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IlosicHuTEABLHASA 3aIMCKA

Pabouas mporpamma mo mnpeamery «MaTemartuka» A yriIyOJnE€HHOTO YPOBHS
npenogaBanus B 10-11 kmaccax cocraBieHa B cOOTBeTcTBHH ¢ TpebOoBaHusmMu OI'OC k
CTPYKTYpE M pe3yibTaTaM OCBOEHHS OCHOBHBIX 0OOpa30BaTENbHBIX IMPOrPaMM CPEIHEro
o0mero oOpa3oBaHUsI.

Ilenp ocBoeHusi MporpaMMbl YriayOJIEHHOTO YpPOBHA: OOecreueHHue BO3MOKHOCTH
YCIIEIIHOTO MPOIOJKEHUSI 00pa30BaHUsI 110 CHEIHATBLHOCTSM, HE CBS3aHHBIM C MIPUKJIaIHBIM
UCIIOJIb30BAaHUEM MAaTeMAaTHUKH, a TaK K€ OCBOEHHE IMpeIMeTa Ha BBICOKOM YPOBHE IUIf
CEpbE3HOr0 U3YyUEHUsI MATEMAaTUKH B By3€ M OOpETeHHE MPaKTUYECKHX YMEHUH U HaBBIKOB
MaTeMaTHYECKOr0  XapakTepa, HEOOXOAUMBIX I  YCHEeIHOW mNpodeccCHOoHaTIbHOM
NeSITeTbHOCTH.

IIpoepamma pazpabomana na ochoge ciedyiouux 0OKyMeHMOo8:

1) Hpukaz or 17 mas 2012 r. N 413 «0O06 yrBepxkaeHun (HeaepaabHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHIApTa CPEeIHEro odiiero oOpa3oBaHusI» (B peil.
[TpuxazoB Munobpuayku P® ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017
N 613)

2) nmnpuMmepHas OCHOBHas oOpa3oBarejbHas IporpaMMa CpeaHEro OOIIero
oOpa3oBanus (mpotokon ot 28 utons 2016 r. Ne 2/16-3)

3) OcHoBHas oOpa3oBaTelbHas IMporpamma cpeanero obmiero odpaszosanus ['BOY
COIII Ne 9 1. 0. Yamaeck Camapckoii obnactu (mpuka3 Ne 241/1/1 ot 30.08.2019 1.).

4) ABTOpCKHE TPOTPAMMBI:

1. AI''MopakoBuu «Anrebpa W Havyajla MaTeMaTuueckoro anammsa B 10 kmacce»
(6a30BBIif 1 yrIyOJICHHBIN YPOBEHB), M31aTeIbCTBO «MHemo3uHa» 2017 1.,

2. A.I''MopnkoBud «Anrebpa W Hadajga MaTeMaTHmdeckoro aHanmm3a B 11 kimacce»
(6a30BBIii U yTIyOJICEHHBIN YPOBEHB), M31aTeIbCTBO «MHemo3uHa» 2017 1.,

3. T.A.bypmuctpoBa «CO0opHHK pabouux mporpamMm 1o reomerpuu 10-11 kiacc
(6a30BBIl U yriyONeHHBIN YPOBHH)», 2 U3AaHuE, nepepadborannoe, Mocksa «IIpocsermienue,
2018 r.

Y4ueOHO-MeTOANYeCKHH KOMILJIEKC

A. T. Mopaxosuu, S. B. CemenoB. «Anrebpa u Hauajxa MaTeMaTHYECKOTO aHAIHU3a»
10 knacc. Y4eOHHK B JBYX 4acTAX (YUYCOHHMK U 3aJIa4HUK).

OnektpoHHas popma yueOHUKA.

A. T. Mopakosuy, 5. B. CeMeHOB. «Anrebpa ¥ Hayama MaTeMaTUYECKOTO aHATN3a)
11 knmacc. Y4eOHHK B ABYX 4acTAX (YUYCOHHMK U 3aJIa4HUK).

OnexkTpoHHas popma yuyeOHUKa.

Vuebuuk «l'eomerpus 10-11 xmacc» (0a30Beli W yriuyOJeHHBIH  YpOBHH)
JI.C.Atanacsu, B.®.byry3os, C.b.Kanomues, JI.C. Kucenesa, 3.1 .Ilo3nusx

Mecro npenMeTa B yueOHOM IIJIaHe


https://normativ.kontur.ru/document?moduleid=1&documentid=246100
https://normativ.kontur.ru/document?moduleid=1&documentid=267679
https://normativ.kontur.ru/document?moduleid=1&documentid=297861

Kiacc Anre0Opa 1 Ha4yajla MaTeMaTUIECKOTO I'eomerpus MaremaTtuka
aHaan3a
10 136 68 204
11 136 68 204
Bceero 272 136 408

Ilnanupyemoie pe3yiomantvl 0C60eHUA Kypca
IInanupyemMsblie JMYHOCTHBIE pe3yJbTaThl ocBoeHnss OOII

Jluunocmuvie pesynrbmamol 8 cghepe omHouleHull oOy4arOwuxcs K cebe, K c80emy
300p06bI0, K NO3HAHUIO CeOsL:

- OpHueHTauus O0OydYaroIMXCs Ha JOCTHKEHHME JMYHOIO CYACThs, pealn3alluio
MO3UTUBHBIX JKU3HEHHBIX TEPCIEKTUB, WHUIMATUBHOCTb, KPEAaTUBHOCTb, TOTOBHOCTH H
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOMPEEICHHUIO, CIIOCOOHOCTh CTaBUTh IIEU M CTPOUTH
YKU3HCHHBIC TIJIaHbL;

- TOTOBHOCTH M CITIOCOOHOCTh 00eCeunuTh ce0e U CBOMM OJM3KUM JIOCTOMHYIO KU3Hb
B IIPOLIECCE CAMOCTOSATEIBbHOM, TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIUXCsl K OTCTAUBAHUIO JTUYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CITOCOOHOCTH BhIpa0aThIBaTh COOCTBEHHYIO MO3HITUIO
[0 OTHOILIEHHIO K OOIECTBEHHO-TOJIUTUYECKUM COOBITHSM IMPOLUIOrO W HACTOSIIEr0 Ha
OCHOBE OCO3HAHHS U OCMBICICHHSI UCTOPUH, AYXOBHBIX IIEHHOCTEH M NOCTUKEHUU Hallen
CTpaHBbI;

- TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCsI K CAMOPA3BUTHIO I CAMOBOCITUTAHUIO B
COOTBETCTBUU C OOIIEUYETOBEUCCKIUMH IICHHOCTSMU U HJI€ATaMH TPAKIAHCKOTO OOIIEeCTBa,
noTpeOHOCTh B (PU3MYECKOM  CaMOCOBEPIICHCTBOBAHHWH,  3aHATUSAX  CIIOPTUBHO-
037I0POBUTEILHON NEATENbHOCTDIO;

- IPUHATHE W pealu3alus IEHHOCTEH 3J0pOBOro M 0e30MmacHoro odpasa >KHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIIICHHE K COOCTBEHHOMY (hH3MUecKOMy U
MICUXOJIOTHYECKOMY 3/I0POBBIO;

- HETIPUSTHE BPEAHBIX MPUBBIUEK: KyPEHUS, YIOTPEOICHUS alIKOTOJIsl, HAPKOTHUKOB.

Jluunocmuvie pezyromamol 6 cghepe omHoutenuil obdyyaowuxca k Poccuu xax k
Pooune (Omeuecmsy):

- poccuiickas ~HMJIEHTHMYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO  POCCHHCKOM
UJACHTUYHOCTH B TMOJUKYJIBTYPHOM COILMyME€, UYBCTBO NPUYACTHOCTH K HCTOPUKO-
KYJIbTYpHOH OOIITHOCTH POCCHUUCKOTO Hapojaa u cyapde Poccuu, maTpuoTu3m, TOTOBHOCTH K
cinyxeHnto OTeuecTBy, €ro 3aluTe;

- YBa)KE€HUE K CBOEMY Hapoiy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHol, ropaocTtu
3a CBOM KpaH, cBoro PoliHy, MpoNuioe U HacTOAIIEe MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu,
YBa)XKCHHE K TOCYIapCTBEHHBIM CUMBOJIaM (Tepo, driar, THMH);

- (opmupoBaHUE YBaX)EHHS K PYCCKOMY S3BIKY KaK TOCYIapCTBEHHOMY SI3BIKY
Poccuiickoit denepanuu, SBAAIOUIEMYCS OCHOBOM POCCUMCKOW HICHTUYHOCTH U TJIaBHBIM
(haKkTOpOM HAIIMOHAIBHOTO CAaMOOTIPE/ICIICHNUS;

- BOCIUTAHHME YBAKEHHUS K KYyJIbType, SI3bIKaM, TPaJAULUAIM U O0ObIYasiM HapoJoB,
npoxkuBarouux B Poccuiickoit dexneparumu.




Jluunocmuvie pesyromamvl 6 cghepe OmMHOWEHUU 00YUAOWUXCA K  3AKOHY,
20Cy0apcmey U K 2parcOancKomy oowecmasy:

- TPaXXJIaHCTBEHHOCTh, TPAKJAHCKAS MO3UIIHUS AKTUBHOTO UM OTBETCTBEHHOI'O UJICHA
poccHiickoro oOIIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE IpaBa M OOS3aHHOCTH,
YB@KAIOIIETO 3aKOH W MPaBOMOPSIOK, OCO3HAHHO NPUHHMAIOLIET0 TPaJULMOHHBIC
HaI[MOHAJIbHBIE M OOIIeYeIOBEYECKNE T'YMAaHUCTHUECKUE U JEMOKpPAaTHYECKHE LIEHHOCTH,
TOTOBOTO K YYacCTHIO B OOIIECTBEHHOM JKU3HH;

- MpU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX IMpaB M CBOOOJ uelIOBEKa, KOTOpHIE
MPUHAJIEKAT KAKJIOMY OT POKJIEHHUS, TOTOBHOCTh K OCYIIECTBIECHUIO COOCTBEHHBIX MPaB U
cB00OOJT 6€3 HapyIIEeHHUs TpaB U CBOOOJ] IPYTUX JIUIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
mpaBa U CBOOOABI YENOBEKA M TPAKIAHMHA COTJIACHO OOIICTPU3HAHHBIM TMPUHIUIAM U
HOpMaM MEKJIyHapoJHOro mpaBa M B cooTBeTcTBMM ¢ KoHcturynueit Poccuiickoit
®deneparnyu, MpaBoBasi U MOJUTHYECKAS TPAMOTHOCTb;

- MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
OOIIECTBEHHON MPaKTUKHU, OCHOBAHHOE Ha JHAJIore KYJIbTYp, a TakXe pPasIU4yHbIX (hopm
0OLIECTBEHHOI'O CO3HAHMsI, OCO3HAHUE CBOETO MECTA B MOJIUKYIHTYPHOM MUDE;

- MHTEpUOpHU3aLMs LEHHOCTEH JEeMOKpAaTMM U COLMAJIbHOW COJMTAPHOCTH,
TOTOBHOCTh K JOTOBOPHOMY PpEryJUPOBAaHUIO OTHOIIEHWH B TpyNIe WIM COLUAIBHON
OpTraHH3aIn;

- TOTOBHOCTh OOYYaromuxcs K KOHCTPYKTHBHOMY YYacTHIO B MPUHSITHH PEIICHUH,
3aTparuBaroOIUX UX MPaBa ¥ UHTEPECHI, B TOM YHCJIE B PA3IMYHBIX (opmMax OOIIECTBEHHOM
caMOOpraHU3aIH, CaMOYIIPaBJICHHs, OOLIECTBEHHO 3HAYNMOI JesITeTbHOCTH;

- TNPHUBEPKEHHOCTh  HUJAESIM  HHTEpHAllMOHAIM3Ma, ApPYKObl,  paBEHCTBA,
B3aMMOIIOMOIIM HAapoOJOB; BOCIUTAaHUE YBAKUTEIHHOIO OTHOLIEHUS K HAIMOHAIBHOMY
JIOCTOMHCTBY JIIO/IEH, UX YyBCTBAM, PETUTHO3HBIM YOCKICHUSIM;

- TOTOBHOCTh  OOy4YarolUXCsl  MPOTUBOCTOSATH  HMACOJOTMH  HKCTpPEMHU3MA,
HAI[MOHANIM3Ma, KCeHOGOOWHU;  KOpPPYNIUH;  JUCKPUMHHALMKA IO  COIHAIBHBIM,
PENUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPHU3HAKaM U JPYTUM HETATHBHBIM COITMAIbHBIM
SIBIICHUSIM.

Jluunocmuvie pezyrbmamoel 6 cghepe omHOULEHUL 0OVUAIOWUXCA C OKPYHCAIOWUMU
JTHOObMU

- HPAaBCTBEHHOE CO3HAHHE U IOBEJACHHE HAa OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX
LEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U TIOBEJIEHUS B OJUKYJIBTYPHOM MUPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JTUAJOr C APYTUMHU JIOAbMH, JOCTUraTh B HEM B3aMMOIIOHUMAaHMS,
HAXOJUTh OOIIKE 1IeNIM U COTPYAHUYATH AJIS UX JOCTUKECHHUS;

- TpUHATHE TYMaHUCTUYECKHX IIEHHOCTEH, OCO3HAaHHOE, YBaXXUTECIHHOE W
N00posKeNnaTeNbHOEe OTHOILICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

- CIOCOOHOCTh K COINEPEXHBAHUIO M (HOPMUPOBAHHME MO3UTUBHOI'O OTHOMIICHHUS K
JIOJISIM, B TOM YHUCJIE K JIUI[AM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbsI U MHBAIUIAM;
OepexxHOE, OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOIIEHHWE K  (U3HYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pPOBBIO IPYTHX JIIOCH, YMEHHUE OKa3bIBAaTh MEPBYIO OMOIIIb;

- (popMupoBaHUE BbIPAXEHHOW B MOBEJACHUM HPABCTBEHHOW MO3UIIMU, B TOM YHUCIE
CIOCOOHOCTH K CO3HATEIIbHOMY BHIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS W MOBEIACHUS Ha
OCHOBE YCBOCHHUS OOIIEUEIOBEUYECKUX IIEHHOCTEH M HPABCTBEHHBIX UYBCTB (UECTH, JOJTa,
CHPaBEATNBOCTH, MUJIOCEPAUS U APYKETIOOHS);



- pa3BUTHE KOMIIETEHLUUH COTPYAHHYECTBA CO CBEPCTHUKAMHU, JETbMHU MIIAJIIETO
BO3pacTa, B3pOCIBIMH B  00pa30BaTeNbHOW, OOIIECTBEHHO  TIOJE3HOW, y4eOHO-
HCCJIEIOBATEILCKOM, MPOCKTHON U APYTUX BHUIAX JIEATEIHHOCTH.

Jluunocmuvie pezyromamoel 6 chepe omHOWEHUU 00YYAIOUWUXCA K OKPYHCAIOUEMY
MUPY, HCUBOU NPUPOOE, X)YO0HCECNBEHHOU KYIbMYpe:

- MHPOBO33pPEHHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH,
3HAYUMOCTH HAyKH, TOTOBHOCTb K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BJaJICHUE
JIOCTOBEpHOW HMHGpOpMAIIME O TEPEeNOBbIX JIOCTIKCHUSIX M OTKPBITHUSX MHPOBOH H
OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAayUYHBIX 3HAHUAX 00 YCTpOIlCTBe Mupa U
00111eCTBa;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATEIHPHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBUIO YCIICUTHOM MpodecCnoHANBHON 1 00IIECTBEHHOM NeSTEIbHOCTH,

- DKOJIOTUYECKasi KyJbTypa, OepekHOE OTHOIICHHS K POJHON 3emiie, IPUPOTHBIM
6orarctBam Poccun U mMupa; MOHUMaHUE BIUSHHS COLIMATbHO-d)KOHOMUYECKUX IPOIECCOB
Ha COCTOSHHE TPUPOJHOW U COLMAIBHOM CpeIbl, OTBETCTBEHHOCTb 3a COCTOSIHHE
IPUPOJIHBIX PECYPCOB; YMEHUSI U HABBIKM PAa3yMHOTO MPUPOAOIOJIb30BAHUS, HETEPIIUMOE
OTHONICHHE K JEUCTBUSAM, MPHUHOCSIIMM BpPEI AKOJIOTUHU; MPHUOOPETEHUE OIbITa IKOJIOT0-
HATPaBICHHOU e TEIILHOCTH;

- 9CTETUYECKOE OTHOMIICHHS] K MHUPY, TOTOBHOCTh K ICTETHUYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

Jluunocmuvie pezyromamel 6 cepe OMHOWIEHUU O00yualOwWuxcsi K cemve U
pooumensam, 8 mom Yucie N0O20MOBKA K CEMEUHOU HCUZHUL:

OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHSITUS
IIEHHOCTEH CEMEIHOM KU3HU,

MOJIOXKUTEIBHBI  00pa3 CeMbH, pPOJIUTEILCTBA (OTIIOBCTBA W MAaTEPUHCTBA),
WHTEPUOPU3AIIHS TPAAUIIMOHHBIX CEMEUHBIX IIEHHOCTEH.

Jluunocmuvie pesynrbmamol 6 cghepe omHouleHUs ooyuarowuxcsa Kk mpyoy, & cgepe
COYUATLHO-IKOHOMUYECKUX OMHOUEHUIL!

yBaXEHHE KO BceM QopmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEH
COOCTBEHHOCTH,

OCO3HaHHBIM BBIOOp Oyaymed mnpodeccnr Kak MyTh W CIOCO0 peamu3aru
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

TOTOBHOCTh OOy4aroluxcsi K TPyAOBOM MpodeCCHOHATBHON IEesTeNbHOCTH KaK K
BO3MOXKHOCTH y4acTUs B pEIIEHUU JIMYHBIX, OOIIECTBEHHBIX, TIOCYJapCTBEHHBIX,
00IIeHAIIMOHAIBHBIX TPOOIIEM;

MOTPEOHOCTh TPYAUTHCS, YBOXKEHHE K TPyAy H IIOIIM Tpyda, TPYIOBBIM
JOCTHKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOEC M TBOPYECKOE OTHOIIEHUE K Pa3HBIM
BUJIaM TPYJIOBOU JESTEIBHOCTH;

TOTOBHOCTh K CaMOOOCIY)KMBaHMIO, BKIt0Uasi 00y4eHHE U BBIMOJIHEHHE JOMAIIHUX
00s13aHHOCTEH.

Jluunocmmuvie pesynomamol 6 cghepe usuuecko2o, NCUXON02UYECKO20, COYUATLHOSO
U akaoemuuecko2o 61a2ononydus 00y4arouuxcs:

- (¢usnueckoe, SMOIMOHATHHO-TICUXOIOTHYECKOE, COLHUAIbHOE OJIaromonydue
00yJaromuxcst B )KH3HU 00pa3oBaTeIbHON OpraHU3alliy, OLIYIIeHUE JeTbMU 0€301acHOCTH
U TICUXO0JIOTUYecKoro kompopra, nHGOpMaIMOHHON 0€30MaCHOCTH.



Ilnanupyemble MeTanpeaMeTHbie pe3yabTarbl ocBoeHuss OOIl

MeramnpeamMeTHble pe3yabTaThl OCBOSHHS OCHOBHOM 00pa30BaTENbHOM MPOrpamMMbl
IpeCTaBICHbI TPEMs IPyINaMi YHHUBEpCAIbHBIX YueOHbIX AeiicTBuit (YV ).

Pezynamuenvie ynusepcanvnule yuebHvle 0eticmeus

BeimyckHuK HayguTes:

CaMOCTOSATENILHO ONPEACIATh IIEJH, 33/1aBaTh MapaMeTpsl U KPUTEPUH, IO KOTOPHIM
MOYKHO OTIPENICNIUTb, UTO IIeIb JOCTUTHYTA;

OLICHWBAaTh BO3MOJKHBIC IIOCIEACTBHS JIOCTH)KEHHSI TIOCTAaBICHHOM IIeMH B
JeSITeIbHOCTH, COOCTBEHHOM MXHM3HH W JKU3HM OKPYKAIOIIMX JIIOJCH, OCHOBBIBASCh Ha
COOOpaKeHUSIX ITUKH U MODPAJIH;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON JEATEILHOCTH
Y J)KU3HEHHBIX CUTYAIHIX;

OLICHWBATh PECYpPCHl, B TOM YHCJIE BpeMs H Jpyrue HeMaTepUalbHBIC PECYpCHI,
HEOOXOIMMBIE JUTS JOCTHKEHUS ITOCTaBICHHOM 11N

BBIOMpATh MyTh JAOCTIIKEHUS €M, IUIAHKPOBATh PEIICHHE MOCTABICHHBIX 3a/a4,
ONITHMHU3UPYS MaTepHabHbIC U HeMaTepHaIbHbIC 3aTPaThI;

OpPraHu30BBIBaTh 3(PPEKTUBHBIN MOMCK PECYpPCOB, HEOOXOIUMBIX Ul JOCTHKEHUS
MMOCTaBJICHHOM LICIIN;

COIOCTABJIATh TOJYYEHHBIH pe3yabTaT IEATENbHOCTH C IIOCTAaBJICHHOM 3apaHee
IEJIBIO.

Ilo3nasamenvHule yHugepcanvhvie yueOHbvle Oeticmeus

BoinyckHUK HAy4UTCS:

WCKaTh M HaXOAUTh OOOOIIECHHBIE CHOCOOBI pelIeHUs 3aaad, B TOM YHUCIE,
OCYILECTBIISATh Pa3BEPHYTHIH MH(OPMAIIMOHHBIN MOUCK W CTaBHTh HAa €r0 OCHOBE HOBBIC
(yueOHBIC U TTO3HABATEINILHEIC) 3a/1a4H,

KPUTHYECKH OLEHMBATh W HHTEPIPETHPOBATH MHPOPMALUIO C PA3HBIX MO3MIIMH,
pacrio3HaBaTh U PUKCHUPOBATH MIPOTUBOPEUHsI B MH(POPMALIMOHHBIX UCTOUHUKAX;

HCIIOJIb30BATh PA3JIMYHBIC MOACIBbHO-CXCMATHYCCKUC CPCACTBA AJIA MPCACTABJICHUA
CYIIECTBEHHBIX CBS3€d M OTHOUIEHWW, a TakKe NPOTUBOPEUYUH, BBIABICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

HaXOOUTb W TPUBOJUTH KPUTHUYECKHE AapryMEHThl B OTHOLICHUM JEHCTBUN U
CYXKICHHI ApPYyroro; CHOKOMHO M pPa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEUaHHUSIM B
OTHOIICHHH COOCTBEHHOTO CYXKICHHS, pacCMaTpUBaTh HX KaK pecypc COOCTBEHHOTO
pa3BUTHS,

BBIXOJIUTh 32 pPaMKU y4eOHOro MpeaMeTa W OCYLIECTBIATH IIeJICHANPaBICHHBIN
MOKMCK BO3MOKHOCTEH Il IIIUPOKOTO MEePEHOCa CPEICTB U CIIOCOOOB IEHCTBUS;

BBICTpAaUBaTh HUHAMBHAYaJIbHYI0 O0Opa30BaTEIbHYIO TPACKTOPUIO,  YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

MEHSTh U YACPKUBATh pa3Hble MO3HUIMH B TO3HABATEIBHOMN J1€ATEILHOCTH.

Kommynukamuenvle ynugeepcanvHule yueoHvle 0eticmeus

BrInnyCKkHMK HayduTcs:

OCYLIECTBJIATh JCJIIOBYI0O KOMMYHHUKAIMI0O KaKk CO CBEPCTHUKAMH, TaK H CO
B3pOCIBIMH (Kak BHYTpH 0Opa30BaTEIbHONW OpraHU3allii, TaKk M 3a €€ IpeaesaMu),



noaOupaTh MApTHEPOB JUIA JAEJIOBOH KOMMYHHKAIMM HCXOAS M3  COOOpayKeHWH
pe3yIbTaTUBHOCTH B3aUMOJACUCTBUS, @ HE TMYHBIX CUMIIATUH;

IIPU OCYIIECTBJICHUU TPYNIOBON pabOThl OBITH KaK PYKOBOAMTENIEM, TaK U YICHOM
KOMaHJbl B Pa3HBIX poJisiX (reHepaTop HAEH, KPUTHUK, HCIOJIHUTENb, BBICTYMAIOLIHIA,
AKCIEPT U T.1.);

KOOPJMHHPOBATh M BBINOJHATH PabOTy B YCIOBUSX pPEabHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BEepHYTO, JIOTHYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAHUEM
a/IeKBaTHBIX (YCTHBIX ¥ MMCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(IUKTOTEHHBIE CUTYallMH M IMPEIOTBpAINaTh KOH(IUKTHI 10 WX
aKTUBHOU (ha3bl, BBHICTpAaUBaTh JEJIOBYI0 M 00pa3oBaTEeNbHYI0O KOMMYHHKAILMIO, M30eras
JMYHOCTHBIX OIICHOYHBIX CYXKICHUM.

IInanupyemMsble npeaMeTHbIe pe3yabTaThl ocBoeHus OOII

MaremaTuka: anre6pa M HadaJla MaTEMAaTUYCCKOro aHaJin3a, rcOMCTpUs

VYrayOneHHbIH YPOBEHb
«CHCTEMHO-TEOPETHUECKUE PE3YIbTaThI»

Paznen I. BeimycKHUK Hay4uTCs II. BBITYCKHUK ITOJIy4UT

BO3MOKHOCTb Hay4YHUThCS
Hemn OCBOCHHUSI Jost YCIEUIHOTO s obecneuenus
npeaMera MIPOJIOJDKEHHS] 00pa30BaHUs B03MOIHCHOCMU YCneuHozo
o CIIEIUATILHOCTSIM, | NPOOOIJICEHUs. 0OPA308AHUSL NO
CBSI3aHHBIM  C  MNPUKIATAHBIM | CNeYUATbHOCMAM, CEA3AHHBLIM C
HCII0JIb30BAaHUEM MATEMATHKHU ocyuwjecmenieHuem HAayuHou u

ucc1e008amenbCKoll

oesamenvHocmu 6  obaacmu
MAMEMAMUKU U CMENCHBIX HAYK

Onemenmvl  meopuu CBoboaHO orIepI/IpOBaTb1 Llocmuoicenue

MHOXICECms U | TIOHATUSIMU: KOHEYHOE | pe3ynvmamog pazoena 11,

Mamemamuyeckou MHO3KECTBO, JIEMEHT MHOYKECTBA, onepuposamb

JI02UKU IIOIMHO>KECTBO, [IEPECEUCHUE, | NOHAMUEM onpedenenus,
o0BbeTMHEHUE u pPa3HOCTb | OCHOBHBIMU suoamu
MHOXECTB, YHCIIOBbIE MHOXKECTBA | onpedenenull, OCHOBHbLIMU

Ha  KOOpPAMHATHOM  MpSAMOW, | sudamu meopem;

OTpPE30K, UHTEpBaJ, HOHUMAMb cymo
MOJIYUHTEPBAJ, MPOMEKYTOK C | KOCBEHHO20 00KA3amMelbCmea,
BBIKOJIOTOW TOYKOM, rpaduyueckoe onepuposams
MpEJICTaBJICHUE MHOXECTB  Ha | HOHAMUAMU C4emHo20 u
KOOPJAMHATHOU MJIOCKOCTH; HeCuemHno20 MHOJHCeCmed;

3aJaBaThb MHOXKECTBa NPpUMEHANb Memoo

! 3ZleCB " fJajee: 3HaTb ONPCACTICHUC MMOHATHA, 3HATh U YMCTh 000CHOBBIBATH CBOICTBA (HpI/ISHaKI/I, €CJIM OHHU
CCTL) TMOHATHSA, XapaKTCPU30BATh CBA3U C APYT'UMU NOHATUAMU, MIPCACTABIIAA OJHO NOHATUC KaK 4YaCThb
LOCJIOCTHOT'O KOMILJIIEKCA, UCIT0JIb30BaTh IIOHATHE U €I'0 CBOIicTBa IIpyu NpoOBCACHNU paccym,ue}mﬁ,
J0Ka3aTeJIbCTB, pCIICHUU 3aa4.




MePEYNCICHUEM n
XapaKTEPUCTUUECKUM CBOMCTBOM;

OHepI/IpOBaTI: IIOHATUAMU
YTBEPXKICHUE, OTpHULIAHHE
yTBep)KI[eHI/ISI, NCTHUHHBIC n
JIO)KHBIC YTBEPXKICHUS, TTPUYHMHA,
CIEACTBHE, YAaCTHBIM  clydail

o01ero YTBEPKICHHS,
KOHTPIPUMED;

POBEPSTH
NPpUHAIJIC)KHOCTD JJIEMEHTAa
MHOKECTBY;

HAXOJHUTh TEPECEYCHUE U
00bEIMHEHHE MHOXECTB, B TOM
qucle MpeICTaBICHHBIX
rpadguvecKku Ha YUCJIOBOU
NpsAMOM W Ha KOOPAMHATHOM

IJIOCKOCTH;

MIPOBOJIUTH
JIOKa3aTeNbHBIE PACCYKICHUS s
000CHOBaHUS HCTHHHOCTH
YTBEPKICHUH.

B nosceonesnoii scuznu u
npu usyueHuu opyeux
npeomemos:

UCIIOJIBb30BaTh  YHCIIOBBIE
MHOXECTBA HAa KOOPAMHATHOU
IpsAMOM M Ha KOOPAMHATHOU
IIJIOCKOCTH JUTS ONHUCaHus
peanbHBIX MIPOLIECCOB U SBJICHMUI;
IIPOBOJUTH

JOKa3aTeNIbHBIE PACCYXKICHHUA B
CUTyalUsAX MOBCEIHEBHOW KU3HU,
IIPY PELICHUHU 3a1a4 U3 JIPYrux
IIpEAMETOB

MamemMamuyeckol — UHOYKYuu
0151 NPOBedeHUsT PACCYHCOeHUl
u  ookazamenbcme U npu
peuteHuu 3a0au.

B nosceonesnoii srcusHu
u  npu  usyyeHuu - Opyeux
npeomemos:

UCNONb308aMb
MeopemuKo-MHONCECHEEHHBIL
A3BIK U A3LIK  JIO2UKU  OJIA
ONUCAHUSL PealbHbIX NPOYECccos
U AGNEeHUll, NPU peteHuu 3a0ay
Opyeux yueOHbIX npeomemos

Yucna u BbIPAJNCEHUA

CBobomHO  omepHpoBaTh
MOHATUSAMM: HATypaJbHOE YHUCIIO,
MHOECTBO HATYpPaJbHBIX YHCEII,
[IeJI0e YUCJI0, MHOXKECTBO IICIBIX
yucen, OOBIKHOBEHHAs Jpo0b,
JecsTUYHAsT JApoOb, CMEIIaHHOE
YUCJIO, PalMOHAIBLHOE YHUCIIO,
MHOXECTBO paIMoHaIbHBIX
Yyucel, HUppaluOHAIbHOE 4YHUCIIO,
KOpEHb CTCICHU n,
JIEUCTBUTEIILHOE 4HUCIIO,

Jlocmuoicenue
pe3yremamos pazoena II;

Cc80000HO onepuposamov
YUCTIOBLIMU MHOINCECMBAMU NPU
peuwtenuu 3a0ay;

HOHUMAMb  NPUYUHBL U
OCHOBHble UOeU pacuiupeHsl

HYUCIIOBbILX MHOMXCECMS,
e1ademo OCHOBHbIMU
NOHAMUAMU meopuu

denumocmu  npu  peuleHuu




MHOKECTBO JIEMCTBUTEIBHBIX
YHCell, reoMeTpuuecKas
UHTEpIpeTaius HATypaJbHBIX,
LICNIBIX, palMOHAIbHBIX,
JICHCTBUTEIBHEIX YHCEIT,

MIOHUMAaTh H OOBICHATH
Pa3HUILy MEXIY IMO3UIIMOHHOU H
HEMO3UIIMOHHOU cucTeMaMu
3aIMCH YHCET;

NEepEeBOAUTh  4YHCIIa U3
OJTHOM CHUCTEMBI 3aITUCH (CUCTEMBI
CUMCJIEHUS) B IPYTYIO;

JOKa3bIBaTh n
HCIIOJIB30BaTh IIPU3HAKH
JCIINMOCTHU CYMMBI n

MPOM3BEICHUS TIPU BBITIOJTHEHUHN
BBIYMCIICHUH M PEIICHUH 3a]1a4;

BBITIOJIHATh ~ OKPYIJICHUE
paIMoHaIbHBIX u
HppaliOHATEHBIX qucen c
3aJaHHON TOYHOCTHIO;

CpaBHUBATH
NEHCTBUTEILHBIC YHCIIa Pa3HBIMU
crocobdamu;

YIOPSI0YUBATh qucoa,
3aIMCaHHBIC B BHJIC
OOBIKHOBEHHOM U  JIECATHYHOM
apobu, 4mcna, 3aliCaHHBIE C
HCTIOJIb30BAHUEM
apu(pMeTUYECKOro  KBaJIpPaTHOTO
KOpHs, KOpPHEH CTerneHu OoJibiie
2;

Haxoaute HOJI m HOK
pPa3HBIMU crocobaMu u
WCIIO/Ib30BaTh UX IMPHU PELICHUU
3a/1a4;

BBITIOJIHSTH BBIYMCIICHUS U
npeoOpa3oBaHUs BBIPAXCHHH,
colepKalmx  JeHCTBUTEIbHBIC
yucia, B TOM 4YHCJIE€ KOpPHHU
HaTypaJbHbBIX CTEIECHEH;

BBITIOJIHSITh  CTaH/IApPTHBIC
TOXIECTBEHHBIC MPEOOpPa3OBaAHUS
TPUTOHOMETPUYECKHUX,
norapuMHUYECKUX, CTCTICHHBIX,
UPPAlMOHATEHBIX BBIPAKCHHIA.

CMAaHOapmHuIX 3a0ay

umemso bazosvie
NpeoCcmasieHuss 0 MHOHCeCmee
KOMNIEKCHBIX YUCel;

C80D0OHO  BLINOIHAMD
ModACOeCcmeenHble
npeobpazosanus
MPUSOHOMEMPULECKUX,
J102apUGMUYEcKUx, CmeneHHvIx
8bIPACEHULL;

enadems dopmynoii
ournoma Hvtomona;

NPUMEHAMD npu
peweHuu  3a0a4  meopemy o
JIUHENIHOM npeocmasieHuu
HO;

NPUMEHAMb npu
pewenuu  3a0ay  Kumaiickyro
meopemy 06 ocmamxkax,

NPUMEHAMD npu
peweHuu 3a0au Manyro
meopemy Pepma,

ymemy BbINOIHAMb
3anuch uUCIa 8 NO3UYUOHHOLUL
cucmeme CUUCIeHUsL,

NPUMEHAMb npu
peweHuu  3a0a4y  meopemuKo-
uucnogvle (QYHKYuU: HUCIo u
cymma  Oenumenei, @OYHKYUIO

Diinepa;
NPUMEHAMb npu
peuteHuu 3a0a4 yentHole Opoou;
NPUMEHAMb npu

peuweHuu 3a0a4 MHO20UIeHbL C
oelicmeumenbHblMy U YeabiMu
K03 puyuenmamu;

enaoemsv  NOHAMUAMU
nPUBOOUMDBILL U HENPUBOOUMDBLLL
MHO20UNIeH U NPUMEHAMb  UX
npu pewenuy 3a0ay,

NPUMEHAMb npu
pewernuu  3a0ay  OCHOBHYIO
meopemy aneebpol;

NPUMEHAMD npu
peweHuu  3a0a4y npocmeuiuiue
@yHukyuu KOMNAEKCHOU




B nosceoneenoil arcusnu u
npu uzyueHuu opyaux
npeomemos:

BBINIOJIHATE WU OOBSCHSTH
CpaBHEHUE pe3yybTaToB
BBIYMCJICHUI ~ TPU  PEIICHUHU
NpaKTHYECKUX 3a/7a4, B TOM
qHCIIe PUOTKEHHBIX
BBIYHCIICHU, MCIONB3Yysl pa3HbIC
CTIOCOOBI CPaBHEHHIA;

3alUChIBaTh, CpPaBHHUBATh,
OKPYIJISITh ~ YUCIIOBBIC  JIaHHBIC
peabHBIX BEJINYMH c
UCIIOJIb30BAHUEM DPAa3HBIX CHCTEM
U3MEpEHHS;

COCTaBJISITh U OIICHUBATH
pa3HBIMH CIIOCOOAMH YHCIIOBBIC
BBIDAKCHUS ~ TIPU  PCIICHUU
NPaKTUYECKUX 33/1a4 M 3ajad M3
APYTHX Y4eOHBIX MPEIMETOB

nepemeHHou KaK
2eomempuieckue
npeobpazoeanis

Ypasuenus
Hepasencmea

CBoOomHO  OmepupoBaTh
MOHATHSIMHU: ypaBHEHUE,
HEPaBEHCTBO, pPaBHOCHJIbHBIE
YpaBHEHHsI U  HEPaBEHCTBA,
ypaBHEHUE, SBIISTIOIIEECS
CJICZICTBUEM JIPYTOr0 YpaBHEHHMS,
YpaBHECHHSI, DPABHOCWJIbHBIC Ha
MHOXECTBE, PaBHOCHIIbHBIE
npeoOpa3oBaHus YpaBHECHUI,

pemarb  pa3Hble  BHJIBI
YpaBHEHUH W HEPAaBEHCTB U UX
CUCTEM, B TOM YHUCJIE HEKOTOPbIE
ypaBHEeHUs 3-U U 4- cTeneHel,

IpOoOHO-paliOHANILHEIC u
UppaIlMOHATILHBIC;

OBJIAJIETh OCHOBHBIMH
TUTIAMH MOKa3aTeIbHbIX,
Jorapu(MUIECKUX,
UppaIMOHALHBIX, CTETICHHBIX

YpaBHEHU U HEPABEHCTB U
CTaHAAPTHBIMU  METOAAMH  HUX
peleHuil U MPUMEHSTh UX MpU
pELIeHNH 3a/1a4;

MPUMEHATh TeopeMmy besy
K PELICHUIO YPaBHEHU;

Jlocmuoicenue
pe3yrbmamos pazoena II;

c80000HO  onpedensimo
mun u  evloupamv  Memoo
peuleHus  NoKa3amenvHvlX U
Jl02apupmMudecKux ypagHeHuil u
HEepagencmes, UppayUoOHAIbHbIX
VpasHenuii U HepaseHcms,
MPULOHOMEMPUYUECKUX
VpasHeHull U HepageHcms, ux
cucmem,

68000010 pewams
cucmembl JIUHEUHbIX
VpAaeHeHUl;

pewams OCHOBHblE

Munvl ypasHeHull U HepageHCcmas
C napamempamu;

npuUMeHsams npu
pewleHuu 3a0a4 HepaseHcmaed
Kowu — bynaxosckoeo,
bepuynnu;

umems npeocmasienue
0 HepaseHcmeax MedHcoy
CpeOHUMU CMeneHHbLMU




MPUMEHSITh TeopemMy
Buera mns pemieHusi HEKOTOPBIX
YpaBHCHHI  CTENCHH  BHIIIE
BTOPOW;

MOHUMATh CMBICIT TEOPEeM
0 PaBHOCHJIBHBIX U
HEPaBHOCUJIbHBIX
npeoOpa3oBaHMsIX ypaBHCHUH U
YMETb UX J0Ka3bIBaTh;

BJIQJICTh METOJIaMHU
pelieHus ypaBHEHH, HEPaBEHCTB
U UX CHCTEM, yMETh BBIOMpATH
METO/]I pelIeHuss 1 000CHOBBIBATH
CBOM BBIOOD;

VICTIOJIb30BATh METOJ
UHTEPBAJIOB ISl peuIeHUs
HEpaBeHCTB, B TOM  YHCIE
IpoOHO-paLlnOHATIBHBIX "
BKJTIOYAOIINX B ce0st

UppaoHaIbHbIC BBIPAKCHHUS;

pewmath  anreOpandeckue
YpaBHEHHSI U HEPAaBEHCTBA U HX
CHCTEMBI c napaMeTpamu
anredpandeckuM U TpaduuecKum
METOIAMU;

BJIAJICTh pa3HbBIMU
METOJaMHU JI0Ka3aTeNbCTBa
HEPABEHCTB;

pelmarts  ypaBHEHHS B
LENIbIX YUCIIAX;

n3o0pakaTb ~ MHOXKECTBa
Ha  IUIOCKOCTH,  3aJaBacMble
YPaBHEHHSMH, HEPABCHCTBAMM H
UX CHCTEMaMU;

CBOOOJHO  HCIOJb30BATh
TOKIECTBEHHBIEC MPEoOpa3OBaHUs
IIpU  PCLICHUHM YPAaBHEHUU U
CUCTEM ypaBHEHUI

B nosceonesnoii srcuznu u
npu usyueHuu opyeux
npeomemos:

COCTaBISITh M peliaTh
yYpaBHECHHS, HEPAaBEHCTBA, WX
CUCTEMBbI TMpU pELIEHUU 3a]a4y
IPYTUX Y4eOHBIX MPEIMETOB;




BBITOJIHATH OLICHKY
paBaonoIo0us pe3yabTaTOB,
MOJIyYa€MbIX  IIPU  pELICHUU
pa3IM4HBIX YpaBHECHUH,
HEPABEHCTB M HUX CHUCTEM IIpHU
peLIeHNH 3a/1ad JIPYTux y4eOHBIX
IIPEIMETOB;

COCTaBIATh M  pellaTh
YPaBHEHHs M HEPABCHCTBA C
napaMeTpaMM NpU  pELICHUU
3a1a4y OpYTrux yueOHBIX
IIPEIMETOB;

COCTaBIATh  YPAaBHEHHE,
HEPABCHCTBO MWIIM HX CHUCTEMY,

OTIHCHIBAIOLINE peanbHy0
CUTYallMI0 WU  [PHUKIAJHYIO
3ajauy, UHTEPIPETUPOBATH

MOJIYUYCHHBIC PC3YJIbTAThI;
HCII0JIb30BaTh
IIporpaMMHBIE  CPEACTBA  IIpH
peICHUN OTACIIbHBIX KJIACCOB
YpaBHEHUI U HEPABEHCTB

DyHryuu

Bnanets HOHATUSIMHU:
3aBUCUMOCTb BEJIMYMUH, (DYyHKIUS,
apryMeHT M 3HadeHue (QpyHKIUH,
o0acTh OTIpeieIeHus U
MHOXECTBO 3HAYCHHUU (PYHKIUH,
rpaduK 3aBUCHUMOCTH, Tpaduk
byHKIUY, HYITU byHKIUY,
IIPOMEKYTKH 3HAKOIOCTOSHCTBA,
BO3pAaCTaHME  HA  YHUCIOBOM
MPOMEXYyTKe,  yObIBaHWE  Ha
YHCIOBOM IPOMEKYTKE,
HauOonpllee M HAaUMEHbILIEEe
3Ha4YeHue (YHKIHMU HA YHUCIOBOM
MIPOMEKYTKE, nepuoInvecKas
GbyHKLIMSA, TepHoid, dYeTHas U
HedeTHass  (QyHKOUM;  yMeTb
OPUMEHATh JTU TOHATUSA IIPH
peLIeHNH 3a]1a4;

BJIAJICTh MOHATUEM
cTeneHHasi (PyHKIMs; CTPOUTH €€
rpapuk ¥ yMETb TPUMEHSTH
CBOWCTBA CTENEHHOM (YHKIHUU
IIPU PELICHUH 3a7ay;

BJIAJICTh MOHATUSAMHU

Jlocmuoicenue
pe3yrbmamos pazoena II;

enadems nOHAMUEeM
acumnmomul U yMemv €20
NpUMEHAMb — NpU  peueHuu
3a0au;

NpUMEHAMb Memoovl
peuieHus npocmeunuux
ougpepenyuanvhvix ypasHenuil
nepeo2o u 8mMopo20 NOpsoKo8




MoKa3aTeabHas byHKIHS,
HKCHOHEHTA; CTPOUTh UX Ipauku
U yMEThb NPUMEHSTh CBOHCTBA
MoKa3aTeabHOM (YHKIMHU  TIpH
pELICHUH 3a]1aY;

BJIQJIETh MOHSTHEM
norapudmudeckas byHKIIHS;
CTpOUTh €€ TpaduKk U YMETh
MPUMEHSITh CBOICTBa

norapuMuUecKol QyHKIMU TPU
peLICHUH 3a]1a4;

BJIQJICTh MOHATUSAMHI
TPUTOHOMETpPHUUYECKUE (DYHKIUH;
CTPOUTh HX TIpadUKH U YMETh
MPUMEHSITh CBOICTBa
TPUTOHOMETPUYECKUX  (PYHKIMIMA
IIpU pElICHUH 3a]1aY;

BJIQJICTh MOHATUEM
obOpatHast (YHKIUS; TPUMEHATH
3TO MOHATHE MIPU PELICHUH 3a7ay;

NPUMEHSTh TPU PEIICHUH
3a7a4 CBOIiCTBa byHKIHIA:
YETHOCT, MEePUOAUYHOCTbD,
OTPaHUYEHHOCTB;

OPUMEHSTh NPU pPEUICHUH
3a1a4d npeoOpazoBaHus rpaduKoB
G yHKIH;

BJIQJICTh MOHATUSAMHI
YHCIIOBask  IOCIEI0BATEIbHOCTD,
apupmeTnyecKas U
reoMeTpuyecKas mporpeccus;

OPUMEHSTh IPU pPEUICHUU
3a7a4 CBOWCTBA W MPU3HAKHU
aprupMeTHIECKON u
F€OMETPUYECKON ITPOrPECCUM.

B nosceonegnoil scusnu u
npu  u3ydeHuu Opyeux y4eOHbIX
npeomemos:

OTIPENIETIATh MO TpaduKam
U UCHOJB30BaTh Ui pElIeHUs
NPUKJIAJHBIX 3aJad  CBOMCTBA
peasbHbIX MPOLIECCOB u
3aBUCHMOCTEH (Hamboyblmiue u
HaMEHBIINE 3HAYCHUS,
NPOMEXYTKH  BO3pacTaHus H
yObIBaHUS byHKIUHY,




MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
aCHUMITOTBHI, TOYKH Teperuoda,
Mepuos U T.11.);

UHTEPIPETUPOBATH
CBOICTBA B KOHTEKCTE
KOHKPETHOU MPaKTUYECKOU
CUTYaIUH;.

OTpENIeTIATh MO TpaduKam
MPOCTEUIIINE XapaKTePUCTUKHI

MEPUOJNYECKIX  TPOIECCOB B
OMOJIOTHH, DKOHOMHUKE, MY3BIKE,
pagvocBs3M U Ap. (aMILTUTYIA,
NEPUOA U T.I1.)

Onemenmoi
MAMEMAMUYECKo20
aHanuza

Bnanets IIOHATHEM
OECKOHEYHO yOBbIBaroIas
reoMeTpuueckas Iporpeccus u
yMETb HOPUMEHATH €ro Impu
pElIeHUH 3a]1aY;

OPUMEHSTh I PEIICHUS
3a/1a4 TEOPHUIO MPEICIIOB;

BJIQJICTh MOHATUSAMHI
OECKOHEYHO OosbIIMe U
OECKOHEYHO MaJjble YHCIIOBbIE
MOCJIEZIOBATEIbHOCTH U yMETh
CpaBHUBATH OECKOHEYHO
Oonpie u OECKOHEYHO MaJble
MOCIIEI0BATEIHHOCTH;

BJIQJICTh TOHSITUSIMHU
Mpou3BoHAsT (YHKIIMH B TOYKE,
Mpou3BOIHAS (QYHKIIHH;

BBIUKCIATH POU3BOJHBIE
AJIEMEHTapHbIX (QYHKIUA U HX
KOMOHMHALNI;

uccnenoBaTh (PyHKIUM Ha
MOHOTOHHOCTB M 9KCTPEMYMBI;

CTpOUTH  Tpapuku U
MPUMEHSITh K PEUICHUIO 3a7a4, B
TOM YHCJIE C TapaMETPOM;

BJIQJIETh MOHSTHEM
KacatelbHas K rpaduky QyHKIUN
U yMeTb NPUMEHATH €ro Mpu
pElIeHUH 3a]1aY;

BJIQJICTh MOHATUSAMHI
nepBooOpasHas byHKLu,
OIPEIEIICHHBIN UHTETPAJI,

MPUMCHSITh TeopemMy

Jlocmuoicenue
pe3yrbmamos pazoena II;
8000010 e1a0emv
CMAaHOapmMHbIM annapamom
MamemMamuyeckoz0 — aHAIU3A
0151 8bIMUCTEHUS NPOU3BOOHBIX
@yHKYUU 0OHOU NepemMeHHOU,
Cc80000HO  NpuUMeHAMb
annapam  Mamemamuyecko2o
ananuza 01 UCCIe008aAHUS
dyHxyu u nocmpoenusl
epagukos, 6 mom  uucie
UCCe008aHUSL HA BLINYKIOCb,
onepuposamu
noHAmueMm nepeooobpasHoll
@yHKYUU 0N peutenus 3a0au;
081a0emv  OCHOBHbIMU
ceedeHusMu 00  uHmezpaie
Hviomona—Jletionuya u ez2o
npocmeuuux nPUMeHeHUsX,

onepuposambu 8
CMAaHOAPMHYIX cumyayusix
nPOU3800HbIMU BbICUIUX
nopsAoKo8;

YyMemb NpuUMeHsms npu
peweHuu  3a0a4  C8OUCMBa
HenpepuvleHbIX DYHKYULL

YyMemb NpUMeHsms npu
peweHuu  3a0ay  meopembvl
Betiepwmpacca,

ymemu 8bINOIHAMb
NPUOIUNCEHHbIE  BbIYUCTEHUS
(MemoObl peuieHUus YpagHeHUll,




Herorona—Jleibuuna u ee
CJICOCTBUA M1 pCI_HeHI/IH 3a4a4.

B nosceonesnoil socuznu u
npu  usyuyeHuu Opyeux yueOHulx
npeomemos:

penrathb TIPUKJIATHBIC
3aaud u3 Owuonoruu, GU3MKH,
XUMHH, SKOHOMHKH W JPYIHX
MPEIMETOB, CBSI3aHHBIC c
UCCIICIOBAaHNEM  XapaKTEPUCTHUK
MIPOIIECCOB;

UHTEPIPETUPOBATH
MOJIYYCHHBIC PE3YJIbTATHI

BbIUUCTICHUS onpeoenenHozo
unmezpana),

ymemu NpUMeHAMb
npunodcenue NpPou38oO0HoU U
onpedenenHoco UHmezpaid K
peuweHuro 3a0au
ecmecmeo3HanUsl,

enademv  NOHAMUAMU
eémopas npou3600Has,
8bLINYKIOCIY 2pagura dyHKyuu
u ymemb uccneoosams
@DYHKYUIO HA 8LINYKIOCD

Cmamucmuxa
meopusi
8eposimHocmel,
a02uKa
KOMOUHAmMopuxa

u

OnepupoBaTh OCHOBHBIMU
OInucaTeIbHBIMU
XapaKTEePUCTHKAMUA  YHCIIOBOTO
Habopa, TMOHATHUEM TeHepaJbHas
COBOKYITHOCTh M BBIOOPKOH U3
Hee;

ONIEPUPOBATH TOHATUAMHU:
9acTOTa M BEPOSTHOCTH COOBITHS,
cymma u MIPOU3BEIICHNE
BEPOSITHOCTEHH, BBIYUCIISTh
BEPOSITHOCTH COOBITHH Ha OCHOBE
MOJICUeTa YUCIIa HCXO/IOB;

BJIAJICTh OCHOBHBIMHU
MOHATUSAMH KOMOHMHATOPUKU H
yMETh  HUX  TOPUMEHATh  TIpU
peIICHUH 3a]1aY;

UMETh TpEJCTaBICHUE 00
OCHOBAaX TEOPUH BEPOSITHOCTEH;

UMETh TPEACTaBICHUE O
IUCKPETHBIX U HEMPEpbIBHBIX

CITy9aifHbIX BEJIMUMHAX u
pacrnpeneneHusx, 0
HE3aBUCUMOCTH CITy4aifHbIX
BCIIMYHH;

UMETh MPEICTABIEHUE O
MaTEeMaTUYeCKOM OXUAAHUU U
JUCTIEPCUU CITyYalHBIX BEJIHYNH;

UMETh TMPEICTABIEHUE O
COBMECTHBIX pacnpeneneHusx
CIIy4alHbIX BEJIMYUH;

NOHMMATh CyTh 3aKOHa
OONBIIUX YHUCENT U BHIOOPOYHOTO

Jlocmuoicenue
pe3yrbmamos pazoena II;

umems npeocmasienue
0 YeHmpAanvbHOU NpeodelbHOl
meopeme;

umemsv npeocmasieHue
0 8b100pOUHOM KOIPPuyuernme
Koppenayuu u JUHEUHOU
pezpeccuu;

umems npeocmasienue
0 CMAMUCMUYEcKUx cunome3ax
U npogepke CMAmMUCMuUYecKoll
eunomesvl, 0  CMAMUCMUKE
Kpumepus U  ee  YPOBHE
3HauuMocmu,

umems npeocmasienue
0 CBA3U  OMNUPUYECKUX U
meopemuyeckux
pacnpeoeneHull,

umems npeocmasieHue
0  KOOUpOBAHUU,  OBOUYHOLL
3anucu, 080UYHOM Oepege;

enaoems OCHOGHBLIMU
nouAmMuAMU  meopuu 2paghos
(epagh, sepuiuna, pebpo,
cmenenwb  GepUIUHbLL, NYyMb 8
epaghe) u ymemov npumMeHAmMsb UxX
npu peuienuy 3a0a4;

umemsv npeocmasieHue
0 oepesbsix u  ymemov
NpUMEHAMb — NpU  peueHuu
3a0au;




MeToJa U3MEPEHUS
BEpPOSITHOCTEM;

UMETh IPEJCTaBICHUE O
HOPMAJIbHOM pAaCIpENCICHUU U

npuMepax HOPMAaJIbHO
pacnpeeieHHbIX CITy4aiHbIX
BEJIMYNH;

UMETh MPEICTABIEHUE O
KOppemsun CITy4aiHbIX
BEJIMYHH.

B noesceonesnoti scuznu u

npu uzyyeHuu opyaux
npeomemos:
BBIYUCIISITh WIN

OLIEHUBATh BEPOSTHOCTH COOBITHIA
B pE€AJIbHOM JKU3HH;

BBIOMPATH METO/bI
MOJXOAAIIET0 TPEACTABICHUS U
00pabOTKH TaHHBIX

enaoemsv NOHAMuUeM
CBA3HOCID u ymemu
NpUMeHAMb KOMNOHEHMbl
CBAZHOCIMU NPU peuleHUU 3a0ay;

ymMemv  OCYwecmensimy
nymu no pebpam, 00x00bl
pebep u sepuiun epaga;

umemsv npeocmasieHue
00 IUNEPOBOM u
2aMUNLIMOHOBOM NYMU, UMeMmb
npeocmasieHue 0 mMpyoOHOCMU
3a0aqu HAXOHCOEHUS.
2aMUILMOHO8A NYMU,

enademsv  NOHAMUAMU
KOHeUHble u cuemmoble
MHOJICECTBA U YMemb  UX
npuUMeHsmb — NpuU  peuleHuu

3a0ay;

ymembv npUMeHsIMb
Memoo mamemamuieckou
UHOYKYUU,

ymembo NPUMEHMb

npunyun [upuxie npu pewienuu
3a0ayu

Texcmosvie 3a0ayu

Pemats pasHble 3amauu
MIOBBIIICHHOW TPYIHOCTH;

aHa.III/I3I/IpOBaTI: yCHOBI/Ie
3a/la4y¥, BBHIOMPATH ONTUMATHHBIN
METOJ, perieHus 3aJ1a4u,
paccMartpuBas pa3JIMYHbIE
METO/BI;

CTPOUTHh MOJCIIb PEIICHUS
3aJa4H, MIPOBOJIUTH
JIOKa3aTeJIbHbIE paccykJIeHUs
IIpY PELIEHUH 3a0a4H;

pemarb 3ajauu,
TpeOyromiue nepebopa
BapHaHTOB, IPOBEPKH YCIOBUH,
BBIOOpA ONTUMAJIBHOTO
pe3yibTara;

aHAJTM3UPOBATh "

MHTEPIIPETUPOBATh IOJyYEHHBIC
pelieHnss B KOHTEKCTE YCIIOBUS
3aauu, BbIOMpATh peEIIeHHs, He
IIPOTUBOpPEYAILINE KOHTEKCTY;
NEPEBOJUTH NPU PELICHUU

Jlocmuoicenue
pe3yrbmamos pazoena Il




3a/auyd MH(pOpMAIMI0O W3 OJHOU
dopmbl  3amucu B JAPYIYIO,
UCIIONB3YSl MPU HEO0OXOTUMOCTH
CXeMbI,  TaOmuIBl,  TpaduKu,
JarpamMmel.

B nosceonesnou orcusnu u

npu uzyyeHuu opyaux
npeomemos:
pemiaTth MPAKTUIECKHE

3aayd M 3aJa4d U3 JIPYrux
IIpEAMETOB

T'eomempus

Bnanets
TCOMETPHYECKUMH  TIOHSATHSIMH
npu peleHnH 3agad "
MIPOBEICHUHT MaTeMaTHIECKUX
pacCy X IeHUI;

CaMOCTOSITENTbHO
(dbopMynMpoBaTE  ONpEAEICHUs
reOMETPUUYECKUX duryp,
BBIJIBUTaTh THUIOTE3bl O HOBBIX
CBOMCTBax u MpU3HaKax
r€OMETPUUYECKHUX ¢buryp u
00OCHOBBIBATh HJIM OINpPOBEPTaTh
HX, 0000mare 1507051
KOHKPETU3UPOBAaTh  PE3yJIbTaThl
HAa HOBBIX Kjaccax  Quryp,
IPOBOIUTH B HECIIOKHBIX
ciyyasix kinaccuukanuio ¢Guryp
0 Pa3JINYHBIM OCHOBaHUSIM,

UCCIIE/IOBATh YepTEKH,
BKJIIOYAasT KoMOuHanuu (uryp,
U3BIICKaTh, MHTEPIPETUPOBATh H
npeoOpa3oBbIBaTh HH(OPMAIIHIO,
MPEJCTABICHHYIO Ha YepTexkKax;

pemarb 3a1a4n
T€OMETPHUECKOTO COZCpIKAHUS, B
TOM YHCJIE B CHUTYalHsX, KOraa
ATOPUTM pEUICHUST HE CIeIyeT
SBHO W3 YCIIOBHS, BBINOJHATH
HEOOXOAWMBIC  JUISI  PEIICHHS

3aga4un JOIIOJIHUTCIIBHBIC
MMOoCTPOCHUA, HUCCICO0BATH
BO3MOXHOCTb IMPUMCHCHH

TeopeM H (GOopMyIN IS perieHus
3ajau;

Hmemsv npeocmasnenue
00 akcuomMamu4yeckom memooe;

e1a0emo nousmuem
2eomempuiecKue Mecma mo4ex
6 nmpocmpancmee u - ymemb
npumMeHamv ux Olsl peuleHus
3a0ay;

yMemb NpUMeHsmb O
peutenus  3a0ay  C80LCM8A
NIOCKUX U OB8YZPAHHBIX V2ll08,
MpexepaHno2o yaia, meopembl
KOCUHYCO8 U  CUHYCO8  OJIs

MpexepaHHo2o yana;
enaoems NOHAmMUEM
nepneHOUKyIapHoe ceuenue

npusMbl U YMemsb HNPUMEHAMDb
€20 npu peweHuu 3a0ay,

umems npeocmasienue
0 080licMEeHHOCmU
NPABUILHBIX MHO202PAHHUKO8,

enrademsv  NOHAMUAMU
YeHmpaibHoe U NapailelbHoe
NPOEKmMuposanue U NPUMeHams
UxX npu NOCMpPOEHUU CedeHull
MHO202PAHHUKOG Memooom
npoexKyuil;

umems npeocmasienue
0 paszeepmke MHO202PAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCU MHO202PAHHUKA,

umems npeocmaeieHue
0 KOHUYECKUX CeYeHUsX,

umems npeocmaeieHue
0 Kacawwuxci cgepax u




yMeTh (OpPMYIUPOBATh H

JTIOKa3bIBATh reOMETPUUYECKHUE
YTBEPKICHHUS;

BJIQJICTh MOHATUSAMHI
CTEPEOMETPHUU: npusMa,
napajuiefienumnesn, MUpaMua,
TETpas’ap;

UMETh TPEJCTaBICHUS 00
aKCHOMax CTEPEOMETPUH u
CJICACTBUAX U3 HUX U yMeTB
NPUMEHATh WX [pPU PELICHUU

3ajad;

YMETb CTPOUTH CEUYCHHS
MHOTOI'PAaHHUKOB c
HCII0JIb30BAHUEM Pa3IMYHBIX

METOJIOB, B TOM YHCJIE M METOJa
CIIENIOB;

UMETb TNPEACTaBICHUE O
CKPEUIMBAIOIIUXCS  TNPSAMBIX B
MPOCTPAHCTBE U YMETh HAXOIUTh
YroJl ¥ pacCTOSIHUE MEXKIAY HUMU;

INPUMEHATh TEOPEMBI O
HNapaJuIeIbHOCTH  TPSIMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE HPHU
peLIeHNY 3a/1ad;

YMETb IPUMEHSATH
napajielIbHOe  MPOEKTUPOBAHHE
1 1300pakeHus Guryp;

YMETh IPUMEHSTh
NEPIEHANKYIIPHOCTH TPAMON H
IUTOCKOCTH TIPH PELICHUH 3a7a4;

BIIAJICTh HOHATHAMHI
OPTOTOHAIBHOE MPOCKTHPOBAHME,
HAKJIOHHBIE W HX IPOCKIIHH,
YMETh TPHUMEHSATH TEOpPEMY O
TpeX  TNEepHeHIUKYISIpax  IMpHU
peLICHUH 3a]1a4;

BJIaAACTH IIOHATUAMHA
paccTossHAe MEXAYy (QHUTrypamMu B
MIPOCTPAHCTBE, o0muiA
NEPIIECHAUKYIISP IBYX

CKPEUIMBAIOIINXCA OPSIMBIX U
YMETb  OPUMEHATh HUX  IIpHU
pELIEHNH 3a/1ay4;

BJIAJICTh TOHATHEM YTOJ
MEXKY MPSAMOW U IJIIOCKOCTBIO U

KOMOUHAyUYU men 6paujeHus u
yMemb  NPUMEHAMb UX Npu
peuteHuu 3a0ad;

NPUMEHAMD npu
peuwtenuu  3a0a4  Gopmyny
paccmosnus  om  MmMouKu 00
NIOCKOCMU;

enaoemsv PazHbIMU
cnocobamu  3a0anus  NPAMOU
VpasHeHusAMU u ymemu
npuUMeHAmb» — HpU  peuleHuu
3a0au;

NPUMEHAMD npu
peutenuu 3a0au u
OdoKkazamenbcmee meopem

BEKMOPHBILL MemoO U Memoo
KOOpOuHam;

umems npeocmaeieHue
00 akcuomax 0bvema,
npumMeHams opmyisl 00beMo8
NPAMOY201bHO20
napannenenunedd, npusmMvl U
nupamuovl, mempa’opa npu
peutenuu 3a0ay;

NPUMEHAMb  MeopeMmbl
00 omHOWeHUsX 00bemMos npu
peuteHuu 3a0ad;

HPUMEHAMb  UHMe2Pa.l
0151 GbIYUCTIEHUsT 00beMo8 U
nogepxHocmerl men 6paujeHus,
BbIUUCTICHUS naowaou
cghepuueckozo nosica u obvema
Wapoeozo cnos;

umemsv npeocmasieHue
0 0BUIICEHUAX 8 NPOCMPAHCIEE:!

napaiilejilbHom nepenoce,
cummempuu OmHoOCUmelbHO
njiockocmu, I/}EHmpaJZbHOIz
cummempuu, noeopome
OMHOCUmMeEIbHO I’lp}ZMOIZ,

BUHMOBOU CUMMEMpuUlL, yMenmb
NPUMEHSMb UX NpU  peuleHul
3a0ay;

umems npeocmasieHue
0 NIoOWaou  OpPMOSOHANLHOIU
npoexyuu,




YMETb IPUMEHATH €r0 IpH
pELIeHNH 3a/1a4;

BJIA/IETh MOHATUAMU
JBYTPAHHBIA YIOJ, Yroid MEXAy
IJIOCKOCTSIMH,
HEPIEHIUKYIIPHBIE INIOCKOCTH U
YMETb  IPUMEHATb UX  IpH
pEIICHNN 3a/1a4;

BJIAJIETh MOHATUAMHA
pu3Ma, Hapajulelenunes u
[IPUMEHATD CBOMCTBA
napajuleJienunesa Mnpu peleHnn
3ajady;

BJIAJIETh MOHATHEM
MPSAMOYTOJIbHBIN
napajuleJienunes; W IPUMEHATh
€ro NpHU PEIICHUH 3a/1a4;

BIIAJICTh MOHATHUAMU
nupamMuzaa,  BHIBl  NHpaMum,
DJIEMEHTHI [IPaBUIIBHON

nupaMuabl U yMETh HNPHUMEHSATH
UX TP PEUIeHUH 3a/1ay;

UMETh MPEICTABIEHUE O
TeopeMe Ouiepa, NPaBHIbHBIX

MHOTOTpaHHUKaX;

BJIQJIETh MOHSTHEM
A1 1IEDINS MMOBEPXHOCTEN
MHOT'OIPaHHUKOB u YMETh

IPUMEHATh €r0 IpU PELICHUU
3anady;

BJIAJICTh TOHSATHSIMHU Tela
BpameHus (MUIHHIP, KOHYC, Iap
u cdepa), UX CEUECHUS U YMETh
NPUMEHSATh WX TIPU  PEIICHUH
3anad;

BJIaAACTh IIOHATUAMHA
KacCaTCJIbHBIC IMpAMBIC )41
IJIOCKOCTH U YMCTH NPHUMCHATH
U3 TIPU PEIICHUU 337134,

UMETh TIPEACTaBJICHUS O
BITMCAHHBIX W ONHMCAaHHBIX cdepax
U yMETh TPUMEHATH WX MPH
pElICHUH 3a]1aY;

BJIaAACTH IIOHATUAMHA
00BeEM, 00BEMEI
MHOT'OT'PpaHHUKOB, TCJI BpallCHUSA

umemsv npeocmasieHue
0 MpexzpaHHoM u
MHO202DAHHOM yene u
NPUMEHAMb CBOUCMBA NIAOCKUX
Vel08 MHO202SPAHHO20 Yald Npu
peutenuu 3a0ay;

umemsv npeocmasienus
0 npeobpazosanuu nooodus,
2omomemuu u ymemy
NPUMEHAMb UX NpU peuleHuu
3a0auy;

yMemb pewiams 3a0adu
Ha  NIOCKOCMU  Memooamu

cmepeomempu;
ymemy npUMEHSIMb
dopmynvi 00vemos npu

pewenuu 3a0a4




U TPUMEHSTh HUX TMPU PEIICHUU
3anady;

UMETh TPEJCTABICHUE O
pa3BepTKe LWIMHIpPA W KOHYCa,
IO/ MMOBEPXHOCTHU
UWIMHApPAa M KOHYCa, YyMETh
NPUMEHSTh WX TMPU pElIeHUuU
3azady;

UMETh TMPEICTABIEHUE O
wiomaan  cheppl U yMeTb
NPUMEHSTh €ro TMpU PEIICHUU
3anad;

YMETh pemiaTh 3a7add Ha
KOMOHMHAIlMM MHOTOTPaHHUKOB U
TeJ BpalleHHUS,

UMETh TMPEICTABIEHUE O
moaoOMM B  TMPOCTPAHCTBE U
yMeTh  pemarb  3aadd  Ha
OTHOILIEHUE 00BeMOB u
Iomaaen MMOBEPXHOCTEN
moo0HBIX (uryp.

B noesceonesnoti scuznu u

npu uzyyeHuu opyaux
npeomemos:

COCTaBIISATh c
HCIIOJIb30BAaHUEM CBOMCTB
rEOMETPUUYECKUX buryp

MaTEeMaTUYeCKHE MOJCIHU s
pelieHust 3ajad  MpaKkTUYECKOIo
XapakTepa W 3a/ad U3 CMEKHBIX
JIACIIMILINH, HCCIIeIOBATh
MOJTyYCHHBIC MOJIEIN u
HHTEPIPETHUPOBATh PE3YIbTAT

Bexmopui
KOOPOUHAMmbl
npocmpancmee

Bnanets MOHSITUSAMU
BEKTOPBI U X KOOPJAUHATHI;

yMETh BBIIIOJIHATH
ofepalny HaJl BEKTOPaAMU;

HCIOJb30BaTh CKaJISIPHOE
MPOU3BEICHUE BEKTOPOB  MPHU
pELIEHNH 3a/1ay;

MIPUMEHSTh ypaBHEHHE
MIJIOCKOCTH, (DOPMYITy PacCTOSTHUS
MEXIy TOYKaMH, YypaBHEHUE
cdepsl Ipu pelIeHu  3a1ag;

NPUMEHATh  BEKTOPbl U
METOJ, KOOpJAUHAT B

Jlocmuoicenue
pe3yremamos pazoena II;

Haxooums 00vem
napannenenuneoa u
mempasopa, 3A0AHHBIX
KOOPOUHAMAMU C80UX BEPULUH,

3a0aeamsv  NpAMYIO 8
npocmpancmee;

Haxooums paccmosuue
om MmMoOYKU 00 NIOCKOCMU 8
cucmeme KOOpouHam;

HAxXo0ums  paccmosuue
medxncoy CKpewu8arouuMucs




MPOCTPAHCTBE MPU  PEIICHUU | NPAMbIMU, 3a0aHHbLIMU 8
3a1a4 cucmeme KoopouHam

Hcemopus HNmers mpencrasiieHHe 0O Locmuorcenue
Mamemamuxu BKJIa/Ie BBIJIAIOLINXCS | pe3ynbmamos pazoena 11
MaTEMaTHKOB B Pa3BUTHE HAYKH;
IOHUMATb pob
MaTeMaTHKU B pa3BuTuu Poccun

Memoowi Hcnonp3oBaTh OCHOBHEIE Jlocmuoicenue
Mamemamuxu METO/IbI JI0Ka3aTeNbCTBa, | pe3yavmamos pazoena 11,
MPOBOJIUTH  JIOKA3aTeNbCTBO U NpUMEHAMb
BBITIOJHATE OMPOBEPIKCHHE; Mamemamuyeckue 3HAHUA K
MPUMEHSTh OCHOBHBIE | UCCIE008AHUIO  OKPYIHCAIOULE20
METOTbI peuienus | mupa (modenuposanue
MaTeMaTHYECKUX 3a/1a4; Qusuueckux npoyeccos, 3aoayu
Ha OCHOBE | 9KOHOMUKU)
MaTeMaTHIeCKUX
3aKOHOMEPHOCTE B TIpUpojie
XapaKTepu3oBaTb  Kpacoty H
COBEpUIECHCTBO OKPYXKAIOILIETO
MUpa U IPOU3BEICHUH NCKYCCTBA;
MPUMEHATh  MPOCTEHIINE
MIpOrpaMMHBbIE cpeAcTBa U
AIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI npu peleHnH
MaTeMAaTHUYECKUX 3a]1a4;
MOJTb30BATHCS
MPUKIAAHBIMA [IPOTpAaMMaMU U
porpaMMamMu CHUMBOJIbHBIX
BBIUUCIIEHUI U1 MCCIIeOBaHUs
MaTeMaTH4eCKUX 0OBEKTOB

CucreMa OlleHKH JOCTHKEHUS MJIAHUPYEMBbIX Pe3yJbTATOB 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

Cucrtema OLICHKH JTOCTH)KEHUS TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS OCHOBHOM
00pa3zoBaTeNbHONW POrpaMMBbl CPEIHETO 00IIero oOpa3oBaHus (Hajiee - CUCTEMa OICHKH)
I'bOY COHI Ne 9 r. o.YamaeBck SIBJISIETCS 4acThIO CUCTEMbI OLEHKHA W YIPABICHUS
KauyecTBOM 0Opa3oBaHMsI B 00pa30BaTeIbHOM OpraHu3anuu u oTpaxeHa B «llomoxxeHun o
dbopMmax, MEpUOTUYHOCTH U TOPSAKE TEKYIIErOo KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON
arrectanuu B ['BOY COL Ne 9 r. 0.Yamaesck

Onenka oOpa3oBaTeNbHBIX HoCTHXeHUi oOyuatomuxcs ['BOY COILI Ne 9 r.
o.YamaeBck ocyiecTBisieTcss B pamkax BHyTpeHHeH oueHku («Ilonmoxenne o BCOKO»),
BKJIIOYAIONIEH pa3/InyHbIe OLIEHOYHBIE MPOLEAYPHl (CTapTOBas AMArHOCTHKA, TEKyIIas M
TeMaTH4ecKas  OlleHKa, HopTdoInMo,  OPOLEAypbl  BHYTPEHHEIO  MOHUTOpPHHTA
00pa3oBaTeNbHBIX JOCTHIKEHUH, TPOMEKYTOUHASI M UTOTOBAS aTTECTAIIMK O0YJarOIINXCs), a




TaKXKe MpoLeAyp BHEIIHEH OIEHKH, BKIIOYAIOMEH TroCylapCTBEHHYIO HTOIOBYIO
aTTeCTalluIo, HC3aBUCUMYIO OLICHKY KadycCTBa IoAroTOBKHU 06yqa}om1/1xcn u
MOHUTOPHUHTOBBLIC HCCIICAOBAHUA MYHHUIUIIAJIBHOIO, PCETHUOHAJIBHOIO H (bez(epaanoro
YPOBHEM.

esan 1 32124 NpOrpaMMbl, ONUCAHHUE €€ MECTA M POJIM B peau3anum TpedoBaHM
@1oC CO

Boigensitorcs Tpu HampaBiieHusi TpeOOBaHMM K pe3yilbTaTaM MAaTeMaTH4YecKOro
o0Opa3oBaHuUS:

1) mpakTHKO-OPHEHTUPOBAaHHOE MaTeMaThyeckoe oOpa3oBaHue (MaTremMaTuka JUIs
KU3HH);

2) MaremaTuKa JJIs UCIIOJIb30BaHMs B podeccuu;

3) TBOpuUeckoe HampaBieHHE, Ha KOTOpPOE HalleJieHbl Te oOydaromiuecsi, KOTOpble
IJIAHUPYIOT 3aHUMAThCSl TBOPUYECKOM M MCCIIENOBATEILCKOW paboTol B 00JaCTH
MaTeMaTHKH, PU3NKU, SKOHOMUKH U APYTUX 00JIaCTAX.

Ha yrny6nenHoM ypoBHe:

Beinyckuuk Hayuutcs B 10-11-mM kiaccax: [ YCHEIIHOTO IPOJOJIKEHHS
o0pa3oBaHUs 10 CIEIHATbHOCTSM, CBSI3aHHBIM C MNPUKIAJAHBIM  HCHOJIH30BAHUEM
MaTEeMaTHKH.

BpinycKHUK TONYYUT BO3MOXKHOCTH HayuuThess B 10-11-M kimaccax: nns
o0ecreyeHns BO3MOXKHOCTH YCIEIIHOIO MPOJODKEHUST 00pa30BaHUs M0 CHELHUATbHOCTSM,
CBSI3aHHBIM C OCYILECTBJIEHUEM HAy4YHOH M MCCIEI0BATENbCKOM JEATENbHOCTH B 001acTH
MaTeMaTHKU U CMEXHBIX HayK.

[Tpu m3yyeHHH MaTeMaTHKH Ha YIIIyOJEHHOM YpOHE MPEIbsSBISAIOTCS TpeOOBaHUS,
COOTBETCTBYIOIIME HANpPABJICHUIO «MaTeMaTHKa UId NPOPEeCcCCUOHATBHON IesITeIbHOCTHY;
BMECTE C TE€M BBIITYCKHUK MOJy4YaeT BO3MOXKHOCTh M3YUYUTh MAaTEeMaTUKy Ha ropasio Ooiee
BBICOKOM YPOBHE, YTO C€O3AacT (yHIaMEHT A JAIbHEHIIEro Cepbe3HOr0 H3Y4eHUs
MaTEMaTHKU B BY3€.

Yriay0/jeHHblii YypOBEHb

Auire0pa 1 HayaJIa aHAJIU3A

IToBTOpenue. Pemenue 3amad C HCHIOJIB30BAHMEM CBOMCTB YHCEI M CUCTEM
CUUCJIEHHUS, IEJIMMOCTH, JIOJEH U 4YacTeW, MPOLEHTOB, MOAyJel yucen. Pemenue 3amau ¢
UCTIOJIb30BAaHUEM CBOWCTB CTENEHEH ¥ KOpHEH, MHOTOYICHOB, NpeoOpa3oBaHuit
MHOTOWJIECHOB U APOOHO-pAllMOHANBHBIX BhIpakeHHH. PerieHue 3aaad ¢ MCHOIb30BAHUEM
IpasyCHOM Mepbl yria. Moayib 4uciaa U ero CBoWcTBa. PemieHue 3anad Ha JBUXKECHHUE U
COBMECTHYIO paOOTy, CMECH M CIUIaBbl C IOMOIIBIO JIMHEHHBIX, KBaJPaTHBIX M APOOHO-
pPalMOHANBHBIX YPABHEHUHM M HUX cucteM. PemeHue 3agad ¢ IMOMOLIBIO YHCIIOBBIX
HEPaBEHCTB U CHUCTEM HEPABEHCTB C OJHOM NEPEMEHHOH, ¢ NMPUMEHEHHEM H300pakeHUs
YHCIIOBBIX NPOMEXYTKOB. PelieHue 3amad ¢ MCIOJIB30BAaHMEM YHMCIOBBIX (YHKUIMH U HX
rpa¢ukoB. Vcronb30BaHHE CBONCTB M TpadUKOB JTUHEHHBIX W KBaIPAaTUUHBIX (DYHKIHH,

00paTHOW MPONOPIMOHATFHOCTH U (GYHKLIUU Y =\/; . 'paduueckoe pemienne ypaBHeHU U

HCPABCHCTB. Hcnons3oBaHue onepaunﬁ HaJ MHOXCCTBaAMHU W  BbICKA3BIBAHUSAMU.



Hcnonp30BaHEe HEPABEHCTB M CHCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, YHMCIOBBIX
POMEXYTKOB, WX OObenMHEHWH M mepecedeHuil. I[IpuMeHeHune mnpu pemieHUH 3aaay
CBOWCTB apu(METHUECKOW U T€OMETPHUECKOW MPOrpeccHu, CyMMHUpPOBAHHsS OECKOHEYHOMH
CXOZIIENCS TEOMETPUUECKON IIPOTPECCUH.

MHoxecTBa (4UCIIOBBIE, TEOMETPUUECKUX (Uryp). XapaKTepUCTHUECKOE CBOMCTBO,
3JIEMEHT MHOJKECTBa, IyCTOe, KOHEUHOe, OecKOHeuHOoe MHO)KecTBO. CrocoObl 3ajaHus
MHOXkeCTB [lomMHOXkecTBO. OTHOLIEHUS MNPUHALJICKHOCTH, BKJIIOUEHHUS, PAaBEHCTBA.
Omnepanuu Hax MHOXKecTBamu. Kpyrm Oitnepa. KoHeuHnble m OecKOHEUYHBIC, CUCTHBIE WU
HECYETHbIE MHOXECTBA.

VicTuHHBIE U JOXHBIE BBICKA3bIBAHUS, OINEpallMM HaJ BbICKa3bIBaHUSAMU. Aneedpa
evickaszvieanuti. CBsI3b BBICKa3blBaHMM € MHOXeCTBaMHM. KBaHTOpBI CyIIECTBOBAaHUS H
BCEOOIHOCTH.

3akoHbl JIOTUKH. OcHOBHble Nocudeckue npasuna. PelleHne JIOrMuYecKux 3aaad C
MCII0JIb30BaHUEM KPYIOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUI.

YMmozakmroueHuss. OO0CHOBaHMS M JI0KAa3aTEILCTBO B MaTeMaTuke. Teopembl. Bumbl
MaTeMaTUYeCKUX YTBEPXKIECHUU. Buowl doxazamenvcms. Mamemamuueckas uHOYKYUs.
Ymeepowcoenus: obpamnoe oannomy, npomusononodicHoe, obpamHoe npoOMuU8ONOIOHNCHOM)
Ooannomy. IIpu3HaK u cBOMCTBO, HEOOXOUMBIE U IOCTATOUYHbBIE YCIOBHUS.

Ocnosnas meopema apugmemuxu. Ocmamku u cpasHenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamkax. Manas meopema @Depma. q-uuHvle cucmembl
cuucaenus. Pynkyus Jiinepa, Yucio u cymma oeaumenell HAmypaibHO20 YUCIdA.

Pagunannas mepa yriia, TPUTOHOMETPHUUYECKAsE OKPYKHOCTb. TpUrOHOMETpUYECKHE
byHKIMM uucen W yriaoB. Dopmyabl MPUBEACHUS, CIOXKEHHS TPUTOHOMETPHUYECKHUX
byHKIMA, GOpPMYIBI JIBOWHOTO W TOJOBHHHOTO apryMeHTta. l[IpeoOpa3oBaHue CyMMBEI,
Pa3HOCTH B MPOU3BEACHUE TPUTOHOMETPUUECKUX PYHKIIHM, 1 HA00OpOT.

Hynu ¢ynkuuu, npoMexyTku 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb. HaubGomblnee u
HanMeHblee 3HadeHue ¢yHkuuu. Ilepumonmueckne ¢GyHKIMM W HAMMEHBIIMN MEPUOI.

UYerHble 1 HeueTHbIE QYHKIUU. PYHKYUU «OPOOHASA Yacmb yucia» ) = {X} U «yenas 4acmo

yucaay y Z[X] .
Tpuronomerprueckue (GYHKIMU YHCIOBOTO apryMeHTa ) =cCosx, ) =sinx,
y=tgx, y=ctgx.CpolicTBa U rpadKu TPUTOHOMETPHUUECKUX (DYHKITHIA.

OOpaTHble TpUTOHOMETpHUYECKHME (YHKIMH, WX TJaBHbIE 3HAYCHHS, CBONCTBA H
rpadpuxku. TpuronHomerpuyeckue ypaBHeHUs. OJHOpPOIHBIE  TPUTOHOMETPUUECKHE
ypaBHEeHUsA. PemieHue mnOpocTelmmMx TPUTOHOMETPUYECKUX HepaBeHCTB. [lpoctelimue
CUCTEMbI TPUTOHOMETPUYECKUX YPABHEHUH.

CreneHb ¢ JEHCTBUTEIBHBIM IIOKa3aTesieM, CBOWMCTBAa creneHu. I[Ipocreitmue
MoKa3aTelbHble ypaBHEHHUs W HepaBeHCTBA. [lokazarenpHas (yHKIUS U €€ CBOWCTBA U
rpaduk. Yucno € u pyHkus y =e*.

Jlorapudm, cBoiictBa norapupma. JlecATHUHBIA W HaTypaJbHBIA Jorapudm.
[IpeoOpa3zoBanne norapu@MuyecKux BbIpakeHH. Jlorapudmudeckne ypaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA U rpaduK.

Crenennas GyHKIHS U €€ CBOMCTBA U rpaduk. UppammonanbHbie ypaBHCHHUS.

[lepBuuHble NpeACTABICHHUS O MHOXECTBE KOMIUIEKCHBIX uucen. /[leiicmeus c
KomnaekcHvimu uucnamu. Komniexcno conpsoicennvle uucna. Mooyas u apeymenm uucia.



Tpueconomempuueckasn opma KomniekcHozo uucia. Pewenue ypagnenuil 8 KOMNieKCHbIX
yucnax.

MeTon UWHTEpBAOB JUIsl pelieHUs HepaBeHCTB. IIpeoOpa3zoBanusi rpaduxos
GYHKIUI: CIBUT, YMHOXXEHHE HA YHCIO, OTPAKEHHUE OTHOCHTEIHHO KOOPIAMHATHBIX OCEH.
I'paduueckue MeToabl pelleHHs YpaBHEHHH M HepaBeHCTB. PelneHue ypaBHEHHH U
HEPABEHCTB, COJIEPKALINX MTEPEMEHHYIO MOJ1 3HAKOM MOJTYJIS.

CucreMbl TOKa3aTENbHBIX, JOTapUPMHUUECKUX W HUPPALUOHAIBHBIX YpaBHEHH.
CucreMbl OKa3aTeNbHBIX, IOTAPU(PMUUECKUX U UPPAIIMOHATIbHBIX HEPABEHCTB.

B3anmuo obpatubie pynknuu. ['paduku B3auMHO 0OpaTHBIX (YHKITHIA.

VYpaBHEHUSI, CHCTEMBI YPABHEHHI C TapaMETPOM.

@Dopmyna Bunoma Hviomona. Pewenue ypasnenuii cmenenu gviuie 2 CneyuanibHbix
6udos. Teopema Buema, meopema be3sy. I[lpusooumvie u HenpusoouMvle MHO20UJEHbI.
Ocnosnas  meopema ancebpvi. Cummempuueckue MHoeouneHbl. [Llenouucnennvie u
YeNo3HaAUHbIEe MHO20UIEHDI.

Juogpanmoswel ypasnenus. Llennvie Opoou. Teopema Pepma o cymme K6aopamos.

Cymmol u psovl, Memoowvl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubnudicenuy OeticmeumenbHulX Yucen payuoHaIbHbIMU.

MHnooicecmea Ha KOOPOUHAMHOU NIOCKOCTIU.

Hepasencmeo Koww—bynsxoeckozo, nepasencmeéo Mencena, nepasencmea o
CPeOHUX.

[Tonsarue npenena GyHkuu B ToUKe. [lonamue npedena QyHKyuu 6 6eCKOHeYHOCMmU.
Acumnmomul epagpuxa @ynxyuu. Cpasrenue 6eCKOHEUHO MANbIX U OECKOHEYHO OONbULUX.
HenpepsiBHOCTh pyHKITMU. Céoticmea Henpepvignbix ¢yuxkyui. Teopema Beiiepwmpacca.

Hudbdepennmpyemocts pynknuu. [IpousBognas ¢ynkmuu B Touke. KacarenpHas K
rpaduky ¢GyHiuu. ['eomerpudeckuii M (PU3NUYECKUM CMBICT TPOU3BOAHOU. [Ipumenernue
npoussoonou 6  ¢usuxe. IlpomsBomHbie  dnemeHTapHbIX  QyHKiui.  [IpaBuia
Qg depeHIpoBaHus.

Bropas npousBoHast, ee reoMeTpUUECKUN U (PU3MUECKUI CMBICI.

Touku sKkcTpemyMma (MakcMMyMmMa M MuUHMMYMa). VccrnenoBanue sieMeHTapHBIX
GYHKIIMI HAa TOYKH SKCTpEeMyMa, HAWOOJNbIliee W HaWMEHbIee 3HA4YE€HHE C IOMOIIBIO
npou3BoHON. [locmpoenue epaguxos ¢yuxyuii ¢ nomowpio npouzsooHuvix. llpumenenue
NpouU3800HOU npu peuwtenuu 3aday. Haxoowcoenue s3xKcmpeMymos @QYHKYuU HeCKONbKUX
nepemMeHHbIX.

ITepBooOpasnas. Heonpenenennsnii wunTerpan. IlepBooOpaszHbie dIeMEHTAPHBIX
byakumii. [lnomans kpuBonuHeHOW Tpanmeuuu. Popmyna HeroTona-JlelibHuma.
OnpeneneHHblil UHTErpan. Bwiuucienue niowaoei niockux @ueyp u obvemos mein
8paujeHUs ¢ NOMOWbIO UHMeZPad..

Memoovl pewienus GyHKYUOHATLHBIX YPABHEHUN U HEPABEHCME.

I'eomerpust

[ToBTOpenue. Pemenne 3amad ¢ MCMOIB30BAHUEM CBOMCTB (PUTYP HA IUIOCKOCTH.
Pemenne 3amay Ha J0Ka3aTeNbCTBO U IOCTpPOEHHE KOHTpmpumepos. [Ipumenenue
OPOCTEHIINX JIOTUYECKUX TMpaBwi. PemeHwe 3amad ¢  HCIOJIB30BAHHEM TEOPEM O
TPEYroJbHUKAX, COOTHOIIEHUI B MPSMOYTOJbHBIX TPEYrOJbHUKAX, (PAKTOB, CBSI3aHHBIX C
YCTBIPCXYI'OJIbHUKAMU. Pemrenue 3aa4 C HCIOJb30BaAHUEM q)aKTOB, CBsI3aHHBIX C
OKPY’KHOCTSAAMHU. Pemienue 3a/la4 Ha M3MCPCHUA HaA IIJIOCKOCTHU, BBIYHCIICHHUA MJIHWH U
wiomaaen. Pewenue 3a0au ¢ NoMowbio 6eKMopo8 u KOOPOUHam.



Harnsannas crepeomerpus. [Ipusma, napamenenunes, nMpaMmuaa, TeTpadip.

OCHOBHBIE TMOHATHUS TEOMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
CIIEACTBUSA U3 HUX. [loHamue 06 akcuomamuyeckom memooe.

Teopema Menenas oOns mempasopa. IlocTpoeHne ceuyeHUN MHOTOTPAHHUKOB
MeToaoM ciienioB. LlenTpansHoe npoektupoBanue. [locTpoeHue ceueHnii MHOrOrpaHHUKOB
METOJIOM MTPOEKIINH.

CkpemumBaronecss NpsMble B TMPOCTPAHCTBE. YTOJI MEXIy HUMH. Memoosi
HAX0HCOEHUS PACCNOAHUL MeHCOY CKPEUUBAIOUUMUCS NPAMBIMU.

Teopembl 0 mapaieIbHOCTH MPSIMBIX U IUIOCKOCTEN B npocTpaHcTre. [lapannensHoe
POEKTUPOBaHKE U U300paxkeHue puryp. I eomempuueckue mecma moyex 8 NPOCMpPancmae.

[lepnenaukynsipHoCTh TpsIMOM U TUIOCKOCTU. OPTOroHaNbHOE MPOEKTUPOBAHUE.
Haxnonssle u npoekiuu. Teopema o Tpex neprneHIuKyspax.

Buovi mempasopos. Opmoyenmpuyeckuti mempas’op, KapKACHuIll mempasop,
pasnocpanuvlii.  mempad’op. IlpamoyeonvHviii  mempas’op. Meduanvl u  OumeouaHvl
mempasopa.

Ilocmpaueanue mempasopa 00 napainenienuneod.

Paccrossaust mexny ¢urypamu B mpoctpaHcTBe. OOmUNA TEPICHAUKYIAP JBYX
CKPELIMBAIOIINXCS MPAMBIX.

VYrael B npoctpancTBe. [lepneHauKynsipHble IOCKOCTH. [110Wadb opmo2onanbHot
npoexyuu. Ilepnenoukynsipnoe ceuenue npuzmvl. TpexepaHuvili U MHO20SPAHHBIU Y20
Ceoticmea nnockux y2n06 muozoepannozo yenda. Ceoucmea nAOCKUX U O08YCPAHHBIX V2l08
mpexepanHozo yaia. Teopemvl KOCUHYCO8 U CUHYCO8 0I5l MPEXSPAHHO20 Y2id.

Bunel mHOrOrpaHHukoB. Pazgepmku muocoepamnuxa. Kpamuatiwue nymu Ha
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. IlpaBuiabHbIE MHOTOTPAaHHUKH. /[80oticmeeHHOCMb NpABULIbHBIX
MHO202DAHHUKOS.

IIpuszma. Ilapannenenunen. CpoiicTBa mnapamienenunena. IIpsMoyrospHbIi
napauienenunes. HakiaoHHbie npu3Msbl.

[Mupamupa. Bunbl nupamua. DneMeHTHl NpaBUiIbHOM mnupamuabl. [lupamunbsr ¢
PaBHOHAKJIIOHEHHBIMU peOpaMH U TPaHSIMHU, MX OCHOBHBIE CBOHCTBA.

[Tmonaau moBepXHOCTE MHOTOIPaHHUKOB.

Tena Bpamienus: UWIMHAP, KOHYC, map U chepa. CeueHus UUIUHApPA, KOHYcCa U
mapa. [[lapoBoii cerMeHT, mapoBoOi €0, MAapOBOM CEKTOP (KOHYC).

VYceueHHas nupaMua U yCEYEHHbBINH KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceuenus.

KacarenpHble mpsMble ¥ IUJIOCKOCTH. BriucaHHble U ONMUCaHHBIE CQEpHL.
Kacarowuecs cghepovl. Kombunayuu men spawjenus.

Bekropsl 1 koopauHatel. CymMMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha YUCIO0. YTOI
Mexay BekTopamu. CKaipHOE MPOU3BEACHHE.

VYpaBHeHue miaockocTi. Popmysa pacCTOSHUS MEXKIY TOUKaMU. YpaBHEHHUE COEPHI.
Dopmyna paccmoanus om mouku 00 niockocmu. Cnocodwvl 3a0aHus NPAMOU YpasHeHUsMU.

Pewenue 3a0au u Oooxazamenbcmeo meopem ¢ NOMOWbIO 8EKMOPO8 U MEmMOOOM
KOOpOuHam. JieMeHmbl 2e0Mempuu Macc.

[Tonsatue obvema. OObeMbl MHOTOrpaHHHKOB. OOBEMBbI TeNl BpallleHUs. AKcuomul
obvema. Bvigoo gopmyn 06vemos npamMoyeonvHoco napanienienunedd, npusMbl U
nupamuovl. Popmynvl 01 HaAxoxcoeHus odbvema mempalzopa. Teopemvl 06 omHOUIeHUAX
06veMo8.



Ipunosicenuss unmezpana K bI4UCTIEHUI) 00HEMO8 U NOBEPXHOCHEN mel 8PAUYEeHUsL.
IInowaow cghepuueckoeo nosca. Obvem wapoeozo cnos. Ilpumenenue o06vemo8 npu
peutenuu 3a0au.

[Tnomane chepsr.

Paszsepmia yununopa u konyca. Ilnomanp MoBEpXHOCTH HWIMHIPA U KOHYCA.

KomOnHanmu MHOTOTpaHHUKOB U TEJl BPAIICHUSI.

ITogobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB M IUIOMIAACH TOBEPXHOCTEH
Mo00HBIX (UTYP.

Jsudicenuss 6 npocmpancmee: NApAIebHbIL NEPEHOC, CUMMEMPUST OMHOCUMETLHO
NAOCKOCU, YEHMPATbHASL CUMMEMPUS], NOBOPON OMHOCUMETHO NPSIMOIL.

IIpeobpaszosanue nooodbus, comomemus. Pewenue 3aoau Hna niockocmu ¢
UCNONb308AHUEM CIEPEOMEMPULECKUX MEMOO08.

BeposAITHOCTH U CTATHCTHKA, JIOTUKA, TeopHsi rpa¢goB 1 KOMOMHATOPUKA

[ToBTOpenue. Wcmnonb3oBaHue TabmuI M OuarpaMM Ajisi IPEACTaBICHUS JAaHHBIX.
Pemenne 3amay Ha NpUMEHEHHE OIKCATENIBHBIX XapaKTEPUCTHUK YHCIOBBIX HAOOPOB:
CpeIHUX, HauOOJbIIEro U HAaUMEHBIIET0 3HAYeHMs], pa3Maxa, JUCHEPCUU U CTaHAapTHOIrO
OTKJIOHCHHSI. BBIUUCIICHNE YaCTOT U BEPOSATHOCTEN COOBITHI. BBIUncCIieHre BEpOsITHOCTEH B
OMbITaX C  PAaBHOBO3MOXKHBIMU  3JIEMEHTApHbIMU  ucxoaamu.  Mcnosb3oBaHue
KOMOWHATOPUKH. BbluncieHne BeposATHOCTEH He3aBUCHMBIX coObITHd. Vcmonb3oBaHue
(bopMyINbI CIOXKEHHS BEpOSTHOCTEH, Auarpamm Diinepa, nepeBa BEpOSTHOCTEH, (pOpMYIIbI
bepuymn.

Beposmnocmnoe npocmpancmeo. Axkcuomvl meopuu eposimHocmel.

VYcnoBHas BeposITHOCTh. [IpaBuno yMHOXkeHHs BeposiTHOcTed. dDopMmysa MoJHOU
BeposTHocTH. Dopmyna baiieca.

JluckpeTHble  ciy4ailHble ~ BeIMYMHBI U pacnpeneneHus.  CoBMecCTHbIE
pacupenenenusa. PacnpeneneHue cymMMbl M IPOU3BEACHUS HE3aBUCUMBIX CIy4YaWHBIX
BEIMUMH. MareMarnueckoe  OXUJAHUE W JUCHEPCUs  CIy4alHOM  BEJIMYMHBI.
Maremaruueckoe 0XKMJIaHUE U IUCTIEPCUsI CYMMBI CIIy4alHBIX BETUYHH.

bunapnas cnydaliHasg Benu4uHa, pacnpeneneHue bepHymm. I'eomerpuueckoe
pacupeneneHue. buHomuanpHOE pacupeneleHue U ero CBOMCTBA. [ unepeeomempuieckoe
pacnpeoeneHue u e2o C8oLUCMad.

HenpepobiBHble ciaydaitHble BenudyuHbl. [lOoTHOCTH BepoATHOCTH. DyHKIUA
pactpenenenus. PaBHoMepHOe pacnpeieneHue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHOe pacnpeleneHue.
Oyukuua Jlannaca. Ilapamerpel HOpMmanbHOro pacnpenenenus. IIpumepsl cirydailHbIX
BEJIMYMH, NOAYUHEHHBIX HOPMAIbHOMY 3aKOHY (ITOTPELIHOCTh U3MEPEHHH, POCT UETIOBEKA).
Llenmpanvnas npedenvHas meopema.

Hepasencmeo Yebwviuesa. Teopema UYebviwesa u  meopema bepuynnu. 3axon
bonvuux yucen. Bvibopounviti memoo usmepenus eeposamuocmeti. Ponv 3axona 6onvuiux
yucen 8 HayKe, npupooe u oowecmae.

KoBapuamms nByx cinydaitHeix BennuuH. [loHATHE 0 KO3(pdUIIMEHTEe KOPPEISIIUY.
CoBMecTHBIC HAONIOJICHHUS JBYX CIy4alHBIX BEIUYHH. BblOOpouHblll KOIDhuyuenm
koppensayuu. Jluneiinas pezpeccus.



Cmamucmuyeckas cunomesa. Cmamucmuxka Kpumepusi U ee ypo8eHb 3HAUUMOCHU.
Ilposepka npocmeriwux eunomes. IOMnupuyeckue pacnpeoeireHus U Uux CceAa3b ¢
meopemuyeckumu pacnpeoenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuu. HHvekmugHvle U CIOPbEKMUEHbIE COOMBEMCMEUSL.
buexyuu. /{luckpemnas nenpepvignocmo. llpunyun [Jupuxne.

Koouposanue. Jleouunas 3anuco.

OcHnoenvie nouwamusi meopuu 2pagos. /lepesva. [leouunoe Oepego. Ceaznocmo.

Komnonenmui cesznocmu. Ilymu na epaghe. diineposol u I amunvmonogol nymu.

TemaTnueckoe MIaHMpPOBaHUE
MonayJab anreopa

10 kacc
TEMA Komriectso Conepxarne Komnerenmnuu
dacoB marepuaia
YucnoBble GyHKIHH 9 Onpenenenne u ®opMupoBaHue
CHOCO0BI 3aJaHus | TOHATHUS YHCIIOBOM

Ocnoenas yeno- YHCIIOBOU bynkuuu. | pyHKIMH, CHOCO0BI
dbopmupoBanue OO6nacTtp onpeseneHus U | 3aaHusl QYHKLNY ;
MIpEACTaBICHUI 0 o0JacTe 3HAYEHUI 00001IeHNE u
LIEJIOCTHOCTH Hu byHKIHH. CBoiicTBa | cucTeMaTu3alus
HENPEPbIBHOCTH Kypca (GyHKLIUH. HaBBIKOB 110 YHCJIOBBIM
anreopsl OCHOBHOM UccnenoBanue byHKIHASIM Kypca
IKOJIBI HAa MaTepuaie o byHKUINHA. Urenue | anredpsl OCHOBHOM




YHCIIOBBIX (YHKIIHSAX. rpapuka. OnpezneneHue | MIKOIbI
U 3amaHue oOpaTHOU
¢ynkuuu. Iloctpoenue
rpaduKoB MpsIMOH U
oOpatHoO#
IIPONOPLUOHAIIB
HOCTHU
Tpuronomerpuyeckue 26 Hucnosas dbopmupoBaHue
(byHKIHN OKPYKHOCTb. JUinHa | mpeCcTaBICHUS 0
yTH YUCIIOBOM | YMCIIOBOM OKPYKHOCTH,
Ocnognas yenw: OKpykHOCTH. YwmcnoBas | 0 YUCIIOBOM
— pacmMpuTh U OKPYKHOCTb Ha | OKPY>KHOCTH Ha
3aKpENUTh 3HAHUA U KOOPJMHATHOU KOOPJAMHATHOU
YMEHHUSI, CBSI3aHHBIE C IJIOCKOCTH. IJIOCKOCTH;
TOKJIECTBEHHBIMU Omnpenenenue cuHyca u HaXO0XJICHHE
npeoOpa3oBaHUSIMHI KOCHHYCa Ha | 3HaYCHUU CHUHYCA,
TPUTOHOMETPUYECKHUX €AVMHUYHOU KOCHUHYCa, TaHIe€HCa U
BBIDQKCHUM; HU3YYHTh OKPYKHOCTH. KOTaHI€HCa Ha
CBOICTBa OnpeneneHre TaHTEHCA | YUCIOBOW OKPYKHOCTH;
TPUTOHOMETPUYECKHUX U KOTaHI'€HCa. IIPUMEHEHHE
byHKUIMI u Tpuronomerpuueckue TPUTOHOMETPUYECKUX
IIO3HAKOMUTH byHKIIH YHUCIOBOrO | QyHKIMI  YHMCIOBOTO
y4dalmxcst C ux aprymMeHra. YTpOILEHUE | apryMeHTa JUIS
rpaduKamu. TPUTOHOMETPUUECKHUX npeoOpa3oBaHus
BBIPAXKECHU. TPUTOHOMETPHUECKHUX
Tpuronomerpuyeckue BBIPAXKEHUI;
byHKIIN YTJII0BOTO OBJIAJICHUE
aprymMeHra.  Pemienue | HaBpIKaMU U YMEHUSIMU
IPSIMOYTOJIBHBIX HOCTPOEHUs TpaduKoB
TPEYrOJIbHUKOB. byHkuuit y = sin x,

DopMynbl IPUBEACHUS.
OyHkus y = sin X, eé

cBOWicTBA U  rpaduK.
DyHKIMA Yy = COS X, €€
CBOMCTBA U TpaduK.
[lepuoanuyHOCTD
byHKIHHA

y =sinx, y=
cos x. Ilocrpoenue

rpadpuka GyHKIUH y =
mf(x) u y = f(kx) no
WU3BECTHOMY  TI'paduKy
byaxkumn  y = f(x).
OYHKIMU y =tg X Uy =

y=cosx,y=tg
X,

y = ctg x;

pasBuTHE
TBOPUYECKUX
crocobHocTeH B
MOCTPOCHUU TpaduKOB
byHKIUI

y=ml fx), y
= flk [Ix), 31231 y = f(x)




ctg X, HX CBOWCTBa U

rpaduKy.

Tpuronomerpuyeckue 10 Onpenenenue u Pemenue
YpaBHEHUSA BBIYHCIICHHE MPOCTEUIINX
apKKOCHHYCa. PenieHue | TpUroHOMETpUYECKUX
Ocnoenas  yenv YpaBHEHUS yYpaBHEHUH Ha OCHOBE
- chopmMHpOBaThH cost = a. | U3y4EHHBIX CBOICTB
YMEHHE pemarth Omnpenenenue U | TPUTOHOMETPUUYECKUX
IIpOCTENIINE BBIYUCIICHUE apKCUHYca. | QYHKIUH, c
TPUTOHOMETPUUYECKHUE Pemienune ypaBHeHus rpadudecKon
YpaBHEHUSA " sint = a. | WUIIOCTpalKen Ha
MTO3HAKOMUTh c ApKTaHTeHC " €AMHUYIHOU
HEKOTOPBIMH apKKOTaHreHc. PemieHue | OKpy)KHOCTH.  YMeEHUe
npueMamMu  pelieHus ypaBHEHUH tgx = a, ctgX | pelleHue  ypaBHEHUH
TPUTOHOMETPUIECKUX = a. IIpocrenmue | Buga sinx=1,
ypaBHEHUH. TPUTOHOMETPUUECKHUE cosx =0 " T.IL
ypaBHeHI/IiL PastquIe CBOJUTH K HpI/IMeHeHI/IIO
METObI pelIeHus | obuux Gopmyn ¢
YPaBHCHUI. UCIIOJIL30BAHUE
OnHoponHbie M CIIPaBOYHBIX
TPUTOHOMETPHUYCCKUC MaTepHaoB.
YpaBHEHUS.
[IpeobpazoBanue 15 Cunyc U dbopmupoBanue
TPUTOHOMETPUUYECKUX KOCHUHYC  CYMMBbl U | IPEACTaBJICHUI 0
BBIPKEHU I pa3HOCTH apryMeHTOB. | (hopMynax CUHYCa,
TanreHc  cyMMBl ¥ | KOCHHYCA, TaHreHca
OcHosHnasa yenv Pa3HOCTH AapryMEHTOB. | CYMMBl W Pa3HOCTH
- pacuupuTh u DopmyIibl JIBOMHOTO | apryMEHTa, JBOWHOTO
0000IHUTh CBEIEHUS O apryMeHTa. apryMeHTa,
npeoOpa3oBaHuU [IpeoOpazoBaHne CyMM | OJOBUHHOTO yria,
TPUTOHOMETPUUYECKUX TPUTOHOMETPUUECKUX MOHUKEHUS CTENEHU;
BBIPAKECHUI c byHKUIMI B [IPUMEHEHUE
IPUMEHEHUEM IIPOU3BE/ICHUE. THX (GOopMyN, a TaKkKe
pa3nuuHbIX Gopmyi [IpeoOpazoBanue bopmyn
IIPOU3BEICHUN npeoOpazoBaHus
TPUTOHOMETPUYECKUX CYMMBI
(GYHKIHMI B CYMMBI. TPUTOHOMETPUYECKUX
byHKIUI B

IIPOU3BEICHUE U




bopMyIBI
npeoOpazoBaHus
NPOU3BENCHUS
TPUTOHOMETPUYECKUX

GyHKUIUH B cymMMYy;

[IpousBogHas

OcHogHas yenw
- BBeCTH  TIOHSTHE
IIPOU3BOJHON; HAYYUTh
HAXOJHTh
MPOU3BOAHBIC (PYHKITUI
B CIIy4asix, HE
TpeOYIOIMMX
TPYAOEMKHX BBIKIAI0K.

O3HAKOMHUTb  C

MPOCTENUILINMU
METOAaMHU

Qg depeHIaIbLHOro
UCUUCIICHUS u
BBIpabOTaTh  yMEHHUE
OPUMEHAITh  HUX  JUIA
UCCIICIOBAHHSI
byHKIMHA u

HOCTPOCHUS I'PaUKOB.

31

Yucnoseie
MOCJIEIOBATEIBHOCTH U
ux cBoucrBa. Ilpenen

MOCIIE0BATEIHHOCTH.
Cymma  OeckoHEYHOM
reOMEeTPUYECKON
MPOTPECCUM. [Ipenen
byHKIUHA Ha
O6eckoneyHoctu. [Ipenen
GbyHKIMM B TOYKE.
[Ipupamenne
apryMeHTa.
[Ipupamenue QyHKIUH.
Onpenenenue
IIPOU3BOJHOM.

[IpousBogHas u rpaduk
byakuuun. [IponusBoanas

u KacaresibHasl.
DopmyIibl JU1st
BBIYHMCIICHUS
MPOU3BOIHBIX.

IIponsBogHas ClI0XKHOU
¢yukuuu. Ilpumenenue
MIPOU3BOAHOMN IUIA
ucciae0Banus (PyHKIUH
Ha MOHOTOHHOCTh H

SKcTpeMyMbl.  ['paduk
byHKIIH, rpaduk
IIPOU3BOJHOM.

IIpumeHeHue

MIPOU3BOJHOMN st
MCCJIEIOBAHMUS

¢byakuuii. [loctpoenue
rpauKoB byHKIHIA.
AJITOPUTM  OTBICKaHUSA
HauOO0JIbILIErO u

HaVMEHBILIET0 3HAYCHUN
HETpepbIBHON (YHKINU
Ha OTpE3Ke.
IIpumeHeHue

Mpe/ICTaBICHHE
0 PUOJIMKEHUN
3HaYeHUH (QYHKIUH K
HEKOTOpPOMY YHCIy, O
npUOJIMKEHUN  yJdacTKa
KpUBOM K  IIPSIMOWU
JIMHUM U T. 10
dbopmupoBaHUE
MOHSITUSA npenesna
byHKINH, yMeHUE
BOCTIPOU3BOAUTD
JI0Ka3aTeIbCTBA
BBIBOJIA TIPABHII
HaXOXKJICHUS
IIPOU3BOJHON CYMMBI U
YMEHHE NPUMEHSTh 3TH
TEOPEMBI B HECIIOKHBIX
CIIyJasix.

YCBOEHHUE
reOMEeTPHUYECKOTO u
MEXaHUYECKOT0 CMBICIIA
MIPOU3BOAHOM;

AJITOPUTMBI
HAXO0XJICHUS
IPOMEKYTKOB
BO3pacTaHus u
yObIBaHUS  (DYHKIHH,
MaKkcUMyMa u
MUHHMYMa. Pemenue

pa3Ho00pa3HbIX
3a1a4, CBSI3aHHBIX C
HCIIOJIb30BaHUEM
MIPOU3BOAHOMN U1
UCCJIEIOBAHUS

byHKIHHA.




MIPOU3BOAHOMN V1A
OTBICKaHHS

HAHOOJIBIIETO n
HaWMEHBIIIETO 3HAUYCHHUH
HETpepbIBHON (yHKIHUU
Ha MPOMEKYTKE.
TexcToBrIie u
reOMETPUUYECKUE 3a/1a4u
Ha OTBICKaHHE
HAnOOIBIINX 51
HaMMEHBIINX 3HAUYCHHUHU

BCJIMYHH.

O06o0maroree 11
MOBTOPEHHE

Hroro 102

Mopnyas Aaredpa. 11 kaacc

Tema KonuuecTBo yacoB

[ToBropenne kypca anreopsr 10 4
KJjlacca

I'maa VI. CremeHu U  KOpHH. 18
Crenennble QyHKIIMH

I'maa  VII. Iloka3arenpHas  u 31
norapupmMuueckas QyHKIUUA

I'maBa  VIII. TIlepBooOpa3znas wu 8
UHTETpa

I'naBa IX. DNeMEeHThI 12

MaTeMaTH4eCKoi CTaTUCTHKH,




KOMOMHATOPUKHU U TEOPUU BEPOSATHOCTEH

I'maBa X. YpaBHEHHUs U HEPABEHCTBA 17

IToBTOpEeHune

Moayab I'eomerpus. 10 kaace

TEMA Komriectso Copaepxkanue marepuana Komnerenuu
4acoB
Bseoenue 3 IIpeamer O3zHakoMyeHHE C
CTEPEOMETPUH. OCHOBHBIMHM MOHATUSAMH U
AKCHOMBI aKCMOMaMHU
CTEPEOMETPUH. CTEpEOMETPUH, ux
Hekotopsle crneacTBus | HCNOJIB30BaHUE npu
U3 AKCUOM. pelIeHuu  CTaHJAPTHBIX
3a1a4 JIOTUYECKOTO
XapakTepa, H300pakeHue
TOYEK, IPSIMBIX u
IIJIOCKOCTEN Ha
IIPOEKIIMOHHOM ~ UepTexke
IpU  pa3IM4yHOM  HX
B3aMMHOM
PacCIOJIOKEHUN B
MIPOCTPAHCTBE.
llapannenvnoc 19 [TapannenbHOCTb O3zHakoMyIeHHE C
mo NPAMbIX u OpsSIMBIX, MPSAMOM M | MapaJlIEIbHOCTBIO
niockocmet IJIOCKOCTH.  B3auMHOE | IpAMBIX U IUIOCKOCTEH B
pacrookKEHUE NPSIMBIX | IPOCTPAHCTBE; c
B IIPOCTPAHCTBE, YIOJI | METOJIOM J0Ka3aTelbCTBA
MEXIY JOBYMS | OT MIPOTUBHOTO,
PSMBIMH. 3HAKOMCTBO c
[TapannenbHOCTH pa3IMYHBIME  crioco0aMu
miockoctet.  Terpasap | n3o0pakeHus
U TIapajuieyenuIe. IIPOCTPAHCTBEHHBIX
¢buryp Ha IIOCKOCTH.
Ilepnenouxyns 22 Ilepnenaukynsap [IpencraBnenue
PpHOCMb  NPAMbIX U HOCTh psAMOI U | NEpIEHIUKYISIPHOCTH
niockocmeu IJIOCKOCTH. IPSMBIX U IUIOCKOCTEH B
[lepnenaukynsp u MIPOCTPAHCTBE; IOHATHE
HAaKJIOHHBIE. YIJIOB MEX]y IPSIMBIMU U
Yron Mexay npsMOW M | INIOCKOCTSIMU, MEXKITY
IJIOCKOCTBIO. IJIOCKOCTSIMH,
JIByrpaHHblii yrod. o0o0menue 3HaHUM O
NEPIEHIUKYJIIPHOCTU
[lepneHIUKYISIPHOCTD MPSIMBIX,
IIJIOCKOCTEM. MEPIEHIUKYIISIpE u




HaKJIOHHBIX, HM3BECTHBIC
U3 Kypca IJIaHUMETPHUU;
W3y4YCHUE CBOWCTB U
MIPU3HAKOB
MepHeHUKYISIPHOCTH
NPSAMBIX M TIOCKOCTEH B
MIPOCTPAHCTBE.

Mmuozoepannuxu

12

ITousatue
MHOTOT'PaHHHKA.

[Tpu3zma. [Tupamupa.

[IpaBuibHBEIE
MHOT'OrpaHHUKH.

O3HakomiIeHHE C
OCHOBHBIMH BHJIaMH
MHOI'OTPaHHUKOB,
pacuMpeHue
[IPEACTABICHUI 0
MHOTOIpaHHUKAaX U HX
CBOMCTBAX,
03HAaKOMJICHUE c
dbopmynoit Diinepa IS
BBIITYKJIBIX
MHOI'OTPaHHUKOB, c
MIPaBUIIbHBIMU
MHOTOTpaHHUKAMU u
3J€MEHTaMuU ux
CUMMETPHHU.

Bexmopu 6
npocmpancmee

Bexrops!

Ilonarue BekTOpa
B IIpocTpaHcTBEe. MoayJib
BEKTOpA. PaBeHcTBO
BEKTOpOB. CJIOKEHUE U
BBIYMTAHUE BEKTOPOB.
KonnnueapHsle BEKTOPBI.
YMHOXEHUE BEKTOpa Ha
YHUCIIO. Paznoxenue
BEKTOpa o JIBYM
HEKOJIJIMHEAPHBIM
BEKTOpaM.
KomnnanapHbie BEKTOPBI.
Paznoxenue BekTopa 1Mo
TpEM HEKOMIUIaHapHBIM
BEKTOPAM.

Iloemopenue

Hmozco

68

Mopnyas I'eomerpus. 11 kaace

BekTopsbl B mpocTpancTse (6 1)




ITonstue BexTopa B npocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uncio. KommianapHbie BEKTOPHI.

OcHoBHasl L1eJb — 3aKpENUTh U3BECTHBIE YHALIUMCS U3 Kypca IUNIAHUMETPUU CBEICHUS
0 BEKTOpax M JIEUCTBUAX HAJl HUMHU, BBECTU MOHSITHE KOMILJIAHAPHBIX BEKTOPOB B MPOCTPaH-
CTBE M pPAcCMOTPETh BONPOC O PA3JIOKEHUH JIIOOOro BEKTOpa IO TPEM JaHHBIM
HEKOMIUTaHaPHBIM BEKTOPaM.

OcHoBHBIE OINpezeNeHus, OTHOCSIINECS K JAEHCTBUAM HaJl BEKTOPAMH B IPOCTPAHCTBE,
BBOJSTCSI TaK k€, KaK U JUIsl BEKTOPOB HA IJIOCKOCTH. [loaTOMYy H310XKEHHE 3TOM yacTH
MaTepHaia sBJISeTCS JOCTaTOYHO CKaThiM. boiee moapoOHO paccMaTpuBarOTCs BOIPOCH,
XapaKTepHble Ui BEKTOPOB B IMPOCTPAHCTBE: KOMILJIAHAPHOCTh BEKTOPOB, MPaBUIIO
napajuleJienunesia CJIOKEHUSI TPEX HEKOMIUIAHAPHBIX BEKTOPOB, Pa3jIOkKEHHE BEKTOpa II0
TpPEeM HEKOMILJIaHAPHBIM BEKTOpaM.

MeToa koopauHAaT B npocTpaHcTBe (15 4)
KoopaunaTsl ToOuku U KOOpAUHATHI BekTopa. CKalasipHOE MPOM3BEICHUE BEKTOPOB.
JBwxenus YpaBHeHHe miockocTu. [Ipeodpa3zoBanue moaoous.

OcHoBHas 1enp — CcQOPMUPOBATH YMEHHE YYAIIUXCS MPUMEHITH BEKTOPHO-
KOOPAMHATHBI METOJ K pEIIEHUIO0 3aJady Ha BBIYMCIEHUE YIJIOB MEXIY MHPSIMBIMU M
IIJIOCKOCTAMU U paCCTOSIHI/Iﬁ MCKAY ABYMSA TOYKaMU, OT TOYKHU OO IJIOCKOCTH.

Janublif  pa3gen sBHSETCS HEMOCPEACTBEHHBIM MPOJODKEHHUEM  IPEIbITYIIEro.
BBO,Z[I/ITCSI IIOHATHUC Hp;{Moyroanoﬁ CUCTCMbI KOOpAWMHAT B TIPOCTPAHCTBC, HOAIOTCA
onpezeNieHus: KOOpAMHAT TOYKHM M KOOPAMHAT BEKTOpa, pacCMaTPUBAIOTCS MpPOCTEHIIne
3a/ladyl B KOOpJIMHATaX. 3aTeM BBOAMUTCSA CKAISPHOE NPOU3BEICHUE BEKTOPOB, KPATKO
NEPEYUCHAIOTCSl €ro CcBoicTBa (0e3 J0Ka3aTeNnbCTBA, IOCKOIBKY COOTBETCTBYIOIIHE
JI0Ka3aTeabCcTBa OBUIM B Kypce IUIAHUMETPHM) U BBIBOAATCA (POPMYIIBI sl BBIYMCICHHS
YIJI0B MEXAY IBYMS MPSMBIMH, MEXIY MPSIMON U MJIOCKOCTBIO. JlaH Takke BBIBOJ ypaBHE-
HUS JIOCKOCTH U (POPMYJIBI PACCTOSIHUS OT TOYKH JI0 TUIOCKOCTH.

B koHue pasnena m3ydaroTcsi IBHIKEHHUS B MPOCTPAHCTBE: LIEHTpaJibHAs CHUMMETpHS,
oceBasi CUMMETpHS, 3epKalibHas cuMMeTpus. Kpome Toro, paccMoTpeHo mpeoOpa3oBaHUe
moxoous.

uauuap, konyc, map (16 4)

ITonsatue nunuuapa. [hnomans nosepxnoctu mumHapa. llonstue xkonyca. [nomans
MOBEPXHOCTH KOHYca. YcedeHHBIM koHyc. Chepa m map. YpaBHenue cdeprsl. Bzaumuoe
pacnionoxenue cepsl u miockoctu. KacarenbHas miockocts k cdepe. [Lmomans chepsl.

OcHoBHas 1€ — J1aTh y4YallUMCsl CUCTEMaTHYeCKHE CBEJIEHUSI 00 OCHOBHBIX TellaX U
MOBEPXHOCTSX BpallleHUs] — IWIMHAPE, KOHyce, chepe, mape.

W3ydenue kpyrnbix Ten (LMIMHApA, KOHYCa, IIapa) U HUX IMOBEPXHOCTEW 3aBepIIaeT
3HAKOMCTBO yYalllUXCsl C OCHOBHBIMU MPOCTPAHCTBEHHBIMH (PUTrypaMu. BBOASTCS MOHSATHS
IWIMHAPUYECKON U KOHUYECKON MOBEPXHOCTEH, HWJIMHIPA, KOHYCa, YCEYEHHOro KoHyca. C
MIOMOIIIBIO Pa3BEPTOK OIPEIACNSIOTCS IUIOIAAN WX OOKOBBIX IMOBEPXHOCTEH, BBIBOAATCS
COOTBETCTBYIOIIME (POpMynbl. 3aTeM AaroTcsl omnpeaeneHus cepbl U I1apa, BBIBOAUTCA
ypaBHEHHE c(epbl U C €ro MOMOIIbI0 MCCIEAYETCsl BOIPOC O B3aMMHOM PACHOJIOXKECHUU
cdepsl u 1miockoctd. [lnomane cdepsl ompenenseTcss Kak MpeAen MOoCiIeI0BaTeIbHOCTH
IO OMUCAHHBIX OKOJO CQepbl MHOTOTPAHHUKOB TMPH CTPEMJICHHH K HYIIO
HauOONbIIEr0 pa3Mepa Kaxaol TpaHu. B 3amauax paccmaTpuBaroTCsi pas3iHyHbIE
KOMOWHAIIMM KPYTJIBIX TE€I WU MHOTOTPAHHUKOB, B YaCTHOCTH OINHUCAHHBIE W BIIMCAHHBIC
MPU3MBI U TUPAMUBI.

B nmanHOM pa3zzgene W310XKEHBI TaKKe BOMPOCHI O B3aUMHOM PACIOJIOKEHUU cepbl U
NpsMOM, O CEUEHHSIX UWIMHAPUYECKOM M KOHMYECKOW TMOBEPXHOCTEH pa3IuYHBIMU
IJIOCKOCTSIMHU.

Oo6bembl Tea (17 4)



O6bem npsiMoyrosibHOTO Mapayienenuneaa. O0beMbl MPSAMON MPU3MBI U IIMIIMHAPA.
OO0bemMBbl HAKJIOHHOW TMPHU3MBI, MUpaMuAbl U KoHyca. OO0beM mIapa W IUIOmaab cQepsl.
OOBbeMBI MapoBOTO CETMEHTA, MAPOBOTO CJIOS M MIAPOBOTO CEKTOPA.

OcHOBHas 1Ie7Tb — BBECTH MOHATHE 00bEeMa Tella ¥ BHIBECTH (DOPMYITBI TSI BEIYUCIICHUS
00BHEMOB OCHOBHBIX MHOT'OTPAaHHUKOB M KPYTJIBIX TeJl, U3YYEHHBIX B Kypce CTepEOMETPHUH.

[TonsTHe 00OBEMa Teda BBOTUTCS AHAJOTHYHO TMOHSATHIO TUIOIIAAM TUIOCKOH (UTYPHI.
DopMyTUPYIOTCS OCHOBHBIE CBOWCTBA O0OBEMOB, U HAa MX OCHOBE BHIBOAUTCS (hopMylia
o0beMa TPSMOYTOJIFHOTO TapayUlelienuIea, a 3aTeM NpSIMOM TPHU3MBI W [HJIHHIPA.
@opmynel  00bEMOB APYTrUX TeJd BBIBOAATCA C IOMOIIBIO HHTErPAIbHON  (OPMYIIBIL.
®dopmyna oObeMa Iapa UCIoIb3yETCs A BBIBOIA (hOPMYJIBI TLTOIIAANU Cephl.

3akiounTe/IbHOE MOBTOPeHue 14 1)
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