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Moayas AJITEBPA
MNOSCHUTEJIBHASA 3AIINCKA

Anrebpa dABIsSETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOIO OOILEro
00pa3oBaHMs: OHAa 0OECTIEYNBAET N3YUCHUE IPYIUX JTUCLUUIUIMH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W T'YMaHUTAPHOIO IMKJIOB, €€ OCBOECHHE HEOOXOAUMO JUIs
OPOAOJIKEHUsI 00pa30BaHusl U B MOBCEIHEBHOM XU3HU. Pa3BuTue y oOydaroumxcs
Hay4YHBIX MPEACTABICHUN O NPOUCXOXKIECHUU U CYIIHOCTH anre0pandyeckux
abCcTpakImii, crioco0e OTPAKEHUS MaTeMaTUIECKON HayKOMW SIBJICHUI U MPOI[ECCOB
B IPHUpOJIE U OOIIECTBE, POJM MATEMATHUYECKOrO MOJEIHMPOBAHUS B HAyYHOM
NO3HAHMU U B IPAKTHKE CIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOI'O MUPOBO33PEHMS
U Ka4ueCTB MBIIUICHHS], HEOOXOJUMBIX JJIsl aJalTaluid B COBPEMEHHOM LIU(PPOBOM
obmectBe. M3ydenme anreOpbl oOecriedmBaeT pa3BUTHE YMEHHs HaOII0IaTh,
CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JECHCTBUSI M BBIBOABI,
(dopmynupoBaTh yrBepxkaAeHUA. OCcBOEHHE Kypca airedpsl 00ecTieunBaeT pa3BUTHE
JIOTUYECKOT0 MBIIIJIEHUS OOYYalOIMUXCSA: OHM HCHOJB3YIOT JAENYKTHBHBIE U
WHAYKTUBHBIE pACCYXAEHUs, 0000IIEHHE U KOHKPETU3ALMIO, a0OCTparupoBaHue 1
anajorutro. OOyueHue  anreOpe  mpeanosaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIBHOM  JIEATENbHOCTH OOYyYaloUIMXCs, IOITOMY CaMOCTOSITEIbHOE
pelleHue 3aja4 sSBISETCs peaan3aueil 1eITeIbHOCTHOTO MPUHIINIA 00y4YEeHHUS.

B crpykrype mnporpammbl y4eOHOro Kkypca «Asnrebpa» najisi OCHOBHOIO
o01miero o0pa3oBaHNs OCHOBHOE MECTO 3aHMMAIOT CO/EPKATEIbHO-METOANYECKHE
auHUU: «Yucna U BBIYUCIEHUSY, «ANreOpanueckue BhIpaKEeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumn». Kaxmad U3 3TUX CoAepKaTeabHO-METOINYECKHX
JIMHUM pa3BUBAETCs HA MPOTSHKEHUN TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJECHCTBYs C
IpPYTMMHU €ro JMHUAMU. B Xxone wusydeHuss y4eOHOro kypca oOydarolumcs
OPUXOAMUTCS JIOTHYECKU PacCyKIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M C 3TUM B mporpammy y4eOHOro Kypca «Ajredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3ieliax
MaTeMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOLIME OBJIAJACHUIO O0YYaIOUUMHUCS
OCHOB  YHMBEPCAJIBHOIO  MareMmarudeckoro ss3plka. CopaepkaTenbHOM U
CTPYKTYPHOW OCOOEHHOCTBIO yuyeOHOro Kypca «Airedpa» SBISETCS €ro
UHTErpPUPOBAHHBIN XapaKTep.

Copepxxanne nuHUM «Yuciaa W BBIYMCIECHHS» CIYXUT OCHOBOW IS
JaJIbHEHIIeT0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOr0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOIb30BATHCA alrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX /ISl TOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUS
CBS3aHO C pAIMOHAIBHBIMH M HPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM



MPEJACTABICHUM O JIEUCTBUTEIBLHOM YMCJE. 3aBEPUICHHE OCBOCHMS YHCIOBOU
JIMHUHU OTHECEHO K CpeiHeMYy 00111eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAOIIUXCS
MaTeMaTHYEeCKOro armapara, HEOOXOJMMOTro [IJisi pelIeHUs 3ajJa4 MaTEeMaTUKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPHUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM MaTepuang TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JeMOHCTPUPYET 3HAUCHUE MATEeMAaTHUKH Kak
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYECKUX MOJeed, OMUCaHHUS TMPOIECCOB U
SABJICHUM peampHOro Mupa. B 3amaum oOydeHust anreOpe BXOJAT TaKkxKe
JTanbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO MBINUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(GOPMATUKH, W OBJIaJICHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CITOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Coneprxanve (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4aroIIMMUCS 3HaHUK O (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4ecKoW MOJAENd
JUTSL OMIMCaHUSl ¥ UCCIIEOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUN B MPUPOJIE
u obOmectBe. M3yyeHue marepuana CrnocoOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
YMEHHUS UCIOJIb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHUE
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CormacHo yueOHOMY IiaHy B 7-9 Kiaccax wu3ydaercs YYeOHBIH Kypc
«Anredpa», KOTOPBIA BKIIIOYAET CJIEAYIOIINE OCHOBHBIE Pa3JieNbl COJCPIKAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanuecKkue BBIPAKEHUS», «YpaBHEHHUS U
HEPABEHCTBa», «DYHKIIUN.

Ha usydenune yuebnoro kypca «Anredpa» orBoautcs 306 acoB: B 7 Kiacce
— 102 ygaca (3 gaca B Hemento), B 8 kiacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COILEPKAHUE OBbYUEHUSA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEXO0Jl OT OAHOW (POPMBI 3aMHUCH
npobeit k apyroi. IloHATHe palMoOHaJbHOTO 4YHCJa, 3aluCh, CpPaBHEHUE,
YHOPSIIOYMBAHUE  PAIlMOHANIBHBIX  uucen. ApudmeTudyeckue JIEUCTBUA €
palMoOHaIBLHBIMM YKClIaMu. PenieHne 3a1ad U3 peaibHOM MPAKTUKA HA 4acTH, Ha
JIPOOH.

CrereHb C HaTypaJbHBIM T[IOKa3aTeNeM: OmpeneseHue, npeoOpa3oBaHue
BBIpaKEHUN Ha OCHOBE OMPEENICHHUS, 3aMUCh OONbIIKX yncel. [IpoleHTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJja4M Ha
MPOLIEHTHI, PENICHUE 3a7a4 U3 PEabHON PAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucjle TipsMas ©  oOpaTHas
IIPONOPLIMOHAIIBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

[IepemeHHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUS C IIEpeMEHHOM. [lonmycThmblie
3HAYEHUS NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BETMUMHAMU B BUJIE
dbopmyibl. Beraucnenus mo gpopmynam. [IpeodpasoBanme OYKBEHHBIX BBIPAKECHH,
TOXXKJIGCTBEHHO paBHBIE BBIPAKCHHs, TpaBWIa MPEeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TTPaBUJIa PACKPBITUSI CKOOOK U MPUBEICHHUS OJJOOHBIX CllaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowieHsl U MHOrowieHbl. CreneHb MHOTouieHa. CloKeHUe, BBIYMTAaHUE,
YMHOXXE€HUE MHOTOWIEHOB. DOpMyinbl COKpAIIEHHOIO YMHOXEHHS: KBaJpar
CyMMbl M KBajpar pasHoctu. Dopmyna pasHOCTH KBajparoB. PasznoxkeHue
MHOT'O4YJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUS, MpaBuUjia MPeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JIuHetHOEe ypaBHEHHE C OAHOM MEPEMEHHOM, YHUCIO KOPHEW JIMHEHMHOIO
YpaBHEHHUSI, pEUICHHUE JMHEWHbIX ypaBHEHUU. CoCTaBlIE€HUE YpPABHEHHU 1O
YCJIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1a4 ¢ MOMOIIbI0 YPAaBHEHH.

JIuneliHOe ypaBHEHHE C JIByMs IepeMeHHbIMU U ero rpaduk. Cuctema aByX
JMHEWHBIX YPaBHEHU C JBYMs NEPEMEHHbIMU. PelieHue cucteM ypaBHEHUM
CIocoOOM TOACTaHOBKHU. [Ipumepbl perieHuss TEKCTOBBIX 3alad C TMOMOIIBIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. HuciaoBble mpomMexyTku. Pacctosinue Mexay
JIBYMSI TOUKaMH KOOPAMHATHOU MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenne rpadukoB peanbHbIXx 3aBUcuMocTei. Ilonarue ¢ynxkuuu. I[padux
¢dbynkiuu. CoiictBa pynkumii. Jluneninas gyukius, e€ rpaduk. ['padux GyHkmm
y = |X|. I'padmueckoe pemieHne JMHEHHBIX ypaBHEHUH W CHCTEM JIMHEHHBIX
YPaBHEHH.

8 KUIIACC

Yuciaa 1 BBIYMCICHUS

KBampaTtueiii kopenb u3 uucna. IloHsatne 00 uUpPpalMOHAIBHOM YHUCIHE.
HecsaTuunble TpUOTMKEHUS UppaIlMOHANIbHBIX yKcen. CBolicTBa apuMeTHIECKUX
KBa/IPAaTHBIX KOPHEN U X MPUMEHEHUE K MPEOoOPa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCIIEHUSAM. [[elicTBUTEIbHBIE YUCIIA.

Crenens ¢ uenpIM nokaszareneM U e€ ceorctBa. CTaHmaapTHAs 3alKMCh YUCIA.

Anredpanyeckue BbIpasKeHUs

KBampaTHbpiii  TpEéXuieH, pas3loKEHHE KBaJAPAaTHOrO TpPEXWIeHa Ha
MHOKHTEH.

AnreOpandeckass apoOb. (OCHOBHOE CBOWMCTBO anreOpanveckoil apolwu.
Crnoxenue, BblYUTAHUE, YMHOXEHHUE, JeJeHUue anredOpandeckux ApoOeit.
PanmonanbHble BBIpaXXEHUS U KX TPEoOpa3oBaHuE.

YpaBHeHHs U HEPABEHCTBA

KBampatHoe ypaBHeHue, ¢GopMyna KOpHEHl KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUI, CBOASIIIUXCS K JUHEHHBIM U KBaJPATHBIM.
[Ipocreiine ApoOHO-paOHAIbBHBIE YPABHEHUS.

I'padmueckas wuaTEpHpeTanus YpaBHEHUA C ABYMsI IEPEMEHHBIMH M CHUCTEM
JVHEWHBIX ypaBHEHUW C JBYMs II€peMEHHbIMH. lIpumepsl pemeHus cucreM
HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemenue TekCcTOBBIX 3a/1a4 anre0OpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U WX CBOMcTBA. HepaBeHCTBO ¢ OMHON MEPEMEHHOM.
PaBHOCWIIBHOCTP HepaBeHCTB. JIMHEVHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
Cucrembl JINHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DOyHKUNHA

[Tonsitue @ynknuu. OOmacTh ompeAesieHus W MHOXKECTBO 3HAYEHUU
¢ynkuuu. CiocoObl 3aaHus (QYHKIIHIA.

I'padpux dynxkmun. Urtenune coiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpa@uKoB (QyHKIHA, OTPa)KAIOIIUX PEAIbHbBIE IPOLIECCHI.



OyHKIMKM, OINUCHIBAIONINE TIPAMYIO M OOpaTHYI MPONOPIHMOHAIBHBIC
3aBrcHMOCTH, HX rpadukn. Oyukuun Y = X2, y = X3, y = VX, y=|x|. Ipaduaeckoe
pEllIEHUE YPAaBHEHUM U CUCTEM YPABHECHUN.

9 KJIACC

Yuciia 1 BHIYUCTICHUA

PannonanbHbie 4ymciia, uppaldoHaIbHbIE YKCIa, KOHEUHbIE U OECKOHEYHBIE
JecsITUYHbIE A1poOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEIN, AEUCTBUTENbHbBIE YUCIIA
KaKk OECKOHEYHbIE [eCATUYHbIE IpoOH. B3auMMHO OFHO3HAYHOE COOTBETCTBHE
MEXIy MHOKECTBOM JEUCTBUTENBHBIX YACET U KOOPAUHATHOMN NPSIMOM.

CpaBHEHHE JIEHCTBUTENBHBIX 4YHCEN, apu(MmeTndyeckue JAeHCTBUA €
JNENCTBUTEIILHBIMU YUCIIAMMU.

Pa3mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHpE.

[TpnOnmxE€HHOE 3HaUEHUE BETMYMHBI, TOYHOCTh NMpUOIMKeHusa. OKpyrieHue
yucen. [Ipuknaka v olieHKa pe3yIbTaToB BEIYUCICHUMN.

YpaBHeHUs] U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIMXCS K KBaJApaTHBIM.
bukBanparnoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNW TPETbEU U YETBEPTOU
CTEIICHEW Pa3JIOKEHUEM HA MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHM. PerieHne TEKCTOBBIX 3ajaad
anreOpandyeckuM METOJIOM.

VYpaBHeHHE ¢ ABYyMs MEPEMEHHBIMU U ero rpaduk. PemieHue cucrem IBYX
JIMHEWHBIX YPaBHEHUH C IBYyMs IIEPEMEHHBIMU. PelieHne cucTeM IByX ypaBHEHUH,
OJIHO M3 KOTOpPBIX JIMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETALAs CUCTEMBI YPABHEHUN C IBYMs [ICPEMEHHBIMU.

Perienne TeKCTOBBIX 3aj1a4 alredpandeckum crocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve JMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Peuienue cucreMm
JIMHEUHBIX HEPAaBEHCTB C OJHOW IlepeMeHHOU. KBajgpaTHele HEpaBEHCTBA.
I'padmyeckass uHTEpHpeTalyss HEPABEHCTB M CHCTEM HEPAaBEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpagpuk u cBoiictBa. IlapaGomna, kKoopauHaThI
BEPLUMHBI 1apadoJIbl, OCb CAMMETPUU NapadOIIbl.

Ipaduku Gyskmmit: ¥ = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , n ux
CBONCTBA.

Yucii0BbIC MOCICA0BATEIBHOCTH U IIPOrPeCcCUm



[loHATHE 4YHCIIOBOM IOCJIENOBATEIBHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
peKyppeHTHOU dhopmMynoi u popmyIioit N-ro dieHa.

Apudmernueckass U reomerpuueckas mnporpeccud. dopmyibl N-To 4iieHa
apu(PMETUUECKON 1 T€OMETPUYECKON MPOrpeECCUil, CYMMBI IEPBBIX N YJICHOB.

N3o0pakeHne YiIeHOB apu(PpMETHYECKON U TEOMETPUYECKON Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHIMAIBbHBINA POCT.
CIoXHbI€ TPOLICHTBHI.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHUS MpOrpaMMbl yuyeOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHUX
MAaTE€MATUKOB U POCCUMCKOW MAaTeMaTHYECKOW WIIKOJIbI, K HMCIOJIB30BAHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
opaB, MPEJACTAaBIECHUEM O MaTEeMaTHYECKUX OCHOBax (YHKLHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TpakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX PUHIUIIOB B IEATENBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B PpEUICHUM IPAKTUYECKUX 3a/ad
MAaTE€MAaTU4YECKOM HAIIPABIEHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMATHYECKOTO
o0pa3oBaHUsI Ha MPOTSHKEHWHM BCEH JKU3HU MJIs YCHEIHOW NpodeccCHOHanbHOU
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) acTeTHYecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K HSMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpHUEHTAlMedl B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpeaCcTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, MPUPOABI U
o0miecTBa, TMOHUMAHUEM MAaTEMAaTHUYECKONM HAyKdW Kak cQepbl dYeToBeuecKOi
NEATEIBbHOCTH, ATANoOB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM IPOCTEUINMMU HABBIKAMHU MCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
30POBbs,  BEACHUS  3J0POBOro  oOpa3a KU3HU  (30pOBOE  IHUTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pelIeHUs 3a1a4
B 00JIACTH COXPAHHOCTH OKPYXKAIoIIeH Cpenbl, IUIaHUPOBAHUS TOCTYIKOB U
OLIEHKM KX BO3MOXKHBIX MOCJIEACTBUM Il OKPYXKAIOIIEW CPEAbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHOM M NMPUPOAHOM
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUThCS Yy JPYTrux JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNTAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHnus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

baszoBble Jjornyeckue 1efcTBUA:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUM MEXIy TNOHATHAMH, (OPMYIUPOBATH
OlpeneieHusl MOHATHUN, YCTAaHABIMBATh CYIIECTBEHHBIM  MIpHU3HAK
KJIACCU(PHUKAIIMU, OCHOBAaHHUS il OOOOIICHHS U CpaBHEHHs, KpUTEPUU
IPOBOIMMOTO aHAJN3a;

e BOCIPHUHUMATh, (HOPMYIUPOBATH W  TNPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpAUTENbHbIE U OTPULATENbHBIC, €IMHUYHbIC, YacTHbIE MU OOUIHE,
YCIIOBHBIE;



BBISBJSITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTax, JaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npeayiaratb ~ KpUTEpUM IS BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIA;

JiefaTh BBIBOJABI C KCIOJb30BAHUEM 3aKOHOB JIOTUKH, JIEIYKTHUBHBIX U
MHJIYKTUBHBIX YMO3aKJIOUECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;
pa30upaTh I0Ka3aTebCTBA MATEMATHUECKUX YTBEPXKICHUHN (TIPSMBIC U OT
IPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECJIOXKHBIE OKA3aTeIbCTBA
MaTeMaTH4eCcKuX (DaKTOB, BBICTpAWBATh AapPTyMEHTAIIMIO, IPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHUS,
BBIOMpaTh CMOCO0 pelieHuss y4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIICHUs, BBIOMpaTh Haubojgee NOAXOAAIUNA C Yy4E€TOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCIIOJIb30BaTh BOMNPOCHI KaK HCCIEI0BATENbCKUA WHCTPYMEHT IO3HAHMS,
(GbopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOoOIEMYy,
CaMOCTOSITEJIbHO YCTAaHABIMBAaTh MCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXHBIM
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCIENOBAHME 1O  YCTAHOBJIEHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEIBLHO (POPMYJTUPOBATH OOOOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOIO HAOJIOJEHUs, WCCIEIOBAHMS, OLIEHHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

IIPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE INPOLECCA, a TAKXKE BbIABUTATh
IIPEATOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTh HWH(OpMaIuu, JTaHHBIX,
HEOOXOAMMBIX JIJISl PELICHUS 3a/1a4H;

BbIOMpaTh, AHAJIM3HPOBATh, CHUCTEMATU3HPOBATh WU HMHTEPIPETUPOBATH
uH(GOpPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BbIOMpaTh GopMy TMpeAcTaBieHHS HWHDOpMAIUM U WILTIOCTPUPOBATH
pelaeMble 3aJayd CXE€MaMH, JuarpaMMaMd, HHOW TpauKoil U uX
KOMOWHAILIUSIMU;

OLICHUBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
YUUTENIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXJICHHUS B COOTBETCTBHU C
YCIIOBUSIMH U LIEJISIMH OOIIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO
XOJTy peIeHus 3a/1a9i, KOMMEHTUPOBATH IMOTYyYEHHBIN pe3ysIbTaT;

B X0JI¢ 00CYXKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMO TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pEIICHMsI, COIMOCTAaBIATh CBOM CYXKIEHHS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYXKWBATh PA3JIMYUC U CXOJCTBO ITO3HIIHH, B
KOPpEKTHOU popme (hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  PE3yJAbTaThl  pPEIIeHHs  3a7a4d,  IKCIEPUMEHTAa,
WCCIICNOBAaHUs,  TPOEKTa,  CaMOCTOATENHLHO  BBIOMpaTh  (popmar
BBICTYIIICHUS C YUIETOM 3aJ1a4 MPE3CHTAIMN U OCOOCHHOCTEH ayIMTOPHH,
NOHMMaTh W HCHOJB30BaTh  IMpPEUMYIIecTBA  KOMaHAHOM U
WHAMBUIYabHON pabOThl TpHU pelIeHUH YYEeOHBIX MaTeMaTHYEeCKUX
3a1ad4;

MPUHUMATH 1IEJIb COBMECTHOU JEATEIHHOCTH, INIAHUPOBATh OPTaHU3AIIHIO
COBMECTHOM paloThl, paclpenensarTb BUIbl paldoT, I0roBapuBaThHCH,
o0CyXIaTh MPOLIECC U pe3yJbTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIbKUX
JIIO/ICH;

y4yacTBOBaTh B TIPyNHoBBIX (opmax paboTel (0OCyxIeHUsd, O0OMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JPYTu€), BBHINOIHATH CBOI YaCTh
paboThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHUMH WiCHAMU KOMAH]IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT IO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO COCTaBJIAThH IUIaH, aJICOPUTM PEHIEHUd 3ajaud (WU €ro
4acTh), BBIOMpATh CIOCOO0 peHieHUs ¢ YYETOM HUMEIOLIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBaTh W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH C YIETOM HOBOM MHGOPMAITHH.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBIN HHTE/JIEKT:

BJIaJETh CHOCOOAMM  CaMOINpPOBEPKH, CAaMOKOHTPOJS Ipolecca U
pe3yipTara pelieHus MaTeEMaTUYECKOU 3a/1a4H;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTb INpPH DPEIIEHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENbCTB, HAWJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa JAEATEIBHOCTU IIOCTABICHHOU LIEIU
U YCIIOBUSIM, OOBACHATH NPUYUHBI TOCTHKEHUS WU HEIOCTHKEHUS LIEIIH,
HaXOJUTh OLIKUOKY, AaBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHiy oOyuenuss B 7 KkJjacce OOYyYaIOMIMICSA TOJYYHUT CICIYIOIINE
peIMETHbIE PE3yJIbTAThI:

Yucsia 1 BBIYUCJICHUS

BrimonasTh, coderas yCTHbIE M THChbMEHHBIC NPUEMBI, apupMeTHdecKue
JEUCTBHS C pallMOHAIBHBIMU YUCIIAMHU.

Haxonute 3Ha4YeHWs YUCIIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUHN JPOOHBIX BBIPAKECHUM, COJEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC APOOH.

[lepexoauTh OoT onHOM (HOPMBI 3aMKMCH YUCEN K APYroi (mpeodpa3oBhIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YIOPSJOUYMBATH pAllMOHAIIbHBIC YUCIIA.

OKpyradars yucna.

BhITIONHATS TPUKUAKY U OLEHKY pe3ysIbTaTa BHIYMCIICHUMN, OIEHKY 3HAUCHHI
YUCJIOBBIX BbIpAXXECHUU. BBIMOMHATH ACHCTBUS CO CTENEHSIMU C HATypajdbHbIMU
MOKa3aTeIISIMH.

[IpuMeHsAT,  NpU3HAKK  JACIMMOCTH,  Pa3JIO)KCHHWE HAa  MHOXXHTEIH
HATypAJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPOMOPLUHUOHAIBHOCTBIO BEJIIMYMUH, TMPOIEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3aa4 ¢ YYETOM OTpaHUYCHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnons3oBaTh anredpandeckyr0 TEPMUHOJIOTUIO U CHUMBOJIUKY, MPUMEHATH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepurarna.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPAKCHHM TPH 3aJlaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Breimonuate  npeoOpa3oBaHus — I€JIOT0  BBIpaKEHHUS B MHOTOWICH
PUBEACHUEM TIOJJOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BbINOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOTOYJIEH M MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHATH (hOPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOXHUTEIHU C TOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXWTENS, TPYNIUPOBKU  CIIAaraeMbIX,
npuMeHeHUsT GOPMYI COKPAIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a]a4
U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, U3 pPeaTbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMU IIOKA3aTEISIMHU IS
peoOpa3oBaHMs BRIPAKCHH.



YpaBHeHus 1 HEpaBeHCTBA

Pemars nuHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, MPUMEHAS IpaBUia
Iepexoia OT UCXOMHOI0 YPaBHEHUS K PaBHOCWIBHOMY eMmy. IIpoBepsTs, sABisgercs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensTh rpaduyeckre METObl IPU PELICHUN JIMHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[lonGupate mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIEHUEM JUHEHHOro
YPAaBHEHUSI C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
IBYMsI TNEPEMEHHBIMH, MOJb3YSACh TpaduKOM, MPUBOJUTH IMPUMEPHI PEIICHUs
YPaBHEHHSI.

Pemrats cucremsl AByX JIMHENHBIX YPAaBHEHUW C IBYMsI IIEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocraBnsaTe W pemiaTh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPAaBHEHMM 110 YCIOBHMIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3yJIbTaT.

DyHKUNHA

N300pakaTh Ha KOOPJAMHATHOMW MPSIMOM TOUKH, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJAWHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATh YMCIIOBBIEC IPOMEKYTKH Ha
anreOpanyecKkoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpPIAWHATAM,
cTpouTh rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € MNOMOIIbIO (YHKLIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, pACCTOSHHUE, IIE€HA, KOJIMYECTBO, CTOMMOCTD,
POU3BOAUTEIBLHOCTD, BPeMsi, 00bEM padOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpadudeckuii cnocod MpeACTaBICHUS U aHaIu3a HH(OpMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHGOPMALIHMIO U3 TPAPHUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xonmy o0ydenuss B 8 kJjacce OOyJaromuiics TMONYYUT CIEIYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia U BBIYMCTICHUA

Hcnonp30BaTh HaydajabHbBIE IMPEACTABICHHUS O MHOMKECTBE JIEHCTBUTEIBHBIX
YHCell JUIsl CPABHEHMSI, OKPYTJIEHUSI U BBIUMCIEHUM, N300paxaTh JIEHCTBUTEIbHbBIC
4yycia TOYKaMU Ha KOOPAUHATHOW MPSAMOM.

[IpumensaTe moHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIONB3YysS MPU HEOOXOAUMOCTU KaJbKYJISTOp, BBIIOIHSITH
npeoOpa3oBaHusl BBIPAKEHUM, COJEp)KAIIMX KBaJpaTHbIE KOPHHU, HCHOIb3Ys
CBOMCTBA KOPHEWN.



Hcnonp3oBaTh 3anmucy OOJIBIIMX U MaJIBIX YHUCENT C MOMOIIBIO JECATUYHBIX
npo0eii u creneneit yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpumeHAT, NOHATHE CTENEHH C UEIbIM TOKA3aTelieM, BBIIOIHSATH
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPE0Opa30BaHUs PAIMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PackiianpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIH.

[IpumensTH MpeoOpa3oBaHMs BRIPAKCHUM IS PEIICHUS Pa3IMYHbIX 3a]1a4 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUsS] U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS W PALUOHAIBHBIC YpaBHEHUS,
CBOZSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE ¢ IPUMEHEHNEM rpaduuecKuX NpeCTaBlIeHni (yCTaHaBIUBAaTh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUM PEMICHHUS, €CIIM MUMEET, TO CKOIbKO, U
npoyee).

[TepexoauTh OT ciioBecHON (GOPMYIHPOBKHU 3a1ayu K €€ anreOpanveckoit
MOJEIM C TIOMOLIBIKD COCTABJICHUSI YPAaBHEHUSI WM CHUCTEMBl YPaBHEHUI,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJTYYEHHBIN PE3YyJIbTAT.

[IprMeHsATh CBOMCTBAa YKCIIOBBIX HEPABEHCTB ISl CpPAaBHEHUS, OLICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW M UX CHUCTEMBI, JaBaTh
rpadMYecKy0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHUN HEPaBEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOyHKIUU

[TornmaTe U HUCMONB30BaTh (PYHKITMOHAIBLHBIE TIOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE 00O03HAYCHMsI), ONMPEACSISITh 3HAUCHHE (YHKIHMHA TIO0 3HAYCHUIO
aprymeHTa, orpeaenaTh CBOMCTBA PYHKIUU O €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHbIX QYHKINNA BUIA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBATH CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xoniy oOyuenus B 9 kJacce oOyd4aroluics TMOMYYUT ClEIyIOLIUe
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

CpaBHMBATh M yHOPSAOUYNBATH PAIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIIA.

Breimonuatre apudmerudeckue JEUCTBUS C  pallMOHAJIBLHBIMUA  YHCJIaMH,
coueTrass YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBINIOJHATH BBIYUCIEHUA C
UPPALMOHAIBHBIMU YUCIIAMHU.



HaxomuTh 3HadeHus CTENEHEW C LEIbIMU IOKA3aTeIsIMU M KOPHEW,
BBIUNCIIATh 3HAYEHHUS] YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh I€UCTBUTEIBHBIE YHWCIIA, BBINOJIHATh MPUKUAKY pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemate nMHENHBIE U KBaJpaTHbIC YpPaBHEHUs, YPaBHEHMS, CBOISIIMECS K
HUM, TIPOCTEHUTIIHIE TPOOHO-PAIIMOHATFHBIC YPaBHEHUS.

Pemate cuctembl OBYX JIMHEHHBIX YPAaBHEHHU C ABYMsI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

PemaTte TekcToBBIE 3amauM  anreOpavueckuM CrocoOOM C  MTOMOIIBIO
COCTaBJIEHUS YPABHEHHUS WJIA CUCTEMBI JIByX YPABHEHUM C ABYMS EPEMEHHBIMH.

[IpoBoauTh MpOCTEUIINE UCCIIENOBAHNUS YPAaBHEHUW U CUCTEM YpPaBHECHUM, B
TOM YHUCJE C MIPUMEHEHUEM rpaduuecKuX MpecTaBieHuid (yCTaHaBlIMBaTh, UMEET
JM ypaBHEHUE WIM CUCTEMA YPABHEHUM DPEUICHHUs, €CJIIM UMEET, TO CKOJbKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbICE HEPABEHCTBA, HM300pa)kaTh
pElLICHUE HEPABEHCTB HA YUCJIOBOW IPSAMOM, 3alMCHIBATH PELICHUE C MOMOLIBIO
CHMBOIJIOB.

Pemate  cHcTEMBI  JIMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3alUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIUYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBath (yHKIIMM H3y4eHHBIX BHJAOB. [loKa3pIBaThb CXeMaTHYECKU

pacIioioKeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3Ha4YE€HUU KO3 (PPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth u m300pakaTh CXeMaTHYECKH TpaduKH KBAAPATUIHBIX (DYHKITHH,
OIKCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIIHH 1O MX TpaduKam.

Pacnio3naBaTh kBagpaTuyHyro QyHKIHIO 110 (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUIUNA U3 peaTbHOMN KU3HU, PU3UKHU, TEOMETPHH.

Yuc10Bble MOC/I€0BATEIbHOCTH M IPOrPeCcCUH

PacriosnaBaTh apuMETHUECKYI0 U TEOMETPUYECKYIO TMPOTPECCUU TpHU
Pa3HbIX cOco0ax 3a/laHus.

BbINONHATE  BBIUMCIACHHMS C HUCHOJb30BaHUEM (oOpMyl N-ro  4ieHa
apu(pMeTHYECKON U TEOMETPUYECKOM MPOrpeCcCHii, CyMMBI TIEPBBHIX N YJICHOB.

N300paxaTh YIEHHI MOCIEIOBATEILHOCTH TOYKAMHU Ha KOOPAWHATHOU
IUIOCKOCTH.



Pemrate 3amgaum, CBsI3aHHBIC C YHCIOBBIMHU IIOCIEIOBATEILHOCTSIMU, B TOM
YyuCie 3aJa4d U3 peabHOMN KM3HM (C HCIOIb30BaHUEM KaJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P KonTpoasnbie | IIpakTnueckne (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
1 Yucna v BeIUKUCIIEHUS. PalinoHaibHbIE o5 5 butmmoreka [IOK
yucia https://m.edso00.ru/7f415b90
bubnmorexa LIOK
2 AJIrCOpantICCKHE BrIPAXCHILA 2 2 https://m.edso00.ru/7f415b90
bu6mmoreka LIOK
3 YPaBHCHH! H HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
4 Koopamwatst u rpaguicu. Pyniiun 24 2 https://m.edso00.ru/7f415b90
but6mmoreka [IOK
> TosTopenne 1 00o0merne 0 1 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM undposBbie
Ne n/m P Konrpoabubie | IIpakruyeckue (1udpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI
pecypchbl
butmmoreka [IOK
1 Yucna u Beruucnenus. KBaapataele KOpHHA 15 https:/m.edsoo.ru/7f417af8
5 Yucna u Berunciienus. CTEneHb ¢ HeTbIM 7 bubmuorexa [JOK
I0Ka3areyiemMm https://m.edsoo.ru/7f417af8
AnreOpanyeckue BhIpaKCHUS. bubnmnoreka [JOK
3 N 5 1
KBagpatssiii TpEXuineH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHHUS. 15 1 bubnuorexa [IOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie bubmmoreka [JOK
) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBA. CUCTEMBI bubnnoreka [IOK
6 . 13
YpaBHEHUHI https://m.edsoo.ru/7f417af8
bubnmorexa [IOK
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos:/m.edsoo.ru/7f417af8
bu6mmoreka LIOK
8 DyHKIHH. OCHOBHEIC NOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKumn. ucn0BLIC QyHKIIHA o https://m.edsoo.ru/7f417af8
butmmoreka [IOK
10 Hosroperne i 0bobuwene 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



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

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB u TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypchbl
1 Uucna v BeruucieHus. JleiicTBUTENbHBIC 9 bubmuorexa [IOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHU U HEPABEHCTBA. Y PABHEHUA C 14 1 bubnnoreka [IOK
OJTHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubnmnoreka [JOK
YpaBHEHUH https://m.edso00.ru/7f419d08
bu6nuorexa LIOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6nmoreka [IOK
> Dymxuim 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 HucnoBble MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 IToBTOpenue, 00001IIEHNE, CUCTEMATU3ALIUS 18 1 bubnnorexa [IOK
3HaHUI https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MOAYJIb TEOMETPUA
HOACHUTEJIBHAA 3AIIMCKA

['eomeTpusi KaKk OAWMH M3 OCHOBHBIX pAa3/I€NOB IIKOJIbHOM MaTEeMaTHKH,
UMEIOIIUN CBOEH 1eNIbI0 00€CIeUnTh M3Y4YeHUE CBOKMCTB M pa3MepoB QUryp, ux
OTHOLIEHWI M B3aUMHOE  pACIHOJOXKEHHE, ONHUPAaeTCd Ha  JIOTMYECKYIO,
J0Ka3aTeIbHy0 JUHUIO. Ll[eHHOCTh M3ydeHUs T€OMETPUU Ha YPOBHE OCHOBHOI'O
oOmrero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCA YUUTCS TMPOBOAUTH
JIOKa3aTeIbHbIE PACCYKIEHUS, CTPOUTH JIOTHYECKHE YMO3AKIIOUEHUs, JOKA3bIBaTh
UCTUHHBIE YTBEPXKIECHHUS M CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, HPOBOAMTH
pacCcy X IeHuss «OT TMPOTUBHOIO», OTJIMYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMynHpoBaTh 0OpaTHBIE YTBEPKIACHUS.

Bropoii nenpl0 H3ydyeHUsT TE€OMETPUU SIBJIAETCA HCIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA MpPU PEUICHUU KaK MaTeMaTH4YEeCKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTpPEUAIOIIMXCA B peanbHOM Ku3HM. OOydaomuiics MOKEH HayYUThCs
OTIPECNIUTh T€OMETPUUYECKYI0 (DUTYpYy, OMUCATh CIOBAMH JAHHBIM 4YEpTEX WIH
PUCYHOK, HAUTH IJIOAAb 3€MEIBHOI0 YYaCTKa, pACCUUTATh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabens win TpeOyemble pa3Mephbl Tapaxka Jisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JIMHUSA B MU3YYEHUU T€OMETPUU.
[Ipu pemieHun 3anady MPaKTUYECKOrO XapakTepa OOYy4aroUIUiicsl YUUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIM PEATbHBIX JKU3HEHHBIX CHUTYyallUid, IPOBOAMTH
BBIYMCIIEHUS U OIIEHUBATh aJIEKBATHOCTD MOJIYYEHHOTO pe3yJIbTaTa.

Kpaiine BaxkHO NOMYEPKUBATH CBS3U TEOMETPUU C APYTMMH Y4e€OHBIMU
npeaMeTaMy, MOTUBHPOBATh UCIIOJIb30BATh OMPEAENICHUsI T€OMETPUIECKUX (QUryp
U TIOHSTHUH, NEMOHCTPUPOBATh NPUMEHEHHE TMONYYCHHBIX YMEHHH B (PU3UKE U
TEXHUKE. OTH CBs3W HauOosiee SpKO BUAHBI B Temax «BekTops»,
«Tpuronomerpuueckue cooTHomEHUA», «Meron koopauHaT» u «Teopema
[Tudaropa.

VYueOHbiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3eiibl
conepxkanusi: «l'eomerpuueckue (¢Gurypel M UX CcBoWcTBay, «M3MmepeHue
FEOMETPUYECKUX  BEIUYUH», «JleKkapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«Bexkrtopsly, «JIBmxeHus miockoctny, «I[IpeodpasoBanus mopo0us».

Ha u3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 4vacoB (2 yaca B Hefento), B 8 kiacce — 68 vacoB (2 yaca B Henenw), B 9
KJacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Hauanbenbele nonstus reomerpun. Touka, nmpsiMasi, OTpE30K, JIyd. Yroi. Buzasl
yrioB. BeprukanebHble W CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOIOyrojibHUK. [lapannensHoCTs M NEPIEHAUKYIAPHOCTD MPSMBIX.

CummMmerpuunbie  urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPHHU.
[IprMepbl CUMMETPHUH B OKPYKAIOLIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOILIBK LUPKYJIS W JIMHEHMKH. TpeyronbHUK.
Bricora, Mennana, OMcceKTprca, UX CBOMCTBA.

PaBHOOeApEeHHBIN W paBHOCTOPOHHUW  TpeyroibHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa ¥ MNpU3HAKU PABHOOEAPEHHOTO TpeyrojibHuka. [lpu3zHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoliCTBa M IPU3HAKY MMapaLIeNIbHBIX NPAMBIX. CyMMa YIiI0B TPEYrOJIbHHUKA.
Breninue yriel TpeyrojibHUKA.

[IpsamoyronbHblid  TpeyroiabHUK. (CBOHCTBO MeEIHWAHBl MPSMOYTOJIBHOTO
TPEyrojibHUKa,  NPOBEAEHHOM K  runoreHyse. lIpu3Hakm  paBeHCTBA
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTOIbHBIN TPEYTOJIBHUK € yTIIOM B 30°.

HepaBeHcTBa B reomeTrpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJyblleM yriie U OoJibLIell CTOpOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpuueckoe MecTo TOYEK. buccektpuca yria U CepeaUHHBIN
NEPNEHIUKYJIISAP K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOopAa M JHUaMeTp, HUX CBoilcTBa. B3ammHoe
PaCIIONOKEHUE OKPYKHOCTU M npsiMo. KacarenbHas n cexkymas K OKPYKHOCTH.
OKpyXHOCTb, BIMCaHHas B Yrojl. BrnucaHHas W ONKCaHHAs OKPYXHOCTHU
TPEYrOJIbHUKA.

8 KNIACC

Yerpipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBoucTsa. HacTHble
Cly4yad MapajuienorpaMMoB (MPSAMOYTOJIBHUK, pOMO, KBaapar), WX NPHU3HAKU U
cBoricTBa. Tpamerusi, paBHOOOKas Tpamenus, €€ CBOHCTBA MW IPHU3HAKU.
[IpssmoyrosibHas Tpaneuus.

Meron ynBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
T€OpeMa O MPOIOPLUOHAIBHBIX OTPE3KaX.

Cpennue nTuHUM TPEYTOJbHUKA U Tpaneuuu. L{eHTp macc TpeyroibHUKa.

[Togobue TtpeyronbHUKOB, Kod(dunuent mnonodus. I[lpusHaku momOOUS
TpeyrodbHUKOB. [IpuMeHeHne mogo0ust mpy pereHny MPaKTUYECKUX 3a/1ad.



CroiicTBa 1IomIaae reomerpuyeckux @uryp. DopMyssl s IO
TpEyroibHUKa, Tapajiesorpamma, pomoda u Tpanenuu. OTHOIIEHWE TUIoaaen
OTI00HBIX (UTYP.

Brruncnenve minomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mnpu perneHun
MMPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yrjia MNPSAMOYTrOJbHOTO TPEYrOJIbHHKA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIIMU
yrioB B 30, 45 u 60°.

BrnircanHble M LEHTpaJbHBIE YIJIbI, YrOoJl MEXIY KacaTelbHOM M XOPAOM.
Yrael  Mexay ~XopJamMM U CEeKylIMMHU. BrnucaHHble M ONHMCAHHbBIC
YETHIPEXYTOJbHUKU. B3auMHOE pacmnosiokeHue NABYyX OKpyKHoctel. Kacanue
OKpyxkHOCTeH. OOIIHe KacaTebHbIC K ABYM OKPY)KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc ymioB or O mo 180°  OcnHoBHOE
TPUTOHOMETPHUUYECKOE TOKAECTBO. DOPMYIIBI TPUBEICHMUS.

Pemienne TtpeyronbHukoB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemrenne npakTudecKkux 3azad4 C HMCIOIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6ust. [logoOue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOU3BEIECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIbHOU.

BekTop, anmHa  (MOOyNb)  BEKTOpA,  COHAINPABIEHHBIE  BEKTOPBI,
IPOTHBOMNOJIOKHO  HANPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIlE€pallMd HAJ BeKTOpaMU. PasnolkeHue BEKTOpa MO ABYM
HEKOJUIMHEeapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsspHOE NPOU3BEAECHUE
BEKTOPOB, IPUMEHEHUE JUIs1 HAXOKICHHUSI JUIUH U YIJIOB.

JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTU. YPAaBHEHUSA NPSIMON U OKPYKHOCTH
B KOOpAMHATAX, IIEPECEUCHUE OKPYKHOCTEN U NpAMBIX. MeTo KOOpAUHAT U €T0
IIPUMEHEHHE.

[IpaBunbHblE MHOIOYrojabHUKM. JInmuHa OKpyXHOCTH. I'panycHas u
paauaHHas Mepa yIjia, BBIYMCIEHHUE JJIMH AYr OKpyxHocteu. [lmomanes kpyra,
CEKTOpa, CErMeHTa.

JIBIOKEHHS TUIOCKOCTH M BHYTPEHHUE CUMMETpUU QUryp (daeMeHTapHbIe
npeactasienus). [lapannensueiit nepenoc. [ToBoporT.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaTbhl OCBOEHHUS MpOrpamMmbl y4yeOHOro Kypca
«"eomeTpus» XapaKTepU3yKOTCS:

1) naTrpuoTHYecKOe BOCIUTAHME:

NPOSIBJIEHUEM HMHTEpeca K MPOHUIOMY W  HACTOSIIEMY POCCUHCKOU
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHUX
MAaTeMaTUKOB M POCCHMCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JOCTHKEHU B IPYrUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TPa)JIaHCKOro obuiecTBa (Harpumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE Y4YacTUE B PEIICHUU MPAKTUYECKUX 33734
MAaTE€MAaTU4YECKOM HAIIPABIEHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEH KM3HM Il yCHEIHOM NpodeccHOHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBU1YaIbHON TPAeKTOPUU 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) acTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K OMOLMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, PACCYKIEHUI, YMEHHIO BHJIETh
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpHUEHTAlMedl B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, TMOHMMAaHUEM MAaTEMAaTHUYECKOW HAayKd Kak cgepbl Yel0BEUYEeCKOU
NEATEIBbHOCTH, ATANoOB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALUU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaTEMAaTUYECKOW KYJIbTYpOM KaK CPEICTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usmueckoe BocmHTaHHE, (OPMHPOBaAHHE KYJbTYPbI 3I0POBbS H
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
37I0POBbS, BEAEHUS  3J0pPOBOro  oOpa3za KU3HU  (3I0pOBOE€  MHUTAHUE,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTIbIXa, peryiaspHas dunueckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKaoIIeH cpenpl, IIAHUPOBAHUS TIOCTYIKOB U
OLIEHKM KX BO3MOXKHBIX MOCJIEACTBUM Il OKPYXKAIOIIEW CPEAbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanus K M3MEHAWIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpenbl:

FOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBUSX HEONMPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUThCS Yy JPYrux JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCTbI0 B ()OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TNTAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHnus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIATh U XaPAKTEPHU30BATh CYIIECTBCHHBIC NMPU3HAKH MATEMATHYECKUX
00BEKTOB, TOHATHW, OTHOIICHWA MEXIY IOHATUAMH, (POPMYIHPOBATH
ONIpENENICHUS]  TOHSATUH, YCTaHABIMBATH  CYIIECTBEHHBIA  TPU3HAK
KJaccu(uKauy, OCHOBAHUS JUIg OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJUMOTO aHAJIH3A,;

e BOCIpPUHUMATh, (GOPMYIHPOBATH W  MPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpUIATEIbHBIC, C€IMHUYHBIC, YacTHbIE W OOIIHeE,
YCIIOBHEIE;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopeurss B (akTax, [aHHBIX, HAONIONEHUSIX W YTBEPKIACHHSX,
npenjaraTh KpUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIONIH30BAHHEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTebCTBA MATEMATHUYECKUX YTBEPKIECHUN (MpsSMbIe U OT
MPOTHUBHOT0), TPOBOIAUTH CAaMOCTOSTEIHLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKUX (aKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBIOMpaTh HaWOOJIee TOAXOMAMUNA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENIbCKUN WHCTPYMEHT IO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIONIME MPOTHBOpEUYHE, MpodiieMy,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh MCKOMOE U JlaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXHBIN
HKCHEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJIECHUIO OCOOCHHOCTEMN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKy COOOM;
CaMOCTOSITEIBLHO (POopMyTHUpOBaTh 000OIIEHNST U BBIBOJIBI 1O pe3yJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, HWCCIIENOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 000OIICHUIA;

NIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTaTh
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOAMMBIX JUJISl pELIEHUS 3a/1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATb M MHTEPIPETHUPOBATH
UH(POPMAIUIO PA3IMYHBIX BUAOB U (POPM MpPECTaBICHNUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMAUMU U WUIFOCTPUPOBATH
pelaeMbple 3aJaud CXeMaMu, JuarpaMmamM, HHOM TpaguKod U HuX
KOMOWHAIIMSMU;

OLICHMBATh HAA&KHOCTh HMHPOpPMALMU IO KPUTEPHUSIM, MPENTIOKEHHBIM
yUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATENBHO.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE ACHCTBHSA:

BOCIIPUHUMATH U (HOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHCHMS 1O XOAY PEUICHHUS
3a71a4l, KOMMEHTHPOBATh MOJYYEHHBIN PE3YNbTAT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBb,
npoOJeMbl, pelIaeMoi 3aJauu, BhICKAa3bIBATh HJIEH, HAICJICHHBIE HA MOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHHSMU JIPYTUX
YYaCTHHUKOB JHAJIora, OOHAPYXHBATh pazlIMdMe M CXOJCTBO IMO3UIIHH, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
c y4€TOM 3aja4 MPE3eHTAUU U OCOOCHHOCTEN ayIuTOpUH;

MOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboThI U pelIeHuH Y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

NPUHUMATh LEIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM palOThl, pacmnpenensTb BHIbI pabOT, JOroOBapUBATHCA,
00Cy»KIaTh MpoLecC U pe3ylbTar paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIIO/ICH;

y4acTBOBaTh B TPYyMIoOBBIX (opMax paboTel (0OCYXIeHHs, O0OMeH
MHEHUSMH, MO3TOBBIC IITYPMBbI U JPYTHE), BBITIOIHATH CBOIO YacCTh pabOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh KAa4eCTBO CBOEr0 BKJIaJa B OOIIUMN MPOAYKT IO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CHOCOO pEIIEHUsI ¢ YYETOM HMEIOUIUXCSA PECYpcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MHGOpMAIIIH.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MTPOLIEcCca U Pe3yIbTaTa
peleHns MaTeMaTUIECKOM 3a/1a4u;

IIPEABULETH TPYAHOCTH, KOTOPbIE MOI'YT BOZHUKHYTB IIPY PELICHUHN 3a1a4H,
BHOCHUTb KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
HalJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIIBHOCTH MOCTABIEHHON LEIU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHXKCHUSI WIM HEJOCTHXKCHHS IEINH,
HaXOAUTh OIMINOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

IHPEIAMETHBIE PE3YJIBTATBI



K konny oOyuenuss B 7 Kkjacce OOYYaIONIMICS TOJYYUT CIECIYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Pacnio3naBaTh WM3y4deHHBIE TE€OMETpUYECKHME (QUrypbl, ONpeNesiTh HX
B3aMMHOE PAaCIOJOKEHHE, H300pakaThb T'e€OMETPUYECKHUE (UTYPHI, BBITIOIHATH
YEPTEXKU 10 YCIOBHUIO 3ahauu. V3MepsATh JIMHEHHBIE W YIJIOBBIE BEIIUYHHBI.
PemiaTe 3a1a4n Ha BEIYMCIIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henate rpyOyl0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEIMYMH TPEIMETOB B
peaIbHON KW3HU, Pa3MEPOB TPHUPOAHBIX OOBEKTOB. Pa3nmuarh pasmepsl 3THX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTeku K T€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJbHUKOB MIPU PEIICHUH 3a]a4.

[IpoBONTE JTOTMYECKUE PACCYNKICHUS C MCIIOJB30BAHUEM I€OMETPHUYECKUX
TEOPEM.

[Tonp30BaThCs MpPU3HAKAMHU PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJbHOTO
TPEYTOJIbHUKA, B PEIICHUN FT€OMETPUUECKHUX 3a]1a4.

OnpenensTe napauieIbHOCTh IPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yer
¢ HUMU cekymas. OnpenensaTs napauieIbHOCTh NPSMBIX C MOMOIIBIO PaBEHCTBA
pacCTOSIHAN OT TOYEK OJHOM MPSMOU 10 TOYEK APYrOM MPSMOM.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOIUTH BBIYMCICHUS W HAXOAHUTh YHUCIOBbIE M OYKBEHHbBIE 3HAUCHUS
JIJIOB B TEOMETPUYECKUX 3aJayaX C MCHOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJbHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MePECEUCHUN JBYX NapauIeIbHBIX MNPAMBIX CeKyllend. Pemare mnpakThyueckue
3a71a4M Ha HAXOXKIECHUE YTJIOB.

Bnagerp mMOHATHEM TE€OMETPUUYECKOTO MECTA TOYEK. YMETh ONPEIECIATH
OUCCEKTPUCY YIJIa U CEPEAUHHBIN MEPICHANKYIISP K OTPE3KY KaK reOMETpUYECKUe
MecTa TOUYEK.

@opMyIUpOBaTh OINPEAEIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMETpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh PUMEHATH 3TH CBOMCTBA IPH
pelIeHnN 3a1ay.

Brnagers moHsATHEM ONMCAHHOM OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ neHtp. [lomp3oBaThcs ¢akTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, WU O TOM, 4YTO CEPEAWHHBIE
MEePIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaaerp noHsiTHEM KacaTelbHOW K OKPY>XKHOCTH, MOJIb30BATHCSI TEOPEMOU O
NEePIEHIUKYIIPHOCTU KacaTelbHOM U pajnyca, MPOBEAEHHOIO K TOUKE KaCaHUsI.



[Tonmb30BaThCS MPOCTEHIIMMHA T€OMETPUIECKIMH HEPAaBEHCTBAMHU, TOHMMATh
UX MPAKTHYECKHUI CMBIC]I.

[IpoBOANTH OCHOBHBIE F€OMETPUUECKHE TOCTPOEHUS C MOMOUIBIO IIUPKYIS U
JIVMHEWKH.

K koniy oOyuenuss B 8 kiacce OOy4alONIMICS TOJYYUT CICIYIOIINE
OpeaMeTHbIE Pe3YIbTaThI:

PacriosHaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI,
N0JIb30BAThCSl UX CBOWCTBAMM MPHU PEIIEHUH F'€OMETPUYECKHX 3a/1a4.

[IpuMeHATh CBOICTBA TOYKHM TEPECEUCHHs] MEIWaH TPEYTroibHHKA (IEHTpa
Macc) B peUICHUH 3a1ay.

Bnanerp moHsiTHeM cpenHel JMHUHM TPEYrojibHUKA M Tpareluuu, IPUMEHATh
UX CBOWCTBA MpPU PEIIEHUHU TeoMEeTpuyYecKux 3anay. Ilonp3oBaTbCcs TeopeMoi
dajnieca ¥ TEOPEMON O MPOMOPLIHMOHATBHBIX OTPE3KaX, IPUMEHSITh UX JJISl PEIICHUS
MPAKTUYECKUX 3a]1a4.

[IprMeHATh mpU3HAKK MOJ00US TPEYTOIbHUKOB B PEIICHUH T'€OMETPUIECKIX
3a/1ay.

[Tonb3oBaThcst Teopemoii [ludaropa ang pemieHUss TE€OMETPUUYECKUX U
npakTuueckux 3agad. CTpOUTh MaTEeMaTHYeCKyl0 MOJENb B MPAKTHUECKUX
3a/1a4ax, CAMOCTOSITENIBHO JENIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JIJTUHBI.

Brnagers nOHATHMSIMEH CHHYyCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJILHOTO TpeyroiibHUKa. [10Jb30BaThCsl STUMU MOHATUSIMU JIJISL PEIICHUS
MPAKTUYECKUX 3a71a4.

Boruncnars (pa3nauyHbIMU cioco0aMu) IUIOMIA/Ib TPEYTrOJAbHUKA U IIOMIaAN
MHOTOYTOJIbHBIX ~ (Uryp (Iosb3ysich, TJ€ HEOO0XOAUMO, KaJIbKyJIITOPOM).
[IpuMeHsTh MoMy4YeHHbIE YMEHHUS B MPAKTHUECKHUX 3a/1a4ax.

Brnaners TOHATHSMU BIHCAHHOTO W IEHTPAIBHOTO YIJIa, HCIIOJIB30BaTh
TEOpPEMBbI O BIUCAHHBIX yIJIaX, YriaxX MEXIY XOpAaMU (CEKYUIUMH) U YTIe MEXIY
KacaTeJIbHON U XOpJ0i MpU PEIIeHUH T€OMETPUYECKHX 3a/1ay.

Bnaners moHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OIKCAHHOTO YETHIPEXYTONIbHUKA MPU PEIICHUH 33/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHHUS HA MPAKTHKE — CTPOUTH MAaTEMaTHYECKHE
MOJIETU JUIsl 3aJ1ay peasibHOM YKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C TpPUMEHEHUEM TOA00US U TPUTOHOMETPHUH (TMOIB3YSACh, TJE HEOOXOIUMO,
KaJIbKYJISITOPOM).

K kxoHny oOyuenuss B 9 kiacce OOYyYaIOIIMICS TOJYYUT CIEIYIOIINE
IpeIMETHbIE PE3YyJIbTAThI:

3HaTh TPUTOHOMETpPUYECKHE (QYHKIUH OCTPBIX VYIJIOB, HAXOIUTh C HX
MNOMOIIIBIO PA3IUYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrojbHUKA («pelieHue



IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXxoauTh (C MOMOIIBIO0 KaIbKYJISTOPA) AJIMHBI
U YIJIbI JI71s1 HETaOJIMYHBIX 3HAUEHUH.

[Tonb30BaThest hopMynamMu NMPUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM I HAXOXKJIECHHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJIsI HAXO0XKACHUSA PA3JINYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELICHHE TPEYroJIbHUKOB»), NPHUMEHATh UX MpHU
pELIEHNN FeOMETPUYECKUX 3a7aY.

Brnaners  moHsTHMSIMH  npeoOpa3oBaHHMS  MOA00MS, COOTBETCTBEHHBIX
3JIeMEHTOB NOA00HBIX (uryp. [lonbp3oBaThest CBOWCTBaMHU MO100US TPOU3BOJIBHBIX
¢uryp, ymerb BBIYHCIATH [JIMHBI W HAXOAUTh YIJBl y TMOJOOHBIX QUIYP.
[IpumeHsTh cBoiicTBa MOMOOMS B MNPAKTUYECKUX 3ajadax. YMETb NPUBOJUTH
npUMepsbl NOT0OHBIX (PUTYP B OKPYKAIOILEM MUDE.

ITonp30BaTHCS TEOPEMAMU O NMPOU3BEIECHUH OTPE3KOB XOPA, O IPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBAAPATE KaCATEIbHOM.

[lonb30BaThCsA BEKTOpaMH, MOHUMATh UX TFEOMETPHYECKHN M (U3HYECKUI
CMBICJ, NPUMEHATh UX B PEHICHUH T'E€OMETPUUYECKUX M (U3NYECKUX 3aaad.
IIprMeHATh CKaISIPHOE NMPOU3BEAECHNUE BEKTOPOB JJIsl HAXOXKEHU UIMH U YIJIOB.

[lonp30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTH €ro B
pELIEHNN T€OMETPUYECKUX U NMPAKTUYECKUX 3a7ad.

Braners NMOHATHAMHM NPABUIBHOIO MHOIOYT'OJIBHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBl IyTH OKPYKHOCTH U PaAMaHHOM MEpHI yIja, YMETh BBIYMCIATH ILIOLIAIb
Kpyra u ero yactei. [I[puMeHsTh nony4eHHbIE YMEHNS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM LEHTPHI) CUMMETPUM (PUTYp, TPUMEHSATH ABUKEHUS
IUIOCKOCTH B IPOCTEUIINX CIIyqasiX.

[IprMeHATH IONy4YEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJIENIN IS 3a/1a49 PeajbHOW KU3HU U ITPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C NPUMEHEHHEM IOAOOMS M TPUTOHOMETPUUYECKUX (PYHKIMM (MOJIb3ysaCh, I
HE00XO0UMO, KAJIbKYJISITOPOM ).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpposbie
Ne ni/m P KonTpoasnbie | IIpakTnueckne (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI
pecypcsbl
[Ipocreiimne reome €CKHe
1 I/I)I() CBZﬁIZT]:J. Ir/Islee Zri-lﬂp;{e re(I;IMciH;}:{I;ZIKI;I/IX 14 1 bubamorera LOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmmoreka [IOK
2 TpeyrosbmtKit 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamiensHble IpsIMBIE, CyMMa yIJI0B 14 1 bubnnorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U KpyrT. [ 'eomeTpuueckue 14 1 bub6mmorexa [LIOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [IOK
5 HosTopennue, 06odmenue snanmit 4 1 https://m.edsoo.ru/7f415e2¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0



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

8 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3aeoB U TeM uugpoBbie
Ne n/m P Konrpoabusie | Ilpakruyeckue (mudpp )
NpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
N bubmuorexa [IOK
1 4 12 1
STHPeXYTOILIHIL https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MIPONOPLHUOHATIBHBIX OTPE3KaX, NOJOO0HbIE 15 1 bubamorera LOK
potoptt P 1A https://m.edsoo.ru/7f417e18
TPEYroJbHUKH
[Inomanes. Haxoxaenue miomanein
3 Tpe HIOJ);[BHI/IKOB " f/{Horo OJE:HJ;IX ¢ur 14 1 bubmmorexa [IOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomanu nmono6HBIX puryp
Teopema Iudaropa u Hauana bub6mmoreka [IOK
4 10 1
TPUTOHOMETPUHU https://m.edsoo0.ru/7f417e18
VYTIubl B OKpYKHOCTH. Brincanusie u
5 OIMCAHHBIEC YETHIPEX YT OJIbHUKU. 13 1 bubnnorexa [IOK
KacarenpHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmoreka [IOK
IT i 4 1
6 OBTOPCHHE, 0000WICHHE SHAHHIf https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB u TeM (un¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubnuorexa LIOK
CHUHYCOB. Penienne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
[TpeoGpa3zoBanue nogodus. Merpudeckue bu6nmoreka [IOK
2 10 1
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 Bexroput 12 L https://m.edsoo.ru/7f41al2c
4 Jex KOOPJMHATHI Ha MJIOCKOCTH 9 1 bubmmorera [IOK
CRAPTOBHL ROOPA i https://m.edsoo.ru/7f41al2c
[TpaBunbHBIE MHOTOYTONBHUKH. J{THHA
5 01? YKHOCTH | TIJIO y; b Kpyra g 8 bubmmorexa [JOK
py ot I'[U pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
bu6muoreka [IOK
6 Hpwikeris wockocTh 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AITHS 7 5 Bbubnmuoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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MOIVYJIb TEOPUSA BEPOATHOCTHU

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTb, KaK C TOYKH 3PEHHUS MPAKTHUUYECKUX MPUIOKEHUH, TaK
U UX POJHM B 00pa30oBaHUM, HEOOXOAMMOM KaXKJIOMY 4eloBeKy. Bo3pacraer uncio
npodeccuii, Mpu OBIAICHUH KOTOPHIMU TpebyeTcs xoporasi 6a3oBasi OJTOTOBKA
B 00JacTH BEPOATHOCTH W CTAaTUCTUKH, Takas TMOATOTOBKA BakKHA IS
IPOAOJIKEHUsT 00pa30BAHMS U JIJISl YCTIEITHOM MpodecCHOHaNbHON Kaphephl.

Kaxxnprit 4yenmoBek MOCTOSHHO MMPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JIaHHBIX. A 11 000CHOBAHHOTO TIPUHSITHUS PEIICHUS B YCIOBHUSIX HEIOCTATKA
WM M30bITKAa UHPOPMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpoIio chOpMUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTHYECKOE MBIILICHHUE.

NmMeHHO TO3TOMY OCTpO BCTala HEOOXOAMMOCTh copMHUpOBATH ¥y
oOyyaromuxcst PyHKIUOHATIBLHYIO TPAaMOTHOCTh, BKIIFOUAIONIYIO B C€0s1 B KAUECTBE
HEOTHEMJIEMON  COCTaBIIAIOIICH  YMEHHWE BOCHPHHUMATh W KPUTHYCCKH
aHAIM3UPOBATH UH(OPMAIUIO, IPEACTABICHHYIO B PAa3JIMYHBIX (pOpMax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHX pEaJbHBIX TMPOIECCOB M 3aBUCHUMOCTEM,
MIPOM3BOINUTH MPOCTEHUINTNE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM MpPHUHIIMIIAMU cOOpa, aHAIHU3a U
NPE/ICTAaBIICHUs JAHHBIX U3 PA3IUYHBIX Ccep XKU3HHM 00IIecTBa W TrocylapcTBa
nproOIIaeT o0ydyalmuxcss K OOIIEeCTBEHHBIM WHTepecaM. l3ydeHne OCHOB
KOMOWHATOPUKHA DPa3BMBAET HABBIKM OpPTaHM3alMH Tepedopa W moacyéra ducia
BapHaHTOB, B TOM YHCJI€ B MPHUKIATHBIX 33Jja4aX. 3HAKOMCTBO C OCHOBAMHU TEOPUU
rpadoB co3naét MareMaTudeckuil GyHIaMeHT st GOpMHUPOBAHUS KOMIIETEHIIUHN B
obnactu uHPOpMATUKN U TUGPOBBIX TexHONOTHH. [Ipyn M3ydeHUn CTATUCTUKHA U
BEPOSITHOCTA OOOTAIIAIOTCS TPEACTaBICHHUs] OOYYalOmUXCsl O COBPEMEHHOMN
KapTUHE MHUpa M METOJax €ro HcclieoBaHus, (GOpMHUPYETCS MOHUMAHUE POJIH
CTAaTUCTUKU KaK UCTOYHUKA COIMAJIBLHO 3HAYUMON MH(OpPMAIIMU U 3aKJIABIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBHMU C NMaHHBIMU IEISIMH B CTPYKTYpPE MPOTPaMMBbI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHUs BbIICIICHBI
CIeyIoNue CcojepKaTenbHO-MeToaudYeckue nuHuu: «lIpencrapienue AaHHBIX U
ommcaTeNlbHAs CTATUCTHUKA», «BEpoATHOCTH», «DIEMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nmunun «lIpeacraBneHre TaHHBIX U OMUCATENbHAS CTATHCTHKA
CIIY’)KUT OCHOBOW Il (hOpMHPOBAHWS HABBIKOB PabOTHI ¢ HH(pOpMAIUEH: OT



YTEHUsS W WHTEpHpeTanuu WHpOpMaIMy, TpeACTaBICHHOW B TaOiMIaxX, Ha
auarpaMMmax W rpadukax, g0 cOopa, TpeNCTaBleHWs W aHaldu3a JaHHBIX C
UCIIOJIb30BAHUEM CTAaTUCTHUYECKUX XApPAaKTEPUCTUK CPEAHUX M PACCEHUBAHUSL.
PabGoras ¢ naHHbIMH, OOydYarolIuMecs y4yaTCs CUMUTHIBATh W HHTEPIPETUPOBATH
JTAaHHbIE, BBIJBUTaTh, apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUIINE THUIOTE3HI,
Pa3MBIIIUISATh HaJ, (aKTOpaMH, BBI3BIBAIOIIMMHU W3MEHUYMBOCTH, M OIICHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMbIE BETUYMHBI U TIPOLIECCHI.

NHTyuTUBHOE MpPEACTaBICHUE O CIy4allHONM HM3MEHUYMBOCTH, UCCIIEHOBAHUE
3aKOHOMEPHOCTEM W TEHACHUMW CTAaHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS
U3YYEHHUsSI TEOpPUU BEPOSITHOCTEH. boiblloe 3HAaY€HHE HMEIOT MPAKTUYECKHUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMU.

[ToHsaTHE BEPOSATHOCTHM BBOAMUTCS Kak Mepa MpaBIoNoao0us CIIy4alHOro
coObiTus. [lpm wu3ydeHun yueOHOro Kypca oOydarIiuecss 3HAKOMSTCA C
OPOCTEHIIMMU  METOJaMH  BBIYUCJIIEHUS  BEPOSITHOCTEH B CIy4YallHBIX
AKCIEPUMEHTAX c PaBHOBO3MOXXHBIMU AJIEeMEHTaAPHBIMU UCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, IMO3BOJISIIOIIMMU CTaBUTh U peliaTh 00Jiee CIOXKHBIC
3amaun. B ydeOHBIN Kypc BXOJSAT HauyajdbHbIE MPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKECTBAMHU U OCHOBHBIMHU OIEpAIMSIMU HaJ MHOXECTBaMH, paccMaTPUBAIOTCS
pUMEPhl IPUMEHEHUS JUIsl PElIEHUs 3a]ay, a TaKK€ HCIOJIb30BaHUA B JIPYTHUX
MaTEMaTUYECKUX Kypcax U yueOHBIX MPEeIMeTax.

B 7-9 knaccax uzyuyaercs ydyeOHbIH Kypc «BeposSTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXOAAT pasjaenbl: «[lpeiacTaBieHne [aHHBIX W OMHUCATENbHAs
CTaTUCTUKa», «BeposaTHOCTBY, «DIeMeHThl KOMOMHATOpuku», «BBeneHue B
TeOopuIo rpadoBy.

Ha u3zyuenne yueOHOro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBoauTCa 102
yaca: B 7 kiacce — 34 ygaca (1 yac B Hepgento), B 8 kiacce — 34 yaca (1 yJac B
Henento), B 9 kinacce — 34 vaca (1 4ac B Heneno).



COILEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne JaHHBIX B BUAE TaONWIl, AUarpamm, rpadukos. 3amonHeHne
Ta0JUIl, YTEHUE U TOCTPOEHHUE JuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBbix). UTeHne rpadukoB peabHBIX MpoIieccoB. V3BneueHne napopMaium u3
JUarpaMM U TaOJIHII, UCTIOJIb30BAHNE U MHTEPIPETAIUS JAHHBIX.

OmnucarenpHas CTAaTUCTHKA: CpelHee apupMeTHIecKoe, MeauaHa, pa3max,
HauOoOJbIIeE U HAWMEHbIIIEE 3HAYEHUsT HaOopa YMCIOBBIX AaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYUBOCTH.

Cny4aiiHblil SKCIEpUMEHT (OIBIT) U ciy4daliHoe coObiThe. BeposTHOCTh U
gacToTa. Pojb MalOBEpPOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHIA B TIPUPOJIC
u B oOmiecTBe. MoHeTa u UrpajibHast KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmnua, pebpo. Crenenp BepmHbl. Yuciao pébep u cymmapHas
creneHb BepiuuH. [IpencraBneHue o cBsizHocTu rpada. Llenmn n nukinsl. [lytu B
rpadax. O0xon rpada (disiepoB myth). IIpencraBieHue 06 OpHUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ moMoribo rpagos..

8 KUIIACC

[IpencraBienue JaHHBIX B BHUJIE TAOIUII, TUarpamMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Omnepauun Hax
MHOYKECTBaMU: OOBEAMHEHME, IepeceueHue, aonojgHeHue. CBoiicTBa omnepauui
HaJ, MHOXKECTBAMM: IIEPEMECTUTEIBHOE, COYETATENIBHOE, PACIPEIEIUTEIBHOE,
BKJIIOUEeHUs. Mcnonb3oBaHHE TIpaHUUEeCcKOro MNpPEACTABICHUS MHOXECTB s
OIKMCAHMSI PEATBbHBIX MPOLIECCOB U ABJICHH, IPU PELLICHUH 3a/1a4.

N3mepenne paccenBanusl AaHHBIX. JlUcrnepcus U CTaHIAPTHOE OTKJIOHEHHUE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccerBaHus.

OneMeHTapHble COOBITHS  cily4ailHoro onblTa. CiiydailHble  COOBITHS.
BepositHoct  coObiTHil.  OnbITBl ¢ PaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
coOpITusAMU. CirydaiiHbiil BbIOOp. CBS3b MEXY MAJIOBEPOSTHBIMU U MTPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBa [€pEBbEB: E€IUHCTBEHHOCTh IIyTH, CYILECTBOBaHUE
BUCAYEH BEPILMHBI, CBSI3b MEXKIY YHUCIOM BepIIMH U yucioM pédep. IlpaBuio
yMHOXkeHHUs. Perenue 3aia4 ¢ nomouipio rpagos.

[IporuBomonoxueie coObiTUsA. Jmarpamma Oiinepa. OObenWHEHHE U
nepeceuenne coObiThil. HecoBmectHwsie  coObitus. ®Dopmyna  crmoxkeHUs
BEPOATHOCTEU. YCIOBHAss BEpOATHOCTb. [IpaBwiio ymHOxeHusa. HeszaBucumele
cobpiTus. IlpencraBieHue skcnepuMeHTa B BUAE JepeBa. PemieHue 3agad Ha



HaXOXJEHUE BEPOATHOCTEH C TOMOUIBIO JepeBa CIy4YalHOro 3KCIIEPUMEHTA,
auarpamm Jiliepa.
9 KJIACC

[IpencraBnenne OaHHBIX B  BUAe TaOnmuI, JuarpamMm, TpaduKoB,
MHTEpIpeTalus JaHHbIX. YTeHHe U MOCTpOoeHHe Tablull, TuarpaMmm, rpadukoB Mo
peabHbIM JAHHBIM.

[TepectanoBku u (akTopuan. CoueraHus U YUCIO coueTaHui. TpeyroabHUK
[Tackains. Pemenue 3amay ¢ MCHOIB30BaHHEM KOMOMHATOPUKH.

I'eomerpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKH U3 (PUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

UcnsiTanne. Ycnex u Heyaaua. Cepusi HCHOBITAHWI [0 TEPBOTO ycCIexa.
Cepust ucnbiTanuii bepHymiau. BeposSTHOCTHM COOBITUH B CEpUM HUCHBITAaHUN
beprymnm.

CnydaiiHass BEMYMHA W PAaCHpPENesICHUE BEPOATHOCTEN. MaTemaThyecKoe
oxkumanue u gaucnepcus. [lpumepbl MaTeMaTHYECKOro  OXHUAAHUSA KAk
TEOPETUYECKOI0 CPEAHEro0 3HA4YEHUS BEIWYMHBI. MaTeMaThyecKoe OXUIaHuE W
JUCIIEPCUsl  CIYyYallHOW BEJIWYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAHUUI
bepnyin».

[Tonsatue o 3akoHe OONBIMMX 4YHcell. M3MepeHne BepOosSTHOCTEH C ITOMOIIBIO
qyacToT. Ponb 1 3HaueHne 3aKkoHa OOJBIINX YHCET B IPUPOIE U OOIIECTBE.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHUS MpOrpaMMbl yuyeOHOro Kypca
«BeposTHOCTB M CTATHUCTUKA» XapAKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIUTAHME:

NPOSIBJIEHWEM MHTEpeca K MPOUUIOMY M  HACTOSALIEMY POCCUKCKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHUX
MAaTeMaTUKOB M POCCHMCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)</1aHWHA U pean3alliu ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TpakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCY)KJICHHIO STUYECKUX MPOOIIEM, CBS3aHHBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE Y4YacTHUE B pPEIICHUM MPAKTUYECKUX 3a7ad
MAaTE€MATU4YECKOM HAIIPABICHHOCTH, OCO3HAHUEM BA)KHOCTHM MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEH KM3HM Il yCHEIHOM NpodeccHOHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K OMOLMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpHUEHTAlMedl B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, TMOHUMAHUEM MAaTEMAaTHUYECKONM HAyKdW Kak cQepbl dYeToBeuecKOi
NEATENbHOCTH, JTANOB €€ Pa3sBUTHUS W 3HAYMMOCTH IS PA3BUTHS LUBWIM3ALINM,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaTEMAaTUYECKOW KYJIbTYpOM KaK CPEICTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
37I0POBbS, BEAEHUS  3J0pPOBOro  oOpa3za KU3HU  (3I0pOBOE€  MHUTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OITMOKY M TaKOr'o JKE MpaBa JPYroro 4eIOBEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAIoIIeH Cpenbl, IUIaHUPOBAHUS TOCTYIKOB U
OLIEHKM KX BO3MOJKHBIX MOCJIEACTBUM ISl OKPYXKAIOLIEH CPEAbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanus K M3MEHAWIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YKCIIE
YMEHHUE YYUThCS Yy JPYrux JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoBaTh UJEH, MIOHATHS, TUTIOTE3bl 00 O0BEKTAX U SIBJICHUSAX, B TOM UHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TNTAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHrus W JAeHcTBUs, (OpPMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

ba3oBble JJornueckue aeiicTBUA:

e BBUBJISITH U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKKM MAaTEMAaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUN MEXIYy TIOHIATUAMH, (OPMYIUPOBATH
ONpPENECNICHUST  MOHATHUW, YCTAaHABIWBATH  CYIIECTBCHHBIA  IMPHU3HAK
Kiaccu(uKaIuy, OCHOBAaHWS s OOOOIIEHWS W CpaBHEHUS, KPHUTEPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCHpHHUMATH, (QopMynupoBaTh W  IPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIE W OOIIHE,
YCIIOBHBIE;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeurss B (akTaxX, [aHHBIX, HAONIONCHUSX U YTBEPKICHHSIX,
npenjaraTh KpUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJIBI C HWCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKIEHUHN (MPSMbIE U OT
MPOTHUBHOT0), TPOBOIAUTH CAaMOCTOSTEIHLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKuX (aKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBIOMpaTh HaWOOJIee TOAXOMAMUNA C YIETOM
CaMOCTOSTEIBLHO BBIJICICHHBIX KPUTCPHUERB).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENIbCKUN WHCTPYMEHT IO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIONIME MPOTHBOpEUYHE, MpodiieMy,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh MCKOMOE U JlaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO TO3UIUIO, MHEHHUE;

MPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0OBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;
CaMOCTOSITEIBHO (hOopMyNHpoBaTh 00OOIIEHUSI U BBIBOJBI M0 pe3yibTaTaM
MPOBENEHHOTO HAOIIOCHUS, HWCCIIENOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 000OIICHUIA;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCAa, a TAKXKE BBIIBHUTATh
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTHh WHGOpPMAIlWHU, aHHBIX,
HEOOXOAMMBIX JUJISl pELIEHUS 3a/1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATb M MHTEPIPETHUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMAUMU U WUIFOCTPUPOBATH
peliaeMbple 3aaud CXeMaMH, JuarpaMmamy, HHOM TIpaukod Hu uX
KOMOWHAIIMSMU;

OLICHMBATh HAA&KHOCTh HMHPOpPMALMU IO KPUTEPHUSIM, MPENTIOKEHHBIM
YUHUTEIEM WIH CPOPMYIHPOBAHHBIM CaMOCTOSATEIBHO.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE ACHCTBHSA:

BOCIIPUHHUMATH U (hOPMYIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHCHMS 1O XOAY PEUICHHUS
3a71a4l, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yNIbTAT;

B XOJI¢ OOCYXKIIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYK1aeMOW TEMBI,
npoOJeMbl, pelIaeMoi 3aJauu, BhICKAa3bIBATh HJIEH, HAICJICHHBIE HA MOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHHSMU JIPYTUX
YYaCTHHUKOB JHMaJiora, OOHApPYKHBATh Pa3U4M€ U CXOJICTBO MO3MUIIUN, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTUTOPUH;

MOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboThI U pelIeHUU YUeOHBIX MaTeMaTUYECKHUX 3a/aY;

NPUHUMATh LEIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM palOThl, pacmnpenensTb BHIbI pabOT, JOroOBapUBATHCA,
00CyXKIaTh MPOLIECC U Pe3yabTar paboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIO/ICH;

y4acTBOBaTh B TPYyMIoOBBIX (opmax paboTel (0OCYXIEeHUS, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMBbI U JPYTHE), BBITIOIHATH CBOIO YacCTh pabOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh Ka4eCTBO CBOET0 BKJIaJa B OOUIMN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHSI.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MHGOpMAIIIH.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MTPOLIEcCca U Pe3yIbTaTa
peleHns MaTeMaTHYECKOM 3a/1a4u;

IIPEABULETH TPYAHOCTH, KOTOPbIE MOI'YT BOZHUKHYTB IIPY PELICHUHN 3a1a4H,
BHOCHUTb KOPPEKTHUBBI B JCSITENLHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
HalJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABIEHHON LEIU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHXKCHUSI WIM HEJOCTHXKCHHS IEINH,
HaXOJWThb OIMNOKY, TaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

IHPEIAMETHBIE PE3YJIBTATBI



K konny oOyuenuss B 7 Kkjacce OOYYaIONIMICS TOJYYUT CIECIYIOIINE
peAMETHBIE PE3YJIbTaThI:

Yurarh uHOpMaIUIO, NPEACTAaBICHHYI0 B TaliWIaX, Ha JuUarpaMmax,
NPE/ICTAaBIATh JaHHBIE B BHUJAEC TaOJMIl, CTPOUTH JUArpaMMbI (CTOJIOMKOBBIE
(cTonO4aThie) U KPYrOBBIE) IO MAaCCUBAM 3HAYCHUM.

OnuceiBaTh ¥ HMHTEPHPETUPOBATH  PEAIbHbIE  YHCIOBBIE  JIaHHBIE,
npeJicTaBlIEHHbIE B TA0JIMIIaX, HA UarpaMmax, rpadukax.

Hcnonp30BaTh MJi1 ONHMCAHUS JaHHBIX CTAaTUCTHUYECKUE XapaKTEPUCTUKHU:
cpenHee apuMETHYECKOE, MeIuaHa, HAMOOJbIIIEe W HAWMEHBIECE 3HAYCHUS,
pa3max.

Nmers mnpencraBieHue O CIIydyalHOM HW3MEHUMBOCTM Ha IpUMEpax IIEH,
(bu3nUecKNX BETWYNH, aHTPOTIOMETPUYCCKUX JTaHHBIX, UMETh MPEICTABJICHUE O
CTaTUCTHYECKON yCTOMYHUBOCTH.

K xoniy oOyuenus B 8 kilacce oOy4arolmuics TMOMYYUT ClEIyIOLIUE
IPEAMETHBIE PE3YIbTATHI:

N3Bnekath U mnpeoOpa3oBbIBATH HMH(POPMAIUIO, TMPEJICTABICHHYIO B BHJE
Tabaul, guarpamm, rpaduKoB, IPEACTaBISATh JaHHbIC B BUJE TAOJUIl, JUarpaMM,
rpaduKoB.

OnuceiBaTh JTaHHBIE C TOMOIIBI0 CTATUCTHYECKUX IOKa3aTeNel: CpeIHUX
3HAYeHUU U Mep paccenBaHus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKJIOHEHHUE).

HaxoauTe 4acTOThl YKCIOBBIX 3HAYEHUM W YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yibTaTaM U3MEpPEHUN U HAOJIIOICHU.

Haxonute BEpOATHOCTH CIy4alHBIX COOBITUN B OMBITAaX, 3HAs BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITUH, B TOM WYHCIE B ONBITAX C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU.

Wcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIY4aHOr0 3KCIEPUMEHTA,
nuarpamMMmbl Didiepa, YiciIoBas mpsiMas.

OnepupoBaTh MOHSITUSIMH: MHOXECTBO, IOJAMHOXECTBO, BBINOJIHATH
omepaluyu  HaJ, MHOXECTBaMU: OOBEIUHEHHE, TepecedeHue, JIOMOJIHEHUE,
NEPEUYUCIISITH AIIEMEHTHI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOMXECTB.

Hcnonb3oBaTh Tpaduueckoe MPENCTABICHHE MHOXECTB U CBSI3EH MEXITY
HUMH I ONTMCAHUSI TIPOLIECCOB M SIBJICHUM, B TOM YHMCIIE TIPU PEIICHUU 3a/1a4 U3
JPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

K xonHmy oOyuenus B 9 kiiacce OOy4arolmuiCsA TMOMYYUT CIEIYIOIINE
pPEAMETHBIE PE3YIbTATHI:

N3Bnekath u mnpeoOpa3oBbiBaTh HH(POpPMaAIMIO, TMPEACTABICHHYIO B
pa3JIMUHBIX MCTOYHUKAX B BHUJIE TaOJMI], auarpaMM, TpauKoB, MPEACTaBIATH
JaHHBIE B BHJIC TAOJINII, TUarpaMM, rpaduKoB.



PemaTte 3amaunM oOpraHu3OBaHHBIM NEepeOOpPOM BApPHUAHTOB, a TaKKE C
UCIIOJIb30BaHUEM KOMOUHATOPHBIX MPABUI U METOJIOB.

Hcnonp3oBaTh omnucarelbHble XAPAKTEPUCTUKHU 11 MACCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEHNE 3HAYEHUS U MEPBI PACCEUBAHUSL.

Haxonuth 4acToThl 3HAYEHU M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ynbTaTamMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU.

HaxoauTe BEepOSITHOCTH Clly4alHBIX COOBITHII B MU3YYEHHBIX OMbBITAX, B TOM
YHUCJIE€ B OMNbBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUAX
VICTIBITAHUH J10 IIEPBOI0 YCIIEXa, B CEPUAX UCHIBITAaHUNU bepHyIln.

NUmerp mnpencraBiieHME O CIy4alHOM BEIMYMHE U O pacCHpeNcCHUU
BEPOSATHOCTEMN.

Nmerp mnpencraBieHne O 3aKoHE OONBIIMX YHUCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHON M3MEHUYMBOCTU M O POJIM 3aKOHA OOJBIIUX YHUCEN B
IpUpOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne ni/m KonTpoasnbie | IIpakTnueckne
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
bubnunorexa LIOK
L TlpecTaBieHHe AaHHEX ! 0 2 https://m.edsoo.ru/7f415fdc
bubnunorexa [IOK
2 OnucarenbHas CTaTUCTHKA 8 0 1 httos://m.edsoo.ru/7f415fdc
. bubnuoreka [IOK
3 Citysaiinas H3MCHIHBOCTE 6 0 L https://m.edsoo.ru/7f415fdc
bubnunorexa LIOK
4 Breerme B Teopuio rpagos 4 0 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacTOTa CIIy4aiiHOTO 4 0 1 bubmmorexa LIOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [IOK
6 O0001Ienne, CUCTEMATH3AIMA 3HAHUH 5 2 httos://m.edsoo.ru/7FA15fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM undposBbie
Ne n/m P Konrpoabubie | IIpakruyeckue (1udpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI
pecypchbl
butmmoreka [IOK
1 Hosroperue kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
5 OnmcarenpHas cTaTicTUKa. PaccenBanue 4 bubmuorexa [JOK
JTaHHBIX https://m.edsoo.ru/7f417fb2
bu6nmorexa LIOK
3 Muroskectsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [IOK
4 BeposiTHOCTB ciTy4aifHOTO COOBITHSA 6 1 httos://m.edsoo.ru/7f417f62
bubmuorexa [IOK
S Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Coryuaifaeie coOLITHs 8 https://m.edsoo.ru/7f417fb2
. bubmuorexa [IOK
7 O0001Ienne, CUCTEMATH3AIMI 3HAHUH 4 2 httos://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaunmeHoBaHmMe pa3aeioB U TEM uudposBbIe
Ne n/m P Konrpoabubie | IIpakruyeckue (1udpp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypchbl

butmmoreka [IOK
. Hosroperne kypea 8 kacca 4 https://m.eds00.ru/7f41a302

bu6mmoreka LIOK
2 DJIeMEHTBI KOMOMHATOPHKH 4 1 https://m.edsoo.ru/7f41a302

3 I'eoMeTpuueckass BEpOATHOCTH 4 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41a302

bubmmoreka [IOK
4 Henbrranns bepuyium 6 1 https://m.edsoo.ru/7f41a302

. bubmuorexa [IOK
5 CryaaiHas BemuHa 6 https://m.edsoo.ru/7f41a302

but6mmoreka [IOK

1 1
6 O6obmerme, KoHTpOI, 0 https://m.eds00.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka (Anredpa ) 7 kinacc noa peaakuueint C.A.

Marematuka (Anreopa ) 8 kiacc noja peaakuueit C.A.TenskoBCKOro
Maremartuka (Anreopa) 9 kinacc non pegakmueit C.A.TensakoBckoro
Martematuka (I'eomerpust) 7- 9 non penakmueit Atonocsina JI.C.,byty3oBa
B.®.

BepositHocth 1 cratuctuka 7-9 1.P.Beicoukuii, 1.B. Slmenko

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA
CamocTosiTeNnbHbIE U KOHTPOJbHBIE pa0OThI 101 pefakuuen TensikoBCKoro
C.A.

CaMocTosiTeNnbHbIE U KOHTPOJIbHBIE PA0O0THI oA peaakiueil AtonocsHa JI.C.
byry3osa B.®.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubauoreka IIOK https://m.edsoo.ru/7f42a900 , https://lesson.edu.ru/02.2/07
, https://lesson.edu.ru/02.3/07



https://m.edsoo.ru/7f42a900
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.3/07

