AHHOTanuA K padoueii mporpamme

Pabouas nporpamma npenmera «Matemaruka: anreOpa U Hadajla MaTeMaTHYECKOTO aHalin3a, reoMeTpus» (0a30BbIil ypOBEeHb) 003aTeNbHOM
npeaMeTHoM obmacTn «Martemarrka u HHGOPMATHKA» IS CpeaHEro o01ero oopa3oBaHus pa3padoTaHa Ha OCHOBE:
— @enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit @eneparumy»;(penakius 2018 roga)
— DepepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM CpeaHero odmiero oOpa3oBaHus, yTB. npukazom MuHoOpHayku Poccum ot
17.05.2012 Ne 413 "OO yrBepkaeHuH (eaepaJbHOTO  TOCYAapCTBEHHOTO 00pa3oBaTENIbHOTO CTaHIapTa cpeaHero obmero obpaszoBanus” (c
W3MEHEHUSIMU U JTOTIOJTHEHUSIMH )
- IlpumepHoii OCHOBHOI 00pazoBaTeNbHON HporpamMmbl cpenHero odmero odpazoBanusi (Omobpena pemenueM ot 12 mas 2016 rona. IIporokon
Ne2/16)
-IIpumepnoit nporpammel Bociutanus (Ogoopena pemenuem ot 02.06.2020. ITporokon Ne 2/20)
-Ilpukaza MunucrepcTBa npocsemenus: Poccuiickoit @egeparmu ot 11.12.2020 Ne 712 "O BHeceHMM HM3MEHEHHH B HEKOTOpHIEC (enepaibHbIe
rOCyJapCTBeHHbIE 00pa30BaTeIbHbBIE CTAHAAPTHI 00IIET0 00Pa30BaHMs 110 BONPOCAM BOCIIMTAHHS 00ydarouuxcs'

BHeceHbl H3MeHeHMS B NPpEeAMETHBIC PE3YJAbTATbI, COACPKAHUEC, TEMATUHICCKOEC U IIOYPOUYHOE€ IVIAaHUPOBAHUE B 11 kIacce B COOTBETCTBHH C
POII

HeJ’IL OCBOCHHA ITPOTrpaMMbI 0a30BoOro YPOBHA — obOecrneueHre BO3MOYKHOCTH MCIIOJIb30BAHUS MaTeMaTHUSCKUX 3HAHUH U YMeHI/Iﬁ B IIOBCEIHEBHOM
JKU3HU U BO3MOKHOCTH YCIICITHOI'O TPOAOJIKCHUS 06pa3OBaHI/IH 10 CIICHUAJIBHOCTAM, HE CBA3aHHBIM C IIPUKIIAIHBIM UCITIOJIB30BAHUEM MATCMATHUKH.

B coorBeTcTBHU ¢ npuHATOH KoHnenuuei pa3sBuTHA MaTeMaTH4YecKoro oopazosanus B Poccuiickoii @enepanun, MaTeMaTHYECKOE
o0pa3zoBaHMe pelIaeT, B YaCTHOCTH, CIEAYIOIINE KITIOUEBbIe 3a0a4u:

—  «OPEIOCTABIIATh KaXJIOMY OOYYaromeMycsi BO3MOXHOCTb JIOCTMIKEHHUSI YPOBHS MaTeMaTHUECKUX 3HAHUH, HEOOXOIMMOTo JUIsl JayibHeiIei
YCHELIHOM KU3HU B OOILECTBEY;
- «obecreunBaTh HEOOXOIMMOE CTPAHE YHUCIIO BBIITYCKHUKOB, MaTeMaTHYEeCKasl MOATOTOBKA KOTOPBIX JIOCTATOYHA ISl IPOIOJIKEHUS
00pa30BaHMs B Pa3IMYHBIX HAMPABICHUAX U ISl IPAKTUUECKON JAEATENIbHOCTH, BKIIIOYAs MPENoAaBaHue,

—  MaTeMaTHKH, MaTeMaTHYeCKHe HCCIeIoBaHus, paboTy B chepe MHPOPMAIMOHHBIX TEXHOJIOTHH U Jp.»;
— «B OCHOBHOM OONIEM W cpeaHeM o00meM oOpa3oBaHMH HEOOXOJMMO MPETyCMOTPETh IMOJATOTOBKY OOYYalOIIMXCS B COOTBETCTBUU C HX
3armpocaMu K YpOBHIO MOATOTOBKH B chepe MaTeMaTUueCKOTro 00pa30BaHU.



Ha 6a3oBom ypoBHe:

- BBIHYCKHI/IK Hayuumca B 10-11-m xiaccax: JJIs HMCIIOJIB30BAHUA B HOBCCI[HCBHOI‘/'I JKH3HU U 0OecIieueHus] BO3MOKHOCTHU YCIICHIHOIO
IMPOAOJIKCHU A 06p2130BaHI/ISI o CuCUAJIbHOCTAM, HC CBA3aHHBIM C NPUKJIIAJHBIM UCIIOJIB30BAHUCM MATCMATUKH.

- BBIHYCKHI/IK nojiyuum 603MOIHCHOCHIb HAYYUMBCA B 10-11-m knaccax: JJId pa3sBUTHUSA MBIIUICHUA, UCIIOJIB30BAHUS B HOBCCHHeBHOﬁ KHU3HHU U
oOecneueHUsT BO3MOKHOCTH YCIICHIHOTO IMPOAOJIKCHUA 06pa3013aH1/1;1 no CrnenuajlbHOCTAM, HC CBA3AaHHBIM C IIPHUKIAAHBIM HCIOJb30BAHUCM
MaTeMaTHKU

—  I[IpuHIMNHATBHBIM OTIMYHEM PE3YIHTATOB 0A30BOTO YPOBHSI OT PE3Y/IbTaTOB YIITYOJIEHHOTO YPOBHS SIBISIETCS UX 1I€JieBasi HAPABICHHOCTb.
Pe3yabTaThl 6230BOr0 YPOBHSI OPUEHTUPOBAHBI Ha OOIIYI0 (DYHKIIMOHAIBHYIO TPAMOTHOCTH, MOJTYYEHHUE KOMIETEHTHOCTEH JUIsl TIOBCEIHEBHOM
KU3HU ¥ OOIIEeTo pa3BUTHs. JTa rpymmna pe3yjbTaToB NMpPeanoJaraer:

—  TIOHMMaHHUE MpeAMEeTa, KIIYEBBIX BOIPOCOB U OCHOBHBIX COCTABIISIIOIIMX 3JIEMEHTOB U3y4aeMOU MpeIMeTHON 00JacTH, 4TO 0OecreuynBaeTCs
HE 3a CUeT 3ay4YHBaHUs OMpEeNICHUI U MPaBUJl, a TOCPEACTBOM MOJAEITUPOBAHUS U TTOCTAHOBKHU MPOOJIEMHBIX BOIPOCOB KYIbTYPhI, XapaKTEPHBIX IS
JTAHHOM MpeIMETHON 00J1acTH;

—  yMEHHUE pellaTb OCHOBHBIC MPAKTHUYECKHE 3aJla4M, XapaKTEepHBIC Il MCIOJIb30BAaHUS METOJOB U WHCTPYMEHTApUS JTaHHOW MpPEeIMETHOU
00acTH;

—  OCO3HaHUE paMOK M3y4aeMOW MpeAMETHON 00JIacTH, OTPAaHMYEHHOCTH METOJ0B U MHCTPYMEHTOB, TUITMYHBIX CBSI3€H C HEKOTOPBIMU JAPYTUMU
00acTIMH 3HAHUS.

Ilpeomemmnoie pezyromamul pazoena « BelnyCKHUK ROJIyYUmM 8603MOMCHOCHIb HAYUUMbCA» HE BBIHOCITCS HA UTOTOBYIO aTTECTAIMIO, HO MPU 3TOM

BO3MO>KHOCTh UX JIOCTHKEHUS JOJKHA OBITh MPEAOCTaBIIEHA KAKIOMY 00yJaroIIeMycCs.

IIporpamma no mareMaTnke Ha 6a30BOM YPOBHe IIpe/IHAa3HAuEHA /711 00yYaIOUINXCs CpeIHEH IIKOJIbI, HE UCTIBITHIBABIIUX CEPHE3HBIX
3aTpyJHEHUH Ha MpebIAyIeM YPOBHE 00yUeHUsI.

OO6yuaromuecs, OCyIECTBIISIONINE 00ydeHne Ha 0a30BOM YPOBHE, TOJDKHBI OCBOUTH OOIIHE MaTEMaTHIECKUE YMEHUS, HEOOXOMMBIC ISt
KN3HH B COBPEMCHHOM 06HIGCTBC; BMECTC C TEM OHHU IMOJIYYAOT BO3BMOXXHOCTb U3YUNUTH NPEAMET FJ'IY6)KG, C TEM, 4TOOBI B )IaJ'II:HefIHIeM npu
HE0OXOIMMOCTH U3y4aTh MaTEMATHUKY Ul TPO(ECCUOHAIBHOIO TPUMEHEHUSI.



Ilnanupyembie pedyabrarbl ocBoeHusi QOIl ( THYHOCTHBIE, MeTANIPpeAMETHbIE U NMpeIMeTHbIE ) HA YPOBHe CPeJHero o0iero odopasoBaHus
«MaremaTuka: ajredpa U Ha4aJia MATEMATHYECKOI0 aHAJIN3a, TeOMeTPUsD)
JInyHOCTHBIE pPe3yJIbTaThI:

— OpHeHTalMs OOYYaloUIMXCS Ha pEaTH3alMi0 TO3WTHBHBIX JKU3HEHHBIX IEPCIEKTUB, WHHUIIMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTh U
CHOCOOHOCTH K JINYHOCTHOMY CaMOOIIPEICIICHUIO, CIIOCOOHOCTh CTABUTH 1IEJTU U CTPOUTD KU3HEHHbBIE TIAHBI;

— TOTOBHOCTh M CHOCOOHOCTh OOYYArOIMXCS K CaMOPa3BUTHIO M CAMOBOCIIMTAHHUIO B COOTBETCTBHUHM C OOIIEYETOBEYECKHMMH LIEHHOCTSMHU U
ujeanaMu TpaxkJIaHCKOro oOIIecTBa;

— HPABCTBEHHOE CO3HAHWE W TIOBEJCHHWE HAa OCHOBE YCBOCHHUS OOIIEYETOBEYECKHX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHUS WM TIOBEACHUS B
MOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH AHAJNIOT C APYTUMH JIOAbMH, JOCTUTAaTh B HEM B3aUMOIIOHMMAaHHUSI, HAXOAUTh O0IIKe LIeTH
Y COTPYIHUYATH JJIS UX TOCTHUIKCHUS;

—  TOPUHITHE TYMaHHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIbHOE U JOOPOXKEIaTeIbHOE OTHOIICHHE K JAPYroMy YeJIOBEKY, €ro MHEHHUIO,
MHPOBO33PEHUIO;

—  pa3BUTUE KOMIIETEHIMI COTPYJHUYECTBA CO CBEPCTHHUKAMM, JETbMHU MIAJIIErO BO3pPacTa, B3POCIBIMHU B 00pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIE3HOU, Y4eOHO-MCCIIeI0BATEIbCKON, IIPOCKTHOW U APYTHX BUAX JAESITEIHHOCTH.

—  MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUSl HAyKH, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY
TBOPYECTBY, BJAJCHHE JOCTOBEPHOH wWHMOpManmMeld O TEepedoBbIX JOCTHKCHHUSAX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOW HAyKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MUPA U OOIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpA30BaHMIO, HA MPOTSHKEHHHM BCEH JKM3HU; CO3HATEIBHOE OTHOIICHHE K
HeNpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEHIHOM NMpodhecCHOHAIBHON 1 00IECTBEHHOM e TeIbHOCTH;

—  OCO3HaHHBIN BBHIOOp OyayiIel nmpodeccuu Kak MyTh U CIIOCO0 peanu3aiii COOCTBEHHBIX JKM3HEHHBIX IJIAHOB;

— TOTOBHOCTbh OOy4aroImuxcst K TpyAOBOH MpodeccuoHaIbHOM AeITeIbHOCTH KaK K BO3MOXKHOCTH Y4acCTHs B PEILICHUH JIMYHBIX, OOIIECTBEHHBIX,
rocyJIapCTBEHHBIX, O0IIEHAIIMOHATBFHBIX MPOOIIEM;

—  TOTPeOHOCTb TPYOUTHCA, YBAXKEHUE K TPYLy M JIOAAM TpyAa, TPYIAOBBIM JOCTHXKEHHSIM, OOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOIIICHHE K Pa3HBIM BHAM TPYAOBOH JeSITEIHHOCTH;

—  TOTOBHOCTb K CAMOOOCITYKUBaHMIO, BKIIIOYast 00yueHHE U BBIIOJHEHHUE JOMAIIHUX 0053aHHOCTEH.

—  (u3HUecKoe, IMOLMOHAIBHO-TICUXOJOTUYECKOe, COIMalIbHOE OJiaronoyiyyne OO0y4aromuxcs B JKU3HM 00pa3oBaTeIbHONM OpraHu3aluy,
OIIYIICHHUE TeTbMH 0€30MacHOCTH U MICUXOJIOTHYECKOro KoMpopTa, UHPOPMAITMOHHON 0€30TTaCHOCTH.

MeTtanpeameTHblie pe3yJabTaThl
MeTtanpeameTHble pe3ynbTaThl OCBOSHHUSI OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl MPeACTABIEHbI TPeMsl TPYNNAMHYHUBEPCATbHBIX YUeOHbIX
aeicruii (YY):



PeryasiTuBHble YHHBepcaJbHbIe yUeOHbIE 1eiiCTBHS
BbINyCKHUK HAYYUTCS:

—  CaMOCTOSITENBHO ONPEAEIIATH LIEJIN, 33/1aBaTh IAPAMETPbl U KPUTEPUH, IT0 KOTOPHIM MOKHO ONPEAEIUTh, YTO 1I€JIb TIOCTUTHYTA;

—  OIICHMBATh BO3MOJXKHBIE MTOCIIEACTBHS JOCTUKCHHSI TTOCTABIICHHOW IIEJIM B JESATEILHOCTH, COOCTBEHHOW JKU3HH M KU3HU OKPYKAIOIIUX JIFOJICH,
OCHOBBIBAsSICh Ha COOOPAKEHUSAX 3TUKHU U MOPAJIH;

—  CTaBUTH U POPMYIHPOBATH COOCTBEHHBIC 33]]a4i B 00Pa30BATEIILHON IEATETHHOCTH U )KU3HEHHBIX CUTYaIUX;

—  OILIGHMBATh PECYPCHI, B TOM YHCIIE BpEeMs U Apyrue HeMaTepuaabHble Pecypchbl, HEOOXOAUMBIE JIsl TOCTUXKEHUS TOCTABICHHON 1IN,

—  BBIOMpaTh yTh TOCTHKEHUS €M, INIAHUPOBATH PEILICHUE MTOCTABICHHBIX 33/1a4, ONITUMHU3UPYS MaTepUaJIbHbIE U HEMATEePUAIbHBIC 3aTPATHI;

—  OpraHu30BBIBaTH 3()(HEKTUBHBIN TOUCK PECYPCOB, HEOOXOIUMBIX AJIsi JOCTHYKEHUS ITOCTABJICHHOM 11€TIH;

—  COIIOCTaBJIATH IOJIYYEHHBIA pe3yibTaT AESITEIBHOCTH C IOCTABICHHON 3apaHee LIEIbIO.

Ilo3naBaTe/IbHBbIe yHMBepCAIbHbIe y4eOHbIe 1eiicTBUS
BbINyCKHUK HAYYUTCS:

—  HCKaTh U HaXOAUTHh 000OIIEHHBIE CITIOCOOBI PEIICHUS 3a/1a4, B TOM YHCJIE, OCYIIECTBIISATh Pa3BEPHYThIM HH(GOPMAIIMOHHBIN TTOUCK M CTAaBUTh HA
€ro OCHOBE HOBBIC (YUeOHBIC M TO3HABATEIIHHBIC) 33]aUH;

— KPUTHYECKHM OLEHUBAaTh U HUHTEPIPETUPOBATh HMH(OpPMAIMIO C pa3HbIX [O3MLMH, paclo3HaBaTh U (PUKCHUPOBATH MPOTHUBOpPEUMS B
WH(POPMAIIMOHHBIX UCTOUHUKAX;

—  WCIIOJIb30BaTh pa3IMYHbIE MOJEIbHO-CXEMATHYSCKHE CPEACTBA JUISl TPEJACTABICHHUS CYIIECTBEHHBIX CBA3€H W OTHOIICHHWH, a TakKkKe
MPOTHBOPEYHHi, BEISIBIICHHBIX B UH(POPMAIIMOHHBIX UCTOYHUKAX

— HAXOAWTh W IPUBOAUTH KPUTUYECKHE APTyMEHTHI B OTHOLUECHUM JEHUCTBHM WM CYKIEHUN JPYroro; CIOKOWHO M pPa3yMHO OTHOCHUTHCS K
KPUTHYECKHM 3aMEYaHUSIM B OTHOIIICHUH COOCTBEHHOTO CYXJICHUS, pACCMaTPUBaTh X KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJWTH 3a PaMKH y4eOHOTO TpeaMeTa W OCYIIECTBIISATH IeJICHANPABICHHBINA MOMCK BO3MOXHOCTEH JIUISI MIMPOKOTO TEpPEHOca CPEACTB U
CIIOCOOOB JCHCTBUS;

—  BbICTpauBaTh MHAMBHUIYaJIbHYI0 OOpa30BaTEIbHYIO TPACKTOPHUIO, YYUTHIBAasi OIPAaHUYEHUSI CO CTOPOHBI JPYTHUX YYAaCTHMKOB M PECYPCHBIE
OTpaHUYCHUS;

— MCHIATH U y,llep)KI/IBaTI) paSHBIe IIO3UIINU B HOSHaBaTeHLHOﬁ ACATCIIBHOCTH.

KomMMyHuKaTHBHBbIE yHHMBepcaabHble y4eOHbIe AeiicTBUSA

BbpinycKHUK Hay4uTCH:



—  OCYIIECTBIISATH JEIOBYI0O KOMMYHHUKAIIMIO, KAK CO CBEPCTHHUKAMH, TaK M CO B3POCIBbIMU (KaK BHYTPH 0Opa30BaTEIbHON OpraHU3alliM, TaK U 3a
ee mpenaeraamu), TOA0UPaTh MAPTHEPOB IS JETOBOM KOMMYHHUKAIIMM WUCXOJS M3 COOOPKEHUUN pPEe3yNbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JTUYHBIX
CHMIIaTHI;

— TpH OCYIIECTBICHUU TPYMNIIOBON pabOTHI OBITHh KaK PYKOBOJUTENIEM, TaK W WICHOM KOMAHJbI B PA3HBIX POJISX (T€HEpaTop HACH, KPUTHK,
HCIIOTHUTEIIb, BBICTYIAOUTUM, SKCIIEPT H T.1I1.);

—  KOOPIMHHPOBATH M BBITIOIHATH PA0OTY B YCIOBHUSX PEATbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

—  Pa3BEpHYTO, JJOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAHUEM aJICKBATHBIX (YCTHBIX M TUCHMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

—  pacro3HaBaTh KOH(DIUKTOTEHHBIC CUTYAIIMH U MTPEIOTBPAIIATh KOHGIMKTHI O UX aKTUBHOU (ha3bl, BRICTPAUBATH JICIIOBYIO U 00Pa30BaTEIbHYIO
KOMMYHHKAIIUIO, H30erast TMYHOCTHBIX OIICHOYHBIX CY)KJICHUM.

IIpeameTHblie pe3ybTarhbl. ba3oBblil ypoBeHb

B cootBerctBrn ¢ ®I'OC COO, npenmerHbie pe3yapTaTsl ocBoeHuss OOII Ha 0a30BOM ypoBHE NpeACTaBIEHbI ABYMsI IpylaMu: «BbITyCKHUK
Hay4uTCs — 0a30BBIH YPOBEHBY, «BBITYCKHUK MOIYYUT BO3MOXKHOCTh HAYYHTHCS — 0a30BbIi ypoBeHb». Kak 1 B 0cHOBHOM 00111eM 00pa3oBaHuH,
rpynIma pe3yabTaToB « BRIMYCKHUK HAYYUTCSD) TPEICTABISIET COOO0M Pe3yabTaThl, TOCTIKCHUE KOTOPBIX 00ECIICUNBACTCS YUUTEIEM B OTHOILICHUN
BCEX 00ydaromuxcs, BEIOpaBIIMX JaHHBIA YpOBEHb 00yueHHs. [ pymnma pe3ynbraToB « BBIMYCKHHK MOJTYYHT BO3MOKHOCTH HAYYUTHCSD)
o0ecreYnBaeTCsl yIUTeIeM B OTHOIICHUH YaCTH HanboJiee MOTUBUPOBAHHBIX M CITIOCOOHBIX 00YJarOIIUXCsl, BHIOPABIINX JaHHBIA YPOBEHb 00yUEHUSI.
[Tpu koHTpOJE KauecTBa 00pa30BaHUs IPYIIINA 3aJaHUI, OPHEHTHPOBAHHBIX HA OLIEHKY JOCTI)KEHUS TUIAHUPYEMBIX PE3yJIbTaToOB U3 OJ0Ka
«BBIMTYCKHUK TIOTYYUT BO3MOXXHOCTh HAYYUTHCS», MOKET BKITFOUATHCSI B MAaTepUaIIbI 0JI0Ka «BBITYCKHUK HAYYIUTCS». DTO TO3BOJIHUT MPEIOCTABUTD
BO3MOYKHOCTh O0YYaIOIIUMCS TPOAEMOHCTPHPOBATH OBJIA/IEHUE KAYECTBEHHO WHBIM YPOBHEM JIOCTHKCHHUH M BBISBIIATH JUHAMHUKY POCTA YHCICHHOCTH
HaunboJee MOArOTOBIEHHBIX 00YUYaIOIIUXCS.

HpI/IHlIl/IHHaJ'IbeIM OTJIUYHUEM PE3YyJabTATOB 0a3oBoro YPOBHSA OT PE3YyJILTATOB yl".]'lyﬁ.]'lel—[l—[Ol"O YPOBHSA ABJIACTCH HX LEJIEeBast
HanmpaBJCHHOCTb.

Pe3yabTaThl 6230B0Oro ypoBHS OPHEHTHPOBAHbBI Ha 00LIYI0 (YHKIIMOHAIBHYIO TPaMOTHOCTb, MOTYYeHHE KOMIIETEHTHOCTEH JIIs
MOBCEIHEBHOM KU3HU U OOIIEr0 pa3BUTHA. ITa IPyINa pe3y/bTaTOB MpeAnoJiaraer:

— MOHUMAaHUE TIPEIMETA, KIIFOYEBBIX BOMTPOCOB M OCHOBHBIX COCTABJISIIOIIUX 3JIEMEHTOB M3y4aeMOU MpeIMETHON 00J1aCTH, 9TO 00ECIIeYnBaeTCs HE 3a
CUeT 3ay4HMBaHUS ONPEICICHUN U TIPABUJI, a TOCPEACTBOM MOJISTHPOBAHUS M IIOCTAHOBKH MPOOJIEMHBIX BOIIPOCOB KYJIbTYPHI, XapaKTEPHBIX IS
JTaHHOW TIpeIMeTHON 00acTu;

— YMCHHC pCIIaTb OCHOBHBIC MMPAKTUYCCKUC 3aJa4r, XapAKTCPHBIC IJIA UCIIOJIb30BAHUA MCTOJIOB U HHCTPYMCHTAPUA JIaHHOM HpeI[MCTHOﬁ 06J'IaCTI/I;



— OCO3HAaHHE PaMOK H3y4aeMOM MpeAMETHON 00JIaCTH, OTPAHUYEHHOCTH METOIOB M HHCTPYMEHTOB, TUITHYHBIX CBSI3€H ¢ HEKOTOPHIMU APYTHMU
00JIaCTSAIMU 3HAHUA.

Hpedmemnbw pe3yiomamaosl pa30eﬂa «BblnyCKHuK ROJIYyUUM 603MOMHCHOCHIb HAYUYUMDBbCA)» HC BBIHOCATCA HAa UTOI'OBYIO aTTCCTAllUIO, HO ITPU 3TOM
BO3MOXXHOCTH UX JOCTHXCHHA NOJI?)KHA OBITh IMpEaAoCTaBICHA KAXKXIAOMY O6y‘laIOHIeMYCH.

IIpenmeTrHble pe3ybTaThI:

Ne i/

Pa3znen yueoHoOro Kypca

Yuenuk HAYYIHUTCH

Yuyenuk MOJIYIUT BO3MOKHOCTb HAYUYUTHCHA

1

9J1eMeHThI TCOPUHU MHOKECTB
M MaTeMaTH4eCKOM JIOTHKH

PacriozHaBaTh KOHKpPETHbBIE PUMEPHI OOIINX
MIOHATHUM 110 XapaKTEPHBIM IIPU3HAKAM, BBIIOIHATD
JEICTBUS B COOTBETCTBHUH C ONPEACICHUEM U
MPOCTEUILINMHU CBOMCTBAMH IMOHSTUH,
KOHKPETHU3UPOBATh IIPUMEpPAMU OOIINE MTOHSATHS:
KOHEYHOE MHOYKECTBO, JJIEMEHT MHOXKECTBA,
MIOJIMHOXECTBO, IIepeceueHue U 00beTUHEHNE
MHOYECTB, YACIOBbIE MHOKECTBA HA
KOOPJAMHATHOU MPSIMOM, OTPE30K, NHTEPBAJ;
pacrno3HaBaTh KOHKPETHbIE TPUMEPHI 00IIUX
MOHSATUH 10 XapaKTEPHBIM MPHU3HAKAM, BBIIIOIHATh
JEUCTBUS B COOTBETCTBUHU C OIIPENEICHUEM U
MPOCTEUIINMHU CBOMCTBAMU IOHITHH,
KOHKPETHU3UPOBATh IPUMEpPaMH O0IIKE TOHSTHSL:
YTBEPKICHHUE, OTPULIAHUE YTBEPKIACHUSA,
VCTHUHHBIE U JIOXKHBIC YTBEPXKACHUS, [IPUUNHA,
CJIEZICTBUE, YACTHBIN CiTydail 001ero
YTBEPXKACHUS, KOHTPIPUMED;

HaXO/UTh MepecedeHre U 00beIMHEHHE IBYX
MHO>KECTB, IIPEJICTaBICHHbBIX IpapuuecKku Ha
YUCIIOBOU MPSIMOM;

- 3nams onpedenenue noHAMUsL, yMemb
NOSICHAMb €20 CMbIC]L, YMeMb UCNOIb308ANb
NOHAMUe U e20 C80LCMBA NPU NPOBeOeHUU
paccyscoeruli, peuleHuy 3a0ay NOHAMUIMU.
KOHEUHOe MHONCECMBO, D/IeMeHM
MHOIICECMBA, NOOMHOICECBO0, nepeceyeHue u
00beOUHEeHIEe MHOCeCME, YUCIO8bLEe
MHOJCECmB8a HA KOOPOUHAMHOU NPAMOU,
ompe30K, UHmepeai, NOJAYUHMepsal,
NPOMEIHCYMOK C BbIKOIOMOU MOYKOU,
epaghuueckoe npedcmasieHue MHOIHCECME HA
KOOPOUHAMHOU NIOCKOCTU,
- 3Hamo onpeoeieHue NOHAMUS, YMemb
NOSACHAMb €20 CMbICI, YMemb UCNOIb308AMb
NOHAMUE U e20 C80LUCMBA NPU NPOBeOeHUU
paccysicoenutl, peuleHuy 3a0a4noHImMuUsIMU.
ymeepaicoenue, OMmpuyaHue YymeepiucoeHus,
UCTMUHHDBLE U JIOHCHBLE YIBEPAHCOCHUS,
npuduHa, credcmaue, Yacmublil Cay4at
0buje2o ymeepacoenus, KOHMmpnpumep,
—  nposepsimb NPUHAONEHCHOCMb INeMEeHMA
MHOJHCECMBY;
—  HaxoOumv nepecevenue u 006veOuHeHue




CTPOUTH HA YUCIIOBOU MPSAMOU ITOAMHOXKECTBO
YHCJIOBOTO MHOXKECTBA, 3aJJaHHOE 3HATh
oIpeziesIeHUE NMPOCTEUIINMU YCIIOBUSMU;
pacro3HaBaTh JOXKHBIC YTBEPIKICHHS, OITUOKH B
paccyXIeHUsIX, B TOM YHCJIE C UCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noeceonesnoii scuznu u npu uzyueHuu opyzux
npeomemos:

HCIIOJIB30BaTh YHMCJIOBBIC MHOXCCTBA HA
KOOpI[HH&THOﬁ HpﬂMOﬁ JJI1 OITMCaHUA pCaJIbHBIX
IpouecCcoB U HBHGHHﬁ;

IMPOBOAUTD JIOTUYCCKUC PACCYKACHUSA B CUTyallUAX
HOBCCHHGBHOﬁ KHN3HU

MHOJHCECME, 8 MOM YUCTEe
npeocmasieHHbIX epaguiecku Ha
YUCTOBOTU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCIU,

npoeooUms 00KA3AMeENbHbIE PACCYHCOCHUS
07151 000CHOBAHUSL UCHUHHOCTU
YMeEepHcOeHUII.

B noeceonesnoii scuznu u npu uzyueHuu
opyzux npeomemos:

UCNONIL3068AMb YUCTIO8blE MHOMCECTNBA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NAOCKOCMU O ONUCAHUS
PeaIbHbIX NPOYECCO8 U s8NeHUl,
npoBoOUMsb 0OKA3AMENbHbIE PACCYHCOCHUS
8 CUMYayusx NOBCEOHEHOU JHCUHU, NPU
peuleHul 3a0ay u3 Opyeux npeomemos

Yuciia 1 BbIpaKeHUs

Pacno3naBaTh KOHKpPETHBIE PUMEPHI OOIIHX
TOHATUH 110 XapaKTEPHBIM IIPU3HAKAM, BBIIOJIHATh
JICWCTBUSA B COOTBETCTBHUH C ONPEICIICHUEM U
MPOCTEUIINMHU CBOMCTBAMU IOHITHH,
KOHKPETH3UPOBATh MPUMEPaMU OOIIIHUE MOHSATHUS
1[eJI0€ YHUCTI0, AETUMOCTDb YiCell, OOBIKHOBEHHAS
poOb, NecATUYHAs APOoOb, pallMOHAIBHOE YUCIIO,
MpuOMMHKEHHOE 3HAUYCHUE YnCia, YacTh, O,
OTHOIIIEHUE, MTPOIEHT, MTOBBIIIEHUE U TOHUKEHNE
Ha 33JJaHHOE YHCIIO MPOIIEHTOB, MACIITa0;
pacrmo3HaBaTh KOHKPETHBIE MPUMEPHI 00X
MOHSTUH TTO XapaKTEPHBIM MTPU3HAKAM, BBITOJIHATh
JICUCTBUS B COOTBETCTBHUH C ONPEICIICHUEM U
MPOCTEUIIUMHU CBOMCTBAMU MOHSITHH,
KOHKPETHU3UPOBATh MIPUMEPAMH OOIIHE TTOHSITHSL:
sorapu(dm uncia, TPUTOHOMETPHUYECKas

- C60600HO 3HaMb ONpedeneHue NOHAMUS,
YMemb NOACHAMb €20 CMbLCIL, YMenb
UCNONL308AMb NOHSAMUE U €20 CEOUCMBA NPU
NnpoBedeHUU PACCYHCOCHU, peueHUU 3a0ay.
yenoe 4ucio, 0eIuMoCms yucer,

00bIKHOBEHHAsL OPOOb, DecaAmuYHas Opooy,
PAYUOHATIbLHOE YUCTO, NPUOIUNCEHHOE
3HAYeHUe YUCa, Yacms, 00Js,
OmHouleHue, NPoyeHm, NOGbILUEHUE U
NOHUJICEHUE HA 3A0AHHOE YUCTO
npoOYeHmos8, macuimao,

NPUBOOUMb NPUMEPHL YUCET C 3A0AHHbIMU
ceolicmeamu 0enuUMoCmu;

ONepupoBamb NOHAMUAMIU.: 102apUPM
yucia, mpueoHoOMempuiecKas




OKPY’KHOCTb, I'PaJlyCHasl Mepa yria, BeJIUuruHa
yIia, 3aJaHHOTO TOYKOW Ha TPUTOHOMETPUYECKON
OKPY>KHOCTH, CUHYC, KOCUHYC, TAHT€HC U
KOTAHI'CHC YTJIOB, UMCIOIINX ITPOU3BOJIbHYIO
BEJIIMYMHY;

BBIINIOJIHATD apI/I(bMeTI/I‘-IeCKI/Ie I[ef/'ICTBI/Iﬂ C LCJIbIMU
" palluOHAJIbHBIMU YUCJIaMU,

BBINOJIHATH HECIIOXKHbIE ITPe0Opa3oBaHus
YHCJIOBBIX BBIPAXKCHUH, COJIEP/KALINX CTEIICHU
qrcen, MO0 KOPHU U3 YUCel, 1100 Jorapumsbl
YHCEll;

CpaBHMBATh pallMOHAJIbHbBIE YKCIa MEXKAY COOO0i;
OIICHUBATH U CPABHUBATH C pallMOHAJIbHBIMHU
YKCJIAMU 3HAYECHMS LIETIbIX CTEIIEHEN YnCel,
KOpHEW HaTypaJbHOM CTEIEHU U3 YHCEll,
jorapr(MoB 4Kcel B POCTHIX CIyYasix;
n300pakaTh TOUKAMU Ha YMCIIOBOM MPsIMOH 1ieJIbIe
U pallMOHAJIbHBIE YUCIIA;

n300pakaTh TOUKAMHU Ha YMCIIOBOI NMPsMO 11eJble
CTETIEHH YMCEJl, KOPHU HaTYPaJIbHOM CTENEHU U3
Yucell, JIOrapu(pMbl YKCEN B IPOCTHIX CIydasix;
BBINOJIHATH HECTIOXKHBIE TPe0Opa30BaHUs LENbIX U
JIpOOHO-pallMOHATIBHBIX OYKBEHHBIX BBIPAXKECHUH;
BBIPAXaTh B IPOCTEHIINX CIIy4asX U3 paBEHCTBA
OJIHY IIEPEMEHHYIO Uepe3 IpyTue;

BBIYUCIIATH B IPOCTBIX CIydasX 3HAUCHUs
YHCIIOBBIX M OYKBEHHBIX BBIPAKEHHIH,
OCYIICCTBIIAA H606XOJII/IMI)IC IIOJACTAaHOBKHU U
npeodpa3oBaHus;

I/I306pa)KaTI) CXEMATHUYCCKU YIoJI, BEJIMYNHA
KOTOPOI'O BBIPA’KEHA B IPajlycax;

OLICHMBATh 3HAKU CHHYCA, KOCUHYCA, TAHTEHCA,
KOTAaHI'CHCAa KOHKPETHBIX YIJIOB.

OKPYIHCHOCMb, PAOUAHHAS U 2PAOYCHASA
mepa yena, 6enuduna yend, 3a0aHH020
MOYKOU HA MPULOHOMEMPULECKOU
OKDYAHCHOCMU, CUH)YC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2N08, UMEIOUUX
NPOU3BOILHYIO BEIUYUHY, YUCTA € U T,
BbINOIHAMb apumemudecKkue Oeticmsus,
couemas yCmHvle U NUCbMeHHble NPUeMbl,
NpUMeHsis npu HeoOX0OUMOCMuU
sbluUCIUMEIbHBIE YCIMPOUICMEa,
Haxooums 3Ha4enust KOPHs HamypaibHouU
cmenenu, cmenenu ¢ payuoOHaIbHbIM
nokazameinem, 1o2apugma, ucnonv3ys npu
HeobX00UMOCmU 8bIYUCTUMETIbHBLE
ycmpoucmea;

NOIb308AMbCSL OYEHKOU U NPUKUOKOU NpU
NPAKMUYECKUx paciemax,

nPOBOOUMb NO U3BECIHBIM PopmyLam u
npaguiam npeoopaszo8aHus OYKEeHHvIx
8bIPAdCEHU, BKIIOYAIOWUX CMENneHlU,
KOPHU, 102apughmol u
mpueoHoMempuyecKue QyHKyuu;
HAxXo0ums 3HA4eHUsl YUCT08bIX U
OVKBEHHBIX GbIPAHCEHUT, OCYUWECNEIAA
HeobXxoo0uMbvle NOOCMAHOBKU U
npeobpazosanusl;

uz0bpasicame cxemamuyecku y2oi,
BEUYUHA KOMOPO2O 8bIPANCEHA 8
2paoycax unu paouaHax;

UCNONIBb306AMb NPU peUeHUU 3a0ay




B noeceonesnoit scuznu u npu uzyyeHuu opyux
YUEeOHBIX nPeOMemos:

BBITIOJIHATH BBIYMCIICHUS [IPYU PEILICHUN 3a]a4
IIPAaKTUYECKOr0 XapaKTepa,

BBIITOJIHATH IIPAKTUYECKUE PACUETHI C
UCIOJIH30BAHUEM NIPH HEOOXOAUMOCTH
CIIPaBOYHBIX MATEPUAIIOB U BBIYMCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHUTB PEaJIbHBIE BEJTUYNHBI,
XapaKTePUCTUKH OOBEKTOB OKPY’KAIOIIEr0 MUPA C
X KOHKPCTHBIMHA YU CJIOBBIMH 3HAYCHHUAMMU
HCIOJIb30BATh METO/IbI OKPYIJICHUS, IPUOIMKEHUS
Y IPUKUIKHU [IPU PELICHUHN IPAKTUIECKUX 3a1a4
IIOBCEIHEBHOM JKU3HU

mabauunvle 3Ha4eHUs
MPUSOHOMEMPULECKUX PYHKYUL Y2N08;

—  BbINOJIHAMb NEPeBoO BENUUUHbL Yeld U3
PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO.

B noeceonesnoit scusnu u npu usyuenuu
opyzux yueOHvIX npeomemos:

—  BbINOJHAMb OeliCMBUS C YUCTOBbIMU
OAHHBIMU NPU peuleHUU 3a0ay
NPAKMU4ecKo2o xapakmepa u 3a0ay u3
PA3IUYHLIX 0bnacmel 3HAHUL, UCNOTb3)SL
npu HeobXxoOUMOCmU CNPABOUHbLE
Mamepuansl U 8blYUCIUMENbHBLE
ycmpotcmeda;

—  OyeHusamv, CPAGHUBAMb U UCNOIL308AMb
npu pewenuy npaKmudeckux 3a0ay
YUCTI08ble 3HAYEHUS PEATIbHbIX GENUYUH,
KOHKpemHble YUCT08ble XapaKmepUucmuKku
00bEKMO8 OKPYHCAOUe20 MUpa

YpaBHeHHsI M HEPABEHCTBA

Pemare nuHeliHbIe ypaBHEHUS U HEPABCHCTBA,
KBaJ[paTHbIC YPABHEHHUS;

periaTh jorapudMHUecKue ypaBHEHHUS BUIa
loga(bx + C) = d u npocreiinire HepaBeHCTBA BUIA
logax<d,;

pelnaTh moKasaTenpHbIe ypaBHeHus, Bua a™* = d

(r;[e d moxHO NpEACTaBUTh B BUAC CTCIICHU C

—  Pewamw payuonanvhuvle, nokazamenvhoie
u 1o2apugmuieckue ypasHeHus: u
Hepagencmaa, npocmeriviue
UPPAYUOHAIbHbLE U MPULOHOMEMPUYeCKUe
VPAasHeHUsl, HEPABEHCMBA U UX CUCIEMbL,

—  UCNOIB308AMb MEMOObl PeUleHUs]
VpasHeHull: npugeoenue K Uy
«npoussederue pasHo Hya0» Uil
«YACMHOE PABHO HYII0Y, 3AMEHA
nepeMeHHbIX,

—  UCNONB308aAMb MeMOo0 UHMEPBAN08 OJis




OCHOBaHMEM @) U MPOCTEUIIINE HEPABEHCTBA BH/Ia
a*<d (rme d MOKHO TIPEICTABUTH B BUJIE CTEIIEHU
C OCHOBaHHUEM a);.

— TPUBOJHUTH HECKOJIBKO IIPUMEPOB KOPHEMH
MPOCTENIIETr0 TPUTOHOMETPHYECKOTO YPABHEHHSI
BHJA: SinX = @, COS X = &, tgx = a,ctgx = a, rme a —
TabJIMYHOE 3HAYECHUE COOTBETCTBYIOMIEN

TPUTOHOMETPHUYECKON (DYHKIINH.

B noeceonesnoit ycuznu u npu uzyueHuu opyux

npeomemoas:

— COCTaBJISATH U PELIaTh YPAaBHEHUS U CUCTEMBI
YpaBHEHMI NIPU PEIIEHUU HECTOXKHbIX

IMPAKTUYCCKUX 3aaa4d

PeUeHUss HEPABEHCMS,

—  UCNOIB308aAMb 2PAPUUECKUL MEMOO 05
NPUOTUNCEHHO20 PeuleHUs YPAGHEeHUl U
HepaseHcmas,

—  uU3006padcamv Ha MPUSOHOMEMPUYECKOLL
OKPYIHCHOCMU MHOIHCECTNBO PeuleHUll
NPOCMeuuux mpueoHOMempuyecKux
VPa8HeHUll U HePABeHCM8,

—  GbINOIHAMb OMOOP KOPHell YPAGHEeHUU U
PeweHUll HepaBeHCME 8 COOMBENCIMBUU C
OONOTHUMENbHIMU YCTIOBUAMU U
02PAHUYEHUSIMU.

B noeceonesnoit scusnu u npu uzyuenuu

opyzux yueOHbIX nPeoMemos:

—  cOCmasnams U peuams ypasHeHus,
cucmemvl YpaGHeHUIl U HePaAeHCmaa npu
peuieHuly 3a0a4 Opy2ux y4eoHvIx
npeomemos;

—  UCNONIb308aMb YPAGHEHUs U HEPABEHCTNEA
07151 NOCMPOEHUsL U UCCTe008aAHUS
NPOCMeuuux Mamemamuyeckux Mooeiei
PeanbHulX cumyayuil Uiy nPUKiIaOHbIX
3a0ay;

—  yMemb UHMEPNPemupo8ams NoIy4eHHblll
npu peuienuy ypasHeHus, Hepagencmed
U cucmembl pe3yibmam, OYeHU8amy €20
npasoonoooodue 8 KOHmMeKcme 3a0aHHOU
PeanvHol cumyayuu Ui NPUKIaoHouU
3a0ayu

DOyHKIUHA

— Pacno3naBath KOHKPCTHBIC IIPUMCEPBI O6IJ_II/IX
MOHSATHH 110 XapaKTCPHBIM IIPU3HAKAM, BBIIIOJHATD
)ICfICTBI/IfI B COOTBCTCTBUHU C ONIPECACIICHUEM 1

- 3namo onpedejzeﬁue NOHAMUA, YMeENMb
NOACHAMb €20 CMbLCI, YMenb UCNOIb306ANb
noHsimue u e2o ceoucmaea npu npoeeOeHuu




MPOCTEUIIUMHU CBOMCTBAMU MOHSITHUH,
KOHKPETU3UPOBATh MMPUMEPAMU OOIINE TTOHSATHS
3aBUCUMOCTh BEJIMYMH, PYHKIMS, apTyMEHT U
3HauUeHUe PYHKIHH, 00JIacTh ONPEICICHUS U
MHOYKECTBO 3HaueHUH QyHKIMH, TpapuK
3aBUCUMOCTH, rpaduK QyHKINHU, HYIU (YHKINH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE Ha
YHCIIOBOM IIPOMEXKYTKE, YObIBAHUE HA YUCIIOBOM
IIPOMEKYTKE, HauOoJIbIllee U HAaUMEHbLIee
3HaueHUE (PYHKIMH Ha YUCIOBOM IIPOMEXKYTKE,
nepuoandeckas GyHKLHUs, IEPHOL;
pacrno3HaBaTh KOHKPETHBIE IPUMEPBI 00LINX
MOHATHUM 110 XapaKTEPHBIM IIPU3HAKAM, BBIIOIHSITD
JEICTBYS B COOTBETCTBUHU C ONIPEAEICHUEM U
MPOCTEUIINMHU CBOMCTBAMU MOHSITHH,
KOHKPETU3UPOBATh IPUMEpPaMU OOIIHE TOHATHS
npsiMasi 1 0OpaTHasi IPONOPIIMOHATBHOCTh
JTUHEeWHas, KBaJpaTu4Has, JjorapudmMudeckas u
MoKasareiabHasi QyHKIIMU, TPUTOHOMETPUYECKUE
GbyHKIIY;

pacrno3HaBaTh rpaQuKy eMEHTapHbIX QYHKINMI:
psIMON 1 00paTHOM MPONOPIIMOHATBHOCTH,
JMHEWHOW, KBaApaTUYHOH, Torapu(pMUIECcKoi n
MOKa3aTeabHON (QYHKIUI, TPUTOHOMETPUUECKUX
GbyHKIH;

COOTHOCHUTH T'paKH 3JI€MEHTAPHBIX (PYHKIIMA:
psIMON 1 00paTHOM MPONOPIIMOHATBHOCTH,
JUHEWHOW, KBaApaTUYHOH, Torapu(pMUIECKOi 1
MoKa3areabHON (QYHKIUI, TPUTOHOMETPHUUECKUX
¢byHkuuit ¢ popMynamu, KOTOPHIMH OHH 33JaHBbI;
HaXOJUTh 10 TpaduKy NPUOIMKEHHO 3HAYCHUS
(GYHKIIMH B 33JaHHBIX TOUKAX;

OTIpeNIeNIATh 1O IpauKy CBOWCTBA (PYHKIIUU

paccysicoenuitl, peuenuy 3a0aUnOHAMUIMUY
3a8UCUMOCMb 8ETUYUH, DYHKYUSA, APSYMEHM U
3HaueHue QyHKyuu, oo1acms onpeoeneHuss u
MHOIHCECB0 3HAYEHUN PYHKYUU, epaduK
3asucumocmu, epagpux GyHKyuu, Hyau
@yHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
803pACmManue Ha YUCLOB0M NPOMEICYIMKE,
VObIBAHUE HA YUCTIOBOM NPOMENCYMKE,
Haubobulee u HauMeHbULee 3HAYeHUE
@YHKYUU HA YUCTOBOM NPOMENCYMIKE,
nepuoouyeckas yHKyus, nepuoo, 4emuas u
Heuemuas QyHKyuu;

- 3HAMb onpeodeneHue NOHAMUsL, yMenb
NOSACHAMb €20 CMbICI, YMeMb UCHOLb308AMb
HOHAMUE U €20 C8OUCMBA NPU NPOBedeHUl
paccysicoerutl, peueHuu 3a0ay:

NOHAMUAMU: NPSIMAsL U 0OPaAMHAs
NPONOPYUOHATLHOCTb, IUHEIIHAS,
K8aOpamuyHasi, 102apupmuieckas u
NOKA3amenbHas YyHKYuu,
mpuzoHomempudeckue QyHKyuu,
onpeoenams 3HayeHue QYHKYuu no
3HAYEHUIO APSYMEHMA NPU PA3IUYHBIX
cnocobax 3a0anus hyHKyuu,
cmpoums 2papuKu u3y4eHHbIX QYHKYULL,
ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUULUX
cyyasx no ¢hopmyne noseoenue u
ceolicmea QyHKYutl, Haxoo0ums no
epaguxy ynxyuu Hauborvuue u
HauMeHbuUue 3HaA4YeHUs,
cmpoums 3cKu3 epagura Gyukyuu,
yooeniemeopsowell npusedeHHOMY HAbopy
VC08ULL (RPOMENCYMKU




(HyJH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HAauOOJIbIINE U
HAaMMCHBIINE 3HAYCHUS U T.11.);

CTPOUTH 3CKH3 rpaduka GyHKIHH,
YJIOBIICTBOPSIOIICH PUBEACHHOMY Ha0Opy
yCJIOBHH (MMPOMEXYTKH BO3pacTaHus / yObIBaHUS,
3Ha4YeHHe (PYHKUUU B 33JaHHON TOYKE, TOUKU
KCTPEMYMOB U T.]1.).

B noeceonesnoit ycuznu u npu uzyueHuu opyux
npeomemos:

OIpeNeNATh 10 rpadukaM CBOMCTBA PeabHBIX
HPOLIECCOB M 3aBUCUMOCTEH (HAaHOOJbIINE U
HaMMCHBIINEC 3HAYCHU S, TIPOMEIKYTKH BO3paCTaHUA
1 yOBIBaHUS, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA U
T.IL.);

HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPaKTU4eCKOH CUTyaIun

603pacmanus/yovi6anus, 3Ha4eHue
@DYHKYUU 8 3A0AHHOU MOYKe, MOYKU
IKCMPEMYMOS, ACUMNIMOMbL, HYIU
@yukyuu u m.o.);

—  pewambs ypaHeHus,, npocmeliuiue

cucmemvl ypagHeHUll, UCNOIb3Ys CEOLICMEA

@dyHKYUl U ux epagpuxos.
B noeceonesnoit scusnu u npu uzyuenuu
opy2ux yu4eoHvIX npeomemos:

— onpedensimvb no epagpuxam u
UCNOIb308amb OISl peuleHUs: NPUKIAOHBIX
3a0au c80UCMBA PealbHbiX NPOYECCo8 U
3asucumocmetl (Haubovuue u
HaumeHbuue 3Ha4eHUs, NPOMEHCYMKU
803pacmanus u yovleanus QyHKyuu,
NPOMENCYMKU 3HAKONOCHOSHCMEA,
acumnmomul, nepuoo u m.n.);

—  UHMepNnpemupos8amsv CE0UCMEd 6
KOHMeKCcHe KOHKPemHOU NPAKmu4eckol
cumyayuu,

— onpedensimv no epagpuxam npocmeuiuiue
Xapaxmepucmuxu nepuooudecKux
npoyeccos 6 buoaocull, IKOHOMUKe,
My3vbIKe, paouocessu u op. (AamMniumyoa,
nepuoo u m.n.)

JJIeMeHThI MATEMATHYECKOI0

aHaJ/JIM3a

Pacrnio3HaBaTh KOHKpPETHbIE TPUMEPHI OOIIUX
MIOHATHUM 110 XapaKTEPHBIM NIPU3HAKAM, BBIIOIHATD
JEUCTBHSI B COOTBETCTBHUHM C ONIPENEIICHUEM U
MPOCTEUIINMHU CBOMCTBAMU IOHSITHH,
KOHKPETHU3UPOBATh TPUMEpPaMH O0IIHEe MOHITHS
MPOU3BOIHAS (PYHKIIMH B TOUKE, KacaTesbHas K
rpaduky GyHKIMHU, TPOU3BOAHAS (DYHKLINU;

- 3namw onpedenenue noHamMuUs, yMemb
NOSICHAMb €20 CMBICI, YMeMb UCHOIb3068ANb
NOHAMUE U €20 C8OUCMBA NPU NPOGedeHUU
paccysicoenut, peueHuu 3a0ay.

—  NOHAMUAMU: NPOUBOOHAS PYHKYUU &

MoyKe, KacamenbHas K epagpuxy Qyukyuu,

npouU3B0OHAST (DYHKYUU,




OIIpeIeNIATh 3HaYE€HUE IPOU3BOJHON (QYHKIIUH B
TOYKE 10 U300paKEHUIO KacaTeJIbHOU K IpaduKy,
IIPOBEACHHON B 3TOM TOUKE;

pelaTh HECIOXKHBIE 3a]]aul Ha IPUMEHEHHE CBSI3U
MEX]y IPOMEKYTKAMHU MOHOTOHHOCTH U TOUYKaMHU
sKcTpemMyMa (QYHKIUH, C OTHON CTOPOHBI, U
IIPOMEKYTKAMU 3HAKOIIOCTOSHCTBA U HYJIAMU
MIPOU3BOIHOM ATOH (PYHKIIUH — C JPYTOM.

B noeceonesnoii ycuznu u npu uzyueHuu opyzux
npeomemos:

NOJIB3YsICh I'paKaMH, CPABHUBATh CKOPOCTH
BO3pacTaHus (pocTa, MOBBILICHUS, YBEIUUCHUS U
T.I1.) WJIM CKOPOCTH YOBIBaHUS (TTaJCHHUS,
CHMIKEHMSI, yMEHBIIEHUS U T.I1.) BEJIMYUH B
peanbHBIX MPOIleccax;

COOTHOCHTB I'pa(MKU peasbHbIX MPOLECCOB U
3aBHCUMOCTEH € MX ONMCAHUSAMH, BKIFOUAOIINMHI
XapaKTEePUCTUKH CKOPOCTU U3MeHEeHHUs (ObICTpbIi
pOCT, IUIaBHOE MOHMKEHUE U T.11.);

UCIOJIb30BATh TPa(QUKH peaIbHBIX MPOLECCOB JUIS
pelIeHHs HECJIOKHBIX MPUKIATHBIX 3a/1a4, B TOM
qHCIIe ONpeAeNss N0 TpaduKy CKOpOCTh X0
npolecca

BLIUUCTISIMb NPOUZBOOHYIO OOHOYJIEHA,
MHO20UIeHa, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYyMMbL (DYHKYULL,
BLIYUCTIAMb NPOU3BOOHBLE INEMEHMAPHBIX
DYHKYULl U UX KOMOUHAYULL, UCNOTL3YS
CNpasouHble Mamepuavl,

uccneo08ams 6 NPOCMEUWUX CLYYAsX
@YHKYUU HA MOHOMOHHOCTb, HAXOOUMb
Haubobuue U HauMeHbUUe 3HAYeHUs
@yHKYull, cmpoums epapuKu MHO20YIEHO8
U npocmeuuux payuoHaIbHbIX QYHKYULL ¢
UCNONb3068AHUEM ANNaApama
MamemamuyecKko2o aHaiu3d.

B noeceonesnoii ycuznu u npu uzyuenuu

opyzux yueOHslX npeomMemos:

peuiams NPUKIAOHble 3a0adu U3 OUoI02Ul,
Quzuku, xXumuu, IKOHOMUKU U OPYeUX
npeoMemos, Céa3aHuble C UCCIe008aHUEM
Xapakxmepucmux peanibHulX npoyeccos,
HAX024cOeHuem Hauborbuux u
HAUMEHbUWUX 3HAUEeHUL, CKOPOCMU U
VCKOpEeHUsL U Mm.N.;

UHMEPNPemupo8ams NoJy4eHHble
pe3ynvmamul

CraTuCTHKA U Teopus

BEPOATHOCTEM, JIOTHKA U

Pacno3naBarthb KOHKPCTHBIC ITIPUMEPBI O6IJ_II/IX

MOHSTHH 110 XapaKTCPHBIM IIPU3HAKaM, BBIITIOJIHATD

Hmemv npedcmasnenue o OUCKpemmvix u
HENpepbl8HbIX CAYUAUHBIX BETUYUHAX U
pacnpeoeneHusx, 0 He3a8UCUMOCmU




KOMOHMHATOpHKA

JEUCTBUSL B COOTBETCTBHUHM C OIIPEIEICHUEM U
MPOCTEUIIINMHU CBOMCTBAMU IOHSITHH,
KOHKPETHU3UPOBAThH MIPUMEpPaMU OOIIHE MOHSITHS
OCHOBHBIMH OIMCATEIbHBIMU XAPAKTEPUCTUKAMU
YHICIIOBOTO Habopa: cpeqHee apudmernieckoe,
Me/raHa, HauboJblee ¥ HaMMEHbIIee 3HAUYCHHS,
pacrno3HaBaTh KOHKPETHBIE IPUMEPBI 00X
MOHSTUI 1O XapaKTEPHBIM IIPU3HAKAM, BBITIOJIHATh
JEHCTBUS B COOTBETCTBUH C ONIPEIEICHUEM U
MPOCTEUIIUMHU CBOMCTBAMU MOHSITHH,
KOHKPETHU3UPOBATh IIPUMEpPAMU OOIINE MOHITHSL:
4acTOTa U BEPOSITHOCTh COOBITHS, CITydalHbIN
BBIOOD, OTBITHI C PABHOBO3MOYKHBIMU
AIIEMEHTaPHBIMU COOBITUSMU;

BBIUUCIIATh BEPOSITHOCTU COOBITHI HAa OCHOBE

noacueTa yuciia uncxoaos.

B noeceonesnoit yscuznu u npu uzyuenuu opyux

npeomemos:

OIICHUBATHb U CPABHUBATH B IIPOCTLIX ClIydasaX
BEPOATHOCTU COOBITHII B peanLHoﬁ KHU3HH,

YuTaThb, COMMOCTABJIATH, CPABHHUBATD,

CILYYAUHBIX BEIUYUH;

—  umemv npedcmasieHue o
MaAmemMamuyeckom OHCUOaHUU U
oucnepcuu Cy4auHblxX eIUYUH,

—  uMemvb npedcmasieHue 0 HOpMaIbHOM
pacnpeoeneHuu U NPUMepax HOPMAalbHO
pacnpeoeneHHbIX CIYYAUHbIX 8eIUUUH,

—  NOHUMAMb CYMb 3aKOHA OONLUUUX YUCel U
8b100POUHO20 MEMOOa UsMepeHUs
6eposimHocmel,

—  umems npedcmasieHue 00 YCI08HOU
8EPOSIMHOCMU U O NOJHOU 8EPOMHOCHIU,
NPUMEHAMb UX 8 peueHUlU 3a0ay,

—  UMemb npedcmasieHue 0 8aHCHHIX
YACMHBIX 8UOAX pAChpeOeNeHUll U
NPUMEHAMb UX 8 PeueHUlU 3a0ay,

—  uUMmemb npedcmasieHue 0 Kopperiyuu
CYUAUHBLX 8ETUYUH, O TUHEUHOU
pezpeccu.

B noeceonesnoii ycuznu u npu uzyuenuu

opyaux npeomemaos:

—  BIYUCTAMb UTU OYEHUBAMb BEPOSIMHOCTIU
coObLIMuULL 8 PeanbHOU HCUSHU,

—  8blOUpamv nOOXoosuue Memoobl
npedcmasieHus U 00pabomru OAHHLIX,

—  yMemb peuiams HeCloHCHble 3a0ayu Ha
npuMeHeHue 3aKOHa OOIbUUX YUCeT 8




HMHTEPIIPETUPOBATH B IIPOCTHIX CIy4asiX peajbHbIE
JaHHBIE, TIPEACTaBICHHBIC B BUIE TaOMHIL,

auarpamm, rpadukos

coyuonocUU, CMpaxo8anuu,
30pasooxpanenuu, obecnevenuu
Oe30nacHoCmu HaceleHUsl 8 YPe3BbIUaHbIX
CUmMyayusx

TexcToBBIE 3a70aYN

Pemare Hec0XkKHbBIE TEKCTOBBIE 33/1a4l Pa3HbIX
THUIIOB;

aHAJIM3UPOBATh YCIOBUE 33]1a4l, IIPU
HEOOXOAUMOCTHU CTPOUTH JUISI €€ PEIICHUS
MaTeMaTHYECKYI0 MOJEIb;

MIOHUMATh U UCIIOJIb30BaTh JJISl PELICHUS 3a/1a4U
uH(OpMaIHIO, IPEACTABICHHYIO B BUIE TEKCTOBOM
Y CUMBOJIBHOM 3amlKcH, CXEM, TabJIuL, Juarpamwm,
rpauKoOB, PUCYHKOB;

JIeCTBOBATH MO AITOPUTMY, COJEpKALLEMYCS B
yCIIOBUY 3aJlauu;

HCII0JIb30BATh JIOTHYECKUE PACCYKIEHUS IIPU
pELIECHNH 3a/1a4H;

paboTaTh ¢ U30BITOYHBIMU YCIOBHUSIMH, BHIOMpAst
13 Bcel nH(popMaIuu, JaHHbIe, HEOOXOUMBIE TSt
pelIeHns 3a/1a4H;

OCYILIECTBIISATh HECIOKHBIHN epedop BOZMOKHBIX
pelieHnid, BEIOMpast U3 HUX ONTUMANIbHOE 110
KpUTEpHsIM, c(HOPMYITMPOBAHHBIM B YCIOBUHU;
aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTyUEHHbBIE
pelIeHrs B KOHTEKCTE YCIOBHS 3a/1a4H, BHIOMPATh
pelIeHus, HE IPOTUBOPEYALIE KOHTEKCTY;
peliaTh 3aja4i Ha pacyeT CTOMMOCTH MOKYIIOK,
YCIIyT, IO€3/10K U T.I1.;

pelIaTh HECIOXKHBIE 3a7a4l, CBSI3aHHBIE C
JIOJIEBBIM Y4acTHUEM BO BIJIAJICHUH PUPMOIi,
MIPEANPUATHEM, HEABUKUMOCTBIO;

pelaTth 3a1a4 Ha IPOCThIE IPOLEHTHI (CHCTEMBbI

Pewamv 3a0auu pazuvix munos, 6 mom
qycie 3a0a4u NOGbLULEHHOU MPYOHOCIU,
8bIOUPAMb ONMUMATLHBLIL MEMOO PeUleHUs.
3a0auu, paccmMampusas pa3iuyHsle
Memoobwl;

CMpoums Mooeilb peueHust 3a0a4u,
npoeoouUms 00Ka3amenbHbvle
paccyicoenus;

pewams 3a0aqu, mpeodyowue nepebopa
8APUAHMOB, NPOBEPKU YCIL08ULL, 8b1O0PA
ONMUMATILHO20 Pe3yIbmama
AHATU3UPOBAND U UHMEPNPEMUPOBANb
pe3yibmamsl 8 KOHMeKCme YCi08Us.
3a0a4u, 8blOUpamsv peuletus, He
npomugopedawjue KOHMeKcmy;,
nepesooums npu peuleHuu 3a0aqu
uHgopmayuro uz 00HoU gopmsl 8 Opyay,
UCNONBL3YA NPU HEOOXOOUMOCTU CXEMbl,

mabauysl, epaguxu, ouazpammol;




CKHJIOK, KOMHCCHU) ¥ Ha BBIYUCIICHUE CIIOKHBIX
MIPOLICHTOB B PA3JIUYHBIX CXEMaX BKJIAJIOB,
KpPEIUTOB U UIOTEK;

— pemarh MpaKkTUYECKHUE 3a/1a49u, TPeOyIomIme
WCIIOJIb30BaHUS OTPUIATEILHBIX YHCEN: HA
orpezieNieHUuE TeMIIepaTyphbl, Ha ONpe/eIIeHNE
TMOJIOXKEHHUS Ha BPEMEHHOM OCH (10 Halllel 3pbl U
Moclie), Ha ABM)KEHUE JCHEKHBIX CPEICTB
(mpuxon/pacxon), Ha OTpeeIeHne
TI1yOUHBI/BBICOTHI U T.IL.;

— WCIIOJB30BaTh MOHATHE MacIITaba s
HAXOX/ICHUS PACCTOSHUH W JUTMH Ha KapTax,
IJIaHaX MECTHOCTH, MJIaHaX MOMEIEHUH,
BBIKpOIKaX, pu paboTe Ha KOMIIBIOTEPE U T.II.

B noeceonesnoii scuznu u npu uzyueHuu opyzux
npeomemos:

— p€lIaTb HCCIOXHBIC ITPAKTUYCCKUC 3a/1a4H,
BO3HUKAKOIHNE B CUTYallHUAX MMOBCEAHEBHOM JKU3HU

B noeceonesnoit scusnu u npu uzyueHuu

opyzux npeomemos:

— peuwiamb npakmuieckKue 3a0aqu u 3a0a4u

u3 Opyeux npeomemos

I'eomerpus

— Pacno3HaBaTh KOHKpETHBIE TPUMEPHI OOIITUX
MOHSATUI MO XapaKTEPHBIM MPU3HAKAM, BBIIIOIHATh
JICWCTBUSA B COOTBETCTBHH C ONPEICIICHUEM U
MPOCTEUIINMHU CBOMCTBAMU IOHATHUH,
KOHKPETH3UPOBATh MPUMEPAMU OOIIHUE MOHSATHUS
TOYKA, NpsAMas, INIOCKOCTh B IIPOCTPAHCTBE,
MapaIEIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX
U IIJIOCKOCTEH;

— pacro3HaBaThb OCHOBHBIE BH/Ibl MHOTOIPAHHUKOB
(mpu3Ma, mupamMuaa, MPSIMOYTOTHHBIN
napajienenumnesn, Kyo);

— u300paxaTh u3ydaeMble (UTYpPBI OT PYKH H C
MPUMEHEHUEM ITPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

- 3uamo onpedenenue noHaAMuUs, ymMemy
NOSACHAMb €20 CMbICT, YMeMb UCNONb306AMb
NOHAMUE U e20 C8OUCMBA NPU NPOGeoeHUU
paccysxicoenull, peulenuy 3a0ay:

—  NOMAMUAMU. MOYKA, NPAMAS, NIOCKOCHb

8 npocmpancmee, napaiieibHoOCms U
NepneHOUKYIAPHOCHb NPAMBIX U
njaocKocmel,

—  npumeHams 05 peuleHuss 3a0ay
eeomempuieckue pakmol, eciu ycioeus
npuUMeHeHUs 3a0aHbl 8 AGHOU Gopme;

— pewambs 3a0a4u HA HAXOHCOEHUe




nenaTh (BBIHOCHBIC) TUIOCKUE YSPTEKU U3
PHUCYHKOB ITPOCTBIX 0OBEMHBIX (DUTYP: BUJI CBEPXY,
cOOKy, CHH3Y;

W3BJICKATh HH(OPMAIIHIO O TPOCTPAHCTBEHHBIX
reOMEeTPHUCCKUX (DUTYpax, MPEICTaBICHHYIO Ha
4epTekax U PUCYHKaX;

npUMEHSTH Teopemy [ludaropa rnpu BeIYMCICHUN
JJIEMEHTOB CTEPEOMETPUIECKUX (Uryp;
HaXOJUTh OOBEMBI U IIJIONIA/IH TOBEPXHOCTEH
MPOCTEUIIIMX MHOTOTPAHHUKOB C IPUMEHEHHEM
opmyu;

pacro3HaBaTh OCHOBHBIC BHJIbI TEJI BPALICHHS
(xonHyc, nMIUHAP, cdepa u 1map);

HaXOJUTh OOBEMBI U IJIONIA/IH TOBEPXHOCTEH
MPOCTEHIIIMX MHOTOTPAHHUKOB U TEII BPAILICHHUS C
MpUMEHEHHEM (OPMYIL.

B noeceonesnoit yscuznu u npu uzyuenuu opyux
npeomemoas:

COOTHOCHUTB a0CTpPaKTHbIE TEOMETPUUYECKUE
IIOHATHUA U q)aKTBI C p€aJIbHbIMHU XU3HCHHBIMU
00BEKTaMU U CUTYALUSIMH;

HCII0JIb30BaTh CBOMCTBA MPOCTPAaHCTBEHHBIX
reOMETPUUECKUX QUTYP JUISl pEIICHUS TUIIOBBIX
3aJ1a4 MPaKTUYECKOTO CONEP KAHNUS;

COOTHOCHTb IUIOIIAIA IOBEPXHOCTEH Te
OJIMHAKOBOI (JOPMBI Pa3IMUHOTO pa3Mepa;
COOTHOCHUTH 00BEMBI COCY/I0B OJJMHAKOBOM (HOPMBI
Pa3IMYHOTO pa3Mepa;

OIICHUBATh (POPMY NMPAaBUILHOTO MHOTOTPaHHUKA
II0CJIE CIIWJIOB, CPE30B U T.I1. (OIPEIEIISTh
KOJIMYECTBO BEpPUINH, pedep U rpaHel MoIy4eHHBIX
MHOT'OI'PaHHHUKOB)

2eoMempuUiecKux 8elUdUH no oopasyam
WU aneopummam,

Oenams (8bIHOCHbIE) NIIOCKUE YePMEeHNCU U3
PUCYHKOB8 00beMHbIX (hucyp, 6 mom ducie
pucosams U0 c8epxy, cOOKy, Cmpoums
CeyeHUsl MHO202PAHHUKO8,

U361€Kamo, UHMEPNPEMUpo8ams u
npeobpazoevleamv UHGOPMAYUo 0
2eomempuieckux ueypax,
NPeOCMABIeHHYIO HA YEPMEINCaX,
npUMeHsIMb 2eomempuieckue axmol 0is
pewieHus: 3a0ad, 8 mom ducie
NPeononazanuux HeCKOJIbKO Uazos
pewienust;

ONUCHIBAMb 83AUMHOE PACNONONHCEHUE
APSAMBIX U NIOCKOCMEN 8 NPOCMPAHCIEE;
Gopmynuposamsv ce0lCMea u NPU3HAKU
Pueyp;

00KA3bI6AMb 2eOMEMPUiecKuUe
VMBepHCOeHUS,

671a0emvb CManoapmuou Kiaccuguxayuet
NPOCMPAHCMBEHHBIX hucyp (nupamuowl,
npusMbl, napaiienrenuneobl);

Haxoo0ums 00vembl U nIowaou
NOBEPXHOCMEl 2eOMEMPUYECKUX MeTl C
npumenenuem Gopmyi,;

BbIHUCTIAMb pACCMOAHUA U )2lbl 6




npocmpancmee.

B noeceonesnoii ycuznu u npu uzyuenuu

opyzux npeomemaos:

UCNOIL3068AMb CBOUCNEA 2e0MEMPULECKUX
Gueyp onsa pewenus 3a0ay NPAKMU4ecKko2o
xapaxkmepa u 3a0a4 u3 opyaux ooracmet

3HAHUU

BeKTopbl H KOOpAMHATHI B

NMPOCTPAHCTBE

Pacrio3naBaTh KOHKpPETHBIE IPUMEPHI OOIIHNX
MOHSTUI 1O XapaKTEPHBIM IIPU3HAKAM, BBITIOJIHATh
JICUCTBUSA B COOTBETCTBHUH C ONPEICIICHUEM U
MPOCTEUIINMHU CBOMCTBAMU MOHSITHH,
KOHKPETHU3UPOBATh MIPUMEPaMH OOIIUMIIOHSTHEM
JIEKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE
HaXOJUTh KOOPJIWHATHI BEPIIUH KyOa U

IPSIMOYTOJIBHOTO MapajuleIenuneaa

- 3namse onpedenenue nouamus, ymems
NOSACHAMb €20 CMbICI, YMemb UCHOLb308AMb
HOHAMUE U €20 C8OUCMBA NPU NPOBeOeHUU
paccysicoerull, peueHuy 3a0ad.

NOHAMUAMU 0eKAPMOBbL KOOPOUHAMbL 8
npoOCmMpancmee, 86eKmop, Mooyib 6eKmMopd,
PABEHCMBO BEKMOPOB, KOOPOUHANbL
8EKMOpa, y2oil Melcoy 6eKMopami,
CKANApHOe Npou3eedeHue 6eKmopos,
KOJLIUHEapHble 6eKMOpbl;

HAxXo0ums paccmosiHue mexcoy 08yMsl
MOUKaAMU, CYMMY BEKIMOPO8 U
npousseoeHue 6eKmopa Ha Yucio, y2oi
MedAHCOY BeKMOPAMU, CKANSAPHOE
npousseoeHue, packiadbléanms 6eKmop no
08YM HEKOJIUHEAPHbIM 8EKMOPAM,
3a0asamo NIOCKOCMb YPAGHEHUEM 8
dexapmogoll cucmeme KOOpOUHam,
pewams npocmetiuiue 3a0aiu 66e0eHuem
BEKMOPHO20 basuca

10

Hcropus MaTeMaTUKHU

OnuceiBaTh OT/IENbHBIE BBIIAIOLIUECS PE3YNIbTATHI,
MIOJIyYE€HHBIE B X0OJI€ Pa3BUTHS MaTEMaTUKU KaK
HaYyKH;

3HATh IPUMEPHI MaTEMaTHUYECKUX OTKPBITHH U UX

IIpeocmasnsaimo 6xk1a0 8bI0AIOWUXCS
MAMeMamuKos 8 pazeumue Mamemamuxiy
U UMBIX HAYYHBIX obnacmel;

NOHUMAMb POJib MAMEMAMUKYU 8 PA3GUMUL




aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMHUPHOMU
HCTOPHUEH;
— TIOHUMAaTh POJIb MaTEMATUKU B pa3BuThu Poccun

Poccuu

11 — IIpuMeHATH U3BECTHBIE METOBI IIPU PELICHUU
CTaHAAPTHBIX MATCMATUYCCKUX 3a/1a4,

— 3aMeyaThb U XapaKTEePU30BATh MaTEMaTHUECKHE
3aKOHOMEPHOCTHU B OKPY’KAIOIIEH
JNEHCTBUTEIBHOCTH;

— HPHUBOAMUTH MMPUMCEPBI MATCMATUYCCKUX
3aKOHOMEPHOCTEN B IPUPOAE, B TOM YHUCIIE
XapaKTEepU3YIOIIMUX KPacoTy U COBEPLIEHCTBO
OKPY’KaroILEero MUpa U MIPOU3BEICHUN HCKYCCTBA

MeToabl MAaTEMATHKH

Hcnonvzosams ochosHble Memoowl
ooxazamenbcmed, nposooOUNd
00KA3ameibCmeo U 8bINONHAMDb
onposepoicenue;

NPUMEHAMb OCHOBHbBLE MEMOObl PEULeHUS
Mamemamuyeckux 3a0au,

HA OCHO8E MAMEMAMUYECKUX
3aKOHOMEPHOCMEl 8 NPUpPooe
Xapaxkmepuzoeams Kpacomy u
COBEPULEHCINBO OKPYACAIOUIe20 MUPA U
npouseedeHull UCKyccmed;

NPUMEHMb NPOCMeluue nPo2PamMMHbLe
cpedcmaa u 31eKmpoHHO-
KOMMYHUKAYUOHHbIE CUCTEMbL NPU
peutenuy Mamemamuyeckux 3a0ay

Copep:xanue kypca

10 xnace

Auredpa 1 Ha4YaJ1a MaTeMaTH4YeCKOr0 aHAIN3Aa !
YucnoBele ¥ TPUTOHOMETPHUECKUE (PYHKIUH
Tpuronomerpuyeckue ypaBHEHHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.
Crenenu u kopHH. CTeneHHble PYHKLINU.

[TokazarenbHas u gorapudmuyeckas GyHKIUH.




OneMeHTH MaTeMaTHYSCKOM CTaTUCTHUKH, KOM6I/IHaTOpI/IKI/I " T€Ooprun BCpOHTHOCTefI.

I'eomerpus:

Bsenenue. [lapanienbHOCTb NPSAMBIX B INIOCKOCTEN
[lepneHIUKYISIPHOCTD HMPSAMBIX U INIOCKOCTEN

MHoOrorpaHHuK"

11 knace

Auiredpa 1 Ha4YaJ1a MaTeMaTH4YeCKOr0 aHAIN3a!
DNIeMEHThI TEOPUU IIPEIEIIOB.

[IpounzBognas

UccnenoBanue GyHKIMMA ¢ TOMOIIBIO TPOU3BOIHOM
OnpenenéHHbIi HHTErpaj

HenpepbiBHbIE CiTydaliHbIE BEIMUUHBI

YpaBHeHus

I'eomerpus:

Hunuuap, KOHYC U 1map

OO0BEMBI TET

BexTops! B mpocTpaHcTBE

Meroa koopArHAT B IPOCTpaHCTBE. JBHKEHUS

B pamkax TekyIero KOHTpOJIsl IPeyCMOTPEHbBI TEMAaTHUECKUE KOHTPOJIbHBIE paOOThI MOCIEe U3yUEHHs KaX10i TeMbl. BXxoHast KOHTposIbHas padoTa,
KOHTpOJIbHAs paboTa 3a 1 mosyronue u npomexxyrouHas arrecranus B 10 kiacce, uToroast KOHTpoJbHas pabota B 11 kiacce



YyebHo-mMeroauueckoe oodecneuenue: YMK A.I'. Mopakosuu u ap, YMK JI.C. AtanacsH u 1ip.



