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HOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma kypca «Mamemamuka: anzedpa u HaA4a1a MAMeMaAmMuU4ecKo2o
ananu3a, ceomempus. 10 — 11 knaccol» coOCTaBJIeHA HA OCHOBE:
o O@enepanpHoro 3akoHa ot 29.12.2012r1. Ne 273-®3 «0O6 obpazoBanun B Poccuiickoii

denepauuny.

e [lIpukaza Munucrepcra oopazoBanus u Hayku P® ot 17.05.2012r. Ne 413 «O0 yrBepKaeHUH
(benepadbHOTO  TOCYAapCTBEHHOTO  00pa30BaTeNbHOTO  CTaHJAApTa CPEJHEro  OOIIero
00pa3oBaHUY.

e [lpukaza Munnpocsemenus Poccun ot 20 mas 2020 r. Ne 254 «O0 yrBepkIeHUU
(denepanbHOro NeEpeyHs YYEOHHKOB, IOMYIIEHHBIX K HCIOJIb30BAHUIO NPU peaau3aluu
MMEIOIUX TOCY/apCTBEHHYIO aKKpeIUTalMi0 00pa30BaTelbHBIX MpPOrpaMM HayaJlIbHOTO
o01iero, OCHOBHOTO  OOIIEro, CpeaHero oO0mero oOpa3oBaHUS  OpPraHU3AIUSMU,
OCYILIECTBIISIOUIUMU 00pa30BaTEIbHYIO JESTEIbHOCTh

e [Ipukaza Munnpocseuenust Poccun ot 23 nexadpst 2020 r. Ne 766 «O BHeCEeHHHN U3MEHEHU B
(denepanbHbIl NEepeyeHb YYEOHMKOB, JOMYIIEHHBIX K MCIOJIB30BAaHUIO MPH peaTr3aluu
MMEIOIUX TOCY/IapCTBEHHYIO aKKpEeIUTAlMI0 0O0pa30BaTeNbHBIX MPOrpaMM Ha4yaJIbHOTO
00111eT0, OCHOBHOTO OOIIEro, CpemHero oOIero oOpa3oBaHUs, YTBEPXKIEHHBINH MPUKA30M
Munnpocsenienus Poccun ot 20 mast 2020 r. Ne 254

e [locranoBnenus ['TaBHOrO rocy1apCTBEHHOIO CaHUTapHOro Bpada Poccuiickoit @enepannu ot
28.09.2020 Ne 28 "OG6 yrBepxkaeHun canutapHbix npasun CII 2.4.3648-20 "CanutapHo-
SMUAEMUOJIOTHYECKHe TpeOOBaHUS K OpraHu3alMsM BOCIUTAaHUS M OOY4EHHUs, OTAbIXa M
03/I0pOBJIeHUs JeTeil U Mosoaexku" (3apeructpupoBat 18.12.2020 Ne 61573).

e (C ydyeroM aBTOPCKOM MporpamMMbl IO anreOpe M HayajlaM MaTeMaTHUYecKOro aHalu3a:
«Anrebpa u Havana MaremMarudeckoro anammza. CoopHuk padounx mporpamm. 10—11 kmaccsl
: mocobwue I yauTeneld o01meo0pa3oBaTeNbHBIX opranu3anuii» / coct. T. A. bypmucrposa, -
M.: IIpocBenienue, 2018.

e C yueroM aBTOPCKOM mporpammsl 1o reomerpun: «I'eomerpusi. COOpHUK pabOUUX MPOrPaMM.
10—11 xmaccel: mocoOue st yuuTenei o01eoOpa3oBaTeNbHBIX opranu3anuiiy / coct. T. A.
Bypmuctpoga, - M.: [Ipocsemenue, 2018.

e OcHoBHOI1 00pa3oBaTeNbHOM MporpaMmMbl cpeaHero odiero oopazopanuss MBOY «CII Ne34».

Vuebnsiii man  MBOY «CII Ne 34» Ha u3ydyeHue yriayOieHHOro ydyeGHOro mnpeamMera
«Maremartuka: anreOpa W Hayaja MaTeMaTM4YecKOro aHanusa, reomerpusi» B 10A  Kkmacce
TexHoJyiornyeckoro npoduis u B 10B kiacce ectecTBEHHO - Hay4HOTo HpoQuis OTBOAUT 6 4acoB B
Hezento, Bcero 204 ypoka; B 11A knacce Texnonorunueckoro npoduis u B 11B kimacce ecrecTBeHHO -
Hay4yHOTO MpoduiIsi OTBOAUT 6 YacoB B HeAem0, Bcero 198 ypokos.

VYuebubiii mman  MBOY «CII Ne 34» nHa usyueHue O0a3oBoro  ydeOHOro mnpeaMera
«Maremartuka: aireOpa M Hayajga MaTeMaTHYeCcKOro aHamusa, reomerpus» B 10b kiacce
IYMaHUTApHOTO Mpoduist OTBOAUT 5 wyacoB B Hexemo, Bcero 170 ypokoB; B 11b kiacce
T'YMaHUTApPHOTO NMPOdUIIst OTBOAUT 5 4acOB B HEJIEIIO, Bcero 165 ypoKoB.

JanHas pabouas Iporpamma OPHUEHTUPOBaHA Ha UCIIOJIb30BaHUE YMK:
Huxonbsckuit C.M., IlotanoB M.K., PemernukoB H.H. u np. «Martemaruka: anarebpa u Hadaia
MaTeMaTH4YeCKOT0 aHajIu3a, reoMeTpus. AnreOpa M Hadana MaTeMaTH4ecKoro aHanusa (0a30BbIA U
yrinyoneHssiii yposens) 10, 11», m3garensctBo «llpocBemenue», nuaug YMK Bxoaut B ceputo
«MI'Y — mxone» u YMK: Aranacan JI.C., byry3os B.®., Kagomues C.b. u ap. «Maremaruxa:
anreOpa M Hayaja MaTeMaTUYEeCKOro aHajiu3a, reomerpus. ['eomerpus (0a30BBI M yri1yOJeHHBIH
yposenb) 10-11», uznarensctBo «IIpocsemenuey», muausg YMK Bxonut B ceputo «MI'Y — mikoney.

IInanupyemoie pe3yniomamost 0C80eHUA YUeOHO20 npeOmema
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Ilhanupyemoie nuunocmuvle pe3ynbmamol 0C60eHUA npozpammuvl Kypca «Mamemamuka:
anzedpa u HA4ANA MaAmMeMamuiecKko2o ananusa, 2eomempusny 10-11 knaccog 001cHbL omparxcamp:

1) poccHiickyro Tpa)XJIaHCKYIO HICHTUYHOCTh, MAaTPHOTU3M, YBRKCHHE K CBOEMY HapOy,
YyBCTBA OTBETCTBEHHOCTH Iepen PoauHOM, roproctu 3a CBOM Kpai, cBor Poauny, mpouuioe u
HaCTosIIee MHOTOHAIIMOHAIBFHOTO Hapona Poccum, yBaKeHHE TOCYIapCTBEHHBIX CHMBOJIOB (Tepo,
¢uar, ruMH);

2) rpakJaHCKYIO MO3MIMI0 KaK aKTUBHOTO U OTBETCTBEHHOI'O WIEHAa POCCUMCKOTO OOIIeCTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TpaBa U 005S3aHHOCTH, YBAXKAIOIIETO 3aKOH M MPABOMOPSJIOK,
00JTaaromero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO NPHHHUMAIOUIETO TPaJAULMOHHBIC
HAI[MOHAJILHBIC U OOIICYEIIOBEYCCKUE TYMAHUCTUISCKUE U IEMOKPATHUSCKUE IICHHOCTH;

3) rOTOBHOCTb K CiIy’keHHIO OTEUECTBY, €0 3alIUTE;

4) chopMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKW W OOIIECTBEHHOU MPaKTUKHW, OCHOBAHHOTO HA JHAJOre KYJIbTYp, a TaKKe Pa3IMYHBIX (OopM
0O0IIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B IMOJIUKYJIBTYPHOM MHpE;

5) chOpMHPOBAHHOCTH OCHOB CaMOPAa3BUTHUS W CaMOBOCIUTAaHUS B COOTBETCTBHUU C
00IIe4YeIOBEeYECKIMHI IIEHHOCTSIMU U HIeIaMU T'PakKIaHCKOTO OOIIECTBa; TOTOBHOCTh U CIIOCOOHOCTH
K CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

6) ToJIlepaHTHOE CO3HAHWE U MOBEIEHHE B MOJUKYIBTYPHOM MHUpE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JIMAJIOT C JPYTUMU JIFOJMH, JOCTHTaTh B HEM B3aHMMOITOHMMAHHWS, HaXOJHUTh OOIIHE IENH U
COTPYIHHMYATh I WX JOCTHXKCHHS, CIIOCOOHOCTh TIPOTHBOCTOSTh HJCOJOTHH 3KCTPEMHU3MA,
HAI[MOHAJIU3MA, KCEHO(OOWH, JAWUCKPUMHHAIMKA [0 CONWAJIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM U JIPYTUM HETaTUBHBIM COIHATEHBIM SIBIICHUSM;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMM, JETHMHU MIIAJIIETO BO3pPAcTa, B3POCIBIMH B
00pa3oBaTesIbHOM, 00IIECTBEHHO TOJIE3HOM, YIeOHO-HCCIIeIOBATEIBCKOM, MMPOCKTHOM U IPYTUX BUIAX
NesITeNIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHHE Ha OCHOBE YCBOEHUS OOIIeUeI0BEYECKUX IEHHOCTEH;

9) TOTOBHOCTP M CHOCOOHOCTH K O0Opa3oBaHWIO, B TOM 4YHCIE CaMOOOpa3OBaHHUIO, Ha
MPOTSHKEHUU BCEW JKU3HU; CO3HATEIHHOE OTHOIIEHHE K HEMpPEephIBHOMY OOPa30BaHMIO KAaK YCIOBUIO
YCHENTHOM mpodhecCHOHATBLHON M 00IIECTBEHHOM JIEATEILHOCTH;

10) scTeTyeckoe OTHOILIEHHE K MHUPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) npuHATHE W peanu3alui0 LIEHHOCTEW 3J0pOBOro M Oe3omacHoro oOpasza >KW3HH,
MoTpeOHOCTH B (U3MYECKOM CAMOCOBEPILIEHCTBOBAHUH, 3aHATUSX CHOPTHUBHO-030POBUTEILHOMN
NesITeNIbHOCTBIO0, HETIPUSTHE BPEIHBIX MPUBBIUEK: KyPEHHUsI, YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHKOB;

12) OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3HYECKOMY U
MICUXOJIOTHYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK M APYTUX JIOACH, yMEHUE OKa3bIBATh MEPBYIO
MTOMOIIIb;

13) oco3naHHbIil BBIOOp Oymylieil mpodeccur M BO3ZMOXKHOCTEH peaan3anui cOOCTBEHHBIX
YKU3HEHHBIX IJIAHOB; OTHOIIIEHUE K MPO(ECCHOHANBHON NEATEILHOCTH KaK BO3MOKHOCTH Y4acTus B
pELIeHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIEeM;

14) chopMUPOBAHHOCTh HSKOJOTMYECKOTO MBIIIICHHUS, MOHUMAHUS BIMSHUS COI[HAJILHO-
HSKOHOMHYECKUX MPOLIECCOB HAa COCTOSIHME MPUPOJHOM U COIMAIBHOM Cpelibl; MPHOOpeTeHne OMbITa
AKOJIOTO-HANIPABIEHHOM JeSITENFHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHHE K CO3/IaHHI0 CeMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMENHOM KU3HMU.

ITnanupyemvie  memanpeomemmuvlie  pe3yibmamsl  0CE0EHUA  RPOZPAMMbBL  Kypca
«Mamemamuka: anzebpa u Hauana mamemamuueckozo auanusa, 2eomempusn» 10-11 knaccoe
0071)ICHBL OMPadICamp:

1) ymeHHE CaMOCTOSATENBHO OMNPENENATh IeTU JEATEIbHOCTH U COCTaBISATh IJIaHBI
JEeSITeNLHOCTH; CAMOCTOSTEIHHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESITEIHLHOCTD;
WCIOJIb30BaTh BCE BO3MOXKHBIE PECyPChI ISl JOCTHIKEHUS TIOCTABJICHHBIX IEIel U pean3aluy MIaHOB
NeSITENLHOCTH; BBIOMPATh YCIEIIHBIE CTPATETUH B PA3IMUHBIX CUTYAIHIX;



2) yMeHHME TPOAYKTHBHO OOIIAThCSI W B3aMMOJCHCTBOBATH B MpPOIlECCE COBMECTHOM
NEATeIbHOCTH, YYUTHIBATh IMO3UIMM JPYTMX YYAaCTHHUKOB JesATeNbHOCTH, 3(dexkTuBHO paszpemiath
KOH(QJIUKTBI;

3) BnazeHWe HaBbIKAMHM [I03HABATEIbHOH, Y4eOHO-UCCIENOBATEIbCKOW W MPOCKTHOH
JEeATeIbHOCTH, HaBBIKAMH Pa3pelIeHus] Mpo0IeM; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIBHOMY
IIOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB I03HAHUS;

4) TOTOBHOCTH W CHOCOOHOCTH K CAaMOCTOSTEIbHOW WH(OPMAIMOHHO-TI03HABATEIIBHON
NEeATeIbHOCTH, BIIAJICHUE HABBIKAMHU IOJyYCHUs HEOOXOAMMOW MH(POPMALUHN U3 CIOBapel pa3HBIX
TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMYHbIX UCTOYHUKAX MH(OpMALIMU, KPUTUYECKH OLIEHUBATh U
HMHTEPIPETUPOBATH HHPOPMALIHIO, TOTYYAEMYIO U3 Pa3IMYHbIX HICTOYHUKOB;

5) yMeHHE HCIOJIb30BaTh CPEACTBa MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHMA
(manee - UKT) B pemeHun KOTHUTHUBHBIX, KOMMYHHMKaTHBHBIX M OpraHHU3allMOHHBIX 3a7ad C
coOnroeHneM TpeOOBaHU SPrOHOMUKH, TEXHMKH O€30IacHOCTH, T'MTHEHBI, pecypcocOepekeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30M1aCHOCTH;

6) yMeHHe ONpeeNATh Ha3HauUeHHEe U QYHKIMK Pa3IUYHbIX COLUAIbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSTENIbHO OLIEHWBATh W MPUHHUMATh PELIEHUs, ONpPENENSIIONINE CTPATETHIO
MOBECHHUS, C YIETOM I'PaXTaHCKUX U HPABCTBEHHBIX [IECHHOCTEH;

8) BiazieHNe A3BIKOBBIMH CPEJICTBAMU - YMEHHE SCHO, JJOTUYHO U TOYHO MU3JIaraTh CBOIO TOUKY
3peHus, UCIOJIb30BaTh a/IeKBATHBIE SI3BIKOBBIE CPECTBA;

9) BnaseHre HaBBIKAMH MO3HABATEIbHON pedIeKcuu Kak OCO3HAHUS COBEpPIIAEMbBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHWI, IpaHMI] CBOETO 3HAHHS W HE3HaHUS,
HOBBIX MO3HABATENIBHBIX 3a[a4 U CPEICTB UX JTOCTHIKEHU L.

Ilpeomemmnvim pesynomamom usyuenus Kypca AAAemcA CPHopmupo6anHocms ciedyioujux
YMEeHU:

Ba3oBblii ypoBeHb
«IIpo6eMHO-PYHKIMOHAIBHBIE Pe3yJbTaThD)

Pazngen |. BbINyCKHUK HAYYUTCS I1. BIyCKHUK MOJY4YHUT BO3MOKHOCTH
HAYYHThCS
Ilesim ocBOeHUsI J1J1s1 ICTIONIB30BaHUS B TIOBCEIHEBHOM Jlna pazeumus MoliuaeHUsA, UCNONIb306AHUSL 8
npeaMera JKU3HH U 00ECTIEYECHUS BO3MOKHOCTH NOBCEOHEBHOU HCUSHU
YCIIEITHOTO MPOODKEHUs] 00pa3oBaHuUs u obecneyenus: 03MONCHOCMU YCHEUHO20
10 CHEIUAIBLHOCTSM, HE CBI3aHHBIM C nPOOOIHCEHUSE 0OPA306AHUSL NO CREYUATLHOCHISIM,
MIPUKIIAAHBIM UCTIOIb30BaHHUEM He CBA3AHHbIM C NPUKIAAOHBIM UCNOIb308AHUEM
MaTeMaTUKH Mamemamuxu

TpeboBanus K pe3yJbTaTamMm

Onemenmut meopuu
MHOJMCecme u
Mamemamuyueckoil
J102UKU

OnepupoBats Ha 6a30BOM ypOBHE
MIOHATHAMH: KOHEYHOE MHOXECTBO, 3JIEMEHT
MHO)KECTBA, IIOAMHOXECTBO, IIEPECCUCHUE U
00beIMHEHNE MHOJKECTB, YHUCIIOBBIE
MHO)KECTBA Ha KOOPAWHATHOM MPSIMOIA,
OTPE30K, HHTEPBAI;

OIepUpOBaTh Ha 0A30BOM ypOBHE
TIOHATHSMH: YTBEP)KICHUE, OTPUIIAHHE
YTBEPXK/I€HHsI, ICTHHHBIE U JIO)KHBIE
YTBEPXK/IEHHUS, IPUINHA, CIEACTBHE,
YaCTHBIN CITydail 00IIero yTBEePKICHUS,
KOHTpIIpHUMeEp;

HaXOJUTh NepecedeHre 1 00bETMHEHHE IBYX
MHOXKECTB, MPEJICTAaBICHHBIX rPaUuECKN Ha
YUCJIOBOW MPSIMON;

CTPOUTH HA YUCIIOBOU MPSAMOiA
MOJMHOXKECTBO YHCIOBOIO MHOXECTBA,
3alaHHOE MIPOCTEUIINMU YCIOBUSIMU;
pacrno3HaBaTh JIOXKHBIE YTBEPIKICHNUS,
OIIMOKH B PACCYXK/ICHHSX, B TOM 4YHCIIE
C MCHOIb30BAHNEM KOHTPIIPHMEPOB.

Onepuposams NOHAMUAMU. KOHEUHOE
MHOHCECMBO, DNIEMEHTN MHOICECMEA,
HOOMHOJICECMB0, nepeceyenue u
00beOuUHeHIe MHOXHCECNE, YUCTO8ble
MHOJHCECMBA HA KOOPOUHAMHOU NPAMOL,
Ompe30K, UHMEePBA, NOLYUHMEPBAl,
NPOMENCYMOK C 8bIKOJIOMOLL MOYKOLL,
epaghuueckoe npedcmagnenue MHOICECE
Ha KOOPOUHAMHOU NIOCKOCIU,
onepuposams NOHAMUAMU.
ymeepoicoenue, ompuyanue
YMBEPIHCOeHUs, UCTNUHHBIE U JIONHCHBIE
YmeepaHcOe s, NPULUHA, Cledcmaue,
YACMHBIL CTYYAll 00Uleco ymeepicoeHu,
KOHmpHpumep,

nposepsimy NPUHAONEICHOCTND DNeMEHMA
MHOHCECMBY,

Haxooumso nepeceuerue u 00beOuHeHue
MHOICECME, 8 MOM HUCTe
npeodCcmageHHbIX epaguuecKku Ha
YUCTI080U NPAMOU U HA KOOPOUHATNHOU




B noesceonesnoui stcuznu u npu uzyueHuu Opyeux

npeomemoa:

HCIIOJIb30BATh YKMCIIOBBIE MHOXKECTBA Ha
KOOPJIMHATHOM TIPSAMO# IS OTUCAHUS
PEabHBIX MPOIIECCOB U SBJICHHUI;
MIPOBOJIUTD JIOTUUECKHE PACCYKIECHHS B
CHUTYaIMsX MMOBCEIHEBHON KU3HH

niaocKocmu;

—  Nposooumv 00KA3amesbHble
paccysicoenus 011 000CHOBAHS
UCIMUHHOCMU YMEEPIAHCOCHUTL.

B nosceonesnoii sicusnu u npu usyyenuu
opyeux npeomemos:

—  UCNONBL308aMb HUCTOBbIE MHOJCECMBA HA
KOOPOUHAMHOU NPIMOU U HA
KOOpOUHAMHOU HAOCKOCMU OJisL ONUCAHUSL
PEAnbHbIX NPOYECCO8 U SGNEHULL

—  NpPoeoouUmb 0OKA3ameibHble
PACCYIHCOeHUs 8 CUMY AYUSX
NOBCEOHEBHOU JICU3HUL, NPU PeuleHUuU
3a0a4 uz Opyeux npeomemos

Yucnhau sblpaxcenusn

OnepupoBath Ha 6a30BOM YPOBHE
HOHSTHSIMHU: 1I€JI0€ YHCIIO, JeTTUMOCTD YHCET,
OOBIKHOBEHHAs! PO0b, AECSITUYHAS JPOOb,
palroHaIbHOE YHCIT0, TPUOIMKEHHOE
3Ha4YeHHE YUCIIa, YaCTh, JIOJIS, OTHOLICHUE,
NPOLIEHT, MTOBHIIIICHUE U TIOHM)KEHHE Ha
3aJIJaHHOE YKCIIO MIPOIIEHTOB, MacIITao;
onepupoBaTh Ha 0A30BOM ypOBHE
MOHATHSAMU: Jorapudm 4yucia,
TPUTOHOMETPHUUECKAsE OKPY)KHOCTb,
rpajycHas Mepa yria, Beln4rHa yria,
3aJJaHHOT'0 TOYKOW Ha TPUTOHOMETPUUECKOU
OKPYKHOCTH, CHHYC, KOCHHYC, TAHT'€HC U
KOTAHT€HC YIJIOB, IMEIOIINX IIPOU3BOJIBHYIO
BEIIMYHHY;

BBINIOJIHATH apU(MeTHUeCKUe ACHCTBHSA C
LeNBIMHU U pallMOHAJIbHBIMU YHCIIAMH;
BBIIIOJIHATH HECJIOXKHBIE IPeoOpa3oBaHUs]
YHCIIOBBIX BBIPKCHUH, COACPIKAIIIX
CTEIEHH Yucell, JIM00 KOPHU U3 Yucell, TH0o
norapu(Mbl 4nCe;

CPaBHHUBATH PALIMOHAJTBHBIE YNCTA MEXKITY
c000ii;

OLICHMBATh U CPaBHUBATH C PALIOHAIEHBIMHU
YHCIIAMU 3HAYCHUS LIENBIX CTEIeHeH Yrced,
KOpHEW HaTypalibHOU CTENIEHU U3 YUCEIL,
norapuQMoB YHcesn B MPOCTHIX CIydasx;
n300pakaTh TOYKAMU Ha YHCIOBON MPSMON
LieJIble ¥ PalMOHaIbHBIC YUCIIa;

n300pakaTh TOYKaMU Ha YHCIOBON HPSMON
LieTIbIe CTeNICHN YHCell, KOPHU HAaTypalbHOM
CTETIeHH M3 YHCEI, JIOTapu(MbI YUCel B
MPOCTHIX CITy4asix;

BBITIOJTHATH HECIIOXKHBIE TPEe0OPa30BaHMs
LIENTBIX ¥ IPOOHO-paOHATHHBIX OYKBEHHBIX
BBIpa)XCHUH,;

BBIPAXKaTh B MPOCTEHIINX CIIydasx U3
paBeHCTBa OIHY MIEPEMEHHYIO Yepe3 JIpYyrHe;
BBIYHCIIAITH B IPOCTBIX CIydYasix 3HAUCHUS
YHCIIOBBIX 1 OYKBEHHBIX BBIPAKCHHI,
OCYILIECTBIISISI HEOOX OMMBIE TIOJICTAHOBKH H
mpeoOpa3oBaHus;

N300pakaTh CXEMaTHIECKH yroJl, BETMUNHA
KOTOpOT'O BBIpaXKE€Ha B TPpajycax;

OIICHMBATbh 3HaKH CHHYCA, KOCHHYCA,
TaHT'€HCA, KOTAHT'€HCA KOHKPETHBIX YTJIOB.

B nosceonesnoil scusnu u npu uzyuenuu Opyaux

YUEeOHbIX NpeOMemos:

—  CB80600HO Onepuposams nOHAMUAMU:
yenoe 4ucno, 0etUMOCmyb yuce,
00bIKHOBEHHAsL OPOOb, 0eCTMUYHAS
0poOb, PAYUOHAILHOE YUCTO,
RPUOIUICEHNOE 3HAYEHUEe YUCIA, YaACTDb,
00715, OMHOUleHUe, NPOYeHm, NogbluleHUe
U ROHUdICEHUE HA 3A0AHHOE YUCILO
nPOYEHmMos, Macumao,

—  npueooumb NpUMepbl Yuce ¢ 3a0aHHbLIMU
ceoticmeamu 0eaUMoCmu;

—  onepuposamv NOHAMUAMU.: T02APUPM
YuCa, MpUSOHOMEMPUUECKasl
OKPYHCHOCIY, PAOUAHHAA U 2PAOYCHASL
mepa yana, 8eiuduna yend, 3a0aHHO20
MOYKOU HA MPUSOHOMEMPUYECKOU
OKPYHCHOCIU, CUHYC, KOCUHYC, MAHEEHC U
KOMAH2EHC Y208, UMerOUUX
NPOU3BONLHYIO BETUYUHY, YUCTA € U TT;

—  8uINOAHAMb apudmemuyecKue Oelcmeus,
couemas ycmuvle U NUCbMeHHble Npuembl,
nPUMeHAsA Npu HeooXooUMocmu
BbIMUCTUTNENHBIE YCTNPOUCTNGA,

—  HAX0O0Umb 3HAYEHUSA KOPHS HAMYPATLHOU
cmenetu, CmeneHi ¢ PayuoOHATbHbIM
noxasamesnem, 102apuma, UCHoIb3ys
npu HeoOXOOUMOCTHU BLIHUCTUMENbHYLE
ycmpoticmea

—  NONb308aMbCSA OYEHKOU U NPUKUOKOU npU
NPAKMUYeCKUxX paciemax,

—  Npogooumb o U36eCMHbIM popMyaaM U
npasuIam npeodpaso8anus GYKEeHHbIX
BbIPANCEHUL, BKIIOUAIOUUX CINENeH U,
KOpHU, 102apugmul u
mpueoHoMempuiecKiue QyHKyuiL,

—  HAX0O0UMb 3HAYEHUS YUCTOBbIX U
OVKBEHHBIX GbIPANCEHULL, OCYUECTNEIIAS
HeobxX00uMble NOOCMAHOBKU U
npeobpazoeanus;

—  uz06padcamv cxemMamuyecKu y2or,
BENUUUHA KOTHOPO2O 8bIPANCEHA 8
2paoycax unu paouauax;

—  UCNOTb308aMb NPU peuteHuy 3a0a4
maobauuHble 3HAYeHUs
MPUSOHOMEMPULECKUX PYHKYUTL Y2Nl08;

—  GLINONHAND NEPEeBO0 BENUYUHBL VeI U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U
0bpamHo.




BBINOJHATH BHIYUCIICHUS IIPU PEIICHNH 33124
MIPAKTUYECKOT O XapaKkTepa;

BBINOJHATH TPAKTUUECKUE PACUETHI C
WCIIONIb30BAHHUEM TIPH HEOOXOTUMOCTH
CIIPaBOYHBIX MaTEpUAIOB U
BBIUHCIIUTEIBHBIX YCTPOICTB;

COOTHOCHUTH peaJIbHbIE BEINYMHBI,
XapaKTEePUCTUKU 0OBEKTOB OKPYXKAOIIET0
MHpa € UX KOHKPETHBIMU YHCIIOBBIMU
3HAYCHUSAMY;

HCTIONB30BaTh METOBI OKPYTJICHUS,
TIPUOIMKEHUS U TIPUKUAKK TIPU PEIICHUH
MIPAKTUYECKUX 3a7a4 IOBCEAHEBHON KU3HU

B nosceonesnoii sicusnu u npu usyyenuu
Opyeux yueOHbIX npeomMemos:

—  BLINONHAMY 0CUCMBUSL C YUCTIOBLIMU
OaHHBIMU NPU PEleHUU 3a0ay
NPAKMUYecKo20 Xapakmepa u 3a0a4 u3
PA3UYHbIX 0OAacmell 3HAHUL, UCTONb3YS
npu HeobX0OUMOCMU CNPABOUHbBIE
MAmepuasl U 6bI4UCTUMEbHbIE
ycmpoucmea,

—  OYeHU8amv, CPAGHUBAMD U UCHONIL3068ANb
npu pewieHuy npaKkmu4ecKux 3a0ay
YUCTOBbIE 3HAUEHUSL PeATIbHbIX BETUYUH,
KOHKpemHble YUCI08ble XapaKmepucmuKu
00bEKMO8 OKpYIICaoue2o Mupa

Ypasuenus u

Pemats nuHeiiHbIe ypaBHEHUS U

—  Pewamo PAYyUOHATIbHbBIE, NOKA3AmeJlbHble

Hepasencmea HEPaBEHCTBA, KBaJIpaTHbIC YPaBHEHUS; u 102apugmuyeckue ypasHeHus u
pemars JiorapuMuUecKkrie ypaBHEHHs BUIa HepaseHcmea, npocmetiuiue
loga (bx + ¢) = d u npocTeiimme HepaBeHCTBA uppayuonanbibie u
Bua l0ga.x<d; mpueoHoMempuiecKue ypagHenus,
peuaTh MoKa3aTeIbHbIC YPAaBHCHU, BUIA HepaseHcmeda U ux cucmemal,
a”*°=d (rge d MOXXHO TIPEICTABHUTE B BUAE | —  UCHOTb308AMb MEMOObl PEUICHUs
CTEMNEeHU C OCHOBAHUEM @) U MTPOCTeHIIne ypagHeHuii: npusederue K 6udy
HepaBeHCTBa Buaa a'<d  (rme d MOXKHO «npouseedenue pagHo Hyao» uiil
NPEJICTABUTH B BUJIE CTETIEHN C OCHOBAaHHEM «Hacmuoe pasHo Hyoy, 3amMena
a);. nepemMeHHbIX;
NPUBO/INTH HECKOJIBKO IPUMEPOB KOPHEH —  UCNOTL308aMb MEMOO UHMEPBAN08 OJiA
HPOCTEHIIEr0 TPUTOHOMETPUIECKOT0 Ppewienus HepageHcms;
ypaBHEHHs BHJA: sinX = &, COS X = @, tgx = —  ucnonvsosams papuueckuii Memoo O
a,Ctgx = a, rae a — TabIMyHOe 3HAUeHUE RPUOTUIHCEHHO20 PeuteHUs YPaGHeHUT U
COOTBETCTBYIOILLEH TPUTOHOMETPUYECKOU HepaseHcms;
(ynxumm. —  usobpadcams Ha MPULOHOMEMPULECKOU

B nosceonesnoii srcusnu u npu usyveHuu Opyeux OKPYIHCHOCMU MHOINCECTNBO PEUleH UL
npeomemos: RPOCMENUUX MPULOHOMEMPULECKUX
COCTABIIATh U PelIaTh ypaBHEHHS U CHCTEMBI VPpagHeHull U HePpaBeHCm8,;
YpaBHEHUH NPH PEIICHUH HECTIOKHBIX —  BLINONHAMb OMOOP KOPHell YPaGHeHUl
MPaKTUYECKUX 3a/1a4 U peuleHuli HepageHcms 8
coomeemcmeu ¢ O0NOTHUMETbHBIMU
VCIOBUAMU U OSPAHULEHUAMU.

B nosceonesnoii srcusnu u npu usyueHuu
Opyaux yueOHblX npeomemos:

—  cOCmasnamy U peuams ypaeHeHus,
cucmemul ypasHeHuil u HepageHcmed npu
peuierul 3a0ay Opyeux yueoHvIxX
npeomemos;

—  UCNOTb308AMb YPAGHEHUS U HEPABEHCTNEA
0J1 NOCMPOEHUs U UCCeO08AHUS
npocmeiuux Mamemamuyeckux mooeueti
DPeanvHblx cumyayuil Uiy NPUKIAOHbIX
3a0ay;

—  yMemb UHMEPNPemupo8ams NoIy4eHH bl
npu pewieHuu ypasHeHusl, HepaseHCcmed
WU CUCmeMbl pe3yabmanm, OYeHUusams
e20 npagoonodobue 8 KOHMeKcme
3a0aHHOU PeanbHOU CUMyayuy Ui
NPUKIAOHOU 3a0aiu

Dynkyuu OmnepupoBaths Ha 6a30BOM YpOBHE —  Onepuposamv NOHAMUAMU: 3A6UCUMOCIID

TIOHSTHSMH: 3aBHCHMOCTD BEJINYHH,
(GyHKIMS, apTyMEeHT ¥ 3HaYeHHEe (QYHKIUH,
00JacTh onpeseNeHnst 1 MHO)KECTBO

3Ha4YeHUH (QYHKINH, TpauK 3aBUCHMOCTH,

rpaduk GyHKIIUHU, HYIH QyHKIHH,

BeNUYUH, QYHKYUS, aPSYMEeHm U 3HAYEHUe
@yHKYuu, 0bracme onpedenenus u
MHOJCECMB0 3HAUEHULL (DYHKYUU, 2PADUK
3asucumocmu, 2papux GyHKyuu, Hyau
DYHKYUU, RPOMENCYMKU




TIPOMEXYTKU 3HAKOIIOCTOSIHCTBA,
BO3pacTaHNe Ha YHNCIOBOM IPOMEKYTKE,
yOBIBaHHE HA YUCIIOBOM IIPOMEKYTKE,
HauOoIbIIee U HauMEHbIIIee 3HAUCHHE
(YHKIIMM Ha YHUCIIOBOM MPOMEXYTKE,
nieproandecKast QyHKIHS, IEPHOI;
oInepupoBaTh Ha 0a30BOM ypOBHE
TIOHATHSIMU: TIpsiMast U oOpaTHast
TIPOITOPIIMOHAIBLHOCTD JIMHEHHAs,
KBaJ[paTHYHAs, JorapupmMudeckas u
ToKa3aTeabHast QYHKIUH,
TPUTOHOMETpHUUYECKHE (YHKIINY;
pacrio3HaBaTh rpaduKy 3IeMEeHTapHbBIX
(GyHKIMI: TIPSIMOi U 00paTHOM
MIPONOPIUOHATLHOCTH, JTUHEHHOMH,
KBaJ[paTU4HOM, JOrapupMuUIecKon 1
TIOKa3aTeNnbHON QYHKIWH,
TPUTOHOMETPUUECKHUX (PYHKIUIA;
COOTHOCHTH I'paMKH dJIEMEHTAPHBIX
(GyHKIMI: TIPSIMOi U 00paTHOM
MPONOPIMOHANTBHOCTH, TUHEHHOM,
KBaJpaTU4HOM, JOrapupMuUIecKon 1
THIOKa3aTeIbHOH (HyHKIUI,
TPUTOHOMETPUUECKHUX (DYHKIIHI C
(bopMynamMu, KOTOPbIMHU OHH 33/1aHbI;
HaxOAUTh Mo rpaduky NpuOINKEHHO
3Ha4YeHHs GYHKIMU B 3aJI]AaHHBIX TOUKaX;
ONPEICNATH 10 rpaduKy CBOWCTBA (HYHKIMU
(HynH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
HPOMEXYTKH MOHOTOHHOCTH, HaUOOJIBIIHE 1
HaMMEHBIINE 3HaYeHHA U T.11.);

CTPOUTH 3CKU3 Tpaduka QpyHKIHH,
YIOBJIETBOPSIOIIEH IPUBEICHHOMY Habopy
YCIIOBUH (TPOMEKYTKH BO3pacTaHus /
yObIBaHMs, 3HAaUCHUE (DYHKLUH B 3aJaHHON
TOYKE, TOYKH IKCTPEMYMOB H T.1.).

B nosceonesnoii srcuznu u npu usyyenuu opyaux

npeomemos:

ONpeNeNATh 10 TpadrKaM CBOMCTBA
peabHBIX NPOLIECCOB U 3aBUCUMOCTEH
(Haubomnpire 1 HAaUMEHbIIHE 3HAYCHNU,
MPOMEXYTKU BO3PACTaHUS U YObIBaHUS,
MIPOMEXYTKU 3HAKOIIOCTOSIHCTBA U T.IL.);
HMHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE
KOHKpPETHOW MPaKTUIECKON CUTYalluu

3HAKONOCMOAHCMEBA, 803pacmanue Ha
YUCTOBOM NPOMEIICYMIKe, YObleanue Ha
YUCTOBOM NPOMEIICYNIKe, HaUboIbllee U
HaumeHbuee 3Havenue QyHKyuu na
YUCTOBOM NPOMEIICYNIKE, NEPUOOUYECKAsL
@yHKYUS, Nepuoo, YemHas u HeuemHast
@yHKYUU;

—  Onepuposamv NOHAMUAMU. NPAMAS U
0b6pammuas NPONOPYUOHALLHOCHD,
JUHelHas, KeaopamuiHas,
Jo2apu@muueckas u noKazamenbHas
@yHKYUY, MpUSOHOMEemMpUYeCKUue
@dyHKYyUU;

—  onpedessimb 3HAYEHUE PYHKYUU NO
SHAYEHUIO AP2YMEeHMA NPU PAZTUUHBIX
cnocobax 3adanust GyHKYUU;

—  cmpoumb 2papuru u3yYeHHvlX QYHKYU,

—  OnUCHIBAMb NO 2PAPUKY U 8 NPOCMeuUx
cayuasx no opmyne nogeoerue u
ceoticmea QhyHKyutl, Haxooums no
epaghuxy ynkyuu Hauborbuue u
HauMeHbuue 3HAYEeHUsL,

—  cmpoumb 3¢cKu3 epagpuxa Gynkyuu,
y0o81emeopsioujell nPUEeOeHHOMY
Habopy yciosutl (Npomexcymxu
803pacmanus/yovieanus, 3HaveHue
@YHKYUU 6 3a0AHHOU MOUKe, MOYKU
IKCMPEMYMOS, ACUMNIMOMbL, HYIU
Gynxyuu u m.o.);

—  pewamv ypasHeHus, npocmeuiuiue
CUCmeMbl YPAaGHeHUll, UCTIONb3Ys
ceolicmea hyHKyutl u ux epapuxos.

B nosceonesnoil scusnu u npu usyyenuu
Opyaux yueOHblX npeomemos:

—  onpedensimv NO epaguram u
ucnoavb308amu 05l peuleusi NPUKIAOHbIX
3a0ay c8OUCMBA PEANbHbIX NPOYECCOB U
sasucumocmell (Hauboavuue u
HauMeHblUe 3HAYEeHUsL, RPOMENCYMKU
so3pacmanust u yovleanust PyHKyuu,
HPOMEIICYMKU 3HAKONOCIOSAHCMEA,
acumMnmomul, nepuoo U m.n.);

—  UHMEPNpemuposams c8oUCMed 8
KOHMEKCme KOHKPEMHOU NPAKmMuy4ecKkotl
cumyayuu;

—  onpedenamsb no epaghuxam npocmetiuie
Xapaxmepucmuxi nepuoOUdecKux
npoyeccos 6 OUON02UlU, IKOHOMUKE,
My3bIKe, paouoceasu u op. (AMniumyoa,
nepuoo u m.n.)

Inemenmot
MAMEeMamu4ecKkozo
ananusa

OmnepupoBatb Ha 0a30BOM YpOBHE
TIOHATHSMU: PON3BOAHAS (DYHKIINU B TOUKE,
KacaTenmbHas K rpaduky GyHKIWH,
TIPOM3BOIHAS (PYHKITUT,

OTPEENATH 3HAYECHHE IIPOU3BOIHOM
(HYHKIIMHU B TOYKE IO U300PaKEHUTO
KacaTelbHOH K rpaduKy, IPOBEACHHOH B
9TOH TOYKE,

penaTh HeCIOXKHBIE 331a4H Ha IPUMEHEHHUE
CBSI3H MEX/y IIPOMEXYTKaMH MOHOTOHHOCTH
1 TOYKaMHM dKCTpeMyMa (pyHKINH, ¢ OHOH
CTOpOHBI, ¥ IPOMEKYTKaMH

—  Onepuposamv NOHAMUAMIL: HPOU3BOOHA.
@yHKYUU 6 MOUKe, KACAMENbHAs K
epaguxy yHxkyuu, npouzeooHas
dyHryuu;

—  BLIMUCTAMb NPOU3BOOHYIO OOHOUNEHA,
MHO20UNEHA, KBAOPATNHO20 KOPHA,
NPOU3BOOHYIO CYMMbL (DYHKYULL

—  BLINUCTAMY NPOU3BOOHBIE DNIEMEHMAPHBIX
@yHKYULL U UuX KOMOUHAYUL, UCNOTb3YS
CNPABOUHbBIE MAMEPUATBI,

—  uccredosamv 8 NPOCMENUUX CIyuasx
@DYHKYUU HA MOHOMOHHOCHIb, HAXOOUNb




3HAKOITOCTOSHCTBA U HYJISIMH PON3BOJHOM
9TOH (QYHKIUH — C IPyrou.

B noeceonesnoui sorcuznu u npu uzyueHuu opyeux

npeomemoa:

MOJTB3YACh Tpa)UKaMU, CPaBHHBATh
CKOPOCTH BO3pacTaHus (pocTa, IOBHIIIEHNUS,
YBEJIMYEHUS U T.II.) WK CKOPOCTH YOBIBAHHMS
(maieHust, CHIDKCHHS, YMEHBIICHUS U T.11.)
BEJIMYMH B PEANbHBIX TPOIIECCaX;
COOTHOCHTb I'pa(hMiKH peasIbHBIX IPOLIECCOB U
3aBHCHMOCTEH C UX OIMHCAHUSIMH,
BKITIOYAIOIIUMH XapaKTEPUCTHKN CKOPOCTH
n3MeHeHus1 (OBICTPBIA POCT, IMITaBHOE
TIOHW)KEHUE U T.I1.);

UCIIOJIb30BaTh IPa(UKu peaabHbBIX
TIPOLIECCOB ISl PEILICHUsI HECTIOXKHBIX
NPUKJIQJHBIX 33124, B TOM YHCIIE ONPEAeIsis
10 rpaMKy CKOpOCTh X071 Tpoliecca

Haubobuue U HaUMeHbUIUe SHAYEHUS
@yHKYUll, cmpoums epaguxu
MHOOUNEHO8 U NPOCMEULUX
PAYUOHATLHBIX PYHKYUIL C
UCHONIb306AHUEM ANNAPAMA
MaAMeMamuyecko20 aHaIu3d.

B nosceonesnoii scusnu u npu uzyuenuu
Opyeux yueOHbIX npeoMemos.

—  peuwiamv NPUKIAOHBIE 3a0a4U U3
buonozuu, UK, XUMUL, IKOHOMUKU U
Opyeux npeomemos, Ces3aHHble C
UCCIeO0BAHUEM XAPAKTNEPUCTHUK
PEanbHbIX NPOYECCO, HAXOICOCHUEM
HAUOOILUUX U HAUMEHLUUX 3HAYEHUL],
CKOPOCMU U YCKOPEHUsL U M.N.;

—  UHmMepnpemupo8ams NOJYYEHHbLE
pesyibmamol

Cmamucmuka u
meopus eepossmuocmelii,
Jlo2uKa u
KOMOuHamopuka

OnepupoBath Ha 6a30BOM YPOBHE
OCHOBHBIMH OIHCATEIbHBIMU
XapaKTepUCTUKaMH YHCIIOBOrO Habopa:
cpenHee apuMeTHIecKoe, MeuaHa,
HauOoJIbIlIee U HAUMEHbBIIIEEe 3HAUCHUS;
ornepupoBaTh Ha 0230BOM ypOBHE
HOHSTHSIMU: 4aCTOTa U BEPOSTHOCTh
COOBITHSI, CITy4aliHbIi BEIOOD, OMBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH
COOBITHSMU;

BBIYUCIIATH BEPOSTHOCTU COOBITUI Ha OCHOBE
HOJICYETa YHCIIA HCXOJIOB.

B nosceonesnoii srcusnu u npu usyveHuu Opyeux

npeomemos:

OLICHMBATh ¥ CPaBHUBATH B IPOCTHIX CIydasx
BEPOSITHOCTH COOBITHI B peasibHOW KU3HH;
YHUTATh, COMIOCTABIIATH, CDABHUBATD,
HHTEPIPETHPOBATH B IPOCTHIX CIydasx
peanbHbIe TaHHbBIE, IPEACTABICHHBIE B BHIE
Talnu, quarpaMm, rpagukon

—  Umemw npedcmasnenue o OUCKpemHuix u
HenpepubISHbIX CIYUAHBIX BENUYUHAX U
pacnpeoenenusx, 0 He3a8UCUMOCmi
CYUATHBIX BETUYUH,

—  umembv npeocmasnenue o
MamemMamuyeckom OHCUOaHuu u
oucnepcuu Cy4aiHblx 8eIUYUH;

—  uMemb npeocmasnenue 0 HOpMaIbHOM
pacnpeoenenuu u NPUMepax HOPMAaIbHO
pacnpeoeneHHbIX CIYHAUHbIX 6eTUYUH,

—  NOHUMamMb Cymb 3aKOHA OOIBUUX YUCen U
8b100POUHO20 MEMOOa UsMEPEHUs.
gepossmuHocmel;

—  umemb npedcmagienue 06 yCio6HOU
8EPOAMHOCIU U O NOJHOU 8EPOAMHOCIU,
NPUMEHAMb UX 8 PeuleHul 3a0ay;

—  uMembs npedcmagienue 0 BUNCHbIX
YACMHBIX 8UOAX pacnpeoeneHuli u
NPUMEHAMb UX 8 PeUuleHul 3a0ay;

—  umembv npedcmasneHue 0 KOpperiyuu
CYYAUHBIX BEIUYUH, O TUHEUHOU
peepeccuu.

B nosceonesnoii srcusnu u npu usyueHuu
opyaux npeomemoas:

—  GUIMUCTAMb UNU OYEHUBAMND
8epOSAMHOCINU COOBIMULL 8 PealbHOU
HCUSHU,

—  gvlOupamv nooxoosAuue Memoosl
npeocmasgneHus U 06pabomxky OAHHbIX,

—  yMemb peuiams HeCl0N#CHbIEe 3a0aYU HA
npuMeHeHue 3aKOHA DOTLUUUX YUcen 8
COYUONO2UU, CMPAXOBAHUU,
30pasooxpareruu, obecneyenuu
bezonacHocmu HaceaieHus 6
YPe3BLILAUHBIX CUMYAYUSX

Texcmoeswie 3a0auu

Perrate HECIIOKHBIE TEKCTOBBIE 3a1a4n
pa3HbIX TUIIOB,;

aHAJTM3UPOBATh YCIOBUE 33/1a4H, IPU
HEO00XOIUMOCTH CTPOUTH IS €€ PEIICHIUS
MaTEeMaTHIECKYI0 MOJIEIB;

TTIOHUMATh W UCTIONB30BATh JUIS PEIICHUS
3a1aun HHQpOPMAITHIO, IIPECTABICHHYIO B
BUJIC TEKCTOBOH M CHMBOJIBHOM 3aITHCH,
CXeM, Ta0JIHUII, JuarpaMm, TpauKoB,

—  Pewamw 3a0auu pasHvix munos, 6 mom
yuce 3a0a4u NOGbIUEHHOU MPYOHOCHIIL

—  gulOUpamv ONMUMATLHBIL MEmoO
peuerus 3a0auu, paccmMampueas
PasauyHbie Memoobl,

—  cmpoumb MOOeb peueHs 3a0ayll,
npoeooums 00Ka3amenbHvle
paccysxcoenus;

—  pewiams 3a0a4u, mpebyrowue nepebopa




PHUCYHKOB;

—  JIeHCTBOBATH I10 ANTOPUTMY,
cozieprKaIeMycsi B yCJIOBUH 3aauH;

—  HCIIONIb30BAaTh JJOTHUECKHUE PACCYXKICHHUS TIPH
pelIeHIH 3a1a4H;

—  paboTaTth ¢ U3OBITOYHBIMHU YCIOBHUSIMH,
BbIOMpast U3 Bcell MH(pOpMaIyy, TaHHBIE,
HEOOXOAMMBIE [UISl PEIICHHS 3a/1a4u;

—  OCYIIECTBJIATH HECIOXKHEIH Iepebop
BO3MOXKHBIX PEIICHHH, BEIOMpast N3 HUX
ONTHMAJIEHOE TT0 KPUTEPHSIM,
cOpMYIUPOBAHHBIM B YCIIOBHH;

—  aHaJIM3MPOBATh U HHTEPIPETUPOBATH
TIOJTyYEHHBIE PELICHUS B KOHTEKCTE YCIOBUS
3a/1auy, BHIOUPATh pelIeHus, He
NPOTHBOpEYAINE KOHTEKCTY;

—  peuiaTth 3aJayy Ha PacuyeT CTOMMOCTH
MOKYIIOK, YCIIYT, MOE3/I0K U T.IL;

—  peuiaTh HECJOXKHbIE 3a/1a4H, CBSI3aHHBIE C
JIOJIEBBIM y4acCTHEM BO BIIaJCHUH (HHUPMOI,
NpeNNpUsITHEM, HEJIBHKHUMOCTBIO;

—  peurath 3aJauy Ha IIPOCTHIE MPOIIECHTHI
(cucTeMbl CKMJI0K, KOMHCCUH) U Ha
BBIYHCIICHHE CJIOKHBIX MPOIICHTOB B
Pa3IMYHBIX CXEMaXx BKJIAJIOB, KPEIUTOB U
UIIOTEK;

—  peulaTth MpakTHYECKUE 3aJ1a4u, TpeOyromnme
UCIIOIb30BaHUS OTPULIATEIBHBIX YUCEN: HA
OlpeeNIeHHE TEMIIEPATYPbI, Ha ONpeeICHUE
MOJIOKEHUS Ha BpEMEHHON OcH (0 HaIeH
3pBI U 110CIIE), HA JBHKEHHUE IEHEKHBIX
cpencTB (IPUX0A/pacxo), Ha ONpeeieHue
[JIyOUHBI/BBICOTHI H T.II.;

—  HCIONb30BATh MOHATHE MacIuTada s
HaXO0XJICHUS paCCTOSHUI U AJIMH Ha KapTax,
IUTaHaX MECTHOCTH, IJIaHaX HOMEIIECHUH,
BBIKpOWKaX, IpU paboTe Ha KOMIBIOTEPE U
T.IL

B nosceonesnoii srcuznu u npu usyyenuu opyaux
npeomemos:

—  pelIaTh HECJIOXKHBIE MIPAKTUUECKHE 3aa4H,
BO3HHKAIOIIUE B CUTYaIlUsAX OBCETHEBHON
KHU3HU

6aPUAHMO8, NPOGEPKIU YCI08UL, 8bIO0PA
ONMUMATBHOO Pe3yIbmama;

—  aHAIU3UPOBAMb U UHMEPHPEMUPOSamy
pe3yIbmamol 6 KOHMeKCme YCio8us.
3a0auu, 8blOUPams peuterus, He
npomueopeyaujue KOHMeKCny;

—  nepegooumv npu peuteHul 3a0aiu
uHgopmayuro uz 00HOU Gopmul 6 Opyeyio,
UCRONb3YSL NPU HEOOXOOUMOCTU CXEMbl,
mabauywsl, epapuxu, OUAZPAMMbL;

B nosceonesnoii srcusnu u npu usyueHuu
opyeux npeomemos:

—  pewamv npaKmuueckue 3a0aii u 3a0ayu
us opyeux npeomemos

T'eomempusn

—  OmepupoBats Ha 6a30BOM YpOBHE
MOHATHSAMM: TOYKA, MPsIMasi, IIIOCKOCTh B
MIPOCTPAHCTBE, MApaJIIETbHOCTD U
MIEPIEHANKYISIPHOCTD NPSAMBIX U
IUIOCKOCTEH;

—  pacno3HaBaTh OCHOBHBIE BHJIBI
MHOTOIPaHHHUKOB (IIPU3Ma, IMPAMHU/IA,
MIPSIMOYTOJBHBIN Mapajuienenuies, Ky0);

—  m300paxars u3ydaeMblie (GUTYPHI OT PYKH H C
TIPUMEHEHHEM TIPOCTHIX YEPTEKHBIX
HMHCTPYMEHTOB;

—  nenath (BBIHOCHBIE) IUIOCKHUE YEPTEIKHU U3
PHCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BHI
CBEpPXY, COOKY, CHU3Y;

—  W3BJEKaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUIECKIX
¢urypax, npeAcTaBICHHYIO HA YepTexax U
pHUCYHKax;

— npumensTs Teopemy [udaropa npu

—  Onepuposamv NOHAMUAMU: MOYKA,
NPAMAsA, NIOCKOCMb 8 HPOCMPAHCHEe,
RAPAaLIenbHOCMb U NEPREHOUKYIAPHOCTIb
APAMbIX U NIOCKOCTHE;

—  npumeHAmMb 014 peuieHUs 3a0a
2eomempuyeckue PaxKmol, eciu yCioeus
npumenenus 3a0aHbl 8 A8HOU opme,

—  pewams 3a0a4u HA HAXOICOCHUE
2e0MeMPUYECKUX BeTUUUH NO 00paA3YaMm
WU AT2OPUMMAM;

—  Oenamb (8bIHOCHbBIE) NIOCKUE YePMEHCU
U3 PUCYHKO8 00beMHbIX (ueyp, 8 mom
yuce pucosams U0 c8epxy, cOOKY,
CMpOUmdb CeueHUs MHO202PAHHUK OB,

—  u3eneKamv, UHMepPnpemuposams u
npeobpazoevl8ams UHGOPMAYUIO 0
2eoMempuyecKux Quaypax,
nPeOCmasneHHyI0 Ha YePmedCcax,

—  npumeHsmb 2eomempuyeckue haxmol Ois




BBIYHCIICHHH 3JIEMEHTOB CTEPEOMETPHICCKHX
¢buryp;

—  HaXOJHTh 00BEMBI U MUIOIIAIU OBEPXHOCTEH
MPOCTEHIIIMX MHOTOTPaHHUKOB C
MpUMEHEHHEM (HOpMYIT;

—  pacrmo3HaBaTh OCHOBHBIC BHJIBI T
BpatieHus (KOHyC, IITHHIP, chepa U map);

—  HaXOJHTh 00BEMBI U TUIOIIAN TOBEPXHOCTEH
MPOCTEHIIIMX MHOTOTPAHHUKOB M TEIl
BpALICHHUS ¢ MPUMEHEHHEM (HOPMYIL.

B noeceonesnoui sorcuznu u npu uzyueHuu opyeux
npeomemoas:

—  COOTHOCHTH aOCTPaKTHBIC TCOMETPUICCKUE
HOHATHS U (AKTHI C peabHBIMU
KU3HCHHBIMU O0BEKTAMH M CHTYAIUSIMHU;

—  HCMONb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TeOMETPUYCSCKUX (GUTYD ISl PEIICHHSI
THIOBBIX 3a/1a4 MPAKTUYECKOTO COMCPIKAHUS

—  COOTHOCHTH IUTOIIAIU MTOBEPXHOCTEH Tel
OJIMHAKOBOW (POPMBI PA3TIUYHOTO pa3Mepa;

—  COOTHOCHTH 00BEMBI COCY/IOB OJHHAKOBOI
(OpMBI pa3TMYHOrO pa3Mepa;

—  oueHuBaTh (HOPMY MPABUILHOTO
MHOTOIpaHHUKA MOCIIE CITUIIOB, CPE30B U T.IL
(ompenensTh KOIMYECTBO BEPIINH, pedep 1
rpaHel NONy4YeHHBIX MHOTOIPAaHHHUKOB)

peuierus 3a0a, 8 MOM Hucje
npeononaLaruux HeCKOIbKO A28
pewierus;

—  ONUCHIBAMb B3AUMHOE PACNONONCEHUE
NPAMbBIX U NIOCKOCMEl 8 NPOCMPAHCIEE;

- opmyauposams ceoticmea u NPU3HAKU
pueyp;

—  00Ka3bleaAMmb 2eOMempPUIecKue
YMEepAHCOeHUs,

—  grademb CMAHOAPMHOU Kiaccugurayueti
NPOCMPAHCMBEHHBIX ueyp (nupamuosl,
npusMbl, Napaiienenunedsl),

—  Haxoo0umv 00beMbl U NAOWAOU
NOBEPXHOCME 2e0MeMPUYECKUX Mel C
npuMeHeHuem Gopmyi;

—  GbIMUCTAMb PACCMOSAHUSL U Y2Tlbl 6
npocmpancmee.

B nosceonesnoii scusnu u npu usyueHuu
opyeux npeomemos:

—  UCNONBL308aMb CEOUCMBA
2eomempuyeckux uayp Onsk peueHus
3a0ay RPaKMU4ecKo20 xapakxmepa u
3aday uz opyeux obnacmetl 3HAHUL

Bexmopwut u
KoopOounambol 6
npocmpancmee

—  OnepupoBarh Ha 6a30BOM YPOBHE MOHITHEM
JIEKapTOBbI KOOPJUHATHI B IPOCTPAHCTBE;

—  HaXOJWTh KOOPIUHATHI BEPILHH Ky0a 1
HPSAMOYTOJIBHOTO MapaJijiesenueia

—  Onepuposamv NOHAMUAMU 0eKAPTNOBbL
KOOPOUHAMbI 8 NPOCPAHCMEe, BeKMOP,
MOOYNIb 8eKMOPA, PABCHCIEO 8EKMOPOS,
KOOPOUHAMbI BEKMOPA, Y201 MENHCOY
BEKMOpam, CKAIAPHOE NPou3seoeHue
8EKMOPO8, KOINUHEAPHbIE 6EKINOPbl;

—  HAXo0ums paccmosnue mMexicoy 08yMms
MOYKAMU, CYMMY BEKIMOPOS U
npoussedeHue 8eKmopa Ha YUCIO, Y20
MexHcoy 8eKMopamu, CKAIPHOe
npoussedenue, packiaoviéams 6eKmop no
08YM HEKOJIUHEAPHBIM 8EKMOPAM,

— 3a0a6amv NIOCKOCHb YPAGHEHUEM 8
deKxapmosoli cucmeme KOOPOUHAM,

—  pewiams npocmetiuiue 3a0a4u 86e0eHuemM
BEKMOPHO20 bazuca

Hcmopun
Mamemamuku

—  OnuceIBaTh OTAENBHBIC BBIIAOIINECS
PE3yNbTAThI, ONYIEHHBIE B XO/I€ Pa3BUTHUS
MaTEMaTHKHU KaK HayKH;

—  3HATh NIPUMEPHI MATEMATUIECKUX OTKPBITHI
1 MX aBTOPOB B CBSI3U C OTEYECTBEHHOH 1
BCEMHUPHOW UCTOPUEN;

—  TOHHMMAaTh POJIb MATEMATHKH B Pa3BUTHH
Poccun

—  Ilpeocmasgname 8x1a0 8vl0arOUUxXcsl
MamemMamuKo8 8 pazsumue Mamemamuxy
U UHBIX HAYYHBIX 0Onacmell;

—  NOHUMAMb POlb MAMEMAMUKY 8
passumuu Poccuu

Memoovr mamemamuxu

—  IIpuMeHATh U3BECTHBIC METOBI TIPU
peIIeHIH CTaHAAPTHHIX MAaTEMaTHIECKIX
3a]1a4;

—  3aMedaTh U XapaKTepPHU30BaTh
MaTeMaTHIeCKHEe 3aKOHOMEPHOCTH B
OKpY:Karolien JefCTBUTEIbHOCTH;

—  TIPUBOAUTH MPUMEPHI MATEMATHYECKUX
3aKOHOMEPHOCTEN B PUPOAE, B TOM YHCIIE
XapaKTePU3YIOLINX KPAacOTy U COBEPLIEHCTBO
OKpY>KaloIIero MUpa 1 Mpor3BeACHUN
HCKYCCTBA

—  Hcnonvzoeams 0CcHOSHbBIE MEMOObL
0oKasamenbCmed, Npo8oOUMb
00KA3aMenbCmeo U 6bINOIHAMND
onpoeepoiceHue;

—  IPUMEHSIMb OCHOBHbIE MEMOOblL PeUleHUs.
Mamemamu4eckux 3a0ay,

—  HAG OCHOBE MAMEMAMUYECKUX
3AKOHOMEPHOCMEN 8 NPUPOOe
Xapaxmepuzoeams Kpacomy u
COBEPUIEHCIMBO OKPYICATOWE20 MUPA U
npou38e0eHUll UCKYCCMEd,




—  npuMeHamb npocmetiuiue npoSPamMMHble
cpeodcmea u 1eKmpoHHO-
KOMMYHUKAYUOHHbBIE CUCEMbl NPU
peweHuy Mamemamuyeckux 3a0a4

Yray0seHHbIi YPOBEHb
«CHCTEeMHO-TeopeTHYECKHE Pe3YIbTAThI»

Pazgen Il. BoimycKHUK HAy4HTCSI IV. Boinycknuk nonyuum 603mMoiucHOCHb
Hayuumucs
Hean ocBoenust | J[Js ycrenHoro mpoIoinKeHUsT 00pa3oBaHus s obecneueHust 803MONCHOCMU YCHEUIHO20
npeaMera 0 CTICIUATIEHOCTSM, CBS3aHHBIM C MPHKIATHBIM | NPOOOJNCEHUS 0bpazosanus no
HCITOJIb30BAHUEM MaTEeMaTHUKH CNeyuanbHOCMAM, CBA3aHHbIM c
ocywecmenenuem HayuHOU
UCCe008amenbCKoll OdessmelbHOCMU 8
001aCMU MAMEMAMUKU U CMENCHBIX HAYK
TpeOoBanus K pe3yabTaTamM
Inemenmot meopuu | — CBOOOMHO ONEPUPOBATH TMOHATUSAMU: | — Jlocmuoicenue pesyriomamos pasoena
MHOMCECME U | KOHEYHOE MHOXKECTBO, DJJEMEHT MHOoXxecTBa, | |;
Mamemamuueckoil MOJIMHOXKECTBO, TEPECCUCHHUE, OOBCAMHCHHE U | — onepuposamao nouAmuem
J102UKU Pa3HOCTb MHOJKECTB, YMCJIOBBIE MHOXKECTBA Ha | onpedeneHus, OCHOBHBIMU suoamu
KOOPAMHATHOM NPSAMOH, OTPE30K, MHTEPBAI, | onpedeneHutl, OCHOBHbLIMU SUOAMU MEOPEeM;
INOJTYUHTEpPBAJI, IIPOMEKYTOK C BBIKOJIOTOM | — NOHUMAMb cymo KOCBECHHO20
TO‘IKOﬁ, rpa(bnqecxoe MpeaACTaBJICHUEC MHOXKECTB OOKgggmeﬂbcmga;

Ha KOOPJAWHATHOM IIIIOCKOCTH;

- 3a/1aBaTh MHOJKECTBA IEPEUUCICHUEM U
XapaKTepPUCTUIECKUM CBOHCTBOM;

- OINEpUPOBATh HMOHITUSAMU: YTBEPKICHHUE,
OTPUIIAHUE YTBEPXKIEHUS, UCTUHHBIC U JIOKHBIC
YTBEPXKJCHUSA, TPUYMHA, CIEACTBHE, 4YaCTHBIN
Cllydaif oOLIero yrBepiKAeHus, KOHTPIIPUMED;

- HPOBEPATh MPUHAIICKHOCTb 3JIEMEHTa
MHOKECTBY;

- HAaXOIWUTh INepecedyeHrue U OObeqUHEHHUE
MHOXKECTB, B TOM UHCJIE IIPEICTaBICHHBIX
rpapuyeckd Ha YHCIIOBOM TMpsMOW W HA
KOOpJAMHATHOM IUIOCKOCTH;

- MIPOBOANTH JIOKa3aTeIbHbIC
paccyxneHust Ui OOOCHOBaHHMS HCTHHHOCTH
YTBEPKIACHUM.

B noscednesnoti scusnu u npu usyyeHuu opyeux
npeomemos:

- HCTIONB30BaTh YHCIIOBBIE MHOXKECTBA Ha
KOOpJMHATHOM NpSAMOM M Ha KOOPAWHATHOU
TUTOCKOCTH JUISl OTIMCAHUSI PEATIbHBIX MPOIIECCOB U
SIBIICHUI;

- MIPOBOANTH
paccykIeHuss B  CHTyalusx
KHU3HM, TP PpEIICHWH 33734 W3
TIPEAMETOB

JIOKa3aTeIbHbBIE
MHOBCEIHEBHOM

Apyrux

- onepuposamv NOHAMUAMU CUEMHO20
U HeCuemHO20 MHOXHCECMEA,

- npUMeHAMb Memoo
Mamemamuyeckol UHOYKYuu O NPoeeoeHUs:
paccysxcoenuti U 0oKazamenvcme U npu
peuieHul 3a0ay.

B noscednesnoti owcusnu u npu  uzyueHuu
Opy2ux npeomemos:

- UCnoIL306amMy meopemuxo-
MHOXNCECMEEHHBIL A3bIK U A3bIK JOSUKU OTIA
ONUCAHUA PeanbHbIX NpoYecco8 U AGIeHull,
npu  peweHuu  3a0ay  Opyeux  yu4eOHbIX
npeomemos

Yucnau 6blPpAIHCEHUA

- CB0OOOIHO ONEPUPOBATH TIOHATHSMU:
HATypaJbHOE YHCJIO, MHOXXECTBO HAaTypaJbHBIX
YHCeIN, IeN0e YUCIO0, MHOKECTBO LIENBIX YHCEN,

OOBIKHOBEHHas1  ApoOb, JecsAiTHYHas  JapoOb,
CMEIIaHHOE  YHCIO, pPAlMOHATIBHOE  YHUCIIO,
MHOKECTBO palroOHATBHBIX YuCell,
HppaIFiOHaIbHOE YHCJIO, KOPEHb CTETNEeHH 1,
JIEACTBUTEILHOE YHUCIIO, MHOKECTBO
JIEACTBUTEIBHBIX quced, reoMeTpudecKas
HHTEpIpETALUs HATYpaTbHBIX, LETBIX,

palOHAJIbHBIX, Z[eﬁCTBHTGJIBHBIX HUCCII,
— IIOHUMATh U OOBICHITH Pa3HULlYy MEKAY

- Hocmuoicenue pesyrbmamog pasoena
I1;

- C80000HO ONEPUPOBAMb YUCTOBLIMU
MHOJCECMEAMU NPU PeUeHUuU 3a0a4;

- NOHUMAMb  NPUYUHBL U  OCHOGHbIE
udeu pacuiuperus Yuci08blx MHONCECTE;

- 61adems — OCHOGHbIMU — NOHAMUAMU
meopuu oerumocmu npu  pewieHuu
CMAaHOAPMHBIX 3a0a4

- umems 0a308vle NPeOCMAGICHUS O
MHOCECMEe KOMNIEKCHBIX YUCEL;




NMO3ULIMOHHOM M HENO3UIMOHHOM CcHCTeMaMu
3aIKCH YHUCET;

- NEPEeBOUTh YUCIA W3 OJHOM CHCTEMBI
3anmcy (CUCTEMBI CUHCIICHNUS) B JPYTYIO;

- JIOKa3bIBaTh U HCIOJIb30BATh IPHU3HAKU
JETUMOCTH CYMMBl U IPOHU3BEJEHHA IIpU
BBITIOJIHEHUH BBIUUCIICHUN U pEIlIEHUH 33]1a4;

— BBITNIOJIHATh OKPYTJIEHHE pPallMOHAIbHBIX
U  HMPpAlMOHAIBHBIX  YHCEN C  3aJaHHOU
TOYHOCTHIO;

— CpaBHUBaTh JCHUCTBUTENIBHBIE  YHUCIA
Pa3HBIMU crIoco0aMu;

- yIOpAN0YMBaTh 4YHCIA, 3alMCAHHBIE B
BUJie OOBIKHOBEHHOW U JIECATHYHOH Jpoowu,
yHhclaa,  3alUCaHHBlE  C  HUCIOJIb30BaHHEM
apu(pMETHYECKOTO KBaJPaTHOTO KOPHS, KOpHEH
CTereHu OoJblire 2;

- Haxomute HOJ[ u HOK pasnHeiMu
crocobaMM M HCIIONB30BaTh UX IPH pPELICHUH
3a/1ay;

- BBITIOJTHSATh BBIYHCIICHUS "
npeoOpa3oBaHMsi  BBIPAXKEHHH,  COIEpIKaIIMX
JNEUCTBUTEIbHBIE YHCIIA, B TOM YHCIE KOPHU
HaTypaJIbHBIX CTEIICHEH;

- BBIIIOJIHATH CTaHAapTHBIC
TOX/IECTBEHHBIC npeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX, norapu(h)MUUECKUX,

CTETIEHHBIX, UPPALMOHAIILHBIX BBIPAKECHUH.

B nosceonegnoli jcusHu u npu usyueHuu opyaux
npeomemos:

- BBIOJIHATH W OOBSCHATH CpaBHEHHUE
pe3yabTaToOB  BBIYMCICHUH  IPU  PELICHUH
IPaKTHYECKUX  3agad, B TOM  4YHCIE
HPHOIKEHHBIX BBIYHCICHUH, HCIOIB3Ys Pa3HbIe
CIOCcOOBI CPaBHEHHIA;

- 3allMCBIBATh, CPAaBHUBATH, OKPYIJIATH
YHUCIIOBBIE JAHHBIE PEAJbHBIX BEJIUYHH C
UCIIONB30BAaHUEM PA3HBIX CHCTEM H3MEPEHHS;

- COCTAaBIATH M  OLCHUBATH Pa3HBIMU
Cr1oco0aMy YHCIIOBBIE BBIPAXKEHHS IIPH PEILCHHH
MPaKTUYECKUX 3a1a4 U 3a7a4 U3 APYIHX Y4eOHBIX
peIMEeTOB

- €60000HO BbINOIHAMb
modicoecmeeHHbvle npeobpazoeans
MPUSOHOMEMPUYECKUX, — TO2APUPMUUECKUX,
CMEeNneHHbIX 8bIPANCCHULL,

- enadems gopmynoii obunoma
Hvromona,

- NPUMEHAMb  NpU  pewenuy  3a0ay
meopemy o auneunom npedcmasnenuu HO/;
- NPUMEHAMb NpU  pewenuy  3a0ay
Kumatickyro meopemy 06 ocmamkax,

- NPUMEHAMb NpU  pewenuy  3a0ad
Manyro meopemy @epma;

- YyMemb GbINOAHAMb 3ANUCH YUCTA 8
HO3UYUOHHOU CUCmeMe CHUCTEHUs,

- NPUMEHIMb  NpU  pewenuu  3a0ay
MeopemuKo-4uciosvlie  QYHKYUU: Hucio u
cymma oernumenet, pynxkyuio Dilnepa,

- NPUMEHIMb  NpU  pewenuu  3a0ay
yenHvle 0poou;

- NPUMEHIMb  NpU  pewenuy  3a0ay
MHO20UEHbL ¢ OCUCTNBUMETbHBIMU U YEeTbIMU
K03 puyuenmamu;

- 61a0ems NOHAMUSIMU NPUBOOUMBLU U
HeNnpueoOUMbIL MHO2OUNIEH U NPUMEHAMb UX
npu pewieHuy 3a0ay;

- NPUMEHSIMb  NpU  pewenuy  3a0ay
OcnosHyio meopemy ancebpul;

- NPUMEHSIMb  NpU  peuenuy  3a0ay

npocmeuiuiue Qynxyuu KOMNAEKCHOU
nepemenHou KaK 2eomempuiecKue
npeobpazoeanus

Ypasnenua
Hepagencmea

- CB0OOOIHO ONEpPUPOBATH IOHATHUSMU:
ypaBHEHHE, HEPaBEHCTBO, paBHOCWIIbHBIE
ypaBHEHHS W HCPABEHCTBA,  YpPaBHEHHE,
SIBIISTFOILIEECS]  CJIEAICTBHEM JIPYIOro ypaBHEHHS,
yYpaBHEHMS, PpABHOCWIbHBIE Ha MHOXECTBE,
paBHOCWIIBHBIE NIPEe0Opa30BaHMUSI yPABHEHHUH;

- pemiate pasHele BUABI yPAaBHEHUH W
HEpaBEHCTB M HX CHUCTEM, B TOM 4YHCIIE
HEKOTOpBIe ypaBHEHUS 3-ii W 4-U cTemneHeid,
JIpoOHO-palOHATIBHBIE ¥ UPPALIOHAIBHBIE,

- OBJIAJIETh OCHOBHBIMH TUITAMHU
TOKA3aTEeIbHBIX, sorapu(pMHIECKHX,
MpPpalMOHATBHBIX, CTETIEHHBIX ypPaBHEHHH U
HEpaBEHCTB MW CTAHAAPTHBIMH METOJaMH HX
peIIeHUH 1 IPUMEHATH UX TIPU PEIIeHUH 3a/ay;

- MIPUMEHATh TeopeMy be3y k pemieHnto
YpaBHEHHUI;

- MPUMEHATh ~ TeopeMy  Bmera s
peIIeHUs] HEKOTOPHIX YPaBHEHWH CTEIEHH BBIIIE
BTOPO;

- Locmuorcenue pesyrbmamog pasoena
Il;

- Cc80000HO  onpedenamvb — mMun U
8bI0UPAML MEMOO peuteHus NOKA3AMETbHIX U
J02apUPMUYECKUX YPAGHEHUL U HEPABEHCMS,
UPPAYUOHATLHBIX VDAGHEHUL U HEPABeHCMS,

MPULOHOMEMPUYECKUX ypagnenutl u
HepaseHcms, ux CUCmeMm;

- c6800600HO pewiamy cucmemwl
JIUHEUHbIX YPABHEeHUIL,

- pewams OCHOGHbIe MUNbL YPAGHEHUT
U HepageHCcmea ¢ napamempamu;
- NPUMEHAMb NpU  pewenuu  3a0ay

HepaseHcmea Kowu — bynskoeckoeo,
bepnynnu;

N umemso npeocmasnenue o
HepaeHCmBax MedHcoy cpeoHuMU
cmeneHHbIMU




- TTIOHUMATh CMBICT TEopeM o
PaBHOCHIIBHBIX u HEPaBHOCHIIBHBIX
mpeoOpa3oBaHUAX YpaBHEHWH M YMETh UX
JIOKa3bIBATH;

- BIIAJICTh METOJIAMHY PEIICHUS YPaBHCHHUM,
HEpaBEeHCTB U UX CHCTEM, YMETh BBIOMPATh METO]
pemeHus 1 000CHOBBIBATH CBOW BHIOOP;

- WCIIONIb30BaTh METOJ] WHTEPBAJOB JUIS
pELICHUs] HEpaBEHCTB, B TOM 4YHUCJIE JpOOHO-
palMoOHANBHBIX WM BKJIIOYAIOMIMX B ceds
HPPAIOHATILHBIC BRIPAYKCHUS;

- pemats anreOpanyeckue YpaBHEHUS |
HEpaBeHCTBA M WX CHUCTEMBl C IlapaMeTpamu
anreOpanyeckuM 1 rpauueckuM MeToaaMu;

- BJIaJICTh pa3HbIMHU MeToJaMHu
JIOKa3aTeNbCTBAa HEPABEHCTB;

- pemars ypaBHEHUsI B [ETbIX YHCIIaX;

- n300pakaTh MHOXKECTBA Ha IUIOCKOCTH,
3a/laBaeMble ypaBHEHHSMH, HEPABEHCTBAMH U UX
CHCTEMaMU;

- CBOOOITHO UCIIOIb30BaTh
TOXK/IECTBEHHBIE TPE0Opa30BaHKs TPH PEHICHUH
YPaBHEHUH U CUCTEM ypaBHEHUI

B nosceoneenoil sicusHy u npu usydeHuu opyux
npeomemos:

- COCTaBJATh W peliath ypaBHEHWS,
HEPaBEHCTBA, UX CUCTEMBI TP pElISHUH 3aaady
JPYrux y4eOHbIX IPEIMETOB;

- BBINIOJIHATh ~ OLIEHKY  IMPaBJIONOJ00US
pe3yNbTaToB,  MOJYY4aeMbIX MpPU  PEUICHHU
pa3IMYHBIX YPAaBHEHUH, HEPABEHCTB U MX CHCTEM
Opyd  pelieHud  3ajad  JIpYyrux  y4eOHbIX
NPEIMETOB;

- COCTaBJATh W peUlaTh YypPaBHEHUS U
HEpaBEeHCTBA C MIapaMeTpaMHt MPU PEIICHNH 3a/1a4
JPYrux y4eOHBIX TPEIMETOB;

- COCTaBJIATh ypaBHEHHE, HEPABEHCTBO
WIA MX CHCTEMY, OIUCHIBAIOIINE pPEATbHYIO
CHUTYaIHIO WIN MIPUKITAHYEO 3anauy,
HMHTEPIPETHPOBATH MOJYIEHHBIE PE3YIIbTATHL;

- WCIIOJIb30BaTh MPOrPaMMHBIE CPEACTBA
MIPY PEUICHHH OTHEIbHBIX KIACCOB YPaBHEHHH U
HEpPaBEHCTB

Dynkyuu

- Bmagerp  NMOHATHAMH:  3aBUCHMOCTD
BENIMYMH, (YHKIMSA, apryMeHT | 3HAYCHHE
¢byHKIMH, O0NACTH OHpENeNeHUS W MHOXKECTBO
3HaYeHUH (QYHKIUH, TpapuK 3aBUCUMOCTH,
rpaduk QyHKIMH, HYIH (QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pAaCTaHHE Ha YHCIOBOM
MIPOMEXKYTKE, yObIBaHME  Ha  YHCIOBOM
NPOMEXYTKe, HauOonpliee ¥  HaUMEHbIIICE
3HaueHHe (DYHKIMH Ha YHCIOBOM IPOMEXYTKE,
nepuoanveckass (QYHKIMs, IEepHOA, YeTHAas W
HeyeTHass (QYHKOUHM; YMETb NPUMEHATh OSTH
TIOHSTHS TIPH PEILICHUH 3a1ay;

- BJIAJIeTh NOHATHEM CTEeIIeHHAs (DYHKIIUS;
CTPOHTH ee rpaduK U yMeTh IPUMEHATH CBOMCTBA
CTereHHOU (DYHKIMHU NPH PEIICHUH 33124,

- BIAJeTh TNOHATHAMH  TOKa3aTebHast
(GYHKLUS, KCIIOHEHTA; CTPOMTh UX TpadHKu H
YMETh TNPUMEHATh CBOMCTBA IIOKa3aTeNbHOM
(YHKLIUH IPH pelICHHH 3a]1ay;

- Locmuorcenue pesyrbmamog pasoena
Il;

- enadems NOHAMUEM ACUMAMOMbL U
YMemb e20 NPUMEHAMb NPU peueHuy 3a0a4;

- NPUMEHAMb — Memoobl  peuieHus
npocmetiuiux Oup@depeHyuanbHbIX ypasHeHUl
nepeo2o u 8Mopoco NOpsiOKos




- BIAJIETh TIOHATHEM JIorapupmMuyecKas
(GyHKIMS; CTpOMTH ee Tpaduk ©  yMeTb
TIPUMEHSTH CBOICTBa sorapu(pMHUIecKon
(YHKIMHY TIPH pEIIeHUH 33/1aY;

- BIIAJIETH TIOHSTUSIMH
TPUTOHOMETpPUUYECKHE (QYHKLIUH; CTPOUTH HX
rpadpuku U yMETh TPUMEHATh  CBOMCTBA
TPUTOHOMETPUUYECKUX (DYHKUMI Ipu peleHnu
3ajad;

- BJIAJIETh TOHSATHEM OOpaTHast (YHKIHS;
MIPUMEHSTD ATO MOHSTHE MPU PEIICHUH 3a/1a4;

- MPUMEHATh ~ [IPU  pPElICHHH  3a/ad
CBOMCTBa (YHKIMH: YETHOCTb, NEPUOAMYHOCTD,
OrpaHU4YE€HHOCTH;

- NPUMEHATh  TPU  pelleHuH  3ajad
npeobpa3oBaHus TpauKoB HYHKINH;

- BJIAJICTh HOHATHSIMU YHCIIOBas
H0CJIEA0BATEIbHOCTD, apugmernyeckas u
reoMeTpuyecKas IPOrpeccus;

- NPUMEHATh  TPU  pelleHuH  3ajad

CBOIMCTBA W TIPU3HAKK apUPMETHYECKOH H
TreOMETPUYECKOM NPOrpeCCUil.

B noeceonesHoll scusHu u npu u3yueHuu opyeux
VUeOHbIX npeomemos.

— OIIpEeNIeNATh o rpadukam U
HCIIOJIb30BATh JIA PCIOCHHUA NPUKIAAHBIX 3a1av
CBOMCTBA peajibHbIX MPOILIECCOB M 3aBUCUMOCTEMN
(HauOonbIMe W HAaWMEHBIIME  3HAUYCHWUS,
NPOMEKYTKU BO3pACTaHUS U YObIBaHUS (DYHKIINH,
INPOMEKYTKH  3HAKOIIOCTOSHCTBA, ACHUMIITOTBHI,
TOYKH nepernda, nepho U T.I1.);
- UHTEPIPETHPOBATh
KOHTEKCTE KOHKPETHOU
CHUTYaIHH;.

- onpeneniaTh Ho rpadukaM IpocTeline
XapaKTEPUCTUKH MEPUOANYECKUX IIPOIECCOB B
OUOIOTUY, IKOHOMMKE, MY3bIKE, PaJUOCBSI3H U
Jp. (aMIUMTyAa, IepHoA U T.11.)

CBOICTBa B
MIPaKTU4ECKON

Dnemenmur
MAMEMaAMUYecKozo
ananusa

- Brnaners MOHATHEM 0GECKOHEUHO
yOBIBatoIasi TreoMeTpudecKast Iporpeccus H
YMETb NPUMEHSTh €T0 IIPU PELICHUN 3a/ay;

- MIPUMEHATH [UIS PEIICHMS 3a7a4d TEOPHUI0

TIPEJICIIOB;
- BIIAJIETH MTOHATHSAMU OECKOHEYHO
Oonpilide © OECKOHEUYHO Mallbleé YHCIIOBBIC
MOCNIE/IOBATEIFHOCTY W yYMETh  CPaBHUBATh

OeCKOHEYHO OOJbIIME M OECKOHEYHO Malble

MOCIIEZIOBATENILHOCTH;
- BJaJeTh  MOHATHAMH:  [POU3BOIHAS
(HyHKIMU B TOUKE, TPOU3BOAHAS () YHKIINY,

- BBEIYHCIISTH MIPOU3BOJIHBIE
AJIEMEHTapHBIX (PYHKIUH 1 UX KOMOWHAIIHAL;

- HMCCIIENOBATh ¢byHKIIN Ha

MOHOTOHHOCTB M 9KCTPEMYMBI;

- CTpOUTh TpadWKH ¥ TPHUMEHATh K
PEIIECHHIO 3a/1a4, B TOM YHCIIE C IApaMeTpoM;

- BNIQJIETh TOHATHEM KacaTeldbHas K
rpaduKy GYHKIUMA U YMETh HPHUMEHSITH €ro Npu
pelIeHIH 3a/1ay;

- BNIQJIETh  TMOHATHSIMH  TI€PBOOOpa3Has
(yHKIWMS, ONpeIeNIeHHbIN HHTETpal;

- Hocmuowcenue pesynomamos paszoena
Il;

- €c80000HO 61a0emb CMAHOAPHBIM
annapamom MamemamuiecKo20 aHau3a Ol
BbIUUCTICHUS NPOU3BOOHBIX (DYHKYUU OOHOU

nepemeHHol;

- CB80000HO  NpuMeHAmMb  annapam
MamemMamuyeckoz2o auanusa ons
uccne0oganus  QYHKYul U HOCMPOeHus

epauxos, 6 mom uucie ucciedo8aHus Ha
BLINYKIOCY,

- onepuposamby nOHsAmMUEM
nepeooopasHoll hyHKyuu 0 peuleHus 3a0ay;
- 061a0emb  OCHOBHbIMU CBE0eHUAMU
060 unmeepane Hviomona—Jleibnuya u ezo
RPOCMENUUX NPUMEHEHUSX,

- onepupogamv 8  CMAHOAPMHbBIX
cumyayusix nPOU3BOOHLIMU BbICUUUX
nopsi0K08;

N yMemb NpUMEHAMb NpU  peuleHuu
3a0a4 coUCMBA HENPEPLIGHBIX (DYHKYULL

N yMemb NpUMEHAMb NpU  peueHuu
3a0day meopemsi Betiepwumpacca;

- yMemb  BbINOJHAMb NPUOUdICEHHbIC




- MIPUMEHSATh TEOpeMY Hbrorona—
JlefiOHUIIA U ee CIIEACTBYS JJISI PELICHHS 3a/1a4.

B noeceonegroil scuzHu u npu usyueHuu opyeux
VUEeOHbIX NpeOMemos:

- pemiath  MOpUKIagHbIe 333yl W3
Ouosnoruu, GU3NKU, XUMHUHU, SIKOHOMHUKH U JAPYTHX

BLIYUCTICHUL (MemOObl pelleHUs. YPAGHEeHULl,
BLIYUCTICHLUSL ONPEOeIeHHO20 UHMe2Pala);

- yMemb  HPUMEHAMb — NPULoJCeHUe
NPOU3BOOHOU U ONPeOeNeHHO20 UHMeSPald K
Peuenuio 3a0a4 ecmecmeo3HaAHUsL,

- e1ademso NOHAMUAMU emopasi

MIPEZIMETOB,  CBSA3aHHBIE C  HCCIENOBAHHUEM | MPOU3BOOHAs, BLINYKIOCHb epaghura (yHKyuu
XapaKTEePUCTHUK IIPOIECCOB; u  ymemv  uccnedogamv  QYHKYuio  Ha
- HHTEPIPETHPOBATH MOJTYYEHHBIE | 6bINYKAOCHIb
pe3yNbTaTHI
Cmamucmuka u| - OnepupoBathb OCHOBHBIMH | — Jlocmuoicenue pesyromamos paszoena
meopus 6epoAmHOcmed, | ONUCaTeIbHBIMUA XapaKTepUcTHKaMu uuciioporo | I;
Jn0zuKa u | HaOopa, MOHATUEM T'eHepasibHasl COBOKYITHOCTh U | — umemn npedcmasnenue 0
KOMOuUHamopuka BBIOOPKOI U3 HEe; YEHMPAbHOU NpedelbHOl meopeme;
- ONEPUPOBATh TMOHATUSAMHU. YACTOTA U | — umemn npeocmasgietue o
BEPOATHOCTh COOBITUS, CyMMa U IPOM3BENEHHE | gbibOpOuHOM KOI(PPuyuenme Kopperayuu u
BEPOATHOCTEH, BEIUUCIIATE BEPOATHOCTU COOBITUH | qumetinoii pecpeccuu;
Ha OCHOBE I10JICYETa YNCIIa HCXOJIOB; - umemo npedcmasnenue o

- BJIa/IETh OCHOBHBIMH TIOHSTUSMH
KOMOWHATOPHUKH M YMETh HUX IPUMEHSTH IpH
peleHnHt 3a1ay;

- UMETh TpejAcTaBleHHe 00
TEOpUU BEPOSATHOCTEH;

- UMETh IPEACTABICHUE O JUCKPETHBIX U
HETIPEPhIBHBIX  CIYYallHBIX  BEJIMYMHAX U
pacnpeneNnieHusIx, 0 He3aBHCUMOCTH CIy4alHBIX
BEJIUYUH;

- UMETh Hpe/ICTaBIECHHE 0
MaTeMAaTHUECKOM  OXHIAHUM U JIUCIIEPCHU
CJIy4alHbIX BEJIUYUH;

- UMETh NPEJCTAaBIEHHE O COBMECTHBIX
pacIpeAeNeHsAX CIyJaiiHbIX BEJIUUMH;

- HOHUMATh CYTh 3aKOHAa OOJIBILIMX YHCEIN
u BBIOOPOYHOTO MeToza U3MEpEHUs
BEPOATHOCTEW;

- HUMETh TIPEACTaBJICHHE O HOPMAJIHHOM
paclpeseNieHud W IpUMepax  HOPMAaJbHO
PpacIpeAeeHHbIX CIydaiiHbIX BEJIUUIMH;

- HMETh TPEACTABICHUE O KOPPEIALMH
CIIy4alHbIX BEJIUYUH.

B noscednesnoti scusnu u npu uzyyeHuu opyeux
npeomemos:

- BBIYHUCIIATh WIN OLIEHUBATH BEPOATHOCTH
COOBITHIA B peabHOM KU3HH,

- BBIOHpATh METO/IBI MTOJXOJISIIIIET O
MIpeCTaBIeHUS U 00pabOTKH JaHHBIX

OCHOBax

cmamucmudecKux cunomesax u  npoeepke
CIMamucmu4ecKoll cunomeswvl, 0 cmamucmuke
Kpumepus u ee ypoeHe 3HA4YUMOCmu,

- uMemv  npeocmasiieHue O  Ce3U
OMAUPUYECKUX u meopemuseckux
pacnpeoeneHuii;

- umems npedcmasgieHue 0

KOOUPOBAHUU, OBOUYHOU 3ANUCY, OBOUUHOM
depese;

- 61a0emb  OCHOGHLIMU — NOHAMUAMU
meopuu 2pagoe (pag, eepwiuna, pebpo,
cmeneHb 6epulliHbl, Nymsv 6 2page) u ymenms
RPUMEHSIMb UX NPU PEUleHUU 3a0ay;

- uMems npeocmagienie 0 0epeebsx u
YMemb NPUMEHSMb NPU PeUeHUl 3a0ay;

- 61ademsv NOHAMUEM CEA3HOCMb U
yMemb NPUMEHAMb KOMAOHEHMbL CEA3HOCTNU
npuU peweHuu 3a0au;

- yMemb  OCYWecmeiimys  Hymu 1o
pebpam, 06x00b1 pebep u sepuiun epaga;
- umemo npedcmagienue 06

IUNEPOBOM U 2AMUTLINOHOBOM HYMU, UMENb
npeocmagneHue 0 MPYOHOCMU — 3A0ayu
HAXOHCOHUA 2AMUTLINOHO8A YL,

- 6nadems NOHAMUAMU KOHEeUHvle U
CuemHble  MHOdCECmeda U - yMemb  UX
NPUMEHAMb NPU PeUeHUul 3a0at,
- ymemb NPUMEHAMNb
MamemamudecKkol UHOYKYuuU,

- YMemb npumMeHams npunyun Jupuxie
npu pewieHuu 3a0ay

Memoo

Texcmoesuwie 3a0auu

- Pemate pasHble 3a7aud MOBBILIEHHOU
TPYAHOCTH;

- aHAIIM3UPOBATh ycioBue 3aJa4H,
BBIOMPATH ONTUMAJIEHBIN METOJ PEIIeHHUS 3aa4H,
paccMaTtpuBasi pa3InIHBIC METO/IBL,

- CTPOUTh MOZETHh peIIeHWS 3a/adH,
MPOBOJUTH JI0OKA3aTENIbHbIE PACCY)KICHUS MPU
pELIeHUH 3a/1a4H;

- pemaTth 3amadd, TpeOyromue mepedopa
BApUAHTOB, TPOBEPKH  YCIOBWH,  BEIOOpa
ONTUMAJILHOI'O PE3YJbTaTa;

- AHAJIM3UPOBATh U HMHTEPIPETUPOBATH

- Jlocmuoicenue pesyniomamos pasoena
I




TIOyYEHHBIE PpEIICHNUS] B KOHTEKCTE YCIJIOBHUS
3a]1auy, BEIOMPATh penieHus, He IpOTUBOpEYaIne
KOHTEKCTY;

- MepeBOANTh IIPU  PEIICHHH  3aJadyd
nHpopmManmio U3 OAHOW (opmBI 3ammcH B
JPYTyI0, UCTIONB3Ys TIPH HEOOXOIUMOCTH CXEMBI,
TaONuIpBl, TpauKy, TUarpaMMBL.

B nosceonesnoii jcusnu u npu usyueHuu opyaux
npeomemoas:

- pemarh MpakTHYecKue 3afadd U 3a]auu
13 APYTUX MPEIMETOB

Teomempus

- Brnameth reoMeTpUYeCKUMU TOHITUSIMU
mpu pelIeHIH 3a71a4 i MIPOBEICHUH
MATEMAaTHUCCKUX PACCYXICHUIA,

- CaMOCTOSITEITHEHO (dhopMyIHpOBaThH
OIpeICIICHUS TCOMETPHYECKUX ¢uryp,
BBIJIBUraTh THIIOTE€3bl O HOBBIX CBOHCTBAX M
TpU3HAKAX TCOMETPHYCCKHUX duryp u
00OCHOBBIBATh WJIM OINPOBEPraTh MX, 0000IIATH
WIA KOHKPETH3HPOBATh PE3YJbTAThl HAa HOBBIX
Kaaccax (uryp, TpPOBOAWTHL B  HECIOKHBIX
ciydasx KiacCH(QUKAIMIO QUIYp 1O Pa3TUYHBIM
OCHOBAHHSM;

- HCCIICIOBATh YEPTEKH, BKJTIOUast
KOMOMHAIIAN ¢wuryp, W3BJICKATD,
HUHTEPIIPETUPOBATH u peoOpa3oBbIBATH

UH(OpPMALIUIO, PE/ICTABICHHYIO Ha YepTenax;

- pemate  3aJadyd  I'€OMETPHYECKOro
COZIep)KaHUs, B TOM YHCIIE B CHUTyalUsX, KOTAa
QJITOPUTM PELICHUS HEe CIEIyeT SBHO U3 yCJIOBHS,
BBINIOJIHATh HEOOXOAUMBIE ISl PELICHUs 3aJayud
JOTIOJIHUTENIBHBIE  MOCTPOCHUS,  HMCCIIEA0BATh
BO3MO)XHOCTh IPHUMEHEHHUs TeopeM U (opMyln
IS peLleHUs 3aa4;

- yMeTb (OpMYIMpOBaTh U JOKa3bIBATH
reOMETPUYECKUE YTBEPIKACHNUS;

- BIAJeTh MOHATUSAMH  CTEPEOMETPUU:
NpU3Ma, NapajuieJenune], IpaMuIa, TeTpadp;
- UMeTh MPEACTaBIICHUS 00 aKcuoMmax
CTEpEOMEeTPHU U CIEACTBHAX W3 HUX M YMETb
NPUMEHATH UX [IPU PELICHUH 3324,

- yMETh CTPOHTH CeYCHHS
MHOTOTPaHHUKOB C HCIIONB30BAaHUEM Pa3IHYHBIX
METOIOB, B TOM YHCIIE U METO/a CJIEIIOB;

- HUMETh NpeCTaBIIeHIE 0
CKPELIMBAIOMINXCS TMPSMBIX B IIPOCTPAHCTBE H
yMETh HAaXOOUTh Yol M PACCTOSHUE MEXTY
HHMU;

- NPUMEHSATH TEOPEMbI O MapajlIeIbHOCTH
OPSAMBIX M IUIOCKOCTEH B TPOCTPAHCTBE NPH
pELICHNH 3a]1aY;

- yMETh NPUMEHSTb napasuiesibHoe
MIPOEKTHPOBAHUE TSI N300paskeHus QUTyp;

- YMETh NMPUMEHSTh MEePICHIUKYISPHOCTH
NPSAMOI 1 TNIOCKOCTH TIPH PEILICHHUH 3a/1ay;

- BJaJeTh TOHATHAMH  OPTOrOHAIBEHOE
MIPOEKTUPOBAHNE, HAKIOHHBIE W HX NPOEKINH,
YMeTb  TPUMEHATh  TeopeMy O  Tpex
TIepIeHANKYIISIpax Py pelIeHnH 3a1aY;

- BJIQJICTh TIOHATHSAMH PACCTOSHHE MEXIY
¢durypamu B IIPOCTPAHCTBE, o0z
TIEPIECHANKYIISIP JBYX CKPEIIMBAIOIIMXCS MPSIMBIX

- Hmemo npeocmasieHue 06
AKCUOMAMUUECKOM Memooe;

- 6nadems NOHAMUEM 2eOMemMPUYECKUe
Mecma MOuYeK 8 NpPOCMpaHcmee U ymems
npUMeHsIMb UX 0JIs PeUerUs 3a0ay,

- yMemb  npumeHsmv  ONsl  PeuleHus
3a0ay c8oUCMBA NIOCKUX U O8YSPAHHBIX Y208,
MPEexXepaHHo2o yena, meopemvl KOCUHYCO8 U
CUHYCO8 OISl MPEXSPAHHO20 Yed;

- enadems noHsmuem
NepneHOUKYISIPHOE CeYeHUe NPusmMvl U yMems
APUMEHAMb €20 NPU PeueHuU 3a0a4;

umenio npedcmasﬂenue o
080lICMBEHHOCU npaesujlibHvlx
MHO20ZPAHHUKOB,

61a0dems NOHAMUAMU YEHMPATbHOE U
napannenbHoe nPOeKmuposanie 1 NpUMeHAmMb
UxX npu NOCMPOeHUY CeyeHUll MHO202PAHHUKO8
Memooom npoeKyuil;

- umemsv npedcmagienue 0 pazeepmke
MHO202pAHHUKA U Kpamuaiiuwem Hymu Ha
NOBEPXHOCIU MHOLOSPAHHUKA,

- umemsv npedcmasierHue 0 KOHUYECKUX
ceyeHuax;

- umemy npedcmasgnetue 0
Kacarowuxcs cgepax u KomOuHayuu mei
8pawjeHus U yMemv NPUMEHAMb UX Npu
peuienuu 3a0a4;

- NPUMEHAMb NpU  peuleHuu  3a0ay
Qopmyny  paccmoaHus ~ om  MOYKU 00
RAOCKOCHIL,

- enadems — pasHLIMu  Cnocobamu
3a0anusi NMPAMOU  YPAGHEHUAMU U YMemb
NPUMEHAMb NPU PeUeHUul 3a0at,

- NPUMEHAMb NpU peueHuu 3a0ad u
Jdokasamenbcmee meopem 8eKMOpHblL Memoo
U Memoo KoopouHam,

- umemsv npeocmagieHue ob aKcuomax
obvema, npumeHams Qopmyavl  00veMO8
HPAMOY20TbHO20 NApaLiesenunedd, npusmsl u
nUpamuobl, mempasopa npu peuienul 3a0ay;
- NPUMEHAMb meopembl 06
OMHOWIEHUSAX 00bEMO8 NPU PelUeHUU 3a0at;

- NPUMEHAMb unmezpan o
BbIYUCTICHUST 00BEMO8 U NOGePXHOCEl meil
spauyerus, BbIYUCTCHUS naowaou
cpepuneckoco nosca u obvema Wapooco
cnost;

- umMems nPedCmasieHue 0 O8UNCEHUSX
8 MpocmpaHcmee: NAPALIebHOM NepeHoce,
CUMMempuy  OMHOCUMENbHO  HAOCKOCHIU,




¥ YyMETh MPUMEHSATH UX IIPH PEIICHUH 33744,
- BIIAJICTh TIOHATHEM Yrol MEXKIY MPSIMOU
U TUIOCKOCTBIO W YMETh MPHUMEHSATH €ro IpH
peIIcHAH 3a]1ad;

- BIIAJCTh MOHATHSIMH JBYTPAHHBIA YTOI,
Yroin MEeXIY IUIOCKOCTSMH, IMEpHeHANKYIISIPHBIE
IUIOCKOCTH U YMETh IPUMCHSATh UX IIPH PEIICHUH
3a1ay;

- BIIAJICTh TTOHATUSIMH pu3Ma,
nmapajiesieriunesl W IPUMEHSITh  CBOMCTBa
TapaiesIenuneia Py PeIeHnH 3a/1a4;

- BIAJACTh TOHITHEM  TIPSIMOYTOJBHBIN
TapaJuIeyeuIe]] U MPUMEHATh €ro MPH PEIICHUN
3amau;

- BJIAQJICTh TOHATUSAMH TNHUPAMHUIA, BHIBI
MUPAMUJI, DJIEMEHTHI TPABWILHONW MUPAMUIBI H
YMETh PUMCHSATH UX TPU PEIICHUH 33]1aY;

- UMETh  TpelcTaBIeHHE O Teopeme
Diinepa, MpaBUIbHBIX MHOTOTPaHHUKAX;

- BJIAJICTh TIOHSITHEM TUIONIA !
NOBEPXHOCTE  MHOTOTPaHHMKOB W YMETb
NPUMEHSTh €ro MPH PEIICHNH 3a7ay,;

- BJIAQJCTh TOHATUSAMH Tejla BpAIICHUSI
(muHAp, KOHYC, map U cdepa), UX CeUCHHs U
YMETh NPUMEHSTh UX IIPH PELICHUHN 3a/1a4;

- BJIaJCTh  IOHATHSIMH  KacaTeJbHbIC
TPSIMBIC U TUIOCKOCTH U YMETh MIPUMEHATH U3 TPU
peleHnn 3aj1ay;

- UMETh MpPEICTABICHUSI O BIHMCAHHBIX U
OIMKMCaHHBIX Cepax U yMeTh MPUMEHSTh UX MPH
peleHnn 3aj1ay;

- BJIaJICTh MOHATUSMU 00BEM, OO0BEMBI
MHOTOIPaHHUKOB, TEJI BPAILICHUS U IIPUMEHSATh UX
NP peLIeHUH 3a]1ay;

- WMETh TpEJICTaBICHHE O pa3BepTKe
UWIMHApPAa U KOHyCa, IUIOMIAJAN TOBEPXHOCTH
LHWIHHIPA ¥ KOHYCa, YMETh NPUMEHSITh UX IpU
peleHny 3aj1ay;

- WMETh  TIpe[CTaBIeHHE O  IUIOIAAN
chepbl U yMEeTh NPUMEHSTH €ro MpPH PELICHUH
3aau;

- yMETh pellaTh 3a7ayll Ha KOMOWHAIUH
MHOTOTPAaHHUKOB U TEJ BPAIICHHUS;

- WMETh TIpe[CTaBIeHHEe O TOA0OUH B
MPOCTPAHCTBE M yMETh pelIaTh 3a/Ja4yd Ha
OTHOIIIEHNE 0OBEMOB U TUIOMIAACH MTOBEPXHOCTEH
oA00HBIX (HUTyp.

B nosceonesnoii srcuznu u npu uzyuenuu opyaux
npeomemos:

- COCTaBJIATh C KCIOJB30BAHHEM CBOMCTB
TEOMETPUUECKHUX (PUTYp MATEMATUUECKUE MOJIEITH
JUISL pEIICHUs 3a/1a4 MPAKTUYIECKOro Xapakrepa u
3a/a4 M3 CMEXHBIX JIMCUUIUIMH, HCCIIEI0BATh
MOJYYEHHbIE MOJACIM W  HHTEPIPETUPOBATH
pe3ynbTar

YeHmMpaIbHOU cummempu, nogopome
OMHOCUMENLHO npAMol, BUHMOBOLL
CuMMempuy, yMemb NPUMEHAMb UX NHpu
peuterul 3a0a4;

- umMemv npedCmaegieHue 0 NIoWaAoU
OPMOCOHANLHOU NPOEKYUL;

- umems npedcmasieHue 0
MPEXePAHHOM U MHO2OSDAHHOM — Yyene U
NPUMEHAMb  CEOUCMBA  NJIOCKUX — V2l08
MHOL0SPAHHO2O Yela NpU peuleHul 3a0ay,

- umems npedcmasnenus 0
npeobpazoéanuu  nodobus, eomomemuu U
YMenb NPUMEHMb UX NPU peueHul 3a0ay;

- yMemb  pewamv — 3a0auu  HA
RAOCKOCU MEMOOAMU CIEPEOMEMPUL,;

- ymenmb npuMeHsmy Gopmyns
00beM08 NpU peleHuU 3a0ay

Bexmopui
KoopOouHnanivl
npocmpancmee

- BJ'Ia,I[CTL TIOHATUAMHA BEKTOPBI W HX
KOOPAWHATEHI;

- YMEThb BBITIOJIHATH onepannn Hazg
BCKTOpaMU;

- HCIOJIb30BATh CKAJIAPHOC IMPOU3BCACHUC
BCKTOPOB IIPpU pCHICHUHN 3aJ1d4;

- Hocmuoicenue pesyrbmamog pasoena
I1;

- Haxooums 0b6vem napaiienenuneod u
mempasopa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
BEPUIUH,

- 3a0a6amv NPAMYIO 8 HPOCIMPAHCMEE;




- NPUMEHSTh  ypaBHEHHE  IUIOCKOCTH, | — HAxXo0umy paccmosnue om mouxku 00
dbopMyny  paccTOSHUSI ~ MEXIy  TOYKAMH, | MIOCKOCHU 8 CUCEMe KOOPOUHAM,

ypaBHEHUE Cephl IPU PEIICHUH 3a/1aY; - HAX00UmMb  PACCMOSIHUE — MeHCOY
- MIPUMEHSATH BEKTOPHI ¥ METOJ] KOOPJMHAT | CKPEUUBAIOWUMUCS NPAMBIMU, 3AOAHHbIMU 8
B MIPOCTPAHCTBE TIPH PEIICHUH 331a9 cucmeme KOOpOuHam
Hcmopusn - WmMers  mpencraBinende o  Bkuane | Jocmuoicenue pezynbmamos pasoena |l
Mamemamuku BBITAIONIMXCS] MATEMAaTUKOB B Pa3BUTHE HAYKWY,
- ITIOHUMATh POJIb MATEMATHKH B Pa3BUTHU
Poccun
Memoovl mamemamuku | — Hcnonws3oBath OCHOBHBIE METOJIBI | — Jlocmuoicenue pesyriomamos pasoend
JIOKa3aTeIbCTBA, MPOBOAUTH JIOKaszaTelabcTBO U | I
BBIMOJTHSTE OIPOBEPIKCHUE; - npuUMeHsImb Mamemamuyeckue
- NPUMEHSTh OCHOBHBIE METOJbl PEIICHUS | 3HAHUA K UCCIe008AHUIO OKPYICAIOUE20 MUpPA
MaTeMaTUYECKUX 33/1ay,; (modenuposanue  Qusuueckux — npoyeccos,
- Ha OCHOBE MAaTeEMAaTHYECKUX | 3a0ayu I9KOHOMUKU)

3aKOHOMEPHOCTEH B TPHUPOJE XapaKTEPH30BAThH
KPacoTy M COBEPIIEHCTBO OKPYXKAIOIIEr0 MHpa U
NPOU3BEICHUI UCKYCCTBA;

- NPUMEHSTh MPOCTEHIIHE MPOrpaMMHbIE
CpelcTBa H  DIIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CHUCTCMBbI HpH peU_ICHI/II/I MaTEMaTHYCCKUX 3a1a4,

— IIOJIB30BATHCA lTpHKJ'IaZ[HbIMI/I
l'lpOl"paMMaMI/I u l'lpOl"paMMaMI/I CHUMBOJIBHBIX
BBI‘-II/ICJ'ICHI/Iﬁ UIA UCCIICOOBAHUA MATEMATUYCCKUX
00BLEKTOB

OcHoOBHbIE BU/bI Y4eOHO AeSITeJIbHOCTH
A.m"e6pa U HAaYaAJa MATEMATHUYECCKOI'O aHAJIu3a

euCmeumenbHble Yucia

BEIMONHATS  BBIYUCIEHHUS C  JICHCTBUTENBHBIMH  YHCIaMd (TOYHbIE H  TPUOIKEHHEIE),
peoOpa3oBBIBATH YMCIOBBIE BHIPAKECHUSI.

[Ipumensate 0003HA4YEeHHs OCHOBHBIX IIOJMHOXKECTB MHOXECTBA  JICHCTBUTENbHBIX  4HCE,
0003Ha4YEHHsI YMCIIOBBIX IPOMEKYTKOB.

[IpumenaTs MeTOA MaTeMaTW4YecKOW MHIYKUWH MU JOKa3aTeIbCTBA PAaBEHCTB, HEPABEHCTB,
YIBEP)KICHUH, 3aBUCILIMX OT HaTypaiabHoro N. OmnepupoBatbs QopMydaMH sl 4YUCIA HEPECTaHOBOK,
pa3MelieHuid U CoueTaHuM.

Payuonansusle ypasnenus u nepasencmea

[Ipumensats hopmyny 6unoma HeroroHa. [lomp3oBathest TpeyronsHukoM llackans mis mis perieHus
3a/a4 0 OMHOMHUATBHBIX KO PHUIHEHTAX.

OrneHuBaTh YMCIIO KOPHEH LENO0ro ajireOpandeckoro ypaBHeHus. PelmaTts panroHaabHble ypaBHEHUS U
UX CUCTEMBI.

PemaTts panmonanabHble ypaBHEHHS U MX CHCTEMBI.

[IpuMeHATH pa3nUyYHBIE NMPHEMBI PELICHHS LEIOr0 anreOpanvyecKkoro ypaBHEHHUIl: pa3iokKeHHe Ha
MHOXHTEIH; TIOACTAHOBKA (3aMEHa HEU3BECTHOI'O).

PewaTts panmonasbHbIe HEPABEHCTBA METOI0M WHTEPBAJIOB.

Pemath cuctembl HepaBEeHCTB
Kopenv cmenenu n

dopmynupoBathk onpeaeieHue GyHKIuy, ee rpaduka.

[MpumensTs cBoiicTBa (GyHKIMU Y = X" IpH pELICHUH 33/1a4.

dopMyarpoBaTH ONPEAETIECHUS KOPHS CTENEeHU N, apu()METHIECKOr0 KOPHsI CTENeHH N.

[IpumensaTs cBoiicTBa KOpHEH IpH NMPeoOPa30BaHMH YHCIIOBBIX U OYKBEHHBIX BBIPa)KEHHH.

BeimonusaTe npeoOpa3oBaHus HPPaLMOHATBHBIX BEIPAXKEHHUH.

menenb nojaoHcum HO20 4



BbruucnsTs creneHu ¢ paqioHaIbHBIMHA TOKA3aTENSIMH.

[IpuMeHATH CBOICTBa CTENEHU C PAMOHAIBHBIMH TOKa3aTeleM MpU MpeoOpa3oBaHUM HYWCIIOBBIX H
OYKBEHHBIX BBIPa>KEHUH.

[IpuBOIMTHE MPUMEPHI TOCIEN0BATEILHOCTEH, MMEIOIIUX MPeei U He UMEIOIIUX Mpezesa, BRIYUCIAT
HECJIOKHBIC MTPEIEIIbI, peliaTh 3a7auu, CBsI3aHHBIC ¢ OECKOHEUHO YOBIBAIOIICH T€OMETPHUICCKON IIPOrpeccuei.

®opmynupoBaTh CBOWCTBA TOKa3aTelbHOW QyHKOUH, CcTpouTh ee rpaduk. [lo rpaduxy
MoKa3aTelbHON (PYHKIIMH ONKCHIBATH €€ CBOICTBA.

[IpuBomuTh TpUMeEpHI MOKa3aTenbHOW (QYHKIHMU (334aHHOM ¢ moMmomiblo rpaduka uau GopMybl),
obnazaroniel 3a1aHHBIMI CBOWCTBAMHU.

ITosnp30BaTHCS TEOPEMOM O IIPEEE MOHOTOHHON OrPAaHUYEHHOM IIOCIEN0BATENBHOCTH.

Jozapugmur

[IpumensaTs ompezeneHue JorapudmMa U CBONCTBA JOrapu(MOB MpH MPeoOpa3oBaHHH YUCIOBBIX U
OYKBEHHBIX BBIpPKCHUH. BBIMONHATE TpeoOpazoBaHus JIOrapu(hMUUECKUX BHIPAKECHUH.

[lo rpaduky morapupmMuueckoil QYHKIMH ONUCHIBATH €€ CBOWCTBA. [IpUBOIUTH MpUMEPHI
norapupMuUeckux QYHKIWHA (337aHHBIX C TOMOIIBI0 rpaduka wim GopMmyisl), 00JIAJarOMMX 3aJaHHBIMU
CBOMCTBaMHU.

Hoxazamenpnble u 102apudmuieckue ypasuenus u Hepagencmed

PemaTh mpocreiinme mokazaTenbHbIe W JIOTApUPMHUYECKUE YpaBHEHHS M HEPAaBEHCTBA, a TaK XKe
YpaBHEHUS U HEPABEHCTBA, CBOJISIIMECS K MTPOCTEHIITNM MPH OMOIIHA 3aMEHBI HEU3BECTHOT'O.

Cunyc, Kocunyc yzna

dopMynrpoBaThH ONpeIeieHUE YIila, KCIOIb30BATh IPAAYCHYIO U PAUAHHYIO MBIPHI YTJIa.

[epeBoauUTh TpajycHYIO MEpy yIiia B paJuaHHyI0 U 00paTHO.

dopMyIMpoBaTh ONpEAEIeHIE CHHYCA U KOCUHYCa yIJIa.

[TpuMeHsTh OCHOBHBIE (DOPMYNBI JUIsl SIN o M COS 0. IPH THPEOOpa3OBaHUM TPHUTOHOMETPHUYECKHX
BBIpAYKEHU.

DopMyIMpOBaThH ONPEAEICHUS APKCUHYCa U apKKOCHHYCa YHCIa.

Tanzenc u komgnzenc yena

DopMyIMpoBaTh ONPEAEICHUE TaHI€HCa U KOTaHI'eHca yIia.

[Ipumensars ocHOBHBIE (GopMynsl ansi tga u Clgo npu npeoOpa3oBaHUM TPUTOHOMETPUUECKUX
BBIp@KEHUM.

DopMyIMpOBaTh ONPEAEICHUS ApKTAaHIeHCa.

Dopmynsl CLONCCHUA

[IpumensaTs (popMynsl KOCHHYCa Pa3HOCTH (CYMMBI) OBYX YIJIOB, (DOPMYIBI IUIsl AOTIOTHHUTEIBHBIX
YIJIOB, CHHYCa CyMMBbI (Pa3HOCTH) IBYX YIJIOB, CyMMbl M Pa3HOCTH CHHYCOB WM KOCHHYCOB, (hOPMYJIBI IS
IBOMHBIX M IIOJIOBMHHBIX YIJIOB MNpPH NPeoOpa3oBaHUHM TPUTOHOMETPHUUYECKHX BBIPAXKEHUH NPH ITOMOILU
hopmy.

Tpuzonomempuueckue QyuKuUU YUC106020 APZYMEHMA

3HaTh ONpEAENECHUS] OCHOBHBIX TPUTOHOMETPHUYECKUX (PYHKIMH, UX CBOMCTBA, CTPOUTH UX IpadUKH.

[o rpaduxkam TpUTOHOMETPHUYECKUX (PYHKIIUN OMHUCHIBATH UX CBOMCTBA.

Tpuzonomempuueckue ypasHeHua u HepaseHcmed
Pemats HpOCTeﬁH.IPIe TPUTOHOMETPUYCCKUEC YPABHCHHUSA, A TaKIKC YPAaBHCHHUA, CBOIAIINCCA K

MPOCTEUIIINM TIPH TIOMOIIM 3aMEHbl HEW3BECTHOTO, OJHOPOJHBbIC ypaBHEHUs. [IpUMeHATh Bce H3ydYeHHBIE
CBOWCTBa W CIIOCOOBI PEIIeHHs] TPUTOHOMETPUYECKUX YPaBHEHWU M HEPABEHCTB IMPH PEIICHUH IPHUKIATHBIX
3aad4.
nemenmpl meopuy 6ePOANHOCHICN

[IpuBOIUTH MPUMEPHI CITYYAMHBIX BEIUYUH (YUCIIO YCIIEXOB B CEPUU UCIIBITAHUA, YHCIIO TIOBITOK TIPH
yrajpIBaHuH, pa3Mepbl BHIMTPHINIA (MPUOBUIM) B 3aBUCUMOCTH OT CIIYYalHBIX OOCTOSATENBCTB U T.I.). Mmers
MIPEJICTABIIEHUE O 3aKOHE OOJBINIMX YHCET IS IOCJIENOBATEIBHOCTA HE3aBUCUMBIX CIIyYaWHBIX BEJIMYMH.
BbIUuCIATh BEPOSITHOCTD TMONYyUeHUS K YCIIEX0B B UCMIBITAHUSX BepHYIIH ¢ HEPABHBIMU MapaMeTpamu P, (.
Dyuxyu uxz2 Ki



Hcnonp3oBaTh ompenencHus >JIeMEHTApHOH, OrpaHMYEHHOH, YeTHOM (HEYETHOM), MepUOAMYEcKOi,
Bo3pacTaromneil (yObIBaromiei) QyHKIUHA A1 McciaeaoBaHusl GYHKIUHA, UCCenoBaTh (PYHKIHUN 3IeMEHTapHBIMU
CPEICTBAMH.

Beimonusate npeobpa3oBaHusi rpadUKOB 3JIEMEHTAapHBIX (YHKUWI: CIBUTH BIOJb KOOPAMHATHBIX
OCEil, C)KaTUE U PACTAKEHUE, OTPAKEHUE OTHOCUTEIBHO OCEH.

[lo rpadukaM QyHKIMI ONKMCHIBATH MX CBOWCTBA (MOHOTOHHOCTH, HAJIMYHE TOYEK MaKCUMyMa,
MUHUMYMa, 3Ha4eHUs1 MAKCUMYMOB U MUHUMYMOB, OTPaHUYEHHOCTb, YeTHOCTb, HEUETHOCTh, IEPUOANYHOCTB ).
Ilpeoen pynxyuu u nenpepovignocms

OOBSCHATH ¥ WILTIOCTPUPOBATH MTOHATHE Npeena QYHKINN B TOUKE.

[TpuBonuTh MpuMeps! HYHKIUH, HE HMEIOIIHX Tpeiena B HEKOTOPO TOYKEO

[IpuMeHATH CBOICTBA MPEAEIOB, HEMPEPHIBHOCTH (DYHKINH, BBIYUCIATE Tpeelibl QYHKINH.

AHanmu3upoBaTh NoBeieHre QYHKIUHN MpH X— +00, X— -00.

Qopamunvie yukuuu

Wwmers nipencTabienne o GyHKIUKN, 00paTHON TaHHOM, CTPOUTH TpadrK 0OpaTHOW (YHKITHH.

Ipou3zeoonasn
HaxomuTh MrHOBEHHYIO CKOPOCTh U3MEHEHUST (QYHKITHH.

A
BeruucnsaTs npupaiienne GyHKIun B Todke. HaxoauTh npenen oTHOIeHHS i.

3HaTh onpeneneHre MPO3BOAHON (PYHKIIHH.

BeruucnsaTh 3HaUeHNE TPOU3BOJHON (PYHKIIMU B TOYKE (10 ONPE/ENSHHIO).

Hcnonb3oBaTh npaBuiia BEIYMCIEHUS TPOU3BOIHOM.

HaxomuTh npon3BoHBIE CYMMBI, PAa3HOCTH M TPOU3BEICHHS JIBYX (QYHKIIHIT; HAXOAUTH TPOU3BOIHYIO
gacTHOr0. HaxoanTh Mpou3BOAHBIE SJIeMEHTAPHBIX (DYHKITHIA.

HaxoauTh Mpou3BOAHYIO CJIOKHONW (QYHKIIHH.
Ipumenenue npouszsodnou

Haxomuth TOYkM MUHMMyMa W MakcuMyMma (yHkimu. Haxoauts Hawbonbliee W HaWMEHbIIEE
3HauYeHM PYHKIKU Ha oTpe3ke. HaxomuTs yriioBoi ko3 GHUIIMEHT KacaTelbHON K IpaduKy (PyHKIIMH B TOYKE C
3aJlaHHOMN a0CIIMCCOM Xo. 3aMMChIBATh YPaBHEHHE KacaTeIbHOU K rpaduKy (yHKIIHH.

[IpuMeHATs TPON3BOMHYIO TSI MPUOTMKEHHBIX BBIYMCIICHHH.

Haxoguts mpomexyTku Bo3pacTaHust W yObIBaHWS (yHKOHH. J[OKa3pIBaTh, YTO 3ajaHHAs (PYHKIHS
Bo3pacTtaeT (yObIBaeT) Ha YKa3aHHOM IPOMEKYTKE.

Haxoguts Hanbornbiiee 1 HaMMeHbIIee 3HaYeHNns (QYHKITHH.

Haxoauts BTOpyr0 MPOM3BOAHYIO U YCKOPEHHE TPOIIecca, OMMCHIBAEMOTO ITPH MTOMOIIH (DOPMYITBIL.

UccnenoBath GyHKINIO C TOMOIIBIO TPOMU3BOIHOM M CTPOUTH €€ TpaduK.

[IpuMeHATs TPON3BOMHYIO MPH PEIICHUU TEOMETPHUECKIX, PUINIECKUX U JPYTUX 3a/1a4.
Ilepsoobpasnasa u unmezpan

[IpumeHsTH olpenenenre NepBooOPa3HOI 1 HEOMPeNeIeHHOTO HHTErpaa.

HaxoauTh nepBooOpasHble 37eMeHTapHbIX GyHKIui, nepBoodpasusie f(X) + g(x) u f(kx + b).

Boeluucnsath miiomaas KpUBOIMHEHHON Tpaneluy, UCIONIb3ysa T€OMETPHUUECKUM CMBICH OIPENEIEHHOT O
WHTErpalia, BEIYUCIATH ONPEAeTIeHHBIN HHTErpal mpu moMoiny ¢hopmynsl Hetorona-JleitOnuma.

[IpuMeHsATH CBOWICTBA ONPENIEIIEHHOr0 HHTErpaIa.
Pagnocunbrocms ypasuenuil u Hepagencmes

[IpumeHsTH ompeenenne paBHOCUIBHBIX YpaBHEHUH (HepaBEHCTB) U MpeoOpa30oBaHMsl, TIPUBOISIIIIE
JaHHOE ypaBHEHUE (HEPaBEHCTBO) K PABHOCHIBHOMY TIPH PENISHUH YpaBHEHUH (HEPAaBEHCTB).

YcraHaBnMMBaTH paBHOCHIIBHOCTh YPaBHEHU! (HEPABEHCTB).
Ypasuenua-cneocmeusn

[IpumensaTs onperneneHne ypaBHEHUS-CIEACTBUS, peoOpa30BaHus, MPUBOASIINE JaHHOE YpaBHEHUE
K ypaBHEHUIO-CIIEJICTBHIO.

PemaTs ypaBHEHHUsI IPU IOMOILM TI€PEX0/1a K YPaBHEHHIO-CIEACTBHUIO.

Pagnocunvnocm SHEHUIL U H HCMGE cucme,



Pemate ypaBHEHHS nepexo oM K paBHOCUIIBHOM CHCTEME.
Pemats HepaBeHCTBa IEPEX0A0M K pABHOCUIIBHOW CHUCTEME.

Pasnocunvnocme ypagHeHuil Ha MHONCECIBAX
Pemate YpaBHCHUA MTPU IMOMOIIU BO3BCACHUA YPABHCHHA B YCTHYIO CTCIICHb.

Pasnocunbhocme Hepagencnme Ha MHONCECMEAX

Pemnate HEPABCHCTBA IIPH IMMOMOIIH PABHOCUJIBHOCTH Ha MHOKECTBaX.

PemaTe HecTporue HepaBeHCTBA.
Cucmembl ypaguenuii ¢ HeCKOIbKUMU HEU3EECIHbIMU

3HaTh OIpec/icHUE PaBHOCHIIBHBIX CHCTEM YpaBHEHUH, NMpeoOpa3oBaHMsl, NPUBOMASALINE JIaHHYIO
CHUCTEMY K paBHOCUJIbHOM.

PemaTe cuctemsl ypaBHEHUH IpY OMOIIM [1EPEX0/1a K PABHOCWIIBHON CUCTEME.
Bsedenue ¢ cmepeomempuro

[epeunciaTe OCHOBHBIE (DUTYPHI B IPOCTPAHCTBE (TOUKA, MpsiMast, TNIOCKOCTh), (OPMYIUPOBATh TPU
AKCUOMBI 00 MX B3aWMMHOM PACIIONIOKCHUHU U HIIIIOCTPHUPOBATL 3TH AKCUMOMBI IIPpUMEpaMU U3 Opr)I(aIOIHeﬁ
00CTaHOBKH

DopMyJIIpPOBaTh U AOKA3BIBATH TEOPEMY O INIOCKOCTH, ITPOXOISAIIEH Yepe3 NPSMYIO U He JIEKAIIY0 Ha
HEW TOYKY, U TEOPEMY O IIJIOCKOCTH, IIPOXOJSIIIEH Yee3 JIBE MepeceKaromuecs mpsiMble.
Hapannenvrocmy npamolx. Ipamon u niockocmu

dopMmynrpoBaTh ONpelelieHre TMapayie]bHBIX MPSMBIX B IPOCTPaHCTBE, (QOPMYIHUpOBaTh U
JOOKa3bIBaTb TEOPEMBI O IapaJlICIIBHBIX [IPAMBIX!: O6’B$ICH$ITI), KaKM€ BO3MOXHBLI Cliydasi B3aWMHOI'O
pacCIIOJIOKEHHSI TPSIMOM M IIJIOCKOCTHM B IPOCTPAHCTBE, W NPHUBOJUTH WIUIIOCTPUPYIOILUE IIPUMEPHL U3
OKpyXKarolel o0CTaHOBKHM;, (OpPMYJUPOBAThL ONpPEACICHHE MapajUleJbHBIX MPAMOW M IUIOCKOCTH,
(hopMynMHpOBaTh W JOKA3BIBaTh YTBEPKICHUS O TApPaJUICTIHHOCTH TPSIMON M TUIOCKOCTH (CBOMCTBA WM MPH3HAK);
peuiaTth 3aga4d Ha BBIYMCICHHE M OOKAa3aTCIIbLCTBO, CBA3AHHBIC CO B3aMMHBIM PACIIOJIOXCHUEM IIPAMBIX U
IUIOCKOCTEH.
Bzaumnoe pacnonoxcenue npamolx 6 npOCmMpancmee. Y20 mexncoy 06yma npambimu

OOBICHATH, KaKWe BO3MOXKHEI CITydad B3aWMHOI'O PACIIONIOKCHHS IBYX MPSMBIX B MPOCTPAHCTBE, H
MPUBOIUTh HILIIOCTPUPYIOIIME TMPUMEPBI; (HOpPMyIHpPOBAaTh OINPEACICHUE CKPEIIUBAIONIUXCS MPSIMBIX,
(hopMyIHpPOBaATh U TOKA3BIBATH TEOPEMY, BHIPAKAIOIIYIO0 IPU3HAK CKPEUTHBAIOIINXCS MPSIMBIX U MapalIeTbHON
IPYTOi MpsSIMOM; OOBIICHSTH, KaKHe JBa Jyda HA3bIBAIOTCS COHANPABIEHHBIMH, (DOPMYIHUPOBATh U JOKA3BIBATH
TCOpEMY 00 yrijax ¢ COHAIIpaBJICHHBIMHU CTOPOHAMMU, O6”b${CH${TB, YTO HAa3BIBACTCA YITIOM MCEXOY
MEPECCKAOMMNMUCA TTPAMBIMU U YTJIOM MEXKAY CKPCIINBAIOIMIMMHUCA IMIPAMBIMHA, PEIIATE 3aJa41 Ha BBIYUCICHUEC
1 O0Ka3aTCIbCTBO, CBA3AHHBIC CO B3AMMHBIM PACIIOJIOXKCHUEM ABYX MNPAMBIX U YTIJIOM MEXKIY HUMU.

Hapanneavnocmp naockocmeil
@opMyaMpOBaTh ONPEAEICHUE MApaUICAbHBIX IUIOCKOCTEH, (OpMyIMpoBaTh M JIOKa3bIBAThH

YTBEPKICHUA O MPU3HAKE M CBOWCTBAX MNapaJUICNbHBIX IUIOCKOCTEH, MCHOJB30BAaTh 3TU YTBEPKACHUS MpHU
peuiCHnU 3aaa4.
Tempaiop u ngpannenenuned

O6I>$ICH$ITB, Kakas (I)I/Ipra HA3bIBACTCS TCTPA3APOM M KaKad MNapaUICICHHUIICOM, ITOKAa3bIBaThb Ha
gepTeiKax U MOACIAX 3JIEMCHTHI, I/I306pa)KaTB 3THU CI)I/IprBI Ha pUCYHKaX, WUIIOCTPHUPOBATH C UX IMOMOIIBIO
PAa3JIMYHBIC CIIy4Yau B3aMMHOI'O PACIIOJIOKCHUA IMPAMBIX MU IJIOCKOCTEH B IMPOCTPAHCTBCE; (bOpMy.]'II/IPOBaTI) u
AOKa3bIBaThb YTBCPIXKIACHUA O CBOMCTBax napajuiejacenuIieia; OG’LHCHHTB, YTO HA3bIBACTCA CCUCHHUEM TETpasapa
(napanneﬂennnez[a), peuIaTh 3aga4r Ha IMOCTPOCHUEC ceyeHu i TCTpasaApa 1 napajiCICnurIicia Ha YCPTCKE.
Hepnenduxynaprocmo npamon u niocKoCcmu

dopMynarpoBaTh ONpeeieHne MEPHEHIUKYIAPHBIX MPSMBIX B MPOCTPAHCTBE; (OPMYIUPOBATH U
JIOKa3bIBATh JIEMMY O MEPIEHIUKYISIPHOCTH ABYX MapajuICbHBIX HPSMBIX K TPETbed MPsIMOii; GOpPMYyIHpPOBATh
OonpeaciiCHUuC HpHMOﬁ. HepHeH,Z[HKYJISIpHOﬁ K INUIOCKOCTH, M IMPUBOAUTH WJUIOCTPUPYHOIIHUEC HNPHUMEPBI U3



OKpYXaromei 00CTaHOBKH; (OPMYJIMPOBATh U JOKA3bIBATH TEOPEMBI (MIPSIMYIO U OOpaTHYIO) O CBSI3H MEXAY
MapauIeIbHOCTBIO TPSIMBIX M HMX MEPICHIUKYISIPHOCTBIO K IUIOCKOCTH, TEOPEMY, BBIPAXKAIOIIYIO MPH3HAK
MEPIICHANKYISIPHOCTH TPSIMOM M IUIOCKOCTH, M TEOPEMY O CYIIECTBOBAHWU M CIUHCTBEHHOCTH THIPSIMOM,
MPOXOJISIIIEH Yepe3 JaHHYI0 TOUKY U MEPICHIUKYIIIPHON K JaHHOM TIOCKOCTH; PEIIaTh 33a/Ja4y HA BHIYMCIICHHIE
" 10Ka3aTCIbCTBO, CBA3AHHBIC C IIEPICHAUKYIAPHOCTBIO HpHMOﬁ U TNIOCKOCTbBIO.
Ilepnenduxynap u naxiounvle, Y200n mexcoy npamoil i njiockoCmuio

OOBSCHATH, YTO TAaKOE MEPIEHIUKYISP W HAKJIOHHAs K IJIOCKOCTH, YTO HAa3bIBAETCS IMPOEKIHEH
HAKJIOHHOM; YTO Ha3bIBAETCSl PACCTOSHUEM: OT TOYKH JIO TUIOCKOCTH, MEXKIY MapaulebHBIMU TIOCKOCTSIMH,
MEKAY NapayieNbHBIMH MPSMOM M IJIOCKOCTBIO, MEXKIY CKPEIIMBAIOIIUMHUCS MPAMBIMH; (HOPMYIHUPOBATH H
JIOKa3bIBaTh TEOPEMY O TPEeX MEPIEeHAMKYIIpax W MPUMEHSTh €€ MPH PelIeHUH 3a7ad; OOBSCHSTH, YTO TAKOE
OpPTOTOHAJbHAS MPOEKIUs TOYKH (PHUTYpBI) HA IUIOCKOCTb, W JOKa3blBaTh, YTO MPOCKIHMEH MNpsSMOi Ha
IJIOCKOCTDh, HETICPIICHAUKYIAPHYIO K 3TOU HpHMOﬁ, SABJIACTCA TIpsAMasi, 06BHCHHTL, YTO HAa3BIBACTCA YIJIOM
MKy MPSIMON U TUIOCKOCTBIO M KAKUM CBOMCTBOM OH 00J1a/1aeT; OOBSICHATD, YTO TAKOE IICHTPAJIbHAS ITPOCKITUS
TOYKH ((PUTYPBI) HA TUIOCKOCTb.
Asyzpannvui yeon. Ilepnenduxynaprnocms niockocnen

OOBsICHATD, Kakasi pUrypa Has3bIBaeTCsl JBYIPAaHHBIM YIJIOM M KaK OH HU3MEpSIeTcs; JOKa3bIBaTh, YTO
BCE€ JIMHEWHBIE YIABI JABYTPAaHHOTO yrjia paBHBI APYr Jpyry; OOBSICHATh, UYTO TAaKOE Yroidl MEeXAy
MEPECCKAOINMUCH TTJIIOCKOCTAMU U B KaKUX IMPEACIIaX OH U3MEPACTCA, q)OpMy.]'II/IpOBaTI) OnpeaAcICHUE B3aMMHO
MEpIEHIUKYISPHBIX TUIOCKOCTEH, (pOpMYyIMpOBaTh U JJOKA3hIBATh TEOPEMY O MpPU3HAKE MEPIEHIUKYISIPHOCTH
JBYX TIJIOCKOCTEW; OOBICHATh, KAKOW TNapaulelenure] Ha3bIBaeTCs MPSMOYTONBHBIM, (OPMYIUPOBATH U
JIOKa3bIBaTh YTBEPXKJIEGHHS O €ro CBOMCTBax; pemaTh 3ajJadyd Ha BBIUMCICHHE W JIOKAa3aTelNbCTBO C
HCIIOJIb30BAHUEM TEOPEM O MNEPICHAUKYIAPHOCTU IPSAMBIX N HHOCKOCTeﬁ, a TaKXKC 3aJadd Ha IMOCTPOCHHE
CEUeHHH NPSMOYTOIBHOTO NapasuiesienuIie/ia Ha YepTexe.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOrPaMMbl MPH HW3YYEHWH BOIPOCOB, CBSI3aHHBIX CO B3aUMHBIM
PAacCIONIOKEHNUEM TUIOCKOCTEN B IPOCTPAHCTBE.
Honamue mnozozpannuxa. Ilpusma

OOBsiCHATh, Kakas (purypa Ha3bIBaeTCS MHOTOTPAHHUKOM W KaK HA3bIBAIOTCS €ro DJIEMEHTHI, KaKoW
MHOTOTPaHHUK Ha3bIBa€TCS BBINYKIBIM, TIPHUBOAWUTH MPUMEPHl MHOTOTPAHHUKOB; OOBSCHATH KaKOM
MHOTOTPaHHUK Ha3bIBAeTCSl MPU3MOM U KaK Ha3bIBAIOTCS €€ DIIEMEHTHI, KaKas MpHU3Ma Ha3bIBACTCS MPSIMOM,
HAKJIOHHOM, MPaBUJIBHOMW, N300paXkaTh MPU3MbI Ha PUCYHKE; OOBSICHSATh, YTO HA3BIBACTCS ILIOMIAJBIO TTOJHON
(OOKO0BOI1) TOBEPXHOCTH MPHU3MBI M IOKAa3bIBATH TEOPEMY O TUIOMIATN OOKOBOM ITOBEPXHOCTH MPSIMOM MPU3MBL,
pemarth 3aa4 Ha BHIYHACICHHUE U JIOKA3aTEILCTBO, CBSI3aHHBIC C TIPU3MOH.

THupamuoa
OOBACHATh, KaKOH MHOTOTPAHHHUK HA3bIBAETCS MUPAMUJON M KaK Ha3BIBAIOTCSA €€ DJIIEMEHTHI, YTO

Ha3bIBAETCA TUIOMAIBIO MONHOW (OOKOBOM) OBEPXHOCTH MHPAMHUIBI, OOBSICHITH, KaKas MUPaMIIa Ha3bIBACTCS
NPaBIJIBHON, JOKA3bIBATh YTBEPXKACHHE O CBOWCTBAX €€ OOKOBHIX pedep M OOKOBBIX T'paHEH M TEopeMy O
omaa OOKOBOH IMOBEPXHOCTH MPABHIBHON NUpPAMUABL;, OOBSCHATH, KaKOH MHOTOIPAaHHUK Ha3bIBACTCS
YCEUEHHOW MNHPaMHUIOH M KaK Ha3bIBAIOTCS €€ JJIEMEHTHI, JIOKa3bIBaTh TEOPEMYy O IUIOMATH OOKOBOM
MOBEPXHOCTH TIPaBWIBHOM YCEUEHHOW INHpPaMH[bl; pellaTh 33/a4d Ha BBIYMCICHHE W JIOKA3aTENbCTBO,
CBSI3aHHBIE C MUPAMHIAMHU, a TAKKE 3a[a4i Ha TIOCTPOCHUE CEUEHHI ITMPaMUJI Ha YepPTEexXe.
IIpasuibnble MHO2OZpaAHHUKY

OOBACHSTH, KaKNE TOYKH HA3bIBAIOTCS CHMMETPHYHBIMUA OTHOCHTEIIBHO TOYKHU (TPSMOM, IIIOCKOCTH),
9TO Takoe MEeHTP (OCh, IUIOCKOCTh) CHMMETPUH (UIYpBI, TPHBOIUTH NPUMEpPHl (Uryp, 00JIaJa0IHX
9JIEMEHTAaMH CUMMETPHH, a TAKKe MIPUMEPHI CHMMETPUH B apXHUTEKType, TEXHUKE, TPUPOJIE; 00bICHTH. Kakoii
MHOTOTPaHHUK HAa3bIBACTCSl NMPaBWIIBHBIM, JIOKa3bIBaTh, YTO HE CYLIECTBYET IPAaBUIBLHOTO MHOIOTPAHHHUKA,
IpaHsIMH KOTOPOTO SBISIIOTCSA IPAaBHIbHBIE N-YTONBHUKK HpU N>6; OOBSACHITH, KaKWe CYILECTBYIOT BHJIBI
MPaBUIBHBIX MHOTOIPAaHHUKOB M KAKUMH 3JIEMEHTaMH CHMMETPUH OHH 00JIaJIat0T.

Lununop



OOBSCHUTh, YTO TAaKOE IMIHHAPUYECKAs TMOBEPXHOCTh, €€ 00pasylle W OCh, KaKOe Telo
HA3bIBACTCA IMIMHAPOM M KaK Ha3bIBAIOTCS €ro 3JEMEHTBHI, KaK TMONYyYHTh LHIMHAP MyTeM BpallCHUsS
MPSIMOYTOJIbHUKA; N300paXkaTh IUJIMH/P M €ro CEUYCHHs TUIOCKOCTBIO, TPOXOAIICH uepe3 0Ch, U TIOCKOCTHIO,
MEPICHIUKYISIPHON OCH; OOBACHATH, YTO MPUHUMAETCS 3a IJIOMIA[h OOKOBOW MOBEPXHOCTH IMIHHIAPA, W
BBIBOJIUTh (DOPMYJIBI JJIsi BBIYMCICHUS OOKOBON M TIOJNIHOW IOBEPXHOCTEH NMJIMHIPA;, peliaTh 3a7add Ha
BBIUHCIICHHE U JIOKA3aTEeIBCTBO, CBA3AHHBIC C IIWIHH/IPOM.

Konyc

OOBSACHUTH, YTO TAaKOE KOHUYECKas IMOBEPXHOCTh, €€ 00pa3yrollue, BepUIMHA U OCh, KaKOe TEJo
HAa3bIBACTCs KOHYCOM N KaK Ha3bIBarOTCa €ro 3JICMCHTBI, KakK HOHy‘II/ITB KOH}/C HYTCM BpaHICHI/IH
MPSMOYTOJILHOT'O0 TPEYroJbHUKA;, U300pakaTh KOHYC M €ro CEYCHHS IUIOCKOCTBIO, MPOXOJIAIICH Yepe3 oChb, U
IJIOCKOCTBIO, TEPIICHIUKYIIIPHONH OCH; OOBSCHATH, YTO NMPUHUMAETCS 3a IUIONaJb OOKOBOM MOBEPXHOCTHU
KOHYCa, ¥ BBIBOJIUTH (POPMYJIBI ISl BEIYMCIICHUS] OOKOBOM U MOJTHOM MOBEPXHOCTEN KOHYCa; 0OBSICHATH, KaKkoe
TEI0 HA3bIBAECTCS YCEYEHHBIM KOHYCOM M KaK €ro IMOJIY4YuTh IIyTEM BpAIlECHUs IPSMOYTOJIBHON TpAaIeLHH,
BBIBOAUTH (DOPMYITY JUIsl BBIYMCIIEHUS TUIOMIAId OOKOBOW MOBEPXHOCTH YCEUEHHOTO KOHYCA; PelIaTh 3a7aui Ha
BBIYHCIICHUEC U JOKA3aTCIbCTBO, CBA3aHHBIC C KOHYCOM u yce‘IeHHblM KOHYCOM.

Cdhepa

dopmynupoBaTh omnpeneneHus chepbl W IIapa, X IIGHTpa, paauyca, Idamerpa; HCCIIeAoBaTh
B3aMMHOE PAaCIOOKEHHE Cepbl U IJIOCKOCTH, (DOPMYJIMPOBATH ONPEACICHHE KacaTeIbHOW IIJIOCKOCTH K
cepe, hopMyITHPOBaTh W MOKAa3HIBATh TEOPEMBI O CBOMCTBE M MPHU3HAKE KACATENbHOU ILUIOCKOCTH; OOBSICHSTS,
YTO MPHHUMAETCS 3a TUIONIAab ChepPhl U KaKk OHA BRIPAXKAeTCs uyepe3 paanyc cdepsl; peraTs IpoCcThIEe 3a1a4n, B
KOTOPBIX (PUTYpUPYIOT KOMOMHBIIMN MHOTOTPAHHUKOB M TEJ BPAIICHUS.

Hcronb30BaTh KOMIIBIOTEPHBIE IPOrPAMMBI ITPH U3YYEHUH [TIOBEPXHOCTEN U TEN BPALLEHUSI.

Qovem npamoyzonviozo napaiienenuneod

OOBICHUTh, KaK W3MEHSIOTCA OOBEMBI TEJ, TPOBOMS AaHAIOTHIO C HW3MCHEHHWEM  IUIOmaei
MHOTOYTOJIBHUKOB; (OpMYyJIHPOBAaTh OCHOBHBIC CBOWMCTBA OOBEMOB M BBIBOAUTH C HMX IIOMOIILIO (HOPMYITY
00beMa MPSIMOYTOJILHOTO MapajlIeyICIUIIeAa.

Qovem npamoll npuMbl U YUIUHOPA

dopMynHpoOBaTh M T0KAa3bIBaTh TEOPEMBI 00 00beMe MPAMON MPHU3MBI U 00bEME IUJIMHIIPA; PEIIaTh

3a/1a4M, CBSI3aHHBIC C BRIYUCIICHHEM 00BEMOB TEN BpaICHHS.

Qovem HAKIOHHOIL NPUMbBL, RUPAMUOA U KOHYCA
BeiBoguTh HUHTErpajibHYIO (I)OpMyny JJIs1 BBIYMCJIICHUA 00BEMOB TEIT JOKa3pIBaTh C €€ ITOMOIIBIO

TeopeMbl 00 00beMe HAKIIOHHON MPU3MBL, 00 00beMe MHpaMHUabl, 00 00beMe KOHYCa; BRIBOIUTE (OPMYIIBI IS
BBIUMCIICHUS OOBEMOB YCEUCHHOW THMpaMUIbl M YCCUYCHHOTO KOHyCa; peliaTh 3aJadd, CBsA3aHHBIC C
BBIYHCIICHHEM O0HEMOB.
Qovem wapa u n1owads chepovt

dopMynrpoBaTh U J0KAa3bIBATH TEOpEeMy 00 o0beMe Imapa U C e¢ MOMOIIBI0 BBHIBOIUTH (hopMymy
IJIOMIA U Cephl; pemaTh 3aa9n ¢ IpuMeHeHneM (HopMyTT 00bEMOB Pa3IMIHBIX TeEIl.
Honamue gexmopa 6 npocmpancmee

dopMyaMPOBATEH OMPEEICHUE BEKTOPA, €ro JIHHbI, KOJUTMHEAPHBIX W PABHBIX BEKTOPOB, MPUBOJUTH
MpUMepbl GU3NIECKIX BEKTOPHBIX BEJIMUUH.

JLONCCHUE U GLIMUMAHUE 6EKMOPO8. Y MHONCCHUE 8EKMOPA HA YU CTO

OOBSCHATh, KaK BBOJATCS JCHCTBHS CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOMCHUS
BEKTOpPa HA YHCIIO, KAKUMU CBOWCTBAMH OHHU OOJIQJIAl0T, YTO TAKOE MPABWIO TPEYroMbHUKA, MPABHIO
napasuieyiorpaMMa ¥ MpaBUI0 MHOTOYTONBHUKA CJIOKEHHUS SKTOPOB; PeIllaTh 3a]a4H, CBSI3aHHBIC C JICHCTBUSAMU
HaJ BEKTOPaMH.
Ko, anapuble 6exm

OOBsICHATh, KaKHe BEKTOPbl HA3bIBAIOTCS KOMIUIAHAPHBIMH; (OPMYJIMpOBaTh U JIOKa3bIBATh
YTBEp)KACHHE O TpPU3HAKE KOMIUIAHAPHOCTH TPEX BEKTOPOB; OOBSCHATH, B YEM COCTOUT MPaBHIIO
napasuieyiennunesa CIoKeHHs] TpeX HEKOMIIaHApHBIX BEKTOPOB; (HOPMYIHMpOBaTh M JOKa3bIBATh TEOPEMY O



Pa3I0KCHUHU JIF000r0 BCKTOpa IO TpEM JaHHBIM HCKOMIUIAHAPHBIM BEKTOPaM; MNPHUMCEHATL BCKTOPBLI IMPU
peIICHNHN T'COMETPHUICCKUX 3a/1a4.

Koopounamel mouxku u xoopournamsl gexmopa
OOBSCHATh, KaK BBOJUTCS MPSIMOYTOJIbHAS CUCTEMa KOOPJMHAT B MPOCTPAHCTBE, KAK OMPEICISIOTCS

KOOPJIMHATHI TOYKA M KaK OHHM HAa3bIBAIOTCS, KaK OMPEACNIAIOTCS KOOPAWHATHI BEKTOpa; (OpPMYyIHpOBATH U
JIOKa3bIBaTh YTBEPKAECHUSA: O KOOPAUHATAX CYMMBI U Pa3HOCTH JABYX BEKTOPOB, O KOOpJAMHATAX MPOW3BEIEHUS
BEKTOpa Ha YHUCIIO, O CBS3U MEXAY KOOpJMHATaM BEKTOpa M KOOpAMHATAMHU €ro KOHIa U Haydaja; BHIBOIUTH U
WCTOJIB30BAaTh TMPU pelieHuH 3a7ad GpopMyibl KOOPAWHAT CEPEUHBI OTpe3Ka, JJIMHBI BEKTOpAa M PACCTOSHUS
MEXKAY IBYMsI TOYKaMH; BEIBOAUTH YpaBHEHUE chephl TAaHHOTO pajiiyca ¢ IIEHTPOM B IaHHOH TOUKE.

Ckanapuoe npouszgedenue 6eKmopos
OOBSACHATh, KaK ONPEESNICTCS YIoJI MEKIY BEKTOpamH; (OpMYyJIUPOBATH OMPEACICHUE CKAJISIPHOIO

MPOU3BENCHNUS BEKTOPOB; (OPMYIHPOBATh M JOKA3bIBaTh YTBEPXKICHUS O €r0 CBOMCTBAX; OOBSICHUTH, KaK
BBIYUCIIMTH YIOJI MEXIY JBYMS IIPSMBIMH, & TAKXKE YroJl MEXIY IPSIMON U INIOCKOCTBIO, UCIIOJIb3Ys BBIPAKEHUE
CKaJIIPHOI'O ITPOU3BEACHMS BEKTOPOB YEPE3 UX KOOPJIHMHATHI; IPUMEHATh BEKTOPHO-KOOPAUHATHBINA METOJ, IIpU
PELIEHNH TEOMETPUYECKUX 3a1a4.

suycenus

OOBACHATH, YTO TaKoe OTOOpa)keHHWe MPOCTPAHCTBAa Ha ce0f M B KAKOM CIydyae OHO Ha3bIBAETCS
ABHMJKCHHUEM IIPOCTPAHCTBA, O6L$ICH$ITI), YTO TaKo€ LEHTpaJIbHasd CHUMMETpUA U HapaHHeHBHBIfI EPEHOC,
000CHOBBIBATh YTBEPXKACHUA O TOM, 4YTO 3THU 0T06pa>1<eH1/1;1 IIpOCTpaHCTBA Ha celst ABIISIIOTCSA JABHUXCHHUAMMU,
MPUMCEHATH IBUXCHUA MPU PECIICHUN IT'€OMETPUYCCKUX 3aaay.

Cooepircanue yuebnozo npeomema

ba3oBblii ypoBeHb
Komnencupyomas 6a3oBasi nporpaMmma

Asredpa ¥ Ha4YaJIa MATEMATHYECKOI0 AaHAJIN3a

HarypansHble uncna, 3ammch, pa3psaHble cllaraeMbie, apupMeTHYecKue nercTBus. Yucna u
JeCTUYHAs cucTteMa cuucienus. HatypaibHble uucna, 1eIMMOCTb, IPU3HAKU JEIMMOCTH Ha 2, 3, 4, 5,
9, 10. Paznoxenue yncia Ha MHOKHUTETU. OctaTku. Penenne apuMeTHIECKUX 3a1a4 TPaKTHIECKOTO
COJICpKAHUA.

Henpie uncna. Moysb yucna v ero CBOMCTBa.

Yactu u nmomm. pobu um nerictBus ¢ apoOsmu. OkpyrieHue, npubamkeHue. Perenue
MPAKTUYECKHX 3aJ1a4 HA IPUKUJIKY U OLICHKY.

[IpouenTsl. Pemienne 3agau NpakTUYECKOTO COAEPKAHUS HA YacTH U MpOLEHThl. CTeneHp C
HaTypaJbHBIM U LEeNbIM NoKa3aTesneM. CBolcTBa creneHel. CTaHIapTHBIA BU YUCIa.

Anrebpandeckue BeIpaXeHHs. 3HaUeHUE alreOpaniyeckoro BEIPaKEHUS.

KBanpatuslii kopenb. M300pakenne uncia Ha 4ucioBoit npsimoil. [IpubnikenHoe 3HaueHUE
HppaLMOHAJIBHBIX YHCE.

Ilouamue mnocounena. Pasznodcenue mHo2ouNeHa HA MHOdCumenu, YpPaBHEHUE, KOPEHb
ypaBHeHUs1. JIMHEelHbIe, KBaJpaTHbIE YPABHEHHS U CUCTEMbI JIMHEHHBIX YPAaBHEHUI.

Pemenune mpocreimmx 3amad Ha JBUKEHHE, COBMECTHYIO paboTy, MPOLEHTHL. YHCIOBBIE
HEpPABEHCTBA U UX CBOMCTBA. JINHEHHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX CUCTEMBI. UUCIOBBIE
npoMexyTku. OObeTMHEHNE U TTepeceueHUe MPOMEKYTKOB.

3aBUCHMOCTh BENHYWH, (YHKIHSA, apryMEHT W 3HAu€HHE, OCHOBHBIC CBOMCTBA (YHKIIUU.
I'padux Gpynkuu. Jlunelinas yuxuus. Ee rpaduk. YrnoBoi koadduiueHT npsmoii.



Ksaopamuunas ¢pyuxyus. I'paguk u ceoticmea xeadpamuunou GyHKyuu. epapux ynxyuu
y= \/; Ipaghux pynkyuu y = g .

Hynun ¢QyHKOMH, OPOMEXYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHHE WU
yObIBaHWE) Ha YHUCJIOBOM TMpoMexyTke. Hawbonbimee u HaWMEHbIIee 3HAYeHUE (DYHKIUU.
[lepuonnyeckne GyHKINU ¥ HAUMEHBIIHA TIEPUO/I.

I'pangycHas mepa yria. TpuroHomerpuyeckasi OKpyXHOCTb. Onpe/esieHne cuiyca, KOCUHyca,
TaHr€HCa  MPOU3BOJIBHOTO  yria. (OCHOBHOE TPUTOHOMETPUYECKOE  TOXKJECTBO.  3HAYEHUS
TpUroHOMeTpudeckux Gpynkmuii st yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paguxu mpuconomempuueckux gynxkyuii Yy =C0SX,y =sinXx,y =tgx.

Pemrenne npocTemmmnx TpPUrOHOMETPUYECKUX YPABHEHUM C MIOMOUIBIO TPUTOHOMETPUYECKOU
OKPY>KHOCTH.

Ilonamue cmenenu c OelicmeumenvhubiM nokazamenem. Ilpocreiiine moOKa3aTelbHbIE
ypaBHEHUs U HepaBeHCTBa. [lokazarenbHast pyHKIUS U ee rpaduk.

Jlorapudm uucna, ocHOBHbIe cBoicTBa jorapudpma. Jlecatuunsiii norapudm. Ilpocteitmme
norapugMuUecKue ypaBHeHUs U HepaBeHCTBa. Jlorapudmudeckas QyHKUUA U ee Tpaduk.

[Tonsitue crenenHoi pynkiuu u ee rpaduk. [Ipocreiimme nppanuoHanbHble ypaBHEHUS.

Kacarenbnast k rpaduxy ¢ynkuuu. [loHstre npou3BogHONW (YHKIHHU B TOYKE KaK TaHTE€HC
yrjla HaKjIOHa KacaTelbHOW. ['eomeTpuueckuii U (U3HUECKHIl CMBICT MPOU3BOTHOW. [Ipouszsoomuvie
MHO20YIeHO8.

Touku ’KcTpeMyMa (MakCMMyMa U MHUHUMYMA). Mcciedosanue s1eMeHmapHuvix QyHKyull Ha
MOYKU IKCMPEMYMA C NOMOUbIO Npou3600Hou. Haznsaonaa unmepnpemayus.

Ilousamue nepsooopasnoti Gynxkyuu. Duzuueckuti cmvici nepsoodbpasnou. Illonamue 06
unmezpane Kaxk niowaou noo epaghuxom QyHKyuu.

I'eomerpust

@urypsl Ha IUIOCKOCTH M B mpocTpaHcTse. JnmHa u ruomans. llepuMerpsl U mnomanu
¢buryp.

[TapanneabHOCTh U NEPIEHIUKYIAPHOCTD NPSAMBIX U INIOCKOCTEH.

TpeyronbHuku. Buasl TpeyrojbpHUKOB: OCTPOYIOJIBHBIE, TYIOYTOJbHBIE, HMPSMOYTOJIbHBIE.
Karer npotus yria B 30 rpagycoB. BHemHui yroJ TpeyrojabHHKa.

buccekrpuca, Menuana 1 BbICOTa TPEYTrOJIbHUKA. PaBEHCTBO TPEYroJIbHUKOB.

Pemienue 3a1a4 Ha ki1eT4aroil 6ymare.

PaBHOOe1peHHbII TPEYTOJIbHUK, PaBHOCTOPOHHMM TPEYTOJIbHUK. CpoilicTBa
paBHOOEIPEHHOTO TPEYrOJbHUKA.

CooTHOWIEHH MEXIy CTOpOHAMM W YIJAaMH B INPAMOYIOJBHOM  TPEYTOJIbHHKE.
Tpuronomerpuyeckue (GYHKIUU YIJIOB B MPSAMOYrojJbHOM TpeyrojibHuke. Teopema Iludaropa.
IIpuMeHeHne TEOpEM CUHYCOB U KOCUHYCOB.

YeThlpeXyroJbHUKU: MapajenorpaMM, poMO, MPSIMOYrOJbHUK, KBaapar, Tpameuus U HX
cBoicTBa. CpeaHsis JINHUS TPEYTroJIbHUKA U TPAIeLUH.

Buinyknvie u  neswinyxknvie  ¢ueypul.  llepumerp  MHoroyroibHHMka. [IpaBUIbHBIN
MHOT'OYT OJIBHUK.

VYTuIbl Ha IJIOCKOCTH U B IIPOCTPAHCTBE. BepTUKaIbHBIE U CMEKHBIE YIJIBL.

CymMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA M YETBIPEXYTOJIbHHUKA.

CooTHoIIEHN B KBaApaTe U PaBHOCTOPOHHEM TPEYTOJILHUKE.



Jlnaronanyu MHOTOyroJbHHUKA.

[TotoOHBIE TPEYrOIBHUKH B TPOCTEHIINX CITydasX.

@opMyIbI IUIOMIAHN MPSMOYTOJIBbHHUKA, TPEYTOJIbHUKA, pOMOa, Tpareluny.

OxpyxHocTh U Kpyr. Paanyc u auamerp. limHa OKpy>KHOCTH M Ijowaap kpyra. HYucno .
BrnucanHbIil yroi, B 4aCTHOCTH yroJj, onuparomuicsa Ha nuaMmerp. KacarenbHas K OKpYKHOCTH U €€
CBOMCTBO.

Ky6. CooTHomenus B Kyoe.

Terpasap, NpaBUIBHBINA TETPAdIP.

[IpaBunbHas mupamuaa u npusMma. IIpsmas npusma.

H3zobpadicenue Hekomopvix MHO202PAHHUKOS HA NJIOCKOCHU.

[IpssmoyronsHblil napamienenunen. Teopema Ilugazopa é npocmpancmee.

3aauy Ha BHIYKMCIIEHUE PACCTOSHUN B IPOCTPAHCTBE C MOMOIIbI0 TeopeMsl [Tudaropa.

Pazeepmra npsamoyzonvnozo napannenenuneoa.

Konyc, munmunaap, map u cdepa.

Ipoexyuu ¢ueyp na nnockocmeo. Hzobpasicenue yununopa, KoHyca u cgepol Ha NIOCKOCHU.

Ilonamue 06 ob6vemax men. Vicnonb3oBaHue A pelIeHHUS 337ad Ha HAXOXKICHHE
reOMETPUUECKUX BEIMYUH GopMys 00beMa MPpU3Mbl, HUINHAPA, THPaMH/Ibl, KOHYCa, I1apa.

Ilonamue o nooobuu na niockocmu u 6 npocmparncmee. OTHOLIEHUE MIOMANeH 1 00bEMOB
MoJ00HBIX (puryp.

BeposiTHOCTB M cTaTHCTHKA. JIorHKAa 1 KOMOMHATOPHUKA

Jloruka. BepHubie u HeBepHbIe yTBepxkaeHUs. Crnencreue. Konmpnpumep.

Mmnooicecmso. Tlepebop BapuaHTOB.

Ta6muupl. CtonOyaThie U KPYTOBBIC TUATPAMMBI.

Uucnossie HaOopel. CpenaHee apudmerwdeckoe, MeauaHa, HaWOOIbIIEe W HaMMEHBIIEE
3HaueHUS. [Ipumepuvl U3MEHUUBBIX BEIUUUH.

YacTtoTa 1 BeposSITHOCTh coObITHA. Ciy4aifHbIi BEIOOp. Bhruncienne BeposTHOCTEH COOBITHI
B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Heszasucumvie coovimus. @opmyna crodicerus 8eposmHocmel.

Ilpumepor  cayuaumvix eenuyun. Paenomepnoe pacnpedenenue. Ilpumepvl HopmanbHo20
pacnpedenenus 8 npupode. Ilonamue o 3akoHe 6OIbUIUX YUCE].

OcHoBHasi 0a30Basi mporpamMma

Auredpa v HayaJ1a aHAJIM3a

[loBTOpenue. Pemienue 3aady C KCMIOIb30BAHMEM CBOWCTB YHMCEN U CHCTEM CUHUCIICHHS,
JEIUMOCTH, JI0JIEW U YacTell, MPOLEHTOB, MOyJiel uucen. Pemienue 3aaa4 ¢ CMOIb30BAaHUEM CBOMCTB
CTeTeHe W KOpHeW, MHOTOYJIEHOB, MpPeoOpa3OBaHUMII MHOTOWIEHOB WU JIPOOHO-PALMOHATBHBIX
BBIPAXKCHUI.

Pemenue 3anau ¢ UCMoJIb30BaHUEM I'PaJyCHOM Mephl yria. Moaylb 4uciia U €ro CBOWCTBA.

Pemenue 3a1a4 Ha JBM)KEHHE U COBMECTHYIO pabOTy C MOMOIIBIO JTMHEHHBIX U KBaJPATHBIX
YPaBHEHUH M UX CUCTEM. PellleHue 3a1a4 ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJTHOY TIEpEMEHHOM, C MPUMEHEHUEM N300pa’keHUs YUCIOBBIX TPOMEKYTKOB.

Pemienne 3amay ¢ MCMONB30BaHUEM YHUCIOBBIX (QyHKIMH M uX rpadukos. McnonpzoBaHue
CBOMCTB W TpaMKOB JMHEWHBIX M KBaJIpaTUYHBIX (YHKIUH, 0OpaTHOW MPOMOPHHUOHAIBHOCTH M

¢bynkuuu Yy = \/; . 'paduueckoe penieHne ypaBHeHU 1 HEPABEHCTB.



TpuroHomeTpudeckas OKpPYXHOCTb, paduannas mepa yeaa. CHUHYC, KOCHHYC, TaHICHC,
KOmaHeenc TMPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPHUECKOE TOXKICCTBO M CICACTBHS U3 HETO.
3HayeHus TpuUroHoMmerpudeckux Gynkmui s yrmos 0°, 30°, 45° 60°, 90°, 180°, 270°. (
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Gopmynvt 0801IHO20 apeyMeHmA..

Hynun ¢yHKOMHM, TPOMEXKYTKH 3HAaKOMOCTOSIHCTBA, MOHOTOHHOCTh. HamOombimiee u
HauMeHblnee 3HaueHne (ynkuuu. Ilepmommueckue QyHxmmmu. YeTHOCTP M HEYETHOCTH (DYHKIIHIA.
Cnoorcnvie pynkyuu.

Tpuronomerpuueckue GyHKuu Y =COSX, Y =SIiNX, Yy =tgX. @yuxyus Yy =Ctgx . CpoiictBa u
rpaduKy TPUTOHOMETPUYECKHUX () YHKITH.

ApDKKOCHHYC, AapKCHHYC, AapKTaHIe€HC u4ucna. Apkkomawneenc uyucna. Ilpocreiimmue
TPUTOHOMETPHUYECKHE YpaBHEHHs. Pelnenne TpHroHOMeTpHYeCKIX ypaBHEHUH.

Obpamuvie mpuzoHomempuieckue @Qyukyuu, ux ceoticmea u epaguxu. Pewenue
npocmeuuux mpuzoHoOMempuiecKux HepageHcms.

CreneHpb ¢ IEWCTBUTENBHBIM MMOKA3aTeNeM, CBOMCTBA cTeneHu. [Ipocreilmme nokasaTeabHbIe
ypaBHEHHUS U HepaBeHCTBa. [lokazarenbHas pyHKIMS U ee CBOWCTBA U rpaduK.

Jlorapudm umcna, cBoiictBa yorapudma. Jlecarnansiii norapudm. Yucno e. Hamypanvhuoiii
noeapugpm. TlpeoOpazoBanue morapudMUUecCKux BbIpakeHud. Jlorapudmudeckne ypaBHEHUS H
HepaBeHcTBa. Jlorapudmudeckas GyHKINS U €€ CBOWCTBA U rpaduK.

Crenennas GyHKIUA U €€ CBOMCTBA U rpaduk. ppanroHanbHbIe ypaBHCHHS.

Memoo unmepeanos 01 peuieHus HepageHcma.

Ilpeobpazosanus epaguxos @ynxyull: cogue 68001b KOOPOUHAMHBIX OCelU, pacmsdiceHue U
colcamue, OmMpaxj3ceHue OMHOCUMENbHO KOOpOuHamuvlx oceu. Ipaguueckue memoowvl peuienus
ypasHeHuii u HepaseHcms. Peuienue ypasnenuii u nepageHcms, cooepicaujux nepemeHHyro noo 3HAKOM
MOOYIIAL.

Cucmembl nOKA3aMENbHLIX, Jl02APUDMUYECKUX U UppayuoHarbHulx ypasHenuu. Cucmemvl
NOKA3aMeNbHbIX, 102aPUPMULECKUX HEPABEHCME.

Bszaumno oopamnvie pynxyuu. I paghuxu e3aummo oopammuvix ¢yHxkyuil.

VYpasnenus, cucmemvol ypagnenuil ¢ napamempom.

[IpousBonnas ¢ynkuuu B Touke. KacarenpHas k rpaduky ¢yHkuuu. ['eomerpuueckuil u
¢busznueckuit  cmbicn  npousBogHOW.  [IpousBoaHbie  sneMeHTapHbBIX — GyHKUMH.  [Ipasuna
oughgepernyuposarus.

Bmopas npouzsoonas, ee ceomempuueckuii u puzuyecKuti CMvici.

[Tonsitue o HenpepbBHBIX (yHKIUAX. Toukm sKkcTpemyma (MakcCMMymMa M MUHUMYyMa).
HccnenoBanue 5»aeMEHTapHBIX (YHKUMH Ha TOYKM OSKCTpeMyMma, HauOoJjblliee M HauMeEHbIee
3HaUEHUE C TIOMOIIBIO MPOU3BOAHOUN. [locmpoenue epaghurxos GyHKyuil ¢ NOMOwbI0 NPOU3BOOHDBIX.
IIpumenenue npouz800HOU NPU peutenuy 3a0au.

IlepBooOpa3nas. Ilepgoobpasmnvie snemenmapnvix @yukyuu. Ilowads KpugoauHenuHou
mpaneyuu. ©Dopmynra Hviomona-Jletionuya. Onpedenennviii unmezcpan. Beiuucienue niowaoetl
NIOCKUX pueyp u 06vemos men 8pawyeHus ¢ HOMOubIO0 Unmezpad.

I'eomerpus
[ToBTOpenue. Pemienue 3agad ¢ mpUMEHEHHEM CBOWCTB (UIyp Ha IUIOCKOCTH. 3agaud Ha
JI0Ka3aTeNIbCTBO U MOCTPOEHUE KOHTPIIPUMEPOB. Mcnosib30BaHne B 3aja4ax MPOCTEHIINX JTOTHYECKUX



npaBuwil. PemieHue 3agad  C  KCIHOJIB30BAHMEM TEOPEM O TPEYroJIbHUKAaX, COOTHOLIEHHH B
MPSIMOYTOJIBHBIX TPEYroJIbHUKAX, (PAKTOB, CBSI3aHHBIX C UYETHIPEXYrOJbHHKAMU. PemieHue 3amad c
WCIO0JIb30BaHMEM (DAKTOB, CBSI3aHHBIX C OKPYKHOCTSAMH. Perienne 3a1ay Ha U3MEPEHHS Ha TIOCKOCTH,
BBIUMCIICHUE JUTMH U IJIOMIANCH. Peuienue 3a0au ¢ NOMOubI0 6eKMOPO8 U KOOPOUHAM.

Harnsmaas crepeomerpus. @urypsl u ux n3o0paxkeHus (Ky0, mupamuna, npusma). Ocroghbie
nousmus cmepeomempuu u ux ceovcmsa. CeueHnus Kyoa u Terpasjipa.

Touka, psiMast ¥ TIOCKOCTh B TIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHH U CIICJICTBUS U3 HHX.
B3aumHOe pacrosiokeHre TPSIMBIX W TUIOCKOCTEH B MpocTpaHcTBe. [lapamiensHOCTh MPSIMBIX U
IJI0CcKOCTEN B pocTpaHcTBe. M300parkeHne npocTelX IpoCTPaHCTBEHHBIX (PUTYp Ha TUIOCKOCTH.

PaccrostHus Mexx Iy GUTYpaMu B IPOCTPAHCTRBE.

VYrusl B npocTpancTse. [IepreHIuKyIIpHOCT NPSMBIX U INIOCKOCTEM.

[Mpoekmus Gurypsl Ha MIOCKOCTh. [IpU3HaKu MEPICHIUKYIIPHOCTH TPSIMBIX H TUNIOCKOCTEH B
npocrpaHcTse. Teopema o Tpex neprneHIuKyispax.

Mpuororpannuku. [lapamnienenunen. CoiicTBa NpsSMOYroJIbHOTO Napajuienenunena. Teopema
[Mucaropa B mpocrpanctee. Ilpmsma u nupamuma. [IpaBuibHas mupaMuia W MpaBWIbHAS TPU3MA.
[Mpsmas mupaMuga. DIeMEHTBI TPU3MBI U TTHPAMUJIBL.

Tena BpameHus:: HWIMHAP, KOHYC, chepa U map. OCHOBHBbIE CBOMCTBA MPSIMOTO KPYrOBOIO
HWIMHJPA, IPSMOro KpyroBoro konyca. M3o0paxkeHue Tel BpallleHHs Ha TIIOCKOCTH.

Ilpeocmasnenue 06 yceuenHom Kouyce, cedeHus KOHyca (napaiieibHoe OCHOB8AHUIO U
npoxoosuee uyepes 6epuiuHy), ceyeHus YUiuHopa (napaiieivHo U NepneHOUKYIAPHO OCU), CeYeHUs.
wapa. Pazeepmra yununopa u kouyca.

Ilpocmetiwue KombuHayuu MHO202PAHHUKOS U mell 8paujenus mexcoy cobdotl. Buruncienue
3JIEMEHTOB IIPOCTPAHCTBEHHBIX GUTyp (pedpa, AuaroHaau, yribl).

[lnomane MOBEpXHOCTH MPABWIBHON MUpaMUIbl U IPpsAMOUN Tpu3Mbl. [1moniaas noBepXHOCTH
MPSIMOTO KPYrOBOTO IUJIMHAPA, MPSMOT0 KPYrOBOTO KOHYCa U I1apa.

[Tonsitre 06 o6beme. OO6beM MUpaMUIbl U KOHYCA, MPU3MbI U nuiauHApa. O0beM mapa.

Ilooobnvle mena 6 npocmparncmee. COOTHOIICHHUS MEXIYy IUIOIIAIIMU IMOBEPXHOCTEH H
o0BpeMaMHu ITOJOOHBIX TE.

Heuoicenuss 6 npocmpancmee: NAPANNIENbHLIL  NEPEHOC, YEHMPATIbHAS  CUMMempus,
cumMmempusi OmuHocumenvHo niockocmu, nogopom. Ceoticmea Osudicerutl. IIpumenenue 08udiceHul
npu peuenuu 3a0au.

BekTopsl u koopauHaTel B ipocTpancTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO,
yron Mexay Bekrtopamu. KosuimHeapHble W KOMIUIaHapHbIe BEKTOPBl. CKalipHoe npousgedeHue
sekmopos. Teopema o paznodcenuu GeKkmopa no mpem HeKOMHIaHapuwvim eekmopam. CKalsapHoe
npouszeedeHue 8ekmopos 6 kKoopounamax. IlpumeneHue 6ekmopos npu peuleHuu 3a0ay Ha
HAxXodcoenue paccmosHutl, OJuH, niowaoell u 006vemos.

VYpasnenue nnockocmu 6 npocmpancmee. Ypasuenue cghepwi 6 npocmparcmee. @opmyna ons
BLIYUCTEHUS PACCMOAHUS MeNHCOY MOUKAMU 8 NPOCMPAHCMEe.

BeposiTHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMH

[ToBTOopenue. Pemenne 3amad Ha TaOnuyHOe W Trpaduueckoe TMpPEICTaBICHUE JIaHHBIX.
Hcnonb3oBaHne CBOWCTB M XapaKTePUCTHK YHCIOBBIX HAOOPOB: CpeIHUX, HaWOOJBIIETO0 U
HAaUMEHBIIIETO 3HAYEHHUS, pa3Maxa, oucnepcuu. Pewenue 3adau Ha onpedenrenue wacmomvl U
gepossmHocmu  coovimuti.  Buvluucnenue  eeposmHocmeu 8 ORNLIMAX C  PABHOBOZMONCHLIMU
neMeHmapHeimu ucxooamu. Pewenue 3adau ¢ npumenenuem xomounamopuxu. Pewenue 3a0au ua
BLIYUCACHUE — BEPOSIMHOCMEl  He3aBUCUMBIX — COObImuUll,  NpumeHeHue  Qopmynvl  CLONHCEHUS



sepossimuocmel. Pewenue 3adau ¢ npumenenuem ouacpamm JDiiepa, Oepesa 8epOsmMHOCMEL,
Gopmynsl Beprynnu.

Ycnosnas eeposmunocms.  Ilpasuno ymmoowcenusi eepoamuocmen. Dopmyra noauou
8epOSIMHOCMU.

Jluckpemnvie cayuaunvie genuuunvl u pacnpedenenus. Hesasucumvle ciayuavinvie enuduHbl.
Pacnpeoenenue cymmor u npoussedenus He3a8UCUMBIX CIYUAUHBIX 8ETUHUH.

Mamemamuueckoe oocuoanue u oucnepcusi Caydaunou eenuduHvl. Mamemamuueckoe
odxcuoanue U  OUCnepcusi CYMMbl CAV4AUHbIX — eenuduH. I eomempuueckoe pacnpeoeneHue.
bunomuanvnoe pacnpeoenenue u e2o ceoticmaa.

Henpepuvignvie cnyuatinvie senuuunsl. [lonsamue o nnomuocmu eéeposmuocmu. Pasnomepnoe
pacnpeodeneHue.

IlokazamenvHoe pacnpeoenenue, e2o napamempbi.

llonamue o wnopmanvHom pacnpeodenenuu. Illapamempvl HOpMaNbHO20 pacnpeoeneHus.
Ilpumepol cryuatinelx eenuyun, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (NOSPeUHOCMb USMEPEHULl, POCM
yenosexa).

Hepasencmeo UYeowviwesa. Teopema bepnynnu. 3akon donvuux yucen. Bvibopounwsiii memoo
usmepenus gepoamuocmelti. Ponv 3axona 6onvuiux uucen 6 nayke, npupooe u odwecmae.

Kosapuayuss 0eyx cnyuatineix eenuuun. Ilonamue o Kosgppuyuenme Koppensyuu.
Cosmecmuvie HAOIO0EHUs 08YX CYYAUHBIX eluyuHl. Boibopounvlil koaghpuyuenm koppenrayuu.

Yriay0JieHHbI YPOBEHb

Auredpa v HayaJIa aHAJIM3a

[ToBTOpenue. PemieHue 3amad ¢ HMCMOJIB30BAHMEM CBOWCTB YHMCENI U CHUCTEM CUMCIICHUS,
JETUMOCTH, JT0JIEN 1 YacTel, MPOIEHTOB, MOIyJIeH uKcen. Pemenre 3a1a4 ¢ UCMoIb30BaHUEM CBOMCTB
CTeneHed W KOpHEH, MHOTOWICHOB, MpeoOpa30BaHW MHOTOUWICHOB M JPOOHO-pAIMOHATBHBIX
BhIpakeHUi. Pemienne 3amad ¢ MCMOJMB30BaHUEM TpagyCHOM Mepbl yria. Moaynb 4Yucia M €ro
cBolcTBa. PemieHuwe 3amad Ha JBIJKEHHE W COBMECTHYIO padOTy, CMECH M CIUIaBbl C IOMOIIBIO
JIMHEWHBIX, KBAJPATHBIX M JPOOHO-pPAIMOHAIBHBIX YpPaBHEHWW M WX CHCTeM. PemieHwe 3amad ¢
ITOMOIIIBIO YHCJIOBBIX HEPABEHCTB W CHCTEM HEPABEHCTB C OJHOW TEPEMEHHOW, ¢ MPUMEHEHHEM
M300pakeHUsT YHUCIIOBBIX MMPOMEKYTKOB. PerieHue 3a1a4u ¢ UCIOIb30BaHHEM YMCIOBBIX (YHKIIUNA M UX
rpa¢ukoB. Mcmonap30BaHHe CBOWCTB M TpaMKOB JUHEHHBIX M KBAApPAaTUYHBIX (PYHKIMH, 0OpaTHOM

HPONOPIHMOHATIBHOCTH U QyHKIMU Y =+/X . I'paduueckoe pelleHne ypaBHEHMH M HEPABEHCTB.

Hcnonb3oBanue omepanuil HaJl MHOXKECTBAMHM M BbICKa3bIBaHUSIMU. VICHONb30BaHME HEPABEHCTB U
CUCTEM HEpPaBEHCTB C OJIHOW TEpPEMEHHOW, YHCIOBBIX IPOMEKYTKOB, HX OOBEAWHEHUH U
nepeceueHunil. [lpuMeHeHne Npu pelIeHWH 3aJad CBOWCTB apHU(PMETHUECKOH U TEeOMETPUYECKOM
MIPOrpeCCUr, CYMMHUPOBAHUS OECKOHEUHOM CXOIAIEHCS] TeOMEeTPUUECKOM MPOrpecCHH.

MHoxecTBa (YUCIIOBBIE, FeOMETpUUEcKuX (uryp). XapakTepucTUUecKoe CBOWCTBO, JIEMEHT
MHOJKECTBa, IYyCTO€, KOHEYHOE, OEecKOHEeYHOe MHOKecTBO. CIocoObl 3aJaHusi MHOXECTB
[TopmHOXKecTBO.  OTHOLIEHHS TNPUHAJIEKHOCTH, BKIIOUEHHUs, paBeHcTBA. Omnepauuu  Hax
MHoecTBaMu. Kpyru Ditnepa. KoHeuHble 1 OeCKOHEUHbIE, CU€THbIE U HECUETHbIE MHOKECTBA.

VcTuHHBIE W JIO)KHBIE BBICKAa3blBaHUS, ONEpallMM HAJ BbICKAa3bIBAHUAMH. Aneebpa
gvickazvieanuti. CBsi3b BBICKA3bIBAaHUN C MHOKECTBaMU. KBaHTOPBI CYIIIECTBOBAHUS U BCEOOIIHOCTH.

3akoHbl JIOTUKH. OcHOBHble JNo2uyeckue npauna. PemieHWe JOrMYECKMX 3a4ad ¢
HCII0JIb30BAHNUEM KPYrOB DIIIepa, OCHOBHBIX 102UHECKUX NPABUT.



Ymozaxmouenns. OOOCHOBaHMST W JOKa3aTelNbCTBO B MaTeMmaruke. Teopembl. Bunsi
MaTeMaTUYeCKUX  YTBepXKICHHWH.  Buodwei  Odokazamenvcme.  Mamemamuueckas — UHOYKYUA.
Ymeepowcoenus: obpamnoe danHomy, npOMUBONONIONCHOE, 0OPAMHOe NPOMUBONOIONHCHOMY OAHHOMY .
[Tpu3HaK U CBOKWCTBO, HEOOXOIUMBIE M JOCTATOYHBIE YCIOBUSI.

Ocnosgnas meopema apupmemurxu. Ocmamxu u cpasnenus. Aneopumm Eexnuoa. Kumatickas
meopema 06 ocmamxax. Manas meopema @epma. Q-uyHvle cucmemvl cyucienus. Pynxkyua Dinepa,
YUCTIO U CyMMa Oenumenetl HamypaibHO20 YUCIA.

Pagnannas mepa yria, TpUTOHOMETPUYECKash OKPY)KHOCTb. TpUroOHOMETpHUYECKUE (YHKIUU
gucen W yrinoB. DopmMynbl NPUBEAEHUS, CIOKEHUS TPUTOHOMETPHYECKHX (DYHKIHHA, (OpPMYITBI
JIBOWHOTO M TOJOBHHHOTO aprymenTta. IIpeoOpa3oBaHume CymMMBI, pPa3HOCTH B MPOH3BEACHHE
TPUTOHOMETPUYECKUX (PYHKIMHA, 1 HA00O0POT.

Hynun ¢yHKOMHM, TPOMEXYTKH 3HAaKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOombimee u
HanMeHbIee 3HadeHne (yHkuuu. [lepmomuueckne GyHKIMU ¥ HaWMMEHBIIWH mepuoi. UeTHwsle U

HEYEeTHBIC PYHKIUU. DYHKYUU «OpoOHas yacms yuciay Y = {X} u «yenas yacmv yuciay Y = [X] .

Tpuronomerprueckre (QYHKIMH YHKCIOBOTO aprymeHra Y =C0SX , y=Sinx , y=tgx,
y =Ctg X. CBoiicTBa U TpaKil TPUTOHOMETPUUIECKUX (PYHKITHI.

OOpaTHBIe TPUTOHOMETPUYECKUE (DYHKIIMU, WX TJaBHBIC 3HAYCHHS, CBOWCTBA W TpaduKH.
Tpuronomerpruyeckue ypaBHeHUs. OIHOPOJIHBICE TPUTOHOMETPHUYCCKHE YpaBHEHHWs. Pemienue
MPOCTEHIINX TPUTOHOMETPUYCCKUX HEPaBEHCTB. [IpoCTEeHIME CHCTEMbl TPUTOHOMETPHUYCCKHX
YpaBHEHUH.

CreneHb ¢ IEHCTBUTENBHBIM MOKa3aTeaeM, CBOMCTBA cTeneHu. [IpocTeiimme noka3zareabHble
ypaBHEeHUs U HepaBeHcTBa. [lokazarenbHas pyHkuMs U ee cBoiicTBa U rpaduk. Yucno € u ¢pyHkuus
y=e*.

Jlorapudwm, coiictBa norapudma. JlecaTnuHblid U HaTypalbHbIN Jorapudm. [IpeoOpazoBanue
norapugmuueckux BbIpakeHui. Jlorapudmuyeckue ypaBHeHuss U HepaBeHcTBa. Jlorapudmuueckas
(YHKIIUS U €€ CBOWCTBA U rpaduK.

Crenennas ¢pyHkuMs U ee cBoiicTBa u rpaduk. ppanuoHnanbHble ypaBHEHUSI.

[lepBuuHbIe MpeACTaBICHHUS O MHOXKECTBE KOMIUJICKCHBIX YHCEN. [leticmaus ¢ KOMNJIeKCHbIMU
yucnamu. Kommnnexcrno conpsascennvie uucia. Moodynv u apeymenm uucaa. Tpuconomempuueckast
Gopma KomniexcHozo uucia. Pewenue ypasHeHuli 6 KOMIIEKCHbIX YUCLAX.

Meton uHTEpBaNOB AJIs pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadMkoB QyHKIUNA: CBHT,
YMHOXKEHUE Ha YHCJIO, OTPaXEHHE OTHOCUTEILHO KOOPAMHATHBIX oOcel. ['paduueckue MeTombl
pelleHrs YpaBHEHUN U HEpaBEHCTB. PellleHne ypaBHEHUN U HEPAaBEHCTB, COJEPKALINX MEPEMEHHYIO
01 3HAKOM MOJIYJIS.

CucremMbl TOKa3aTENbHBIX, JOTApU(PMUUYECKUX U HpPpalHOHANBHBIX ypaBHeHHI. CHCTEeMBbI
MOKa3aTeIbHbBIX, JOTapUPMUUECKUX U UPPALMOHATILHBIX HEPABEHCTB.

B3aumuo o6patnblie pyHkuuu. I'paduku B3auMHO 0OpaTHBIX (YHKIIHIA.

YpaBHEHHUsI, CHCTEMbI YPAaBHEHUH C MTapaMeTPOM.

@opmyna bunoma Heromona. Pewenue ypasHenuti cmeneHu eviuie 2 CNeyuaibHbiX 6UO08.
Teopema Buema, meopema besy. Ilpusooumsie u Henpusooumvie mMHo2ounreHvl. OcHosHas meopema
aneeopuvl. Cummempuyeckue MHo2ouneHbl. []enouucnennvie u yYero3HayHble MHO20YIEHbI.

Huoganmosvl ypasnenus. L{ennuvie Opoou. Teopema Depma o cymme k8aopamos.

Cymmul u paosl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopemvbl 0 npubIUNCEHUU OCUICMBUMENLHBIX YUCEN PAYUOHATLHBIMU.



Mnuodcecmea nHa KoopouHamHoU NIOCKOCHU.

Hepasencmeo Kowu—Bynsxoeckozo, nepasencmeo Hencena, nepaserncmea o cpeonusx.

[lonstne mpenena ¢yHkuuu B TOuke. [lomamue npedera @yHkyuu 6 OeCKOHeuHOCU.
Acumnmomul  epaguxa Gyukyuu. CpasHenue OECKOHEUHO MANbIX U OECKOHeUHO OOJbULUX.
HenpepwiBHOCTh yHKIIMEN. Coticmea nenpepulenvix (hynxyuil. Teopema Betiepuwmpacca.

Huddepenuupyemocts Gpynkmun. [IponsBomnas ¢pynkuun B Touke. KacarenbHas k rpaduky
¢bynkuuu. ['eomerpuueckuii M (U3NYECKUN CMBICT TPOM3BOIHOW. [IpumeHnenue npouzso0HOU 6
@uzuke. IIponszBoanbie deMeHTapHbIX GyHKUUH. [IpaBuia muddepenupoBanms.

Bropas npousBoHast, ee reOMeTpUIeCKUN U (PU3HMIECKHIA CMBICI.

Touku skcTpemyma (MakcumMyMa U MUHHUMYMa). MccnenoBanue aneMeHTapHbIX (QyHKIUN Ha
TOYKHM IKCTpeMyMma, HauOoJiblliee U HaUMEHbIlIee 3HaYeHHE C MOMOIIbI0 MPOU3BOAHON. [locmpoenue
epagukos QyHKyuii ¢ nomMowblo NpouzsooHvIX. lIpumenenue npouzeooOHOl npu peuieHuu 3a0ad.
Haxoorcoenue skcmpemymos pyHKyuii HeCKOIbKUX NepemMenHbIX.

[lepBooGpa3nas. Heonpenenenuslii mnTerpan. llepBooOpa3Hble 351€MEHTapHbIX (DYHKIUI.
[Tnomans kpuBonuHelHo# Tpanenuu. Popmyna Herorona-Jleitbuuna. OnpeneneHHbI HHTErpal.
Buiuucnenue niowadeii niockux gueyp u 00vemos men pawjerus ¢ NOMOWbIO UHMe2pad..

Memoovl pewienus pyHKYUOHATLHBIX YPAGHEHUT U HEPABEHCMS.

I'eomerpus

[ToBTOpenue. Pemenne 3amad ¢ MCMONIB30BaHWEM CBOMCTB (puryp Ha TJIOCKOCTH. Pemienue
3a7a4 Ha JIOKa3aTeNbCTBO M IOCTPOCHHE KOHTPIPHUMEpOB. lIpuMeHeHne mpoCTeHImIMX JTOTHYeCKUX
npaBwi. PemeHne 3amad ¢ HCMONB30BaHMEM TEOPEM O TPEYroJbHUKAX, COOTHOLICHUH B
IPSMOYTOJIBHBIX TPEYroJbHUKAX, (PaKTOB, CBSA3AaHHBIX C YETHIPEXyroJbHHWKaMH. Pemienne 3amau c
UCTIONIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMH. Pemienne 3a1a4y Ha n3MepeHns Ha MIIOCKOCTH,
BBIYHMCIICHUS JUINH U TUIOMazel. Pewenue 3a0au ¢ nomMowpbio 6eKmopos i KOOpOUHAm.

Harnsnnas crepeomerpus. [Ipusma, napamienenunesn, nupamMuaa, TeTpasap.

OCHOBHBIEC TOHSATHS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIICACTBHS W3
HUX. [lonsmue 06 akcuomamuyeckom memooe.

Teopema Menenaa onsn mempasdpa. IlocTpoeHne cedeHWH MHOTOTPAaHHUKOB METOJIOM
cnenoB. LlenTpanbHoe mpoekTrpoBanue. [locTpoeHne ceueHnii MHOTOTPaHHUKOB METOZOM ITPOEKIIUI.

CkpermmBaromuyecs: npsMble B IPOCTPAHCTBE. YTOJI MEXAY HUMHU. Memoovl HaxodcoeHus
PACCMOAHUL MeANCOY CKPEUUBAIOUWUMUCS NPIMBIMUL.

Teopembl 0 mapamIenbHOCTH MPSAMBIX W IUIOCKOCTEH B MpocTpaHcTBe. [lapamnensHoe
NPOEKTUPOBAHUE U M300pakeHne QUryp. I eomempuueckue mecma moyex 6 nNPOCMpaHcmae.

[leprieHAUKYIAPHOCTD MPAMOM U IUIOCKOCTH. OpTOroHanabHOE NMpoeKkTupoBaHue. HakimoHHbIe
U poekun. Teopema o Tpex NepreHuKyIspax.

Buovr mempasopos. Opmoyenmpuyeckuii mempasop, KapKAcHwili mempasop, paeHOPaAHHbIl
mempas’op. Ilpsamoyeonvrouiti mempasop. Meduarnvl u Gumeouarvl mempas’opa.

Jlocmpausanue mempasdpa 0o napaiienrenuneod.

Paccrosinuss  Mexnay ¢urypamu B mpocTtpaHcTBe. OOIMI  MEpneHAMKYIsp  JBYX
CKPELIMBAIOIINXCS TPSIMBIX.

Yrasl B mpocTpaHcTBe. [lepneHOuKymIsipHble IUIOCKOCTH. [Inowads opmoz2oHanbHOU
npoexyuu. Ilepnenouxynsapnoe ceuenue npusmvl. Tpexepanuviti u mHozoepanuwiti yzon. Ceolicmea
NIOCKUX Y2108 MHOo202panHo2o yena. Ceolicmea nIOCKUX U O8YZPAHHbIX Y2ll08 MpPexzpaHHo2o Yeld.
Teopembl KOCUHYCO8 U CUHYCOB 011 MPEXSPAHHO20 Y2Id.



Bunel MHOrOrpaHHuKkoB. Pazgepmku mHocoepannuka. Kpamuativiue nymu na nosepxmocmu
MHO202PAHHUKA.

Teopema  Oiinepa. llpaBuibHbIE  MHOTOTPAaHHUKU.  /[BOUICMBEHHOCMb — NPABUTILHBIX
MHO202PAHHUKOB.

[Ipusma. [Napamnenenunesn. CpoiictBa napawienenuneaa. [IpssMoyrojbHbIi napauieaenumne].
HaxsioHHBIE TPU3MBL.

[Mupamupa. Buasl nupamMug. OiaeMeHTbl NpaBUiabHOM  nupamuibl.  [lupamuasr ¢
PaBHOHAKIOHEHHBIMH peOpaMu U TpaHsSIMH, UX OCHOBHBIE CBOHCTBA.

[Tnommaam moBEpXHOCTEH MHOTOTPaHHHUKOB.

Tena BpameHus: MWIMHAP, KOHYC, map u chepa. CedeHns WIMHApA, KOHyca M Imapa.
[[TapoBoii cerMeHT, MmapoBO CIOMH, ITAPOBOM CEKTOP (KOHYC).

YceueHHas TUpaMyuia U YCEUCHHBIH KOHYC.

Onemenmsi cghepuueckoul ceomempuu. Konuueckue ceuenus.

KacarenpHble ipsIMbIe | IJIOCKOCTH. BriucanHbie n onmcanHble cdeprl. Kacarowuecs cgepul.
Kombunayuu men epawjenus.

Bekropsr u koopauHatel. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpA Ha YHCJIO. YTOJ MEXIY
BekTopamu. CKaJIsipHOE MTPOU3BEICHHE.

VYpaBHeHue 1uiockocTd. PopMyna pacCTOSHUS MEXAy TOUKaMH. YpaBHEHHE CQephbl.
Dopmyna paccmoanus om mouxku 0o niockocmu. Cnocoowl 3a0aHUs NPAMOU YPABHEHUSMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ HOMOWbIO 8EKMOPO8 U MemMoOOM KOOPOUHAM.
Onemenmsi 2ceomempuu macc.

[Tonatue o6bema. OOBEeMBbI MHOTOTPAaHHHUKOB. OOBEMBI TEN BpallleHUs. AKcuoMbl 0Ovema.
Bv1600 popmyn obvemos npsamoyeonvbrHoco napanneienunedq, npuzmvl u nupamuovl. Dopmyavt onsa
Haxoxcoenusi 0ovema mempasopa. Teopemvl 06 OMHOUEHUAX 0OBLEMOB.

Ipunosrcenuss unmezpana K 8bluUciIeHU0 006veMo8 1 nogepxHocmetl men epawjeHus. Ilnowaos
cghepuueckozo nosica. Obvem waposozo cnos. [lpumenenue 06veMo8 npu pewreHuu 3a0ay.

[Tnomanpe chepsr.

Paszeepmra yununopa u konyca. Ilnomaas TOBEpXHOCTH LHWIMHAPA U KOHYCA.

KoMOuHaim MHOTOrpaHHUKOB M T€J BpalleHUSL.

[Togo6ue B mpoctpanctBe. OTHOIIEHHE OOBEMOB M IUIOIIAJCH MOBEPXHOCTEH MOAOOHBIX
¢buryp.

suodicenust 6 npocmpancmee: napaieNbHblll NEPEeHOC, CUMMEMPUSL OMHOCUMETbHO NIOCKOCMU,
UEHMPATIbHASL CUMMEMPUS], NOBOPOM OMHOCUMENLHO NPSIMOLL.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0au na niockocmu ¢ ucnonvzosanuem
cmepeomempuieckux Memooos.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TEOPHUsi TPAad)0B 1 KOMOMHATOPHKA

IToBTOpenue. Mcnonp3oBaHue TabMUI] M AUarpamM JUlsl MpeJCTaBlIeHHs TaHHbBIX. Pemienue
3aJja4 Ha IPUMEHEHHE ONHUCATEIbHBIX XapaKTePUCTUK YHUCIOBBIX HAOOPOB: CPEeTHHUX, HAUOOIBLIETO U
HAaMMEHBUIETO 3HAYCHMs, pa3Maxa, AUCIIEPCUM M CTaHIAPTHOIO OTKJIOHEHHUs. BbluMclieHHne 4acToT U
BEpOATHOCTEH coObITHII. BbIuncieHne BeposITHOCTEH B OMBITaX C pABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
ucxonamu. HMcrnonb3oBaHne KOMOMHATOPUKU. BbluncieHHe BeposSTHOCTEH HE3aBUCHMBIX COOBITHIA.
Hcnonb3oBanue (opMynbl CIOXKEHUS BEPOATHOCTEW, IuarpamMMm Oiinepa, JepeBa BEpOSITHOCTEH,
¢bopmynsl beprysmn.

Beposimnocmuoe npocmpancmeo. Axcuomvl meopuu 6eposmuocmell.



YcnoBHas  BeposATHOCTb. lIpaBuino  ymHOXeHMs  BeposTHOCcTeH. opMmyna  IOJIHOU
BeposiTHOCTH. Popmyna baiteca.

JluckpeTHble ciydallHble BEJIMYMHBI M pacrpeneneHus. COBMECTHBIE pacHpelesICHUs.
Pacnipenennenne cymMMbl M TNpPOM3BEACHUS HE3ABUCHUMBIX CIydallHbIX BEIMYMH. MareMaTH4ecKoe
OKMJAHWE W AMCIIEPCHs CIydyallHOM BenuuuHBL. MaTemaTuyeckoe OKHUIaHUE U JUCHEPCUs CyMMBbI
CIy4alHbIX BEJIMYMH.

bunapnas  ciydaiiHas ~— BenMuMHa, — pacnpexaeinieHue  bepHymm.  ['eomerpuueckoe
pacnpeneneHue. buHOMHanbHOE paclpeleleHue U ero cBoicTBa. [ unepeeomempuueckoe
pacnpedeneHue u e2o c8oUCMad.

HenpepsiBHBIE ciydaiiHble BelnuuHbL. [IMOTHOCTE BeposATHOCTH. PyHKIUSA pacHpeneiIeHusl.
PaBHOMEpHOE pacnipeneneHue.

IlokazamenvHoe pacnpeoenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u ez2o npumenenue. HopmanbHoe pactpenenenue. DyHKIuUs
Jlannaca. ITapamerpsl HopManbHOTO pacnpezeneHus. [Ipumepsl ciydailHbIX BEIMYUH, MMOAYUHEHHBIX
HOPMaJbHOMY 3aKOHY (IIOTPEIIHOCTh HW3MEPEHHH, pOCT denoBeka). [lenmpanvhas npedenvhas
meopema.

Hepasencmeo Yebwiwesa. Teopema Yeoviwesa u meopema Bepnynnu. 3axon 6Oonvuiux
yucen. Buibopounwviii memoo uzmepenus eeposmuocmei. Ponv 3axona Oonvuwiux uucen 6 Hayke,
npupooe u obujecmae.

KoBapmarmust aByx ciy4daiiHbIX BenuuuH. [loHsATHE O KOX(PHUIIMEHTE KOPPEISIIUU.
CoBMecTHbIe HAOMIOACHUS ABYX CIYYalHBIX BEIHYUH. Bwuibopoumsiii kosghguyuenm koppenayuu.
Jlunetinas pezcpeccusi.

Cmamucmuueckasn cunomesa. Cmamucmuxa Kpumepus u ee ypogens 3nauumocmu. Ilposepxa
npocmeulwux —eunome3. OMuupudeckue pacnpeoenreHus U UxX C6A3b € MeopemuyecKumu
pacnpedenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomsemcmeuiu. Hnvexmugnvle u clopvekmugnvle coomeemcmeus. buexyuu.
Jluckpemuas nenpepvienocmo. llpunyun /upuxie.

Koouposanue. J[eouunas 3anuce.

OcHosnbvie nowsmus meopuu epaghos. /lepeswvs. Jleouunoe oepeso. Ceaznocmov. Komnonenmuot
cesznocmu. Ilymu na epagpe. Ditneposol u I amunomorosvl nymu.



TEMATHYECKOE IIJNTAHUPOBAHUE
10 ksacc 0a30BblIil YPOBEHD

KOJINYECTBO YACOB ¢

TEMA yuerom PIIB”
Iloemopenue mamepuana 7-9 knaccos 2
Anzedpa u Hauana mamemamuyecKo20 aHaIu3a
JleficTBUTEIILHBIC YKCITa 7
PannoHanbHbIE ypaBHEHUS U HEPABEHCTBA 14
Kopens crenenn n 8
CreneHb NOJIOKUTEIBHOTO YHCIIa 10
Jlorapugmel 6
[TokazarenbHble U TorapupMudecKiue ypaBHEHUS U 7
HEpaBEHCTBA
CHUHYC U KOCHHYC yriia 7
TaHreHc U KOTaHT€HC yriia 4
DOopMYJITBI CIHOKEHUS 7
Tpuronomerpryeckue GyHKIIMHM YUCIOBOTO apryMeHTa 8
Tpuronomerpuyueckre ypaBHEHUS U HEPABEHCTBA 8
BeposTHoCTh COOBITHSA 4
HTOroBOE MoBTOPEHHE 7
T'eomempusn
BBenenue B ctepeomMeTpuio 5
[TapaniensHOCTh TPSAMBIX U TIJIOCKOCTEH 17
[TepnieHIUKYISIPHOCTD MPSMBIX TTOCKOCTEH 17
MHorOorpaHHUKH 12
BekTopsl B mpocTpaHCTBE 6
[ToBTOpEHME 7
Hmozoean konmponvnasa paboma é pamkax 1
npOMENHCYmMOUHOU ammecmayuu
AHanu3 KOHTPOJIbHOM paboThl. Koppekius 3Hanuit 1
Pe3zepes 5
Bcezo 170




TEMATHYECKOE IINTAHUPOBAHHUE

11 ksacc 6a30Bblil YPOBEHb

KOJINMYECTBO YACOB ¢
TEMA x
yuerom PIIB
Iloemopenue mamepuana 10 knacca 2
Anzedpa u Hauana mamemamuyecKo20 aHaIu3a
OyHKIMH U UX TPAPUKH 6
[Ipenen ¢pyHKIMU ¥ HENPEPHIBHOCTH 3)
Oo6patHbie QyHKIHN 3
ITpousBoaHas 8
[IpumeneHnne npou3BoIHOM 15
[TepBooOpa3Has M MHTETpAI 9
PaBHOCWIIBHOCTH ypaBHEHUI U HEPABEHCTB 4
YpaBHEHUS-CIICICTBUSA 5
PaBHOCWIIBHOCTH ypaBHEHUI U HEPABEHCTB CUCTEMaM 6
PaBHOCWIBHOCTh ypaBHEHUI HA MHOKECTBAX 3
PaBHOCMIIBHOCTh HEPABEHCTB HA MHOKECTBAX 2
Metoa npoMeXyTKOB JUIsl ypaBHEHUN U HEPABEHCTB 3
Hcnonb3oBanue cBOMCTB PyHKUNN MTPHU PEIIEHUN YPaBHEHUH U 4
HEPABEHCTB
CucreMbl ypaBHEHUH C HECKOJIbKMMH HEU3BECTHBIMU 6
Hrtorosoe moBropeHune 20
T'eomempusn
[ToBTOpeHne «BeKTOpHI B MPOCTPAHCTBEN» 1
MeToa KOOpaUHAT B IPOCTPAHCTBE 14
[Hunusap, KOHYC U map 14
OGBeMbI Te 14
Hrorosoe nmoBropenue. Pemenne 3amau EI'D 14
Hmozosas konmponvnaa paboma 6 pamxkax 1
HPOMENHCYMOUHOU ammecmayuu
AHanu3 KOHTPOJIbHOU paboThl. Koppekius 3HaHui 1
Pe3zepes 5
Bcezo 165




TEMATHYECKOE IINTAHUPOBAHHUE

10 kyacc yriy0JeHHbIH YPOBEHb

KOJUYECTBO
TEMA YACOB c yuerom
PIIB"
Iloemopenue mamepuana 7-9 knaccos 2
Anzedpa u Hauana mamemamuyecKo20 AHaIu3a
JlelficTBUTENILHEIE YUCTIa 12
PannoHanbHbIE YpaBHEHUS U HEPABEHCTBA 17
Kopens crenenu n 12
CTerneHp NOJI0KUTEIIBHOTO Yucia 12
Jlorapugmel 6
[TokazarenbHBIC U JIOTAPUPDMUICCKIEC YPABHCHUS U HEPABCHCTBA 10
CHUHYC U KOCHHYC yriia 7
TaHreHc ¥ KOTaHTeHC yriia 6
DOpMYyIIBI CIIOKEHHUS 11
TpuronomeTpruyeckue GyHKIIMA YUCIOBOTO apryMeHTa 9
TpuroHomeTpuyecKre YpaBHEHHSI M HEPAaBEHCTBA 12
BeposTHoCTh COOBITHSA 6
Hrorosoe moBTOpeHUE 8
T'eomempusn
BBenenune B crepeoMeTpuro 4
[TapaniensHOCTh TPSAMBIX U TIJIOCKOCTEH 18
[TepneHIUKYIISIPHOCTD MPSMBIX TUIOCKOCTEH 17
MHorOorpaHHUKH 15
BekTopsl B mpocTpaHCTBE 7
[ToBTOpEHME 5
Hmozoean Koumponvnasa padoma 6 pamkKax RnPOMEHCYMOUYHOIU 1
ammecmayuu
AHanu3 KOHTPOJIbHOM paboThl. Koppekuust 3Hanui 11
Pe3zepes 6
Bcezo 204




TEMATHYECKOE IINTAHUPOBAHHUE
11 kyacc yriy0JeHHbIH YPOBEHb

KOJUYECTBO
TEMA YACOB c yuerom
PIIB"
Iloemopenue mamepuana 10 knacca 2

Aﬂzeﬁpa U Hauaia mamemamuiecKkozo anaiuia

DYHKINU U UX TpaduKu

[Tpenen ¢GyHKIMU ¥ HENPEPHIBHOCTh

OO6patHbie QyHKIMN

[IpownsBoHas

[IpuMeHeHne nNpon3BOIHON

IlepBooOpa3Has u UHTErpa

PaBHOCWIBHOCTh ypaBHEHUI U HEPABEHCTB

YpaBHEHUS-CIIEICTBUSA

PaBHOCWIBHOCTh YpaBHEHUI U HEPABEHCTB CUCTEMaM

PaBHOCWIIBHOCTD ypaBHEHMI HA MHOKECTBAX

PaBHOCHIIBHOCTD HCPABCHCTB HAa MHOXKCCTBAX

MeToa NpoOMeXyTKOB JJIsl YPABHEHUN U HEPABEHCTB

Vcnonb3oBaHne cBOMCTB QYHKUMN MPH PEIIEHUH YPAaBHEHHUI U HEPABEHCTB

Cucremsl ypaBHeHI/Iﬁ C HECKOJIbKMMH HEU3BECCTHBIMU

ypaBHeHI/IH, HEPaBCHCTBA U CUCTCMBI C IMapaMCTpaMn

KommiekcHrle uncia

Hrtorosoe noBropeHne

= = e
Rin|biNosolo|5lo|sG 65 B|o|u|m

T'eomempusn

[ToBTOpenune «BeKkTopbl B MPOCTPAHCTBEN» 1
MeToa KOOpUHAT B IPOCTPAHCTBE 15
[Hunuuap, KOHYC U TIap 14
OObeMBbI TEI 14
Hrorosoe nmoBropenue. Pemenne 3amau EI'D 14
Hmozoean kKoumponvhasa paboma 6 paMKaAx  RPOMEHCYmMOYHOU 1
ammecmayuu

AHaJIM3 UTOTOBOM KOHTPOJIBHOU pabOThl M KOPPEKIIHMS 3HAHUM 1
Pe3zepe 6
Bcezo 198

*.
PIIB — paGoyas mporpamMma BOCITUTaHUS




