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HOACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAUMO IS
MPOAOJKEHUsI 00pa30BaHUs M B TOBCEIHEBHOM KU3HU. PazButne y o0yJaromuxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JIJISl aJlalTallii B COBPEMEHHOM IH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yrBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
WHIYKTUBHBIC PaCCyKICHHs, 0000IICHIEe U KOHKPETHU3AIHI0, a0CTparupoBaHue u
aHanmoruto.  OOyueHwe  anreOpe  mpeAmnoiaraeT  3HAYUTEINBHBIA  00BEM
CaMOCTOSITEJIbHOW  JIATEIbHOCTH O0YYaroluXcs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBISeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B crpyktype mnporpammel ydeOHOro Kypca «Anredpa» i OCHOBHOIO
o01miero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJIEP)KAaTEIbHO-METOINYECKUE
JMHUK: «Yucna U BBIYMCICHUSY, «ANreOpandeckue BhIpaXXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBAaETCs Ha NPOTSHKEHHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOAEHCTBYS €
ApYTUMHU €ro JuHUsAMU. B Xxozme wu3ydeHuss ydyeOHOro kKypca OOy4arouiumcs
HOPUXOJUTCS JIOTUYECKU PacCykJaTh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
A3blK. B cBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Aisredpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesiax
MaTeMaTHUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOLIUE OBJIAJACHHUIO O0yYaIOIIUMHUCS
OCHOB  YHHBEPCAJbHOTO MaTemaThuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO y4eOHOro Kypca «AmreOpa» SBISETCS €TO
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS CIYXXHT OCHOBOM IS
JalbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCSA AITOPUTMaMHU, a
TaKke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHe MOHATUS O YHMCIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro /Jis pelIeHUs 3ajad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbIH Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJICHUNA peajbHOro Mupa. B 3agaum oOyueHus ainredOpe BXOASAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIbHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAlEJIEHO Ha MOJyYeHHEe
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeNH
JUTSL OITMCaHUsI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U SABJICHUM B IPHUPOJIE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpPMHUpPOBAHUE
NpEeICTaBIICHUH O POJIM MaTEMAaTUKH B Pa3BUTUHU [IUBUIIU3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaetrcss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucrna u BBIUKCICHUS», «ANreOpandyeckue BBIpAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueOHOrOo Kypca «Anredpa» orpoautcs 306 dyacoB: B 7 Kilacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

['eomeTpusi Kak OIWH W3 OCHOBHBIX PAa3feiOB MIKOJIHHOW MAaTE€MAaTHKH,
UMEIOIINNA CBOEH I1eNIbI0 00€CTIeUnTh U3YYEHHE CBOMCTB M pa3sMepoB (uryp, mx
OTHONIICHWH W B3aMMHOE  pACIHOJIOKCHHE, OMUPAECTCS Ha  JIOTHYECKYIO,
JI0Ka3aTeIbHyI0 JUHUI0. [[eHHOCTh M3ydYeHUs T€OMETPHH Ha ypOBHE OCHOBHOTO
o0mero 00pa3oBaHMsl 3aKIFOYAETCS B TOM, YTO OOYYAIOMIUNACS YIUTCS TPOBOIHTH
JI0Ka3aTeIbHBIC PACCYKICHUS, CTPOUTH JTOTUISCKHUE YMO3AKITIOUCHHS, TOKA3hIBATh
WUCTUHHBIC YTBEPXKACHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
pacCyKIeHusi «OT TPOTHBHOTO», OTIMYATh CBOWCTBA OT TPHU3HAKOB,
dbopMynHUpoBaTh OOpPATHBIE YTBEPIKICHHUS.



Bropoii nenpi0 H3yuyeHUsT TE€OMETPUHU SBISETCA HCIONb30BAaHUE €€ Kak
MHCTPYMEHTa NpPHU PEIICHUH KaK MaTeMaTUYECKHX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEYAIOIIMXCA B peanbHOM Ku3HU. OOydarolMiics [OJKEH Hay4YHUThCS
ONpEJENUTh T€OMETPUUYECKYIO0 (DUTYpY, OMUCATH CIOBAMM JAHHBIM 4YEpTEX WIH
PUCYHOK, HANTH TUIOLIAAb 3€MEJIbHOTO YYacTKa, pacCUYUTaTh HEOOXOIUMYIO IJIUHY
ONTOBOJIOKOHHOTO Kalens win TpeOyeMble pa3Mephbl rapaxa sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIUTENbHAS JIMHUS B U3YYCHUU T€OMETPUHU.
[Ipu pemeHuun 3anay NPAKTUUYECKOTO XapakTrepa OOYyYarOIIMIiCS yUUTCS CTPOUTH
MaTeMaTHUYEeCKUE MOJCIM  pEalbHBIX KU3HEHHBIX CHUTyallud, TPOBOJUTH
BBIUMCJICHUS U OIICHUBATh aJ€KBATHOCTh MOJIYYEHHOT'O PE3yibTaTa.

KpaitHe BaxkHO TOAUEPKUBATH CBSI3U TEOMETPUM C JPYTUMHU YUEOHBIMH
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX QUTYp
U TIOHSTUN, JIEMOHCTPUPOBATH NMPUMEHEHHE IMOJYyYEHHBIX yMEHUU B (U3UKE U
TEXHUKE. OTH CBS3M HaubOojee spKOo BUAHBI B TeMax «Bektopsy,
«Tpuronomerpuueckue cooTHOUIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

VYyeOnbiii kypc «['eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3/Ieiibl
conepxkanusi: «['eomerpuyeckue ¢urypsl M UX CcBoMcTBay, «M3mepeHue
FEOMETPUYECKUX  BEIUYUH», «JleKkapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTH,
«BekToph», «JIBUkeHHS TII0CKOCTHY, «IIpeodpazoBaHus mogo0us».

Ha u3ydenue yueO6HOro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 Kiiacce
— 68 vacoB (2 daca B Henento), B 8 kiacce — 68 yacoB (2 vaca B Henenw), B 9
Kjacce — 68 yacoB (2 yaca B HEJENIO).

B coBpeMeHHOM 1M(QPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPHOOPETAIOT
BCE OOJBIIYIO 3HAYMMOCTb, KaK C TOYKU 3PEHUSI MPAKTUUECKUX MPUIIOKEHUM, TaK
U UX posii B 00pa3oBaHUM, HEOOXOJAMMOM KaKJOMY 4elloBeKy. Bo3pacTtaeT uucio
npodeccuii, mpu OBIAIEHUH KOTOPBIMU TpeOyeTcsi xopoimias 0a30Basi MOJATOTOBKA
B 00JacTH BEpPOSITHOCTH W CTAaTUCTUKHU, Takas TMOJTOTOBKA BakKHA TS
MIPOIOJDKEHUST 00pa30BaHMs M JIJIsl YCIIEITHON TPO(eCCHOHATBbHOM Kaphephl.

Kaxnp1ii yesmoBek NOCTOSIHHO NPUHUMAET PELICHUSI HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JI7I1 000OCHOBAHHOTO MIPUHSTHUS PEUICHUS B YCIOBHIX HEAOCTATKA
Wi n30bITKa MHGOpPMAITUU HEOOXOIUMO B TOM YHCJE XOPOIIo ChOPMHUPOBAHHOE
BEPOATHOCTHOE U CTATUCTHYECKOE MBIIUICHUE.

NmenHo modTOMy OCTpO BCTala HEOOXOIUMOCTh CHOPMHPOBATH Yy
oOydarommxcs GyHKIHOHATHHYIO TPAMOTHOCTD, BKITIOYAIONTYIO B C€0s1 B KA4eCTBE
HEOTBEMJIEMOM  COCTAaBIAIOIIEH  yMEHME BOCHPUHHMAThL W KPUTHYECKH
aHaJIM3UPOBATh MH(OPMAIINIO, MPEJICTABICHHYIO B Pa3lUUHbIX (OopMax, MOHUMATD



BEPOATHOCTHBIA XapaKTEP MHOTUX peEajJbHbIX IPOIECCOB M 3aBUCUMOCTEW,
[IPOU3BOAUTH MPOCTENIINE BEPOSITHOCTHBIE PACUYETHI.

3HAKOMCTBO B y4€OHOM KypCE€ ¢ OCHOBHBIMU IPHUHLIMNAMH cOOpa, aHaIU3a U
MPEACTABICHUS JAHHBIX W3 Pa3IUYHbIX cpep KU3HU OO0IIecTBa M rocyAapcTBa
npuoOiaer oOydammuxcss K OOUIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKHM pa3BUBAET HAaBBIKM OpraHu3aluu nepedopa W mojcyéra yucia
BAPUAHTOB, B TOM YHCJIE B MIPUKIIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMU TEOPUU
rpadoB co3aéT MaTeMaTUYecKuil GyHIaMEHT Ji1 POpMHUPOBAHUS KOMIIETEHIIUN B
obnactu nHPoOpMaTUKU U MUGPOBLIX TeXHONOTUU. [Ipy M3ydeHUU CTATUCTUKHU U
BEPOATHOCTU OOOTAIlAIOTCS TPEACTaBICHUS OOYy4YaloIUXCSd O COBPEMEHHOM
KapTUHE MHUpAa M METOJax €ro HccieloBaHus, (GopMupyeTcs NOHHUMaHHUE POJIH
CTATUCTUKHU KaK UCTOUYHHUKA COLUAJIBHO 3HAUYMMON MH(POPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBHMU ¢ JAHHBIMU ILIEJISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO
Kypca «BeposiTHOCTh M cTaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUs BbIIEICHBI
CIEAYIOIINE COAEPKATEIbHO-MEeTOInUeCKe JMHUM: «lIpencraBieHne JaHHBIX U
onmMcareNnbHas CTATUCTUKA», «BeposTHOCTH», «IJIeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nuaum «IIpeacraBieHne NaHHBIX U ONUCATEIbHAS] CTATUCTUKA
CIIY)KUT OCHOBOWM 1Ji1 (pOPMHPOBAHUS HABBIKOB pabOThl ¢ HWHMOpMaLME: OT
YTeHHs] W MHTEpHpeTanuy HHPOpMalUK, NpPEACTaBICHHOW B Ta0nuiax, Ha
auarpaMMmax M rpadukax, A0 cOopa, TpENCTaBICHUS W aHaIW3a JaHHBIX C
UCIIOJIb30BAHUEM CTAaTUCTUYECKUX XapaKTEPUCTHK CpPEIHUX W PACCEUBAHUS.
PaGotast ¢ nmaHHbIMH, OOyd4aromuecs y4aTcsi CUMTHIBATh W HWHTEPIPETUPOBATH
JAHHBIE, BBIIBUTaTh, apryMEHTUPOBATh U KPUTHKOBATH IMPOCTEUIINE THUIIOTE3HI,
pPa3MBIIUIATh HaJ (DaKTOpaMHu, BBI3BIBAIOIIMMU H3MEHYMBOCTH, U OLIEHUBATh HX
BJIMSIHHE HA pacCMaTPUBAEMbIE BEJIMYUHBI U MPOLECCHI.

NHTYyUTHBHOE NpPENCTABICHUE O CIy4YaMHOW W3MEHUYHUBOCTH, MCCIIECIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHWM CTAaHOBUTCSI MOTHUBUPYIOIIEH OCHOBOM s
W3y4YEeHUsI TEOPUHU BEPOSTHOCTEW. bosiblioe 3HaUeHHWE HUMEIOT IPAKTUYECKHUE
3aJJaHUsI, B YACTHOCTH OIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJEISMM.

[ToHsiTHE BEPOSITHOCTH BBOAMUTCA KaK Mepa TMPaBIONONO00MS CIy4aitHOTO
coOpitus. Ilpm wm3ydeHun y4yeOHOTO Kypca OOydarolmuecsi 3HAKOMSTCA C
NPOCTEUIIMMU  METOJAaMHM  BBIYMCJIEHHS  BEPOSTHOCTEM B CIIy4aWHBIX
AKCIIEPUMEHTAX Cc PaBHOBO3MOKHBIMH AJIEMEHTapPHBIMU UCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, TIO3BOJISIIOIIIMMU CTABUTh U peIiaTh 0OJee CIOXKHBIC
3amaud. B yueOHBIH Kypc BXOJAT HayajbHbIE MPEJICTABICHUS O CIy4alHbBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.



B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHO»@ECTBAMHU M OCHOBHBIMHU OTEpAlUSIMU HaJ MHOXKECTBaAMH, pacCMaTpUBAIOTCS
MpUMEpbl IPUMEHEHUS [IJIsl PElCHUs 3a/lay, a TaKkKe HCIOJb30BaHUS B JIPYTUX
MaTeMaTUYEeCKUX KypcaxX U y4eOHBIX IpeaMeTax.

B 7-9 xnaccax usyuaercss yuyeOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpBIM  BXomaT paszaenbl: «llpencraBieHue JaHHBIX HW  ONMcaTelIbHas
CTaTUCTUKA», «BeposTHOCTBY, «DJNeMEHThl KOMOWMHATOpUKU», «BBeneHue B
TEOpUIO rpadoBy.

Ha usyuenne yueO6HOTo Kypca «BeposTHOCTh U cTaTUCTHKa» OoTBOAUTCs 102
yaca: B 7 kimacce — 34 gaca (1 ygac B Hemenmo), B 8 kimacce — 34 gaca (1 4gac B
Heneno), B 9 kimacce — 34 gaca (1 gac B Henemio).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yOOPSIOYMBAHUE  PAIMOHAIBHBIX 4ucel. ApudMeTruueckue JeWUCTBUS C
palMOHANBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW NMPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHue, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJIEIICHUs, 3aITUCh OO0JbIINX uncel. [IporeHTsl, 3anmuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPLIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
¢dbopmyinbl. Beruncnenus o popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHHUSA, TMpaBwia MpeoOpa3oBaHUs CYMM U
IPOM3BEICHHM, TPAaBUIIA PACKPHITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM I1OKA3aTEIIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOTousieHa. C0KEeHHE, BBIYMTaHUE,
YMHOXEHUE MHOTrO4JIeHOB. DOpMyIlibl COKpPAIIEHHOIO YMHOXEHHUS: KBaapar
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWSA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIO KOPHEN JIMHEUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHeHHH. CocTaBieHHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMS IEpEMEHHbIMHU. PelieHue cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. [Ipumepsl perieHus TEKCTOBBIX 3a7ady C MOMOIIBIO
CHCTEM YpABHEHUM.

DyHKUUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMeEKyTKH. PaccTosHne MexTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. I'papuk yHkmu
y = |x|. I'paduueckoe peuieHue JIHHEHHBIX YPABHEHHH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

HavanpHble nouaTus reomerpun. Touka, npsiMas, OTpe30K, Jyd. Yrou. Buasl
yriaoB. BeprTukanpHble W CMeXHble yribl. buccektpuca yria. Jlomanas,
MHOTOYTroJIbHUK. [lapannenbHOCTh M NEPIEHANKYIAPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETpPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHbBIE TIOCTPOEHHSI C TOMOILIBI LUPKYJSA U JIMHEHKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIN W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEYroJIbHUKA.

CoiicTBa M TMpU3HAKW paBHOOENPEHHOTO TpeyrojabHuKa. [lpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBolicTBa ¥ MPU3HAKU NapaJIeNbHBIX MPAMBIX. CyMMa yIJI0B TPEYrOJbHHUKA.
BHemHue yriasl TpeyroJbHUKA.

[IpsamoyronbHbli  TpeyroiabHUK. (CBOWCTBO MEAWAHBl MPAMOYTOJIBLHOIO
TPEYroJbHHKAa,  IPOBEIEHHOM K  rumnoreHy3e. IIpu3Hakm  paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsSMOYTrOIbHBIN TPEYTrOJIBHUK C yIJIoM B 30°.

HepaBeHcTBa B IeOMETpUHM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJIbIIeM yrie W OOosbLIeii CTOpOHE TPEeYroJbHUKA.
IlepneHIUKYJIAp M HAKJIOHHASL.

['eomerpuueckoe Mecto Todek. buccekrpuca yrma u  CepeIMHHBIN
IIEPIIEHUKYJIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp W Kpyr, XOpAa M JuaMeTp, HuX cBoiicTBa. B3aumHoe
PacCIIOIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPYKHOCTH.
OKpyXHOCTb, BIIMCaHHasg B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTrOJIbHUKA.

[IpencraBnenue JaHHBIX B BUAE TAaONHUIL, AUarpaMM, rpadukoB. 3amoHEeHHe
Ta0IMUIL, YTEHUWE M TMOCTPOEHUE AuarpamMm (CTOJOUKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UTeHue rpakoB peajabHbIX MpoleccoB. M3pneuenue nupopmanuu u3
JUarpaMM U TaOJIMILL, UCIIOIb30BAHUE U MHTEPIIPETALUS JaHHBIX.



OnucartenbHasi CTaTUCTUKA: cpefHee apudmeTHueckoe, MeAuaHa, pa3Max,
HamOoJblIee M HaUMEHbIIEe 3HAUEHUs Habopa 4YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM M3MEHYUBOCTH.

Cny4aiiHblil 3KCIIEpUMEHT (OMBIT) W ciiydaiiHoe coObiTue. BeposTHOCTH U
yacToTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oO1iecTBe. MoHeTa v UrpajibHast KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepumuHbl. Yucio pédep u cymmapHas
creneHb BepiiuH. [IpencrtaBnenue o cBsi3HocTu rpada. Llenn n umknsl. Iyt B
rpadax. O6xon rpada (ditiepoB myth). IlpencraBienue 006 OpUEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ noMouiso rpados.

8 KUIACC

Yucia v BbIYMCICHUS

KBagparueiii kopenb wu3 uyucina. [loHsiTue 00 uWppalMOHATBHOM YHCIIE.
JlecaTuunbie TIPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenabpIM NoKaszaTesneM U €€ ceoiictBa. CTaHIapTHas 3alKCh YHCIIA.

Anrebpanueckue BeIpaKeHUIAJIreOpandeckne BbIpaskeHUsl

KBagpaTHblii  TpE€XwieH, pa3lIOKEHHE  KBaJpaTHOTO TpPEXWIEHA  HAa
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi apoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHUE, JCJICHHE alreOpandeckux JpoOe.
PanronanbHbIe BRIpXKEHUS 1 KX TTPe0Opa3oBaHUE.

YpaBHEHUS 1 HEPAaBEHCTBAY PABHEHUS M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienue ypaBHeHUN, CBOASAIINUXCA K JUHEUHBIM U KBAJAPATHBIM.
[IpocTeiimme ApoOHO-palIMOHANIbHBIE YPABHEHUS.

I'paduueckas mHTEpHpeTalus ypaBHEHUN C ABYMS NMEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUU C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMS [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

OyHKINM PYHKIHA

[Tonstue Qynknuu. OOMacTh omnpeAciaeHUs W MHOXKECTBO 3HAYCHUU
dbynkuun. CrnocoOsl 3aaHust PYHKIUM.



I'padpux ¢dynkumuu. YUrenue cpoiicTB ¢yHKkuuu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKIHNA, OTPAXKAIOLUX peaTbHbIe MPOLECCHI.

OYHKIMK, ONUCHIBAIOLIME TNPSIMYI0 H OOpaTHYI MPONOPLUOHAIbHBIE
3aBHCHMOCTH, UX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

YetbipéxyronsHuku. [lapamienorpamMm, ero npu3Haku U cBorcTBa. YacTHble
Clly4ad TMapajuiesiorpaMMoB (IIPSMOYTOJBHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3IHAKHU.
[IpssMOyTOJIbHAS Tpanenus.

Meron ynBoenuss Menuansl. LleHTpanbHas cumMmerpusa. Teopema Paneca u
TEOpeMa O MPOMOPLUOHANIBHBIX OTPE3KaX.

CpenHue MMHUM TPEYroJbHHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

[TogoOue TpeyroabHUKoB, kKoddduiment mogodus. I[lpusnaku mnomodus
TpeyroJbHUKOB. [IpruMeHenne nogo0us Mpu peieHny MpakTUYeCKuX 3a1ad.

CaoiicTBa miomaaei reomerpudeckux ¢uryp. Dopmynbl s IUIOUIAAH
TPEeYrojibHUKaA, MapajuieniorpamMma, pomba u Tpaneuud. OTHOIIEHHE IUIONIaae
NOJI0OHBIX QUTYD.

Boeluncnenne miomaneid TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenuwe Tteopembl Iludaropa mpu perenun
NPaKTUYECKUX 3a]a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrila HPsIMOYTOJIBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUrOHOMETpUYECKHEe (YHKIIUH
yriioB B 30, 45 u 60°.

Brincannpie ¥ LEHTpaJIbHBIE YTJIBI, YIOJ MEXIYy KacaTelbHOM M XOPJIOW.
VYrnel  Mexay —XopaamMu M CeKylmIMMH. BnucaHHble W ONKMCaHHBIE
YETBHIPEXYTOJIbHUKU. B3amMHOEe pacnosio)keHHe HABYX OKpykHocTer. Kacanue
oKpyxHOCcTel. OO1IMe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

[IpencraBienne qaHHBIX B BUIE TaOIHII, TUarpamMm, TpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOJIMHOXecTBO. Ormepauun Haj
MHOXXECTBAMHU: OOBEIMHEHME, IepeceueHue, nonojHeHue. CBoilcTBa omepanuii
HaJl MHOXKECTBAMH: IIEPEMECTUTEIBHOE, COYETATEIBHOE, PaCIpPEIEIUTEIBHOE,
BKJItoueHHUs. lcmonb3oBaHne TpaduuecKoro NPEACTaBICHUS MHOMXKECTB IS
ONMCAaHUs PEAJIbHBIX MPOLIECCOB U SIBJICHUN, [P PELICHNH 3a4a4.

N3mepenne paccenBaHus NaHHBIX. /[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHCJIOBBIX HA0OpOB. JlnarpaMMa pacceuBaHusl.

DOneMeHTapHble COOBITHS  Cciay4yaHOro ombiTa. Ciy4aliHble COOBITHS.
BepositHoct  coObiTuil. OnbITBI € PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU



coObITusiMU. CoryualiHblii BbIOOp. CBsI3b MEXKIY MajIOBEPOSATHBIMU U MPAKTUYECKH
JOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOILIECTBE U HAYKE.

lepeBo. CBoONCTBa [J€pPEBbEB: E€AUHCTBEHHOCTh IIYTH, CYIIECTBOBAaHUE
BUCAYEH BEpIIMHBI, CBA3b MEXJY UYUCIOM BEPIIMH U uuciaoMm peodep. [lpaBuio
yMHOKeHus. Pemenue 3aay ¢ moMmonibio rpados.

[IpoTtuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHue u
nepeceueHue coObiTuil. HecoBmecTHble  coObiTHs. @DopMylia  CIIOXKEHHS
BEPOATHOCTEH. YCIOBHAasi BEpOATHOCTh. I[IpaBwio ymHoxeHus. HesaBucumbie
coObrtus. IlpencraBnenue skcrepuMeHTa B BUJE JAepeBa. Pemienue 3amay Ha
HAXOXKJICHHE BEPOSITHOCTEM C IIOMOINIBIO JIEpeBa CIYyYaHOIO J3KCIIEpUMEHTA,
nuarpamm Jitepa.

9 KUIIACC

Yucia v BbIYMCICHUS

PanmonanpHble yncia, UppallMOHAIBHBIC YUCIIA, KOHEYHbIE M OCCKOHEYHBIC
JeCATUYHbIE TpoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIIHLHBIC YUCIIA
KaKk OECKOHEYHBIC JeCSITHYHBbIE apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIy MHOKECTBOM JECHCTBUTEIIBHBIX YUCET U KOOPIUHATHOW MPSIMOI.

CpaBHeHUE [IEWCTBUTENBHBIX uucel, apudMeTHdecKue JeUCTBUA C
NENCTBUTEIIbHBIMU YHCIIAMM.

Pa3mepbl 0OBEKTOB OKpPYXAIOWIErO0 MHPA, JIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnuxénHoe 3HaYCHHE BEIMYUHBI, TOYHOCTh MpUOImKeHus. OKpyrieHue
yucen. [Ipuknaka u oueHka pe3yJibTaTOB BRIYMCICHUMN.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepsl penieHus ypaBHEHUN TPEThEU M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-pallioOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3a7ad
anreOpanyecKuM METOIOM.

VYpaBHeHHE C JBYyMs MEPEMEHHBIMU U €ro rpaduk. PemeHue cuctem ABYX
JIMHEMHBIX YPABHEHUN C ABYMs NIEPEMEHHBIMU. PellleHne cucTeM IByX YpaBHEHHU,
OJTHO W3 KOTOPHIX JHHEHHOe, a Jpyroe — BTOpoil cteneHu. [ 'padudaeckas
VHTEPNPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM TmiepeMeHHO. KBaapaTHele HepaBeHCTBaA.



I'padrueckass wmHTEprnpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMU.
DyHKUUHA

KBagpatuunas ¢ysnkuus, e€ rpadpuk u cBoiictBa. IlapabGona, kKoopauHaThI
BEPIIMHBI apadoIbl, 0Ch CAMMETPUHU MapaboJIbI.

Tpaduxu Gyskmmit: y =kx, y=kx + b, y=k/x, y = x3, y =Vx, y = [x| , u ux
CBOMCTBA.

YucJi0BbIC OCTEA0BATEIbHOCTH M MPOrPecCuH

[loHsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIJIEI0BATEIbHOCTH
peKyppeHTHO# dhopmyIioi u GopMyIoii n-ro uaeHa.

Apudmernyeckas U reomerpuueckas nporpeccuud. dopmynel n-ro uieHa
apu(pMETHIECKON U FTeOMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX /1 YJIEHOB.

N300pakeHrne 4YiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPAUHATHOM IIOCKOCTHU. JIMHEHWHBIM M AKCIOHEHIMAIBHBIA POCT.
CioxHbIE TPOLICHTBHI.

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJIIbI TPUBEACHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTUYEeCKMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[Ipeo6pazoBanue nmompoousi. [lomodre cCOOTBETCTBEHHBIX IIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaApaTe KacaTeIbHOM.

Bektop, mimHa  (MOIyidb)  BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
IPOTUBOMOJIOKHO  HANpPAaBICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BekTopaMu. Pa3znokeHue BeKTopa MO ABYM
HEKoJUTMHEeapHbIM BekTopaM. KoopaunaTtel BekTopa. CKansipHOE MpPOU3BEICHUE
BEKTOPOB, MPUMEHEHUE ISl HAXO0KICHHS JJIMH U YTJIOB.

JIlekapToBbl KOOPJAUHATHI HA ITUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToJl KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbBIE MHOrOYrojabHWKH. JlnuMHa  OKpy:XHOCTH. I'pamycHas wu
paauaHHas Mepa yrjia, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpPa, CETMEHTA.

JIBMKEHUST TIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (dJIeMEeHTapHbIC
npeactasienus). [lapannensueiil nepenoc. [loBopor.



[IpencraBienne JaHHbIX B  BUAe TaOmuU, JAuarpamMm, TIpadHKoB,
MHTEpNpeTanus JaHHbIX. YTeHre U mocTpoeHue Tadbaul, Auarpamm, rpa)ukoB 1o
peaIbHbIM JaHHBIM.

[lepecrtanoBku u akropuan. CoyetaHuss u 4yucio couetanuii. TpeyroabHUK
[lackans. Pemenue 3aay ¢ UICMOAB30BaHUEM KOMOMHATOPUKHU.

I'eomerpuueckass BepossTHOCTb. CiyyallHBIA BBIOOpP TOUKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaaua. Cepus HCIBITAHWM 10 NEPBOTO yCHeEXxa.
Cepust ucnbiTaHuii bepHymm. BeposTHOCTH COOBITHI B CEpUHM  HCIBITAHUM
bepnymnu.

CiyuaiiHasi BeJIMYMHA W pacIpelesieHue BepOsATHOCTEH. MaremaTuueckoe
oXumaHue U gucrepcud. [IpuMepbl  MaTeMaTHYeCcKOro OXKHJAHHUS — Kak
TEOPETUYECKOIO CPEAHEr0 3HAUYECHUS BEIWYUHBI. MaremaTH4yecKoe OXKHAaHUE U
JUCIIEpCUs CIy4YallHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHI
bepnymm».

[lonsitue o 3akone OoJbIIMX yucend. M3MepeHne BeposSTHOCTEHN C MOMOIIBIO
gyacToT. PoJib 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«MaremaTuKa» XapaKTEepPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO0 ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaxIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0S3aHHOCTEN rpak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHUI HAayKH, OCO3HAHMEM BaXXHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a]ay
MaTE€MAaTHYECKON HAIMpPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEW XKWU3HU ISl YCICIIHOW MPO¢deCcCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
Y4E€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHATHHOMY M  OCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, PEIICHHWH, pPACCYXKICHUU, YMEHHUIO BHIEThH
MaTeMaTU4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTAIMeld B JIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHSI YETOBEKA, MPUPOJBI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
JESTENHHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHUS ITUBWIN3AIINH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH M MaTeMaTUYeCKON KYJIbTYypOil KaK CpPeJICTBOM



MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbs,  BEJEHUA  3J0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
npaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pelIeHUs 3a7ad
B 00JJaCTH COXPAHHOCTU OKpY’Kalolled cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM WX BO3MOJKHBIX TOCJHEACTBUI MJiIi OKPY>KaIoIIeW cpeibl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIOMIMMCS YCJOBHUAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS y NAPYTUX IIOJeH, MmpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEU, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U ABJICHUIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs] W JACUCTBUS, (OpMyIUpOBaTH M OICHUBATH PHUCKU U
HocieACTBUSA, (HOPMUPOBATDH OTBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue aAecTBU:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXAY TMOHATUIMH, (HOPMYIHPOBATH
OmpeNesiecHUs]  MOHSTHM, YCTaHABIMBATH CYHIECTBEHHBIM  MpPU3HAK
KJ1laccu(uKaluu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJUTEIbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHbIE M 0OIIHE,
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeursi B (aKTax, [aHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npenjaratb ~ KpUTEpUM I BBIABJICHUSA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh J0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TIPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (AKTOB, BBICTpAUBATh aAPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/ILCKUE JECTBUS:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh BOMPOCHl, (UKCUPYIOIIHE TMPOTUBOpEUYHE, MpoosIemMy,
CaMOCTOSITETIHO yCTaHABIMBAaTh KCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3y, apTYMEHTHPOBATH CBOIO MTO3UIINI0, MHEHHCE,

NPOBOJIUTH [0 CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCICOBaHWE 1O  YCTAHOBICHHIO
0COOEHHOCTEH MaTeMaTUYECKOr0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYE€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTAThH
MIPEIOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh M HW30BITOYHOCTh HMHGOPMAINH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BeIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aladyd  CXeMaMH, JuarpaMMaMd, WHOW TpapuKod ©u ux
KOMOWHAIMSIMU,



OLICHMBAaTh HaAEKHOCTh MH(GOPMAIMK MO KPUTEPHUSM, MPEAT0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIC JeiiCTBUSA:

BOCTIpUHMMATh # (HOpPMYyIUpOBaTh CYKIEHHUS B COOTBETCTBHU C
YCIIOBUSMH M LEISIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
X0y peIIeHUS 3a]1a4i, KOMMEHTHUPOBATh IMOTYUCHHBIA PE3YIIbTAT;

B X0JIe 00CYXJICHHS 33a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI,
pOOJIEMBI, peIIacMoM 3aJa4M, BICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pe3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BbBIOMpaTh  (popmar
BBICTYILJICHUS C YY4ETOM 3aJ71a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMaHJAHOW W
UHAUBUAYATLHONH paOOThl NpHU PEHICHUH YYEOHBIX MaTeMaTHYCCKUX
3aad;

NPUHUMATH 1I€JIb COBMECTHOM JESATEIBHOCTHU, MJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padOT, OrOBapUBATHCA,
0o0CcyXaTh TPOLIECC U Pe3yJIbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIFOIeH;

y4acTBOBaTh B TPYMIoOBBIX (opmax paboTel (0OCyXaeHus, OOMEH
MHEHUSIMH, MO3TOBbIE€ IITYpPMbl U JIPyTU€), BBIMOJIHATH CBOIO YacTh
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHUSI.

PerynsiTuBHbIe YHUBepcaIbHbIEe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PEUIEHUs 3aAadyd (WU ero
4acTh), BHIOUPATH CIOCOO PEIHICHUS ¢ YYETOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYM HH(pOPMAIIUH.

CaMOKOHTpOHL, IMOIMOHAJIbHBbIN HHTEJIEKT:

BJIQJIETh CIIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJIS Tpoliecca W
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKOM 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTHUBBI B JICSTCIILHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE PE3YyJbTATA NEATEIBHOCTH IMOCTABICHHOW LEIN
U YCJIOBHSIM, OOBSICHATh NPUUYMHBI JOCTUKEHUS WIH HEAOCTUKEHUS 1IEIIH,
HaXOJUTh OLIKOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYYalOIIMICS TMOJIYYUT CICAYIOIINE
MPEAMETHBIE PE3YJIHTATHI:

Yucia v BbIYMCICHUS

BbITIOJIHATH, cOYeTas YCTHbIE M NHChbMEHHBIC NPUEMBI, apu(DMETHUSCKHE
JEUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxomuTe 3HAYCHWS YHUCIIOBBIX BBIPAKCHHH, MPUMEHITH Pa3HOOOpa3HBIC
CIOCOOBI M TPUEMBI BBIUMCIICHUS 3HAYCHHUM JIPOOHBIX BBIPAXKEHUH, COIEPIKAIINX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[Tepexonuth OT OfHOM (OPMBI 3amucu 4Yuces K Japyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYH) B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBH).

CpaBHUBATH U YIIOPSAOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrasars yucia.

BhINONHATS TPUKUAKY U OLEHKY pe3yjibTaTa BEIYMCIECHUHN, OIEHKY 3HAUCHUM
YHUCJIOBBIX BBIpOKEHHUI. BBIMOIHATH AEUCTBUS CO CTEMEHSMU C HATypajbHBIMU
MOKa3aTeISIMU.

[IpumeHsATs  MpU3HAKU  JEIUMOCTH,  Ppa3JIoKEHHE Ha  MHOXKHUTEIH
HATypaJIbHBIX YHUCET.

PemaTe TpakTUKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYUH, TMPOMOPIMOHATBHOCTRIO BEJIWYUH, MPOIEHTAMHU, HHTEPIPETUPOBATDH
pE3yNbTAThl pElIeHUs 3a7a4 C Y4ETOM OTpaHUYCHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJredOpandeckue BbIpasKeHHsI

Hcnonp3oBaTh anreOpandecKkyi0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHWs OyKBEHHBIX BBIPAKCHWM TpPHU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BreimonHATh  mpeoOpa3oBaHUWS  IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJTOOHBIX CIIAaraeMbIX, PACKPBHITHEM CKOOOK.

BeIMONTHATS yMHOXKEHHWE OJHOYJICHAa Ha MHOTOYWIEH W MHOTO4YJIEHA Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyiecTBasATh PA3JI0KEHUE MHOTOWJICHOB HA MHOXHUTEIU C MOMOIIbIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXXHWTENS, TPYNIHPOBKH  CIAracMbIX,
npuMeHeHUsT (POPMYJT COKPAMEHHOTO YMHOKCHHUS.



[IpumensaTs npeoOpa3oBaHKUsI MHOTOWIEHOB ISl PELIEHUs] Pa3IuvHbIX 3a]ad
U3 MAaTeMAaTHKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEISIMU UL
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OLHOM IIEPEMEHHOW, NPUMEHss IpaBUiIa
nepexoaa OT UCXOJIHOTO YpaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsTsh, siBhsieTcs
JIM YUCITIO KOPHEM YpaBHEHUSI.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHUN JTMHEHHBIX YPAaBHEHUM U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
YPaBHEHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMHU, TOJB3YSACHh TI'PAPUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

PemaTth cucteMbl IBYX JIMHEWHBIX YPaBHEHUH C IByMSl IEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WM CHUCTEMY JIMHEHWHBIX
YpaBHEHUW MO YCIOBHUIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DOyHKUUA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATAaM,
CTpOUTH rpaduky TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUH y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMs, pPACCTOSHUE, LEHA, KOJUYECTBO, CTOMMOCTB,
MIPOU3BOJUTENLHOCTD, BpEMS, 00bEM paOOTHI.

Haxoauts 3HaueHue GyHKIMU [0 3HAUEHUIO €€ apryMeHTa.

[Torumate rpaduyeckuil cmocod MpeacTaBICHUs W aHalW3a WHGOpMAINH,
U3BJIEKaTh U UHTEPIPETUPOBATh HH(YOPMALINIO U3 IPa(PUKOB peaJbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

Pacno3HaBaTh M3ydeHHBIE TE€OMETPUYECKHE (UTYpPBI, ONPEeAeNsiTh UX
B3aMMHOE pPAacCIOJIOKEHHE, H300pakaTb I'E€OMETPUYECKUE (UTYpBI, BBIIOJIHATH
YepTeXU M0 YCIOBUIO 3a1aud. V3MepsTh JMHEHHBIE W YIJIOBBIE BEIMYHHBI.
PemaTp 3a1a4 Ha BBIYMCIICHUE IJIMH OTPE3KOB U BEJIMYHH YIJIOB.



Jenate rpyOyr0 OLIEHKY JMHEHWHBIX W YIVIOBBIX BEJIMYMH MPEIMETOB B
peanbHON >KM3HHU, pa3MEPOB NPHUPOAHBIX OO0BEKTOB. Pa3nmuuaTe pa3smepbl 3THUX
O0OBEKTOB MO MOPSAKY BETUUYHUHBI.

CtpouTth 4epTEKHU K FTEOMETPUUECKUM 3a1a4aM.

[lonp30BaTbCs NPU3HAKAMHM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MPU3HAKKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPHU PELICHUU 3a]1a4.

[IpoBOAUTE JOTUYECKUE PACCYKICHHS C HCIOIB30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSAMOYIOJBHOIO
TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Onpenensite NapaieIbHOCTb NMPSAMBIX C IOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapayieNbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOUYEK APYroM MpsMOi.

PemaTh 3aaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUYMCICHUS M HAXOJIUTh YHCJIOBbIE U OYKBEHHBIE 3HAUCHMHS
yIJOB B TIEOMETPUUYECKMX 3ajadaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpH
[IEpECEUCHUN JBYX NapajulebHBIX NPSAMBIX CeKylled. Pemars npakrudyeckue
3a71a4M Ha HaAXOXKJICHUE YTIJIOB.

Bianetp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEIeIsITh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK reOMETPUUYECKUE
MecTa TOYEK.

@opmMynUpPOBaTh ONPEACIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, TTOJIb30BAThCS UX CBOMCTBAMH. Y METh IIPUMEHATh 3TH CBOMCTBA IIPH
peLIeHUH 3a]ay.

BianeTp moHATMEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTHU, YMETh
HaxoauTh €€ wueHTp. [lonb3oBarbest akTaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA IEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO CEPEIAVHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUYKE.

Biamers noHATHEM KacaTeJbHOW K OKPYXKHOCTH, IOJIB30BaThCA TEOPEMOU O
IIEPIIEHINUKYJIIPHOCTH KacaTEIbHOM U pajnyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

Ilonp30BaThCsA NPOCTEUIIMMHU F€OMETPUYECKMMHU HEPABEHCTBAMM, ITOHUMATH
UX NPAKTAYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE MOCTPOEHUS C ITOMOIIBIO IUPKYJIA U
JIMHEVKH.

Yurare wHbOpMAIMIO, TPEACTABICHHYI0 B TalnWIax, Ha guarpaMmax,
IIPEACTABIATh JAaHHBIE B BUJE TaOIMI, CTPOUTH AUarpaMMbl (CTOJOHUKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MACCUBAM 3HAYEHUH.



OnuncelBaTh W HMHTEPIPETHPOBATH  PEANBHBIE  YHMCIIOBBIE  JIAHHBIE,
Mpe/ICTaBIICHHbIE B TaOJIMIIAaX, HA AMarpammax, rpaukax.

Hcnonb3oBaTh 111 ONMCAaHHUS JAaHHBIX CTATUCTUYECKUE XapPAKTEPUCTUKU:
cpenHee apu(pMETHUECKOEe, MeAuaHa, HauOoJIblIee M HauMEHbIIEE 3HA4YCHU,
pa3max.

NmMeTrs npencraBieHUe O CIIyYalHOM WM3MEHUYMBOCTHM Ha MpUMEpax ILEH,
(¢u3nUecKnX BEIUMYHMH, aHTPOIIOMETPUYECKUX JIAHHBIX, UMETh MNPEJCTaBICHUE O
CTaTUCTUYECKON YyCTOMYUBOCTH

K koHmy oOyuenuss B 8 kJjacce oOydaromuiicsi TONYYUT CIICAYIOIIHE
PEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavyaIbHBIE MPEACTABICHHUS O MHOECTBE JACHCTBUTEIbHBIX
quces IS CPaBHEHUS, OKPYTJICHUS U BBIUYMCICHUM, U300paXkaTh JEeHCTBUTEIIBHBIC
Yyyca TOYKaMU Ha KOOPJAVMHATHOU MPSIMOM.

[IpuMensTh mOHATHE apU(PMETHUYECKOTO KBAJIpPaTHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIE KOPHH, HMCIOJIB3YS TMPU HEOOXOIUMOCTH KaJIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusi BBIPAKEHUN, COJEpPIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJIBIX YUCEN C MOMOIIBIO JE€CITUYHBIX
npoOeii u creneHelt yucna 10.

AJuireOpanyeckue BbIpasKeHU

[IpuMeHATP TOHATHE CTENEHW C L[EJbIM IIO0Ka3aTeJNeM, BbINOIHATH
npeoOpa3zoBaHus BEIPAKECHUN, COAEPKAIINX CTENIEHHU C EJIBIM MTOKA3aTeeM.

BhINIONIHATE TOXKJIECTBEHHBIE MPEoOpa30BaHUs PAMOHANBHBIX BBIPAKECHUIM
Ha OCHOBE TpaBWJI ICUCTBHUI HAaJl MHOTOYWICHAMH U alNre0pandyecKuMu Apo0siMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumensTs npeoOpa3oBaHusl BEIPAKEHUN I PEIICHUS pa3IMYHbIX 33/1a4 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATIbHOM MTPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBaJApaTHbIE YPaBHEHHUS WU PallMOHAIBHBIC YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C IByMs IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUW U CUCTEM YPAaBHEHHI, B
TOM YHUCJIE C IPUMEHEHNEM rpadUueCcKuX MpeCTaBICHUH (yCTaHABINBATh, UMEET
J ypaBHEHUE WM CHCTEMA YPaBHEHUW DPEUICHHS, €CIM HUMEET, TO CKOJIBKO, U
npoyee).

[lepexoanTh OT cIOBECHOW (OPMYIHPOBKH 3a1adul K €€ anreOpanveckoit
MOJIEJIA C TOMOIIBK) COCTAaBJICHHUS YPAaBHEHHUS WA CUCTEMbl YpaBHECHUHU,
WHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBIA PE3yJIbTAT.



[IpuMeHsTh, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJISI CpPaBHEHUS, OICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpaUyecKyl0 WUIIOCTPAllUI0 MHOXKECTBa pEIICHUNM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUHA

[TonuMats ¥ KCNONIB30BaTh (PYHKIIMOHAJIbHBIC TOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMS), ONMpEACNsTh 3HaueHWe (YHKIUMU MO 3HAYEHUIO
aprymeHTa, OrpeaesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduKy.

CrtpouTth rpaduku dJIeMEHTapHBIX PYHKIINNA BUAA:

y=k/x, y=x2, y = x3,y = |x|, y = VX, onuceIBaTh CBOICTBA UHCIOBOIA
dbyakuu no e€ rpaduxy.

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU MIPU PEIICHUH T€OMETPUUECKUX 3a]1ay.

[IpuMeHsTHL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroJibHUKa (LEHTpa
Macc) B pelieHru 3aad.

Brnaners moHsTHEM cpeHENW JUHUU TPEYTroJbHUKA W Tpamneluu, TPUMEHSTh
X CBOWMCTBa MpHU PEIICHUU TEOMETPUYECKUX 3an1ad. [lonbp30oBaThCcsi TeOopemoit
daneca ¥ TEOPEMOI 0 IPOMOPITUOHATBHBIX OTPE3KaX, MPUMEHATH X JIJIs PEIICHHUSI
NPaKTUYECKUX 3a]1a4.

[TpumeHsTh NMPU3HAKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUUYECKUX
3a/1au.

[Tonms3oBathest TeopeMoi Iludaropa miis pemieHUss TeOMETPUYECKUX U
npakThuueckux 3agad. CTpoUTh MATEeMaTUYECKYIH) MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIMHBI.

Brnanerp TNOHATHSIMM CUHYyCa, KOCHMHYCa M TaHI€HCa OCTPOro yrjia
OPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ATUMU MOHATUSAMM [JISl PEILICHUS
NPaKTUYECKUX 3a]1ay.

Boruncnsats (pa3auyHbIMU cIOCO0AMHM) IUIOINIAIb TPEYTOJIbHUKA W TUIOLIAIN
MHOTOYTOJIBHBIX ~ Quryp (MONB3ysiCh, TJ€ HEOOXOAUMO, KAIbKYJISITOPOM).
[IpuMeHSTh NONYyYEHHBIE YMEHHUS B TPAKTHUYECKUX 3a/1a4ax.

Brnanerb MNOHATUSMH BIOHCAHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIUCAHHBIX YIJIaX, yIiax MEXKAY XOpAaMu (CEKYIIUMU) U YTIIe MEXKIY
KacaTeJIbHOM M XOPJIOW MPH PEUIEHUN T'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3a7a4.

[IpuMeHsTh MOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUE
MOJIEH IS 334 peaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM TMOJ00US U TPUTOHOMETPUHU (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJIATOPOM).



W3Bnekate M mnpeoOpa3oBbIBaTh HMH(POPMALIMIO, NPEJICTABICHHYIO B BHUJE
TaOJINL, JUarpaMm, rpaMkoB, MPEACTABIATH JAHHBIE B BUAE TAaOJIUL], AHArpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TMOMOINBIO CTATUCTUYECKUX IOKA3aTENEH: CPEeaHUX
3HAYEHUN U Mep pacceuBaHus (pa3Max, JUCHEPCUs U CTAaHJAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHI, B TOM YHCIIE
0 pe3yjibTaTaM U3MEPEHUN U HAOIIOICHU.

HaxoauTe BEpOATHOCTH clydyalHBIX COOBITUH B OMbBITAaX, 3Has BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbITaX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIy4allHOrO 3KCIEPUMEHTA,
quarpamMMbl DWjiepa, YMcIIOBast IpsiMas.

OnepupoBaTh  MOHATUSMH: MHOXECTBO, IOAMHOXECTBO,  BBIIOJHATH
omepalyyd HaJ MHOXECTBaMHU: OOBEJWHEHHE, TepeceueHue, JTOMOJTHEHUE,
IIEPEUYUCIIATD YIIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Ucnonb3oBaTh Tpaduyueckoe Npe/ICTABICHUE MHOXKECTB M CBSI3EH MEXKITY
HUMM JJIs1 ONIMCAHUS MPOLIECCOB U SBJICHUM, B TOM YHCJIE IPU PELICHUU 3a]1a4d U3
IPYTruX y4eOHBIX MPEAMETOB U KYpPCOB.

K xoniy oOyuenus B 9 kiacce oOydaromiuiicss MONYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YJIbTATHI:

Yucsa v BbIYUCICHUS

CpaBHUBATh U YHOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Boimonuate  apudmeTHyeckue JEUCTBUS C PAlMOHAIBHBIMU  YHUCIIAMH,
coueTass YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBIIIOJHATH BBIYMCICHUS C
UPPALMOHAIBHBIMYU YHUCIIAMH.

HaxomuTe 3HaueHus CTENEHEW C LEIbIMH I[OKa3aTeisiIMU MW KOPHEW,
BBIYUCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyryisiTh I€MCTBUTENBHBIE YHUCJA, BBINOJIHATH HNPUKUIKY pPeE3yibTaTa
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHbIE W KBaJpaTHbIE YpPABHEHUS, YPAaBHEHUS, CBOJIAIIMECS K
HUM, POCTENIINE JPOOHO-pAllMOHATIbHBIE YPABHEHHUS.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHUUW C JABYMS NEPEMEHHBIMHU U
CHUCTEMBI ABYX YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemate TekcTOBBIE 3amauyM anreOpamveckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UJIM CUCTEMBI JBYX YPABHEHUU C IByMS IEPEMECHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUA U CUCTEM YPAaBHEHHI, B
TOM YHCJI€ C IPUMEHEHUEM TI'paUUYECKUX MPECTaBICHUN (yCTaHABINBATh, UMEET



M ypaBHECHUE WJIM CHUCTEMA YPABHEHUN PEIICHUS, €CIM HUMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBa, U300pa)kaThb
pEIICHUE HEPABEHCTB HA YMCJIOBOW MPSIMOW, 3aMHUCHIBATh PEHICHHUE C MOMOILbIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3aMUCHIBATH PEIIEHNUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PEIICHUU PA3TUYHBIX 3a]1a4.

DyHKUUHA

Pacno3naBath (yHKIMKM H3Y4eHHBIX BUJIOB. [loka3piBaTh CXEeMaTHYECKU

PacCIOIOKEHHE Ha KOOPJMHATHOU TIJIOCKOCTU TpadukoB GyHKIUN BUaa: y = kx, y
=kx+b y=kix,y=ax2+bx+c,y=x3,y= VX, y = |x|, B 3aBHCHMOCTH OT
3Ha4YeHUH KOA()PUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Ctpoutb U M300pakarb CXeMaTHYECKH I'pa@UKU KBaIpPAaTHUUHBIX (YHKLIHUM,
OINKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpaduxam.

Pacno3HaBaTh KBaJgpaTHuyHyt0 QYHKIHIO 110 (opMyJie, IPUBOAUTH IPUMEPHI
KBaJpAaTUYHBIX QYHKLIMH U3 peaslbHOM KU3HU, (PU3UKHU, TEOMETPUH.

Yuc10BbIe M10CJIe10BATEIbHOCTH U NIPOTrPeccuu

Pacno3sHaBaTh apu(pMETHUECKYI0 U TE€OMETPUYECKYIO IPOrpeccUuu IpHU
pa3HBIX cioco0ax 3a/1aHusl.

BbINOMHATE  BBIUMCIEHHMS C HCHOJb30BaHUMEM (OPMYNIT N-ro 4jieHa
apupMETHIECCKON U TEOMETPUIECCKON TPOTrPECCHii, CYMMBI ITEPBHIX N WICHOB.

N300paxkaTb WIEHBI MOCIEJOBATEIBHOCTH TOYKAaMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHMCIOBBIMHU IOCJIEI0BATEIbHOCTSIMHU, B TOM
quCciie 33/1a4d U3 peabHOM JKU3HHU (C MCIOJIb30BAaHUEM KalbKYJIsATOpa, HU(PPOBBIX
TEXHOJIOTHUH).

3HaTh TPUTOHOMETpUYECKHE (YHKIIMM OCTPHIX VYIJOB, HAXOIWUTh C HX
MIOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJIbHUKA («pelieHrue
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJISTOPA) TIUHbI
Y yTJIbl 1J11 HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThCcss popMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUISI HAXOXJICHHUS COOTHOLIEHHM MEXAY TPUTOHOMETPUUYECKHUMU
BEJIMYMHAMM.



Hcnonw3oBaTh TeOpeMbl CHHYCOB U KOCUHYCOB JJIsI HAXOXKJACHUST Pa3TUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HUX TPHU
pElIeHNH TeOMETPUUECKUX 3a/1au.

Brnanerp moHsATHAMHM — TipeoOpa3oBaHHs — MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. Ilosib30BaThCsl CBOMCTBAMU MO00MS MPOU3BOJIBHBIX
buryp, ymeThb BBIUMCIATH JJIWHBI M HAaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpumensTh cBOMCTBA MOAO0OMS B MPAaKTHYECKUX 3ajadax. YMETh MNPUBOJUTH
MpUMEPBI TOTOOHBIX (UTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOPJ, O MMPOU3BEACHUHU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMU, MOHUMATh UX TEOMETPUUYECKUN W (PU3HUECKUN
CMBICJI, TPUMEHATh WX B PCEIICHUH TEOMETPUYECKUX U (DU3NYECKUX 3aj]ad.
[IpuMeHsTh CKAJIIPHOE MMPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKECHUS IJIUH U YTJIOB.

[Tonp30BaThCs METOOM KOOPAWMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
pEIIeHNH TeOMETPUIECKUX U MTPAKTHYECKUX 3a/1ad.

Brnanerp moHATHSMU TPaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMAaHHOW MEpHI yIiia, YMETh BBIUUCIATH ILIOIIAIh
Kpyra u ero yacteil. [[puMeHaTs nojlydeHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

Haxomuth ocu (Mau IEHTPBI) CUMMETPUH (PUTYP, TPUMEHSATH JBHKCHUS
IJIOCKOCTH B MPOCTEHIINX CIIyYasiX.

[IpuMeHATh NOJNYyYEHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENH ISl 3a/1a4 PEAJIbHOW KM3HU U MTPOBOJUTH COOTBETCTBYIOIIUE BHIUYMCICHHUS
C TpPUMEHEHHEM TOI00MS M TPUTOHOMETPUYECKUX (PYHKIUN (TMOJB3YSACh, TIE
HE00X0IUMO, KaJIbKYJIITOPOM).

W3Bnekate u mpeoOpa3oBbiBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pPa3TUYHBIX WCTOYHHMKAX B BHUJE TaONMuUI, nuarpamm, rpauKoB, MPEICTaBIATh
JaHHBIC B BUJI€ TAOJIHII, TUAarpaMm, rpaduKoB.

Pemate 3amaunm oOpraHW30BaHHBIM TEpPeOOPOM BAPUAHTOB, a TaKXKE C
HCIIOJIb30BaHUEM KOMOMHATOPHBIX TPABUII U METOJIOB.

Hcnonp30BaTh OmMcCaTeNIbHbIE XAPAKTEPUCTUKHU 11 MACCHBOB UHCIIOBBIX
JAHHBIX, B TOM YKCJIE CPEJHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOTHl 3HAYEHW M YaCTOTHI COOBITHSI, B TOM YHCJIE MOJIb3YSCh
pe3yabTaTaMy NpOBEeAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxonuTh BEpOSITHOCTH CIy4ailHBIX COOBITHI B M3YYEHHBIX OMBITaX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTApPHBIMU COOBITHUSIMH, B CEpHUAX
WCTBITAHUH JI0 TIEPBOTO yCIIEeXa, B CEPUAX UCIBITAaHUN bepHysuim.

NmeTp mnpencraBieHWE O CIyd4allHOM BEIMYMHE W O PaACIpPEICIICHUU
BEPOATHOCTEMN.



NmeTs mpenacTaBieHHE O 3aKOHE OONBIIMX YHCEN KakK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4YailHOW M3MEHYMBOCTH U O POJIU 3aKOHA OONIBIINX YHCET B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
| Yucna u BeUUCICHUs. ParnoHanbpHbIe 75 bubmmoreka [IOK
quciia https://m.edsoo.ru/7f415690
2 AnrebpandecKkue BbIpaKeHHs 27 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
3 VYpaBHEHHUS 1 HEPABEHCTBA 20 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
bu6mmoreka [IOK
4 Koo a a . @ 24
PAHHATH 1 IPAHKH. DYHKLLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6
OBTOpeiHe i 0boDIIe1e https://m.edsoo0.ru/7€415b90
[Ipocreiimme reoMmeTpudeckue GUrypsl u
6 I/I)](;) cBoiicTBa. M3me e?HI/Ie rGOMj")r I/I}‘IIPCCKI/IX 14 bubmmorexa [TOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [JOK
7 T 22
PEYTOJILHUKH https://m.edsoo.ru/7f415e2e
2 [TapannensHble NpsAMbIE, CyMMa yIiOB 14 bubnunorexa [JOK
TpeyrojabHUKa https://m.edsoo.ru/7f415e2e
9 OxpyxHOCTb U Kpyr. ['eomeTpuueckue 14 bubnuoreka [IOK
TIOCTPOECHHUS https://m.edsoo.ru/7f415e2e
10 [ToBTOpEHue, 060061IeHNE 3HAHUT 4 bubmmorexa [TOK

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




11 [IpencraBnenue naHHbIX 7
12 OnucarenpHas CTaTUCTHUKA 8
13 CnyyaiiHast ”3BMEHYMBOCTh 6
14 Beenenue B Teopuro rpadon 4
15 BeposTHOCTB M 9acTOTa Cay4aitHOTO 4
COOBITUSA
16 O000611IeH1E, CUCTEMATH3alMs 3HAHUI 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Uucna u Beruucnenus. KpagpatHeie KOpHU 15 brbnmorexa [TOK
https://m.edsoo.ru/7f417af8
) Yucna u BeruncieHnst. CTeneHs ¢ 1eIbIM 7 bubmmoreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 nomoreka I
https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 Bubmorexa OK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 Oynkuuu. Yucnossle KIUHU 9
YHE ymx https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
YeTpIpEXYroJIbHUKU 12 1
Teopema daseca u Teopema o 15 1




MPONOPIMOHABHBIX OTPe3Kax, NOI00HbIE
TPEYrOJIbHUKH

IImomans. Haxoxxnenue miomanei
TPEYrOJILHUKOB M MHOTOYTOJIbHBIX (DUTY.
[Tnomamym mogoOHBIX Guryp

14

Teopema I1udaropa u Hauana
TPUTOHOMETPUU

10

Vsl B OKpyKHOCTU. Brincannsie n
OIIMCAHHBIE YETBIPEXYrOJIbHUKH.
Kacarenbnble k okpyxHOCcTH. Kacanue
OKpPY>KHOCTEH

13

[ToBTOpEeHue, 0600IIeHNE 3HAHUI

[ToBTOpEHME Kypca 7 knacca

OnucarenpHas ctaTUCTUKA. PaccenBanue
TAHHBIX

MmuoxecTBa

BeposTHOCTB CitydaitHOTO COOBITHS

Beenenue B Teoputo rpadon

Crny4aiiHple COOBITHS

O0o001Ienne, cucTreMaTH3anus 3SHaHUH

OB~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
No 11/i1 HanmMeHoBaHMe pa3je/ioB U TeM Korpoasnsie | Tpakruseckue (uudgpossbie)
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypest

| Yucna v BeluncieHus. JleicTBUTENbHBIE 9 bubnuoreka [JOK

4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnuorexa [JOK

OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK

ypaBHEHUU https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHncTBa 16 1 Egg?;ﬁf;;gg};ﬂlgdog
5 Dynxmun 16 1 bu6mmoreka [IOK

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

6 YucnoBble MOCIEA0BATEILHOCTH 15 1 Egi?;f::;;gﬁﬁ £419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK

3HAHUM https://m.edsoo.ru/7f419d08

Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 |

CUHYCOB. Penienue TpeyroibHUKOB

[IpeoOpazoBanue mogodus. Metpuueckue 10 |

COOTHOUIEHUS B OKPYKHOCTHU

Bexrtopsl 12 1

JlexapTOBbI KOOPAMHATHI HA IJIOCKOCTH 9 1

[IpaBunbHBIE MHOTOYTOJIBHUKHU. JlTHA 8

OKPY’XHOCTH U IJIOIIaJIb KpyTra.




Briuucnenue mioniaaen

JIBU>KEHUS TUTIOCKOCTH 6
[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUS 7
3HaHUH
[ToBTOpeHue kypca 8 kiacca 4
DneMeHTbl KOMOMHATOPUKH 4
I'eomeTpuueckast BEpOSITHOCTh 4
Wcnpiranus bepuymim 6
CrnydaifHast BeTUYMHA 6
O6o01enne, KOHTPOJIb 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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