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Ilnanupyembie pe3y/ibTaThl OCBOCHUSI Y4€OHOI 0 peaMeTa

JINYHOCTHBIE PE3VJIbTAThI

JInuHOCTHBIE pe3yJbTATHI B c)epe OTHOLIEHMI o0yUyarommxcs K cede, K
CBOEMY 3/10POBBIO, K IIO3HAHMIO Ce0:

—  opueHTauus oOydYarouuxcss Ha  JOCTWKEHUE JIMYHOTO  CYACThs,
peanu3aluilo  MO3UTHBHBIX  JKU3HEHHBIX  IEpPCIEKTUB,  WHULMATUBHOCT,
KpPEaTUBHOCTbh, TOTOBHOCTh U CIOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPEAeNICHHUIO,
CIIOCOOHOCTH CTABUTh 1I€JIM U CTPOUTH KU3HEHHbIE TIJIaHbL;

—  TOTOBHOCTb M CIIOCOOHOCTh OOECneyuTh cede U CBOUM OJM3KUM
JIOCTOMHYIO JKM3Hb B INPOLIECCE CAMOCTOSITENIbHOW, TBOPYECKOM M OTBETCTBEHHOM
NEATEIbHOCTH;

—  TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCS K OTCTaWBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHMSI, TOTOBHOCTh M CIIOCOOHOCTH BBhIpAOATHIBATH
COOCTBEHHYIO TO3UIMIO IO OTHOLIEHHWIO K OOIIECTBEHHO-TIOJIUTHUYECKUM
COOBITHSIM TPOLUIOTO0 M HACTOSIIETO0 HAa OCHOBE OCO3HAHUSA M OCMBICICHHS
UCTOPUU, TYXOBHBIX LIECHHOCTEN U TOCTUKEHUW HAIlEH CTPaHbI;

—  TOTOBHOCTH M CIOCOOHOCTh OOYYaIOIIMXCA K CaMOPa3BUTHIO H
CaMOBOCIIMTAHUIO B COOTBETCTBUU C OOIICYETOBEYECKUMHU LIEHHOCTIMU H

nacajiaMun rpaxaaHCKOro O6HI€CTBa, l'IOTp€6HOCTI> B (1)H3H‘I€CKOM
CaMOCOBCPIICHCTBOBAHHNH, 3aHATHUAX CIIOPTHUBHO -O3I[Op0BPITCJIBHOﬁ
JACATCIIBHOCTBIO,

—  TPUHATHE W pealu3alus [EHHOCTeW 370pOoBOTr0 M 0e30macHoro obpasa
KU3HU, OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3MIECKOMY U TICUXO0JIOTHYECKOMY 310POBBIO;

—  HENpWsITHE BPEAHBIX TMPUBBIYCK: KYPEHHS, YHOTPEOJICHUS aJKOTOJs,
HapKOTUKOB.

JInuHOCTHBIE pe3y/ibTaThl B chepe OTHOLIEHUI o0y4aomuxcs K Poccun
Kak K Pogune (OTevecTBy):

—  poccuicKas WIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCHICKOM
WJICHTUYHOCTHU B MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K UCTOPHUKO-
KyJbTYPHOU OOLIHOCTH pOCCHIICKOro Hapoja u cynbOe Poccum, maTpuoTusm,
TOTOBHOCTH K CIyKeHUI0 OTeUeCTBY, €ro 3alluTe;

—  YBaXEHHME K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Iepea PoauHoM,
ropIOCTH 32 CBOM Kpa#, cBow Poamny, mnpoumioe u — Hacrtosuiee
MHOTOHAIIMOHAIBHOrO Hapoaa Poccum, yBaxkeHuEe K TOCyJapCTBEHHBIM CUMBOJIAM
(repO, dnar, ruMH);

—  (opMupoBaHHE YBaXXE€HUSI K PYCCKOMY S3bIKY KaK TIOCYJapCTBEHHOMY
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a3blKy  Poccuiickon  denepauuu,  ABIAIOIMIEMYCS  OCHOBOM — POCCHMCKOU
UJEHTUYHOCTH U TJIaBHBIM (DaKTOPOM HAIIMOHATBHOTO CAMOOIPEEICHUS;

—  BOCIHTaHUE YBaXEHUS K KYJIbType, SI3bIKaM, TPAIULUSIM M OObIUasIM
HapoJ0B, Npoxusaromux B Poccuiickon denepanuu.

JInuHocTHBIE pe3yabTaTtbl B cdepe OTHOICHUH O0yYalOIIMXCH K
3aKOHY, TOCYAAPCTBY U K IPA’KIAAHCKOMY O0IECTBY:

—  TPaXKIAHCTBEHHOCTb, TPAXXAAHCKas MO3ULHS aKTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCHUIICKOTO 00IlecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLUMOHHBIE MpaBa U
0053aHHOCTH, YBA)KAIOIIETO 3aKOH M IMPaBOMOPSAIOK, OCO3HAHHO MPUHHUMAIOIIETO
TPaJULIMOHHBIE HAIMOHAJbHbIE M O0OIEYEIOBEUECKUE TYMAaHUCTUYECKUE U
JE€MOKpaTHYECKHEe LIEHHOCTH, TOTOBOTO K Y4aCTHIO B OOLIECTBEHHOM KU3HU;

—  TIpU3HAHUE HEOTUYKIaeMOCTH OCHOBHBIX MpaB M CBOOOJ 4YeJOBEKa,
KOTOpbIE MPHUHALICKAT KAKIOMY OT POXKAECHUS, TOTOBHOCTh K OCYILIECTBICHUIO
COOCTBEHHBIX MpaB W CBOOOJ 0Oe3 HapylleHHs MNpaB W CBOOOJ IPYrux JuIl,
TOTOBHOCThH OTCTaWBaTh COOCTBEHHBIE MpaBa U CBOOOJbI YETOBEKA U I'pa’kKJaHUHA
COTJIACHO OOIIENPU3HAHHBIM MPUHIIMIIAM U HOPMaM MEXIYHApOJIHOTO MpaBa U B
cootBeTcTBUM ¢ KoHctutynmen Poccuiickon @enepauuu, mnpaBoBas U
IIOJIMTUYECKAsI TPAMOTHOCTb;

—  MHpPOBO33pPEHHME, COOTBETCTBYIOLLEE COBPEMEHHOMY VYPOBHIO pa3BUTHUS
HAyKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOE Ha JHAJIOTE KYJIbTYp, a TaKXKe
paznu4HbBIX (PopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOEro0 MecTa B
IIOJIMKYJIBTYPHOM MHUPE;

—  UHTEpUOpH3ALHUs LIEHHOCTEW IEMOKpPAaTUM U COLMAIbHOW COJUIAPHOCTH,
FOTOBHOCTh K JIOTOBOPHOMY pETYJIMPOBAHUIO OTHOLICHUWHM B TpYyINE WIH
COLMAJIbHOW OpraHu3allny;

—  TOTOBHOCTH OOYYAIOIUXCS K KOHCTPYKTUBHOMY YYacTHIO B TPUHATHH
pEILICHUM, 3aTparuBarOUIMX WX IIPaBa U UHTEPECHl, B TOM YHUCJIE B Pa3IUYHBIX
dbopmax OOIIECTBEHHOH CaMOOpPraHM3allMH, CaMOYIIPaBJICHUSA, OOIIECTBEHHO
3HAYUMOM JICATCIILHOCTH;

—  TIPUBEP)KEHHOCTh UM HWHTEpHAIMOHAIN3MA, JApPYKObI, pPaBEHCTBA,
B3aHUMOIIOMOIIM  HApOJAOB;, BOCHUTAaHHE  YBAXUTEIBHOTO  OTHOUIEHHUS K
HallMOHAJIbHOMY JOCTOUHCTBY JIFOJEH, UX UyBCTBaM, PEIUTHO3HBIM YOCKIECHUSM;

—  TOTOBHOCTh OOYYalOIIUXCA MPOTUBOCTOATH HJICOJOTUH DSKCTPEMHU3MA,
HallMOHANIM3Ma, KCEHO(POOWM; KOpPYMNIUHU; IUCKPUMHUHALMU TO COLMAIbHBIM,
PEIUTUO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPU3HAKAM W JPYTMM HETATUBHBIM
COLMAJIBHBIM SIBIICHUSM.

JInuHOCTHBIE pe3yJbTaTbl B c(epe OTHOUICHMHA OO0y4yammmxess ¢
OKPYKAKIIUMH JIIOAbMHU:
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—  HpPaBCTBEHHOE CO3HAHME U T[OBEACHHE HA OCHOBE  YCBOCHUSA
00I1l€eUeTIOBEYECKUX IIEHHOCTEH, TOJEPAaHTHOIO CO3HAHUS U TIOBEACHUS B
MOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH U CIIOCOOHOCTH BECTH AHAJIOr C JIPYTUMHU
JIOJIBMHM, JOCTUTaTh B HEM B3aUMOINOHUMAHMS, HaXOAUTh OOIIUME LEIu WU
COTPYIHUYATH JJIs1 UX TOCTUXKECHUS;

—  NOPUHATHE T'YMAHUCTUYECKHUX ILEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE H
no0poXkenaTeIbHOe  OTHOIIEHHWE K  JPYroMy  4YeJlOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

—  CIIOCOOHOCTh K CONEpPEKUBaHUID U  (POpPMHUpOBAHHE TMO3UTHUBHOTO
OTHOIIEHUS K JIIOJISIM, B TOM YHCJI€ K JIUI[AM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSI M MHBAJIUJIaM; OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K
(bU3UYECKOMY U TICUXOJIOTUUECKOMY 3/I0POBBIO IPYTHX JIIO/ICH, yMEHUE OKAa3bIBATh
MEPBYIO MOMOIIIb;

—  (opMupoBaHKe BhIpaKEHHOW B IMOBEJICHUU HPABCTBEHHOW MO3HIIMHU, B TOM
YHUCJIe CIIOCOOHOCTH K CO3HATEIIBHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS U
MOBEJICHUS Ha OCHOBE YCBOCHMsI OOIIEUYETIOBEYECKUX IIEHHOCTEH U HPAaBCTBEHHBIX
YyBCTB (YECTH, JA0JTA, CIIPABETMBOCTU, MUJIOCEPIUS U APYKEI00us);

—  pa3BUTHE KOMIIETEHIIMH COTPYAHUYECTBA CO CBEPCTHUKAMH, JETbMH
MJTQJIIIET0 BO3pAcTa, B3POCIBIMU B 00pa3oBaTelIbHOM, OOIIECTBEHHO IOJE3HOM,
y4eOHO-HUCCIEI0BATENbCKOM, MPOSKTHOM U IPYTrUX BUAAX JAEATEIHHOCTH.

JInuHOCTHBIE Ppe3yJbTaThbl B c(epe OTHOMIEHHHA O0y4YAIIUXCHA K
OKpY KamoleMy MHPY, *KUBOI NPUPO/Ie, XyA0:KeCTBEHHOM KYyJIbType:

—  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayK{d, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY,
BJIQJICHHE JIOCTOBEPHOU MH(pOpMALUEH O MEPEOBBIX JOCTUKEHUSX U OTKPBITHIX
MHUPOBOW M OTEUYECTBEHHOW HAYKH, 3aWHTEPECOBAHHOCTHh B HAYYHBIX 3HAHHUAX 00
YCTPOMCTBE MHUpA U OOIIECTBA;

—  TOTOBHOCTH W CIHOCOOHOCTH K  OOpa3oBaHWIO, B TOM  YHUCIE
caM000pa30oBaHUIO, HAa MPOTSHKCHUH BCEW JKU3HHM; CO3HATEIBHOE OTHOIIEHHE K
HEIMPEPHIBHOMY 00pa30BaHUIO KAaK YCIOBUIO YCHENIHOW MPOQECCHOHATBHON |
00IIIeCTBEHHOM JI€SITEIbHOCTH;

—  DKOJIOTMYECKas KyJbTypa, OEpeKHOE OTHOIICHHS K POJIHOW 3emile,
NpUpOJHbIM OorarcTBaM Poccum W Mupa; NOHMMAaHUE BIUSHUS COLMAIBHO-
SKOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOW CpPEXBI,
OTBETCTBEHHOCTh 33 COCTOSIHHE€ TMPUPOJHBIX PECYpPCOB; YMEHHS W HABBIKH
pPa3syMHOI0 MPUPOJOINOIB30BAHMS, HETEPIIUMOE OTHOLICHHE K JICHCTBUSIM,
MPUHOCSIIUM BpEJl SKOJIOTUU; MNPUOOPETEHHE OIbITa 3KO0JIOrO-HaNpaBICHHON
NEATEbHOCTH;
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—  JCTETUYECKOE OTHOLICHUS K MHPY, TOTOBHOCTb K OACTETHYECKOMY
00yCTpOMCTBY COOCTBEHHOTO ObITA.

JInuHOCTHBIE pe3yJbTaThl B chepe OTHOLIEHHH 00Y4AKIINXCH K CeMbe
U POAMTEJISAM, B TOM YHCJIe MMOJATOTOBKA K CEMEHHOM KU3HU:

—  OTBETCTBEHHOE OTHOUICHHWE K CO3JaHUI0 CEMbM HA OCHOBE OCO3HAHHOIO
NPUHATHUS LIEHHOCTEW CEMENHOM KU3HU;

—  TOJIOXKMUTENIbHBIN 00pa3 ceMbHU, POJUTEILCTBA (OTIIOBCTBA U MAaTEPUHCTBA),
WHTEPUOPU3ALINS TPATULIMOHHBIX CEMEMHBIX IIEHHOCTEH.

JIn4HOCTHBIE pe3yJbTaThl B c(pepe OTHOILICHUS 00Y4YaIOIIMXCH K TPYAY,
B cepe cONMATBbHO-IKOHOMHYECKUX OTHOIICHUIA:

—  yBaXeEHHE KO BceM (hopMaMm COOCTBEHHOCTH, TOTOBHOCTH K 3al[UTE CBOECH
COOCTBEHHOCTH,

—  OCO3HaHHBINA BBIOOp Oyayiel npodeccuu Kak MyTh U CIIOCO0 peann3aiu
COOCTBEHHBIX )KU3HCHHBIX TIJIAHOB;

—  TOTOBHOCTBH OOYYarOIIUXCs K TPYA0BOM MpodecCuoHanbHON NeATeIbHOCTH
KaK K BO3MOXXHOCTH y4YacTUsi B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEM;

—  TOTPEOHOCTh TPYIAUTHCS, YBOKEHHE K TPYAY WU JIOASM TpyAa, TPYIOBBIM
JOCTHXKEHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOLIEHUE K
Pa3HbIM BUJAM TPYAOBOM JAEATEIBHOCTH;

—  TOTOBHOCTh K CaMOOOCTY>KHBAHHIO, BKJIIOYas OOy4YE€HHE U BBIIIOTHEHHE
JIOMAIITHUX 00S3aHHOCTEMN.

JInuHOCTHBIE pe3yabTarbl B cepe Ppu3MIECKOro, NCUX0JI0rH4ecKoro,
COLMAJIBHOI0 M aKa/IeMHYeCKOro 0J1aronoay4usi 00y4arummxcs:

—  ¢wusHyueckKoe, SMOLIMOHAIBHO-TICUX0JIOTUYECKOE, COLMAIIBHOE
Omaromonyune OOydYarOmmMXxcs B OJKM3HH 0OOpa30BaTeIbHOM  OpraHHU3alnw,
OLyIIEHWE  JIeTbMHU  O€30MAaCHOCTH U  IICHUXOJOTUYECKOro  KoMmdopTa,
nH(OPMAIMOHHON 0€30MMaCHOCTH.

MeTanpeaMeTHbIe Pe3YabTAThI
MeTtanpeaMeTHbie pe3yJbTaThl OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM

MpOrpaMMbl MPEJCTABICHBI TPEMS TPYIIIaMU YHUBEPCAIbHBIX YUEOHBIX NEHCTBHI
(YY)
PeryasiTUBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA
BbInyCKHUK HAYYHUTCSH:
—  CaMOCTOATENBHO OINPEIEIATh LENH, 33/1aBaTh NapaMeTPhl U KPUTEPUH, TIO
KOTOPBIM MOKHO ONPENENINUTh, YTO LEIb JOCTUTHYTA;
—  OLICHMBAaTh BO3MOXHBIE TMOCIEICTBUSA JTOCTUKECHUS MTOCTABICHHOW LEJH B
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NEeSATENbHOCTH, COOCTBEHHOM KU3HU U JKU3HU OKPY>KAIOLIUX JIOJEH, OCHOBBIBASICh
Ha COOOPaKEHUSIX ITUKU U MOPAJIH;

—  CTaBUTh M (OpPMYIHPOBATH COOCTBEHHBbIE 3a7aud B 0Opa30BaTEIbHOM
NESATeIbHOCTU Y KU3HEHHBIX CUTYaIUsX;

—  OLIGHMBAaTh PECypchbl, B TOM YHUCJIE BpeMsl M Jpyrue HemaTepuajbHbIe
pecypchl, HEOOXOAUMBIE JIJIs1 JOCTUKEHUS TOCTABICHHOW LIEJIH;

—  BBIOMpaTh MyTh JAOCTHXKCHUS 1€, TUIAHUPOBATh PEIICHUE MOCTABICHHBIX
3a/1a4, ONTUMU3UPYSI MaTepUaIbHbIE U HEMAaTepUalIbHbIC 3aTPaThI,

—  OpraHu3oBbiBaTh 3(P(EKTUBHBIA IMOUCK PECYpCOB, HEOOXOIUMBIX IS
JOCTHUKEHUS TOCTaBICHHON LIETIH;

—  COMOCTaBJATh MOJYYEHHBIH pe3yibTaT JEATeIbHOCTH C TOCTaBJIECHHOM
3apaHee UENbIO.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBUS.
BhInyCKHUK HAyYHTCH:

—  HCKaTh U HaXOAUTh 0OOOIIEHHBIE CIIOCOOBI peIIeHUs 3aj/1au, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHIA MH(POPMALIMOHHBIN MOUCK U CTaBUTh HA €r0 OCHOBE
HOBbIE (yueOHbIE U MTO3HABATEINIbHBIE) 3aa4H;

—  KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH WH(OOPMAIMIO C Pa3HBIX
MO3UIMH, pacro3HaBaTh W (UKCUPOBATH NPOTUBOpEUHs B HUHGOPMAIIMOHHBIX
UCTOYHUKAX;

—  HCHOJB30BaTh pa3JIMYHbIE MOJIEIbHO-CXEMATHUYECKUE CpEelICTBA IS
MPEJICTABIICHUS] CYIIECTBCHHBIX CBSA3€M M OTHOIICHUW, a TaKXE MPOTHBOPECUHH,
BBISIBJICHHBIX B MH()OPMAITMOHHBIX UICTOYHUKAX;

—  HaxOJWTh U NPHUBOAUTH KPUTUUECKUE apTyMEHTBI B OTHOIICHUU ACHCTBHIA
U CYXIECHHH JApYyroro; CIOKOWHO M pa3yMHO OTHOCUTBCS K KPUTHYECKUM
3aME€YaHUsIM B OTHOIIEHWU COOCTBEHHOTO CYXKJEHHUS, pacCMaTpUBaTh HMX Kak
pecypc COOCTBEHHOI'O Pa3BUTHSI;

—  BBIXOJAWTh 32 paMKd  Y4yeOHOTO  MpeIMeTa U  OCYLIECTBIATH
LIEJICHANPABIICHHBIA MMOUCK BO3MOXHOCTEW ISl IIMPOKOrO IMEpPEeHOca CPEACTB U
CIoco0O0B JIEHCTBHUS;

—  BBICTpaMBaTh MHAMBUAYAJIbHYIO 00pPa30BATEIbHYIO TPAEKTOPHUIO, YUUTHIBAS
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYECHUS,

—  MEHSTh U yIEepKUBATh Pa3HbIC MO3UIMU B O3HABATEIbHOU I€SITEILHOCTH.
KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA
BrinycKHMK HAYy4YHUTCH:

—  OCYIIECTBJATH JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO
B3POCIBIMU (KaK BHYTPU 00pa30BaTEIbHON OpraHU3alluu, TaK U 3a €€ MpelieslaMH),
noAOUpaTh MApPTHEPOB [JIsl JIEIOBOM KOMMYHHUKAIIMU HUCXOIs M3 COOOpakeHUI
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pe3yIbTaTUBHOCTH B3aMMOJCHCTBHS, a HE INYHBIX CUMITATHH;

—  TIPU OCYUIECTBIICHWU TPYIIOBOM pabOTHI OBITh KaK PYKOBOAHMTENIEM, TaK U
YJIEHOM KOMaHJbl B DPa3HBIX poOJsAX (TeHepaTop HIeH, KPHUTUK, HCIOIHUTEID,
BBICTYTAIOMINM, SKCHEPT U T.A.);

—  KOOpIWHUPOBAaTH W BBINOJIHATH pPAabOTy B  YCIOBUSX PEalTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS,

—  pa3BepHYTO, JOTMYHO ¥ TOYHO HU3JaraTb CBOIO TOYKY 3pEHUS C
MCTIOIh30BaHUEM aJIeKBATHBIX (YCTHBIX M MMUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(DIUKTOTEHHBIC CUTYAIlMH U IPEIOTBPAIIaTh KOHMOIUKTHI
10 WX aKTUBHOW (ha3pl, BBICTpaWBATh [IEIOBYI0O U  0Opa30BaTEIBHYIO
KOMMYHHUKAIHIO, 30erasi TMYHOCTHBIX OIEHOYHBIX CYXKICHHIA.

IIpeaMeTHbIE PE3YJbTATDI

Ha ypoBne cpennero obuiero oopazosanusi B coorBetcTBUn ¢ GI'OC COO,
NOMHMO TPATUIMOHHBIX JBYX TPYNN pPE3yJlbTaToB «BBIMYCKHUK HaydHTCS» W
«BBIMYCKHUK TIOMYYUT BO3MOXKHOCTH HAyUMUTHCS», UYTO paHee Jenajoch B
ctpykrype ITIOOIl HauaabHOTO ¥ OCHOBHOTO OOIIEro oOpa3oBaHUs, MOSIBISIOTCS
€Ille JIBE TPYIIbI pe3yIbTaTOB: pe3yJIbTaThl 0a30BOT0 U YIIIyOJIEHHOTO YPOBHEH.

[IpyuHIMNUATBHBIM ~ OTJIMYUEM  pE3yJdbTaTOB  0a30BOr0  ypOBHA  OT
pE3yNIbTaTOB YIIAyOJEHHOTO YPOBHS SIBJISETCS HMX IIeJieBasl HaNpaBIECHHOCTD.
Pe3ynpTaThl ©6a30BOr0 ypOBHS OpPUEHTHPOBAHBI Ha OOIIYI0 (YHKIHMOHAIBHYIO
IPaMOTHOCTb, MOTYYEHUE KOMIETEHTHOCTEH MJisi TOBCEAHEBHOM JKU3HU M OOIIETO
pa3BuTHUA. JTa IpyNIia pe3yiabTaToB MPEAIONaraeT:

— TIOHUMaHHW€  TpeAMETa,  KIIOYEBBIX  BOMNPOCOB M  OCHOBHBIX
COCTaBIIAIOIINX JIEMEHTOB U3y4aeMOi MPeMETHOM 001acTh, 4To 00ecreuynBaeTcs
HE 3a CYET 3ayYMBaHMS ONPEIEICHUI U NPaBUJI, a IOCPEICTBOM MOJECIUPOBAHUS U
MOCTAaHOBKU TPOOJEMHBIX BOMIPOCOB KYJIbTYpPbI, XapaKTEpHBIX JJs JaHHOU
peaAMEeTHOM 00J1acTH;

—  yYMEHHME peuiaTh OCHOBHBIE IPAKTUYECKHE 3a/Jaud, XapaKTEepHbIE IS
HCITI0JIb30BaHUSI METOJI0B U MHCTPYMEHTApHs TaHHOM NPEIMETHOMN 00s1acTy;

—  OCO3HAaHME PaMOK HM3y4yaeMOW MpeIMETHON 00JIacTH, OrpaHUYEHHOCTH
METOJ/IOB M1 HHCTPYMEHTOB, TUIIMYHBIX CBSI3€l C HEKOTOPBIMHU JIPYTUMHU 00JIacCTIMU
3HAHMSL.

Kak 1 B 0cHOBHOM 00111eM 00pa30BaHHH, TPYIIIA PE3yJbTaTOB «BBITyCKHHUK
HAay4yuTCs»  MPEACTaBIseT  COOOW  pe3ysbTaTbl, JOCTHKEHHE  KOTOPBIX
o0ecreynBaeTcss y4uTeJIeM B OTHOLIEHWHM BCeX OOYYAIOIIMXCS, BBIOPABIINX
JAHHBIA YpOBeHb 0OyueHus. ['pynma pe3ynbTatoB «BBIMYCKHUK MOMy4YdT
BO3MOXHOCTh HAy4YUThCS» OOECHEUYMBAECTCS YUYUTEIEM B OTHOLIEHHH YaCTH
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HanOoJjiee MOTHBHPOBAHHBIX U CIIOCOOHBIX OOYYarOUIMXCsl, BbIOPABIIMX JAHHBIM
ypoBeHb 00yueHus. Ilpu koHTposie KkauecTBa oOpa3oBaHUs Tpynna 3aJaHuil,
OpPUEHTUPOBAHHBIX HA OIIEHKY JOCTHKEHUS IUIAHUPYEMBIX PE3YJIbTATOB U3 OJIOKA
«BBIMYCKHUK TMOJYYUT BO3MOXKHOCTh HAYYUTHCSA», MOMKET BKJIIOYAThCS B
Marepuaybl 0yI0ka «BBIMYCKHUK Hay4yuTCs». OTO TMO3BOJUT MPEAOCTABUTH
BO3MOXHOCTh O0YyYaromuMcsi MpPOAEMOHCTPUPOBATh OBJAJCHUE KaueCTBEHHO
MHBIM YPOBHEM JOCTUKEHUMN U BBISBIATH JUHAMUKY POCTA YUCICHHOCTH Hauboee
MOJICOTOBJIEHHBIX 00YYarOIIuXCsl.

[IpumepHbIe MporpamMmbl y4€OHBIX MPEAMETOB MOCTPOCHBI TAKMM 00pa3oM,
YTO MpeAMETHbIE pe3yibTaTbl 0a30BOr0 YPOBHS, OTHOCAIIMECS K pasleny
«BBINMYCKHUK MOJYYUT BO3MOKHOCTb HAYYUTHCS», COOTBETCTBYIOT MPEIMETHBIM
pesynbrataMm pasjena «BBIIyCKHUK HayduTcs» Ha YIJIyOJIGHHOM YPOBHE.
[IpenmetHble  pe3ynbTaThl pa3fena «BBITYCKHMK MOJIYyYUT BO3MOXHOCTh
HAYYUTHCS» HE BBIHOCSTCS HAa UTOTOBYIO aTTECTAIMIO, HO MPHU 3TOM BO3MOXKHOCTb
UX JOCTHXKEHUS JTOJKHA OBITh MPEJA0CTaBICHA KAKIOMY O0yUarOIIeMYyCs.

[IpenmeTHble pe3ynabTaThl M3y4deHUs ydeOHOro mnpeamera «MaremaTuka»
(Briroyasi anreOpy M Hayalla MaTeMaTUYecKOro aHalihs3a, reoMeTpuio) (06a30Bblii
ypOBEHb) - TpeOOBaHUs K MPEAMETHBIM pe3yJbTaTaM OCBOEHHS 0a30BOro Kypca
Marematuku B cooTBeTcTBUM ¢ PI'OC COO oTpaxaror:

1) chopMHupOBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YacTH MHPOBOM
KyJIbTYpbl U O MECTE€ MAaTeMaTHKH B COBPEMEHHOW NMBWIM3ALMH, O CIOCO0ax
OMMCAHMSI HA MAaTEMATHUYECKOM SI3bIKE SIBICHUN PEaIbHOTO MUPA;

2) chopMUPOBAHHOCTh MPEICTABICHUN O MATEMATUYECKUX TMOHATUAX KAK O
BRXHEHIINX MAaTeMaTUYECKUX MOJEINAX, MO3BOJSIONIMX OMHUCHIBATH M H3y4aTb
pa3Hble TPOIECCHl W SBICHUS, MOHMMAHHME BO3MOXXHOCTH aKCHOMATHYECKOTO
IIOCTPOEHUSI MAaTEMAaTUUECKUX TEOPUI;

3) BiIajieHHE METOaMM JOKA3aTeIbCTB U AITOPUTMOB PELICHUS; YMEHUE UX
IIPUMEHSATH, IPOBOAUTH JI0KA3ATEIBHBIE PACCYKIECHUS B X0/1€ PEIICHUS 3a1a4;

4) BnageHWe CTaHAAPTHBIMHA IPHEMaMHU pEHICHUS pPAlUOHATIBHBIX H
UPpalOHAIBHBIX, IOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B
TOM YHCJE JJI1 MOUCKA MYTH PELICHMS] M WUIIOCTpPAlMU PELICHUsS YPaBHEHUU U
HEPaBEHCTB;

5) chopMHUPOBAHHOCTH MpPEACTaBICHUI 00 OCHOBHBIX MOHATHUAX, UACIX U
METO/IaX MaTEMaTUYECKOT0 aHAJIN3a;

6) BiajeHHE OCHOBHBIMU MOHATHSIMU O IUIOCKMX W HPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, uX OCHOBHBIX CBOMCTBaxX; c(pOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh Ha 4YEpTEkKax, MOJAEIAX M B PEaJbHOM MHUPE T'€OMETPUYECKHE
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(Gurypbl; NpUMEHEHHE U3YYECHHBIX CBOMCTB reoMeTpudeckux ¢puryp u popmyi ais
peleHns reOMETPUYECKHX 3a1a4 U 337124 C IPAKTUYECKUM COAEPKAHUEM;

7) chopMUPOBAHHOCTH MPECTABICHUN O MPOIECCAX U SIBICHUSAX, UMEIOLIUX
BEPOSITHOCTHBIN XapaKTep, O CTAaTUCTUYECKHX 3aKOHOMEPHOCTAX B pPEAIBHOM
MUpe, 00 OCHOBHBIX MOHSTHSIX 3JIEMEHTAPHOM TEOpUU BEPOATHOCTEH; YMEHUU
HaXOJUTh M OLEHUBATh BEPOSITHOCTH HACTYIUIEHHUS COOBITUH B MPOCTEHIIMX
MIPAKTUYECKUX CUTyalUsIX U OCHOBHBIE XapaKTEPUCTHUKHU CITyYalHBIX BEJIUYNH;

8) BIIaJIcHHE HAaBBIKAMU HCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOrPAMM
[P PELICHUH 3a]1a4
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MaremarTuka: aﬂreﬁpa U HAYaAJIa MAaTEMATUYECKOro aHajiu3a, recoMmeTpust

ba3oBblii ypoBeHb

«IIpo6aeMHO-(pyHKIMOHAILHBIE Pe3yJIbTaThbD)

Pazpen

I. BeInnyCKHUK HAy4YUTCSH

I1. BLIHyCKHI/IK MOJIYYMUT BO3MOKHOCTb HAYYUTLCH

IMeau ocBOeHMsI
npeamera

,21.]'[51 HCIIOJIB30BaHHUA B HOBCC}IHCBHOﬁ JKU3HHU U 00eCIIeueHUs
BO3MOXHOCTH YCIICHIHOT'O IMTPOAOJIKCHUA 06p330BaHI/I$I 110
CIICIUAJIBHOCTAM, HE CBA3AHHBIM C ITPHUKJIAIHBIM
HUCITIOJIb30BAHUEM MaTEMATHKHU

ﬂ]lfl paseumust MblulleHUusl, UCNOJIb306AHUA 6 NOBCEOHEBHOI HCUSHU
u obecneyenus 603MONCHOCU ycnewuHozo npodwzofceﬁuﬂ
O6pa306’aHHﬂ no cneyuajlbHoOCmAM, He C8A3AHHbIM C npumadybm
Ucnoib306aHUeEM

mamemamurku

TpedoBanus K pe3yjbTaram

3351ech u manee: pacro3HaBaTh KOHKPETHbIE MIPUMEpPHI OOLIMX MOHATUH MO XapaKTepPHBIM IIPU3HAKaM, BBIOIHATH JEUCTBHUS B COOTBETCTBHM C ONpEACICHUEM U NMPOCTEUIIMMU CBOHCTBAMHU
MOHSTUH, KOHKPETU3UPOBATH IPUMEPAMHU OOIINE TOHATHS.
“3ech u manee; 3HATH OIIpe/ieNICHHE TIOHATHSI, YMETh TOSICHATh €r0 CMBICI, YMETh HCIIOIb30BaTh MOHITUE U €0 CBOMCTBA IIPU MPOBEIICHUU PACCYKACHUMH, PEIICHUH 3a1ad.

53Zler n fgajiee: 3HaTb ONPCACIICHUE ITOHATHSA, 3HAaThb U YMETh 000CHOBBIBATh CBOMCTBA (HpI/ISHaKI/I, €CJIM OHH GCTI:-) TMOHATHSA, XapaKTEPU30BaTh CBA3U C APYI'MMH TTOHATUAMU, TIPEACTABIIAA
OIHO IMOHATHEC KaK 4aCThb ICJIOCTHOIO KOMIIUICKCA, UCIIOJIb30BATh IIOHATHUEC U €T'0 CBOICTBa IIpU IPOBEACHUHU paCCY)K,HeHHfI, J0Ka3aTeJIbCTB, PCIICHUN 3aJa4.

Inemenmol meopuu
MHOJIICecme u
MaAMeMamuiecKoil
J102UKU

— OmnepupoBath Ha 6a30BOM yPOBHE® MOHATHAMHE: KOHEUHOE

MHO>KECTBO, 3JIEMEHT MHO>KECTBA, TIOJIMHOKECTBO,
nepeceyeHre U 00beJMHEHHE MHOYKECTB, YHCIIOBBIC
MHO>KECTBA Ha KOOPAUHATHOM MPSAMOIA, OTPE30K, HHTEPBAI,

— omnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMU:
yTBEpXKACHUE, OTPUIIAHUE YTBEPKACHUS, UCTUHHBIC U
JIO’KHBIE YTBEPKICHHUSI, IPUYMHA, CIICACTBHE, YACTHBII
ciydail o0IIero yTBepKIeHus, KOHTPIPUMED;

— HaxoJuTh MepecedeHre u 00beAMHEHNE IBYX MHOXKECTB,
MIPE/ICTaBICHHBIX IPaQUUeCcKy Ha YUCIOBON MIPSIMON;

— CTPOUTH HA YHCIIOBOM MPSIMOM MOJIMHOKECTBO YHUCIOBOTO
MHOECTBA, 33JJaHHOE MPOCTEUILIUMHU YCIIOBUSIMU;

— OmnepupoBaTh* NOHATHAMHI: KOHEYHOE MHOXECTBO, 3JIEMEHT
MHOHCECm8a, NOOMHOIICECMB0, nepeceyerue u 00beOUHeHue
MHOHCECM8, YUCLO8blEe MHOMCECMBA HA KOOPOUHAMHOU
NPAMOU, OMPe30K, UHMEPSAJl, NOLYUHMEPBAL, NPOMENCYMOK C
8bIKOIOMOT MOYKOLL, 2paguyeckoe npedcmagieHue MHOICeCma
HA KOOPOUHAMHOU NIOCKOCIU,

— onepupogamv NOHAMUAMU: YMEEPIHCOeHUe, OMPUYAHUE
YMEepHCOeHUs, UCIUHHBLE U IOHCHBLE YMEEPICOeHUS, NPUYUHA,
ceocmsue, YacmHwlil CIy4atl 00ue20 ymeepicoeHus,
KOHmMpnpumep,

— Nposepsamb NPUHAOLEHCHOCb IEMEHMA MHONCECMBY,

— Haxooumo nepecederue u obvedurnenue MHOIHCECMB, 6 MOM
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— pacro3HaBaTh JIOKHBIC YTBEPKICHUS, OMINOKH B
PacCyXJICHUSX, B TOM YHCJIE C HCIIOJIb30BAaHUEM
KOHTPIPHUMEPOB.

B nosceonesnoti sicuznu u npu uzyuenuu opyeux npeomemos:
HCI0JIb30BaTh YHCIIOBBIC MHOXKECTBA HA KOOPINHATHOM
MPSAMOM JJIsl ONMCaHUS PEaTbHBIX MTPOLECCOB U SIBICHUN;
MIPOBOJIUTH JIOTHICCKUE PACCYXICHUS B CUTYaITUSIX
MMOBCEAHEBHOM KH3HU

yucie npedcmasieHHbIX epaguyecKu Ha YUCL080U NPAMOU U HA
KOOPOUHAMHOU NJIOCKOCMU

npo8oOUMsb 00KA3AmMelbHble PACCyHcOeHUs Ol 0O0CHOBAHUS
UCTUHHOCMU YMEEPIHCOCHULL.

B nosceonesHoll scuzHu u npu uzyueHuu Opy2ux npeomemos.
UCNONB308AMb YUCTOBblE MHONCECIEA HA KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU 0151 ONUCAHUS
PeanbHbIX NPOYECCos8 U ABLEHUL,

nPOBOOUMb OOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSX
NOBCEOHEBHOLL JHCUHU, NPU PeUleHUU 3a0ay U3 Opyux
npeoMmemos AGNeHUlL;

nPOBOOUMb OOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSX
NOBCEOHEBHOLL JHCUHU, NPU PeUleHUU 3a0ay U3 Opyaux
npeomemos

Yucna u
6bIPAIHCEHUS

— OrnepupoBaTh Ha 6230BOM YPOBHE MOHATHSIMH: [IEI0€ YHCIIO,
JETMMOCTh YHCeTl, OOBIKHOBEHHAs IPO0b, TeCATUYHAS TPOOb,
paIMoOHAIBLHOE YUCIIO, MPUOIMKEHHOE 3HAYCHHE YHCIIa,
4acTh, JI0JIs, OTHOIICHHUE, TPOLICHT, MOBBIIICHUE U
MOHM)KCHUE Ha 3a/IaHHOE YMCJIO TIPOIICHTOB, MacIlTao;

— OIepHpOBaTh Ha 0A30BOM YPOBHE MOHATUAMU: JIOTapUPM
qKcia, TPUTOHOMETPUYECKast OKPY)KHOCTh, IpalycHas Mepa
yIJia, BEJIMYMHA YTJIa, 3aJaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TAHI€HC M KOTAHT'CHC YTJIOB, UMEIOIIHUX ITPOU3BOJIbHYIO
BEITUYHHY;

— BBITIOJIHATH apuPMeTUUECKUe ACUCTBUS C IIEBIMU U
paIMoOHaTbHBIMU YUCIIAMU;

C80600H0 onepuposams NOHAMUAMU. Yelloe YUCTO,
0enumocmo yucel, 00bIKHOBEHHASE OPOOb, OecAMuUUHAsL Opoob,
PAYUOHATIbHOE HUCLO, NPUOIUNCEHHOE 3HAYEHUE YUCILA, YACMb,
0015, OMHOWEHUE, NPOYEHM, NOBbIULCHUE U NOHUICEHUE HA
3a0aHHOe YUCIIO NPOYEHMO8, MaAcumao,

nPUBOOUNMb NPUMEPDL YUCETL C 3A0AHHBIMU CEOUCTNEAMU
oenumMocmu;

onepuposams NOHIMUAMU. T02APUGM HUCIA,
MPUSOHOMEMPUUECKASL OKPYICHOCb, PAOUAHHAS U 2PAOYCHAS
mepa yena, 8eluduna yeud, 3a0aHH020 MOYKol Ha
MPUSOHOMEMPULECKOU OKPYHICHOCIU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y208, UMEIOUUX NPOU3BOTIbHYIO
BEUYUHY, YUCIA € U T,
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BBIIIOJIHATH HECJIOKHBIE IPE0OPa30BaHMsI UUCIOBBIX
BBIPAKEHUH, COAEpKAILUX CTEIIEHU YHCEN, TM00 KOPHU U3
qucel, JIM0O Jorapu(mbpl YHCeT;

CpPaBHMBATh PAallMOHAJIbHBIE YKCIIAa MEX]TYy COOOM;
OLICHUBATbH U CPABHUBATh C PAMOHAIBHBIMH YUCIAMHU
3HAYEHUS 1ENbIX CTEMECHEN YUCeN, KOPHEN HAaTypaJIbHOU
CTENEHU U3 YHCEJl, JIOTapru(MOB UHCEN B IPOCTHIX CIIydasix;
n300paxkaTh TOYKaMU Ha YHCIOBOM MPSIMOM LieNble U
palroHaNIbHBIEC YUCIA;

n300paxxaTh TOYKaMU Ha YUCIOBOM MPSMOM LieJble CTETIeHN
yucell, KOPHU HaTypaJbHOM CTENEeHU U3 YHCe, JJorapu(mbl
YHUCEN B IPOCTHIX CIyYasx;

BBITOJIHATH HECIIOXKHBIE TPE0OPa30BAHNUS 1IEIBIX U JPOOHO-
palnMoHaIbHBIX OYKBEHHBIX BBIPAKEHUIA;

BBIPAYKATh B IIPOCTEUINNX CIIy4asX U3 PABEHCTBA OIHY
IIEPEMEHHYIO Yepe3 APYTHUE;

BBIYMCIIATE B IIPOCTBIX CIy4asX 3HAYEHUS YACIOBBIX U
OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE
MIOJICTAHOBKHU U IIPe0Opa30oBaHus;

n300pakaTh CXeMaTUYECKU YroJl, BEIMYMHA KOTOPOTO
BBIPAJKEHA B Ipasycax;

OLICHMBATh 3HAKU CHHYCA, KOCUHYCA, TAHI'€HCA, KOTAHI'€HCa
KOHKPETHBIX YIJIOB.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux yueonvix
npeomemos:

BBITIOJIHATH BBIYMCIICHUS [IPU PEILICHUH 3a1a4
MIPAKTUYECKOIO XapaKrepa,

8bINOIHAMY apughmemuueckue 0eticmeuss, couemas ycmmoie u
NUCbMEHHbLE NPUEMbl, NPUMEHSS NPU He0OXO0OUMOCTU
8bIUUCIUMENbHBIE YCMPOUCMEA,

HAXo00Umb 3Ha4eHUsl KOPHA HAMYPAlbHOU CMeneHu, CMmeneHu ¢
PAYUOHATILHBIM NOKA3AMeENeM, 102apUuhma, UCNoIb3ys npu
HeoOX00UMOCIMU BbIYUCTUMENbHBLE YCMPOUCEA,
NOIb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

nPOBOOUNDb NO U3EECMHBIM (HOPMYIAM U NPABUIAM
npeobpazo6anuus 6YKEEHHbIX bIPANCEHULL, BKIIOYAIOUJUX
cmenetu, KOpHU, 102apuhmol U mpuecoHoMempuieckue
dyukyuu;

HAX00UMb 3HAYEHUS YUCTOBIX U OYKBEHHBIX GbIPANCEHUL],
ocyuecmenss Heobxooumvle NOOCMAHOBKY U NPeoOpa3o08aHus;
U3006padscamov cxemamudecKku y2o, GeIUdUHa KOmopozo
8bIpAdICEeHa 8 2padycax uiu paouanax,

UCNONB308aMb NPU PEULeHUU 3A0aY MAOIUYHbLE 3HAYEeHUS
MPUSOHOMEMPUYECKUX DYHKYULL YeTI08;

BbINOIHAMb NEPEBOO BEIUYUNBL Y2ld U3 PAOUAHHOL MepPbl 8
2paodycHyo u 0OpamHo.

B noseceonesHotl sxcuznu u npu uzyyeHuu opyeux yueOHsix
npeomemos:

BbINOIHAMb OCUCMEUSL C YUCTOBLIMU OAHHBIMU NPU PEULEHUU
3a0a4 NPaKMu4ecKo2o Xapakmepa u 3a0ay U3 pasiuiHblx
obnacmeti 3HAHUL, UCNONL3YS NPU HEOOXOOUMOCTNU
CNPAasoUHble MAMEPUATbL U BbIYUCTUMENbHbLE YCMPOUCMEA,

oyeHueams, CpasHUuBANtb U UCNOJ1b3064Mb NpPpU peuteHuu
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BBINIOJIHATH IIPAKTUYECKUE PACUYETHI C UCIIOIb30BAHUEM IIPU
HEO0XOAMMOCTH CIIPABOYHBIX MATEPHATIOB U
BBIYMCIIUTENBHBIX YCTPOUCTB;

COOTHOCHUTb PEAJIbHBIC BEIMYMHBI, XapAKTEPUCTUKU
00BEKTOB OKPYKAIOILIEr0 MUPA C X KOHKPETHBIMU
YUCJIOBBIMM 3HAYECHUSIMU;

HCI0JIb30BAaTh METO/Ibl OKPYIJIEHUS, TPUOIUKEHUS 1
MIPUKHJIKY TIPH PEIICHUN

IMPAKTUYCCKUX 3aaa4 HOBCC}IHCBHOfI KU3HU

NPAKMUYECKUX 3404 YUCT08ble 3HAUEHUS PEabHbIX GEIUYUH,
KOHKDpemHble YUCL08ble XaPaAKMePpUCmuKu 00beKmos
OKpYHCaIoOuieco Mupa

Ypasnenusn u
Hepagencmea

Perrats nuHeiiHbIC YypaBHEHHS U HEPABEHCTBA, KBAJPaTHBIC
YpaBHECHHS,

pemaTh JorapuMUIECKHE YpaBHEHUS BH/IA

log a (bx + ¢) = d u nmpocTeiime HepaBEeHCTBA BUIA
logax<d;

peliath ToKasaTenbHbIe ypaBHeHns, Buaa a> "= d (rmae d
MOYKHO MPECTaBUTh B BUJIC CTEIICHU C OCHOBAHHEM @) U
npocTeiiire HepaBeHcTBa Buaa a'< d (rae d MOXHO
MPECTABUTh B BUJE CTCIICHH C OCHOBAHUEM a);.

MPUBOIUTH HECKOJILKO IPUMEPOB KOPHEH MPOCTEHIIIEro
TPUTOHOMETPUYECKOTO YpaBHEHHMS BU/IA: Sin X = ,

Cos X =@, tg X = a, ctg X = a, rae a — TabJIMYHOE 3HAUYCHHE
COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON (BYHKIINH.

B nosceonesnoil scuznu u npu uzyuenuu Opyux npeomemos:
COCTaBJISITh M PelIaTh YPABHCHUS M CHCTEMbI YPaBHEHUH MTpH
PEIICHUH HECIIOKHBIX MPAKTHUECKUX 3a71a4

Pewamv payuonanvhvle, nokasamenvbHoie u 102apu@dmuieckue
VPABHEeHUs U HepaseHCcmea, npocmetiuiue UppayUoHaIbHole U
mpu2oHOMempuiecKue yYpaeHe s, HepaseHCcmed U ux
cucmembl,;

UCNONb3068aMb MEMOObl PEULeHUsl YPABHEHUIL: NPUGeOeHuUe K
8UQY

«npou3eedeHUe pagHo HYII0» UL KYUACIMHOE PABHO HYTIOY,
3ameHa nepemeHHbIX;

UCNONb308aMb MEMOO UHMEPBANO8 O peUleHUs HePAGEHCNE,
UCnoNbL3068amMsv epaguyeckuti Memoo OJisi NPUOIUNCEHHO2O
peweHus ypasHenuti U HepaseHcme;

u306pasicamo Ha MPULOHOMEMPULECKOU OKPYIHCHOCTU
MHOMHCECMBO PeUleHUl NPOCMeEUUUX

MPUSOHOMEMPUUECKUX YPAGHEHUI U HEPABEHCME, GbINOJIHAMb
omoop KopHell YpasHeHUll Ul peuleHull Hepagencme 6
coomeemcmeuu ¢ OONOJIHUMENbHBIMU YCIOGUAMU U
02PaAHUYEHUAMU.

B noseceonesHotl sxcuznu u npu uzyyeHuu opyeux yueOHsix
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npeomemos:

— CcoCmaenams U peulams ypasHeHus, CUCeMbl YPAGHEeHUU U
HepaseHcmea npu peuleruu 3a0ay Opyeux y4eonvix
npeomemos;

— UCNONB308AMb YPAGHEHUS U HEPABEHCMBA 01 HOCMPOEHUS U
UCCNe008aAHUSL NPOCMENUUUX MAMEMAMUYeCcKUx Mooeell
PEeanbHbIX CUmyayuil Uiy NPUKIAOHbIX 3a0ay, yMemb

— UHMEPNPemupo8ams NOLYYEHHbII NPU peuleHUY YPaeHeHUs,
HepaseHCcmaa Uiy CUCmembl pe3yibmam, OYeHU8amny e2o
npasoonooodue 8 KOHMeKcme 3a0aHHOU PealbHOU CUMYayul
UNU NPUKIAOHOU 3a0a4u

Dyukyuu

— OmnepupoBath Ha 6a30BOM yPOBHE MOHSATHUSMH: 3aBUCUMOCTD

BEJIMYWH, (YHKIIMS, apTYMEHT U 3Ha4YCHHUE (PYHKITNH,
00J1aCTh OTIPe/IeTICHUS 1 MHOYKECTBO 3HAYCHUH (YHKITNH,
rpaduk 3aBUCUMOCTH, Tpaduk GyHKIIUU, HYIU (PYHKITUH,
MIPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTaHNE HA YHCIOBOM
MIPOMEXKYTKE, YObIBAHUE HA YUCIOBOM IPOMEKYTKE,
HauOoJbllIee U HaMEeHblIee 3HaueHrne (QYHKIINHN Ha
YHCIIOBOM MPOMEXKYTKE, Neproaudeckast QyHKIUs, TEPUO;
omepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSIMU: MpsAMas U
oOpaTHasi MPONOPLMOHATFHOCTh JIMHEWHAs!, KBaJJpaTU4YHasl,
norapuMuUeckas U nokazarenabHas QyHKIUH,
TpUTOHOMETpHUUYECKUe (YHKIIHH;

pacrno3HaBaTh rpaQUKu IeMEHTApHbBIX QYHKIIHMI: PAMOil 1
00paTHON POMOPIHMOHAILHOCTH, THHEWHOM, KBaAPATHUHOM,
norapu(pMUUEcKOil U oKa3aTeabHON QyHKIMIA,
TPUTOHOMETPUUECKUX (PYHKIIUA;

— Onepuposams NOHAMUAMU. 3A8UCUMOCHb 8ETUYUH, (DYHKYUS,
apeymenm u 3uavenue QyHKyuu, 001acms onpeodeneHus u
MHOIHCECMB0 3HAYEHUTI PYHKYUU, 2PAPUK 3A8UCUMOCTU,
epaghux pynxyuu, Hyau QyHKyuu, npomMerHcymxu
3HAKONOCMOAHCMBA, 803PACMAHUE HA YUCTO80M NPOMEICYMIKE,
YObIBAHUE HA YUCTIOBOM NPOMENCYMKe, HauboIbulee U
HauMeHbuee 3Havenue QYHKYUU Ha YUCTIO80M NPOMENCYMKeE,
nepuooudeckas yHKyus, nepuoo, Yemuas u Heuemuas
dyuryuu;

— onepuposamv NOHAMUAMU. NPAMAsL U OOPAMHASL
NPONOPYUOHATLHOCTY, TUHEUHAS,, K8AOPAMUYHAS,
Jloeapugmuueckas u noKazamenibHas QYHKYuuU,
mpusoHomempuieckue QyHKYuu,

— onpedensamo 3Havenue QYHKYUU no 3HAYEHUIO apeyMeHma npu
PA3IUYHBIX CROCOOAX 3A0aHUS PYHKYUU,

— cmpoums 2pagpury u3y4eHHbIX QYHKYUL,
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COOTHOCHTD TPa(KH 3IEMEHTAPHBIX (PYHKIIHIA: IPIMOH
00paTHON POTIOPIIMOHAIEHOCTH, JTHHCWHOM, KBAAPATHIHOM,
Jorapu(pMHUECKON U MOKa3aTeIbHOU (QyHKIUH,
TPUTOHOMETPHUYECKHX QYHKIUH ¢ HopMynaMu, KOTOPIMH
OHM 3a/1aHbl;

HaXOJUTh MO TpaduKy NpUOIMKEHHO 3HAYEHUS PYHKIIUU B
3aJlaHHBIX TOYKaX;

OTpEeNeNATh N0 rpaduKy cBOCTBA PyHKUUHU (HYIH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIINE U HAUMEHBIIINE 3HAYCHUS U
T.1IL.);

CTPOUTH 3CKH3 rpaduka GyHKINH, YIOBIECTBOPSIOMIEH
MIPUBEICHHOMY Ha0OPY YCIOBHH (MMPOMEXKYTKH BO3PACTAHMS
/ yObIBaHUSs1, 3HaUYeHNE (DYHKIIUU B 3aJJaHHOW TOYKE, TOUKH
AKCTPEMYMOB U T.11.).

B noeceonesnoii srcuznu u npu usyuyeHuu Opy2ux npeomemos:
OIpeNeNTh 10 IpauKaM CBOIMCTBA peanbHbIX IPOLIECCOB U
3aBHcUMOcCTel (HauOoJIbIINe M HAMMEHbIIINE 3HaYeHus,
IIPOMEXYTKH BO3pACTaHUs U YOBIBAaHUS, IPOMEXKYTKH
3HAaKOIOCTOSIHCTBA U T.I1.);

UHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM
MIPAKTUYECKON CUTYyalluu

OnuUCHIBaAmMb No 2pAuUKy U 6 NPOCMEUUUX CIYYAAX NO Gopmyie
noseoenue u ceolcmea QyHKyutl, Haxooums no epagpuxy
@yHKYyuu HauboILUIUE U HAUMEHbULUE 3HAYCHUSL,

cmpoums ICKuU3 epaguxa Gynkyuu, yoosiemaopsioweit
NpUBeOeHHOM)Y HabOPy YCI08ULL (NPOMENCYMKU
603pacmanusi/yovieanus, 3Havenue QyHKyuu 6 3a0aHHOU
mouke, MOUYKU IKCMPEMYMOB, ACUMNIMOMDbL, HYIU PYHKYUU U
m.o.);

pewams ypasHeHus, npocmeriuiue Cucmembvl YpaeHeHull,
UCNONBb3YSL CBOUCMBA PYHKYULL U UX 2PAPUKOS.

B nosceonesnoti socuznu u npu uzyuenuu opyeux yueonvix
npeomemos:

onpeoensims no epagukam u UCNOIb308aMb Olsl PeuleHUs.
NPUKIAOHBIX 3A0ay CBOUCMEA PEANbHbIX NPOYECCO8 U
3asucumocmell (HauboIvLUIUe U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObI8AHUS (DYHKYUU,
NPOMENCYMKU 3HAKONOCMOSHCMEA, ACUMNIONbL, NEPUOO U
m.n.);

UHMEPNPEMUPOBAMb CEOUCMBA 8 KOHMEKCMe KOHKPEMHOT
NPAKMUYecKol Cumyayuu,

onpedensams no epaguxam npocmeriuiue XapaKkmepucmuKu
NepuoOUYECKUX NPOYeCccos 8 OUOL02UU, IKOHOMUKE, MY3bIKe,
paouocesasu u 0p. (amnaumyoa, nepuoo u m.n.)

Inemenmol
MamemamuiecKoz2o
anaausa

OmnepupoBaTb Ha 0a30BOM YpOBHE NOHATHAMM: IPOU3BOIHAS
(GyHKLIMU B TOUKe, KacaTelbHast K rpaduky QyHKIHH,
MIPOU3BOIHAS (DYHKIUH;

OTpeNieNATh 3HaUeHUe MPOU3BOAHON (PYHKIIMM B TOUKE T10

Onepuposamv NOHAMUAMU: NPOU3BOOHAS (PYHKYUU 8 MOUKe,
KacamenvbHas K 2papuxy GyHKyuu, npouzsoonas hyHKyuu;
BbIUUCTAMb NPOUIBOOHVIO OOHOULEHA, MHO20YIeHd,
K8AOPAMmMHO20 KOPHS, NPOU3BOOHYIO CYMMbL PYHKYULL,
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M300paKEHUIO KacaTebHOM K rpauKy, MPOBEACHHON B
9TOU TOYKE;

pelIaTh HECI0KHbIE 3a7a4l Ha IPUMEHEHHUE CBSI3U MEXTY
MIPOMEXYTKaMHU MOHOTOHHOCTH M TOYKaMH 3KCTpEMyMa
(YHKIMH, C OTHON CTOPOHBI, U MPOMEXYTKaAMHU
3HAKOIMOCTOSIHCTBA U HYJISIMH IPOU3BOJHOM 3TON PYHKIINU —
C Ipyromu.

B nosceonesnoii srcuznu u npu uzyuenuu Opy2ux npeomemos:
MOJIb3YACh TpaduKaMu, CPaBHUBATh CKOPOCTU BO3PACTaHUS
(pocTa, MOBBILIEHUS, YBEJIUYEHHS U T.I1.) UIIM CKOPOCTHU
yObIBaHUS (TaleHUs, CH)KEHUS, YMEHBIICHUS U T.I1.)
BEJIMYMH B pealIbHBIX MPOIECCaX;

COOTHOCHTB I'pa(MKi peasbHbIX IPOLIECCOB M 3aBUCUMOCTEN
C MX ONHCAaHUSAMH, BKIIOYAIOIIUMH XapaKTEPUCTHKH
CKOPOCTH M3MEHEHHUs (OBICTPBIN POCT, MJIABHOE TTOHMKCHUE
U T.IL);

UCIOJIb30BaTh I'PpaMKH PeaIbHBIX IPOLIECCOB /IS PELLICHUS
HECJIOKHBIX NPUKIIAJHBIX 3a/1a4, B TOM YUCIIE ONPEAEIIss 110
rpauKy CKOpPOCTb X0/a Ipolecca

BLIYUCTAMND NPOUZBOOHBLE DIEMEHMAPHBIX QYHKYUL U UX
KOMOUHAYULL, UCHONb3Y5l CNPABOYHbBLE MAMEPUATDL,
uccnedosams 8 NPOCMEUUX CIYy4asx QYHKYuU Ha
MOHOMOHHOCMb, HAX0OUMb HAUOOIbUIUE U HAUMEHbUIUE
3HaueHust hyHKyuil,

cmpoumsv 2pagpuKu MHO2O4IeH08 U NPOCMEUUIUX
PAYUOHATLHBIX PYHKYULL C UCNOIb308AHUEM aANNapama
MaAmemMamuyecko20 aHaiu3d.

B noeceonesnotl sxcuznu u npu uzyuenuu opyux y4eOHwix
npeomemos:

peuams NPUKIAOHble 3a0adu U3 OUOI02UU, PUSUKU, XUMUL,
IKOHOMUKU U OPY2UX NPeoOMemos, C8s3aHHble C UCCIe008AHUEM
XapaxKmepucmuk peaibHblX NPOYeccos8, HAX0HCOeHUeM
HAUOOILUUX U HAUMEHbUIUX 3HAYEHUL, CKOPOCMU U YCKOPEHUS

UHmMepnpemuposams noJlyyeHHble pe3yIbmanbl

Cmamucmuka u
meopus
eepoamuocmelil,
Jl02UKa u
KOMOUHamopuka

OnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMH
OMHCaTEIbHBIMU XapaKTEPUCTUKAMU YUCIOBOTO Habopa:
cpenHee apupMeTHIeCcKOe, MeAnana, HauboJIblee 1
HauMEHbIIIee 3HAUCHUS;

omepupoBaTh Ha 0230BOM YpPOBHE MOHATUSIMH: YaCTOTa U
BEPOSITHOCTh COOBITHS, CITy4alHBIN BBIOOP, OTIBITHI C
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHSIMH;
BBIYHCIISATH BEPOSATHOCTU COOBITUI HA OCHOBE MOJCUETa

Hmemb npedcmasnenue o OUCKPEMHbIX U HENPePbIGHbIX
CYUAUHBIX BEIUYUHAX U PACHPEOeNeHUsX, O He3A8UCUMOCTIU
CYYAUHBIX BETUYUH,

umems npeocmasienue 0 MamemamuieckomM 0HCUOAHUU U
oucnepcuu Ciy4anblx 6eIUYUH,

umems npeocmasienue 0 HOpMaltbHOM pacnpeoenenu u
npuMepax HOpMAlbHO PACNPeOeseHHbIX CIYUAUHbIX 6ETUYUH,

nOHUMAmbs Cynib 3dKOHA bonbuux yucen u 6bl60p0’{H020
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YHcia UCXO/I0B.

B nosceonesnoti sorcuznu u npu uzyueHuu Opyeux npeomemos:
OIICHUBATh U CPAaBHUBATH B MIPOCTHIX CIIydasiX BEPOSTHOCTH
COOBITHH B peaJIbHOM KU3HU;

YHUTaTh, COTIOCTABIISTH, CPABHUBATH, HHTEPIIPETUPOBATD B
MPOCTHIX CIIydasiX peajbHbIe TaHHbIE, TPEJICTABIICHHEIC B
BHJIE TaOJIMII, JUarpamm, rpaukos

Memooa usmepeHusi 6eposIMHOCmell; UMemb NPeocmasieHue
00 YCII08HOT 6EPOAMHOCIMU U O NOJIHOU 8EPOSIMHOCTU,
NPUMEHAMb UX 8 PelueHUul 3a0ad,

umems npeocmasgieHue 0 8a}CHbIX YACMHBIX 8UOAX
pacnpeoeneHull U NPUMEHAMb UX 8 peuleHuu 3a0a4;

umems npeocmasienue 0 Kopperayuu Cay4atiHblX 8eIUYUH, O
JUHEUHOU pezpeccull.

B noseceonesnotl sxcuznu u npu uzyueHuu opyux npeomemos.
BLIYUCTAMb UTIU OYEHUBANL BEPOSMHOCMU COOLIMULL 8
PEanbHOU HCUSHU,

8b1OUPAMb NOOX00sUUE MEMOObl NPEOCNABICHUSL U
00pabomku OaHHLIX;

YMemb peuams HecloHCHble 3a0aiu Ha NPUMeHeHUe 3aKOHA
OonbuUX YUcen 8 COYUONoO2UL, CMPAX08aAHUU,
30pasooxpaneruu, obecneyeHuu 6e30naAcHOCMU HACeNleHUsl 8
Upe3sbIYALIHBIX CUMYAYUSX

Texcmoente 3a0auu

Pemrate Heco)KHBIC TEKCTOBBIC 3314 Pa3HBIX THUIIOB;
aHAJIM3UPOBATH YCIOBUE 3a/1a4H, TIPH HEOOXOIUMOCTH
CTPOHMTD ISl €€ PEUICHUS MaTeMAaTHYECKYIO MOJICTh;
MMOHUMATh U UCIIOJIH30BATh JUIsl PEIICHUS 3a1a4l
nH(}OpPMALINIO, TTPE/ICTABICHHYIO B BUJIE TEKCTOBOM U
CUMBOJILHOM 3aIlMCH, CXEeM, TaOIHIl, TharpamMmm, rpauKoB,
PHUCYHKOB;

JIEMCTBOBATH 10 AITOPUTMY, COJEPKAIIEMYCS B YCIOBHH
3aa4H;

WCIIOJIb30BATh JIOTUYECKUE PACCYKICHUS MIPU PEIICHUN
3aa4H;

Pewamu 3a0auu pazuvix munos, 6 mom uucie 3a0aiu
NOBbIUEHHOU MPYOHOCMU

8bLOUPAMb ONMUMATILHBLL MEMOO PeuleHus 3a0adu,
paccmMampusast paziuiHvle Memoobl,

CMpoums Mooeilb peulerusi 3a0a4u, npo8ooums
00Ka3amesibHble PaAcCyHCOeHUsL,

pewams 3a0ayu, mpedyowue nepebopa 6apuarHmos, NPosepKu
VC08ULL, 8b100PA ONMUMATILHO20 Pe3YIbmama,
AHATUBUPOBAMD U UHMEPNPEMUPOBAMb Pe3)TbMAambl 6
KOHmeKcme YC08Us 3a0ayu, 8blOUpams peueHusl, He
npomugopedaujue KOHMeKcmy;
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paboTaTh C H30BITOYHBIMU

yCJIOBHSIMH, BBIOHpAs 3 Bceld MHPOPMALIUH, TaHHBIE,
HEOOXOAMMBIE ISl PEIICHUS 3a/1a4H;

OCYILIECTBIISITh HECIIOKHBIIN MepedOp BO3MOKHBIX PELICHUH,
BBIOMpAsi U3 HUX ONTUMAJILHOE [0 KPUTEPHSIM,
c(hopMyIUPOBAaHHBIM B YCIOBUH;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYUECHHbBIE PELICHUS
B KOHTEKCTE YCJIOBHS 33/1a4M, BHIOMPATh PELICHUS, HE
MIPOTUBOpPEYAIINE KOHTEKCTY;

pelaTh 3a/1a4 Ha pacyeT CTOMMOCTHU MOKYIOK, YCIIYT,
MOE3/I0K U T.II.;

pelIaTh HeCI0XKHbIE 3a/]aui, CBA3aHHBIE C JOJIEBBIM
y4acTHEM BO BIIAJICHUH (PUPMOIA, TPEIIPUITHEM,
HEJIBUKUMOCTBIO;

pelaTh 3a/1a4y Ha MPOCThIE POLEHTHI (CUCTEMBI CKHJIOK,
KOMHCCHH) U Ha BBIUYUCIIEHUE CIIOXKHBIX MTPOLIEHTOB B
pa3JIMYHBIX CXeMax BKJIAJ0B, KPEIUTOB U UIIOTEK;

peliaTh NpaKTU4YecKue 3a/1a4u, TPeOyroIe NCIOJIb30BaAHUS
OTPULIATENIbHBIX YMCEN: Ha ONPEJEIICHHE TEMIIEPATYPhI, Ha
oTpe/iesieHue TOJ0XKEHUS Ha BpeMEHHO! ocH (10 Hallei 3phbl
1 TOCJIE),

Ha JBM)KEHHE JCHEKHBIX CPEICTB (MPUXO/pacxoy), Ha
oTnpeseNieHue TTyOHHBI/BBICOTHI U T.11.;

MCII0JIb30BaTh MOHATHE MacIITada sl HaXOKICHUS
pacCTOSHUN U IJIMH Ha KapTaxX, IUIaHaX MECTHOCTH, TUIaHax
MIOMEUIEHUH, BBIKPOHKaX, IpU paboTe Ha KOMIIbIOTEPE U T.I1.
B noeceonesnoti sxcuznu u npu usyuenuu opyux npeomemos:

— nepesooums nNpu peuleHun 3a0ayu UHGHOPMayuro u3z 00HoU

¢ opmwi 6 Opyeyro,

— UCNONB3YA NPU HEOOXOOUMOCIU CXeMbl, MAOIUYbL, epaPuKuU,

ouazpammol;
B nosceonesHotl scuzHu u npu uzydeHuu Opy2ux npeomemos.

— pewiams npakmuyeckue 3a0ayu u 3a0ayu uz opyux

npeomemos
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pelaTh HECIOKHbBIEC MPAKTUYECKUE 3a/1a41, BOZHUKAIOIIINE B
CUTYalHsIX
NOBCEIHEBHOU KU3HU

TI'eomempus

OnepupoBarh Ha 6a30BOM ypOBHE MOHATUSAMU: TOUKA,
npsiMasi, IJOCKOCTh B IPOCTPAHCTBE, NapalieIbHOCTh U
MEPIEHANKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEH;
pacro3HaBaTh OCHOBHBIC BU/IbI MHOTOTPaHHUKOB (TIpU3Ma,
MpamMuia, IpsSMOYTroJIbHBIN Mapansenenumnes, Kyo);
n300paxaTh U3yyaemble (GUTYpbl OT PYKU U ¢ TPUMEHEHUEM
MPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;

JenaTh (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTBIX 0OBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;
U3BJIEKaTh MH(OPMALIMIO O IPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, NpeaCTaBICHHYIO Ha YepTeKax U
PHUCYHKaX;

IpUMEHATH TeopeMy [Indaropa npu BEIYMCIEHUH HIEMEHTOB
CTEpEOMEeTPUYECKUX (pUryp;

HaXO0JUTh 0OBEMBI U IIOLIA/IU TIOBEPXHOCTEH MPOCTEHIINX
MHOTOI'PaHHHUKOB C IIPUMEHEHUEM (popMyI;

pacro3HaBaTh OCHOBHbBIE BU/IbI T€J BpallleHUs (KOHYC,
IUIUHIp, cepa u map);

HaXO0JIUTh 00BEMBI U IUIOLIA/I TTOBEPXHOCTEH MPOCTEHIINX
MHOTOI'PaHHHUKOB U T€JI BPAIlEHUs ¢ IPUMEHEHHEM (POPMYIL.
B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:
COOTHOCHUTb a0CTPAaKTHBIE T€OMETPHUECKUE MOHATUS U
(baxThl ¢ pealbHbIMU )KU3HEHHBIMU 00bEKTaMH U
CUTYallUsMU;

Onepuposamv NOHAMUAMU: MOYKA, NPAMAS, NIOCKOCMb 8
nPoOCmMpancmee, napanilelbHoCy U NEPReHOUK)IAPHOCID
APAMBIX U NIOCKOCMEl;

npUMeHAmMb OJisl peueHus 3a0ay 2eomempudeckue Gaxmol,
eciu ycio8usi NpUMeHeHUs 3a0anbl 8 A8HOIL hopme;

pewams 3a0a4u Ha HAX0HCOeHUe 2e0MeMmpPUIecKUX 8eUdUH No
006pazyam unu aneopuUmmam;

denamu (8bIHOCHbBIE) NIOCKUE YePMEIHCU U3 PUCYHKOB
00BeMHBIX pueyp, 8 MOM YUCTe PUCOBAmMb 8UO CEEPXY, COOKY,
CMpoUms ceuenuss MHO202PAHHUKOB,

U381eKAMb, UHMEPNPEMUPOBAMb U NPE0OPA306bIBAND
uHGopmMayuro 0 ceomempuyecKux gueypax, npeocmagieHHyo
Ha Yyepmescax;

NPUMEHAMb 2eoMempuyeckue akxmol 0Jis peulenus 3a0ay, 6
MOM YUcjie NPeOnoaa2aruux HeCKOIbKO WUa208 PeueHUs;
ONUCHIBAMb 83AUMHOE PACNOJIONCEHUE NPSAMBIX U NIOCKOCMEl 8
npocmpancmee;

Gopmynuposams ceolicmea u NPUHaKu Gueyp;

O00KA3bIBAMb 2eOMEMPULECKUE YIBEPHCOCHUSL,

e1ademsv CMaHOapmHoll Kiaccuguxayuei npoCcmpaHCmeeHHbIX
Gueyp (nupamuoewi,

npUsMbl, napaiierenuneosl); Haxooums 00vembvl U NIOWAOU
NOBEPXHOCIEN 2eOMEMPUYECKUX MeT C NPUMEHEHUEM (POPMYIL;

BbIHUCTIAAMb pACCMOAAHUA U )2]Ibl 6 NPOCMPAHCMEBE.
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HCIMOJIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (DUTYP AJISl PEHICHHUS THUITOBBIX 3a/1a4
MPAKTUYECKOTO COAEPKAHUS;

COOTHOCHTb IUIOMIAAN TOBEPXHOCTEN TEI OJMHAKOBOM
(hopMBI pa3IUYHOTO pa3mMepa;

COOTHOCUTH 00bEMBI COCYIOB OJIMHAKOBOM (POPMBI
Pa3IMYHOrO pa3Mepa;

OIIEeHUBATH (POPMY MPABUILHOTO MHOTOTpaHHUKA MTOCTIE
CIIUJIOB, CPE30B H T.II. (OMPEACNIATh KOJUYECTBO BEPIIIHH,
pebdep U rpaHeil MoydeHHbIX MHOTOTPAHHUKOB)

B nosceonesnoti sorcuznu u npu uzyyeruu oOpyeux npeomemos.
UCNONb308AMb CEOUCMBA 2EOMEMPUYECKUX Pu2yp 01 peulenus
3a0a4 npaKmu4ecko2o Xapakmepa u 3a0ay u3 opyeux
obnacmeti 3HAHUL

Bexmoput u
Koopounamuwl 6

OmnepupoBaTh Ha 6a30BOM YPOBHE TIOHITHEM JEKAPTOBBI
KOOPJAMHATHI B MPOCTPAHCTBE;

Onepuposams NOHAMUAMU 0EKAPMOBbl KOOPOUHAMDbL 8
npocmpancmee, 6eKmop, Mooyib 6eKmopd, pageHCcmao

hpocmpancmee HAXOJIUTh KOOPIMHATHI BEPIINH Ky6a W MPSIMOYTOIBHOTO BEKMOPO8, KOOPOUHANMBL 8EKMOPA, Y20]l MENCOY 8EKMOPAMU,
napasuieenuena CKAIAAPHOE NpoussedeHue 6eKmopos, KOJIUHeApHble 8eKMOopbl,
HAX00Umv paccmosiHue Mexicoy 08YMsL MOUKAMU, CYMMY
BEKMOPOB U NPOU3BEOCHUE BEKMOPA HA YUCO, V2Ol MeHCOY
BEKMOPAMU, CKAIAPHOE NPOoU3BedeHUe, PACKIAObIBANb BEKMOP
1O 08YM HEKOJLIUHEAPHbIM 8EKMOPAM;
3a0a8amv NJIOCKOCHb YPAGHEHUEM 8 0eKAPMOBOU cucmeme
KOOpOuHam;
peuams npocmeiiuiue 3a0a4u 88edeHuem eKmopHo2o bazuca
Hcmopus OnuceiBaTh OT/AEIbHBIC BBIIAIOIINECS PE3YIIbTATHI, Ilpeocmasnamo 6K1a0 8610AIOUUXCI MAMEMANUKOS 8
MAMEMAMUKU IIOJIYYEHHBIE B X0OI€ pa3BUTH MaTEMAaTUKU KaK HAYKH; pazsumue MamemMamury U UHbIX HAYYHbIX oOacmel;
3HATh MPUMEPHI MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB B NOHUMAmMb pPOb Mamemamuxu 6 passumuu Poccuu
CBSI3U C OTEUYECTBEHHOW U BCEMUPHOU UCTOPHUEH;
MOHUMATh POJIb MATEMATHKH B pa3BUTUU Poccun
Memoowt [IpuMeHsTh U3BECTHBIE METOBI IIPH PEIICHUH CTaHAAPTHBIX Hcnonvzoamov 0CHOBHbIE MemMOObl 00KA3AMENbCME,
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mamemamuKu

MaTEMaTHYCCKUX 3aJa4,

3aMCYaThb U XapaKTCPU30BATb MATCMATUUCCKUC
3aKOHOMEPHOCTH B OKPYKAOUIEH I€MCTBUTEILHOCTH;
MPUBOJUTH TPUMEPHI MATEMATHYECKNX 3aKOHOMEPHOCTEN B
MIPUPOJE, B TOM YHUCIIE XapaKTEPHU3YIOIIUX KPACOTY U
COBEPIIECHCTBO OKPYKAIOIIEr0 MUPa U MTPOU3BEACHU I
HCKYCCTBA

nPOBOOUNDb OOKA3AMENLCMEO U BbINOJIHAMb ONPOBEPAHCEHUE,
NPUMEHSMb OCHOBHBLE MEMOObL PeuleHUsi MAMeMaAmu4ecKux
3a0a4,

HA 0CHOBE MAMEMAMUYECKUX 3aKOHOMePHOCMel 8 NPUPooe
Xapaxkmepuzo8ams Kpacomy u CO8ePULEHCMBO OKPYHCAIOULe20
MUPA U NPou38edeHuUll UCKYCCMed,

NPUMEHAMb NpOCmeliuiue NPo2PamMMHble CPeOCma8d U
INEKMPOHHO-KOMMYHUKAYUOHHbLE CUCEMbL NPU PEULeHUU
Mamemamu4eckux 3a0ay
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Coaepxanue npeamera «MaremaTuka»

Conep:xanne kypca matematuku B 10—11 kiaccax.
OcHoBHas 0a3oBasi nporpamMma

B coorBercTtBUM ¢ mnpuHATONM KoHuenuuen pa3BUTHS MaTEMaTUYECKOTO
oOpazoBanus B Poccuiickoit denepannu, MaTeMaTH4eckoe 00pa30BaHUE PEIIACT, B
YaCTHOCTH, CJICAYIOIINE KIIOUEBbIC 3aaUu:

— «IPEeOCTaBIATh KaXJAOMYy OOydarolieMycsi BO3MOXKHOCTh JIOCTHIKEHUS
YPOBHS MaTEeMaTUYECKUX 3HAHUM, HEOOXOAUMOro [ JajibHEeHIIei
YCTENIHOM )KU3HU B OOIIECTBEY;

— «obecreynBaTh HE00X0IMMOe CTpaHe YUCJIO0 BBITTYCKHUKOB,
MaTeMaTH4ecKas IOATOTOBKAa KOTOPBIX JOCTAaTOYHA JJIS MPOJOJIKEHUS
oOpa3oBaHWs B PA3IUYHBIX HAMNpPABICHUAX W JUISI  TPAKTHUECKOMN
NEATeIbHOCTH, BKJIIOYAs TMPENoJaBaHue MaTEeMaTUKH, MaTeMaTHYECKHE
UCCIe0BaHus, paboTy B chepe MHOOPMAIIMOHHBIX TEXHOJIOTHI U AP.»;

— «B OCHOBHOM o00ImeM H cpeaHeM o0meM o0pa3oBaHUU HEOOXOIUMO
IPEeIyCMOTPETh TOJIrOTOBKY OOyYalolmIMXcsi B COOTBETCTBUM C HX
3ampocaMd K  ypOBHIO TIOJATOTOBKM B  cdepe MareMaTHdecKoro
00pazoBaHUs.

Ha 6a3oBoM ypoBHe:

Beinyckuuk Hayuumtess B 10 — 11-m kimaccax: Jjisi MCHOJIB30BaHUS B
MOBCETHEBHOM XU3HU U OOECNEYEHHUS BO3MOKHOCTH YCIEIIHOTO IMPOJIOJKEHUS
oOpa3oBaHusi 1O  CHOCIHUAIBHOCTSAM, HE  CBA3aHHBIM C  TPUKIATHBIM
UCIIOJIb30BAHUEM MAaTEMaTHKH.

BbINTyCKHUK MOJIYYMT BO3MOKHOCTH HAYyUnThed B 10 — 11-m knaccax: ans
pPa3BUTHA MBIIJICHUS, HUCMHOJIb30BaHUA B MOBCEAHEBHOW KU3HU U oOOecredYeHUs
BO3MOXXHOCTH YCHEIIHOTO MPOJOJDKEHUS 00pa30BaHMs IO CIECIHAIBHOCTSIM, HE
CBS3aHHBIM C MPUKIIAIHBIM UCIOJIb30BAHUEM MATEMATHUKHU.

Ilenn ocBOeHUs MPOTpaMMBI 6a30BOTO YPOBHS — 00€CIIeYeHUE BO3ZMOKHOCTH
WCMOJIb30BAHUS MATEMATUYECKUX 3HAHUM W YMEHHMU B INOBCEIHEBHOW >KU3HHU U
BO3MOXHOCTH YCTIEIIHOTO TPOJOJDKEHUS 00pa30BaHMS IO CIECIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAIHBIM UCMIOJIb30BAHUEM MATEMATHUKHU.

[IporpaMmma mo maremaTuke Ha 0a30BOM YPOBHE IIpeJHA3HAYEHA JJIs
o0y4Jaromuxcs CpeaHel IIKOJIbI, HE HUCTBITHIBABIINX CEPHE3HBIX 3aTPYyAHEHUN Ha
MPEABIIYIIEr0 YPOBHS 00yUCHHUS.

OOyuaromuecs, oCylecTBIsAoNMe o0ydyeHre Ha 0a30BOM YPOBHE, JTOJKHBI
OCBOUTH OOIlME MaTEeMaTUYECKUE YMEHHUs, HEOOXOAMMBbIE i JKU3HU B
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COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHHM IMOJYy4YalOT BO3MOXKHOCTb H3YyUYUTh
npeaMer ray0oxe, ¢ TeM 4yToObl B JajbHEHIIEM NpH HEOOXOAUMOCTH H3y4aTh
MaTteMaTHKy JJisi Tpo(ecCuoHaIbHOTO MPUMEHEHUS.

AJire0pa 1 Ha4ya/1a aHAJIHU3A

IToBTOpenue. Pemenue 3anaq ¢ UCIIOIB30BAHUEM CBOMCTB YHUCENI U CUCTEM
CUHUCIIEHUS, AEJTMMOCTH, JI0JIEU U 4aCTeu, MPOLEHTOB, MOAYJIEN yuceln. Pemenue
3aad  C MCIIOJIb30BAHUEM CBOMCTB CTEIEHEW UM KOPHEHM, MHOI'OWICHOB,
npeoOpa3oBaHU MHOTOWICHOB U IPOOHO-PAIIMOHAIIBHBIX BBIPAKEHUH.

Pemenue 3aga4 ¢ MCMonb30BaHUEM T'pajyCHOM Mephl yria. Moaynb yucia
Y €r0 CBOMCTBA.

Pemiennie 3amay Ha JBWKEHHE U COBMECTHYHO pabOTy € IIOMOIIBIO
JUHEWHBIX M KBaJ[PATHBIX YPaBHEHUH M UX cUcTeM. PemieHue 3a1ad ¢ MoMOIIbIO
YUCJIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM TEPEeMEHHOH, C
IPUMEHEHUEM U300paKeHUsT YUCIIOBBIX MPOMEKYTKOB.

Pemienrie 3ama4 ¢ MCMOIB30BaHUEM YHCIIOBBIX (YHKIMH U UX TpadUKOB.
Hcnons3oBanue CBOMCTB M rpadUKOB JMHEWHBIX W KBaJAPATHYHBIX (DYHKIHA,
oOpaTHOW MNPOMOPIUOHAIBHOCTH U (PYHKIUU Y= Jx ['paduueckoe perieHue
YpaBHEHU U HEPABEHCTB.

Tpuronomerpudeckas OKPYKHOCTb, paouanHas mepa yeia. CHHYC,
KOCUHYC,  TaHI€HC,  KOmaHzeHc  TPOU3BOJIBHOTO  yIJa. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO M  CIEACTBUS W3  HEro. 3HA4YEHUs
TpUroHOMeTpudeckux GyHkiuii st yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270° (0;
nl6; nl4; nw/3; w/2 pan.). Dopmynvt croxcenUss MPUSOHOMEMPULECKUX GYHKYULL,
Gdopmynvl npueedenust, hopmyavl 080UHO20 aApeyMeHmA.

Hynmu d¢yHKIMKM, NOpOMEXYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
Hanbonbimee n HamMmeHbliee 3HadueHUe (GyHkiuu. Ilepuommueckue QyHKIHH.
YeTHOCTH U HEUETHOCTh QyHKUMHA. CrodicHbie hyHKyuu.

Tpuronomerpudeckune QyHKIHHA Y = COSX, Y = SINX, Yy =tgX. @yukyus 'y =
ctgx . CBoiicTBa U rpapyiku TPUTOHOMETPUUYECKUX (HYHKIIHMA.

ApPKKOCUHYC, AapKCHUHYC, apKTaHT€HC YHCIA. ApKKOmMaHeenc 4Yucia.
[Ipocreiimmne TPUrOHOMETPUUECKUE YPABHEHUA. PellleHne TPUroHOMETPUUECKUX
YPaBHEHHM.

ObpamHvle mpuecoHomempuyeckue QYHKYuU, ux ceoucmea u 2pagpuxu.
Pewenue npocmeviuiux mpuzonomempuyeckux HepaseHcms.

CreneHb ¢ IEWCTBUTENBHBIM MOKA3aTENIEM, CBOMCTBA cTeneHu. [Ipocrenmme
MoKa3aTeJIbHbIE ypaBHEHUS M HepaBeHCTBA. [lokazarenbHass (QyHKIOUS U ee
CBOMCTBa U TpaduK.

24



MyHuImnaibHOe OIOKETHOE 00IIe00pa30BaTENbHOE YIPEKICHIE —
cpenusist obmeoOpa3oBaTesnbHas mkona Ne 5 ropona Mckntnma HoBocnbnpekoii obmacti

Jlorapudwm umncna, cBoiicTBa sorapudma. [lecatuunsiii norapupm. Yucro e.
Hamypanonoui  nocapugm. IlpeobpazoBaHue JTOTapuPMUUECKUX BBIPAKECHUM.
Jlorapudmuueckue ypaBHeHUs: U HepaBeHCTBa. Jlorapupmuueckas GyHKUUS U ee
CBOICTBA U rpaduK.

Crenennas ¢yHkuus u ee cBoiictBa u rpadpuk. Hppanmonanbhbie
ypaBHEHUSI.

Memoo unmepesanos 071 peuieHus HepaGeHCcma.

IIpeobpazosanus epaguxos yukyuil: cosue 6001b KOOPOUHAMHBIX OCel,
pacmsagcenue U cocamue, Ompadcenue OMHOCUMENbHO KOOPOUHAMHBIX OCEel.
I'paguueckue memoowl pewienus ypasrenuil u Hepagencms. Pewenue ypasnenui u
HEepaseHCcme, CO0epHCaujux nepemeHHyI0 noo 3HaKOM MOOYJIL.

Cucmembl  NOKA3aMENbHBIX,  102APUPMUYECKUX U  UPPAYUOHATbHBIX
ypaeuenuti. Cucmembl NOKA3AMENbHBIX, J102APUPMUYECKUX HEPABEHCMS.

Bzaumno obpamuvie @ynxyuu. Ipaguxu ezaumno obpamuvix GyHKYULL.
Ypasnenus, cucmemvol ypasnuenuii ¢ napamempom.

[IpousBonnas ¢ynkinum B Touke. KacarenpHas k rTpaduky ¢GyHKIUH.
['eomeTprueckuii W (QUIHYECKUM CMBICT  MPOU3BOJTHOM. [IpousBoaHbIE
aneMeHTapHbIX QyHKUMHA. [Ipasuna oughgepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuii u puzuiecKuii CMulCIL.

[lonsitue o HenpepbIBHBIX (YyHKIMSIX. TOYKHM JKCTpeMyMa (MakcuMyma U
muHuMyma). MccrnenoBaHue »JIeMEHTapHBIX (QYHKIUMHA HAa TOYKH JKCTpEMyMa,
HamOoJbIIee U HAaMMEHBIIIEe 3HAaYEHHUE C TOMOIIBI0 MPOM3BOAHOU. [locmpoeHue
epaguxos Qynkyuti ¢ nomowwbo Npou3soonvix. llpumenenue npouzeooHoU npu
peuieruu 3a0a.

IlepBooGOpasznas. [lepsoobpasnvie sremenmapruvix @Gyukyui. Ilnowaos
Kpugonuneunotu mpaneyuu. Dopmynra Hviomona-Jleuonuya. Onpeodenennwiii
unmeepan. Bviuucienue niowaoeii niockux ¢gueyp u o6vemos men 8pawjeHus c
NOMOWbIO UHMe2pand.

I'eomerpusn

[loBTOopenue. Pemienwe 3amady ¢ TPUMEHEHHEM CBOWCTB (Quryp Ha
IJIOCKOCTU. 3a/Jlaud  Ha JO0Ka3aTeIbCTBO U IOCTPOCHUE KOHTPIPUMEPOB.
Hcnonp3oBanue B 3ajadax MPOCTEUINMX JIOTUYECKUX MNpaBwWil. PemeHue 3agay c
WCIIOJIb30BAaHUEM TEOPEM O TPEYroJIbHUKAaX, COOTHOIICHUI B MPSAMOYTOJbHBIX
TpPEeyroibHUKaX, (PAKTOB, CBSA3aHHBIX C YETbIpEXyroJbHUKamMu. Pemienue 3amau c
UCIOJIb30BaHUEM (AKTOB, CBSI3aHHBIX C OKPYKHOCTAMH. PemieHue 3agay Ha
U3MEPEHHs Ha IJIOCKOCTH, BBIYMCIIEHHE IJWH W Iuomaneu. Pewenue 3aoau c
NOMOUWBIO 6EKMOPOE U KOOPOUHAM.
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Harnannaa crepeomerpusi. @urypel u ux uzobpaxkenus (kKyO, mupamuia,
npusMa). OcHosHble nousmus cmepeomempuu u ux ceoticmea. CeyeHust Kyda u
TeTpa’apa.

Touka, TpsAMas ¥ TIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHH H
CIEACTBUS M3 HHUX. B3aWMHOE pacrolioKeHHWE TNPSAMBIX U IUIOCKOCTEH B
npocTpaHcTBe. [lapamienbHOCTh MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.
N300pakeHne MpoCTEHINX MPOCTPAHCTBEHHBIX (PUTYp HA IMIIOCKOCTH.

PaccrossHus Mexay ¢purypamu B pOCTPAHCTBE.

VYrie1 B ipocTpancTBe. [leprneHauKynsspHOCTD MPSIMBIX U MIIOCKOCTEH.

[Ipoeknus purypsl Ha TWIOCKOCTH. [Ipr3HAKK EPIEHIUKYIIPHOCTH TIPSIMBIX
M TUTOCKOCTEH B pocTpaHCcTBe. TeopeMa o Tpex MeprneHIuKyIspax.

MHoOrorpaHHHKH. [Tapamnenenunen. CaoiicTBa HPSIMOYT'OJIBHOTO
napayuenenunena. Teopema [ludaropa B mpoctpanctse. Ilpusma u nupamupa.
[lpaBunbHas mUpaMuga W TpaBwibHas mpusma. [Ipsimas mupamuma. DIEMEHTHI
NPU3MBbI ¥ [TAPAMHU/TBI.

Tena BpamieHus:: nUIUHAP, KOHYC, chepa u 1mmap. OCHOBHBIE CBOWMCTBA
OpsIMOTO KPYTrOBOTO HWJIMHAPA, MPSMOTO KpyroBoro koHyca. M3oOpaxkeHue Tten
BpallleHHs] Ha TIOCKOCTH.

IIpedocmaenenue 06 yceueHHOM KOHYcCe, ceueHusi KOHyca (napajieibHoe
OCHOBAHUIO U NPOX0Oosuee uepe3 6epuluny), cedeHus YyuruHopa (napaiienvHo u
nepneHoOuKyIapHo ocu), ceyenus wapa. Pazeepmka yununopa u xonyca.

Ilpocmetiwmue KomMOUHAYUU MHO20CPAHHUKOE U Mel BPAWEHUS MeHCOY
coboti. BeIUHCIICEHHE 3JIEMEHTOB IPOCTPAHCTBEHHBIX (GuUryp (pedpa, nuaroHaiu,
YTJIbI).

[1omaaer TOBEPXHOCTH TPABWIBHOW MUPAMHUABI W MPSIMOW TPU3MBL.
[Tnomane MOBEPXHOCTH MPSAMOr0 KPYroBOTrO LMIMHApA, MPSMOTO KpyroBOTO
KOHYcCa U I11apa.

[Tonsitue 06 oobeme. OOBEeM MUpamMUABl U KOHYCA, MPU3MBI U LIUIUHAPA.
O6bem mapa.

Ilooobnvie mena 6 npocmparcmee. COOTHOLIECHUS MEXIY TUIOMIAISIMHU
MOBEPXHOCTEH 1 00beMaMu OJOOHBIX TEJ.

Heudxcenuss 6 npocmpancmee: napanienvbHulil  NEPEeHOC, YEeHMPAnTbHAs
cummempus, CUMMEMPUs OMHOCUMENbHO Naockocmu, nogopom. Ceoticmea
ogudicenuti. I[Ipumenenue 0sudicenull npu peueHuu 3a0ay.

BekTopsl u koopauHaTel B mpocTpaHcTBe. CymMma BEKTOPOB, YMHOXKEHHE
BEKTOpa Ha YHWCIO, YroJ MeXay BekTopamu. KosnmmHeapHble W KOMILTaHapHbIE
BeKTOpBl. CranspHoe npouszeeoenue ekmopos. Teopema o pasnodxcenuu 6eKkmopa
no mpem HeKoMnianaphvim eexmopam. CkansapHoe npouzgeoenue GeKmopos 6
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Koopounamax. Ilpumenenue 6exmopoé npu peuwieHuu 3a0a4 HA HAXOHCOEHUe
paccmosnul, OIuH, niowaoel u 00vbemMos.

Vpasuenue nnockocmu 6 npocmpancmee.  Ypasnenue cghepvr 6
npocmpanucmee. Dopmyna 0N BbIYUCTIEHUS DPACCMOSAHUAL MeHCOY MOYKAMU 8
npocmpancmee.

BepositHOCTB U cTaTHCTHKA. PadoTa ¢ 1aHHBIMU

[ToBTOpeHue. Pemenne 3ama4 Ha TaOMMYHOE U TPaPUIECKOE TIPEICTABICHUE
JTaHHBIX. Vcriob30BaHUE CBOMCTB U XapaKTEPUCTHK YUCIIOBBIX HAOOPOB: CPEIHHUX,
HaMOOJIBIIIETO U HAMMEHBIIIETO 3HAUEHUS, pa3Maxa, ducnepcuu. Peuenue 3a0au Ha
onpeoenenue 4acmomsl U eposIMHOCMU cobbimull. Beiuucnenue eeposmuocmeti 6
ONbIMAX C PABHOBOIMONCHBIMU dNIeMEeHMAapHbIMU ucxooamu. Pewenue 3aoau c
npumereHuem Komobunamopuku. Pewenue 3a0au na evluucienue eeposimHocmel
He3a8UCUMBIX COObIMULL, NpUMeHeHUe QOPMYIbl  CIONHCEHUS  8ePOSMHOCEII.
Pewenue 3aoau c npumenenuem ouacpamm OJiinepa, Oepeda 8epoOSMHOCMEN,
Gopmynvl bepnynnu.

Vcnosnasa eeposmuocmou. Ilpasuno ymuoowcenus eeposmuocmei. Dopmyna
NOJHOU 8ePOSMHOCIU.

Jluckpemuvie cnyuaiinvle Genuuunsvl U pacnpedenenus. Heszasucumvie
cryyaunsle eenuyunvl. Pacnpedenenue cymmvl U npouzsedeHUs: He3A8UCUMbBIX
CHLYYAUHBIX BENUYUH.

Mamemamuueckoe ooicuoanue U  Oucnepcus — CIAVYAUHOU — BETUYUHDBL.
Mamemamuueckoe oocudanue u Oucnepcusi CyMMbvl CAYYAUHBIX  GEIUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanvnoe pacnpedenenue u e2o ceolicmaa.

Henpepuvisnvie  cnyuaiinvie  genuuuwnsl.  Ilonamue o  niomHocmu
seposimuocmu. Pasnomepnoe pacnpedenenue.

Ilokazamenvhoe pacnpeoenenue, e2o napamempbl.

llonsamue o HopmanvHom pacnpedenenuu. Illapamempsvl HOPMATLHOZO
pacnpeoenenus. Ilpumepsvl CayuaiHvlX BelUYUH, HOOYUHEHHBIX HOPMATLHOMY
3aKOHY (NO2peuHOCmb U3MePeHUll, POCI Yello8eKa).

Hepasencmeo UYeoviuesa. Teopema bepuyniu. 3axkon 6Oonvuwiux uucen.
Buvibopounviii memoo uzmepenus eeposmuocmei. Ponv 3axona 6orvuux uucen 6
Hayke, npupooe u oobujecmae.

Kosapuayua o0seyx cayyainvix eeruuun. Illowamue o Kosgguyuenme
koppenayuu. Coemecmuvle HAONOOEHUS 08YX CIYYAUHBIX GeauduH. BvlbopouHwiil
Koo guyuenm xoppenayuu.
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MecTo yueOHOro npeaMera B y4eOHOM ILIaHE

bazucHplii yueOHBIN (0Opa3oBaTeNbHBIN) TUTaH I WM3Y4YEHHs] TpeameTa

«MareMatuka» OTBOAUT Ha 0a30BOM ypoBHE OT 4 y4yeOHBIX YacOB B HEIEIIO B

10—11 xnaccax. IloaTomy Ha wu3ydeHHe aireOpbl W HavYal MaTeMaTH4YE€CKOIro

aHallIu3a OTBOAHUTCA HEC MCHEC 2,5 y‘l€6HBIX qaca B HCIACIIO B TCUCHUEC KaxKIAO0I'O0

roga oOydeHus s 6a30BOTO YpOBHs, Bcero He MeHee 85 ypokoB. Ha reomerputo
orBoguTCA 1,5 yyeOHBIX yaca B HENETIO B TEUEHHE KaXAOro roja oOy4deHHs IS

0a3oBoro ypoBHs (Bcero He MeHee 51 ypoka). i 6ojiee KaueCTBEHHOTO U3YUYCHHUS

matemaTukud B 10 — 11 kjacce Ha u3ydeHue anreOpbl U Hayajd MaTEMaTUYECKOTO

aHanu3a ¢ y4€TOM 4acoB 4acTH, (OpMUPYEMOH yYaCTHHKAMH OOpa3zoBaTEIbHBIX

OTHOIIICHUH OTBOJUTCA 4 qaca, a Ha TCOMCTPHUIO 2 qaca, UTOrO Ha H3YYCHUC

nmpeamMeTa «MaremaTuka» OTBOAUTCA 6 JacoB B HCACIIIO B TCUCHUC KaXXI0I'0 Ioga

oOy4eHUs.

PaCHpe,ZICJIGHI/IG y‘{€6HOI‘O BPCMCHHU IIPCACTABJICHO B Ta6JII/IIIC.

Knacce

KomnnyectBo yacos

Y4eOHuK ¢ yka3zaHueM HOMepa B IIepevHe

BT10J

B HEACITIO

10

216

6

1.13411.1
Maremaruka: anreOpa 1 Hadajla MaTEMaTUYECKOTO
aHaiM3a, reoMeTpus. Ainredpa u Havaa
MareMarnyeckoro aHanumsa. 10 — 11 kiaccbr
Anumos L A., Kansarun FO.M., TkauéBa M.B. u apyrue
AKIMoHEpHOE 00111eCTBO
«3narenscTBO «lIpocBemenue»
1134121
Maremaruka: anreOpa u Hayajia MaTeMaTUYECKOTO
aHanm3a, reomerpus. ['eomerpus. 10 — 11 kimacchbr
Aranacsu JI.C., byry3os B.®., Kagomues C.b. u gpyrue
AKIHOHEpHOE 00IIeCTBO
«M3narensctBO «lIpocBemnienne»

11

204

1.1.34.1.1.1
Maremaruka: anredpa ¥ Hadajla MaTeMaTHYECKOTO
aHajmu3a, reoMeTpus. Airedpa U Havaia
MaTeMaTrudeckoro aHanuza. 10 — 11 knaccel
Amumos I A., Kanarun FO.M., Tkauésa M.B. u npyrue
AKIIMOHEpHOE 00IIEeCTBO
«M3parenscTBO «lIpocsemenue»
1.1.34.1.2.1
Martemaruka: anredpa u Hayana MaTeMaTHUYECKOTO
aHanmza, reomerpus. ['eomerpus. 10 — 11 xaccer
Aranacss JI.C., byry3os B.®., Kagomues C.b. u npyrue
AK1MOHEpHOE 00IIeCTBO
«M3parenscTBO «lIpocBemenue»
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Yacts, ¢dopMupyemass yyacTHUKaAMU OOpa30BaTENIbHBIX OTHOIICHUH,
OTBOAUTCS HA CJICAYIOIINE BUBI I€ITEIbHOCTH:

— HWHAUBUAYAIbHBIE KOHCYJIbTALINH;

— MPOEKTHYIO AEATEIIBHOCTh YUYalIUXCH,

— KOPPEKTUPOBKY MPOMEXKYTOUHBIX PE3yJbTaTOB O0yUCHUS;

— paboTy ¢ OAapEeHHBIMU AETbMH,

U pealin3yeTcs yepes cieyronire GopMbl ypOKOB:

— MUHU-TIPOCKTHI;

— YPOKH-KOHCYJIbTAIUU;

—  YPOKH-3KCKYpPCHU;

—  YPOKHU-TIPAKTUKYMBbI;

— MPAKTUKYMbI Il PEUICHMS] 3a7a4 MOBBIIIEHHBIM TPYAHOCTHU, a TAKXKE HaA
KOHCYJIbTAIlMU TPHU TTOBTOPEHUH MPONIECHHOT0 MaTepuaia Jjs o0ecredeHus
WHJUBUIYAJBLHOTO TMOJX0/Ja Npu OOy4YeHHWHW MaTteMmaTuke, paldoTy Haj
OmMOKaMH JUIsI KOPPEKIMH PE3yJbTaToB OOyYeHMs, TpPYNIOBbIE WU
WHAMBUAYalTbHbIE COPEBHOBaHHUS (MaTemMaTHYecKue peratbl, abakw,
UCCJIeIOBAHNUSA) ISl TIOBBIIIIEHUS] MOTUBAIIMHU K U3YUYEHUIO MIPEAMETA.
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Conep:xanne npeagmera. Marematuka. 10 kiiace

AJure0pa 1 Ha4Ya/1a MATEMATHYECKOI0 aHAJIN3A

IToBTOpenue. Pemienue 3a1ad ¢ UCIOIb30BAHUEM CBOWCTB YKMCEN U CUCTEM
CUHUCIIEHUS, AEJIMMOCTH, J0JEU U 4YacTel, NMPOLEHTOB, MOAYJEH yucen. Peuienue
3aJ1ay C UCIOJb30BaHUEM I'PalyCHOW MEPHI yIIIa.

Pemenue 3amay Ha IBY)KCHHE U COBMECTHYIO pabOTy C TIOMOIIBIO TUHEHHBIX
U KBaJPAaTHBIX YPAaBHCHHH W MX CHCTEeM. PelieHue 3amad ¢ MOMOIIBIO YHCIIOBBIX
HEPABCHCTB M CHCTEM HEPABEHCTB C OJIHOH IEPEMEHHOH, C TNpPUMEHEHUEM
N300paKEHUST YUCIIOBBIX MPOMEKYTKOB.

Pemenue 3amgad ¢ MCMOJIB30BAaHUEM YHUCIIOBBIX (DYHKIMH W HX T'PaQUKOB.
Hcnonp3oBanue CBOMCTB W TpaWKOB JIMHCWHBIX M KBaJIPATHYHBIX (DYHKIHUH,
oOpaTHOM MpoNopIHOHANBHOCTH U QyHKIMHU. ['paduueckoe perieHue ypaBHCHHM
Y HCPABCHCTB.

TpuroHoMmerpuveckass OKPYKHOCTb, paduanuas mepa yeaa. Cunyc,
KOCUHYC, TaHTCHC, KOMAaH2eHC IIPOU3BOJIBHOTO yria. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO M CIEACTBUS W3  HEro.  3HA4YeHUs
TpuronomeTpudeckux pyukumid mis yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0;
nl6; wl4; w/3; n/2 pan). Dopmyavi crodxcenus MpueoOHOMeMmpUHecKux @QYHKYul,
G opmynvl npuedenus, hopmyavl 08OUHO20 apeyMeHmd.

Hynmu  Qynkium, npomMexxyTKu  3HAKOMOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonbimee n HamMeHsblnee 3HadeHue (yHKuuu. Ilepumonmdeckue ¢GyHKIUH.
YeTtHOCTH U HEYETHOCTh QYHKUMHA. CrodicHbie hyHKyuu.

Tpuronomerpuueckue ¢ynkiuu. Dyukyus. CBoiicTBa U Trpaduku
TPUTOHOMETPUYECKUX (YHKIIHM.

ApPKKOCHUHYC, apKCHUHYC, AapKTaHT€HC 4YuCla. ApKKOmaHweenc Hucid.
[Ipocreiimine TPUrOHOMETPUUYECKHUE YpPaBHEHHMS. PelieHne TpUrOHOMETPUUYECKHUX
YPAaBHEHHUM.

Obpamnvle mpucoHoMempuyeckue @YHKYuU, ux ceoucmea u 2epaguxu.
Pewenue npocmetiwiux mpuconomempuyeckux HepaseHcma.

Memoo unmepsanog 011 peuieHusl HepaseHCMmS.

IIpeobpaszosanus epagpuxoe @yHxyuil: co8ue 800.b KOOPOUHAMHBIX OcCell,
pacmsadcenue U cocamue, OMpaddceHue OMHOCUMETbHO KOOPOUHAMHBIX OCel.
I'paghuueckue memoowvl pewieHus ypasHenuu u HepaseHcms. Bzaumno obpamubvie
dyuxyuu. I paguxu e3aumno oopammuulx yHKyuil.

[IpousBonnass ¢ynkuuu B Touke. KacarenbHas k rpaduky QyHKIUH.
I'eomeTpuueckuit. u  Qu3nueckuit cmbicin  npousBoAHOW.  IIpousBogHbIE
aneMeHTapHbIX GyHKIUN. [Ipasuna oughpepernyuposanusl.
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Bmopas npouseoonas, ee ceomempuueckuii u puzuiecKuii CMulciL.

[Tonsitue o HenmpepbIBHBIX (QyHKIUAX. Touku sKcTpemMyma (MakCUMyMa W
MuHumyma). HccnenoBanue sieMEHTApHBIX (YHKIMNA Ha TOYKH SKCTpPEMyMa,
HauOoJIbIlIeE U HAaUMEHBIIIEE 3HAYCHUE C MOMOIILI0 MPOU3BOAHOUN. [locmpoeHue
epaguxos ynkyuti ¢ nomowpio Npou3soousix. llpumenenue npouzeooHou npu
peuteHuu 3a0au.

I'eomerpusn

[ToBropenue. Pemienue 3amad ¢ NOpUMEHEHHWEM CBOWCTB (Quryp Ha
IJIOCKOCTH. 3aJayd  Ha JOKAa3aTeJIbCTBO M IOCTPOEHHWE KOHTPIPUMEPOB.
Hcnonb3oBanue B 3ajjauax MPOCTEUINX JIOTUUECKUX MpaBuil. PemeHue 3amau c
UCIIOJIb30BAHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOUIEHUM B MPSIMOYTOJbHBIX
TpEeyroibHUKaX, (aKTOB, CBSA3AHHBIX C YETHIpEXyrojbHUKamMu. PemieHue 3amad ¢
UCIIOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPYXHOCTSMU. Perienue 3amgad Ha
U3MEpPEHUsl Ha IUIOCKOCTH, BBIYMCIICHHE JJIMH W IUiomaned. Pewenue 3aday c
NOMOUWBIO 8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpusi. @urypsl U ux u3obpaxeHus (Kyd, nupammuia,
npusma). OcHosHbie noHAmust cmepeomempuu u ux ceoticmea. CedeHus: Kkyba u
TeTpa’apa.

Touka, mpsiMasi U MJIOCKOCTh B MPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUU H
CIEACTBUS M3 HHUX. B3anMHOE pacroioXeHHe NpsIMBIX U IUIOCKOCTEH B
npoctpancTBe. [lapamnenpHOCTh NPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
N3o0paxenne mpocTeHInX MPOCTPAHCTBEHHBIX (PUTYp HA IUIOCKOCTH.

Paccrosinust Mexay purypamu B mpOCTPAHCTBE.

VYrael B ipoctpaHcTBe. [IepneH UKy pHOCTD NPSIMBIX U INTIOCKOCTEN.

[Ipoexrust purypsl Ha MWIOCKOCTh. [Ipr3HaKky MepreHUKYISIPHOCTH TIPSIMBIX
Y IUIOCKOCTEMN B IPOCTPAHCTBE. TeopemMa 0 Tpex NMeprHeHauKYIsIpax.

MHOrorpaHHHKHU. [Tapamnenenunen. CaoiicTBa PSIMOYT'OJIBHOTO
napaenenunena. Teopema [ludaropa B mpoctpanctse. [Ipusma u mmupamuna.
[IpaBunibHas mupaMuja U npaBwibHas mnpusma. lIpsiMas nupamuaa. DJIE€MEHTHI
MIPU3MbI U TUPAMUJIBIL.

Breruncienne »neMEHTOB TPOCTpPAHCTBEHHBIX (uryp (pebOpa, amaroHanw,
YTIIBI).

[Imoniaae MOBEPXHOCTH MPABUIBHOW MUPAMUIbI U IPSIMOW IPU3MBL.

Leudicenuss 6 npocmpancmee: NApPalleNbHbIU NEPEeHOC, YEHMPATbHAA
cuMMempus, CUMMEmpUs OMHOCUMENbHO niaockocmu, nogopom. Ceoucmea
osudicenuti. [Ipumenenue 08udCeHU NPU peuleHuU 3a0ad.

Bektopsl u xoopauHatsl B mpocTtpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHUE
BEKTOpAa Ha YHUCIO, Yrojl Mexay Bekropamu. KoiuimHeapHble W KOMILJIaHApHBIE
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BEKTOpBl. Teopema o pasnodcenuu 6eKkmopa no mpem HeKOMNIAHAPHLIM
8EKMOpPAM.

BepositHOCTB U cTaTHCTHKA. PadoTa ¢ 1aHHBIMU

[ToBTOpenue. Pemenue 3anau Ha TabiuuHOE U TpauuecKoe MpeCTaBICHHE
naHHbIX. Mcnonb30BaHne CBOMCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPETHUX,
HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAUYEHUsI, pa3Maxa, oucnepcuu. Pewenue 3adau na
onpeoenenue 4acmomuvl U eepoamHocmu cobvimuu. Pewenue 3adau c
npumeHeHuem Komobunamopuku. Pewenue 3a0ay na evluucienue eeposmuocmell
He3a8UCUMBIX CODbIMULL, NPUMeHeHUe YOPMYIIbl CLONHCEHUS 8EPOSIMHOCTIEI.

Jluckpemuvie cnyuaiinvie Genuuunsvl U pacnpedenenus. Heszasucumvie
cryyaumsle eenuyuHvl. Pacnpedenenue cymmsl U npouzsedeHuUs: He3A8UCUMbBIX
CILYYAUHBIX 8ETUYUH.

Mamemamuueckoe ooicuoanue U Oucnepcus — CIAYHYAUHOU — BETUYUHDBL.
Mamemamuueckoe ooxcudanue u Oucnepcusi CyMMbvl CAYYAUHBIX — GETUYUH.
T'eomempuueckoe pacnpeodenenue. bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuvisnvie  cnyuaiinvie  genuuunsi.  Ilonamue o  niomHocmu
seposimuocmu. Paenomepnoe pacnpedenenue.

Ilokazamenvhoe pacnpedenenue, e2o napamempul.

llonamue o HopmanvHom pacnpedenenuu. Illapamempovl HOpPMATLHOZO
pacnpeoenenus. Ilpumepsl cayuaiHvlx GelUYUH, HOOYUHEHHBIX HOPMATLHOMY
3aKOHY (NO2PeuwHOCmb U3MEPEHUll, POCI Yello8eKa).

Kosapuayua o0eyx cnyuaunvix eenuuun. Ilonamue o kodgguyuenme
koppensayuu. Coemecmuble HAOAOOEHUS. 08YX CAYUAUHLIX 8eluduH. BvibopouHvlil
Ko3¢huyuenm xoppenayuu.
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Pe3yabTaThl 00yyenusi matematuke B 10 kiacce

/o

Conepxxanue
MaTepuaa

XapakTepucTriKa OCHOBHBIX BUJIOB JICSITEIIbHOCTH yYeHUKA (HA
YpOBHE Y4€OHBIX JIEHCTBHIN)

Anredpa u Hayajga MaTeMaTHYECKOTO aHAJIHM3a

JleicTBUTEIbHBIC
qucia

Haxomuts CyMMY 0eCKOHEYHO yObIBatomIe
reoMerpuueckoil mporpeccuu. IlepeBoauTh OGECKOHEUHYIO
MIEPUOIUICCKYIO IPOOb B OOBIKHOBEHHYIO JPOOb.

[IpuBoauTh MIPUMEPBI (naBatpb ornpezeNeHue)
apuMeTHYeCKuX KOpHEH HaTypalbHOW CTEIEHHU.

[IpuMenaTs  mpaBumna  JEUCTBHH € paJUKaIaMH,
BBIPAKEHUSIMU CO CTENEHSIMHU C PallMOHAIBHBIM IOKa3aTeaeM
IIPU BBIYMCIEHUSAX U IPE0OPa30BaHUAX BbIPAKEHUIN

Crenennas GyHKIMS

[lo rpadukam creneHHbIX (QyHKIUN (B 3aBUCHMOCTH OT
MOKa3aTess CTETeHN) OMUChIBAaTh UX CBOMCTBA (MOHOTOHHOCTD,
OTPaHUYEHHOCTb, YETHOCTh, HEYETHOCTD ).

Crpouth cxemaTHuecku TpaduK CTENEHHOW (QYHKIUU B
3aBUCUMOCTH OT TMPUHAJUIEKHOCTH IOKa3aTessl CTeNeHH (B
AQHAINTUYECKOM 3amucH paccMaTpuBaeMoil (QyHKUMH) K
OJIHOMY M3 PpacCMaTpUBAEMbIX YHCJIOBBIX MHOXECTB (IIpU
NIOKa3aTeNsX, MPUHAAIEKAIINX MHOXKECTBY LIEIBIX YUCEIl, IIPH
TrOOBIX JIeHCTBUTENBHBIX IIOKAa3aTeNsAX) M MEpeducisTh €
CBOMCTBA.

[IpuBoANTE IpUMEPHI CTENEHHBIX (QYHKUUH (3alaHHBIX C
MOMOIIbI0 (GOpMYITBI WK rpaduKa), 00JIaTaIoONUX 3aJaHHBIMHU
CBOMcTBaMU (HapuMmep, OrpaHUYEHHOCTH). Pa3bsCHATH CMbICI
IIEPEYUCIICHHBIX  CBOMCTB.  AHaJIM3UpOBaTh  IIOBEICHHE
(GyHKIUI Ha pa3IMYHbIX y4acTKax 00JacTy ONpe/ieIeHusl.

PacnioznaBate PaBHOCHIIbHBIE peoOpa3oBaHus,
npeoOpa3oBaHus, MPUBOISIINE K YPaBHEHUIO-CIIEICTBUIO.

Pemare nmpocreiiine  HMppalMOHAIBHBIE  YPABHECHMS.
Pacno3naBare rpadguku M CTpPOUTH TIpadUKU CTENEHHBIX
GyHKIMI, MCHOB3ys TpadoroCTPOUTENH, W3YydaTh CBONCTBA
dbyHKIMit 10 UX TpaduKam.

Bemonnate  npeoOpa3oBaHus  rpadUKOB  CTENEHHBIX
GbyHKIMIA: mapanienbHbIi IepeHoc.

[IpumeHsTH CBOWCTBA CTENEHHON (DYHKUMU NPU peLeHUH
IPUKJIAJHBIX 33134 U 33734 HOBBIIICHHOMN CJIOKHOCTH

IlokazarenbpHas
byHKIHSA

ITo rpadukam noxazaTenbHONH (YHKLUUU ONUCHIBATh €&
CBOICTBa (MOHOTOHHOCTh, OTPAaHUYEHHOCTb ).

[TpuBoauTH MpUMepHI MOKa3aTeabHON (PYHKUIUH (3aAaHHOM
¢ mnomomplo Gopmynasl wnM  rpaduka), obranaromen
3aJaHHBIMM  CBOMCTBaMu  (HampuMmep, OTPaHUYEHHOCTH).
Pa3bsCHATH CMBICI IEPEYMCIIEHHBIX CBOMCTB.

AnHanu3upoBaTh TOBeJAeHHE (YHKUMH Ha pa3IMyHBIX
y4JacTKax o0JIacTH OTpeAeIeHHUS.

Pemare  mpocreiiline — mokKas3aTeNbHbBIE  YpaBHEHMS,
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HEPaBEHCTBA U UX CUCTEMBI.

Pemrats [I0Ka3aTeIIbHbIC YpaBHEHUSA MeTOJaMu
Pa3I0KEeHUsT Ha MHOKHUTENH, CIOCOOOM 3aMEHbI HEM3BECTHOTO,
C WCIIOJIb30BAaHHEM CBOWCTB (YHKIWH, peIIaTh YpaBHEHUS,
CBOJSILIMECS K KBAJPATHBIM.

Pacno3naBate rpaduku u CTpOoUTh rpaduk MOKa3aTeIbHOM
(GYHKIMHM, WCHONB3Yys TpadornoCTPOUTENH, U3ydaTh CBOMCTBA
GyHKIMH 110 TpaduKaM.

@opMyIUpOBaTh TUNOTE3bl O  KOJIUMYECTBE KOpHEH
YpaBHEHUH, COJep)KalMX IOKa3aTelbHYyI0 (YHKIUIO, U
IIPOBEPSTH UX.

BoimonHaTe mpeoOpazoBaHus Trpaduka IOKa3aTeabHOU
(GyHKIMH: TapasienbHbII IepeHocC.

[IpumensaTs cBOMcCTBAa MOKa3aTENbHOM (QYHKUHUHM TIpH
pelIeHnN TPUKIaJAHbIX 3aa4

Jlorapudmuueckas
byHKIHS

Boinonuate npocreimune npeoOpazoBaHus
JOTapu(PMHUUECKUX BBIPAKEHUIH C WCIIOJIB30BAaHHEM CBOWCTB
norapuMoB, ¢ TOMOIIBIO GOPMYII TIepexoia.

[To rpaduky norapupmuueckoil QpyHKIIUU OMUCHIBATH €€
CBOMCTBAa (MOHOTOHHOCTh, OTPAHUYECHHOCTB ).

[IpuBoguTe  TIpuUMEpHl  JIorapuMHUUECKOW  (PyHKIIMH
(3amanHO# ¢ OMOIIBIO (OpMyIIBI WK Tpaduka), 00maarmen
3aJlaHHBIMA ~ CBOMCTBaAMHU  (HalpuMmep, OTPaHUYCHHOCTH).
Pa3bsacHATH CMBICT IEPEUNCICHHBIX CBONCTB.

AHanu3upoBaTh MOBEJACHHE (PYHKUUNA Ha pa3IUUHbIX
yyacTKax oO0JIacTH OIpeleieHus, CpaBHUBAThb CKOPOCTH
Bo3pactanus  (yObiBanms) — dyHkumit. — DopmynupoBaTh
OTIpe/IeNIeHNUs] IEPEYNCIIEHHBIX CBOICTB.

Pemats mpocreiimue norapudmMuueckue  ypaBHEHHS,
jgorapuMHuUecKie HEpaBeHCTBAa M UX CHCTeMbl. PemaTh
jorapuMUUEcKre ypaBHEHUS PA3INYHBIMUA METOJAMH.

PacnioznaBatp rpaduxu u CTPOUTH rpaduk
norapumuueckor (QpyHKIIUH, KUCIOJB3Ys TpadornoCTpoUTeENHy,
u3ydath cBoWcTBa (pyHKIMU 1O TpadukaM, (HopMyIHpoBaTh
TUNOTE3bl O KOJMYECTBE KOPHEH YpaBHEHHM, COJepKaIlux
aorapuMuUecKyro GyHKIIHIO, U IPOBEPATH UX.

IIpumensaTh cBoiicTBa jorapugmuyeckoi GYHKIUU TPH
pellleHny TPUKIAJHBIX 3aJad W 33aJa4  MOBBIIICHHOU
CJI0KHOCTHU

Tpuronomerpuieckue
(bopmyIbl

[lepeBoauTh TpasycHyi0 Mepy B PaJMaHHYIO U OOpaTHO.
Haxonuts Ha OKPYXKHOCTH I0JIO’KEHNE TOYKH,
COOTBETCTBYIOILEN JAHHOMY J€MCTBUTEILHOMY YHCITY.

Haxomuths 3Haku 3HauYe€HUN CHHYyca, KOCHUHYCA, TaHI'€HCa
qucia.
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BbIABIATE 3aBUCHUMOCTH MEXKIY CHHYCOM, KOCHHYCOM,
TaHI'€HCOM OJTHOTO U TOTO XK€ YIa.

[IpuMeHATs nNaHHBIE 3aBUCUMOCTH I JOKAa3aTeabCTBA
TOK/1€CTBA, B YACTHOCTHU Ha ONPEEIEHHBIX MHOKECTBAX.

[lpumensaTs Tpu TPeoOpPa3OBAaHUSIX W  BBIYHUCICHUSIX
(GOpMyIIBI CBSI3M TPUTOHOMETPHYECKUX (PYHKIUI YTIIOB a U —4,
dopmMynbl  ClioKeHUs,, (OPMYIIBI JBOHHBIX M IOJOBHHHBIX
yIJI0B, (OPMYIIBI MPHUBENCHHS, (GOPMYIIBI CYMMBI M Pa3sHOCTH
CHUHYCOB, CYMMBI U Pa3HOCTH KOCUHYCOB.

Jloka3pIBaTh TOKJECTBA, NMPUMEHSSA Pa3JINYHBIE METOJBI,
UCIIOJIB3YSI BCE U3yUEHHBbIE (DOPMYJIBI.

[IpumeHsaTh Bce HM3ydeHHbIE CBOMCTBA U (GOpMYJbl MpU
pelleHnr NPUKIAJHBIX  33Jad M 3aJad  IOBBINICHHOM
CJI0KHOCTH

Tpuronomerpuueckue
YpaBHEHUS

YMeTh HaxoguTh apKCHUHYC, apKKOCHUHYC, apKTaHTEHC
JNeHCTBUTENHLHOTO quca, IrPaMOTHO bopmynupys
oTpe/iesieHue.

[Ipumensats  Gopmynbl  JUIsI  HaXOXACHHUS  KOpHEH
ypaBHEHUH COS X = a, sin X = a, tg X = a.

YMeTp  pemiatb  TPUTOHOMETPUYECKHE  YpaBHEHHS:
JMHENHbIE OTHOCUTENFHO CHHYCa, KOCHHYyca, TaHTeHca yria
(umcnma),  cBomsmmMecs K KBaApaTHBIM W JAPYTUM
anreOpanvyeckM ypaBHEHUSIM II0CJIE€ 3aMEHbl HEH3BECTHOTO,
CBOJSIIIUECS K MpOCTEHIINM TPUTOHOMETPUUYECKUM
YPaBHEHUSM IOCJIE PA3JI0KEHUS HA MHOXKUTEIH.

[TpuMeHsTh BCe M3y4yeHHBIE CBOMCTBA U CIIOCOOBI PEIICHUs
TPUTOHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTB IPU PELICHUU
MPUKIATHBIX 33124

I'eomerpus

I'eomerpus Ha
IIJIOCKOCTH

@dopMynupoBaTh M JIOKa3bIBATh TEOPEMbI 00 yriie MEXIy
KacaTeJIbHOU M XOPOi, 00 OTpe3Kax MepeceKaronuxcs Xop/, O
KBaJ(paTe KacaTelbHOW; BHIBOAUTH (DOPMYIIBI IS BBIYHUCICHUS
YIIOB MEXKAY ABYMsl IEPECCKAIOUIMMUCS XOpAaMHU, MEXIY
JIBYMsl CEKYIIMMH, MpPOBEAEHHBIMH M3 OJHOW TOYKH;
(GopMyIUpOBATh U JOKA3BIBATH YTBEPXKACHHS O CBOMCTBAX W
NpU3HAKaX BIMCAHHOTO ¥ ONMCAHHOTO YETHIPEXYTOJIHHHUKOB;
pemate 3aJaddl C HCIOJIb30BAHUEM H3YYEHHBIX TEOpPEM H
bopmyi.

BeBOIMTE  OpMyNBI,  BBIp@XKAIOIIME  MEIHaHy |

OUCCeKTpUCY TpEYrojbHMKA 4Yepe3 €ro CTOPOHBI, a TaKxKe
paznuyHble GOPMYIIBI IUIOMIAIN TPEYTOJIbHUKA.

[TapamiensHOCTB
MPSAIMBIX U IJIOCKOCTEN

[lepeuncasaTe ocHOBHBIE (UTYpPBI B MPOCTPAHCTBE (TOUKa,
npsMasi, IJIOCKOCTh), (OPMYIHUPOBATH TPH AKCHOMBI 00 HX
B3alMHOM DACIIOJIOXKEHUH U WIIIOCTPUPOBATh 3TH AKCHOMBI
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IpUMEpaMU U3 OKPYKaroIeil 00CTaHOBKH.

@opMyaMpoBaTh U JIOKa3blBaTb TEOPEMY O IUIOCKOCTH,
MPOXOAIIEH YEPE3 NPSIMYIO M HE JIKAIYIO Ha HEW TOYKY, U
TEOpEMY O  IUIOCKOCTH,  HpPOXOASIIEd  uepe3  JBe
[ePECEKAIOIINECS TIPSIMBIE.

@opMyIMpPOBaTH OIPENEICHUE NapauUIEIbHBIX MPSIMBIX B
IpOCTPAaHCTBE, (OPMYTUPOBATH M JOKA3bIBATh TEOPEMBI O
napayieNbHBIX MPSIMBIX; OOBSICHAT, KAKHE BO3MOXKHBI CITydan
B3alMHOTO  pAacCIOJIOKEHHUS TpsIMOM W IUIOCKOCTH B
IPOCTPAHCTBE, U NMPUBOAUTH WUIIOCTPUPYIOIIME MPUMEPHI U3
OKpyXaroiied 00CTaHOBKH; (OPMYJIHPOBATH OMpEAeTIecHUE
NapajuleJIbHBIX NOPSIMOM U IUIOCKOCTH, (OPMYIHpOBaTh U
JIOKa3bIBaTh YTBEPXKJACHUS O NapalIeIbHOCTU TMpSMOM U
IUIOCKOCTH (CBOMCTBa W TMpH3HAK); pemarb 3aJadyd Ha
BBIUMCIICHUE U JIOKA3aTEeJIbCTBO, CBSI3aHHBIE CO B3aMMHBIM
PacMoJIOKEHNUEM MPSIMBIX U TUIOCKOCTEH.

OOBACHATb, KaKhe BO3MOXHBI CIydad B3aMMHOIO
pacCIOJIOKEHUS JBYX NPSIMBIX B MPOCTPAHCTBE, U TPHUBOJUTH
WUTIOCTPUPYIOIINE TpUMEpHI; (HOPMYIHUpOBaTh OINpeiesieHUue
CKPEILMBAIOIIUXCS MPAMBIX, (OPMYIUPOBATh U JOKa3bIBaTh
TEOPEMY, BBIPAXKAIOLIYIO0 MPU3HAK CKPEIIUBAIOIINXCS MPSIMBIX,
U TEOpeMy O IUIOCKOCTH, TMPOXOASIIEeH uYepe3 OJHY U3
CKPEIIMBAIONIUXCS MPSIMBIX U MApAJJIEIBHONW APYTrol MpsSMOM;
OOBSACHATH, KaKue JBa Jyya Ha3bIBAIOTCS COHAIPABJICHHBIMH,
dopMynupoBaTh U J0OKa3blBaThb TeopeMy o0 yriax c¢
COHAIpPABJICHHBIMU CTOPOHAMM; OOBICHSITH, UYTO HA3bIBACTCS
YIJIOM MEXIY MEepPECeKAIONIMMUCS MPSAMBIMU U YIIIOM MEXIY
CKpCIMBAIOIIUMHCA  MPSMBIMHM;  pelaTh  3ajJjadyd  Ha
BBIUMCIICHHE U JI0KA3aTEJIbCTBO, CBS3aHHBIE CO B3aWMHBIM
PaCMOJIOKEHUEM ABYX MPSMBIX U YIIIOM MEX]y HUMHU.

DopMyapoBaTh ornpezeneHue napajuienbHbIX
IUIOCKOCTEH, (OpMYyTUpOBaTh U JOKAa3bIBaTh YTBEPXKACHHUS O
OpU3HaKe W CBOMCTBaX  MapajjIeNIbHBIX  IJIOCKOCTEH,
UCIIOJIb30BATh ATH YTBEPKACHUS MPU PELICHUH 3a/1a4.

OObscHATb, Kakas (urypa Ha3bIBaeTCs TETPAdIpPOM U
Kakas mapajulelIelUIeoM, TOKa3blBaTh Ha 4YEpTekax W
MOJIETISIX UX DIIEMEHTHI, N300paxkaTh 3TU (PUTYPHI HA PUCYHKAX,
WUIIOCTPUPOBATh C WX TOMOIIBIO pa3jWyHbIe CIy4au
B3aUMHOTO  pAaCIOJIOKEHUSI MPSIMBIX W IUIOCKOCTEH B
MPOCTpaHCTBE; GOPMYTUPOBATH U JOKA3bIBaTh YTBEPKACHUS O
CBOMCTBaX MapalUieNienumneaa; OOBSICHITh, YTO HAa3bIBACTCS
CeUeHHEeM TeTpadapa (mapajjieNienuiesaa), pemars 3aJa4i Ha
MOCTPOCHUE CEUYEHHMH TeTpaj’Apa M MapajuleNienuiena Ha
4EepTEXKE.
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[lepneHUKYIAPHOCTD
HPSIMBIX U IJIOCKOCTEN

DopMyaupoBaTH OMpeNeiCHuEe  NEePHeHAUKYIISPHBIX
OpsIMBIX B TPOCTPAHCTBE;, (OPMYIUPOBATH U JIOKA3hIBATh
JIEMMY O TIEPIEHAUKYISIPHOCTH JABYX MapaJlIeIbHBIX MPSMBIX K
TpeTbell TpsSIMOi; (OPMYIHPOBATH ONpEACICHUE MPIMOH,
NePHEHANKYIIPHON K MIJIOCKOCTH, u MIPUBOTUTH
WUTIOCTPUPYIOIIME IPUMEPBl U3 OKpYy)Karoleld OOCTaHOBKH;
dopMynupoBaTh W JIOKa3bIBaTh TEOpPeMbl (MPAMYIO U
00paTHYI0) O CBSI3U MEXIY MapaUIeTbHOCTHIO MPSAMBIX U HX
NEePIEHANKYISIPHOCTHIO K TNIOCKOCTH, TEOPEMY, BBIPAKAIOIIYIO
MPU3HAK TEPIECHAUKYIIPHOCTH TMPSIMOM U IUIOCKOCTH, U
TEOpEeMy O CYIIECTBOBAHUU W EAWHCTBEHHOCTH TMPSMOH,
MPOXOSIIeH uYepe3 NaHHYI TOYKY W TEPHEHIAUKYISIPHOU K
JAHHOW TUIOCKOCTH; pelaTh 3aJadyd Ha BBIYUCICHUE U
JI0Ka3aTelIbCTBO, CBSI3aHHBIEC C MEPIECHIUKYISIPHOCTBIO MPSIMOM
U TUIOCKOCTH.

OOBICHATh, YTO TAaKO€ MEPHEHAWKYISP W HAKIOHHAS K
IUIOCKOCTH, YTO HA3bIBAETCSA MPOEKIMENW HAKJIOHHOM; 4YTO
HAa3BbIBAETCSl PACCTOSTHUEM: OT TOYKU JI0 TIJIOCKOCTH, MEXKTY
MapajuieTbHBIMA ~ TUIOCKOCTSIMH, MEXIy TapauieTbHbBIMU
IpSIMON U TJIOCKOCTBIO, MEKY CKPEIIMBAIOIINMHUCS MPSMbIMHU;
dopMynupoBaTb M JIOKa3blBaThb  TeopeMy O  TpéX
NEPICHIUKYIsApaXx W MPUMEHSATh €€ MNpH pelIeHUuH 3a/ad;
OOBSACHATH, YTO TaKOE€ OPTOrOHAJbHAs MPOEKUHS TOYKHU
(burypel) Ha TUIOCKOCTb, W JIOKa3bIBaTh, YTO MPOCKITUEH
IpsIMON Ha IUIOCKOCTbh, HETIEPIEHAUKYISIPHYIO K ATOM MPSIMOH,
ABIIETCS MpsAMasi; OOBSCHATH, YTO HA3BIBACTCS YIJIOM MEXIY
OpsIMOM M IJIOCKOCTBIO M KAakuM CBOWCTBOM OH 0OJajaer;
OOBSCHATH, UTO TAKOE IEHTPaTbHAS MPOESKIHA TOUKH ((pHUTyphI)
HAa TUIOCKOCTb.

OObscHATb, Kakasg (urypa Ha3bIBaeTCs JIBYTpaHHBIM
YIJIOM M KaK OH U3MepseTcs; I0Ka3blBaTh, YTO BCE JIMHEIHbBIE
yIJbl IBYTPAHHOTO yIJIa PaBHBI IPYT OPYTY; OOBSACHATH, UTO
TaKO€ YroJl MEXIy MepeceKarolUMHCS IJIOCKOCTAMU U B
KakuxX  TIpeaerax  OH  u3MeHsaercs;  (GopMmymnupoBaTh
OTpeJieNieHne B3aUMHO MEPIEHIUKYISPHBIX  IUIOCKOCTEH,
dopMynupoBaTh W JI0Ka3bIBaThb TEOPEMY O TpPU3HAKE
NEPIEeHIUKYISIPHOCTH JIBYX IUIOCKOCTEH; OOBICHITH, KakKoi
napasuieNenumnesn Ha3bIBaeTCs MPSIMOYTOJIHHBIM,
dbopMynupoOBaTh U T0KA3bIBATh YTBEPKACHUS O €0 CBOMCTBAX;
pemiate 3aJayd  Ha BBIYUCICHHWE M JO0Ka3aTeNbCTBO C
HCIIOJIb30BAHUEM TEOPEM O NEPHEHAUKYISIPHOCTH MPSAMBIX U
IJIOCKOCTEH, a TaKKe 3a/Ja4yd Ha MOCTPOCHUE CEUYECHMM MpsSMO
YTOJBHOTO Napajlieenuneaa Ha YepTexe.

Hcnonb30BaTh KOMIBIOTEPHBIE TPOTPAMMBI TIPU U3YYCHUU

37




MyHuImnaibHOe OIOKETHOE 00IIe00pa30BaTENbHOE YIPEKICHIE —
cpenusist obmeoOpa3oBaTesnbHas mkona Ne 5 ropona Mckntnma HoBocnbnpekoii obmacti

BOITPOCOB, CBA3aHHBIX CO B3aUMHBIM PACIIOJIOKCHUCM IPAMBIX
Y IJIOCKOCTEH B IPOCTPAHCTBE.

MHororpasHuku

OOBsicHATD, Kakas (UTrypa Ha3bIBAETCSI MHOTOTPAHHUKOM H
KaK Ha3bIBAIOTCSI €ro 2JEMEHTbl, KaKOd MHOIOTpaHHUK
Ha3bIBAETCS BBIITYKJIBIM, IIPUBOIUTH IIPUMEPBI
MHOTOTPAaHHHKOB,  OOBSACHATh,  KAaKOH  MHOTOTPaHHUK
Ha3bIBAETCSl MPU3MON U KaK HA3bIBAIOTCS €€ 2JIEMEHTHI, Kakas
IIpU3Ma Ha3blBACTCA IMpPSMOM, HAKIOHHOM, IPaBUIBHOM,
n300paxkaTh MPU3MBbl HA PUCYHKE; OOBSICHATH, YTO HAa3bIBAETCA
IUIONIA/IbI0  TOJHOW (OOKOBOM) TOBEPXHOCTU NPU3MBI U
JIOKa3bIBaTh TEOpPEMY O IUIOIIaJd OOKOBOM MOBEPXHOCTH
OpsIMOM  HpU3MBL; pelmaTh 337ayd  Ha BBIYMCIEHUE W
JI0Ka3aTeNbCTBO, CBSA3AHHBIE C TPU3MOM.

OOBACHATH, KAKOM MHOTOTPaHHUK Ha3bIBaeTCs MUPaMUAON
U KaK Ha3bIBaIOTCA €€ 3JIEMEHTHI, YTO Ha3bIBAETCS IJIOLIAAbIO
10JIHOM (OOKOBOM) MOBEPXHOCTH MUPAMHUIBI; OOBSICHATD, KaKast
MMpaMuia Ha3bIBaeTCs MPAaBUILHOM, TOKa3bIBaTh YTBEPKICHHE
0 cBoiicTBax e€ OOKOBBIX pEOEp U OOKOBBIX I'paHEl U TEOpeMY
0 TuIomaa OOKOBOM MOBEPXHOCTHU MPABUIBHONW MUPAMU/IBL;
OOBSICHATh, KaKOM MHOTOTPAaHHUK Ha3bIBAECTCS YCEUEHHOU
NUPAMHUION M KaK Ha3bIBAIOTCA €€ DIIEMEHTHI, JOKa3bIBaTh
TEOpeMy O TIUIOIaAu OOKOBOW TIOBEPXHOCTH MPABHIIBHON
YCEUEHHOM NUPAMU[BI, pelaTh 3aJa4d Ha BBIYUCICHHE U
JIOKa3aTeNbCTBO, CBA3AHHBIE C NMHUPAMHUAAMH, a TAKKE 3aJa4d
Ha MIOCTPOEHUE CCUECHUH NMUPaMuU] Ha YEPTEKE.

OOBACHATh, KakM€ TOYKM HAa3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHTEJIBHO TOYKH (MIPSIMOM, IUIOCKOCTH), YTO TaKO€ LIEHTP
(ochb, IIIOCKOCTh) CUMMETPUHU (DUTYpBI, MPUBOIUTH IPUMEPHI
¢uryp, oOnajzaroIUX »SIEMEHTaMH CHMMETpPUM, a TaKxKe
IPUMEpPbl CHUMMETPUM B apXUTEKType, TEXHUKE, IPUPOJC;
OOBSICHATh, KaKOHl MHOTOTPaHHUK Ha3bIBae€TCs NPaBUIIbHBIM,
JIOKa3bIBaTh, 4TO HE CYIIECTBYET IIPaBUJIBHOTO
MHOTOTpaHHMKA, IPAHAMU KOTOPOT'O SIBJISIOTCS NTPaBHIIBHBIE N-
YTOJIBHUKU NIPU N > 6; 0OBACHATH, KAKUE CYIIECTBYIOT BUbI
IPABWIBHBIX MHOTOIDAaHHUKOB Y  KaKMMM 3JIEMEHTAMH
CUMMETPHH OHM 00JIaJ1atoT.

Hcnonb30BaTh KOMIBIOTEPHBIE TPOrPAMMBI IIPU U3Y4YE€HUN
TeMbl « MHOTOIrpaHHUKH»
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Conep:xanne npeagmera. Marematuka. 11 kiacc

Aure0pa u Ha4YaJla MATEMATHYECKOI0 aHAJIN3a

IToBTOpenue. Pemienue 3a1ad ¢ UCIOIb30BAHUEM CBOWCTB YKMCEN U CUCTEM
CUHUCIIEHUS], AEITUMOCTH, JOJEW U 4YacTeW, NMPOLEHTOB, MOAYJIeW uucel. Pemenue
3aa4  C MCIIOJIb30BAHUEM CBOMCTB CTEIIEHEW MW KOPHEW, MHOTOYIEHOB,
npeoOpa3oBaHNi MHOTOWICHOB U IPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH.

Mopynb 4ncia u ero CBOMCTBA.

Pemienre 3a1a4y Ha JBUXKEHHE M COBMECTHYIO pabOTy C OMOIIBIO JTUHEHHBIX
Y KBAJIPATHBIX YPABHEHUM U UX CUCTEM.

CreneHb ¢ IEMCTBUTENBHBIM MTOKA3aTeNIEM, CBOMCTBA cTeneHu. [Ipocreiiue
noKa3aTeibHbIE YpaBHEHUsT W HepaBeHCTBA. [lokazarenbHass (QyHKIMS U €€
CBOMCTBa U rpaduk.

Jlorapudwm uyncina, cBoiictBa jgorapudma. Jlecsatuunslii norapudm. Yucno e.
Hamypanvuoui  nocapugpm. llpeoOpazoBanue Jorapu@MHUUECKUX BbIPAKEHUM.
Jlorapudmudeckue ypaBHeHUs W HepaBeHCTBA. Jlorapudmudeckas GyHKIUS U €€
CBOICTBA U TpaduK.

Crenennas ¢yHKuus U ee cBoiictBa u rpaduk. HppanumonanbHbie
YpaBHEHHUS.

Memoo unmepesanos 0 peuieHus HepageHCcma.

IIpeobpazosanus epaguxos yukyuil: cosue 6004b KOOPOUHAMHBIX OCell,
pacmsoicenue U cocamue, OmpajfceHue OMHOCUMENbHO KOOPOUHAMHBIX OCeU.
I'paguueckue memoowl pewenus ypasnenuil u Hepagencms. Pewenue ypasnenuti u
HepageHCcmas, CO0epAHCAUUX NePeMeHHYI0 N0O 3HAKOM MOOYIA.

Cucmembl  NOKA3aMeNbHbIX,  02APUPMUYECKUX U  UPPAYUOHATLHBIX
ypaeuernuti. Cucmembl NOKA3AMENbHBIX, J102APUPMULECKUX HEPABEHCMS.

Bzaumno oopammusie pynxyuu. I paguxu e3aumno odpammuwix QyHKyuil.

Vpasnenus, cucmemsl ypasnenuti ¢ napamempom.

[lepBooOpa3znas. Ilepsoobpasznvie s1emenmapubix @yuxyuil. Ilnowaow
Kpugonuneunotu mpaneyuu. Dopmynra Hviomona-Jleuonuya. Onpeodenennwiii
unmezpan. Bviuucnenue niowadeu niockux gueyp u 00vemosé men 8paujenus c
NOMOWbIO0 UHMezZpand.

I'eomerpusn

[loBTOpenue. 3amaun Ha JOKa3aTEIbCTBO M MOCTPOEHUE KOHTPIPUMEPOB.
Hcnonb3oBanue B 3ajadax MPOCTEUINHMX JIOTUYECKUX MpaBuil. Pemenne 3amau c
WCMOJIb30BAHUEM TEOPEM O TPEYrOJbHUKAX, COOTHOIIEHWW B MPSIMOYTOJBbHBIX
TpEYTroJbHUKaX, (aKTOB, CBA3AHHBIX C YEThIpeXyrojibHuKaMu. PemieHue 3amau c
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UCIONb30BaHUEM (PAKTOB, CBSI3aHHBIX C OKPYXKHOCTSAMH. PerieHue 3agady Ha
M3MEPEHUS Ha TUIOCKOCTHU, BHIYUCIECHHUE 00BHEMOB.

Tena BpameHusi: UUIUHIP, KOHYC, chepa u map. OCHOBHBIE CBONCTBa
MPSIMOTO KPYTrOBOT'O IWJIMHJpA, MPSMOro KPyroBoro konyca. M3oOpaxkenue Ten
BpaleHus Ha TUIOCKOCTH.

IIpeocmaenenue 06 yceueHHOM KOHyce, ceueHusi KOHyca (napaiieibHoe
OCHOBAHUIO U NpPOX0Osuee uepe3 Gepuluny), cedeHus YyuruHopa (napaiienvHo u
nepneHouKyIapHo ocu), ceyenus wapa. Pazeepmka yununopa u xouyca.

IIpocmetiwue KomMOUHAUUU MHO202PAHHUKOS U Mel BPAWCHUS MeHCOY
co0ol.

[Tnomanb TOBEPXHOCTH MPSIMOTO KPYTOBOTO IIIMHAPA, IPSIMOTO KPYTOBOTO
KOHYyCa 1 1apa.

[Tonsitue 06 o6wveMe. OOBEM MHUpPaMHUABI U KOHYCA, MPU3MbI U LUJIUHIpPA.
O6neM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOUICHUST MEXIY IUIOMIAASIMU
MOBEPXHOCTEH M 00beMaMu TTOT0OHBIX TEJl.

Ceoticmea osudcenutl. Ilpumenenue 08udiCeHUll Npu peuteHuU 3a0au.

BekTopel u koopaumHaThl B mpocTpaHcTBe. CKansgpHoe npouzsedenue
sexkmopos. CkansipHoe npousgedeHue 6eKmopos 6 Koopounamax. Ilpumenenue
8EKMOPO8 NpU peuieHUuu 3a0ay Ha HAaxodcoeHue paccmosHull, OIuH, niowjaoell u
00beMo8.

Vpasnenue nnockocmu 6 npocmpancmee.  Ypasenenue cgepvl 8
npocmpancmee. Dopmyna 0na BbIMUCTIEHUS DPACCMOSAHUS MeHCOy MOUKAMU 8
npocmpancmee.

BeposiTHOCTBH U cTaTHCTHKA. PaboTa ¢ JaHHBIMU

[ToBTOpEHUE. Boiuucnenue eeposmHocmeti 8 ONbIMAX C PABHOBOIMONCHLIMU
neMeHmapHbiMu  ucxooamu. Pewenue 3a0ay Ha 6vluucieHUe 6eposmHOCmeU
He3a8UCUMBIX COObIMULL, NpUMeHeHUe QOPMYIbl  CLONHCEHUS  8ePOSMHOCEI.
Pewenue 3a0au c¢ npumenenuem ouazcpamm Otinepa, oOepega 8epoOsmMHOCMEL,
Gdopmynvr beprynnu.

Vcnosuas eeposmuocmo. Ilpasuno ymmuoowcenus eeposmuocmeui. Qopmyna
NOJHOU 8ePOSIMHOCTIU.

Hepasencmeo Uebviwmesa. Teopema bBepuynnu. 3axon Oonvuiux uucei.
Buvibopounviii memoo uzmepenus eeposmuocmei. Ponv 3axona 6onvuux uucen 6
HayKe, npupooe u obujecmae.
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Pe3yabraThl 00yyeHnusi Mmatematuke B 11 ki1acce

/o

Conepxxanue
MaTepuaa

XapakTepucTuKa OCHOBHBIX BUJIOB JIEATEILHOCTH YUEHUKA (HA
YpOBHE Y4E€OHBIX JICHCTBHIN)

Anredpa u Hayajga MaTeMaTHYECKOTO aHAJIHM3a

Tpuronomerpuuec
Kre QyHKIUU

I[lo rpadukam QyHKOMIA omMHMCHIBAaTH WX  CBOWCTBA
(MOHOTOHHOCTb, ~ OIPAaHMYEHHOCTb, YETHOCTb, HEYETHOCTD,
NEepUOUYHOCTE). M300paxkarh TpapuKd TPUTOHOMETPHUECKUX
GyHKIMI C TOMOIIBIO TpadONOCTPOUTENEH, OINUCHIBaTh UX
CBOMCTBA.

PacnioznaBate rpaduku TPUTOHOMETPUYECKUX  (DYHKIIHIL.
Crpoutrb rpaduku  DJIEMEHTapHbIX  (QYHKIHUHA, HCHOJIb3Y
rpadonOCTPOUTENIN, U3Y4aTh CBOWCTBA AJIEMEHTAPHBIX (YHKITUN
0 UX rpaduKam.

[IpounsBoHas u eé
r€OMETPUYECKUI
CMBICII

[IpuBouTH IIPUMEPBI GyHKIHM, SABJISIOLIUXCSA
HEMPEpPHIBHBIMY, HMEIOIIUX BEPTUKAIbHYIO, TOPU30HTAIBHYIO
aCUMITOTY. 3alMChIBaTh YpaBHEHHE Ka)XJOH M3 3THX aCHUMITOT.
YMmers mno rpaduky (YHKIUMU ~ ONpEeAensTh IMPOMEXKYTKH
HEMPEPHIBHOCTU U TOYKH pPa3pbiBa, €CIU TaKue UMEIOTCA. YMETh
JOKa3bIBaTh HETIPEPHIBHOCTH (DYHKIUH.

Haxomute yrinoBoi koddduimeHT kacareabHOW K Tpaduky
¢byHKuIMM B 3a7aHHOM Touke. HaxoauTh MIrHOBEHHYIO CKOPOCTH
JBUKEHHS MAaTePUAIbHOM TOUKH.

Haxomuth mpou3BoHbIC dJIeMEHTapHBIX (yHKIUH. Haxoauts
MPOU3BOJIHBIE CYMMBI, IPOU3BECHUS U YaCTHOTO JBYX (QYHKIUH,
MIPOU3BOHYIO cllokHOU GyHKIuu y = f (kx + b).

[TpuMeHsTh MOHATHE IPOU3BOIHOM MPH PELICHUU 3a]a4

[Ipumenenne
MPOU3BOJTHOM K
HCCIIENOBAHUIO

GbyHKIIII

Haxoqute BTOpYIO NPOM3BOAHYIO M YCKOPEHHE IIpolecca,
OTIMCHIBAEMOTO C MTOMOIIBIO (POPMYIIBI.

Haxoaute npoMexxyTku Bo3pacTaHus U YObIBaHUS ()yHKITHH.

Haxoaute ToUkr MUHUMYMa U MaKCUMyMa (yHKITHH.

Haxoqute HamOombliee ¥ HaMMEHbIEE 3HAYCHUS (QYyHKIUH
Ha oTpe3ke. HaxoauTh HamOoiipllee ¥ HAaUMEHBINES 3HAUYCHHS
¢ynkumu. MccnenoBarh (QyHKIMIO ¢ TOMOLIBIO MPOM3BOIHOW U
CTpOUTSH € rpaduk

HHurerpan

Boraucnare npubIMKEHHOE 3Ha4YeHUe IUIOIIAIH
KPUBOJIMHEHHON TPAIICLIUH.

Haxoautb nepBooOpasueie GpyHKIHIA: y = XP, rae pcR, y = sin
X, Y = cos X, y = tg x. HaxonuTs nepBoobpazubie pynkiuii: f(x) +
g (x), kf (x) u f(kx + b).

Bbraucnare miuonane KpUBOJMHEHHON Tpanenuu ¢ moMOIIbIo
dopmynel HetoTona—JIeiibnuna

Kombunatopuka

[IpuMeHsATh MpPaBUIIO MPOU3BEICHUS NMPH BBIBOAE (HOPMYIIBI
qucila IEPECTaHOBOK.
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Co3naBath  MareMaTW4ecKue  MOAETH ISl pelIeHHS
KOMOMHATOPHBIX  3a7ady C T[OMOIIbIO  MojacuéTa  YuMCIia
pa3MeleHuil, NepecTaHOBOK U COYCTAHUI.

Hcnonp3oBarh CBOWCTBA 4YHUCIA COYETAHHM IIPU PELICHUH
NPUKIAJHBIX 33Jad M TpPU KOHCTPYHPOBAHHU TPEYTOJIBHUKA
ITackans.

[Mpumenste Gopmyny OmHOMa HpOTOHA TpU BO3BEICHHUH
JBYYJICHA B HATYPaJbHYIO CTETICHb.

DneMeHTBl TEOPUH
BEPOSITHOCTEN

[IpuBoauTe  mpUMEpBl  CIOy4YaWHBIX, JOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHI.

OnpenensTb U HaXOJUTh CYMMY U MPOU3BEACHUE COOBITHIL.
Onpenenstb BEPOSITHOCTh COOBITHS B KJIIACCUYECKOM MMOHUMaHUHU.
Haxonuts BepoATHOCTH COOBITHS C MCIIOJIB30BaHUEM (POPMYI
KOMOMHATOPUKH, BEPOSITHOCTb CYMMbI JIByX HECOBMECTHMBIX
COOBITHI U BEPOATHOCTH COOBITHS, POTUBOIOJIOKHOTO TaHHOMY.

[IpuBonuTes mnpumepbl He3aBUCUMBIX coObITHH. Haxomuth
BEPOSITHOCTh COBMECTHOTO HACTYIUIEHHMSI JBYX HE3aBUCHUMBIX
coObITHil. HaxoquTh CTaTUCTHYECKYIO BEPOSITHOCTH COOBITHI B
OTIBITE C OOJIBIINM YUCIIOM B UCTIBITAHHH.

Hmets nmpeacTaBieHue 0 3aKOHe OOJIBIINX YHCE

Cratuctuka

3HaTh TIOHATHE CIy4allHOW  BEJIWYMHBI, MPEACTABIATH
pacnpeneneHne 3Ha4YeHU JUCKPETHOW CIIy4alHOW BEJIWMYHMHBI B
BUJE YACTOTHOM TaONUIbl, MOJUTOHA YacTOT (OTHOCHUTEIbHBIX
gacTtoT). [IpeacTaBmsaTh pacnpesesieHne 3HAYCHUH HEMpepbIBHOM
CIy4allHOW BEJMYMHBI B BHJE YaCTOTHOM TaOMUIBI U
TUCTOTPAMMBI.

3HaTh TOHSATHE TEHEPATbHON COBOKYIIHOCTH U BBIOOPKHU.
[TpuBOIUTH TpUMEPHI PENPE3CHTATUBHBIX BHIOOPOK 3HAUCHUU
CIydalHOM  BEIWYMHBI.  3HaTh  OCHOBHBIE  IIEHTpaJIbHbIC
TEHJEHUUU: MOJY, MeauaHy, cpenHee. Haxonuth neHTpaabHbIE
TEHACHIIUU Yy4eOHBIX BBIOOPOK. 3HATh, Kakas U3 LEHTPaJbHBIX
TEHACHIINI HaWIy4IIuM 00pa3oM XapaKTepU3yeT COBOKYITHOCTb.

Nmers nmnpencraBiaeHME O MaTEMaTUYECKOM  OXKUIAHUU.
BbluncnsaTe 3HayeHME MAaTEMATHUYECKOTO OKMJAHUS CIIydailHOM
BEJIMYMHBI C KOHEUHBIM YHCJIOM 3HAUYEHUM.

3HaTh OCHOBHBIE Mephl pa3zdpoca 3HAUCHHH CirydailHOH
BEIIMYUHBI: pa3Max, OTKIOHEHUE OT CPEJHEro U JUCIEPCHUIO.
Haxomuts mepsl pazdpoca ciydyaliHOM BENTUYUHBI C HEOOJIBITUM
YUCIIOM PA3JIMYHbIX €€ 3HAaUCHU N

I'eomerpus

Hununanap. Konye n
map

O6T>SICHSITL, YTO TaKOC HNUIIMHAPUYCCKAs IMOBCPXHOCTD, eé
06pa3y10nme U OCb, KaKOC TCJIO HA3BIBACTCA HUIMHIAPOM H KaK
HAa3bIBAKOTCA €ro JJICMCHTHI, KaK IOJYYUTb THIHUHIAP HYTeM
BpaliCHUusA MNOpAMOYTOJIbHHUKA, I/I306pa)KaTB OWIMHAPp W Cro

42




MyHuImnaibHOe OIOKETHOE 00IIe00pa30BaTENbHOE YIPEKICHIE —
cpenusist obmeoOpa3oBaTesnbHas mkona Ne 5 ropona Mckntnma HoBocnbnpekoii obmacti

CEUEHHUs IUIOCKOCTBIO, MPOXOJAIIEH Yepe3 OChb, U IIOCKOCTBIO,
NEPICHIUKYISAPHOM K OCH; OOBSACHATh, YTO NPUHUMAETCS 3a
wionaas OOKOBOW TMOBEPXHOCTH IMIWHAPA, W  BBIBOJIUTH
(GopMyIBl TSI BBIYMCICHHS OOKOBOW M TIOJHOM IOBEPXHOCTEH
WIMHJpA; pellaTh 3aJaud Ha BBIYMCIEHHE M J0Ka3aTesIbCTBO,
CBSI3aHHbIE C LIMJIMHIPOM.

OOBICHATH, YTO TaKO€ KOHHUYECKass TOBEPXHOCTh, €€
o0pa3yrolue, BEpIINHA U 0Cb, KAKOE TEJI0 HA3bIBAETCSI KOHYCOM U
KaK Ha3bIBAIOTCA €ro 3JIEMEHThl, KaK MOJYyYUTh KOHYC MYTEM
BpallleHUs MPSIMOYTOJIBHOTO TPEYroJibHUKa, U300paxaTrh KOHYC U
€ro CEYEeHMs IIJIOCKOCThIO, IMPOXOJAIIe uyepe3 OCh, U
MJIOCKOCTBIO, TEPIEHAUKYISIPHOM K OCH; OOBSACHATH, UTO
OpUHMMAETCA 3a IUIOaJb OOKOBOW TOBEPXHOCTH KOHYycCa, H
BBIBOJUTH (POPMYIBI JUIsl BBIYMCIICHHS TUIOMIANCH OOKOBOM U
MOJIHOM  TOBEPXHOCTEM KOHyca; OOBACHATh, Kakoe Tello
Ha3bIBAETCS YCEUEHHBIM KOHYCOM M KaK €ro MOJy4YUTh ITyTEM
BpaIleHUsI TPSIMOYTOJILHOW Tparenuy, BBHIBOAUTH (POopMyny st
BBIYMCIICHHUS TUIOIMIAA OOKOBOM TOBEPXHOCTH YCEUYEHHOTO
KOHyca; pemiaTh 3aJayd Ha BBIUMCIEHHE U JOKa3aTeNIbCTBO,
CBSI3aHHBIE C KOHYCOM U YCE€UEHHBIM KOHYCOM.

®opmynupoBath omnpezeneHuss cgepsl U IIapa, UX LEHTPA,
paauyca, JAMaMeTpa; MCCIeA0BaTh B3aUMHOE PACIOJIOKEHUE
chepsl U TIIOCKOCTH, (POPMYTUPOBATH ONPECIICHNE KacaTelIbHON
MJIOCKOCTH K cdepe, hopMyIHpoBaTh M JTOKAa3bIBATh TEOPEMBI O
CBOMCTBE WM INPHU3HAKE KAcCATENbHOM IIOCKOCTH; OOBSACHATH, UTO
NpPUHUMAETCA 3a oAb chepbl U KaKk OHa BBIpa)kaeTcsl yepes
paaunyc cdepsbl; peniatb NpocThie 33a4u, B KOTOPbIX GUTYPUPYIOT
KOMOHMHAIIMY MHOTOTPAaHHUKOB U TEJ BPAIICHHUSI.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPaMMbl IPU U3Y4YEHUU
MOBEPXHOCTEH U TEJ BpaIlCHUS.

O0BEMEBI TEN

OOBsCHATh, KaK H3MEpSIOTCS O0O0BEMBI  TEN, IPOBOAS
AQHAJIOTHUIO C M3MEPEHHEM IUIOMAa/Jeii MHOTO  YrOJIbHHKOB;
(GopMyaHpOBaTH OCHOBHBIE CBOCTBA OOBEMOB M BBIBOJHUTH C MX
nomouibio Gopmyny 00bE€Ma MPSIMOYTOJILHOTO MapauIeseue a.

®opMynupoBaTh U JI0Ka3bIBaTh TEOPEMBbI 00 00BbEME MpSIMON
npu3Mbl M 00bEME IWIMHIAPA; pelaTh 3a7ayd, CBsS3aHHBIE C
BBIUUCIIEHUEM 00BEMOB ATUX Tell.

BbiBouTh  MHTErpasibHyro  (Gopmyny JUIsL  BBIYHCICHHS
00BEMOB TeJl U J0Ka3bIBaTh ¢ €€ MOMOIIbI0 TeopeMbl 00 00bEME
HAKJIOHHOM MpU3Mbl, 00 00bEMe mupaMupl, 00 00bEME KOHYca;
BBIBOJUTH (OPMYJBI Ui BBIYHUCICHUS OOBEMOB yCEUEHHOU
NUpaMUIbl U YCEUEHHOTO KOHYCa; pellaTh 3aJlaud, CBS3aHHBIE C
BBIUUCIIEHUEM 00BEMOB 3TUX TEJL.

®opmynupoBaTh U J0Ka3bIBaTh TeopeMy 00 00béMe 1mapa u ¢
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e TOMOIIBI0 BBIBOJUTH (HOpMYITy IUIOMIAAN Cdephl; pelarh
3aJauu ¢ MpUMeHeHHeM (opMyiT 0O0bEMOB PA3INYHBIX TEJ.

Bexkrops! B
MIPOCTPAHCTBE

@opMyIMpoOBaTh  ONPEIEICHUE  BEKTOpPa, €ro  JUIMHBI,
KOJUIMHEApHbIX ¥ PaBHBIX BEKTOPOB, IPUBOJUTH IIPUMEPHI
(U3NIECKNX BEKTOPHBIX BEJTUYHH.

OOBACHATh, KaK BBOJAATCA JEMCTBUS CIIOKEHUS BEKTOPOB,
BBIYMTAHUSI BEKTOPOB U YMHOKEHHs BEKTOpPA HA YUCIO, KAKUMHU
CBOMCTBAMHU OHHM 00JI/IAlOT, YTO TAaKO€ MPAaBHJIO TPEYroJIbHUKA,
IpaBUJIO  MapajuleJorpaMMa MW IPAaBWIO  MHOTOYrOJIBHUKA
CJIIOKEHHsI BEKTOPOB; pelaTh 3aJadyM, CBS3aHHbBIC C JACHCTBUSAMHU
HaJ| BEKTOPaMHU.

OOBACHATh, KaKHe BEKTOPBI HA3bIBAIOTCS KOMIUIAHAPHBIMU;
dopMynupoBaTh U JOKa3blBaThb YTBEpPXKJAECHHE O IPU3HAKE
KOMIUIAHAPHOCTU TPEX BEKTOPOB; OOBICHATb, B YEM COCTOUT
MPAaBWIO TApaJUICIENUIIEa CIOXKEHUS TPEX HEKOMILIAaHAPHBIX
BEKTOPOB; (OPMYIHPOBATh U JOKA3BIBATh TEOPEMY O Pa3I0KEHUN
A1000r0 BeKTOpa Mo TPEM AAHHBIM HEKOMIUIAHAPHBIM BEKTOpaM;
MIPUMEHSTH BEKTOPBI ITPU PEIIEHUN T€OMETPUYECKHX 3a/1a4.

Merton KoopMHAT
B MPOCTPAHCTBE.
JBrkeHust

OOBsCHATH, KaK BBOJUTCSA NPSAMOYTrOJIbHAasT  CHCTEMa
KOOpJMHAT B TMPOCTPAHCTBE, KaK OMNPEACNSAIOTCS KOOPAMHATHI
TOYKH U KaK OHHM Ha3bIBAIOTCS, KaK OMPENENSIOTCS KOOPAUHATHI
BEeKTOpa; (opMynHpoBaTh M JI0Ka3bIBaTh YTBEPHKJIEHUS: O
KOOpJMHATAaX CYMMbI U PA3HOCTH JABYX BEKTOPOB, O KOOPJMHATAX
IIPOU3BE/ICHUS BEKTOPa Ha YHCIIO, O CBA3M MEXAY KOOpIUHATAMU
BEKTOpa W KOOpJAMHATAMU €ro KOHIIa M Hauajna; BbIBOJUTH U
UCIIOJIb30BAaTh MPH peUmIeHUH 3a7ad  (QopMyJbl  KOOPAWHAT
CeperHbl OTPE3Ka, JIUHBI BEKTOPA U PACCTOSHUS MEXAY ABYMSI
TOYKaMH; BBIBOJIUTh YypaBHEHHE c(depbl AaHHOTO paauyca C
HEHTPOM B JIaHHOM TOUKe.

OOBACHATb, Kak OIpenesieTcss yroll MEXIy BEKTOPaMU;
dbopMynupoBaTh  OMpENEeNeHHe  CKASPHOTO  MPOU3BEACHUS
BEKTOPOB; (OPMYIHPOBATh U JOKAa3bIBaTh YTBEPXKICHHUS O €ro
CBOMCTBaX; OOBACHATH, KaK BBIYHCIUTH Yroll MEXAY ABYMs
OpsIMBIMH, a TaKkKe YroJdl MexAy HpsSMOi M IUIOCKOCTBIO,
UCIIOJNIb3YSl BBIPAXKEHUE CKAIAPHOTO TPOU3BEICHUS BEKTOPOB
yepe3 HUX KOOPAMHATHI, MPUMEHSATh BEKTOPHO-KOOPIMHATHBIN
METOJ IIPY PEIICHUH T'€OMETPUUECKHX 3a/1a4.

OOBACHATD, YTO TaKOE OTOOpaKEHUE MPOCTPAHCTBA HA ceOs U
B KaKOM CJIy4a€ OHO HAa3bIBA€TCs JIBH)KEHHUEM NPOCTPAHCTBA;
OOBSCHATH, YTO TakKoe IEHTpajbHAas CHUMMETpHS, OceBas
CUMMETpHs, 3€pKajbHasi CUMMETPUS U MapauIeNIbHBINA IMEepPEeHOC,
000CHOBBIBATh YTBEPKICHHUS O TOM, YTO OTH OTOOpaKECHHs
IPOCTpPaHCTBA Ha ce0sl SBJISIOTCS JBWKCHUSMHU; TMPUMEHSTH
JIBUKEHHUS TIPU PEIICHUN T€OMETPUUECKHUX 3a/1ay.
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TemaTu4yeckoe IIAHUPOBAHUE

Kuacent IIpeamernl Tema Koa-Bo
MaTeMaTHYeCKOro 4acoB
HHKJIa
10 Maremaruka (420 4.) | [elicTBUTENbHBIC YKCIIA 17

(216 4.) Crenennast GyHKIUSA 17
I'eomeTpust Ha TIIOCKOCTH 10
[TokazarenpHas QyHKINS 18
[TapamiensHOCTD MPSAMBIX U MJIOCKOCTEN 19
Jlorapudmuueckas GyHKIUSA 19
[IepneHMKYISIPHOCTD NMPSAMBIX U INIOCKOCTEN 19
Tpuronomerpuueckue GopMysbl 27
MHororpanHuk# 14
TpuronomeTrpuyeckue ypaBHeHHs 22
I'eomerpus. [ToBTopenune 10
Anrebpa. [loBTopenue 24

11 Tpuronomerpuueckue GyHKIUU 20

(204 4.) [HunuHap, KOHYC | map 16
[IpouzBoaHas 1 €€ TEOMETPUIECKUN CMBICIT 20
OO6bEMBI TEn 17
[IpumMeHeHne MpOU3BOTHOM K UCCIICIOBAHUIO 18
byHKIIUN
BexTopsl B mpocTpaHCcTBE 6
WuTerpan 17
Merto KOOpUHAT B IPOCTPAHCTBE. 15
JIBroxkeHust
KomOunaropuka 13
DJIEMEHTBI TEOPUHU BEPOSATHOCTEH 13
Craructuka 9
I'eomeTpus. 3aknounTeIbHOE TOBTOPEHHE 14
npu noaroroske k 'MA
AunreOpa. 3aKIII0OYUTENBHOE TOBTOPEHHE MIPH 26

noarotoske k I A
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Y4eOHo - MeTOAMYECKOE H MATEPHATBHO — TEXHUYECKOoe obecnevyeHue
o0pa3oBaTeJbHOI0 NIpoLecca

Matemaruka 10 — 11 kiaace

Hcnoab3zyemas aureparypa ajis yuenuka 10 — 11 kaacca:

. Maremartuka: anrebpa M Hadajla MaTeMaTUYECKOIO aHallu3a, T'e€OMETpHs.
Anrebpa u Havasna mMareMmatudeckoro anamuza. 10 — 11 kmaccel AnumoB
HI.A., Kansrun FO.M., TkauéBa M.B. u npyrue AkiuoHepHOE OOIIECTBO
«M3parenscTBO «IIpocBemieHue

. Maremartuka: anrebpa M Hayajla MaTeMaTUYECKOrO aHallu3a, T'e€OMETpHsl.
I'eomerpus. 10 — 11 knacest Atanacan JI.C., byty3os B.®., Kagomues C.b.
u apyrue AkiuonepHoe oduiectBo «M3narensctBo «lIpocBemnienue»

Hcnoab3yemas aureparypa ajsi yYuTesi:

. MareMaruka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHalIn3a, T'€OMETpHs.
Anrebpa u Hadanma mMatreMmarudeckoro aHammsa. 10 — 11 kmaccel AnumoB
II.A., Kanarua FO.M., Tkau€Ba M.B. u apyrue AkimoHepHOe OOIIECTBO
«M3parenbctBO «IIpocBemienue»

. Maremartuka: anrebpa ¥ Hadajlla MaTeMaTUYECKOTrO aHallh3a, Te€OMETpHS.
I'eomerpus. 10 — 11 knacesl Atanacsas JI.C., byryzoB B.®., Kagomues C.b.
u apyrue AkiuonepHoe oomiectBo «M3narensctBo «lIpocBemienue

. Anrebpa W Hauajza MaTeMaTHMYEeCKOro  aHanu3a. MeToaudeckue
pekomenaaruu. 10 — 11 kimaccsl: H.E. ®enoposa, M.d. Tkauesa. — 3-¢ uzn.,
nepepad. — M.: [Ipocsemenne, 2017

. T'eometpus. [loypounsie pazpaborku. 10 — 11 kmaccel: yueOHOE TocoOue
st obmeoOpasoBar. opranmzanuii/ C.M. CaaksH, B.®. byry3oB. — M.:
ITpoceemnienue 2017

. Anrebpa u Hadama MareMatudyeckoro anamuza. COOpHUK pabounx
nporpamMm. 10 — 11 xmaccel : yde0. mocobue nansi oOmieoOpa3oBar.
opraHm3anmii : 6a30BbI u yriryos. ypoBHH / [cocT. T. A. Bypmuctposa]. —
2-e u3M., nepepadb. — M. : [Ipocsemenne, 2018.

. T'eometpusti. COopHUK TpUMEPHBIX paboumx mporpamm. 10 — 11 kmaccsr :
yueb. mocobue myis o0meoOpa3oBaT. opraHu3aruii : 0a30BbId U yrayOd.

ypoBHU / [cocT. T. A. Bypmuctposa]. — 4-e uza. — M. : IIpocBermieHue,
2020.
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YyeOHble KaOWHETHI O0OPY/IOBaHBI Y4EOHON MEOEIbI0 U TEXHUYECKUMU
CpeACTBAMH B COOTBETCTBUU C TpeOOBaHUAMM JAeicTByromux CaHUTapHO-
SMUJEMHUOJIOTUUECKUX TIPaBUJl U HOPMATUBOB, OCHAIEH KOMIIBIOTEPOM C
JUIICH3UOHHBIM ITporpaMMHubiM obecnieuenneM Windows 7, MicrosoftOffice 2007,
Windowsserver 2008, AVP, a Takke CBOOOJHO pPacHpoOCTPaHICMbBIM
nporpaMMHbIM obecnieuenuem: 7Zip, Komnac, AdobeReaderAdobeFlashplayer, u
apyroe I10, umeercs Boixon B Untepner. g obecnieyenus: ynoocTBa paboThl C
IU(POBBIMU peCcypcaMu M paboTaMU ydalllMXCs HUCIOIb3yeTcsl (paioBblid cepBep,
BXOJSIIIIMM B COCTaB  MaTEPUATbHO-TEXHUYECKOTO  OOECIEUeHUs]  BCETO
00pa3oBaTeILHOTO YUPEXKIACHUS. Kabunetst TaKXKe 000py/10BaHbI
WHTEPAKTUBHBIMU JOCKAMH, MYJIbTUMEIUUHBIM TPOCKTOPOM, MEJIOBOM JTOCKOH,
MarauTHou gockoi. Umeetrcss MOV (mpunTep, CKaHep, KOMup), TOKyMEHT-Kamepa.

KabuneTsl  ocCHalleHbl  KOMIUIEKTAMH  YEPTEXKHBIX ~ HMHCTPYMEHTOB:
JUHEWKAaMU,  YTOJbHMKAMH,  TPAaHCIOPTHUPAMH;  KOMIUICKTaMH  TaOJIuII,
Pa3HOOOpa3HBIMU  HATJISHBIMH  TIOCOOMSIMH, TOJA00paH  Pa3HOYPOBHEBBIN
Martepuai Jjisl MPOBEICHHS BHEKJIACCHON pabOThI MO MaTeMAaTHUKE; TUAAKTUUECKUN
Y METOJUYECKUN MaTepual JJid MPOBENCHUS IIKOJBbHBIX OJMMIHNAA U MOATOTOBKHU
K UTOTOBOM aTTeCTAIINH.
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