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INOACHUTEJBHASA 3AIINCKA

Anrebpa sABIseTCS OJHMM U3 ONOPHBIX KYypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMsI: OHAa 00ECTIeYnBAET N3YUCHHE IPYTUX JAUCHUIUIMH, KaK €CTeCTBEHHO-
HAy4yHOro, TaK W TyYMaHUTAPHOIO LHKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
IPOAODKEHNs 00pa30BaHUs U B MOBCEIHEBHOM KM3HU. Pa3zBuTue y oOyuaromuxcs
HAy4YHBIX MPEJCTABICHUN O MPOUCXOXKACHUM U CYUIHOCTU anredpandeckux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKONM HAYKOW SIBIEHUN M IIPOLIECCOB
B MPUPOJE U OOIIECTBE, POJU MaTEMaTHYECKOIO MOJCIUPOBAHMS B HAYYHOM
NO3HAaHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
Y Ka4eCTB MBIIUICHHUS, HEOOXOAUMBIX I aJaNnTaldyd B COBPEMEHHOM LU(POBOM
oOmectBe. M3ydeHue anreOpbl oOecleunMBaeT pa3BUTHE YMEHHs HaOJ01aTh,
CpaBHMBaTh, HaXOAWTHb 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOHI,
dopMynupoBath yTBepkaeHUS. OCBOCHUE Kypca anreOpbl 00ecIeunBaeT pa3BUTHE
JOTHYECKOr0 MBIIUICHUS] O0YyYaroUIMXCs: OHM HCIOJIb3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE pacCyXeHus, 00001eHne 1 KOHKPETH3AINI0, a0CTparupoBaHue M
anajoruto. OOyueHwe  anreOpe  NpeANosiara€T  3HAYUTENIBHBIM  O0BEM
CaMOCTOSITENIbHOM ~ JIeATENbHOCTH OOYyYaIoIUXCsl, IO03TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 ABJSETCs peanu3alueil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUEHUsI.

B cTpykType nporpammsl yueOHOro Kypca « Anredpay st OCHOBHOTO 0011IEero
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKaTeIbHO-METOUIECKHIE JINHUM:
«Yucna W BBIUUCICHUS», «ANreOpanueckue BBIPAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», «DyHkium». Kaxkmas w3 3THUX coaepKaTeabHO-METOAUYECKUX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YyUEHHS Kypca, B3aUMOJICHCTBYSI C
OpyruMH ero JuHMsIMH. B Xone wu3ydeHus ydeOHOro Kypca OO0ydarouiumcs
IPUXOJIUTCS JIOTHYECKH pacCykKIaTh, MCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «AnreOpa» BKIIOYCHBI
HEKOTOpbIE OCHOBBHI JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3ieliax
MaTeMaTU4YECKOro o0pa3oBaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHUBEPCAJBHOTO  MaremMaTuueckoro si3bika. CoaepkaTenbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTo Kypca «Aurebpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Copepxannie nuHMM «YuCIa W BBIYUCICHUS» CIY)KAT OCHOBOW IS
JaNbHENIIEro U3y4yeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyUYaOLIUXCS
JIOTHYECKOT0 MBILIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOI'O 0OOLIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HMPPALMOHAIBHBIMU 4YHUCIaMH, (OPMUPOBAHUEM



MPEICTABICHU O IEUCTBUTEIHHOM YKcIie. 3aBEpIICHUE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K CpeIHEMY 00I11eMy 00pa30BaHHUIO.

ConeprkaHue JByX alreOpanyecKkux JUHUN — « AreOpandecKkre BhIPaKCHUS
U «YpaBHEHMsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYyUaIOIIMXCA
MaTE€MaTUYeCKOro anmnapara, HeOOXOAUMOTro JUlsl PEIICHHs 3aJad MaTE€MaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO
o0miero oopazoBaHusi y4eOHBIN MaTepuall TPYNIHUPYETCS BOKPYT PallMOHAIBHBIX
BbIpOKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMaTUKH KakK S3bIKa JJis
MOCTPOCHUSI MAaTeMaTHYEeCKUX MOJIeJiel, OMHMCaHUsl TMPOLIECCOB U  SIBIICHUU
peanbHOro Mupa. B 3anaun 00ydueHus anredpe BXOAAT TaKKe JaJIbHENIIEe pa3BUTHE
AITOPUTMHYECKOTO MBILUIEHUS, HEOOXOJIMMOTI0, B YACTHOCTH, JIJIsl OCBOCHHUSI Kypca
uHQOpMATUKUA, ¥  OBJAJCHHE HABBIKAMH  JCAYKTHBHBIX  PaCCYKICHHM.
[TpeoOpa3oBaHrne CHUMBOJBHBIX (OPM CIIOCOOCTBYET PA3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHATBHO-TpapUUECKON JIMHUM HAIICJIICHO Ha MOJy4YeHUE
OOy4aroNIMMUCS 3HAaHUW O (PYHKIMSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOAeNn
JUIsL OTIMCAHUS U UCCIIEI0BAaHUS pa3HOOOPa3HBIX MPOIECCOB U SBJICHUHN B IPUPOAE U
obmiecte. M3yuenue Marepuaia CliocoOCTBYET Pa3BUTHIO y O0yYaIOIIUXCsl yMEHHUS
UCIIOJIb30BaTh pAa3JIMYHbIE BbIPA3UTEIbHBIE CpPEACTBA S3bIKA MATEMATHKUA —
CJIIOBECHbIE, CHUMBOJMYECKHE, Tpauueckue, BHOCUT BKJIaI B (OpPMHpPOBAHUE
MPEICTaBICHUI O POJIM MATEMATUKH B PA3BUTUN [TUBUIN3AIUHN U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7-9 Kjaccax wu3ydaercs y4deOHBbIH Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3iebl COACPIKAHMS:
«Yucna u BbUKCIEHUA», «ANTeOpandeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» oroautcs 306 yacoB: B 7 Kjiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 vaca (3 yaca B Heneno), B 9 kiacce
— 102 yaca (3 yaca B Heento).



COAEPKXAHUE OBYYEHMUSA
7 KUIIACC

Yuciaa 1 BIYUCICHUSA

Jpo6u OOBIKHOBEHHBIE W JACCATHYHBIC, MEPEX0]] OT OJHOM (hOpMBI 3amucu
npobeit k gpyroil. IloHsTME palMOHATIBHOTO 4YHWCIA, 3aluCh, CPaBHEHMUE,
yIOPSAOYMBAaHUE  PAMOHAIBHBIX  uYnced. Apudmernyeckue JEHCTBUS C
palMOHAIBHBIMYA 4YHMciamMu. PenieHue 3aad M3 peaabHOM MPAKTUKU HA 4YacTH, Ha
JIpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeAeieHue, MpeoOpa3oBaHue
BBIPOKEHHUI HA OCHOBE OIpE/IeNICHNUs, 3auch 00abImMX uncel. [IponeHTsl, 3anuck
IPOLIEHTOB B BUJE poOU U IpoOM B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/layu Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEAIbHOMN MTPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PpA3JIOKEHHE HA  MHOXHUTEIU
HaTypaJbHBIX YUCET.

PeanbHbie  3aBUCMMOCTH, B TOM  4Yucile T@psMas W oOpaTHas
IIPOIIOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IIepeMeHHBIE, UMCIOBOE 3HAYEHHUE BBIPAXKEHUS C MEPEMEHHON. JomycTumeble
3HA4YEHHUs NepeMeHHbIX. [IpeacraBnenre 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJE
dbopmybl. Beruucnenus no ¢popmynam. [IpeoOpazoBaHne OyKBEHHBIX BBIPaXKECHHUI,
TOXXJIECTBEHHO paBHbIE BBIpAXEHHUS, NpaBWiIa NpeoOpa3oBaHUs CyMM H
MIPOU3BEJICHUH, MPAaBHIIa PACKPBITHSI CKOOOK U MPUBECHUS MOO0HBIX ClIaraeMbIX.

CBoiiCTBA CTENIEHU C HATYPaJIbHBIM MOKAa3aTEJIEM.

OnHowiensl 1 MHOrowieHbl. CreneHb MHorowieHa. ClioxeHue, BhIUUTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpPMyYJIBI COKPAIEHHOIO YMHOXKEHNSA: KBAIPAT CyMMBI
¥ KBaApar pazHocTH. opMya pa3HOCTH KBaIpaToB. Pa3nokeHrne MHOTOYIEHOB Ha
MHOKUTEJH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWs, TMpaBujia MPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JIluHenHOe ypaBHEHHE C OOHOM IMEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, pEUIEHUE JINHENHBIX YpaBHEHNN. COCTaBIEHUE YPABHEHU 110 YCIOBHUIO
3a7a4u. Pelienre TeKCTOBBIX 3371a4 € MOMOIIBI YPAaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMS MMEpEMEHHBIMU U ero rpaduk. Cucrtema AByX
JMHEWHBIX YPAaBHEHHMM C JBYMs INEPEMEHHBIMU. PermieHue cucrem ypaBHEHHU
cnocoboM noAcTaHOBKH. [IpuMeps peleHus TEKCTOBBIX 3a7au C MOMOIIBIO0 CHCTEM
YPaBHEHHU.



DYyHKUMHU

Koopaunara Touku Ha npsimon. UucnoBele mpomMexyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOM.

[IpssmoyroisibHast cucreMa KoopauHaT, ocu Ox u Oy. Abcuucca U OpHHATA
TOYKH Ha KOOPJIAMHATHOM ockocTy. [IpumMeps! rpadukos, 3a1aHHbIX GopMyIamMHu.
Urenue rpagukoB peanbHbIX 3aBucuMocTel. [lonstue pynkiuu. I'papuk yHkumu.
CpoiictBa pynkuuii. Jluneitnas dynkuus, e€ rpapuk. ['padux dynkuum y = [x|.
['padmyeckoe pelieHne JIMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KVIACC

Yucsia v BBIYUCIEHUS

KBagpatueiii kopenb u3 uucia. [loHarue o0 uppanMoOHAIBLHOM YHCIIE.
JlecsaTuunbie TPUOIMKEHUST UppAlMOHATBHBIX unces. CBOMCTBA apuPMEeTHIECKUX
KBa/IPATHBIX KOPHEW U UX MPUMEHEHHE K MPEe0oOpPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CrernieHs € 11ebpIM NTOKa3aTeneM 1 €€ cpoiicTBa. CTaHgapTHAs 3alKCh YUCIA.

AJire0panvecKue BbIPAKEHUS

KBanpaTHblil TpéxuiieH, pa3ioKeHue KBaAPaTHOTO TPEXWICHA Ha MHOKHUTEH.

Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckod JIpoOwu.
CnoxxeHue, BbIYMTaHUE, YMHOXEHHUE, JeJeHUEe anreOpandyeckux ApoOeit.
PanronanbHbIe BRIpOXKEHHS U UX TTPEOOpa30BaHMUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (hopmyiia KOpHE KBaJpaTHOro ypaBHeHuUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM M KBAJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas nHTEpHpETalMs YPABHEHUA C IBYMSI TIEPEMEHHBIMH M CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€pPEMEHHbIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a1a4 aJIreOpPandeCcKUM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOM NEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUA

[Tonsitue pynkimu. O6acTh onpeAesieHus 1 MHOKECTBO 3HaUYECHUN (PYHKIIUH.
Crnioco6sl 3aanust pyHKIUI.

I'paduk ¢pynkiuu. Yrenue cBoicTB PpyHkuuu no e€ rpaduky. [Ipumeps
rpadukoB QPyHKIMIA, OTpaKAIOIINX peaTbHbIE MPOIECCHI.



@DYHKIMK, OINUCHIBAIOIINAE TIPAMYI0 W OOpaTHYI0 MPOMOPIMOHAIBHBIS
3aBHCHMOCTH, HX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia M BBIYUCICHUSA

PannonanpHbie yucia, UppallMOHATIBHBIE YKCIa, KOHEUHbIE U OECKOHEUYHbIE
JeCATUYHBIE ApoOr. MHOXKECTBO AEHUCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIEC JACCATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMOI.

CpaBHEHHE JI€MCTBUTENBbHBIX 4YHCEN, apU(PMETUYECKUE JIEUCTBHUS C
JEACTBUTEILHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUPA, JIMTEIBHOCTh IPOLECCOB B
OKpPY’KaroleM MHUpE.

[TpuOnmxkE€HHOE 3HAUECHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHHe. PelieHue ypaBHEHMH, CBOASIIMXCA K JIMHEHWHBIM.

KBagpaTHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOASIIMXCS K KBAaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHM. PeleHne TEKCTOBBIX 3a7ad
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU U ero rpaduk. PerieHue cuctem IBYX
JIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHUN,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. I['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHU C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3374 anreOpanueckuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U X CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHOW. KBamgpaTHble HepaBeHCTBA.
['padrueckas wHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DYyHKUMHU

KBanpatnunas ¢yskuus, e€ rpaduk u coictBa. [lapaGomna, koopauHaThl
BEPILKHBI Tapaboibl, OCb CAMMETPUU MapadOJIbL.

Ipadukn pyrxumit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y =|x|, u ux
CBOMCTBA.



YucaoBble M0OCJIe10BATEILHOCTH U IPOrPeCcCHH

[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTU. 3aJaHUE TOCIIEIOBATEIIBHOCTH
pPEKyppeHTHOM hopMynoi U HOPMyYIION n-To YIeHA.

Apudmernueckas U TeoMeTpudeckas mnporpeccur. DopMmynsl n-ro 4ieHa
apu(MeTHIeCcCKol U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBI MIEPBBIX 71 UJICHOB.

N3obpaxkeHne uaeHOB apuMETHUYECKOM M T€OMETPUUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBIA M SKCIIOHEHUUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHUS TNPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKkTepUus3yloTCs:

1) maTpuoTHYeckoe BOCIMTAHUE:

NpOSIBIECHUEM WHTEpeca K MNpPOUUIOMY M HACTOAIIEMY POCCHUMCKOMN
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHEM K JIOCTIDKCHUSIM  POCCHUUCKHUX
MAaTEMATUKOB M POCCHMCKON MAaTeMaTUYECKOM WIKOJIbI, K HCIOJIb30BAHUIO 3TUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoOe U JYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBINMOJTHEHUIO 00SI3aHHOCTEH rpakIaHUHA U peallu3alluu ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOILEAYpP TPa’kKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTHIO K OOCYXACHUIO dTUUECKUX TPOOIIEM, CBSI3aHHBIX
C MPaKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAyKW, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) Tpya0BO€ BOCIIUTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE YYacTUE€ B PEUICHUM MPAKTUYECKUX 3ajaad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHUsI HA TMPOTSHKEHUM BCEH JKM3HU ISl YCHENTHOW MpodecCHOHAIbHON
JEATeIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM WU
MOCTPOCHUEM UHIUBUIYATHLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  JMOIIMOHAIBFHOMY UM OCTETHUYECKOMY BOCHIPUSTHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKICHUH, YMEHHIO BHJICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOT'0 MO3HAHUS:

OpUEHTaluMel B JEATEIbHOCTH Ha COBPEMEHHYIO) CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOJIBI U
oOlIecTBa, MOHMMAHMEM MAaTEeMAaTUYeCKOM HayKu Kak cdepbl 4YelOBEeYECKOU
JEATEIIBHOCTH, 3TANOB €€ PAa3BUTHS W 3HAYMMOCTH JUISl PA3BUTHUS LMBWIM3ALINH,
OBJIJICHUEM SI3BIKOM MAaT€MaTHUKU U MAaTEeMaTUYECKOW KyJIbTYpOW KakK CpPeiACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM NPOCTEUIINMU HaBBIKAMU HCCIIEIOBATEIbCKON
NeSATEIbHOCTH;



6) ¢usuueckoe BocnuTaHue, (POPMHPOBAHHME KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO TPHUMEHATh MAaTeMaTHYECKHE 3HAHMS B HMHTEpEcax CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KM3HU  (37I0pOBOE  ITUTaHMHE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM HW OTIbIXa, peryspHas Qusznueckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HaBbIKA PEIICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eiOBeKa;

7) 3K0JI0rHYecKoe BOCIINTAHHE:

OpHUEHTaIlMel Ha MPUMEHEHNE MaTeMaTHYCCKUX 3HAHUMU IS PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAOIIEH CpeJibl, TUIAaHUPOBAHUS MMOCTYIIKOB M OIICHKH
UX BO3MOXKHBIX TOCIJICICTBUH JIJIsI OKPYKAIOIIECH Cpejibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUs;

8) amanTanusa K U3MEHSIONIUMCH YCJOBHUSIM COUMAJILHON U MPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JACHCTBUSAM B YCJIOBUSX HEOIPEICIEHHOCTU, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIeSITEIbHOCTh, B TOM YHUCTIE
YMEHHUE YUYUTHCS y NPYTUX JIOJEH, mproOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dhopMyIMpOBaTh UEH, OHITHS, TUIIOTE3bI 00 0O0BEKTAX U SBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CITIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (HOPMYIHpPOBATh M OLEHUBATH PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/IbHBbIC YHUBEPCATbHBIC YUeOHbIE NeiCTBUA

ba3oBble Jlornueckue JaeicTBuA:

e BBIBJISATh U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHUNA MEXIy MOHSATHUSAMHU, (HOpMyITUpOBaTh
ONpEACICHUs] TOHATUH, YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBAaHUS i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH U MNPe0OPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIE, C€IUHUYHBIC, YAaCTHBIE W O0OIIue,
YCJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSX,
npejyiaraTb KpUTEPUH JUIs BBISIBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;
JIeNaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIOUEHUH, yMO3AaKIIIOUEHUH 10 aHAJIOTUH;
pa30bupath JA0Ka3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN (TPSMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaTh aPryMEHTALMIO, MPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 penieHus ydyeOHOMl 3ajauu (CpaBHHUBATh HECKOJIBKO
BapUAaHTOB peEUIeHMs, BbIOMpaTh Haubosee MNOAXOASAIUMNA C Y4YETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciaenoBarebCKue 1eMCTBHUA:

WCITOJIB30BaTh BOMPOCHI KaK WCCJIEIOBATEILCKUI MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUne, MpodiIemy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (HOpPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSITEIPHO COCTABIEHHOMY IIJIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0OBAHHUE MO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI TIO PE3yJIbTaTaM
POBEAEHHOTO HAOMIONCHUS, WCCIIEIOBAaHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TPOIIECCa, a TaKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OPMAIIMH, TaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa4H;

BBIOWpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (OPM IIPEICTABIICHNUS,

BBIOMpaTh GopMy TMpeAcTaBiIeHUS HHPOpMAIMM H WLIIOCTPUPOBATH
perraemMbie 3a7ayd  CXEeMaMH, JAuarpaMMaMiy, WHOM Tpadukod W HX
KOMOWHAITUSMU;

OIICHMBATh HAAEKHOCT, WH(OOPMAIIUU TI0 KPHUTEPHUSIM, IPEIIOKCHHBIM
yUHUTENEeM UIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUSA:

BOCIPUHUMATh U (POPMYIMPOBATH CY>KJIEHUSI B COOTBETCTBUHU C YCIOBHUSIMU
Y LIEJISIMU OOILIEHUS, ICHO, TOYHO, IPAMOTHO BBIPA)XXKaTh CBOK TOUKY 3PEHMUS
B YCTHBIX M IMCBMEHHBIX TEKCTAX, IaBaTh MOSCHEHUS MO XOAYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;



e B X0Jie 00CYXJIeHUs 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BRICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pPEILIEHHUs], COMOCTABNIATh CBOM CYXKIECHHS C CYXICHUSMH JAPYrUX
YYaCTHUKOB JUanora, oOHapy>KMBaTh pa3liMude U CXOJACTBO IMO3UIIUH, B
KOppEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

e TMpPEACTABIATH  PE3yNbTAaThl  pEUIEHUS  3aJaud,  OKCIEPHUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA, CAMOCTOSITENILHO BEIOUPATh (hOpMAT BBHICTYIIIICHHS
c y4€TOM 3a71a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUuTOpUU;

e TMOHHUMATh U UCIOJIB30BATh PEUMYIIIECTBA KOMAaHIHOW U UHANUBU1yaJIbHON
paboThI U PEHICHUH YYECOHBIX MATEMAaTHYECKUX 3a/1a4;

e TMPUHUMATH LI€JIb COBMECTHON JIEATEIIBHOCTH, MIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTb BUIbI padoT, JAOroBapUBaThCA,
00CyX)aTh TIPOIIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKHUX
JIIOJICH;

e YYAaCTBOBaTh B TPYIIOBbIX (opMax paboTel (00CyXkaAeHUS, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U IPYTUE), BBITIOIHSATH CBOIO YaCTh paOOThI
U KOOPJIUHHUPOBATH CBOM JIEUCTBUSA C JPYTMMHU UJICHAMH KOMAaH/IBbI,
OLICHMBAaTh KauyeCTBO CBOET0O BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE eiCTBUA
Camoopranu3anus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, aJTOPUTM PELIeHUs 3aAaudd (WA €ro
4acTh), BBIOMpATH CIOCOO pEIICHUs C YYETOM HMEIOUIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJUIEKT:

e BIIQJIETh CIOCOOAMH CAaMONPOBEPKH, CAMOKOHTPOJISI TPOLIecCa U pe3yibTaTa
pelieHrs MaTeMaTUIECKOM 3a/1auu;

e MPEABUAECTH TPYAHOCTH, KOTOPbHIE MOTYT BOZHUKHYTh IPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATH COOTBETCTBUE PE3YJIbTATA JEATEIbHOCTH MOCTABICHHON LEIH U
YCJIOBUSIM, OOBSCHSTh NMPUUMHBI JTOCTHUKEHUSI WM HEJOCTUNKEHUS IIENH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIbTATDBI

K konmy oOyuenuss B 7 kjiaacce 0OyYaromMiCA TMONYYHUT CIEAYIOLINE
peIMEeTHbIEC PEe3yIbTaThI:
Yuciaa 1 BIYUCTICHUS



BrImonHsATh, codyeTas YCTHBIE W MHChbMEHHBIE MPUEMBI, apu(DMETHUECKHE
JEUCTBUS C PalMOHAJIbHBIMU YUCIIAMU.

HaxoguTh 3HaueHHs] YUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIUMCIICHUS 3HAYEHUN NPOOHBIX BBIPAKCHHM, COIEPKAIIIX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexoauTh OT oAHOW (HOPMBI 3alUCH YUCEN K JApyroi (mpeoOpa3oBbIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECSITUYHYIO, B YaCTHOCTH
B OECKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHHBAaTh U yNOPAAOYMBATH PALlMOHAIBHBIEC YUCIIA.

OKpyIJsITh 4ncna.

BhINOMHATE MPUKHUAKY U OLEHKY PE3YJIbTaTa BHIYUCICHUM, OLIEHKY 3HAYEHU
YUCJIOBBIX BBIPAKECHUU. BBINOIHATE AEHUCTBUS CO CTENEHSMHU C HATypaJlbHBIMU
MTOKA3aTEISIMU.

[IprMeHSTh PU3HAKU IEITMMOCTH, PA3JI0KEHUE HA MHOKUATEIN HATYPaJIbHBIX
YHUCEl.

Pemate npakTUKO-OPMEHTUPOBAHHBIE 3aJa4yH, CBS3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEIWYMH, NPOLIEHTAMHU, WHTEPIPETUPOBATH
pEe3yIbTaThl PEUICHUS 3aa4 C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaEeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPpaKeHU s

Hcnonp3oBath anredpandeckyro TEpMUHOIOTHIO U CUMBOJIMKY, IPUMEHATDH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

HaxoguTe 3HaueHus OYKBEHHBIX BBIpAXCHUW MNpPU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BrinonHsaTh MpeoOpa3oBaHus 1EJ0T0 BRIPAXKEHUS B MHOTOUJICH MPUBEICHUEM
MOJOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BpINONMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTO4YIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylIEecTBIIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXKHUTEIM C MOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTEIIS, TPYNIHUPOBKH CIIaraeMbIX, IPUMEHECHHUS
(bopMyI1 COKPAILIEHHOTO YMHOKEHUSI.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOUYJIEHOB JJIS PELICHUs Pa3IMYHBIX 3a7a4
13 MaT€MaTUKH, CMEXHBIX TPEIMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonbs30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMM MOKA3aTEISIMUA IS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPAaBEHCTBA

Pemare nuHENHBIE ypaBHEHUsS C OJHOW IIEPEMEHHOM, MPUMEHSS MNpaBUia
Mepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY emy. [IpoBepATs, sABIseTCS
JIX YHCJIO KOPHEM YPABHEHUS.

[TpumensTh rpaduveckre METObI MIPU PEIICHUH JTMHEWHBIX YPaBHEHUN U UX
CUCTEM.



[lonGupats mnpuMepsbl Map YHUCEN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHON MIJIOCKOCTH IpauK JTUHEHHOTO YPABHEHHSI C IBYMS
NEPEMEHHBIMM, MOJB3YSICh TPa(PUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pewmate cuctemsl IByX JIMHEMHBIX YPaBHEHUH € IByMs [IEPEMEHHBIMU, B TOM
qucIe rpa@uuecku.

CocTaBisTh M pewmarh JUHEHHOE YPAaBHEHUE WIM CHUCTEMY JIMHEWHBIX
YpaBHEHUH MO YCIOBHIO 33JJa4H, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a44 MOJyYECHHBIN PE3yJIbTaT.

DOYyHKIUHA

N300paxaTh HA KOOPAUHATHOW MPAMON TOYKH, COOTBETCTBYIOIINE 3aaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3alIUChIBATh YHCIIOBbIE TPOMEKYTKU HA
anreOpanyecKoMm si3bIKe.

OTrMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucelBaTh C MOMOILIBIO (YHKIUM H3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJWYECTBO, CTOWMOCTD,
IPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonutb 3HaueHue (yHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHdopmaiuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIIUIO U3 TPAPUKOB peaJbHbIX NPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 KJjacce o0Oyyaromuics TMOJTYYUT CIEAYIONINE
IPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCTICHUSA

Hcrnons30BaTh HayaJbHBIE IMPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUHUCICHUM, N300paxarh JeHCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMON.

[IpuMeHATh TOHSATHE apU(PMETHUECKOTO KBAJPATHOIO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, WCIIONB3YS MPH HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKALIUMX KBAaJApaTHbIE KOPHU, HCIIONIb3YS
CBOWCTBA KOPHEH.

Hcnonb3oBath 3anmucu OONBIIUX M MaJbIX YKCET C MOMOUIBIO JAECATUUHBIX
npo0Oeit u creneneit yucna 10.

AJire0OpanvecKue BbIPAKEeHHU S

[IpuMeHATh TMOHSATHE CTENEHWM C LEJIbIM  ITOKA3aTENEM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAIUX CTENIEHH C LIETbIM MOKa3aTesIeM.

BbINONMHATE TOXKIECTBEHHBIE TPEOOPa30BaHUs PALIMOHATIBHBIX BRIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJIEHAMU U alredpandyecKumMu ApoosiMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.



[IpumeHnsaTh mpeoOpa3oBaHus BRIPAXKCHHM IS PEIICHUS Pa3INYHbIX 3a71a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pemars nMHEHBIE, KBAJpaTHBIE YPABHEHHS W pPAIlMOHAIbHBIE YpPAaBHEHUS,
CBOJSIIMECS K HUM, CHCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOoaUTE MpOCTENIINE UCCIENOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE ¢ TIPUMEHEHNEM TpaduuecKnX MpeacTaBlIeHnid (YCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPAaBHEHUU PEIICHUS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT CIOBECHON (POPMYITUPOBKH 3a7auu K €€ anreOpandeckoit
MOJEIIA C TIOMOIIBID COCTaBIICHUS YPAaBHEHUS WM CHCTEMbI YpPaBHEHMIA,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJIYYEHHBIN pe3ybTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPAaBHEHMU S, OLICHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh IPaPUUYECKYIO
WJUTIOCTPAIIUI0 MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKUHUHU

[TonuMaTh U HUCMOIB30BaTh (PYHKIIMOHAIBHBIC MOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), ONPENEsaTh 3HAYeHUE (PYHKIHUHU IO 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpouth rpaguku 2IeMEeHTapHbIX (QYHKIIMA BUJA:

y=k/x,y=x2,y=x3,y=|x|, y =VX, onucsBaTh CBO}CTBa YMCIOBOH QyHKIMHI
no e€ rpaduxy.

K xoniy oOyueHus B 9 KJjacce OOy4arolmuicsa TMOJYYUT CIEAYIOIINE
MpeAMETHBIE PE3YIbTaThI:

Yuciaa 1 BBIYUCICHUS

CpaBHUBATH U yHOPSI0YMBATH PALIMOHAIIBHBIE M HPPALIMOHAIbHBIE YHCIIA.

Brimonuars apudmernueckue N1eMCcTBUS ¢ pallMOHATBHBIMU YUCIIAMH, COYETas
YCTHBIE U NMHUCHbMEHHBIC MPUEMBI, BBINOJHATH BBIYMCICHHUS ¢ UPpaAlMOHATBLHBIMU
YHUCJIaMH.

Haxonute 3HaueHus CTENEHEN C LENBIMU OKA3ATEISIMUA U KOPHEW, BBIYUCIISITh
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTh  IEMCTBUTENBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pe3yjbTara
BBIYMCIICHUH, OLIEHKY YUCJIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABECHCTBA

Pemats nuHelHbIe U KBaIpaTHBIC YPABHEHUSI, YPAaBHEHUS, CBOISIIIIMECS K HUM,
pocTenIue APOOHO-PAITMOHATIEHBIE YPABHECHHS.

Pemars cuctembl IBYX JIMHEMHBIX YPABHEHHUU C JABYMS IEPEMEHHBIMHU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBISCTCS JIMHEMHBIM.

Pemarh TekcTOBblE 3ajaud anreOpanyeckuM CHOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMHU.



IIpoBOoaUTH MpOCTENIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWH, B
TOM YHCII€ C TPUMEHEHUEM TpaduUecKuX MpeCTaBICHU (yCTaHABIMBATh, HMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUN PELICHUs, €CIM UMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHUE HEPABEHCTB HA YMCIIOBOM IPSMOM, 3allMCHIBATh PEUICHUE C IOMOIIBIO
CUMBOJIOB.

Pemlate  cucTemMBl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbI HEPaBEHCTB,
BKJIFOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3alIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLIEHUH PA3JIMYHBIX 3a/1a4.

DYyHKUMHA

Pacno3naBate (yHKIMM u3ydeHHBIX BHIOB. [loka3piBaTh cxeMaTUYECKU

pacroJIoKeHNE Ha KOOPAMHATHOM MJIOCKOCTH rpaduKoB (GyHKIMMI BUAA: y = kx,
y=kx+b y=kix,y=ax2 + bx + ¢,y = x3, y=x, y = ||, B 3aBucuMocTH
OT 3HaYE€HHUI KO3(P(PUIIMEHTOB, ONMHUCHIBATh CBOWCTBA (PYHKIUH.

Crpouth U HU300pakaTh CXEMaTHUECKU TpaQUKU KBaJAPATHUUHBIX (DYHKIIMH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBaApaTUUHYyO (PYHKIUIO 1O (popmylie, IPUBOAUTH TPUMEPHI
KBaJPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yucii0BbIE MOCTAEA0BATEIBHOCTH U IIPOrPecCUH

Pacno3naBaTh apuMeTHUECKyI0 U TEOMETPUUECKYIO MPOTPECCUU TIPU PA3HBIX
crocobax 3aaHusl.

BbBINONHAT  BBIYUCIEHUS C  MCIHOJIb30BaHUEM (QOpMyN N-ro  4ieHa
apu(PMETUIECKON ¥ TeOMETPUUECKON MPOTrPECCHii, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4iI€HBI MOCJIEI0BATEIbHOCTH TOYKAMH Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEIBHOCTAMU, B TOM
YHCIIE 3a/l1a4u U3 PEAIbHOM JKU3HU (C MCIOJIb30BAHUEM KAJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTHH ).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koun4vecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne o/m P Kontpoanueie | IIpakrtuyeckue (mucpp )
NMporpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Yucna u BerunciieHus. ParmonansHeie 75 | bu6mmoreka [IOK
quciia https://m.edsoo.ru/7f415b90
2 AnrebpanyecKie BRIPaKEHUS 27 1 bubamorexa HOK
https://m.edsoo.ru/7f415b90
bubmnoreka LIOK
2 1
3 ¥ PaBHEHIS 1 HepaBeHeTsa 0 https://m.eds0o.ru/7f415b90
bu6mmorexa [IOK
4 K . D 24 1
OOPAHHATSL 1 IpaguicH. DyHkin https:/m.eds00.ru/7f415b90
b K
5 [ToBTOpeHue u 060061IIeHNE 6 1 nomorexa IO
https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB IIO 102 5 0

I[TPOIT'PAMME




8 KVIACC

KoanuectBo 1yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB M TeM undpoBbie
Ne ni/m P Kontpoasubie | IIpakrnuyeckue (tucpp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchbl
bubmnoreka LIOK
. 15
1 UYucna u Berancienus. KagpaTasie KopHU hitps://m.edsoo.rw/7f417af8
) Uucna u BerauciacHus. CTEIeHb C [EIbIM 7 bubmnoreka LIOK
IOKa3areieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHUSI. 5 | bubnuoreka LIOK
KBanpatublii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHUSI. s | bubnuotexa [JOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBA. KBasipaTHbie bubnmoreka [IOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHuUs U HepaBeHCTBA. CUCTEMBI 13 bubnuoteka [IOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 v .H 12 1
paBHEHUS U HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.rw/7f417af8
bu6mmoreka [IOK
8 o .0 5
YHKIIH. LCHOBHBIC TOHATIA https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
o 4
? yHIIHH. HHCIOBbIC QYHKLHH ? https:/m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
1 IT 2
0 OBTOpCHHUE 1 obobmerHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOBIIO 102 6 0

I[TPOI'PAMME




9 KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne /i Kontpoiabnbie | IlpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
1 Uucna u Beruucienus. JleicTBUTEIbHbIE 9 bubnnoreka [IOK
qyciia https://m.edsoo.ru/7f419d08
) YpaBHEHUS ¥ HEPABEHCTBA. Y PABHEHMUS C 14 1 bubmmoreka [IOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBA. CUCTEMBI 14 | bubnnoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6nmmoteka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 hitps-//m.edsoo.rw/7£419d08
bu6mmotexka I[IOK
) 1 1
3 YHICHH 6 https://m.edsoo.ru/7f419d08
bu6mmotexka I[IOK
q 1 1
6 HCJIOBBIE ITOCIIEN0BATEIBHOCTU 5 https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 06001IeHNE, CUCTEMATH3AIH 18 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7{419d08
OBUIEE KOJIMYECTBO YACOB 110 I[TPOT'PAMME 102 6 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro N
o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJabTara
1 Hucna u BEIYMCIICHUS
1 BemonsATe, coderas  yCTHbIE M IHCBMEHHBIE  NPUEMBI,
. apupMeTHyecKue AeHCTBUS € pallMOHAIIbHBIMU YUCIIaMU
Haxomute  3HaueHWsT  YMCIOBBIX  BBIPDAKEHWM,  IIPUMEHSATH
1.2 pasHooOpa3HbIe CIOCOOBI M PUEMBI BEIYUCIICHHS 3HAYCHUH TPOOHBIX
BBIpQ)XEHUH, coliepKaluxX OObIKHOBEHHBIE U AECATUYHBIE 1poOU
Ilepexoguts oOT oOAHOH (oOpMBI 3amucH  YHWced K JPyrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITHUHYIO IPOOb)
14 CpaBHUBaTh M YHIOPSA0YMBATH PAllMOHATILHBIE YMCIIA
1.5 OKpyriaTh yucia
BbINONMHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BBHIYMCICHHH, OLIEHKY
1.6 3HAUYEHUN YHUCIIOBBIX BBIPDAKEHUH. BBINONHATE AEUCTBHA  CO
CTENEHSIMH C HAaTypaJIbHBIMH IOKa3aTeNsIMU
L7 [IpumMeHsATh NpPU3HAKU JAETUMOCTH, PpaA3JIOKEHHE Ha MHOXKHUTEIH
' HaTypaJIbHBIX YHCEI
Pemarp NpakTUKO-OPUEHTHPOBAHHBIE  33Jaud, CBA3aHHBIE C
OTHOIIEHHEM  BEIWYMH,  IPOMNOPLHMOHAIBHOCTBIO  BEJINYMH,
1.8 MPOLICHTaMH, HWHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHHs 3a7ad C
y4€TOM OTpaHUUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBbIX
00BEKTOB
2 AnrebpanyecKkue BhIpaKEeHHs
51 Hcnonp3oBath  anreOpanyeckyto TEPMUHOJOTHIO M CHUMBOJMKY,
' MIPUMEHSTH €€ B IIpoIlecce OCBOCHUS y4eOHOro MaTrepuaa
55 Haxomute 3HaueHuss OYKBEHHBIX BBIP@XEHMH IIpU  3aJaHHBIX
' 3HAYEHUX NTEPEMEHHBIX




BoimonHATe mpeoOpazoBaHMs IEIOTO BBIPAXKEHUS B MHOTOYICH

>3 MIPUBEICHUEM MOAOOHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK
BBINOIHATE YMHOKEHNE OJHOWICHA HA MHOTOWIEH U MHOTOYJIEHA Ha
24 MHOTOYJICH, MPUMEHATh (HOPMYJIBl KBaJpaTa CyMMBI M KBajpara
pasHocTH
OcCymiecTBIITh  pa3ioKEHUE MHOTOWIEHOB HA MHOXWTEIU C
2.5 IIOMOILIBIO BEIHECEHHS 3@ CKOOKH 00ILEro MHOXKUTEIISA, TPYIIIMPOBKU
ClIaraeMbIX, IPUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOXKECHUS
Y [IpumMeHsATH Ipe0Opa30BaHKsI MHOTOWIEHOB JUIsl PEILIEHUS Pa3IMYHbIX
' 3aJ1a4 U3 MaTEMaTHKHU, CMEXKHBIX IPEIMETOB, U3 pealbHON IPAKTUKU
57 Hcnons30BaTe CBOMCTBA CTENEHEN ¢ HATYpPaJbHBIMHU ITOKA3aTEISIMU
' JUTsl IpeoOpa30oBaHus BEIPAKEHUIN
3 VYpaBHEHMSI U HEPABEHCTBA
Pemarp nuHEiHBIE ypaBHEHUS C OJHON NEPEMEHHOMW, NMPUMEHSA
3.1 IIpaBWJIa IEPEX0/1a OT UCXOJIHOTO YPaBHEHUS K pABHOCHIIBHOMY €MY.
IIpoBepsTs, sBIIAETCA JIM YUCIO0 KOPHEM YPaBHEHUS
30 [lpumeHaATh rpaduueckue METOAbl MpPU PELICHUM JIMHEHHBIX
. YPaBHEHUH U UX CHCTEM
33 IlonOupats mnpuMepbl map 4YHCEN, SBJSIIOLIMXCS — PEIIeHHEM
. JIMHENHOTO YpaBHEHUS C JBYMsI IEPEMEHHBIMU
Ctpoutb B KOOpAMHATHOH MJIOCKOCTH rpauK TMHEWHOTO YpaBHEHHUS
3.4 C IByMsI IEPEMEHHBIMH; MOJIB3YSICh IPauKOM, IPUBOAUTH IIPUMEPHI
pelIeHns ypaBHEHUS
15 Pemare cucremsl ByX JIMHEHHBIX YpaBHEHUH C  JABYMs
' MIEPEMEHHBIMH, B TOM YHUCIIEe TpapuuecKu
CocTaBnsTh U pemaTh JIMHEHHOE YpaBHEHUE WU CUCTEMY JINHEIHBIX
3.6 YpaBHEHUI MO YCIOBUIO 33]aui, HHTEPIPETUPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 3aJ]aui MOJy4YEHHBIH pe3yabTaT
4 Koopaunats! u rpaduxu. @yHkuuu
N3o0paxaTh HA KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aIaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, WHTEPBaJbl, 3alMCHIBATh
YHCIIOBbIE IPOMEXYTKH Ha anreOpanyeckoM si3bIKe
42 OTtmeuarb B KOOPAMHATHOW IUIOCKOCTM TOYKM IO 3aJaHHBIM

KOOpAHHATAM
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Crpouts rpaduxu TuHEHHBIX QyHKIUI. CTpoUTh rpaduK GYHKIUN Y

=[x

4.4

OnuchIBaTh ¢ TOMOIIBIO (YHKIIMA M3BECTHBIC 3aBUCHMOCTH MEXKIY
BEJIMYUHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE, LIEHY, KOJIMYECTBO,

CTOUMOCTB, IPOU3BOAUTCIIBHOCTE, BPEMHI, 00BEM pa6OTBI

4.5

HaxoauTs 3HaueHne GyHKINU 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumare rpaduueckuii CcHoco0 NPEACTaBICHUS U aHAIM3A
uHpOpMaIMY, W3BJIEKATh W HMHTEPIPETUPOBATH HH(OPMALHUIO H3

rpadMKOB peaabHBIX IPOIECCOB U 3aBUCUMOCTEH

8 KJIACC

Kon
MPoBePSIeMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOI NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

Yuciia U BIYKUCIIEHUS

1.1

Hcnonp3oBarh Ha4aJIbHBIC MpeaACTaBJICHHUA (6] MHOXCCTBC
I[GflCTBI/ITGJ'[BHBIX YUCCII 111 CPAaBHCHUS, OKPYTJICHUSA U BBIHHCHGHHﬁ,
I/I306pa)KaTL HeﬁCTBHTCHBHBIe qyucjla TOYKaMM Ha KOOpI[HHElTHOfI

IPSIMOU

1.2

[IpumeHsaTh TNOHATHE apU(PMETUYECKOTO KBAJAPAaTHOIO KOPHS,
HaXOJUTh KBaJpaTHblE KOPHHU, HCIONb3ys MpPU HEOOXOIUMOCTU
KaJIbKYJISITOD, BBINOIHATD npeoOpa3oBaHus BBIpa)KEHUH,

COZIEpIKAIMX KBAJIPATHBIE KOPHU, UCIIOIB3Yys CBOMCTBA KOPHEN

1.3

Hcnonp3oBarh 3amMcd OOJBIIMX M MajbIX YHCEI C IIOMOIIIBIO

JECATUYHBIX ApoOeit u creneneit yucia 10

AnrebpanyecKkue BhIpaKEHUs

2.1

HpI/IMCH}ITB HNOHATHEC CTCIICHU C ILCJIBIM I10KAa3aTCJICM, BBIIIOJIHATH
Hp606p8.30BaHI/I$I BLIpa)KCHI/II‘/’I, coAcCprKamlnx CTCICHU C LCIIbIM

II0Ka3aTcjIcM

22

BbIMONHATE  TOXAECTBEHHbIE  MPEOOpa3oBaHMsl  PallMOHATIBHBIX
BBIPQ)KCHUI Ha OCHOBE IIPaBUJ JECUCTBUM HaJ MHOTIOYWICHAMHU U

anreOpanvdecKuMu JIpo0sMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKHUTEITH
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[TpumensaTh IpeoOpa30BaHUs BHIPAKECHUN IS PEIICHUS Pa3IMYHbIX

3a/1a4 U3 MaTEMAaTHUKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH

YpaBHEeHMs U HEpPABEHCTBA

3.1

Pemare JsMHENHBIE, KBaJApaTHBIE YpPAaBHEHHUS U palMOHAJIbHBIC
YPaBHEHUs, CBOASILNECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYyMs

NCPEMCHHBIMU

32

[IpoBomuTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUM M CHUCTEM
YpaBHEHMH, B TOM UHCJIE€ C IPUMEHEHHEM TIpadUuUIecKux
IIpe/ICTaBICHUH (yCTaHaBIMBATh, UMEET JIM yPaBHEHUE WIN CUCTEMA

ypaBHeHI/Iﬁ peuiCHu:A, €CJIu UMCECT, TO CKOJIBKO, U npoqee)

3.3

[lepexomuTh OT cilOBECHOW (QOPMYIHUPOBKH 3amadul K €
anredpanvyeckod MOJENIU C MOMOIIbIO COCTaBJICHUSI YPAaBHEHUS WU
CUCTEMbl YpaBHEHUH, WHTEPIPETUPOBATH B COOTBETCTBUH C

KOHTEKCTOM 33aJ1a4¥ NIOJIYYEHHbIN PE3YNIbTAT

3.4

IIpuMeHsTh CBOMCTBA UHMCIIOBBIX HEPABEHCTB JUI1 CPABHEHHS,
OLICHKH, pelIaTh JMHEHHbBIE HEPABEHCTBA C OJHOW IIEPEMEHHOU U UX
CHCTEMBI, JaBaTh IpapUUECKy0 WITIOCTPALIMIO MHOXKECTBA peIlIeHUH

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINUH

4.1

IloHnMaTh M MCNONB30BaTh (YHKUMOHAIbHBIE MOHATHS M S3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHMs), ONPENEeNsITh 3HAuUEHUE
(YHKIIUY 110 3HAYEHUIO apryMEHTa, ONpeNesaTh CBOMCTBA (QyHKIINH

1o e€ rpaduxky

4.2

Crpoutb rpaduKu 37eMEeHTapHbIX QYHKIMHI BUga: y = k/x,

y=k/x, y =x? y =X?, y = |X|, OIUCBIBaTh CBOMCTBA YNCIOBOH (HPyHKINU
o e€ rpauky

9 KITACC

Kon
NMpoBepPsIeMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0o 00pa3oBaHus

1

Yuciia U BBIYUCIIEHUS




1.1

CpaBHUBaTh U yNOPSA0YMBATh pallMOHAIbHBIE U MpPpALMOHAIBHBIC

quciia

1.2

BremonHsaTh apI/I(bMeTI/I‘-IeCKI/Ie I[GflCTBPISI C pallMOHAJIbHBIMHA YU CJIaMU,
COoucCTasd YCTHLIC U NIMCbMCHHBIC HpI/IéMbI, BBIINIOJIHATH BBIYMCIICHUSA C

HppaiiOHaJIbHBIMHU YU CJIaMHU

1.3

Haxonuth 3HaueHHs CTENEHEN C LENBbIMU MMOKA3aTEIMU U KOPHEM,

BBIYUCIIATH 3HAYCHUA YHUCIIOBBIX Bblpa)KeHI/Iﬁ

1.4

OprrJ'IHTB ,Z[eI;'ICTBHTeJIBHBIC quciia, BBIITOJIHATDH IIPUKHUIKY

pe3yiibTara BBI‘IPICJ'IGHHIZ, OLICHKY Y1 CJIOBBIX Bpra)KeHI/Iﬁ

ypaBHeHI/ISI H HCPAaBCHCTBA

2.1

Pemare  nuHEHHBIE U KBaJIpaTHbIC  YpaBHCHUA, YpaBHCHU,

CBOAAIMUECCA K HUM, HpOCTGfIH.IPI@ ,Z[pO6HO—paI_[I/IOH8.JIBHBIe YpaBHCHHUA

22

Pemate cuctemsl 1ByX JINHEHHBIX YPaBHEHUH C JBYMs [IEPEMEHHBIMU
U CHCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBISIETCSA

JTAHENHBIM

23

Pemiate TekcToBBIE 3a7auM anreOpandecKuM CIocoOOM C MOMOIIBIO
COCTABJICHUS] YPAaBHEHMS WJIM CHCTEMBI JBYX YPaBHEHHUH C JIBYMs

NEPEMCHHBIMU

24

[IpoBomuTh mpOCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM M CHUCTEM
ypaBHEHMH, B TOM UHCIE C TPUMEHEHHEM TIpadUUYeCcKux
MIPECTaBICHUN (HaIlpUMep, yCTaHABIMBAaTh, UMEET JIN YPaBHEHHE

WM CHCTEMa YpaBHEHUH pellieHus], €ClIU UMEET, TO CKOJIBKO)

2.5

Pemwlare  nuHeElHBIE HEpaBEHCTBA, KBAJApPAaTHbIC HEPABEHCTBA,
M300paXkaTh pEIICHHE HEPABEHCTB HA YUCIIOBOM MPSMOH, 3aChIBATh

PCHICHUC C TOMOIIBKO CUMBOJIOB

2.6

Pemate cucteMnl JIMHEMHBIX HCPAaBCHCTB, CUCTCMbl HCPABCHCTB,
BKIIFOYAOUME KBAJApaTHOC HCEPABCHCTBO, I/1306pa)i(aTL peIICHUC
CHUCTCMbI HCPABCHCTB Ha JHCJIOBOM pr[MOI\/'I, 3alIUChIBATE PCUHICHUC C

ITOMOIIBIXO CUMBOJIOB

2.7

Hcnons30BaTh HEPaBEHCTBA ITPU PELIEHUH PA3IMYHBIX 3a/1a4

OyHKINUH




3.1

Pacno3naBate  (yHKIMHM  M3Y4eHHBIX  BUAOB.  lloka3bIBaTh
CXEMaTU4YECKH PACIOJIOKEHHE Ha KOOPAMHATHOM  IUIOCKOCTH
rpaduxkoB Qynkumii Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3HAu€HWH KOA((PHUIMEHTOB, ONUCHIBATh CBOICTBA

byHKINN

32

Iloka3bIBaTh CXEMAaTUYECKH PACIOJIOKECHHE Ha KOOPAWHATHOU
IUIOCKOCTU TpadukoB (GyHKIMK BHIA y = VX, Y = |[X| U ONUCHIBAThH

CBOMCTBa (hyHKIUI

3.3

Crpouth M m300pakaThb CXEMaTHUECKH T'padUKH KBAJAPATHUHBIX

(GyHKIMH, OMHMCHIBAaTH CBOMCTBA KBaApPAaTHYHBIX (YHKIHHA IO HX

rpadukam

3.4

Pacnio3naBate kBagpaTtuuHyr0 (QYHKOHIO 1O (popMmyie, TPUBOIAUTH
MpUMEpPHI KBAIPATUYHBIX (YHKIUN W3 peabHOM JKU3HU, (DU3HKH,

IreoOMCTPUHA

ApudmeTrueckas U reoMeTpruIecKasi IPOrpeccuu

4.1

Pacrnio3naBats apI/I(i)MCTI/I‘ICCKYIO U TCOMCTPUUCCKYHO IIpOrpecCuun

IIpH pa3HbIX crocobax 3alaHusL

4.2

BbINONHATE BBIYMCICHUS C HUCHOJIB30BaHUEM (POPMyYI n-ro dieHa
apupMeTHYeCcKO U reOMETPUUECKON TPOrpeccuii, CyMMBI NEPBBIX N

YJICHOB

43

I/I306pa)KaTL YJICHBI MMOCJIICA0OBATCIIbHOCTHU TOYKaMHU Ha

KOOpI[HHElTHOfI IIJIIOCKOCTHU

44

Pemrate 3aga4u, CBA3aHHBIC C YN CIIOBBIMU ITOCJICA0BATCIbHOCTAMU, B
TOM 4YHUCJIEC 3agadud H3 peaJIBHOfI KHU3HU (C HCITOJIB30BAHUECM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHIN)




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 371eMEHT COAePKAHUS
1 Yucna v BEIYUCIICHUS
JpoOu 0OBIKHOBEHHBIC U ACCATUYHBIC, TIEPEX0]] OT OJTHOU (POpPMBI 3amucu
1.1 npobeii k apyroi. IloHsTHe panMoHAIBPHOTO YHCIA, 3alMCh, CPABHCHHE,
YHOPSAI0YMBAHUE PALIMOHATBHBIX YUCEN
12 Apudmernueckre IeHCTBUS ¢ pallMOHATIbHBIMY uiciiaMu. Perienue 3ai1a4 u3
' peabHOM NMPAaKTUKW Ha YacTH, Ha ApoOu
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeleieHHue, IpeoOpa3oBaHUE
. BBIPQXCHHI Ha OCHOBE OMPEICICHHUS, 3aMUCh OOJBIINUX YUCEI
14 [TporeHTsI, 3aIUCh MPOIICHTOB B BUJE IPOOU U JIPOOU B BHUIC MPOICHTOB.
' Tpu ocHOBHBIE 337]a41 Ha TPOLICHTHI, PEIICHHE 33]1a4 U3 PeaIbHON MPAKTUKH
s [IpumeHeHne TNPU3HAKOB JEIMMOCTH, pa3jOKEHUE Ha MHOMKUTENIH
. HaTypaJbHbIX YHCEI
L6 PeanpHple  3aBUCMMOCTH, B TOM 4HclIe T@psiMasi W oOparHas
' MPOTIOPIIMOHATBHOCTH
2 Anrebpanueckue BIpaKeHUs
"1 IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHMS C IEPEMEHHOM. JlomycTuMBbIe
. 3HAYEHMSI IEPEMEHHBIX
55 [IpencraBieHne 3aBUCHUMOCTH MEXIy BeIMUYMHAMU B BUAEC (HOPMYIBI.
. Brraucnenus nmo ¢popmynam
53 [IpeoOpazoBanne OYKBEHHBIX  BBIPOKEHUH, TOXKIECTBEHHO  pPaBHBIE
' BBIPKEHUS
24 CBoiicTBa CTENEHU C HATYPAJIbHBIM NIOKa3aTeIeM
55 OnuouwneHnbl 1 MHOTOWIEHBI. CTenieHs MHOTOWIeHa. ClI0’KeHHEe, BRIYUTAHNE,
' YMHO>XCHHE MHOTOYJICHOB
dopMynBl  COKpAIIEHHOTO YMHOXKEHHUS: KBaJapaT CyMMBI M KBajpar
2.6 pazHoctu. PopMynia pa3HOCTU KBaApaToB. PasiiokeHne MHOTOYJIEHOB Ha
MHOKUTEITH
3 YpaBHeHUs
31 VYpaBHeHHE, KOPEHb YpaBHEHHS, MpaBujia MNpeoOpa3oBaHUS YpaBHEHHS,
' PaBHOCWJIBHOCTh YPaBHEHUM




19 JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
‘ YpPaBHEHUS, PELIEHUE JTUHEUHBIX YPABHEHUI
13 CocraBneHne ypaBHEHUH 110 YCJIOBHIO 3a1a4l. PenieHne TeKCTOBBIX 3a1ad C
. IIOMOILBIO YPaBHEHUI
34 JluneliHOE ypaBHEHHUE C ABYMS IEPEMEHHBIMU H €0 rpaduk
Cucrema ABYX JIMHEUHBIX ypaBHEHUM C JIByMs MepeMEHHbIMH. Perenue
3.5 CHCTEM YpaBHEHMI cII0cOOOM OJACTaHOBKU. [Ipumeps! pereHus TEKCTOBBIX
3aJa4 ¢ IOMOLIbIO CUCTEM YPaBHEHUN
4 Koopaunatel u rpaduku. OyHKITUH
4.1 Koopannara To4ku Ha npsMoin
42 Uucnossle NpoMexXyTKH. PaccTosiHre MexX Ay IByMsl TOYKAMH KOOPIMHATHOU
. pSAMOi
43 [IpsimoyronbHas cuctema KoopauHatr, ocu Ox u Oy. AGciucca U opuHaTa
' TOYKHM Ha KOOPAMHATHOM IJIOCKOCTH
4 [Tpumeps! rpadukoB, 3aJaHHbIX GopMynaMu. UTeHue rpaukoB peaabHbIX
. 3aBHUCHUMOCTEN
4.5 [Tonstue pynxuun. I'padpux pynkunn. CoiicTBa QyHKIUI
4.6 Jluneiinas pynkuus, e€ rpaduk. I'paduk pynkuuu y = [x|
47 I'padguueckoe perieHue JIUHEHHBIX YpPaBHEHUH M CUCTEM JIMHEHHBIX
. YPaBHEHUM
8 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BEIYUCICHUS
1 KBanpatubiii kopeHb u3 uucia. Ilonstue o0 wuppanyoHaIbHOM YHCIIE.
' Jecatuunble NpUOIHKEHUS HPPALIMOHAIBHBIX YHCET
CaoiicTBa apudmMeTnyecKkux KBaJpaTHBIX KOPHEH M UX NMPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIOBBIX BbIpaKEHU U u BBIYMCIICHUSIM.
JlelicTBUTENIbHBIE YHCIIa
1.3 CreneHs ¢ LenbIM IoKa3aTeneM U €€ cBoiicTBa. CTaHIapTHas 3alKCch Yuciaa
2 Anrebpanyeckie BRIPaKCHUS




KBagparHplii  TpEXwieH, pa3oKEHHE KBaJpaTHOrO TpEXWwIeHa Ha

2.1
MHOXHTEIH
2.2 Anrebpanueckas 1poOb. OCHOBHOE CBOMCTBO ajreOpandeckoi apoou
23 CrnoxeHue, BBIYUTAHHE, YMHOXKECHHE, JICIICHUE anredpandecKkux Apooei
24 ParmonanbHbIe BRIpOKEHHUS U UX MTPpeoOpazoBaHue
3 YpaBHEHUS U HEPABEHCTBA
. KBagparnoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pewienne ypaBHeHUH, CBOAAILIMXCS K JMHEHHBIM U KBaIpaTHBIM
3.3 [Tpocreiimue npoOHO-paIOHaIbHbIE YPABHEHUS
I'paduueckas nHTEpIpeTals YpaBHEHUH C ABYMS IEPEMEHHBIMU U CHCTEM
34 JMHEWHBIX YpaBHEHUH ¢ 1ByMsl lepeMeHHbIMU. [IprmMepsl perienus cuctemMm
HEJIMHEHHBIX ypaBHEHUH C IByMs IEPEMEHHBIMU
35 Perienue TeKCTOBBIX 3a7a4 aaredpanyeckuM crocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0HOM IEpeMEHHOM
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
39 JIuneiiHble HEpaBEHCTBA C OIHOM MEPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB € OJJHOW NEPEMEHHON
4 OyHKIMH
i1 [Tonsatue ¢ynkuuu. OO6NacTb ONpeAeNeHUs M MHOXECTBO 3HAYEHUI
' ¢yskun. CiocoObl 3a1aHus QyHKINN
4.2 I'padux pynxnun. Yrenne cBoiicTB GyHKIMHU O €€ rpaduKy
4.3 [Tpumepsl rpaduKoB QYHKIUHA, OTpaXKarOIUX peaIbHbIE MPOIECCH
" OyHKIMKM, OMMCHIBAIOIIME MPSIMYI0 U OOpaTHYIO MpPONOPLUHOHAIBHbIE
' 3aBUCUMOCTH, UX Tpaduku
4.5 @yHkuu y =x?, y = x’
4.6 Oynkuun y = [x, y = |x|
4.7 I'paduueckoe perieHue ypaBHEHUH U CHCTEM ypaBHEHUH




9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BBIYMCICHUS
. PanmonanbHble yKcna, UppalMOHANbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
' JIeCSITUYHBIE APOOU
MHOXECTBO  NEHUCTBUTEIBHBIX  4YMCEJN, JEHCTBUTEIBHBIC YUCIA  Kak
12 OeCKOHEUHble JAecCATHYHBble ApoOu. B3auMHO OJHO3HA4YHOE COOTBETCTBUE
' MEXKIY MHOXECTBOM JICMCTBHUTENIBHBIX YHCEN WU KOOPIAWHATHOM MPSIMOIA.
CpaBHEHME IEHCTBUTENIBHBIX YUCEIT
1.3 Apudmerndeckue IeHCTBHS ¢ JCHCTBUTEILHBIMU YUCITIAMH
W3mepenus, npuOarkeHus, olleHKU. Pa3mepsl 00bEKTOB OKpYKaroOIIEro Mupa,
14 JUINTEIBHOCTh IPOLECCOB B OKpyxkarouiemM mupe. lIpubnuxénHoe 3HaueHue
. BEJIMYMHBI, TOUHOCTH NpuOImkenus. Okpyriaenue uncen. Ilpukuaka u oneHka
Pe3yabTaTOB BBIYMCICHUI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 YpaBHEHHUs ¢ OAHON IEPEMEHHOMN
22 JIuneliHoe ypaBHeHUe. Penienue ypaBHEHHM, CBOIAIUXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Penienne ypaBHEeHUN, CBOIAIIMXCS K KBaJPaTHBIM
04 bukBangpatHoe ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHMM TpEeTbed U
' YeTBEPTOU CTETICHEN PA3JI0KEHUEM HA MHOKUTEU
2.5 Pemenue qpoOHO-palinOHATBHBIX YPaBHEHUI
2.6 CucreMbl ypaBHEHH
2.7 VYpaBHeHUe ¢ 1ByMs IEpEMEHHBIMU U €T0 rpaduk
2.8 Pemrenne cucreM IByX JIMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
20 Pemrenne cucreM AByX ypaBHEHHMI, OJHO M3 KOTOPBIX JIMHEMHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 I'paduueckas nHTEpIpETAIMsI CUCTEMBI YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
2.11 Perrenue TeKCTOBBIX 3aa4 aNredpanueckuM crocooom
2.12 YucnoBble HEPABEHCTBA U UX CBOWCTBA
2.13 PelreHne MMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
2.14 Pemrenne cucreM JIMHEMHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBa




I'paduueckass MHTEpIIpETAUs] HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS

2.16
NepeMEHHBIMH

3 DOyHKIUU

3 KBagparuunas ¢ynkuus, e€ rpagux u cBoiicta. IlapaGona, KoopauHATHI
' BEPILIUHBI TapadoIIbl, OCh CHMMETPHUH MapadoIIbI

32 I'paduku bynkumit y=kx, y=kx+b 1 ux cBOMCTBa

33 I'paduku bynkuuit y=k/x, y = x° 1 ux cBoiicTa

34 I'paduku GyHKIMIA, 1 UX CBOHCTBA
4 UucnoBbie MOCIE0BATEIBHOCTH

i1 Omnpenenenue u cnocoObl 33/1aHUS YUCIOBBIX TOCIEI0BATEIbHOCTEH. 3a1aHue
' MOCIIEI0BATEIBHOCTH PEKYpPpPEHTHON (hopMyIoil u hopmyIioit n-To uieHa

42 Apudmernueckass mporpeccus. DopMynsl n-ro WieHa apupMeTHYECKOi
' MIPOTPECCUH, CYMMBI IIEPBBIX 71 WICHOB

43 I'eomerpuueckass mporpeccus. Dopmysabl n-ro 4jieHa T€OMETPHUUYECKOU
. MIPOrPECCUU, CYMMBI MIEPBBIX /1 YJICHOB

s N306paxkenne 4ineHOB apuPMETHUYECKON M TeOMETPHUECKON mporpeccuit
' TOYKaMHU Ha KOOPJIMHATHOM MJIOCKOCTH. JINHEMHBIA U 3KCIOHEHIIMAIBHBIA POCT

4.5 CrokHbIEe IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBEPSIEMOro
TpedOBaHUsA

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM pe3yJibTATAM
0CBOEHMSI 0OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O
o0uero oopaszoBanus Ha ocHoe PI'OC

YMeHue ornepupoBaTh MOHATHUSAMU: MHOXKECTBO, MOJMHOKECTBO,
olepanyuy HajJ MHOYKECTBAMHU; YMEHHE OIEpUPOBATH IOHATUSAMU:
rpad, cBs3HBIN Tpad, HEepeBo, IUKI, NPUMEHITh UX MPU PEUICHUH
3aJad; yYMEHHE UCMOJb30BaTh TIpadUuecKoe TpeICTaBICHUE
MHOXKECTB JUISI OMUCAHUS peajbHBIX MPOIECCOB U SABICHUH, TPHU

peUICHUHU 3a1a4 U3 APYIrux y‘le6HI>IX MpeaAMETOB

YMeHue onepupoBaTh MOHATUAMU: ONPEACIICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTeJIbCTBO; YMEHUE paclo3HaBaTb MWCTUHHBIE M JIOJKHBIC
BBICKA3bIBAHUsA, NPUBOAUTH INPUMEPBl U KOHTPIIPUMEPBI, CTPOUTH

BbBICKA3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHHI

YMeHue onepupoBaTh MOHATUSIMHU: HATYpPAJIbHOE YMCIIO, TIPOCTOE U
COCTaBHOE YHUCIO, JE€JIMMOCTh HAaTypalbHBIX YHCEJ, MPU3HAKU
JETUMOCTH, 11E€JI0€ YUCIIO, MOAYJbh YMCIia, OOBIKHOBEHHAsI Ipo0b U
JecsITHUHas ApoOb, CTAaHJAPTHBIN BUJ YKCTIa, PAllMOHAIBHOE YHUCIIO,
UppaLMOHATILHOE YHCII0, apu(MeTHYecKuil KBaJApaTHBIH KOPEHb;
YMEHUE BBINOJHATH JCHCTBUA C YHCIAMH, CpPAaBHUBATh U
YHOOPSIIOYMBATh YHCTA, MPEACTABIATh YWCIAa Ha KOOPIAMHATHOM
NpsIMOM, OKPYIJISITH YHUCIA; YMEHHUE JAeNaThb NPUKUIKY U OLEHKY

pe3yJibTaTa BEIYUCICHU

YMeHue onepupoBaTh NOHITUSIMHU: CTENIEHb C IEJbIM MOKa3aTeleM,
apu(pMeTHYECKUI KBaJAPaTHbIM KOPeHb, MHOTOWJICH, anredpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENEeHH
OoJbllle €IUHMIIBI; YMEHHME BBINOJHATh pacu€Tel Mo (opmynam,
peo0pa3oBaHus LENbIX, JPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHAMHU, Pa3JI0KEHUE MHOIOWIEHA Ha MHOXHTEIH, B
TOM 4YHUCII€ C HCIIOJIb30BaHHEM (OPMYNT Pa3HOCTH KBaJapaToB U

KBaJipaTa CyMMbI U Pa3HOCTU




YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJIHOW IEpEeMEHHOW, 4YHMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHME pellaTh JIMHEUHbBIC U KBAJAPATHBIC YPaBHEHHUS,
IpOOHO-pAaLlMOHATIbHBIE YPABHEHUS C OJHON NEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPABHEHUH, IMHEHHbBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHANbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a]a4 U3 JPYIUX IPEAMETOB
U IPAKTUYECKHUX 3a]a4; YMEHHE HCIOJIb30BaTh KOOPIUHATHYIO
IPSIMYI0 U KOOPJMHATHYIO IUIOCKOCTh Ul M300pa)KeHUs peleHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue oneprupoBath MOHIATUAMU: QYHKIHA, TpaduK QYHKIHH, HYIH
¢byHKIUY, IPOMEKYTKH  3HAKOIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHMsl, yObIBaHUS, HamOOJbIIEe U HAaUMEHbIIEE 3HAUYCHUS
GbyHKIMY; yMEHUE ONEepUpPOBaATH MOHATUSIMU: npsimMast
MPONOPIMOHATILHOCT, JIMHEHHAS (YHKINSA, KBaApaTUIHAast (yHKIIHS,
oOpaTHas TNPOMOPLHOHAIBHOCTh, Mapabona, rumepdona; yMmeHue
crpouth rpaduku  QYHKIUH, WUCIONB30BaTh TpaduKd  JUISA
OIIpEZICIICHUsI CBOMCTB IPOLIECCOB M 3aBUCHMOCTEW, ISl PEIICHUs
3a/1a4 U3 APYruxX y4eOHbIX MPEAMETOB U peajbHOU XKU3HU; YMEHHE

BBIpaXKaTh POpPMyJIaMH 3aBUCUMOCTH MEX/1y BETMUNHAMU

YMenmne ONeprupoBaTh IIOHATUAMMU II0CJIEAOBATCIBbHOCTD,
apupmeTHyeckass U TeOMETpUYecKas MpPOrpeccuu;  yMEHHe
HCII0JIb30BaTh CBOMCTBA MOCIEA0BATEIbHOCTEH, (POPMYIIBI CYMMBI U
o0I1Iero 4jeHa MpH pelleHuH 3a/1ad, B TOM YHCIe 33734 U3 APYrux

Y4eOHBIX MIPEIMETOB U PEATLHOMN KU3HH

YMeHnue pemars 3a7aun pa3HbIX TUIOB (B TOM UHMCIIE Ha MPOLIEHTHI,
O M 4YacTu, JBUXKEHHUE, paboTy, 1IEHy TOBapOB U CTOMMOCTH
MOKYIOK U YCIIYT, HAJIOTH, 3aJ]a4i U3 00JIaCTH yIpaBlIeHHs TMUYHBIMU
U CceMeWHbIMH (PUHAHCAMHU); YMEHHE COCTaBJIATH BbIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA W CHUCTEMbl II0 YCJIOBHUIO 3aJauH,
UCCIIEI0BATh IIOJIY4YEHHOE PEIIEHUE U OLIEHUBATh IPaBI0N0100HOCTb

IMOJIYUYCHHBIX pPE3YyJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (PUTypa, TOUKA, OTPE3OK, IpsMas,
ayd, JIOMaHasl, yrod, MHOTOYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBII u PaBHOCTOPOHHUU TpEyroJIbHUKH,




NPSIMOYTOJIBHBIM TPEyrojJbHUK, MenuaHa, OUCCeKTpuca U BBICOTA
TPEYrojbHUKa,  YETBIPEXYIONbHUK,  MapajulejorpamM,  pomo,
NpSIMOYTOJIBHMK,  KBaJpaT, Tpaleuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTypamy;
yYMEHUE pellaTh 3aJa4d, B TOM YUCJIE U3 IOBCEAHEBHOM KU3HHU, HA
HaXO0XJACHUE TEOMETPUYECKUX BEIUYUH C IPUMEHEHUEM N3Y4EHHBIX

CBOKCTB (uryp u $HakToB

10

YMeHue omnepupoBaTh MOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapaIIETbHOCTh U NEPIEHAUKYISIPHOCTh MPSIMBIX,
Yyrol MEXIY NPSAMBIMH, TEPICHAUKYISApP, HAKIOHHAS, MPOCSKIIHS,
nogobue  guryp, NOA0OHBIE  TPEYrOJbHUKH,  CUMMETpUS
OTHOCHUTENBHO TOYKH M NPSIMOI; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUIO W mojobme  ¢uryp,  HapalieIbHOCTh |

MEPIEHIUKYISIPHOCTD IIPSIMBIX B OKPYKAIOIIEM MUDPE

11

YMeHue omnepupoBaTh MOHATHSMM: JJIMHA, PAcCTOSHUE, YTOJ
(BesqiMuMHA yTiia, CUHYC U KOCHHYC yIja TPEeYrojbHHUKA), IUIOIIA/Ib;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYXKAIOIEM
MHUpE; yMEHHE TMPUMEHATh (OPMYJIBI NEepUMeTpa MU IUIOLIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOILAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajuieenureia; yMEHUe NMPUMEHSITh MPU3HAKU
paBEHCTBa TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS JIINH, PACCTOSTHUMN, TUIOIIAIEN

12

YMmenue wuzo0pakaTh IUIOCKME QUIYphl U UX KOMOHMHAIMH,
MIPOCTPAHCTBEHHbIE (UTYpPBI OT PYKHU, C IOMOIIBI0 YEPTEKHBIX
UHCTPYMEHTOB M DJEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CUMBOJIBHOMY OITMCAHUIO

13

YMmenue OINICpHUPOBATH IOHATUAMU: TPAMOYTOJIbHAd CHUCTCMaA
KOOpAuHaT, KOOpJAWHAThl TOYKH, BCKTOp, CyMMa BCKTOPOB,
NPpOU3BCACHUC BCKTOpPAa HA YHUCIO, CKaJIApHOC IIPOU3BCACHUC
BCKTOPOB;, YMCHHC MCIIOJIB30BaTh BEKTOPbI W KOOPAWHATBI JJIA
NpEACTABJIICHUSA NJAHHBIX U PCHICHUA 3ada4, B TOM YHUCIIC U3 APYIrUx

y‘-Ie6HBIX npeaMeToOB U peaHLHOﬁ KHU3HU

14

YMeHue omnepupoBaTh IMOHSATHSIMHU: CTOJOMKOBbIE U KPYrOBbIE

quarpamMMmbl, TaONMIBI, cpenHee apudMETHYecKoe, MeAnaHa,




HauOoJblllee U HAaUMEHbIIIee 3HAYCHUS, pa3Max YHMCIOBOro Habopa;
YMEHHE W3BJIEKaTh, HMHTEPIPETHPOBATh U  MpeoOpa3oBBIBATH
nHpOpMAILNIO, TPEACTABICHHYI0O B Ta0NHMIAaX W Ha JHarpammax,
OTPaKAIOIIYIO CBOWCTBA M XapaKTEPUCTHKH PEAIbHBIX MPOLECCOB U
SBJICHWI; yMEHHE pacClO3HaBaTh M3MECHYHMBBIC BEJIHMYUHBI B

OKPYKaIOIIeM MHUPE

15

YMeHne omnepupoBaTh MOHITHSAMU: CIYYaWHBIA OMBIT (CIy4alHBIN
9KCIIEPUMEHT), 3JEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM HCXO)
CIIy4alflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSATHOCTH CIIydalHBIX COOBITHM B OIBITax ¢
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJa4d METOZOM OpPraHW30BAaHHOTO Iiepedopa W ¢ UCIOIb30BAHUEM
MpaBWJIa YMHOXKEHHUS; YMEHHE OLIEHUBATh BEPOSTHOCTU pEalIbHBIX
COOBITUH U SBJICHUM, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITUNA B OKPYXKAIOIIEM MHPE U B >KU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBHUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCE U €TI0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMmenue BBI6I/IpaTB HOI[XO,Z[HH_II/Iﬁ I/I3y‘{eHHI>II>’I METOA JIsI pCHICHUA
3aaa4yu, MPUBOAUTE NPUMEPEI MATECMATHYCCKUX SaKOHOMepHOCTGfI B
NIpUPOAC U KNU3HU, PACTIO3HABATD ITPOSABJICHUC 3aKOHOB MATCMATHKHU
B HCKYCCTBC, OIIMCBIBATHL OTACJIBHBIC BBIAAOIIHUECS PE3YJIbTATHI,
TIOJIYUYCHHBIC B XOAC PA3BUTHA MATCMATHUKU KaK HAYKH, IPUBOIAUTH
IIPHUMCEPEBI MATEMAaTUYCCKUX OTKpBITI/If/'I n nux aBTOPOB B

OTEYECTBEHHOU U BCEMUPHON UCTOPHUH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 371eMeHT COIePKAHMS

1 Hucna u BEIYMCIICHUS

1.1 Harypanbnbie u nenbie uncia. [Ipu3Haku AeIMMOCTH LETbIX YUCEN

12 OObIKHOBEHHBIE M JECATHYHBIE  JIpOOM, TPOIEHTHI, OECKOHEYHBIE
' MepUOUIECKHe ApoOu

13 Panuonaneupie uucna. ApudMeTHuecKue oOmnepalud ¢  parioHAIbHBIMU
' qucIamMu

14 JeiicTButenpHble unciaa. ApuMeTHuyecKrue Ornepanuu ¢ JeHCTBUTENLHBIMU
. qucIamMu

Ls [TpuOnuxEHHbIC BBHIYMCICHMS, MpPaBHJIA OKPYIJICHHS, MPUKHIKA U OICHKA
' pe3yibTaTa BRIYUCIICHUN

2 AnreOpandecKkue BhIpaKEHUS

2.1 BbykBenHble BoIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMH)

5s Crenenb ¢ uenbiM nokaszateneMm. CTeNeHb C palMOHAIBHBIM IOKa3aTEJIeM.
. CBoiicTBa cTeneHu

23 MHorousneHbl

24 Anrebpanueckas JpoOb

55 Apudmernueckuii  KOpeHb ~ HaTypajlbHOM  cremeHu.  [ledictBus ¢
' apuMeTHUYECKUMH KOPHSIMH HATYpaJTbHOMN CTETICHU

3 VYpaBHEHHUS U HEPABEHCTBA

. Hensle u apoOHO-panmoHanbHble ypaBHeHHs. CHCTEMBI U COBOKYITHOCTH
. YpaBHEHHI

s Lensle u apoOHO-panvoHalIbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYIMHOCTH
' HEPaBEHCTB

3.3 Pemenne TeKCTOBBIX 3a7a4

4 Uucnoble NOCIe10BaTENIbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs ITOCIIEI0BATEILHOCTEN

) Apudmernueckass ©u TeoMeTpuueckas mporpeccud. Dopmyna  CIOXKHBIX
' IIPOLICHTOB




OyHKINUH

OyHKOMsI, CMOCOOBl 3amaHus (YHKIUU.

I'paduk Pynakuun. OOnacTh

oTpeiesIeHUs] U MHOXecTBO 3HaueHull pynkuuu. Hynmu ynkuuu. [lpomexyTku

5.1. 3HAKOIIOCTOAHCTBA. [IpOoMeXyTKH MOHOTOHHOCTH (PYHKIUH. MakcUMyMbl U
MUHUMYMBb! GyHKuMU. HanGonbilee U HauMeHbllee 3HaYeHHE (YHKLUU Ha
IIPOMEKYTKE

6 Koopaunats! Ha IpsIMON U IIJIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlexkapTOBbl KOOPAMHATBI Ha IJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue (pUrypbl 1 X CBOMCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojibsHUKU

7.4 OKpY>KHOCTb U KpyT

7.5 N3mepenune reomeTpudecKux BEINYUH

7.6 BekTops! Ha TUIOCKOCTH

8 BeposiTHOCTh M cTaTuCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 Beposraocts

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Maremaruka. AnreOpa: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ uznanue,
nepepadoTtanHoe, 7 knacc/ MaxkapsraeB F0.H., Munmrox H.I'., Hermkos K.W. u
np.; mop penakmuent TenskoBckoro C.A., AKIIMOHEPHOE 00IIECTBO
«M3marensctBo «lIpocBemenne»

* MaTtemaruka. Anrebpa: 8-i1 kiacc: 6a30BbIld ypOBEHb: YUEOHUK; 16-¢ u3nanue,
nepepadboranHoe, 8 kiacc/ Makaperues F0.H., Munatok H.I'., Hemikos K.W. u
np.; non penakuueit TensikoBckoro C.A., AKITMOHEPHOE OOIECTBO
«M3narenbetBo «IIpocBerienney

* Maremaruka. Anrebpa: 9-i kitacc: 6a30BbIi YpOBEHb: yueOHUK; 15-€ u3nanue,
nepepadoranHoe, 9 kimacc/ MakaperueB F0.H., Munatok H.I'., Hemkos K.W. u
1p.; o penakmueit TenskoBckoro C.A., AKITMOHEPHOE OOIIECTBO

«3narensctBO «IIpocsemienue

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

* Marematuka. Anrebpa: 7-# kiacc: 6a30BbIi YpOBEHB: yUeOHUK; 15-¢ n3nanue,
nepepadboranHoe, 7 kiacc/ Makaperues F0.H., Munatok H.I'., Hemikos K.W1. u
np.; nox penakmuei TensikoBckoro C.A., AKITMOHEPHOE OOIIECTBO
«M3parensctBO «IIpocBemienre»

* Marematuka. Anrebpa: 8- kiracc: 6a30BbIi YpOBEHB: yUeOHUK; 16-¢ nu3nanue,

nepepadoTtanHoe, 8 knacc/ MaxkapserueB F0.H., Munntox H.I'., Hermkos K.W. u



np.; nox peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 0OIIIECTBO
«3marensctBO «IIpocBemenue

* Marematuka. Anrebpa: 9-i kiacc: 6a30BbIil ypOoBeHB: yueOHUK; 15-¢ n3nanue,
nepepadoTtanHoe, 9 kmacc/ MaxkapswrueB F0.H., Munmrox H.I'., Hermkos K.W. u
np.; nox penakuueit TensikoBckoro C.A., AKIIMOHEPHOE 00IIECTBO

«HBI[&TCJ'IBCTBO «HpOCBGHlGHI/IG»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

1. bu6munoreka [{OK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/



PABOYAS ITPOI'PAMMA
(ID 6584737)

yueOHoro kypca «I'eomerpusp»

U1 oOyJaromuxcs 7-9 Kiaccos



INOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3/EJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH I1eNbl0 00€CIeYnTh U3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACHOJIOKEHUE, OMNUPAETCS Ha  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[€eHHOCTh M3ydYeHHs T€OMETPUHM Ha YPOBHE OCHOBHOIO
o011ero 0opa3oBaHus 3aKIIOYACTCS B TOM, YTO OOYUYAIOIIUICS YIUTCS IPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIECHUS, CTPOUTH JIOTHYECKUE YMO3aKIIFOUECHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKICHUS U CTPOUTHh KOHTPIOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyX IeHus «OT TPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUS.

BTopoli menpr0 u3y4eHHs TE€OMETPUH SIBISETCS MCHOJIB30BAHHE €€ Kak
MHCTPYMEHTA NPHU PELICHWH KaK MaTeMaTUYECKHUX, TaK W IMPAKTHUYECKUX 3ajad,
BCTpEUAIOLMXCd B peanbHOM Ku3HU. OOyyaromuiics OJDKEH HAayYUThCS
OIpPENETUTh T€OMETPUUECKYIO0 (UTYpY, ONHUCATh CIOBAaMHU JaHHBIA 4EpPTEX WU
PUCYHOK, HalTH IIOLIA/Ib 3€MEJIBHOIO Y4acTKa, paCCUUTaTh HEOOXOIUMYIO JUIUHY
ONTOBOJIOKOHHOTO Kabelsisi Wiau TpeOyemble pa3Mepbl rapaxa Jjisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpas, BBIYMCIMTENbHAS JIMHUSA B MU3yYEHUU TE€OMETPUHU.
[Tpu pemieHun 3agad MPaKTUYECKOTO XapaKTepa OOyYarOLIUICS YYUTCS CTPOUTH
MaT€MaTUYeCKHEe MOJEIM pEalbHBbIX JKU3HEHHBIX CHTyallud, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaxHO NOMYEPKUBATH CBSI3U TEOMETPUM C JIPYrUMHU YYEOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJIb30BaTh ONPEACIICHUS F€OMETPUUYECKUX (UTYP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHH B (QU3HKE U
TeXHUKE. OTH CBA3M Hauboyiee SApKO BHUIHBI B TeMmax «BekTopbi»,
«Tpuronomerpuueckue CoOOTHOIIEHUA», «Meron koopauHaT» U «Teopema
[Tucdaropay.

VYyeoOnslii Kypc «l'eomMeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3eibl
conepxkanusi:  «['eomerpuueckne Qurypel W UX CBOWCTBay, «V3Mepenue
r€OMETPUYECKUX  BEIMYUH», «JleKapTOBbl KOOpPAMHATBI HA  IUIOCKOCTHY,
«BekTopsy, «/IBrmkeHus miockocTy, «[IpeodpazoBanus mogoous».

Ha usyuenue yuebHoro kypca «I'eometpus» orBoautcs 204 vaca: B 7 kiiacce
— 68 yacoB (2 4aca B HeJlelt0), B 8 kiacce — 68 yacoB (2 yaca B HEJIEI0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJIETIO).



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Havanensle nonstus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YToJ. Buael
yrioB. BeprukanbHele © cMexHbIE yIubl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunsble ¢purypsl. OCHOBHBIE CBOICTBa 0oceBOi cuMMeTpuu. [Iprmepsl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TOCTPOEHMSI C MOMOIIBIO LUPKYJIS W JUHEHKH. TpeyrosbHUK.
Bricorta, Meinana, GuccekTpuca, MX CBOWCTBA.

PaBHOOenpeHHBIE M PAaBHOCTOPOHHHMM  TpeyrojbHUKU. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa W NpHU3HAKU PABHOOEAPEHHOrO TpeyroyibHuka. [lpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBOMCTBA M IPU3HAKY MAPAJUIENBbHBIX NPAMBIX. CyMMa yTIIOB TPEYTrOJIbHUKA.
Baeninue yriel TpeyroibHUKA.

[IpsmMoyrosibHbIlE  TpeyroiabHUK. CBOWCTBO MEAHMAHBI MPAMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHON K TUIIOTEHY3€. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OoJbllIell CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISAp U HAKIIOHHAS.

I'eomeTpuyeckoe MecTO TOYEK. buHccekTpuca yria ©W - CEpEeaUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHWaMeTp, HUX CBOWCTBAa. B3amMmHoe
PaCIIOJIOKEHUE OKPYKHOCTU M NpsiMor. KacaTenbHas U cexymas K OKPY>XHOCTH.
OKpyXHOCTb, BIIMCAaHHAas B Yyroi. BnucaHHas © oONMCaHHas OKPYKHOCTU
TPEYTOJIbHUKA.

8 KVIACC

YetbipéxyronbHuku. Ilapamnenorpamm, ero npusHaku U cBoucTBa. YacTHble
cllydad MapajiieiorpaMMOB (IIPSIMOYTOJIBHUK, pOMO, KBajapar), UX TMPU3HAKU U
cBoiictBa. Tpamemmsi, paBHOOOKasi Tpamenus, €€ CBOWCTBA H MPU3HAKU.
[IpssmoyronbHas Tpamnenus.

Merton ynBoenust menuansl. LlenTtpanbnas cummerpus. Teopema dPaneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaAX.

CpenHue TuHUK TPEYTOJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHuKa.



[Tonobue TtpeyroapHUKOB, Kod(pdunmneHT momoous. IlpuszHaku mnomoOus
TPEyroabHUKOB. [IpuMenenune nogo0us npu penieHuy NPpakTUYECKUX 3a7ad.

CaoiicTBa Mmomajaei reomerpudeckux Quryp. @opmynbl i TIOMIAAH
TpPEYroJibHUKA, Mapajuienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIONIaaeh
oTI0OHBIX (QUTyp.

Brruncnenne mmomanerd TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUH
MPAKTUYECKUX 33/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOr0 yrjia MpsIMOYTOJBHOIO TPEYroJibHUKA.
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO. TpPUTOHOMETpUUECKHUE (DYHKIUU
yriioB B 30, 45 u 60°.

BrniucanHble U IEHTPaIbHBIE YTJIIbl, YTOJ MEXIY KaCaTeIbHOW U XOPAOM. Y TIIbl
MEXKIy XOpJaMHU M CEKyIIMMHU. BIHCaHHbIE M OMMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumnHoe pacnonoxkeHue AByX okpyxkHocte. Kacanuwe okxpyxkHoctei. OOiiue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOpPMYIIbI MPUBEACHUS.

Pemenue tpeyronbHuKOB. TeopeMa KOCUHYCOB U TeopeMa CUHYCOB. Perienue
MPAKTUYECKUX 3aJ1au C UCTI0JIb30BAHUEM T€OPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

ITpeobpazoBanme nmogodus. [1ogo0me COOTBETCTBEHHBIX AJICMEHTOB.

Teopema O mNPOU3BEICHUH OTPE3KOB XOPHA, TEOPEMbI O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, mnmmHa  (MOAynbh)  BEKTOpa,  COHANPABICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO HAINPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMd HaJ BeKTopamH. Pa3joxkeHue BeKTopa 1O JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHUE JIJIs1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH. Y paBHEHUS MIPSIMON U OKPY>KHOCTH B
KOOpAMHATaxX, MepeceueHue OKPYKHOCTEH W mpsMbIX. MeToa KOOpAWHAT U €ro
MIpUMEHEHHE.

[IpaBunibHBIE MHOTOYTOJIBHUKU. JlJTMHA OKpYKXHOCTHU. [ pagycHas u paguanHas
Mepa yriia, BBIUMCICHHE JJIMH Oyr OKpykHOcTeil. [lnomane kpyra, cekrtopa,
CErMeHTa.

JIBUKEHUSI TUIOCKOCTM M BHYTPEHHHE CHUMMETpuUH (Guryp (djaeMeHTapHbIe
npeactasienus). [lapannensHbiii nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUSA MPOTPaMMbl Y4eOHOTO Kypca
«I"'eoMeTpusD XapaKTepU3yrOTCS:

1) naTpuoTHYecKOe BOCIMTAHUE:

NPOSIBIECHUEM MHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHbIM OTHOIIEHMEM K  JIOCTWKEHHSIM  POCCHICKHX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO 3THUX
JIOCTUKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpa:kIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00S3aHHOCTEN T'paKIaHUHA U peaIM3aliK €ro
npaB, TPEJCTAaBICHHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYP T'PAKIAHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM TPUMEHEHUEM JIOCTMXKEHUM HAyKH, OCO3HAHHWEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy/i0BOE BOCIIMTAHME:

YCTAHOBKOI Ha AaKTUBHOE YYacTHE€ B PEUICHWU MPAKTUYECKUX 3a/ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHWEM BaXHOCTH MaTEMaTHYECKOIO
oOpa3oBaHUsS Ha TMPOTSHDKEHUM BCEHM JKU3HU JJIsl YCHEIIHOW TpodeccroHambHOM
NESATETbHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHIUBUIYATHBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOE BOCIIUTAHHNE:

CIIOCOOHOCTBIO K  OSMOILMOHAIBHOMY UM  ACTETUYECKOMY  BOCHPHITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJady, pEIICHUM, pPACCYXICHUN, YMEHHUIO BHJIIETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOT' 0 O3HAHUSA:

OpUEHTalMel B JCATEIbHOCTU Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOIecTBa, MOHMMAHMEM MAaTeMaTHUYeCKOW HayKu Kak cdepbl YeloBEeUeCKOu
JEeATEIIbHOCTH, ATANoOB €€ Pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTHS IUBWIM3ALINH,
OBJIaJICHUEM SI3BIKOM MaTeMaTHUKU M MAaTeMaTHYECKOM KyJIbTYypOW Kak CpPeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMU HABBIKAMH HCCIEA0BATEIBCKON
NeSATEIbHOCTH;



6) ¢usuyeckoe BocmuTaHHue, (GopMHpPOBaHHE KYJLTYPbI 3I0POBbSI H
IMONUOHAIBLHOTO 0J1ATOMOTy YHSI:

TOTOBHOCTBIO TIPUMEHSATH MaTEMaTHYECKWE 3HAHWS B HWHTEpPEcax CBOETO
3I0pPOBBs, BEACHHS  370pOBOTO  oOpa3a JKU3HH  (30pOBOE  THTaHWHE,
cOQIaHCHUPOBAHHBIM PEXUM 3aHATHH H OTAbIXa, peryispHas (u3ndecKas
aKTUBHOCTB), C(QOPMUPOBAHHOCTHIO HaBbIKA PEQIICKCUH, TPU3HAHUEM CBOCTO ITpaBa
Ha OMMOKY M TaKOTO K€ MpaBa IPyroro 4e0BeKa;

7) 3x0JIorTHYECKO0e BOCIIMTAHHE:

OpHEHTallMel Ha MPUMEHEHNE MaTeMaTHYECKUX 3HAHUH JIJTS PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH CPeJbl, INTAHUPOBAHUS TTOCTYIIKOB U OTICHKU
UX BO3MOXKHBIX TOCJICJICTBUI JIJISI OKPYIKAOIICH cpejibl, 0CO3HAHUEM TJI00aJIbHOTO
XapakTepa dKOJOTHUECCKUX MPOoOJIeM U IMyTel UX PEIICHUs;

8) aganTanusa K U3MEHSIIONIUMCH YCJOBHUSIM COUMAJILHON W MPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJIOBHAX HEONPEACIEHHOCTH, MOBBIIMICHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTUIECKYIO JeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCS Yy APYTHX JIOJEH, MpUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OIIBITA IPYTHUX;

HEOOXOAMMOCThIO B (POPMHUPOBAaHMM HOBBIX 3HAHWH, B TOM YHCIEC
dbopMyIMpOBaTh UEH, MIOHITHUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM UHCIIC
paHee HCEU3BECTHBIX, OCO3HaBaTh JEMHUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETCHTHOCTEH, INTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYAaIllMIO KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUS, (OPMYJIUpPOBATh U OICHHUBATh PHUCKU U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jiornueckue aeicTBHUA:

e BBIBILITh M XapaKTE€PU30BaTh CYIIECTBEHHbIC MPU3HAKUM MATEMATUYECKUX
OOBEKTOB, MOHSATUH, OTHOIIEHUH MEXAYy MOHATHIMH, (DOPMYIUPOBATH
ONpeNeNeHus]  TOHSTHH, YCTaHABJIMBATh  CYUIECTBEHHBIM  NpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUH
IIPOBOJMMOTIO aHAJIN3a;

e BOCHOpUHUMATH, (OpPMyIHpOBaTH U  MPEOOpPa3OBHIBATH  CYKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHbIE, €AUHUYHBIE, YacTHble M OOUIUE,
YCIIOBHBIE;



BBISBJISITH ~ MAaTeMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeursi B (akTax, AaHHBIX, HAONIONECHUSAX U YTBEPKICHUSIX,
npemjiaraTb KpUTEPUH ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHBOPEUYUH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30buparh J0Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEP)KIEHUH (IpsIMbIE U OT
IPOTUBHOI0), TIPOBOJUTH CAaMOCTOSITEJIBHO HECJIOXKHBIE JOKa3aTesIbCTBA
MaTeMaTHYeCKUX (PaKkTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pelieHuss y4eOHOM 3amayn (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peEUICHUS, BbIOMpaTh HauOoyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBareibCKkue JeiiCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BONPOCHl, (UKCUPYIOIIME NPOTUBOPEUHE, MPOOIEMY,
CaMOCTOATENIFHO YCTAaHABJIMBaTh WMCKOMOE U JaHHOE, (HOPMHPOBATH
TUIOTE3Y, aprTyMEHTHUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

MPOBOJUTH MO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIN
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEHN
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS M BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIONCHMS, WCCIEAOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WUPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATh
MIPEIOJI0KEHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora c undgopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTHh HWH(GOpPMAallMHU, JIaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpEICTaBICHHUS;

BbIOMpaTh (opMy TpeacTaBlieHUs HWHGOpPMAIMU U WUIIOCTPUPOBATH
perraemMbie 3a7ayd  CXeMaMH, JIuarpaMmamMu, HWHOW rpaduKod W UX
KOMOWHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh HH(OpPMALMU MO KPUTEPHSIM, MPEII0KEHHBIM
yuuTesneM Uin chOpMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

BOCIIpPUHUMATDL U (1)OpMYJ'II/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMU
H OCIsIMUA O6IH€HI/I$I, SICHO, TOYHO, 'PAMOTHO BBIPAKaTb CBOIO TOYKY 3pCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUS
3aJ1a4u, KOMMEHTHPOBATH MOJYyUYECHHBIN Pe3yJIbTaT;

B X0JIe 00CYX/I€HHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOU TEMBI,
poOJIeMBbl, perraeMoi 3ajaun, BhICKa3bIBaTh UJIEH, HAllCJICHHbIE HA MOUCK
pEIICHMS], COTIOCTABIIATH CBOU CYXKICHHS C CYKACHUSIMU IPYTUX YIACTHHUKOB
Jyanora, OOHApYKUBATh Pa3IMUUE€ W CXOJCTBO MO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHHS;

MPECTABIATh PE3YJIbTaThl PEIICHUS 3aJ]a4uM, SKCIIPUMEHTA, UCCIIEI0BAHMUS,
MPOEKTa, CAMOCTOSTEIHHO BBIOMpaTh (hOpMAT BBICTYIUICHUS C yU4ETOM 33724
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayUTOPHH;

MMOHMUMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHONW ¥ WHIUBUTYyTBHON
paboThI U PEIICHUH YYECOHBIX MAaTEMATUYECKUX 3a]1aY;

MPUHUMATh 1€ COBMECTHOM JESITENIbHOCTH, TJIaHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThl, pachpenensTh BUIbI padOT, OTOBAPUBATHCH,
o0CyX)aTh MPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYHHOBBIX (opmax paboTel (0OCyxJeHus, OOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BHIMOIHSATH CBOIO YaCTh paOOThI
U KOOPIAWHHPOBATH CBOM JEWUCTBHS C JPYTUMH YJjCHAMU KOMAaH/IBI,
OIICHMBATh KAueCTBO CBOETO BKJaja B OOIIMUN MPOAYKT MO KPUTEPHSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YyHUBeEpPCaJIbHbIE Y4eOHbIE 1eiCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISITh TUIAH, aJiTOPUTM DPEIICHUs 3a1adyul (WA €ro
4acTbh), BBIOUpATh CHOCOO pelIeHUs C y4€TOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpOBaTb M KOPPEKTHPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJVICKT:

BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoOIecca U pe3ysabTara
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]1a4H,
BHOCHTH KOPPEKTHBBHI B JCATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIBHOCTH MOCTABICHHON LIEN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHXKCHHUS WJIA HEAOCTIKCHUS LEJH,
HaXOJHUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 7 KJjacce OOYyYarOMUNCA TOJIYYUT CIICAYIOIINC
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE TeOMETPUYECKHE (QUTYpBI, ONpENeNIiaTh HUX
B3aMMHOE€ PAaCIIOJIOKECHUE, H300pakaTh T€OMETPUUECKHUE (DUTYphl, BBIMOJIHATH
YEPTEKH MO YCIOBUIO 331a4u. I3MepATh IMHEWHBIE U YTIIOBbIE BEJIMYHHBI. Pemarth
3a71a4M HA BBIYKMCIIEHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TpyOyI0 OIIEHKY JIMHEWHBIX W YTIJOBBIX BEIMYMH IPEAMETOB B
peasbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pa3mepbl ATUX
0OBEKTOB T10 TOPSIIKY BETUUUHEI.

CTpouTh 4EPTEXKHN K TEOMETPUUECKUM 3a7a4aM.

[Tonmp30BaThCd NpU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, HCIOJIb30BAThH
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3aa4.

[IpoBOIUTE JTIOTMYECKHUE PACCYKIACHUSA C MCIOJIB30BAHUEM T€OMETPUYECKUX
TEOpEM.

[Tonmp30oBaThCsd NpU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJUAHBI, MPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensTh mapajiaeabHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yer
C HUMHM cekymas. OnpeaensiTh MapauieIbHOCTh MPSMBIX C TTOMOIIBIO paBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemrats 3aaumn Ha keT4yaToit Oymare.

[TpoBOUTH BEIYMCIICHUS M HAXOAUTH YUCIIOBBIC M OYKBEHHBIC 3HAUEHHUS yTJIOB
B T€OMETPUYECKHUX 33Jja4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX MPH TIEPECECUCHUU JIBYX
MapaJJICIbHBIX MPSIMBIX CEKYIIEeH. Pelats nmpakTudecKue 3aadyd Ha HaXOXKICHUE
YTJIOB.

Bnagers moHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACIISITh
OMCCEKTPUCY YIJIa ¥ CEPEIMHHBIN MEePICHANKYIIAP K OTPE3KY KaK T€OMETPUUECKHE
MeCTa TOYEK.

DopMynupoOBaTh OMPEACICHUS OKPYKHOCTHM M Kpyra, XOpIbl U JHaMETpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. Y METh IPUMEHATH 3T CBOWCTBA MPHU
pellIeHuN 3a1ay.

Bnagere moHsATHEM OINMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OWMCCEKTPUCH YTIIOB
TPEYroJIbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCS B OJTHOM TOYKE.

Brnagere nonsATHEM KacaTenpbHOW K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



ITonb30BaTbCs MPOCTENIIMMU N€OMETPUYECKUMH HEPABEHCTBAMU, [TOHUMATh
UX IIPAKTHYECKUN CMBICII.

IIpoBOINTHE OCHOBHBIE T€OMETPUYECKUE TIOCTPOEHUS C ITOMOIIBIO [IUPKYJIS U
JIMHEUKU.

K xonmy oOyueHus B 8 KkJjacce OOy4aromuiCA TMOTYYUT CICAYIOIINC
IIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PEUICHUU T€OMETPUYECKUX 3a4au.

[IpuMeHsTh CBOICTBA TOUKHM INEPECEUEHHs] MEIUaH TPEYrojbHUKA (LEHTpa
Macc) B PEIICHNH 3a/1ay.

Braners nmonATHEM cCpeaHEN IMHUM TPEYTOJIbHUKA U TPAIIELIMH, TPUMEHSTh X
CBOMCTBA IIPU PELICHUU reoMeTprudeckux 3agad. Ilons3oBaTecsa Teopemoit Daseca
U TEOpPEMOM O IPONOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATb HUX Ui PELICHUA
IIPAKTUYECKUX 3a/1a4.

[IpuMeHATh npu3HaKK MOJ00US TPEYTOJbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1a4.

[Tonb3oBatbes Teopemoit Iludaropa myis pelieHHs TeOMETPUUYECKUX MU
IIpaKTUYECKUX 3a7a4. CTpOUTh MaTEMAaTHUYECKYIO MOJIEIIb B IPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITEIIBHO JENATh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brmanerp mnNOHATMAMM CHHYyCa, KOCHMHYCa M TaHI€HCAa OCTpPOTO yIJia
PSAMOYTOJIBHOTO TpEYroibHUKa. [101630BaThCS STUMM MOHATHIMU I PEILICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuuHbIMH COCO0AaMHU) IJIOIAAb TPEYTOJbHUKA U IUIOIIAIH
MHOTOYTOJNBHBIX  (GuUryp (monb3ysich, TIJI€ HEOOXOAUMO, KaJIbKyJIATOPOM).
[IprMEHATh MOYyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4ax.

Biagete NOHATHSAMM BIHMCAHHOTO M LEHTPAJIbHOIO YIVIA, HCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTjaX, yrjlax Mexay XopJamH (CEeKyIIUMHU) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnagers moHsATHEM OIKMCAHHOIO YETBIPEXYIOJIbHUMKA, IPUMEHATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIBHUKA MPH PEIICHUH 3a/1a4.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaT€MATHYECKHE
MOJENH U1 3a7a4 PEATbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C NpPUMEHEHUEM TNOoA00us W TPUTOHOMETPUU (MOJIB3YACh, TJE HEOOXOIMMO,
KAJIbKYJIITOPOM).

K xoHiy oOydenuss B 9 kJiacce OOYyYarONIMICA TMOJYYHUT CICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpUUYECKHE (QYHKIMM OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PAa3JIUYHbIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYrOJbHUKA («pPELIEHUE



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C HOMOIIBIO KabKYJISATOPA) AJIUHBI
Y YTJIBI 1711 HeTaOIMYHBIX 3HAYCHUA.

[Tonb30BaTbesa GopMyaaMu IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJIECTBOM JJIl HAXOXACHHUS COOTHOLIEHMH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYUHAMH.

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUJISl HAXOXKICHHS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pELICHNN T€OMETPUUYECKUX 3a/1a4.

Brnaners nonatusimMu npeoOpa3oBaHus 10100Us, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0ubIX ¢uryp. Ilonbp3oBaThesi cBOWCTBaMHU MOA00MST MPOU3BOJIBHBIX (QHUTYP,
YMETh BBIYUCIATH JUIMHBI M HAXOAWTHb YIIBI Y MOA0OHBIX Quryp. [IpumeHsTH
CBOMCTBa NOJMOOMS B MPAKTUYECKUX 3aJadyax. YMETb MPUBOJAUTH IMPUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

ITonb30BaThCsA TEOPEMAMU O MPOU3BENCHUH OTPE3KOB XOPJ, O IPOU3BEACHUU
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaTbCAd BEKTOpaMH, MOHMMATh MX TF€OMETPUYECKUU W (DU3NYECKU
CMBICJ, TNPUMEHATh MX B PEUICHHMH TE€OMETPUYECKMX U (U3MUYECKUX 3ajad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUSI IJTUH U YIJIOB.

[Tonb30BaThCA METOJIOM KOOPAMHAT HA IJIOCKOCTH, TPUMEHSTH €T0 B PEIICHUN
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

Brnagets NOHATHSAMU MPaBUWIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI AYTH OKPYXHOCTU U paJUaHHOM Mephl YIJia, YMETbh BBIYUCIATH IJIOLIA/b
Kpyra u ero yactei. [I[puMeHsTh moyiydeHHble YMEHUS B IPAKTUYECKUX 3a/1avyax.

Haxonuth ocu (MM LEHTPBI) CUMMETPUU (PUTYp, MPUMEHATH IBUKECHUS
MJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJEJIN JUIS 3a/1a4 peabHON )KM3HU U MPOBOJANTH COOTBETCTBYIOIINE BBIUNCICHUS
C NpPUMEHEHHEM MOAOOUS M TPUTOHOMETPUUECKUX (YHKUUH (MONb3YysCh, I€
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnunyectBo yacos DJIEKTPOHHbIE
HaumeHnoBanue pa3iesioB 1 TeM nu(ppoBbIe
Ne o/m P Konrtpoabnbie | IlpakTtnyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[Ipocreiinne reomeTpruyeckue GUrypsl u
P N P $uryp bubmuorexa [JOK
1 UX CBOMCTBA. MI3MepeHne reoMeTpuuecKux 14
https://m.edsoo.ru/7f415e2e
BEJINYMH
bubmnoreka LIOK
2 T 22 1
PEYTOJIbHAKH https://m.edsoo.ru/7f415e2e
3 [TapajurenpHbIe IPSIMBIE, CYMMa yIJI0B 14 1 bubnuoreka LIOK
TpeyrojIbHUKa https://m.edsoo.ru/7f415¢e2e
4 OxpyxHOCTb U KpyT. [ 'eomeTpuyeckue 14 | bu6nuoreka LIOK
IIOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
5 [ToBTOpenue, 0600IIEHNE 3HAHUT 4 1 brbmorexa [OK
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

ITPOTPAMME




8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3esioB U TeM nu(poBbIe
Ne ni/m P Konrpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypcsl
" bubmmoreka [JOK
1 Bt 12 1
CTRIPEXYTOIRHII https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 MPOTMOPIMOHAIBHBIX OTPE3KaX, MOJT00HBIE 15 1 bubmmorexa LIOK
poroph p » TTOA https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
[Inomans. Haxoxaenue miomanei
3 Tpe HlOJIHI)HI/IKOB 51 f/IHOFO OJITHII,IIX ¢bur 14 1 bubmmorexa [OK
peyr yr M https://m.edsoo.ru/7f417¢18
[Tnomanu nooOHBIX (uryp
4 Teopema [Iudaropa u Hauana 10 | bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIubl B OKpY)KHOCTH. BrincanHuele n
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 | bubmmoreka [LIOK
Kacarenbnbie k okpyxkHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
but6moreka [JOK
6 I1 606 i 4 1
OBTOPCHHE, ODODILCHAC SHAHHH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Konrpoasubie | IIpakrunuyeckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypcsl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa LIOK
CUHYCOB. PellieHne TpeyrojnbHUKOB https://m.edsoo.ru/7f41al2c
) [Ipeobpa3zoBanue nogodus. MeTpuueckue 10 | bubmmoreka [JOK
COOTHOILLIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubnnorexa [JOK
3 B 12 1
CHTOpET https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH 9 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA
5 If YKHOCTH U ILI y: b Kpyra 8 8 bubmmorexa LIOK
ORPYIHHOC ot I[v pyra. https://m.edsoo.ru/7f41al2c
Beruucnenue momazaeu
but6mmoreka [JOK
6 JBIKCHIA IWIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHmE, 0000MIEHNE, CUCTEMATH3AITUS 7 ) but6mmoreka [JOK
3HaAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBEPsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHuA
pe3yJbTaTa
6 I'eomeTpus
Pacnio3HaBath n3ydeHHbBIE T€OMETPUUYECKUE (PUTYPBI, OTIPEACIATh X
B3aMMHOE pacIOJIOKEHUE, M300paxaTb reoMeTpudeckue (urypsl,
6.1 BBIIIOJIHATh YEPTEXKU IO YCIOBUIO 3a1aud. M3mepsaTh IMHEHHbIE U
yTJIOBbIE BEIMYMHBI. PemaTh 3a1aun Ha BBIYUCIICHUE JJIMH OTPE3KOB
U BEJIMYMH YIJIOB
Jlenatb rpyOyI0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMUYUH IPEIMETOB B
6.2 peambHON JKU3HHU, pa3MEpoOB MPHUPOIHBIX OOBEKTOB. PasmmuaTsh
pa3Mephl ITUX 00BEKTOB 110 MOPAIKY BETMUUHbI
6.3 CTpouTh 4epTEKHU K TEOMETPUIECKUM 33a4aM
ITonp30BatbCs IIPU3HAKAMU paBeHCTBA TPEYTOJIbHUKOB,
6.4 UCHOJb30BaTh  NPU3HAKM M CBOMCTBAa  paBHOOEIPEHHBIX
TPEYTOJIbHUKOB [P PEIICHNN 3a/1a4
65 [IpoBomuTE  JIOTMYECKHE  PACCYKACHHA C  HCIOJIb30BAaHUEM
. TEOMETPUUECKUX TEOPEM
[Tonp30Barbes IIpU3HAKAMU paBeHCTBa MPSIMOYTOJIbHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM M€JHaHbl, IPOBEAEHHON K TMIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
OnpenensTh NapajuiebHOCTh MPSIMBIX C TOMOUIBIO YIJIOB, KOTOPbIE
67 o0pasyeT ¢ HUMHU cekyIas. OnpeaensTh NapalielbHOCTh MPSIMBIX C
' MOMOIIBIO PABEHCTBA PACCTOSAHUHN OT TOYEK OJJHOM MPSAMOM 10 TOUEK
JAPYrou MpsIMOU
6.8 Pemrate 3a1aun Ha KiieT4aTOl Oymare
[IpoBOIUTH BBIYMCICHHUS W HAXOJIUTh YHUCIOBBbIE M OyKBEHHBIE
3HAUEHHUS YIJIOB B TE€OMETPUYECKUX 3aJlayax C HCI0JIb30BAaHUEM
6.9 CYMMBI YIJIOB TPEYTrOJIbBHUKOB U MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NPU IEPECEUYEHUH [BYX MapauIeNbHbIX MPSIMbIX
cexyuienl. Pemars npaktudeckue 3ajauu Ha HaX0KICHUE YIJIOB




6.10

Brnagerb TmMOHSATHEM TE€OMETPUYECKOIO MecTa TOYeK. YMETh
OTpeeNsATh OMCCEKTPUCY yIiia W CePEeIUHHBIA MEePIEeHIUKYISP K

OTPE3KY KaK rCOMETPUICCKHUE MECTA TOUCK

6.11

@opMynHMpoOBaTh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpIbl H
JuaMeTpa OKPYKHOCTH, II0Jb30BaThCsi MX CBOWCTBAMHU. YMEThb

IIPUMEHATH 3TU CBOMCTBA IIPYU PELICHUU 3a/1a4

6.12

Bilagers noHATHEM ONMCAHHOW OKOJIO TPEYIOJbHHUKA OKPYXKHOCTH,
yMeTh HaxoauTh €€ ueHTp. [lomp3oBarbes (akramMu O TOM, YTO
OMCCEKTPUCH] YITIOB TPEYroJbHUKA NEPECceKaroTCs B OJHOM TOUKe, U
0 TOM, 4YTO CEpEAUHHBIE IEPIIEHIUKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA

IICPCCCKAOTCA B OI[HOI71 TOYKE

6.13

Bnagers mnoHsTHEM KacaTelbHOW K OKPY)KHOCTH, I10JIb30BaThCs
TEOPEMOM O MEPIEHAUKYJISIPHOCTH  KacaTeJIbHOM M pajuyca,

HpOBeIIéHHOFO K TOYKC KaCaHHUA

6.14

ITonp3oBarThes HpOCTGﬁIHHMH reOMCTPUUICCKUMU HCPABCHCTBAMMU,

IIOHUMATh UX HpaKanecxnﬁ CMBICJI

6.15

HpOBOI{I/ITL OCHOBHBIC T'COMCTPHYCCKHUC IIOCTPOCHUA C ITOMOIIBIO

LUPKYIIS U JIMHEWKH

8 KVIACC

Kon
MPOBePIEMOro
pe3yjabTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAaTbl 0CBOCHUA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmsbl OCHOBHOTI'O o01ero 06p330BaHI/IH

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIE BHIbI t-IeTI)IpéX}’l"O.]'H)HI/IKOB, HUX JJIEMEHTHI,

MOJIL30BAaTHCS UX CBOMCTBAMU IIpH pCHICHUH T'COMETPUUCCKUX 3ada4

6.2

HpI/IMCH}ITB CBOMCTBA TOYKH nepeceucHuss MEIuaH TPCYroJbHUKa

(meHTpa mMacc) B pelieHUH 3a1a4

6.3

Bragere monsiTHEM CcpeaHEN JIMHMM TPEYroJIbHUKA W Tpaneluu,
MPUMEHATh HMX CBOMCTBA INPU PEUIEHMM TIE€OMETPUYECKHMX 3a]ad.
[Tonws3oBatbcs Teopemoit daneca u TEOPEMO 0 MPONOPIUOHATIBHBIX

OTpE3Kax, NPUMECHATD UX IJIA PCHICHUSA NPaKTHYCCKUX 3a1a4d




6.4

[lpuMeHAT, TNpHU3HAKM TOAOOMS TPEYroJIbHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3a1a4

6.5

[Tonb3oBatbes Teopemoit [Tudaropa 11 penieHus: reoMeTpUYEeCKUX U
npakTudyeckux 3agad. CTpoUTh MaTeMaTHYeCKyl0 MOJelb B
MPAKTUYECKUX 33J]layaxX, CaMOCTOSATEIBHO JIeJaTh YePTEXK U HAXOAUTh

COOTBETCTBYIOIIUE NJIMHBI

6.6

Bnagers MOHATHAMM CHHYCA, KOCMHYCa M TaHI€HCA OCTPOro yria
IIPSIMOYTOJIBHOTO TpeyroiabHuKa. [loap30BaTbCcs 3TUMH NOHATHUAMHU

JJId pEIICHUS IPAaKTHYCCKUX 3a1a4

6.7

Boruncnsate (pa3nu4HbBIME crioco0aMu) IUIOMIA[L TPEYrojlbHUKA U
IUTOIIA MHOTOYTOJIBHBIX (uryp (ImOJb3ysach, TIe HEO0OXOAMMO,
KaNbKyIITOpoM). [IpuMeHATh moydeHHbIe YMEHUS B MPAKTHUECKUX

3agadax

6.8

Brnagerp MOHATHUSMH — BIMCAHHOTO M LIEHTPAJBbHOTO  yIJia,
KCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, YIiaxX MEXAy XopJaaMu
(cexyluMu) U yriie MeXay KacaTeJIbHOW W XOPJOW MpH pelIeHUH

TrCOMCTPHUICCKUX 3a1a4

6.9

BJ'I&I[CTI) IIOHATUEM OIIMCAaHHOI'O T-IeTI)IpéX}’l"O.]'II:HI/IK21, MMPUMCHATH

CBOMCTBA ONKMCAHHOT'O YETHIPEXYTOJIBHUKA ITPU PELICHUH 3a1a4

6.10

HpI/IMCHSITI) IMMOJIYYCHHBIC 3HaHHWA Ha IPAKTUKEC — CTPOUTH
MaAaTEMAaTUYCCKUEC MOJCIIN JJId 3a4a4d peanLHoﬁ KN3HU U IIPOBOAMTH
COOTBCTCTBYIOIIIMEC BBIYHCIICHHUA C [PUMCHCHUCM HO)IO6I/I$I n

TPUTOHOMETPHH (TI0JIB3YSCh, I71€ HEOOXOJUMO, KAIBbKYIISITOPOM)

9 KITACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0o 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMCTPUYICCKHUC (I)yHKI_II/II/I OCTPBIX YI'JIOB, HAXOOUTH C UX
NOMOIIBIO PA3JIMYHBIC 3JICMCHTBI NPAMOYT'OJIbBHOTO TPCYTOJIbHUKA

(«pemieHne  TPSIMOYTOJIBHBIX — TPEYTOJNBHHUKOBY»). Haxomute (c




MOMOIIBIO  KAaJIbKYJISITOpa) JUIMHBL M YIVIBI JUII  HETaOJMYHBIX

3HAYECHUHN

6.2

ITonb30BatbCs bopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKAECTBOM JJIS1 HAXOKIAEHUSI COOTHOLIEHHI

MCKAY TPUTOHOMETPHUYCCKUMHU BEIIMUMHAMU

6.3

Hcnons3oBark TeOpeMbl CHHYCOB U KOCHHYCOB JUISl HaXOXICHHUS
Pa3IMYHbIX IEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),

MNPUMCHATH UX ITPU PCIHICHUHN TCOMCTPHUICCKUX 3a1aY

6.4

Bnagers monsTusMU IpeoOpa3oBaHus MOAO0OMS, COOTBETCTBEHHBIX
3eMeHTOB NnoAoOHbIX (uryp. Ilonb3oBaTbes cBoMcTBaMH MOI00US
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH UIMHBI U HAXOJUTH YIJIBI Y
noo0HBIX ¢Guryp. IlpuMeHsITH CBOMCTBA MOAOOHS B MPAKTUIECKUX
3aJadax. YMeEThb TPUBOJUTH NpPUMEpPHl MOMO0HBIX Quryp B

OKpY’KaoIlleM MHpe

6.5

[lonp30BaTbcst TeopeMaMu O MPOU3BENEHUU OTPE3KOB XOpI, O

MPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJ[paTe KacaTeIbHOM

6.6

ITonp30BaThCA BCKTOpaMH, IIOHHUMATh HX reOMeTpI/I‘-IeCKI/Iﬁ )51
(1)I/ISI/I‘~ICCKI/II\/’I CMELIC]I, IPUMCHATE UX B PCHICHUN I'COMCTPHYCCKUX U
(I)I/I3I/ILIGCKI/IX 3aaad. HpI/IMeHHTB CKAJIIPHOC MPOU3BEACHNUE BEKTOPOB

IJI1 HAXOXKACHU UIMH U YTJIOB

6.7

ITons30BaThCA MCTOJOM KOOpAMWHAT Ha IJIOCKOCTH, IPUMCHATH €ro B

PEIICHUU TCOMETPUUCCKUX U MMPAKTUYCCKUX 3aa4

6.8

BJ'IaIleTI) MOHATHUAMU  NPABUIBHOIO0  MHOI'OYI'OJIbHHUKA, IJIWMHBL
OKPY’KHOCTH, IJIMHBI AYT'U OKPYKHOCTHU U paﬂHaHHOﬁ MCpBI YyTiIa,
YMCTb BBIYUCIIATH IUIOMAAL Kpyra MU Cro yacTeu. HpI/IMCHSITB

IMOJIYUYCHHBIC YMCHUA B IMIPAKTUYCCKUX 3aa4dax

6.9

Haxomuth ocM WM LEHTPHl CUMMETpPUH (QUTYp, TPUMEHATH

JABHMOKCHUSA ITIJIOCKOCTHU B HpOCTCﬁMHX ClIydasax

6.10

HpI/IMCHHTB MOJIYYCHHBIC 3HAHUA Ha MPAKTUKEC — CTPOUTH
MaAaTeMaTHUYICCKUC MOACIN IJId 3aga4 peaHBHOﬁ JKU3HU U IPOBOJAUTH

COOTBCTCTBYIOIIUC  BBIYUCIICHUA C TMPUMCHCHUCM HOI{O6I/ISI )51




TPUTOHOMETPUYECKUX (PYHKIMH (TIONB3YACH,

KaJIbKYJISITOPOM)

roe HeoOXOIUMO,




IMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6

I'eometpust

6.1

HauanbHble nonstus reometpun. Touka, npsmasi, OTpe30K, Jayd. Yrou. Buab
yrioB. BepTukanbHble 1 cMexHble yribl. buccektpuca yria. Jlomanas,

MHOI'OYT'OJIbHHK. HapaJ'IJ'IeJ'IBHOCTB N NEPHICHAUKYIIAPHOCTD MPAMBIX

6.2

Cummerpuunbie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHHU.

[IpuMepsl CHUMMETpPUHN B OKPYIKAIOILIEM MUDPE

6.3

OcCHOBHBIE MOCTPOEHUS C MOMOUIBI0 LUPKYJIS U JIMHEHKU. TpeyronbHUK.

BricoTa, Mennana, OuccekTprca, uX CBOHCTBA

6.4

PaBHOOenpeHHBII ¥ paBHOCTOPOHHUN  TpeyroiibHukd. HepaBeHcTBO

TPEYrOJIbHUKA

6.5

CpoiicTBa u MpHU3HAKK paBHOOEIPEHHOro TpeyrojbHUKa. I[Ipu3Haku

PaBCHCTBA TPCYI'OJIbHUKOB

6.6

CsoiicTBa n IIPU3HAKHU napajijICJIbHbIX IIPsAMBIX. CYMMa yIiioB

TPECYroJIbHUKA. BHaemniaue YIJibl TPEYTOJIbHUKA

6.7

[IpssmoyronbHbl  TpeyrojabHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IIPOBEIEHHOM K TunoreHy3e. IIpusHaku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSMOYTONBHBIN TPEYTOJIBHUK C YIJIIOM B
30°

6.8

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOM, Teopema o OonblieM yrie U OoyblIeld CTOpOHE

TPCYrOJIbHUKA. HepHCHI[I/IKy'J]}Ip 1 HaKJIOHHAas

6.9

I'eomerpuueckoe Mecro TOYeK. buccekrpuca yrma U CepelIUHHBIN

MEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOUEK

6.10

OKpyXHOCTb M Kpyr, XOpJa W JuaMmeTp, HuX CcBolcTBa. B3anMHoe
pacrojoKeHUe OKpPYKHOCTH U mpsAMoi. KacartenpHas u cekymias kK

OKPYXHOCTH

6.11

OKPY)KHOCTI), BIIMCaHHAas B YIOJI. Brmicannas u ommcaHHas OKPYKHOCTH

TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3JIeMeHT COJePKAHUS
6 I'eomerpust
6.1 UYetpipéxyronpHuku. [TapannenorpamMm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaApaT, UX MPU3HAKHU U CBOMCTBA
63 Tpaneuus, paBHOOOKas  Tpameuus, €€ CBOHCTBA M  IPU3HAKH.
' [IpsimoyronbHast Tpanenus
64 Meron ynBoenust meauansl. LlentpansHas cummerpus. Teopema Daneca u
' TeopeMa O MPONOPLIHMOHATIBHBIX OTPE3Kax
6.5 Cpennuie TMHUY TPEYroJibHUKA U Tpamnenuu. LleHTp Macc TpeyroiabHUKa
66 [Tonobue TpeyronbHUKOB, KOdpduimeHnt mnomodus. Ilpuznaku momobus
' TpeyroiabHUKOB. [I[pumMeHenne noo0us npu peleHuH MPaKTHYeCKUX 3a7a4
67 dopMynbl IS TUIOHIAAM TPEYrojbHUKA, MapajiesiorpaMma, pomba u
' Tpanenuu
68 CaoiicTBa momaaeil reomerpuueckux ¢uryp. OTHOIIEHHE TUIOMIAAeH
' MoI00HBIX (QUTYp
69 Brrunciienne miomanei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaToON
' Oymare
610 Teopema Ilugaropa. Ilpumenenue teopemsl I[ludaropa npu pemeHHH
' MPaKTUYECKHX 33124
Cunyc, KOCUHYC, TAHT€HC OCTPOTO YIJIa MPSIMOYTOJIbHOTO TPEYroJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. |pUTOHOMETpUYECKHE
¢yskun yrios B 30°, 45° u 60°
6.12 Bnucannble U LIEHTpaidbHBIE YIJIBI, YTOJ MEXJY KacaTeIbHONH U XOPIOil.
' Vsl MeXIy XOpJaMu U CEKYIIUMU
6.13 BncanHble 1 onMiCaHHBIE YETHIPEXYTOJIBHUKH
614 B3auMHoe pacnonoxkeHue IByX OKpyxHocTeil. KacaHue OKpy:KHOCTEW.
' OO6mmue KacaTeNnbHbIE K TBYM OKPYXHOCTSIM




9 KJIACC

Kon IIpoBepsieMblii 3J1eMeHT cO/ieP:KAHUSA
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanresc yriaoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronsHuKoB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. Pemenue
6.2 IIPAKTUYECKHUX 3aJa4 C HCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpaszoBanue moaooust. [logodue COOTBETCTBEHHBIX IIEMEHTOB
64 Teopema 0 mpon3BeEHUHN OTPE3KOB XOPI, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
' CEKYILHUX, TEOpPEMa O KBaJlpaTe KacaTeJIbHOU
Bekrop, nmnumHa < (MOAYNb) — BEKTOpa,  COHAIPABJIEHHBIE  BEKTOPHI,
65 IIPOTUBOIOJIOKHO HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
. pPaBEHCTBO BEKTOPOB, Ollepallvy HaJl BeKTopaMmu. PazinoxkeHne BEKTopa 1o AByM
HEKOJUIMHEAPHBIM BEKTOpam
6.6 Koopaunats! Bektopa. CkajiipHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XIECHUs JJIMH U YIJIOB
JlexapToBbI KOOPANHATEI HA TUIOCKOCTH. Y PAaBHEHHUS NIPSIMOU U OKPY>KHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHNE OKPYKHOCTEHN U MPAMBIX. MeTOo KOOpAUHAT U €r0
IIPUMEHEHHE
6.8 IIpaBUIBHBIE MHOTOYTOJIBHUKU
69 Jnuna oxpyxHocTu. ['pagycHas u paguaHHas Mepa yria, BHIYUCIECHUE JUTMH
' JIyT OKPYKHOCTEN
6.10 IInomans xpyra, ceKkTopa, CerMmeHTa
611 JIBuKeHMsI TMJIOCKOCTH U BHYTPEHHUE CHUMMETpPUHM (Uryp (31eMeHTapHbIe
' npeacrasnenus). [lapannensuelil nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBePsSIEMOro
TpeOOBaHUsA

IIpoBepsiemblie TpeOOBaHMS K MPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
o0miero oopaszopanusi Ha ocHoBe DI'OC

YMeHue onepupoBaTh IOHATHUSAMU: MHOKECTBO, IOAMHOKECTBO,
OlepalMy HajJ MHOXXECTBAMM; YMEHUE OIEpUPOBATH ITOHATHUIMMU:
rpad, cBA3HBIN rpad, IepeBo, UK, IPUMEHITh UX IPU PEHICHUH
3aja4; yMEHHE UCHOJIb30BaTh TIpadUuecKkoe Ipe/CTaBlIeHUE
MHOXECTB JUIsl ONMCAHUS PEAIBHBIX IIPOLIECCOB M SBICHUM, IIPH

pelIeHnH 3a1a4 U3 APYTruX y4eOHBIX IPEAMETOB

YMeHue OIICPHUPOBATDL IOHATUAMU: OIIPCACIICHUC, aKCHMOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb HWCTUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPHUBOAUTL IIPUMCEPBI U KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPHULIAHUA BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATUSIMHU: HATYPAJIbHOE YMCIIO, TIPOCTOE U
COCTaBHOE YHUCIJO, JI€IMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 11E€JI0€ YUCIIO, MOAYJbh YMCa, OOBIKHOBEHHAs Ipo0b U
JecsITHUHasl Ipo0b, CTAaHIAPTHBIM BUJ YUCIIA, PAIMOHATFHOE YHCIIO,
HppalMOHATIBHOE YHCII0, apu(MeTHYecKuil KBaJApaTHBIH KOPEHb;
YMEHUE BBINOJHATH JCHCTBUA C YHCIAMH, CpPAaBHUBATh U
YHOOPSIIOYMBATh YKCTA, TPEACTABIATh YHCIA HAa KOOPAMHATHOM
NpsIMOM, OKPYIJIATH 4YMCIIa; YMEHHWE JAeNlaTh MPUKUAKY U OLIEHKY

pe3yiibTara BBIUHMCIICHUM

YMeHue onepupoBaTh NOHITUSIMHU: CTENIEHb C IEJbIM MOKa3aTeleM,
apu(pMeTHYECKUI KBaJAPaTHbIM KOPeHb, MHOTOWJICH, anredpanyeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHON CTENEeHH
OoJbllle €IUHMIIBI; YMEHHME BBINOJIHATH pacu€Tel Mo (opmynam,
peoOpa3oBaHus LENbIX, JPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN H
BBIPAKEHUI C KOPHAMHU, Pa3jIOKEHUE MHOIOWIEHA Ha MHOXHTEIH, B
TOM 4YHUCII€ C HCIOJIb30BaHHEM (OPMYNT Ppa3HOCTH KBaJapaToB U

KBaZpaTa CYMMBbI U PA3HOCTHU

YMeHue onepupoBaTh NOHATUSMU: YUCIIOBOE PABEHCTBO, YpaBHEHHE

C OJHOM TEepPEMEHHOH, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C




[IEPEMEHHON; YMEHUE PEIIATh JUHEHHbIC U KBAJpPaTHbIC YPABHEHUS,
IpOOHO-pallMOHAIbHBIE YPABHEHUS C OJHOW NMEPEMEHHOH, CUCTEMBbI
JBYX JINHEWHBIX YPaBHEHUH, TUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAlbHbIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a1a4 U3 IPYTUX IIPEIMETOB
U TPAaKTUYECKUX 3a]a4; YMEHHE MCIOJIb30BaTh KOOPAWHATHYIO
OPSIMYI0 U KOOPJMHATHYIO TUIOCKOCTh Ul M300paKEHUsI pEeIICHUN

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHHe OnepupoBaTh MOHATHIMU: (GYHKIHS, TpadUK QYHKIUH, HYJIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKHU
BO3pacTaHusi, yObIBaHHs, HaWOOJIbIIEC M HAUMEHbBIICE 3HAYCHUS
GbyHKINNK; YMEHHE OIIepUpPOBAThH [OHATUSAMM: npsmas
MPOTOPIIHOHATIBHOCT, JTMHEHHAS (DYHKIINS, KBaJApaTH4Has QyHKIUS,
oOpaTHasi MPOMOPIHOHAIBHOCTh, Mapaboya, THrepdoIa; yMeHUe
ctpouTh rpadukd  GYHKIMHA, HCIOJB30BaTh Tpadukd st
OIpE/ICIICHUs] CBOMCTB IMPOIECCOB U 3aBHCUMOCTEH, JJIS PELICHHUS
3a7a4 U3 APYrux y4eOHBIX MPEAMETOB M PEATbHON JKU3HHU, YMEHHE

BBIPAXKATh q)OpMy.]'IaMI/I 3aBUCUMOCTH MCKIY BECIIMYNHAMU

YMenune ONeprupoBaTh IIOHATUAMMU: II0CJIEA0OBATCIBbHOCTD,
apupmeTHyeckass U TeOMETpHUYecKas MpPOrpeccuu;  yMEHHe
HCII0JIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (OPMYIIBI CYMMBI U
o0I1Iero 4jeHa Mpu peleHuH 3ajad, B TOM 4Mcie 3aJad U3 JIPyrux

y‘Ie6HHX npeaMETOB U peanLHoﬁ KHU3HU

YMeHue pemars 3a7aun pa3HbIX TUIOB (B TOM YHUCIIE€ Ha MPOLIEHTHI,
O WM 4YacTu, JBU)KEHUE, paboTy, 1IEHYy TOBapOB U CTOUMOCTb
MOKYIOK U yCIIYT, HAJIOTH, 33JJa4d U3 00J1aCTH yIPaBICHUS TMUYHBIMU
U CceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISITh BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBl II0 YCIOBHMIO 3a/auH,
UCCIIEI0BATh IIOJIY4YEHHOE PEIIEHUE U OLIEHUBATh IPaBI0N0100HOCTb

MOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue ornepupoBaTh NOHATHAMU: (PUTYpa, TOUKA, OTPE3OK, MpsiMas,
Iyd, JI0OMaHas, yroi, MHOI'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEPEHHBII 51 PaBHOCTOPOHHHM TPEYroJIbHUKH,
NPSIMOYTOJIBHBIN TPEYroJbHHUK, MeIuaHa, OUCCEKTpHCAa M BBICOTA

TPEYrolbHUKA,  YEThIPEXYrOJbHUK, MapajuiesorpamM,  pomo,




psIMOYTOJIBHUK,  KBaJgpaT, Tpamenus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU (UIypamu;
yYMEHHUE pellaTh 3aJa4d, B TOM YHUCIIE U3 IIOBCEJHEBHOU JKHU3HH, HA
HaxO0)KJI€HHE F€OMETPUYECKUX BEIUYHMH C IPUMEHEHUEM U3YYEHHBIX

CBOMCTB (uryp u $HakToB

10

YMeHue omepupoBaTh MOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapaJJIeTbHOCTh U NEPIEHANKYISPHOCTD MPSMBIX,
Yrol MEXIY NPSAMBIMH, TEPIEeHAUKYISApP, HAKIOHHAS, MPOCKIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTENBHO TOYKH M NPSIMOI; YMEHHE paclio3HaBaTh PaBEHCTBO,
CHUMMETpPUIO W mojobme  ¢uryp,  HapalieIbHOCTh |

MIEPIEHUKYISIPHOCTD IIPSIMBIX B OKPYKAIOIIEM MUDPE

11

YMeHue omnepupoBaTh MOHATUSMM: JJUHA, PAcCTOSHUE, YIroil
(BesqiMuMHA yTiia, CUHYC U KOCHHYC yrja TPeYrojbHUKA), IUIOIIA/Ib;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE MPUMEHATh (OPMYJbI NEepUMeTpa U IUIOLIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU U IUIOLIAAHU Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajlieenureia; yMEHUEe NMPUMEHSITh PU3HAKU
paBEHCTBa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOIICHUS IS

BBIYMCIICHMS JIIMH, PACCTOSHUMN, TUIOIIAIEN

12

YMmenue wuzoOpakaTh IUIOCKME QUIYphl U HUX KOMOHMHAIMH,
MIPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C IMOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMmenue OIICpHUPOBATh MOHATUAMH: HPAMOYrOJIbHad CHUCTCMaA
KOOpauHaT, KOOpAWHAThl TOYKH, BCKTOp, CyMMa BE€KTOPOB,
NPpOU3BCACHUC BCKTOpPAa HaA YHUCIO, CKaJIApHOC IIPOU3BCACHUC
BCKTOPOB;, YMCHHC MCIIOJIB30BAaTh BCKTOPbI W KOOPAWHATBI JJIA
NpEACTABJIICHUSA NJAHHBIX U PCHICHUA 3ada4, B TOM YHUCJIC U3 APYTrUX

y‘-Ie6HBIX npeaMeToOB U peaHLHOﬁ KHU3HU

14

VYmMmenne OIICpHUPOBATH IMOHATHAMMU: CTOJIOMKOBBIE U KpPYTOBEIC
auarpamMmbl, TaONWIBI, CpeaHee apudMeTHUecKoe, MenaHa,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAYCHUS, pa3Max YUCIOBOTO Habopa;

YMEHUE W3BJIEKAaTh, WHTEPIPETUPOBATb U  NPeoOpa3oBBHIBATH




nHpOpMaIIMIO, TPEACTABICHHYI0O B Ta0iMIaXx M Ha JaMarpamMMax,
OTPa)KAIOILYI0 CBOWCTBA U XapaKTEPUCTUKH PEAIBHBIX IIPOLECCOB U
SBJICHUM; YyMEHUE pPaclO3HaBaTb W3MCHYMBBIE BCIMYMHBI B

OKPYKaIOIIeM MHUPE

15

YMeHHne omnepupoBaTh MOHITHSAMU: CIYYAHHBIM OMBIT (CIydalHBIN
HKCHEPUMEHT), JJIEMEHTApHOE COOBITHE (PIIEMEHTAPHBIA HCXOJ)
CIIy4aiflHOTO OIBITa, CIy4ailHOe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHUE HAXOIUTh BEPOSATHOCTU CIyYaHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSMU; YMEHHUE pelaTh
3aJa4d METOAOM OpPTraHW30BAaHHOTO Nepedopa W ¢ MCIOIb30BAHUEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OLIEHWBATh BEPOSITHOCTU pEabHBIX
COOBITUI U SBIIEHUI, IOHUMATh POJIb MPAKTHUECKU JOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITUH B OKpYXKalOIleM MHUPE M B JKU3HU;
3HAKOMCTBO C TOHSATHEM HE3aBHUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €TI0 POJIBIO B MACCOBBIX SBJICHUAX

16

YMenue BbIOMpaTh MOAXOASIIMNA W3YYEHHBIH METOJ AJs pelIeHUs
3a/1a4, IPUBOJIUTH MIPUMEPHI MATEMAaTUUECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMAaTHKU
B HCKYCCTBE, OIHCHIBATH OT/CJIbHBIC BBIJIAIOIIUECS PE3YNIbTAThI,
MOJIyY€HHBIE B XOJIe Pa3BUTHSA MATEMaTUKHU KaK HAayKd, MPUBOJUTH
MpUMEphl  MAaTEMAaTHYECKUX OTKPBITUM HW HMX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPHUH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COJeP:KAHUS

1 Uucna v BBIYMCICHUS

1.1 Harypanbnsle u neinsie yncna. [Ipu3sHaku 1e1MMOCTH LEIbIX YUCEI

12 OObIKHOBEHHBIE M JECATHYHBIE  JIpOOM, TPOIEHTHI, OECKOHEYHBIE
' MepHOIUIECcKHe ApoOu

13 Panuonaneupie uucna. ApudMeTHuecKue oOmnepanuu ¢  parrioHAIbHBIMU
' yucIaMu

L4 JelicTBuTenpHble ynciaa. ApudMeTHUYEeCKUe OIepanuu C JIeHCTBUTEIbHBIMHU
. yuciIamMu

s [TpuOnmkEHHBIC BBIYHUCICHHS, TPABHWJIA OKPYIJICHHS, TPUKHIKA W OICHKA
. pe3yJibTaTa BEIYUCICHUN

2 AnreOpandecKue BbIpaKEHUS

2.1 bykBeHHble BrIpaskeHUs (BBIPAKEHUS C TIEPEMEHHBIMHU)

5y Crenenp ¢ 1enbiM mokazatesnieM. CTeneHb C pallMOHAIBHBIM IOKa3aTesIeM.
. CBoiicTBa cTerneHu

23 MHorousneHbl

24 Anrebpanueckas JpoOb

y Apudmernueckuii  KOpeHb ~ HaTypalbHOM  cremeHu.  JlelfictBusa ¢
. apupMeTHUYECKUMH KOPHSIMH HATYpaJTbHOMN CTETICHU

3 YpaBHEHUS 1 HEPABEHCTBA

a1 Lenple u apoOHO-panmoHanbHbie ypaBHeHHs. CHCTEMBI U COBOKYITHOCTH
' YPaBHEHUHU

s Lenple 1 apoOHO-panMOHANbHEIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TeKCTOBBIX 3a7a4

4 Yuc1oBbIE TOCIIENOBATEILHOCTU

4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aJaHUs ITOCIIEN0BATEILHOCTEN




Apudmernueckass ©u TeoMeTpuueckas mporpeccud. Dopmyna  CIOXKHBIX

4.2
IIPOLICHTOB
5 OyHKIUU
Oyuknmsi, crnocoObl 3amaHus  ¢QyHKuU. ['padux ¢dysknun. OO6macts
OIpeJiesIeHUs] U MHOXecTBO 3HaueHull pynkunu. Hynu pynkuuu. Ilpomexytku
5.1. 3HAKONOCTOAHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (PYHKUIUH. MakCUMyMbl U
MUHUMYMBI GyHKunu. HanGonpinee u HauMeHbllee 3HaYeHHE (YHKLIUU Ha
IIPOMEXKYTKE
6 Koopaunats! Ha IpsIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue (pUrypbl 1 X CBOMCTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabsHUKU
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reomeTpudecKux BEINYMH
7.6 BexkTopsl Ha TUIOCKOCTH
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BeposraocTts
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Maremaruka. ['eomeTpus: 7 - 9-e kitacchl: 6a30BbI ypOBEHb: yueOHUK; 14-¢
u3nanue, nepepadorannoe, 7-9 knacc/ Aranacsu JI.C., byry3os B.®., Kagomiies

C.b. u np., AkimonepHoe o6uiectBo «M3narensctBo «lIpocBenienne»

METOANYECKHUE MATEPUAJIbBI IJISA YUUTEJIA
Marematuka. 'eomerpusi: 7-9-e kinacchl: 6a30BbIi YPOBEHb: YU4EOHUK, 7-9
kiacceel/ Atanacsu JI.C., byty3oB B.®., Kagomues C.b. u npyrue, AKuuoHepHoe
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PABOYAS ITIPOTPAMMA
(ID 6584748)

yueOHoro Kypca «BeposiTHOCTb M CTATHCTHKA

1St oOy4Jaromuxcs 7-9 kinaccon



INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1GPOBOM MHUpPE BEPOATHOCTH M CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK ¢ TOUYKHU 3PEHUS MTPAKTUICCKUX TPUIIOKCHHH, TaK U
UX pOJIM B 00pa3oBaHUU, HEOOXOJIMMOM KaKIOMy 4esoBeKky. BozpactaeTr uucio
npodeccuii, Mpu oBIaJIEHUN KOTOPBIMU TpeOyeTcst Xopoiias 0a30Basi MOJArOTOBKA B
00J1aCTH BEPOSTHOCTH U CTATUCTHKH, TaKas MOJTOTOBKA Ba)KHA JJIS TIPOIOJDKEHUS
o0pa3oBaHMs U I YCIEITHOW MPOo(ecCHOHATBHOM Kapbephl.

Kax1prit 4eioBeK MOCTOSIHHO MMPUHUMAET PEIICHHS Ha OCHOBE UMEIOIIHUXCS Y
HETo JaHHBIX. A i1 000CHOBAaHHOTO TIPUHSTHUS PEIICHUS B YCIOBHUSIX HEIOCTATKA
WM U30bITKAa MHGpOpPMAIUU HEOOXOUMO B TOM YHCJIE XOPOIIO C(hOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

NMeHHO 103TOMYy OCTpO BCTaja HEOOXOJUMOCTh CPOPMHUPOBATH Y
oOyuaromuxcs (yHKIIMOHATHHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B CE0sI B KAaUECTBE
HEOTHEMJIEMOM  COCTABJISIIOIIEH  yYMEHHE  BOCHPUHUMATh U KPUTHYECKH
aHAIM3UPOBaTh HH(MOPMAIUIO, PEJCTABICHHYIO B Pa3IMYHbIX (hopMax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTUX pPEAIbHBIX TMPOIECCOB U 3aBUCUMOCTEH,
MIPOU3BOINTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B Y4€OHOM Kypc€ ¢ OCHOBHBIMH MPUHIIMIIAMHU cOOpa, aHAIH3a H
MPEACTABICHUS JTAHHBIX W3 Pa3lM4YHBIX cdep KU3HU OOIIECTBA U TOCYIapCTBa
npuoOIaeT oOydammuxcs K OOIECTBEHHBIM HWHTepecaMm. M3ydeHune OCHOB
KOMOWHATOPUKHN pPa3BUBACT HABBIKM OpPTaHU3AIMK Iepedopa W MOACYETa 4YKciia
BapHaHTOB, B TOM YHCJIC B MPUKIIATHBIX 3a7a49aXx. 3HAKOMCTBO C OCHOBAaMHU TCOPHH
rpadoB co3naétr MaremMaTuueckuil GyHAaMeHT AJis POPMUPOBAHMS KOMIIETEHUIUH B
o0nacTu UHPOPMATUKH U IUGPOBBIX TexHONOTHH. [Ipu M3ydeHUn CTAaTUCTUKU U
BEPOSITHOCTH O0OOTAIIAOTCS TPENCTaBICHUs OOYyYaroluxcsi O COBPEMEHHOU
KapTUHE MHpa W METOJIaX €ro HccienoBaHus, (GopMupyeTcs MOHWMaHHUE POJIU
CTaTUCTUKN KaK HCTOYHUKA COIMATBLHO 3HAYMMON MH(POPMAITUN U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUY ¢ TaHHBIMHU EJISIMHA B CTPYKTYpPE MPOrpaMMbl Y4€OHOTO Kypca
«BepoATHOCTh W CTATUCTHKA» OCHOBHOTO 00IIero oO0pa3oBaHUs BBIICICHBI
CIIEyIOIIKe CoepKaTeIbHO-MeTonnyeckue auann: «l[IpencraBneHne MaHHBIX U
OMHUcaTeNbHAs CTAaTUCTUKA», «BeposTHOCTH», «DIeMEHThl KOMOMHATOPUKN,
«BBenenue B Teoputo rpadoBy.

Conepxanue muann «lIpencraBienre JTaHHBIX U ONMKUCATENbHAS CTATUCTUKA
CITY’KUT OCHOBOH JJ1s1 POPMUPOBAHUS HABBIKOB pa0OThI ¢ MH(DOPMAIIMEH: OT YTESHUSI
W WHTEpHpeTannu WHPOpMaIuy, MPEACTABICHHONW B Ta0aUIaX, Ha JUarpaMmax u
rpadgukax, a0 cOopa, TPENCTABICHUS W aHAIW3a JaHHBIX C HCIOJIh30BAHUEM
CTAaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX W paccenBaHms. PaboTas ¢ JaHHBIMU,
oOydJaromniecss y4arcsi CUMTHIBATh W HWHTEPIPETUPOBATH AHHBIC, BBIIBUTATH,



apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEHIIME THUIIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIMSHHEC Ha
paccMaTpUBaEMbI€ BEJIMYHUHBI U IPOLECCHI.

NHTynTHBHOE NpEncTaBlIeHUE O CIyYalHOW W3MEHYMBOCTH, UCCIENOBAHUE
3aKOHOMEPHOCTE M TEHACHLUHWN CTAHOBUTCS MOTHUBHUPYIOIIECH OCHOBOW ISt
U3YUYEHHS] TEOPUU BEPOSTHOCTEH. boNbIIOE 3HAYEHHUE HMMEIOT IPAKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMHA MOJIEIISIMH.

[loHsiTie BEpPOSTHOCTH BBOAMTCA KaKk Mepa MPaBIONOAOOHS CIydailHOTO
coOpitusa. Ilpm wm3ydeHnn y4yeOHOTO Kypca oOOydarommecs 3HAKOMSTCS C
MPOCTENIIMMHU METOIAMU BBIUYMCIICHUS BEPOSTHOCTEN B CIIy4allHbIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU HMCXOJAaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh U pemaTh Oojiee ClokHble 3amauyr. B ydeOHbIN Kypc
BXOJST HAYaJIbHBbIE TPEACTABICHUS O CIyYallHBIX BEJIMYMHAX U WX YHUCIOBBIX
XapaKTePUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIMXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OINEPALMSMU HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl TPUMEHEHUS JIJIsl PElICHUs 3ajlad, a TaKXKe HCIOJb30BaHUS B JIPYTUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMETaXx.

B 7-9 knaccax uzydaercs y4eOHbINH Kypc «BeposiTHOCTh U CTaTUCTUKA», B
KOTOpPBIN BXOJAT pazaensl: «IIpencrapnenne qJaHHbIX U ONKMCATENbHAS] CTATUCTHKA,
«BepoaTHOCTbY, «I7eMEHThl KOMOMHATOPUKNY, «BBeneHne B Teoputo rpadoBy.

Ha usyuenue yuebHoro kypca «BeposITHOCTh U CTaTHUCTHKa» OTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 gac B Heiemo),
B 9 kiacce — 34 yaca (1 yac B Henemio).



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

[IpencraBiienrie faHHBIX B BHUJI€ TAOJUIl, qUarpamM, rpaMKoB. 3aroJIHEHHE
Ta0NWIl, YTCHWE M TIOCTPOEHHE JuarpamMm (CTOJOMKOBBIX (CTONIOYATHIX) U
KpYTOBbIX). UTeHHe rpaukoB peanbHbIX IpolieccoB. M3Bneuenne nupopmaiuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnucarenpHasi CTaTUCTHKA: CpeAHee apudmeTrnyeckoe, MeAMaHa, pa3Max,
HanOOJIbIIIeE W HAWMEHBINEE 3HAYCHHMsS HAOOpa YHCIIOBBIX NaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

CrnydaliHBI KCIIEPUMEHT (ONBIT) U ClydailHoe coObITHE. BeposTHOCTH u
yacToTa. PoJb MamoBEpOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
U B oO1iectBe. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Yucio pédep M cyMmapHas
creneHb BepmuH. [IpencraBnenue o cBsizHocTu rpada. Llenu u mukisl. [yt B
rpadax. O6xon rpada (ditsiepoB mnyth). [IpencraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

8 KVIACC

[Ipencrapienune NaHHBIX B BUJIE TAOIUII, TUarpaMMm, TpauKoB.

MHOXeCTBO, DJEMEHT MHOXXECTBa, IMOAMHOXeCTBO. Omeparuu  Haf
MHO>ECTBaMU: 00beIMHEHUE, TIEpeceueHue, nonoHeHue. CBoiicTBa oneparuii Haj
MHOXKECTBaAMU:  TEPEMECTUTEIBHOE,  COYeTaTelbHOe,  pacHpeaeIUTeNbHOE,
BKIIIOUEeHUS. Vcrmonb3oBaHWe Tpa@UYecKOro TMPECTABICHUS MHOXKECTB s
OMMCaHUS PEaTbHBIX MPOLIECCOB U SIBIICHUM, IPU PELICHUU 3a/aY.

N3mepenue paccemBanus AaHHBIX. J(Ucnepcusi U CTaHAAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. J{lnarpamMma paccerBaHus.

DneMeHTapHble COOBITHSL  ciaydailHoro ombiTa. CiydaliHble COOBITHS.
BepositHoctrt  coObITrii.  OnBITBI ¢ PAaBHOBO3MOXKHBIMHU  3JIEMEHTapHBIMU
coObrTusiMu. CiryuaiiHbiii BBIOOp. CBSI3b M@Ky MaJOBEPOATHBIMU M MPAKTHYECCKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA 1€pEBbEB: €AMHCTBEHHOCTh MYTH, CYIIIECTBOBAHUE BUCSYEH
BEPIIMHBI, CBSA3h MEXK/y YUCIOM BEpIIMH U ynuciioM péoep. [IpaBuno ymHOXeHUS.
Pemenue 3amau ¢ moMoripio rpados.

[IpotuBomonoxubie coObiTud. Jlmarpamma DOiinepa. OObenuHeHHE U
nepeceyeHne coObiTuil. HecoBmecTHbie  coObiTusi. @Dopmyrna  CIOXKEHHUSA
BEPOSAATHOCTEW. YcCIIOBHAas BeposATHOCTh. [IpaBuno ymHoxeHus. HeszaBucumbie
coObrTus. IlpencraBnenue skcnepuMeHTa B BHJIe JiepeBa. PeleHue 3amad Ha



HAXOXKJICHUE BEPOSTHOCTEH C TMOMOIIBIO JIepeBa CAy4aHOTO ASKCIICPUMEHTA,
nuarpamm Jinepa.

9 KVIACC

[IpencraBnenre JaHHBIX B BHAE TaOnMuL, Juarpamm™m, rpa@uKoB,
UHTEpIIpEeTallus JaHHbIX. YTEHUE U MOCTpOEHUE Talull, AUarpaMm, rpadukoB 1o
peaNbHBIM JAHHBIM.

[lepecranoBku u ¢akropuan. CoyeTaHus U YUCIO coueTaHui. TpeyroapHUK
[Tackains. Pemrenne 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposTHOCTh. CiydailHbli BbIOOp TOYKM M3 (UTYpHl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

Hcnertanue. Ycenex u Heygada. Cepust HCIIBITaHUM 10 IEpBOro ycrexa. Cepust
ucneiTauuii bepuymiu. BeposaTtHocTu coObITHII B cepur UCTIbITAaHUN bepHyim.

CiyvaiiHass BeJIMYMHA W PACIpPECIICHUE BEPOATHOCTEW. MaremaTtndeckoe
oXpJaHue W aucnepcus. llpumepbl MareMaTMYecKoro OXHIAHMS — Kak
TEOPETHUUYECKOIO0 CPEIHETO 3HAYCHMsI BEJIIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCHST  CIyYallHOW BEJIIMYMHBI «YUCIO YCIEXOB B CEPUH HCIBITAaHUU
beprymm».

[TonsiTue 0 3akoHe OONBIIMX yuceld. M3MepeHue BeposTHOCTEM C MOMOIIBIO
yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YHCE B IPUPOJIE U OOILIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMmbl y4eOHOTro Kypca
«BeposTHOCTh M CTAaTUCTHKA» XapaKTEPU3YIOTCA:

1) maTpuoTHYecKOe BOCIMTAHUE:

NPOSIBIECHUEM MHTEpeca K TMPOIUIOMY W  HACTOSUIEMY POCCHUHCKOU
MaTeMaTUKH, [IEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKECHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00S13aHHOCTEN rpakIaHUHA U PeAIU3aluu €ro
mpaB, TMPEJICTAaBICHUEM O MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPakJIaHCKOro oOiiecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYXAEHUIO 3THUECKUX NPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKHU, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX TPUHIHUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B PELUICHUHM MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTE€MaTUYECKOIrO
oOpa3oBaHUsI HAa TMPOTSHKEHUHM BCEH JKU3HU ISl YCHENTHOW MpodecCHOoHAIbHON
NESATETLHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHJMBUIyaIbHOW TPAEKTOPUHU 00pa30BaHMS M )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETHYECKOMY BOCHPUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUM, PACCYXKICHUH, YMEHHIO BHJICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

OpUEHTallUed B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOIecTBa, MOHUMAaHMEM MAaTEMAaTHUYeCKOW HAyKu Kak cdephl dYeIoBEeUeCKOn
NeATEIbHOCTH, 3TANoOB €€ pa3BUTUA U 3HAYUMOCTHU JISI Pa3BUTHUS LUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKU U MAaTEMAaTHYECKOW KYyJIbTYpOW Kak CpeJICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HABBIKAMH HCCIEA0BATENBCKON
NeSATEIbHOCTH;



6) ¢usuyeckoe BocmuTaHue, (opMHpPOBaHHE KYJbTYPbl 3I0POBbSI M
IMONUOHAIBLHOTO 0J1ATOMOTy YHSI:

TOTOBHOCTBIO TIPUMEHSATH MaTEMaTUYECKUE 3HAHWS B HWHTEpPECax CBOETO
3I0pPOBBsl, BENCHHSI  370POBOTO  0O0pa3a JKW3HH  (34OpOBOE  IHTAHUE,
cOQIaHCHPOBAHHBIM PEXUM 3aHATHH H OTABIXa, peryispHas (u3ndecKas
aKTUBHOCTH ), C(QOPMUPOBAHHOCTHIO HAaBbIKA PEQIICKCUH, TPU3HAHUEM CBOCTO ITpaBa
Ha OMMOKY M TaKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3xko0JIorHYEeCKO0e BOCIIMTAHHE:

OpHCHTAallMeH Ha MPUMEHEHUE MAaTEMAaTHICCKUX 3HAHUH IS PEIICHMS 33724 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH CPEeJbl, INTAHUPOBAHUS TIOCTYIIKOB U OIICHKU
HX BO3MOXKHBIX MOCJICJICTBUH JIJIST OKPYXKAIOIICH Cpejibl, 0CO3HAHUEM TJI00aILHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) aganTanusa K U3MEHSIIOUIUMCH YCJOBHUSIM COUMAJLHON W MPHUPOTHOM
cpenbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJIOBUSX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUUECKYIO JIeITCIHbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy APYTHX JIOJEH, MpUOOpeTaTh B COBMECTHOW ICATEIHHOCTU
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OIBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAaHMM HOBBIX 3HAHWK, B TOM YHCIIE
bopMyIMpOBaTh UEH, MIOHITHUS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC
paHee HEHU3BECTHBIX, OCO3HaBaTh JCMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETCHTHOCTEH, TNTAaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHTYaIldl0, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMIO KaK BBI30B, TPEOYIOIIUA KOHTPMEP, KOPPEKTUPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUSA, (OPMYJIUpPOBATh U OIEHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3zoBble Jiornueckue aeicTBHUA:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHWA MEXIy IOHATUIMH, (OPMYIHPOBATH
OTpENICICHUs] ~ TIOHSTHM, YCTAHABIMBATh  CYIICCTBEHHBIH  TPHU3HAK
Kiaccu(uKany, OCHOBaHUSA Uil OOOOIICHWS W CpaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (OPMYJIUPOBATH W  NPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHBIE;



BBISBJISITH ~ MAaTeMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeursi B (akTax, AaHHBIX, HAONIONECHUSAX U YTBEPKICHUSIX,
npemjiaraTb KpUTEPUHU ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHBOPEUYUH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30buparh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKACHUU (MIPSAMBIE U OT
IPOTUBHOI'0), MPOBOJUTH CaMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKux (akTOB, BBICTPAMBATh AapPryMEHTAIMIO, TPUBOJAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pelieHuss y4eOHOM 3amayn (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlICHUs, BbHIOUpATh HauOoNee MNOAXOMIIMMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBareibCKkue JeiiCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BONPOCHl, (UKCUPYIOIIME NPOTUBOPEUHE, MPOOIEMY,
CaMOCTOATENIFHO YCTAaHABJIMBaTh KMCKOMOE H JIaHHOE, (OPMHPOBATH
TUIOTE3Y, aprTyMEHTHUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

MPOBOJUTH MO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIN
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEHN
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJNIONCHUS, HWCCIIEIOBAHMS, OIICHUBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPETOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora c undgopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTHh HWH(GOpPMAalLlMHU, JIaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS;

BbIOMpaTh (opMy MpelcTaBlieHHs UHGOpPMAIMU U WUIIOCTPUPOBATh
perraemMbie 3a7aydl  CXeMaMH, [uarpaMMamMu, HWHOW Trpapukod W UX
KOMOWHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh HH(OpPMALMU MO KPUTEPHSIM, MPEII0KEHHBIM
y4uTeNneM Ui CHOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

BOCIIpPUHUMATL U (1)OpMy.]'H/Ip0BaTI> CY’KIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OCIsIMUA O6IH€HI/I$I, SICHO, TOYHO, 'PAMOTHO BBIPAKaTb CBOIO TOYKY 3pCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUS
3aJ1a4u, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0JIe 00CYXIeHHsI 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npoO0JIeMbl, perraeMoi 3a7a4n, BbICKa3bIBaTh UJICH, HAIIEJICHHbIC Ha MOUCK
pEIICHMS, COTIOCTABIIATH CBOU CYKJICHHS C CYKICHUSIMU IPYTUX YIaCTHHUKOB
nuanora, OOHapYXKWUBAaTh Pa3U4Me W CXOJCTBO IMO3UIINNA, B KOPPEKTHOM
dbopme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEICTABIATh PE3YJIbTaThl PEIICHUS 3aJ]a4H, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
MPOEKTa, CAMOCTOSTEIHHO BBIOMpATh (hOpMAT BHICTYIUICHUS C yUETOM 33724
MIPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHUH;

MOHUMATh W UCIOJIB30BATh MPEUMYIIICCTBA KOMAHIHOW W WHIUBHUIYaTbHOM
paboThI IPU PEIICHUH YYCOHBIX MATEMAaTHYECKUX 3a]1aY;

NPUHUMATh 1E€Jh COBMECTHOM ACSATENbHOCTH, MJIAHUPOBATH OPraHU3aAIUIO
COBMECTHOM pabOThl, pacnpenesssTh BHIBI pabOT, OTOBapUBATHCH,
o0CyX)aTh MPOLIECC U pe3yJbTaT paboThl, 0000IaTh MHEHUS] HECKOJIbKUX
JIIOJICH;

ydacTBOBaTh B TPYyHNoBBIX (Gopmax paboTel (0OCykaeHus, O0OMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITOJIHATH CBOIO YaCTh paOOThI
U KOOPJAWHHPOBATH CBOW JEUCTBHS C JAPYTMMH WICHAMH KOMAaHJIBI,
OIICHMBATh KAauyeCTBO CBOETO BKJaJa B OOIMMN TMPOAYKT MO KPUTEPHSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YyHUBeEpPCaJIbHbIE Y4eOHbIE NeiCTBUA

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUJIaH, aJITOPUTM pelleHHs 3afaud (WIh ero
4acTh), BBIOMpATh CHOCOO PEIICHHS] C YYETOM HMMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHpOBaTb M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJVICKT:

BJIaJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTta
pelIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEIICHUU 33/1a4H,
BHOCHTh KOPPEKTHBBHI B JEATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEILHOCTH MOCTABICHHOW LIEJIN U
YCJIOBUSIM, OOBSCHSTH MPUUYMHBI JOCTHUKEHUS WM HEJOCTHKEHUS IIETH,
HaxOJHUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 7 KJjacce OOYyYarOMUNCA TOJIYYUT CIICAYIOIINC
IIPEAMETHBIE PE3YIIbTATHI:

Yutath uH(OpMaIMIO, TPEICTABICHHYI0O B TabiuIax, Ha Jauarpammax,
NPEACTaBIATh JaHHbIE B BHJE TaOJHUI, CTPOUTh JUarpaMmbl (CTOJOUKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYEHUH.

OnuceiBaTh W MHTEPOPETHPOBATH  peajbHbIE  YHUCIOBBIE  JIaHHBIE,
IIPEICTABICHHBIE B TA0JINIIAX, HA IUAarpamMMax, rpapukax.

Hcnonp30BaTh I ONMCAaHUS JAHHBIX CTATHCTUYECKHUE XapAKTEPUCTUKHU:
cpenHee apupMeTHUecKoe, MeauaHa, HauOosblliee U HauMEHbIlee 3HAYCHUS,
pa3mMax.

NmeTs mnpencraBieHue O CIydyalHOM HW3MEHYMBOCTM Ha IPUMEPAX IEH,
(U3MYECKUX BEJIIMYUH, AHTPONIOMETPUYECKUX NAHHBIX, UMETh IPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K koHuy o0yueHus B 8 kiacce oOydaromuiicsi MOJY4MT CIEAYIOLIUE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb U mnpeoOpa3oBbIBaTh WH(GOPMALMIO, MPEICTAaBICHHYIO B BHJE
Ta0NHLl, TUarpamm, rpaukoB, MPEACTABIATh JaHHbIE B BUIE TaOJIUL, JUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C IOMOIIBK) CTAaTUCTUYECKHX II0KA3aTENEH: CpeaHUX
3HAYeHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsi U CTaHIAPTHOE OTKIOHEHUE).

HaxonuTh 4acTOThI UMCIOBBIX 3HAYEHUN U YACTOTHI COOBITUH, B TOM YHCIIE TIO
pe3yabTaTaM U3MEPEeHU 1 HAOIIOACHU.

Haxonutb BEpOSITHOCTU CIIy4ailHBIX COOBITUW B OIBITaX, 3Has BEPOSITHOCTU
AJIEMEHTApHbIX COOBITHI, B TOM 4HCI€ B OIBITAX C PaBHOBO3MOXXHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonb3oBath rpauyeckue MOJEIH: JEPEBO CIy4YailHOTO ASKCIEPUMEHTA,
JayarpaMMBbl Diiepa, YuciaoBas npsmasi.

OnepupoBarh MOHATUAMH: MHOYKECTBO, IOJMHOXECTBO,  BBIIOJHIThH
orepali HajJ MHOXECTBaAaMH: OObEIUWHEHHE, I[epeceueHue, JIOIMOIHEHNE,
NEPEYNCIIATD FIEMEHTHI MHOKECTB, IPUMEHITh CBOMCTBA MHOKECTB.

Hcnonb3oBathk rpaduyeckoe NpeACcTaBICHUE MHOKECTB U CBSI3eH MEX]ly HUMU
JUISL OITMCAHMS MIPOLIECCOB U SIBJICHUM, B TOM YHCIIE MPU PELICHUM 3a1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U KypCOB.

K xonmy oOyueHus B 9 KJjacce OOy4arOmUWCA TOJTYYUT CICAYIONINE
MIPEAMETHBIE PE3YIIBTATHI:

W3Bnekars u npeoOpa3oBbIBaTh HHPOPMAIIHIO, TPEACTABICHHYIO B PA3IUYHbIX
MCTOYHUKAX B BUJE TaOIMI], [Uarpamm, rpaduKoB, MPEACTABISThH TaHHbIE B BUJIE
Ta0HII, TUarpaMm, rpauKoB.



Pemarp 3agaunm opraHu3oBaHHBIM IepeOOpPOM BapUAHTOB, a TAKXKE C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcrons30BaTh ONUCATEIbHBIE XAPAKTEPUCTUKHU JJII MAcCCHUBOB UHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUS U MEPBI PACCEUBAHMSI.

HaxonuTh 4acToThl 3HAYEHUI U YacCTOTHI COOBITUS, B TOM YHUCJE MOJIb3YSCh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOII0ICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUN bepHysum.

Nmetpr mnpexncraBieHne O CIy4yalHOM BEJIMYMHE W O PACHPEIEIICHUU
BEPOSITHOCTEM.

HNmeTp mpencraBieHHE O 3aKOHE OOJBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIMX YHUCEI B
IpUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoandyecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBanme pa3aeioB U TeM nudpoBLIe
Ne o/m P Konrpoabusie | IIpakruyeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmnoreka LIOK
1 I1 7 2
PEACTABIICHUC AAHHBIX https://m.edsoo.ru/7f415fdc
2 OmnucarellbHas CTaTUCTHUKA 8 1 bubmorexa [IOK
https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
3 I 6 1
(CotysaHHas H3MeHHBOCTE https://m.edsoo.ru/7415fdc
bu6mmoreka [IOK
4 B 4
BEJICHHC B TCOPHIO rpadoB https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa CI1y4aliHOrO 4 1 bubnuoreka LIOK
COOBITHSA https://m.edsoo.ru/7f415fdc
bu6nmmoreka [IOK
I 2
6 O06001Ienne, cHCTEMaTH3alMs 3HAHUH 5 hitps://m.cdsoo.rw/7i415fde
OBIIEE KOJIMYECTBO YACOBIIO 34 ’ 5

ITPOTPAMME




8 KVIACC

KosunuecTBO 4acoB DJIEKTPOHHBIE
HanmeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne ni/m P Konrpoasnbie | IIpakTHuyeckue (ubp )
NMPOrpamMMbl Bcero odpa3oBaTejbHbIE
padoTsbI padoTsbI
pecypcbl
bubnnorexa [JOK
1 IT 7 4
OBTOpeHHe Kypoa 7 raea https://m.edsoo.ru/7f417fb2
) OmnmcaTenpHas cTaTUCTHKA. PaccenBanue 4 bubmnorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
3 MiosKecTE 4 bubnuorexa [JOK
https://m.edsoo.ru/7f417fb2
bubnuoreka [IOK
4 B i 1
€pOSATHOCTD CIIY4aliHOT'O COOBITHS 6 hitps://m.edsoo.ru/7E41 702
bu6nmmoteka [IOK
B 4
> BEJICHNC B TCOPHIO rpajop https://m.edsoo.ru/7f417fb2
bu6mmotexka I[IOK
6 C i 0 8
HIYHAHHBIC CODBITINE https://m.edsoo.ru/7f417fb2
bu6mmoteka IIOK
7 0600 i 4 2
ODTICHHE, CHCTEMATHIATIA SHAHIH hitps://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB IIO 34 ) |

[TPOTPAMME




9 KJIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeioB M TEM nudpoBLIe
Ne ni/m P Kontpoasubie | Ilpakrnuyeckue (1ucpp )
NMPOrpamMMbI Bceero o0pa3oBaTe/ibHbIE
padoThbI padoTsbI
pecypchbl
bubmuorexa [JOK
1 I1 8 4
OBTOPEHHE Kypea © kacea hitps://m.edsoo.ru/7f41a302
bu6mmoteka [IOK
2 ) §) 4 1
JICMCHTTLT KOMBUHATOPHIH hitps://m.edsoo.ru/7f41a302
3 T'eoMmeTpuueckast BEpOSATHOCTE 4 bubmmorexa [JOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 4! b 1
CHbITAHA bEpHYILIH 6 https://m.edsoo.ru/7f41a302
N bubmuorexa [JOK
> CryyaitHas BenmauHa 6 https://m.edsoo.ru/7f41a302
bu6nmmoreka [IOK
1 1
6 ObobumeHe, KOHTpO, 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTaTa
5 BeposiTHOCTB U cTaTuCcTHKA
Yurath uHOpOpMALMIO, NPEACTABICHHYIO B  TabiauIax, Ha
51 auarpamMmax, IpeiCTaBJIATh JaHHble B BHJEC TaOJUL], CTPOUTh
' auarpammsbl (CTOJI0HMKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) [0 MaCCUBaM
3HAYEHUN
5o OnuceiBaTh U HMHTEPHPETUPOBATH pEAIbHBIE YHCIIOBBIE JaHHBIE,
' IIpeJCTaBICHHbIE B Ta0NIMIIAX, HA JUarpaMMmax, rpadukax
Wcnonp3oBare A1 ONMCAHMS  JAHHBIX  CTAaTHCTUYECKHE
53 XapaKTepUCTHKH: cpeHee apudmMeTrnueckoe, MeinaHa, HauOobliee
1 HauMEHbIlIee 3HaYeHUs], pa3Max
Hwmets npencraBieHue O ClydyalHON M3MEHYMBOCTH Ha MPHUMEPAx
54 1eH, (U3NYEeCKUX BEJIWYHMH, aHTPOIIOMETPUUYECKHX JAHHBIX, UMETh
IIPEICTABICHUE O CTATUCTUUECKON YCTOMYUBOCTH
8 KIIACC
Kon
IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NPOBEPsIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJabTara
5 BeposTHOCTB U cTaTuCTHKA
W3Bnekatrs u npeoOpa3oBeIBaTh WH(OPMALINIO, TPEICTABICHHYIO B
5.1 BHJI€ TaOJUIl, TUarpaMm, rpaduKoB, MPEICTABIATh JaHHBIC B BUJIE
TabuIl, AUarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTesei:
5.2 CpeIHUX 3HAUYE€HUW W Mep pacceuBaHus (pa3max, ITUCHepcus u
CTaH/IapTHOE OTKJIOHEHHE)
53 HaxoauTp 4acTOThI YMCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHIA, B TOM
' YHUCJIE 110 pe3yJIbTaTaM U3MEPEHUH 1 HAOII0ACHUIA
HaxoauTe BepOSTHOCTH CiydallHBIX COOBITHI B ONbBITax, 3Has
54 BEPOSITHOCTH SJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU




55 Hcnons3oBate  rpaduueckue  MOJIETH:  JEPEBO  CIy4aifHOTO
' 9KCIIEPUMEHTA, InarpaMMbl DWIepa, YUCI0Bast mpsmas
OnepupoBarh MOHATUSIMHU: MHOXECTBO, IIOJMHOXECTBO; BBIIOJIHAThH
56 OlepalMy HajJ MHOXECTBaMH: OOBEIMHEHHME, IepecedyeHue,
' JOTIOJIHEHUE; IEPEUUCIIATh DJIEMEHTBl MHOXKECTB, IIPUMEHSTH
CBOMCTBA MHOKECTB
Hcnonp3oBatk rpadguueckoe MpeACTaBICHUE MHOXKECTB U CBs3EH
5.7 MEXKy HUMH JUJIS OIIMCaHUS IIPOLIECCOB U SBJICHUM, B TOM YHCJIE IIPU
peLIeHNH 3a1ay U3 JPYTruX y4eOHbIX IPEAMETOB U KYypCOB
9 KIIACC
Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPsIEMOro
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJjbTara
5 BeposiTHOCTB M cTaTuCTHKA
W3BnekaTh U npeoOpa3zoBbIBaTh MH(GOPMALIMIO, MPEICTABICHHYIO B
5.1 pa3IMYHBIX MCTOYHWKAX B BHJE TaOJWI, auarpamm, IpaduKos,
IIPEJCTABIATh JaHHbIE B BUJIE Ta0JIUL, [UarpaMm, rpauKoB
59 Pematp 3agaun opraHn30BaHHBIM IEPEOOPOM BapHAHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX MPAaBUII U METO/I0B
Hcnonp3oBaTe  onucaTenbHbIE XapaKTEPUCTUKU JUIsI  MAacCHUBOB
53 YHUCJIOBBIX JAHHBIX, B TOM 4MHCIE CpPEIHHE 3HAUYEHUS U MEpbl
paccerBaHus
54 HaxoauTh 4yacTOThl 3Ha4€HMH M YacCTOTHI COOBITHS, B TOM YHCIIE
' MOJIb3YACh pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHUIN U HAOIIOACHNUN
HaxoauTh BeposSTHOCTH ciy4yailHBIX COOBITHI B M3YYEHHBIX OIBITAX,
55 B TOM YHCJIE B OIBITAX C PABHOBO3MOXXHBIMHM JJIEMEHTAPHBIMU
' COOBITHSIMM, B CEpPHSIX HCHBITAHUNA O TMEPBOro yclexa, B CepHsx
ucIbITaHu beprymm
56 HNMets npencraBiaeHue O CIydalHON BEJIMYUHE U O PaclpeielieHun
' BEpPOSITHOCTEMN
Hwmetsb npencTaBieHue 0 3aKOHE OOJBIINX YUCEN KaK O MPOSBICHUN
5.7 3aKOHOMEPHOCTH B CIyYalHOM M3MEHUYMBOCTU M O POJIM 3aKOHA
OOJIBIIINX YHCEIT B IPUPOJIE U 00IIIECTBE




MMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3/1eMEHT cOePKAHUSA
5 BeposiTHOCTB M cTaTuCTHKA
[IpencraBnenue qaHHBIX B BUAE TaOIUL, IUarpaMm, rpaguKoB. 3arnoiHeHUue
TaOJIUI, YTEHUE U TIOCTPOSHUE Tuarpamm (CTOJOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbix). UteHue rpaduMKOB peadbHBIX IMporeccoB. V3BnedeHue
uHbOpMaMK U3 AMarpaMM M TaOJHIl, UCIOIb30BaHUE M WHTEPIIPETAIUs
JAHHBIX
OnucarenpHasi CTaTUCTHKA: CpefHee apu(dmMeTnyeckoe, MennaHa, pa3Max,
52 HauOoJblllee ¥ HaWMEHbIEe 3HAUCHHWs HaOoOpa YHCIIOBBIX JIAHHBIX.
[Ipumepsl caydailHONM U3MEHUYNBOCTH
CrnyuaiiHblli 3KciepUMEHT (OIBIT) U ciaydaiiHoe coObITHe. BeposTHOCTh U
53 yacToTa. Posib ManoBepOSTHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITHII B
MpUpO/E U B 001ecTBEe. MOHETa U UrpajbHasi KOCTh B TEOPUU BEPOSATHOCTEM
I'pad, Bepmmua, pedpo. Crenens BepmmHbL. Yucimo pédep u cymmapHas
54 creneHb BepiuH. [IpencraBnenue o cBa3Hoctu rpada. Lenu u nukisl. [Tytn
' B rpadax. OO0xom rpada (siinmepoB myTh). IlpencraBienue 00
OpUEeHTUpOBaHHOM Ipade. Pemenue 3agau ¢ nomoisko rpagos
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEP/KAHUSA
5 BeposiTHOCTB M cTaTuCTHKA
5.1 [IpencraBienue JaHHBIX B BUJIE TaONUIL, AMArPaMM, TpapUKOB
59 MHOXECTBO, HJIEMEHT MHOXECTBa, MOJAMHOXeCTBO. Onepanuu  Haj
' MHO>KE€CTBaMU: 00beIMHEHUE, ITepeceyeHue, JOMOJTHEHNE
53 CpoiicTBa orepauui HaJl  MHOXECTBaMHU: MIEPEMECTUTENBHOE,
' COUETATEIBHOE, PACIIPEIEIUTEIBHOE, BKIOUEHUS
s4 Hcnonb3oBanue rpaduyeckoro mpeicTaBI€HUsI MHOXKECTB JUIsl OMUCAHUS
' peaJIbHBIX MTPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a/1a4.
55 N3mepenue paccenBanus AaHHbIX. [{ucniepcus U CTaHJapTHOE OTKJIOHEHUE
' YHCIIOBBIX HA0OpOB. J[narpamma paccenBaHust
56 DneMeHTapHbIe COOBITUSl ClydailHOTO ombiTa. Ciay4aitHele COOBITHA.
' BepositHocTi coObITHiA. OTBITHI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU




coObiTusiMu.  CrtyyaiiHbiii BbIOOp. CBSI3p MEXAYy MAaJIOBEPOSITHBIMU H
MIPAKTUIECKH JOCTOBEPHBIMU COOBITUSMU B MPUPOJIC, OOLIECTBE U HAYKE
JepeBo. CBoiicTBa JEpEBbEB: E€AMHCTBEHHOCTh IIYTH, CYIIECTBOBAaHUE
5.7 BHUCAYEH BEpIIMHBI, CBA3b MEXKIY YHCIOM BEPLIIMH M 4YHCIOM pPEOep.
[IpaBuio ymHosxxenus. Pemenue 3agau ¢ nomonibio rpagos
[IpotuBononoxupie coObITHA. [uarpamma Oinepa. OObeauHeHHE |
5.8 nepeceueHue cooObiTuii. HecoBmecTHbie coObITHA. Dopmyna CIOKCHHS
BEPOSATHOCTEMN
59 YcnoBHas BeposiTHOCTE. [IpaBuno ymHoxenwus. HezaBucumMbie cOOBITHS
[IpencraBinenue skcrnepuMeHTa B BHUAE JepeBa. Pemenue 3amay Ha
5.10 HAXO0XJIECHHUE BEPOSTHOCTEN C TOMOUIBIO JIEPEBA CIIYHYaHHOT0 SKCIIEPUMEHTA,
nuarpaMmm Ditnepa
9 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COAEP/KAHUA
5 BeposiTHOCTh M cTaTuCTHKA
[IpencraBnenne TaHHBIX B BUE TaOHIL, TUarpamMm, TpadukoB, MHTEPIIpETans
5.1 NaHHbIX. YTeHHe U MOCTpoeHue Tadsull, AMarpaMm, rpaduKoB MO peabHbIM
JTAaHHBIM
5.2 IlepecTanoBku U (akTOpUa
53 CoueraHus U YNCIO COYETaHUI
54 Tpeyronbuuk [lackans. Pemenue 3a1a4 ¢ MCMIOJIb30BaHUEM KOMOMHATOPUKHU
ss I'eomeTrpuueckass BeposiTHOCTh. CiyuyailHbli BBIOOp TOYKM M3 (QUIYpbl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 JYI'H OKPYKHOCTH
5.6 Hcneiranne. Ycnex u Heynava. Cepus HCIIBITaHUM 10 IEPBOTO ycIiexa
57 Cepus ucnbiTanuii bepHymim. BeposTHOCTH COOBITHI B CepuU MCIBITAHUH
' bepnymm
5.8 CrnyuaiiHas BEMYMHA U pacIpelelIeHUE BEPOSTHOCTEN
5o Maremaruueckoe oxxujaHue U aucrepcus. llpuMepsl MaTemMaTnyeckoro
' OKUJJaHUS KaK TEOPETUYECKOTO CPEHETO 3HAUEHUS BEIIMYMHBI
510 MaremaTuueckoe OKMJAHUE WU AMUCIEPCUS CIyYalHOM BEIMYMHBI «UUCIIO
' YCIIEXOB B CEPUH UCIIBITAHUN bepHynmm»
511 [TonsaTne o 3akoHe OobIMIMX umcen. VM3MepeHue BEepOsSTHOCTEH ¢ MOMOIIBIO
' yacToT. Posib 1 3HaueHue 3aKoHa OOJBIIMX YKCEN B IPUPOJE U OOIIECTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NPOBEPSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOEHHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'0 001IIer0
oOpa3oBanus Ha ocHoBe PI'OC

VYMeHue ornepupoBaTh MOHSATHSMHU: MHOXECTBO, IIOJMHOECTBO,
orepanuu HaJ MHOXXECTBaMH; YMEHHE OINEpUpOBATH MOHATHAMH: Tpad,
CBSI3HBIN Tpad, 1epeBO, LIUKII, MPUMEHATh UX MPHU PEIICHUH 3a7a4; yMEHUE
UCIIONIb30BaTh rpauueckoe MpeACTaBICHUE MHOXKECTB MJISi OMUCAHHS
pealbHBIX MPOIIECCOB U SIBJICHUH, TPU PELICHUH 3a/1a4 U3 APYTUX YU4eOHBIX
MIPEeIMETOB

YMeHne onepupoBaTh TMOHATUSIMH: OIpEAeSieHHe, aKChOMa, Teopema,
JIOKA3aTeNbCTBO; YMEHHE pacrno3HaBaTh UCTHUHHBIE U JIOXKHbBIC
BBICKA3bIBAaHUS, IPUBOJAWTH IPUMEPhl W KOHTPIPHMEPHI, CTPOWTH
BBICKA3bIBAaHUS U OTPUIIAHUS BHICKA3bIBAHUN

YMmenue OIICpHUPOBATHL IMOHATHUAMHU. HATYPAJIbHOC YHUCIO, IMIPOCTOC H
COCTaBHOE YHUCJIO, ICIIMMOCTh HATYPaJIbHbIX YHCEI, IPU3HAKHU AEITUMOCTH,
eJI0e YHCII0, MOIYJIb YKclia, OOBIKHOBEHHAsI APOOb U ecATUYHAS APOOb,
CTaHJAPTHBIA BUJI YUCIIA, PALIMOHAJIBHOE YHUCIIO, UPPALIMOHAIBHOE YHUCIIO,
apuMeTHUeCKUi KBaJIpaTHBIN KOPEHb; YMEHHUE BBIMIOIHATH JACUCTBUS C
YUCJIaMH, CPABHUBATh U YIOPSAOYMBATH YMCIA, MIPEACTABIIATh YKCIAa HA
KOOPJIMHATHON NPSIMOW, OKPYIJIATH YMCJA; YMEHHE JeNaTh IPUKUIKY U
OLICHKY PE€3YJIbTaTa BEIYUCICHUN

YMenue omnepupoBaTh MOHATHSMH: CTEIEHb C LEIbIM IOKa3aTeseM,
apudMeTUYECKHl KBaJapaTHBIM KOpPEHb, MHOTOWIEH, ajredpandveckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENeHH OO0Jblle
€IMHHULIbI; YMEHUE BBITIONHATH pacuéThl 1Mo (opMynamM, Mpeodpa3oBaHUS
[ENbIX, IPOOHO-PAIIMOHANBHBIX BBIPAKCHHA M BBIPAKECHUN C KOPHSIMU,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOXKUTENM, B TOM YHCJIE C UCIIOJIb30BAHUEM
(dbopMyI pa3HOCTH KBaPATOB M KBAAPATa CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh IMOHATUSAMH: YUCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJHOM EPEMEHHOMN, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHUE periaTh JUHEHHbIE ¥ KBaJApPaTHBIE ypaBHEHHS, JIpOOHO-
pallMOHAJIbHBIE YpPABHEHHS C OJHOM TEPEMEHHOW, CHCTEMBI JBYX
JIMHEHBIX YpAaBHEHHM, JIMHEMHBIE HEPABEHCTBA M WX CHUCTEMBI,
KBaJpaTHBIE U APOOHO-pAIIMOHATHHBIC HEPABEHCTBA C OTHOM IEPEMEHHOM,
B TOM YHCJIE IIPU PELICHHUH 3a7a4 U3 JPYTUX NPEAMETOB U MPAKTUYECKUX
3a71a4; YMEHHUE UCIIOIb30BaTh KOOPAUHATHYIO NPSAMYIO U KOOPAMHATHYIO
MIJIOCKOCTH JIJIS1 H300payKEHUs PEIICHU YpaBHEHU, HEPABEHCTB U CHCTEM




YMeHue onepupoBarh MOHATHAMU: (YHKIMSA, Tpapuk (YHKUUHU, HYITH
(GyHKINH, MPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pAcTaHUS,
yObIBaHUSI, HauOOJbIIEe M HaWMEHbIee 3HAYeHUS (DYHKIHUU;, yMEHUE
ONEPUPOBATh TOHATUSIMH: TpsMasl TPONOPLUUOHAIBHOCTD, JIMHEHHAS
GyHKIHMS, KBaapaTW4yHas (QYHKIHUSA, OOpaTHas MPOMOPIMOHAIEHOCTS,
napaboJa, runep0oa; yMeHHe CTPOUTh rpaduku HYHKIIHHA, UCITOIh30BATh
rpaduKy ISl OTPEACICHUsT CBOWCTB IMPOILIECCOB M 3aBHCUMOCTEH, ISt
pelieHus 3a1a4 M3 JPYruX Y4eOHBIX MPEIMETOB M peabHOW IKHU3HU;
yYMEHUE BbIpaxatb (JOpMyIaMH 3aBUCUMOCTH MEXK]Ty BEIMIMHAMU

YMeHue ONEepUpPOBATH MOHATUSIMH: MIOCJIEI0BATEIbHOCTD,
apudmernyeckas U reoMeTpuyecKasi Iporpeccuy; yMeHue UCIOIb30BaTh
CBOICTBa MOCIEA0BaTENbHOCTEH, (POPMYIIBI CyMMBI U OOILIETO YJIieHa MPH
pelIeHry 3a7ad, B TOM YHCIE 3a/1a4y U3 JIPYruX y4eOHbIX MPEeIMETOB U
pETbHOM KU3HU

YMeHue peuiaTs 3ala4u pa3HbIX THIIOB (B TOM YHCJIC HAa IIPOLCHTHI, 10JIN
1 94aCTH, IBUXKCHUC, pa60Ty, LCHY TOBAPOB U CTOUMOCTD ITOKYIIOK U YCIIYT,
Hajaoru, 3agadynu Hu3 obmactu YIIpaBJICHHUA JIMYHBIMHA U CEMEUHBIMU
(I)I/IHaHCB.MI/I); YMCHHEC COCTABJIATH BbIPAKCHUSA, YPABHCHHU A, HCPABCHCTBA U
CUCTCMBI II0 YCJIOBHUIO 3aJadd, HCCIICAOBATH ITOJTYYCHHOC PCHICHUC U
OLICHUBATh HpaBIIOHOI[06HOCTI) IMMOJIYYCHHBIX pPE€3yJIbTaTOB

YMeHue onepupoBaTh NOHATHAMU: (PUTrypa, TOUKa, OTPE30K, Npsmast, 1y,
JIOMaHas, Yrojl, MHOIOYTOJIbHUK, TpPEYTrOJIbHUK, PaBHOOEIAPEHHBIN U
PaBHOCTOPOHHUH  TPEYrOJbHUKH,  MPSMOYTOJbHBIM  TPEYroJbHUK,
MeanaHa, OUCCeKTpHCa U BBICOTA TPEYrOJIbHUKA, YETHIPEXYTOJbHUK,
napajuieniorpaMM,  pom0,  NpPSMOYrOJbHUK,  KBajapar,  Tpameuus;
OKPY>KHOCTb, KpYI, KacaTejabHas; 3HaKOMCTBO C IPOCTPAaHCTBEHHBIMHU
¢burypamu; yMeHue peuarh 3a1a4u, B TOM YHUCIIE U3 TOBCEJHEBHOM KHU3HH,
Ha HaxOXKJCHHE I'€OMETPUYECKUX BEIMYHMH C MPUMEHEHHUEM HM3YYEHHBIX
CBOMCTB (huryp u akroB

10

YMeHue omnepupoBaTh TMOHATHUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbBHUKOB; MMapaJlUIEIbHOCTh U MEPIIEHANKYISIPHOCTD MPSAMBIX, YIOJl
MEXIy MpSIMbIMH, NEPIEHAUKYISAp, HAKIOHHAs, MPOEKLHs, I[oaooue
¢uryp, nogoOHbIE TPEYrONbHUKHA, CUMMETPUS OTHOCHUTEIBHO TOYKH WU
NpSMOM; YMEHHE Paclio3HaBaTh PaBEHCTBO, CHUMMETPHIO U 1o100ue Gpuryp,
MapaJuIEIbHOCTh U MEPIEHIUKYIISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHUPE

11

YMeHue onepupoBaTh MOHATHUSAMU: JUIMHA, PACCTOSHUE, Yroil (BeIMYMHA
yTriia, CHHYC M KOCHUHYC YTIJla TPeYTroJbHUKA), TUIOIIA/(b; YMEHUE OILIEHUBATh
pa3Mepbl MpeIMeToB M OOBEKTOB B OKPYXKAIOIIEM MHpPE; yMEHHE
IPUMEHATH (POPMYIIBI IEPUMETPA U TUIOIIAM MHOTOYTOJILHUKOB, JUIMHBI
OKpY)KHOCTH M  IUIOHm[aJud  Kpyra, oObeMa  HIpSIMOYTOJBHOTO
napajulejienuIe a;  yMEHHE  NPUMEHATb  IPU3HAKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYrOJIbHUKA, TEOpEMY




[Mudaropa, TpUroHOMEeTpUUECKHE COOTHOIICHUS AJIs1 BHIYMCICHUS JJINH,
pacCTOAHUH, IIJIOIIAAEH

12

YMmenue u300pakaT IUIOCKME GUTYpl M HX  KOMOWHAIWH,
IPOCTPAaHCTBEHHbIE (UTYpBl OT pPYKH, C TOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY MJIM CUMBOJIEHOMY
OIMCAHUIO

13

YMeHHe onepupoBaTh MOHATUSIMU: IPSIMOYIOJbHAs CUCTEMA KOOPAMHAT;
KOOpPAMHATBI TOUYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOPA HA
YUCII0, CKAJSIPHOE IIPOM3BEIAEHUE BEKTOPOB; YMEHME HCIIOJIb30BATh
BEKTOPBI U KOOPAUHATHI JJIs IPEACTABICHUS JAHHBIX U PELICHUs 3a/1a4, B
TOM YHCIIE U3 IPYTUX YI€OHBIX MPEIMETOB U peaTbHON KU3HH

14

VYMmenne OICPpHUPOBATH ITOHATHAMMU: CTOJIOMKOBEIE U KPYrOBbIC JUArPAaMMBI,
TaONMUIBI, cpeaHee apudMETHYeCKoe, MeAWaHa, HauOoJblIee U
HaMMEHbIIICe 3HAYCHUS, pa3MaxX YHCIOBOrO HaOOpa; YMEHHE H3BJICKATb,
HHTEPIPETUPOBATH U MPEOOPa30BBIBATh HHPOPMAIIHIO, MPEICTABICHHYIO
B TaOJIMIIaX U Ha JUarpaMMax, OTPaKaroIlyl0 CBONCTBA U XapaKTEPHUCTUKH
pEaNbHBIX IMPOIIECCOB M SBJICHHI; YMCHHE PaCllO3HABATh HW3MEHYHBBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUpE

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT (Cay4ailHbIN
SKCIIEPUMEHT), JJIEMEHTApHOE  COObITHE  (JIEMEHTApHBIM  MCXOJ)
CIIy4aiflHOTO OIbITa, CIy4YailHOe COOBITHE, BEPOSTHOCTD COOBITUS; YMEHUE
HaXOJUTb  BEPOSTHOCTH  CIy4allHbIX  COOBITMH B  ONBITax C
PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSIMU; YMEHHUE PELIaTh 3a/1a4H
METOZIOM OpraHU30BAHHOTO Mepedopa M C HCHOJIb30BAHHWEM IpaBHIIA
YMHOXXEHUS; YMEHHE OILICHUBAaTh BEPOSTHOCTU PEANbHBIX COOBITHH W
SIBJICHUH, TIOHUMATh POJIb ITPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKpYXarollleM MHpE U B >KU3HU; 3HAKOMCTBO C IMOHATHEM
HE3aBHCUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX

16

YMeHnue BpIOMpaTh NOAXOAAIMINN N3YUEHHBIN METOA JUIsl PEeIlieHus 3a]auu,
MIPUBOJUTH ITPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPHUPOJE U
JKU3HM, PACIO3HABATh IPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE,
OIKUCBIBATh OTJAEIBHBIC BBIIAIOIIMECS PE3YJBTATHI, IOJYYCHHBIE B XOJE
pa3BUTHUS MaTEMATUKH KaK HAYKH, IPUBOJUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUHU




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT CO/lep:KAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Harypanbnsle u nensie uncina. [Ipu3Haky 1eIMMOCTH LEIIbIX YUCE
12 OOBIKHOBEHHbBIE U JECSITUYHBIE POOU, TPOLEHThI, 0ECKOHEUHbIE TIEPUOIUYECKHE
pobu
1.3 ParnmonanbHbie uncna. ApugMeTndeckrue onepaniy ¢ paliioHAIbHBIMU YUCIaMU
14 JleiicTBuTenbHBIE  4HCla. ApUPMETHYSCKHE OIEpaluid ¢  JCHCTBUTEILHBIMU
’ 4uCIaMu
L5 [TpubmmkEHnbIe BI)I‘-II/IUCJIGHI/UI, IpaBUja OKPYIJICHMs, IpPHUKUAKA U OLIEHKa
pe3ynbTaTa BEIUMCICHUN
2 AnrebpanyecKkue BRIpaKESHUS
2.1 bykBeHHbIE BbIpaykeHUS (BbIPAXKEHUS C IEPEMEHHBIMHU)
29 Crenenb c uensiM mokaszareneMm. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
' CBoiicTBa CTENEHH
23 MHorouseHsl

24 Anrebpanueckas 1po0b

Apudmerndeckuil KOpeHb HaTypajabHOM cTeneHu. JledcTBus ¢ apudmeTnaeckuMu

25 KOPHSIMHM HaTypaJbHON CTETIEHU
3 VYpaBHEHUS U HEPABEHCTBA

31 Ilensle u JpoOHO-pallMOHANBHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHHI

30 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA.  CHCTEMBl U COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a0a4
4 YucnoBbIe OCIEN0BAaTEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TTOCIIEI0BATELHOCTEH

4.2 Apudmernueckas u reomerpuieckas nporpeccun. @opmysa cI0KHBIX MPOLIEHTOB

5 @yHKINN

@yHK1M, criocoObl 3a1anus GyHKuu. ['paduk ¢pyHkuu. O6nacTs onpeneneHus u
MHO’KecTBO 3HaueHul Gpynkuuu. Hynu ¢pyuknun. [IpoMexyTkH 3HaKOIOCTOSHCTBA.

>1. [TpoMeXyTKM MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl U MHHMMYMBI (YHKIIHU.
Haubounbiee n HauMeHblee 3HaueHUE (PYHKIIMH Ha TPOMEKYTKE
6 Koopannatsl Ha psIMON U TIIOCKOCTH
6.1 KoopaunaThas npsimast
6.2 JlekapTOBbI KOOPJIMHATHI HA TJIOCKOCTH

7 I'eomerpus




7.1

I'eomerpuueckue GUrypsl 1 uX CBOUCTBA

7.2 TpeyroibHUK
7.3 MHOroyrojisHUKU
7.4 OKpY>XKHOCTb U KPYT'
7.5 N3mepenue reoMeTpuuecKuX BEIUYUH
7.6 BekTopsl Ha 10CKOCTH
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepostHOCT
8.3 Komb6unaTtopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Marematuka. BeposTHOCTh U cTaTuCcTHKA: 7 - 9-€ Kacchl: 0a30BBIM YPOBEHbD:
y4eOHUK: B 2 HacTax; 1-oe uznanue, 7-9 xnacc/ Boicorkuii U.P., SImenko 1.B.;
nop penakuuen Amenko U.B., Akunonepnoe o6miectBo «M3narenscTBo

«IIpocBenienne»

METOJANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
MaremaTtuka. BeposiTHOCTb M cTaTHCTHKA: 7-9-¢ Kiacchl: 0a30BbIi YPOBCHbD:
y4eOHUK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit W.P., Slmenko W.B.; mox pen.

SAmenko U.B., Akiinoneproe o6miectBo «M3narensctBo «lIpocBemnienue»

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. bubmmoreka LIOK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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