pacno3naBathb GUTypsI ¢ OCEBOI
CUMMETpHEH.

Pa3imuaTh NOHATHS CBOWCTBA U
npu3HaKa, GopMyIHpOBATH
COOTBETCTBYIOLIHE JOIMUECKHUE
YTBEPIKICHHS.

Jloka3bIBaTh U IPUMEHSITh CBOMCTBA U
NPU3HAKHA PAaBHOOCIPEHHOTO
TPEYroJbHUKA B pEILICHUH
TE€OMETPHUCCKUX 33/au.

CTponTs 4epTexku, pemaTh 3a1a4M C
MIOMOIIBI0 HAXOXKACHUS PAaBHBIX
TPEYroJbHUKOB.

Hcnoan3oBaTh nu(ppoBhIe pecypebl
JUIsl IOCTPOEHUHN U UCCIIEOBAaHUS
CBOMCTB U3y4yaeMbIX QUIYp U
KOH(UTYypanuii

IMapasneJabHOCTD.
Cymma yriios
MHOI'0YT'0JIbHUKA
(15 4)

[TapannensHOCTb NpsiMbIX. CBOMCTBA
U TIPU3HAKU TapaJlIeIbHbIX MPSIMBIX.
CymMa yriioB TpeyrojibHUKa.
BHeriHue yrisl TpeyrojibHUKa.
CymMma BHYTpPEHHHX YIJIOB
MHOT'OYTOJIbHUKA U BHEIIHUX YIJIOB
BBIIYKJIOTO MHOT'OYTOJIbHUKA

®opMyJIMpPOBATH OHATHE
NapaJuIeIbHBIX IPSAMbIX, HAXOAUTH
MPaKTUYECKHE TPUMEPHI.

3HAKOMHTBCS C UICTOPUEH Pa3BUTHUS
TE€OMETPUH, MSATHIM ITOCTYJIATOM
EBkinmna, 3HaueHreM paboT
Jlo6aueBckoro.

H3y4arts CBOICTBA YIJIOB,
00pa30BaHHBIX NPU MEPECECUECHUN
NapaJuIeIbHBIX MPAMBIX CEKYILEH.
IIpoBoauTh 1OKA3aTENbLCTBA
NapaJuIeIbHOCTH JABYX MPAMBIX C
MTOMOIIIBIO YTJIOB, 00pa30BaHHBIX

IIPU [IEPECEUEHUH ITUX MPSAMBIX TPEThEN
MIPSIMOM.

Pa3imuarTh CBOWCTBA U NIPU3HAKU
napajuieNIbHbIX IPSIMBIX, IPUMEHSTh UX
P PELIEHUN T€OMETPUUYECKUX 3a/1au.
BbpI4ucasTe CcyMMy yIiioB
TPEYTrOJIbHUKA, CYMMY BHYTPEHHHUX YIJIOB
MHOTOYT'OJIbHUKA U BHEIIHUX YIJIOB
BBIIYKJIOTO MHOT'OYTOJIbHHKA.
HaxoauTth uncioBbie 1 OyKBEHHbBIE
3HAUEHUS YIJIOB B TEOMETPUUECKUX
3a/la4ax C MCIOJIb30BAaHHUEM TEOPEM O
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Ha3Banue pa3aena
OcHOBHBIE BU/IBI 1eSITeIbHOCTH
(TembI) Kypca OcHoBHOE coaep:xaHue
o0yuarumuxcst
(4mcJ10 4acoB)
CyMMe€ YIJIOB TPEYTOJbHUKA U
MHOI'OYT'OJIbHHKA.
IIpuMeHsATHh NOTyYEHHbIE 3HAHUS IIPU
pELICHUU T€OMETPUYECKUX 3aa
I[IpsimoyroJibHbIE [Ipu3Haku paBeHCTBa Jloxka3pIBaTh NpU3HAKU PABEHCTBA
TpPeyroJbHHKH MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
(7 4) [lepneHquKymsp U HAKJIOHHAS. OmnpeneyasaTs napel paBHbIX
CBolicTBO MeMaHbI MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB Ha
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, KJIETYaTOM Oymare U B reOMETPUUYECKIX
MIPOBEAEHHON K THIIOTEHY3E. KOH(HUrypanusx (¢ ykazaHueM
[IpssMOYTONBHBIN TPEYTOJIBHUK C PU3HAKOB).
yriiom B 30° Hcnoab30BaTh MpU3HAKK PAaBEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
HEPABEHCTBO O HAKJIOHHOW U
NEPHEHANKYJIAPE B PEILICHUN
r€OMETPUYECKHX 3a1a4.
Joka3pIBaTh CBOICTBO MEIUAHBI
IIPSIMOYT'OJIBHOI'O TPEYTOJIbHUKA,
IIPOBEAEHHON K TMIIOTEHY3€E, U
COOTBETCTBYIOIINI NPU3HAK; CBOWCTBA U
MPU3HAKYU IPSIMOYTOJIbHOTO
TpeyroibHHUKa ¢ yriaom B 30°.
IIpuMeHSATH NOJIy4€HHbIE 3HAHUS TIPU
pEeLIEHUU TEOMETPUYECKUX 3a/1a4.
PemaTp 33724 Ha IPUMEHEHHUE CBOWCTB
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Hcnosib30BaTh MOTYYEHHBIE 33a44 [IPU
pELICHUHN MTPAKTHYECKUX 3a/1a4
I'eomerpuueckue CooTHOIIEHNS MEKy CTOPOHAMH U BriBoauTh npocreiiiine
HepaBeHCTBA YIJIaMH TPEYTOJIbHUKA. r€OMETPUYECKHE HEPABEHCTBA, IOHUMATh
(5 4) HepaBeHcTBO TpeyronbHUKA. UX MPAKTUYECKUX CMBICII.
HepaBeHcTBO 0 qyIMHE TOMaHOM. Hcnoan30BaTh JOKa3aHHEIE
HepaBenctBo Mexay reOMEeTpUYECKUE HEPABEHCTBA,
MEPIEHANKYISIPOM U HAaKJIOHHOM. CUMMETPHIO B PELICHUU 33]1a4
PaccrosiHue oT TOUkM 10 IpsAMON
OKpyX HOCTb. OKpYy>XHOCTb, XOP/IbI M TUAMETPHI, DopMyJIHMPOBATH OINPede/ICHUsA.
IeoMeTpHyecKHe UX cBoOMCTBa. B3auMHoe OKPY>KHOCTH, XOp/bl, AMAMETPA U
MECTa TOUeK. pACIIOI0KEHNUE OKPYKHOCTH U KacaTeJIbHOW K OKpykHOCTH. U3y4aTh ux
I npsimoii. KacarenbHast U cexymias K CBOICTBA, ITPU3HAKH, ITIOCTPOCHUE
OCTPOCHHUS C .
OKPY’KHOCTH. YEPTEKEH.
i N OKpy>XHOCTb, BIIMICAaHHAs B yTOJI. HccaenoBarb, B TOM YKCIIE HCIOAb3YH
M JIHHEHKH [TonsiTHE O rEOMETPHUYECKOM MECTe uM(ppoBbIe pecypchl: OKPYKHOCTb,
(18 v) Touek. [Ipumepsl reoMeTpuyecKux BIHMCAHHYIO B yTOJI; LIEHTP OKPY>KHOCTH,
MECT TOYEK Ha IIOCKOCTH. BIIMCAaHHOM B YIOJI; PAaBEHCTBO OTPE3KOB
OnucaHHast OKPY>KHOCTb KacaTelIbHbIX.
TPEYTrOJbHUKA, €€ EHTP. OBJ1ageBaTh MOHSITHEM ONMCAaHHON
Meroa reoMeTpU4eCKUX MECT TOUEK OKPY>KHOCTH TPEYTrOJIbHHUKA.
TIPU PEIICHUN TEOMETPUUECKHUX DopmMyJIMPOBATh JTalbl 33144 Ha
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Ha3Banue pa3aena
(TemMBI) Kypca
(4uCy10 YacoB)

OcHoBHOe coepkaHue

OcHoBHbBIE BU/IbI 1€SITEIbHOCTH
o0yuarumuxcst

3ajad.
O6ocHOBaHMS TPOCTEHIITHX
[IOCTPOCHMUIA, ITAIBI 337a4U Ha
IIOCTPOEHHUSI, PELLICHUE 33/1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEHKOMN

ocTpoeHue (MoCTpoeHue,
JI0Ka3aTeNbCTBO, UCCIIE0BAHUE),
NPOBOIMTH 33]]a4U HA TIOCTPOCHHUE,
OCYIIECTBIISITh OCHOBHBIE MTOCTPOCHUS
HUPKYJIEM U JIMHEHKOM.

3HAKOMHUTBCS ¢ UCTOPUEI Pa3BUTHS
reOMEeTPHH, KIIACCUUYECKUMH 3a/1a4aMH O
MIOCTPOCHUU

IHoBTOpEHME,
00001IeHNEe 3HAHMIT
(10 v)

[ToBTOpEeHME M 0000IIEHNE
OCHOBHBIX TIOHSITUI U METOJIOB Kypca
7 Ki1acca

Pemats 3ana4u, WUTIOCTPUPYIOIIHE
CBSI3U MEXIY Pa3IUYHbIMU TEMaMU

Kypca

8 KJIACC (HE MEHEE 102 v)

Ha3Banue pa3gena
(TembI) Kypca
(UM CJI0 YacoB)

OcHoBHOE co/lep:KaHue

OcHOBHBIE BHIBI JeATEJIbHOCTH
o0yuaruuxcst

YeTbIpEXyroJabHUKH
(22 v)

[Tapannenorpamm, ero npu3Haku U
cBoricTBa. [IpsMoyronpHHK, poMO,
KBaJIpaT, X MPU3HAKU U CBOICTBA.
CpenHsist TMHUS TPEYroJibHUKA.
Tpanenus. PaBnoOenpennas
Tpanenus, € CBOMCTBA U IIPU3HAKHU.
IIpssmoyronbHas Tpanenus. CpenHss
nuHuA Tpanenuu. Teopema Paneca.
Teopema o nponopUOHaIbHBIX
oTpeskax. LlenTp macc
TpeyrosnbHUKa. L{eHTpansHo-
CUMMETpUYHbIE QUTYPBI

H3006paxkaTh 1 HAXOAUTH HA YepPTeKAX
YEeTHIPEXYTOJLHUKY PA3HBIX BUIOB U UX
JJIEMEHTHI.

®opmyJHPOBATH ONpeeIeHUus
napajuienorpaMmma, IpsiMoyrojbHHKA,
pomba, KBajpaTa, Tpareuu, paBHOOOKOH
Tpamnenuu, IpIMOYTOJIbHOM Tpareu.
Jloka3bIBaTh M HCNOJb30BATH MPH
peleHun 3a1a4 IpU3HAKU U CBOMCTBA
napasuieJiorpaMMa, IpsIMOYTOJIbHHKA,
poMOa, KBaJpata, Tpareu, paBHOOOKOM
Tparenuu, IPSIMOYTOJILHOM TPaTICITHH.
Jloka3bIBaTh M UCMOJIb30BATH MPH
pemenuu 3aga4 reopemsl dareca u o
POMOPIMOHATBHBIX OTPE3KaX.
@opMyJIMPOBATH U 10KA3bIBATH
CBOICTBa TOUKH MEpPECEUCHUs MEAHaH
TPEYTOIbHHUKA; IONy4YaTh MPEACTaBICHUS
0 METOJIE MaccC, O CBSI3U C (DU3UKOM.
DopMyJIHPOBATH ONPEICICHUE U
JM0KA3bIBATh CBOWCTBA IICHTPAIBHO-
CUMMETPUYHBIX QUTYP.

PemaTh 3a1a4u ¢ MCMIOJIBE30BaHUEM
CBOWCTB U MPU3HAKOB MapajuieIorpaMma.
IIpoBoauUTH Ae1eHHe OTPE3Ka Ha PaBHBIC
YacTH C TIOMOIIBIO IIUPKYIIS U THHEUKH.
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Ha3Banue pa3aena
(TemMBI) Kypca
(4uCy10 YacoB)

OcHoBHOe coepkaHue

OcHoBHbBIE BU/IbI 1€SITEIbHOCTH
o0yuarumuxcst

Hcnoab3oBath udpoBbie pecypchl
JUTSL UCCTICIOBAHUSI CBOMCTB M3y4aeMbIX
¢dburyp u koupuryparmit

IMonooue
(16 9)

[TomoOue TpeyrobHUKOB,
kodpurment nogodus. [pusnaku
11010011 TPEYTOJIbHUKOB.
[TpumeHeHne MOI00US IPU PEIICHUH
MPaKTUYEeCKHX 3a/1a4. BBenenue
MOHATHSI PEOOPaA30BAHMSI TOAO0US U
MoA0OHBIX PuUryp

HaxoauThb 1o100HbIC TPEYTrOJbHUKY HA
TOTOBBIX YePTEkKaX, YKa3bIBATh
COOTBETCTBYIOIIHE MTPU3HAKH MTOI00USI.
OnpeneasiTe napsl MOJ00HBIX
TPEYTrOJbHUKOB B FT€OMETPUIECKUX
KOH(HUTyparusix.

PemaTs 3a1a4u Ha 11o100HBIC
TPEYrOJbHUKHU C TOMOIIBIO
CaMOCTOSITEIILHOTO TTOCTPOCHHUSI
YepTeIKEH U HAXOXKICHHS TTOJOOHBIX
TPEYTrOJIBbHUKOB, C YKa3aHUEM IPU3HAKOB
nooous.

IIpoBoauTh A0KA3ATETHCTBA C
UCTIOJIb30BaHUEM MTPU3HAKOB TOJO0MS.
IIpuMeHsATH [OJTy4YCHHBIC 3HAHUS TIPU
PELICHUH T€OMETPHUCCKUX U
NPaKTUYECKUX 3a]1aY.

3HAKOMMTBCS C MOHATUSIMU
npeoOpazoBaHus MOI00US U TTOTOOHBIX

¢uryp

ITnomann
(16 9)

[Tonstue mnomaau. CBolicTBa
TIJIOIAIEH TEOMETPUIECKUX (QUTYP.
[Ipocreitmme Gopmynbl s
JIOIIA M TPEYTOJbHUKA,
napajienorpaMmma, pomMoa u
tpanenuu. [1nomanu momoOHbIX

buryp

@®opMyJIMPOBATH CBOKCTBA IJIOIIA/IH,
BBISICHATB MX HATJSIIHBIA CMBICIT.
BbiBoauTh hopmysibl miomanu
napaJsenorpaMma, TpeyroJbHUKa,
Tpamnenuu u3 GopMyJbl IIOMAAN
OpSMOYTOJIbHUKA (KBaapaTa).
HaxoanTs miomanu ¢uryp,
M300pakEHHBIX HA KJIeT4aToi Oymare,
HCI0JIL30BATH pa30MeHNEe Ha YacTH U
JIOCTPOEHUE.

Haxoautp muiomaau mogo0HbIX QUTyp.
BbruncasiTh 110Imaayn pa3inyHbIx
MHOTOYTOJIBHBIX (PUTYD.

PemaTs 3a1a4u Ha MJI0MIA]b C
MPAKTUYECKUM COJICPKAHUEM
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Ha3Banue pa3aena
(TemMBI) Kypca
(4uCy10 YacoB)

OcHoBHOe coepkaHue

OcHoBHbBIE BU/IbI 1€SITEIbHOCTH
o0yuarumuxcst

Teopema Ilngaropa Teopema [Tudaropa. Ilpumenenne 3HAKOMHTBCS € HCTOPHEH TEOPEMBbI
U Ha4aja teopemsl! [Indaropa npu pemenun [Mudaropa.
TPUTOHOMETPHH IIPAKTUYECKUX 3a]ad. Joxa3biBathb Teopemy IIudaropa.
(18 ) [IponopuroHanbHbIe OTPE3KH B Joxa3bIBaTh COOTHOIICHUS MEXKTY
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE. IIPONOPLUOHAIBHBIMUA OTPE3KaMHU B
CuHyc, KOCUHYC, TAHT€HC U MPSIMOYTOJIBHOM TPEYTOJIbHUKE U
KOTaHI'€HC OCTPOTro yria NPUMEHSATH UX [IPU PELICHUN
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA. r€OMETPUYECKHX 3a/1au.
Tpuronomerpuueckue GyHKIUU Pemartpb 3a5aun Ha IpUMEHEHNE
yriioB B 30°, 45° u 60°. teopemsl [Tudaropa, B ToM gmcie ¢
IIPAKTUYECKUM COIEPIKAHUEM.
OnpenensiTb OCHOBHBIE
TPUTOHOMETpUYECKHE (DYHKIMU yIJIa C
IIOMOUIBIO IPSIMOYTOJIBHOTO
TPEYroJbHUKA, COCTABJSATH TaOIHILY
3HAYEHUIN TPUTOHOMETPUUECKUX
(GyHKIMN 17151 OCHOBHBIX YTJIOB.
IIpumeHATH NOTy4YEHHbIE 3HAHUS U
YMEHHS [IPU PELICHUH NTPAKTUYECKUX
3a1a4.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS
TPUTOHOMETPHUHU
Yrasel n BnucanHble U IEHTpaIbHBIE YIJIbI, DopMyJIMPOBATH OCHOBHBIE
YeThIPEXYTrOJbHUKH, | YIOJ MEXAY KacaTeJIbHON U XOPAOH. oTpesieNIeHus], CBSI3aHHBIE C yIIIaMHU B
CBSI3aHHbBIE C VYTibl MEXAY XOp/IaMU U CEKYIIUMHU. | Kpyre (BIMCAHHBIN Yo, HEHTPaJbHbIN
OKPYKHOCTHIO BrnicanHnble u onvcaHHbIe yroi).
(20 9) 4eTBIPEXYroJbHUKH. CBOWCTBA U HaxoauTte BIIMCaHHBIE YIJIbI,
MIPU3HAKH BIIMCAHHOTO ONMPAIOLIUECS HA OIHY JIYTY,
YETBIPEXYTOJIbHUKA. BBIYUCJIATD YIIIbI C TOMOLIBIO TEOPEMBI
B3aumHoe pacnionoxenue qByx 0 BIIMCAHHBIX yIJIaX, TEOPEMBI O
OoKpykHocTel. Kacanne BIIMCAaHHOM YE€TBIPEXYTOJIbHUKE, TEOPEMBI
okpyxHocTeil. O0mue KacareabHbIe 0 LIEHTPAJIbHOM YTJIE.
K IBYM OKPY>KHOCTSIM HccaenoBarb, B TOM 4nciIe ¢ IOMOUIBIO
HHM(pPOBBIX pecypcoB, BIIUCAHHBIE U
OIMCAaHHBIE YETHIPEXYTOJILHUKH,
BBIBOJAUTH UX CBOWCTBA U IIPU3HAKHU.
Hcnosb30BaTh 5TH CBOMCTBA U
MIPU3HAKU IIPU PEILIEHUU 3a7a4
IToBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHATUH U Pemarts 3anauu, WUTIOCTPUPYIOIIHE

00001IeHME 3HAHUM
(10 9)

METOJ0B KypCOB 7 U 8 KJIacCOB,
00o0011eHe 3HAaHUH

CBA3U MCXKY pa3IMYHbBIMH TEMAaMH Kypca
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9 KJIACC (HE MEHEE 102 v)

Ha3Banue pa3nena
OcHoBHBIC BHBI 1eSITEIbHOCTH
(Tembl) Kypca OcHOBHOE co/lep:KaHue
00y4Jaromuxcs
(umMcJ1I0 YacoB)
Pemenne Cunyc, KocuHyc, TaHreHC yrioB oT 0 | ®opMyJHpPOBAThH ONpe/ie/eHus
TPeyroJbHUKOB 1o 180°. OcHoBHOE TPUTOHOMETPHUECKUX (DYHKIUN TYIBIX U
(22 v) TPUTOHOMETPUYECKOE TOXKAECTBO. IIPSAMBIX YTJIOB.
@opmyJIbl IPUBEICHUS. CocTaBiasTh TaOIUIy 3HAYCHHIA
Pewmenue tpeyronsaukos. Teopema TPUTOHOMETPUUYECKUX (QYHKUIUHN IS
KOCHUHYCOB U T€OpEMa CUHYCOB. OCHOBHBIX yri10B oT 0 10 180°.
Pemenne npaktudyeckux 3anad ¢ BbIBOAMTH COOTHOLIEHUS MEXKIY
UCIIOJIb30BAHUEM TEOPEMBI TPUTOHOMETPUUECKUMHU (DYHKIMSMHU.
KOCHHYCOB U TEOPEMBI CUHYCOB. BeiBoanTh npocreiiime GopmyIisl
Tpuronomerpudeckne GOpMyIbI Ui | MPHUBEICHHUS U3 TEOMETPHUECKUX
IIJIOIIAIN TPEYrOJIbHHUKA, coo0paxeHuil.
napajuiesorpamma. BbiBoaMTH TEOPEMY KOCUHYCOB U
®opwmyia ['epona. Popmyina TEOpPEMY CHHYCOB (C pauycoM
IJIOLIA/IA BBITYKJIOTO ONHUCAaHHOH OKPYKHOCTH).
YETBIPEXYTOJIbHUKA Pemarhb 3a1aun 1o reoMeTpuu €
HCII0JIb30BaHUE TEOPEM KOCHHYCOB U
CHUHYCOB, HAXOJIUTb PaINyC ONMCAHHON
OKPYXHOCTH.
Pemarh npakTuueckue 3agauu,
CBOJISILLIMECS K HAXO0XK/ICHUIO Pa3IMUHBIX
AJIEMEHTOB TPEYTOJIbHUKA
BbIBOAMTH TPUTOHOMETPUYECKHE
(bopMyIbI TS TUIOIIAN TPEYTOJIbHUKA,
napaienorpamMma, gpopmyiny I'epona,
bopMyIy mIoLaaM BEITYKIOTO
YEeThIPEX YT OJIbHUKA.
Pemate 3a1a4M ¢ HCIIOJIB30BAHUEM
M3YYEHHBIX TEOPEM U COOTHOIICHUH.
Pemath npakTHyeckue 3a1auM Ha
HaXO0X/ICHUE TUIOIIAIU C TPUMEHEHUEM
JAaHHBIX (HopMYyIT
ITono0ue Xopas! ¥ mo100HbIe TPEYrodbHUKH B | Jloka3pIBaTh T€OpEeMBbI O TPOU3BEACHUU
TPeYroJbHUKOB OKpykHOCTH. Teopema o OTPE3KOB XOpJ, TEOPEMBI O
(12 v) IIPOU3BEIECHUU OTPE3KOB XOPI, IIPOU3BECHUH OTPE3KOB CEKYIIUX,
TEOPEMBI O IPOU3BEIEHUN OTPE3KOB TEOpEMY O KBaJIpaTe KacaTeJIbHOM,
CEKYILUX, TeOpeMa O KBaJpare Teopemsl UeBsl 1 MeHenast.
KacaTeJIbHOM. HccaenoBarhb, B TOM 4nCIIE ¢ NOMOLIBLIO
IIpumeHneHue pu pereHnn IH(PPOBBIX PeCypPCcoOB, U3y4aeMble
reOMETPUUECKUX 3a7au. KOH(UTypaluu.
Teopemsl UeBbl 1 Menenast. IIpuMeHATH TaHHBIE TEOPEMBI IIPU
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Ha3Banue pasaena
OcHoOBHBIE BUIBI 1eSIT€IbHOCTH
(TembI) Kypca OcHoBHOE coep:kaHue
00y4yarImuxcs
(4HCJ10 YacoB)
[TonsTue o romoreTun pELIECHNN T€OMETPUYECKUX 3a/1a4.
3HAKOMHTBCS € NOHATHEM O
TOMOTETHH, C €r0 IPUMEHEHUEM, B TOM
4HCJIe B IPAKTUYECKUX CUTYaLUAX
Metoa koopauHaT YpaBHeHUE NPSMON HA IUIOCKOCTH. OcBauBaTh NOHATHE MTPSIMOYTOJIBHON
(10 v) YrioBoi K03 GUIUEHT ¥ CBOOOTHBIIHA CHCTEMBI KOOPJIMHAT, 1€KAPTOBBIX
YJIEH, UX TEOMETPUUYECKUIN CMBICIL. KOOpJMHAT TOYKH.
[TapasuienbHOCTE U BeiBOAUTH ypaBHEHMS NPSIMOU B
HEPIEHIUKYIIPHOCTD IPSIMBIX (Uepe3 KOOpJMHATAX, YPABHECHUE OKPYKHOCTH.
YTJI0BO# KO3 (DUITUEHT). Bo1aeasiTh MONMHBINA KBaAPAT IS
Y paBHEHUE OKPYKHOCTH. HaXO0XJIECHUS LIEHTPa U paguyca
Haxoxxnenue nepeceueHuit OKPYXKHOCTH 10 €€ YpaBHEHHUIO.
OKPYXHOCTEH U MPSIMBIX B Haxoauthb TOUKHM nepecedeHus npsiMbIX
KoopauHaTtax. @opMyia pacCTOSIHUSA 1 OKPYKHOCTEH B IPSIMOYT'OJIBHOM
OT TOYKH JI0 TIPSIMOM. CUCTEME KOOpJUHAT.
[Tnomaas mapamenorpaMma B Pemars 3a1aun Ha HAXOXKAEHUE
KOOp/AMHATAaX, IOHATHE 00 paccTosiHUA OT TOUKH O IIPSIMOH.
OPHEHTUPOBAHHOM IUIOILAIH. BuiBoauTh hopMyIity mIOMEAANA
IIpumenenune meToia KOOpAUHaT B napajuiesiorpaMma B KOOpJAnHarax,
IIPaKTHYECKH-OPUEHTUPOBAHHBIX 3HAKOMHUTHCS C MOHATHEM
reOMETPUYECKUX 3a/1a4ax OPUEHTUPOBAHHOW IJIOLIA/IH.
IIpumeHsTH METO/I KOOPIUHAT B
MPAKTUYECKH-OPUEHTUPOBAHHBIX
reoMeTpUYECKUX 3a7a4ax, Mccae10BaTh
MPUJIOKEHUS METOJ1a KOOPAUHAT B
BBIYHCIIUTEIBHON MaTEMaTHKE U
uHpOpMaTUKe.
Hcnoab3oBath nu(ppoBbIe pecypesl
JUISI TIOCTPOEHUS U UCCIIEI0BAaHUM.
3HAKOMMTBCS € HCTOPHEH Pa3BUTHS
reoMeTpUH, UCTOPHEHN METO/1a KOOpAUHAT
BekTopsl BexTops! Ha miiockoctu. CioxkeHue BBoaMTBL BEKTOPHI KaK HAIPABICHHBIE
(20 9) U BBIUNTAaHUE BEKTOPOB — IIpaBUIa OTpE3KH, HCCJIAeJ0BATh T€OMETPUUECKUM
TPEYroJbHUKA U NapajlIeIorpaMMma. (nmepemerienue) u puznUecKuit (cumia)
YMHOK€EHHE BEKTOpa Ha YUCIIO. CMBICIIBI BEKTOPOB.
Koopaunats! Bekropa. CinoxkeHue u 3HaTH onpeaeeHUs1 CYMMBI U Pa3HOCTH
BBIYUTAHUE BEKTOPOB, YMHOKEHHE BEKTOPOB, YMHO)KEHHsI BEKTOpA Ha YUCIIO,
BEKTOpa Ha YHCIIO B KOOpJIMHATAX. HCC1e10BATh FEOMETPUUECKUN 1
[IpumeneHne BEKTOpOB B (pU3HKeE, (bu3nYECKU CMBICI 3TUX ONEPALIUH.
LIEHTp Macc. Pematb reomeTpuyeckue 3a1auu C
[TonsTre o 6a3uce (Ha TIOCKOCTH). WCIIOJIb30BAaHUEM BEKTOPOB.
PaznoxeHust BEKTOPOB 110 0a3ucy. HccnenoBathb CBA3b BEKTOPOB €
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Ha3Banue pasaena
(TeMBI) Kypca
(4HCJ10 YacoB)

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI 1€SITE€TbHOCTH
00y4yarImuxcs

CkaisipHO€ IPOU3BEIEHUE BEKTOPOB,
TFE€OMETPUUYECKUN CMBICT U
BBIPAKCHUE B IEKAPTOBBIX
KoopauHaTax. JluctpuOyTuBHOCTH
CKaJIIpHOT'O IPOU3BCACHU .
CkansipHoe MpOU3BEICHUE U
IIPOCLIUPOBAHMUE.

IIpuMeHeHne CKaJIIpHOTO
IMPOU3BCACHUS BCKTOPOB IJIA
HaXO0XACHUS JUIMH U YIJIOB.
Pemenne reoMmeTpuueckux 3agad ¢
IIOMOUIBIO CKAISIPHOTO
IIPOU3BENCHUS

MOHATUSIMUA PaBHOJACHCTBYIOIIECH CHUIT U
paBHOBECHSI CHJI, MPUMEHATH BEKTOPHI K
MPOCTEUININM 3a7]a4aM MEXaHUKHU U
CTaTHKH.

PackiaapIBaTh BEKTOpP O IBYM
HEKOJUTHHEAPHBIM BEKTOpaM,
packiIaIbIBaTh BEKTOPBI CHJI C IOMOIIBIO
MPOCIUPOBAHUS U TPUTOHOMETPUICCKUX
COOTHOIIICHUH.

OnpeneasiTb CKASIPHOE TPOU3BEICHUE
BEKTOPOB I'€OMETPUYECKH H B
KOOPJMHATAX, I0Ka3bIBaTh
PaBHOCHJILHOCTH OIIPEICICHUH U
JTUCTPUOYTUBHOCTH CKAJIIPHOTO
MIPOU3BEICHUS.

BoruncasTs cymmy, pasHOCTh U
CKaJISIPHOE TIPOM3BEICHUE BEKTOPOB B
KOOpPJIMHATAX.

IIpuMeHSATH CKaISIPHOE IPOU3BEICHUE
JUTSL HAXOKJICHUS ITTUH U YTJIOB.
HccaenoBath CBS3b CKAIIPHOTO
MIPOM3BE/ICHUS U OPTOTOHATILHOTO
MPOCIIUPOBAHNS, MPUMEHATH B 33]1a9aXx.
Pemiath reoMeTpruYCeCKUE 3a1a49H C
MTOMOIIBIO CKAJISIPHOTO TIPOU3BEICHHUS.
Pematsb 3a71a4n Ha MPAKTUYECKOE
MPUMEHEHUE CKaJISIPHOTO MPUIIOKEHHS B
¢du3uke (BbIYMCICHUE paOOTHI B
MEXaHUKE)

JlJIMHA OKPY/KHOCTH
U IUI0IA/Ab Kpyra
(16 u)

HpaBI/IHI)HI)Ie MHOTI'OYT'OJIbHUKH,
BBIYMCIICHHE UX IEMEHTOB. UKCIIO T
U JIJIMHA OKPYXHOCTH. [[nmuHa nyru
OKpY’KHOCTH. Pagnannas Mmepa yria.
[Inomjans Kpyra u €ro 3J1€MEHTOB
(cexTopa u cermeHTa). Beruncnenue
NEPUMETPOB U TUIOIAAeH Guryp,
BKJIIOYAIOIIUX 3JIEMEHTHI Kpyra

®opMyJIMPOBATH OIIPEIECICHUE
MIPaBUJIBHBIX MHOTOYT'OJIbHUKOB,
HAXOAMUTh UX DJIEMEHTHI.
IHonb30BaTHCS MOHATHEM JTMHBI
OKPY>KHOCTH, BBEIEHHBIM C IIOMOIIBIO
IIPaBWJIBHBIX MHOTOYTI'OJIbHUKOB,
onpeneasaThb YUCIO T, JUIMHY AYTH U
paZaHHYyIO MEpY yIJIa.

IIpoBoauTh mepexoa OT paguaHHON
MepBbI yIJia K rpaycHON 1 HA000POT.
OnpeaensaTs monans Kpyra.
BoiBoauTh popmyJibl (B rpagycHOM 1
paruaHHON Mepe) AJs JUTHH JYT,
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HasBanmue pasneina
(TembI) Kypca OcHoBHOE coep:kaHue
(4HCJ10 YacoB)

OcHOBHBIE BU/IBI 1€SITE€TbHOCTH
00y4yarImuxcs

IJIOIAJEH CEKTOPOB M CETMEHTOB.
BbruncasTh 10maan CioxHbIX GUryp,
BKJIFOYAIOLIUX 3JIEMEHTHI OKPYKHOCTH
(kpyra).

HaxoauTp muiomaay pa3indHbiX (bHpr B
3a71a4ax peajbHOU KU3HU

JABuxenust LlenTpanpHas CUMMETpHUS.
IVIOCKOCTH [leHTpanbHO-CUMMETPUYHBIE
(10 9) ¢urypsl. [ToBopot. OceBas

cummeTtpusi. Ourypsi,
CUMMETPUYHBIE OTHOCUTEIHHO
HEKOTOPOU OCH.

[TapamrenpHbII IEPEHOC.

[TonsiTHe MBUYKEHUS U €T0 CBOMCTBA.
PaBenctBo duryp.

[IposiBeHUsI CAMMETPHUU B TIPUPOJIE,
KUBOIIHCH, CKYIBIITYpE,
apXUTEKTYpeE.

KoMmmo3unum asrmxeHuit
(mpocreliue TpuMepHI).
[IpumeHeHne B TEOMETPUUYECKUX
3aj1a4ax

Pa3oupars npumepsl,
WUTIOCTPUPYIOLIHE ITOHATHS IBUKEHUS,
LEHTPOB U OCEH CUMMETPUHU.
®opmyIMPOBATH ONPEIEICHUS
JBUKEHHUS INIOCKOCTH, apajlIeIbHOTO
IepeHoca, MNOoBOPOTa, HEHTPAIBHOU U
oceBoii cummeTpuu. Jloka3piBaTh uX
CBOIICTBa, HAXOAUTDb HETIOABUKHbBIE
TOYKH, OCH CHMMETPHH.

HaxoauTe LHEHTPHI M OCH CUMMETPUI
npocTeimux Guryp.

IIpuMeHATH napaieNbHbII IEPEHOC U
CUMMETPHUIO MPU PELICHUHN
r€OMETPUYECKHX 3a/1au.
Hcnonb3oBars HU(ppPOBHIE pecypehl
JUISL IOCTPOEHUM W MCCIIEI0BAaHUN
npeoOpa30BaHU MITOCKOCTH U
KOMITO3UIINH JIBUKEHUH.
3HAKOMMTBCS C IPOSBICHUSIMU
CUMMETPUH B IPUPOJIE, )KUBOIIUCH,
CKYJIBIITYPE, apXUTEKTYpE
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Ha3Banue pasaena
(TeMBI) Kypca
(4HCJ10 YacoB)

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI 1€SITE€TbHOCTH
00y4yarImuxcs

IoBTOpEHME,
00001IEeHME,
CHCTEMATH3AIUS
3HAHMH

(12 v)

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOI0B KypcoB 7—9 KJ1accoB,
00001LIEHNE U CUCTEMATU3aINL
3HAHUH

CB000IHO ONIEPUPOBATH MOHATHSIMU:
durypa, Touka, npsimasi, yro,
MHOTOYT'OJIbHUK, PABHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYrOJbHUKH,
IPSMOYTOJIBHBIN TPEYroJbHUK, MEHaHa,
OucceKkTpurca 1 BBICOTa TPEYTrOJIbHUKA,
napajiesiorpaMM, poMO, psiMo-
YrOJIBHUK, KBA/IPaT, TPANCLHUs;
OKPYKHOCTB, KacaTeJIbHasi; paBEHCTBO U
noaobue Guryp, TpeyrojabHUKOB;
MapajuIeNbHOCTh U MEPIEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXAY IPSIMBIMH,
CUMMETPUS OTHOCUTEIBHO TOYKU U
NpSMOIi; JUTMHA, PACCTOSIHUE, BETMYNHA
yIiia, TIomaab, IEPUMETD.
Hcnoab3oBaTh (popMyJabl: IepuMeTpa u
TUTOIIAX MHOTOYTOJIbHUKOB, JUTHHBI
OKPYKHOCTH U IIOIIAIN Kpyra, o0béma
MPSIMOYTOJIBHOTO TIapajuiesenuie/1a.
CB0001HO ONIEpHPOBATH NOHATHAMMU:
MPsIMOYTOJIbHAS CUCTEMA KOOPIUHAT,
BEKTOp; UCMOJIb30BATH 3TH TIOHSATHS JUIS
NPECTAaBICHNS JAHHBIX U PEIICHUS
3aja4, B TOM YHCJIE U3 JPYTUX YUeOHBIX
MPEIMETOB.

Pemats 3a1auM Ha MOBTOPEHHE
OCHOBHBIX MOHSTHA, WILTIOCTPALIUIO
CBS3EH MEXAY Pa3NIUUYHBIMU YaCTSIMHU
Kypca. BoIOMpaTh MeToj 1S peiieHus
3aJjauu.

I[IpuMeHSITH MTOTYYCHHBIC 3HAHUS B
CMEXHBIX 00JIaCTSX, B MPAKTHKO-
OpPUEHTHPOBAaHHBIX 33auax
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IIpumepHas padouyas nporpamMma y4ue0HOro kypca «BepositTHocTh
U CTATHUCTUKA» HA YIJIy0JEHHOM YpPOBHE. 7—9 Kiacchl

Hean n3yyeHus yueOHOro Kypca

B coBpemeHHOM 1IM(POBOM MHUpPE BEPOSTHOCTh U CTATHCTHKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOYKU 3PEHUS MPAKTUUECKUX MPUITIOKEHUM, TaK U
UX pOJU B 00pa3oBaHWHU, HEOOXOJMMOM KaXJIOMy 4deloBeKy. BospacrtaeT umcio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsi Xxopolas 6a3oBasi OATOTOBKA
B 00JIacTU BEpPOSTHOCTH W CTATUCTUKH, Takas TOJATOTOBKAa BakKHA IS
IPOAODKEHUS 00pa30BaHUs U JIJIsl YCIEIIHON MPOPEeCCHOHATBHON Kaphephl.

Kaxxp1il 4esnoBek MOCTOSIHHO MPUHUMAET PEIIEHUs HA OCHOBE UMEIOIIUXCS Y
HEero JaHHbIX. {715 000CHOBaHHOTO MPUHATUS PEIICHUS B YCIOBHUSX HEIOCTaTKa
WM M30bITKAa MH(pOpPMAITUM HEOOXOJIUMO B TOM YHCJIE XOpOIIo CHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MbIIUIeHHE. VIMEHHO m03TOMYy BO3HHUKJIA
HEO0OXOAUMOCTh (POPMUPOBATH y 00ydaromuxcsi (PyHKIIHMOHAJIBHYIO IPaAaMOTHOCTD,
BKJTFOYAIONIYI0 B ce0s yMEHHWE BOCIPHHUMATh W KPUTHYCCKH aHAIM3UPOBATH
uHOpMaIMIO,  TPEACTABJICHHYI0O B  pa3lIWyHbIX  (opmax, IOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEaJbHBIX TMPOIIECCOB W 3aBUCHMOCTEH,
MPOU3BOIUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO C OCHOBHBIMHU MPHUHIUIIAMU cOOpa, aHadu3a U MpeACTaBICHUS
JAHHBIX W3 Pa3IMYHBIX cdep KU3HM OOIIeCTBA W TOCyAapcTBa MNPUOOIIAET
oOydJarormuxcss K OOIIECTBEHHBIM WHTEpecaMm. M3ydeHue OCHOB KOMOWHATOPHUKHU
pa3BUBAET HABBIKM OpraHU3AIMK Mepedopa W MmoacyEéTa Yuciia BapUaHTOB, B TOM
Yyucie B MPUKIAAHBIX 3a/layaX. 3JHAKOMCTBO C OCHOBaMHU Te€OpHUH rpadoB CO3IAET
MaTteMaTtuyeckuii (QyHgamMeHT 1 GOpPMHpPOBAHUS KOMIIETCHIIMM B 00J1aCcTH
uHpopMaTUKd U MHUPPOBBIX TexHoJNoruid. [lomMumMo »dTOTO, MpPU UIYYECHHUH
CTAaTUCTUKA W BEPOSTHOCTU OOOTaIIalOTCS TPEACTABICHUS YYAIIUXCA O
COBPEMEHHOW KapTUHE MHUpPAa W METOJIax €ro HCCIeqoBaHus, (opMUPYETC
MMOHUMAHUE POJIM CTATUCTUKH KaK MCTOYHMKA COIMAIIBHO 3HAYMMOU WH(OpMaIuu
Y 3aKJIaJIBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBUM ¢ MAaHHBIMH TIEISIMH B CTPYKTYpPE TPOTpaMMbl y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHKA» OCHOBHOW IIKOJBI HA YIIyOJIEHHOM YpPOBHE
BBIJICJICHBI CJIENYIONIHE CofAepKaTeabHO-MeToaudyeckue nuHuu: «lIpencraBnenue
JAHHBIX W ONHCaTelbHAas  CTaTHCTHKa»;  «BeposaTHOCTB»;  «DJIEeMEHTHI
KOMOMHATOpUKNY; «BBenaenue B Teoputo rpadoy, «MHokecTBa», «Jlorukay.

Conepxxanne muanun «IIpeacraBieHne NaHHBIX W OMHCATEIbHAS CTaTUCTHKA
CIIY)KUT OCHOBOM mJi1 (pOpPMHUPOBAHUS HABBIKOB palbOThI ¢ WH(OpMamuei: oT
YTCHUS W MHTEpIpETaluu WHPOPMAIWK, TPEACTaBICHHOW B Ta0nWIax, Ha
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auarpamMmax u rpadukax o cOopa, MPEACTaBICHHS W aHalIM3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATHCTHUYECKUX XAapaKTEPUCTUK CPEIHUX U PACCEHBAHUS.
Paborass ¢ naHHBIMH, OOydaroluecsi ydarcs CUYMTBIBaTh M HHTEPIPETHUPOBATH
JTAHHBIE, BBIJABUTaTh, apr'yMEHTHPOBAaTh U KPUTHKOBATh MPOCTEHIINE THMIOTE3BI,
pPa3MBIIUIATh HaJ (AKTOpaMH, BBI3BIBAIOIIUMH W3MEHUYMBOCTb, M OILICHHWBATH HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJTUYUHBI U IIPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4alHOM W3MEHYMBOCTH, HCCIEHOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBHPYIOLIEH OCHOBOW JUIA
U3Y4YEHUS TEOPUU BEPOATHOCTEN. boibloe 3HAYEHHE 3/1€Ch UMEIOT IPAKTUYECKUE
3aJ1aHUs, B YACTHOCTH OIIBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMHA MOJEIISIMHU.

[TonsiTue BEPOSATHOCTH BBOAMTCS Kak Mepa MpaBAonoaoOus ciay4yailHOro
coObiTus. Ilpu m3yueHum Kypca oOydyaromuecs 3HAKOMSTCS C MPOCTEHIIMMHU
METOJAMH BBIYMCJIICHUS BEPOSATHOCTEW B CIYYaWHBIX OKCIIEpUMEHTax C
PABHOBO3MOXXHBIMH JJIEMEHTAPHBIMH HMCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh W pelaTh Oojee CloXHble 3agaud. B Kypc Bxozdar
HayajbHbIE IIPEACTABICHHUS O CIYYalHBIX BEJIMYMHAX U HX YHUCIOBBIX
XapaKTEpUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCYHIECTBIIIETCS 3HAKOMCTBO OOYYaroIIMXCs C
MHOKECTBAMU M OCHOBHBIMH OIIEPALMSAMHU HAJ MHOKECTBAMH, PACCMATPUBAKOTCS
IpUMEpPbl MTPUMEHEHUs1 rpadoB U AIEMEHTOB TEOPUU MHOKECTB JJI pPELICHUS
3a/lay, a TAaKKE HMCIOJb30BaHUS B JAPYTHX MAaTeMaTHUYECKUX Kypcax M Y4eOHBIX
npeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo basucHomy yueOHOMY TutaHy B 7—9 Kitaccax m3ydaercsl y4eOHbIN
Kypc «BeposTHOCTB M CTATUCTHUKA», B KOTOPBIN BXOAAT pasaensl: «lIpeacrasieHue
JAHHBIX W  ONHcaTelbHas  CTaTUCTUKa», «BeposTHOCTB»,  «DIEMEHTHI
KoMOMHaTOpUKN», «BBenenue B Teoputo rpadoBy», « MHOKECTBa» U «Jlorukay.

B ba3zucHoM ydeOHOM IUIaHE Ha W3Y4YEHUE AAHHOTO Kypca OTBOJMUTCS HE
MeHee 1 yueOHOro yaca B HEZAENI0 B TEUEHHE KaXKJ0ro roja oOydeHHs, BCEro 3a
TpH roaa o0yueHnus — He MeHee 102 yueOHbIX 4acoB.

Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHusi)

7 KJACC

[IpencraBieHre MaHHBIX B BHUAEC TaOJIMIl, JUarpaMm. 3arojHEHUE TaOJuII,
YTEHWE M TIOCTPOCHHME CTOJIOMKOBBIX (CTOJOYAThIX) M KPYTOBBIX JUArpamM.
Utenue rpauKoB peaabHbIX MpolieccoB. M3Bneuenne nuupopmaluy u3 agarpamm
¥ TaOJIUII, UCTIOJIb30BAaHUE M MHTEPIIPETAINS JaHHBIX.
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OmnucarenpHasi CTaTUCTHKA: CpeqHee apu(pMETHUecKOoe, MeauaHa, pa3Max,
HaumOOJIblIIeE W HauWMEHbIlIee 3HAYCHMs, KBAPTWIM, CpEIHEE TapMOHUYECKOE,
CpellHee TapMOHUYECKOE YUCIIOBBIX JIAHHBIX.

[Ipumepsl cilydailHOW W3MEHYMBOCTH TMPU HM3MEPEHHUSX, B MacCOBOM
MIPOU3BOJICTBE; TEHACHIIMM M CIIy4ailHbIe KOJIeOaHWs; TPYIIUPOBKA JTaHHBIX,
MPEACTABIICHUE CIyYalHOW W3MEHYMBOCTH C TIOMOIIBIO JHarpamMM; 4YacTOTHI
3HAYEHHI; CTATUCTUYECKAs] YCTOMYUBOCTb.

I'pad, Bepmmna, pebpo. Cremenp BepmuHbl. Yncno pébep u cymmapHas
crenieHb BepiuH. [lonsitue o cBsa3HbIX rpadax. [Iytu B rpadax. Llenu u nukibl.
O6xox rpada (viinepoB nyTh). [lonarue 06 opuentupoBaHHOM rpade. Permenue
3aJlay ¢ MOMOIIbIO IrpadoB.

YTBepkaAeHUsT W BbICKa3piBaHUA. OTpHUIIAHWE YTBEP)KICHHS, YCIOBHBIC
YTBEP)KIICHUSI, OOpaTHbIC M PABHOCHWIBHBIC YTBEPXKICHUS, HEOOXOIUMBIE U
JIOCTaTOYHBIC YCIIOBHSI, CBOMCTBA M MPU3HAKHU. [I[pOTHBOMIONIOKHBIE YTBEPKICHHUS,
JI0Ka3aTesIbCTBa OT IPOTUBHOTO.

CnyyallHBI DKCIIEpUMEHT (OIBIT) U ciaydailHoe coObITHe. BeposTHOCTh U
yacToTa CIy4alHOro coObITHs. PoJIb  MaloOBEpOSTHBIX U MPAKTHUYECKU
JIOCTOBEPHBIX COOBITUH B MIPUPOJIE U B OOIIECTBE.

8 KJIACC

MHOX€eCTBO U NMOAMHOXKECTBO. [IprMepbl MHOXKECTB B OKPYKAIOLEM MHUpE.
[lepeceuenne u oObenuHeHne MHOXeCTB. Jluarpammbl Oinepa. YucioBbie
MHOKecTBa. [Ipumepbl MHOXECTB U3 KypcoB anreOpsl M T'€OMETPHUH.
[lepeunciieHne 31€MEHTOB MHOXECTB C MOMOIIBIO OPraHU30BAaHHOTO Nepedopa u
npaBuiia yMHOXkeHUs. DopMyIia BKIIFOUEHUS-UCKIIOUYEHHUS.

DOneMeHTapHble CcOObITHS. BeposTHOCTH ciydallHbIX cOObITHA. ONBITBI €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CiydailHbIid BHIOOP.

N3mepeHne paccerMBaHMs 4UCIOBOrO MaccuBa. Jlucrepcust u cTaHIapTHOE
OTKJIOHEHHE 4YHclioBoro Habopa. CBolicTBa JAuUCIEPCHMM U CTaHJAPTHOIO
OTKJIOHEHHUA. [[narpaMmbl pacceuBaHUs JIBYX HaOJIOAaeMbIX BenuduH. JInHelHas
CBSA3b HA IMarpaMMe pacCEHBaHUS.

HepeBo. JlepeBo ciyyailHOro  3kcrnepuMeHTa. (CBOHCTBA  JI€PEBBHEB:
€AMHCTBEHHOCTh MYTH, CBSI3b MEXKy YMCIOM BEPILMH U yucioM péodep. [lonstue o
I0CKUX rpadax. Penrenue 3am1ay ¢ TOMOUIBIO I€PEBHEB.

Jlornueckue coro3sl «» n «JIN». CBsA3b MEXy JJOTHUECKUMU COO3aMH U
orepalusiMi HaJl MHOXecTBaMu. Vcronb30BaHne JOrMUYeCKUX COI030B B alreodpe.
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Cnydaiinple  COOBITHSI KAk  MHOXXECTBA  DJIEMEHTAPHBIX  COOBITHH.
[IpotuBomnosnoxueie coObiTus. Onepauun Haja coObiTusiMu. dDopmyna croxeHus
BEPOSATHOCTEM.

[IpaBuno YMHOKEHUS BEPOSTHOCTEH. YcnoBHas BEPOSITHOCTb.
[IpencraBimeHne CiaydamHOrO »SKCIIEpUMEHTAa B BHUJE JepeBa. HesaBucumbie
COOBITHS.

9 KJIACC

KomOunaropHoe npaBuio ymHoxeHus. [lepectanoBku u ¢akropuan. Yucio
couetanuii u TpeyroibHuk Ilackans. CBoiicTBa uymcen codeTaHuidl. buHom
HeroToHa. Pemenue 3a1a4 ¢ HCMOIb30BaHUEM KOMOUHATOPHKHU.

['eomerpuyeckass BepoATHOCTh. Ciy4ailHblii BbIOOpP TOUKM W3 (UTYpHl Ha
IIJIOCKOCTH, U3 OTPE3Ka, U3 AYT'U OKPYKHOCTH.

Wcnpertanusa. Ycnex um Heynaya. Cepuss MCHBITAaHMA 1O IEPBOIO ycHexa.
Cepust ucnbiTanuit bepHymm. BeposTHOCTH COOBITUHA B CEpPUM  HUCIBITAHUM
bepnymmu. CinyyaiiHblii BEIOOP U3 KOHEYHOI'O MHOKECTBA.

CnydailHasg BeIMYMHA M pacOpenciieHue  BeposTHocTeu. I[Ipumepsl
CIIy4alHBIX BENWYMH. BakHbple pacrpenencHus — YUCIO NONBITOK B CEpUHU
VCIIBITAHUM 10 TIEPBOTO YCIIEXa U YUCJIO YCIIEXOB B CEPUM MCHbITaHUN bepHyIm
(reomeTpuuecKoe U OMHOMHAIIBHOE PaCpe/ICIICHNs).

MareMatndeckoe OXHUJIaHUE CIydYauHOM BeIWYUHbL. DU3MYECKUN CMBICI
MAaTEMATUYECKOr0 OXHuAaHus. lIpuMepsl HCHONB30BaHUSI MaTEMaTUYECKOIO
oxuganus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHWE CIyYalHOW BEJIWYMHBI.
CBolicTBA MAaTEMATHYECKOTO OXHUJAHUSA W JUCIEepcHM. MaremaTrndeckoe
O’KMJIAHUE U JUCIIEPCUS U3YUYECHHBIX PACIIPENACICHUN.

HepaBenctBo UeOsbiieBa. 3akoH OoJbIIMX YHCeNl. MaTeMaThudeckue
OCHOBAHMSI U3MEPEHUsI BEpOSITHOCTEH. PoJib 1 3HaUE€HHE 3aKOHA OOJBIINX YHUCEN B
HayKe, B IPUPOJi€ U OOLIECTBE, B TOM UUCJE B COLMOJIOTHYECKIX 00CIEI0BaHUAX U
B U3MEPEHHUSIX.

Ilnanupyemblie npeAMeTHbIE Pe3YJbTATHI OCBOCHUSA
IIpumepHoii padoyeil mporpamMmabl (1o rogamM o0y4eHus )

[IpeameTHbIe pe3ysbTaThl OCBOCHUS Kypca «BeposiTHOCTh M CTATUCTHUKA»
Ha yrayOn€HHOM ypoBHE B 7—9 Kiaccax XapakTepU3YIOTCS CIELYHOIUMHU

YMeHI/IHMI/I.
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7 KJIACC

e Yurarh wuH(OpMAIUIO, MPEACTABICHHYI0 B TaOJuIaX, Ha JAMarpammax;
MPEACTABIATh JAHHBIE B BUJAE TaOJUIl, CTPOUTH CTOJIOMKOBBIC (CTONOYATHIC) U
KpPYTOBBIE AHarpaMMbl 10 MacCUBaM 3HAYEHU M.

e OnuchiBaTh U UHTEPIOPETHPOBATH  peajbHbIE  YWCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

e lcnonb3oBaTh I ONUCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKH:
cpenHee apudpMeTHUECKOoe, MeauaHa, HauOoJblllee M HaWMEHBIIee 3HAYCHUS,
pa3max, KBapTHJIH.

e lIMeTh mpeiCTaBICHUE O JIOTUUECKUX YTBEPXKIECHUAX U BBICKA3BbIBAHUSIX, YMETh
CTPOUTH OTpUIaHUs, (HOPMYJIUPOBATH YCIOBHBIE YTBEPXKICHUS TPHU PEIICHUU
3a/la4y, B TOM YHUCJIE€ M3 JPYrMX Y4YEOHBIX KYypCOB, UMETh IPEACTABICHUE O
TEOpEeMax-CBOMCTBAX U TEOpEeMax-IMpPU3HAKaX, 0 HEOOXOAUMBIX U JOCTATOYHBIX
YCIIOBUSIX, O METOJIE 1I0KA3aTEIbCTBA OT MPOTHUBHOTO.

e lImeTh mpexacraBieHue O ciiydallHOM M3MEHUMBOCTH Ha IpUMEpax pe3yJibTaToB
U3MEpEHUH, 11eH, (U3NYECKUX BEJIUYUH, AaHTPOIIOMETPUYECKUX TAHHBIX; UMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOMYHUBOCTH.

e lcrnonb3oBaTh [Jis OINKCAaHUS JAHHBIX YacTOThl 3HAYEHUH, TPYNIUPOBATh
JaHHBIE, CTPOUTH THCTOTPAMMBI TPYIITHUPOBAHHBIX TaHHBIX.

e licnons3oBaTh rpadsl 1 pelieHus 3a1ad, UMETh NPEICTaBICHUE O TEPMUHAX
Teopun TpadoB: BepumMHA, pedpo, Ienb, MUKI, TyTh B rpade, HUMEThH
npexacrasieHue 006 06xoze rpada u 06 OpUEHTUPOBAHHBIX Irpadax.

8 KJIACC

e OnepupoBaTh MOHATHSIMU MHOKECTBA, MOAMHOKECTBA; BBIIOIHATH OMNEpAIUU
HaJl MHOXECTBaMHU: OOBEIUHECHHUE, TMEPECCUCHUE; TMEPEUUCIISITh DJIEMEHTHI
MHOKECTB C HCIOJIb30BAHUEM OPraHU30BAaHHOTO IMepedopa U KOMOMHATOPHOTO
MpaBujIa YMHOXCHHUS.

e Haxonutb BEpPOATHOCTH CIyYaWHBIX COOBITHI B CIIy4ailHBIX OTBITAX, 3HAS
BEPOSITHOCTH  DJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJI€ B OIBITaX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSIMU, UMETh TTOHATHUE O CIIy4aliHOM
BBIOODE.

e OnuchiBaTh JAHHBIE C TOMOIIBID CPEAHUX 3HAYCHUW W MEp PaCcCEUBaHUS
(mucnepcust U CTaHAAPTHOE OTKJIOHEHUE). YMETh CTPOUTh U UHTEPIPETUPOBATH
JAarpaMMbl  PacCCEUBAHUS, HMETh NPEACTABICHUE O CBA3U  MEXKIY
HaO0JII0TaeMBbIMU BEIMYNHAMMU.
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e lImeTh mpezacTaBieHue o aepeBe, 0 BepUIMHAX U pEOpax JAepeBa, UCTIOIb30BAHUH
JIEPEBLEB TPU PELICHUU 3aJa4 B TEOPUHM BEPOSTHOCTEH, B JAPYruX Yy4eOHBIX
MaTEeMaTUYECKHUX Kypcax U 3a/lay U3 JPYyruxX y4eOHbIX MPEeIMETOB.

e OmnepupoBaTh MOHATHEM COOBITHS KaK MHOXKECTBA d3JEMEHTApPHBIX COOBITHIA
CIIy4allHOTO OIIbITA, BHIMOJIHATH ONEPALUU HaJ COOBITHSIMH, UCIIOJIBb30BATh MPH
pelIeHUN 3a/1a4u IuarpaMmbl DUjepa, YUCIOBYIO MPAMYIO, TPUMEHSATH (GOPMYITY
CJIOKEHUS BEPOSTHOCTEN.

e [lonp30BaThCs MPaBUIOM YMHOXKEHHUS BEPOSATHOCTEN, HCIIOJIB30BATh JIEPEBO AJIS
IPEACTABICHUS CIIy4allHOTO ONbITa MNpU peleHud 3agad. OnepupoBarhb
MOHSTHEM HE3aBHUCUMOCTH COOBITHIA.

9 KJIACC

e [lonp30BaThcsi KOMOMHATOPHBIM TMPABUJIOM YMHOXEHHUS, HAXOJUTh YHUCIIO
IIEPECTaHOBOK, YMCJIO COYETAaHMM, MOJIb30BAThCS TPEyroJbHUKOM [lackansa npu
pelIeHn  3a1a4, B TOM YKCJI€ Ha BEIYMCIIEHUE BEPOSTHOCTEH COOBITUA.

e llcrionp30BarTh NOHATHE N'€OMETPUUYECKON BEPOSATHOCTH, HAXOAUTH BEPOSITHOCTU
COOBITHI B OIBITaX, CBSA3AHHBIX CO CIy4YalHBIM BBIOOPOM TOYEK W3 IJIOCKOM
burypsl, 0Tpe3Ka, IJTUHBI OKPY>KHOCTH.

e HaxonuTh BepOSTHOCTH COOBITUM B ONBITaX, CBSI3AHHBIX C HCHBITAHUSMH [0
JOCTHXKEHUS [IEPBOIO YCIEXa, B CEPUAX UCIbITaHUN bepHyruu.

e lIMers mpeacTaBieHUME O CIIyYalHBIX BEJIMYMHAX W OIIO3HABATH CIIy4YalHbIC
BCJIMYMHBI B SBJCHUSX OKPYXKAIOIIETO MHpA, ONEPUPOBATH IOHATHEM
«pacmpeneneHue  BEPOATHOCTEW».  YMEThb  CTPOUTh  PaCIpPEACIICHUA
BEPOSITHOCTEN 3HAUCHUN CIIyYalHbIX BEJIMYMH B U3YUYCHHBIX OIbBITAX.

e HaxoauTe MaTeMaTu4ecKoe OKHUAAHUE U JTUCIEPCUI0 CIyYalHOW BEJIWYUHBI 110
paclpeesieHUI0, MPUMEHATh  YHCJIOBBIE  XapaKTEPUCTUKH  M3YYEHHBIX
pacnpenesneHui py pelIeHrn 3a1ad.

e lIMerh mnpenacTaBiICHHE O 3aKOHE CIy4YaWHBIX YHCEI KaKk O TPOSBICHUU
3aKOHOMEPHOCTA B CIIy4YallHOM W3MEHYMBOCTH, MOHUMATh MATEMATHUYECKOE
o0OCHOBaHME OJM30CTU YACTOTBI M  BEPOSATHOCTH coObiTusA.  MMeThb
MIPEICTABIICHUE O POJIH 3aKOHA OOJIBIITNX YUCEN B PUPOJIC U OOIIIECTBE.

[lOKyMeHT co3fiaH B aneKkTpoHHoit dopme. Ne 63 ot 25.01.2024. McnonHuTtens: KpainHos A.WN. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 69 u3 78. CTpaHuua cosaaHa: 25.01.2024 15:09 =¥ TATAPCTAH



TemaTnyeckoe NIaHUPOBaHUE Y4eOHOr0 Kypca (1o rogam o0y4eHust)

7 KJIACC (HE MEHEE 34 4)

Ha3Banue pa3nena
XapakTepucTHKA AeATeJbHOCTH
(Tembl) Kypca OcHoBHOe coiep:KaHue
00y4Jaroumuxcs
(umncy10 Yacon)
IIpeacraBienune [IpencraBinenue NaHHBIX B BUJE OcBanBaTh C10COOBI
AAHHBIX TaOJIHII, AUATPAMM. MPEACTABICHUS CTATUCTUUYECKUX
(4 4) 3amonHeHWe TAONWIl, YTECHUE U | JAHHBIX U YHCIOBBIX MACCHUBOB C
MMOCTPOCHUE CTOJIOUKOBBIX | IIOMOIIBIO TAOJHII U TUATPAMM C
(cronbyarbIx) u KPYTOBBIX | UCIIOJIb30BAHUEM aKTYaJbHbIX U
JUarpaMM. BaXXHBIX JIaHHBIX (JIeMorpaduieckue
Urenne rpaduKOB peajbHBIX | JaHHbBIE, IPOU3BOJICTBO MPOIYKIUH,
MIPOLIECCOB. N3Bneuenue | oOIIeCTBEHHBIE U TPUPOIHBIC SBIICHUS).
uHpOpMalMM W3 JUarpamMM | H3yuatb MeToabl paboThI C
TadJIHII, HCII0JIb30BaHUE U | TAOJIMYHBIMU U TPaPUICCKUMHU
WHTEpIpEeTaIs JaHHBIX. MPEICTABJIICHUSIMU JTAHHBIX C TTOMOIIBIO
[IpakTrueckas padbota U (POBBIX PECYPCOB B X0/
MPAaKTHYECKUX padoT
OnucaresnbHas OnucarenpHas CTaTUCTUKA: OcBanBaTh NOHATHUSA: YHUCIOBOU
CTATHCTHKA cpenHee apupMeTHIecKoe, MaccuB (Habop), Mepa LIEHTPa, B TOM
(8 9) MeraHa, pa3Max, HaubosbIlee U qHclie cpeHee apupMeTudeckoe,
HaWMEHbIIICE 3HAUCHH S, KBAPTUJIU, | MEIWaHa, YacTOTa 3HAUYCHUS
CpeaHee rapMOHUYECKOE, CPEIHEE OnucpIBaTh CTATUCTUYECKUE
rapMOHUYECKOE YUCIIOBBIX JTAHHBIX. | JAHHBIE C TIOMOIIBIO CPETHETO
[IpakTnueckas padbora apudmeTnyeckoro u Meauansl. Pemarp
3a/1auu.
H3yuarts cBoOiicTBa CpEAHUX, B TOM
YHCIIe C TOMOIIBI0 TU(PPOBBIX
peCypcoB, B X0Ji€ MPAKTUIECKUX paboT.
OcBanBaTh NOHATHUS: HAUOOJIBIIIECE
Y HaWMEHbIIIEE 3HAYCHHS YUCITIOBOTO
MaccuBa, pa3mMax, KBapTHIIb.
PemaTh 3apaum Ha BEIOOp criocoba
OMMCaHUsl MaCCUBOB B COOTBETCTBHH C
MPUPOJION TaHHBIX U LIETISAMU
HCCIEA0BaHMs, B TOM YUCJE B X0/
MPaKTUIECKON PabOTHI
Cuayuaiinas [Tpumepsl cnydaitHON OnuckiBaTh JaHHBIE C TOMOUIBIO
U3MEHYNBOCTH W3MEHYUBOCTH MPU U3MEPEHUSIX, B | TPYIIIUPOBKH, CTPOUTH THCTOTPAMMBI,
(S MacCOBOM ITPOU3BOJICTBE; BbIIBUT'ATh MPOCTEHIITNE TUITOTE3HI.
TEHJCHIUHU U CITy4YailHbIe OcBauBaTh rpadudeckue
KoJeOaHus; TPYNIUPOBKA JAHHBIX, | MPEJCTaBICHUS Pa3HbIX BUIOB
MPEJCTaBICHUE CIyYalHON CIIy4ailiHOM U3MEHYUBOCTH, B TOM YKCIIE
M3MEHYUBOCTH C IIOMOMIbIO C TIOMOIIBIO IU(PPOBBIX PECypPCOB, B
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Ha3Banue pasaena
(TemMBI) Kypca
(4ucy10 YacoB)

OcHoBHOe cogepkaHue

XapakTepucTHKA 1eSITeJIbHOCTH
o0yuyarmuxcsi

Jyarpamm; 4acTOThl 3HAUCHUH;
CTaTUCTUYECKasl yCTOMUNBOCTb.
[IpakTuueckas pabora

X0/JIe MPaKTUYECKOIl pabOThI

BBejnenue B Teopuio

I'pad, Bepmmna, pebpo. CreneHn

OcBauBaThb NOHATHUS: Tpad,

YCJIOBHBIE YTBEP)KJICHUs, OOpaTHbIC
U PaBHOCHJIBHBIE  YTBEP)KICHMS;
HEOOXOAMMBIE M JIOCTATOYHBIE
YCIJIOBMSI, CBOMCTBA U IPU3HAKHU.
[IpoTrBOMNOIOXKHBIE
YTBEPXKICHUS,

IMPOTUBHOT'O

JoKa3aTrcjbCTBa OT

rpagos BepmuHbl.  Yucno  p&6ep  u | BepumHbI U p€Opa rpada, CTeneHsp, MyTh
(4 9) CyMMapHasi CTEeNeHb BEPILUH. B rpade, IIenu U NUKIIBI, TYTh B Tpade,
[TonsTe o cBsA3HBIX rpadax. | Iiockuid rpad, CBA3HBIN rpad,
[Tytu B rpadax. OpPUEHTUPOBAHHBIN Tpad.
Hermm w mwmknel. O6xom rpada Pemars 3a1a4u Ha TOMCK CYMMBI
(2iJIepOB MyYTH). cTeneHel BepiinH rpada, Ha MOUCK
[TonsiTne 00 opueHTHPOBAHHOM | 00Xoja rpada, Ha OUCK MyTeH B
rpade. Pemenne 3a1au ¢ momoripio | rpadax.
rpacdoB Hcnoas3oBars rpagsl npu
peleHnH 3a1a49 U3 anreopsl,
Te€OMETPHH, TEOPHH BEPOSTHOCTEH,
JIPYTHUX TIPEIMETOB
Jloruka YTBepKIeHUS U BBICKA3bIBAHUSI. H3yuarh Buabl yTBEPKICHUN U
B Otpunianue YTBEPK/ICHHUS, | BBICKa3bIBaHUM.

OcBanBaTth cr1ocoObl TOCTPOCHUS
YCIIOBHBIX YTBEPKJICHUM,
JIOKa3aTeNIbHBIX PACCYKIACHUM,
(hopMYyITUPOBKU TEOPEM, BBIPAKAIOITUX
CBOMCTBA U IIpHU3HAKHU, MCTO/IbI
MaTEMATHYCCKUX N0KA3aTCIIbCTB

BepositHOCTB M
4acToTa CJIy4aiHOIo
coObITHS

(S4)

CnyuaitHblll DKCIIEPUMEHT
(omBIT) M ciTyyaitHOE COOBITHE.

BeposiTHOCTB M yacToTa
CIIy4aifHOTO COOBITHSI.

Ponp ManoBeposTHBIX 1
MPaKTUYECKH TOCTOBEPHBIX
cOOBITHH B TIPUPOJIE U B OOIIECTBE.

[TpakTuueckas pabota

OcBauBaTh NOHATHSA: CITydallHBIN
OTIBIT U CITy4yaifiHOe cOOBITHE,
MaJIOBEPOATHOE U MTPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

HN3yuaTh 3HAUUMOCTH
MaJIOBEPOSTHBIX COOBITHI B IPUPOAE U
oO11ecTBe Ha BaXKHBIX MpUMeEpax
(aBapuu, HECUaCTHBIE CITydau, 3aluTa
NepCcoHaIbHON HH(pOpMAIHH, Tepeiada
JTAHHBIX ).

H3yuarhb ponb KJIaCCHUYECKUX
BEPOSITHOCTHBIX MoJiesielt (MOHeTa,
urpajgbHasi KOCTb) B TEOPUH
BEPOSITHOCTEM.

Ha0aronaTs U M3y4aTh 4acToTy
COOBITHI B MTPOCTHIX HKCIIEPUMEHTAX, B
TOM YHCJIE C TTOMOLIBIO IIU(PPOBBIX
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Ha3Banue pasaena
(TemMBI) Kypca
(4ucy10 YacoB)

OcHoBHOe cogepkaHue

XapakTepucTHKA 1eSITeJIbHOCTH
o0yuyarmuxcsi

pecypcos

O0o001menue,
KOHTPOJIb
(54)

[IpencraBienue qaHHBIX.
OnucarenpHasi CTATUCTHKA.

BepositHOCTB ciydaitHOTO
COOBITHSI.

MHoOXkecTBa U IOJAMHOXKECTBA.

DneMeHTHl Teopuu TpadoB

IHoBTOPATH H3yYECHHOE U
BbICTPaUBATh CUCTEMY 3HAHUM.

Pematsb 3a1auu Ha Ipe/ICTaBICHHE
Y OMKMCAaHNE JAHHBIX C TTIOMOIIBIO
M3YYCHHBIX XapaKTEPUCTHK,
npecTaBiIeHne nH(HOpPMALIUU C
MOMOIIBIO TpadoB.

O0cyxn1aTh NpuMepbl CIIy4alHbIX
COOBITHI, MAJIOBEPOSATHBIX U
MPAKTUYECKHU JOCTOBEPHBIX CIyYaHBIX
COOBITHIA, UX POJIH B MPUPOJE U KUIHU
YeJioBeKa

8 KJIACC (HE MEHE

E 34 4)

Ha3zBanue pa3jgesa
(Tembl) Kypca
(4MCJ10 YacoB)

OcHOBHOe co/iep:KaHue

XapaKkTepucTHKA JIeSITeJILHOCTH
o0yuarouuxcst

IMoBTOpeHnue kypca 7
KJjiacca

[IpencraBieHne naHHBIX B BUJIE
Ta0JIUL ¥ TUArPAMM.

IHoBTOPATH N3y4YEHHOE U
BBICTPaMBaTh CUCTEMY 3HAHUM.

B OnucarenbHast CTATUCTHKA. Pemats 3a1aum Ha pe/ICTaBICHUE
CrnyuaiiHast U3MEHYUBOCTD. Y OIMCAHUE NAHHBIX C [IOMOIIBIO
CrnyvaiiHble COOBITHSL. W3YYEHHBIX XapaKTEPUCTHK.
BeposATHOCTH ¥ 4aCTOTHI. Pemathb 3a5a4m Ha NpeiCcTaBICHNUE
DNEMEHTHI TEOPUH MHOXKECTB. IpPyNIHMPOBAaHHBIX JaHHBIX U ONMCAaHUE
DnemMeHTHl Teopuu rpados CIIy4allHOM U3MEHYNBOCTH.
Pemate 3a5a4m Ha onpeeneHue
Y4acTOTHI CIIy4alHbIX COOBITHIA,
o0cyxJIeHuE MPUMEPOB CITyYalHbIX
COOBITHH, 3a/1a4un Ha OMHMCAHHE
MHOXECTB U IIPEICTABICHUE
uHpopmanuu B BUje rpados
MHoxecTBa MHOXECTBO M  NOJIMHOXECTBO. OcBauBaTh NOHATHSA: MHOXECTBO,
(4 v) [Tpumepsl MHOECTB B | IOJAMHOXECTBO, BKIIIOYEHUE,

oKpyxkaroieMm mupe. llepeceuenne n
o0beIMHEHNE MHO>KECTB.
Jwnarpammsl Diisepa.

UYucnosble MHOXkeCTBA. [IpuMepsl

MHOXKCECTB U3 anre6pbl U TCOMCTpPHUHU.

nepecevyeHne U 00beAMHEHNE
MHOXKECTB, YUCJIOBBIC MHOXECCTBA,
YHCJIOBBIE IPOMEKYTKH.

PemaThb 3a1a4H C ITIOMOIIBIO
(bopMyI BKITFOUEHUS-UCKITFOUCHUS

Hepqu/IcneHHe 3JIEMCHTOB
MHOXCECTB C IIOMOIIIBIO
OpraHM30BaHHOrO  mepebopa U
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Ha3Banue pa3aena

XapakTepucTHKA AeATeJIbHOCTH
(Tembl) Kypca OcHoBHOe coep:kaHue

(4mcJ10 4acoB) obyuarouuLxes
npaBmwia  yMHOXeHus. Dopmyna
BKJIIOUCHUS-UCKITIOYCHUS
BepositHOCTB DneMeHTapHbIe COOBITHS. OcBauBaThb NOHATHS:
CJIy4aiiHOT 0 BeposatHocTu ciyyailHbIX COOBITUH. | AJIeMEHTapHOE COOBITHE, ClTydyaiiHOe
coObITHus (4 1) OnbITHI ¢ pAaBHOBO3MOXHBIMU COOBITHE KaK COBOKYITHOCTh
3IIEMEHTAPHBIMH COOBITUSIMH. OIaronpUATCTBYIOIINX IEMEHTAPHBIX
CriyualiHblii BEIOOD. COOBITHI, PABHOBO3MOXHBIE
[IpakTuyeckas pabora AJIEMEHTApHbIE COOBITHS.

PemiaTh 3a1aum Ha BbIUKCIICHUE
BEPOSTHOCTEH COOBITHI 1O
BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4allHOTO OIbITA.

Pemarhb 3a1aum Ha BbIYMCIICHUE
BEPOSITHOCTEH COOBITHI B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHUCJIE C TIOMOIIIbIO
KOMIIbIOTEpA.

IIpoBoanTh M M3y4aTh ONBITHI C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHUCIIE C
HCII0JIb30BAHUEM MOHET, UTPAJIbHBIX
KOCTEH M JPYIMX MOJENEN B XO1e
MPAKTUYECKON pabOThI

OnucaresbHan N3mepenue pacceuBaHUs OcBauBaTh NOHATHS: JUCTICPCUS U
CTATHCTHKA. YUCIOBOIO0 MaccuBa. Jlucmepcusi W | CTaHIapTHOE OTKIIOHEHUE,
PaccenBanme CTaHJAPTHOE OTKJIIOHEHUE YHCIIOBOTO | UCHOJb30BaTh 3TH XapaKTEPUCTUKU JJIs
AAHHBIX Habopa. CBolicTBa [AHUCIEPCHH U | OMHCAHUS PACCEUBAHMSI TAHHBIX.

Sy CTaHJAPTHOT'O OTKJIOHEHUSI. BoiaBuraTs runoresnl o0

JuarpamMMsl paccenBaHMs JBYX | OTCYTCTBHH WJIW HAJIWYHHU CBSI3U 1O
HaOM01aeMbIX BeNWYMH. JIMHeWHas | quarpammam paccerBaHUS.

CBSI3b HA JMarpamMme paccerBaHUsl. CTpouthb 1uarpaMmmbl
[TpakTrueckas pabota pacceHBaHUs I10 UMEIOIIIMCS
JTAHHBIM, B TOM YHCJIE C [IOMOILBIO
U(POBBIX PECYPCOB
BBeaenue B Teopuio Hepeso. JlepeBo ciaydaitHOTO OcBanBaTh NOHATHS: JIEPEBO KAK
rpa¢os (3 4) skcniepuMenTa. CBoWCTBa JiepeBbeB: | rpad 0e3 IUKiIa, BUCSUYAs BEpIIMHA
€AMHCTBEHHOCTb ITYTH, CBSI3b MEXJly | (JIUCT), BETBb JIepeBa, MyTh B JIEpPEBE,
YUCJIOM BEPIIUH U YUCIOM pEOEp. JMaMeTp JiepeBa.
[TonsiTue o muockux rpadax. M3yuars cBoiicTBa 1epeBa:
Pemmenue 3aa4 ¢ moMoIIbI0 CYILECTBOBaHHE BHUCSIUEH BEPIIUHBI,
JIEPEBbEB €IMHCTBEHHOCTb ITyTH MEXAY ABYMs
BEPILIMHAMH, CBSI3b MEX/y YHUCIOM
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HasBanmue pa3saena
(Tembl) Kypca OcHoBHOe coep:kaHue
(4ucy10 YacoB)

XapakTepucTHKA 1eSITeJIbHOCTH
o0yuarouuxcst

BEpILKH U YuciaoM peédep.

Pemath 3a1aum Ha MOUCK U
NepeyucieHre myTe B Aepese,
orpeziesieHue Yrcia BEepUINH Uiu pédep
B JIepeBe, CBOMCTBA MJIOCKHUX TpadoB

Jloruka Jlornueckue coro3sl «M» u M3yyare MeTOoaABI U CTPYKTYpY

24) «MJIN». CBs3b MEX Y JIOTMUECKUMHU | MaTEMaTHYECKHUX YTBEPKICHUH,
COI03aMU U OIIEpALMAMHU HaL COJIEPIKALIUX JJOTUYECKUE COO3BI.
MHOKecTBaMu. Mcnonb3oBanue OcBauBatsp UCIIOJIb30BaHUE
JIOTMYECKUX COI030B B airedpe JIOTUYECKUX CON030B IIPH IOCTPOCHUH

CHCTEM U COBOKyrIHOCTCﬁ ypaBHeHI/Iﬁ n
HCPABCHCTBO OT IIPOTUBHOI'O

Onepauuu Hajg Crnydaifabie COOBITHS KaK OcBauBaTh NOHATHSA: B3aUMHO
CJAyYalHbIMH MHOECTBA JIEMEHTAPHBIX MIPOTUBOTIOJIOKHBIC COOBITHSI, OTICPAITUU
COOBLITHUSIMH. COOBITHH. HaJ COOBITHAMU, O0ObENNHEHNE U
Chnoxenne [IpoTrBOMONIOXKHBIE COOBITHS. MepeCceUYeHe COOBITHI, COBMECTHBIE U
BeposiTHOCTEl (3 1) Onepanuuu HajZ COOBITHUSMHU. HECOBMECTHBIE COOBITHSI.

dopmyna CIOKEeHUs BEPOSITHOCTEH H3yuath TeopeMbl O BEPOSITHOCTH

00BeAMHEHUS IBYX COOBITHI ((hOPMYIIBI
CJIOKEHHSI BEPOSITHOCTEH).

Pemars 3a5aum, B TOM uucie
TEKCTOBBIE, HA BBIYUCIICHNE
BEPOSITHOCTEW OOBETMHEHUS U
MepecevyeHusi COOBITHH C TOMOIIIBIO
YKCJIOBOW MPSIMOM, AMAarpaMm Duiepa

YcaoBHan [IpaBuno yMHOXKEHUS OcBanBaTh NOHATHS: IPABUJIO
BEPOSITHOCTD, BEpPOSITHOCTEH. Y CclloOBHAsA YMHOKEHHS BEPOSITHOCTEN, YCIIOBHAS
YMHOXKEHHE BEPOSITHOCTb. BEPOATHOCTH, HE3aBUCHMBIE COOBITHS,
BEpPOSITHOCTEIA, [IpencraBnenne cay4aitHOTO JIEPEBO CIYYAHOTO OIIBITA.
He3aBHCUMBbIE HKCIIEPUMEHTA B BUJIC JIEpPEBa. Pemath 3a1aun Ha onpeniesieHUE U
COOBLITHSA He3zaBucumbie cOOBITHS CBOICTBA HE3aBUCHUMBIX COOBLITHIA.
(54) Pemats 3agaum Ha TOMCK

BEPOSITHOCTEH C HUCTIOIB30BAHUEM
JlepeBa CIIy4yallHOTO OMbITa

O0o0menmne, PaccenBaHne naHHBIX B YMCIIOBBIX IHoBTOPATH N3y4YEeHHOE U
KOHTPOJIb Maccuax. Onepanuu Hajg BBICTPaMBATh CUCTEMY 3HAHUM.
(S v) MHOECTBAMHU U COOBITHUSIMH. Pemars 3a1a4u Ha IpeiCTaBICHUE
BeposTHOCTS citydaitHOro Y OIIMCAHME JAHHBIX C [IOMOILBIO
coObITusl. ClIO’KEHNE U YMHOXKEHHE | U3YYEHHBIX XapaKTePUCTHK.
BEPOSITHOCTEH. Pemarhb 3a5a4u ¢ IpUMEHEHUEM
JlepeBbs U 110cKue rpadbl rpagos.
Pemarhb 3a5aun Ha HaXOXACHUE
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HasBanmue pa3saena
(Tembl) Kypca OcHoBHOe coep:kaHue
(4ucy10 YacoB)

XapakTepucTHKA 1eSITeJIbHOCTH
o0yuarouuxcst

BEPOATHOCTH CIYy4YaitHOTO COOBITHS 110
BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITHH.

Pemath 3a1auM Ha HaXOXACHUE
BEPOSITHOCTEN OOBEAMHEHUS U
nepecevyeHus: COObITUH, B TOM YUCIIE
HE3aBUCUMBIX, C UCIIOJIb30BAHUEM

rpadUyYecKuX MpeacTaBIeHUN

9 KJIACC (HE MEHEE 34 4)

Ha3Banue pa3gena

XapakTepucTHKA 1eATeJIbHOCTH
(TemMbl) Kypca OcHOBHOe coiep:KaHue

o0yuarouuxcst
(4MCJ10 YacoB)
IHoBTOpEeHue Kkypca 8 IIpencrasiienue JaHHBIX. IHoBTOPATH U3y4YEHHOE U
KJjacca OnucarenpHas CTaTUCTHKA. BBICTPaMBATh CUCTEMY 3HAaHUM.
(3v) Onepanuu HajZ COOBITHUSMHU. Pemarts 3a1aum Ha Ipe/ICTaBICHUE
HezaBucumoctb cOOBITHIA. Y OINMCAHUE JAHHBIX.
JlepeBbs u tuiockue rpad Pemars 3a1a4u Ha HAXOXKICHUE

BEPOSITHOCTEHW OOBEAMHEHUS U
nepecevyeHusi COObITUH, B TOM YUCIIE
HE3aBHCHUMBIX C UCTIOJIB30BAHUEM
rpaduyecKux MpeacTaBIeHu U qepeBa
CIIy4yallHOTO OMbITa

JIEeMEHTBI KomOunatopHoe IIPABUJIO OcBauBaTh NOHATHS:
KOMOUHATOPUKH ymHOXkeHus.  llepecraHoBKM M | KOMOMHATOPHOE MPABUIIO YMHOXKEHUS,
(6 v) dakropua. yHopsiA0YeHHas rapa, Tpolka

Uucno coueTaHuii M TPEyroJbHUK | OOBEKTOB, IEPECTAHOBKA, (haKTOpHal
ITackams. CsolicTBa YHCeIl | YKNCJa, COUSTaHNE YHCIIO COUCTAHMMH,
coueranuii. bunom HeroroHa. TpeyronbHuK [Tackans.

Pemenne 3a1a4 c Pemarhb 3a1a4n Ha epeUnCIICHAE
UCIOJIb30BaHUEM KOMOMHATOPUKHU KOMOUHAIMH, KOJTMYecTBa
HJIEMEHTAPHBIX COOBITUI, HAX0XKICHHUE
BEPOSITHOCTEH COOBITHIA C
MPUMEHEHHEM KOMOMHATOPUKH, B TOM
YHCJIE C UCTIOIb30BaHHEM
TpeyronbHuka [Tackans.

Pemarhb 3a5aun Ha IpUMEHEHNE
qucia COYETaHui B anredpe
(cokpaméHHoe yMHOKEHHE, OUHOM

HeroToHa)
I'eomerpuueckas I'eomeTpuueckass  BEpPOSATHOCTb. OcBauBarb NOHsITHE
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Ha3Banue pa3aena

XapakTepucTHKA AeATeJbHOCTH
(Tembl) Kypca OcHoBHOe coep:kaHue

(4ucy10 YacoB) obyuatoumxcs
BEPOSITHOCTH CnyualiHplii  BBIOOp  TOYKH U3 | FEOMETPUUECKOM BEPOSTHOCTH.
(B burypbl Ha IUIOCKOCTH, U3 OTpE3Ka, Pemath 3a1auM Ha HaXOXACHUE

U3 IyTH OKPYKHOCTH BEPOATHOCTEH B OMbBITAX,

NPEJICTABUMBIX KaK BBIOOP TOUEK U3
(burypsl Ha MIOCKOCTH
(MHOTOYTOJIbHHKA, KpYyTa), U3 OTpe3Ka
WA IYTU OKPYKHOCTH, U3 YUCIOBOI'O

IIPOMEXKYTKA.
HUcnbiTanus HcnelTanus. Ycnex u Heynada. OcBauBaTh NOHATHSA: UCIIBITAHUE,
Bepuyniu Cepus ucnbITaHUH 10 IEPBOTO 3JIEMEHTApHOE COOBITHE B UCIIBITAHUU
64) ycrexa. (ycmex u Heyaaya), cepus UCIBITaHUH,
Cepus ucnbitanunii bepnyim. HACTYIUICHHE [IEPBOTO ycIexa
BepositHOCTH COOBITHII B cCepuH (Heyznaum), cepusi UCTIBITAHUM
ucneITaHui bepryim. bepnyim.
Cry4aifHbIi BBIOOp M3 KOHEUHOTO PemaTth 3324y Ha HaxXOXXIEHUE
MHO>KECTBa BEPOATHOCTEN COOBITHI B cepuu

WCIBITAHUH 10 TIEPBOTO ycIexa.
Pemath 3a1auM Ha HaXOXKACHHE
BEPOSTHOCTEH COOBITHI B CEpUH
UCIBITaHUN bepHyin, B TOM YHCIE C
MOMOIIBIO IIU(POBLIX PECYPCOB

Cayuaiinas CrnyualiHas BeIMYUHA U OcBauBaTh NOHATHSA: ClIydalHas
BEeJIMYNHA pacnpenenieHre BEpOSITHOCTE!. BEJIMYMHA, 3HAUCHUE CITyYaHON
By IIpuMepsl ciaydaliHbIX BEJIUYHH. BEJIMYMHBI, PACIIPEIEICHUE
BaxHble pacnpeneneHus — 4YUCIO | BEPOATHOCTEN.
MOMBITOK B CEPUU UCIIBITAHUH 10 M3y4yarTs, B TOM YUCIIE C IOMOLIBIO
NEPBOTO ycIleXa U YUCIIO YCHEX0B B | HU(PPOBBIX PECYPCOB, H 00CYKAATH
cepuu ucnblTanui beprymm IIPUMEPBI JUCKPETHBIX U HENIPEPBIBHBIX

(reomeTpuueckoe U OMHOMHAIIBHOE | CIIy4alHBIX BEJIMYMH (B TOM YHCIIE POCT
pacnpeneneHus) U BEC YeJI0BEKa, YUCIEHHOCTD
HaceJIeHUsl, CTOUMOCTb TOBapOB U
YCIIYT), CTy4afHBIX BEJIUYHH,
CBS3aHHBIX C U3YYEHHBIMHU
CIly4yaifHBIMHU OIIBITAMH

YuciaoBbie MareMaTH4eCcKoe OKHIaHe OcBauBaTb NOHSITHSL:
XapaKTEePUCTUKHU CIy4aiiHOM BeIMYMHbL. PU3NYECKUN | MAaTEMAaTUUYECKOE OKUIAHUE CIyYalHON
CJYYaHHBIX BEJIMYUH | CMBICIT MaTEMAaTUYECKOI0 OKUJAAHUSA. | BEIMYUHBI, TUCIIEPCUS U CTaHAAPTHOE
(6 4) [Tpumepsl HCTOB30BAHUS OTKJIOHEHHE CIIyYalHOW BEJIMYUHBI.
MaTEeMaTHYEeCKOTO OXKHUJIaHHUS. PemaThb 3a7a4n Ha BEIUHCIICHUE
Jucnepcus u ctaHapTHOE MaTEeMaTHIECCKOTO OKUTaHUS 1
OTKJIOHCHME CIIy4allHOW BEJIMYUHBI. | JUCIIEPCUU JUCKPETHOM CIIy4aiiHOU
CBoiicTBa MAaTEMaTHYCCKOTO BEJIMYMHBI 110 3aJaHHOMY
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Ha3Banue pa3aena

XapakTepucTHKA AeATeJbHOCTH
(Tembl) Kypca OcHoBHOe coep:kaHue

o0yuarouuxcst
(4ucy10 YacoB)
OKUJIaHUS ¥ TUCTICPCHH. pacrpeielieHuIo, B TOM YKCIIe 3a/1a4,
MaremaTrueckoe OXKHIaHUE U CBSI3aHHBIX CO CTPAXOBAHUEM U
JMCTICPCHS U3YUEHHBIX JOTEPESMH.
pacrpeesieHuit 3HAKOMHUTBCS C MATCMAaTUYCCKUM

0’KMJIAHMEM U TUCIIEPCUEH HEKOTOPBIX
pacrpeeneHuii, B TOM YUCIIEe

pacrpeeseHus CIIy4aiiHOW BETUYUHBI
«YHUCJIO YCIIEXOB» B CCPpHUU HCOBITAaHUHU

bepnymn
3aKoH 00JbIINX HepasenctBo YebblmeBa. 3akoH H3yuyaTth 4acToTy COOBITHS B
yucel OOJIBIINX YHCEIL. MOBTOPSIFOLIUXCS CIIYYalHBIX ONBITAX
Gy MareMaTuyecKkue OCHOBaHUs Kak CIIy4alHYIO BEJIUYUHY.
MU3MEPEHUS BEPOSTHOCTEM. 3HAKOMHTBCS 3aKOHOM OOJIBIINX

Ponb u 3HaueHne 3akoHa OOJIBIINX | YMCET KaK MaTEMaTHYECKUM
Yyucel B HaAyKe, B IPUPOJIC U BBIPAKEHHUE CTATUCTUYECKOU
00I111eCTBE, B TOM YHCIIEC B YCTOMYMBOCTH YaCTOT U CPETHHUX
COLIMOJIOTHYECKHX 00CIEI0BAHUAX U | 3HAUCHHIA.
B U3MEPCHUAX PemaTth 3a1aun Ha U3MepeHUe
BEPOSTHOCTEH C IIOMOIIBIO YaCTOT.
OO0cy:xk1aTh POJIb 3aKOHA OOJBIITNX
ypceNl B 000CHOBAaHMH YaCTOTHOTO
MeTO/1a U3MEPEHUSI BEPOSITHOCTEH, B
IpUPOJIE U B OOIIECTBE

O0001eHueE, BeposiTHOCTH CitydaliHBIX IloBTOPATH N3y4YEeHHOE U
KOHTPOJIb COOBITHIA. BBICTPaMBATh CUCTEMY 3HAHUM.
4 4) DneMeHThl KOMOMHATOPUKH. Pemars 3a1a4u Ha HAXOXKICHUE
Cepus ucnsiTanuii beprym. BEPOATHOCTEN B CEPUSIX HE3aBUCHMBIX
CrnyualiHble BETMYHHBI U WCIBITaHUH, B TOM YHUCJIE C TOMOIIBIO
pacrpeneieHus. KOMOHMHATOPHBIX (PaKTOB U HOPMYIL.
YHucnoBble XapaKTEPUCTUKHI Pemars 3a1a4u Ha onpenesieHne
CIIy4aiHbIX BETMYMH. 3aKOH CBOMCTB paclpeesIeHUN, HaX0XK/ICHUE
00JBIINX YHCET MaTeMaTUYECKUX OKUAAHUN U

TUCTIEPCUI N3YUEHHBIX PaCIpeIeICHHIA.

O0cy:k1aTh POJIb 3aKOHA OOJBIITIX
qricenl B HayKe, B IPUPOJIC U B
oOriecTBe

77

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 63 ot 25.01.2024. UcnonHuTtens: KpainHos A.U. 0 AIEKTPOHHbINA
CrpaHuua 77 ua 78. CTpanuua cosaaHa: 25.01.2024 15:09 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 63 ot 25.01.2024
WHnunaTop cornacoBanus: KpanHos A.A. [npektop
CornacoBaHune nHnyumnposaHo: 25.01.2024 15:09

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 KpaiHos A.WN. 25.01.2024 - 15:09

[okymeHT co3aaH B anekTpoHHon copme. Ne 63 ot 25.01.2024. VicnonHutens: KpanHos A.U. N IIEKTPOHHbIA
CrpaHuua 78 u3 78. CtpaHuua cosgana: 25.01.2024 15:09 =¥ TATAPCTAH



