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Pa6ouasi mporpamma
mo MaTeMaTHke (BKJIO4as anredbpy u Hayajaa
MaTeMAaTHYeCKOro aHAJIN3a, FeOMeTPHIO)
111 cpeiHero obmero oopasosanus (10-11 kmace)
Cpok ocBoeHus: 2 roga
(6a30BEIiN)

CocraBurenu:
Abpamss O.U. yuurens MaTeMaTHKH
BBICIIEH KBaTH(UKAMOHHON KaTeropuu
AbGakymoBa H.B yunrens mareMaTHKU
BBICIIEH KBaTH(UKAIOHHON KaTeropuu
Boponkosa O.B. yuurens MaTeMaTUKu
BhICUIEH KBaTM(UKAMOHHON KaTeropuu
Uucrtosa M.A. yuuTenr MaTeMaTUKU
BBICLICH KBaTU(UKAHOHHON KaTeropuu

2019




AHHOTaNUA K padoueil mporpamme
Kypca Pabouas nporpamma
10 MaTeMaTHKe (BKJII04Yas ajredpy u HayaJjia

MAaTEMATHYICCKOI'0 aHAaJ/Iu3a, FCOMeTpI(IIO)

ITpeamer MareMmaTuka (BK/JII0Yas ajaredpy 1 Hayaja
MATeMaTH4eCKOI0 aHAJIN3a, TeOMeTPHUI0)
YyeOHUKH 1. Teomerpus 10-11, JI. C. Aranacss, B. @. byry3zos, C. b. Kagomies u ap.,
: - M.: IIpocBemienue, 2018 . [IpoduiibHeIil ypoBeHB
2. AunreOpa u Havajia MaTeMaTH4deckoro ananmsa, 10 kmace,yue6. s odpazoBat. Opranm3arus: 6a30BbIi U yriyOICHHBIN
ypoBuu/ FO.M.Komsrun, M.B.Tkauésa, H.E.®énoposa, M..111abynun]; — M. : [Ipocsemenue, 2018.
3. Anrebpa u Havaia MaTeMaTHYECKOro aHanm3a, 11 kiacc,yue6. s oopazoar. Opranu3zanus: 6a30BbIid U YTyOJIeHHBINH
ypoBuu/ FO.M.Komsrun, M.B.Tkauésa, H.E.®énoposa, M.U.111abynun]; — M. : [Ipocsemenue, 2018.
Kracc 10-11
KommuectBo Ha usyuenne «MaremaTtuku (BKJIIOYAs aareOpy M Hadajga MaTeMaTHYeCKOro aHaim3a, reomerpuio) mo YII mumes orBoaurtces
4acoB 408 yacoB, KOTOpBIE pacpeeseHbl 110 KJlaccaM CIEeIYIOLUMM 00pa3oM:
10 xnacc 2044 B rox , 64 B Henemto (Monynp «Anredpa v Hadajga MaTeMaTHYECKOro aHaiau3a»-1364 B rof, 44 B HEHAEIIO.
Monyns « ['eometpusi» -684 B 1o, 24 B HEAEIO)
11 xnacc 2044 B ron , 64 B Henemo (Monynp «Anredpa ¥ Hadajga MaTeMaTHYECKOro aHaiau3a»-1364 B rof, 44 B HEHEIIO.
Monyns « ['eometpusi» -684 B ros1, 24 B HEAEIIO)
ABTOpBI - | A6pamsH O.U. yuuTenb MaTeMaTHKHU BbICIIEH KBaTU(UKALMOHHONW KaTeropuu
COCTaBHUTEIH AbaxkymoBa H.B. yunrens MaTeMaTHKu BbICIIEH KBaTM(PUKAIIMOHHOM KaTeropun

Bopounkosa O.B. yuutens MaTeMaTHKHU BbICIIEH KBaTU(PUKALNOHHON KaTeropuu
YucrtoBa M.A. yuuTenb MaTeMaTHKH BbICIIEH KBATH(UKALIMOHHON KaTeropuu

Lenu u 3amayu
Kypca

-pa3BUTHUC JIMYHOCTU IIKOJIBHUKA CPCACTBAMH MAaTEMATUKHU, ITOATOTOBKA €TI0 K IMPOAOJIZKCHUIO O6y‘ICHI/I$I " K caMOopcalin3allvin
B COBPEMEHHOM OOIIIECTBE;

'CbOpMI/IpOBaHI/Ie Hpe}ICTaBHeHI/Iﬁ 00 nacdax MW METoaax MATCMATUKH, O MATECMATUKEC KAaK YHHUBCPCAJIBbHOM fA3BIKEC HAYKH,
CPEIICTBE MOJICTUPOBAHHUS SIBJICHU U TIPOIECCOB;

-OBJIAICHUEC MATCMATHYCCKUMHU 3HAHUAMH U YMCHUAMU, HeO6XOJII/IMI)IMI/I B HOBCG}IH@BHOI\/’I KHU3HU IJI1 U3YUCHUSA IIKOJbHBIX
€CTECTBEHHOHAYYHBIX JAUCIUILINH;

-pa3BUTHE JIOTUYECKOTO MBIIIJICHHUS, alTOPUTMHUYECKON KYyJIbTYpbl, TPOCTPAHCTBEHHOI'O BOOOpa)K€HHUS, pa3BUTHE
MaTEeMaTHUYECKOTO MBIIIJICHUS! W WHTYWUIIMHU, TBOPUYECKUX CIOCOOHOCTEH Ha ypOBHE, HEOOXOJUMOM JJisi MPOIOJIKCHHS
o0pa3zoBaHus |




-BOCIIMTAHUE CPEICTBAMHU MATEMAaTUKH KYJIbTYpbl IUYHOCTH, IOHUMAaHUS 3HAYMMOCTH MAaTEMATUKHU I HAyYHO-TEXHUYECKOTO
Iporpecca, OTHOIIEHUS K MaTeMaTHKE KaK K 4acTU OOIIEYEIOBEUECKON KyJIbTYpbl YEpe3 3HAKOMCTBO C UCTOPHEH pa3BUTHS
MaTEeMaTHKH, IBOJIIOLIMEH MaTEeMaTHYECKUX UIEH.

CrpykTypa
Kypca:

10 kaacc

OyHKIUHU U TpapUKu
CTeneHu U KOpHU
[Toxa3zatenpHast u norapudmuyeckas GyHKIHHA
Tpuronomerpuyeckue GyHKIUH
BeposATHOCTB M CTaTUCTHKA
[LmanumeTpust
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
[leprieHIUKYISAPHOCTD MPSMBIX U IIIOCKOCTEN
Bexkrops! B mpocTpaHcTBE
O06o0maroiee MOBTOPEHUE

11 knacc
HenpepriBHOCTS ¥ Tipenensl GyHKIUN
[IpousBoaHas pyHKINU
Texnuka quddepeHnrpoBaHus
Hurerpan u nepBooOpazHast
YpaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI
DNEeMEHTHI TEOPUH BEPOSITHOCTEN U CTATUCTUKHU
KommuiekcHsle uncna
MHororpanHuKu
MeTtoa KoOpAMHAT B IPOCTPAHCTBE. [[BrKEeHUS.
[nnnHap, KoHYC, map
OO0bembl TEN
O06o0maroiiee MOBTOPEHUE




Pabouasi nporpamma
o MaTeMaTHKe (BKJIOYAs ajredpy u Hayajia
MATeMATHY€eCKOI0 aHAJIN3a, TeOMETPHIO)
10-11 xnaccel
0a30BBIN

IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
[IporpamMma mnpeamnonaraeT AOCTH)KEHHE BBIMYCKHUKAMH CpEIHEW IIKOJbI CIEAYIOIIUX JIMYHOCTHBIX, METAlpeIMETHBIX M IPEeIMETHBIX
pe3yJIbTaToB.

B 1myHOCTHBIX pe3yiabTarax ¢hopMUPOBAHHOCTD:
— IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM  MaTeMaTHKU U OOIIECTBEHHOM MPAKTUKU €€
MIPUMEHEHUS;
— OCHOB CaMOpPa3BHUTHS W CAMOBOCIUTAHMS B COOTBETCTBUM C OOIIEYEIOBEUECKHMMHU ILIEHHOCTSMHU U HJeajlaMH TPaKJaHCKOro OOIIECTBa;
TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSATEIbHOM, TBOPUECKOW U OTBETCTBEHHOM JIEATEIHLHOCTH C MPUMEHEHHEM METO/I0B MAaTEeMAaTHUKH;
— TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM 4YHCIE CaMOOOpa30BaHWIO, HAa MPOTSHKEHUU BCEH KU3HU; CO3HATECIHLHOTO OTHOIICHUS K
HEMpPEPHIBHOMY 00pa30BaHUIO0 KaK YCIOBHUIO YCIEUTHOW MpOo(eCCHOHATBHOW U OOIIEeCTBEHHOM JEsTeNbHOCTH HAa OCHOBE Pa3BUTONW MOTHBALIMU
y4eOHOM NIEeATETPHOCTH M JIMYHOCTHOTO CMBICTA HM3y4YeHHUS MAaTeMAaTHKH, OCO3HAHHOCTH B TMOCTPOCHHUU WHIVUBUAYAIBHOH 00pa30oBaTEIIbHOM
TPaeKTOPUH;
—OCO3HAaHHOTO BBIOOpa Oymyreit mpodeccuu, peann3anud COOCTBEHHBIX KM3HEHHBIX MJIAHOB; OTHOIICHUE K MPO(PECCHOHAIIBHON JIeITeIbHOCTH
KaK BO3MOKHOCTH Y4acCTHS B PEUICHUH JTUYHBIX, OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIIEM;
—JIOTUYECKOTO MBIIUICHUS: KPUTUYHOCTH (YMEHHE pAaclO3HaBaTh JIOTUYECKU HEKOPPEKTHBIC BBICKA3bIBAHUA), KPEATUBHOCTH (COOCTBEHHAs
apryMeHTallus1, OTIPOBEPKEHH s, TIOCTAHOBKA 3a/1a4, (hopMynrpoBKa mpodiieM, paboTa HaJ UCCIEI0BATENLCKIM MMPOSKTOM U JIp.).

B MeTanpeaMeTHBIX pe3yabTaTax ¢(pOpMUPOBAHHOCTD:
— CIIOCOOHOCTH CaMOCTOSITENIbHO CTaBUTh 1€ Y4eOHOM M HMCCIeoBaTEeNbCKOM, MPOEKTHON MesATENbHOCTH, IJIAHUPOBATH, OCYIIECTBISTH,
KOHTPOJIUPOBATH U OIICHUBAThH yUue€OHBIC IEWCTBUS B COOTBETCTBUU C TIOCTABJIICHHOW 3a/1aueil U yCIOBUSMHU €€ BBITOTHEHUS;
— YMEHHUSI CaMOCTOSTENbHO IUIAHUPOBATh AJbTEPHATUBHBIC IMYTH JOCTHIKEHHS IIeJieil, 0CO3HAaHHO BhIOMpaTh Haubonee d(HPeKTUBHBIE CIIOCOOBI
penieHust yueOHbIX U IMO3HABATEIbHBIX 33]1a4;
— YMEHHUS HaxOJIUTh HEOOXOAMMYIO WH(POPMAIMIO0, KPUTHUYECKH OIEHUBATh M MHTEPIPETUPOBATH WH(GOPMAIIMIO B PA3TUYHBIX MCTOYHUKAX (B
CIIpaBOYHMKAX, JHUTeparype, HHTepHEeTe), TpencTtaBiaTh HWHPOpMaANMIO B pa3audyHod ¢Gopme (CIOBECHOW, TaOMIU4YHOHM, TpaduuecKou,
CUMBOIIMYECKOIi), 00padaThIBaTh, XpaHUTH U MepeiaBaTh HH(OPMAIIHIO B COOTBETCTBUU C MIO3HABATEILHBIMU WJIM KOMMYHHKATUBHBIMU 33/1a4aMH;
— HaBBIKOB OCYIIIECTBJICHHUS TO3HABATEIHLHON, YYEOHO-MCCIEAOBATEIBCKON M TMPOEKTHON NEATeTbHOCTH, HAaBBIKAMHU pa3pelIeHusi MmpodiieM;
CIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIICHUS TIPAKTHUECKUX 3a7a4, MPUMEHEHUIO PA3IMYHBIX METOI0B MO3HAHMUS;
— YMEHHUS TPOIYKTUBHO OOIIATHCS W B3aMMOJICHCTBOBATH B IMPOIECCE COBMECTHOW NEATETHbHOCTH, YUWUTHIBATH MO3UIMU JPYTUX YUYaCTHUKOB
NesTeNbHOCTH, 3 (HEKTUBHO pa3peniaTb KOH(PIUKTHI;
— BJIQJICHHS SI3bIKOBBIMHU CPEJICTBAMH — YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHsI, UCIIOIH30BaTh AJCKBATHBIC SI3HIKOBBIC

CPEICTBa;



— BIIaJICHHE HaBBIKAMH IIO3HABATENIbHOM pedIieKcHH KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBUII U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyIbTaTOB U
OCHOBaHHﬁ, T'paHull CBOCTO 3HAHWA U HC3HAHUA, HOBBIX IMO3HABATCIILHLIX 3a1a4 U CPCACTB UX JOCTHUIKCHUS.

B npeaMeTHBbIX pe3yabTaTax cpoOpMUPOBAHHOCTD:
— MPEICTABICHUI O MaTEMAaTUKE KaK YaCTH MUPOBOM KYJIbTYPHI U O MECT€ MaTeMaTHUKU B COBPEMEHHOW IIMBUJIM3AIMH, O ClIOCO0aX ONMUCAHUS HA
MaTEMaTHYECKOM SI3bIKE SIBJICHUM pealbHOTO MHUpa;
- HpGI[CTaBJIeHI/If/'I 0 MaTeMaTHUYECKUX MOHATHUAX KaK O BAXKHEHUIINX MATEeMaTUYCCKUX MOZCIIAX, MO3BOJAOMUX OIMMCBIBATH M U3Y4YaThb PA3HBIC
IIPOLIECCHI U SIBJICHHUS;
—CTaHAapPTHBIX HpI/IéMOB peliCHUd PAalUOHAJIBHBIX W HPpPAalUOHAIIBHBIX, ITOKA3aTCJIbHBIX, CTCIICHHBLIX, TPHUIOHOMCETPHUYCCKUX ypaBHeHI/Iﬁ u
HEPABEHCTB, UX CHUCTEM; UCIIOJIB30BaHUE FOTOBBIX KOMIBIOTEPHBIX MPOTpaMM, B TOM YHCIIE JJIs MMOMCKA MyTH PEUICHHs U WLTIOCTPALMU PEIICHUS
YpaBHEHUI U HEPABEHCTB;
— HpeI[CTaBJIeHI/If/'I 06 OCHOBHBIX IIOHATHUAX, UACAX U METOJaX MAaTEMAaTHUYCCKOI'O aHaJIn3a,
—TPEJCTaBICHUN O MpoIleccax M SBJICHHIX, UMEIOIIUX BEPOSTHOCTHBIA XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B peaibHOM MHpeE, 00
OCHOBHBIX MOHSATHUSAX JIEMEHTApPHON TEOPUU BEPOSTHOCTEH; YMEHUN HAXOIUTh U OLIEHUBATh BEPOSTHOCTU HACTYILJICHUS COOBITHI B IPOCTEUIINX
MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIHMYMH;
— HABBIKOB HCITIOJIB30BAaHUS I'OTOBBIX KOMIIBIOTCPHBIX NPOIrpaMM IIpH PCIICHUHU 3a/1a4,
— MOHATUHHOTO arapara o OCHOBHBIM pa3jiesiaM Kypca MaTeMaTUKH; 3HAaHUI OCHOBHBIX TeopeM, (OpMYII U YMEHUS UX IPUMEHSTh;
—yYMEHUHN MOJIEIIMPOBATh PEAIBHBIE CUTYAllUH, UCCIEA0BAaTh [IOCTPOCHHBIE MOJEIIN, HHTEPIIPETUPOBATH ITOIYYEHHBIN pe3ysIbTaT;
—TpeCTaBIeHU 00 OCHOBHBIX MOHITHUAX MAaTEMAaTUYECKOTO aHaTN3a U UX CBOMCTBAX, BJa/IecHHE YMEHUEM XapaKTepr30BaTh MOBeJAeHNE (PYHKINMH,
HCIIOJIb30BAHHUEC MMOJTYUCHHBIX 3HAHUH IJI OIMUCAaHWA U aHaJIn3a pCaJIbHBIX SaBHCHMOCTeﬁ;
—yYMEHUN COCTaBJICHMSI BEPOSATHOCTHBIX MOJETEH MO YCIOBHIO 33Jaud M BBIUMCICHHS] BEPOATHOCTH HACTYIUICHHSI COOBITHIL, B TOM YHCIE C
IpUMEeHEHHEM (HOpMYJI KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEN; UCCIIEOBAHMSI CIIyYailHBIX BEJIMYMH 110 UX paclpeesIeHUIO.

Ha 6a30BoM ypoBHe:

— Bremyckauk Haywyutess B 10-11-m kmaccax: Ui WCHOJB30BaHMS B TOBCEIHEBHON JKM3HM M O0ECIEYEHUS BO3MOXXHOCTH YCIIEITHOTO
MPOAOIKEHHs 00pa30BaHUS 10 CIIEHUATBHOCTSM, HE CBSI3aHHBIM C IIPUKJIAJHBIM UCIOJIb30BAHUEM MAaTEMATUKH.

—  BBINYyCKHUK MOJIYYHT BO3MOKHOCTH HayuuThbesl B 10—11-M knaccax: aist pa3BUTHS MBILIUIEHHS, UCIOJIb30BAHUS B MMOBCEJHEBHOM >KU3HU U
o0ecrieueHrss BO3MOXKHOCTH YCHEIIHOTO MPOJOJDKEHUsT OOpa3oBaHMsI IO CIEUUATbHOCTSAM, HE CBA3aHHBIM C IPUKIAJHBIM HCIIOIb30BAaHUEM

MaTEMATUKHU.

Mamemamuxa (GKJllOlla}l anzeﬁpy U Hauana mamemamuuecKozo anaiusa, zeo.fnempulo)

Auaredpa M Hayaja MATEMaTHYeCKOI0 aHAJIM3a




ba3oBblil ypoBeHb
«IIp061eMHO-PYHKIMOHAJIBLHBIE Pe3YJbTAThI»

Pa3zpgen

BbINyCKHUK HAY4YUTCS

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS

Inemenmol meopuu MHOMHCECHE
U MaAmMemMamu4ecKou 102uKu

—  OmnepupoBats Ha 6230B0M ypoBHe' MOHATHAMMY:

KOHEUYHOE MHOKECTBO, 3JIEMEHT MHOXECTBA,
MOJIMHOXECTBO, IEpeceueHe U 00bEeJMHEHNE
MHO’KECTB, YACIIOBbIE MHOXKECTBA Ha
KOOPJMHATHOMU IIPSIMOM, OTPE30K, MUHTEPBAJI,;

— omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMMU:
YTBEPKJICHHUE, OTPULIAHUE YTBEPKIACHUSA,
VICTUHHBIE U JIOKHBIE YTBEPKIACHMSI, IPUUNHA,
CJIEJICTBUE, YACTHBIN Cily4ail 0011ero
YTBEPKACHUSI, KOHTPIIPUMED;

— HaxOIWTh IepeceueHrne U OObEAMHEHUE IBYX
MHOXECTB, TPEICTABICHHBIX Tpaduyecku Ha
YHCIIOBOM TIPSIMOM;

— CTPOHUTH HA YUCIIOBOU MPSAMOM IIOJMHOKECTBO
YHUCJI0BOT'O MHOKECTBA, 3aJaHHOE ITPOCTEUILINMHU

YCIIOBUSMU;
— pacrno3HaBaTh JIO)KHbIE YTBEPKJI€HUS, OLTMOKH B
paccyXIeHUIX, B TOM YHCIIE C

HCIIOJIb30BAHHUEM KOHTPIIPUMECPOB.

B nosceonesnoii sicuznu u npu uzyuenuu opyeux
npeomemos:

— HCIMOJb30BaTh YMUCIOBbIE MHOXKECTBA Ha
KOOPJMHATHOM MPSMOI 17151 OTIMCAHUS peaTbHbIX
MPOLECCOB U SIBJICHUI;

— TIPOBOJUTH JIOTHUECKUE PACCYKICHUS B
CUTYaIUSIX TIOBCETHEBHOW KU3HU

Onepupoeamz;z NOHAMUAMU. KOHEYHOE MHOIMCEeCneo,

9NeMEHM MHOICECMBA, NOOMHOICECHEO,
nepeceuenue u 00veOUHeHUe MHONICECIE, YUCTIOBbLE
MHOICECmBa Ha KOOPOUHAMHOU NPSAMOT, OMPe3OK,
UHMEPBAI, NOTYUHMEPBAIL, NPOMEICYMOK C
8bIKOJIOMOT MOYKOU, epaguyeckoe npedcmasienue
MHOHCECME HA KOOPOUHAMHOU NJIOCKOCMUL;
onepupo6amy NOHAMUAMU: YMEePIAHCOeHUe,
ompuyanue ymeepicoeHus, UCUHHbLE U JIOJCHbLE
YmMEepIHcOeHUs, NPU4UHA, cledcmeue, Yacmublll
cnyuai obuje2o ymeepicoeHusl, KOHmpnpumep,
npoeepsms NPUHAONIEHCHOCIb DTIeMEHMA
MHOJICECMBY,

Haxooumsu nepeceuenue u 00beOUHeHue MHONCECMS,
6 MOM YUcie npeoCcmasieHHbIX 2pagduiecKu Ha
YUCTI0B0U NPAMOU U HA KOOPOUHAMHOU NIOCKOCTU,
npoBOOUMb 0OKA3AMENbHBIE PACCYHCOCHUS OISl
000CHOBAHUS UCIUHHOCIU YIMEEPIHCOCHU.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux

npeomemos:

UCNOIL3068AMb YUCTIO8blE MHONMCECBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOUL
RIOCKOCMU 0151 ONUCAHUSL PEATbHBIX NPOYECCO8 U
ABNEHUU,

npPoBOOUMb 0OKA3AMENbHBLE PACCYHCOCHUSL 8
CUMYAYUsAX NOBCEOHEeBHOU HCU3HU, NPU PEUUeHUU
3a0a4 U3z Opyaux npeomemos

1 3nech u anee: pacro3HaBaTh KOHKPETHbIE IIPUMEPHI OOLIMX TIOHATHI 110 XapaKTEPHbIM IIPU3HAKAM, BBINOJIHATH A€HCTBUS B COOTBETCTBUM C ONPEJEIEHUEM M MPOCTEHIIUMU
CBOMCTBaMH MTOHATHH, KOHKPETU3NPOBATH IPUMEPaMH OOIINE TOHSTHS.
2 351ech u asiee; 3HATH ONPE/IEIEHHE TIOHATHUS, YMETh MOSCHATH €10 CMBICII, YMETh HUCTIONb30BATh MOHATHE U ETO CBOMCTBA MPH TIPOBEIEHHH PACCYXKIEHUH, PEIIEHHY 3a/1a4.




Yucna u BbIPAIICCHUA

OnepupoBaTb Ha 0a30BOM YPOBHE IOHATUSIMHU:
LIEJIO€ YHCIIO, IeTMMOCTb YHCcel, OObIKHOBEHHAS
Ipo0b, AecATUYHAS APOOb, pallMOHATIBHOE YUCIIO,
npuOIIMKEHHOE 3HAaYEHUE YHUCIIa, YacTh, 101,
OTHOILIEHHE, IPOLIECHT, IOBBILIEHUE U TOHUKEHUE
Ha 3a/IaHHOE YHUCJIO NTPOLEHTOB, MacIITao;
OTIepHpOBATH Ha 0230BOM YPOBHE MOHATHIMU:
Jorapugm yucia, TPUroOHOMETPHUYECKast
OKPY’KHOCTB, I'pajlyCHasi Mepa yrJia, BeJIMunHa
yIJ1a, 3aJaHHOTO TOYKOW Ha TPUTOHOMETPUYECKON
OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YIJIOB, UMEIOIIMX IPOU3BOJIbHYIO
BEJIMYUHY;

BBINOJHATH apu(PMETUUECKUE IEHCTBUS C LIEJIBIMU
Y pallMOHAJIbHBIMU YUCIIAMU;

BBINOJIHATH HECIIOXKHBIE ITPe0Opa3oBaHus
YHCJIOBBIX BBIPAXKEHUM, COAEPKAIIMNX CTEIICHH
qrcen, 1100 KOPHU U3 Yucell, TU00 orapuMel
quCel;

CpaBHMBATh pallMOHAJIbHBIC YHCIIa MEXKIY CO00ii;
OLICHUBATh U CPABHUBATH C PALIMOHATBHBIMU
qHCJIaMU 3HAYECHUs LIETIbIX CTEIIEHEN YnCe,
KOpHEHN HaTypaJbHOM CTEIIEHU U3 YHCEll,
J0rapu(pmMOB YHUCEN B IPOCTHIX CIIydasX;
n300paxxaTh TOUKaMH Ha YMCIOBOW MPSIMON
1eJIbIe U pallMOHaJIbHbIC YHCTIa,

n300pakaTh TOUKAMHU HA YUCIOBOM MPsIMOI
LIEJIbIE CTEIIEHU YHCETl, KOPHU HATypaJbHOU
CTENEeHH U3 YHUCEJ, JIOrapu(Mbl YUCEI B IPOCTHIX
CIIy4dasx;

BBITOJIHATH HECTIOKHBIE TPE0O0Pa30BaHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX OYKBEHHBIX BBIPAXKEHUH;
BBIpaXKaTh B IPOCTEUIINX CIy4asiX U3 paBEHCTBA
OJIHYy IIEPEMEHHYIO YEPE3 IPYIHE;

BBIUHCIIATH B MPOCTHIX CIy4asiX 3HAUYEHUs
YHCJIOBBIX U OYKBEHHBIX BbIPAKEHHIH,

C80600HO Onepuposams NOHAMUAMIU.: Yeloe YUCTO,
0enumMocmy yuces, 0ObIKHOBEHHAS: OpoDb,
oecamuynas 0podsb, payUoOHaAIbHOE YUCTO,
NPUOIUICEHHOE 3HAUEHUE YUCIA, YACMb, 005,
omHouleHue, NPOYeHm, NOGbIUEHUE U NOHUICEHUE
Ha 3a0aHHOe YUCTIO NPOYEHMO8, Macumao,
nPpUBOOUMb NPUMEPLI YUCET C 3A0AHHBIMU
ce0UCmEamu 0eUMOCmu,

ONepupoBamb NOHAMUAMIU.: 102apUPM uuca,
MPUSOHOMEMPULECKASL OKPYICHOCb, PAOUAHHAS U
2padycHas mepa yena, 8elIutuna yend, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUUECKOU OKPYICHOCTIU,
CUHYC, KOCUHYC, MAH2EHC U KOMAHZEHC Y208,
UMEIOUUX NPOUZBOTHYIO BETUYUHY, YUCAA € U T,
BbINOIHAMb Apu@dmemuieckue 0eticmaus, coiemas
YCmHble U NUCbMEHHbLe NPUeMbl, NPUMEHSA NPU
HeoOX00UMOCMU BbIYUCIUMENbHbLE YCIPOLCMBA;
HAX00ums 3HA4eHUst KOPHsL HAMypaibHOU Cenetu,
cmenenu ¢ payuoHAIbHbIM NOKA3Amenem,
Jloeapughma, ucnonv3ys npu Heobxoo0UMocmu
8bIUUCIUMENbHBIE YCIMPOUCNEA,

NOIb308AMbCSL OYEHKOU U NPUKUOKOU NPU
NPAKMUYECKUX paciemax,

nPOBOOUMb NO U36ECMHBIM (YOPMYIAM U NPABUIAM
npeobpazosanusi GYKEEHHbIX GbIPANCEHUIL,
BKIIOUAIOWUX CIMeNnenU, KOPHU, 102apuhmul u
mpucoHomMempuieckue QyHKyuu,

HAX00UMb 3HAYEeHUs YUCTOBLIX U OYKBEHHBLX
BbIPAICEHULL, OCYUIeCMEISAL He0OX00UMbLE
NOOCMAHOBKU U NPeoOPa308aHuUs,

U300padcamop cxemMamu4ecku y2oJ, GeIuduHa
KOMOPO20 8bIPAdCEHA 8 2pAdyCcax ui paoudanax;
UCNOBb306aMb NPU peuleHUU 3a0ay madIuyHble
3HAYeHUs. MPUCOHOMEMPUUECKUX DYHKYULL Y208,
BbINOIHAMb NEPe8o0 BeNUYUNbL Yeld U3 PAOUAHHOLL
Mepbl 8 2PAOYCHYIO U 0OPAMHO.




OCYILECTBIISISI HEOOXOIUMBIE TTIOJCTAHOBKH U
npeoOpa3oBaHMUS;

U300pakaTh CXEMaTHYECKU YTroJI, BEIMYHHA
KOTOPOTO BBIPAXKEHA B TPalycax;

OIICHUBATh 3HAKU CHHYCA, KOCUHYCAa, TAHTCHCA,
KOTAaHI'CHCAa KOHKPCTHBIX YIJIOB.

B nosceonesnoii srcuznu u npu uzyuenuu Opyeux

VUEOHbIX NPEOMEMOs:

BBITOJIHATH BBIYMCIICHUS TIPU PEIICHUH 3a/1a4
NPaKTUYECKOTO XapaKkTepa;

BBITIOJHATH MPAKTUYECKUE PACUETHI C
UCIIOJIb30BaHUEM IPU HEOOXOTUMOCTH
CIPAaBOYHBIX MATEPUAIIOB M BBIYMCIUTEIBHBIX
YCTPOUCTB;

COOTHOCHTD peajlbHbIC BETHUUHBI,

XapaKTEPUCTUKU O0OBEKTOB OKPYIKAIOMIETO MHPA C

UX KOHKPETHBIMHU YHCIIOBBIMU 3HAUCHUSIMU;
UCIIOJIb30BaTh METOIbI OKPYIJIEHUS,
NpUOJIMKEHUS ¥ IPUKUJIKY TIPU PELIEHUN
MPAKTUYECKHX 3a7a4 NOBCEIHEBHOM KU3HU

B nosceonesnoii srcuznu u npu uzyueHuu Opyaux

VUEOHBIX NPEOMEMOB:

BbINOIHAMb 0EUCMEUSL C YUCTOBLIMU OAHHBIMU NPU
peutenuu 3a0a4 npaKmuyecKo2o xapakxmepa u 3a0a4
U3 pasnuyHLIX 0bacmetl 3HAHUL, UCNOIL3YS NPU
HeobX00UMOCmU CNPABOYHblE MAMEPUATLL U
BLIMUCTUMETIbHBLE YCMPOUCMEA,

OYeHUBaAMyb, CPABHUBAMDb U UCNOIL308AMb NPU
peutenuu NPaKmu4ecKux 3a0a4 Yucioevle 3Ha4eHus
PEeabHbIX BENUHUH, KOHKPEMHbLe YUCTIO8ble
Xapaxmepucmuku 006vbeKmos OKpyIcarnuie2o mupa

Ypasnenu}l U Hepasencmea

Peniate nuHeliHbIe YpaBHCHHA U HCPABCHCTBA,
KBAaJApPATHBIC YPABHCHMU,

Pewams payuonanvuule, nokasamenvhvie u
Jlo2apugmuyecKue ypasHeHus i HepageHcmad,

pemath JiorapupmMudeckue ypaBHeHus ua 109 a npocmenuiue uppayuoHaibHole U
(bx + ¢) = d u npocreiitme HepaBeHCcTBa BUaa 10g mpucoHoMempuiecKue YPaeHeHUsl, HepaAGeHCMEa U
aXx<d; Ux cucmemvl,

—  pemaTh NOKa3aTeNbHbIC ypaBHEHHs, BHaa 8> °=d | — ucnoavsosame memoow pewienus ypasHenuii.

(rme d MOXXHO TIPE/ICTABUTH B BUJIEC CTEIICHU C

OCHOBAHHUEM a) n HpOCTCﬁMHC HCPAaBCHCTBA BUJla

a*<d (rme d MOKHO MPEICTaBUTD B BUJIE
CTCIICHH C OCHOBaHHUEM a);.
NPUBOINUTH HECKOJIBKO IPUMEPOB KOPHEH

MPOCTEUIIIEr0 TPUTOHOMETPUYECKOTO YPaBHEHUS
BHJIa: SIn X =@, COSX=a, tgXx=a,ctgx =a, rue

a — TabJIMYHOE 3HaYEHNE COOTBETCTBYIOIIEH
TPUTOHOMETPUUYECKON (YHKIIUH.

npugeoenue K U0y «Npou3eeoenue pagHo Hya0» Uil
«4acmHoe pasHo HY0», 3AMeHa NePeMEeHHbIX,
UCNOIb308AMb MEMOO UHMEPBANO08 OISl peuleHUs
HepageHCcme,

UCnonbL308amsb 2paguyeckuli Memoo O0Jist
NPUOIUNCEHHO20 PeuleHUsl YPAGHEeH Ul U
HepaseHcma,

uz0opascamov Ha MpUSOHOMEMPUYECKOU
OKDYIHCHOCMU MHOHCECTNEO PEULeHUl NPOCMEeUUUX




B nosceonesnoti srcuznu u npu uzyuenuu opyeux
npeomemos:

— COCTaBJISITh U PEIIaTh YPAaBHEHUS U CHCTEMBI
YpaBHEHUU TIPH PEIICHUU HECIOKHBIX
NPaKTUYCCKHUX 3a/1a4

MPUSOHOMEMPULECKUX YPABHEHUIL U HEPABECHCME,

—  BbINOJHAMb OMOOP KOPHEU YPAGHEHU UIU peuleHull
HepaseHcma 8 COOMeemcmeuu ¢ 0ONOTHUMENbHbIMU
VCLOBUAMU U 02PAHUYEHUSMU.

B nosceonesnoui srcuznu u npu uzyuenuu opyaux
VUEOHbIX NPEOMEMO8:

—  CcoCmaesnsmv u peulams yYpasHeHusl, CUCTeMbl
VPAasHeHUll U HEPABEHCMBA NPU PeuteHUuU 3a0ay
Opyeux yueOHbIX npeomMemos;

—  UCNONIb308aMb YPAGHEHUSL U HEPABEHCMBA 015
HOCMPOEHUSL U UCCIEO08AHUSL NPOCMEUUUUX
MAMemMamuyeckux mooeell peaibHblX CUmyayull
UIU NPUKTAOHBIX 3A0aY,

—  yMemb UHMEPNPEemupo8ams NOJIY4eHHbIL NPU
peutenuu ypasHeHusl, HepaseHCmed Uil CUCeMbl
pe3yibman, OYyeHUusams e20 npagoonooodue 8
KOHMmMeKcme 3a0aHHOU PeanibHOl CUMYayuu uin
NPUKIAOHOU 3A0a4u

Dyukyuu

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHIATHSMHU:
3aBHCUMOCTh BEJIMYMH, PYHKIHS, apTyMEHT U
3Ha4YeHHE (PYHKIMHU, 00JIACTh OMpeeICHUS U
MHOX€ECTBO 3HaUCHUH (PYyHKIMHU, TpaduK
3aBUCUMOCTH, rpa@uK GyHKIUH, HyIU QYHKIUH,
IPOMEXYTKH 3HAaKOIIOCTOSIHCTBA, BO3pAacTaHUE Ha
YHCIIOBOM MPOMEXKYTKE, YObBIBAaHHE Ha YHCIOBOM
IPOMEXYyTKe, HanOoJbIllee U HaMEHbIIIee
3HaYeHHne (PYHKIUU HA YHCIOBOM MTPOMEKYTKE,
nepuouueckas GyHKUUs, IEPHOT;

— omepupoBaTh Ha 0A30BOM yPOBHE TOHSATHSIMHU:
npsiMasi 1 o0paTHast IPOTIOPIHOHATBHOCTb
JUHEeWHas, KBapaTU4Has, JorapupMudecKas 1
nokazarebHast QYHKIMH, TPUTOHOMETPHYECKHE
byHKIUY;

— pacrno3HaBaTh IpaUKU dJIEMEHTapHbIX QYHKINI:
npsIMON U 0OPaTHOI MPONOPIMOHAIBHOCTH,

—  Onepuposamb NOHAMUAMU. 3A8UCUMOCTb BETUYUH,
@yHKyus, apeymenm u 3HaveHue QyHKyuu, odiacme
onpeoenenus U MHOMICeCme0 3HaA4eHUll QYHKYUU,
epagux 3asucumocmu, epagux QyuKyuu, HyIu
@yHKYUY, NPOMEIHCYMKU 3HAKONOCMOAHCMEA,
603pacmantiue Ha YUci080M NPOMed CYnKe, YovleaHue
HA YUCTI080M NPOMEICYMKe, Hauboabuee u
HauMeHbllee 3HaueHue QYHKYUU Ha YUCTO80M
npomedxcymke, nepuooudeckas QyHKyus, nepuoo,
Yyemnas u Heyemuas QYHKyuu,;

— onepuposamv NOHAMUAMU: NPAMASL U 0OPAMHAs
NPONOPYUOHATLHOCMb, TUHEUHAS, K8AOPAMUYHAS,
JI02apupMuveckas u nokazamenvHas QyHKYuu,
mpuzoHomempuyeckue QyHKYuu,

— onpedensimv 3HAYEHUe PYHKYUU NO 3HAUEHUIO
apaymenma npu pasiuiHbIX cHocooax 3a0anus

dynkyuu;




JUHEWHOM, KBaJ[paTUYHOM, Jorapu(MUIECKON 1
NOKa3aTeIbHON (PYHKINHA, TPUTOHOMETPUIECKUX
byHKIINI;

— COOTHOCHUTbH Irpa)uKu JIEMEHTAPHBIX (PYHKIUI:
IpSMO 1 00paTHON MPOMOPIIUOHAIBHOCTH,
JUHEHWHOM, KBaJIpaTUYHOM, JTorapuMUIECKON 1
NOKa3aTeIbHON (PYHKINHA, TPUTOHOMETPUUECKUX
GyHKLu# ¢ hopMyaamMH, KOTOPBIMH OHU 33JaHbl;

— HaxOAWTh MO TpapuKy NpUOIMKEHHO 3HAYCHUS
(GyHKUIMY B 3aIaHHBIX TOYKaX;

— OmpeAessTh 1o rpaduky cBoiicTBa GyHKIUU
(HyJu, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
POMEKYTKH MOHOTOHHOCTH, HAaHOOJIbIIINE U
HalMEHBIINE 3HAYEeHUS U T.I1.);

—  CTPOMTH ICKU3 Tpaduka GyHKINH,
YIIOBJIETBOPSIOIICH PUBEACHHOMY Ha0OPY
yCIIOBUH (MPOMEKYTKH BO3pacTaHusi / yObIBaHUS,
3HaYeHHne (PYHKINHU B 33IaHHON TOYKE, TOUKU
9KCTPEMYMOB U T.]I.).

B nosceonesnoui sxcuznu u npu uzyuenuu opyaux
npeomemos:

—  ONpeAensTh 1o rpadukaM CBOUCTBA peabHbIX
MIPOIIECCOB U 3aBUCUMOCTEH (HauOombIIMe U
HAaUMEHbBIIINE 3HAYECHUS], TPOMEKYTKH
BO3PACTaHMs U YOBIBAaHUS, IPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

— MHTEpPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHON IPAKTUYECKON CUTYAIH

—  cmpoums epaghuru u3y4eHHuIxX QYHKYULL,

—  onucvl8ams no 2pauKy u  NPOCMEUUUX CIy4aAsIX
no ¢opmyne nosedenue u ceoucmea hyHKyuil,
Haxooums no epaguxy QyHkyuu Hauborvuue u
HauMeHbuue 3HAYeHUs,

—  cmpoums 3cKu3 epaghuxa QynKyuu,
V0osiemaopsatouell NPUBeOeHHOMY HAbOpy VCI106UllL
(npomedsicymku 803pacmanis/yovi8anus, 3HaveHue
@yHKYUuU 6 3a0aHHOU MOUKe, MOUKU IKCIMPEMYMO8,
aAcCUMnmMomol, HyIu QYHKyuY u m.o.);

—  pewams ypasHeHus, npocmeliuiue Cucmemol
VPasHeHUll, UCNONIb3YS CBOUCMEA PYHKYUL U UX
epaghuxos.

B nosceonesnoii srcusnu u npu uzyuenuu opyeux
VUEOHbIX NPEOMEMO8:

— onpeodensimb no epagpuram u UCHOIb308AMb Ol
PeuerUst NPUKIAOHBIX 3A0ay C8OUCMEA PEANbHbIX
npoyeccos u 3agucumocmeti (Haubonvuiue u
HauMeHblUe 3HAYeHUs!, NPOMEN’CYMKU B03PACMAHUSL
u yowvl8anus yHKYuU, nPoMedCymxu
3HAKONOCMOSHCMEA, ACUMNIMONbL, NEPUOO U M.N.);

—  UHMepNpemupo8amy CE0UCMEAd 8 KOHMeKCme
KOHKPEMHOU NPAKMULECKOU CUMYayuu,

— onpedensimv no epagpuxam npocmeuiuiue
Xapakmepucmuxku nepuooudecKux npoyeccos 8
buono2uLU, IKOHOMUKE, MY3bIKE, PAOUOCEA3U U OP.
(amnaumyoa, nepuoo u m.n.)

Inemenmuvl mamemamuueckKozo
ananusza

— OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMHU:
pou3BO/IHAS (PYHKIIUHM B TOUKE, KacaTesbHas K
rpaduxy GyHKIMHU, TPOU3BOAHAS (PYHKLINU;

—  ONpeAessaTh 3HAYCHHE MPOU3BOIHON (QYHKIINHU B
TOYKE 0 N300paKEHUIO KacaTelbHOU K TpaduKy,
IIPOBEICHHON B 3TOM TOUKE;

— peuath HECJIOXHbIE 33Ja4l Ha IPUMEHEHHUE

—  Onepuposamsv NOHAMUAMU: NPOU3BOOHAS DYHKYUU
6 MOUKe, KacamenbHas K epaguxy yHkyuu,
npouU3BOOHASL (DYHKYUU,

—  GBIYUCTAMb NPOU3BOOHYIO0 OOHOYIEHA, MHO20UIEHd,
K8AOPAMHO20 KOPH3l, NPOUIBOOHYIO CYMMbl
dynryuii;

—  BIYUCTAMb NPOU3BOOHDBIE INEMEHMAPHBIX PYHKYUL




CBSI3M MEXKIY IIPOMEXYTKAMHA MOHOTOHHOCTH U
TOYKaMH dKCTpeMyMma (QYHKIHH, C OHOM
CTOPOHBI, M TPOMEXYTKAMH 3HAKOIIOCTOSIHCTBA U
HYJISIMH [TPOU3BOIHON 3TON (PYHKIINU — C IPYTOM.

B nosceonesnoti srcuznu u npu uzyuenuu opyeux
npeomemos:

— TOJIB3YSCH rpa)uKaMu, CPaBHUBATH CKOPOCTH
BO3pacTaHus (POCTa, MOBBIIICHUS, YBETHUCHUS U
T.I1.) WJIK CKOPOCTH YOBIBaHUS (TIaICHHS,
CHW)KCHHSI, yMCHBIIICHUS U T.I1.) BEJINYHH B
peallbHBIX IMpoleccax;

— COOTHOCHUTbH Irpa)MKi PEaNbHBIX MPOLIECCOB U
3aBUCHUMOCTEH C X ONMUCAHUSMU, BKIIOYAFOIIIMMU
XapaKTePUCTUKU CKOPOCTH U3MEHEHHUS (OBICTpPBII
pOCT, IUIaBHOE IOHWYKEHUE U T.I1.);

— HCHOJb30BaTh rpaQUKu peaibHbIX MPOIIECCOB IS
pelIeHUs] HECIOKHBIX MPUKJIAIHBIX 33/1a4, B TOM
YHcIIe Onpeaessis o rpaduky CKOpocTh Xo/1a
npoiiecca

U UX KOMOUHAYUU, UCTONIL3YS CNPABOYHbLE
mMamepuanwl;

—  UCCne008amv 8 NPOCMENUUX CIYHAsIX PYHKYUU Ha
MOHOMOHHOCb, HAXOOUMb HAUOOIbUUE U
HauMeHbuiUue 3HaueHus: PyHKYUull, Cmpoums
2papuKu MHO20UNEHO8 U NPOCEUIUX
PAYUOHATILHBIX PYHKYUL C UCTIOb30BAHUEM
annapama Mamemamuyecko20 aHauu3d.

B nosceonesnoii srcusnu u npu uzyuenuu opyeux
VUEOHbIX NPEOMEMO8:

—  pewambsb npukiaoHvle 3a0ayu U3z ouonouu, uzuxu,
XUMUU, SIKOHOMUKU U OPYeUX NPeOMemOo8, C8sI3aAHHble
€ uccne0osanuem XapaKmepucmuk peaibHblx
npoyeccos, HaxoHCOeHUuem HauboIbUWUX U
HAUMEHbUUX 3HAUEHUU, CKOPOCMU U YCKOPEeHUsl U

—  UHMepNnpemuposamsv NOLYYEHHbLE PE3)IbMambl

Cmamucmuka u meopusn
eepoamuocmeit, 102uKa u
KOMOuUHamopuka

— OmnepupoBarh Ha 6a30BOM YpOBHE OCHOBHBIMU
ONKCATEIbHBIMU XaPaKTEPUCTUKAMH YUCIIOBOTO
Habopa: cpeiHee apupmMeTHIecKoe, MeHaHa,
HauOoJIbIlIee U HAMMEHbLIee 3HAaUECHUS;

— omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMMU:
4acTOTa U BEPOSITHOCTh COOBITHUS, CITy4alHbIN
BBIOOP, OMBITH C PABHOBO3MOKHBIMHU
AJIEMEHTapPHBIMU COOBITUSMU;

—  BBIYHCIIATH BEPOSTHOCTHU COOBITHII HA OCHOBE
MIOJICYETA YMCIIA UCXOOB.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux
npeomemos:

— OLIGHUBATh U CPABHUBATH B MPOCTHIX CIIydasx
BEPOSATHOCTH COOBITHI B peallbHOM JKU3HH;

— YWTaTh, CONOCTABIISAThH, CPABHUBATH,

—  Hmems npedcmasnenue 0 OUCKPEMHbIX U
HenpepbiGHbIX CYUAUHBIX GETUUUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCTU CLYYATHbIX
BEeNUUUH,

—  umemb npedcmasiieHue 0 MamemMamuieckom
0ANCUOAHUYU U OUCNEPCUU CTLYHAUHBIX BEIUYUH,

—  umemsv npedcmasienue 0 HOPMAaLbHOM
pacnpeoeneHuu u npUMepax HOPMAaibHoO
PACNpeOdeneHHbIX CLYHAUHBIX 6EIUYUH,

—  NOHUMAMb CYyMb 3aKOHA DOTLULUX YUCeN U
8b100POUHO20 MEeMOOa USMEPEHUSL BEPOSIMHOCME,

—  umems npedcmasiieHue 00 YCI08HOU 6ePOSIMHOCMU
U O NONHOU 8EPOSMHOCIU, NPUMEHSIMb UX 8
peuleHuu 3a0ay;

—  uMemb NPeoCMAasIeHUE O BANCHBIX YACTIHBIX BUOAX
pacnpeoeneHuil U NPUMEHIMb UX 8 PeUleHUU 3a0al,




MHTEPIIPETUPOBATH B MPOCTHIX CIIyYasX peajbHbIe
JaHHBIC, TIPEICTABIICHHBIC B BHJIC TAOIUII,
auarpamm, rpaukoB

umems npeocmasgierue 0 KOppeiayuy ciy4atiHblx
BeNUYUH, O TUHEUHOU pecpecCul.

B noseceonesnoti sxcuznu u npu uzyuenuu opyaux

npeomemos:

BLIUUCTIAMD UTU OYEHUBAMb BEPOSIMHOCMU COObIMULL
8 PeabHOU HCUSHU,

8b10UpaAmMb NOOX0OsAUUE MEMOObL NPEOCMABIeHUsL U
00pabomKu OaHHbBIX;

YMemb peuanms HeCl0JCHble 3a0ayu Ha NPUMEHEHUe
3aKOHA OOIBULUX YUCET 8 COYUOLOSUL,

CMpaxo8anuu, 30pagooXpaHerul, obecneyeHuu
Oe30nacHoCmu HaceleHUsl 8 YPe3BblHalHbIX
CUMyayusx

Texcmoevie 3a0auu

PeaTe HeCI0KHbBIE TEKCTOBBIE 33J]a4H Pa3HBIX
THUIIOB;

aHAJIM3UPOBATh YCIOBUE 3a/1a4, IPU
HEOOXOIUMOCTH CTPOUTH VIS €€ PEeLIeHUs
MaTeMaTUYECKYI0 MO/JIENb;

MMOHUMATh U UCIIOJIb30BATh ISl pELICHUS 33a/1a4u
uH(pOpPMAIINIO, TPEJICTABICHHYIO B BUE
TEKCTOBOM M CUMBOJILHOM 3aIIMCH, CXEM, TaOJIMIIL,
quarpamm, rpauKoB, pUCYHKOB;

JIEIICTBOBATH 110 AJITOPUTMY, COAEpKAILEMYCS B
YCIIOBUU 33Jauu;

HCII0JIb30BATh JJOTUYECKUE PACCYKIEHUS MTPU
pELICHUH 3aa4H;

paboTaTh ¢ U30BITOYHBIMU YCIIOBUSIMH, BHIOMpast
13 Bceil mHGOpMAIINH, TaHHbIE, HEOOXO0IUMbIC
JUISL pellieHus 3a/1a4u;

OCYIIECTBIISITH HECIIOKHBIN Mepedop BO3MOXKHBIX
peleHui, BRIOUpasi U3 HUX ONTUMAIBHOE TI0
KpUTepusiM, CHOpMYyTUPOBAHHBIM B YCIIOBHUH;
aHAJIM3UPOBATh U UHTEPIPETUPOBATH
MOJIyYEHHBIEC PEIICHUSI B KOHTEKCTE YCIOBUS
3aJ1a4uM, BEIOUpATh PEIeHUs], HEe MPOTHBOpEYAIIe

Pewamu 3a0auu pazuvix munos, 6 mom yucie
3a0a4u NOBbIULEHHOU MPYOHOCIU;

8bLOUPAMb ONMUMATLHBIL MEMOO pelleruss 3a0adu,
PACCMaAmpusas paziuyHvle Memoobl,

CMpoums Mooeilb peueHust 3a0adu, nPo8ooUms
doxazameibHvle PACCYHCOCHUS;

peuiams 3a0ayu, mpebdyrouue nepebopa
8APUAHMOB, NPOBEPKU YCIL08ULL, 8b1O0PA
ONMUMATILHO20 Pe3YIbmama,

AHATUBUPOBATNL U UHMEPNPEMUPOBANb
pe3yibmamyl 8 KOHmMeKcme YClo8us 3a0ay,
8bI0UpamMb peuieHus, He npomusopeyaujue
KOHMeKCmy;

nepesooums npu peuleHuu 3a0aiu UHGOpMayuio u3
00HOUL (hopMbl 8 OpYeYI0, UCNONIL3YS NPU
HeobXxoo0umocmu cxemol, madoauysl, 2paguxu,
ouazpammol;

B nosceonesnoii sorcusnu u npu uyyeHuu opyeux

npeomemos:
peuwiams npakmuyeckue 3a0ayu u 3a0ayu uz opyux
npeomemos




KOHTEKCTY;

— pemaTh 3aJ1a4d Ha pacyeT CTOMMOCTH IOKYTIOK,
yCIIyT, MOE3/I0K | T.I1.;

— peuiath HECJIOXHbIE 3a]]a4l, CBA3aHHBIC C
JIOJIEBBIM Y4acTHUEM BO BIJIAJICHUH (PUPMOIi,
OPEANPUSTHEM, HEIBUKUMOCTBIO;

— pewiathb 3a/1a4M HA MPOCTHIE MPOLIEHTHI (CUCTEMBI
CKUJIOK, KOMHCCHH) U Ha BBIUMCIICHUE CIOMKHBIX
IPOIICHTOB B Pa3JIMYHBIX CXEMaX BKJIAJIOB,
KPEJAUTOB U UIIOTEK;

— pemaTh MPaKTHYECKHUE 33]auu, TpeOyromue
UCTIOJIB30BaHUS OTPULIATEIBHBIX YHCEN: Ha
orpezieNieHue TeMIIepaTyphl, Ha ONpeIeIeHHe
MI0JIO’KEHHUS HAa BPEMEHHOM ocH (10 Haiel 3psl U
1ocie), Ha JABM)KEHUE JCHEKHBIX CPEICTB
(mpuxoJ1/pacxo), Ha ONpeeIeHue
[ITyOUHBI/BBICOTHI U T.I1.;

— HCIOJB30BATh MOHATHE MaciuTada ays
HAXOXKJICHUS PACCTOSHUM U JJIMH Ha KapTax,
IUTaHaX MECTHOCTH, MJIaHaX IMOMELECHUH,
BBIKpOKaxX, Mpu paboTe Ha KOMIIBIOTEPE H T.II.

B nosceonesnoui sxcuznu u npu uzyuenuu opyaux
npeomemos:

— pelaTh HECJIOKHbIE IPAKTUYECKUE 3a0a4H,
BO3HUKAIOIINE B CUTYallUsX TOBCETHEBHOM
KHU3HU

I'eomerpus

OcHognvle nonamus
cmepeomempuu u ux ceoiicmaea.
Mmuozozpannuxu.

ITnowaos nosepxnocmu
MHO202DAHHUKOB.

Tena spawenus.

O0vémbl MHO202DAHHUKOG U
mesn epauieHus.

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHITHSMHU:
TOYKa, MpsiMasi, TNIOCKOCTh B IPOCTPAHCTRBE,
napajyIeIbHOCTh M MEPIEHANKYIIPHOCTD MPSMBIX
U IIJIOCKOCTEH;

— pacro3HaBaTh OCHOBHBIE BH/IbI MHOTOTPaHHUKOB
(mpu3Ma, TUpaMuIa, MPSIMOYTOIbHBIN
napasuienenumne, Kyo);

— #300pakath U3ydaeMblie (GUTYPHI OT PYKH U C
NPUMEHCHHUEM TPOCTBIX YEPTEIKHBIX

Onepuposams noHamuAMU. MOYKA, NPAMAs,
NIOCKOCMb 8 NPOCMPAHCMEe, NAPALIelbHOCHb U
NePReHOUKYAPHOCTNb NPAMBIX U NIOCKOCME;
npUMeHAMb OJisL peuleHUs 3a0a4 2eoMempuiecKue
gaxmul, ecnu ycio6us npumMeHeHus 3a0anbvl 8 A6HOU
dopme;

pewams 3a0ayu Ha HAX0HCOEeHUe 2eOMeMPUYECKUX
8eUYUH NO 0OPAZYAM UNU ATICOPUMMAM,

denamv (8bIHOCHbBIE) NIIOCKUE YePMEeHCU U3 PUCYHKOB




UHCTPYMEHTOB;

— Jenath (BBIHOCHBIC) MJIOCKUE YEPTEKHU U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (DUTYP: BU]L
CBEpXy, COOKY, CHU3Y;

— W3BJIEKaTh MH()OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (purypax, npencTaBieHHYIO Ha
yepTexax U pUCYHKax;

— [puUMEHsATh Teopemy Iludaropa npu BerYKCICHUN
HIIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

— HaxoAuTh 00BEMBI U TUIOIIAIU TOBEPXHOCTEM
MPOCTEHIINX MHOTOTPAHHUKOB C IPUMEHEHUEM
(opmyu;

— pacro3HaBaTh OCHOBHBIE BU/IbI TEJ BPAIICHUS
(koHYC, IUIUHAP, cdepa u 1map);

— HaxoAuTh 00BEMBI U TUIOMIAIU TTOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB U TeJl BPAIllEHUs C
pUMEHEHUEM (HOPMYIL.

B noeceonesnoii sxcusnu u npu uzyuenuu Opyeux
npeomemos.

— COOTHOCHUTH a0CTPaKTHBIE TEOMETPUUECKHUE
NOHATHUS U (DAKTHI C peATbHBIMU KU3HEHHBIMU
00BEKTAMHU U CUTYaLIUSIMH;

— HCIOJB30BATh CBOWCTBA MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYD JUIS PEeICHNST THITOBBIX
3aJ1a4 IPaKTUYECKOT0 COAEPIKaHUS;

— COOTHOCHTH IUIOIIA ! TOBEPXHOCTEN Tel
OJIMHAKOBOH (hOpMBI pa3IUIHOTO pa3Mepa;

— COOTHOCHUTH 00BEMBI COCYI0B OJIMHAKOBOM
(bopMBI pazIMUHOTO pa3Mepa;

— OIIeHHMBATh (OPMY MPABHIBHOTO MHOTOTPaHHUKA
TI0CJIE CITHJIOB, CPE30B U T.I1. (OIpPEieNATh
KOJINYECTBO BEPILUH, pedep U rpaHeit
MIOJTYYCHHBIX MHOTOTPAaHHUKOB)

00BeMHbIX pucyp, 8 mom uucie puco8ams U0
c8epxy, cOOKy, Cmpoums ceuenus MHO202PAHHUKO8,

—  U3BNEKamb, UHMEPNPEeMuposams u
npeobpazoevleamv UHGOPMayUo 0
2eomempuieckux ueypax, npeocmasieHHyio Ha
uepmeicax,

—  npuMeHAmb ceomempuyecKkue Gaxmol 0a peuleHus
3a0au, 8 MOM uucie npeononazaruux HeCKoIbKO
Wazos peuteHusi;

—  OnUCHIBAMb B3AUMHOE PACNOJIONCEHUE NPAMBIX U
nI0CKOCmel 8 NpoCmpancmee;

—  ¢opmynuposamse ceolicmea u NPUHaKu gueyp,

—  00Ka3bl8amb 2eOMEMPUYECKUE YIMBEPICOCHUSL,

— grademv CMaHOApmHouU Kiaccugurayuei
NPOCMPAHCMBEHHBIX ueyp (MUpAMUdbL, NPUMbI,
napanneienuneovl);

—  Haxooums 0OveMbl U NIOWAOU NOBEPXHOCHEL
2eoMempuieckKux mei ¢ npuUMeHeHuem Gopmyi;

—  BBIYUCTAMb PACCMOAHUSL U Y2bl 8 NPOCMPAHCMEE.

B nosceonesnotl scusnu u npu u3ydeHuu Opyux
npeomemos:

—  UCNONb306aMb CE0UCMBA 2COMEMPULECKUX hueyp
071 pewlenus 3a0a4 nPaKmuieckoeo xapakmepa u
3a0ay u3 opyaux ooracmeti 3HAHUl

Bexkmopuwt u koopounamui ¢
npocmpancmee

— OmnepupoBarh Ha 6a30BOM ypOBHE MOHSATUEM
JCKApTOBBI KOOPAWHATEI B HpOCTpaHCTBe;

—  Onepuposamsb NOHAMUAMU 0eKAPMOBbl
KOOPOUHAMblL 8 NPOCMPAHCINEE, 8EKMOP, MOOYTb




— HaXOAWUTh KOOPIMHATHI BEPIIUH Ky0a 1
PsIMOYTOJIBHOTO Tapajliesenurea

8EKMOpA, PABEeHCMBO BEKNOPO8, KOOPOUHAMbL
8eKmMopa, y2oi mMexcoy 6eKmopamu, CKAIApHOe
npoussedeHue 6eKmMopos, KOLIUHeapHble 6eKMOpbl,
HAXo0ums paccmosuue mexcoy 08yMs moukamu,
CYyMMY 8eKMOPO8 U NPOU38e0eHUe 8eKMopa Ha
YUCTIO, Y20l MENCOY BEKMOPAMU, CKANAPHOE
npousseoeHue, packiaobléams 6eKmop no 08ym
HEKOJLIUHEeAPHbIM 8EKMOPAM,

3a0a6ams NJI0CKOCMb YPAGHEHUEM 8 0eKAPMOBOoU
cucmeme KOOpouHam,

pewams npocmeluue 3a0aiu 66e0eHuem
8EKMOPHO20 baszuca

Hcmopuﬂ mamemamukKu

— OnucelBaTh OTJENbHbBIE BBIJAIOLINECS
pE3yJIbTaThl, IOJyUYEHHBIE B XOJ€ Pa3BUTHS
MaTEMaTHKHU KaK HayKH;

— 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX
aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMUPHOMN
HUCTOpPHEH;

— TIOHHMMAaTh pPOJIb MaTeMaTHKHU B pa3BUTHH Poccun

IIpeocmasnsamo 6Kk1a0 8bI0AIOWUXCA MAMEMAMUKOB
6 pazsumue Mamemamury U UHbIX HAY4YHbIX
obnacmei,

NOHUMAMb POib Mamemamuxu 8 pazsumuu Poccuu

Memoowvr mamemamuru

— IIpuMeHATH U3BECTHBIC METObI IPU PEILIEHUHN
CTaHJAPTHBIX MATEMaTUYECKUX 3a/1a4;

— 3aMc4aTb U XapaKTCPU30BATb MATEMATUYCCKUC
3aKOHOMEPHOCTH B OKPYKArOLIEH
JEHCTBUTEIIBHOCTH;

— HOPUBOAWTH IMPUMEPBI MATEMATUUCCKHUX
3aKOHOMEPHOCTEN B IIPUPOJIE, B TOM UUCIIE
XapaKTEePU3YIOLIUX KPacOTy U COBEPILIEHCTBO
OKPY’KarOILer0 MUPA U MMPOU3BENCHUNA HCKYCCTBA

Hcnonvzosams ocrhosHbie Memoobl
dokazamenbcmaa, NPposooUms O0OKA3AMENbCMBE0 U
BbINOIHAMb ONPOBEPAHCEHUE,

NPUMEHSIMb OCHOBHbLE MEMOOblL PEULECHUSL
Mamemamuyeckux 3a0au,

HA OCHOBE MAMEMAMu4ecKUx 3aKOHOMEePHOCMEll 8
npupooe Xapaxmepuzo8anmsv KpACoOmy u
COBEPULEHCINBO OKPYICAIOWE20 MUPA U
npou38e0eHUll UCKYCCmad;

npUMeHAmMb npocmeluiue npoepamMmmusle Cpeocmad
U 91eKMPOHHO-KOMMYHUKAYUOHHbLE CUCTEMbL NPU
PpeuleHUU MamemMamuiecKux 3a0ay




COJEPKAHUE KYPCA

Mamemamuxka (GK'Jllolla}l aﬂzeﬁpy U Hauana mamemamuuecKozo anaiusa, eeomempulo)

10 kaacc (0a30Bblii YPOBEHD)
Anred6pa u HaYaJIa MATEMATHYECKOI0 AHAJIN3A
IloBTOpeHMEe Kypca aaredpsl 7-9 knacca. MHoxkecTBa. Jloruka.
Pemienue 3a1a4 ¢ UCMOJIb30BAaHUEM CBOMCTB CTEIICHEH U KOPHEH, MHOTOWICHOB, MPEOOPA30BAHII MHOTOWICHOB M JPOOHO-PAIIHOHATBHBIX
BBIpaKEeHH. MOyJb YMCIa U €ro CBOMCTBa. Pemienue 3a1a4 ¢ CIOIb30BaHUEM YHCIOBBIX (DYHKIMHA 1 UX TpadukoB. Mcnoib3oBaHue CBONCTB 1

rpadMKOB TUHEWHBIX M KBaJPAaTHUHBIX (QYHKIUI, 00paTHOM MPONOPIUOHATIHLHOCTH U GYHKIUHU Y = \/; . I'paduueckoe perienrne ypaBHEHUH 1
HepaBeHCTB. Pemienne 3a1a4 Ha ABMKEHUE U COBMECTHYIO pabOTy € IOMOIIBIO JIMHEHHBIX M KBaPAaTHBIX YpaBHEHUH U UX cucTeM. Pemienue 3amad ¢
MOMOIIIBIO YHCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJITHOW NMEPEMEHHOM, C MPUMEHEHUEM N300paKeHUS YUCIIOBBIX TPOMEKYTKOB. Memod
UHMEPBANO08 OISl peUleHUsl HEPABEHCME.

KoHeuyHoe MHOXECTBO, 3JEMEHT MHOXXECTBa, II0OJIMHOXKECTBO, IepeceyeHue MU OObEJUHEHHWE MHOMKECTB, 4YHCIOBbIE MHOXECTBa Ha
KOOpPAMHATHOW MpPsIMOW, OTPE30K, MHTEpPBAJ, MPOMEXKYTOK C BBIKOJOTON TOYKOW, rpauyeckoe NpeICTaBIEHHUE MHOXKECTB HAa KOOPJAMHATHOU
IUIOCKOCTH.

VYTBepkaeHue (BbICKAa3bIBaHHE), OTPULIAHME YTBEPXKJIEHHs, WMCTHUHHbIE M JIOXKHbBIC YTBEP)KACHUS, CIIEACTBUE, YACTHBIM ciydail o0mero
YTBEPXKACHUSA, KOHTPIIPUMED, 10KA3aTEIbCTBO.

CreneHb C IeHCTBUTENILHBIM [TOKA3aTEIEM
Kopenb n-ii cremenn u ero cBoiictBa. [lonamue npedena uucnogou nociedogamenvHocmu. CTENeHb C ACHCTBUTENBHBIM IOKa3aTeseM,
CBOicTBa cTeneHu. JleiicTBUS C KOPHSMHU HAaTypallbHOW CTETIEHU U3 YHCEN, MO*COeCmEeHHble Npeodpa308aHUs 8bIPANCEHUL, BKIIOYAIOWUX CIEeNneHU
u kopuu. V300pakeHue Ha YMCIOBOW MPSIMOW IENbIX M PAIMOHATBHBIX YHCE, KOPHEM HaTypajdbHOM CTENECHH W3 YMCEN. YPaBHEHHUS C OJHOU
nepeMeHHon. MppaunoHanbHble ypaBHeHUsA. HeclokHble pallMOHaIbHBIE YPaBHEHUS, HEPABEHCTBA U MX CUCTEMBI, IIPOCTEHILINE UPPALIMOHAIbHBIC
ypaBHEHUS U HepaBeHCTBA. Cucmemvl UppayuoHaiIbHbIX YPAGHEHUIL.

Crenennast G yHKIA

CrenenHas GyHKIHUS U €€ CBOMCTBA U TpauK. Bzaumno oopammuvie ghynkyuu. I paghuxu e3aumno oopamnuix ¢hynxyuti. Hynu yHkum,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. UeTHOCTh M HeueTHOCTh QyHKIUN. CrodrcHbie hynkyuu. Ilpeobpazosanus epagurxos ynkyuii:
€Oo8U2 80016 KOOPOUHAMHBIX OCell, PACMANCEHUE U CHCAMUE, OMPAINCEHUE OMHOCUMENLHO KOOPOUHAMHBIX OCEl.
[lokazarenbHas QyHKIHS

[TokazarenpHast pyHKIHS, €€ cBoWicTBa U Tpaduk. [IpocTeiinme noka3zaTenbHbIe YpaBHEHHS U HepaBeHCTBA. Cucmembl NOKA3amenbHbl
ypasuenuil. Cucmemvl NOKA3AMENbHBIX HEPABEHCMSE.
Jlorapudmuueckas dyHKIUS

Jlorapudm uuncna, cBoiicta norapudma. Jlecaruunstit norapudm. Yucno e. Hamypanvruiii 1oeapugm. Ilpeodpazoanue torapu@mMuIecKux
BhIpakeHUH. Jlorapudmuueckre ypaBHeHUs U HepaBeHCTBa. Jlorapudmudeckast pyHKIus U ee cBoiicTBa u rpaduk. Cucmemvl 102apu@dmuyecKux
ypasuenuil. Cucmemsl 102apu@dmMuueckux HepaseHcma. YpasHenus, cucmembl YpaeHeHUll ¢ RapamempoM.




Tpuronomerpuueckne (HopMyIbL
TpuronomeTpudeckas OKpyKHOCTb, paduanHas mepa yeia. CHHYC, KOCUHYC, TAHT€HC, KOMAaH2eHC TIPOU3BOILHOTO yria. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECCTBO U CACACTBHUS M3 HEr0. 3HAUEHHUS TPUroHoMeTprueckux (ynkuuii aas yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, E,E, z pan). Dopmynel CLOAHCEHUS MPUSOHOMEMPUYECKUX PYHKYUL, hopmyabl npusedenus, hopmynst 060tiH020 apeymenma. Popmyel
6 4 3 2
NOJ0BUHHO20 apeyMeHma.
Tpuronomerpuyeckre ypaBHEHUs
ApPKKOCUHYC, apKCUHYC, apKTaHI'€HC Yucla. Apkkomaneenc yucna. IIpocTeime TpUroHOMETpUYECKUE ypaBHEeHHs. Perenue
TPUTOHOMETPUYECKUX YPABHEHUM.
HTorosoe noBTOpPEHUE
I'eomerpus
I'eomeTpus Ha IOCKOCTH
Pemienue 3a1a4 ¢ npuMEHEHNEM CBOMCTB (PUTYp Ha IIIOCKOCTH. 3a7a4 Ha JOKA3aTEIbCTBO U IIOCTPOCHUE KOHTPIpUMEpOB. Mcronp3oBanue B
3a/la4ax IPOCTEUIINX JIOTHYECKUX ITpaBuil. Perienne 3a1a4 ¢ UCIOJIb30BaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOLIEHN! B IPSIMOYTOJIBHBIX
TPEYroJIbHUKaX, ()aKTOB, CBI3aHHBIX C YETHIPEXYroJbHUKaMHU. PemieHne 3a1a4d ¢ ncnoap30BaHueM (aKTOB, CBSI3aHHBIX C OKPYXHOCTSIMH. Pemenne
3aJ]a4 Ha U3MEPEHUs Ha IUIOCKOCTH, BBIYHUCIICHUE JUIMH U IJIoaneil. Pewenue 3a0au ¢ nomowbio 6eKmopos u KOOpOuHam.
BBeneHne B CTEPEOMETPUIO
Touka, npsiMas 1 IVIOCKOCTb B POCTPAHCTBE, AaKCUOMBI CTEPEOMETPUHU U CIIEACTBUSA U3 HUX. OCHOBHbIE NOHAMUSA CMEpeoMempuL U Ux c60UCmEda.
Ourypsl u ux uzoOpaxkenus (Ky0, nupamuia, npuszma). Ceuenus Kkyda u TeTpasapa.
ITapanieabHOCTh NPSAMBIX U INIOCKOCTEN
B3anMHOe pacnonokeHue NpsMbIX U INIOCKOCTEN B TpocTpaHcTBe. [lapaiienbHOCTh IPSIMBIX M IUIOCKOCTEN B MMPOCTpaHCTBE. Teopemsl 0O
NapajieNbHOCTH MPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. M300paskeHHe MpOCTEHIIMX MPOCTPAHCTBEHHBIX (UTYp HA IIOCKOCTH.
CkpemuBaromuecs npsiMble B IPOCTPAHCTBE. YTOJ MEKAY HUMU. [locmpoenue ceuenuti MHO20ZPAHHUKOE Memooom credos. Llenmpanvhoe
npoekmuposanue. [locmpoenue ceuenuii MHO20ZPAHHUKOE MEMOOOM NPOEKYUI.

IlepneHMKYISAPHOCTD NPSAMBIX U INIOCKOCTEN

VYriel B npoctpancTBe. [lepneHauKynsipHOCTb NPAMBIX U mockoctel. [Ipoekius ¢puryps! Ha minockocts. Hakmonnsle u npoexkuuu. [Ipusnaku
NEePIEHAUKYIIIPHOCTH MPSIMBIX U IMJIOCKOCTEH B MPOCTpaHCTBE. Teopema o Tpex nepneHaukyispax. PaccrosHus Mex 1y purypaMu B MpOCTPAHCTBE.
[lepnenauKyIsspHBIE MIIIOCKOCTH.

MHororpanHuKu

Bupasr MuHororpannukos. Ilapamnenenunen. CBoiicTBa NpsIMOYroJabHOIO Napauienenunena. Teopema Iugazopa ¢ npocmpancmee. lpusma.
Haknonneie npusmel. [Inpamuna. Buasl nupamua. OnemMeHTs! npu3Mbl M upamuabl. [IpaBunbsHas nupamuaa u npaBuwibHas npusma. [Iupamuel ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U TpaHsSMH, UX OCHOBHBIE CBOWMCTBA. Vceuennas nupamuoda. Ilnomanym moBepXHOCTEH MHOTOTPAaHHHUKOB.
IIpaBriIbHBIE MHOTOTPAHHUKH.

BekTopsbl B IpoCcTpaHcTBE




BexTopsl 1 koopaunatel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uucio. KoinHeapHble 1 KOMITJIaHapHbIE BEKTOPBL. Teopema o pasnodiceHuu
6eKmMopa no mpem HeKOMNIAHAPHLIM 6EKIMOPAM.

IToBTOpEHUe

11 kJyacc (0a30BbIi YPOBEHbD)

Anredpa u HaYaJIa MATEMATHYECKOr0 aHAJIN3a

[ToBTOpEeHUE

Pemenwue 3a1a4 Ha MOBTOPEHUE OCHOBHBIX (POPMYJT TPUTOHOMETPHH.

Tpuronomerpuyeckue GyHKIMH

Tpuronomerpudeckue GpyHkuuu Y =C0OSX, Yy =SINX, Yy =1gX . @yuxyus Y = CtYX . Cpoiictea u rpadguku TpuroHoMeTpuueckux GyHkiuii. Hynu

(GYHKIIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. USTHOCTh M HEYETHOCTh pyHKIMiA. HanbospIiee 1 HanMeHbIee 3Ha4eHUe (yHKITUH.
[lepuoanueckue pynkuuu. Ilpeobpazosanus epagurxoe hynxkyuii: cosue 8001b KOOPOUHAMHBIX OCel, PACMAICEHUe U CoHCamue, Ompaicerue
OMHOCUMENbHO KOOpOUHamHulx ocell. I paguueckue memoowt pewienus ypasuenui u nepasencmas. Obpammuvie mpucoHomempuyeckue QyHKyuu, ux
ceoticmea u epaguxu. Pewenue npocmetiviux mpueconomempuueckux Hepagencmas. Pewienue ypasHeHuli u Hepageucma, co0epucaux nepemenHyo
100 3HAKOM MOOYJIAL.

IIpousBoaHas v €€ reOMEeTPUYECKUN CMBICI

Ilonamue o npedene nocnedosamenvrocmu. Ilonamue o nenpepuvleuvix gpyukyusx. [loasTre o npousBogHON GyHKUMU. [Ipasuia
oughghepenyuposanus. IIpon3BoaHbIE dTIEMEHTAPHBIX GYHKIHHA. ['eomeTpruyeckuii 1 PU3NYECKUIl CMBICI TPOU3BOIHON. Y paBHEHHE KacaTeIbHOM K
rpaduKy QyHKIHH.

ITpuMeHeHHne NPOU3BOIHON K MCCIeI0BaHNIO0 (DYHKIIMN

Bmopas npouzeoonas, ee ceomempuueckuii u pusuueckuii cmoica. TOUKH SIKCTpeMyMa (MakCUMyMa 1 MUHUMYMa). MccnenoBanue 3ieMeHTapHbIX
(GyHKIUI Ha TOUKH SKCTpeMyMa, HanOoJIbIliee U HaMMEHbBIIIee 3HAU€HUE C MOMOIIBI0 TPOU3BOHON. [locmpoenue epaghuxos GyHKyuil ¢ NOMOubIO
npou3600HuIX. IIpumenenue npousso0Hol npu peueHuu 3a0ady.

[TepBooOpa3Has U UHTErpal

[TepBooOpasnas. Ilepsooopasnvie snemenmapnuix pyuxyuil. Ilnowads kpusonrunetinou mpaneyuu. Popmynra Heromona-Jlenonuya. Onpeodenennwiii
unmezpan. Bviuucnenue nnowadeu niockux gueyp u 06vemos mei 6paweHus ¢ NOMOWbI0 UHMe2pala

KomOunaropuka

[TpaBuno npousseneHus. Pazmemenus ¢ nopropenusmu. [lepecranoBku. Pazmenienus 6e3 noropenuit. Couemanus 6e3 nosmopeHutl U OuHOM
Hviomona. Couemanus ¢ nosmopenuamu. Pewenue 3a0au ¢ npumeHeHuem KOMOUHAMOPUKUL.

DJIEMEHTHI TEOPHH BEPOSITHOCTEMN

Pewenue 3a0au na viuucnenue sepossmuocmett He3a8UCUMBLX COObIMULL, NPUMEHEHUE hOPMYIbL CONHCeHUs 8eposimHocmell. Pewenue 3a0ay ¢
npumenenuem ouazpamm Jiinepa, oepesa eeposmuocmeil, popmynvt bepnynnu. Ycnosnas eéeposmuocmo. [lpasuno ymHodxcenus 6eposimmuocmell.
Dopmyna noanot eeposmuocmu. Hezasucumvie ciyuaiinvie senuvunvl. Mamemamuyeckoe odxcuoanue u Oucnepcust Ciyyainou seauyunsl. Ilonamue o
HopmanvHoM pacnpeoenenuu. Illapamempul Hopmanvho2o pacnpedenenus. IIpumepuvl CIyuaiHbIX 8eIUYUH, NOOYUHEHHBIX HOPMATILHOMY 3AKOHY
(noepewnocms uzmepeHutl, pocm uenogexa). 3akon b6onvuux yucen. Beibopounwiti memoo uzmepenus eepossmuocmei. Ponv 3axona 6onvuux yucen 8




Hayke, npupode u oowecmse. Kosapuayus osyx cayuatinvix eenuyun. Ilonamue o koagpguyuenme xoppenayuu. Cosmecmuvie HAOI0OOEHUST O8YX
CYUAUHBIX 8euyUuH. Boibopounsill Kodgpuyuenm Koppenayuu.

YpaBHEeHHUsI U HEPABEHCTBA C IBYMS [IEPEMEHHBIMU

JluHeliHbple ypaBHEHUS M HEPABEHCTBA C ABYMs IIEPEMEHHBIMU. HenuHelinbie YpagHeHus u HepageHcmed ¢ 08yMsa NepeMeHHbIMU. YpaeHenus u
Hepagencmea ¢ 08yMs nepeMeHHbLMU, codepicaujue napamempol. Ypasrnenus, cucmemsl YpasHeHull ¢ napamempom.

Hrorosoe noBTOpEHUE

Pemenue 3a1a4y Ha MOBTOpPEHHE Kypca anreOpbl M Havaja MaTeMaTHYEeCKOro aHaIu3a

I'eomerpus

MeTo/1 KOOpJMHAT B IPOCTPAHCTBE

JlexkapToBbI KOOPIMHATHI B TpocTpaHcTBe. CBs3b MEXK1Yy KOOPAUHATAMU BEKTOPOB M KoopauHaTamu Touek. Koopaunatel BekTopa. [Ipocreiinive
3aJjauu B KOOpAMHATAX. Popmyia OJisl 8bIMUCLEHUS PACCIOAHUS MEHCOY MOUKaMu 8 npocmpancmee. YT0Ill MeXay Bekropamu. CkansapHoe
npousgedeHue gekmopos. CkanapHoe npousseoeHue 6eKmopos 8 KOopouHamax. Ypaeuenue niockocmu 6 npocmpancmee. lIpumenenue 6ekmopos npu
peuteHuy 3a0ay Ha HAXoHCOeHue paccmoAHUl, OIUH U niowaoei. /{eudxicenus 6 npocmpancmee: napailesbHbli NePeHoc, YeHMPATbHASL CUMMEMPUs,
cummempusi OmHocumenbHo niockocmu, nogopom. Ceoticmea ogudicenuti. Ilpumenenue 08udiceHull npu peweHuu 3a0ay.

Teuna Bpamenus

Hunuanap. bokoBas moBepXHOCTh, 00pa3yIolas, pazeepmia, ceuyeHus YUIuHopa (napaiieibHo u nepneHouKyIapHo ocy). @opmyna miomain
noBepxHocTy uuHApa. Konyc. BokoBast moBepXxHOCTh, 00pasytommas, pazsepmra. Ocegvle ceueHus u ceuenus napaiienvhvle ocHoganuro. Popmyna
IUIOLIA/IA TOBEPXHOCTU KOHYca. [Ipedcmasnenue 06 yceueHHOM KOHYce, ceyeHUs KOHYcd (RapaiieibHoe OCHOBAHUIO U NPOXoosauee uepe3 8epuiuHy).
N306pakenue Ten Bpauierns Ha mockoctu. Coepa. lap, cevenus wapa. Ypasnenue cghepur. Tlnomans chepol. Kacamenvras niockocms K chepe.
KacarenbHble mpsiMble U TUIOCKOCTH. BriucanHble W omucaHHble cdepbl. [Ipocmetiuiue KOMOUHAYUYU MHO202PAHHUKOS U el 8DAUYEHUS. MeNCOY
coboll.

OOBEMBI Ten

[Tonstne o6bema tena. OObeMbl MHOrorpaHHukoB. Popmyssl oObeMa Kyba, MPsIMOYroJbHOIoO napaienenunena. @opmyssl oobeMa MUpaMubl U
KoHyca. @opmysibl 00beMa HWIMHIIPa, apa. Obvembl uapo8o2o cecMenma, uwaposo2o Closl, uapoeozo cekmopa. Iloooouvie mena 6 npocmpancmee.
CooTHolIeHUsT MEXAY IUIOLIAIIMU TIOBEPXHOCTEH N 00beMaMu 1OTI00HBIX Te.

Pemenvie 3a1a4 Ha IOBTOPEHUE
Pemenue 3a1a4 Ha MOBTOPEHUE Kypca Fr€OMETPUH




TEMATHYECKOE INTAHUPOBAHHUE

MareMaTuka (BK/JII04Yast aJIre0py M HaYaJIa MATEMATHYECKOr0 AHAJIN3a, FeOMETPHI0)
(0a30Bblii YPOBEHDb)

KonnyecTBO KOHTPOIBHBIX
pabot/
Ha3zBanue Tembl KomnnuectBo yacos MPAKTUYECKUX U
1abopaTOPHBIX padoT (Mpu
HaJINYNH)
Anre6pa u Havaja MateMaTudeckoro anaiusa - 10 kiacc

[ToBTOpenue kypca anredpsl 7-9 kinacca. MuoxectBa. Jloruka. 104 BxoaHo# KOHTPOJIb
CreneHs ¢ JeCTBUTEIBHBIM ITOKa3aTelIEM 184 1

Crenennast QyHKIHS 164 1

ITokazarenpHast QyHKITHS 144 1

Jlorapudmuueckas GpyHxius 224 1
Tpuronomerpuyeckue GopMyJibl 264 1
TpuronomeTpruyeckue ypaBHEHHs 209 1

Hrtorosoe nosropexue 104 1

Hroro 1364 8

I'eomerpus

I'eoMeTpust Ha TIIOCKOCTH 8q 0

Baenenue B crepeoMerpuro 34 0

[TapaienbHOCTE NPSAMBIX U IIJIOCKOCTEMN 14y 1
[lepneHAMKyYISIPHOCTD MPSIMBIX U MJIOCKOCTEHN 149 1

MHoOrorpaHHuKH 154 1

BexkrTopsl B mpocTpaHcTBe 8u 1

IToBTOpeHune 64 1

Hroro 689 5

Bcero 3a yueOHbIif rof 204y 13

Maremarnka (BKiIro4as anreOpy n Hagajga MaTeMaTHIeCKOTo aHAIHN3a, TEOMETPHIO)
(6a30BbIil ypoBeHb)




Ha3sanue teMEbl

KommuectBo yacos

KommgectBo KOHTPOJIbHBIX

pabot/
NPAKTHYECKHUX U

nabopaTopHbBIX paboT (mpu

HaJIUIHH)
Anrebpa 1 Hauana MaTeMaTHYeCcKoro aHanmsa — 11 kimacc
IToBTOpEHME 44 0
Tpuronomerpudeckue GyHKIIUN 194 1
IIponsBoaHas 1 €€ reOMETPUUECKUI CMBICII 184 1
[IpumeHeHnue MPoU3BOIHON K HCCIEAOBaHUIO (PYHKINN 174 1
[TepBooOpasHas u HHTETpa 184 1
KombunaTopuka 104 0
DJIEMEHTHI TEOPUU BEPOSITHOCTEN 124 1
YpaBHEHHUsI 1 HEPABEHCTBA C IBYMs IIEPEMEHHBIMU 14y 0
Hrorosoe noBropeHune 244 1
Uroro 136u 6
I'eomerpus — 11 knace
Meto1 KOOpAUHAT 144 1
Tena BpaieHus 18u 1
OO0BEMBI TET 164 1
Pemenue 3aga4 Ha NOBTOpEHUE 204 1
Uroro 684 4
Bcero 3a yueOHbIH TONT 204y 10
TemaTnueckoe njannposanue ( 0a3oBbiii ypoBenb) 10 kiaace
No Tema Jlara
1 Anrebpanyeckue BbIpaKeHHs

2 JInHeiinbie YpaBHCHUA, HCPABCHCTBA U UX CUCTCMbI




Jlunelinas u kBagpaTudHas PyHKIIUN

KBagparHbie KOpHU

Hexkotopeie cBeneHys U3 IJIaHUMETPUH. YTJIbl U OTPE3KHU B OKPYKHOCTH

Pemrenne 3aJa4d ¢ UCII0JIb30BaAHHCM (baKTOB, CBsA3aHHBIX C OKPYXHOCTAMHA

KBagpaTHble ypaBHEHHS], HEPABEHCTBA U UX CHCTEMBI

[Iporpeccuu 1 MpOLICHTHI

O 00 N| o o1 | W

MHoxecTBa, mepeceyeHne 1 00beAMHEHNE MHOKECTB

10 YucnoBble MHOXKECTBA HA KOOPAMHATHOM MPsMON

11 Pemrenne npocTeIX 3a1a4 HAa TOKA3aTENBCTBO

12 Pemienue 3a1au ¢ UCIIOJIb30BAaHUEM TEOPEM O TPEYTOJILHUKAX, COOTHOILIEHUH B IPSIMOYTOJIbHBIX TPEYrOJIbHUKAX.
13 YTBepkeHue (BbICKa3bIBaHUE), OTPULIAHUE YTBEPKICHUS

14 BxoaHo# KOHTPOJIb

15 JlelicTBUTENBHBIC YHCTIA

16 [TonsiTHE Mpeiena YucIoBOM MOCIe10BaTEIbHOCTH

17 beckoneuHo yObIBaroIias reoMeTpuuecKasi Iporpeccus

18 Pemenue 3a1a4 ¢ ucnonb30BaHueM (DaKTOB, CBS3aHHBIX C YETHIPEXYTOIEHUKAMHE

19 Pemenue 3a1au Ha U3MepeHMs Ha MIIOCKOCTH, BBIYMCICHUS JUIMH U TUIOINAAeH

20 [Tpumenenue GopMyIibl CyMMBbI OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON Mporpeccun
21 [TepeBos OOBIKHOBEHHOM IpOOH B AECATUYHYIO (IEPUOANYECKYIO) IPOOH

22 [lepeBo mepuonyYecKoil 1ecATUUHOM ApoOU B OOBIKHOBEHHYIO

23 Apudmerndeckuil KOpeHb HaTYPaJIbHON CTENICHH

24 Pemenue 3amau ¢ MCTOIb30BaHUEM CBONCTB (DUTYp HA IIIOCKOCTH

25 Penrenue 3a1a4 ¢ TOMOIIBIO0 BEKTOPOB U KOOPJIUHAT

26 CaolicTBa KOpHS HaTypaJlbHOMN CTETIEHU




27

[IprMeHeHre CBOMCTB KOPHS HATYpaJIbHOM CTEIEHHU

28 JleiicTBUS ¢ KOPHSIMH HATypajIbHOW CTENEHU U3 YUCEN

29 CrerneHsb ¢ 1eCTBUTENBHBIM IOKAa3aTEIEM

30 [Tpenmer crepeomeTpun. AKCHOMBI CTEPEOMETPUU

31 HekoTopsie ciencTBus U3 akCHoM

32 CBoiicTBa CTENEHHU C ACHCTBUTEILHELIM IIOKA3aTEIIEM

33 IIprmeHeHre CBOMCTB CTENEHHU C IEUCTBUTEIIBHBIM MOKA3aTEIEM

34 [TpeoOpa3oBaHus HECTOKHBIX BEIPAKEHUH, COJIEpKAIUX CTETIEHU

35 [Ipeo6pa3oBanust HECTOKHBIX BBIPAXKEHUM, COIEPIKAINX KOPHU

36 Pemienue 3a1au Ha IPUMEHEHUE aKCHOM CTEPEOMETPUU U CIEJICTBUM U3 HUX
37 [TapannenbHble npsiMbIE B IPOCTPAHCTBE

38 ToxnecTBeHHbIe TPe0OpPa30BaHUs BBIPAKEHHH, BKIIOYAIOLIUX CTEIIEHU U KOPHU
39 Temaruueckoe perieHne 3aaa4d

40 "CreneHb ¢ 1eHCTBUTENBbHBIM MoKa3aTeneM" KontponbHas padora Ne 1
41 CrenenHas GpyHKUIUSA

42 [TapamiensHOCTE IPAMOM U INIOCKOCTH

43 Pemenue 3a1a4 Ha nmapayuieaIbHOCTh MPSIMOM U IJIOCKOCTH

44 CBolicTBa CTENIEHHON (PYHKIIMH

45 I'padux crenenHoi pyHKIMU

46 [TprmeHeHue CBOMCTB cTeNeHHON (PyHKIUN

47 Haubounbiiee n HanMeHblee 3Ha4eHNUs QYHKIUN

48 [TapannenbHOCTH MPSIMOI U TIIOCKOCTH. Pemenue 3agau

49 B3anmMHoe pacrionoskeHue npsiMbIX B IPOCTPAHCTBE

50 B3anmHuo oOpatHbie (HyHKIIHH
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['padpuku B3auMHO 0OpaTHBIX (DYHKITHI

52 Crnoxnble QyHKIIH

53 JpoOHo-nuneiiHast GpyHKISA

54 CxpemmBaronecs mpsmolie

55 Yroa Mexay npsiMbIMU

56 [TpeoOpa3oBanus rpaukoB GyHKIMNA: CABUTH BJIOJIb KOOPJUHATHBIX OCEH, pacTsKEHHE, CKaTHE
57 PaBHOCWIBHBIEC YpaBHEHUS U HEPABCHCTBA

58 HppanmonansHblie ypaBHEHUS

59 [Ipocreitmme nppanuoHaIbHbIE YPABHEHUS

60 [TapannenbHble INIOCKOCTH, X CBOMCTBA

61 Pemenne 3a1a4 Ha IpUMEHEHNE CBOMCTB MApAJUIEIbHBIX INIOCKOCTEN
62 [Tpocreiinume uppanroHaaIbHble HEPABEHCTBA

63 Temaruueckoe perieHne 3aaa4d

64 "Crenennas ¢pynkuusa" KontponpHas padota Ne 2

65 [Toka3zarenbHas (GyHKIHMS, ee CBOMCTBA U rpaduk

66 Pemenue 3axau o teme "TlapamiensHOCTh MPSMBIX U IIOCKOCTEH"
67 «[TapamienbHOCTD MPSIMBIX U MI0cKocTel» KoHTponbHas pabora Ne 1
68 CgoiicTBa u rpaduk moxkazaTeabHON GYHKIUU

69 ITokxazarenbHblE ypaBHEHUS

70 Pemenne nmpocTedmmx noka3aTeabHbIX YPABHEHUN

71 Penenne HecI0KHBIX TOKA3aTENbHBIX YPAaBHEHUH

72 Tetpasap

73 [Tapannenenunen

74 Pelienne HeCI0KHBIX MMOKA3aTENbHBIX HEPABEHCTB
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MCTOI[BI PEUICHUA TOKAa3aTCJIbHBIX HCPABCHCTB

76 I'paduueckue METObI PELICHUsT yPAaBHEHUH 1 HEPABEHCTB
77 CucreMsl 10Ka3aTeIbHbIX YPABHEHUM

78 [TocTpoenue ceueHuit

79 [lepnieHIUKYysIpHBIE IPSIMBIE B IPOCTPAHCTBE

80 I'padpuaeckoe perieHrne HEPaBEHCTB

81 Hecnoxuele mokasarenbHble ypaBHEHHUS U HEPABEHCTBA
82 HecnoxHble moka3aTenbHble CHCTEMbl YPABHEHUI U HEPABEHCTB
83 Temaruueckoe perieHne 3a1a4q

84 [TapannenbHble NpsMble, NEPHIEHIUKYIISIPHbIEC INIOCKOCTH
85 IIpu3Hak neprneHAUKYJIIPHOCTH IPSIMOU U INIOCKOCTH

86 "ITokazarenbHas pynkuus" Kontponbnas padorta Ne 3

87 Jlorapudm ymncna

88 CgoiicTBa orapugmon

89 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI

90 Teopema 0 TpsSMOiA, IEPIEHIUKYISIPHOH K IMIIOCKOCTH

91 Pemienue 3a1a4 Ha NepHeHIUKYISIPHOCT IPSIMON U TIIOCKOCTH
92 [TpeoOpa3zoBanue nmorapu(hMUIECKAX BHIPAKCHUN

93 VYnpoiueHue BeIpaKeHUH, colepKalux Jorapupmbl

94 Jlorapudmuueckas GyHKIUS, €e CBONCTBA U rpauK

95 [TpeoGpa3zoBanus rpadukoB norapupmMudeckux GyHKIUI
96 [leprieHAUKYIISAp ¥ HAKIIOHHBIE

97 TeopeMa 0 TpEX nepneHAUKYIApax

98 [TpumeHeHne CBOKCTB JTorapu(MUIECKOr QyHKIHH
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Jlorapudmuueckre ypaBHEeHUs

100 Crioco0sb!1 pereHust JorapupMUIECKUX ypaBHEHUN

101 Pemenune norapupMuveckux ypaBHEHHH Pa3IMYHBIMUA CIIOCOOAMH

102 Yroa Mexay npsSMoil ¥ TNIOCKOCTBIO

103 TemaTuueckoe pelieHue 3aaau

104 Pemenue norapudmMuyeckux ypaBHECHUI

105 Jlorapudmuueckre HepaBeHCTBA

106 Pemenue norapudpMuyecknx HEpaBEHCTB

107 [TpumeHeHne CBOKCTB Jorapu(MUIeCKOi (QyHKINH MTPH PEIICHUN HEPABEHCTB
108 JIByrpaHHbIf yromn

109 [Tpu3Hak nepreHuKyIIpHOCTH JBYX IIOCKOCTEN

110 ['padmyeckue MeToAbI perieHus JIorapupMUIECKIX YpaBHEHUN 1 HEPABEHCTB
111 Jlorapugmuueckue ypaBHEHHs, COAEPKAITUE MOTYITh

112 Jlorapugmuueckue HEpaBEHCTBA, COACPIKALINE MOTYIIb

113 Cucremsl orapu(pMUYECKUX YpaBHEHHH

114 IIpssMOYTOJIBHBIN MTapajuIeIeIUIIE]

115 Pemenue 3anau no teme "llepneHUKyIIpHOCTD NPSIMBIX M IIIOCKOCTEH"
116 Cucremsl jorapuMUUECKUX HEPABEHCTB

117 Cuctemsl norapu(pMUUECKUX YpaBHEHHH U HEPABEHCTB

118 «Jlorapudmuueckas pynkus» Konrponsnas padora Ne 4

119 Paguannas mepa yria, TpUrOHOMETpUYECKask OKPY>KHOCTh

120 «[lepneHAUKyAIPHOCT NPAMBIX U TUIOCKOCTe» KoHTponbHas padora Ne 2
121 [TonsiTHE MHOTOTpaHHUKA

122 [ToBOpOT TOUKH BOKPYT Hayajga KOOpJIUHAT




123 [ToBOPOT TOUEK ENMHUYIHON OKPY>KHOCTH

124 Omnpenenenue cuHyca, KOCUHyca M TaHI'€HCa yria

125 Cunyc, KOCUHYC, TAHT€HC, KOTAHTE€HC TPOU3BOJIBHOTO YTJIa

126 [Tpusma. [1nomaae moBepxHOCTH

127 [Ipu3ma. Pemenue 3agau

128 3HaKM CHUHYCa, KOCMHYCa M TaHTeHCa yria

129 3aBUCUMOCTbh MEX/1Yy CUHYCOM, KOCHHYCOM M TAHT'€HCOM OJTHOT'O ¥ TOTO XK€ yTria

130 VYrpouieHue BoIpaKeHUH, CoAepKalluX CUHYC, KOCHHYC U TAHT€HC OJJTHOTO U TOTO K€ yIiia
131 OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA

132 Pemenue 3a1a4 Ha HaXOX/IEHUE TUIOIIAIU TTIOBEPXHOCTH MPSMOM MPU3MBI

133 [Mupamma

134 [IpuMeHeHrne TPUTOHOMETPHYECKUX TOXKICCTB

135 [IpeobpazoBanme TPUTOHOMETPUUYECKHUX BHIPAKEHHH C ITOMOIIBIO TOXK/IECTB
136 CuHyC, KOCUHYC U TaHT€HC YTJIOB (L U -0

137 DopMyIIbl CIOKEHUS

138 [IpaBunbpHas U yceueHHas MUPAMUIBI

139 [TpaBunbHas U yceueHHas nmupaMubl. Pemenue 3a1au

140 [Ipumenenue popmyn craoxeHus

141 ITpeoOpa3oBaHue BbhIpaKEHUH C MOMOIIBIO (POPMYJIT CIIOKEHHS

142 CuHyc, KOCUHYC U TaHT€HC JABOWHOTO yria

143 [Tpumenenue popmys 1BOIHOrO aprymeHra

144 Pemenue 3a1a4 Ha HAXOXKJICHHUE TUIOIIAIA TIOBEPXHOCTH MPABUIBHON MUPAMHUIbI
145 Brruncnenue 31eMeHTOB IPOCTPAHCTBEHHBIX (PUTYD

146 CuHycC, KOCUHYC U TaHT€HC TIOJIOBUHHOT'O yTJia




147 [Tpumenenue Gpopmys1 TOJIOBUHHOTO apryMeHTa

148 ®opMyJIbl IPUBEACHUS

149 [Tpumenenue GpopmyIt MpUBEACHHS

150 Cummerpus B npoctpaHcTse. [IpaBuibHbIN MHOTOrpaHHUK
151 IIpaBunbpHBIN MHOTOTpaHHUK. Pemenue 3anaq

152 Pabota ¢ popmynamu npuBeaeHUS

153 CymMa ¥ pa3HOCTh CHHYCOB

154 CymMa 1 pa3HOCTb KOCHHYCOB

155 [IpeoOpazoBanre TPUTOHOMETPUUYECKUX BHIPAKECHUM

156 [Tnomaab MOBEpXHOCTH NPABUIIbHBIX MHOIOI'PAaHHUKOB

157 Pemenue 3anay no teme "MHororpanHuku"

158 «Tpuronomerpuueckue popmyns» Konrponabnas padora Ne 5
159 ApPKKOCUHYC YHuCla, apKKOCUHYC OTPHUIIATEIIBHOTO YKCa

160 YpaBHEHHE COS X = a

161 Pemenue npocTedImx TpUroHOMETPUYECKUX YpaHEHHH, COJepKaIIX KOCUHYC
162 TemaTuyeckoe pelieHue 3a1ad

163 «MHuororpanauku» KonrposnbHas padora Ne 3

164 [Tpumenenue popMyI1 KOpHEH ypaBHEHUS COS X = a

165 ApKCHHYC yHCla, apKCUHYC OTPUIATEIbHOIO YUCIIa

166 VYpaBHeHHeE Sin X = a

167 Pemenune npocteimmx TPUrOHOMETPUYECKUX YPAHEHUH, COIEpKAIUX CHHYC
168 [TonsiTue BeKTOpa B MpocTpaHCcTBe. PaBeHCTBO BEKTOPOB

169 CroxeHue ¥ BbIUUTaHUE BEKTOPOB

170 [Tpumenenue popMyI1 KOpHEH ypaBHEHUS Sin X = a




171

ApKTaHTEHC 4HClia, apKTaHT'€HC OTPULIATEIbHOTO YHCTa

172 VYpaBHeHue tg X = a

173 ApKKOTaHTEHC uucia. YpaHeHue ctg X = a

174 YMHOXEHUE BEKTOpa Ha YHCIIO

175 KomrutanapHbie BEKTOPBI

176 [Ipocreiimye TPUTOHOMETPUYECKUE YPABHEHHS

177 TpuronoMmeTpuieckue ypaBHEHHUsI, CBOISIIUECS K alreOpandecKum
178 OaHOpOHBIE TPUTOHOMETPUYECKUE YPABHEHUS

179 Merton pa3iioxKeHus: Ha MHOKHUTEIN

180 [TpaBuio mapasienenurena

181 Pa3nosxeHne BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
182 Meroa 3aMeHBI HEU3BECTHOTO

183 TpuronomeTpuyeckrue HepaBeHCTBA

184 Pemenue npocTedimx TpUroHOMETPUIECKUX HEPABEHCTB

185 Perienue cucteM HECIOKHBIX TPUTOHOMETPHUECKUX YPaBHEHUN
186 TemaTuyeckoe pelieHue 3a1ad

187 «BexTtops! B npoctpancTBe» KonTponbHas padorta Ne 4

188 "Tpuronomerpuueckue ypaBHeHus" KontposbsHas padora Ne 6
189 [ToBropenue. CteneHs ¢ 1eHCTBUTENBHBIM MTOKa3aTeIeM

190 [ToBropenue. CreneHHast GyHKIUS

191 [ToBropenue. [TokazatenbHast QyHKIHS

192 AKCHOMBI U CIEACTBUS U3 HUX

193 [TapaniaenbHOCTb NPAMBIX U INIOCKOCTEN

194 [ToBTOpenue. Jlorapudmuueckas GyHKIUS




195

[ToBTOpeHue. Pemenrne HECIOKHBIX pallMOHATIBLHBIX YPABHEHU U HEPABEHCTB

196 IToBTOpenue. Pemenre NpocTeNmnX HPPALMOHAIBHBIX YPABHEHUS U HEPABEHCTBA
197 ['ogoBast koHTpOIBHAsS padoTaNe 7
198 [TepneHAMKYISIPHOCTD MIPSMBIX U IJIOCKOCTEH
199 ['omoBas koHTposibHAS padoTa Ne 5 o Kypcy reomerpun
200 [ToBTOpEHKE M MPUMEHEHHE TPUTOHOMETPHUIECKUX (OPMYIT
201 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUIN U HEPABEHCTB
202 O06o001IeHre U3y4EeHHOTO MaTepHrala
203 Ob6o6maromee moBropenne. Teopema o TpEX MEPHEHIUKYIISIPaxX
204 HroroBoe noBropenue. Pemenue 3amau
TemaTnueckoe niannpoanue ( 0a3oBblii ypoBeHs) 11kiaace
No Tema ara
1 BeipaxeHnus u npeobpa3zoBaHusl BEIPaKEHUI.
2 VYpaBHeHUs 1 HEpaBEHCTBA
3 Cucrembl ypaBHEHHI
4 DyHKIMU U UX CBOWCTBA
5 [IpsMoyronbHas crucTeMa KOOPAMHAT B IIPOCTPAHCTBE.
6 KoopauHats! BekTOpA.
7 O6unacTh onpeeneHus: TPUTOHOMETPUYECKHUX (YHKIUI
8 MHOXeCTBO 3HAUE€HUH TPUTOHOMETPUUYECKUX (PYHKIUI
9 YeTHOCTb, HEYETHOCTh TPUTOHOMETPUUECKHUX (DYHKIIUI
10 TemaTuueckoe pelieHue 3agad
11 CBs13b MeX1y KOOpPIMHATAMHU BEKTOPOB M KOOPJIWHATAMH TOYEK.
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[Ipocreiinue 3a7a4u B KOOpAUHATAX.

13 [leproAMYHOCTH TPUTOHOMETPUUIECKUX (PYHKIUI

14 TemaTnyeckoe pelieHne 3a1a4d

15 CoiicTBa (hyHKIIMU y=COS X U €€ TpauK

16 Pa6oTa ¢ rpadukom pyHKIIMH y=COS X

17 Pemenne remarnueckux 3aaad.

18 VYT0a MeX1y BEKTOpaMHU.

19 CpoiicTBa (yHKINHU y=Ssin X U ee rpaduk

20 Pabora c rpagukom QyHKIHH y= sin X

21 CoiicTBa u rpadukn GyHKIMNA y=tg X U y=ctg X

22 Pabora c rpapukamu pyHKIUN y=tg X U y=ctg X

23 CKaJsipHOE MTPOU3BEICHUE BEKTOPOB.

24 CBolicTBa CKaJISIpPHOTO IIPOU3BEICHUS BEKTOPOB

25 TemaTnyeckoe pelieHue 3a1a4d

26 3HAaKOMCTBO C OOpaTHBIMU TPUTOHOMETPUIECKUMHU (PYHKIUSIMHU

27 I'paduixy 06paTHBIX TPUTOHOMETPUUECKUX (PYHKITHUIA

28 TemaTuyeckoe pelieHne 3aaad

29 VYriabl MEXIy OPSIMBIMU U IIJIOCKOCTSIMU.

30 Pemnrenne remaTndeckux 3amad.

31 OneMeHTapHble YpaBHEHUS ¢ 0OpaTHBIMU TPUTOHOMETPUUYECKUMHU (PYHKLIUAMHU

32 Pemenne sneMeHTapHBIX ypaBHEHHH ¢ OOpaTHBIMU TPUTOHOMETPHUECKUMHE (PYHKITHSIMH
33 I'paduueckuii MeTo 1711 pelIeHHsI MPOCTEUIINX TPUTOHOMETPUUECKHUX YpaBHEHU
34 ['padrueckuii MeTOT peIeHus JIeMEHTapPHBIX TPUTOHOMETPHUECKUX HEPABEHCTB
35 YpaBHEHME MIIOCKOCTH.

36 JIBM>KEHUS B IPOCTPAHCTBE: LIEHTPAJIbHAS, OCeBast U 3€pKaJIbHasi CHMMETPHH.

37 TemaTnyeckoe pemieHne 3a1aq

38 KonTtponbHast padora Ne 1

39 [TocnenoBareabHOCTH




40

Ornpezenenne npesaena mociaea0BaTeIbHOCTH

41 JIBMKEHHUs B IPOCTPAHCTBE: NApAJLIEIbHBIA IIEPEHOC, IIOBOPOT OTHOCUTEIIBHO MPSIMOM.
42 [IpeoOpazoBanue mo00us1, TOMOTETHS.

43 Pemienue 3a1a4 Ha MOCIIE0BATEILHOCTH

44 Beruucnenue sneMeHTapHbIX HPEEoB

45 Omnpenenenue npenena GyHKIUN.

46 CgoiicTBa ipenenoB (yHKIIUH.

47 Pemenne remarnueckux 3aaad.

48 K/p Ne 1 no Teme «MeToa KOOpAMHAT B IPOCTPAHCTBE. J{BUKEHU.
49 [lonsiTHe HENpepbIBHOCTU (DYHKIUU.

50 Pabora co cBoiicTBamu QpyHKIMI

51 Ornpenenienne MponU3BOTHOM.

52 Haxosxaenue npon3BoIHBIX 3JIEMEHTAPHBIX (QYHKIUH.
53 [Tonstue unnuuapa. Pa3sepTka nuauHIpa.

54 [Tomane MOBEpXHOCTU LUITUHIPA.

55 [TpaBuna qudpepeHIUpPOBaHUS CYMMBI U Pa3HOCTH

56 [IpaBuna quddepeHurpoBanms MPOU3BEACHUS

57 [TpaBuna quddepeHpoBaHus YaCTHOTO

58 BrIiHECEHME MHOKUTENS 3a 3HAK IPOU3BOAHON

59 [TonsiTue konyca. Pa3BepTka KoHyca.

60 [Tnomaae MOBEPXHOCTH KOHYCA.

61 [Tpou3sBoiHas CIOXKHON QYHKIIUU

62 [Tpon3BoHBIE CTETIEHHON QYHKITUU

63 VYrnoBoit k03¢ pUIHEeHT npsMoin

64 I'eomerpuueckuii u GpuU3NIECKUN MBICIHA TPOU3BOIHON
65 Y ceu€HHBII KOHYC.

66 [Inomane MOBEpXHOCTH YCEUEHHOTO KOHYCA.

67 YpaBHEeHHE KacaTeIbHOM




68

3aga4yu Ha ypaBHEHHUE KAacaTeJIbHOMN

69 Temaruueckoe perieHne 3a1a4d

70 Kontponbnas padora No 2

71 Cdepa u map.

72 YpaBuenue chepsl.

73 Bospacranue n yosiBanue QpyHKIUH.

74 3anaun Ha HAXOXKJCHHUE TIPOMEKYTKOB 3HAKOIIOCTOSTHCTBA
75 OKCTpeMyMbl (QYHKIUH.

76 Touku MUHUMYMa U MaKCUMyMa.

77 B3aumHoe pacnionoxenne chepsl U TUIOCKOCTH.

78 KacarenbHast mI1ocKocTh K cdepe.

79 Heo6xoauMoe ycioBue 3KCcTpemMyMma.

80 CranuoHapHbIe M KPUTHYECKUE TOUKH.

81 JlocTaTo4HOE yCIOBUE IKCTPEMyMa.

82 HauGonpiiee u HauMmeHsblee 3Ha4eHUS YHKIIUA HA OTPE3KE.
83 [Tnomane moBepxHOCTU CHEPHI.

84 BsanmMHuoe pacrionosxeHue cepbl U IPSIMO.

85 HauOonpiiee u HauMeHblee 3Ha4eHUs GYHKLIUU Ha HHTEpBAJIE.
86 Haxoxneaue HanOOIBIINX 3HAYEHUHN BEITHYNH

87 HaxosxneHne HauMeHbIINX 3HAYeHUH BETMYUH

88 DNeMEeHTapHBIC 3a7a4d Ha ONITHUMHU3AIINIO.

89 Pemenne TemaTinueckux 3anad.(T)

90 MHororpaHHuKHy, BIIUCAaHHBIE B cepy.

91 Temarnueckoe perieHue 3aaad.

92 [Toctpoenue rpaduKoB QyHKIIHIA.

93 Pabota ¢ rpaduxamu.

94 KonTtponbHas padora Ne 3

95 MHororpaHHMKH, OUCaHHbIE OKOJIO C(EpHIL.




96

Kom0OuHanmuu MHOTOrpaHHUKOB U T€J BpalleHHUS.

97 [lepBooOpa3nas

98 [IpaBuna HaXOXKICHUS IEPBOOOPA3ZHBIX

99 [Tnomans KpUBOJIMHEHHON Tpanenuu

100 HHTerpai u ero BEIYHCICHHE

101 Pemenune remaTnueckux 3aznad.

102 K/p Ne 2 o Teme :"lununnp, konyc, map"

103 ®opmyna HeroToHa - Jleitbauna

104 [Tpocreiinme 3a1a4u H a BBIYUCICHUE TUIOMIAICH (GUTYp C TOMOIIBIO HHTErpaia
105 Beraucnenue minomianeit gpuryp

106 TemaTnyeckoe pelieHne 3a1a4d

107 Cdepa, BiucanHasi B MUIMHIP U KOHYC

108 CeueHus MIWIMHAPA U KOHYCA

109 0630pHOoe noBTOpenue no Teme «llepBoodpaznas»
110 Pemenue 3anau no teme «llepBoodpaznas»

111 Konrtponsnas padora Ne 4

112 [ToHsATHS KOMOMHATOPUKH.

113 [TonsTne 06béMa. O6BEM MPSIMOYTOJIBHOTO Mapasliesenunesa.
114 O0BbEéM TPSIMOI IPU3MBIL.

115 ITpaBuiio nmpoun3BeaeHUS.

116 Pasmenienus ¢ nOBTOpEHUSMU.

117 [TepecTaHOBKH.

118 Pazmermenus 6€3 mOBTOpEHUIN.

119 O0BEM TUIHHIIPA.

120 3amauyu Ha BRIYUCIIEHHE 00BEMA

121 Coueranus 6e3 TOBTOPEHU

122 3HakoMCcTBO ¢ OMHOMOM HploTOHA

123 CoueraHus ¢ TOBTOPEHUSMHU.




124 TemaTnyeckoe pemieHne 3aaa4q

125 OO0BEM HaKIIOHHOW TTPU3MBI.

126 O0BEM THpaMUIbL.

127 Kontponbnast padora Ne 5

128 BepositHOCTE cOOBITHS. BUIBI COOBITHIA.

129 [IpoTHBOMOIOKHEIE COOBITHS

130 Kraccuueckoe onpesencHnue BEposITHOCTH

131 O0bEM KoHYyCA.

132 O0bEM HAKIIOHHOUM MPU3MBI, MUPAMUbI U KOHYyca. Pemenue 3amay.
133 CrnoxeHre BEpPOSTHOCTEH.

134 VYcnoBHas BEpOSTHOCTD.

135 He3aBucumocTs coObITHI

136 TemaTuyeckoe pelieHue 3aaa4d

137 OO0BEM yceueHHOro KOHyca.

138 Pemenne rematnueckux 3aaad.

139 BeposTHOCTB Tpon3BeIeHNUS HE3aBUCHUMBIX COOBITHIA.
140 3amaun Ha BEPOSATHOCTH

141 Pemenue TemMaTnuecKkux 3agau

142 Omnpenenenne KOMIUIEKCHBIX YHCEN.

143 K/p Ne 3 no reme «O0BEM npU3MBbl, MUPaAMUIbl, KOHYCA»
144 O0nBEMm mrapa.

145 CrnoxeHue 1 yMHOKEHUE KOMITJIEKCHBIX YHCET.

146 Omnepanusi BBIMUTAHUS U JEICHUA.

147 I'eoMeTpuueckas HHTEPIIPETAIHS KOMITJIEKCHOTO YHUCIIA.
148 JlelicTBUS ¢ KOMITJIEKCHBIMU YUCIaMU.

149 O0BEM MIapOBOTO CErMEHTA, IIIAPOBOTO CJIOS U MIAPOBOTO CEKTOPA.
150 [Tnomaap moBepxHOCTH CHEPHI.

151 YMHOXKEHUE U JIETIEHUE KOMITJIEKCHBIX YHCEIT




152 [IpeoOpa3zoBanue BeIpaKEHUN C KOMITJIEKCHBIMU YHCIIAMH.
153 npocTeiiiiiee ypaBHEHUE C KOMIUIEKCHBIM HEM3BECTHBIM.
154 KBanpaTtHoe ypaBHEHHE C KOMITJIEKCHBIM HEU3BECTHBIM.
155 [Tpumenenue GopMyII TPy PEIICHUN 33]1a4.

156 Hcropust KOMIUIEKCHBIX YUCE

157 Temarnueckoe pelieHue 3aaaqy

158 Pemenue TekCTOBBIX 3a1a4

159 Anrebpanyeckue ypaBHEHHUS.

160 MeTtoa pasnoXKeHus: Ha MHOKHTEIN

161 Pemenue 3anay no teme

162 K/p Ne 4 no teme «O0BEM 1m1apa, miaomaab chepon».

163 MeTto1 BBEIEHUSI HOBOI'O HEM3BECTHOTO

164 @YHKIMOHAIbHO-TpadUIECKUIl METOA

165 KomOuHMpOoBaHHBIE METOIBI PEILICHUS] ypaBHEHUI

166 Pemenne ypaBHeHUI pa3mMuHBIMU METOIAMH

167 Pemenne crepeomMeTpuyecKux 3a1ay

168 Pemienue nuaHuMeTpUYECKUX 3a1a4

169 KomOuHnpoBaHHbIe cIOCOOBI peLIeHus

170 Meron pacKpbITusI MOAYJIEH HA IPOMEKYTKAX

171 Pemenue ypaBHeHMI, COAEPKALIUX 3HAK MOJYJIS

172 AHaIuTHYECKHE IPUEMBI pEellIeHNs YpaBHEHUN

173 [TonoGue B mpoCTpaHCTBE.

174 OTtHomeHne 00BEMOB U TUIONIAACH MOBEPXHOCTEH MOT0O0HBIX UTYD.
175 ['paduueckue mpreMsl pereHus

176 Pemenne cMenanHbIX ypaBHEHUM

177 KomOuHMpoBaHHBIE CLIOCOOBI peLICHUS

178 KonrponsHas padora

179 AkcuoMsl crepeomeTpun. [lapamienbHOCTh MPSAMBIX, MAPAIIIEIBHOCTh MPSIMOM U MIOCKOCTH.




180

CxpemuBaromuecs npsimbie. [lapanienbHOCTh MIIOCKOCTEH.

181 PaBHOCWIIbHBIE HEPABEHCTBA U HEPABEHCTBA CIICICTBUS

182 OO01re METOTbI peleHu

183 Pemenune npoOHO-parioHAIEHBIX HEPABEHCTB

184 Pemenre nppamnroHagbHBIX HEPABEHCTB

185 [IeprieHIUKYIAPHOCTD NPSMOM U IJIOCKOCTH.

186 Teopema o Tpex nepHeHANKYIIApaXx.

187 Peuienne HepaBeHCTB CO 3HAKOM MOJYJIS

188 Pemrenne KoOMOMHMPOBAHHBIX HEPABEHCTB

189 Pemienne cMerraHHBIX HEPAaBEHCTB

190 [Toka3zaTenbHbIC HEPAaBEHCTBA

191 Yron Mexay npsiMoil U IJIOCKOCThIO. JIByXTpaHHBIM YTroJl.

192 [lepneHIMKyYISIpPHOCTD MJIOCKOCTEH.

193 Jlorapudmudeckue HepaBeHCTBA

194 l'onmoBas koHTposBHAS paboTa

195 I'omoBas KOHTpoOsBbHAs paboTa

196 CniocoObl ¥ METOJIbI PEIIEHUsI CUCTEM YPABHEHUM C IBYMSI HEU3BECTHBIMU

197 Poxwr maTemaTuku B pa3Butun Poccun.

198 M3BecTHBIE METO/IBI IPU PELICHNU CTaHAAPTHBIX U HECTAH/IAPTHBIX MaTeMaTUYeCKHUX 3a1a4. OCHOBHbIE METObI
JI0Ka3aTeIbCTBA, POBECHHUE JTOKA3aTEIbCTB M BHITIOJHEHUE OIPOBEPIKEHUH.

199 MaremaTHueckue 3aKOHOMEPHOCTH B OKPY>Karollel efCTBUTEIbHOCTH. .

200 [Ipocreiinme mporpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI TIPU PEIICHUHN
MaTeMaTHYECKUX 3ajiau.

201 Muororpannuku .Tena 1 mOBEpXHOCTH BpallleHHUS.

202 [Tonxomp! K pemeHuto NpocTeHINX 3a1ay ¢ napaMeTpamH .

203 [TpocThie mapaMeTphl B ypaBHEHHSX, HEPABEHCTBAX

204 OOBembl Ten U TUIOIIAN UX oBepxHocTeld. KoMOMHaIuu Te BpaleHus..




