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HOACHUTEJIBHASA 3AIIMCKA

AJiredpa sBISETCS OJHMM U3 OINOPHBIX KYPCOB OCHOBHOI'O OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUCHUE IPYTUX JUCIUIUINH, KaK €CTE€CTBEHHO-
HAy4YHOTO, TaK W TYMaHHUTApHOTO IMKIOB, €€ OCBOEHHE HEOOXOAMMO IS
NPOJOJDKEHUsI 00pa30BaHus U B IOBCETHEBHOM U3HU. PazButre y oOydaromuxcs
HAyYHBIX TMPEACTABICHUN O TMPOUCXOKIACHUM M CYITHOCTH alTreOpandecKux
abcTpakimii, cnoco0e OTpaKeHUsT MaTeMaTUYECKON HAYKOW SIBJICHUN U TPOIECCOB
B TPUPOJI€ U OOIIECTBE, POJIM MATEMATHUYECKOTO MOCIUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
U Ka4yeCTB MBIILJICHUS, HEOOXOIUMBIX JJIsi aJanTalii B COBPEMEHHOM LU(POBOM
obmrectBe. M3ydyenue anreOpbl oOeclieyuBaeT pa3BUTHE YMEHHUS HaOJII0aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS W BBHIBOJFI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI O0YYalolUXCs: OHM MCHOJB3YIOT JIEYKTUBHBIE U
WHIYKTUBHBIE PACCYXACHUSA, 0000IICHHEe M KOHKPETU3AIMIO, a0OCTparupoBaHue 1
anajorutro. OOyueHuwe  anreOpe  mpeanosaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIBHOCTH OO0YYalONIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 ABJISETCS pealn3anuen JesTeIbHOCTHOTO MIPUHITUIA OO YUCHHS.

B crpykrype mporpammbl y4eOHOro Kypca «Anrebpa» i OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT CO/AEPKATETbHO-METOANYECKHE
auHUM: «Hucna v BeIYUCIHEHUS», «ANreOpandyeckue BHIPAKECHUS», «Y paBHEHUS U
HepaBeHCTBay, «DyHkmuuy. Kaxmas w3 3THUX copep:KaTeIbHO-METOIUYECKUX
JMHUHN pa3BUBAETCS HA MPOTHKEHUHU TPEX JIET U3yUEHUsS Kypca, B3aUMOCHCTBYSI C
IPYTUMH €r0 JMHUAMU. B Xome wu3ydeHus ydeOHOro Kypca OOYYaroIIuMCs
NPUXOAMUTCS JIOTUYECKU PacCyKJIaTh, HUCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHbBIN
s3bIK. B CBSI3M ¢ 3THM B mporpammy y4eOHOTo Kypca «Anredpa» BKIFOYCHBI
HEKOTOPbIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOIUMUCS
OCHOB  YHHMBEpCAJIbHOIO MaremaTtuueckoro s3bika. ConepxkaTelbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO ydeOHOTO Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMM «UwWcna W BBIYUCICHUS» CIYKUT OCHOBOW IS
JANTbHEHNIIero U3y4yeHruss MaTeMaTUKHU, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTUYECKOTO MBIITUICHHS, (DOPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX /ISl TIOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMU W UPPANUOHATIBHBIMH YHCIAMH, (OPMUPOBAHUEM



MPEJACTABICHUM O JEUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUHU OTHECEHO K CpeHeMYy 0011eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYHAIOIIUXCS
MaTeMaTHYEeCKOro amnmapara, HEOOXOJMMOTro JUIsl pelieHus 3ajlad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM Marepuajg TPYNIUPYETCS BOKPYT
palMOHANBLHBIX BhIpKEHUH. Anredpa JeMOHCTPUPYET 3HAUEHUE MAaTeMaTUKU Kak
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYEeCKUX MOJeled, OMUCaHHS IPOIECCOB H
SABJICHUM peampHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxke
JTanbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO MBINUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JJIsI OCBOCHHMSI Kypca UH(MOpPMATUKH, U OBJIAJCHUE HaBBIKAMHU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Coneprxanre (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
O0y4YaroIMMUCS 3HAHUK O (PYHKIMSAX KaK BaXKHEHIIEH MaTeMaTH4eCKOW MOJeNn
JUTSL OMIMCaHUSl ¥ UCCIIEOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUN B MPUPOJIE
u obOmectBe. M3ydeHue marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIUXCS
YMEHHUS UCIOJIb30BaTh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHMBOJIMUECKHE, Trpaduueckue, BHOCUT BKjIaJg B (OpMHUpOBaHUE
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CornmacHo yueOHOMY IlaHy B 7-9 kiaccax wu3ydaercs YYeOHbBIH Kypc
«Aunredpa», KOTOpPBIA BKJIOYAET CJEAYIOIINE OCHOBHBIE pPa3Jielbl COJACPIKAHMUS:
«Yucna u BBIUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN.

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



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO0Jl OT OAHOW (POPMBI 3aMHUCH
npobeit k apyroi. IloHATHe palMoOHAJbHOTO YHCJA, 3aluCh, CpPaBHEHUE,
yIOPSJOYMBAHUE PAIMOHAIBHBIX  4uCeNn. ApudMernueckue JCHCTBUS C
palMoHaIbHBIMM yncliamMu. PenieHue 3aay U3 peaibHOM MPAKTUKUA HA YacTH, HA
JIPOOH.

CreneHb C HaTypaJbHBIM T[IOKa3aTeNeM: OmpeneseHue, Mnpeodpa3oBaHue
BBIpaKEHUN Ha OCHOBE OMPEENICHHUS, 3aMUCh OONbIIKX yncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JpoOU B BUJIE MPOIEHTOB. TpyU OCHOBHBIC 3aJ]a4u Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4YucCle TipsMas W oOparHas
IIPONOPLIMOHAIIBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3HA4YEHHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanue OYKBEHHBIX BBIPAKEHHI,
TOXXKJIGCTBEHHO paBHBIE BBIPAKCHHS, TMpaBWIa MpPeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPHITUS CKOOOK U MPUBEIAEHUS MOJOOHBIX CllaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowiensl U MHOrowieHbl. CreneHb MHOrousieHa. Clo0KeHue, BBIYMTAHUE,
YMHOXXE€HUE MHOrOwIeHOB. DOopMyinbl COKpAIEHHONO YMHOXEHHS: KBaJpar
CyMMbl M KBajJpar paszHocTh. @opmylia pa3HOCTH KBaJparoB. PasznoxeHue
MHOT'O4YJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

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

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pEUICHHE JMHEUHBIX ypaBHEHUU. CocTaBiIeHUE YpaBHEHHU 10
YCJIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1a4 ¢ MOMOILBbIO YPAaBHEHH.

JIuneliHOe ypaBHEHHE C JBYMsI MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YpaBHEHU C JAByMsI NEPEMEHHbIMU. PelleHue cucrteM ypaBHEHUM
CIocOOOM TOACTaHOBKHU. [IpwMepbl perieHusi TEKCTOBBIX 3a7ad C IMOMOIIBIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoid. HucnoBble mpomMexyTku. Paccrosinue Mexay
JIBYMSI TOUKaMH KOOPAMHATHOM MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM uiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (HhOpMyIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMmocteid. Ilonsrtue ¢ynkuuu. [padux
¢dbynkiuu. CoiictBa pynkumii. Jluneninas gyukius, e€ rpaduk. ['padux GyHkmm
y = |X|. I'padmdeckoe pemieHne JIMHEHHBIX ypaBHEHUH W CHCTEM JIMHCHHBIX
YPaBHEHH.

8 KUIIACC

Yucaa v BLIYMCICHUS

KBagparubiii kopeHb u3 uucna. [loHsTHe 00 UppalMOHAIBLHOM YHCIIE.
JecsaTuanble TpUOTMKEHUST UPPAITMOHANIbHBIX yKcenl. CBolicTBa apuMEeTHIECKUX
KBa/IPATHBIX KOPHEN U UX MPUMEHEHHE K IPEoOPA30BAHUIO YUCIOBBIX BBIPAKEHUIM
Y BBIYHCIICHUAM. J[€MCTBUTEIbHBIE YHCIIA.

Crenens ¢ UenbpIM NIOKa3aTeneM U e€ cBorictBa. CTaHmaapTHAs 3alKCh YUCIA.

Anre0Opaundeckue BbIpaKeHUIAJredpaniecKkue BbIpaskeHust

KBamparHeii  TpéxwieH, pas3iio)KEHHE KBaJpaTHOrO TPEXWIEHA Ha
MHOKHTEIIH.

AnreOpandeckass npodb. (OCHOBHOE CBOWMCTBO aireOpanveckol apoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXECHUE, JICJICHUE anredpandeckux JapoOei.
PanonanbHbie BRIpXKEHUS U UX TpeoOpa3oBaHue.

YpaBHEHMS U HEpABEHCTBAY PABHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyia KOpHEH KBaJpaTHOrO ypaBHEHHS.
Teopema Buera. Penienue ypaBHEHHU, CBOASAIINUXCS K JIMHENHBIM U KBaJPATHBIM.
[Ipocreiiiue ApoOHO-palMOHAIbHBIE YPaBHEHUS.

I'paduueckas uHTEpripeTanysi ypaBHEHUM C ABYMs MEPEMEHHBIMU U CUCTEM
JIMHEVHBIX YPAaBHEHUM C JByMs NEpeMEHHbIMU. [Ipumepbl pelieHuss cucrem
HEJIMHENHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoOOM.

HucnoBble HEpAaBEHCTBA U UMX CBOWCTBA. HepaBeHCTBO ¢ OTHOM EPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHENHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitue ¢ynknuu. OOmacTe ONpeAeTeHus W MHOXKECTBO 3HAYCHUH
dbyukuuu. Criocoos! 3aaHus PyHKIIUA.



I'padpux dynkuuu. Urenue coilcTB (yHKuuu no e€ rpaduxy. IIpumepsr
rpaduKoB HYHKIHA, OTPAKAIOIMINUX PEATbHBIE TIPOIIECCHI.

OYHKIIMK, OMUCHIBAIOIINE TPAMYIO H OOpaTHyl0 MPONOPIIMOHATIBHBIC
3aBrcHMOCTH, uX rpadukn. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pelieHre YpaBHEHU U CUCTEM YpaBHEHHIA.

9 KVIIACC

Yucaa v BbIYMCICHUS

PanronanbHbie 4mciia, uppalvoHaIbHbIE YKCIa, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHbIE 1poOH. MHOXKECTBO 1€MCTBUTENbHBIX YUCEIN, AEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEYHBbIE JECATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIy MHOKECTBOM JEHCTBUTENBHBIX YACET U KOOPAUHATHOMN NPSIMOM.

CpaBHeHME JEHCTBUTENBHBIX 4YHCeN, apudMeTudyeckue JEeHCTBUA C
JEACTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroIIEM MHUpE.

[TpuOnmkEéHHOE 3HaUEHUE BETMYUHBI, TOYHOCTH NMpUOIMmKkeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3yJbTaToB BEIYUCICHHM.

YpaBHeHUs] U HEPABEHCTBA

JIuneriHOe ypaBHEHUE. Penmienne ypaBHEHUN, CBOIAIIUXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K KBaJAPAaTHBIM.
bukBaaparnoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIECHEN pa3JIOKEHUEM HAa MHOXKUTEIIU.

Pemenue npoOHO-palOHAIBHBIX YpaBHEHM. PerieHue TEKCTOBBIX 3ajaad
anreOpandyecKuM METOJOM.

VYpaBHeHue ¢ AByMs NepeMEeHHbIMU U ero rpaduk. PemieHue cucrem JByX
JIMHEWHBIX YPaBHEHUM C IByMs IEPEMEHHBIMU. PenieHne cucTeM AByX ypaBHEHUM,
OJTHO W3 KOTOPBIX JHUHEHHOE, a Jpyroe — BTOpoil cTeneHu. [ 'paduueckas
MHTEpIIPETALNS CUCTEMBI YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Peliienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIocoOoM.

UucnoBble HEPABEHCTBA U UX CBOICTBA.

Pemienne nUHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOW. PemieHue cucrem
JMHEHNHBIX HEPAaBEHCTB C OJHOW NepeMeHHOW. KBaaparHble HEpaBEHCTBA.
I'paduueckass wmHTeprnperanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMH.

OyHKIMNPYyHKIAU

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. IlapaGona, KoopauHATHI
BEPILIHHBI TapadoIbl, 0Cb CAMMETPHUH MapadOJIbL.



Ipadukn byrxmmii: y = kx, y = kx + b, y = k/x, y =x3, y =V, y = |x| , u ux
CBONCTBA.

UucnoBele  mocieaoBaTeabHOCTUUHCIOBBIE  MOCAEI0BATEIbHOCTH M
Nporpeccuu

IToHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE I10CIEN0BATEIBHOCTH
peKyppeHTHOH dopmMynoi u popmyIioit N-ro uieHa.

Apudmernueckass u reomerpuyeckas nporpeccur. dopmynsl N-ro uieHa
apu(MeTnyecKo 1 reoMeTpUYECKOM Mporpeccuii, CyMMbI IEPBBIX N UJIEHOB.

N300paxeHne dIeHOB apu(PMETHUUECKONM W TE€OMETPHUECKOH Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIbHBIA POCT.
CI10XHBIE TIPOLIEHTBI.



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

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTHKEHMSIM  POCCUMCKHUX
MAaTE€MATUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJIbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN I'pa)<1aHWHA U peau3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBJICHUM, MPOLEAYp IPakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C IPAaKTUYECKHUM NPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MAaTE€MAaTU4YECKOM HAIIPABIEHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMATHYECKOTO
o0pa3oBaHusl Ha MPOTSHKEHHHM BCEHM JKMU3HU I YCHEIIHOW MpOoQecCHOHANbHON
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 OSMOLMOHAJIBHOMY M  3CTETUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
oOuiecTBa, MOHMMAaHHEM MAaTEMaTHUYECKOM HAYKHM Kak c@epbl YeI0BEYECKON
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKOW KYyJbTYpPOW KaK CPEICTBOM
NO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUINMMU HABBIKAMHU MCCIIE0BATEIbCKON
NEeATEIbHOCTH;



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

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
3JI0POBbS, BEACHUS  3J0pOBOro o00pa3a KU3HU  (30pOBOE  MHUTaHUE,
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 BOCIIMTAHUE:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OLIEHKM KX BO3MOJKHBIX MOCJIEACTBHUM JIsI OKPYXKAIOWIEW Cpeabl, OCO3HAHHEM
IJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MMYTEeH UX PELICHHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUThCS Yy JPYTUX JIOJIeH, MPUOOpeTaTh B COBMECTHOH JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(MUIIMTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, TNTAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MIOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

baszoBble Jjornyeckue 1efcTBUA:

e BBIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUM MEXIy MNOHATHUAMH, (OPMYIUPOBATH
ONpEACIICHUs]  MOHATUM, YCTAHABIMBAaTh CYIIECTBEHHBIH MPHU3HAK
KJ1accu(UKauy, OCHOBaHUA i1 OOOOIIEHHS M CPaBHEHUsS, KPUTEPHUH
MIPOBOJIMMOTO aHAIM3a;

e BOCIpUHUMATh, (QOpPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENbHbIE U OTPULATENbHBIC, €IMHUYHbIC, YacTHbIE MU OOUIHE,
YCIIOBHBIE;



BBISIBJISITh ~ MaT€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpEUMsl B (pakTax, AAHHBIX, HAONIOACHUSAX U YTBEPKICHUSX,
npeajaraTb  KpUTEpPUM I BBIABICHHS ~ 3aKOHOMEPHOCTEM  H
IIPOTUBOPEYHNIA;

JieNaTh BBIBO/IbI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VMHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30upaTh J10Ka3aTelbCTBa MaTEMAaTHUECKUX YTBEP)KIEHUH (IpsMbIe U OT
IPOTHUBHOI0), MPOBOAUTH CAMOCTOSATEIBLHO HECJOXKHBIE JOKa3aTelbCTBa
MaTeMaTUYeCKUX (PaKTOB, BBICTPAMBATH APryMEHTAllMI0, MPUBOAMTH
IpUMEpPBI U KOHTPIIPUMEPBL, 00OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh croco0 pelieHus y4yeOHOW 3aaadu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pElICHUs, BbIOMpaTh HauOoyee MOAXOASIIUA C YYETOM
CaMOCTOSITEIIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITEJIbHO YCTAaHABIMBAaTh MCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXHBIM
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCJIENOBAHME  TIO  YCTAHOBJIECHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOJIOJEHUS, UCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHHIA;

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 PELICHHS 3a/1a4U;

BbIOHMpaTh, AHAJIM3UPOBATh, CUCTEMATU3HPOBaTh W HMHTEPIPETUPOBATH
uH(GOpPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMpaTh (opMy TMpeAcTaBieHHsS HWHOOpPMAIMM W WUIIOCTPUPOBATH
pelaeMble 3aJayd CXE€MaMHM, JAuarpaMMaMiy, HWHOW Tpaukod H HUX
KOMOWHAILIUSIMU;

OLICHUBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPHUSIM, MPEAJIOKEHHBIM
YUUTENNEM WIN CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



BOCTIpUHUMATh ©  (OPMYIHUPOBATh CYXKICHHS B COOTBETCTBUU C
YCIOBUSIMHU M LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOUYKY 3PEHUS B YCTHBIX M NHUCHbMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS MO
XOJIy pelIeHus 3aa4i, KOMMEHTHPOBATh IMOTYYCHHBIN Pe3yNbTaT;

B X0JIe OOCYXKICHHsI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMon 3ajauu, BbICKa3bIBaTh UJI€U, HAllEJIEHHbIE HA MTOUCK
pellIeHUs, COMOCTaBISATh CBOU CYXKICHHS C CYXKICHUSIMH JIPYTHX
YYaCTHUKOB JHMANOora, oOHApyXKHBAaTh Pa3IMdMe W CXOJCTBO TMO3HIINMA, B
KOppeKTHOH popme GpopMyIrpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;
OpEICTaBIsATh  pe3ylbTaThl  pelIeHus  3aJadd,  SKCIEPUMEHTA,
UCCIIEJIOBAHMSA,  MPOEKTa,  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAIlN U OCOOCHHOCTEHN ayAUTOPHH;
INOHMMaTh ¥ HCIONb30BaThb  NPEUMYLIECTBA  KOMAHOHOM U
UHIMBUYaJIbHON paboThl NpU pEIIEHUH Y4YEOHbIX MaTeMaTHYECKUX
3a1ad4;

NPUHAMATH 1IE]Ib COBMECTHON AESITETbHOCTH, TUIAHUPOBATh OPTaHU3AIIUIO
COBMECTHOM paboThl, pacnpenensaTb BUAbBI pPadOT, JOroBapuBaTHCA,
o0CyXIaTh MPOLIECC U pe3yJbTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIbKUX
JIIO/ICH;

y4yacTBOBaTh B TIPyNHoBBIX (opmax paboTel (0OCyxIeHUsd, O0OMEH
MHEHUSIMH, MO3rOBbI€ IITYPMBl U JIPyrH€), BBIIOJHATH CBOK YacTb
paboThl U KOOPAUHUPOBATH CBOU JEHCTBUS C APYTUMU YJICHAMHU KOMAaHIbI,
OLIEHUBATh KadyeCTBO CBOET0 BKJaJa B OOLIMI MPOIYKT MO KPHUTEPHUSIM,
copMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO COCTABJISITH IUIAH, aJICOPUTM PEHICHUA 3aJaud (WU €ro
4acTh), BBIOMpATh CIOCOO0 peHieHUs ¢ YYETOM HUMEIOLIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH C YIETOM HOBOM MHGOPMAITHH.

CﬂMOKOHTpOJIb, AMOIHUOHAJIBLHBIN UHTEJLJIEKT:

BJIAJE€Th CHOCOOAMM  CaMOINpPOBEPKH, CAMOKOHTpOJS Ipolecca U
pe3yipTara pelieHus MaTeEMaTUYECKOU 3a/1a4H;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IPH PEIICHUU
3a1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBbHOCTH HA OCHOBE HOBBIX
00CTOSATENbCTB, HAWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU IIOCTABIECHHOU LIEIU
U YCIIOBUSIM, OOBACHATH MPUYUHBI TOCTHKEHUS WU HEAOCTHKEHUS 1IEIIH,
HAXOJUTh OLIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenuss B 7 kJiacce OOYYalOIIMIICS TOMYYHUT CIEAYIOIINE
peIMETHbIE PE3yJIbTAThI:

Yucsia 1 BBIYUCJICHUS

BrimonasTh, codeTas YCTHbIE M THChbMEHHBIC MPUEMBI, apudmeTmdecKkue
JEUCTBHS C pallMOHAIBHBIMU YUCIIAMHU.

Haxonute 3Ha4YeHWs YHUCIIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUHN JPOOHBIX BBIPAKECHUM, COJEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU.

[lepexoauTh OoT onHOM (HOPMBI 3aMKMCH YUCEN K APYroi (mpeodpa3oBhIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [I€CATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YNOPSJOYUBATH PAllMOHAIIbHBIC YUCIIA.

OKpyradars yucna.

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

[IpuMeHsT,  NpU3HAKK  JACIMMOCTH,  Pa3JIO)KEHUE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPOMOPLUUOHAILHOCTBIO BEJIWYUH, MPOIEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3aa4 ¢ YYETOM OTpaHUYEeHH, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnonp3oBaTh airedOpandeckyt0 TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHATH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepurarna.

Haxonute 3HadeHUs: OyKBEHHBIX BBIPOKCHHM TPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Breimonuate  npeoOpa3oBaHus — IIEJIOTO  BBIpaKEHHUS B MHOTOWICH
PUBEACHUEM TOJJOOHBIX CIIAaraeMbIX, PACKPHITHEM CKOOOK.

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

OcCyIIecTBIATh PA3I0KEHUE MHOTOWJICHOB HAa MHOMXUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKU  CIIAraeMbIX,
npuMeHeHUsT GOPMYI COKPAIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, U3 pPeaTbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMU IIOKA3aTEISIMHU IS
peoOpa3oBaHMs BRIPAKCHH.



YpaBHeHus 1 HEpaBeHCTBA

Pemarp nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHSSA IpaBuia
Iepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YHACITIO KOPHEM YpaBHEHHUS.

[IpumensTh rpadpuyeckre METOIbl IPHU PELICHUN JIMHEWUHBIX YPABHEHUN U HX
CUCTEM.

[lonGupate mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C IBYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
IBYMsI TNEPEMEHHBIMH, MOJb3YSACh TpaUKOM, NPUBOJUTH MPUMEPHI PELICHUs
ypaBHEHHUS.

Pematp cucteMbl JBYX JIMHEHMHBIX YpaBHEHUH C IByMs IEPEMEHHBIMHU, B TOM
qucie rpadpuuecKu.

CocTaBnsaTe M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUII 1O YCJIOBHIO 3a/ayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3yJIbTaT.

DyHKUNHA

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, UHTEPBAJIbI, 3aAIUCHIBATH YHCIOBBIE IPOMEXYTKH Ha
anreOpanyecKkoM si3bIKe.

OrMedaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKINA Y = |X|.

OnuceiBaTh C MOMOMIbIO (YHKIUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, PACCTOSHHME, II€HA, KOJIHMYECTBO, CTOMMOCT,
IPOU3BOAUTEIBHOCTD, BpEMsl, 00bEM paOOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco0 MpEACTaBICHUS U aHaiIu3a WH(OpMAIUH,
U3BJIEKAaTh U UHTEPIPETUPOBATH HH(POPMALINIO U3 IPA(PUKOB PeaIbHBIX MIPOLECCOB
Y 3aBUCUMOCTEM.

K xonmy o0yuenuss B 8 kiacce oOydaromMiics TMONYYHUT CIEAYIOIIHE
IpeIMETHbIE PE3YyJIbTaThI:

Yuciaa 1 BBIYMCICHUS

Hcnonp30BaTh HadaJIbHBIE IPEACTABICHUS O MHOXXECTBE JIEHCTBUTEIBHBIX
YHCell JUIsl CPABHEHMSI, OKPYTJIEHUSI U BBIUMCIEHUM, N300paxaTh JIEHCTBUTEIbHbBIC
Yyyciaa TOYKaMU Ha KOOPAUHATHOW MPSMOMU.

[IpumeHaTh mOHATHE apU(PMETHUYECKOrO0 KBaJPAaTHOTO KOPHs, HaXOAWUThb
KBaJI[paTHbIE KOPHH, HCIIOJb3YysSd MPU HEOOXOIUMOCTU KaJbKYJSITOpP, BBIIOIHSATH
npeoOpa3oBaHUsl BBIPAKEHUM, COJEpKallUMX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEWN.



Hcnonp3oBaTh 3anmucy OOJIBIIMX W MAJIBIX YMCENl C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpumeHAT, NOHATHE CTENEHW C LEIbIM IOKA3aTEJNEM, BBITOJHATD
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAXKEHUI
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PackiianpiBaTh KBagpaTHBINA TPEXWIEH HA MHOXKUTEIU.

[IpumensaTH peoOpa3oBaHUs BRIPAKCHUM ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHEHBIE, KBaJpaTHbIE YPABHEHUS W PalMOHAIbHBIC YPaBHEHUS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPABHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE C IPUMEHEHNEM TrpadUueCcKuX MPEACTaBICHUH (YCTaHABINBATH, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUM PEMICHHUS, €CIIM MUMEET, TO CKOIbKO, U
npouee).

[TepexoauTh OT clOBECHON (OPMYITHPOBKHU 3a7adul K €€ anreOpamveckoit
MOJEIM C TIOMOLIBI0 COCTABJICHUSI YPAaBHEHUS WM CHUCTEMBI YPaBHEHUI,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOTYUYEHHBINA PE3yJIbTAaT.

[IprMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB I CPABHEHUS, OLECHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, JaBaTh
rpadMyecKy0 HWJUTIOCTPALIMI0O MHOXKECTBA PEIICHUM HEPABEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOyHKIUU

[TornmaTe ¥ KCMONB30BaTh (DYHKITMOHAIBHBIE TIOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE O00O03HAYCHMsI), OMPENCIATh 3HAUCHHE (QYHKIUH 1O 3HAYCHUIO
aprymeHTa, orpeienaTh 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 obyuenus B 9 kJjacce o0Oyyarouuics TMOMYYUT ClEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

CpaBHMBATh M yHOPSAOUYNBATH PAIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIIA.

Breinmonuate apudmerudeckue AEHCTBUS € PAIlMOHAIBHBIMU  UYHCIIAMH,
coueTrass YCTHbIE U MUCBMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMU YUCIIAMHU.



HaxonuTh 3HaueHus CTENEHEW C LENbIMU I[OKA3aTesiIMU U KOPHEW,
BBIUNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE 4YHCJIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE U KBaApaTHbIE YpPaBHEHUs, YPaBHEHMS, CBOISLIMECS K
HUM, TIPOCTEHUTIIHIE TPOOHO-PAIIMOHATIFHBIC YPaBHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YPAaBHEHHN C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

PemaTte TekcToBBIE 3amauyM  aNreOpauvyecKuM CIOoCOOOM C  MTOMOIIBIO
COCTaBJIEHUS YPABHCHHUS WJIA CUCTEMBI JIByX YPABHEHUM C ABYMS EPEMEHHBIMH.

[IpoBoauTh NpocTENIIne UCCIIEA0BAHU YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKuX NpeCcTaBIeHUM (YCTaHABIMBATh, UMEET
JY ypaBHEHUE WIM CUCTEMA YPABHEHUW DPELICHHUs, €CIIM UMEET, TO CKOJIBKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbICE HEPABEHCTBA, HM300pa)kaTh
pelLICHUE HEPABEHCTB HA YUCJIOBOW NPSMOW, 3alMCHIBATH PELUICHUE C IOMOILBIO
CHMBOIJIOB.

Pemiate  cuctemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3alUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA PU PELIEHUH PA3JIWYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBath (yHKIMM U3y4eHHBIX BHJOB. [loKa3piBaTh 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 (DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth W n300pakaTh CXeMaTHYECKH TpaduKH KBAJAPATUYHBIX (PYHKITUH,
OIKCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIIHH 1O MX TpaduKam.

Pacno3naBaTh kBagpatuyHyro QyHKIHIO 110 (GOpMysie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIUN U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUH.

Yuc10Bble MOC/I€0BATEIbHOCTH M IPOrPeCcCUH

PacriosnaBaTh apupMETHUYECKYyI0 M TEOMETPUYECKYI0 TPOTPECCHH TpU
Pa3HbIX cOco0ax 3a/laHus.

BbINONHATE  BBIUMCIACHHMS C HUCHOJb30BaHUEM (oOpMyln N-ro  4ieHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCcruid, CyMMBbI TIEPBBIX N YJICHOB.

N300paxaTh YIEHHI MOCIEIOBATEILHOCTH TOYKAMHU Ha KOOPAWHATHOU
IUIOCKOCTH.



Pemate 3agaum, CBS3aHHBIE C UYHMCIOBBIMHU IIOCIIEIOBATEILHOCTSIMU, B TOM
Yyuce 3aJa4yd U3 peabHOMN KM3HM (C MCIIOIb30BaHUEM KaJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N HaumenoBanun | KoanuyecTBo 4yacos JIEKTPOHHBIE
" | e pa3aesioB H (uudposbie)
n/ Bcer Kontpoasnsl | IIpakTnuyeckn
TeM o0pa3oBaTe/bHbIE
I 0 e paboThbI e paboThbI
NMPOrpamMMblI pecypchl
Yucna u
bubmuorexa [IOK
BBIUMCIICHHUS.
1 25 1 https://m.edsoo.ru/7f415b
Panmmonanbubie 90
qucia T
bu6nuorexa [IOK
Anrebpanuec
2 rebpatticert 27 1 https://m.edsoo.ru/7f415b
€ BBIPAKCHHS %0
v bubmuorexa [IOK
paBHEHUS U
3 20 1 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA 90
Koopaunats! u bu6nnoreka [IOK
4 rpaduxu. 24 1 https://m.edsoo.ru/7f415b
DOynKuun 90
THoBTobeHIe K bu6nmmoreka [IOK
5 P 6 1 https://m.edsoo.ru/7f415b
00001IeHne
90
OBIIEE
KOJIMYECTBO
102
YACOB I1O0 0 > 0
[MPOI'PAMME
8 KUIIACC
No HaunmenoBanu | KosmuecTBO 4acoB DJIeKTPOHHbIE
" | e pa3ieioB H (m¢poBbie)
n/ Bcer Kontpoabusl | IlpakTHyeckn
TeM o0pa3oBaTeJibHbIE
n 0 e padoThblI e padoThlI
NPOrpamMmsbl pecypchbl
Yucna u
but6mmoreka [IOK
BBIYHCIICHUS.
1 15 https://m.edsoo.ru/7f417af
KBagparnsie 3
KOpHH h
5 Yucna u 7 bubmuoreka [JOK
BBIYMCIICHUS. https://m.edsoo.ru/7f417af



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

Cremnens ¢ 8
LIEITBIM
MoKasareaeM
Anrebpanuecku
S — bubmunorexa IHOK
3 . 5 https://m.edsoo.ru/7f417af
KBanpatusiii 8
TPEXUIICH B
Anrebpanyecku
S — bu6mmorexa [IOK
4 15 https://m.edsoo.ru/7f417af
Anrebpanyecka 8
s Tpo0b B
YpaBHeHus u
HepaBeHCTRA. bubnmnoreka [JOK
5 15 https://m.edsoo.ru/7f417af
KBanpartusie 8
ypaBHEHUS
YpaBHeHus u
HepaBeHCTRA. bubnmnoreka [JOK
6 13 https://m.edsoo.ru/7f417af
Cucrembl 3
yYpaBHEHUI B
VYpaBHeHus u bubnuotexa [JOK
7 HEPaBEHCTBA. 12 https://m.edsoo.ru/7f417af
HepasencrtBa 8
DYyHKITUN. bubnuotexa [JOK
8 OcHoBHBIC 5 https://m.edsoo.ru/7f417af
HOHATHS 8
DyHKITUY. bu6muoreka [IOK
9 YucoBsie 9 https://m.edsoo.ru/7f417af
GbyHKIIUN 8
ToBTopeHe i butmmoreka [IOK
10 6 https://m.edsoo.ru/7f417af
0000meHue 3
OBIIEE
KOJIMYECTBO 102
YACOB I1O0

[NPO'PAMME



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
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 KJIIACC

KonunyectBo yacos DJIEeKTPOHHBIE
Ne | HammeHoBaHue
(uudposbie)
n/ | pasjesioB M TeM Bcer | Koutpoasn | IIpakTuueck
o0pa3oBaTe/ibHbIE
n NMporpamMmsbI 0 ble padoThI e padoThbl
pecypchl
Yucna u
bu6mmoreka [IOK
BBIUMCIICHHUS.
. 9 https://m.edsoo.ru/7f419
JleicTBUTEIBHBIE
dos
quclia
YpaBHeHuUA U
HEpaBEHCTBA. bubnnorexa [IOK
VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOM dos
IIEpEMEHHOU
VYpaBHeHus u
HeDABCHCTE bubmuorexa [IOK
P ' 14 1 https://m.edso00.ru/7f419
CucrteMsl
) dos
ypaBHEHUI
YpaBHeHus u bubmuorexa [JOK
HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
HepasenctBa dos
but6mmoreka [IOK
DyHKIIUN 16 1 https://m.edsoo.ru/7f419
dos
YucnoBbie bubmuorexa [IOK
MOCJIEIOBATENEHO 15 1 https://m.edsoo.ru/7f419
CTH dos
[ToBTOpEHuUE,
oGoGerHe bubmmoreka [IOK
’ 18 1 https://m.eds00.ru/7f419
CUCTeMaTHU3alHs
3 dos
3HAHHUU
OBIIEE
KOJIMYECTBO
102 6 0
YACOB IIO

[NPOI'PAMME



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
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

HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusi Kak OJMH W3 OCHOBHBIX PAa3/eNiOB IIKOJbHOM MaTeMaTHKH,
UMEIOIMK CBOEH 1EeNbl0 00ECNEeYnTh M3YyUEHUE CBOKMCTB M pa3MepoB (QUryp, UX
OTHOLIEHW W B3aMMHOE pACHOJOKEHUE, OMNUPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTeNbHYI0 JIMHUIO. [[eHHOCTh M3ydeHHs T€OMETPUU HAa YPOBHE OCHOBHOTO
oOurero o0pa3oBaHUs 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIUKUCA YUUTCS MPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKIAEHHUS, CTPOUTH JIOTHYECKUE YMO3aKITIOUEHHUS, TOKA3bIBaTh
VCTUHHBIE YTBEP)KICHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IMPOBOJIUTH
paccykJeHuss «OT TMPOTUBHOIO», OTJIWYaTh CBOWCTBA OT MPU3HAKOB,
dbopmyIUpoBaTh OOpPaTHBIE YTBEPKIACHUS.

Bropoii 1uenpi0 M3yuyeHUs TEOMETPUU SBISETCA HCIONb30BaHUE €€ Kak
WHCTPYMEHTA MpPH PEIIEHUM KAaK MATEeMaTUYECKUX, TaK M MPAKTUYECKHX 3ajiad,
BCTpEUAIOIINXCSI B peanbHOM Ku3HU. OOydyalomuicsa [OKEH Hay4YUThCs
OMPENIENIUTh TEOMETPUUYECKYIO (UTYpy, OMHUCATh CJIOBAaMU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH TUIOMIAh 3€MEJIBHOI'0 YYaCTKa, paCCUYUTATh HEOOXOAUMYIO JTUHY
ONTOBOJIOKOHHOT'O KaOens win Tpedyemble pa3Mephbl Tapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENIbHAS JTUHUSA B U3YYEHUU T€OMETPHUHU.
[Ipu pemienuu 3aga4 MPaKTUYECKOTO XapakTepa OOYUYarOIIUNCA YYUTCS CTPOUTH
MaTEMaTUYECKUe MOJEIN pPEaNbHbIX O KMU3HEHHBIX CHUTYalluid, TMPOBOAUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTh MOJIYUYEHHOI'O pe3yJibTaTa.

KpaitHe BaxkHO TMOAYEPKUBATH CBSI3M TE€OMETPUU C JAPYTUMU YUEOHBIMU
npeaMeTaMi, MOTHBUPOBAThH UCIIOJIB30BATh ONPEIEICHUS FreOMETPUIECKUX PUryp
U TIOHSTHM, JEMOHCTPUPOBATH NMPUMEHEHUE TOJYUYECHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBA3M Haumboiiee SpKO BHUAHBI B TeMax «BekTopbi»,
«Tpuronomerpruueckne cooTHoleHUs», «Meron koopauHat» U «Teopema
[Tudaropay.

VYueOnbiii kypc «l'eomerpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3Ieiibl
conepxkanusi: «['eomerpuueckue ¢Gurypel W WX CBOWcTBay, «M3mepeHue
FEOMETPUYECKUX  BEIUYUHY», «JleKkapTOBbl KOOpPAWMHATHI Ha  TUIOCKOCTH,
«BekTtopbly, «JIBrxkeHus miockoctny, «I[IpeodpasoBanust mogo0us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBogutcst 204 yaca: B 7 kiacce
— 68 yacoB (2 4daca B Hemen0), B 8 kitacce — 68 vacoB (2 yaca B Hepaeno), B 9
KJ1acce — 68 JacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

HauvanbHble nonsatus reomerpun. Touka, psmas, OTpE30K, Jayd. Yroi. Buasl
yrioB. BeprukanbHble U CMEXHbIE yribl. buccekrpuca yria. Jlomanas,
MHOIOyrojibHUK. [lapannensHoCTs M NEPIEHAUKYIAPHOCTD MPSMBIX.

Cummerpuunble  Qurypsl. (OCHOBHBIE CBOHCTBA OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHUH B OKPYKAKOLIEM MHPE.

OCHOBHBIE TIOCTPOEHHUS C IMOMOIIBIO LMPKYJIS WU JIMHEWKU. TpeyrosbHUK.
Bricora, Mennana, OMcCeKTprca, UX CBOMCTBA.

PaBHOOeApEeHHBIN W paBHOCTOPOHHUW  TpeyroibHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa M TMpU3HAKM PaBHOOEAPEHHOTO TpeyrojibHuka. Ilpu3Haku
PaBEHCTBA TPEYT OJIbHUKOB.

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

[IpsamoyronbHblid  TpeyroiabHUK. (CBOHCTBO MeEIHWAHBl MPSMOYTOJIBHOTO
TPEyrojibHUKa,  NPOBEIEHHOM K  runoreHyse. lIpu3Hakm  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTrOIbHBIN TPEYTOJIBHUK € YTIIOM B 30°.

HepaBeHcTBa B reomMeTrpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, Teopema o OoJyblleM yriie U OoJbLIell CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomerpuueckoe MeCcTO TO4YEK. buccekTpuca yria W CEepeIMHHBIN
NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUUECKUE 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 ONHCAaHHAs OKPYXHOCTHU
TpPEyroJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBoucTsa. HacTHble
Cly4yad MapajuienorpaMMoB (MPSAMOYTOJIBHUK, pOMO, KBaapar), WX NPHU3HAKU U
cBoicTBa. Tpamemusi, paBHOOOKas Tpamemnus, €€ CBOWCTBA M IPHU3HAKHU.
[IpsamoyrosbHas Tpanenus.

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

Cpennue nTMHUM TPEYTOJbHUKA U Tpaneuuu. L{eHTp macc TpeyronbHUKa.

[Togobue TtpeyronbHUKOB, Kodhduimment mnomodus. I[lpusHaku mnomoOus
TpeyrodbHUKOB. [IpuMenenne mogo0us mpu pemeHny MPakTUIECKuX 3a/1ad.



CroiicTBa 1omaae reomerpudeckux ¢uryp. dopmynsl s 1uIOMIAIA
TpeyrojibHUKA, TMapajuienorpaMma, pomo6a u Tpanenuu. OTHOIIEHWE TIUIomaaen
OTI00HBIX (UTYP.

Brruncnenve miomanend TpeyroabHUKOB U MHOTOYTOJbHUKOB HA KJIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
MIPAKTUYECKUX 3a7a4.

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

BrnmcanHble M IEHTpalbHBIE YIJIBI, YIOJd MEXKIY KacaTEIbHOM M XOPIOM.
Yrael  Mexay ~XopJamMM U CeKylIMMHU. BrnucaHHble W ONKMCAHHBIE
YETBIPEXYTOJBbHUKN. B3auMHOe pacnonoxeHue [aByX OKpyxkHoctel. Kacanue
okpyxHocTei. OOI1re KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TaHrenc yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOKAECTBO. DOPMYIIBI TPUBEICHMUS.

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

[IpeobpazoBanue noaodus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

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

BekTop, anmHa  (MOOyNb)  BEKTOpA,  COHAINPABIEHHBIE  BEKTOPBI,
IPOTUBOMNOJIOKHO  HANpPaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIE€pallMd HAJ BEeKTOpaMU. PasnolkeHue BEKTOpa MO ABYM
HEKOJUIMHEeapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsspHOE NPOU3BEAECHUE
BEKTOPOB, IPUMEHEHUE JUIs1 HAXOKICHHUSI JUIUH U YIJIOB.

JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOU U OKPYKHOCTH
B KOOpAWHATAX, [IEPECEUYCHUE OKPYKHOCTEM U NpsAMBIX. MeTos KOOpAUHAT U €ro
IIPUMEHEHHE.

[IpaBunbHblE MHOIOYrojabHUKM. JInmuHa OKpyXHOCTH. I'panycHas u
paauaHHas Mepa yrja, BbIUMCICHUE JUIMH AYr OKpyx)HocTeu. [Imomans kpyra,
CEKTOpa, CErMeHTa.

JIBIOKEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (QUryp (dieMeHTapHbIe
npeactasienus). [lapannensueiit nepenoc. [ToBoporT.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHMS MPOrpaMMbl y4yeOHOro Kypca
«"eomeTpus» XapaKTepU3yKOTCS:

1) naTrpuoTHYecKOe BOCIUTAHME:

NPOSIBJIEHUEM HMHTEpeca K MPOHUIOMY W  HACTOSIIEMY POCCUHCKOU
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaT€MaTUKOB U POCCHUMCKOW MATEMATUYECKOM IMIKOJIbI, K HCIIOIb30BAHUIO ATHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOIEAYp IpakIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTHUYECKUX 3a7a4
MAaTE€MAaTU4YECKOM HAIIPABIEHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYAIbHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) acTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K OMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, PACCYKIEHUI, YMEHHUIO BHJETh
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAalMell B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
IpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
oOuiecTa, MOHMMAaHMEM MAaTEMaTHYECKOW HAayKuM Kak c@epbl YeIOBEYECKOU
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaTEMAaTUYECKOW KYJIbTYpOM KaK CPEICTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOopMHpPOBAHHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKa pEQIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIMIEH Cpe/bl, IUIAHUPOBAHUS TIOCTYIKOB U
OLIEHKM KX BO3MOJKHBIX MOCJIEACTBHUM JIsI OKPYXKAIOWIEW Cpeabl, OCO3HAHHEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEAECIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUThCS Y JPYTUX JIOJICH, MPUOOpeTaTh B COBMECTHOM JCSATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCTbI0 B (OPMUPOBAHWM HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TNTAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Ba3oBble Jjoruyeckue JeicTBUA:

e BBIABIIATh W XaPAKTEPHU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMATHYECKUX
00BEKTOB, TOHATHW, OTHOIICHWA MEXIYy IOHATUAMH, (POPMYIHPOBATH
ONIpEeNeNICHUs]  TOHSATUH, YCTaHABIMBATH  CYIMIECTBEHHBIA  TPU3HAK
Kiaccu(uKaum, OCHOBaHUS i OOOOIIEHHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJUMOTO aHAJIH3A,;

e BOCIPHUHUMATh, (QOPMYIHPOBATH MW  MNPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE W OTpUIATEIbHBIC, C€IMHUYHBIC, YacTHbIE W OOIIHeE,
YCIIOBHEIE;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeUHss B (akTaxX, [aHHBIX, HAOJIONCHUSX U YTBEPKICHHSIX,
npenjiaraTh KpUTEPUU JUTsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIONIH30BAHHEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIEHUHN (MPSMBbIE U OT
MPOTHUBHOI'0), TPOBOJUTH CAaMOCTOSATEIHLHO HECIOXKHBIE J0Ka3aTeIhCTBA
MaTeMaTH4YeCKUX (HaKTOB, BBICTpAWBATh aAPTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaWOOJNIEE TOMXONAIMUNA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUNH WHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpPEUYHE, MPOOIEeMY,
CaMOCTOSITEJIbHO ~yCTaHABIMBAaTh KMCKOMOE U JIaHHOE, (OpMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0BAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKy COOOI;
CaMOCTOSITEILHO (POopMyTHUpOBaTh 0000IIEHNST U BBIBOJIBI MO pe3yjIbTaTaM
NPOBENEHHOTO HAOIOCHUS, WCCIIENOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 000OIICHUIA;

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

PabGora ¢ undopmanmei:

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

BbIOMpaTh, aHAJIM3UPOBaTh, CHCTEMATU3UPOBAThb U HHTEPIPETHUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMALMUA M HWUIIOCTPUPOBATH
peliaeMbple 3ajadyd CXeMaMu, JAuarpaMMaMmM, HWHOM TIpadukod M HX
KOMOWHAIIMSMU;

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

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE 1CHCTBUA:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY>KJI€HUS B COOTBETCTBHUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHHS 1O XOAY PEUICHHUS
3a/1a4yv, KOMMEHTUPOBATH MOJIYyYEHHBIN PEe3yJIbTaT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOMN TEMBbI,
npoOJeMbl, pelIaeMoi 3aJauu, BhICKAa3bIBATh HJIEH, HAICJICHHBIE HA MOUCK
pelIeHus, COIMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSMU JIPYyTUx
YYaCTHUKOB JHAaJiora, OOHApPYKHBATh Pa3jM4Me€ U CXOJICTBO TO3HUIIUH, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
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 pelIeHuH Y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

NPUHUMATh 1€JIb COBMECTHOM NE€ATEeIbHOCTH, IUIAHUPOBATh OpraHU3aIUI0
COBMECTHOM paloThl, pachpeaensTb BUIbl pPabOT, JOroBapUBATHCA,
00CYXIaTh TPOIECC U pe3yabTaT paboThl, 00001MAaTh MHEHHUS HECKOJIbKHUX
JIIO/ICH;

y4acTBOBaTh B TPYMIOBBIX (popMax paboTel (0OCYXIeHHs, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh KAa4e€CTBO CBOET0 BKJIaja B OONIUN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CHOCOO pEIICHUSI ¢ YYETOM HMEIOUIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MHGOpMAIIIH.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

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

MPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PEIICHUN 3a/1a4H,
BHOCHUTb KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
HaWJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIbHOCTH MOCTABIECHHON LENU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHXKCHHUS] WJIM HEIOCTHOXKCHHS IIeNH,
HaXOAUTb OIMINOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenus B 7 kJacce OOYYarOIIMIICS TOMYYHUT CIEAYIOIINE
IPEAMETHBIE PE3YIbTATHI:

PacniosHaBaTh UM3ydeHHBIE T'E€OMETPUYECKHE (QUIYpbI, ONpPENeIsITh HX
B3aMMHOE DPACIHOJI0KEHHE, H300pakaTb TI'E€OMETPUUYECKUE (DUTYphI, BBITOIHSTH
YepTeXU MO YCIOBUIO 3anayd. M3MepsTh JMHEWHbIE U YIJIOBbIE BEIUYMHBI.
Pemiats 3a1aun Ha BBIYMCIIEHUE JUIMH OTPE3KOB M BEJIUYUH YTJIOB.

Jlenath TpyOyl0 OLIGHKY JIMHEHHBIX M YIJIOBBIX BEJIWYMH MPEIMETOB B
peaIbHOW >KU3HHU, pPa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl 3THX
00BEKTOB IO MOPSAIKY BETUUHUHBI.

Crpouth 4epTeXH K TEOMETPUUECKUM 3a]1a4aM.

[Tonb30BaThCs MpHU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh
NPU3HAKKU U CBOWCTBA PAaBHOOENIPEHHBIX TPEYTOJIbHUKOB IPH PEIICHUH 3a]1a4.

[IpoBOAUTE JOTMUYECKUE PACCYKIECHUS C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCs NpPHU3HAKAMM PABEHCTBA MPSIMOYIOJIBHBIX TPEYrOJbHHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MPSMOYTOJIbHOrO
TpPEeYrojibHUKA, B PELICHUU T€OMETPUYECKUX 3a]1aY.

Omnpenenars napajijieIbHOCTh NMPSIMBIX C TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekyuas. OnpenensaTh napamuieabHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IIPSAMOU 10 TOYEK APYroM MPsSMOM.

Pemiats 3amaun Ha KileTuaTol Oymare.

[IpoBOANTH BBIUMCIEHHUS M HAXOAUTh YHCIOBbIE UM OYKBEHHbIE 3HAUCHUS
yIJOB B TEOMETPUYECKMX 3a/JadyaX C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJbHUKOB ¥ MHOIOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
IIEpECEUEHNN JABYX MapajuIeNIbHBIX MPSAMBIX ceKyliell. Pemars npakthueckue
3a71a4M Ha HAXOXKJCHUE YIJIOB.

Brnaners mNOHATHEM TIE€OMETPUYECKOrO MECTa TOYEK. YMETh ONPEIeIsITh
OMCCEKTPUCY yIJla U CEpEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKHE
MeCTa TOYEK.

@opMyJIMpOBaTh OMNPEAEICHUSI OKPYKHOCTH M Kpyra, XOpAbl W AUaMeTpa
OKPYXHOCTH, TIOJIb30BaThCSl KX CBOMCTBAMU. Y METh MIPUMEHSATH 3TH CBOICTBA MpHU
penieHny 3aaad.

Braners MOHATHEM OINKMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHTp. [lomb3oBaTbest akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYrojbHUKA IEPECEKAIOTC B OJHOM TOYKE, WU O TOM, 4YTO CEPEIUHHBIE
NEePHEeHAUKYJISAPl K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OTHOM TOUKE.

Bragers moHsATHEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOM O
NEPIEHINKYIIPHOCTH KacaTeIbHOW U paJinyca, IPOBEAEHHOIO K TOUKE KaCaHUs.



[Tonb30BaThCsl MPOCTEHIIMMH T'€OMETPUIECKUMHU HEPAaBEHCTBAMHU, TOHHUMATh
UX MPAKTHYECKUI CMBIC]L.

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

K koHmy oOyuenuss B 8 kJiacce OOyYaromIMiiCs TMOJYYHUT CIEAYIOIINE
OpeaMeTHbIE Pe3YIbTaThI:

PacriosHaBaTh OCHOBHBIE BHUIBl YETHIPEXYTOJBHUKOB, MX DIIEMEHTHI,
N0JIb30BAaThCSl UX CBOMCTBAMM MPU PEIIEHUH F'€OMETPUUECKUX 3a]au.

[IpuMeHATh CBOMCTBA TOYKHM TEPECEUCHHs] MEIUaH TPEYTroibHHKA (LEHTpa
Macc) B peUICHUH 3a1ay.

Bnanerp moHsiTueM cpenHel JMHUHM TPEYrojibHUKA M Tpareluuu, TPUMEHATh
X CBOWCTBA MpPU PEIICHUH TeoMEeTpuYecKux 3azad. llomb3oBaTbecs TeopeMon
dasneca ¥ TEOPEMON O MPOMOPLIHMOHATBHBIX OTPE3KaX, MPUMEHSITh UX JIJIsl PEIICHUS
MPAKTUYECKUX 3a]1a4.

[IpuMeHATh mpu3HAKK MOJ00US TPEYTOJbHIUKOB B PEIICHUH T'€OMETPUIECKIX
3a/1ay.

[Tonb3oBaThesi Teopemoirt [ludaropa npns pemieHuss TEOMETPUYECKUX U
npakTHueckux 3agad. CTpOUTh MaTEeMaTHYeCKyl0 MOJelb B MPaKTUYECKUX
3a/1a4ax, CAMOCTOSITENIBHO JENIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JIJTUHBI.

Brnagerp nDOHATHMSMU CHMHYyca, KOCHMHYyca M TaHIE€HCa OCTPOro yria
IPSIMOYTOJILHOTO TpeyroibHUKa. [1071b30BaThCsl ATUMU MOHATUAMU ISl PEIICHUS
MPAKTUYECKUX 3a71a4.

Boruncnars (paznuyHbIMU crioco0aMu) IUIOMIA/Ib TPEYTrOJAbHUKA U IIOMIaAN
MHOTOYTOJIbHBIX ~ Quryp (mosb3ysicb, TJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHsTh MoydyeHHbIE YMEHHUS B MPAKTHUECKHUX 3a/1a4ax.

Brnaners TOHSATHSMU BIHUCAHHOTO W IEHTPAIBHOTO YTIJa, HCIOJIb30BATh
TEOpPEMBbI O BIUCAHHBIX yIJaX, Yriax MEXIy XOpAaMH (CEKYLUIUMH) U YIiie MEeXIY
KacaTeJIbHON U XOpJ0i MpU PEIIeHUH T€OMETPUYECKHX 3a/1ay.

Bnaners moHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSThH CBOMCTBA
OMKMCAHHOIO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHHUS HA MPAKTHKE — CTPOUTH MAaTEMaTHYECKHE
MOJIETU JUIsl 3aJ1ay peasibHOM YKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C TpUMEHEHUEM TOA00US W TPUTOHOMETPHUH (MONB3YSACh, TJA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K kxoHmy oOyuenuss B 9 kJiacce oOyYaromMiicsi TMOTYYHUT CIEAYIOIINE
IpeIMETHbIE PE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPBIX YIJIOB, HAXOIUTh C HX
MNOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYrojbHUKA («pelieHue



IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXxoauTh (C MOMOIIBIO0 KaIbKYJISTOPA) AJIMHBI
U YIJIbI JIJ1s1 HETaOJIMYHBIX 3HAYEHUH.

[Tonb30BaThest hopMynamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKIECTBOM Il HAXOXKIECHHMS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJIsI HAXO0XKACHUSA PA3JINYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJIbHUKOBY»), INPUMEHATh X IpHU
pELIEHNN TeOMETPUYECKUX 3a1aY.

Brnaners moHsTMSIMH  npeoOpa3oBaHHMS  MOA00MS, COOTBETCTBEHHBIX
AJIeMEHTOB MoA00HBIX (Guryp. [lonb3oBarbest cBONCTBaMU MO100MS TPOU3BOIBHBIX
¢uryp, ymerb BBIYMCIATH JUIMHBI W HAaXOOUTh VYIJIBl Yy TOAOOHBIX (QUTYD.
[IpumensaTh cBoiicTBa MOA00MS B MNPAKTUUYECKUX 3ajadax. YMETb NPHUBOJUTH
npUMepsbl NOT0OHBIX (PUTYP B OKPYKAIOILEM MUDE.

ITonp30BaThCs TEOpEMAMU O IPOU3BEIECHUU OTPE3KOB XOPJ, O IMPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaAPaTe KaCaTEIIbHOU.

[Tonb30BaThCsA BEKTOpaMH, MOHUMATh MX TEOMETPUYECKHM M (PU3MUECKUI
CMBICJ, TNPUMEHATh HMX B pPEHIEHUH T'C€OMETPUUECKUX U (U3NYECKUX 3aaad.
IIprMeHATh CKaISIpPHOE NMPOU3BEAECHNUE BEKTOPOB JJIsl HAXOXKAEHUS UIMH U YIJIOB.

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

Bianers NMOHATUAMU NPAaBUIBHOIO MHOIOYTOJIBHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JyTU OKPYKHOCTH M PaJIMaHHOM MEpHI yIJia, YMETh BBIYUCIATH IUIOLIAb
Kpyra u ero yactei. [I[puMeHsTh nony4eHHbIE YMEHNS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETpUHM (UTYp, TNPUMEHSTh IBHKECHUS
IUIOCKOCTH B IPOCTEUIIUX CIIyYasXx.

[IprMeHATH MONY4YEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKUE
MOJIENIN IS 3a/1a49 PeajbHOW KU3HU U ITPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C NPUMEHEHHEM IOAO0OMS M TPUTOHOMETPUYECKHUX (PYHKUMH (HOIB3YSCh, TIE
HE00XO0ANMO, KaIbKYJISATOPOM).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
o HaumenoBanu @ KosuuecTrBo yacos DJIeKTPOHHbBIE
" | e pa3zenoB u (uudposbie)

n/ Becer | Konrtpoabubl | Ilpakruyecku
TeM o0pa3oBaTejbHbIE

1| 0 e paéoThl e padoThbl
NMporpaMMbl pecypchbl
[Ipocreiimue bubnnoreka [IOK
T€OMETPHUECKH 14 https://m.edsoo.ru/7f415e
€ Qurypsl 1 ux 2e



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

CBOMCTBA.
N3mepenue
T€OMETPUYECKHU
X BCIIMYNH
bubmuorexa [IOK
TpeyronsHUKH 22 1 https://m.edsoo.ru/7f415e
2e
[TapamiensHble
DSMALE. CYMMa bu6mmoreka [IOK
P » TN 14 1 https://m.edsoo.ru/7f415e
YTJIOB 26
TPEYrOJIbHUKA o
OKpyXHOCTb U
« bubmnorexa [IOK
Pyr- 14 1 https://m.edsoo.ru/7f415e
['eomeTpuyeckun %6
€ IOCTPOEHUS -
[ToBTOpEHuME, bubnnoreka [IOK
00o001eHne 4 1 https://m.edsoo.ru/7f415e
3HaHUMN 2e
OBIIEE
KOJIMYECTBO
4 0
YACOB IIO 08
[MPOI'PAMME
8 KIIACC
Kosan4yecTBo yacoB JIeKTPOHHbIE
Ne HaumenoBanue
(uudposbie)
n/ | pa3ienoB H TeM Bcer | KoHTposibH IpakTHyeck
o0pa3oBaTe/bHbIE
I MporpaMmMsbl 0 ble padoThbI ue padboTbl
pecypchl
YeThIpEXYroabHUK bubmorexa LOK
PEXyT 12 1 https://m.edsoo.ru/7f417e
)41
18
Teopema daneca
U Teopema o
HPOTOPLHOHATEH bu6mmoreka [IOK
pomop 15 1 https://m.edsoo.ru/7f417e
BIX OTPE3KaXx, 18
000HbIE o
TPEYrOIbHUKU
[Tmomans. bubmuoreka [JOK
Haxoxnenne 14 1 https://m.edsoo.ru/7f417e
Iomaaei 18
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HOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM mHM(pOBOM MHpPE BEPOATHOCTb M CTATHCTHKA
npuoOpeTaroT BCE OOJBIIYI0 3HAUYUMOCTh, KaK C TOYKH 3PEHMSI MPAKTHUYECKUX
PWIOKCHHUH, TaK U UX POJIK B 00pa30BaHKMM, HEOOXOAMMOM KaKJIOMY YEIOBEKY.
Boszpacraer uucno mpodeccuii, mpu OBIaJ€HUU KOTOPHIMH TpeOyeTcsi Xoporias
0a3oBasi MOATOTOBKA B 00JIACTH BEPOSTHOCTU M CTATHCTUKM, TakKasl MOATOTOBKa

BaXKHA /I MPOJOJDKEHUS 00pa3oBaHUs M JJIs YCHEIIHOM INpodeccroHaTbHOM
KapbepBhl.

Kaxx11p1i1 4esmoBeK NOCTOSHHO MPUHUMAET PELICHHS] HA OCHOBE UMEIOILIUXCS Y
HEro JaHHbIX. A /Ui 000CHOBAHHOT'O NMPHUHSATHS PELIECHUS B YCIOBUSAX HEAOCTATKa
WK M30bITKa UHPOPMALIMU HEOOXOAMMO B TOM UYHCIE XOPOIIO CHOPMUPOBAHHOE
BEPOATHOCTHOE U CTATUCTUYECKOE MBIIIUICHHUE.

NMeHHO mno3TOMYy OCTpO BCTajda HEOOXOAMMOCTh c(OopMHUpPOBATH Y
oOyuaronuxcs QyHKIMOHAIbHYIO I'PaMOTHOCTb, BKIIIOUAIOIIYIO B c€0sl B KAUECTBE
HEOTBEMJIEMOM  COCTABIIAIOIIEH  yMEHUE  BOCIPUHMMATh W KPUTUYECKHU
aHAIM3UPOBATH MH(OPMALHIO, IPEACTABICHHYIO B Pa3JIMYHBIX (opMax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOIMX pEabHbIX IMPOLIECCOB U 3aBUCUMOCTEH,
POU3BOJIUTD NMPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPHUHIIUNIAMU cOOpa, aHAIH3a U
OpPEICTaBICHUS JAHHBIX U3 PA3IMYHBIX cep >KU3HM OOIIecTBa M TroOCynapcTBa
npuoOIIaeT OO0y4yarolUXCcsl K OOUIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOWHATOPUKM DPa3BUBAET HAaBBIKM OpPraHM3alMM Iepedopa M moAcyéra 4ducia
BapUaHTOB, B TOM YHCJIE B IPUKJIAJHBIX 3aJa4aX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3naét MmaTeMaTnyeckui GpyHIaMeHT At GOPMUPOBAHUS KOMIIETEHITHI B
o0nacTu UHPOPMATUKH U HUGPOBBIX TexHOJNOrWi. [Ipyn U3ydyeHUn CTaTUCTUKU U
BEPOSATHOCTU OOOTramamTCsl MpPeACTaBICHUs OOydaroluXcsi O COBPEMEHHOM
KapTUHE MUpa M METOAaxX €ro HccleqoBaHus, (OPMHUPYETCS NOHHUMAHHUE POJIH
CTaTUCTUKU KaK UCTOYHHKA COLMATBHO 3HAYMMON MH(OPMAIIMH U 3aKJIadbIBAIOTCS
OCHOBBI BEPOSITHOCTHOI'O MBIIIIJICHUS.

B cooTrBercTBUM € JaHHBIMU LENIMU B CTPYKTYypE MHpOrpamMmbl yueOHOIO
Kypca «BeposSTHOCTh U CTaTHCTHUKa» OCHOBHOI'O OOIIEro 0Opa3oBaHMsI BBIJCIIECHBI
CIelyIoLMe coepKaTenbHO-MeToAudeckue auHuu: «lIpencraBienre AaHHBIX U
onucareyibHasg CTAaTUCTUKA», «BepoATHOCTH», «OIEeMEHTbl KOMOMHATOPHUKN,
«BBenenue B Teoputo rpadoB.

Conepxanue nmuHnn «IIpencraBieHne TaHHBIX U ONUCATENbHAS CTATUCTHKA
CIY>KUT OCHOBOM 1Jii (pOPMHUPOBAHUS HABBIKOB palbOThl ¢ HHQOpMaIrmen: ot
YTeHUs] M MHTeprpeTanuu uHGOpMaIi, NPeACTaBIEHHON B Tabmuuax, Ha
auarpaMmax M rpadukax, A0 cOopa, NpEACTaBIEHUS U aHajiu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATUCTUYECKHX XapaKTEPUCTUK CPEIHUX W paccerBaHUS.



PabGoras ¢ naHHbIMHM, OOydJarolIMecs y4aTCs CUUTHIBATH W WHTEPIPETUPOBATH
JNAHHbIE, BBIABUTaTh, aprTyYMEHTHPOBATh M KPUTHUKOBATh MPOCTEUIIHNE TUIOTE3bI,
Pa3MBIIIUIATh HaJ, (PaKTOpaMH, BBI3BIBAIOIIMMHU W3MEHUYMBOCTH, M OIICHUBATh HX
BIIUSIHUE HA PACCMATPUBAEMBIE BEJIMUMHBI U TTPOLECCHI.

NHTYynTMBHOE NpENCTABICHUE O CIy4alHOW W3MEHUYMBOCTHU, UCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHAECHUHWM CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM JUIA
VU3YyUYECHUSI TEOPUU BEPOIATHOCTEWU. boJblioe 3HAYEHHME HMMEIOT ITPAKTUYECKUE
3aJJaHUs], B YACTHOCTH OMBITHI C KIIACCUYECKUMH BEPOSATHOCTHBIMU MOJICIISIMHU.

[ToHaTHE BEpPOSATHOCTH BBOAUTCSA KakK Mepa MpaBIoONoaoO0Us CIIy4yalHOIO
coObrtus. [lpm w3ydeHnn yueOHOTO Kypca OOydYaroIIMecss 3HAKOMATCS C
MPOCTECUIIMMUA  METOJaMH  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU HCXOJaMH,
BEPOSTHOCTHBIMU 3aKOHAMH, TO3BOJISIFOIIMMU CTaBUTh U pelIaTh OOJEe CIOKHBIE
3amauyn. B ydeOHBIN Kypc BXOAST HayalbHbIE NPENCTABICHUS O CIIy4allHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKECTBAMU U OCHOBHBIMH OIE€paLMSIMU HaJ MHOXECTBAMH, PACCMATPHUBAIOTCS
OpUMEpPbl IPUMEHEHUS JUIsl PEHIEHUs 3a]ay, a TaKXKE HCIIOIb30BaHUS B JPYTHUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax u3yuyaerca yueOHbIH Kypc «BeposTHOCTh U CTaTUCTHKA», B
KOTOpBIA  BXOAAT paszaenbl: «lIpeacraBieHne [aHHBIX W ONHUCATENIbHAs
CTaTUCTUKa», «BeposSTHOCTBY, «DNeMeHThl KOoMOWHATOpukm», «BBemenue B
Teoputo rpadoBy.

Ha uzyuenne yuebHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBoauTCs 102
yaca: B 7 kiacce — 34 ygaca (1 yac B Hepgento), B 8 kiacce — 34 yaca (1 ygac B
Henento), B 9 kiacce — 34 vaca (1 4ac B Heneno).



COILEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBienne JaHHBIX B BUAE TaONHII, AHArpaMm, rpadukoB. 3amoTHEHHE
Ta0JUIl, YTEHUE U TOCTPOEHHUE JuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBbix). UTeHne rpadukoB peabHBIX MpoIieccoB. V3BneueHne napopMaium u3
JUarpaMM U TaOJIHII, UCTIOJIb30BAHNE U MHTEPIPETAIUS JAHHBIX.

OmnucarenpHas CTATUCTHKA: CpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HauOoOJbIIeE U HAWMEHbIlIEe 3HAaYeHUsT HAOOpa YMCIOBBIX JAaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHblil 3KCIIEpUMEHT (OMBIT) U clydailHoe coObiTHe. BeposiTHOCTh U
gacToTa. Pojb MaoBEpOSATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIC
u B oOmiecTBe. MoHeTa u UrpajibHast KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepminHbl. Yuciao pébep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cBsizHocTu rpada. Lemn n nukisl. Ilytu B
rpadax. O0xon rpada (diiepoB myth). [IpencraBieHue 00 OpUEHTHPOBAHHOM
rpade. Pemenue 3a1ay ¢ moMoribo rpagos..

8 KUIIACC

[IpencraBienue JaHHBIX B BHUJIE TAOIUII, TUarpamMm, rpauKoB.

MHOXECTBO, 3JIEMEHT MHOXECTBa, NOJIAMHOXecTBO. Omnepauud Haj
MHOYKECTBaMU: OOBEANHEHME, IepeceueHue, aonoigHeHue. CBoicTBa omepanui
HaJ, MHOXKECTBAMM: IIEPEMECTUTEIBHOE, COYETATENIBHOE, PACIPEIEIUTEIBHOE,
BKJIIOUeHUs. Mcnonb3oBaHne Tpaduueckoro TMpeACTaBICHUS MHOMXKECTB IS
OIKMCAHMSI PEATBbHBIX MPOLIECCOB U ABJICHH, IPU PELLICHUH 3a/1a4.

N3mepenne paccenBanus AaHHBIX. Jlucrnepcus M CTaHIAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccerBaHus.

OneMeHTapHble COOBITHS cily4aiiHoro onbiTa. CiydaiiHble COOBITHS.
BepositHoctt  coObiTHil. OnbITBl ¢ PaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
cobpiTusAMU. CirydaiiHbiil BbIOOp. CBS3b MEXY MAJIOBEPOSTHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMU 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 coObiTHsA. Juarpamma Oinepa. OObeauHeHUE W
nepeceuenne coObiThili. HecoBmecTHwsie  coObitus. DopMyna  CIOXKEHHUS
BEPOATHOCTEU. YCIIOBHAss BepOATHOCTb. [IpaBuiio ymHOXxeHusa. HesaBucumelie
cobriTuss. IlpencraBnenue skcnepuMeHTa B BHJE JAepeBa. PemieHue 3agad Ha



HaXOXJEHUE BEPOATHOCTEH C TOMOUIBIO JepeBa CIIyYaWHOrO 3KCIEPUMEHTA,
auarpamm Jitiepa.
9 KJIACC

[IpencraBnenne JaHHBIX B BUAe TaONMUI, AWarpamM, TpaduKoOB,
MHTEpIpeTalus JaHHbIX. YTeHHe U MOCTpOoeHHe Tablull, TuarpaMmm, rpadukoB Mo
peabHbIM JAHHBIM.

[lepectanoBku u (akropuan. CoueTaHus U YUCIO coueTaHUl. TpeyrolbHUK
[Tackains. Pemenue 3amay ¢ MCMIOIB30BaHUEM KOMOMHATOPHUKH.

['eomerpuyeckass BepoaTHOCTh. Ciy4ailHbIN BBIOOp TOYKM M3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTd OKPYKHOCTH.

UcnsiTanne. Ycnex u Heyaaua. Cepusi UCHBITAHUM [0 TEPBOrO ycrexa.
Cepust ucnbiTanuii bepnymin. BepodaTHocTH COOBITHII B CEpUU HUCHBITAaHUN
beprymnm.

CiydaiiHass BENWYMHA W paCHpEleNICHHE BEPOATHOCTEN. MaremaTuyeckoe
OXuJaHue U aucuepcus. lIpumepsl MareMarM4ecKoro - OXUIAaHUSA — Kak
TEOPETUYECKOI0 CPEAHEro 3HAYEHUS BEIWYMHBI. MaTeMaTH4ecKoe OXUIAaHUE U
NUCIIEPCUS  CIy4YalHOM BEIMYMHBI «YUCIO YCIEXOB B CEPUU HCHBITAHUU
bepnyin».

[TonsaTue o 3akoHEe OONBIIMX YHCElNl. M3MepeHne BEepOSATHOCTEH C IMTOMOIIIBIO
qyacToT. Ponb 1 3HaueHne 3aKkoHa OOJBIINX YHCET B IPUPOIE U OOIIECTBE.



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

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«BeposTHOCTB M CTATUCTUKA» XapAKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIUTAHME:

NPOSIBJIEHUEM HMHTEpeca K MPOHUIOMY W  HACTOSIIEMY POCCUHCKOU
MAaT€MAaTUKH{, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHUMCKHUX
MAaTE€MATUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJIbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00S3aHHOCTEN T'pakAaHWHA U pealn3ali ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBJICHUM, MPOLEAYp IPakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHMEM JOCTMIKCHHM HAyKH, OCO3HAHUEM BAXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTUE B pEIICHHWM MPAKTUYECKUX 3a7ad
MAaTE€MAaTU4YECKOM HAIIPABIEHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMATHYECKOTO
o0pa3oBaHus Ha MPOTSHKEHUM BCEH JKU3HU MJIs YCHEIHOW NpodeccuoHambHON
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K OMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAalMell B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
oOuiecTBa, MOHMMAaHHEM MAaTEMaTHUYECKOM HAYKHM Kak c@epbl YeI0BEYECKON
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIQJICHUEM SI3BIKOM MATE€MATHUKH U MATEMATUUYECKOW KYJIbTYpOW KakK CpPEACTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEeATEIbHOCTH;



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

FOTOBHOCTBHIO MNPUMEHATH MaTEMAaTHYECKHWE 3HAHUS B MHTEPECAX CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
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 pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OLIEHKM KX BO3MOJKHBIX MOCJIEACTBHUM JIsI OKPYXKAIOWIEW Cpeabl, OCO3HAHHEM
J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MMYTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUThCS Y JPYTUX JIOJICH, MpUOOpEeTaTh B COBMECTHOH JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JEePUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, TNTAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAaeMbIe pelieHrus W JAedcTBUS, (OpMYJIHUPOBATH U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

baszoBble Jjornyeckue 1efcTBUA:

e BBIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKK MATEMATHYECKUX
O0BEKTOB, TMOHATUIH, OTHOLIEHUH MEXNYy HOHATUSAMHU, (POPMYIHpPOBATH
ONpPEACIICHUs.  TOHATHWA, YCTAaHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KJ1accu(UKauy, OCHOBaHUS MJid1 OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
POBOJMMOI0 aHAJIM3a;

e BOCIpUHUMATh, (OPMYJIHpPOBaTh M  NIPEOOPA3OBbIBATh  CYKICHUS:
yTBEpAUTEIbHbIE M OTpULATENbHbIC, €IWHUYHbIC, YacTHbIE U OOIIHuE,
YCIIOBHBIE;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeUHss B (akTaxX, [aHHBIX, HAOJIONCHUSX U YTBEPKICHHSIX,
npenjaraTh KpUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIONH30BAHUEM 3aKOHOB JIOTWKH, JCTYKTHUBHBIX M
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIEHUHN (MPSMBbIE U OT
MPOTHUBHOT0), TPOBOJAUTH CAMOCTOSTEIHLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKUX (HaKTOB, BBICTpAWBATh aAPTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaWOoOJIee TOAXONAMUNA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT MO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpPEUYHE, MPOOIEeMY,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh MCKOMOE U JlaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

NPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0BAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;
CaMOCTOSITEILHO (POopMyTHUpOBaTh 0000IIEHNST U BBIBOJIBI MO pe3yjIbTaTaM
NPOBENEHHOTO HAOJIOICHNS, WCCIIEOBAHUS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 000OIICHUIA;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCAa, a TAKXKE BBIIBHUTATh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

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

BbIOMpaTh, aHAJIM3UPOBaTh, CHCTEMATU3UPOBAThb U HHTEPIPETHUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMALMUA M HWUIIOCTPUPOBATH
peliaeMbple 3ajadyd CXeMaMu, JAuarpaMMaMmM, HWHOM TIpadukod M HX
KOMOWHAIIMSIMU;

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

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE ACHCTBHSA:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY>KJI€HUS B COOTBETCTBHUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHHS 1O XOAY PEUICHHUS
3a/1a4yv, KOMMEHTUPOBATh MOJYyUYECHHBIN PE3yJIbTaT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOMN TEMBbI,
npoOJeMbl, periaeMoi 3aJauu, BbICKa3bIBATh UEH, HAIlCJIEHHbIE HA TMOUCK
pelIeHus, COIMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSMU JIPYyTUx
YYaCTHUKOB JHAJIOra, OOHAPYKHUBATh Pa3jM4Me€ U CXOJICTBO TMO3HUIIUMA, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTUTOPUH;

MOHUMATh U UCIOJIH30BAaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboThI U pelIeHuH Y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

NPUHUMATh 1€JIb COBMECTHOM NESITeIbHOCTH, TUIAHUPOBATH OpraHU3aIUI0
COBMECTHOM paloThl, pachpeaensTb BUIbl pPabOT, JOroBapUBATHCA,
00CYXIaTh TPOIECC U Pe3yabTaT paboThI, 0000MAaTh MHEHHS HECKOJIbKHUX
JIIO/ICH;

y4acTBOBaTh B TPYMIOBBIX (popMax paboTel (0OCYXIeHHs, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITIOIHATH CBOIO YaCTh pabOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh Ka4eCTBO CBOET0 BKJIaJa B OOUIMN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MHGOpMAIIIH.

C&MOKOHTpOJ’Ib, SMOIUOHAIbHBIN HHTEJLJIEKT:

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

MPEABUAETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB,
HaWJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIbHOCTH MOCTABIECHHON LENU U
YCIIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHKCHHS] WJIM HEOCTHXKEHHS IENH,
HaXOAUTb OIMINOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOydenuss B 7 kJacce OOYyYalOIIMIICS TOMYYHUT CIEAYIOIINE
IPEAMETHBIE PE3YIbTATHI:

Yurarh wuHOpMaIUIo, NPEACTAaBICHHYIO B Ta0nWIax, Ha JuarpaMmax,
NPEICTABIIATh JaHHBICE B BHUAC TAOJNHIl, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIE
(cTonbyaThie) U KPYTOBBIE) IO MaCCUBaM 3HAYCHUM.

OmnucelBaTh ¥ UHTEPOPETUPOBATH  PEAIbHBIE  YHWCIOBBIE  JIAHHBIE,
Ipe/iCTaBlICHHbIE B TA0JINIIAaX, HA TUarpaMmax, rpadukax.

Hcnonb3oBaTh 111 ONKMCAHUS JAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTUKH:
cpenHee apu@MeTHUYecKoe, MeauaHa, HauOoJblllee W HaUMEHbIIEe 3HAYCHMUS,
pa3max.

Nmere mpencraBieHWe O CIy4allHOM W3MEHYHMBOCTM Ha IIPUMEpPAX LIEH,
GU3NYECKUX BEIWYMH, AHTPOMOMETPUYECKUX AAHHBIX, UMETh MPEICTaBICHUE O
CTaTUCTUYECKOU YCTOMYMBOCTH.

K xoniy obyuenus B 8 kJjacce o0Oy4arouuics TMOMYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIbTATHI:

N3Bnekats U mnpeoOpa3oBbIBaTh HWHQPOpPMAIMIO, TPEACTABICHHYIO B BHUJE
Tabaul, quarpamm, rpaduKkoB, IPEACTaBISATh JIaHHBIC B BUJE TAOJUII, TUAarpaMM,
rpaduKoB.

OnuchiBaTh J@HHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeIHuX
3HA4YeHUH U Mep pacceruBaHus (pa3Max, TUCIEPCUs U CTAaHIAPTHOE OTKIIOHEHHE).

HaxonuTth 4acToThl YUCIOBBIX 3HAYEHUM M 4acTOThI COOBITUH, B TOM UHUCIE
10 pe3yJIbTaTaM U3MEPEHU 1 HaOJII0ICHHIM.

HaxonuTte BEpOATHOCTH CIy4aHBIX COOBITUH B ONBITAX, 3HAs BEPOSTHOCTH
3JIEMEHTapHBIX COOBITUHA, B TOM YHCJIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEeMEHTAPHBIMU COOBITHSIMHU.

Hcnonp3oBaTh rpadudeckue MOJETH: JEPEBO CIYYaHOTO IKCIIEPUMEHTA,
qyarpamMMbl DUJiepa, YuciIoBas mpsimas.

OnepupoBaTh  MOHSITUSIMH: MHOXECTBO, IOJMHOXECTBO,  BBINOJHATH
olepaldd HaJ MHOXECTBaMu: OOBEIUHEHUE, TIepeceueHue, JIOIMOIHEHHE,
HNEPEUYUCIISITh AIIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOMXECTB.

Ucnonw3oBaTh rpaduyueckoe MpeACTaBICHUE MHOMXECTB M CBSI3EH MEXKITY
HUAMMU JJIS1 ONIMCAHUS MPOLIECCOB U SIBIICHUH, B TOM YMCJIE NIPU PEUICHUM 3a7a4 U3
JIPYTUX Y4€OHBIX MPEAMETOB U KYpPCOB.

K xoHmy oOyduenms B 9 kJacce OOYYalOIIMICS IOJYYHT CICTYIOIIUE
MPEAMETHBIE PE3YIIbTATHI:

N3Bnekath © mnpeoOpa3oBbIBaTh HH(OpMAIMIO, TMPEICTABICHHYIO B
Pa3IUYHBIX HMCTOYHUKAX B BHUJE TaOuWil, aAuarpamMm, rpadukoB, MPEICTaBIATH
JaHHBIC B BUJIC TAOJIHII, TUAarpaMm, rpaduKoB.



PemaTte 3amauuM oOpraHu3OBaHHBIM TIepeOOpPOM BApPHUAHTOB, a TAKKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

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

Haxonuth 4acToThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHUCIE MOJIb3YSCh
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxonuTh BEpOATHOCTH CIyYalHBIX COOBITUN B M3YyYEHHBIX OMBITAX, B TOM
YHCJI€ B OMNbITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMH, B CEpUAX
VICTIBITAHUH J10 IIEPBOI0 yCIIEXa, B CEPUAX UCIBITAaHUN bepHyiu.

Nmerp mnpencraBiieHWE O CIy4alHOM BEJIWYMHE WM O pacHpeaciieHUU
BEPOSITHOCTEH.

Nmerp mnpencraBieHne O 3aKoHE OONBIIMX YHUCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIINX YHCEN B
IpUpOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N HaunmenoBanu | KosmuecTBo 4yacos DJIEKTPOHHBIE
; € pa3/esioB U (uudposbie)
n/ Bcer KonTpoasnubsl | IIpakTHyeckn
TeM odpa3oBaTebHbIE
I 0 e paboThbI e paboThbI
NMPOrpamMMblI pecypcsl
MpecTasene bubmuorexa [IOK
P 7 2 https://m.edsoo.ru/7f415fd
JAHHBIX c
OnucarenpHast bubmorexa HOK
8 1 https://m.edsoo.ru/7f415fd
CTAaTUCTUKA .
Corvaaiiias bu6mmoreka [IOK
ya 6 1 https://m.edsoo.ru/7f415fd
W3MEHUYUBOCTD c
Beerue B bubnmoreka [JOK
4 https://m.edsoo.ru/7f415fd
Teopuio rpados c
BepositHOCTB M
bu6mmoreka [IOK
4acToTa
. 4 1 https://m.edsoo.ru/7f415fd
CIIy4aiiHOTO .
cOOBITHS -
O6o00meHue, bubmuorexa [IOK
cHUCTEMAaTH3allx 5 2 https://m.edsoo.ru/7f415fd
sl 3HAHU U c
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 °
I[TPOI'PAMME
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8 KUIIACC

N HaumenoBanu | KosmuyecTBo yacoB DJIeKTPOHHBIE
" | e pasmesnoB un (umdpoBbie)
n/ Bcer Konrponbusl = IIpakTHyecku
TeM o0pa3oBaTe/bHbIC
n 0 e padoTsl e padoThblI
NMPOrpamMMblI pecypchbl
ToBTopeHIE butmmoreka [IOK
1 P 4 https://m.edsoo.ru/7f417fb
Kypca 7 kiiacca 5
OnucarenpHast
S — bubmuorexa [IOK
2 ] 4 https://m.edso0.ru/7f417fb
PacceuBanue 5
JAHHBIX -
but6mmoreka [IOK
3 MHoxecTBa 4 https://m.edsoo.ru/7f417fb
2
BepositTHOCTB bubmmorexa [LIOK
4 CJIy4aitHOTO 6 1 https://m.edsoo.ru/7f417fb
COOBITUS 2
BEeleHIe B bubmuorexa [IOK
5 A 4 https://m.edsoo.ru/7f417fb
Teoputo rpados 5
Corvaaiinsie bubmmoreka [IOK
6 ya 8 https://m.edsoo.ru/7f417fb
cOOBITHS 5
O600meHue, bu6mmoreka LIOK
7 CUCTeMaTH3AIH 4 2 https://m.edsoo.ru/7f417fb
g 3HAHUH 2
OBIIEE
KOJIMYECTBO
YACOB I1O 34 2 1
I[TPOI'PAMME
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9 KUIIACC

N HaunmenoBanu | KoumuecTBo 4acoB DJIeKTPOHHbBIE
" | e pa3meioB u (uudposbIe)
n/ Bcer Kontponbusl | IlpakTuyeckn
TeM o0pa3oBaTe/bHbIC
n 0 e padoThI e padoThl
NMPorpamMmbl pecypchbl
ToBToDEHME but6mmorexa [IOK
1 P 4 https://m.edsoo.ru/7f41a30
Kypca 8 Kiiacca )
OJIEMEHTHI but6mmoreka [IOK
2 KOMOMHATOPHK 4 1 https://m.edsoo.ru/7f41a30
u 2
I'eomeTpuuecka bubmmorexa IIOK
3 P 4 https://m.edsoo.ru/7f41a30
sl BEpOSITHOCTh )
 (AT— bubmuorexa [IOK
4 6 1 https://m.edsoo.ru/7f41a30
bepnymm 5
Cryuaiinas bu6mmoreka [IOK
5 6 https://m.edsoo.ru/7f41a30
BEJIMYMHA )
but6mmoreka [IOK
0606 ,
6 OOTHeHHe 10 1 https://m.edsoo.ru/7f41a30
KOHTPOJIb )
OBIIEE
KOJIMYECTBO
34 1 2
YACOB IIO
I[TPOI'PAMME
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