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CocTtaBieHO Ha OCHOBE:
Pabouas nporpamma bazoBoro u yriy0iaéaHoro ypoBHei, coctasnena Ha ocHoe @PI'OC COO B
cootBeTcTBHHM ¢ ipuMepHoit OOIT COO «Anrebpa u Hayajia MaTeMaTH4ecKoro aHanusa. COOpHHUK
pabounx nporpamm. 10 -11 kmaccee». CocraButens T.A. BypmuctpoBa. Mocksa. M3narenscTBo
«IIpocBemenuey, 2018
ba3oBbIil ypoBeHb.



MNOACHUTEJIbHAS 3AITNCKA
PaGouas mporpamma coctaBieHa Ha OCHOBE:

1. ®enepanpHOro 3akona ot 29.12.2012 N 273-®3 (pen. ot 31.07.2020) "O6 obpazoBaHuu
B Poccuiickoii ®enepanun” (¢ u3M. u go., Beryi. B cury ¢ 01.09.2020).

2. denepanbHBIA rocy1apcTBEHHBIA 00pa30BaTeNbHbIN CTAHAAPT CPEAHETO OOILEro
oOpa3zoBaHMsA(yTB. IpUKa3oM MuHuctepcTBa oOpasoBanus 1 Hayku P® ot 17 mas 2012
r. N 413)C u3MeHeHHsIMU U TOTIOJIHEHUAMU 0T:29 nexadpst 2014 ., 31 nexabps 2015 r.,
29 urons 2017 .

3. Ilpumepnasi ocHOBHasi 0Opa3oBaTesbHAs IPOTrPaMMa CpPEeIHEro o0IIero 0opa3oBaHus,
pemieHreM ¢eaepaabHOro ya4eOHO-METOAMYECKOT0 00beTMHEHNS IO 00IIeMy
obpazoBanwuio (mpoTokost ot 28 urons 2016 r. Ne 2/16-3).

4. OcHoBHas 00pa3oBaTellbHAs ITporpaMMa cpeaHero odmiero oopazosanuss MAOY COII
Neo 76 ¢ yrny0OneHHbIM u3ydeHneM oTAenbHbIX peameToB (PI'OC COO), npukas oT
25.06.2021 Ne 82/4-op.

5. ABtopckas nporpamma: Anredpa 1 Hayana MaTemaTHueckoro aHanusa. COOpHUK
MpUMEPHBIX padounx mporpamm. 10-11 kimaccsl: yued. mocobue st o0meodpas3oBar.
opranuzanuii: 6a3oBblif u yriyou. yposau / [coct. T. A. bypmucrtposa]. — 4-e uzn. — M.:
[Tpocsemenne, 2020.

6. Astopckas nporpamma: ['eomerpus. COOpHUK MpUMEPHBIX padouux mporpamm. 10-11
KJIacChl: y4e0. mocodue s 00meo0pa3oBaT. Oprann3anuii: 0a30BbIi U yriTyOJl. ypOBHH
/ [coct. T. A. Bypmuctposa]. — 4-e u3g. — M.: [Ipocsemienune, 2020.

B coorBercTBum ¢ npunsaToil Konnenuuen pa3BuTHs MaTreMaTH4ecKoro o0pa3oBaHus B
Poccuiickoit denepaiiuy, MareMaTuueckoe OOpa30BaHUE PEIIAET, B YACTHOCTH, CIECAYIOILINE
KIIFOUEBbIC 3a/1a4H:

— «IPEeNoCTaBISITh KaXIOMY OOy4arouieMycs BO3MOXXHOCTb JIOCTHKEHHUSI YPOBHS
MaTeMaTHYeCKHUX 3HAHUHN, HEOOXOAUMOTO JIJIs AalbHEHIIeN yCIeTHON KU3HU B 00IIECTBEY;

— «obecrieynBaTh HEOOXOAMMOE CTPAaHE YHCIO BBITYCKHHUKOB, MaTeMaTH4ecKas
MOJIrOTOBKA KOTOPBIX JOCTaTOYHA Ui MPOJODKEHUS 0Opa3oBaHUS B pa3IMYHbBIX
HalpaBJICHUSAX W JUIS MPAKTUYECKOW NeATEIbHOCTH, BKIJIIOYas MPENOJaBaHUE MaTeMaTUKH,
MaTeMaTHYeCKue HCCIeI0BaHus, paboTy B chepe MHPOPMALIMOHHBIX TEXHOJIIOTUH U Jp.»;

— «B OCHOBHOM OOIIIEeM U CpeIHEeM 00IIeM 00pa3oBaHUU HEOOXOIMMO MPEIyCMOTPETh
MOJITOTOBKY OOYyYaroIIMXCsl B COOTBETCTBUU C MX 3allpOCaMM K YPOBHIO NOJATOTOBKH B cdepe
MaTeMaTHYeCcKOro o0pa3oBaHUsI».

COOTBETCTBEHHO, BBIACIAIOTCS TPU HANpaBleHUs TpeOOBaHMM K  pe3yibTaTam

MaTeMaTHUYeCcKOro o0Opa3oBaHMUs:

1) mpakTHKO-OPUEHTHPOBAHHOE MaTeMaTHYeCKoe 00pa3oBaHue (MaTeMaTHKa JUIs KU3HH);

2) MaTeMmaTHKa /IS UCIIOIb30BaHus B IPodeccu;

3) TBOpYECKOE HANpaBiCHUWE, HAa KOTOPOE HaleNeHbl T€ OOydYarolluecs, KOTOpPbIC
TUTAHUPYIOT 3aHUMATBHCSI TBOPUECKOM M MCCIIEOBATENBLCKOM paboToi B 007acTH MaTeMaTHKH,
(U3HUKHN, SKOHOMHUKH U IPYTUX 00JacTsX.

OTH HampaBlIeHUS pPeaTM3yIOTCsl B JABYX OJOKax

TpeOoBaHUII K pe3yabTaTaM  MaTeMaTH4YeCKOro

oOpa3oBanus. Ha 6a30BoM ypoBHe:



— BrpimyckHuk Hayuutcss B 10-11-m kmaccax: [uid MCHOJIb30BaHUS B IOBCEAHEBHOW JKHM3HM M OOECHEYEHHS BO3MOYKHOCTU YCIEIIHOIO
IPOI0JDKEHHS 00pa30BaHUs 110 CIICIIUATLHOCTSIM, HE CBSI3aHHBIM C IPUKJIAIHBIM HCIIOJIb30BAaHUEM MaTEMaTHKH.

— BbInycKkHUK ITOTYYUT BO3MOKHOCTh HayunuThesl B 10—11-m kiaccax: ajsi pa3BUTHUS MBIIIJICHUS, UCIIOJIB30BAaHUS B ITOBCEHEBHOM >KU3HU U
o0OecnieyeHrsT BO3MOXKHOCTH YCIEIIHOTO IPOJOJIKEHUS OOpa3oBaHMsI IO CIELUUAIbHOCTSAM, HE CBA3aHHBIM C IPUKIAJAHBIM HCIIOJIb30BaHUEM
MaTEeMaTHKH.

Lenmn ocBoeHHs MporpamMmbl 0a30BOTO YpPOBHS — oOOeclieueHHEe BO3MOXKHOCTH HCIOJb30BAHUS MAaTEMaTHMYECKUX 3HAHUH M YMEHUH B
IOBCEHEBHOM JKM3HU U BO3MOXKHOCTH YCIIEIIHOTO IPOJ0JKEHHs 00pa30BaHUs 110 CIELUAIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAJAHBIM HCII0JIb30BAaHHEM
MaTeMaTHUKH.

MECTO ITIPEJJIMETA B YYEBHOM I1JIAHE

VYueOHbIi M1aH HA U3yYCHHUE NpeaMeTra MaTreMartrka: anredpa u Hayaiaa MaTeMaTHYeCcCKOro aHanu3a, reomerpusi B 10-11 kimaccax orBoaut 4
yaca B Henenmo (B 10 kimacce Bcero 3a rox 136 gacos, B 11 kitacce — 136 gacon). Beero 3a nBa roga o0y4enus 272 gaca.

[Ipu sTOM mpeanonaraeTcs MOCTPOEHUE Kypca B opMe MOCIeI0BaTeIbHOCTH TEMAaTHYECKUX OJIOKOB C YepeoOBaHHEM MaTepHala o airedpe u
HayaJlaM MaTeMaTH4YeCKOTO aHAIN3a, TEOMETPHUH.

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA COIAEPKAHUSA KYPCA

W3yyenne npenmera Marematuka: anreOpa M Hayalla MAaTeMaTHYeCKOro aHalli3a, TeOMETpHs IO JaHHOH MporpaMMe CIIOCOOCTBYET
(GOPMHPOBAHUIO Yy Y4YalIUXCsS JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX pE3yJbTaTOB OOYYEHHUsS, COOTBETCTBYIOIIUX TPEOOBAHUSIM
deepanbHOTr0 roCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAPTa CPEAHETr0 00IIero 00pa3oBaHUsl.

IInanupyemblie JHU4YHOCTHBIE pe3yJabTarbl ocBoeHus OOII
JInuHocTHBIE pe3yJbTaThl B cepe OTHOLIEHHIT 00ydaloluXxcs K cede, K CBOeMY 3/10POBbIO, K IO3HAHUIO ce0sI:

— OpHeHTalus oO0ydJaroIuXcs Ha JOCTHKEHHE JMYHOTO CYACThs, PEaTM3alMI0 TO3UTUBHBIX >KU3HEHHBIX NEpPCHEKTHB, WHHUIIMATUBHOCTD,
KpC€aTHuBHOCTb, TOTOBHOCTHb CIOCOOHOCTD K JIMYHOCTHOMY CaMOOIIPEACTICHUIO, CHOCOOHOCTH CTaBUTH EJIN U CTPOUTH ) KU3HCHHBIC IIJIAHBI;

— TOTOBHOCTH U CIIOCOOHOCTH OOecreuuTh cebe M CBOUM OJIM3KMM JIOCTOMHYIO H3Hb B IIPOLIECCE CAMOCTOSITENLHOM, TBOPYECKOH U
OTBETCTBEHHOM ACATCIIBHOCTH,

— TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIUMXcs K OTCTaMBAHUIO JMYHOIO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTH M CHOCOOHOCTh
BBIpa6aTI)IBaTB CO6CTB€HHYIO IIO3UIINIO ITO OTHOIIICHUIO K O6I].[CCTB€HHO-HOJ'II/ITI/I‘-IeCKI/IM COOBITHSM IMPpONIJIOTO U HACTOALIECTO HA OCHOBC OCO3HAHUSA U
OCMBICJIEHHS NCTOPUH, TyXOBHBIX LIEHHOCTEN U JOCTUKEHUM HalllE CTpaHbl;

— TOTOBHOCTb U CIOCOOHOCTh OOYYarOIIMXCSl K CaMOpa3BUTHIO U CaMOBOCIIMTAHMIO B COOTBETCTBUHU C OOIIEUYEIOBEUECKHMMM IIEHHOCTSMHU M
nacajliaMu IrpaxJ1aHCKOro OGIlIeCTBa, HOTp€6HOCTI> B (I)I/IBI/I‘ICCKOM CaMOCOBCPUICHCTBOBAHUU, 3aHATUAX CHOpTI/IBHO-O3I[0p0BPIT€HLHOfI ACATCIIbHOCTBIO,
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—  TNPUHATHE U peau3alivs EHHOCTEH 3JJ0pOBOro U 6€301acHoro oopasa )Ku3HU, OepekHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHHE K
coOCTBEHHOMY (PU3HUYECKOMY U TICUXOJIOTHYECKOMY 3JI0POBBIO;

—  HEeNpUsTHE BPEIHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOICHHS aJIKOT0Isl, HAPKOTUKOB.

JInuHoCTHBIE pe3ybTaThl B c(hepe oTHOMEHUI o0yyawiuxcs K Poccuu kak k Poaune (OTevecTBy):

—  poccuiicKas HICHTHYHOCTD, CIOCOOHOCTh K OCO3HAHUIO POCCUUCKOM HICHTUYHOCTH B MOJUKYJIBTYPHOM COIIMYME, YYBCTBO MPUIACTHOCTH K
UCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCUICKOTO Hapoa U cyabbe Poccuu, maTpruoTu3M, TOTOBHOCT K CIIy>KeHHI0 OTE4YeCTBY, €ro 3allluTe;

—  YBaXXEHHE K CBOEMY HapOJly, YyBCTBO OTBETCTBEHHOCTH mnepea PoanHoi, ropaocTu 3a CBOM Kpaii, cBor PoMHy, mpoluioe u HacTosIiee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHe K rOCy1apCTBEHHBIM CUMBOJIaM (Tep0, ¢iar, TUMH);

—  ¢opMHpOBaHUE YBAXKEHUS K PYCCKOMY SI3bIKY KaK TOCYIapCTBEHHOMY s13bIKYy Poccuiickoii denepaiinu, siBISIOMIEMYCS OCHOBOM POCCUICKOM
UJCHTUYHOCTH U IJ1aBHBIM ()aKTOPOM HAIIMOHAJIBHOTO CaMOOIPEICICHHUS,;

—  BOCHHUTAaHHE YBOXCHUS K KYJIbTYpE, S3bIKaM, TPAIUIIUASIM U 00bIYasiM HAPOJIOB, MPOKUBAOIIMX B Poccuiickoit deneparum.

JInuHOCTHBIE pPe3yJbTaThl B c(hepe OTHOMIEHHI 00YyYAOIIHUXCS K 3aKOHY, TOCYAapPCTBY M K I'PAXKJIaHCKOMY 00IIIECTBY:

—  TPaXITaHCTBEHHOCTb, TPaXKJaHCKas TMO3UIMS aKTUBHOTO M OTBETCTBEHHOTO WIEHAa POCCHIMCKOrOo OOIIECTBAa, OCO3HAIOUIETO CBOU
KOHCTUTYIIMOHHBIC TpaBa U OOS3aHHOCTH, YBAXKAIOMIEro 3aKOH W MPaBOMOPSIOK, OCO3HAHHO MPUHHUMAIOIIETO TPAJUIIMOHHBIE HAIMOHAIbHBIC U
oOImieyenoBeyecKre T'yMaHUCTHYECKHE U JeMOKPAaTHYEeCKHE [IEHHOCTH, TOTOBOTO K YUaCTHIO B OOIIIECTBEHHOM KU3HM;

— TpuU3HAHUE HEOTUYKJIAEeMOCTH OCHOBHBIX MpPaB W CBOOOJ YEJIOBEKa, KOTOpPhIE MPUHAMIEKAT KAXKIOMY OT POXKICHHS, TOTOBHOCTH K
OCYIIECTBIIEHUIO COOCTBEHHBIX MpaB M CBOOOJ 0e3 HapyIIeHHs MpaB U CBOOOA OPYTUX JIUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC TIPaBa U CBOOOIBI
YEeJIOBeKa W TPAKJAHWHA COTJIACHO OOIIENPU3HAHHBIM TPUHIUAIIAM M HOPMaM MEXIYHapOJHOTO TpaBa W B COOTBETCTBUM ¢ KoHCTHTylHEH
Poccuiickoit denepanuu, mpaBoBas ¥ MOJIUTUYECKAS TPAMOTHOCTb;

—  MHUPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKHU M OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOE HA JHAJIOTE KYJIbTYp, a
TaK)Ke pa3UYHBIX POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHNE CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

—  MHTEPHUOPHU3ALMS [IEHHOCTEH EMOKPATUM U COLUAIBHON COJIMIAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHUH B TPYyIIe
WJIM COLIMATILHON OpraHu3alliy;

—  TOTOBHOCTH OOYYArOIIMXCSI K KOHCTPYKTHBHOMY YYAaCTHIO B TMPUHSITHH PEIICHUN, 3aTPAarvBarONIMX HX IpaBa WU HWHTEPECH, B TOM YHCIIEC B
pa3ar4YHbIX (hopMax OOIIECTBEHHON caMOOpPTraHU3aIlNK, CAMOYIPABIEHHUs, OOIIECTBEHHO 3HAYUMOMN JesTeIbHOCTH,

—  TPUBEPKEHHOCTh HJICSIM WHTEpHAI[MOHAIN3MA, JIPYXKOBI, pAaBEHCTBA, B3aUMOTIOMOIIM HAPOJOB;, BOCIUTAHWE YBAXUTEIHLHOTO OTHOIICHHS K
HallHOHAIBHOMY J0CT

—  OHWHCTBY JIFOJIEH, X YyBCTBaM, PEIIMTHO3HBIM YOCIKIECHUSM,

— TOTOBHOCTh OOYYarONIMXCS TPOTUBOCTOSATH HJICOJIOTHH HKCTPEMH3MA, HAIMOHAIM3MA, KCEHO(POOWHU; KOPPYMIMH; TUCKPUMHUHAIMH TI0
COIIMAIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLUAIBHBIM SIBIICHUSM.

JIMYHOCTHBIE pe3y/bTAaThl B cpepe OTHOMIEHHH 00YYAIOIIUXCS € OKPY/KAIOIMIUMH JIIOAbMU:



— HpPaBCTBEHHOE CO3HAHME M TIOBEJCHHE HAa OCHOBE YCBOCHMS OOIIECYETIOBEYECKMX IIEHHOCTEH, TOJEPAaHTHOTO CO3HAHUS M TOBEICHHUS B
HOJHUKYJIBTYPHOM MHPE, TOTOBHOCTH U CLIOCOOHOCTH BECTH JUAJIOT C APYTHUMH JIFOJbMH, TOCTUTATh B HEM B3aMMOIIOHMMAHUs, HAXOAUTh OOIINE LeIH
U COTPYIHHUYATH JJISL UX JOCTHKCHUS;

—  TPUHATHE TYMAaHHUCTUYECKHUX IICHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE M OOpOXKeIaTeIbHOE OTHOLICHHE K JIPYTOMY YeJIOBEKY, €ro MHEHHUIO,
MHUPOBO33PEHUIO;

—  CHOCOOHOCTh K CONEPEKUBAHUIO W (HOPMUPOBAHHME IO3UTHBHOTO OTHOLICHHWS K JIOASM, B TOM YHCIE K JIMIAM C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSI M MHBAJUaM; OepeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIECHUE K (PU3MUECKOMY U MCUXOJIOTHUYECKOMY 3/10POBBIO
JIpYTUX JIIO/IEH, YMEHUE OKa3bIBaTh MEPBYIO TOMOLIb;

— (¢opMHpOBaHHE BBIPAKCHHOH B TOBEJCHUM HPABCTBEHHOW IO3HMIMH, B TOM WYHCIE CIIOCOOHOCTH K CO3HATEIBHOMY BBIOOpY 100pa,
HPaBCTBEHHOT'O CO3HAHUSI M IOBEJICHHUS HA OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IEHHOCTEH U HPAaBCTBEHHBIX YYBCTB (4E€CTH, JJOJITa, CIIPABEIJINBOCTH,
MUJIOCEPIUS U IPYKETIOOU);

—  pa3BHTHE KOMIETEHIM COTPYIHHUYECTBA CO CBEPCTHHKAMH, NETHbMH MJIAJIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTEIbHOH, OOIIECTBEHHO
MOJIE3HOH, y4eOHO-HCCIIeI0BaTEeIbCKON, POSKTHON U APYTUX BUAAX JESATEIbHOCTH.

JInuHOCTHBIE pPe3yJbTaThl B c(pepe OTHOMIEHUI 00YyHAIOIIHMXCH K OKPYKAKIIEMY MUPY, ’KMBOI NPUPOJE, XYA0:KeCTBEHHOH KYyJIbTYype:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH, 3HAUMMOCTH HAyKH, FOTOBHOCTb K HAy4YHO-TEXHUYECKOMY
TBOPYECTBY, BJIaJIcHHE JOCTOBEPHOI HH(OpMaIel 0 NEPeOBbIX JOCTHKEHHUIX U OTKPBITUAX MUPOBOW U OT€UECTBEHHOI HAayKH, 3aMHTEPECOBAHHOCTh
B HAay4YHBIX 3HAHUAX 00 yCTpOilcTBE MUpa U OOIIECTBA;

— TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA MPOTSXKEHUM BCEH JKM3HU; CO3HATENBbHOE OTHOIIEHHE K
HENPEephIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHON NPOpecCHOHANbHON U 00IIECTBEHHOU AESITEeIbHOCTH;

—  DKOJIOTMYECKasl KyJIbTypa, OepekHOe OTHOLIEHUS K POJHON 3emiie, MpUpOIHbIM OorarcTBaM Poccuu m Mupa; NOHMMaHUE BIUSHUS COLMAIbHO-
SKOHOMMUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOAHON U COLUATBHON CPe/bl, OTBETCTBEHHOCTD 3a COCTOSIHUE IPUPOJIHBIX PECYPCOB; YMEHUSI U HABbIKU
pPasyMHOTO TNPUPOAONOIb30BAHUS, HETEPHUMOE OTHOIIEHHE K JACHCTBHUSAM, NPUHOCAIIMM BpeA HKOJOTHH;, NPUOOpETEeHHE OIbITa 3KOJO0ro-
HaIpaBJIEHHON NeSTEIIbHOCTH;

—  DCTETHYECKOE OTHOILIEHHS K MUPY, TOTOBHOCTb K 3CTETHYECKOMY 00YCTPOICTBY COOCTBEHHOTO ObITA.

JInuHoCTHBIE pe3yJabTaThl B cepe OTHOMIEHHIT 00y4alOIUXCS K ceMbe U POANTENIAM, B TOM YHCJIe IOAT0TOBKA K CeMeiHOM KM3HM:

—  OTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUI0 CEMBU HAa OCHOBE OCO3HAHHOI'O MIPUHSTHS LIEHHOCTEW CEMENHOM KU3HU;

—  TIOJIOKMUTENbHBIM 00pa3 ceMbH, POAUTENHCTBA (OTIIOBCTBA U MAaTEPUHCTBA), UHTEPUOPH3ALMS TPAIUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.
JInuHOCTHBIE pe3yJbTaThl B chepe OTHOLICHHS 00YYAIOIIMXCS K TPYAY, B cepe cONMAIBbHO-IKOHOMUYECKNX OTHOIICHUI:

—  YBaXEHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOp OyayIIel MPOodECcCHu KaK MyTh U CIIOCO0 peaan3aiui COOCTBEHHBIX KU3HEHHBIX TJIAHOB;

—  TOTOBHOCTH OOYYAIOIIMXCS K TPYAOBOM MpOoQecCHOHAIBHOM AeITeIbHOCTH KaK K BO3MOXKHOCTH y4YacTHusl B PEIICHUH JIUYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOJIeM;



—  TOTPeOHOCTH TPYAUTHCS, YBOKEHHUE K TPYAY H JIOASM TPYAa, TPYJOBBIM JOCTH)KEHUSAM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE
OTHOILIEHHE K Pa3HbIM BHJIaM TPYI0BOM 1€ATEIbHOCTH;

—  TOTOBHOCTb K CaMOOOCITYKUBaHHIO, BKIIIOYast 00yueHHE U BBIIIOJHEHHUE JOMAIIHUX 00s3aHHOCTEH.
JInuHocTHBIE pe3yJbTaThl B cepe PU3NIECKOr0, NCHXOJOTHYECKOI0, COUATBHOIO H AKA/IeMHUYeCKOro 0JIarono1y4ust 00y4aromuxcs:

—  (¢usnveckoe, YMOIMOHATBHO-TICUX0JIOTHYECKOE, COLMATBHOE OJIaronoay4yre 00yJaromuxcst B )KU3HA 00pa30BaTEIbHOM OpraHnu3aIui,
OLIYIIEHUE 1eThbMH 0€30M1aCHOCTH U IICUXO0JOTHYECKOro KoMpopTa, THPOPMALMOHHONW 0€30MacHOCTH.

IInanupyemsblie MeTanpeaMeTHbie pe3yJbTaTrhl ocBoennss OOIL
MertarpeaMeTHbIe pe3yiIbTaThl OCBOSHHSI OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl IPECTABICHbBI TPEMsI IPYIIIaMi YHUBEPCAIbHBIX Y4eOHBIX

nevcreuit (YY /).
1. PeryasiTuBHbIe yHUBepcaabHbIe yueOHbIE 1eHCTBHA
BhInyCKHUK HAYy4YHTCH:

—  CaMOCTOSITEIBHO ONPEACIIATH 1NN, 33/1aBaTh IAPAMETPhl U KPUTEPUH, 110 KOTOPBIM MOYKHO OIPEIEIUTh, YTO LENb JOCTUTHYTA;

—  OLICHUBAaTbh BO3MOYKHBIE NIOCIEACTBUSI TOCTUKEHUS IOCTABICHHOM 1I€JIN B AESITEIbHOCTH, COOCTBEHHOM U3HU U JKU3HU OKPYKAIOIIMX JIFOEH,
OCHOBBIBAsICh Ha COOOPaKEHUSIX ITUKHU U MOPAJIH;

—  CTaBUTh U QOPMYIMPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTEIbHOMN A€ATEIbHOCTH U )KU3HEHHBIX CUTYALIUSX;

—  OLEHMBATh PECYpCHI, B TOM YHCIIE BpeMs U Jpyrue HeMaTepHallbHbIe PeCcypChl, HEOOXOMMBbIE [T JOCTHKEHHSI TOCTABICHHOM 11eMH;

—  BBIOMpATh NMyTh JOCTHKEHUS LIEJIH, TNIAHUPOBATh PEIICHUE MTOCTABICHHBIX 3ajlayu, ONTUMU3UPYS MaTepUalibHble M HeMaTepHalbHbIe 3aTPaThl;

—  OpraHu30BbIBaTH 3P (HEKTUBHBIN OUCK PECYPCOB, HEOOXOIUMBIX JJISl JOCTHXKEHUS [TOCTABJIEHHOM 11EeJH;

—  COIIOCTaBJIATH ITOJIYYEHHBIN pe3ybTaT ACATEIBHOCTH ¢ IIOCTABICHHON 3apaHee LIECIbIO.
2. Tlo3HaBaTe/IbHbIEC YHHBEPCAJIbHbIE yUeOHbIe 1elicTBUS
BbInyCKHUK HAYyYHTCH:

—  HCKAaTbh U HaXOAUTh 0000IIEHHBIE CLIOCOOBI pelIeHHs 3a7a4, B TOM YHCIIE, OCYLIECTBIATh Pa3BEPHYThIN HHPOPMAIIMOHHBINA MOUCK U CTAaBUTh HA
€ro OCHOBE HOBbIE (YueOHbIE U IT03HABATEIbHbIC) 3aJa4H;

—  KpUTUYECKH OIIEHMBAaThb M WHTEPIPETHPOBaTh HH(GOPMALMIO C Pa3sHBIX O3 U I U U, pacno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B
UH(POPMALIMOHHBIX HCTOYHHKAX;

—  HCHOJIb30BaTh PA3JIMYHBIE MOJIEIBHO-CXEMATHUECKUE CPEICTBA ISl IIPEICTABIICHHS] CYILIECTBEHHBIX CBSI3€M M OTHOILICHHM, a TaK¥Ke
POTHBOPEYHA, BBIABICHHBIX B MHPOPMALIMOHHBIX UCTOYHUKAX;

—  HaXOJUTh U NPHUBOJUTH KPUTHUYECKHE APTYMEHTHI B OTHOIIEHUH JEHCTBUM U CYKIEHHU IPYroro; CIOKOMHO M pa3yMHO OTHOCHUTBCS K
KPUTUYECKUM 3aMEYaHUsIM B OTHOIIEHUU COOCTBEHHOI'O CY)KJIEHHSI, PACCMATPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

—  BBIXOJUTH 332 PAMKH y4eOHOI0 MPEeIMETa U OCYLIECTBIIATh LEJI€HAPABICHHBIA OUCK BO3MOXHOCTEH AJIS IIMPOKOTO MEPEHOCa CPEACTB U
c110co0OB AEHCTBHUS;



—  BBICTpaWBaTh WHAWBHAYAIbHYIO OOpa30BATEIbHYI TPACKTOPHIO, YUUTHIBAs OTPAHUYCHUS CO CTOPOHBI JAPYTUX YYACTHUKOB U PECYpCHBIC
OTpaHUYECHUS;

—  MEHSATh U yJIEP>KUBATh Pa3HbIC MO3ULUHU B IO3HABATEILHON JI€ATEIbHOCTH.

3. KoMmMyHUKaTHUBHBIE YHHBepPCAaJbHbIE YueOHbIe JeiicTBHSI
BbInyCKHUK HAYYHTCSH:

—  OCYUIECTBJISITH JCJIOBYI0O KOMMYHHUKAILIUIO KaK CO CBEPCTHHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTpU 00pa30oBaTEIbHON OpraHu3alliy, TaK 1 3a ee
npenenaMu), Moa0UpaTh MApTHEPOB AJIA JCNOBOM KOMMYHHKAIIMM HCXOJs U3 COOOpaXKeHHH pe3ylbTaTUBHOCTH B3aHMMOJICHCTBHS, a HE JIMYHBIX
CHMIIATHI;

—  TPH OCYILIECTBJICHUU IPYNIOBON pabOTHI ObITh KaK PyKOBOJIUTENEM, TaK U YJICHOM KOMaHbI B pa3HBIX POJIsiX (TeHepaTop uaeH, KpUTuK,
WCITOJTHUTEIIb, BHICTYMAOIINHN, SKCIIEPT U T.11.);

—  KOOPJIUHHUPOBATH U BBIMIOIHATH PA0OTY B YCIOBUAX PEaTbHOT0, BUPTYATHHOT'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

—  pa3BEpHYTO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIH30BAHUEM aJIEKBATHBIX (YCTHBIX U MUChMEHHBIX ) S3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(IUKTOTeHHBIE CUTYAllMU U MPEAOTBpaIlaTh KOH(MIUKTHI 0 X aKTUBHOM (ha3bl, BBICTPAUBATH JEIOBYIO H 00pa30BaTEIbHYIO
KOMMYHUKAIIUIO, 30erast JTMYHOCTHBIX OIEHOYHBIX CY>KICHUH.

Ilinanupyemble npeaMeTHbIe pe3yJabTaTrbl ocBoeHuss OOII

Pe3ynbTarel 6a30BOr0 ypoBHS OPUEHTHPOBAHBI Ha 00IIYI0 (DYHKIIMOHAIBHYIO TPAMOTHOCTD, MOJIYY€HHE KOMIIETEHTHOCTE! JIJIsl TOBCETHEBHOM
JKU3HH U OOIIETO pa3BUTHA. DTa IPYIIa Pe3yIbTaTOB MPE/IOIaraeT:

— MOHMMAaHUE TIPeIMeTa, KIIOYEBBIX BOMPOCOB U OCHOBHBIX COCTABISIONINX JIEMEHTOB M3y4aeMOi MpeIMeTHOM 001acTu, 4To 00ecreunBaeTcs
HE 3a CUeT 3ay4YMBaHUs ONpeAeNICHUI U MMpaBuil, a MOCPEICTBOM MOJIEIMPOBAHUS U TOCTAHOBKH MPOOJIEMHBIX BOIIPOCOB KYJIbTYpPbI, XapaKTEPHBIX IS
JTAaHHOM MpeMeTHOH obnacTu;

— YMEHHE pellaTb OCHOBHBIE NPAKTUYECKUE 33aJa4d, XapaKTEPHBIE JUIS HCIIOJIB30BAHUS METOJOB M MHCTPYMEHTAPHs JAHHOW INPEIMETHOMN
o0JacTu;

— OCO3HAaHHE PaMOK M3y4aeMoM MpeIMETHOM 00J1acTH, OTPAaHUYEHHOCTH METOJ0B U HHCTPYMEHTOB, TUITMYHBIX CBSI3€l C HEKOTOPBIMU APYTUMU
o0JacTsIMH 3HAHHUSL.

ba3oBblil ypoBeHb
«IIpobeMHO-pyHKIMOHAIBHBIE Pe3yJIbTATHD)
Pazgen I. BbIMyCKHUK HAYYHUTCS II1. BINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCH
esn ocBoeHUA JInst ucrnonp30BaHMs B TOBCETHEBHOM KU3HU U s pazeumus mblulieHust, UCNOIL30BAHUSL 8 NOBCEOHEBHO
npeaMera obecrnieueHrs BO3MOKHOCTH YCIIEIITHOTO TPOJOKEHUS | JCU3HU
o0pa30BaHMsl 1O CHEIMATBLHOCTSM, HE CBS3aHHBIM C U obecneyeHuss 03MONCHOCTU YCHEUHO20 NPOOOIHCEHUS




MPUKIAAHBIM HUCIIOJIb30BAHUEM MATCMATHKHU

06pa306anz no cneyuatrbHoCmsIM, He C6A3AHHbIM C
npumadem UCNONb306AHUEM MAMEMAMUKU

Dnemenmot meopuu
MHOIHCECmE U
MamemamuyecKkoul
J102UKU

[

OmnepupoBath Ha 0a30BOM YPOBHE MOHSATUSIMHU:
KOHEYHOE MHOXECTBO, DJIEMEHT MHOXKECTBA,
IIOJIMHO>KECTBO, [IEPECEUECHUE U 00bETUHEHNE
MHO’KECTB, YACJIOBBIE MHOXKECTBA Ha
KOOPJHMHATHOM IIPSIMOM, OTPE30K, HHTEPBAJI,
OIepUpOBaTh Ha 6230BOM YPOBHE MOHATUIMU:
YTBEPKACHHUE, OTPULIAHUE YTBEPKACHUSI, ICTUHHBIE
Y JIOXKHBIE YTBEPIKJICHUS, IPUYMHA, CIEICTBUE,
YaCTHBIN cilyyail OOIIEero yTBEpKIACHMUS,
KOHTPIIPUMED;

HaXOJIUTh NepecedeHre U 00beAMHEHHE IBYX
MHOXECTB, IIPEJCTABICHHbIX Ipaduyecku Ha

YU CIIOBOU MPSIMOM;

CTPOUTH HA YUCIIOBOW MPSIMON MTOJMHOKECTBO
YHCJIOBOTO MHOKECTBA, 3aIaHHOE ITPOCTEUIINMHU
YCIIOBUSIMU;

pacrno3HaBaTh JIOKHbIE YTBEP)KICHHS, OIIMOKH B
pacCyXJIeHHsIX, B TOM YHUCIIE C UCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux

[

npeomemos.

HCIIOJIb30BAaTh YHCIOBBIE MHOYKECTBA Ha
KOOPJAWHATHOW MPSIMOM I ONMCaHUS PeaIbHBIX
MIPOLECCOB U SIBJICHUI;

MIPOBOJUTH JIOTHUYECKUE PACCYKIACHUS B CUTYaLIUAX
MMOBCETHEBHOMW KU3HU

Onepuposams NOHAMUAMU: KOHEYHOE MHOINCECMEBO,
INIeMEHM MHOHCECMBA, NOOMHONMCECMBO, nepeceyeHue U
00veouHeHe MHONCECTE, YUCTIO8ble MHOJCECMEA HA
KOOPOUHAMHOU NPAMOLL, OMPe30K, UHMEPBA,
NONYUHMEPBATL, NPOMENCYMOK C 8bIKOJIOMOU MOUKO,
epaghuueckoe npedcmasienue MHONCECMS HA
KOOPOUHAMHOU NIOCKOCTUL,

onepuposamv NOHAMUAMU. YMBEPIHCOeHUe, OMPUYAHUE
VmMEepHcOeHUsl, UCUHHBLE U TONCHBLE YMBEPHCOCHUS,
npuduHa, credcmeaue, YaCmHslll Cay4ai oouezo
ymeepaicoenus, KOHmpnpumep,

nposepsmb NPUHAOTEHCHOCTb INEMEHMA MHONCECTBY;
HAX00UMb nepeceyerue u 00beOUHeHUe MHONCECTE, 8 MOM
yucie npeoCcmasieHHbIX epaghuiecku Ha YUci08ou NPAMOU U
Ha KOOPOUHAMHOU NIOCKOCHU,

npo8ooUms 00Ka3amenbHvle PAcCyHcOeHUst OJisl
000CHOBANUSA UCMUHHOCIU YMBEPHCOCHUIL.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

UCNONb308AMb YUCTIOBblE MHONMCECMBA HA KOOPOUHAMHOU
npAMOU U HA KOOPOUHAMHOU NAOCKOCIU OIS ONUCAHUSL
PeanbHuIX NPOYeCccos U AGNeHUl;

npoBOOUMb 0OKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSX
NOBCEOHEBHOLL HCU3HU, NPU PEUUEeHUU 3A0ay U3 Opyeux
npeomemos

Yucna u ¢ bIPAINHCCHUA

OmnepupoBath Ha 0a30BOM YPOBHE MOHSATHSIMHU:
1[E€JI0€ YHUCIIO, IETUMOCTD YHCEII, OOLIKHOBEHHAS
Ipo0b, AecATUYHAS APOOb, palliOHAIBHOE YUCIIO,

C80000H0 Onepuposamv NOHAMUAMU.: Yeloe YUCTO,
0enuUMoCcmy yucel, 0ObIKHOBEHHAsL OPOOb, OeCAMUYHAs
0po0Ob, PAYUOHATLHOE YUCTO, NPUOIUNCEHHOE 3HAUEHUE




npuOIIMKEHHOE 3HAYEHUE YUCIIA, YacTb, A0JI,
OTHOILIEHHE, IPOLICHT, IOBBILIEHUE U TOHUKEHUE
Ha 3a/IaHHOE YUCJIO NPOLIEHTOB, MacIITal;
OTIepHpOBATH Ha 0230BOM YPOBHE MOHITHAMU:
Jorapugm ymcia, TPHroHoMeTpHuyecKast
OKPY’KHOCTb, TpaJyCHast MEpa yIila, BeIU4ruHa
yria, 3alaHHOT0 TOYKOW Ha TPUTOHOMETPUYECKOU
OKPY’KHOCTH, CUHYC, KOCUHYC, TAHI'€HC U
KOTaHI'€HC YIJIOB, UMEIOIIMX IPOU3BOJIbHYIO
BEJIMUUHY;

BBITOJIHATH ApUPMETUIECKHUE ACHCTBHS C LEIBIMH
Y PallMOHAJIHBIMH YUCIIAMU;

BBITOJIHATH HECTIOKHBIE TPEOOPA30BAHUS
YHCJIOBBIX BBIPAXKEHUMN, COAEPIKAIIMX CTEIICHH
YKCcell, JIN00 KOPHU U3 Yucel, 1100 JIorapupMsl
4HCell,

CpaBHMBATh paIl[MOHAJIbHBIC YHCIIAa MEXKIY COOOM;
OLICHUBATh U CPABHUBATH C PALIMOHAIBHBIMU
YKCJIaMU 3HAYEHHUs LIEJIbIX CTENEHEN Yncell, KOpHeH
HaTypaJIbHOM CTENEeHU U3 YHce, Jorapudmon
qucell B IIPOCTBIX CIy4asx;

n300pakaTh TOUKAMHU Ha YUCIOBOM MPsIMOM 1ielible
Y pallMOHAJIbHBIE YUCIIA;

n300paxaTh TOUKaMH Ha YHCIOBOW MPSIMOM 11eTIbIe
CTENEHM YUCEJl, KOPHU HAaTYPaJIbHOM CTENIEHU U3
YHcell, JIorapu(Mbl YUCeNl B IPOCTHIX CIydasx;
BBITOJHATH HECTIOKHBIE TPE0O0Pa30BaHUS LIETBIX U
JIpOOHO-PALIMOHAIBHBIX OYKBEHHBIX BHIPAKEHUM;
BBIpaXKaTh B IPOCTEHUIINX CIy4asiX U3 paBEHCTBA
OJIHY IIEPEMEHHYIO YePE3 APYTHUE;

BBIUNCIIATH B IPOCTBIX CIy4asX 3HAYCHUS
YHCIIOBBIX U OYKBEHHBIX BBIPaKEHUI, OCYIIECTBIISS

yucna, ¥acmo, 005, OMHOWEHUe, NPOYEHN, NOBbIUUEHUE U
NOHUdICEHUE HA 3A0AHHOE YUCTO NPOYEHMO8, MACUMAOD;
NPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU CBOUCMBAMU
oenumocmu,

onepuposamv NOHAMUAMU: 102apUPM Yucia,
MPUSOHOMEMPULECKASL OKPYIHCHOCb, PAOUAHHAS U
2paodycHas mepa yend, 8eauduna yend, 3a0aHH020 MOYKoU Ha
MPUSOHOMEMPUUECKOU OKPYICHOCIU, CUHYC, KOCUHYC,
MAH2EHC U KOMAHSEHC V2108, UMEIOUUX NPOU3BOTbHYIO
BEUYUHY, YUCTA € U T,

BbINOIHAMb apu@memuyecKkue 0eticmeust, Couemas yCmmvle
U NUCbMEHHbLe NPUeMbl, NPUMEHSISL NPU He0OXO00UMOCMU
BLIYUCTUMENbHbIE YCMPOLUCEA,

HAX00UmMb 3HA4eHUsI KOPHL HAMYPATbHOU CMeneHU, CeneHu
C PAYUOHANbHBLIM NOKA3AMeNeM, 102apughma, UCnoIb3ys npu
HeoOX00UMOCIMU BbIYUCTUMENbHbLE YCIMPOUCMEA;
NOIb308AMbCSL OYEHKOU U NPUKUOKOU NPU RPAKMUYECKUX
pacuemax;

nPOBOOUMb NO U3BECMHBIM (YOPMYIAM U NPABUIAM
npeodpaz06anusi OYKEEHHbLIX GbIPANCEHUT, BKIIOUAIOUUX
cmenetu, KOpHU, 102apughmsl U MpueoHOMempuiecKue
dynxyuu;

HAXo00ums 3HA4EHUsL YUCTOBLIX U OVKEEHHBIX BbIPANCEHUI,
ocywecmasis Heoodxooumble NOOCMAHOBKU U
npeoopazosanus;

u3006padcamov cxemMamuyecku y2oi, GeIudUHa Komopo2co
BbIPAJCEHA 8 2PAOYCAX UU PAOUAHAX,

UCNONIBb306AMb NPU PeUleHUU 3a0ay MadIudHble 3HAYeHUS
MPUSOHOMEMPUYECKUX PYHKYULL VeNI08;

BbINOIHAMb NEPEBOO0 BEeNIUYUNBL V2ad U3 PAOUAHHOU Mepbl 8
2paodycHyo u 00pamHo.




HE00XO0IMMBbIE TIOJICTAHOBKH U IIpeoOpa30BaHus;
n300paxkaTb CXEMaTHUUECKH YroJjl, BEIUYUHA
KOTOPOT'O BBIPA)KEHA B TPalycax;

OLICHUBATh 3HAKH CUHYCA, KOCHHYCA, TAHTCHCA,
KOTAaHI'CHCAa KOHKPCTHBIX YIJIOB.

B nosceonesnou orcuznu u npu usyuenuu opyaux

V4UeOHbIX NPeoMemos:

BBIIIOJIHATH BBIYHCIICHUS IIPU PELICHNH 3a/1a4
IIPAKTUYECKOI0 XapaKkTepa;

BBITNOJIHAT IPAKTUYECKUE PACUETHI C
UCIIOJIb30BaHUEM ITPU HEOOXOAUMOCTH
CIIPaBOYHBIX MAaTEPUAIOB U BBIYMCIIUTEIBHBIX
YCTPOUCTB;

COOTHOCHUTB pEaJIbHbIEC BEIMUNHBI, XapaKTEPUCTUKH
00BEKTOB OKPYXAIOIIEr0 MUPa C UX KOHKPETHBIMU
YHUCJIOBBIMU 3HAYECHUAMU;

UCIIOJIb30BaTh METO/Ibl OKPYTJICHUS, TPUOIMHKEHUS
Y IIPUKUJKY [IPU PEIICHUH IPAKTUYECKUX 3a1a4
[IOBCEHEBHOM KU3HU

B nosceomnesnotl sicusnu u npu uzyueruu Opyeux yueomvix

npeomemos:

BbINOIHAMb OCUCBUsL C YUCTOBBIMU OAHHBIMU NPU PEUUEHUU
3a0ay NPaKMu4ecKo2o Xapakmepa u 3a0ay U3 pasiudHblx
obaacmeii 3HaAHULL, UCNObL3YSL NPU HEOOXOOUMOCTU
CNpasouHbie Mamepuaibl U blYUCTUMENbHBLE YCMPOUCMEA,
OYeHUBAMb, CPABHUBAMND U UCNOIL308AMb NPU PEUUEHUU
NPAKMU4eCcKUx 3a0ay Yucioeble 3HA4eHUs PeaibHblX
8eUYUH, KOHKDEMHble YUCT08blE XAPAKMEPUCUKY
00bEKMO8 OKPYAHCAIOUe20 MUpa

Ypasnuenusa u
Hepagencmea

Pemrate nuHelHbIE ypaBHEHHS M HEPABEHCTBA,
KBaJIpaTHBIC YPaBHECHUS;

pemrats JorapuMuIecKue ypaBHEHHs BUA

log 4 (bx + C) = d u mpocreiinine HepaBeHCTBA BUIA
log a x <d;

penraTth noka3areibHbIe YpaBHEHUS, BUA &
(rme d MOXXHO TIPE/ICTABUTH B BUJIE CTETICHH C
OCHOBaHHEM @) U MPOCTEHIIINEe HEPABEHCTBA BHIA
a‘<d (rme d MOXHO IIpeCTaBUTE B BUJIE
CTETNICHU C OCHOBAHUEM a);.

HNPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEH
IPOCTEHIIIET0 TPUTOHOMETPHUYECKOTO YPaBHEHHS

bx+c: d

Pewamv payuonanvuvie, nokazamenvHuvle u
Jloeapupmuyeckue YpasHeHus U HepaBeHCmed, NPocmenuiue
UppAyUOHaIbHbLE U MPULOHOMEMPUYECKUe YPAGHEHUS,
HEepaseHCcmea u ux CUCmembi;

UCNONb308aMb MeMOObl peulenUs YyPAaeHeHUll: npusedeHue K
8UOY «NpOU3BeOeHUe PABHO HYIO» UTU «4ACMHOE PABHO
HYJII0Y, 3AMeHA NepeMeHHbIX,

UCNONb308AMb MEeMOO UHMEPBALO8 OJisl peuleHUs
HepaseHcms,

UCnonb308amb epaguueckuii Memoo OJist NPUOIUNCEHHO2O
pewlenus: ypasHeHull U HepaeeHCcms,
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BUja: SINX =4a,cosX=a,tgx =a,ctgx=a, rae a
— TaOJIMYHOE 3HAYCHNUE COOTBETCTBYIOMIECH
TPUTOHOMETPUIECKOUN (YHKITHH.

B nosceonesnoii sicuznu u npu uzyuenuu opyeux
npeomemos:

— COCTaBJISITh U PEIaTh YPAaBHEHUS M CUCTEMBI
YpaBHEHUU TIPH PEIICHUU HECIOKHBIX
NPaKTUYCCKUX 3a/1a4

uzobpaxcamov Ha MPULOHOMEMPULECKOU OKPYHCHOCMU
MHOJCECMBO peuteHUll NPOCMeUUUX MpUeoOHOMEeMmpUUeCcKUX
VPasHeHull U HepageHcms,

BLINOJIHAMb OMOOP KOPHEU YPAGHEHUI UU pelleHUll
HepageHcme 8 COOMEemcmaul ¢ 0ONOIHUMENbHbIMU
VCA0BUAMU U OCPAHUYEHUSMU.

B nosceonesnoui ocuznu u npu usyueHuu opyaux y4eoHvix

npeomemos:

COCMAassims U peuiams YPasHeHusl, CUCHEeMbl YPAGHEeHU U
HEpageHcmaa npu peutenuu 3a0ay Opyeux y4eOHvix
npeomemos;

UCNONb308aAMb YPABHEHUS U HEPABEHCMEA Ol NOCMPOEHUS U
UCcne008anus RPOCMeNUUx Mamemamuyeckux mooeneu
PeanbHbIX Cumyayutl Uiy NPUKIAOHbIX 3a0a,

yMemb UHMePRPemupo8ams NOJLYYeHHbIU NPU peuleHul
VPABHEHUs!, HEPABEHCMBA UU CUCTEMbL Pe3VIbmant,
OYeHUBamMyb €20 NPagoonooodue 8 KOHmeKcme 3a0aHHOU
PeanvbHol cumyayuu Ui RPUKIAOHOU 3a0aju

Dyukyuu

— OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHSMHU:
3aBHCUMOCTH BEJTMYMH, QYHKIUS, apTyMEHT U
3HaYeHue PyHKINHU, 00JacTh ONpeieeHus 1
MHO’KECTBO 3HaUe€HUN (QYyHKIUU, TpapuK
3aBHCUMOCTH, rpaduk GyHKINHU, HYIU PYHKIINH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, BO3PAaCTaHHE Ha
YHCIOBOM MTPOMEKYTKE, yObIBAHNE HA YHCIOBOM
IPOMEKYTKEe, HanOOJIbIllee 1 HAaNMEHBIIIEee
3HaYeHHe (PYHKLUU HA YUCIOBOM MIPOMEKYTKE,
nepuoaudeckas GyHKIHs, TIEPHO,;

— omnepupoBaTh Ha 0A30BOM ypPOBHE MOHATUSAMHU:
npsMasi 1 oopaTHasi IpONOPIUOHATBHOCTD
JVHENHas1, KBapaTU4Hasi, JorapupmMudecKkas u

Onepuposamv NOHAMUAMU: 3A6UCUMOCTID BETUYUH,
@dynKxyus, apeymenm u 3Hadenue QyHKyuu, 0o.1acmo
onpeoeneHus: U MHOJMCECME0 3HAYEHUN YYHKYUU, 2paPuK
3asucumocmu, epagpux GyHKyuu, Hyau GyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCEA, 803PACMAaHUe Ha
YUCTO80M NPOMEdNCYMKe, YObl8aHUe HA YUCTOBOM
npomedxcymke, HauboIvbuiee U Haumenbulee 3HayeHue
@YHKYUU HA YUCTOBOM NPOMENCYMEKE, NEPUOOULECKASL
@yHKYUs, nepuood, YyemHasn u HeuemHas QyHKyuu,
onepupoBamv NOHAMUAMU: NPAMAS U 0OPAMHASL
NPONOPYUOHATLHOCTb, TUHENHAS, K8AOPAMUYHAS,
Jlo2apupmuyeckas u noKasamenbHas QyHKyuu,
mpuzoHomempuieckue yHKyuu,
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nokasaresabHas (QyHKIMH, TPUTOHOMETPUYECKUE
byHKIUY;

pacrio3HaBaTh rpaMKH 3J€MEHTapHbIX (GYHKLUI:
IpsAMOM 1 0OpaTHON MPONOPLUUOHAIBHOCTH,
JMHEWHOU, KBAIPATUYHOH, TOTapU(PMHUECKON U
HOKa3aTeabHON (YHKIUHI, TPUTOHOMETPUYECKUX
byHK1IHI;

COOTHOCHUTD I'paMKH 3JIE€MEHTAPHBIX (DYHKIIHIA:
IpsAMOM 1 0OpaTHOMN MPONOPLIUOHAIBHOCTH,
JMHENHOMN, KBaJpaTUYHOM, JIOTapu(PMUUECKON U
HOKa3aTeabHON (YHKIUM, TPUTOHOMETPUYECKUX
bynkuunii ¢ GopMynamu, KOTOPEIMH OHH 33/1aHBL;
HaXOJUTh 110 rpaduKy NpuUOIMKEHHO 3HAYECHUS
(GyHKLUY B 3a/laHHBIX TOYKaX;

OTIpeNieNATh N0 rpadKy cBOWCTBA PYHKIUU (HYIIH,
POMEXXYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HAaHOOJIbIINE ¥ HANMEHBIIIHE
3HAueHUs U T.11.);

CTPOUTH 3CKU3 Tpaduka GyHKIUH,
YIIOBJIETBOPSIOIIECH PUBEACHHOMY Ha0OpY
ycI0BUH (IPOMEXYTKH BO3pacTaHus / yObIBaHUS,
3HaYeHHne (PYHKIUHU B 33IaHHON TOYKE, TOUKU
AKCTPEMYMOB U T.11.).

B nosceonesnoii srcuznu u npu uzyueHuu opyaux

npeomemos:

OTIpENIETIATh 10 TpaduKaM CBOMCTBA PEATbHBIX
MIPOIIECCOB U 3aBUCUMOCTEHN (HAauOObIITHE U
HaMMEHbIIINE 3HAUCHHU S, IPOMEKYTKH BO3pacTaHus
1 yOBIBaHUS, MPOMEXXYTKH 3HAKOIIOCTOSTHCTBA U
T.IL);

WHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE

onpeodenams 3HaueHue QYHKYuUU no 3HAYeHuIo apeymeHma
npU pa3IULHbIX CNOCOOAX 3a0anus pyHKYuu,

cmpoums 2paguKu u3yyeHHvIX QYHKYUL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMENUUX CLYUAsX NO
Gopmyne nogedenue u ceolcmea PyHKYuil, HaxoO0ums no
epaguxy yHkyuu HauboavbuUe U HaUMeHbUIUe 3HAYEeHUS,
cmpoumy 9CKu3 epagura gyukyuu, yoosiemsopsrouieti
NpuBe0eHHOMY HAOOPY YCA08ULL (NPOMENCYMKU
803pacmanus/yovl8anus, sHavenue QyHKYuu 8 3a0aHHou
mouKe, MOUKU IKCMPEMYMO8, ACUMAIMOMDbL, HYIU QYHKYUU U
m.o.);

pewams ypasreHus, npocmeliuiue cCucmemvl ypasHeHull,
UCNONBL3YSA C8OUCMBA PYHKYUU U UX 2PADUKO8.

B noeceonesnoii srcuznu u npu uzyuenuu oOpy2ux y4eOHsix

(]

npeomemos:

onpeoensims no 2paguKram u UCHOIb308amMs OJisl peuleHUs.
NPUKTIAOHBIX 3A0aY CBOUCMEA PEATbHBIX NPOYECCO8 U
3asucumocmell (HauboIbLUIUE U HAUMEHbUIUE 3HAYUEHUS,
NPOMENCYMKU 803DACMAHUS U YObIEAHUS YYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCEA, ACUMNMOMbL, NEPUOO U
m.n.);

UHMEPNPEeMUpo8ams C8OUCMEA 8 KOHMEKCme KOHKPEeMmHOU
NPAKMU4ecKol Cumyayuu,

onpeodenams no epaguram npocmeuuiue XapaKmepucmuxu
nepUoOUYecKUx npoyeccos 8 OUOL02UU, IKOHOMUKE, MY3bIKe,
paouocssazu u 0p. (amnaumyoa, nepuoo u m.n.)
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KOHKPETHOM IIPAKTUYECKON CUTYaLIU

Inemenmol
MaAMemMamuuecKkozo
anauza

OnepupoBarh Ha 0a30BOM ypOBHE MOHSITHSIMHU:
npou3BoHas GYHKIMH B TOUKE, KacaTelbHas K
rpaduky GyHKIHMH, IPOU3BOIHAS QYHKIIUH;
OTIpeNeNATh 3HaYeHUE MPOU3BOAHON (PYHKIINH B
TOYKE 0 N300pKEHUIO KacaTelbHOU K rpaduKy,
IIPOBEICHHON B 3TOM TOUKE;

pemaTh HeCIOXKHBIE 33]]a4i Ha MPUMEHEHHE CBSI3U
MEX1y MPOMEKYTKAMU MOHOTOHHOCTH U TOYKaMU
IKCTpeMyMa QYHKIIUH, C OJHON CTOPOHBI, U
MIPOMEKYTKAMU 3HAKOTIOCTOSIHCTBA U HYJISIMU
IIPOU3BOHON 3TON (QYHKIUU — C APYTOM.

B nosceonesnou orcuznu u npu usyuenuu opyaux

npeomemos.

HOJIb3YACh TpapuKaMH, CPAaBHUBATh CKOPOCTH
BO3pacTaHus (pocTa, MOBBILICHUS, YBEIUYSHUS U
T.Il.) WIM CKOPOCTHU YOBIBaHUS (IaJCHNUS,
CHW)KCHHUSI, yMEHBILICHUS U T.I1.) BEINYVH B
peaIbHBIX IpolLeccax;

COOTHOCHUTH I'paMKH peasbHbIX IPOLECCOB U
3aBUCUMOCTEN C UX OMUCAHUSMU, BKIIOYAIOIIUMHU
XapaKTEePUCTUKU CKOPOCTU M3MEHEHUS (ObICTpBIi
POCT, TIJIaBHOE TTOHM)KCHHE U T.I1.);

UCIIOJIb30BaTh IPaUKK peanbHBIX MPOIECCOB JUIs
pelIeHUs] HECJIOKHBIX MPUKJIAIHbIX 33/1a4, B TOM
qucie onpenesis o rpaduky CKopocTh X0/1a
nporecca

Onepuposams nousmuamu. npou3eo0HaAs PYHKYUU 8 MOUKe,
KacamenvHas K 2papuxy yHKyuu, npouzsoonass yHKyuu,
BbIUUCTIAMD NPOU3BOOHYIO 0OHOUIEHA, MHO2OYNEHA,
K8aOpamuo2o KOpHs, NPOU3800HYIO CYMMbl (DYHKYUIL,
BbIUUCTIAMD NPOU3BOOHBLE DJIEMEHMAPHBIX PYHKYUL U UX
KOMOUHAYUI, UCNOTIb3YSL CHPABOYHBLE MAEPUATDL,
uccne008ams 8 NPOCMEUWUX CIYYAsX QyHKYuU Ha
MOHOMOHHOCMb, HAX00UMb HAUDOIbLLUIUE U HAUMEHbLUUE
SHAYEeHUst PYHKYULl, CMpoums 2pa@uku MHO2OUIEHO8 U
npoCmetuux payuoHaIbHbIX QYHKYULL ¢ UCNOb308AHUEM
annapama mMamemamu4ecko2o aHaiu3d.

B nosceonesnoui ocuznu u npu usyueHuu opyux y4eoHvix

npeomemos:

O pewams npukiaoHsie 3a0adu u3 OUOI02UU, GUIUKU, XUMUL,

IKOHOMUKU U OPY2UX NPEOMEMO8, C8A3AHHbIE C
ucciedosanuem XapaKkmepucmux peaibHulx NPoyeccos,
HAaxXoocOeHuem HaubONbUUX U HAUMEHbUUX 3HAYEHU,
CKOpOCMU U YCKOPEeHUsi U m.1N.;

UHmMepnpemuposams No1y4eHHble pe3yabmamsl

Cmamucmuka u meopus
eepoammnocmei, 102UKa
U KOMOuHamopuka

OnepupoBaTh Ha 6a30BOM YpOBHE OCHOBHBIMU
OnMcaTeIbHBIMU XapaKTEPUCTUKAMHU YHCIIOBOTO
Habopa: cpeHee apupmMeTHuyecKoe, MeraHa,
HauOoJIbIIIee M HAUMEHbIIEE 3HAUECHUS;

Hmemwb npedcmasnenue o OUCKpemMHbIX U HENPEPLIBHbIX
CIIYYAUHBIX 8EIUYUHAX U PACNPEOeNIeHUsIX, O He3A8UCUMOCTU
CYYAUHBIX GETUYUH,

umems npeocmasienue 0 MamemamuiecKkom 0HCUOAHUU U
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[ onepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSMHU: oucnepcuu CLyyauHvlx GeIUdUH;
9acTOTa U BEPOSITHOCTH COOBITHS, CITyUalHBIH O umems npedcmasienue 0 HOPMAIbHOM pAcnpedeneHul u
BBIOOD, OTBITHI C PABHOBO3MO>KHBIMU npuMepax HOPMAaIbHO PACNPeOeseHHbIX CYYAUHbIX BETUYUH,
DJIEMEHTAPHBIMU COOBITHUSIMU; [l noHumams cymo 3aKoHa OONLUUX YUCET U BbLOOPOYHO20
[ BBIYHCIATH BEPOSATHOCTU COOBITHIA HA OCHOBE Memooa usmepeHus: 6eposmMHOCMeEN;
MOJICYETa YKCIa UCXO/I0B. O umems npedcmagienue 00 YCl108HOU 8EPOIMHOCIIU U O
NOJHOU 8EPOAMHOCIU, NPUMEHAMb UX 8 PeUleHUU 3a0aY,
B nosceonesnotui srcuznu u npu usyuernuu opyaux O umems npedcmasienue 0 8aNCHLIX YACMHBIX BUOAX
npeomemos: pacnpeoeneHull U NPUMEHAMb UX 8 peuleHuU 3a0ay,
[J OLICHMBAaTh U CPAaBHUBATH B MPOCTHIX CITyUasX [ umems npeocmasgnenue 0 KOpperayuu CiyyauHblx 6eIudUt, o
BEPOATHOCTH COOBITHII B peaIbHOM JKU3HH; JIUHEUHOU pecpeccul.
(] 4uTaTh, COMOCTABIATH, CPABHUBATD,
UHTEPIPETUPOBATH B MPOCTHIX CIYyYasiX pealbHble | B no8ceonedHoll dcus3HU U npu u3yyeHuu Opyeux npeomemos:
JIAaHHBIE, MPEJICTABJICHHBIC B BUJIE TAOJUII, [ evlyucaamo unu OYyeHUsamy 8epPOAMHOCIU cOObIMULL 6
quarpamm, rpadukoB PeanvbHOU JHCUHU,
O eblOUpams nooxoosauue mMemoovl NPpeoCcmasieHus u
00pabomKu OaHHLIX;
[l ymembs pewiamsv Hecl0dHCHble 3a0adU HA NPUMEHEHUe 3aKOHA
OONbUIUX YUCeN 8 COYUOTIO2ULU, CIPAXO0BAHUL,
30pagooxpanerul, obecneyeHuu 6€30nACHOCMU HaACeleHUs 8
Ype38bIYALIHBIX CUMYAYUSX
Texcmoewie 3a0auu [] Pemats HECIO0KHBIE TEKCTOBBIE 3a7]a4H PA3HBIX —  Pewamb 3a0ayu paznvlx munos, 8 mom wucie 3a0aiu
THUIIOB, NOBbIUEHHOU MPYOHOCMUL,
] aHanmM3upoBaTh YCIOBHE 331a4H, TP —  gulOUpamv ONMUMATBHBIN MEMOO0 peulenuss 3a0ayu,
HEOOXOMMOCTH CTPOHTS JIJIsl €€ PeLICHHS paccmampusas pasiuiHvle Memoobwl,
MaTCMaTHICCKYI0 MOZIEIIb; —  cmpoums MOOelb peuleHus 3a0ayu, nPposooOUmMs
[J MOHUMATh U UCMIOIB30BATH JJISl PEIICHUS 3a1a9U doKkazamenvHbie PAcCyHCOeHUs;
MH(pOPMALHIO, IPSACTABICHHYIO B BU/IC TCKCTOBON | _ peuiams 3a0a4u, mpedyowue nepedopa 8apuaHmos,
¥ CUMBOJIBHOI1 3IIICH, CXeM, TaOJIUL, AHarpamm, nposepKuU yCl08Ull, 8b100pa ONMUMATLHO20 Pe3ylbmama;
TPaUKOB, PUCYHKOB; —  aHaIU3UpPOBAMb U UHMEPNPEMUPOBAMb PE3VIbIMambl 6
[J nmeicTBOBaTh MO aITOPUTMY, COAEpKALIEMYCS B

KOHmeKcme ycjloeust 361061'{7/[, 6‘bl6updl’l’lb Ppeulenusl, He
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YCIIOBHH 33JIauH;

UCIIOJIb30BaTh JIOTHYECKUE PACCYKICHUS IIPU
pELICHUH 33]1auu;

paboTtaTh ¢ N30BITOYHBIMH YCIIOBHSIMHU, BBIOHpAs U3
BCel mHpOpMaIUK, TaHHBIC, HEOOXOIUMBIC IS
peLIeHMs 3a]1a4H;

OCYILECTBIISITh HECIIOKHBIHN Mepedop BO3ZMOKHBIX
pelIeHuit, BEIOUpasi 13 HUX ONTHMAIBHOE I10
KPUTEPHSIM, CHOPMYIIHPOBAHHBIM B YCIIOBHH;
aHAJTM3UPOBATh U MHTEPIPETUPOBATH NIOJTYICHHBIC
peleHHs B KOHTEKCTE YCIOBUS 3a/1a4M, BBIOUPATh
peleHusl, He MPOTUBOPEYAIINe KOHTEKCTY;

pelaTh 3a/1a4M Ha pacyeT CTOMMOCTH MOKYIIOK,
YCIIyT, TOE3/I0K | T.I1.;

pelaTh HeClIOKHBIE 3a7auH, CBA3aHHBIE C JOJIEBBIM
y4acTHEM BO BJaJIeHUH (GUPMOH, IpEeANIPUATHEM,
HEJIBIKUMOCTBIO;

pelaTh 3aJa4u Ha MPOCThIE MPOLEHTHI (CUCTEMbI
CKUOK, KOMHUCCHH) ¥ Ha BBIYMCIICHHE CIIOKHBIX
IPOILIEHTOB B Pa3IMYHBIX CXe€MaX BKJIAJOB,
KPEIUTOB U UITOTEK;

pelaTh MpakTUYECKHe 3aJauu, TpeOyrolue
UCTIOJIB30BaHUS OTPUIIATEIHHBIX YHCEN: Ha
oTpeieieHue TeMIepaTyphl, Ha OlpeesieHIe
MOJIO’KEHUS Ha BPEMEHHOH ocH (10 Halei 3pbl U
1ocJie), Ha IBKEHHE JCHEKHbIX CPECTB
(mpuxoJ/pacxo), Ha ONpeeNeHue
[JTyOUHBI/BBICOTHI U T.I1.;

UCTIOJIB30BAaTh TIOHATHE MacITala JyIsl HaX 0K ICHUS
pacCTOSIHUH W JUIMH Ha KapTax, IIaHaX MECTHOCTH,
TJIaHaxX MOMEIIEHUH, BEIKPOKaXx, mpy padboTe Ha
KOMIIBIOTEPE U T.II.

npomueopedaujue KOHMeKCcmy,

—  nepegooumbv npu peuteHuu 3a0a4u UHpopmayuio u3 0OHoU
Gopmbl 6 Opyeyio, UCNOIL3YS NPU HEOOXOOUMOCMU CXEeMbl,
mabnuysl, epagpuxu, ouazpammol;

B nogceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:
—  pewambs npakxmuieckue 3a0adu u 3a0a4u u3 Opyaux
npeomemos
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B nosceonesnoii sicuznu u npu uzyuenuu opyeux
npeomemos:

— pelaTh HECJIOXKHBIC TPAKTUICCKHE 3a/1auH,
BO3HHUKAIOIINE B CUTYaIUsX TOBCSTHEBHOMN )KU3HU

T'eomempuas

— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMHU:
TOYKa, MPsMasi, INIOCKOCTh B IIPOCTPAHCTBE,
HapajieIbHOCTh U MEPIEeHAUKYIAPHOCTD MPSMbBIX
7 TNIOCKOCTEM;

— pacro3HaBaTb OCHOBHbBIE BH/Ibl MHOTOIPaHHUKOB
(mpu3ma, nupamMuaa, NPMOYTOJIbHBIN
napajuiejaenunes, Kyo);

— n300paxarh U3ydaeMble (PUTYpbl OT PYKH U C
NPUMEHEHHUEM TPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

— JenaTh (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y;

— H3BJIEKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, mpeacTaBICHHYIO Ha
YepTekax U pUCYHKaX;

— INpHUMEHATH TeopeMy Iludaropa npu BeIYMCICHUN
DIIEMEHTOB CTEPEOMETPHUECKUX (PUTYD;

— HaxXxOoAWTh 0OOBEMBI U TUIOMIAIN TIOBEPXHOCTEH
MPOCTEHIIMX MHOTOTPAHHUKOB C TPUMEHEHHEM
bopmyu;

— pacro3HaBaTh OCHOBHBIC BUJIBI TEJ BPAIICHUS
(koHyc, IMIUHID, chepa U map);

— HaxoAMUTh 0OBEMBI U IUIOLIA/IU TTOBEPXHOCTEH
MPOCTEUIINX MHOTOTPAHHUKOB M TEJI BPALLICHUS C
npuMeHeHueM (popmyi.

B nosceonesnoui orcuznu u npu usyuenuu opyaux

Onepuposams NOHAMUAMU. MOYKA, NPSAMASL, NIOCKOCHb 6
NPOCMpancmee, napaiielbHOCMb U NEPREHOUK)YISIPHOCHIL
NPSAMBIX U NIOCKOCMEU;

npumMensimy O0Jisi peueHusi 3a0au 2eomempuieckue haxmol,
eciu YCio8us npuMeHeHuUs 3a0anbl 8 A6HOU popme;
pewams 3a0ayu Ha HAxX0HCOeHUue 2eOMempPUYecKUX 6eIUYUH
no 0bpasyam uiu aneopummam,

0enamu (8bIHOCHbBIE) NILOCKUE YePMENCU U3 PUCYHKOB
00veMHbIX puzyp, 8 MoM Yucie pucosams U0 C8epxy,
cOOKY, Cmpoums ceuenus MHO202PAHHUKOB,

u361eKamyv, UHMEPRPEMUpo8ams U npeoodpazoeviéams
UHGOPpMAYUIO 0 2eoMeMpPUYECKUX pueypax,
NPeOCMABIeHHYI0 HA YEPMeENHCax,

npUMeHsImb 2eomempuieckue paxmol 01 peuleHus 3a0ay, 8
MOM 4uciie nPpeonoaa2aruux HeCKOIbKO WUa208 peulenus;
ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U
nI0CKOCmell 8 NPOCMPAanHcmee;

Gopmynuposamsv ce0licmea u NPU3HaKu Gueyp;
O00KA3bIBAMb 2e0MempuiecKue YmeeprHcoeHus;

671a0emb CMAaHOapmHoU Kiaccugukayuer
NPOCMPAHCMBEHHBIX (huyp (MUpaAmMuosl, NpuU3mbsl,
napanieienuneowl),

Haxoo0ums 00vembl U nIowWaou NOBEpPXHoCmell
2eoMempuyecKux mei ¢ npuMeHeHuem Qopmyi,
BbLIUUCTIAMb PACCMOSAHUS U Y2Iibl 8 NPOCMPAHCMEBeE.

B nosceounesnoii orcusnu u npu uzyyeHuu opyeux npeomemos:
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npeomemos:

COOTHOCHTDH a0CTPAKTHBIE TEOMETPHUECKUE
HOHATHUSA U (DAKTHI C peIbHBIMU KU3HEHHBIMU
00BEKTaMH U CUTYalHsIMH;

UCTIONIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYD JUIS PELICHUS THIIOBBIX
3aJ1a4 IPaKTUIECKOTO COACPIKaHUS;

COOTHOCHTBD IUTOLIA N TOBEPXHOCTEH Te
OJIMHAKOBOH (POPMBI Pa3IMYHOTO pazMepa;
COOTHOCHUTH 00BEMBI COCY/IOB OIMHAKOBOH (POPMBI
Pa3IUYHOTO pa3Mmepa;

OLIEHUBATh (POPMY MPABHILHOTO MHOTOTPAaHHHUKA
10CJIE€ CIIMJIOB, CPE30B U T.II. (OTIPENeNiTh
KOJIMYECTBO BEPIIMH, peOep 1 rpaHeil OIy4eHHBIX
MHOT'OI'PaHHHUKOB)

UCNONB308AMb CEOUCMEA 2EOMEMPUYECKUX pucyp Ois
pewenus 3a0a4 RPaKmu4ecKo2o xapakmepa u 3a0a u3
opyeux obnacmeil 3HAHUU

Bexmoput u
Koopounamul 6
npocmpancmee

OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHEM
JIeKapTOBBI KOOPAMHATHI B IPOCTPAHCTRBE;
HaXOJIUTh KOOPJMHATHI BEPIIUH Ky0a U
IPSMOYTOJIBHOTO HapauIeIenueaa

Onepuposams nousmuamu 0eKapmossbi KOOPOUHAMbL 8
npocmpancmee, 6eKMop, MOOYilb 6eKMopd, PAGeHCmeo
BEKMOPOB, KOOPOUHANMbL BEKMOPA, Y20 MENHCOY BEKMOPAMU,
CKANApHOe Npou3seoeHue 6eKmopos, KouluHeapHvle
BEKMOpbL,

HAxXo0ums paccmosiHue mexcoy 08yMs MmoYKaAmMU, CYMMY
8EKMOPO8 U NPOU38eOeHUe BeKMOPA HA YUCTO, Y20l MeNCOY
8eKMOpamMuU, CKauApHoe npoussedeHue, packiaobléams
BEKMOP NO 08YM HEKOJIUHEAPHBIM BEKMOPAM,

3a0a6amu NIOCKOCMb YPAGHEHUeM 8 0eKapmogoll cucmeme
KOOpOuHam,

pewams npocmeniuiue 3a0auu 86e0eHuUeM 8eKmopHo20
basuca

I/Icmopu}l mamemamuKu

OnuceiBaTh OTAENIbHBIE BHIAAIOUIUECS PE3YIIbTaThI,
MOJTYYCHHBIC B XO/I€ PA3BUTHS MaTEMAaTUKHU KaK
HayKH;

IIpeocmasname 6K1A0 BbIOAIOWUXCA MATNEMAMUKOS 8
pazeumue Mamemamury 1 UHbIX HAYYHbIX 0bacmell;
NOHUMAMb POb Mamemamuku 6 pazsumuu Poccuu
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3HATh IPUMEPBI MATEMaTUYECKUX OTKPBITUH U UX
aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMUPHOMN
UCTOpPHUEH;

IIOHMMATb POJIb MATEMATUKHU B pa3Butuu Poccun

Memoowvr mamemamuxu

ITpyMEHATH U3BECTHBIE METOBI IIPY PEILICHNN
CTaHJapTHBIX MATEMaTUYECKUX 3a]1a4;

3aMCYaTh U XapaKTCPU30BATb MATEMATUYCCKUC
3aKOHOMEPHOCTHU B OKPYKAIOLIEH
JENCTBUTEIBHOCTH;

MMPUBOJUTH NPUMEPLI MATCMATHUICCKUX
3aKOHOMEPHOCTEN B IIPUPOJIE, B TOM UUCIIE
XapaKTEpU3YIOIIHUX KPacoTy U COBEPLIEHCTBO
OKPY’KaIOILEr0 MUPA U IPOU3BEIECHUNA HCKYCCTBA

Hcnonvzoeamo ocnosHbie Memoobl 00KA3amenbCemed,
nPOBOOUMb OOKA3AMENLCIEO U BbINOJHAMb ONPOBEPIHCEHUE,
NPUMEHSAMb OCHOBHBLE MEMOObl PeUeHUS MAMEMAMULeCKUX
3a0ay,

HA OCHOBE MAMeMamu4eckKux 3aKOHOMEePHOCMEN 8 NPUPOOe
Xapakmepuzoeams Kpacomy u CO8ePULEHCMEO
OKPYIHCAIOUieco MUpa U NPoU38e0eHUll UCKYCCmed,
NpUMEHAMb NPOCmeluue nPoPamMmHble CPpeoCcCmsed U
INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTNEMbI NPU PEUUEHUU
Mamemamuyeckux 3a0ay

COJEPKAHUE KYPCA

OcHoBHasi 0a30Basi mporpaMmma

AJjredpa u HaYa1a aHAJIN3A

IloBTOpeHnue. Pemenne 3aad ¢ UCIOIB30BAHUEM CBOMCTB UMCENl M CUCTEM CUMCIEHUS, NEIUMOCTH, AO0JEH M 4YacTel, IMPOLEHTOB, MOAYJEH
ynces. PemieHue 3ajad ¢ MCMONIb30BAaHUEM CBOMCTB CTENEHEH M KOpHEH, MHOTOYJIEHOB, MPeOO0pa30BaHUil MHOTOUYJIEHOB U JPOOHO-PalMOHAIBHBIX

BBIPAKCHUI.

Pemenue 3aga4d ¢ UCnosib30BaHUEM IpaayCHOU MepPHI yriia. Mo1yib 4ucia U €ro CBOMCTBA.

Pemenne 3amay Ha JIBIKEHHUE W COBMECTHYIO pabOTy C MOMOIIBIO JMHEHHBIX U KBAJPATHBIX YpPaBHEHHH U WX cHCTeM. PemieHue 3amad c
IMOMOIIBIO YHUCJIOBBIX HEPABCHCTB U CUCTEM HEPABCHCTB C O}IHOf/i HepeMeHHOI\/II, C IPUMCHCHHUEM 1/I3o6pa>1<eH1/m YU CJIOBBIX ITPOMEKYTKOB.

Pemenne 3a1a4u ¢ MCMONB30BaHUEM YHCIOBBIX (DYHKIUI U uX rpadukoB. Vcmonp3oBaHHe CBOWCTB U TPa@UKOB JIMHEWHBIX U KBaJAPATHUHBIX

byHKLUH, 00paTHOM MPONOPIMOHATBHOCTH U (PYHKIMHU Y = .\l%a(bﬂqecxoe pellleHne YpaBHEHUI U HEPABEHCTB.

TpuroHomeTpuieckass OKPYXHOCTb, paouanHas mepa yera. CUHYC, KOCHHYC, TAHT€HC, KOMaH2eHC TIPOU3BOIBHOTO yria. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO M CIICJCTBUS M3 HEro. 3HAYCHHUs TpUroHoMmeTpudeckux (ymkmmid mams yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°

mT T T T

(0,

6 4 3 2

, — pan). Dopmyavl CIOMHCEHUSL MPULOHOMEMPULECKUX PYHKYUL, hopmyabl npusedeHus:, hopmyvl 080UHO20 apeyMeHma.

18




Hynu ¢hyHKIIMY, MPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbosbiiee n HanMeHsblee 3HaueHue pynkuun. [lepuoanaeckne
¢dbyHkuu. YeTHOCTh U He4eTHOCTh (pyHKUuU. CrosicHvie yHKyuUU.
Tpuronomerpuueckue GyHKIMU Y =COSX, Y =SinX, Yy =tgx. @yuxyus Yy = ctgx . CBoiicTBa 1 rpaduKu TPUTOHOMETPUIECKUX (PYHKITHIA.

ApKKOCUHYC, apKCHUHYC, apKTaHreHC uucia. Apkkomaueenc yucna. llpocreliime TpUTOHOMETpUYECKHE YypaBHeHHsS. PemieHue
TPUTOHOMETPUUECKUX YPABHEHHI.

Obpammuvie mpuzonomempudeckue yHKyuu, ux ceoticmea u epaguxu. Pewenue npocmeiiuux mpueoHomempuyeckux Hepagencms.

CreneHb c JeMCTBUTENHHBIM IOKa3aTelieM, CBOMCTBa cTemeHu. lIpocreiiine mokasaTtenbHble ypaBHEHUS M HepaBeHCTBa. lloka3aTtenbHas
(GyHKIIMS U ee CBOMCTBA U rpaduK.

Jlorapudwm umcna, cBoiicta Jiorapudma. Hecstuunsiii jorapudm. Yucno e. Hamypanvuoii noeapugm. IlpeodpasoBanue IT0orapupMUISCKIX
BeIpakeHUi. Jlorapudmuueckre ypaBHeHHS U HepaBeHCTBa. Jlorapupmudeckas GyHKIHS U €€ CBOWCTBA U TpaduK.

Crenennas ¢yHKIMS U ee cBoicTBa U rpaduk. MppanmoHansHble ypaBHEHUS.

Memoo unmepsanos 0ns pewieHus HepageHcma.

Ilpeobpazosanus epaghuxos ¢yHxkyuil: cosue 6001b KOOPOUHAMHBIX OCell, PACMANCEHUe U Ccocamue, OmpadceHue OMHOCUMENbHO
Koopounammuwvlix ocel. I paghuueckue memoowl pewieHus ypasneHull U HepaseHcms. Pewenue ypasnenuii u HepaseHCcms, co0epHCauux nepemerHyo noo
3HAKOM MOOYJIAL.

Cucmembl nokazamenbHbIX, 102apUPMULECKUX U UPPAYUOHATbHBIX YpasHeHull. CucmeMbl NOKA3AMENbHbIX, 102apUphMUYecKux HepageHcms.

Bzaumno obpamnvie pynxyuu. I paghuxu 63aummno oopammusvix GyHKyui.

VYpaenenus, cucmemol ypagnenuii ¢ napamempom.

ITpousBonnas ¢ynknuu B Touke. KacarenbHas k rpaguky ¢yHkuuu. ['eomerpuueckuil u ¢uznyeckuii cMbica mpou3BoaHoM. [IponsBoanble
aremMeHTapHbIX GyHKUUN. [Ipasura oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuil u puzuueckuil CMbicIl.

[Tonatne o HempepbBHBIX (QyHKIUAX. TodkM sKkcTpemMyma (MakcUMyMmMa M MHHHMyMa). McciieoBaHue 3jeMEHTapHBIX (YHKIUH Ha TOYKH
JKCTpeMyMa, HauOoJjblllee M HaMMEHbIIEe 3HAYEHHE C IMOMOIIbI0 NMPOU3BOAHON. [locmpoenue cpagukos QYHKYuii ¢ noMowblo NPOU3BOOHbIX.
IIpumenenue npouzeoonoli npu peweHuu 3a0au.

[TepBoobpasnas. [lepsoobpasnvie snemenmapuvix yruxyuil. [lnowaos kpusorunetinot mpaneyuu. @opmynra Hotomona-Jlenbnuya.
Onpeoenennvlii unmezpal. Boiuucienue niowaoet niockux gueyp u 00vemos mei 8paeHus ¢ NOMOWbI0 UHmezpad.

I'eomerpus

[ToBropenue. Pemienue 3amau ¢ MpUMEHEHUEM CBOMCTB (DUTYp Ha IJIOCKOCTH. 3aJjauyd Ha J0KA3aTEIbCTBO M IOCTPOECHUE KOHTPIPHUMEPOB.
Hcnonp3oBaHne B 3ajayax MPOCTEHIIMX JIOTHYECKHX MpaBuil. PemieHue 3agad ¢ HCHOJB30BAHHEM TEOPEM O TPEYroJibHUKaX, COOTHOLIEHWH B
OPSMOYTOJIBHBIX TPEYrojbHHUKAX, (PAKTOB, CBS3aHHBIX C YETHIPEXYTOJIbHMKaMHU. PelieHue 3agady C HCHOJIb30BaHMEM (DaKTOB, CBS3aHHBIX C
OKpy’KHOCTsIMU. Penienne 3a1a4 Ha U3MepeHHsl Ha INIOCKOCTH, BBIYUCIICHUE JJIMH U IUIOIIAAeH. Pewenue 3a0ayu ¢ noMowbio 6eKMopos u KOOpOUHam.
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Harnsimnas crepeomerpus. @urypsl U ux u3oOpaxenus (KyO, mupamuaa, npusma). OCHOGHble NOHAMUSA CMEPEeOMempuu U Ux CE0UCmed.
Ceuenus Ky0a u TeTpadipa.

Touka, npsimMast ¥ IIIOCKOCTh B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHUH M CIEACTBUS U3 HUX. B3auMHOE pacnooxeHue MpsiMbIX U IIIOCKOCTEH
B nipocTpancTie. [lapamienbHOCTh MPSIMBIX U IJIOCKOCTEH B MpocTpaHcTBe. M300paskeHre mpoCTeHIINX MPOCTPAHCTBEHHBIX (QUTYp HA INIOCKOCTH.

PaccrosHus Mexy purypamu B IpOCTPAHCTBE.

VYrubl B ipocTtpaHcTBe. [lepneH MKy pHOCTb NPSAMBIX U IIJIOCKOCTEM.

[Ipoekiust ¢urypsl Ha IUIOCKOCTb. [IpU3HAKM NEPHEHIUKYASAPHOCTH MpSIMbIX W IUIOCKOCTEH B mpocTpaHcTBe. Teopema o Tpex
HEepIEHIUKYIISPAX.

Mpuororpannuku. [lapamnenenunen. CBoicTBa mNpsMOYyrosibHOro mapajienenunena. Teopema [ludaropa B mpocrpanctse. [lpusma u
nupamuaa. [IpaBuipHas nupaMuaa v npaBwibHas npusMa. [Ipsmas nupamMuaa. DIeMeHThI TPU3MbI U THPAMUJIBL.

Tena BpameHus: UMIMHIP, KOHYC, cdepa u map. OCHOBHbBIE CBOMCTBA NPSMOro KPyroBOT0 LIMIMHJIPA, MPSMOTO KPYrOBOro KOHYcA.
N3o6pakenue Ten BpaleHust Ha MIIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHycCe, ceueHus Kowyca (napauielbHoe OCHOBAHUIO U Npoxodsujee yepe3 6epulumy), cedeHusi YuIuHopa
(napannenvHo u nepneHOUKYIApHO ocu), cevenus wapa. Pazeepmra yununopa u konyca.

IIpocmetivue KombUHayuu MHO202PAHHUKO8 U mel 8paujenus medxcoy cobou. BeluucieHne 31eMeHTOB NMpOCTpaHCTBEHHBIX (uryp (pebdpa,
JMaroHalv, yTiibl).

[Tnomans MOBEPXHOCTH NPAaBWIBHOM HHpamMHIbl U NpsAMON mpu3Mbl. I[lomanbs MOBEPXHOCTH MPSAMOrO KPYroBOro LWJIMHJIpPA, HPSIMOTo
KpPYroBOTO KOHYCa | IIapa.

[Tonsatue 06 o6veme. OOBEM MUpaMuIbl U KOHYCa, MPU3MBbI M HIHHApPa. O0beM 1mapa.

Ilooobuvie mena 6 npocmparcmee. COOTHOUICHUST MEXIY TUIOIIAISIMUA TIOBEPXHOCTEH 1 00beMaMu TIOAOOHBIX Tell.

Heuoicenus 6 npocmpancmee: napanienbublii NepeHoc, YeHMpAanbHas CUMMEMPUs, CUMMEMPUs OMHOCUMENbHO NIOCKOCIU, NOBOPOM.
Ceoticmea ogusicenutl. Ilpumenenue 08udxcenull npu peulenuu 3a0ay.

Bekropsl u koopauHaTel B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXXEHHME BEKTOpa Ha YMCJIO, Yrol MeXay Bekropamu. KosmmmHeapHble U
KOMILUTaHApHBIE BEKTOPBL. CKranapHoe npouszeederue 6ekmopos. Teopema o paznodceHuu 6eKmopa no mpem HeKoMniaHapruim eekmopam. Cransproe
npousgeoenue 6eKmopos 6 kKoopournamax. Ilpumenenue 6ekmopos npu peutenuu 3a0a4 Ha HaxoxHcoeHue paccmMosHUL, OUH, NIOWaAoell U 00bEMOS.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasnenue cepvr 6 npocmparcmee. Popmyna 015 8bIYUCIEHU PACCMOAHUL MENHCOY MOUKAMU 8
npocmpaucmee.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMU

[ToBTOpenue. Pemenue 3amau Ha TabnuyHOE M rpaduuecKkoe MpeIcTaBiIeHHe NaHHbIX. VCcronb30BaHNEe CBOMCTB M XapaKTEPUCTUK YHUCIOBBIX
HaOOpOB: CpeaHUX, HAaWOOJBIIET0O M HAUMEHBILIEro 3HAueHUs, pazMaxa, oucnepcuu. Pewenue 3a0au Ha onpedeneHue 4acmomvl U 6epOSAMHOCU
cobvimuii. Boiuucnenue geposmnocmeli 8 ONbIMAX ¢ PaA6HOBO3MONCHBIMU INEMEHMAPHBIMU UcX00amu. Pewenue 3a0au ¢ npumeneHuem
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KomMbOunamopuxu. Pewenue 3a0au na evluucienue eposimHocmert He3A8UCUMBIX COOLIMULL, NPUMEHEHUE POPMYTIbL CLONHCEHUSL 6EPOAMHOCTE.
Pewenue 3a0au c npumenenuem ouacpamm Diiepa, depesa seposimuocmetl, hopmynst bepuyniu.

Yenosnas eepoasmuocme. Ilpasuno ymunoowcenus eeposmuocment. Popmyna nOAHOU 6epOSMHOCHU.

Huckpemnuie cnyyatinvlie senudunsl u pacnpeoenenus. Hesasucumvie ciyuaiinvie geruyunvl. Pacnpedenenue cymmul u npouzgedenus
He3A8UCUMBIX CTYUALHBIX GETUYUH.

Mamemamuueckoe odxcuoanue u OUCnepcus cay4atol eerudunvl. Mamemamuueckoe 0xcudanue U OUCNEPCUsl CyMMbl CLyUAUHbIX BETUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanvHoe pacnpedeienue u e2o c80UCMad.

Henpepuiguvie ciyuaiinvie senuuunsl. Ilonsmue o nnomuocmu eeposmuocmu. Pagnomepnoe pacnpedenenue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

Ilonamue o nopmanvrom pacnpedenenuu. Ilapamempol HopmanbHo20 pacnpedenerus. Ilpumepol ciyuatiHbIX 6eaUYUH, NOOYUHEHHBIX
HOPMAIbHOMY 3aKOHY (N02PeuHOCMb U3MEepPeHULl, pOC 4el08eKa).

Hepasencmeso Yebviwesa. Teopema bepnynnu. 3akon 6onvuux uucen. Boibopounsiii memoo usmepeHnus eeposmuocmeti. Pons 3axona 6onvuiux
yucen 8 Hayke, npupooe u oowecmae.

Kosapuayus osyx cryuatinvix eenuyun. Ionsmue o kosgpguyuenme xoppenayuu. Coemecmunvie HAOI00EHUSL 08X CLYUAUHBIX BETUYUH.
Buvibopounsiii koa¢huyuenm
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