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MOSACHUTEJBHASA 3AIIKNCKA
AJITEBPA

Anrebpa sBISE€TCS OJHAM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
IPOAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUA U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anrebOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/IaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHUSI M BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJaroIIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHIEe W KOHKPETU3AINIO, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAUUTENbHBIE  O0BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil 1esITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» Ajii OCHOBHOIO
o01iero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmuny. Kaxmas w3 »TUX coaepKarelbHO-METOIMYECKHX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpYyTMMH €ro JHHUSIMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaroImmumcs
IPUXOJIUTCS JOTHUYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYECHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pazaenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMmaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxanne mnuHMH «YuWcla W BBIYUCICHHUS» CIY)KUT OCHOBOW MJiA
JATBHEUIIIETO M3YyYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
XKU3HU. Pa3BuTHE MOHATHSA O YMCIEe HAa ypPOBHE OCHOBHOTO 00IIEro oopa3oBaHuUs
CBSI3aHO C PAlMOHAIBHBIMH M HMPPANUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AJITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHus y4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUISL TIOCTPOCHHMSI MaTeMaTHYECKUX MOJEJEH, OINMMCaHUs MPOLECCOB U
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AITOPUTMHUYECKOIO MBIIUIEHHAS, HEOOXOAMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOydaroluxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy IlaHy B 7-9 Kjaccax u3ydaercs ydyeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha n3yuenmue yueOHOTO Kypca «Anredpa» otBoautcs 408 wacos: B 7 kiacce
— 136 4gacoB (3 yaca+] Yac W3 IMIKOJBHOTO KOMIIOHEHTA B HEEII0), B 8 Kilacce —
136 vacos (3 vaca+1 yac U3 IIKOJIBHOTO KOMIIOHEHTA B HelENM0), B 9 kinacce — 136
yacoB (3 yaca+1 yac U3 WKOJILHOTO KOMIOHEHTA B HEZIEITIO).

I'EOMETPUA

['eomeTpus Kak OAMH W3 OCHOBHBIX Pa3/eNiOB IIKOJbHONM MaTeMaTHKH,
UMEIOIINIA CBOEH IEIbI0 00ECTICUNTh M3YYeHUE CBOMCTB M pa3MepoB PUTyp, UX
OTHOIICHWH W B3aUMHOE PpACIOJIOKEHHE, OMUPAeTCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [[eHHOCTh M3ydeHUs TeOMETpUH Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIIUICS YIUTCS TPOBOJUTH
JI0Ka3aTeNbHbIE PACCYKI€HUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUEHHUs, JOKAa3bIBATh
UCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, NPOBOJIUTH



pacCy X JeHuss «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopMyIMpOBaTh OOPATHBIE YTBEPKICHUSI.

Bropoil 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIETCSA HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKHX 3aj1ad,
BCTpEYAIONIMXCSI B peajgbHOM >ku3HM. OOydaromuiics AODKEH HayYUThCS
OTIPEJICINTh TEOMETPUUECKYI0 (DUTYpY, ONMHCATHh CIOBAMHU JTaHHBIH YEPTEK WIN
PUCYHOK, HAUTH IJIOLAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JINHY
ONTOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsl, BBIUMCIHUTENIbHAS JUHUSA B U3YYEHUHU T€OMETPUHU.
[Ipu peleHun 3aay MPAKTUYECKOTO XapaKTepa OO0y4YarOIIMICS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTM PEATbHBIX JKMU3HEHHBIX CHUTyallud, TMPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBaTHOCTb IMOJIYYEHHOTO pe3yJIbTata.

KpaiiHe BakHO NOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YUEOHBIMH
peaMeTaMi, MOTUBUPOBAThH MCIOJB30BaTh OMPEACIICHUS] T€OMETPUUECKUX (HUTYP
U TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHUE MOJYYCHHBIX YMEHHH B (usuke u
TEXHUKE. OTU CBS3M Haubojee SIpPKO BUAHBI B TeMax «BekTopb»,
«Tpuronomerpuueckne COOTHOWICHUs», «Merton koopauHaty u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jeibl
conepxkanus: «l'eomerpuueckue (GuUrypsl M UX CBOWCTBa», «M3mepeHue
FEOMETPUYECKUX  BEJIUYUHY», «JleKapTOBbl ~KOOpPJAWMHATBHI HA  IUIOCKOCTH,
«Bektops», «JIBrkeHus miockoct, «IIpeodpazoBanus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B Henenio), B 8§ kimacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIO).

BEPOATHOCTDb U CTATUCTHUKA

B coBpemMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOUKH 3PCHUS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX POJU B 00pa30BaHUM, HEOOXOAMMOM KaXKJIOMy 4elloBeKy. Bo3pacraer umcio
npodeccuii, Mpyu OBJIAJICHUH KOTOPBHIMU TpeOyeTcsl Xxopolas 0a3oBasi MOArOTOBKA
B 00JIacTH BEpPOSTHOCTHM W CTAaTUCTUKH, Takas TIOATOTOBKA BaKHA IS
MIPOJIOJKEHUS 00pa30BaHUs U JIJIs1 yCTEIHON TPO(heCCHOHATBLHON Kaphephl.

Kaxx b1l 4eoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A 1T 000CHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBHUSAX HEIOCTATKA
WU W30bITKAa MHPOpPMAIIMU HEOOXOIMMO B TOM YHCJIE XOpOIIo c(HOPMUPOBAHHOE
BEPOSTHOCTHOE U CTAaTUCTUYECKOE MBIIIICHHE.

MMeHHO TOdTOMYy OCTpO BCTajga HEOOXOAMMOCTh chopMupoBaTh Yy
oOy4arormuxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0s1 B KQ4eCTBE
HEOTHEMJIEMOH  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh W KPUTHYCCKHU



aHaAJIM3UPOBATh MHPOPMAIUIO, IPEICTABICHHYIO B Pa3IMYHBIX (JOpMax, MOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTMX pEaJbHBIX IPOLIECCOB M 3aBUCHMOCTEH,
IPOU3BOMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMHU cOOpa, aHaiIu3a u
IpPEJCTaBICHNUs JaHHBIX W3 Pa3jIMuYHbIX cep KU3HU 00IIecTBa M rOCyAapcTBa
npuoOuaeT oOydammmxcsd K OOLIECTBEHHBIM UHTEpecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKH Pa3BHUBAET HABBIKM OpPraHHU3allMu Iepedopa M Mmoacuéra vucia
BApUAHTOB, B TOM YHUCIIE B IPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUH
rpaoB co31aéT MaTeMaTHUECKUi QyHAaMEHT AJi1 (HOPMUPOBAHMSI KOMIIETEHIIUH B
obnacty MHPOPMATUKU U HUPPOBBIX TeXHOJOruM. [Ipu M3ydeHHH CTaTUCTUKU U
BEPOATHOCTH OOOTAIIAIOTCS MPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HCCieloBaHUus, (OpMHUpPYETCs MOHMMaHUE POJIU
CTAaTUCTUKU KaK MCTOYHUKA COIIMAIbHO 3HAUMMON MH(GOPMALIMU U 3aKJIaJIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B COOTBETCTBMM C NaHHBIMU LEISIMU B CTPYKTYpE IMPOTpaMMbl Yy4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIEr0 0Opa3oBaHUs BbIIECIECHbI
CIEAYIOIINE COoAEepKaTENbHO-MeTOANYeCKne JTHMHUM: «lIpencraBineHne NaHHBIX U
onucaTtenbHas CTaTUCTUKa», «BeposSTHOCTBY, «DeMEHThl KOMOMHATOPUKUY,
«BBenenue B Teoputo rpadoBy.

Copnepxanue nmuHun «lIpencraBieHre NaHHBIX U ONMUCATEIbHAs CTATHCTHKA
CILY’KUT OCHOBOM Juisi (hOPMHpPOBaHHS HAaBBIKOB PabOThl ¢ HMH(pOpMaLUEH: OT
YTeHHUs W MHTEpHpeTauuud HH(pOpMaluM, NOpeICTaBICHHONM B Tabiuuax, Ha
auarpamMmax M rpadukax, A0 cOopa, HpeICTaBiICHHUS W aHajlu3a JaHHBIX C
VCIIOJIb30BAHUEM CTATHCTHYECKUX XapaKTEPUCTUK CPEIHUX M PACCEHBAHUS.
Pabotas ¢ naHHbIMH, OOydarolIvecss y4yaTcsi CUUTBIBATH U WHTEPIPETHPOBATH
JaHHBIEC, BBIABUTaTh, apIYMEHTUPOBATh M KPUTUKOBATh MPOCTEHMIINE THUIOTE3bI,
pa3sMBILUIATh HajA (AKTOpaMH, BBI3BIBAIOLIMMHU W3MEHUYUBOCTb, M OLICHHBATH HX
BJIMSIHHE HA PaCCMaTPHUBAEMBbIE€ BEJIMUMHBI U ITPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM HM3MEHUYHMBOCTH, MCCIECIOBAaHUE
3aKOHOMEPHOCTEW M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JIA
U3YYEHUsI TEOPUH BEpOSTHOCTEW. boibllloe 3HAaUYeHHE HMMEIOT MNPAKTUYECKUE
3aJlaHUs, B YACTHOCTH OIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMUA MOJEIISIMH.

[TonsiTue BEpPOSITHOCTH BBOAMUTCA KaK Mepa MpaBAONono0Us Ciay4yailHOro
coObitus. [lpm wu3ydyeHun y4yeOHOro Kypca oOydarlIMecs 3HaKOMSTCA C
IIPOCTEUILIMMUA  METOJAaMHU  BBIYMCJICHHMS  BEPOSATHOCTEM B CIIyYaWHBIX
IKCIIEPUMEHTAxX C PAaBHOBO3MOXHBIMU 3JIeMEHTapHBIMU HCXOJIaMH,
BEPOATHOCTHBIMHU 3aKOHAMH, TIO3BOJISIOIIMMHU CTaBUTh U peliaTh 0ojee CI0KHBIC
3amaun. B ydeOHBIN Kypc BXOAST HayalbHBIE NPEJCTABICHUS O CIIy4ailHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.



B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHO>KE€CTBAMU M OCHOBHBIMHU OTEpPALUSIMU HaJ MHO>KECTBAMHU, PacCMaTPUBAOTCS
MpUMEpbl IPUMEHEHUS U1l PEUIECHUs 3a]ay, a TaKXKe HCIOJIb30BaHUS B JIPYTrUX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeAMeTax.

B 7-9 xnaccax uzydaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BxonmsaT pazgensl: «lIpencraBieHue JaHHBIX U ONKcCaTelbHas
CTaTUCTUKA», «BepoaTtHocTh», «3OJIeMEHTH KOMOMHATOpUKHW», «BBeneHue B
Teopuio TpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTUKa» oTBOaUTCA 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hexmemo), B 8 kimacce — 34 ygaca (1 gac B
Heneno), B 9 kiacce — 34 daca (1 4ac B Heneno).



COAEPXKXAHUE OBYUEHUA
AJI'EBPA

7 KUIIACC

Yucaa v BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX  uucel. ApudMeThdecKkue JEHCTBUS ¢
palMOHAJIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM II0Ka3aTeJeM: OINpeEeNieHue, IpeoOpa3oBaHue
BBIPKEHHUI HA OCHOBE ONPENENeHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/layd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, pPAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK 1y BEJIMUMHAMU B BUJIE
bopmybl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHHS, MpaBWIa NPeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyIlbl COKpPAIEHHOIO YMHOXEHHS: KBaapaT
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCJIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cucrema JIByx
JIMHEMHBIX YPaBHEHUW C JBYMs IIEpEeMEHHbIMU. PemeHue cucreM ypaBHEHUI
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIbBIO
CUCTEM YPaBHEHMM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UnciioBsle NpOMEXKYyTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucremMa koopauHat, ocu OX u Oy. AGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢bynkun. CoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = |X|. I'padmueckoe pelreHne JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecatruunblie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBOMCTBA apuMETHYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1UenbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

Aare0panvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajreOpanveckon Aapoowu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [€JIEHHE alreOpandeckux ApoOeH.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJgpaTHOTO ypaBHEHUS.
Teopema Buera. Peienue ypaBHEHNM, CBOIAIIUXCS K JUHEWHBIM U KBaJIPaTHBIM.
[Ipocreiimme qpoOHO-paIMOHABHBIC YPABHEHHUS.

['paduyeckas uHTEpIIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHUW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEHNHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvdeckuM CriocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIMHA

[lonarue Qynkuun. OO6nacTh ONpEACTICHUS W MHOXXECTBO 3HAYCHUM
byukiuu. CiocoOsl 3aaHus PYHKIIHIMA.



I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.

@DyHKIMK, OMUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOIMOPLHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyakimn Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KUIACC

Yuciaa v BIYMCICHUA

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIIA, KOHEYHBbIE U OCECKOHEUHBIC
JecsaTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEUCTBUTEIbHbBIC YUCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSAMOMU.

CpaBHEHHME [IEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEWCTBUTEILHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, JIUTEIBHOCTh IPOLECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHHE. PenmieHue ypaBHEHMM, CBOJSIIMXCSA K KBaJAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEpEeMEHHBIMU U ero rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3aj1a4 aIredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIUU

KBagparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapaboma, KoOpaAuHATHI
BEPIIMHBI 1TapabOJIbl, 0Ch CAMMETPHUH Mapa0OJIBI.



I'paduxu dysxmuit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , i ux
CBOWCTBA.

YucsioBbIe NOCI€I0BATEILHOCTH U NIPOrPECcCHH

[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
pPEKyppeHTHOI (popMyIoit u GopMyIoit N-To diieHa.

Apudmernueckass U reoMerpuueckas mporpeccuu. @opmynsl N-ro uieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apHU(PMETHUYECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CI10KHBIE NPOLICHTBHI.

I'EOMETPUA

7 KIIACC

HauanpHble noHsTHA reoMerpun. Touka, mpsMasi, OTpE30K, JIyd. YToi. Buaesl
yrioB. BeprukaibHble U CMEXHbIE yIUIBl. buccexkrpuca yria. JlomaHas,
MHOI'OyroyibHUK. [IapaiineabHOCTh U NepIEeHIUKYIIAPHOCTD IPSIMBIX.

Cummetpruunble  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHUS C IMOMOIIBIO LMPKYJIS WU JIMHEWKU. TpEeyroyibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOepeHHBIE M PaBHOCTOPOHHUN  TpeyroiabHuku. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa ¥ MNpU3HAKU PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ MPU3HAKKU NapaJUIeNbHBIX MPsAMbIX. CyMMa yIiioB TPEYrOJIbHHKA.
BnenrHue yriel TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYronbHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA, MPOBEAEHHOM K  rumoreHyse. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYTOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMETpuU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yryie U OOJIbIIEH CTOPOHE TPEyrOJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomerpuueckoe Mecto TOYeK. buccexkrpuca yriaa W CepeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopJa M JuaMeTp, HuX CcBoicTBa. B3ammHoe
pacIoNoKEHUE OKPYKHOCTU U npsiMoi. KacarenbHas U cexkymas K OKPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyrojl. BnucaHHas W onucaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KUIACC



YerpipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA. YacTHbIE
cllydal MapajuieiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoricTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M MPHU3HAKHU.
[IpssMmoyroJsibHas Tpaneuus.

Meron ynBoenuss Mmenuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpEMa O IPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TpeyrodbHUKOB, Kod(pduiueHT moaoous. Ilpusznaku mnomgoOus
TpeyrojabHUKOB. [IpumMeHeHne mogo0ust Mpu pelieHnH MPaKTHIECKUX 3a/1ad.

CpoiicTBa mom@aaei reomeTpudeckux ¢uryp. PopMynbl Ui TUIOLIAAN
TpEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeh
NnoI00HBIX GUTYP.

Brruncnenne niomnaaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemenun
MPAKTUYECKUX 33/1a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yIjla IMPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpHUUECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BnucanHble M LEHTpPaJbHBIE YIVIBI, YTOJd MEXAY KacaTeJbHOW M XOpPIOH.
Yriel  Mexay XopJaMM M CEeKylluMHU. BrnucaHHele M ONMCaHHBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue JByX OKpykHocTted. Kacanue
OKpykHOCTeH. OO11I1e KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPHUUYECKOE TOX1eCTBO. DOPMYIIBI PUBEICHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTHYECKMX 3aJad C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHUHYCOB.

[IpeobpazoBanue nomoousi. [1ogo0ue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O NpPOU3BEACHUH OTPE3KOB XOpPJ, TEOPEMbl O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, TEOpEMa O KBaJpaTe KacaTelbHOM.

Bekrtop, mnuHa  (MOIyJib)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOIIOJNIOKHO  HAIMpaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy Haj BEeKTOpamu. Pa3nojkeHue BEKTOpa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE MNpOU3BENICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKJACHUS IJTUH U YTJIOB.



JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKU. [J[nmmHa okpyxkHOCcTH. ['pamycHas w
paauaHHas Mepa yIyia, BBIUMCICHHE [JIMH AYr OKpyxkHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuM GUryp (daemMeHTapHBIC
npeactasienus). [lapannensubiit nepenoc. [loBopor.

BEPOATHOCTDb U CTATUCTHUKA
7 KIIACC

[TpencraBieHune JaHHBIX B BUJAE TAOJHUL, AUarpaMM, IpauKoB. 3aroIHEHNE
TaOJIML, YTEHWE U TMOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYToBbIX). UTeHHE rpauKoOB peasibHbIX NpoueccoB. M3pneuenue nndpopmanum u3
JMarpaMM U TaOJIMILL, UCTIONb30BaHNUE U MHTEPIPETALINS TAHHBIX.

OmnwucarenpHas CTAaTUCTHKA: cpelHee apu(pMeTHYEecKoe, MeauaHa, pa3max,
HauOosblllee M HauMEHbIIee 3HAYeHHWs Habopa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYMBOCTH.

CrydaifHbIil SKCHIEpUMEHT (OMBIT) U clydailHoe coObiTue. BeposiTHOCTh U
yacToTa. PoJib MallOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1iectBe. MoHeTa v UTpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmnHbl. Yuciao pébep u cymmapHas
creneHb BepmvH. [IpencraBnenue o cBsizHoctu rpada. Llemu n nmknsl. Iyt B
rpadax. O6xon rpada (visiepoB myth). IlpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMouibio rpagos.

8 KUIACC

[IpencraBiienre TaHHBIX B BUJE TaOJIHII, TUarpaMm, rpauKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBA, NOAMHOXecTBO. Ornepauun Hax
MHOKECTBaMU: OO0BEAMHEHHUE, TepecedeHue, aomnonHenne. CBoOWCTBa omnepanui
HAJl MHOXKECTBAMH: II€PEMECTHUTENIbHOE, COYETaTEeNIbHOE, pacHpeeIUuTEeNbHOE,
BKJItOueHUs. Vcmosib3oBaHWe TpaduuecKoro MpeaCcTaBICHUS MHOMXKECTB s
OMMCaHUS peajbHbIX MPOILIECCOB U SIBIICHUM, P PEUICHUHU 3a/a4.

N3mepenue paccenBaHus AaHHBIX. JlUcnepcusi U CTaHAAPTHOE OTKIIOHEHHE
YUCJIOBBIX HAOOPOB. /lnarpamMma paccenBaHus.

DJieMEeHTapHble COOBITUS chaydaiiHoro ombiTa. Ciy4yaliHble COOBITHS.
BepostHoctTr  coObITHII. ONBITBI ¢ PaBHOBO3MOXKHBIMH  AJIEMEHTAPHBIMU



coOpiTusaMu. CiydaitHblii BBIOOp. CBS3b MEXAY MAJIOBEPOSTHBIMU U MPAKTHUECKU
JIOCTOBEPHBIMHU COOBITUSIMU B TIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BEpIIMH M uucioM péodep. IlpaBuio
YMHOX€eHHUs. Penienue 3a1a4 ¢ momMoupto rpados.

[TpotuBononoxueie coObiTusA. [Quarpamma Oiinepa. OObenuHeHue u
nepeceyeHne  coObiThil. HecoBMecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOATHOCTEN. YcClIOBHas BeposATHOCTh. llpaBuno ymHoxeHus. HeszaBucumbie
cobpiTus. IlpencraBneHune skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha
HaX0XJIEHUE BEPOSATHOCTEW C IOMOILIBIO JE€peBa CIy4ailHOro SKCIEPUMEHTA,
nuarpamm Dinepa.

9 KVIACC

[IpencraBnenne JaHHBIX B BuAe TaOmUL, JAWarpamM, TIpaduKoB,
MHTEpHpeTalnrs JaHHbIX. YTeHue u noctpoeHue Tabiaul, nuarpamm, rpapukoB Mo
pEAIbHBIM JAHHBIM.

[TepecranoBku u ¢akropuan. CoyeTaHus U 4UCIIO codeTaHul. TpeyronbHUK
[Tackans. Pemenue 3aa4 ¢ UCTIOIb30BaHUEM KOMOMHATOPUKHU.

['eomerpuueckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TYT'H OKPYKHOCTH.

Hcnertanne. Ycernex n Heynada. Cepuss MCHBITAHMM 1O IEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymm. BepostHocTH cOOBITUHA B CEpPUM  HUCIBITAHUM
bepnyun.

CiyuaiiHasi BEJIMYMHA W PACIHpECICHUE BEPOSATHOCTEH. MaremaTthueckoe
oxkumanue u aucnepcus. [Ipumepbl  MaTeMaTMYECKOro  OXKHUAAHUSA — KAK
TEOPETUYECKOT0 CPEIHEr0 3HAYEHUs BEJIMYMHBI. MaTeMarndeckoe OKHIAaHUE U
JUACTIIEPCUSA  CIyYalHOW BEJIMYUHBI «YHCIIO YCIEXOB B CEPUHU HCHBITAHUU
bepnrymnmy.

[TonsiTue o 3akoHe OonbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOILBIO
yacToT. Ponb 1 3HaUeHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebpay», «['eomerpusd» «BeposTHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTU JUISl Pa3BUTHUS LMBHIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCHUU, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IIOCJIEACTBUI I OKPYKAIOIIEH Cpeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABISITh U XapaKTEPHU30BaATh CYIIECCTBEHHBIC TIPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTE W MPeOoOPa3OBBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOXKHbBIEC JI0Ka3aTesIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MMO3UIUIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJABI IO PE3yJIbTaTaMm
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nnopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpaTh GopMy TMpeACTaBiICHUS WH(OpMAIMM U WILIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa pEeIIeHUsI MATEMATUYECKOU 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHSTh MPUUUHBI JOCTHKEHUS UM HEJOCTIKCHUS T1ETTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
AJI'EBPA

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIEIYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yucia 4 BLIYMCTIEHUS

BoInonHATh, codyeTass YCTHbIE M NHChbMEHHbIE NPUEMBI, apumeTHdecKue
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIE
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUIN TPOOHBIX BBIPAKCHUN, COIAEPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMMKMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyIJIsTh YuCa.

BhITIONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYUCIICHHM, OLIEHKY 3HAYEHUN
YHUCJIOBBIX BbIpaKEHHUI. BBIMOTHATH ACUCTBUS CO CTENEHAMH C HATypalbHBIMU
MIOKa3aTEISIMH.

[IpumMeHATh  TPU3HAKK  JEITUMOCTH, pa3JIOKCHHE HA  MHOKHTEIH
HATypaJbHBIX YUCEIL.

Pemate mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYMH, NPOILEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeHIeHUs 3a71a4d ¢ YI4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B ImpoIiiecce OCBOEHUS yueOHOTr0 MaTepuraa.

HaxonuTe 3HadeHUs OyKBEHHBIX BBIPAKCHHWHA TPH 3aJaHHBIX 3HAYCHHSIX
MIePEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUs  IEJIOTO  BBIP@KEHUS B MHOTOYJICH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BBITTONTHATE YMHOKEHHE OJIHOWICHA HA MHOTOWICH M MHOTOYICHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCyIIecTBIATh Pa3IOkKEHUE MHOTOWICHOB HAa MHOXKHTEIH C TIOMOIIBIO
BBHIHECEHUSI 32 CKOOKM OOIEro MHOMXWTENSA, TPYNIHPOBKH CIIAaracMbIX,
npuMeHeHus: HOPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[TpumeHsaTh nMpeodpa3oBaHUs MHOTOWICHOB JIJIsS PEIICHUS Pa3IUYHBIX 3a]1a4
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTHKH.



Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pewiate JMHENHBIE YpaBHEHUS C OJHOM IEPEMEHHOW, NMPUMEHSA IpaBUiIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIbBHOMY emy. [IpoBepATs, sABIsSIETCS
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumensaTh rpaduueckre METO bl MPU PEIICHUH JTMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOTo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucTeMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPHOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBBIE IPOMEXKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHaIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATh MH(OPMAIUIO U3 TPaUKOB pEeAbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TIOJYYUT CIICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIYMUCICHUM, N300paxaTh JeHCTBUTEIbHBIC
YHCJIAa TOYUKaMHU HA KOOPAWHATHOM MPSAMOM.

[TpumensaTh TOHATHE apU(pMETHUYECKOrOo KBaAPATHOTO KOPHs, HAaXOAWUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHATH



npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaApaTHbIE KOPHU, HCIIONIb3Ys
CBOMCTBA KOPHEMU.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpandecKkue BbIPAKEHUS

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelIeM, BbBIIOIHSITH
npeoOpa3oBaHus BEIPAXKEHUH, COIEPIKAIIUX CTEIIEHH C LIETBIM MTOKA3aTeIeM.

BhITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HAJ MHOTOUYJICHAMH U alreOpandecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[IpumeHsATh npeoOpa3oBaHMs BEIPAXKEHHM JIs pENIEHUS Pa3JInYHbIX 331a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEAMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHWU, B
TOM YHCJIE C TPUMEHEHUEM IpaUyeCcKuX Npe/ICTaBIEeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreopandeckoi
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBAa YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelIaTh JUMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHWH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIE TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAuYeHHE (PYHKIHUM IO 3HAYCHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBAa PYHKIMU N0 €€ rpaduKy.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBOM
dbyHkiuu 1o e€ rpaduxy.

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
NPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.



Bemonusate apudmernyeckue ACHCTBUS C pPalMOHAIBHBIMH YHCIAMH,
coyeTass YCTHbIE M TNMCBMEHHBIE IPUEMBI, BBINOJHATH BBIYMCIECHUSA C
UppaLMOHAIbHBIMU YUCIAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C LEIbIMU IOKa3aTelsIMA M KOpHEH,
BBIYMCIIATH 3HAYECHUS YHCIOBBIX BBIPAKCHHI.

OKpyrasTe JEWCTBUTEIBHBIE YHCIA, BBIIOJHIATH HPUKUIAKY pE3yibTaTa
BBIYMCJIEHNN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YPaBHEHHS, CBOMISIIHMECS K
HUM, NIPOCTENIINE TPOOHO-PALIMOHAIBHBIE YPABHEHMUSL.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarb TekcTOBBIE 3aauM  aJreOpanvueckuM CHOCOOOM € IMOMOIIBIO
COCTaBJICHUs YPABHEHUS UJIU CUCTEMBI IBYX YPAaBHEHUMU C IBYMs [IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHU (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

Pemarp sMHeliHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHre HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpAaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSIMOM, 3alIMCBIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUJO0B. Illoka3piBaTh cxemaTHUeCKU

pacIoyio’KeHUE Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKImi Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBrcHMOCTH OT
3HauYeHUN KOA()PHUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIMH MO UX TpauKaM.

Pacno3naBaTh KkBagpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX Ccrocobax 3aaHusl.



BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh WIEHBI TMOCIEIOBATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMH IIOCJIENOBATEIBHOCTSIMHU, B TOM
YHUCJIE 3a/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

I'EOMETPUA

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Pacro3HaBaTh U3ydeHHbIE TE€OMETPUYECKHE (QUTYpBI, OMpeneisTh HX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb IEOMETPUYECKHE (PUTypbl, BBINOIHATH
YepTEeKU MO YCIOBUIO 3a1ayd. V3MepsTh JMHEHHBIE W YIVIOBBIC BEIMYHHBI.
Pemiats 3a1a4n Ha BBIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyl0 OIEHKY JIMHEMHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuyarhe pa3Mepsl 3THX
OOBEKTOB M0 MOPSAJIKY BETUYHHBI.

CTpouTh YEepPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaThCs MpU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIIEHUH 33]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUS C MCIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCA TMpPU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TpPEYrOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, IPOBEAEHHOW K  THUIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3a1a4.

Onpenensate napamuiedbHOCTh NPSAMBIX C IOMOIIBIO YTIIOB, KOTOpPbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITOMOIIBK) PaBEHCTBA
PAcCTOSIHUAN OT TOUYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAUTh YHUCIOBbIE M OyKBEHHbIE 3HAYCHUS
VIJIOB B TEOMETPUYECKMX 3aJadyax C MCIIOJIb30BAHUEM CYMMBI  YTJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpU
MEPEeCEUCHUN JBYX MapaAJJIEIbHBIX MPSAMBIX CeKylled. PemaTe mpakThueckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bianerb NMOHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMETh ONPEIEIAThH
OMCCEeKTpHUCY yIJla U CEpEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK r€OMETPUYECKHE
MeCTa TOYEK.



@opMyIMpPOBATh OINpPEAEIEHUs OKPYKHOCTH M Kpyra, XOpIbl M JUaMeTpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh MMPUMEHATH 3TH CBOMCTBA MPHU
peleHny 3aaa4.

Biiaserb MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonb3oBaTbes (akTaMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, MW O TOM, 4YTO CEpPEIVWHHBIC
NIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Biiasietb NOHATHEM KacaTeNbHOW K OKPYKHOCTH, MOJIb30BAaTHCS TEOPEMOU O
MEPIECHINKYJIAPHOCTH KacaTeJIbHOU U paguyca, MPOBEAEHHOTO K TOYKE KACaHHUS.

[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJISI U
JIMHENKHU.

K koHmy oOyueHus B 8 kuacce o0OydaroIIMHCA MOJIYUYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
IIOJIb30BAThCS X CBOMCTBAMU IIPU PELIEHUN F€OMETPUYECKHX 3aa4.

[TpuMeHsATH CBOMCTBA TOUKM NEpECEUEHHMs MEAUaH TPEyroybHHKa (LEeHTpa
Macc) B pEIICHUH 3ajau.

Branets moHsATHEM CpeqHEN JIMHUM TPEYTOJbHHUKA W TPAlEUUd, NPUMEHATD
X CBOMCTBA NPHU pPEHICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dajieca U TEOPEMON O IPOIOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUUIS PEILICHHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKKU MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKUX
3a1ad.

[Tonb3oBaTbess Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYecKux 3axad. CTpPOUTh MaTEMaTUYECKYI0 MOJEIb B IMPAKTHYECKHUX
3a/1a4ax, CaMOCTOSATEIIBHO Je1aTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCa OCTpPOro yria
MPSAMOYTOJIBHOTO TpEYroibHUKa. [10630BaThCS STUMH MOHATHIAMU I PEIICHUS
MIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IJIOLIAAN
MHOTOYTOJIbHBIX ~ (puryp  (Ioyib3ysich, TJA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IprMEHATH MOyYEHHbIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Bianerb NOHATHUSMM BIIMCAHHOTO W LEHTPAJbHOIO YIVIA, KCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yIiaX, yriax MEXAy XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Branete moHsATHEM ONMCAHHOTO YETBHIPEXYIOJbHUKA, IPUMEHSTH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.



[IpuMeHATh MOJy4eHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K koHmy oOyueHus B 9 kiacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
HOMOUIBIO Pa3JIMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHbI
Y YTJIBI U1l HETaOIMYHBIX 3HAUEHUH.

[Tonp3oBatbes (hopmynamMu MpPUBEACHHUS U OCHOBHBIM TPHUTOHOMETPHUYECKUM
TOXKJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3Iu4YHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pEIICHNH T€OMETPUUYECKHX 3a/1ay.

Brnagets moHsATHSMH  npeoOpa3oBaHMS — MOJO0OMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y THOJOOHBIX (uryp.
[IpumeHsATh cBoicTBa MOJOOMS B MPAKTHYECKUX 3aJadax. YMETh NPHUBOJUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tosp30BaTECS TEOPpEMAMU O MPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMH, TMOHMMATh MX TCOMETPUYECKUM U (PU3HUCCKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUYECKUX U (DU3MYECKUX 3ajad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonp30BaTbCd METOJOM KOOPJAMHAT HAa IUIOCKOCTH, IPUMEHSATH €ro B
PELICHUH F'€OMETPUUECKUX U PAKTUYECKUX 3a]a4.

Bnanets NOHATHSMHM NMPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IUIOCKOCTH B MPOCTEMIINX CITydasix.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHHEM IMOA00Ms U TPUTOHOMETPUUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HEO00XO0IMMO, KaJIbKYJISITOPOM).



BEPOATHOCTDb U CTATUCTHUKA

K xoHmy oOydenuss B 7 kJjacce OOydYarolMiicsi TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Uutate uHOpMaIMIO, NPEICTABICHHYIO B TaOJWIaX, Ha JguarpaMmmax,
NpEACTABIATh JaHHbIE B BHJE TaOJNUI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) u KpyroBbI€) IO MAaCCHBaM 3HAYCHUH.

OnucelBaTh W HUHTEPHPETUPOBATH  pEAIbHBIE  YHUCJOBBIE  JIAHHBIE,
Mpe/CTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh 111 ONMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapPaKTEPHUCTUKHU:
cpeaHee apupMeTHUECKOEe, MeAuaHa, HauOoJIblllee M HaWUMEHbIEeEe 3HAYEHUS,
pa3Max.

NMeTh mnpencraBieHUE O CIy4yalHOM HM3MEHYMBOCTHM Ha IpUMEpax IIEH,
(bu3MYeCKUX BEIMYUH, aHTPOMIOMETPUYECKUX JIAHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe ¥ mpeoOpa3oBbIBaTh HH(POPMAIIUIO, MPEICTABICHHYIO B BHJIE
Tabuil, Tuarpamm, rpaduKoB, NMPEJACTaBIATh JaHHBIC B BUJEC TaOJUIl, JUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOIIBID CTATUCTUYECKUX IOKAa3aTEIeh: CPEIHHUX
3HaYeHUHN U Mep paccerBaHus (pa3max, TUCIIEPCUs U CTaHJAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJIbTaTaM U3MEpPeHUN U HaOJIOICHUIA.

HaxonuTh BEpOATHOCTH CIydallHbIX COOBITMH B ONBITAX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCII€ B OMNBITAX C PaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyecKkue MOJEIH: JEPEBO CIYYalHOTO 3KCIIEPUMEHTA,
JarpaMMsbl Jitliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSTUSMHU: MHOECTBO, IOJAMHOXECTBO, BBITIOIHATH
omepalMd  HaJl MHOXECTBaMU: OOBEIUHEHHE, TIepeceyeHue, JIOMOJHEHUE,
MEePEYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSTH CBOMICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMU ISl ONMCAHUA MPOILIECCOB U SIBJICHUH, B TOM YKCJIE TIPU PEUICHUM 33/1a4 U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:



W3Bnekatb u mpeoOpa3oBeIBaTh HH(OPMAILMIO, MPEICTAaBICHHYIO B
pa3IMyYHBIX MCTOYHMKAX B BHJE TaONHUL, auarpamm, rpadukoB, MPEACTABIATH
JaHHBIE B BUJE TAONHUII, AUarpaMm, rpadruKoB.

PemaTe 3amaunm oOpraHu30BaHHBIM NEpeOOPOM BapHUAHTOB, a TaKXKE C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcrnonb30BaTh OnucaTelbHbIE XapaKTEPUCTUKH JJII MAacCHUBOB YHUCIOBBIX
JAHHBIX, B TOM YHCJIE CPETHAE 3HAYECHUSI U MEPBI PACCEUBAHMSI.

HaxonuTh 4acToThl 3HAYEHU M 4acTOThI COOBITHS, B TOM YHUCIE MOJb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOII0ICHUH.

HaxonuTh BEpOSTHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHCclie B OMBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
WCIIBITAHUN J10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyIun.

VMeTp npencTaBleHHE O CIy4yalHOM BEJIMYMHE W O PACIPEICICHUU
BEPOSITHOCTEN.

NmMeTh mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B
NpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

AJITEBPA
7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yuciia u BeIuKCieHUs. PalinoHalibHbIe 32 1 4 bubmuoreka [JOK
gucia* https://m.edso00.ru/7f415b90
bubmuorexa [JOK
* 2
2 Anrebpandeckue BoIpaKeHUS 33 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2
3 ¥ PaBHCHHS  HEPABCHCTBA 2! ! https://m.edso0o.ru/7f415b90
bu6mmoreka [IOK
4 K . D * 1 1
OOPAMHATSI H rpaguiH. PyHKiHn : https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
I1 * 1 2
> OBTOpEtHe it 000DLeHe : https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 8

* 34 yaca 100aBIIEHO 3a CYET IIKOJIBHOTO KOMITOHEHTA



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 4 .K 1
UCa ¥ BeuucieHus. KBajpaTHble KOpHU 5 httos://m.edsoo.ru/7fA17af8
Yucna v BerarcieHus. CTCIeHb ¢ EIbIM bubmuorexa [JOK
2 14
nokazaresneM™ https://m.edsoo.ru/7f417af8
3 AnreOpandecKkue BbIPaKEHHUS. 12 1 bubnnorexa [JOK
KBanpaTHblil Tpéxuiien™ https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
*
8 PyHKuuH. OCHOBHEIE IOHATHS 12 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
*
o DyHKUHH. HHCTOBLIC QYHKLHH 16 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 000 * 12 3
OBTOPEHHE 1 0DODINEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 7 0

* 34 gyaca 100aBJIEHO 3a CUET IIIKOJIBHOIO KOMIIOHEHTA



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 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P KonTpoabubie IIpakTuueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Ywucna v BerauciaeHus. [[eficTBUTEIbHBIC 14 bubnuoreka [{OK
quciaa* https://m.edso00.ru/7f419d08
5 VYpaBHEHHUSI U HEPABEHCTBA. Y paBHEHUS C 19 1 Bbu6mmoteka [JOK
OJIHOU TIepEeMEHHON™* https://m.edso00.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 19 1 bubnnoreka [JOK
yYpaBHEHUN™ https://m.eds0o.ru/7f419d08
bu6nmorexa LIOK
*
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 21 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) * 21 1
> Ve https://m.eds00.ru/7f419d08
bu6mmoteka IIOK
q * 2 1
6 HCJIOBBIE MTOCIEN0BATEIBHOCTH 0 https://m.edso00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 99 5 bu6nmorexa LIOK
3HaHUU™ https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 7 0

* 34 gyaca 100aBJIEHO 3a CUET LIKOJIBHOIO KOMIIOHEHTA



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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I'EOMETPUA

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMe(’b; I/I}‘IIIZ)CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 Herbpexyronp ks 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060beHHE SHaNHiT https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TIOCKOCTH 9 1 bubmorexa OK
p PA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M IUIOIIa/lb Kpyra 8 brbmmorexa LTOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 7 9 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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BEPOATHOCTDb U CTATUCTHKA

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (mupp )
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
! lpencrapierne NaHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 OnucaTeibHas CTaTHCTHKA 8 ! https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Cotysaiinas H3MEHIHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOTa CIly4aiiHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
6 O0001enue, cucTeMaTH3alus 3HaHUH 5 2 httos://m.edsoo.ru/7fA15fdc
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 5



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB ciy4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
° Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysim 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2


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

7 KJIACC

AJI'EBPA

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJabLHBIE
Bcero P
padoThI

IIpakTH4eckue
padoThI

IloBTOpEeHne n3yueHHoro B 5-6 Kiaccax.

[ToBTOpEHUE N3yUEeHHOrO B 5-6 Kilaccax.

IloBTOpEeHne n3yueHHoro B 5-6 Kiaccax.

[ToBTOpEHUE N3yUEeHHOrO B 5-6 Kilaccax.

IloBTOpEeHne n3yueHHoro B 5-6 Kiaccax.

[ToBTOpEHME U3yUYEeHHOTO B 5-6 Kilaccax.

BxonHast KOHTpoJIbHAs paboTa.

Ll Nl L

© I NV AW INE

[ToHATHE panMOHAIBHOTO YKcIa

Apudmerndeckue 1eicTBUS €
palOHaIbHBIMU YHACIAMU

10.

Apudmerndeckue neicTBHS C
palMoOHATFHBIMHU YUCIIAMH

11.

12.

Apudmerndeckue neicTBHS C
palMOHAIbHBIMU YU CIIAMU
Apudmerndeckue 1eicTBUS €
paloOHAIBLHBIMU YUCIIAMU

13.

Apudmernueckue IeHCTBUS C
palMOHATILHBIMU YU CIIAMU

14.

15.

16.

[TpakTryeckas pabora 1o reme
«ApudmeTrnueckue JeiCTBUS C
palMOHAIBHBIMH YHCIAMU»

CpaBHeHue, ynopsJ0uMBaHue
palMOHATIBHBIX YHCEI
CpaBHeHue, ynopsi0u1uBaHue
palMOHATIBHBIX YHCEI

17.

CpaBHeHue, ynopsi0u1uBaHue
panrOHANBHBIX YHCEI

18.

[TpakTudeckas paboTa mo Teme
«CpaBHeHUE, yopsJourBaHUE
palMoHaIbHBIX YUCEI»

19.

Crerens ¢ HaTypaJbHBIM ITOKa3aTCJIEM

20.

CreneHnb ¢ HaTypaJbHBIM [TOKa3aTeIeM




21.  CreneHs ¢ HaTypaJIbHBIM IIOKa3aTEIEM
22.  CreneHb ¢ HaTYpaJIbHBIM MMOKA3aTEIEM
23.  CreneHb ¢ HaATYpaJIbHBIM IMOKa3aTEIEM
[TpakTrueckas padboTa o Teme
24.| «CrerneHb ¢ HATYpAIbHBIM
IMoKa3aTeIeM»
55 Pemenne oCHOBHBIX 3a/1a4 Ha ApooOH,
" IPOLEHTHI U3 PEATHHOM IIPAKTHKU
26 Pemenre oCHOBHBIX 3a/1a4 Ha ApooOH,
" NIPOLEHTHI U3 peabHO NPAKTUKK
57 Pemenne ocHOBHBIX 3a/1a4 Ha JpOoOH,
" IIPOLEHTHI M3 PEalbHOM IPAKTUKH
)8 Pemenne oCHOBHBIX 3a/1a4 Ha ApoOH,
" IPOLEHTHI U3 PEATHHOM IPAKTHKU
[TpakTnueckas padota. Pemenue
29.| OCHOBHBIX 3aJlay Ha JPOOU, MPOLIEHTHI
W3 peallbHOM MPAKTUKU
30 [Ipu3Haky nenMMOCTH, pa3yIOKEHUS Ha
" MHOXKHTEJHM HATyPaIbHBIX YUCEI
31 [Ipu3Haky neIMMOCTH, PA3JIOKEHHS Ha
" MHOXHTEJIU HATYpPaIbHBIX YHCE
3 [Ipu3HaKku AETMMOCTH, pa3iokKEeHUs Ha
| MHOYHTENHN HATYPaJIbHBIX YUCEIl
33 Peanbubie 3aBucumoctu. [Ipsimas u
" o0parHas NpONOPIMOHAILHOCTH
34 Peanbuble 3aBucumoctu. [Ipsamas u
" oOparHas NpOIOPLUOHAIEHOCTH
3c Peanbubie 3aBucumoctu. [Ipsmas u
" oOpaTHas NpOIOPLUOHAIEHOCTH
PeanpHble 3aBucumoctu. [Ipsamas n
36. oOpaTHasi TPOTOPIIMOHAIBHOCTH
Peanbubie 3aBucumoctu. [Ipsimas u
37. oOpaTHasi TPONOPLHOHAIBHOCTH
38 Peanbubie 3aBucumoctu. [lpsmas u
" oOparHas NPOIOPLUOHAIEHOCTH
39 KonTtponpHas padoTa mo Teme
" "PanmoHanbHbIE yrcia"
40. bBykBeHHBIE BBIpaXXKEHUS
41.  ®opMmyisl




42.  ®opmyibl
43 Ilepemennsle. JlonycTumble 3HaUEHUS
" IIepeMEHHBIX
[IpeoOpa3zoBanne OyKBEHHBIX
44. BBIp@XEHUMU, PACKPBITHE CKOOOK U
npuBeIeHrEe OJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OYKBEHHBIX
45. BBIp@KEHUMU, PACKPBITHE CKOOOK U
npuBeIeHrEe OJOOHBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
46.  BBIPAXCHUU, PACKPHITHE CKOOOK H
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
[IpeoOpa3zoBanre OYKBEHHBIX
47. BBIpaXCHHU, pACKPBITHE CKOOOK H
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
[IpakTuueckas padbota 1o Teme
ag.| lIpeobpasoBannue OYKBEHHbBIX
BBIPAXKEHU, PACKPBITHE CKOOOK U
pUBeJIEHNE TOJOOHBIX ClIaraeMbIX»
49 CBolicTBa CTENEHU C HATYpaJIbHbIM
" mokasaresem
50 CBoiicTBa CTENEHU C HATYpaIbHBIM
" mokaszaresem
51 CBolicTBa CTENEHU € HATYpaJbHbIM
" mokaszaresiem
5y CBoJiCTBa CTENEHU C HATYPAIBHBIM
| mokasarenem
53. MBHoroujieHsl
54. MHOro4ieHsl
55.| MHorouieHbl
c6 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHHE
" MHOTOYJIEHOB
57 CrnoxeHue, BRBIUNTAaHUE, YMHOKEHHE
MHOTO4JICHOB
cg CnoxeHue, BBIUUTaHUE, YMHOKEHHE
" MHOTOYJIEHOB
59 CrnoxeHue, BRBIUNTAaHUE, YMHOKECHHE
" MHOTOYJIEHOB
[TpakTrueckas paboTa Mo Teme
60.| «CnoxxeHue, BRBIUNTAHUE, YMHOKECHHE

MHOT'O4JICHOB»




61. Dopmyibl COKPAIEHHOIO YMHOKEHHUS 1
62. @DopMmyJibl COKPAILIEHHOTO YMHOXKEHUS 1
63. @DopmyJibl COKPAIIEHHOTO YMHOKEHUS 1
64. DopMmyibl COKPAIEHHOIO YMHOKEHHUS 1
65. @DopmyJibl COKPAIIEHHOTO YMHOKEHUS 1
66.| dDopMmyibl COKPALIEHHOTO YMHOKEHHUS 1
7 Pa3noxeHnne MHOrO4I€eHOB Ha 1
" MHOXHTEIH
68 Pa3noxeHre MHOrO4ICHOB Ha 1
" MHOXHTEIH
69 Pa3noxeHnne MHOrO4I€eHOB Ha 1
" MHOXHTEIH
20 Pa3znoxxenre MHOrO4JI€HOB Ha 1
" MHOXHTEIH
1 Pa3noxeHne MHOrO4wieHOB Ha 1
" MHOKHUTENN
7 KonTponbhas pabota no Teme 1
" "AnreGpaudeckue BBIPaKEHUA"
VYpaBHeHue, paBuiia mpeodpazoBaHus
73.| ypaBHEHH:, PaBHOCUIIBHOCTH 1
YpaBHEHUU
JInHeitHOe ypaBHEHUE C OJHOMU
74.| TNEpEMEHHOM, PElICHUE JTUHEHHBIX 1
yYpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJHOU
75. TIEPEMEHHOM, PEIICHUE JTUHEUHBIX 1
ypaBHEHUU
JIuneliHOe ypaBHEHHE C OAHOU
76. TIEPEMEHHOM, PEIICHUE JTUHEUHBIX 1
ypaBHEHUU
[IpakTuueckas paboTa no Teme
7 «JInHeHoe ypaBHEHHE C OJHOU 1
| IepeMeHHOM, pelIeHne TMHEHHBIX
YpaBHEHUI»
78. Pemenue 3ama4 ¢ TOMOILBIO YPAaBHEHU 1
79. Pemienue 3a1a4 ¢ MOMOUIbIO YPAaBHEHUI 1
80. Pemenue 3ama4 ¢ MIOMOILBIO YPaBHEHUIN 1
81. Pemenue 3a1a4 ¢ MOMOUIBIO YPAaBHEHUM 1
82.| Pemienue 3a71a4 ¢ MOMOIIbI0 YPAaBHEHUI 1




JInHeHOE ypaBHEHHUE C IBYMS

83 TIepEMEHHBIMHU 1 €ro Tpaduk L
84, JInneliHOe ypaBHEHME C 1BYMs 1
NEPEMEHHBIMH U €T0 Ipaduk
85 JInHerHoe ypaBHEHUE C IBYMS 1
| IepeMEHHBIMH U €ro rpaduk
86 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 1
" IByMs epeMEeHHBIMU
g7 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 1
JBYMsI IEPEMEHHBIMU
48 Cucrema 1ByX JINHEWHBIX YPAaBHEHUI C 1
" IByMs IEPEMEHHBIMU
89 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 1
" IBYMs EPEMEHHBIMU
[TpakTrueckas paboTa o Teme
90.| «Cucrema IByX JIMHEMHBIX YPABHEHUH C 1
JBYMsI IEPEMEHHBIMU»
91. PemeHue cuCTeM ypaBHEHHM 1
92.| PemieHue cucTeM ypaBHEHUU 1
93. PemeHue cucteM ypaBHEHMI 1
94. PemieHue cucTeM ypaBHEHUU 1
95. PemeHue cucteM ypaBHEHMMU 1
96.| Pemienue cucteM ypaBHCHHM 1
97.| Pemenue cucremM ypaBHEHHM 1
98.| PemieHue cucreM ypaBHEHUM 1
99, KontponbHas padoTa o Teme 1
"JIuHeliHble ypaBHEHUS"
100 KoopanHaTta TOYKM Ha NPSAMOM 1
101 YwucnoBble MPOMEKYTKU 1
102 YwucnoBsle IPOMEKYTKH 1
103 YwmcnoBbie MPOMEKYTKH 1
104 Paccrostaue MUG>KJIY I[BE/'M}I TOYKAMH 1
KOOpJMHATHOM NpsSMOI
105 Paccrostaie Mexny A1ByMs TOUKaMH 1
KOOpJAMHATHOM NpsMOI
106 PaccTosiHue Mexny 1ByMs TOUKaMH 1
KOOpPJMHATHOM MpsSMOit
107 [IpsimoyrosipHas cucreMa KOOpAUHAT Ha 1

IIJIOCKOCTH




[IpsimoyrospHas cucreMa KOOpAUHAT Ha

108 1
IUIOCKOCTH

109 [IpsMoyronbHas cucTeMa KOOpAMHAT Ha 1
TUIOCKOCTH

110 [Tpumeps! rpaukoB, 3alaHHBIX 1
dbopmynamu

11 [Tpumeps! rpadukoB, 3aaHHBIX 1
dbopmynamu

112 [Tpumeps! rpadukoB, 3a1aHHBIX 1
bopmynamu

113 [Tpumeps! TpaKoB, 3aJaHHBIX 1
dbopmynamu

114 Urenue Fpﬁ(bl:lKOB peasbHBIX 1
3aBUCUMOCTEH

115 Urenue rpa(bI:IKOB peasIbHbIX 1
3aBHCUMOCTEH

116 YreHue rpa(bleOB pEabHBIX 1
3aBUCUMOCTEH

117 Tlonsatue QpyHKIHH 1

118 TI'padux ¢pyHKIIH 1

119 CgoiicTBa (pyHKIHN 1

120 CaoiicTBa pyHKUMH 1

121 JluneitHas QyHKUIUS 1

122 JluneitHast QyHKUIUS 1

13 [TocTpoenue rpaduka TUHEHHON 1
byHKIIIHN

124 [TocTtpoenue rpaduxa nuHeiHON 1
byHKIUM

125 [TocTpoenue rpaduka TUHEHHON 1
byHKIUN

126 TI'padux pyHkmn y =[X| 1

127 T'padux bynkumm y =|x|

128 I'paduk hynkmmm y =|x| 1
KonTponbhas pabota no teme

129 "Koopaunats! u rpaduxu. Oynxmun" / 1
Bcepoccuiickas mpoBepodHas padboTa

130 Hrorosast koHTpOJBbHAS paboTa / 1
Bcepoccuiickas mpoBepodHas padoTa

131 IloBTOpEHHE OCHOBHBIX ITOHATUN U 1




METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUI

132

133

134

135

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiiacca, 00001eHne
3HAHUM

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUI

IToBTOpEHNE OCHOBHBIX OHATHI U

METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUU

136

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJ/IOB Kypca 7 Kjacca, 000011eHue
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136




8 KUIACC

KoanuecTBo 4acoB

Ne Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero
padoThI padoThI
1. [ToBTOpEHME N3yUeHHOTO B 7 KJlacce. 1
2. [ToBTOpEHME N3yUeHHOTO B 7 KJlacce. 1
3. IToBTOpEHME M3yUEHHOTO B 7 KJlacce. 1
4. IToBTOpEHME M3yUEHHOTO B 7 KJlacce. 1
5. IToBTOpEHME N3yUeHHOTO B 7 KJl1acce. 1
6. BxoxHast KOHTpoJbHAs paboTa 1 1
7. KBanpartHblii KOpeHb U3 YHCIa
8. [TonsiTre 006 UppaIMOHAILHOM YHCIIE 1
9 JlecsiTHuHbIC TPUOTMIKCHUS 1
" MpPAalMOHAILHBIX YHCEI
10 JlecsiTuuHbie TPUOTUKEHUS 1
" MppaMOHAILHBIX YUCE
11. JleliCTBUTENBHBIC YHCIIA 1
12.  CpaBHeHUE JEHUCTBUTEIBHBIX YUCET 1
13.  CpaBHeHHUE JEHCTBUTEIBHBIX YHCET 1
14.  Apudmernueckuil KBaJpaTHbII KOPEHb 1
15.  VYpaBHeHue BuAa x> =a 1
16 CoiicTBa apuMeTnyecKkux 1
" KBaJpaTHBIX KOPHEN
17 CaoiicTBa apumMeTnyecKkux 1
" KBaJpaTHBIX KOPHEH
[TpeobOpazoBaHre YUCTOBBIX
18.  BBIpaXEHHUI, COJIEPIKAIIMX KBAIPATHbHIE 1
KOpHU
[TpeobOpazoBaHre YUCTOBBIX
19.  BBIpaXEHUH, COEpKAIINX KBAIPATHBIC 1
KOpHU
[Ipeobpa3oBaHre YHCTOBBIX
20.  BBIpa@XKEHHI, COJIEpIKAIIUX KBAIPATHbHIE 1
KOpHU
51 [Ipeobpa3oBaHre YHCTOBBIX 1

BBID a)KeHHﬁ, COZACPpKAIINX KBAAPATHBIC




KOpHHU

22. | CremneHs C edbIM II0Ka3aTeaeM 1
CrangapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKpY’Karolero Mupa (ot
’3 AJIEMEHTAPHBIX YaCTHUII JI0 1
" KOCMHMYECKHMX OOBEKTOB),
JUTUTEITHHOCTH TIPOIIECCOB B
OKpY>KaloIlleM MHUPE
" CBoiicTBa CTENEHU C LIEIBIM 1
" mokasarenem
55 CBoiicTBa CTENEHH C LEIBIM 1
" mokasarenem
26 CBoiicTBa CTENEHU C LIEIBIM 1
" mokasarenem
57 CBolicTBa CTCIICHH C LICJIBIM 1
" mokasarenem
)8 CBoiicTBa CTENEHH C LEIbIM 1
" mokasarenem
29 CBoiicTBa CTENEHU C LIETBIM 1
" mokasarenem
30 CBoiicTBa CTEIICHH C LCIBIM 1
| mokasarenem
31 CBOMCTBA CTEIIEHH C ICITBIM 1
" | mokasarenem
3 CBoiicTBa CTENCHH C IIEIBIM 1
| moxa3arenmem
3 CBoiicTBa CTENCHH C LEIBIM 1
" | mokasarenem
34 CBOMCTBA CTEIIEHH C IIEITBIM 1
" | mokasarenem
CamocrosTenbHas paboTa 1o Teme
35. | «CsoiicTBa CTENEHH C IIETBIM 1
[oKa3aTenemM»
36. KBagpaTHblii TpEXuieH 1
37. KBaapatHbiii TpEXuieH 1
38. | KBajaparHblil TpéXusieH 1
39. | KBaapaTHbIN TpEXUWIEH 1
20 Pa3noxxeHue kBaJipaTHOTO TpEXUTICHA 1
Ha MHOKHUTEIU
41.  Pa3znoxeHue KBaJpaTHOTO TPEXUJIECHA 1




Ha MHOXUTCIN

Paznoxenue KBaApaTHOIO TpéaneHa

42.
Ha MHOKUTEIN

53 PaznosxeHne KBapaTHOTO TPEXUICHA
Ha MHOXKUTEIH

aa. Paznoxenne KBagpaTHOTO TpEXUIeHA
Ha MHOKUTEIN

15 PaznoskeHne KkBapaTHOTO TPEXUICHA
Ha MHOKUTEIN

16, PaznoskeHne KkBapaTHOTO TPEXUICHA
Ha MHOXKUTEIH
Konrponsnas pabora mo remam

47.  "Ksazgpatsble KopHU. CTeneHu.
KBanpatubiii TpexuieH"

48.  AnreOpamyeckas qpoOb
JlonmycTuMble 3HAaYEHUS ITEPEMEHHBIX,

49.  BXOAAIIMX B ajreOpandecKue
BBIPAKEHUS
JlonycTHMBIe 3HAYCHHS TIEPEMEHHBIX,

50.  BXOMSIIUX B aNreOpamyecKue
BBIPAKEHUS

1 OcCHOBHOE CBOWCTBO anredpanyecKon
npobu

52.  CokparmieHue apooeit

53.  Cokpaienue apobei

54.  CokparieHue apooeit

- CrnoxeHune, BRIYATAaHUE, YMHOKCHHUE U
JeneHue anreOpanyeckux apooeit

56, CrnoxeHune, BBIYATAaHUE, YMHOKCHHUE U
JielieHne anredpandeckux Apooeit

- CrnoxeHue, BBIYUTaHUE, YMHOXKEHHUE U
neneHue anredbpandeckux Apodei

ss CrnoxeHune, BBIYATAaHUE, YMHOKCHHUE U
JenieHue anredpandeckux Apooeit

59, [IpeoOpa3oBanue BbIpaxeHHH,
coJiepKalmx anredpandeckue apoou

€0 IIpeoOpa3oBaHue BBIpAKEHHIH,
coJiep Kalux anredpandeckue Apoou

61 [IpeoOpa3oBanue BbIpaxeHHH,

coJiepKalmx aaredpandeckue Ipoou




KonrponsHas pabora no Teme

62 "Anrebpandeckas 1poon"
63. KBazaparHoe ypaBHEHHE
64. HenosHoe KBaJpaTHOE YpaBHEHHE
65. HenosHOe KBagpaTHOE ypaBHEHUE
66 dopmyiia KOpHEH KBAIPaTHOTO
" ypaBHeHMsA
67 @opMyita KOpHEH KBaPAaTHOIO
YPaBHEHHUS
68, @opMyita KOpHEH KBaPaTHOIO
YpaBHEHHUS
69. Teopema Buera
70.  Teopema Buera
21 Pemenue ypaBHeHUH, CBOAAIUXCA K
KBaJIpaTHbIM
- Pemenue ypaBHeHumil, CBOOAIIUXCA K
" KBaJpaTHBIM
3. [Ipocreitmme 1poOHO-paIOHATIEHBIE
YpaBHEHUS
4. [Ipocreiiue ApoOHO-paLlOHATIbHbIE
YpaBHEHUs
75 Pemrenne TeKCTOBBIX 33]1a4 € IIOMOLIBIO
" KBaJPaTHBIX ypaBHEHHI
6 Pemrenne TeKCTOBBIX 33/1a4 € TIOMOIIBIO
76 KBAJ[PaTHBIX YpaBHEHUI
77, KonrtponbHas pabota no reme
"KBanpaTHsle ypaBHeHuUs"
JIuHeitHOE ypaBHEHUE C IBYMSI
78.  NEepeMEHHBIMH, €T0 rpaduK, IpUMepbI
pELIEeHNs] yPAaBHEHUH B LENIBIX YUCIIAX
JIuHeitHOE ypaBHEHUE C IBYMSI
79.  NepeMEeHHbIMH, €T0 rpadukK, IpUMepbl
pelIeHrs YpaBHEHUH B LEJbIX YUCIIaX
JInHeliHOe ypaBHEHUE C 1BYMs
80. mepeMeHHbIMH, €ro rpaduk, IpuMepbl
pelIeHrs ypaBHEHUH B LENbIX YUCIIaX
81 Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU
22 Pemenue cuctem IByX JTUHEHHBIX

YPaBHEHUH C JBYMS IEPEMEHHBIMHU




Pewrenue cucreM ABYX JIMHEWHBIX

83 YPaBHEHHH C ABYMs IEPEMEHHBIMU
IIpumepsl perieHus cucreM
84.  HENMHEHHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU
IIpumepsl pelieHns cucTem
85.  HENMHEHHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU
I'padpuueckas uHTEpHIpeTALUSL
g, | YPABHEHH C IBYMs IEPEMEHHEIMH U
" cHCTeM JMHENHBIX YPaBHEHUI C AByMs
[IEPEMEHHBIMU
I'padpuueckas uHTEpHIpeTALUSL
g7 | YPaBHEHHA C IBYMs IEPEMEHHEIMH U
" CHCTEM JIMHEHHBIX YPABHEHUH C JABYMS
IIEPEMEHHBIMU
a8 Pemrenne TeKCTOBBIX 33]1a4 € IOMOIIBIO
" CHCTEM ypaBHEHHMH
29 Pemrenne TeKCTOBBIX 33]1a4 € IOMOIIBIO
" CcHCTEeM ypaBHEHU
%0 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIBIO
" CHCTEM ypaBHEHHMH
91. YwucnoBble HEPABEHCTBA M UX CBOWMCTBA
92. YucnoBble HEPABEHCTBA U UX CBOWCTBA
93. HepaBeHCTBO ¢ OJJHON NIEPEMEHHOU
94 JInneliHble HEpABEHCTBA C OJJHOM
" IIEpEMEHHOM U UX PELICHHE
95 JInHeliHbIE HEPABEHCTBA C OTHOU
" TIEpEMEHHOM U UX PELICHHE
9% JInneliHble HEpABEHCTBA C OJJHOMN
" NepeMEHHOM M MX pEelICHUE
97 CucremMbl TUHEHHBIX HEPABEHCTB C
" OHOM MEPEMEHHOI M MX PEIIEHUE
08 CucreMpl TMHEVHBIX HEPABEHCTB C
" O/IHOM MEPEMEHHOI ¥ MX pElIEHHE
99 CucTeMbl TMHENHBIX HEPABEHCTB C
" OJHOM IEPEMEHHON M UX PEIEHHE
N300pakeHue peneHus TMHEHHOTo
100. HepaBEHCTBA U MX CUCTEM HA YUCIOBOU

psAMOI




N3o00paxeHune penieHus TMHEHHOTO

101, HepaBEHCTBA U UX CHUCTEM Ha YUCIOBOM 1
npsiMOi

102 Konrponsnas pabora mo remam 1
"HepaBenctBa. CucteMbl ypaBHEHHT"

103. Tlonsarue GpyHKIUN

104, Ilonstue pyHKUUU 1

105 OO6nacTh ornpeneaeHus: © MHOXKECTBO 1
3HaYeHUN PYHKIUU

106 OO0nacTh ornpeesieHus] © MHOXKECTBO 1
3HaYeHUHN PYHKINH

107, CmnocoOsl 3a1anust GyHKIUH 1

108, CnocoOsbI 3amanus HyHKITHI 1

109. TI'paduk pyHKIIUK 1

110, I'paduk GpyHKIUH 1

111, T'paduk pyHKIHU 1

112 CpoiicTBa yHKIMH, UX OTOOpaXKeHHE 1
Ha rpaduke

113 CBoiicTBa QyHKIIUH, UX OTOOpaKEHUE 1
Ha rpaduke

114 UreHne u mocTpoeHue rpaukoB 1
byHKIII

115 YreHue U MocTpoeHue rpagukon 1
byHKIMA

116 [Tpumeps! rpaduKoB GyHKITHIHA, 1
OTpaXKaroIIUX peajibHbIE MPOLECCHI
OYHKIHMH, OMICHIBAIOIIUE MPSIMYIO U

117. oOpaTHYIO IPOMOPIIUOHATBHBIC 1
3aBUCHUMOCTH, UX TpapuKu
OYHKIMH, OMTHCHIBAIONITUE MPSMYFO H

118. 00paTHYIO MPONOPIUOHATHHBIE 1
3aBUCHUMOCTH, UX TpaduKu
OYHKIMH, OMUCHIBAIOINE MPSAMYIO U

119, oOpaTHYyIO IPOMOPIMOHATLHBIE 1
3aBHCHMOCTH, UX TpaQuKu

120, Tunepboina 1

121, Tumep6ona 1

122, Tumnepbona 1

123/ Tumepbona 1




124,

I'padux Gpynkum y = x?

125,

['padux dpyHkmm y = x>

126.

['padux pyHkmu y = x>

127.

128.

129,

130.

Oyukmum Y =X3, Y = X3,y = VX, y = [x;
rpaduuecKoe peleHne ypaBHEHUH 1
CUCTEM ypaBHEHUU

OyHKIMK Y =X, Y = X3, Yy = VX, Y = [X[;
rpaduueckoe perieHrue ypaBHEHUH 1
CUCTEM YpaBHEHUU

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
o06o6menue 3uanuii / Beepoccutickas
mpoBepoyHas pabora

Hrtorosas koHTpoJabHas paboTa /
Bcepoccuiickas npoBepouHas pabota

131.

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCoB,
00001IeHne 3HaHU |

132,

133,

134,

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJI0B KypcoB 7 U 8 KJIacCoB,
00001IeHne 3HaHU |

IToBTOpEHHE OCHOBHBIX MOHATHN H
METOJIOB KypCcOB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB KYpCOB 7 M 8 KIIacCOB,
0000111eHNE 3HAHUN

135.

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
0000111eHNe 3HAaHUH

136.

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
000011eHNe 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




9 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTtpoabHubie

Bcero
padoTsI

IIpakTH4eckue
padoTbI

IToBTOpEeHME U3YUEHHOIO B § Ki1acce.

IloBTOpEHNE N3yUEeHHOTO B 8 KJlacce.

IToBTOpEeHME U3yUEHHOIO B § Kiacce.

P WINIPE

BxoaHan KOHTPO/IbHas paboTa

Pl

PamnmonansHabIe ynca,
UPpaIMOHATILHBIC YHCIIa, KOHCUHBIC U
OCCKOHEUYHBIC ECATUYHBIC TPOOH

PammonansHBIC uncia,
MppalrOHaJIbHbIC YMCIIA, KOHEUYHBIE U
OECKOHEYHBIE JECATUYHBIEC TPOOH

MHO0KeCTBO AeHCTBUTEIBHBIX YHCET;
JIIeHCTBUTENILHBIE YUCIIA KaK
OCCKOHEUYHBIC JCCSITHYHBIC POOH

B3auMHO 01HO3HAYHOE COOTBETCTBUE
MEXy MHOXKECTBOM J€HCTBUTEIBHBIX
YHCEJl U MHOXXECTBOM TOUYEK
KOOpJAMHATHOM NPMOK

B3auMHO 0/IHO3HaYHOE COOTBETCTBHE
MEXIY MHOXECTBOM JAECHCTBUTEIBHBIX
4KCesl U MHO)KECTBOM TOYEK
KOOPJIMHATHOM TIPAMOM

10.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEII,
apupMeTHUeCKre eHCcTBUSA C
JENCTBUTEIBHBIMY YU CIIaAMU

11.

CpaBHEHHE JIEWCTBUTEIIBHBIX YHCET,
apu(pMeTHIECKUe JEHCTBUS C
JIEHCTBUTEIbHBIMU YUCIIAMH

12.

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIINYNHBI,
TOYHOCTDH HpI/I6J'II/I)KeHI/I$I

13.

Oxpyrienue yncen

14.

Oxpyrienune yucen

15.

Oxpyrienue yncen

16.

[Ipukuaka u olleHKa pe3yIbTaTOB
BEIYHCIICHUN

17.

[TpukuaKa v OIeHKa pe3yIbTaToOB




BBIYHUCIICHUN

[Tpukuaka v oleHKa pe3yabTaToB

18. 5
BBIUMCIIEHUN
19 JIuneitnoe ypaBHenue. Pemenue
" ypaBHEHHWIA, CBOAAIIUXCA K TMHEHHBIM
20 JIuneitHoe ypaBHeHue. Pemenue
" ypaBHEHHWIA, CBOAAMIMXCA K JIMHEHHBIM
21 JInnerinoe ypaBHeHue. Penenue
’ YpaBHEHUH, CBOJIAILIMXCS K TUHEUHBIM
2y KBanpatHoe ypaBHeHue. Pelenne
' ypaBHEHWIA, CBOIAMINXCSA K KBaIPATHBIM
’3 KBagparnoe ypaBHenue. Pemenue
" ypaBHEHHiA, CBOAAIMXCS K KBaJIPATHBIM
24 KBazaparnoe ypaBHeHue. Pemenue
| ypaBHeHHii, CBOAAIMXCS K KBaJIPATHBIM
25. bukBajgpaTHbIe ypaBHEHUS
26. bukBagpaTHbIC ypaBHEHUS
27.| bukBagpaTHblE ypaBHEHUS
[IpuMepsl penieHus: ypaBHEHUN TPEThen
28. ¥ 4eTBEPTOM CTENEHEH PA3JI0KEHUEM Ha
MHOUTENIH
[Ipumepsl perieHus: ypaBHEHU TpeTben
29. ¥ 4eTBEPTOM CTENEHEH Pa3I0KEHHEM Ha
MHOHUTEIH
IIpuMmepsl pelieHns: ypaBHEHUN TPEThen
30. ¥ 4eTBEPTOM CTENEHEH Pa3I0KEHUEM Ha
MHOKUTENH
31 Pemenne npo6GHO-paiOHaIBHBIX
" ypaBHeHwHii
3 Pemenue npoOGHO-paiioHaNIbHBIX
" ypaBHEHWH
Pemenue npoOHO-panimoHaIbHBIX
33 ypaBHEHHUI
34 Pemenyie TeKCTOBBIX 3a7a4
" anreOpaMyecKMM METOIOM
35 Pemrenyie TeKCTOBBIX 3a7a4
" anreGpanyecKuM METOIOM
36 Pelienne TeKCTOBBIX 3a/1a4
" anreOpaMyecKMM METOIOM
37. KoutponbHas paboTa o teme




"VpaBHEHHUs ¢ OIHOM MepeMeHHON"

YpaBHeHHe ¢ AByMsI IEPEMEHHBIMU U

38.
ero rpaduk
39 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU U
" ero rpaguk
40 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U
‘| ero rpaduk
41 CucreMa JIByX JUHEUHBIX YpaBHEHUH C
" JBYMS IEPEMEHHBIMH M €€ PEIICHHE
42 CucreMa JIByX JUHEUHBIX YpaBHEHUH C
" IByMs IIEPEMEHHBIMU M €€ PELIECHHE
43 Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
" JBYMS IEPEMEHHBIMH M €€ PEIICHHE
44 Cucrema 1ByX JUHEHHBIX YPABHEHUH €
" JBYMS HEPEMEHHBIMH M €€ PEIICHHE
CamocrosiTenbHas paboTa 1o Teme
45.| «Cucrema JAByX JJUHEHHBIX YPAaBHEHUN C
JIBYMsI [IEPEMEHHBIMU U €€ pEeLICHUE»
Pemenue cucrem 1ByX ypaBHEHMIH,
46. OJHO M3 KOTOPBIX JIMUHEMHOE, a IPyTroe
— BTOPO# CTENEHU
Pemenue cucrem 1ByX ypaBHEHMIH,
47. OJHO M3 KOTOPBIX JIMHEWHOE, a IPyTroe
— BTOpPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
48. OIHO U3 KOTOPBIX JIMHEMHOE, a IPyTroe
— BTOpPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
49.  OJHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe
— BTOpPOH CTEIIEHU
50 I'padmueckas uHTEpIIpETALINS CUCTEMBI
' ypaBHEHHWIi ¢ IBYMs [IEPEMEHHBIMU
51 ['padmueckas MHTEpIpETALUSI CUCTEMbI
| ypaBHEHHii C AByMs NEPEMEHHBIMH
5 ['padpuueckast uHTEpHpPETALINS CUCTEMBI
| ypaBHEHHWIi ¢ IBYMS IEPEMEHHBIMH
53 Pemenye TeKCTOBBIX 3a7a4
" anreGpamyecKuM CrocoGoM
54 Pemenyie TeKCTOBBIX 3a7a4

anredpandeckuM crnocodom




Pemenne TeKCTOBBIX 337124

>> anredpandeckuM Crocooom
56 KontponsHast pabora o Teme
" "Cucrembl ypaBHEeHUH"
57. YwucnoBble HEPaBEHCTBA U UX CBOICTBa
58. YwucioBble HEPABEHCTBA U UX CBOMCTBA
59.| Yucnosble HEPABEHCTBA U UX CBOMCTBA
60 JIvHeiHbIE HEPABEHCTBA C OAHOMN
" TIEpeMEHHOl U X peleHne
61 JIvHeiHbIE HEPABEHCTBA C OAHOMN
' IEpEeMEHHOI M MX pEeIleHne
6 JIvHeitHbIe HEpaBEHCTBA C OAHOM
' IEpEeMEHHOI ¥ MX pelleHne
63 JInHeliHbIe HEpABEHCTBA C OJJHON
| NepeMEHHOI ¥ MX pELIEHUE
64 CucTeMbl TUHEWHBIX HEPABEHCTB C
" OIHOM NMEPEMEHHOM U MX PEICHHE
65 CucTeMbl TMHEWHBIX HEPABEHCTB C
" O/IHOI IIEPEMEHHOM U UX PELICHHE
66 CucTeMbl TUHEWHBIX HEPABEHCTB C
" OJHOM NEPEMEHHON M MX PEIIEHUE
67 CucTteMbl TMHEWHBIX HEPABEHCTB C
" OIHOM NMEPEMEHHOM M MX PEIEHHE
68 KBanpaTHble HEpaBeHCTBA U UX
" peurenue
69 KBanparHsie HepaBeHCTBA U HX
" pemenue
20 KBanpaTHble HepaBeHCTBA U UX
" pemrenue
= KBanpaTHble HEpaBeHCTBA U UX
" peurenue
- KBanparHbie HepaBeHCTBA U HX
" pemenue
73 KBanpaTHble HepaBeHCTBA U UX
| pemenme
I'paduueckas uHTEpIpETALIUSL
74. HEpaBEHCTB U CHCTEM HEPABEHCTB C
JIBYMs TIEpEMEHHBIMU
- ['padmyeckas uHTEpHIpETALUS

HEPAaBCHCTB U CUCTEM HCPABCHCTB C




ABYMS ICPEMCHHBIMU

['paduaeckas maTepnperamms

76.| HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU

77, KonrtponbHas pabora no reme
"Hepasencrsa"

28, KBanparuunas ¢pynkuus, e€ rpagux u
CBOMCTBa

79, KBanparuunas ¢pynkuus, e€ rpagux u
CBOICTBa

20 KBaf[paanHax dbyHkms, e€ rpaduk u
CBOMCTBa

gl KBanparuunas ¢pyHkuus, e€ rpaduk u
CBOHCTBa

~ KBanparuunas ¢pyHkuus, e€ rpaduk u
CBOMCTBa

83 [Tapa6ona, KOOpAUHATHI BEPIIUHEI
napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl

aa. [TapaGousa, KOOpAMHATHI BEPLUIMHBI
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl

g5, [TapaGousa, KOOpAMHATHI BEPLUIMHBI
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl

%6, [TapaGona, KOOpAUHATHI BEPIIUHEI
napaboIIbl, 0Cb CHMMETPHH 11apadoJIbl

g7, [TapaGoia, KOOpAMHATHI BEPLUIMHBI
napaboJibl, 0Cb CHMMETPHUH apadoIIbl

88, [Tapaboa, KOOpAUHATHI BEpPIIUHBI
napaboJibl, 0Cb CHMMETPHUH apadoIIbl

89 [Tapabona, KOOpAUHATHI BEPILNHBI
napaboJibl, OCb CHMMETPHUHU MapadoJIbl
CamocroatiibHas paboTa 1o Teme

90.| «lIlapabomna, KOOpAMHATHI BEPIIMHbI
napaboJibl, OCb CHMMETPHUHU MapadoIb»

91 I'padukn pynkmuit: y =kx, y=kx +b,
y=k/x, y=x3, y=vX, y=[x|

92, I'paduku Qpynkumit: y = kx, y=kx +b,
y=k/x, y=x*, y=vX, y=[X|

93, I'paduxm ynkumii: y = kx, y=kx +b,
y=k/x, y=x3, y=vX, y=[X|

94.| CamocrosiTenpHas paboTa mo TemMe




«'paduku Gyukmmii: y = kX, y = kx + b,
y=Kk/x, y=x3, y=vX, y=|X|»

95.

96.

97.

I'paduku Gynkumit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|
I'padpuku pynakomii: y = kx, y =kx + b,
Fk/X, Fxsa FVX, F|X|
I'paduku Gynkumit: y = kx, y=kx + b,
Fk/X, Fxsa FVX, F|X|

98.

99.

KontponsHast pabora o Teme
"Oyakuun"

ITousTre ynciIoBoOn
MOCJIEOBATEIbHOCTH

100

3ajanue nocjaea0BaTeIbHOCTH
peKyppeHTHO# dopmymoit u hopmynoit
N-ro 4ieHa

101

102

103

Apudmerndeckas ¥ reoMeTpuIecKast
POTPEeCcCUu

ApudmeTnueckast U reOMeTpUUYECKas
IPOTPECCUU
Apudmernueckast U reoMeTpuyecKas
POTrpecCUn

104

@opmyIiel N-TO WieHa apruPpMeTHIECKOM
Y T€OMETPUYECKON IIPOTPECCUM, CYMMBI
IIEPBBIX N YWICHOB

105

106

107

®opmyIiel N-To wiieHa apupMeTHIeCcKOit
Y TEOMETPUYECKON ITPOTPECCUM, CYMMBI
IIEPBBIX N YWICHOB

®opmyIiel N-To WiieHa apupMeTHIeCcKOit
U TEOMETPUYECKOHN IIPOTPECCUM, CYMMBI
IIEPBBIX N Y4JIEHOB
®opMmyibl N-T0 YleHa apuPMETHUECKON
U TEOMETPUYECKOHN IIPOTPECCUM, CYMMBI
IIEPBBIX N YIEHOB

108

@®opMmyibl N-TO YleHa apuPMETHUECKON
Y TEOMETPUYECKON TPOTPECCUI, CYMMBI
MIEPBBIX N YICHOB

109

110

®opmyibl N-ro yiieHa apupMeTHIecKoi
Y TEOMETPUYECKON IPOTPECCHI, CYMMBI
IIEPBBIX N YIECHOB

N3ob6pakenue wieHOB apu(pMeTHIECKOI




U T€OMETPUYECKOH IIPOrPECCU
TOYKaMH Ha KOOPAUHATHOM MJI0CKOCTH

111

112

113

N3obpakenue wieHOB apu(pMeTHIECKO
U T€OMETPUYECKOH IIPOrPECCU
TOYKaMH Ha KOOPJAWHATHOM MIOCKOCTH

N300pakeHre WIeHOB apu(pMEeTHIECKOM
1 T€OMETPUUECKON Mporpeccuit
TOYKaMHU Ha KOOPJAMHATHOMN MJIOCKOCTH

JIMHEHBIN ¥ YKCTIOHEHIIUATIBbHBIA POCT

114
115

JIMHENHBIN ¥ SKCIOHEHUMAIIBHBIN POCT

CrnoxHBIC ITPOLCHTEI

116
117

CroxHbI€ NTPOLIEHTHI

CioXHBIE IIPOLCHTHI

L

118

KonTtponsHas pabora o Teme
"YyctoBbIe MMOCIEA0BATEIHLHOCTH "

119

[ToBTOpeHue, 0600IICHNE 1
CHCTEeMaTU3alys 3HaHuH. 3aIIkCh,
CpaBHEHUE, JCUCTBUS C
NEHCTBUTEILHBIMY YUCIIAMH, YACIIOBAS
npsiMast

120

121

122

123

[ToBTOpenue, 0600IICHNE U
cucreMarusanus 3HaHuu. [IponeHTsl,
OTHOILIEHHUS, TPOIOPLIUU

[ToBTOpenwue, 060061IIeHUE U
cucreMaTtu3anus 3HaHuil. OKpyrieHue,
npuOIMKEHUE, OLIEHKa

[ToBTOpenue, 060061IeHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3374 apUPMETHUECKUM
CIIocooom

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33714 apU(PMETHUECKUM
CIIocooom

124

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apHU(PMETHUECCKUM
CII0COO0M

125

[ToBTOpenwue, 0600IIEHNE 1
cUCTeMAaTH3aIns 3HaHWH.
[IpeoOpazoBanue anredpandeckux




BBIPAKECHUM, TOIIyCTUMBIEC 3HAYCHUS

126

127

128

129

130

131

[ToBTOpEeHmE, 0000IIEHUE 1
cUCTEeMAaTH3aIlHs 3HaHUMH.
[IpeoOpazoBanue anredpandecKux
BBIPAXCHHH, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpEeHHE, 0000IICHUE 1
cUCTeMAaTH3aIs 3HaHUMH.
[IpeoOpazoBanue anredpandecKux
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpEeHHE, 0000IICHUE 1
cHCTeMaTH3aIMsl 3HAHWA.
[IpeoOpazoBanue anredpandecKux
BBIPAKCHUH, TOMYCTUMbIC 3HAUCHHUSI

IToBTOpEHHME, 0000IIICHUE 1
cucTeMaTH3anus 3HaHui. OyHKIUY:
MOCTPOCHHE, CBONCTBA N3YUCHHBIX
byHKUIMMA

[ToBTOpEHME, 0000IICHUE 1
cucTeMaTH3anus 3HaHui. OyHKIIH:
MOCTPOCHHE, CBONCTBA N3YUCHHBIX
byHKIMi

[ToBTOpeHue, 0600IICHNE 1
cucTeMaTH3anus 3HaHui. OyHKIIH:
MOCTPOCHHE, CBONCTBA N3YUCHHBIX

byHKIMI

132

[ToBTOpenue, o6obIIeHNE 1
cucremaTusanus 3HaHuil. OyHkuuu:
MOCTPOEHNE, CBOMCTBA N3yUEHHBIX

byHKIMI

133

[ToBTOpenue, o6obIIeHNE 1
cucreMaTtuzaius 3Hanuil. ['paduaeckoe
peleHre ypaBHEHUH 1 UX CUCTEM

134

135

[ToBTOpenue, o6obIIeHNE U
cucreMartuzaius 3Hanui. ['papuyeckoe
peneHne ypaBHEHU U UX CUCTEM

Hroropas KOHTpPOJIbHAA pa60Ta

136

O00011eHNe 1 cUCTEMAaTU3AIINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136




I'EOMETPUA

7 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

[Ipocreliiine reoMeTpUdeCKre
00BEKTHI

MHOFOYFOJ’IBHI/IK, JJOMaHas

CMeXHbIE U BEPTUKAJIbHBIE YTIJIbI

CMeXHBIC U BCPTUKAJIBHBIC YIJIBI

CMeXHbIE U BEPTUKAJIBHBIE YIJIbI

CMeXHBIC U BCPTUKAJIbHBIC YTJIbI

0 N o OBk wN

CMexXHbIE U BEPTUKAJIbHBIE YIJIbI

CMeXHBIC U BCPTUKAJIbHBIC YIJIbI

S R

W3mepeHue JIMHENHBIX U YIVIOBBIX
BEJINYUH, BBIYHCICHUE OTPE3KOB U

yTJIOB

10

11

12

13

H3mepenne TMHENHBIX U YTIOBBIX
BEJINYHH, BBIYMCICHUE OTPE3KOB U
YIJIOB

W3mepeHne TMHEUHBIX U YTIIOBBIX
BEJINYHH, BEIYMCICHUE OTPE3KOB U
YIJIOB

N3Mepenne IMHENHBIX U YTJIOBBIX
BEJINYMH, BBIYMCIIEHUE OTPE3KOB U
YIJIOB

[lepumerp u miomans puryp,
COCTaBJICHHBIX U3 IIPSAMOYTOJIbHUKOB

14

15

16

[lepumerp u miomans puryp,
COCTaBJICHHBIX U3 IPSIMOYT'OJbHUKOB
ITonsiTvie O paBHBIX TPEYTOJIBHUKAX U
NIEPBUYHBIE NIPEACTABIEHUS O PABHBIX
¢durypax

Tpu nmpu3Haka paBeHCTBa
TPEYrOJIbHUKOB

17

18

Tpu npr3Haka paBeHCTBA
TPEYTOJIbHUKOB

Tpu npuzHaka paBeHCTBa




TPEYTrOJIbHUKOB

Tpu npu3zHaka paBeHCTBa

19 1
TPEYroJbHUKOB

20 Tpu npuzHaka paBeHCTBa 1
TPEYroJbHUKOB

21 Tpu npusHaka paBeHCTBA 1
TPEYroJbHUKOB

29 [Tpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX 1
TPEYroJbHUKOB

93 [Tpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX 1
TPEYroJbHUKOB
CBoIiCTBO MeMaHbI MPSIMOYTOJIBHOTO

24 TPEYroJbHHUKA, IPOBEAEHHOM K 1
TUIIOTEHY3€e
CBOICTBO MeIMaHbI MPSIMOYTOJIBHOTO

25 TPEYroJIbHUKA, MPOBEAEHHON K 1
THIIOTEHY3€

26 PaBHOOeipeHHbIE U PABHOCTOPOHHUE 1
TPEYroJbHUKU

97 [Ipu3nHaku u cBoMcTBa 1
PaBHOOEPEHHOTO TPEYrOJbHUKA

28 [Ipu3naku u cBoMcTBa 1
pPaBHOOEIPEHHOTO TPEYrOJIbHUKA

29 IIpu3Haku u cBOMCTBA 1
PaBHOOEPEHHOTO TPEYroJbHUKA

30 HepaBencTBa B reomeTpun 1

31 HepasenctBa B reomerpun 1

32 HepasenctBa B reomerpun 1

33 HepaBencTBa B reomeTpuu 1

34 [TpsAMOYTOBHBIN TPEYTrOJBHUK C YTIIOM 1
B 30°

35 [IpsAMOYTOIBHBIN TPEYTONBHUK C YTIIOM 1
B 30°

36 KonTtponbHas pabora o Teme 1
"TpeyrosbHuKH"

37 [TapannenbHble IpsMble, UX CBOWCTBA

38 [TsaTeiit moctynar EBknuaa
Haxkpecr nexariye, COOTBETCTBEHHbIE

39 Y OJTHOCTOPOHHUE YTJIBL, 1

06pa3OBaHHBIe IpU NEpeCcCYCHNU




NapaJuIeIbHBIX MPSAMBIX CEKYIIEH

HaerCT JeXKalunue, COOTBETCTBCHHBIC
U OJHOCTOPOHHHUC YTJIBI,

40 1
00pa3oBaHHbBIE MIPH NTEPECEUCHUT
napaieNbHBIX MPSMBIX CEKYIICH
Haxkpect nexaiue, COOTBETCTBEHHbBIE

41 ¥ OJHOCTOPOHHHE YTIIBI, 1
00pa3oBaHHbBIE MIPH NTEPECEUCHUN
napayIeNbHBIX MPSMBIX CEKYIICH
Haxkpect nexaiue, COOTBETCTBEHHbBIE

42 U OJTHOCTOPOHHHE YTJIBL, 1
00pa30BaHHbBIE MIPH MTEPECEUCHUN
napayIeNbHBIX MPSMBIX CEKYIICH
Haxkpect nexaiue, COOTBETCTBEHHBIE

43 U OJTHOCTOPOHHUE YTJIBL, 1
o0pa3oBaHHbBIE IPU MTEPECEUCHUH
HapajIeNbHBIX MPSMBIX CEKYIIEH
[Tpu3Hak napayuienbHOCTU MPSIMBIX

44 4yepe3 PaBEHCTBO PACCTOSIHHM OT TOUCK 1
OJHOM MPSMOM 10 BTOPOM MPSIMOit
[Ipu3HaK mapamuieTbHOCTH MPSIMBIX

45 4yepe3 PaBEHCTBO PACCTOSHUM OT TOUEK 1
OJHOM MPSAMOM 10 BTOPOM MPSIMOit

46 CymMa yTIIoB TPeyroJIbHAKA 1

47 CymMa yriioB TpeyroJbHUKa 1

48 BuemHue yrisl TpeyrojbHUKA 1

49 Buewnue yriel TpeyrojabHuKa 1
KonTposabHas pabora no teme

50 "TlapannensHbie MPsSMBIE, CyMMa YTII0B 1
TpeyrojabHuKa"

51 OKpYXHOCTB, XOPJIbI U THAMETP, UX 1
CBOMCTBA

52 KacarenbHast K OKpyKHOCTH

53 OKpyXHOCTb, BIIMICAaHHAs B YTOJ

54 OKpyXHOCTb, BIMCaHHAas B yToJ

55 [Tonstne o I'MT, npumeHenue B 1
3ajagax

56 [Tonsarue o I'MT, npumenenue B 1
3ajagax

57 buccekrpuca u cepeIMHHBIN 1




NEPIEHIUKYIISAP KaK FEOMETPUUECKUE
MecTa TO4YeK

OKpy’KHOCTb, OIIMCAHHAS OKOJIO

58 1
TPEeYroJbHUKA

59 OKpy>KHOCTb, OTIICAHHAS OKOJIO 1
TpeyrojbHUKa

60 OKpyXHOCTb, BHUCAHHAs B 1
TPEYTrOJIbHUK

61 OKpy»XHOCTb, BHUCAHHAS B 1
TPEYTOIbHHUK

62 [Ipocreiimue 3a1aun Ha TOCTPOSHUE

63 [Ipocreiimme 3a7auu Ha TOCTPOCHHE
KonTponbhas pabota no teme

64 "OKpy>KHOCTb U KpYT. 1
I'eomerpuueckue nocrpoenus”
[ToBTOpEHME M 0000IIIEHNE 3HAHUI

65 OCHOBHBIX MOHSTHI U METOJIOB Kypca 7 1
KJlacca

66 Wrorosas koHTpOJIbHAS paboTa 1
[ToBTOpEHME M 0000IIICHNE 3HAHUIA

67 OCHOBHBIX ITOHATHI U METOAOB Kypca 7 1
KJjlacca
[ToBTOpEHME M 0000IIICHNE 3HAHUIA

68 OCHOBHBIX NTOHSITUM U METOJIOB Kypca 7 1
KJlacca

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




8 KUIACC

KoanuecTBo 4acoB

Ne Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero
padoThI padoThI

1 [Tapannenorpamm, €ero Npus3HaKu u 1
CBOWCTBA

5 [TapannenorpamM, ero Npu3HaKku U 1
CBOMCTBa

3 [Tapannenorpamm, €ro Npu3HaKku u 1
CBOMCTBA
YacTHble ciy4yan napauiesorpaMMoB

4 (PsIMOYTOJIBHUK, POMO, KBaJpaT), UX 1
IIPU3HAKU U CBOMCTBA
YacTHble caydyau napauiesorpaMMoB

5 (IpAMOYTOJILHUK, POMO, KBaIpaT), UX 1
IIPU3HAKU U CBOMCTBA
YacTHble caydyau napauiesorpaMMoB

6 (IpAMOYTOJILHUK, POMO, KBaIpaT), UX 1
IPU3HAKU U CBOMCTBA

7 Tpaneuus 1

3 PaBHOOOKas ¥ IpsIMOYTOJIbHAsS 1
Tpamnenuu

9 PaBHOOOKas ¥ IpsIMOYTOJIbHAS 1
Tpamnenuu

10 Meton ynBOeHHS MEIHaHBI

11 [lenTpanpHas cUMMETpUs

12 KonTponbHas pabora no teme 1 1
"YeTplpEXyroabHUKN"

13 Teopema daneca u Teopema o 1
IPOTIOPIIMOHATIBHBIX OTPE3Kax

14 CpenHsist TMHUSA TPEyrojJbHUKA 1

15 CpenHsist TMHUS TPEYroJbHUKA 1

16 Tpanenus, e€ cpeaHss TUHUS 1

17 Tpanenus, e€ cpeaHss TUHAS 1

18 [IponopunoHanbHbIE OTPE3KU 1

19 [TponopuroHaIbHBIE OTPE3KH 1

20 IlenTp Macc B TpeyrosbHHUKE 1

21 [TonoGHbIE TPEYTONBHUKH 1




22 Tpu npuzHaka Nog00Hs TPEYroJIbHUKOB 1

23 Tpu npusHaKa mogo0us TPEYroJIbHUKOB 1

24 Tpu npusHaKa nMogo0us TPEYroJIbHUKOB 1

25 Tpu npuzHaka Hog0OHs TPEYroJIbHUKOB 1

26 [TpumeHeHne OJ00HS TP PEIICHUN 1
NPaKTUYECKHUX 3a/1a4

97 KonTtponsHast pabora o Teme 1
"TlogoGHbBIE TPEYTrOIbHUKA"

28 CBolicTBa IUIOIIA/IEH T€OMETPUUECKUX 1
buryp

29 DopmyIibl IS TUIOIIAAN TPEYTOJIbHUKA, 1
napajJiesiorpaMma

30 DopMyIIbl IS TUIOIIAAHN TPEYTOJIbHUKA, 1
napauenorpaMmma

31 DopMyIIbl IS TUIOIIAN TPEYTOJIbHUKA, 1
napauenorpaMmma

39 DopMyIibl IS TUIOIIAAN TPEYTOJIbHUKA, 1
napajiesiorpaMmma

33 DopMyIIbl IS TUIOIAAHN TPEYTOJIbHUKA, 1
napauenorpaMmma

34 Beruuciienue miomianeit coxHbIX 1
¢buryp

35 [Tnomanu ¢uryp Ha kineryaroit Oymare 1

36 [Tnomaan momoOHBIX Guryp 1

37 [Tnomanu nono6HbIX puryp 1

38 3amaun ¢ MPaKTHICCKUM COJIePKaHUEeM 1

39 3a1a4yy ¢ IPaKTUYECKUM COJIEPIKaHUEM 1

40 Pemenne 3amau CUHOMOHII)IO METOoJia 1
BCIIOMOTATENFHON TUTOIIA/IN

41 Konrponbnas pabora no reme 1
"ITnomans"

42 Teopema [Iudaropa u e€ npumeHeHue 1

43 Teopema [Tudaropa u e€ npumeHeHME 1

44 Teopema [Iudaropa u e€ npumeHeHue 1

45 Teopema [Tudaropa u e€ npuMeHeHne 1

46 Teopema [Iudaropa u e€ npumeHenue 1
Onpenenenre TPUTOHOMETPUYECKUX

47 (GYHKIHA OCTPOTO yriia 1

IPSAMOYTOJIBHOTO TPEYTOJIbHUKA,




TPUTOHOMETPUYECKUE COOTHOIICHUS B
MPSIMOYTOJILHOM TPEYroJIbHUKE

OCHOBHOE TPUTOHOMETPUYECKOE

48
TOKJIECTBO

49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO

51 KonTtponsnas pabora o Teme "Teopema
[Mudaropa u Hayana TpuroHomeTpun"”

59 Briucansble 1 1ieHTpabHbIE YIJIbI, YTOJ
MEXK]1y KacaTeJIbHOW U XOPA0U

53 BnucanHble U EHTpaJIbHBIE YIIIbI, YTOJI
MEXIy KacaTelIbHOU U XOpAou

54 Bnucannble U EHTpaJIbHBIE YIIIbI, YTOJ
MEXIy KacaTeJIbHOW U XOpAOoH

55 Vsl MeXAy XOpJlaMU U CEKYLITUMU

56 VYTIbl MEXAY XOpAaMHU U CEKYLTUMU
Brnincanssle u onucaHHble

57 YeThIPEXYTOJIbHUKH, UX IPU3HAKY U
CBOMCTBA
Brnincanssle u onucaHHbIe

58 YeThIPEXYTOJIbHUKH, UX IPU3HAKY U
CBOMCTBA
Bnucannble u onvicaHHbIe

59 YEeTHIPEXYTOIBHUKH, UX TIPU3HAKH U
CBOMCTBA
[IprMeHeHne CBOMCTB BIMCAHHBIX U

60 OTMCAaHHBIX YETHIPEXYTOIHLHUKOB MIPH
pelIeHNH TeOMEeTPUUYECKUX 3a1a4
[TprMeHeHNEe CBOMCTB BIMCAHHBIX U

61 ONMCAHHBIX YETHIPEXYTOJIbHUKOB MIPU
pelIeHNH TeOMEeTPUUYECKUX 3a1a4

62 B3aumHoe pacnionoxenue IByx
OKpY’KHOCTEH, 001111e KacaTeIbHbIe

63 Kacanne okpyxHOCTEH
KonTtponbHas pabora o Teme "Yriisl B

64 OKpYXKHOCTH. BricaHHble U OnMCaHHbBIE
YETBIPEXYTOJIbHUKA"

65 [loBTOpEHNE OCHOBHBIX MOHATUH U




METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeH1Ee 3HAHWI

IToBTOpEHNE OCHOBHBIX OHATHI U

66 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
00o0mIeHne 3HaHU|
67 HroroBast kKoHTpoIbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX IMOHSATUI U
68 METOJ/IOB KypCOB 7 M 8 KJIaCCOB, 1
000011IeHrE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME




9 KITIACC

Koau4gecTBO 4acoB

Ne Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero
padoThI padoThI

1 OnpeneneHne TPUTOHOMETPUIECKUX 1
¢ynkuuit yrinos ot 0° mo 180°

2 DopMyIbl IPUBEICHUS 1

3 Teopema KOCHHYCOB 1

4 Teopema KOCHHYCOB 1

5 Teopema KOCHHYCOB 1

6 Teopema cuHycOB 1

7 Teopema cuHycOB 1

8 Teopema cuHYCOB 1

9 Haxosxaenue iMH CTOPOH U BEJIHMYUH 1
YIJI0B TPEYTOJBbHUKOB

10 Pemenune TpeyronbHUKOB 1

11 Pemenne TpeyroabHUKOB 1

12 Pemenue TpeyroabHUKOB 1

13 Pemenue TpeyroabHUKOB 1

14 [IpakTyeckoe NPUMEHEHHUE TEOPEM 1
CHHYCOB U KOCHHYCOB

15 [IpakTHyeckoe NpUMEHEHNE TEOPEM 1
CHHYCOB U KOCHHYCOB

16 Konrponbnas pabora no reme 1 1
"Peienne TpeyroibHUKOB"

17 [TonsTie o npeodbpazoBanuu Mog00US 1

18 CoOTBETCTBEHHBIE HJIEMEHTHI 1101I00HBIX 1
¢buryp

19 CoOTBETCTBEHHBIE HJIEMEHTHI 1101I00HBIX 1
¢uryp
Teopema 0 mpoU3BEAECHUN OTPEZKOB

20 XOpJI, TeOpeMa O TPOU3BEICHUH 1
OTPE3KOB CEKYIINX, TEOpeMa O KBajpaTe
KacaTeJIbHOU
Teopema 0 mpoU3BEACHUN OTPE3KOB

21 XOpJI, TeOpeMa O TPOU3BEICHUH 1

OTPE3KOB CEKYIIHNX, TEOPEMA O KBaapaTe
KacaTelbHOU




Teopema 0 poU3BEICHUHN OTPE3KOB
XOpJI, TeopeMa O MPOU3BEICHUH

22 OTPE3KOB CEKYILUX, TEOPEMA O KBajpaTe
KacaTeJbHOU

23 [IpuMeHeHne TeopeM B pELLICHUH
reOMETPHUUECKUX 3324

24 [IpuMeHeHne TeopeM B pELLICHUH
reOMETPHUUECKUX 3324

o5 [TpumMeHeHne TEOpEM B peLIeHUN
reOMEeTPUUECKUX 3a1a4
Kontponsnast pabora o Teme

26 "TIpeoOpa3oBanue moaoous.
Mertpuueckue COOTHOLIEHUS B
OKpy>KHOCTH"

7 Omnpenenenue BEKTOpoB. Pu3nyeckuil u
TreOMETPUYECKUI CMBICT BEKTOPOB

08 CrnoxeHue U BBIYUTaHHE BEKTOPOB,
YMHO)KEHHE BEKTOpa Ha YHCIIO

29 CrnoxeHue U BBIYUTaHHE BEKTOPOB,
YMHO)KEHHE BEKTOpa Ha YHCIIO

30 CrnoxeHne 1 BHIYUTAaHHE BEKTOPOB,
YMHO)KEHHE BEKTOpa Ha YHCIIO

31 Paznoxxenue BekTopa 1o 1ByMm
HEKOJUIMHEapHBbIM BEKTOpam

32 Koopaunatsl BekTopa
CkansipHOE MTPOU3BEICHUE BEKTOPOB,

33 €ro MPUMEHEHUE JIJIST HaXOXKICHUS JTUH
U YTJIOB
CkansipHoe NMpou3BeJIeHNE BEKTOPOB,

34 €ro NpUMEHEHHE Ul HaXOXKACHUS JITNH
U YTJIOB

35 Pemienne 3agau ¢ noMoIbIO0 BEKTOPOB

36 Pemenue 3a1a4 ¢ momMoIs10 BEKTOPOB

37 [TprMeHeHre BEKTOPOB AJIsl peIIeHUs
3a1a4 GU3UKU

38 KonTponbhas pabota no teme
"Bekrops!"

39 JlekapToBbI KOOPJMHATHI TOYEK HA
TUTOCKOCTH

40 VYpaBHeHME NpsAMOi




41 YpaBHeHUE NpIMOU 1
42 YpaBHEHHE OKPY)KHOCTH
43 Koopaunatsl Touek nepeceveHus 1
OKPYKHOCTH U MPSAMOI
Meroza KOOpAUHAT IPU PELLICHUN
44 reOMETPUYECKUX 33/1a4, TPAKTUYECKHUX 1
3a1a4
MeTto KOOpAMHAT IPU PELLICHUN
45 TEOMETPUUECKUX 3ajiay, IPaKTHUECKUX 1
3a1a4
MeTto KOOpAMHAT IPU PELLICHUN
46 T€OMETPUUYECKHX 3a/1a4, TPAKTUUECKUX 1
3a1au
KonTponbhas pabota no teme
47 "JlekapTOBBI KOOPAMHATHI HA 1
IJIOCKOCTH"
48 [IpaBuIBHBIE MHOTOYTOJIBHUKH, 1
BBIYHUCIICHHE UX JIIEMEHTOB
49 Yucno n. JInrHa oKpy) KHOCTH 1
50 Yucno nt. JInuHa OKpY>KHOCTH 1
o1 JlniHa nyru OKpy>KHOCTH 1
52 Panuannas mepa yria 1
53 [Tnomane kpyra, ceKTopa, cerMmeHTa 1
54 [Tnomane kpyra, cekTopa, cCerMmeHTa 1
55 [Tmomane kpyra, ceKkTopa, CerMeHTa 1
56 ITousiTHE O ABMXKEHUH ILUIOCKOCTHU 1
S7 [TapamiensHbIN IEPEHOC, TOBOPOT 1
58 [TapamienpHblil IEPEHOC, TOBOPOT 1
59 [TapannensHbIN IEPEHOC, TOBOPOT 1
60 [TapamienpHblil IEPEHOC, TOBOPOT 1
61 [IprMeHeHne NBUKEHUI NTPU PELLIEHUH 1
3a1a4
KonTponbHnas pabora no temam
62 "[IpaBUITEHBIE MHOTOYTOJIBHUKH. 1
OkpyxHOCTb. [[Br>keHHsI iiockocTu"
[ToBTOpenue, 060061IeHNE,
63 cucreMaTu3anus 3HaHuil. M3mepenue 1

T€OMETPUUYECKHUX BEJIMYHH.
TpeyronbHUKH




64

[ToBTOpenue, 06001ICHNE,
CHCTEeMAaTH3aIus 3HaHUH.
[TapannenbHbIe W IEPIICHIUKYISIPHBIC
psIMbIC

65

[ToBTOpeHnue, 06001ICHNE,
cucremMarusanus 3HaHui. OKpyKHOCTb
U Kpyr. ['ecoMeTpruyecKkre moCTPOCHHUS.
VTJibl B OKPYKHOCTH

66

[ToBTOpeHnue, 06001ICHNE,
cucTeMaru3anys 3Hanuii. Byucanueie n
OMHUCAHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB

67

68

Wrorosas KoHTpOJbHASA paboTa

[ToBTOpEHHE, 0000IICHUE,
cHUCTEMaTH3alus 3HAaHUI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




BEPOATHOCTDb U CTATUCTHUKA

7 KIIACC
Koau4yecTBo 4yacoB
Nen/m = Tema ypoka B Kontpoabubie IIpakruyeckue
cero padoThI padoThI
1 [IpencraBnenue TaHHBIX B TAOJIUIIAX 1
5 [IpakTrdeckue BIYUCICHUS 0 1
TaOJIMYHBIM JAHHBIM
3 W3BrieyeHue v HHTEPIIPETALIUS 1
TaOJIMYHBIX TAHHBIX
4 [IpakTudeckas padora "Ta0muibr" 1 1
['padmyeckoe mpencTaBicHue
5 JAaHHBIX B BUJIC KPYTOBBIX, 1
CTOJIOMKOBBIX (CTOJIOYATHIX)
JTUarpamMmm
UTeHue U MOCTPOEHHUE TUarpamMm.
6 [Tpumeps! nemorpaduuecKkux 1
JTUarpamMmm
7 [TpakTiueckas pabota 1 1
"IuarpaMmbl"
3 Yucnossie HaOopwl. CpenHee 1
apudmeTnyeckoe
9 Yucnossie Habopbl. CpenHee 1
apudmeTnyeckoe
10 Meaunana yrcinoBoro Habopa. 1
YCcTOMYNBOCTh METUAHBI
11 Menuana gyucioBoro Hadopa. 1
Y cTOMYMBOCTE MEIHAHBI
12 [TpakTuyeckas pabora "Cpennue 1 1
3Ha4YeHUs"
HauGonsiee 1 HaumMeHbIIee
13 3HAUEHUs YHCIOBOTO HAbopa. 1
Pa3max
HauGosnpmiee n HanMeHbIee
14 3HAYEHMsI YUCITIOBOTO Habopa. 1
Pa3max
15 HauGosnbmiee n HanMeHbIee 1




3HAUEHUs YHCIOBOTO HAbopa.
Pa3max

KonTponbhas pabota no remam

16 "IIpencraBieHne JaHHBIX.
OnucarenpHas cTaTUCTUKA"

17 CiyyaliHasi UBMEHYMBOCTh
(mpumepsbI)

18 Yacrora 3Ha4eHU B MaCCUBE
TAHHBIX

19 ['pynnupoBka

20 ['ucTorpammsr

21 IM'ucrorpammer

99 [IpakTuueckas padota "CiyvaitHas
U3MEHYUBOCTD"
I'pad, BepmmHa, pedpo.

23 [IpencraBnenue 3agauu ¢ MOMOIIBIO
rpada
CreneHs (BaJICHTHOCTD) BEPIITUHBI.

24 Yucno pédep u cymmapHasi CTeTieHb
BepiuH. Llens u ki

o5 Lens u nuki. [Tyte B rpade.
[IpencraBienue o cBA3HOCTH rpada

26 [IpencraBnenne 06
OpPUEHTUPOBAHHBIX Tpadax

7 CrnyyaliHblii ONIBIT U CIIy4aiiHOe
coObITHE
BeposiTHOCTB M yacTOTa COOBITHS.

08 Ponb ManoBeposITHBIX U
MPAKTUIECKH TOCTOBEPHBIX
COOBITHH B TIPUPOJIE U B OOIIECTBE

29 Momsera u urpaibHas KOCTh B
TEOpUU BEPOSTHOCTEN

30 [IpakTuueckas pabora "Hacrora
BBITIaZICHUS opJa"
KonTponpHas pabora mo Temam

31 "Cnyd4aiiHasi '3MEHUYUBOCTE. [ padbl.
BepositHOCTh citydaitHoro coositTus"

39 [ToBTOpenue, oboOIICHNE.
[IpencraBnenne qaHHBIX

33 [ToBTOpeHME, 0000IIEHNE.




OnucarenbHas CTaTUCTUKA

34

[ToBTOpEeHme, 0600IICHHE.
BeposTHOCTB CiTy4aitHOTO COOBITHS

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




8 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

IIpencraBnenue JaHHBIX.
OrnucarenbHas CTaTUCTHUKA
Ciyyalinas u3aMeH4uBOCTh. CpesHue
YHCIIOBOr0 Habopa

Canyuaiineie coObITHs. BepostHocTu n
YaCTOTBI

Kitaccnueckue monenu reopun
BCpOHTHOCTeﬁI MOHCTA U UrpajibHas
KOCTh

OTKJIOHEHUA

Jucnepcust 4ncioBoro Habopa

CrangapTHOE OTKJIOHEHHE YHUCIOBOTO
Habopa

I[I/Ial"paMMLI pacCCUBaHUA

10

11

MHOXeCTBO, MOAMHOXKECTBO

OnepauHH HaJa MHOXXCCTBaMU:
O6’L€I[I/IHGHI/IC, IIEPeCCUCHHC,
JOITIOJIHCHHEC

CaoiicTBa omnepanuii HaJl
MHO>KECTBaMU: TIEPEMECTUTENBHOE,
coueTaTenbHOe, paclpeaeuTeNbHOE,
BKJIFOUEHHS

12

I'paduueckoe npencrapnenue
MHOXECTB

13

14

KonTponbHnas pabora no temam
"Craructrka. MHOxecTBa"

DnemenTapHbie cOObITHs. ClyJdaliHbIe
COOBITHUSA

15

brnaronpusarcTByromue
AJIEMEHTapHBIC COOBITHSI.
BepositHOCTH COOBITHI

16

17

brnaronpusarcTByromue
AJIEMEHTapHBIC COOBITHSI.
BepositHocTH cOOBITHI

OmnBITHI ¢ PaBHOBO3MOKHBIMHA




AIIEMEHTAPHBIMU COOBITUSIMHU.
Ciy4aifHb1i BBIOOD

OMBITHI C PAaBHOBO3MOKHBIMU

18 AIIEMEHTAPHBIMH COOBITUSIMH. 1
Crnyyaiinelii BEIOOp
[TpakTrueckas padota "OMmbITHI ¢

19 PaBHOBO3MOKHBIMH 3JI€MEHTapHBIMU 1
coObITUAMH"

20 Hepeso 1
CaoiicTBa jepeBa: €IMHCTBEHHOCTD

21 IyTH, CYIIECTBOBAaHHE BUCSUCH 1
BEPIINHBI, CBA3b MEXKJy YHCIOM
BEPLIMH U YUCIOM pEdep

22 [IpaBuio yMHOXEHUS

23 [TpaBusio yMHOKEHUs

24 [IpoTuBoOIIONIOXKHOE COOBITHE

o5 Huarpamma Ditnepa. O0be1uHEHNE U 1
nepeceyeHre coObITUI

26 HecoBmecTabie coObrTus. ®opmyina 1
CJIO’KEHUSI BEPOSTHOCTEN

7 HecoBmectabie coObiTHs. Dopmyna 1
CJIO’KEHUSI BEPOSTHOCTEN
[TpaBuIO YMHOXKEHHSI BEPOSATHOCTEH.

28 VYcnoBHas BEpOATHOCTb. 1
HeszaBucumeble coObITUS
[IpaBuii0 yMHOXEHUS BEPOSTHOCTEM.

29 VYcnoBHas BEpOATHOCTb. 1
HeszaBucumeble coObITUS

30 [IpencraBnenue ciry4yaiiHOTO 1
IKCTIEpUMEHTA B BHJIE IEpPEBa

31 IIpencrasienue ciry4aiiHOro 1
DKCTIEpUMEHTA B BHJIE IEpPEBa
[ToBTOpenue, o6o0IIEHHE.

32 [IpencraBnenune 1aHHbBIX. 1
OmnwucarenpHas CTaTUCTUKA

33 [ToBTOpenue, obobmenue. I'padn 1
KonTtponbHas pabora no Temam

34 "Crnyuaiinble coOBITHS. BeposaTHOCTS. 1
I'padur"

OBUIEE KOJIMYECTBO YACOB I10 34




I[TPOTPAMME




9 KITIACC

Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

[IpencraBnenue qaHHBIX

OmnucarenbHas CTaTHCTHKA

A WO -

Onepanuu Haa COOBITUIMU

Hes3aBucumocTts cOOBITHIA

N

KomOunaTopHoe mpaBuio
YMHOXEHUSA

[TepecranoBku. @akropuai.
CoueTaHus ¥ YUCIIO COYETAHUUN

Tpeyronsuuk [Tackans

[IpakTuueckas padbora
"Brruncienue BeposSITHOCTEH €
UCTIOJIH30BaHNEM KOMOMHATOPHBIX
(GyHKIUH 3JIEKTPOHHBIX Ta0mum"

I'eomerprueckas BEpOATHOCTb.
Cay4aiiHblii BEIOOp TOUKH U3
(burypsI Ha IIIOCKOCTH, U3 OTPE3Ka,
U3 IyT¥ OKPYKHOCTH

10

11

12

13

I'eomeTpuueckast BEpOATHOCTb.
CrnyyaitHblii BEIOOP TOUKH U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

I'eomeTpuyeckas BEpOATHOCTD.
CayvaiiHplii BBIOOp TOUKH U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPYKHOCTH

I'eomeTpuyeckas BEpOATHOCT.
CayvaiiHplii BEIOOp TOUKH U3
(burypsl Ha MIOCKOCTHU, U3 OTPE3Ka,
W3 AYTU OKPYKHOCTH

UcneiTanue. Ycnex u Heygayva.
Cepus ucnibITaHUHU 7O IEPBOTO
ycrexa

14

UcneiTanue. Ycnex u Heygaya.
Cepus ucnibITaHUHN JI0 IEPBOTO
ycrexa




15

UcneiTanue. Ycnex u Heygayva.
Cepus ucnbITaHU 10 EPBOTO
ycrnexa

16

Hcnbitanusa beprymm.
BepositHOCTH cOOBITHI B ceprH
ucnbITaHui bepHyim

17

18

19

Hcnbitanusa beprymm.
BepositHOCTH cOOBITHI B ceprH
ucnbeITaHui bepHyim

[IpakTrueckas padota "McnbiTanus
bepnynnun"

CrnydaiiHast BeIMYMHA U
pacnpeziesieHne BeposTHOCTE!

20

21

22

MareMaTH4ecKoe OKHIaHNUE U
JUCTIEPCHS CITy4YallHOW BETUYMHBI
[Ipumepbl MaTEMAaTUYECKOTO
0XKMJaHUS KaK TEOPETUUYECKOTO
CpeIHEro 3HaYCHUS BEJIUYHUHBI

ITonsatue o 3aKOHE OOJIBIINX YHCEI

23

24

N3mepenue BepoATHOCTEN ¢
ITOMOLUIBIO YaCTOT

HpI/IMeHeHI/Ie 3aK0HA OOIBIINX
YHUCCII

25

O0006111eH1E, CUCTEMATU3ALIHS
3HaHui. [IpencraBnenne naHHBIX

26

27

28

O0006111eH1E, CUCTEMATU3AIIHS
3HaHI/II\/'I. OHI/IC&TCJ’IBH&H CTAaTUCTHUKA

O06001enne, cucTeMaTH3alus
3HaHui. [IpencraBnenne naHHBIX.
OnucarenbHas CTaTUCTHKA

O0006111eH1E, CHCTEMATU3AIIHS

3HaHUH. BEpoATHOCTH CiIy4allHOTO
COOBITHS

29

O0006111eH1E, CHCTEMATU3AIIHS
3HaHUU. BeposITHOCTH CirydaliHOTO
COOBITHSL. DIIEMEHTHI
KOMOWHATOPUKH

30

31

O0o001enue, cucTeMaTH3aIKs
3HaHUU. DJIEeMEeHThl KOMOMHATOPUKHU

O0001enue, cucTeMaTH3aIus




3HaHUH. DJIEMEHTHI
koMmOuHatopuku. CiryqdaitHbie
BEJIMYUHBI U pacrpeiesieHus

O0001menue, cucTeMaTH3aIUs

32 3Hanuil. Ciy4yaiiHple BETMYUHBI U 1
pacripeneneHus
33 HToroBast KOHTpOJIbHAs paboTa 1
34 O606H}6HI/IC, cUcTEMAaTU3aAIHA 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

AJI'EBPA
7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Hucna 1 BIYUCICHUS
11 BoimonusATe, coyeras  yCTHBIE UM IHUCBMEHHBIE  MPHUEMBI,
' apudmeTHUeCKre TCUCTBHS C PAIIMOHAIBHBIMHU YHCIAMH
HaxomuTh  3HA4YCHWS]  YHCIOBBIX  BBIPQKCHHHA,  NPUMECHATH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexogute OT omHOW (QOpMBI 3amWcH 4YHCEN K  JAPYroi
. (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSITHUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBATH U YIOPSAIOYNBATH PALIMOHAIILHBIE YUCIIA
1.5 OxpyrmsTh uncia
BEBITIONTHATE TIPUKUAKY W OIEHKY pe3y/ibTaTa BBIYHCICHHUH, OIECHKY
1.6 3HAYEHUUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBHUS €O
CTCTICHSIMH C HATYPaJIbHBIMH ITOKa3aTeIIIMU
17 [IpuMeHSITh TNPU3HAKH JCITUMOCTH, Pa3JIOKCHWE Ha MHOXHTEITH
' HaTypaJIbHBIX YUCEI
Pemarp  mpakTUKO-OpMEHTHUPOBAHHBIC  3a/layd, CBS3aHHBIE C
OTHOIIICHAEM BEJIMYMH, MIPOTTOPITIMOHATEHOCTHEO BEJIMYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh PE3YNbTAThl pEIIeHUs 3a7ad C
y4EéTOM OTpaHUYCHHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
21 Hcnonb3oBarh anrebpanvyeckyro TEPMHHOJOTHIO M CHUMBOIIUKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

22 3HAYCHHUSAX NTEPEMEHHBIX
’3 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAXKEHHUS B MHOTOWICH
' IIPUBEJCHUEM TIOJJOOHBIX CJIaraeMbIX, pACKPbITHEM CKOOOK
BbINONHATE yMHOKEHHE OAHOYJIEHA HA MHOT'OYIEH U MHOIOWIEHa Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBagpaTra CyMMBI M KBajpara
pa3sHOCTH
Ocy1ecTBIATh pa3jioKeHUE MHOTOYJICHOB HA MHOXKUTEININ C TIOMOILIBIO
2.5 BBIHECEHHSI 32 CKOOKM OOIIEr0 MHOMHTES, TPYINITUPOBKU CIaraeMbIx,
pUMEHEHUs! (POPMYJT COKPALEHHOTO YMHOXKEHUS
oy [IpumensaTh npeoOpa3oBaHKsi MHOTOUICHOB AJIS PELICHUs Pa3JIMYHbIX
' 3a7a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 peaIbHOM MPAKTUKA
97 Hcnonb3oBaTh CBOMCTBA CTENEHEH C HaTypalbHBIMU IOKa3aTeIsIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
3.1 IpaBUjIa Mepexosia OT UCXOAHOIO YPaBHEHUS K PAaBHOCHUIIBHOMY €MY.
[IpoBepATS, SBISETCS I YUCIO KOPHEM YpPaBHEHUS
35 [IpumensTe rpaduveckue METOABI TPH PEIICHHH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCe, SABISIOMUXCS PElIeHUEM JIMHEHHOTro
' YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOM MIIOCKOCTH IpauK JTMHEHHOTO YpaBHEHHUS C
3.4 JBYMsI TIEPEMEHHBIMH; IOJIB3YICh TPAQUKOM, NPHUBOIUTH IPUMEPHI
peleHus ypaBHEHUS
35 Pemrate cucteMsl IBYX JTUHEHHBIX YPaBHEHUH C ABYMs IIEpEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBisTh W pemarh JHHEWHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHMH 10 YCIOBUIO 33Ja4l, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ TIOJTy9IEeHHBIN pe3ylibTaT
4 Koopaunats! u rpapuku. OyHkunu
N3o0paxkaTh Ha KOOPAWHATHON NPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3alUCHIBATH

YHCJIOBBIC ITPOMEKYTKH HaA aﬂre6panqec1<0M SA3BIKE




OrMeyaTh B KOOpHHHaTHOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpJIUHATAM
13 Crpourts rpaduku nuHerHbIX QyHKIud. CTpoutsh rpaduk QyHKIUH Y
' = [x|
OnuceiBaTh € MOMOIIBI0 (DYHKIUN HM3BECTHBIC 3aBUCUMOCTU MEXY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxoauTth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumarbs rpaduueckuii crmoco0 MpeICTaBICHUS U aHaIM3a
4.6 uHbOpMAalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
Hcnonp3oBaTh  HayalbHble  MPEACTABIEHUS O  MHOMKECTBE
11 NEHCTBUTENBHBIX YUCEN JIJISI CPAaBHEHUS, OKPYTJICHUS W BBIYMCIICHHA,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOM
psIMOM
[MpumeHsITh MOHATHE  apU(METHISCKOTO0  KBAJpaTHOTO  KOPHS,
12 HaXOOUTh KBaJpaTHbIE KOPHHU, HCIIONB3Yysd IMPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBITIONHSATEH MPeoOpa30BaHUs BRIPAKCHHM, COJIEPIKAIIIIX
KBaJIpaTHbIE KOPHHU, UCTIONB3Ys CBOMCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OONBIIMX M MalbIX YHCET C MOMOIIBIO
' JECATUYHBIX Ipo0ei u creneHeit uncna 10
2 AnreOpandecKue BhIPaKCHHS
[IpuMeHSITh TOHSATHE CTENEHH C IEeJIbIM I[OKa3aTeleM, BBITIOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKEHUH, COAEPXKALIUX CTEHNeHH C IIeJIbIM
MoKazareneM
’5 BBIONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIlMOHATBHBIX

BBIDA)KCHUII HAa OCHOBE IIpaBWJ JEWCTBUI HaJ MHOTOWIEHAMH |




anre0panvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIfI TpéXLIJ'IeH Ha MHOXXUTCIIN

2.4

3.1

3.2

3.3

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUIN ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YPAaBHEHHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOISALIMECS K HUM, CUCTEMBI JBYX YPaBHEHUH C IByMs

NEPpCMCHHBIMU

[IpoBoauTh mpocTEWIINE WCCIEIOBAaHUSA YpPAaBHEHUH U  CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TNPUMEHEHHEM TpaduyuecKux
Mpe/icTaBlIeHU (yCTaHAaBIMBATh, UMEET JIM ypaBHEHUE WM CHUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomute OT cloBecHOH  (OpPMYIHpPOBKM  3amadyd K e
anreOpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3a1a4Hu HOJ'Iy‘leHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATHh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonuMate ¥ HCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBI, CUMBOJHWYECKHE OOO3HAYEHHUS), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENEsaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUA:
y=k/x

k/x
, Y =X%, y = X3, Y = [X|, onuCBIBaTh CBOWCTBA YUCIOBON (YHKIMHU MO €&

rpaduxy




9 KVIACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yabTara
1 Yucina ¥ BBIYUCIICHUS
11 CpaBHUBaTh M YNOPSAOYMBATh PALMOHAIBHBIE U HMppallMOHAIbHbBIE
' qucia
Beimonsare apudmernueckue ASHCTBHUS C pallMOHAIBHBIMUA YHCIIAMH,
1.2 coueTasl yCTHbIE M IMCbMEHHBIE IPUEMBI, BBIIOJIHATh BBIYMCICHUS C
UPPpalMOHAIBHBIMU YU CIIAMU
13 Haxonute 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,
' BBIYHCIIATH 3HAYCHUSI YUCIIOBBIX BBIPAKCHUM
14 OxpyrisiTh 1€WCTBUTENbHBIE YHCIIA, BBIMOIHITh MPUKUJIKY pPE3yJIbTaTa
' BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKCHHUN
2 VYpaBHeHMSs U HEPABEHCTBA
”1 Pemarp uHeENWHbIE W KBajpaTHblE ypaBHEHUS, YpPaBHEHUS,
' CBOJIAIIUECS K HUM, IIPOCTENIIINE TPOOHO-pallMOHANIbHBIE YPAaBHEHUS
Pemrats cucreMsl IByX JIMHEWHBIX YPABHEHUHN C IBYMs IIEPEMEHHBIMU
2.2 U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHHUE HE SBIIECTCS
JINHENHBIM
Pemate TekcTOBbIE 3a7a4M anredpanvyeckuM CIHocoOOM C TOMOIIBIO
2.3 COCTABJICHUS YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JBYyMs
IIEPEMEHHBIMU
[IpoBomuTh mpoOCTEWIINE WCCIECIOBAaHUS YpPAaBHEHUHM U  CHUCTEM
Y ypaBHEHMH, B TOM 4YHCI€ C MPUMEHEHHEM TrpapuUecKux
' MIPEICTaBICHUH (HallpuMep, yCTaHABIUBATh, UMEET JIN YPAaBHEHHUE WU
crcTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO)
Pemrate  nuHEHHBIE  HEPABEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,
2.5 n300pakaTh pelleHNe HEPaBEHCTB HA YMCIOBOM MpPSIMOIi, 3aluChIBaTh

peuieHuC ¢ MTOMOIIIBIO CUMBOJIOB




2.6

2.7

Pemrate cucreMbl JIMHEHHBIX HCpPAaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIIOHAIOIME KBaApaTHOC HEPaBCHCTBO, I/1306pa}KaTb pEIICHUC
CUCTEMBI HEPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3alUMChbIBaTh PCIICHHUEC C
IIOMOIIBIO CHMMBOJIOB

Hcnons3oBaTh HEPpaAaBCHCTBA ITpH PEIICHUHU PA3JIMYHBIX 3a71a4

OyHKIUU

3.1

3.2

3.3

3.4

Pacno3naBatb GbyHKIIIHN HU3YYEHHBIX BUJOB. [TokasbiBaTh
CXEMAaTUYECKHU PACIONIOKEHUE HAa KOOPAMHATHON TIOCKOCTH IpauKOB
bynkuuii Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3HA4YCHHH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA () YHKIIHIMA

[Toka3piBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha  KOOPAMHATHOMN
IJIOCKOCTH TpadukoB GyHKuMA Buaa Y = VX, Y = |X| U omuchIBaTh

cBOicTBa (pyHKUIMH

Crpoutb ¥ M300paxkaTh CXEMaTHYECKU TIpadUKU KBaIPaTUUHBIX
(GyHKUMH, ONUCBHIBaTH CBOWCTBA KBAJPAaTHUUHBIX (YHKIMHA IO HX
rpaduxam

Pacnio3HaBath KBaJIpaTuuHyi0 (QYHKIMIO 1O (opmyiie, HNPUBOAUTH
MpUMEpHl KBaJpPaTHYHBIX (DYHKIUH W3 peasbHOW JKU3HH, (DU3HKH,

Tr€OMETPUH

4.1

4.2

4.3

4.4

ApI/I(I)MeTI/ILIeCKa}I U TCOMETPHUYICCKAs MPOTrpeCCUUn

Pacrio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUECKYIO MTPOrPECCUU MpHU

Pa3HbIX criocodax 3aaHus

BBINONHATE BBIUMCIEHUS C HUCMOJNb30BaHUEM (QOpMyN N-TO YJIeHa
apu(pMeTHYeCKOl M TeOMEeTpUYEcKOil Mporpeccui, CyMMmbl MepBBIX N
YJICHOB

N300pakaTh 4jieHbl MOCIEI0BATENBHOCTH TOYKAMHU Ha KOOPJMHATHOU
IIJIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3aaadyud H3 pCaHLHOﬁ KHU3HHU (C HUCIIOJB30BaHHEM

KaJIbKYJSTOPa, HU(POBBIX TEXHOJIOTUH)




I'EOMETPUA

7 KIIACC
Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yabTara
6 I'eomerpust
Pacnio3naBaTh M3y4eHHBIE T€OMETpUYECKHE (DUTYPBI, ONpPEAeNsaTh MX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTb TIeOMETpUYECKHE (UTYpHI,
6.1 BBIIIOJIHATh YEPTEKHU IO YCIOBUIO 3ahauu. M3MepsaTh JMHEHHbIE U
YIJI0BbIE BEJIMYMHBI. Pemars 3a1aun Ha BBIYMCIECHUE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 peaqbHOM JKU3HHM, pa3MEpoOB HNPUPOJHBIX OOBEKTOB. Paznuuarhb
pa3Mephl STHX 00BEKTOB I10 MOPSAIKY BETHUNHBI
6.3 CTpouth 4epTekH K F€OMETPUUECKHUM 3a/1adam
[Tonp30BaTbes NMpU3HAKAMU PaBEHCTBA TPEYTOJbHUKOB, UCIIOIb30BATh
6.4 MPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELLICHUN
3a1a4
65 IIpoBoguTh  JOTMYECKHE  PACCY)KIEHUS  C  HCIOJIB30BAHUEM
' TreOMETPUUYECKUX TEOPEM
[Tons30BatTbcs pU3HaKaMHu paBeHCTBa PSIMOYTOJIBHBIX
6.6 TPEYrOJIbHUKOB, CBONCTBOM MEINAaHbl, NPOBEAEHHONW K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
Onpenensite NapauieIbHOCTh MPSMBIX C MOMOILBIO YIJIOB, KOTOpBIE
6.7 oOpa3zyeTr ¢ HUMHU cekymiasd. Onpenenars NapaieNbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JAPYrou NpsiMoun
6.8 Pemrats 3aaun Ha KiIeT4aToit Oymare
[IpoBOANTH BBIYMCIEHUS M HAXOJUTh YHUCIOBblE U OYKBEHHbIE
6.9 3HAUEHUs YIJOB B TEOMETPUYECKHMX 3aJadaXx C HCIOJIb30BAHUEM

CYMMBI YTIJIOB TPEYTrOJIBHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,




o0pa3oBaHHBIX MpPHU [EPECEUECHUU JBYX MapaJJICIbHBIX MPSIMBIX

CeKyllel. PemaTe npakTuyeckue 3a1a4u Ha HaXOK/JICHHUE YIII0B

BH&I[GTB IIOHATHUCM TCOMETPHUICCKOIr0 MECTa TOYCK. YMmeTh

6.10 OTIPENIeATh OWCCEKTPUCY yria W CEePEAMHHBIM MEePHEeHIUKYISIp K
OTPE3Ky KaK FeOMETPUIECKHE MECTA TOUEK
@opMynmupoBaTh ONpPEACNICHUS] OKPYXHOCTH M Kpyra, XOpAbl U
6.11 IuaMeTpa OKPYKHOCTH, TIOJIb30BaTbCd UX CBOMCTBaMH. YMeETh
MIPUMEHSTH 3TH CBOICTBA P PEIICHUH 3a/1a4
Bilagers NOHATHEM ONHMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMmeTb HaxoiauTh e€ meHtp. [lomb3oBarbest (hakTamMu O TOM, 4YTO
6.12 OMCCEKTPUCH] YIJIOB TPEYroJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE, U O
TOM, YTO CEpeIWHHBbIC MEePIEeHIUKYIAPbl K CTOPOHAM TPEYrojbHUKA
MEPECEKAIOTCA B OJTHOM TOUKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOPEeMOW O TMEPHEeHIUKYISIPHOCTA KacaTelIbHOM U pajauyca,
MPOBEIEHHOTO K TOUKE KACaHHs
6.14 [Tonb3oBaTbcss MPOCTEHIIMMU TEOMETPUYECKUMHU HEPABEHCTBAMU,
' MOHUMATh UX MPAKTHYECKUI CMBICT
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPHYECKHE IIOCTPOCHUS C TIOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJabTara
6 I'eomeTpust
6.1 Pacrnio3HaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJIBHHUKOB, MX JJIEMEHTHI,
' MOJIb30BaThCsl X CBOMCTBAMM IPU PELICHUH T€OMETPUUYECKUX 3a7a4
6.2 [IpuMeHsATH CBOICTBA TOYKM IE€pECcCeYeHUsT MeIUaH TPEeyroJbHUKA
' (TIeHTpa Macc) B pelieHU  3a1a4
Bnaners mnoHATHEM cpeAHEH JHMHUM TPEYrojJbHUKA W TpareluH,
6.3 MPUMEHITh HUX CBOICTBAa MpH pEIIEHWH TeOMETPUUECKHX 3ajad.

[Tonp3oBatbcs Teopemoit dasieca U TEOpEMON O MPOMOPLUUOHAIBHBIX




OTpE3Kax, MPUMCEHATE UX IJIA PCIICHUA NPAKTHYCCKUX 3ada4

6.4

6.5

[IpumeHsTh NOpU3HAKK MOAOOUS TPEYrOJAbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3aaa4

[Tons3oBatbes Teopemoit [Indaropa asst penieHns reoMeTpHUECKuX U
IIpakTU4ecKuX 3anad. CTpouTh MaTEMATHYECKYH0 MOJCIb B
MPAKTUYCCKUX 3aaavdax, CaMOCTOATCIIbHO CJIaThb qepTénc U HAXOAUThb

COOTBETCTBYIOIIHE JJIMHBI

6.6

Bnagers noHATHAMM CHUHYCa, KOCHHYCAa W TaHI€HCa OCTpPOro yria
IIPSIMOYTOJIBHOTO TpEyroyibHUKA. 110yIb30BaThCA 3THUMH INOHATHIMHU

IJId pECIICHUS ITPAKTUYCCKUX 3aaa4d

6.7

Bbruucnare (pa3nuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHHKA U
IUIOUIAIM  MHOTOYrOJbHBIX (uryp (IoJsib3ysch, IJ€ HEOO0XOAUMO,
KaJIbKYIATOpOM). [IpMMEHATh MOJy4YeHHblE YMEHHS B MPAKTHUECKUX

3aJadax

6.8

6.9

Bitagers NOHATUAMY BIMCAHHOTO U LICHTPAJIBHOIO yIila, UCII0Jb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIJIaX, yIJlax MEXAy XOopAaMu (CEeKyIUMHU) U
yrie MEXAy KacaTelbHOW M XOPIOW NPH PELIEHHH IE€OMETPUUYECKUX
3a1a4

Biagere 1mOHATHEM ONMCAaHHOTO YETBIPEXYIOJBHHMKA, IPUMEHSTh

CBOMCTBA OIMCAaHHOTO IleT]’:»I]Z)éXer.]'H:HI/II(El IIpU pCHICHUH 3a1a4

6.10

HpI/IMeHHTB NOJIYYCHHBIC 3HAaHWA Ha  IHPAKTUKE —  CTPOUTH
MATEMAaTUYCCKUE MOJACIN JId 3aaad peanLHoﬁ KN3HU W IPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIUYUCICHUA C INPUMCHCHUCM HO,Z[06I/I$I n

TPUTOHOMETPUHU (IIOJIB3YSCH, IIe HEOOXOAUMO, KaJIbKYISTOPOM)

9 KIIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

6.1

I'eomerpus

3HaTh TPUTOHOMCTPUUICCKHUC (I)YHKI_II/II/I OCTPLBIX YI'JIOB, HAXOOUTH C HUX
IIOMOIIBIO PA3JIMYHBIC OJSJICMCHTBLI MPAMOYI'OJIBHOTO TPCYTrOJbHUKA

(«pemieHue  MPSAMOYTOJBHBIX  TPEYroiabHUKOB»). Haxomuts  (c




IIOMOIIBIO KaanynﬁTopa) JJIMHBL U YTJIBI IJI4 HETA0IUYHBIX 3HAYECHUH

6.2

[Tonb30BatTbcs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM ISl HAXOXKIAEHUS COOTHOILIECHUM

MCKAY TPUTOHOMETPHUYCCKUMHA BCIMUYHMHAMHA

6.3

Hcnons3oBarh TEOpEMbI CHHYCOB M KOCHUHYCOB Ul HaXOXICHUS
Pa3IMYHBIX JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IIPUMEHATH UX ITPU PCHICHUH I'COMETPHUUICCKUX 3aaa4d

6.4

Bnaners moHATHMSMH TpeoOpa3oBaHUS MOJ00HS, COOTBETCTBEHHBIX
3JeMEHTOB MoA00HBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOA0OHS
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JAJIMHBI U HAXOJIUTH YIJIbl Y
nono0HbIX Quryp. [IpuMeHsTH cBOIiCTBa MOMO0MS B NMPAKTHYECKUX
3ajadax. YMeThb MPHUBOAWUTH MPHUMEPHl MONOOHBIX ¢duryp B

OKpYyKaromemM MHUpe

6.5

[Monp30BaThcss TEOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpH, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBAApaTe KacaTelIbHOU

6.6

6.7

6.8

6.9

6.10

ITons30BaThCA BCKTOpaMH, IIOHUMATb HUX FCOMeTpI/ILIGCKI/Iﬁ u
(1)PI3I/I‘-IGCKHI>1 CMBLICJI, IPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMCHHTL CKaJIPpHOC IMPOU3BCACHNC BCKTOPOB

I HAXOKACHU A UINH U YTJIOB

ITonp30BaThC METOAOM KOOpAWHAT Ha IUIOCKOCTH, IPUMCHATH €TI0 B

PpCeHICHUU I'COMCTPUYICCKUX U ITPAKTHICCKUX 3a1a1

BJ'IaIleTI) IOHATUAMN MPaBHUIIbBHOTO MHOI'OYroJIbHHKaA, JJINHBI
OKPY’KHOCTH, MJIMHBI AYTH OKPYKHOCTHU U paﬂHaHHOP’I MCpPBI yTJIa,
YMEThb BBIMUCIIATH IUIOHIAAb Kpyra H €10 yacTel. HpI/IMeHHTL

MOJIYUYCHHBIC YMCHUA B IIPAKTHUICCKUX 3aavdax

HaxoauTe ocu MM LIEHTPBI CUMMETPUH (QUTYpP, TPUMEHSTH IBUKECHUSA

IIJIOCKOCTH B IPOCTEUIINX CIydasx

[IpumeHsaTh TONyYeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTHYeCKUE MOJENN U 3a]ad peajlbHOW JKU3HU M NPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C TNPUMEHEHHEM THoao0us U
TPUTOHOMETpHUECKUX (GYHKIUN (MOJB3ysiCh, TIe HEOO0XOIUMO,

KaJIbKYJISITOPOM)




BEPOATHOCTDb U CTATUCTHKA

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NpOBePsIEMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHUsI
pe3yJabTara
5 BeposiTHOCTB 1 cTaTUCTHKA
Uwurare nHPOPMAIIUIO, TPESICTABICHHYIO B Ta0JIMIIAX, HA JUarpamMMmax,
5.1 MpeICTaBIsATh JaHHbIE B BUAE TaOJHMI, CTPOUTH JAMArPAMMBI
(cTonbukoBbIe (CTOI0YATHIE) U KPYTOBBIE) TTO MACCUBAM 3HAUCHUI
£ 5 OnuceiBaTh W UWHTEPIPETUPOBATH peajbHBIC YHUCIIOBHIC JaHHEIC,
Mpe/iCTaBJICHHbIE B Ta0IMIIAX, HA [uarpammax, rpadukax
Hcnons3oBath TUIs OTHMCAHUS JTAHHBIX CTaTUCTUYECKUE
5.3 XapaKTePUCTHKH: CpeaHee apupMeTndeckoe, Meanana, HanoobIiee u
HauMEHbIIIee 3HAYEHUS, pa3Max
NwmeTs ipencTaBieHne o ciiydaiiHON M3MEHYMBOCTH Ha IpUMepax IieH,
5.4 (U3UYECKUX  BEJIUYHMH, AHTPONMOMETPUYECKHX JIAHHBIX, WMETh
MIPE/ICTAaBJICHHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHUS] OCHOBHOIM
MpPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJabTara
5 BeposiTHOCTB M cTaTHCTHKA
W3BnekaTh W TpeoOpa3oBHIBaTh MH(POPMAIUIO, TMPEICTABICHHYIO B
5.1 BUjie Tabiul, AMarpamm, rpa@uKoB, MpPEJCTABIATh JaHHbIE B BUJE
TabJIUL, IUarpaMM, rpagukoB
£ 5 OnuceiBaTh JIaHHBIE C IIOMOIIBIO CTATUCTUYCCKHX ITOKa3aTesIeH:

CpCaHux 3HAYECHUH U MCp pacCCHuBaAHUA (pa3Max, AUCIICPCUA U




CTaHJApPTHOE OTKJIOHCHHE)

HaXO,I[I/ITB YacTOTHI YHCJIOBBIX 3HAYEHHIH W YacTOTHI CO6BITI/H>'I, B TOM

>3 YHCIIe TI0 pe3yJbTaTaM U3MEPEHU U HAOII0ACHUN
HaxoauTe BepOSATHOCTM CIy4alHBIX COOBITH B OMBITAaX, 3Has
5.4 BEPOSATHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE B OINBITaX C
PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITHAMU
56 Hcnonp3oBare  rpaduuecKkue  MOAETH:  JIEPEBO  CIy4aifHOTO
' 9KCIIEPUMEHTA, AMArpaMMbl DHepa, YuCIIoBas mpsamas
OnepupoBaTh MOHATUSMHU: MHOXKECTBO, IIOJMHOKECTBO; BBINOIHATH
£ 6 olepanuy  HaJ  MHOXXECTBaMHU:  OOBEIUHEHHME, IIEPECEUEHHUE,
' JIOTIOJIHEHUE; IEPEUUCIIATD YIIEMEHTBI MHOXKECTB, IPUMEHSTh CBONCTBA
MHO>KECTB
Hcnonb3oBare rpaduueckoe MpeiCcTaBIeHUE MHOXECTB U CBs3el
5.7 MEX/1y HUMH ISl ONMCAHUS IPOLECCOB U SIBJICHUM, B TOM UYHUCIE MPU
pelleHNH 3a1a4 U3 APYruX y4eOHBIX PEIMETOB U KYpCOB
9 KVIACC
Koxa .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekarb U mpeoOpa3oBbIBaTh HHPOPMAIUIO, NPEACTABICHHYIO B
5.1 pa3UYHBIX HCTOYHMKAX B BHJAE TaONWL, JauarpamMM, TIpa@uKoB,
MPEJCTABIATH JaHHbIE B BUJIE TaOIUIL, JUarpaMm, rpadukoB
£ 5 Pemrate 3asaun OopraHu30BaHHBIM NEepeOOPOM BapHUAHTOB, a TaKXke C
' UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUI U METO/I0B
Hcnonp30BaTh  omucaTenbHbIE XapaKTEPUCTHKU I  MAacCHUBOB
5.3 YHUCJIOBBIX JAaHHBIX, B TOM 4YHCIIE CPEIHHUE 3HAYEHUS U MEPHI
paccerBaHUs
£ 4 HaxoauTe 4acTOTHl 3HaUY€HWH W YaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSICh PE3y/bTaTaMM MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
5.5 HaxoauTe BepOsATHOCTH CIy4alHbIX COOBITUN B M3YyYEHHBIX ONbBITAX, B




5.6

5.7

TOM YHUCJI€C B OIIbITaX C€ PaBHOBO3MOXHBIMU J3JICMCHTAPHBIMHA
CO6BITI/I${MI/I, B CEpHIX HUCITBITAaHUH A0 IIEpBOro Yycri€xa, B CEpHUAX

ucnbiTaHui bepuynnu

HNmerp mpencTaBiieHHEe O CIIy4ailHOW BEIWYMHE U O PaCIpeicTICHHH
BEPOATHOCTEI

HNmets mpeacTaBieHre O 3aKOHE OOJBIIMX YUCEN KaK O MPOSIBICHUHU

3aKOHOMCPHOCTH B cnyqaﬁHoﬁ HU3MCHYUBOCTU MU O POJHM 3aKOHaA

OOJIBIITUX YHCEeTT B IPUPOIC B OOIICCTBE




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

AJIT'EBPA
7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna u BIYUCIIECHUS
JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEeXOi OT OAHOM (hOpMBI 3amUCH
11 npobeit k apyroid. IloHsATHE pamMOHANBHOTO YHCIA, 3alKCh, CPaBHEHHE,
YIOPSI0YUBaHUE PALMOHATIBHBIX YHCEI
19 Apudmernueckue ASHCTBUS C palMOHAIbHBIMU uMcilamu. Pemienue 3agau u3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTelieM: OINpEJelieHue, IpeodpazoBaHUE
' BBIPa)KEHUI1 Ha OCHOBE ONpPEIEICHNUs, 3aUCh OOIBLINX YUCE
14 [TponeHThl, 3aMUCh MPOLEHTOB B BUJE IpoOU U IpoOH B BUIE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4Ml Ha MIPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEaTbHOU IPAKTUKU
. [TprMeHeHre MPU3HAKOB JETUMOCTH, Pa3IoKeHUEe Ha MHOKUTENIN HaTypalbHbIX
' uycen
16 Peanpuple  3aBucuMoOcTM, B TOM  4Mciae mpsmMas U oOparHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BbIpaXKEeHUs
21 ITlepeMeHHBIE, YMCIIOBOE 3HAUYEHUE BBIPAXEHUS C NepeMeHHOW. [lomycTumbie
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBnenne 3aBUCUMOCTH MEXJAy BEIMYMHAMU B BHJE (DOPMYIIBL
' Beruucnenus no gpopmynam
2.3 [Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUI, TOXKAECTBEHHO PaBHbIE BhIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeIeM
”E OpHowienbl U MHorowieHbl. CteneHb MHorowieHa. CroxeHHe, BbIYUTAHHE,
' YMHOXEHHE MHOTOYJIEHOB
26 @opMybl COKpAIIEHHOTO YMHOXXEHMS: KBaJIpaT CyMMBbl M KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOTOWIEHOB HA MHOYKUTEIIH
3 YpaBHeHUS




VYpaBHeHHe, KOpEHb YpaBHEHHs, NpaBuia MpeoOpa3oBaHUsl YpaBHEHUS,

3 PaBHOCUIILHOCTb YPaBHEHUI
3.9 JluHeilHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIO KOPHEH JIMHEWHOIO
' YPaBHEHHs, PELLICHUE JIMHENHBIX YPABHECHUM
33 CocraBineHne ypaBHEHMM IO YCJIOBMIO 3alayd. PerieHne TEKCTOBBIX 3anad C
' MMOMOUIBIO YPAaBHEHUI
3.4 JluneliHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JUHEIHBIX YpaBHEHUH ¢ JBYMs IEPEMEHHBIMU. Pemienue cucrtem
3.5 YpaBHEHMH CIIOCOOOM IOACTaHOBKU. [Ipumepsl pelieHus TEKCTOBBIX 3a/ad C
IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpaduku. OyHkium
4.1 Koopaunaara TOYKH Ha TIPSIMOMA
4 YucnoBsle NpoMexXyTKU. PaccrosiHue Mexay AByMsl TOYKaMH KOOpPIMHATHOU
' IPSIMO
43 [IpsimoyronpHas cucrema koopauHat, ocu OX m Oy. AOcmmcca m opawHAaTa
' TOYKH Ha KOOPJUHATHOM IIOCKOCTH
A4 [Tpumepsl TpadukoB, 3anaHHbIX (Qopmyinamu. UYTeHue rpaduKoOB pealbHbBIX
' 3aBUCHMOCTEN
4.5 [onsarue Gpynkun. ['padux Gpynkiun. CroricTBa QyHKIHIA
4.6 Jluneiinas @ynkuus, e€ rpaduk. I'papux yHkum y = [x|
4.7 I'paduueckoe pelieHne IMHEHHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BIYUCTICHUS
11 KBagpatHblii kopeHb u3 uwucna. [loHsTHe 00 MppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCE
CBoiicTBa apu(pMETHYECKUX KBAJAPATHBIX KOpHEH W WX TNPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUH W BbIUUCIEHUSAM. JleficTBUTENbHbIC
yucna
1.3 Crenens ¢ 11eTbIM MTOKa3zartesneM U e€ cBoiictBa. CTaHaapTHas 3auch Yucia




Anrebpanyeckue BbIpaXXEHUS

2.1 KBagpaTtHblil TpéXuiieH, pa3io)keHUe KBaJIpaTHOTO TPEXUIEHA HA MHOKHUTEIH
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
2.3 CrnoxeHue, BRIYMTAHUE, YMHOXKEHHUE, JCICHHE allreOpandecKux apooei
24 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa3oBaHUe
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBagparHoe ypaBHeHue, opMyna KOpHEH KBaJpaTHOrO ypaBHeHHUs. Teopema
' Buera
3.2 Pemienue ypaBHeHM, CBOAAIIMXCS K TMHEHHBIM M KBaIpaTHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'paduueckass uHTEprpeTalusl YpaBHEHHH € JByMs NEPEMEHHBIMH M CUCTEM
3.4 JIMHEWHBIX YPAaBHEHHMU C AByMs IlepeMeHHbIMU. [IpuMepsl pemieHus cucrem
HEJINHEHHBIX YpaBHEHUH C IBYMs EPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom
3.6 YucnoBbie HEPAaBEHCTBA U X CBOKWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucreMbl TUHENMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
41 [Tonarue ¢pynkuuu. O61acTh OonpeaesaeHnus U MHOXKECTBO 3HaYeHUN (DYyHKIIHH.
' Crnioco0nl 3a1anus QyHKIUN
4.2 I'paduk pynkumu. YreHne cBONCTB GyHKIMH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB QyHKIHM, OTpaXKaroIUX pealbHble IPOLECCH
44 OyHKIUM, ONUCHIBAIONIME TMPSIMYyI0 H  OOpaTHYI IPONOPIHOHATBHEIE
' 3aBUCUMOCTH, UX IpauKu
45 Oyukumu y =Xx2, y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM




9 KUIIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna 1 BIYUCICHUS
11 PamyonanbHple  uynciia, UpPpPALMOHAIBHBIE 4YKMCIA, KOHEYHbIE U OECKOHEYHbIE
' JEeCSITUYHBIE IpOOU
MHOXeCTBO JEHCTBUTEIbHBIX YHCEN, JEHCTBUTEIbHbIE UUCIIA KaK OECKOHEUHbIE
19 JecATUYHbIe ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
' JNEUCTBUTEIBHBIX YHCEN U KOOpAMHATHOW mpsiMon. CpaBHEHHE NE€WCTBUTEIIBHBIX
qyucell
13 Apudmernueckne AeHCTBUS ¢ ACUCTBUTEILHBIMU YUCIAMH
Nsmepenus, npubnkeHus, oneHKU. Pa3zmepbl OOBEKTOB OKpPYXKAIOLIEro MHPA,
14 JUIUTENILHOCTh MPOLIECCOB B OKpyXkaromeM Mupe. [IpuOamkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh npuOmkeHus. Oxpyrienue uucen. [Ipukuaka u oreHka
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 VYpaBHEHUsI ¢ OIHOH TEpeMEHHON
2.2 JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOJSIINXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHUH, CBOAAIIMXCS K KBaJPaTHBIM
04 bukBanpatHoe ypaBHeHue. [IpuMepsl pelleHNs] ypaBHEHUN TPETbEW U 4YETBEPTOU
' CTETEHEN Pa3JI0KEHNEM Ha MHOKUTENHN
2.5 Pemenue npoOHO-paliMOHaNbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM nByX JTMHEWHBIX YPABHEHHU C IBYMS IIEPEMEHHBIMU
29 Pemenne cucrem AByX YypaBHEHMi, OJHO W3 KOTOPBIX JIMHEWHOE, a JIpyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpIIPETAIIUS CUCTEMBI YPAaBHEHUH ¢ ABYMS IEPEMEHHBIMU
2.11 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CrmocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHEHHBIX HEPABEHCTB C OJHOU MTEPEMEHHON
2.14 Pemrenne cucreM TMHEHHBIX HEPABEHCTB C OAHOW ITEPEMEHHON




2.15

KBanparHbsle HepaBeHCTBa

I'padmyeckas wuHTepnpeTanusi HEPAaBEHCTB M CHCTEM HEPABEHCTB C JABYMS

2.16
MepeMEHHBIMU

3 OyHKIUU

31 KBagpartuunass ¢ynkums, e€ rpadpuk u cBoiictBa. Ilapaboma, KoopauHATHI
' BEPIIUHBI MTapadobl, OCb CAMMETPUN MTApaOOJIbI

3.2 I'paduku pyrxuit y=kx, y=kx+b u ux cpoiictsa

3.3 I'paduku Gyukimit y=K/X, y = X° 1 ux cBoiicTsa

3.4 I'paduxu QyHKIMIL , ¥ UX CBOICTBA
4 Uwucnoble moCiieI0BaTEIbHOCTH

41 Ompenenenne W CrnocoObl 3aJaHUsl YHCIOBBIX IOCIEAOBATEILHOCTEN. 3anaHue
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM popmyoit u hopMyIoit N-To uaeHa

42 Apudmernueckas mnporpeccus. Dopmynsl  N-To  WieHa apuPMETHUECKO
' MIPOTPECCUU, CYMMBI TIEPBBIX N YWICHOB

43 I'eomerpuueckas mnporpeccusa. @opmyiasl N-ro  4wieHa T'€OMETPUYECKON
' MIPOTrPECCUU, CYMMBI IIEPBBIX N YWICHOB

44 N300paxkeHne 4ieHOB apu(PMETHUECKON B TEOMETPHUSCKON MPOTPECCHI TOUKAMH
' Ha KOOPJIMHATHOM TJIOCKOCTHU. JIMHEUHBIN 1 SKCIIOHEHITUAIBHBIA POCT

45 Cl10KHbI€ TPOLEHTHI

I'EOMETPUASA
7 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
HavanbHele nonatus reomerpuu. Todka, mpsmasi, OTpe3OK, Jiyd. Yrois. Buusl
6.1 yrioB. BeprukanbHble W CMeXHbIE yribl. buccektpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapanienbHOCTh U MepIeHUKYISIPHOCTD MPSMBIX
6.9 Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OCeBOW cuMMeTpuu. [Ipumepnl
' CUMMETPHUH B OKPYKAIOIIIEM MHUPE

6.3 OCHOBHBIE TIOCTPOEHUA C TOMOUIBIO UHUPKYJId W JMHEWKH. TpeyroiabHUK.

Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA




PaBHOOempeHHBII W PaBHOCTOPOHHHWH  TpeyrosbHUKH.  HepaBeHCTBO

6.4
TPEYroJbHUKA
65 CBoiicTBa M MpHU3HAKH PaBHOOEIPEHHOTO TPEYroibHUKA. [IpU3HaKu paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBoiicTBa M NPU3HAKU NapaJUIeNbHBIX NpsAMbIX. CyMMa YIJIOB TpEyroJjbHHUKA.
' BHelnue yriel TpeyrojabHUKa
[IpssmoyronbHblii  TpeyroapHuK. CBOMCTBO  MeIuaHbl  IPSIMOYTOJILHOTO
6.7 TPEyroJibHUKA, MNpPOBEAEHHOM K  runoreHyse. llpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTrosabHBIi TPEYroiabHUK ¢ yriioM B 30°
HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOW, TeopemMa O OoJibllieM yrjie M OOJbIIeH CTOPOHE TPEYrOJIbHHUKA.
[lepnenukynsip U HaKJIOHHAs
6.9 'eomerpuueckoe Mecto TOYek. buccekrpuca yrima W CepeOUHHBII
' MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK
6.10 OKpy>XHOCTb M KPYT, XOpJa U JUaMeTp, UX CBOMCTBa. B3anMHOe pacronoxeHue
' OKPYKHOCTH U npsimoii. KacaTenbHas 1 cexyIasi K OKpyKHOCTH
6.11 OKpyXHOCTb, BIIMCAaHHAas B Yroj. BrnucanHas W onucaHHas OKPYXHOCTH
' TPEYroJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpust
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaJpatT, UX MPU3HAKU U CBOMCTBA
6.3 Tpanenus, paBHOOOKasi Tpanenusi, €€ cBoilcTBa M Npu3Haku. [IpsMoyronpHas
' Tpanenus
6.4 Meron ynBoenuss meauanbl. LlenTpansHas cumMmerpus. Teopema daneca u
' TeopeMa O MPOIMOPLHUOHAIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeyroibHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa
6. [TonoOue TpeyrosbHUKOB, KoddpduiueHt mnoxodbus. Ilpuznaku nomobus
' TpeyrojabHUKOB. [IprMeHnenue nogolus npu peleHuy NPakTHYeCKuX 3a/1a4
6.7 dopMyITbl 1JIs TUIOIIAIA TPEYTOJIBHUKA, TTapaJiieliorpaMma, poMOa 1 Tparennn




CroiicTBa Tuiomaneii reomerpuueckux ¢uryp. OTHOIIEHHE TUIOIIANCH

o8 oJI0OHBIX pUryp
6.9 Brrunciienne miomaneid TpPEyroJlbHUKOB M MHOTOYTOJIBHHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
' IIPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHIE€HC OCTpPOro Yyrjia MpSAMOYTOJbHOTO TPEYTrOJIbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. |pUTOHOMETpHYECKHE (YHKIUU
yrioB B 30°, 45° u 60°
6.12 BriycanHble M LIEHTpaJbHBIE YIJIbI, YTOJI MEXAY KacaTelbHONW M XOpAOM. YIJbl
' MEX1y XOpJIaMU U CEKYIIUMU
6.13 BrnucanHble U ONMCAHHBIE YETHIPEX YT OIbHUKU
6.14 B3anMHoe pacnonoxxeHune AByX okpyxkHoctel. Kacanue okpyxHocteir. Obmue
' KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEPKAHUS
6 I'eomeTpus
6.1 Cunyc, xocunyc, tanreHc yrioB oT 0 qo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOX1eCTBO. DOPMYIIBI IPUBEICHUS
6.0 Pemenune tpeyronpHukoB. TeopemMa KOCHHYCOB M Teopema CHHYCOB. Perienue
' MPaKTUYECKHX 3a/1a4 C UCHOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB
6.3 [TpeoOpa3zoBanue nomodus. Ilogobue cOOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema 0 MpPOU3BENEHUHM OTPE3KOB XOPJ, TEOPEMBI O IPOU3BENEHUU OTPE3KOB
' CEeKYILHX, TEOpeMa O KBaJpaTe KacaTeJIbHOU
BexTop, mumHa (MOAyY/nb) BEKTOPA, COHAINPABIIEHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
65 HAIPaBIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' ornepanuu HajJ BeKTopaMu. Pa3znoxeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunarsl BekTopa. CkansipHOE NpPOU3BEIEHUE BEKTOPOB, NMPUMEHEHHE IS
' HAXO0XJICHUS JUIUH U YTIIOB
6.7 JlexapToBbl KOOPAWHATHI Ha TUIOCKOCTH. YpPaBHEHHUS NPSIMON M OKPYKHOCTH B




KOOpJMHATax, MepeceyeHre OKPYKHOCTEH U MpsAMBIX. MeToa KOOpAMHAT U €ro

pUMEHEeHHE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxkHocTu. ['pagycHas u paguaHHas Mepa yria, BBIYUCICHUE JJIUH YT
' OKPYKHOCTEH
6.10 [Tnomane Kpyra, ceKTopa, CerMEeHTa
6.11 JIBukeHHs] TJIOCKOCTH W BHYTPEHHHE CUMMETpuu ¢uryp (dJaeMeHTapHbIe
' npexacrasinenus). [lapamiensusiit neperoc. [loBopot
BEPOATHOCTDb U CTATUCTHUKA
7 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTh M cTaTuCcTHKA
[IpencraBnenne maHHBIX B BUAE Tabnwi, auarpamm, rpadukoB. 3amojHEHHE
£ 1 TaOJIUI, YTEHHWE W TIOCTPOCHHUE auarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) H
' KpyroBeIxX). UTeHne rpagkoB peasibHbIX npoleccoB. M3pneuenne nudopmanun
W3 IUarpamm | TabJInll, UCTIOJIb30BAaHUE U UHTEPIIPETAIIHS TaHHBIX
OnwucartenbHas CTAaTUCTUKA: CpeaHee apudmMeTHueckoe, MeauaHa, pas3Max,
5.2 HauOoJblllee U HauMEHbIIee 3HaueHUs Habopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4aiiHOM U3MEHYUBOCTHU
CnyyailHblli 3KCHIepUMEHT (OMBIT) M ciydaiiHoe coObiTHe. BeposdTtHocTs u
5.3 yactoTta. Ponb MallOBEepOSITHBIX M MNPAKTUYECKH JOCTOBEPHBIX COOBITHH B
npupoe u B o0uiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUH BEPOSITHOCTEN
I'pad, Bepmmua, peOpo. Ctenenp BepmuHbL Yucimo pédep W cymMmapHas
5 4 creneHb BepiiuH. [IpencraBnenue o cBa3HocTH rpada. Lenu u muxnsl. [Tyt B

8 KUIACC

rpadax. O6xon rpada (dunepoB myTh). [IpeacraBnenne 06 OpHEHTHPOBAHHOM

rpage. Perienue 3a1au ¢ moMmolsio rpagos




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

5 BeposTHOCTh U cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BHIE TaOIUII, TUarpaMm, rpaukoB
£ MHOXeCTBO, 3JEMEHT MHOXKECTBa, MOAMHOXecTBo. Omnepauud  Haj
' MHOXECTBaMU: 00bEMHEHHUE, IIepeceueHue, JOMOTHEHNE
53 CBolicTBa omnepanuii HajJ, MHOXXECTBAMU: IEPEMECTUTEIBHOE, COUYETATEIBHOE,
' pacnpeaenuTeNbHOe, BKIIOYESHUS
£ 4 Hcnonp3oBanne rpaduuecKkoro TMPEACTABICHUS MHOXECTB ISl  ONHCAHHS
' pealbHBIX MPOLIECCOB U SBJICHUI, IPH PEIICHUHN 33]1au.
- W3mepenune paccemBaHusi HaHHBIX. Jlucmepcus W cTaHAAPTHOE OTKJIOHEHHUE
' YHCIOBBIX HabOpoB. [lmarpamma paccenBaHus
DneMeHTapHble  CcOObITHSL  ciydaiiHoro ombita. CiydailHble  COOBITHSL.
5 6 BepositHoctn  coObiTuii. ONBITBI C  PaBHOBO3MOXHBIMHU ~ AJIEMEHTAPHBIMU
' coObiTusimu.  CitydaiiHblii  BbIOOp. CBS3b  MEXIYy MAJIOBEPOATHBIMH U
MPAKTUYECKH JOCTOBEPHBIMU COOBITUSMU B IIPUPO/IE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa IepeBbhEB: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAHUE BUCAYEH
5.7 BEpILMHBI, CBSA3b MEXJAY YHUCIOM BepmIMH U uuciaoM pédep. Ilpasuio
yMHOXeHUs. Pemenue 3aaa4 ¢ nmomoiisto rpados
[IpotuBononoxkueie  coObiTus. Juarpamma Oiinepa. OObeauHEeHHE U
5.8 nepecedeHre coObiTuil. HecoBmectHble coObiTus. Dopmyna  crnoxeHHUs
BEPOSATHOCTEMN
59 VYcnoBHas BeposiTHOCTB. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
[IpencraBnenne sKcriepuMeHTa B BHJIE JiepeBa. Pemienue 3aqad Ha HaXOXKICHUE
5.10 BEPOSTHOCTEH C IOMOIIBIO JiepeBa CIy4alHOro SKCIEPUMEHTa, Juarpamm
Ditnepa
9 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHUS
5 BeposiTHOCTB 1 cTaTHCTHKA
- [IpencraBnenne NaHHBIX B BHIE TAOJNHII, JUarpaMM, TpauKoOB, WHTEPIIPETAIIHS
' NaHHBIX. UTeHHWE M TOCTPOCHHE TaONuWIl, AuarpamMm, rpagukoB IO peaTbHBIM




JaHHBIM

5.2 [TepecTanoBku u pakTopuan

5.3 CoueraHus ¥ YUCIO COYCTAHUM

5.4 Tpeyronbuuk [lackans. Pemenue 3amau ¢ ucroib30BaHneM KOMOMHATOPUKH

EE I'eomerpuueckas BeposTHOCTh. CiydallHBIH BBIOOp TOYKM H3 GUTYPH Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH

5.6 Wcneitanue. Yenex u Heynaya. Cepus UCIBITAHUN 0 IIEPBOIO ycrexa

£ 7 Cepus wucneiTanuii bepHymin. BeposTHOCTH COOBITMH B CEpPUM  HCIIBITAHUN
' bepuymim

5.8 CrnyuaiiHas BeJIMUMHA U paclpeiesieHue BEPOSTHOCTEN

5 g Matemaruueckoe oxuaanue u aucnepcus. [Ipumepbl MaTeMaTHYECKOT0 OXKUAAHUS
' KaK TEOPETUYECKOr0 CPEIHEr0 3HAUECHHUSI BEJIMUNHBI

510 MareMatuueckoe OKUJAHUE U JUCIIEPCUs CIyYalHON BEJIMYMHBI «UHUCIIO YCIIEXOB
' B CEpUU UCIBITAaHUN bepHymm»

£ 11 [TonstTrie o 3akoHe OONBIIUX uHced. M3MepeHHe BEPOSTHOCTEH C IMOMOIIBIO

yacToT. Poab 1 3HaUueHne 3aKoHa OOJIBIINX YUCET B IpUupoac u O6H.I€CTB€




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

AJI'EBPA

Koxa
NpoBepPsieMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh IOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpayuuecKoe MpeICTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEMETOB

YMeHue OIICPHUPOBATH IMOHATHAMM: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue ornepupoBaTh MOHATHSAMHU: HATypadbHOE YHCIO, MPOCTOE M
COCTaBHOE YMCIIO, JIE€IUMOCTh HATypaJIbHBIX YHCEJI, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIh YHCJA, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTaHIAPTHBINM BUJ YKCIA, PallMOHAIBHOE YHCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCJIAMH, CpPaBHUBATH U
YHOOPSIIOYMBATh YWCA, TMPEACTABISTh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npo0Ob, TOXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeneH!
Oosbllle €AMHUIBI; YMEHHME BBIOMHATH PAcdy€Thl MO (QopMmylam,
npeoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMH, PA3JI0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B

TOM 4HCJI€ C UCHOJb30BaHHMEM (OpMYJ pa3HOCTH KBaJApaToB U




KBaJipaTa CyMMbI U pa3HOCTH

YMeHHe onepupoBaTh NOHATUAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOM IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE UM KBaJpPAaTHHIC ypaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOU
[IEPEMEHHOM, B TOM YHUCJE NPU PELIECHUHN 33134 U3 JIPYrux MpeaMeTOB
U TMPAKTUYECKUX 337a4; YMEHUE HCIIOJIb30BaTh KOOPJAMHATHYIO
NpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATHAMU: GYyHKIUSA, Tpaduk QyHKIMH, HYIH
byHKIMH, POMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCEHbIIEEC 3HAYCHUS
byHKIHH; yMeHHe OIIEpUPOBATH HOHATHUSAMHU: npsmast
MPONOPIMOHAIBHOCTh, JTHHEWHAas (YHKIUS, KBaJApaTudHas ()yHKIHS,
oOpaTHasi TPOMOPIHMOHAIBHOCTh, Mapabona, runepbona; yMeHHUe
CTpouTh Tpaduku GyHKIUN, UCTIOTB30BATh TPAQUKH ISl ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, /ISl PEIICHHs 3a7ad U3 JAPYTUX
Y4eOHBIX TPEAMETOB W pEANTbHOW IKU3HH, YMEHHE BBIPAXKaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMINHAMU

Ymenue OIepUpOBATH HOHSTHSAMH: IIOCJIEZI0BATEIBHOCTb,
apudmernyeckas U TeOMETpUYecKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOICTBA MOCJIEAOBATENLHOCTEH, (OPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YMCIE 3a1a4 U3 JPYTUx

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemarh 3aJaud pa3HbIX TUIOB (B TOM YHCJI€ Ha MPOIICHTHI,
IO M 4YacTH, JBUXKEHHE, paboTy, IIEHy TOBAapOB M CTOMMOCTh
TTOKYIIOK W yCITyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPABIICHUS TUYHBIMHU U
ceMeHbIMM  (UHAHCAMH); YMEHHE  COCTaBIIAITh  BBIPAXKCHHS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHIO 3a/IayH,
WCCIIeIOBATh MOJIYYEHHOE PEIlIEHUE W OLEHUBAThH MPaBIONOA00HOCTh

MMOJIYUYCHHBIX PE3YIbTAaTOB

YMeHue onepupoBarh MOHATUSAMU: (UTypa, TOUKa, OTPE3OK, Mpsimas,

Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHHUK, paBHOOEAPEHHBIH




U PaBHOCTOPOHHUU TPEYrOJbHUKH, MPSIMOYTOJbHBINA TPEYrojbHUK,
MennaHa, OUCCEKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,
napajuieiorpaMM, pomMO, HOpPSIMOYTOJIBHHUK, KBaJpar, Tpamnerus;
OKpPY’KHOCTb, KpYT, KacaTelbHasl; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢dburypamu; ymeHue pemaTh 3a7aud, B TOM YHCJE€ U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajluIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, NEPIEHAUKYISAp, HAKIOHHAs, IPOEKUUs,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHHUE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPUIO U
nonobue (uryp, napaieNbHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue onepupoBaTh IMOHATHSAMM: JUIMHA, pPACCTOSHUE, Yroil
(BeqIMUMHA yTja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAroILEeM
MHUpE; yYMEHHE NpPUMEHATh (OpMyabl TEpUMETpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIBbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpbl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C MOMOUIBIO YEPTENKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB 10 TEKCTOBOMY WM

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH INOHATHUAMMN: MpsAMOYTOJIbHaA cucrema
KOOpAWHAT, KOOPAWHAThI TOYKHU, BCKTOD, CcymMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPONU3BCACHUC BECKTOPOB;,
YMCEHHUEC HCIOJb30BATh BEKTOPBI MU KOOPAWHATHEI JJIA HNPCACTABJICHUSA
JaHHBIX W PCIICHHUA 3ada4, B TOM YHUCIC U3 JPYIrux y‘-IC6HLIX

MPEIMETOB U PEATbHOMN )KU3HU

VYMmenune ONCprupoOBaTh IOHATUAMMU: CTOJIOMKOBBIE U KPYTOBEIC

AuarpamMmel, Ta6J'II/II_IBI, cpeaHee apI/I(I)MCTI/I‘{eCKOG, MEauaHa,




15

16

HauOoJIplllce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;
YMEHME  U3BJIEKAaTh, WHTEPHPETUPOBATH U  IPEOOPa3OBHIBATH
WHpOpMAIIHIO, TPEICTABICHHYI0 B TaOlWIlaX M Ha JUarpaMmax,
OTPAXKAIOIIYI0 CBOMCTBA M XapPAKTEPUCTUKH PEATbHBIX IPOIECCOB U
SBJICHWI, YMEHUE pACIO3HAaBaTh HM3MCHYMBBIC BCIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
OKCIIEPUMEHT), JJIEMEHTapHOe COObITHE (BJIEMEHTApHBIA HCXOM)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTb BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4y METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBWjia YMHOXKEHHS; YMEHHUE OLECHHMBATh BEPOATHOCTH PEATBHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HHU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/la4y, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNUE 3aKOHOB MAaTEMAaTHKU B
HUCKYCCTBE, OIIMCBIBATH  OTHEJIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ pa3BUTUSA MAaTE€MaTHKU KaK HAYKH, ITPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH

I'EOPMETPUA

Kon
NpoBepPsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O
o0urero oopaszopanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHATHSMHU: MHOXECTBO, ITOJMHOYKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH;, YMEHHUE OIIEpUPOBATh ITOHATUAMM:
rpad, cBs3HBIM Tpad, AepeBo, LUK, NPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHUE UCIOIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIbHBIX MPOLECCOB U SBJICHUM, NPU PEIICHUH 33134

U3 JPYrux y4yeOHBIX MpPEeAMETOB




YMeHue onepupoBarh MOHITHSIMH: ONpEIENIEHNE, aKCHOMa, TeoOpemMa,
JI0OKa3aTelIbCTBO; YMEHUE paclo3HaBaTh WUCTUHHBIE U  JIOKHBIE
BBICKA3bIBaHUS, MPHUBOJUTH MPUMEPhl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBarh MOHATHAMH: HATypajJbHOE 4YKCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JEJIMMOCTb HATypalbHBIX 4YMCE, NPU3HAKU
JEIMMOCTH, LEJI0E YUCIIO, MOAYJIb 4YUCIA, OOBIKHOBEHHas IpoOb U
JecATu4Has ApoOb, CTaHJAPTHBIA BUJ YHUCIIA, PALMOHAIBHOE YHCIIO,
UppaloOHAIFHOE YHCIIO, apu(PMETHYEeCKUH KBAJApPATHBI KOPEHB;
YMEHHE  BBIIOJHATH JCHCTBUSL C  YUCIAMM, CpPaBHUBaTb U
yHOpSAIOYMBATh 4YHUCIA, IPEACTABIATh YKCIA HA KOOPAMHATHOMN
IPSIMOW, OKDYIVIATh YHUCIIA; YMEHHE JejaThb HNPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTEHNEHb C LENbIM I0Ka3aTeleM,
apudmeTuyecKuil KBaJApaTHBIA KOPEHb, MHOTOWICH, anreOpandeckas
Ipo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
0oJbllle €IMHUIIBI; YMEHHE BBIIOIHATH pacu€rbl Mo Qopmymnam,
npeoOpa3oBaHusl MENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPOKEHUH U
BBIPKEHUIN C KOPHIMH, Pa30KEHHE MHOTOYJICHAa Ha MHOXKUTENU, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaJpaTa CyYMMBI U pa3HOCTHU

YMeHH€e OnepupoBaTh MOHATUAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOM IIEPEMEHHOM, YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHUE pellaTh JUHEHHBbIE U KBaJAPATHHIE YpaBHECHUA,
JTpOOHO-pallMOHATIFHBIE YPaBHEHUSI C OJHOW TEPEMEHHOM, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHMH, JJUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JIPpOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PEIICHNUN 3a1a4 U3 JIPYrux MpeaMeTOB
U TPAKTUYECKHUX 3a7ad; YMEHUE WHCIIOIb30BaTh KOOPAMHATHYIO
NPSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh JUISI M300pa)KeHHsI pelIeHUi

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUS, rpaduK GYyHKIHUU, HYIU
¢byHKIUY, MIPOMEXYTKH 3HaKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHMsi, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEe 3HAYCHUS

GyHKIIY; yMEHUE ONEepUpPOBAThH MOHATUSIMH: npsiMas




MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTuuHas (QyHKIUS,
oOpaTHasi TPONMOPIMOHATBHOCTh, Mapaboya, runepOona; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCITOJIL30BATh TPA(QUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, Ui PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyliaMy 3aBHCUMOCTH MEXKIy BETMUYNHAMU

Ymenue OIIepUpOBATH MOHATHUSIMU: I10CJIEZI0BATEIBHOCTb,
apudmernyeckass U TeOMETpUYecKass  MPOTPecCUr;  yMEHHUe
UCIOJIb30BATh CBOMCTBA MOCIIENOBATEILHOCTEH, (OPMYIBI CYMMBI U
o0miero 4jeHa MpU pelIeHUH 3aJady, B TOM 4YHCIE 3aJad U3 JAPYTUX

y4eOHBIX TPEIMETOB U peaTbHOU KU3HU

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLICHTHI,
IO M 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB U CTOMMOCTh
MTOKYIIOK U yCITyT, HAJIOTH, 337291 U3 00JaCTH YIIPABICHUS JTNIHBIMU U
ceMeiHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHMSI, HEPABEHCTBA M CHCTEMBbI 110 YCIOBHIO  3aJayH,
WCCIIEeIOBaTh MOJIYYEHHOE PEIlEHUE W OLEHUBAThH MPaBIONOJA00HOCTh

IMOJIYUYCHHBIX PE3YyJIbTATOB

YMeHne onepupoBaTh HMOHATHAMH: (HUTypa, TOUYKA, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUH TPEYroJbHUKH, MHPSIMOYTOJbHBIN TPEYroibHUK,
Me/MaHa, OUCCeKTpUca M BBICOTA TPEYroJbHMKA, YETHIPEXYTOJIbHUK,
napajuieiorpaMM, pomMO, NpsIMOYTOJIBHMK, KBaJapar, Tpamenus;
OKPY>KHOCTb, KpYT, KacaTelbHasl; 3HAaKOMCTBO C ITPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemaTh 3ajadyd, B TOM UYHCJIE U3 IOBCEIHEBHOM
KU3HU, Ha HAXO0XKJIEHHE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM

U3YyYEHHBIX CBOMCTB GuUryp u pakron
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YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapaUIeIbHOCTh M TEPICHAUKYISIPHOCTh TMPSMBIX,
yron MexAy TMpsSMbIMH, TEpPIEeHIUKYISAp, HAKJIOHHAs, MPOEKIHS,
nogodue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CHMMETPHSI OTHOCHTEIILHO
TOYKM M TPSAMOW; YMEHUE PACIO3HABATh PAaBEHCTBO, CUMMETPHUIO U
nogobue Guryp, nmapauienbHOCTh M MEePIEHANKYISIPHOCTD TPSIMBIX B

OKpY’KaoIlleM MUpE

11

YMmenue OIICpHUpOBaTh MOHATUAMU: JJIMHA, PACCTOSAHHUC, YITOJI
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(BeMiMuMHA yTja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IJIOLIA/ib;
YMEHHUE OLEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaIOIIEM
MHpE; YMEHHE TMPUMEHATh (GOpPMyINbl MEepUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaJUIeNICNIUIEIa; YMEHHUE NPUMEHITh IPU3HAKU
paBEHCTBA TPEYIOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLICHUS IS

BBIYMCIICHU IUIMH, PACCTOSHUM, IIJI0IIAAeH

YMmenue wuzo0pakaTh IUIOCKHE (UTYypel W HMX KOMOWHAIHH,
IPOCTPAaHCTBEHHbIE (UTYpBI OT PYKH, C TIOMOINBIO YePTEKHBIX
WHCTPYMEHTOB ¥ OJIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

14

15

YMeHue  OonepupoBarb  IMOHATHAMHU:  IPSAMOYIOJbHAas  CHCTEMa
KOOpAMHAT, KOOpPJAMHATbl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YHUCIIO, CKAIIPHOE IPOU3BEACHUE BEKTOPOB;
YMEHHUE HCIOJB30BaTh BEKTOPBI M KOOPAMHATHI JJIA IIPEACTABICHUS
JAHHBIX W pEUIeHUs 3aJad, B TOM 4YHCIE M3 JAPYrMX Y4eOHBIX

IIPEAMETOB U PEaIbHOMN KU3HU

YMeHue onepupoBaTh IOHATUSIMU: CTOJOMKOBBIE U  KPYIOBbIE
JMarpaMMbl,  TaOIuIBl, cpenHee  apudMeTHUeckoe, MeJIuaHa,
HauOoJbllee W HaMMEHbIIEe 3HAUYECHHUs, pa3Max YHCIOBOro Habopa;
YMEHUE  U3BJEKaTb, WHTEPIPETUPOBaTH M  MPeoOpa3oOBBIBATH
nH(pOpMalIHMIO0, TPEACTABIEHHYI0 B Tal0iMIaXx M Ha JAUarpaMMax,
OTPa)KAIOILYK0 CBOMCTBA M XapaKTEPUCTUKHU PEAbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh MOHATHSAMU: CIy4YallHBIA ONBIT (CIIy4ailHbBIN
9KCHEPUMEHT), 3JEMEHTapHOE COObITHE (3JIEMEHTApHbIM HCXOH)
CIIy4allHOTO OIBITa, CIIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHUE HaXOJUTh BEPOSATHOCTH CIIyYailHBIX COOBITHH B OMNBITax C
PaBHOBO3MOKHBIMU DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOIO repedopa M € HCIOJb30BaHHEM
MpaBUJia YMHOXXEHHUS; YMEHHE OLICHUBAaTh BEPOSTHOCTH DPEATBHBIX
COOBITHI M SIBIEHUH, MOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX U

MaJOBEPOSTHBIX COOBITMM B OKpYXaloIleM MHpPEe U B IKU3HU;
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3HAKOMCTBO C TIOHATHEM HE3aBHUCHMBIX CO6BITHI>'I; 3HAaKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBLIX SABJICHUAX

YMeHue BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| JUIA pPELICHUs
3a/la4y, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMAaTUKHU B
UCKYCCTBE, OIMCBIBATH OTAEIbHBIC BBINAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, IPUBOIUTH

IIPpUMEPLI MAaTEMATUYCCKHUX OTKpBITI/Iﬁ U UX aBTOpPOB B OTEUYECTBEHHOM

U BCEMUPHOU UCTOPUH

BEPOATHOCTDb U CTATUCTHUKA

ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHU A

Kon
NpoBepsieMoro
TpedoOBaHMSI

IIpoBepsiemble TpeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOM NMPOrpaMMbl OCHOBHOT0 001IIEr0
oOpasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, MTOJMHOXKECTBO, OTEPALUH
HaJ MHOXXECTBAMHM; YMEHUE ONEePUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEPEBO, IUKI, MPUMEHATh UX MPH PEUICHUH 3a7ad; YMEHHE HCIOIb30BaTh
rpaduyeckoe TMpEACTAaBIEHWE MHOXKECTB JUIsI OINKCAaHUS PeabHBIX
MIPOLIECCOB U SIBIICHUH, P PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHne omnepupoBaTh TMOHITHSAMHU: OIpEACIICHUe, aKkcuoMma, Teopema,
JI0Ka3aTelbCTBO;  YMEHUE  paclo3HaBaThb  HWCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, MPUBOAUTH TPUMEPhl W  KOHTPIPHUMEPHL, CTPOUTH
BBICKA3bIBAHUS M OTPHIIAHUS BBICKA3bIBAHUI

YMmenne OINNCpHUPOBATH TMOHATUAMU. HATYpaJIbHOC UYHUCIIO, IIPOCTOC U
COCTaBHOC YUCJIO, ACIIMMOCTb HATypaJbHBIX YHCCI, NPU3HAKU ACITIUMOCTH,
[[eJI0€ YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOb,
CTaHJIAPTHBIA BUJ YMCJA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUeCKUi KBaJpaTHBIM KOPEHBb; YMEHHE BBITIONHATH JEHCTBUS C
YUCJIaMH, CPAaBHUBATH U YIOPSAAOYMBATH YKCIIA, MPEACTABISITH YUCIa Ha
KOOPJIMHATHOW TPSAMOM, OKPYIVISATh YHUCIA; YMEHUE JeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUIN

YMeHue onepupoBaTb MOHATHSIMM: CTENEHb C LEIbIM IOKAa3aTENEM,
apu(MeTHUECKUIl KBaIpaTHbIM KOPEHb, MHOTOWIEH, ajredpandeckas Apoob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTEeNeHu OoJblie
€IMHULbI; YMEHHE BBIMIOJHATH pacuéTel Mo (opmyrnam, Mpeodpa3oBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUH C KOPHSMH,
pa3I0KEeHUE MHOTOWICHA HA MHOYKUTENH, B TOM YHCIE C UCIOJIB30BAHUEM




(dbopMyI1 pa3sHOCTH KBaJIpaTOB U KBagpaTa CyMMbI H Pa3HOCTH

YMeHue omnepupoBaTh MOHATHUAMH: YKHCIOBOE PABEHCTBO, YpPaBHEHHUE C
OJHOM MEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
YMEHHE peliaTh JIMHEHHBIE W  KBaJpaTHBIC YpaBHEHUS, APOOHO-
palMOHAJIBHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHUH, TUHEHHbBIC HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOH, B TOM YHCIE IpHU
pelIeHUM 3a/ad U3 JPYrux MPEeIMETOB W MPAKTUUECKUX 3a7ad; YMEHHUE
KCIOJIb30BaTh KOOPJAMHATHYIO MPAMYI0 M KOOPJMHATHYIO IIJIOCKOCTH JIst
M300pakeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMenue omnepupoBaTh MOHATUSMH: (yHKIMS, rpaduk (yHKIHH, HYIA
(GYHKIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, IMPOMEXYTKH BO3PacTaHUS,
yObIBaHMsI, HauOoiblIee M HaWMEHbIee 3HAa4YeHUs (YHKIHUU; YMEHHUE
OlEpUpPOBATh IMOHATHSMHU: TMpsMas NPONOPIHOHAIBHOCTh, JIMHEHHAs
GyHKIMA, KBaapatuuHas (QyHKOUS, OOpaTHas MPONOPIHMOHAIBHOCTD,
napabosa, rurnep0osia; yMEeHUe CTPOUTH TpapuKu (PYHKIUH, HCIIOIB30BATh
rpaduKu IS ONPENENICHUS] CBOWCTB TPOIECCOB M 3aBHCUMOCTEH, LIS
pemieHust 3a7a4 U3 JPYyruxX YYeOHBIX TPEAMETOB M PEATbHOW JKU3HHU;
YMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXITY BETHINHAMHU

YMeHue onepupoBaTh MOHATHSIMHU: OCIEI0BATEIBHOCTD, apupMeTHYeCKast
U TEOMETpUYECKass IPOrpecCMd; YMEHHUE HCIIOJIb30BaTh  CBOMCTBA
MOCJIEIOBATENBHOCTEH, (POPMYIIBI CYMMBI M OOIIETO WieHa NMPH PEIICHUH
3aJa4, B TOM 4YHUCJIE€ 3a7ad U3 JIPYrMX Yy4eOHbIX IPEIMETOB U peabHOMN
KU3HH

YMeHue pemars 3a/1a4i pa3HbIX THIOB (B TOM YHUCIIE Ha MPOLEHTHI, IO U
4yacTH, JBH)KEHUE, paboTy, 1IEHy TOBapOB U CTOMMOCTb MOKYIIOK M YCIYT,
HaJIOTHM, 3aJa4d W3 O0OJacTH YNpPaBJIE€HUS JIMYHBIMU U CEMEUHBIMU
(¢uHaHCaMM); YMEHHUE COCTaBJISATh BBHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4M, HCCIEIOBATH IIOJIyYEHHOE pEIICHUE U
OLIEHUBATh MPABJIONOA0OHOCTD MOJYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBarh MOHATHAMU: (PHUTypa, TOUKA, OTPE30K, MpsMas, Jyd,
JIOMaHas, YTroJ, MHOTOYIOJIbHUK, TPEYTOJIbHUK, PaBHOOCIPECHHBIA U
PaBHOCTOPOHHUI TPEYTOJBHUKH, PSIMOYTOJBHBIA TPEYroJbHUK, MEIUAaHa,
OuccekTpuca " BBICOTA TPEYrOJbHUKA, YEeTHIPEXYTOJILHUK,
napajuiesiorpaMm, poMO, MPSMOYTOJIBLHUK, KBaJIpaT, TPaelus; OKPYKHOCTb,
KpYT, KacaTelbHast, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYpaMU; YMEHUE
pemaTth 3a/la4d, B TOM YHKCJIE W3 MOBCEIHEBHOW XU3HU, HA HAXOXKICHUE
TEOMETPHUECKUX BEIMYUH C MPUMEHEHHUEM H3YYEHHBIX CBOMCTB (QUIyp U
(dakToB

YMeHue omnepupoBaTh IMOHATHSAMU: PAaBEHCTBO (UIYp, PpaBEHCTBO
TPEYroJbHUKOB; MapauIeIbHOCTh U TMEPIEeHAUKYISPHOCTh MPSAMBIX, YroJl
MEXy MPSIMBIMH, MEPIEHANKYISIP, HAKJIIOHHASA, TPOEKIHs, ogo0ue Gpuryp,
NoJ00HBIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH U TPSIMOMH;




YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETpPHIO U momaodue ¢uryp,
HapauIeIbHOCTh U EPIEHANKYISPHOCTD MPSIMBIX B OKPYKAIOIIEM MHpE

11

12

YMeHue ornepupoBaTh MOHSATHUSMHU: JIJIMHA, PACCTOSHHUE, Yroi (BeIMYMHA
yrila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOMIA/b; YMEHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyITBI IEPUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JTHHBI OKPY>KHOCTH H
wiomaad kpyra, o0beMa NPSMOYTOJIBHOTO Mapajulefienunea; yMEHUe
MPUMEHSTh NMPU3HAKU PAaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHuka, teopemy Iludaropa, TpuroHomeTpuyeckue COOTHOIICHUS
JUTSL BBIYMCIICHUS JJTUH, PACCTOSIHUM, TUIOIIa e

Ymenune  u3zo0pakaTb  IJIOCKMe  GUIyppl W HX  KOMOMHAauuw,
IPOCTPAaHCTBEHHbIE (QUIYpbl OT PYKH, C IOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB M0 TEKCTOBOMY HJIM CUMBOJBHOMY
OIHCaHMIO
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YMmenune OIICpHUPOBATHL IOHATUAMMU: IMPAMOYIOJIbHAA CUCTEMA KOOpPAMWHAT,
KOOpAWHATbl TOYKH, BCKTOpP, CyMMa BCKTOPOB, MPOU3BCACHHUEC BCKTOPA Ha
YUCJIO, CKAJLIpHOC IIPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIB30BATh
BCKTOpPbI U KOOPAUHATBI JJIA MPCACTABJICHHA NAHHBIX W PCHICHHA 3a/iad, B
TOM YHUCJIC U3 APYIrux y‘Ie6HHX npeaAMETOB U peanLHoﬁ KHU3HU
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15

YMeHue onepupoBaTh MOHATUSMU: CTOJIOMKOBBIE U KPYTOBBIE JIUArPaMMBI,
TaOJHIIBI, cpesiHee apu(MeTHIecKoe, MelnaHa, HanboIbIIee U HauMEHbIIIEe
3HAYeHWs,  pa3Max  4YHCIOBOro  Habopa;  yMeHHE  U3BIEKaTh,
MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh UH(OPMALINIO, IPEACTABICHHYIO B
TabIuIax ¥ Ha JuarpaMmax, OTPa)Kalollyl0 CBOMCTBA U XapaKTEPUCTUKH
peanbHBIX NPOLIECCOB W SBIECHUN; YMEHHUE paclo3HaBaTh W3MEHUYUBbBIC
BEJTMYMHBI B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh IMOHATUSAMHU: CIy4alHBIM ONBIT  (CIy4yaiHbIHA
DKCIIEPUMEHT),  JJEMEHTapHOe€  CcoObITHEe  (dIIEMEHTApHBI  HMCXON)
CJIy4alfHOTO OTIbITa, CllydyailHOE COOBITHE, BEPOSTHOCTb COOBITHS; yMEHHUE
HaXOJUTh  BEpPOSATHOCTH  CIHy4alHBIX  COOBITUM B OmBITaX C
PABHOBO3MOXXHBIMH JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE peliaTh 3ajauu
METOJIOM OpraHH30BaHHOIO Imiepebopa M C HCIIOJIB30BAHMEM IIpaBHIIA
YMHOXXEHUS; YMEHHE OIICHHBATh BEPOSATHOCTH pEabHBIX COOBITHH U
SIBJICHHUI, TTOHUMAaTh POJIb TPAKTHYECKH TOCTOBEPHBIX M MAIOBEPOSITHBIX
COOBITHII B OKpYyKaloIlleM MHpE W B JKU3HU; 3HAKOMCTBO C MOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEN U €ro
POJIbIO B MACCOBBIX SIBJICHUSX
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YMenne BbIOMpATh MOIXOIANNNA U3yUYEHHBIH METOJ JJIS PEIICHUs 3aJauH,
MPUBOJIUTh TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC H
J)KU3HH, PACIlO3HABaTh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKA B HUCKYCCTBE,
ONMCHIBATh OTJEJIBHBIE BBIJIAIOLIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJE
pa3BUTHS MaT€MAaTUKH KaK HAyKW, IPUBOJUTH MPUMEPHl MATEMATHUUYECKUX
OTKPBITUW U UX aBTOPOB B OTEUECTBEHHOU U BCEMUPHOU UCTOPUU




HEPEYEHD 3JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

1 UYucna 1 BBIYUCIICHUS

11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEbIX YUCEl

1o OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, MPOLEHTHI, OECKOHEUHbIE NEPUOANYECKUE
. npobu

1.3 Panmonaneueie yncna. Apudmernyeckue onepanuu ¢ palroHaIbHBIMU YUCIaMU

14 JleiicTBUTENbHBIC YHUCHTA. ApUPMETHYECKHE ONEpalud ¢ JeHCTBUTCIbHBIMH
- qHrcIaMu

L5 [TpuOnm>kEHHBIC BBIYHCICHUS, TpPaBWIa OKPYIVICHUS, TPUKHUIKA H OICHKA
- pe3ynbTaTta BRIYUCICHUN
2 Anrebpanyeckue BEIpaKESHUs

2.1 BykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

25 Crenenp ¢ menbiM mnokazareneM. CTemeHb € palMOHAIbHBIM IOKAa3aTeJIeM.
- CBoiicTBa cTeNeHU

2.3 MHorousneHsl

24 Anrebpandeckas 1po0b

”E ApudmeTnueckuii KOpeHb HaTypalbHOU cTerneHu. JlefcTBUs ¢ apupMETHUECKUMU
. KOPHSIMU HaTypaJIbHOW CTENEHU
3 YpaBHEHHS U HEPABEHCTBA

31 Lensie u apoOHO-panmoHaNbHBIE ypaBHEHUsA. CHCTEMBI W COBOKYIHOCTH
. ypaBHEHUH

39 Hensie u apoOHO-panioHanIbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
. HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 Uucnoble NOCIIeI0BATENbHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS MTOCIIEIOBATEIHLHOCTEH

4.2 Apudmerrndeckas 1 TeoMeTprUIecKas rmporpeccuu. @opMyiia CI0KHBIX TPOIEHTOB




OyHKIUU

Oynkius, crnocoosl 3ananus GyHkiun. ['papuk ¢pynkuuu. O6macTs onpeaeaeHus

U MHOXecTBO 3HaueHwid  Qynxmum. Hymm — Qynkmum.  [Ipomexyrku

5.1. 3HAaKONOCTOAHCTBA. IIpomMeKyTkM MOHOTOHHOCTH (yHKIMH. MakcuMymbl WU
MUHUMYMBbl (yHKIMM. HawmbGonbliee v HauMeHblllee 3HaueHUWE (QYHKLIHMUM Ha
MIPOMEKYTKE

6 KoopanHaTsl Ha IpsIMOi U TUIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GpUrypsl 1 UX CBOICTBA

7.2 TpeyronbHuk

7.3 MHOTroyrojabsHUKU

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenue reoMeTpu4ecKux BEITUUYUH

7.6 BekTopsl Ha TI0CKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 Kombunatopuka

8.4 MHosxecTBa

8.5 I'pader




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

1. MakapsrueB FO.H., Munatok H.I'., Hemmkos K.W. u np, Anrebpa: 7-i kiacc, M;
IIpoceenienue, 2022.

2. MakaperueB F0.H., Munmrok H.I'., Hemxor K.W. u np, Anre6pa:8-it kinacc, M;
IIpoceenienue, 2022.

3. Maxkapsrues FO.H., Munmiok H.I'., Hemxos K.U. u np, AnreGpa: 9-i kiacc, M;
IIpocsemenue, 2022.

4. Aranacsu JI.C., byry3oB B.®., Kanomues C.b. u ap, 'eomerpusi: 7 - 9-¢
kinaccel, M; IIpocsemenue, 2022.

5. Briconkuit W.P., Smenko W.B.; mox pen. SAmenko M.B. BepostHocTh u
craructuka 7-9 ki., Ilpocsenienue,2023.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. Marematuka. Anrebpa: 7—9-e kiaccel: 0a30BBIi YPOBEHb: METOIUYECCKOEC
nocodue K MpeIMeTHON JMHUU yuyeOHuKoB 1o anredpe HO. H. Makapridena,
H.I'. Munmok, K. WM. HemkoBa u ap./ — 2-e u3zg., crep. — Mockaa:
[Ipocsemenne, 2023.

2. Maremaruka. ['eomerpus: 7

9-e kyaccel: 0a30BBIA YPOBEHb: METOIMYECKOE
nocobue K mpeaMeTHON JuHUU yuyeOHukoB mo reomerpuu JI. C. AtanacsHa,
B.®. byrys3oBa, C. b., Kagomuesa u ap./ — 2-e usn., crep. — Mocksa:
[Ipoceemenne, 2023.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuoteka I{OK https://m.edsoo.ru/7f415b90
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