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Y4yeOHbI IUIAH Ha H3yYeHHEe MaTeMATHMKH: ajaredpbl M Havaj
MaTeMAaTH4eCKOro aHaju3a, reomerpuu Ha 0O0azoom yposBHe B 10 — 11
KJIACCAX OTBOJMT:

10 knacc — 5 yacoB B Henero/1704 B Trox;
11 xmacc — 5 vacos B Hexenro/ 170 4 B rog.

Ntoro 340 yuyeOHBIX YacoB

I[Inanupyemblie pe3yabTaThl (IMYHOCTHBIE, MeTANIpeIMeTHbIE 1
npeaMeTHbIE) HA YPOBHE cpeHero oomero oopazosanns «MaremaTuka:

anreﬁpa H HAYAJA MATEMATHYIECCKOI'0 aHAJIn3a, TCOMETPHUA

1. JIn4HOCTHBIE Pe3yabTaThI:

— oOpueHTanus oOOydyaroluXcs Ha pealu3alMio TO3UTHBHBIX JKU3HEHHBIX
NEPCIEeKTUB, WHULIUATUBHOCTb, KPEATUBHOCTb, T'OTOBHOCTh M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOONPEIENIECHNI0, CIIOCOOHOCTh CTAaBUTh LIEIU U CTPOUTH
KU3HECHHbIC TIJIaHbL;

— TOTOBHOCTb W  CHOCOOHOCTh OOy4YalIIMXCA K CAaMOPa3BUTHIO U
CaMOBOCIIUTAHUIO B COOTBETCTBUM C OOIICUETOBEUECKUMHU LEHHOCTAMU U
ujeanamMmu rpaxxJIaHCKOro oOLIeCTBa;

— HpaBCTBEHHOE CO3HaHWE W TOBEJACHHWE Ha  OCHOBE  YCBOCHHUSA
OOIIIeueIOBEUECKUX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHUS W TIOBEACHHUS B
MOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH AHAIIOT C JAPYTHMMHU
JIOABMH, JIOCTHTaTh B HEM B3aWMOIIOHMMAHUS, HAXOAWUTh OOIIMEe IeTu W
COTPYIHUYATH I UX TOCTHKEHUS;

— TPHUHIATHE TYMaHUCTHUYECKUX I[EHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE W
NIOOpOKENATEIbHOE ~ OTHOLIEHHE K  JIPyrOMY — YENOBEKY, €r0  MHEHHIO,
MHUPOBO33PEHUIO;

— pa3BUTUE KOMIIETEHIMI COTPYyIHHUYECTBA CO CBEPCTHUKAMH, JETbMHU
MJIQJIIIETO BO3pAcTa, B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeI0BAaTeIbCKON, MPOSKTHON U APYTUX BUAAX EATEIHHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYpPOBHIO pa3BUTHUSA
HAyKW, 3HAYUMOCTH HAYKH, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPUYECTBY,
BJIQJICHHE OCTOBEPHON MH(pOpManeld 0 MEePeOBBIX JOCTIKEHUAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHPa U OOIIECTBA;

— TOTOBHOCTb M  CIHOCOOHOCTh K  OOpa3oBaHWIO, B TOM  YHCIE
caM000pa30BaHUI0, HA MPOTSKEHUU BCEU >KU3HU; CO3HATEIHbHOE OTHOIICHHE K
HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCHEIIHOM MpodeccuoHalIbHON U
OOIIIECTBEHHOMH JIEATENHHOCTH;



— OCO3HaHHBIN BbIOOp Oynyiiel npodeccuu Kak MyTh M CIIOCO0 peanu3aluu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

— TOTOBHOCTb O0yYarouuxcsi K TPyAOBOW MPOQECCHOHATLHON NESTeIbHOCTH
Kak K BO3MOXKHOCTHM y4YacTHsi B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX,
roCcyJapCTBEHHBIX, OOIIEHAIMOHAIIBHBIX MPOOJIEM;

— TMOTPeOHOCTh TPYAMTHCS, YBAXKEHUE K TPYAy W JIIOASIM TPYJa, TPYIOBBIM
JTOCTIKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHE K
Pa3HBIM BHJIaM TPYJIOBOU IESATEILHOCTH,

— TOTOBHOCTh K CamMOOOCHY>KMBAaHHIO, BKJItOYash OOYYEHHUE U BBITIOJTHEHUE
JIOMAIITHUX 00S3aHHOCTEI.

—  (husHUecKkoe, SMOIMOHATBHO-TICUXOJIOTUYECKOE, COIIMANbHOE OJIaronorydne
oOydJaronmxcsi B JKU3HH OOpa30BaTEIbHONW OpTraHWU3allMM, OIIMYIICHUE IeThbMHU
0€30MacHOCTH U MCUXO0JIOTHYECKOro KoM(popTa, HH(HOPMAIMOHHON O€30aCHOCTH.

2. MeTanpeaMeTHble pe3yJbTaThl
MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
NpeAcTaBJIeHbI TPeMs IPyNIIaMHi YHHBEPCATbHBIX YU4eOHbIX AeiicTBuiil (Y'Y /):

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
BbInyCKHMK HAYYHTCH:

—  CaMOCTOSITENBHO ONpPEAENATh LN, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, T10
KOTOPBIM MO>KHO OTNPEJIETUTh, UTO 1I€JIb IOCTUTHYTA;

— OLEHUBATh BO3MOJKHBIE TMOCJEACTBUS JTOCTHKEHHUS! MOCTABIICHHOW LIENd B
NEeSATENbHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPYXAIOLIUX JIFOJI€H, OCHOBBIBAsICh
Ha COOOpaXKeHUSIX ITUKU U MOPAJIH,

— cTaBUTh u (opmMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEbHOMN
JESITeIbHOCTU U )KU3HEHHBIX CUTYalHsIX;

— OLEHUBATh PECYpPChl, B TOM YHUCJIE BpeMs M Jpyrue HeMaTepHUaIbHbIE
pecypchl, HEOOXOAUMBIE JJIsl JOCTHXKEHUS ITOCTABJICHHOM LIEJIH;

— BbIOMpaTh MyTh JOCTHKEHHUS LENH, TUIAHUPOBATh PEIIEHUE MOCTaBICHHBIX
3a/iay, ONTUMU3UPYS MaTepUaIbHble U HEMAaTepUaIbHbIEC 3aTPATHI,

— OpraHu3oBbIBaTh J(P(EKTUBHBII TOUCK PECYpPCOB, HEOOXOIUMBIX IS
JOCTHXKEHHUSI TIOCTABJICHHOM 11€J1H;

—  COIOCTaBJATh TMOJYYEHHBIH pe3yJdbTaT MAESITENbHOCTH C MOCTaBIEHHON
3apaHee LETbIO.

IMo3naBaTebHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS
BbinyCKHMK HAYYHTCH:

— MCKaTh M HAXOJIuTh 0OOOIIEHHBIE CIOCOOBI PEIICHUs 3ajJad, B TOM YHCIIE,
OCYUIECTBJISATh Pa3BEPHYTHINM MH(DOPMAIMOHHBIA MOUCK U CTaBUTh HA €r0 OCHOBE
HOBbIE (yueOHbIE U TTO3HABATEIbHbIE) 3a/1a4H;

— KPHUTHYECKH OILICHMBaTh W HWHTEPHOPETHPOBATH HHPOPMALMIO C Pa3HBIX
NO3UIMKA, pacrno3HaBaTh M (PUKCHPOBATH MPOTHUBOPEYUS B HMHPOPMALMOHHBIX
UCTOYHHUKAX;



— UCIOJIb30BaTh  pas3MYHBIE MOJEIHHO-CXEMAaTHUECKUe CpeAcTBa  JUIA
NPECTABICHUS CYIICCTBEHHBIX CBS3€H W OTHOIICHUH, a TaKKe MPOTHBOPEUHIA,
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHHUKAX;

— HaxXOIWTh W MPHUBOJUTH KPUTHIECCKHE apTyMEHTHI B OTHOIICHHUH JCUCTBUN U
CYXICHHA JPYroro; CIHOKOMHO ¥ pa3yMHO OTHOCHUTBCS K KPUTHUECKUM
3aMEUaHUsIM B OTHOIICHHH COOCTBEHHOTO CYXKICHHS, pacCMaTpUBaTh WX Kak
pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOAWTH 32 paMKH  y4eOHOrO  MpeAMeTa H  OCYIICCTBIIATH
IeJICHAIIPABJICHHBIN ITOMCK BO3MOXKHOCTEH JIJI1 IIMPOKOTO IMEpeHoca CPEACTB H
CIIOCOOOB JICHCTBHS,

— BBICTpaWBaTh WHJWBUIYAJTHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS
OTPaHWYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIC OTPaHUICHUS,

— MEHSATH U YJACP)KUBAThH Pa3HbIC TO3UIIMH B TO3HABATEIBHOMN JCITCILHOCTH.

KoMMyHuKaTHBHBIE YHHBepPCcAJIbHbIE Y4eOHbIEe JeHCTBUS
BbInyCKHMK HAYYHTCS:

—  OCYILIECTBJISITH JIEJIOBYI0 KOMMYHHUKAIMIO, KaK CO CBEPCTHUKAMH, TaK U CO
B3POCJIBIMU (KaK BHYTPH 00pa30BaTENIbHOM OpraHu3alliy, TaK U 3a €€ MpeaesiaMu),
noAOUpaTh MAPTHEPOB MJIs JEJIOBOM KOMMYHHUKAIUM HCXOHSl M3 COOOpaKEHUM
PEe3yJAbTaTUBHOCTU B3aUMOJICUCTBUS, & HE TUYHBIX CUMIIATUH;

— TPU OCYIIECTBJICHUM TPYNIOBOM pabOThl OBITH KaK PYKOBOJIUTEIEM, TaK U
YJIEHOM KOMaHIbl B Pa3HbIX poJisiX (FE€HEepaTop HAEH, KPUTUK, HCIOJHHUTEIND,
BBICTYTAIOIINH, SKCIIEPT U T.1.);

— KOOPAWMHHUPOBATH M  BBHINOJHATH PabOTy B  YCJIOBHUSIX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI;

— Ppa3BEpHYTO, JIOTMYHO M TOYHO WM3JlaraTb CBOIO TOYKY 3pEHHS C
HCIIOJIb30BaHUEM A/IEKBATHBIX (YCTHBIX U MHUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH(MJIUKTOTCHHBIC CUTYyalluud U MpeAoTBpamiaTh KOH(IUKTHI
0 WX aKTUBHOW as3pl, BHICTpauUBaTh JEJIOBYHD M 00pa30BaTEIbHYIO
KOMMYHUKAIIUIO, U30erasi JTMYHOCTHBIX OIIEHOYHBIX CYKICHUH.

IIpeamerHbIe pe3yabTaThl. Ba3oBblil ypoBeHb
B cootBetcTBUM ¢ ®I'OC COO, npeametHbie pe3yibraThl ocBoeHus: OOIT Ha
0a30BOM ypOBHE MPEACTABICHBI IBYMsI TpyIaMu: «BBITyCKHUK Hay9UTCS —
0a30BbIi YPOBEHBY, « BBIMYCKHUK MOJYYUT BO3ZMOKHOCTh HAYUUTHCS — Oa30BbIN
ypoBeHb». Kak 1 B ocHOBHOM 00111eM 00pa30BaHuH, TPYIINa Pe3yIbTaToB
«BBIMMYCKHMK HAYYHMTCS» TIPEICTABIIAET COOON PE3yNbTAThl, JOCTUKEHUE
KOTOPBIX 00ECIEYMBACTCS YUYUTEIEM B OTHOLIEHUHU BCEX O0yUYaIOIIMXCA,
BBIOPABIINX JaHHBIA ypOBEeHb 00yueHud. ['pynna pe3ynbratoB « BelyCKHMK
NOJIYYUT BO3MOKHOCTh HAYYUTHCSD» 00CCIICUNBACTCS YUUTEIEM B OTHOLIEHUU
4acTH Hanbosiee MOTUBUPOBAHHBIX U CITOCOOHBIX 00YyYaIOIUXCsl, BRIOpaBIINX
JaHHBIN ypoBeHb 00yueHus. [Ipu KoHTpose kauecTBa 00pa3oBaHus IpyIna
3aJlaHAN, OPUEHTUPOBAHHBIX HA OLICHKY JOCTVKEHUS IJIaHUPYEMBIX PE3YyJIbTaTOB
u3 6110Ka «BBIMYCKHUK MOIYYUT BOZMOKHOCTh HAYUUTHCS, MOYKET BKIIIOYATHCS B
MaTepuaibl 6J10Ka « BBITYCKHUK HAyUYUTCS». ITO MO3BOJIUT MPEAOCTABUTH
BO3MO>KHOCTh O0YYaIOUTUMCS POIEMOHCTPUPOBATH OBJIAJICHUE KAUECTBEHHO



WHBIM YPOBHEM ,IIOCTI/I}KCHI/Iﬁ H BBIABJIATH IMHAMUKY POCTA YUCICHHOCTHU HanoOoee
IMOATOTOBJICHHBIX O6y‘IaIOHlI/IXC}I.

IpuHIMNMATBLHBIM OTJIMYMEM Pe3yJIbTATOB 0A30BOI0 YPOBHS OT
pe3yJbTATOB YIJIy0JIEHHOT0 YPOBHS SIBJISIETCS UX IeJIeBasi HANPABJIEHHOCTb.
Pe3yabTaThl 6230BOr0 YPOBHSI OPUEHTUPOBAHBI HA OOIIYIO
(YyHKIMOHATBHYIO TPAMOTHOCTb, TTOTYYEeHUE KOMIIETEHTHOCTEH ISt
MMOBCEIHEBHOM KU3HU U OOLIEro pa3BUTHSI. ITa rpynmna pe3yjabTaToB
NpeanoJaraer:
— MMOHMMAaHUE MPEAMETA, KIIFOUEBBIX BOMPOCOB U OCHOBHBIX COCTABJISIOIINX
AJIEMEHTOB M3y4yaeMOM MpeIMETHON 00JIaCTH, YTO 0OECIIEYUBAETCS HE 3a CUET
3ay4MBaHUs ONPeIeNICHUI U IPaBuUIl, a MOCPEICTBOM MOJICIIUPOBAHUS U
MMOCTAaHOBKH MPOOJIEMHBIX BOITPOCOB KYJIbTYPhI, XapaKTEPHBIX JJIs1 JAHHOU
MpeAMETHON 00J1aCTH;
— YMEHHE pelllaTh OCHOBHbBIC MPAKTUYECKHUE 3a/1a4U, XapAKTEPHBIE JJIs
MCIIOJIb30BAHUSI METO/I0B U MHCTPYMEHTAapHUs JAHHOUM MpeIMeTHON 00JIacTH;
— OCO3HaHME PAMOK U3y4aeMOM MPEeIMETHOU 001aCTH, OTPAHUUYEHHOCTH METOJIOB
Y UHCTPYMEHTOB, TUIIMYHBIX CBSI3€M C HEKOTOPHIMU JIPYTUMU 00JIACTSIMU 3HAHUS.

Ilpeomemmnboie pe3ynromamal pazoena « Boinycknuk noayuum
603MOMNCHOCM b HAYUUMBCA) HE BBIHOCATCS HA UTOTOBYIO aTTECTAIMIO, HO TIPH
3TOM BO3MOYKHOCTh MX JOCTH)KCHHS JOJKHA OBITH MTPEIOCTABIICHA KaXKIOMY
oOy4aroriemMycs.



IIpeaMeTHbIe pe3yabTaThl. MaTeMaTHKa: ajredpa U HaYaJIa MaTeMaTHYECKOT0 aHAJINU3a, FTeOMeTPUs

ba3osblii ypoBenb «IIpo6aeMHO-PpyHKIIHOHAJIBbHBIE Pe3yJbTAThI»

Iesn ocBoeHust

|. BbIyCKHMK HAYYUTCA

1. Boinycknuk noayuum eo3morcnocmo
Hayuumucsa

J1J1s1 UCTIOJIb30BAaHUS B IIOBCEAHEBHOM JKU3HM U
obecrniedeHus BO3MOKHOCTH YCTIEIITHOTO

ﬂ]lﬂ paseunmusl moludieHusl, UCnojb306AHUA 6
NOBCEOHEBHOLL HCUHU U 0DecneyeHUs: B03MONCHOCU

npeaMera
NPOJOJKEHH 00Pa30BaHUA 110 CHENHUAIBHOCTAM, HE | YCReuHo20 NPoOoJIdHCeHus 00pa308aHUsL NO
CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAHUEM CneyuanbHOCMAM, He CEA3AHHBIM C NPUKIAOHBIM
MAaTEeMAaTHKU UCNONIL308AHUEM MAMEMAMUKU
TpeboBanus k pe3yjabTaTam
Pasnen I11. Boinycknuk nonyuum 6o3mosrncrnocmeo

|. BoIyCKHUK HAYYHMTCS

HayuumscCn

1. Dy1eMeHTBI
TeOPHH MHOKECTB
"
MaTeMAaTHYeCKOM

JIOTUKH

— OrnepupoBath Ha 6a30BOM YPOBHE' TTOHATHSIMH:
KOHEYHOE MHOYECTBO, JIEMEHT MHOYKECTBA,
MOJIMHOXECTBO, MepeceyeHne U 00beAMHEHNE
MHO>KECTB, UACJIOBbIE MHOXECTBA Ha
KOOPJIWHATHOM MPAMOM, OTPE30K, HHTEPBAJI;

— OmnepupoBaTh HAa 6A30BOM YPOBHE MOHATUSIMU:
YTBEPKJICHHUE, OTPULIAHHUE YTBEPKICHNUA,
VCTUHHBIE U JIO)KHBIE YTBEPKIAEHUS, IPUUMHA,
CJIEJICTBHE, YACTHBIN CcIy4yail o01Iero
YTBEPKJICHHUSI, KOHTPIIPUMED;

— HaxoJuTh MepeceuyeHre U 00beIMHEHUE IBYX

— Onepupoeamb2 NOHAMUAMU. KOHEYHOe
MHOIHCECME0, DJIeMEHM MHONCECMEd,
NOOMHOMCECMBO, NepeceyeHue U 00beOUuHeHUe
MHOICECME, YUCTO8bLE MHONCECEA HA
KOOPOUHAMHOU NPSAMOLL, OMPEI0K, UHMEPBA,
NOLYUHMEPBATL, NPOMENCYMOK C 8bIKOJIOMOT
MOuKoU, epaghuueckoe npedcmasieHue
MHOXCECME HA KOOPOUHAMHOU NJIOCKOCMU;

—  Onepuposamv NOHAMUSIMU. YMEepICcOeHUe,
ompuyanue ymeepicoenusl, UCMUHHbLE U TONCHbIE
YMBEPIAHCOCHUSL, NPUYUHA, CIeOCEUE, YACIHDLLL
Cyuai 0ouge2o ymeepicoeHus, KOHmpnpumep,

! 311ech u masee: pacio3HABATH KOHKPETHBIE IPUMEPH! OOIIHX TIOHSATHIT [0 XapaKTEPHBIM IIPU3HAKAM, BHIIOIHSTH ACHCTBHS B COOTBETCTBHH C ONPEICICHAEM I MPOCTCHIIIME
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATh IPUMEPaMH OOIINE TOHSTHS.

2 o <
3)IGCB " JaJIe€€; 3HATb ONIPEACIICHUC MMOHATHA, YMETD MMOSACHATH €TI0 CMBICJI, YMETh UCIIOJIB30BATh IMOHATHUE U €T0 CBOMCTBA IPH MPOBCIACHNUN PACCYKIACHUN, PECIICHNUU 3a1a4.




MHOJKECTB, IIPEJCTaBICHHbIX I'pa)UueCKu Ha
YUCIIOBOM IIPSIMOM;

— CTPOHWTH Ha YMCIOBOU NMPSAMOU MOJIMHOKECTBO
YUCIIOBOTO MHOYKECTBA, 3aJaHHOE NMPOCTEUITUMHU
YCIIOBUSIMU;

— pacrno3HaBaTh JIOKHBIE YTBEPKIACHMS, OIIUOKU B
pacCyXJI€HHSAX, B TOM YHCIIE C UCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noeceonesnoii ycusnu u npu uzyuyeHuu opyux

npeomemoas:

— HCHOJIB30BATh YMCIOBBIE MHOXKECTBA HA
KOOPJMHATHOM NPSIMOU JUIS ONMCAHUSl PealbHbIX
MIPOLIECCOB U SABJICHUMU;

— TIPOBOJHUTH JIOTUYECKHUE PACCYKIACHHUS B
CUTyalUsX ITOBCEIHEBHOMN )KU3HU

— npoeepsamb NPUHAONEHCHOCHb JleMeHmAa
MHOMCECMBY,;

— Haxooums nepeceyenue U 00veouHeHue
MHOJMCECm8,  MOM Yucie npeoCcmaegieHHbIX
epaghuyecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU,

—  NpPOB0OUMb O0KA3AMETIbHbIE PACCYHCOEHUSL ONlA
000CHOBAHUS UCIMUHHOCIU YMBEPHCOCHULL.

B noeceonesnoit scuznu u npu uzyuenuu Opyux

npeomemoe:

—  UCNOJIb308aMb YUCTO0B8ble MHONCECMEa Ha
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NI0CKOCMU OJI51 ONUCAHUSL PEAIbHbIX NPOYECCO8 U
ABNEHUL,

—  NpPo80OUNb 00KA3AMETIbHBIE PACCYHCOCHUS 8
CcUmMyayusix NO8CEOHe8HOU HCU3HU, NPU peuleHUU
3a0ay U3 Opyaux npeomemos

2. Yucaan

BBIPA’KCHUSA

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHIIMHU:
1[EJI0€ YKCIIO, AETUMOCTh YUCEN, OOBIKHOBEHHAs
JpoOb, ecsITUYHAs APOOb, pallioOHAILHOE YHUCIIO,
NpUOIMKEHHOE 3HAUCHHUE YHUCIIA, YACTh, JOJIS,
OTHOIILICHHE, MPOIICHT, MOBBIIIEHUE U MIOHKEHUE
Ha 3aJJaHHOE YUCIIO MPOIEHTOB, MACIITa0;

— OIepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUSIMHU:
jorapuM 4ucia, TPUrOHOMETpUUIECKas
OKPY>KHOCTb, TpaJyCcHasi Mepa yrjia, BeJINYhHA

yIJIa, 3aJaHHOTO TOYKOW Ha TPUTOHOMETPUUECKOU

OKPY’KHOCTH, CHHYC, KOCUHYC, TAHT€HC U
KOTAHI'€HC YIJIOB, HMEIOIINX ITPOU3BOJIBHYIO
BEJINYVHY;

— (C80000HO onepuposamsv NOHAMUAMU. Yeloe
YUCI0, 0eIUMOCb YlUCel, 0ObIKHOBEHHASL OPOOb,
decsmuunas Opoodwb, payUoOHAIbHOE YUCTO,
NPUOIUMNCEHHOE 3HAUeHUe YUCA, YACMb, 004,
OmHOULeHUe, NPOYEHM, NOBbIUEHUE U NOHUNICEHUE
HA 3a0aHHOe YUCI0 NPOYEHMO8, MACuimao,

—  NPUBOOUMb NPUMEPBL YUCETL C 3a0AHHBIMU
CBOUCMBAMU OEIUMOCTU,

—  onepuposamsv NOHAMUAMU. Jlo2apugm yuca,
MPUSOHOMEMPUYECKAST OKPYIHCHOCb, PAOUAHHASL
U epadycHas mepa yena, 8eluduta yeia,
3A0AHHO20 MOYKOU HA MPULOHOMEMPUUECKOU




BBITNOJIHATH ApU(PMETUUECKUE TEHCTBUS C LIETbIMU
Y PALMOHAJIBHBIMU YHCIIAMU;

BBITOJIHATH HECTIOKHBIE ITPEOOPAa30BAHUS
YHUCJIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTENEHU
qHCcell, JIM00 KOPHH U3 YUCe, TU00 JTorapu(Mbl
YHCEIL;

CPaBHUBAThH PALMOHAIIBHBIE YHCIIA MEXAY COOOM;
OLICHMBATh U CPABHUBATH C PALMOHAIBHBIMHI
YUCJIAMH 3HAYECHMS LIEJIBIX CTEIICHEN YUCElL,
KOpPHEW HATypaJIbHOM CTEIICHHU U3 YUCE,
Jorapu(pMoB YUCEIN B MPOCTHIX CIyYasiX;
M300pakaTh TOUKAMU HA YUCIIOBOM MPSIMOM
LEJbIE U PALIMOHAJIbHBIE YHCIA,;

n300paxkaTh TOUKaMH Ha YUCIOBOU MPsIMOH
LeJIbIE€ CTEIIEHN YUCEJ, KOPHU HaTypaabHOU
CTEIIEHU U3 YHCEJl, JIOrapu(pMbl YUCEI B IPOCTHIX
ciryJasx;

BBITIOJIHATH HECIIOXKHbIE TPEOOpPa30BaHUs LIETbIX U
JTpOOHO-pallMOHANTBHBIX OYKBEHHBIX BBIPAKEHU;
BBIPAKATh B MPOCTEHIINX CIyYasix U3 paBEHCTBA
OJIHY IEPEMEHHYIO Yepe3 APYTHE;

BBIYMCIIATH B IPOCTBIX CIIy4asiX 3HAUCHUS
YHUCJIOBBIX U OYKBEHHBIX BbIPAKEHUM,
OCYUIECTBJISISI HEOOXOIUMbIE TTOJICTAHOBKH U
npeoOpa3oBaHus;

U300pakaTh CXEMATUYECKU YTOJ1, BEIMYMHA
KOTOPOI'O BBIpaKEHA B rpaaycax;

OLICHMBATh 3HAKU CUHYCAa, KOCUHYCA, TAHT€HCA,
KOTaHI'€HCa KOHKPETHBIX YIJIOB.

B noeceonesnoii scuznu u npu uzyuenHuu opy2ux

OKDYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOWUX NPOUZBONbHYIO
GeNUYUHY, YUCIA e U T,

8LINOJIHAMb apu@memuyeckue 0elucmeaus,
coyemas ycmHvle U NUCbMeHHble NpUeMbl,
NpUMEHSS NpU He0OXO0OUMOCIU BbIYUCIUMENbHbLE
ycmpoucmea,

HAX00UMb 3HAYEHUSI KOPHS HAMYPATIbHOUL
cmeneHu, cmeneHu ¢ payuoHaIbHbIM
nokazamesnem, 102apughma, ucnoib3ys npu
HeobX00UMOCmU BbIYUCTUMEIbHBIE YCIMPOUCMBA,
HOIb308AMbCS OYEHKOU U NPUKUOKOU NpU
NPAKmMu4ecKux pacuemax,

npo8oOUmMb NO UIBECHHBIM (YOPMYIAM U
npasuiam npeoopazosanusi OYKEEeHHbIX
8bIPAICEHUL, BKTIOUAIOUWUX CIENEeHU, KOPHU,
J102apughmel u mpucoHomempuieckue QyHKyuu,
HAaxo0ums 3HA4eHUs YUCI08bIX U OYKBEHHbIX
8bIPANCEHUL, OCYUECMEss HeoOX00UMble
NOOCMAHOBKU U NPe0OPA308aAHUSL;

Us00pasicams cxemamuyeckuy y2ol, 6eIu4UHa
KOMOPO20 8bIPAdCEeHA 6 2padycax uiu paouaHax;,
UCNOIb308aMb NPU peuleHuU 3a0ay maoauyHble
3HAUeHUs MPULOHOMEMPUYECKUX DYHKYULL Y2N08,
8bINOIHAMb NEPEBO0 GENUYUHBL V2l U3
PAOUAHHOU Mepbl 8 2PAdyCHYIO U 0OPAMHO.




YUEOHBIX nPeOMemos:

BBIIIOJIHATH BBIYMCIICHNS IPU PEILICHUH 3a/1a4
IIPAKTUYECKOTO XapaKTeEPA;

BBITIIOJIHATD MPAKTUYECKHUE PACUETHI C
UCIIOJIb30BaHUEM TPU HEOOXOIMMOCTH
CIIPAaBOYHBIX MATEPHUAIIOB U BBIYMCIUTEIIBHBIX
YCTPOWCTB;

COOTHOCHUTB PEaJIbHBIE BEJIMUNHBI,
XapaKTEPUCTUKN 0OBEKTOB OKPYKAIOLIETO MHUpPA C
UX KOHKPETHBIMU YHMCIIOBBIMU 3HAYECHUSAMU;
UCIIOJIb30BaTh METO/bl OKPYIJICHUS,
NPUOJIMKEHUS U TPUKUIKU [IPU PELICHUN
IIPAKTUYECKUX 337144 [TOBCETHEBHOM KU3HU

B noeceonesnoit scuznu u npu uzyuenuu Opyux
YUEOHBIX nPeOMemos:

8LINOJIHAMb OCUCMBUSL C YUCTIO8bIMU OAHHBIMU NPU
peuleHuu 3a0ay npaKmu4ecKko2o xapakmepa u
3a0a4 u3 paziudHuIX obaacmeu 3HAHUL, UCHOb3YS
npu HeobXo0UMOCMU CNPABOYHBIE MAMEPUATbL U
8bIUUCTUMENbHBLE YCIMPOUCMBA,

OYeHu8amnb, CPAGHUEAMb U UCNOIb306aMb NPU
peueHuy npaKmuyecKux 3a0ayd Yuciosvle
3HAYEHUs PeabHbIX 6EIUYUH, KOHKPEMHble
YUCTI0BbLE XAPAKMEPUCTNUKU 00BEKMO8
OKpYyHcarowe2o mupa

3. YpaBHeHus "

HepaBeHCTBa

PeraTh UHEHHbIE yPaBHEHHS U HEPABEHCTBA,
KBaJ[paTHBIC YPABHEHUS;

pemiars Jjorapu(pMHUCCKHE YPaBHEHHUS BHIA
log . (bx + ¢) = d u mpocreiiiire HepaBeHCTBA
Buja log o x < d;

pelIaTh OKa3aTe/IbHbIC YPABHEHHS, BUa a ' °=
d (rme d MOXHO ITPECTABUTD B BUJIE CTEIICHU C
OCHOBAHHEM @) M ITPOCTEHIITIE HEPABEHCTBA B 1A

a*<d (rme d MOXKHO IPEACTABUTE B BUJIE

CTEIEHH C OCHOBAHHEM a);.

— TPUBOAUTH HECKOJIBKO IPUMEPOB KOPHEN

Pewamv payuonanvuule, noxazamenvHule u
Jloeapugpmuyeckue ypasHeHus U HepaseHcmaed,
npocmetiuiue UppayUOHAaIbHble U
MpPU2OHOMempusecKue ypasHenus, HepageHcmad
U Ux cucmembol,

UCNONIL3068AMb MEMOObl PeUeHUsl YPAGHEHUIL.!
npugedeHue K 8UQY «NPOU3BEOeHUE PABHO HYJIIO»
UU «HACMHOE PABHO HYII0Y, 3AMEHA
nepemMeHHbIX;

UCNOIb308AMb MEMOO UHMEPBALO8 OISl peUleHUs
HepageHcme,

UCNONB308aMb 2paAPuUUecKUli Memoo 0is
NPUOTUIHCEHHO20 PeLUeHUsl YPABHEHUL U
HepageHcma,

u300padcamov Ha MpUeOHOMempU4ecKou
OKDYHCHOCIU MHONCECMBO PeUleHUti NPOCMetuiux
MPULOHOMEMPUYECKUX YPABHEHUN U HEPABEHCME,




MPOCTEUIIEr0 TPUTOHOMETPUYECKOTO YPABHEHUS
BHJA: Sin X =@, COS X =a, tg X =a, ctg X = a, rue
a — TabJIMYHOE 3HAYEHHE COOTBETCTBYIOLIEH

TPUTOHOMETPUUYECKON (PYHKIIHH.

B noeceomnegnoit ycuznu u npu uzyueHuu opyzux

npeomemoas:

COCTaBIISITh U PEIIATh YPABHEHUS U CUCTEMBI
ypaBHEHUH NPU PEIICHUH HECIIOKHBIX

IMPAaKTHYCCKUX 3aaa4

—  BbINOJHAMb OMOOP KOpHEU YPAGHEeHU UIU
peuieHull HepageHcmea 8 COOMBEemMCcmaUU ¢
OONOIHUMENbHBIMU YCIOBUAMU U 02PAHUYEHUSMU.

B noeceonesnoii scusznu u npu uzyuenuu opy2ux

YUEOHBIX nPeOMemos:

— COCmasnsims U peulams ypagHeHusl, CUCTeMbl
VpasHeHull U HepaseHcmed npu peueHuy 3a0ay
Opyaux y4eOnvix npeomemos;

— UCNOIb308aMb YPAGHEHUS U HEPABEHCMEA O]
HOCMPOEHUs U UCCTe008AHUSL NPOCENUIUX
Mamemamuyeckux mMooenell peaibHblX CUmyayull
UNU NPUKTIAOHBIX 3A0aY;

—  yMemb UHMepnpemuposams NOJAY4eHHbIl NpU
peuieHuu ypasHeHusl, HepaseHCmea Uil CUCHEMbl
pe3yrbmam, OYeHUu8ams e20 npagoonoooodue 6
KOHmMeKcme 3a0aHHOU PeailbHOU CUmyayuu uiu
NPUKTIAOHOU 3a0a4u

4. OyHKUUM

OmnepurpoBaTh Ha 6a30BOM YPOBHE MOHATUSIMU:
3aBUCUMOCTb BEJIMYUH, (DYHKIIMSI, ApTYMEHT U
3HaueHue (QyHKIMU, 00JIaCTh ONpeeIeHUS U
MHOKECTBO 3HAUEHUI (PyHKIUHU, Tpaduk
3aBUCUMOCTH, TpapuK (PYHKIIMH, HYIH PYHKIUH,
MPOMEKYTKH 3HAKONIOCTOSIHCTBA, BO3PACTaHHUE Ha
YHUCJIOBOM MIPOMEXKYTKE, YObIBAHHE HA YUCIOBOM
IPOMEXYTKE, HauoboJIblllee U HAaMMEHbIIee
3HaYeHHe (PYHKIIUU HA YHUCIIOBOM MPOMEXKYTKE,
nepuoanyeckas QyHKIUsSA, TEPUOT;

OIepUpoBaTh Ha 0A30BOM YPOBHE MOHITUSIMHU:
npsiMasi 1 oOpaTHasi IPONOPILMOHATIEHOCTh
JMHENHas1, KBalpaTu4Hasi, Jjorapudmudeckas u

—  Onepuposamv NOHAMUAMU. 3ABUCUMOCTIb
BeUYUH, (DYHKYUSA, apeyMeHm U 3HAUeHue
@dyukyuu, obacme onpeodeneHus: u MHOMCECHE0
3HaueHull QyHKyul, epapux 3a6UcumMocmu,
epagux pyHKyuu, Hyau QyHKYuU, npomMenCymKu
3HAKONOCMOAHCMBA, B03PACHAHUE HA YUCTIO80M
npomesicymxe, yovblaHue Ha YuUci080M
npomesicymke, HauboIbuLee U HauMenbliee
3HaueHue QYHKYUU Ha YUCTIO80M NPOMENCYMKE,
nepuooudeckas yHKyus, nepuoo, YemHas u
HeuemHas QyHKyuu,

— Oonepupoeamsv NOHAMUAMU. NPAMAsL U 0OpaAmMHAs
NPONOPYUOHATLHOCMb, TUHEUHAS, K8AOPAMUYHAS,
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noka3aTtenbHas PyHKIUH, TPUTOHOMETPUIECKHE
byHKIUY;

— pacrosHaBaTh rpauKy 3JIeMEHTAPHBIX (HYHKIIHIA:

IpsIMON ¥ 00paTHOM MPOMOPLIUOHATIBHOCTH,
JUHEHHOH, KBaAPATUIHOH, TOTapuPMUUECKON U
MoKa3aTeIbHON (PYHKIINI, TPUTOHOMETPUUECKUX
byHKINN;

— COOTHOCHTD IpapuKu d€MEHTApHBIX QYHKIUIL:
IpsIMOM U 0OPaTHOM MPONOPLIMOHAIBHOCTH,
JMHENHOM, KBaJpaTUIHOH, JIoTapudMUIecKoii u
NoKa3aTelbHON (QYHKIUI, TPUTOHOMETPUUECKUX
GyHKIM ¢ popMynamMu, KOTOPBIMUA OHM 3a/1aHbl;

— HaxoJuTh MO rpaduKy NpUOIHKEHHO 3HAUCHUS
(yHKUIHHU B 33/IaHHBIX TOYKAX;

— OIpEeAeATh 1o rpaduKy CBOKWCTBA PYHKIUU
(HynH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKA MOHOTOHHOCTH, HauOOJIbIINE U
HauMEHbIINE 3HAYCHUS U T.11.);

— CTPOUTH ICKU3 rpaduka PpyHKIINH,
YIOBJIETBOPSIOLIEH TPUBEACHHOMY Ha0Opy
yCoBUM (TPOMEKYTKH BO3pacTaHus / yObIBaHUS,
3HaueHHEe (PYHKIMU B 33JJaHHOM TOUKE, TOUKH
9KCTPEMYMOB H T.]1.).

B noeceonesnoii ycusnu u npu uzyueHuu opyux

npeomemoas:

— ONpEAeNATh 1Mo TpaduKaM CBONCTBA PEATbHBIX
MPOIIECCOB U 3aBUCUMOCTEH (HanOOoIbINNe 1
HAWMEHBIIINE 3HAYEHUS, TPOMEKYTKU
BO3pAacTaHus U yObIBaHUS, POMEKYTKH

Jloeapugpmuyeckas u noKasamenvHas QyHKyuu,
mpueoHoMempuieckue QyHKyuu,

onpeoensims 3HaveHue QYyHKYuu no 3HAYeHUur
apeymenma npu pasiuyHulx cnocooax 3a0aHus
@yHryuu,

CmMpoums 2paguKu U3yYeHHbIX QYHKYULL;
ONUCHIBAMb NO 2PAPUKY U 8 NPOCEUUUX CTIYUASX
no gopmyne nogedeHue u coUCmaa yHKyutl,
Haxooums no epapuxy GyHKyuu Hauboavuue u
HauMeHbuue 3HAYeHUsL,

cmpoums 3CKU3 epagpuxa gyuxkyuu,
yooesnemeopsaoujell npueeodeHHoMy Habopy
VC08ULL (NPOMENCYMKU 803PACMAHUS/YObIBAHUS,
3HaueHue PYHKYUU 8 3a0aHHOL MOUKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U
m.o.);

peuiams ypasHeHus, npocmeluiue CUCmembl
VPasHeHull, UCNOJIb3YSL CBOUCNEA (DYHKYULL U UX
epaguxos.

B noeceonesnoit scuznu u npu uzyuenuu opyzux
YUEOHBIX NPeOMemos:
— onpedensamv no 2paguKram u UCNoib308ams s

peuleHus NPUKIAOHBIX 3a0ay C8OUCMEA PealbHbIX
npoyeccos u 3asucumocmell (Hauborvuiue u
HauMeHbulue 3HAUEHUS, NPOMENCYMKU
803pacmanus u yovl8aHus yHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNINOMbI,
nepuoo u m.n.);

UHMEpPNpemupo8ams C80UCMEA 8 KOHMeKCme
KOHKDEMHOU NPAKMUYEeCKoU CUmyayuu,
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3HAKOMOCTOSHCTBA U T.11.);
UHTEPHPETUPOBATH CBONCTBA B KOHTEKCTE
KOHKPETHOM MPAaKTUYECKON CUTyalluu

— onpeodensamov no epagukam npocmeuiuiue
Xapakxmepucmuku nepuooudecKux npoyeccos 8
buono2uU, IKOHOMUKe, My3blKe, pAOUOC8s3U U Op.
(amnaumyoa, nepuoo u m.n.)

5. DuaeMeHTBI
MATEMATHYECKOI'0

aHaJIn3a

OmnepupoBath Ha 0a30BOM YPOBHE MOHSATUAMMU:
pou3BOAHAS (PYHKIIMU B TOUKE, KacaTeabHas K
rpaduKky QPyHKIIUH, TPOU3BOAHAS (DYHKITUH;
OTIPEIENIATh 3HAaYCHUE MPOU3BOIHON (PYHKIIUU B
TOYKE TI0 U300paKEHUIO KacaTelbHOH K rpaduky,
IPOBEICHHOM B 3TOU TOUKE;

pelIaTh HECIIOXKHBIC 33/1a4d HA TPUMEHEHHE CBS3U
MEXY MPOMEKYTKAMUA MOHOTOHHOCTH U TOYKaMHU
sKCTpeMyMa GYHKIIUHU, C OJTHOU CTOPOHBI, U
MIPOMEKYTKAMH 3HAKOTIOCTOSIHCTBA U HYJISIMU
MPOU3BOIHON ATOU (PYHKIIUU — C IPYTOM.

—  Onepuposamuv NOHAMUAMU: NPOU3BOOHAS
@yHKYyuU 8 mouke, kKacamenbHas K 2papuxy
@dyHKYyuU, NPOU3800HAST PYHKYUU,

—  BBIYUCTAMb NPOU3BOOHYI0 OOHOUNIEHA,
MHO20UNIeHA, K8AOPAMHO20 KOPHSL, NPOU3BOOHYIO
CYyMMbL PYHKYULL,

—  BBIYUCTAMb NPOU3BOOHBLE INNEMEHMAPHBIX
dYHKYUL u ux KOMOUHAYUL, UCNONb3YS

CnpaeovHble manmepuaivl,

B noeceomnegnoit ycuznu u npu uzyueHuu opyzux
npeomemoas:
— TOJB3YACH TpaduKaMu, CPAaBHUBATH CKOPOCTH

— uccnedo8ams 8 NPOCMEUUX Cayuasx QyHKyuu Ha

MOHOMOHHOCHb, HAX0O0UMb HAUbOIbUIUE U
HaumMeHbulue 3HaYeHUs QYHKYUil, cmpoums

BO3pacTaHus (POcTa, MOBBILICHUS, YBEITUUEHUS U
T.I1.) WJIM CKOPOCTU yObIBaHUS (M1aI€HU,
CHIDKEHUS, YMEHBIICHHS U T.11.) BEJIMUMH B
peaNbHBIX Mpoleccax;

COOTHOCHUTH TpauKU PeaTbHBIX MPOIIECCOB U
3aBHCHUMOCTEH ¢ X OMUCAHUSIMH, BKIIIOUAIOLUMU
XapaKTEPUCTUKU CKOPOCTU U3MEHEHUs (OBICTPBIN
pOCT, MJIABHOE MOHMXEHUE U T.I1.);

UCIIOJIb30BaTh TpauKU peasibHbIX MPOLECCOB IS
PENICHUs HECIOKHBIX MPUKIIAJHBIX 3a/1a4, B TOM
qHCIIe ONpenensis o rpaduKy CKOPOCTh X0/
npoiecca

epaghuru MHO204IeHO8 U NPOCMEUUUX
PAYUOHANBHBIX QYHKYULL C UCNONB308AHUEM
annapama Mamemamuiecko2o aHaiu3d.

B noeceomnegnoi yscuznu u npu uzyueHuu opyux

YUEOHBIX NPeOMemog.

— pewamsv nPuKiaoHsle 3a0ayu U3 OuoaIo2ulU,
@QUIUKU, XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8,
CB8A3AHHbIE C UCCIe008AHUEM XAPAKMEPUCTIUK
PEAbHBIX NPOYECCO8, HAX0HCOEHUEM HAUDOONLUIUX
U HAUMEHbUWIUX 3HAYEHUU, CKOPOCMU U YCKOPEHUS
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um.n.,

UHmMepnpemuposams NOJAY4YeHHble Pe3yabmanbl

6. Crarucruka u
Teopus
BEPOSITHOCTEH,
JIOTHKA U

KOMOMHATOpPHKA

— OmnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMU
OMMUCATEIbHBIMU XapaKTEPUCTUKAMH YHCIOBOIO
Habopa: cpeaHee apuPpMeTHIeCKoe, MeIMaHa,
HanOoJIbIIIee U HAUMEHBIIIEE 3HAYCHUS;

— OIepupoBaTh Ha 0A30BOM YPOBHE MOHSTUSMU:
4acTOTa U BEPOSITHOCTh COOBITHS, CITy4alHbIN
BBIOOP, OTBITHI C PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU;

— BBIYUCIIATH BEPOATHOCTU COOBITUI HA OCHOBE
MOJCYETa YUCIIa UCXOAOB.

B noeceonesnoit ycuznu u npu uzyueHuu opyzux

npeomemoas:

— OILICHUBATh U CPABHUBATh B MPOCTHIX CIIydasix
BEPOSITHOCTU COOBITUIN B pEaIbHON KU3HH,

— 4YHUTaTh, COMOCTABISATh, CPABHUBATb,
UHTEPIIPETUPOBATH B MPOCTHIX CIy4asix peayibHbIC
JTaHHBIC, IPECTaBICHHBIC B BUJIEC TaOIHII,

arpaMm, rpagukoB

HUmems npedcmasnenue o OUCKpemuuIx u
HEeNnpepvl8HbIX CAVUAUHBIX GETUYUHAX U
pacnpeoeneHusx, 0 He3a8UCUMOCIU CIYYAUHbIX
GeNUYUH,

umems npedcmaegienue 0 MamemamuyeckKom
02HCUOAHUU U OUCNEPCUU CTYUAUHBIX GEIUYUUH,
umems npedcmaeienue 0 HOpMAaibHOM
pacnpeoeneHuu u npumMepax HopMaibHO
PAcnpeoeeHHbIX CYUAUHBIX 8eTUYUH,
HOHUMAMb CYMb 3AKOHA OONbUIUX YUCET U
8b100POUHO20 MEMOOA UMEPEHUS.
8eposimHocmel;

umemsv npedcmasierue 00 YCio8HOl
8EPOSAMHOCMU U O NOJIHOU 8EPOSIMHOCIU,
NPUMEHAMb UX 8 peuleHuU 3a0ay,

umMems NpeOCmageHUe 0 BANCHBIX YACTNHBIX
8U0aX pacnpedeneHuti U NPUMeHAMb UX 8 peuleHUuU
3a0au,

uMemsb npedcmasiienue o0 Kopperayuu Cay4atiHolx
8eUYUH, O TUHEUHOU pecpecCull.

B noeceonesnoii scusnu u npu uzyueHuu opy2ux
npeomemoes:

6blHUCTIAMDb UJIU OYEHUBANTb BEPOANMHKHOCIU
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COObLIMULL 8 PEANbHOU HCUZHU,

8b1OUPaAMb NOOX00sAWUE MEMOObL NPEOCMABIEHUS]
u 06pabomku OAHHLIX,

YyMemb peulams HeCA0HCHbIe 3a0ayl HA
npuMeHeHue 3aKoHa OOTbUUX YUcel 8
COYUOI02UU, CIMPAXOBAHUU, 30PABOOXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENeHUs 8

qpesewqaﬁHMX(nnnyauuﬂx

7. TekcTOBBIE

3agaun

Pemiath HECIOKHBIE TEKCTOBBIC 33]]a4U Pa3HbBIX
THUIIOB;

aHaJM3UPOBATh YCIOBUE 3a/1a4u, IPU
HEO0OXOJMMOCTU CTPOUTD JIJISl €€ PeIIeHUs
MaTeMaTUYECKYIO MOJIEIIb;

MMOHMMATh U UCIIOJIb30BATH JIJI PELUICHUS 3a1a41
nH(popMaIio, MPeCTABICHHYIO B BUJIC
TEKCTOBOM M CHMBOJILHOM 3aIIMCH, CXEM, TaOJIHNII,
auarpamm, rpauKoB, pUCYHKOB;

JeWCTBOBATH IO aJITOPUTMY, COJIEpIKAILEMYCS B
YCJIOBUU 3a/1a4H;

UCIIOJIb30BaTh JOTUUECKUE PACCYKIACHUS ITPU
pELIECHUH 3a7a4H;

paboTath ¢ U30BITOYHBIMU YCIOBUSMHU, BHIOUpAS
u3 Bcel nHdopmaluu, 1aHHbIE, HEOOXOAUMBIC
JUISL pEIICHUs 3a/1a4H;

OCYIIECTBIISITH HECTIOXKHBIN Mepedop BOZMOKHBIX
peIIeHui, BRIOUpas N3 HUX ONTUMAILHOE TI0
KpUTEpHsiM, CHOPMYITUPOBAHHBIM B YCIIOBHH;
aHATM3UPOBATh U HHTEPIIPETUPOBATH

Pewamyv 3a0auu paznvix munos, 6 mom uucne
3a0a4u NOBLIUEHHOU MPYOHOCUL,

8b10UPAMb ONMUMATILHBIU MEMOO peleHUs
3a0ayu, paccmampueas pa3iuyHvlie Memoobl,
CMpoumsb MOOelb peuleHust 3a0adu, nPosooOUnty
00Ka3amenbHble PACCYIHCOEHUS,

pewams 3a0aqu, mpedyroujue nepebopa
8apUAHMO8, NPOBEPKU YCI08UL, 8b100pa
ONMUMANLHO20 pe3ybmama,
AHAU3UPOBATNDL U UHIMEPNPEMUPOBATNY
pe3yibmamsl 8 KOHMeKCme YClo8usl 3a0ayu,
8b10Upamsb peulenus, He nNPoOMmuUeopeyauyue
KOHMeKCmy;,

nepesooums npu peueHuu 3a0a4u uHpopmayuio
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MIOJTyYEHHBIC PEIICHUSI B KOHTEKCTE YCIOBUS
3aJla4y¥, BEIOMpATh PEIICHHS, HE TIPOTHBOPEYAIIUE
KOHTEKCTY;

pemIaTh 3aa4 Ha pPacyeT CTOMMOCTH TIOKYTIOK,
yCIIyT, O€3/I0K U T.II.;

peraTh HECIOXKHBIC 3a/1a4H, CBSI3aHHBIC C
JIOJICBBIM Y9aCTHEM BO BIIAJICHUU (HUPMOHA,
NPEINPHUITHEM, HEIBIKUMOCTHIO;

pemIaTh 3aa4n Ha IPOCTHIC IPOIEHTHI (CHCTEMBI
CKUJIOK, KOMUCCHH) U Ha BBIUMUCIICHUE CIOXKHBIX
MPOLICHTOB B Pa3IMYHBIX CXEMaX BKJIAJIOB,
KPEIUTOB M UITOTEK;

peraTh IpakKTHIECKUE 3a/1a4H, TPEOYIOIIHe
WCITOJI30BAHUS OTPUIIATEIILHBIX YHCET: Ha
OTIpe/ieTICHNE TeMIIepPaTyphl, Ha OMPEIeICHNE
MOJIOKEHUST HAa BPEMEHHOM ocH (10 HaIleu 3psl U
10CJIE), Ha IBM)KCHHE JICHEKHBIX CPEACTB
(mpuxon/pacxoj), Ha ONpeIesieHre
TJTyOWHBI/BBICOTHI U T.11.;

WCITIOJI30BATh MOHATHE MacIITada st
HAXOXKJECHUS PACCTOSIHUM M JTMH Ha KapTax,
TJIaHaX MECTHOCTH, TJIAHaX TTOMEIICHUA,
BBIKpOIKax, mpu paboTe Ha KOMITBIOTEPE U T.1I.

B noeceounesnoii scusnu u npu uzyueHuu opyzux

npeomemoes:
peraTh HeCIIOKHBIC MPAKTUYSCKUE 3a/1auH,
BO3ZHHKAIOIINE B CUTYAITUSIX TTOBCETHEBHOM KU3HU

U3 00HOU hopmbl 8 OpY2YyIo, UCNONL3YS NPU
Heobxooumocmu cxemvl, maduysl, 2papuxu,
ouazpammol,

B noeceonesnoit scuznu u npu uzyueHuu opyzux

npeomemoa:

—  pewiams NpaKkmudeckue 3a0ayu U 3a0ayu u3

opyaux npeomemoas

8. I'eomerpust

OmnepurpoBath Ha 6a30BOM YPOBHE MOHSATUSIMU:
TOYKA, MPsIMasi, INIOCKOCTh B MMPOCTPAHCTBE,
MapajuieNIbHOCTh U NEPHEHAUKYIIAPHOCTD MTPSAMBIX

- OHQPUPOGGWIb NOHAMUAMU. MOUYKA, NPAMAA,
ni1ocKkocmov 6 npocmpancmee, napajilejlbHoCms U

nepl’leHauKleﬂpHOCWlb NPAMbBIX U I/lJZOCKOCI’I’lelz,'
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U TIOCKOCTEM;

— pacro3HaBaTh OCHOBHBIE BUbl MHOTOIPAHHUKOB
(mpu3ma, nupaMuia, TPsIMOYTOJIbHBIN
napasuiesienunes, Kyo);

— m300paxaTh U3y4aemMbie (PUTYpPHI OT PYKH U C
MPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

— JienaTh (BRIHOCHBIE) IUIOCKUE YEPTEKU U3
PUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYP: BU]T
CBEpXy, COOKY, CHU3Y;

— W3BJEKAaTh UHPOPMAIIUIO O TPOCTPAHCTBEHHBIX
reoMeTpudecKkuX purypax, npeicTaBICHHYIO Ha
yepTexKax U pUCYHKaX;

— TpuMeHsTh Teopemy [ludaropa npu BeIYKUCICHUN
AJIIEMEHTOB CTEPEOMETPUUYECKUX (DUTYD;

— HaXOJHUTh 00OBEMBI U TIJIOIIAU TOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAaHHUKOB C IPUMEHEHUEM
hopmy;

— pacmno3HaBaTh OCHOBHBIE BUJIbI TEJ BpalllCHUs
(xonyc, muIMHAP, cepa u 1map);

— HaXOJUTh OOBEMBI U TIJIOIIAIA TOBEPXHOCTEN
MPOCTEHIINX MHOTOTPAHHUKOB U TEJI BPAILICHUS C
puMEeHEeHHEM (HOpMYyII.

B noeceomnegnoit yscuznu u npu uzyueHuu opyzux

npeomemoas:

— COOTHOCUTH aOCTPAKTHBIE TEOMETPUUECKHUE
MOHATUS ¥ (PaKThI C peaTbHBIMU KU3HEHHBIMU
00BEKTAMU U CUTYaIIUSIMU;

— HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (DUTYP JJIS PEIICHUS] TUTOBBIX

npUMeHams OJisl peuleHusl 3a0ay 2eomempuiecKue
Gaxmul, ecu yciosus npumMeHenus 3a0ansl 8
A6HOU hopme;

peuams 3a0a4u Ha HaxXodHcoeHue
2eoMempudecKux 8eudUH no 0opazyam uiu
aneopummant;

oenamsb (8bIHOCHbIE) NAOCKUE YePMENCU U3
PUCYHKOB 00BEeMHbIX (DUSyp, 8 MOM duce
pucosamu U0 c8epxy, COOKY, CIMpoums ceueHus
MHO202PAHHUKO8,

u38IeKamy, UHMePNPemuposams u
npeobpazosvieams UHDOPMAYUIO O
2e0MempulecKux Queypax, npeodcmagieHHyro Ha
yepmedgicax,

NPUMEHAMb 2eoMempuieckue Gaxkmol 0
peutenus 3a0ay, 8 MmoM Yucie npeonoaazarouux
HeCKOIbKO WaA208 peuleHUs;

ONUCHIBAMb 83AUMHOE PACNOIONCEHUE NPAMBIX U
niocKkocmeti 8 NPOCMpPAHCMEe;

Gopmynuposams ceolicmea u NpU3HaKu gueyp;
00KA3b18AMb 2e0MeMPUYECKUe YIMBEPIHCOCHUSL,
61a0emsb CManOapmuoul Kiaccupuxkayuetl
NPOCMPAHCMBEHHBIX hucyp (MUpamuovl, npusmbl,
napanienrenuneovl),

Haxooums 06vembl U NI0UaAoU NOBEPXHOCMel
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3a71a4 MPAKTUIECKOTO COMICPIKAHNUS;
COOTHOCHUTb TUIOIIA TN TIOBEPXHOCTEH Tel
OJIMHAKOBOM (POPMBI pa3IMIHOTO pa3Mepa;
COOTHOCUTBH OOBEMBI COCY/I0B OJIMHAKOBOM
(GbOpMBI Pa3IMIHOTO pa3Mepa;

OIICHUBATh (hOPMY TTPABUILHOTO MHOTOTPaHHUKA
MOCJIe CITHJIOB, CPE30B | T.I1. (OIPEICIISITh
KOJIMYECTBO BEPIIHH, pedep u rpanei
MOJTy4YEHHBIX MHOTOTPAHHUKOB)

2eoMempudecKux mej ¢ npumMeHenuem opmyin;

BbIUUCTIAMb pACCMOAHUA U )2ilbl 6 NDOCMPAHCMEBE.

B noeceonesnoii scusznu u npu uzyuenuu opy2ux

npeomemog:

UCNONIL308AMb CEOUCNBA 2EOMEMPUYECKUX ucyp
0/1 peulerus 3a0ay npaKmu4ecko2o xapakmepa u
3a0a4 u3 opyeux obracmeri 3HAHU

9. BekTOopsbl M
KOOPAMHATHI B

MPOCTPAHCTBE

OHGpI/IpOBaTB Ha 0a30BOM YPOBHC ITOHATUCM
JCKapTOBBI KOOPAHUHATHI B IIPOCTPAHCTBE,
HaxXoAWTh KOOPAWHATHI BEPIINH Ky6a u

IPSIMOYTOJIBHOTO TIapajuIeIenuIe1a

Onepupogamsv noHAMUAMU OeKaAPMOBblL KOOPOUHAMbL
8 NpoCcmMpancmee, 8eKmop, Mooyib 6eKmopa,
PABEHCMBO 8eKMOPO8, KOOPOUHAMbL BEKMOPA, Y20l
MedHCOY BEKMOPAMU, CKATSIPHOE NPOU3BedeHUe
BEKMOPO8, KONIUHEaApHble 86eKMOPbl,

HAxXo00Uums paccmosiHue mexcoy 08yMs moukamu,
CYyMMY 8eKMOPO8 U NPoU3eedeHue 6eKmopa Ha Yuco,
V2Ol MedHcOy 8eKmMopamu, CKAISPHOe NPoussedenue,
PACKIA0bI8AMb BEKMOP NO 08YM HEKONIUHEAPHbIM
geKmopam;

3a0a6amv NIOCKOCHb YPAGHEHUEM 68 OeKAPMOBOLl
cucmeme KoOpOuHam;

peuamsv npocmetiiue 3a0a4u 66e0eHUeM BeKMOPHO2O
basuca

10. UcTtopusi

MaTEMaAaTUKH

OnuceIBaTh OTIAEIbHBIE BBIIAIOIINECS
pe3yJbTaThI, IIOJYYEHHBIE B XOJI€ Pa3BUTHUSA
MAaTEMAaTUKU KaK HAyKU;

3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX
aBTOPOB B CBSI3U C OTEYECTBEHHOW U BCEMUPHOU
VCTOPHUEN;

— ITOHHMMATb POJIb MATCMAaTHKH B PA3BUTHUH Poccun

IIpeocmasnsimo 6xk1a0 8b10AIOUWUXCSL
MaAmMemMamuxkos8 6 pa3eumue MamemMamuxy U UHbIX
HAY4HbIX obaacmell,

NOHUMAMb POJIb MAMEMAMUKU 8 PA36UMUL
Poccuu
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11. MeToanl

MaTEeMaTHKH

— IIpuMeHATh U3BECTHBIE METOBI IIPU PELICHUU
CTaHJAPTHBIX MaTEMATHYECKUX 3a/1a4;

— 3aMedaTh U XapaKTEPU30BaTh MATEMATUYECKHE
3aKOHOMEPHOCTH B OKPYKaIOIIEH
JICHCTBUTEIBLHOCTH;

— IPUBOJUTH IPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEHN B IPUPOAE, B TOM YHUCIIE
XapaKTEPU3YIOIIMNX KPAacOTy U COBEPIICHCTBO
OKpPY’KAIOLIEro MUpPa U NPOU3BEICHUN HCKYCCTBA

Hcnonvzoseams ocrosnvie memoobl
doxasamenbcmea, npo8ooUmMsb 0OKA3AMENbCMBO U
BLINOJIHAMb ONPOBEPIHCEHUE,

NPUMEHSMb OCHOBHbIE MeMOoObl PeUleHUs]
Mamemamu4yeckux 3a0ay;

HA OCHO8E MAMEMAMUYECKUX 3AKOHOMEPHOCMEll 8
npupooe Xapakxmepu3oeams Kpacomy u
COBEPULEHCTNBO OKPYAHCATOWE20 MUPA U
npou3BedeHuUll UCKYCCmeda,

npuMeHsms npocmeiuiue nPocpamMmmHbvle
cpeocmea u I1eKmpOHHO-KOMMYHUKAYUOHHbLE
cucmembl NPU peuleHur Mamemamu4eckux 3a0ay
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3. Conep:xanue Tem yueOHOro npeamera «Maremaruka: aaredpa u

HA4YaJia MaTeMaTH4YeCKOro aHaJIu3a, reoMeTpus» ba3oBblil ypoBeHb

3.1 Aure0Opa ¥ HaYaJIa MATEMATHYECKOI0 aHAJIN3A

IloBTOpenme. PelieHne 3a1a4 C UCIOJIB30BAHUEM CBOMCTB YUCEN U CUCTEM CUUCIICHUS,
JNETUMOCTH, AOJIEH U YacTel, MIPOLIEHTOB, MOAYJIEH uncell. Pelenne 3a1ad ¢
UCII0JIb30BAaHUEM CBOMCTB CTENEHEN U KOPHEH, MHOTOUYJIEHOB, MPeoOpa30BaHM
MHOTOWIEHOB U JPOOHO-pallMOHANbHBIX BhIpaKeHUH. Pemenue 3a1ady ¢
HCMOJIb30BaHUEM TPATYyCHOU Mephl yria. Mo1ysp ynciia u ero cBoucTBa. Pemenue
3a/1a4y Ha JIBM)KEHHE U COBMECTHYIO Pa0OTy C MOMOUIBIO TMHEHHBIX U KBaJIPATHBIX
YPaBHEHHUH U UX CUCTEM. Pelrenne 3a1a4 ¢ OMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJIHOW MEPEMEHHOM, C MPUMEHEHUEM N300paKEHHSI YUNCITOBBIX
MIPOMEKYTKOB. Pelienue 3a1a4 ¢ HCIOIb30BAHUEM YUCIIOBBIX (PYHKUUN U UX TPauKOB.
Hcnonb3oBanre CBOMCTB U IpaUKOB JTMHEHHBIX U KBAIPATUYHBIX (PYHKIIUN, 0OpaTHOM

MPONOPLIMOHAIBHOCTH ¥ YHKIIUU Y = Jx. ['paduueckoe penieHrue ypaBHEHUN U
HEPABEHCTB.
Tpuronomerpuyeckasi OKPpyKHOCTb, paduantas mepa yena. CAHyC, KOCUHYC,
TAHTE€HC, KOMaH2eHc TPOU3BOJIBLHOIO yriia. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO
Y CJICICTBHS M3 HETO. 3HAUYCHUS TPUTOHOMETpHIeCKuX (PpyHKImit ayist yraos 0°, 30°,
45°,60°, 90°, 180°, 270°. (0, E, E,E, T pan). opmynvl crodiceHUs.

6 4 3 2
MPU2OHOMEMPUYECKUX QYHKYUL, Popmybl npueedenus, hopmyibl 080UHO2O
apaymenma.
Hyau pyHKIMU, MPOMEKYTKH 3HAKONOCTOSTHCTBA, MOHOTOHHOCTh. Hanbombiee u
HauMeHblee 3HaueHue Gyukiuu. [lepuognyeckue GyHkiu. YeTHOCTh U HEUETHOCTD
bynkunii. CrnodwcHvle pyHKyuU.
Tpuronomerpudeckue QyHKIUM Yy =COSX, Yy =SinX, y =tgx. @yuxyus Yy =Ctgx .
CgoiicTBa 1 rpad)MKy TPUTOHOMETPUUECKUX (YHKITUH. APKKOCHHYC, apKCHHYC,
ApKTaHTEHC YnCia. APKKOMAaH2eHC Yucia.
IIpocreiiine TpUroHOMEeTPUYECKHE YPaBHEeHHs. PellieHre TpUrOHOMETPUYECKUX
ypaBHeHU. ObpamHvle mpucoHomempuyeckue QyHKyuu, ux c8olicmea u epapuxu.
Pewenue npocmeuwiux mpuconomempuueckux HepaseHcma.
CreneHb ¢ AelicCTBUTEJIbLHBIM II0KA3aTeJ1eM, CBOMCTBA CTENEHH.
IIpocreiilne nokasarejbHble YypaBHEHUN U HepaBeHcTBA. [lokazaTenbHas QyHKIUs
U ee CBOICTBa U rpaduk.
Jlorapu¢m uncaa, cBoiicTBa jJorapudma. /lecaruunsiii torapudm. Yucno e.
Hamypanvnoiii nocapughm. llpeodpazoBanue gorapuMUIECKUX BhIPAXKEHUMN.
Jlorapudpmuueckue ypapHeHusi M1 HepaBeHcTBa. Jlorapudmuueckas QyHKIus U ee
CBOMCTBA U rpaduk.
CrenenHast pyHKIMS U ee CBOMCTBA U rpaduk. MppanuoHaibHble ypaBHEHUS.
Memoo unmepeanog ons pewenus nepasencms. Ilpeobpazosanusn epaguxos hynkyuii:
cO8U2 800.]1b KOOPOUHAMHBIX OCEU, PACMANCEHUE U CHCamue, OMpadceHue
OMHOCUMENILHO KOOPOUHamHuIx ocel. I paguueckue memoowl pewieHus ypasHeHul u
Hepasencms. Peuwienue ypasHeHuli u HepageHCcma, COO0epHCAUx NepemerHyI0 noo
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3Haxkom mooyns. Cucmemobl NOKA3AMENbHBIX, 102APUPMUYECKUX U UPPAYUOHATLHBIX
ypaeuenuti. Cucmembl NOKA3aMeNbHbIX, 102APUPMUYECKUX HepaseHCm8. B3aumHo
oopamusie pynxyuu. I paguxu ezaumno obpamusvlx hynkyuil. Ypasuenus, cucmemol
VPABHEHUl ¢ NapamMempoM.

IIpousBoanas ¢pynkuuu B Touke. KacarenpHas k rpaduky QyHKIUH.
['eomeTpudeckuii 1 GU3MIECKUN CMBICIT TPOU3BOIHON. [IpOn3BOIHBIC AJIEMEHTAPHBIX
byuxuuii. Ilpasuna ouggepenyuposanus. Bmopas npouzeoouas, ee ceomempuieckuii
u usuueckuti cmvica. Ilonarue o HenmpeprIBHBIX PyHKIUAX. TOUKH SKCTpeMyma
(MakcumyMa u MuUHUMYMa). MccnenoBanue aeMeHTapHbIX (QYHKIWN HA TOUKH
AKCTpEMyMa, HAauOOJIbIIIEE U HANMEHbIIIEE 3HAUEHHUE C TOMOILBIO IPOU3BOIHOM.
Ilocmpoenue epaghurxoé hynxyuii ¢ nomowsbro npouseoonvix. Ilpumenenue npouzgooHouU
npu peueHuy 3a0ay.

IlepBooOpa3nas. [lepsooopa3snvie snemenmapHulx hyukyuil. 1lnowaos KpueoruHeuHou
mpaneyuu. Popmyna Heromona-Jleiibnuya. Onpeodenennulii unmezpal. Beiuucnenue
niaowaoeti N10CKux gueyp u 06vemos meil 8paweHus ¢ NOMOWbI0 UHMe2paid.

3.2 'eomeTpusn

IToBTOpeHue. PemieHre 3aau ¢ IpUMEHEHUEM CBOMCTB (PUIyp Ha IUIOCKOCTU. 3aJ1a4uu
Ha JI0Ka3aTEeIbCTBO U IIOCTPOCHUE KOHTPIIpUMEPOB. Mcnob30Banne B 3a1a4ax
IIPOCTENIINX JIOTHYECKHX MTpaBWIL. Pemenue 3a1a4d ¢ UCMoab30BaHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOLLIEHUH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBSI3aHHBIX
C YeThIpeXyrojabHUKaMu. Perienne 3aau ¢ uCnoJib30BaHuEM (haKTOB, CBSI3aHHBIX C
OKpYKHOCTSIMU. Pelienue 3a/1a4 Ha U3MepEHUs Ha INIOCKOCTH, BBIYHUCIICHHUE IIMH U
riowmaaeil. Pewenue 3a0ay ¢ nomowbio 6eKmMopos u KOOPOUHAM.

Harasanas crepeomerpusi. urypsl 1 ux nuzo0paxxkenus (Ky0, nupaMuia, Ipu3Ma).
OcHosHvie nouamus cmepeomempuu u ux ceoticmea. CeueHus Kyoa u TeTpa’ipa.
Touka, IpsiMast ¥ INIOCKOCTH B IIPOCTPAHCTBE, AaKCUOMBI CTEPEOMETPUHM U CIIEICTBUSA U3
HUX. B3anMHOE pacronoxeHue npsAMbIX U IVIOCKOCTEN B IIPOCTPAHCTBE.
IMapannesbHOCTH NPAMBIX U IUIOCKOCTEH B MpocTpaHcTBe. V300paxenue
NPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTU. PaccTosiHUs Mexay purypamu
B IIPOCTPAHCTBE.

Yrasl B npocrpancTse. [lepneHAMKYJISIPHOCTH NPAMBIX U IJIOCKOCTEH.

[Ipoekuus purypsl Ha mIOCKOCTh. [Ipr3Haky neprneHuKyISPHOCTH MPSAMBIX U
IJIOCKOCTEN B IIPOCTpPaHCTBE. TeopeMa O TpexX NMEepHEeHANKYIIsIpax.

MHuororpannuku. [Tapamnenenunen. CBoNCTBa NPSIMOYTOJIBHOTO MTapajuIelIeUIEAA.
Teopema ITudaropa B npoctpanctse. [Ipusma u nupamuia. [IpaBunpHas nupamuaa u
npaBuibHas npusma. [Ipsmas nupamuaa. 31€MEHTBI IPU3MBI U TUPAMUIBI.
Brruncnenue 351eMeHTOB IPOCTPAHCTBEHHBIX GUTyp (pedpa, TuaroHaau, yriibl).

Tesna Bpamenusi: WWIMHIP, KOHYC, cdepa U map. OCHOBHbIE CBOMCTBA MPSMOT0
KpYroBOTO LIWJIMH/IPA, IPSIMOTO KPYroBOro koHyca. M3o0pakenue Ten BpaleHus: Ha
II0CKOCTH. [Ipedcmasnenue 06 yceuenHoM KOHyce, CedeHusi KOHyca (napaiienbHoe
OCHOBAHUIO U NPOXOOsAee Yepe3 BePULUHY), CeueHUsl YUIUHOPA (NapaiiesibHO U
nepneHoOuKyIapHo ocu), cevyenus wapa. Pazeepmka yununopa u xouyca. Ilpocmeriwiue
KOMOUHAYUYU MHO20SDAHHUKOS U Mell 8pAYeHUs. MeHCY COOOI.

ILi1omaas NOBEPXHOCTH IPABUIIBHOM MUPAMUIBI U IIPAMOU ITpu3Mbl. [lnomans
NOBEPXHOCTH IPSIMOTO KPYTrOBOTO HUJIMHIpPA, IPSIMOTO KPyrOBOro KOHycCa U 1apa.
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Ionsitue 06 00beme. O0BEeM MUpaMUAbLl U KOHYCA, MPU3MBI U ITIuHApa. OO0beM I1apa.
Ilooobusie mena 6 npocmparncmeae. COOTHOIICHHS MEX]TY TUIOIIAIsIMU TOBEPXHOCTEHN U
o0beMaMu ITOAOOHBIX TEIL.

BekTopsbl M KoOpaAMHATHI B IpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCIIO, YToJl MeXy BekTopamu. KosmnHeapHbie U KoMIUIaHapHbIE BEKTOPhL. CKansapHoe
npouseedeHue ekmopos. Teopema o pasznodiceHuu 6eKmopa no mpem HeKOMNiaHapHvIM
eexkmopam. Cransproe npousgedeHue 6eKmopos 6 koopounamax. I[lpumenenue
8EKMOPO8 NPU peuleHuU 3a0ay Ha HaxoHCOeHue paccmosHUul, OJUH, NIoWaAoel u
00veMos. J[eudcenus 8 npocmpancmee. napauieibHblll NepeHoc, YeHMPAIbHAs
CUMMEMPUsL, CUMMEMPUSL OMHOCUMENILHO NA0CKOCmU, hogopom. Ce0ucmea 08udICeHul.
Ilpumenenue oeudxcenutl npu peutenuu 3a0ay. Ypaeuenue niockocmu 8 npoCMparcmee.
Ypasnenue cgpepor 6 npocmpancmee. Dopmyna ons 8bI4UCIEHUA PACCMOAHUSL MENHCOY
MOYKaAMU 8 NPOCMpPaHCcmeae.

3.3 BeposiTHOCTB U cTaTHCTHKA. PadoTa ¢ JaHHBIMH

IloBTOpenme. Pemenue 3a1a4 Ha TaOIMYHOE U TpadUuecKoe MPeACTaBICHHUE TAHHBIX.
Hcrnonp3oBaHre CBOMCTB U XapaKTEPUCTUK YUCIIOBBIX HAOOPOB: CPEAHUX,
HauOOJIBIIIEr0 U HAUMEHBIIIETO 3HAUYCHHUSI, pa3Maxa, OUCnepCcuu.

Pewenue 3a0au na onpeoenenue uacmomul u eposmuocmu cobvimuil. Boiuucnenue
geposmHocmell 8 ONbIMAX C PAGHOBOIMONCHLIMU INEMEHMApPHbIMU ucxooamu. Pewenue
3a0au ¢ npumeneHuem Kombunamopuxu. Pewenue 3a0au na gvluucienue
8eposAmHOCmell He3a8UCUMbBIX COObLIMULL, NPUMEHEHUE POPMYTbL CTIOHCEHUS
sepossmuocmetl. Pewenue 3a0au ¢ npumenenuem ouazcpamm Jiinepa, oepesa
seposmuocmetl, popmynvt bepuyiu.

Yenosnas eeposmnocme. [lpasuno ymmnoscenus eepoasmuocmeni. Dopmyna noawou
8EpOAMHOCTU.

Juckpemnvle cayuatinvie genuuunsl u pacnpedenenus. Hezasucumvie cnyuatinvle
genuuuHvl. Pacnpeodenenue cymmobl u npoussedenus He3a8UCUMbBIX CLYYAUHBIX GEIUYUH.
Mamemamuuyeckoe odcuoanue u oucnepcust Ciydatnou eenudunvl. Mamemamuueckoe
odrcudanue U OUCnepCUs CyMMbl CIYUaHbIX genuyun. I eomempuueckoe pacnpedenenue.
Bunomuanvnoe pacnpedenenue u e2o ceovicmaa.

Henpepuignvie cayuatinvie senuuunsl. Ilonsamue o niomuocmu eposimHoCcmu.
Pasnomepnoe pacnpeoenenue.

llokazamenvroe pacnpedeneHue, e2o hapamempeol.

Tonsmue o nopmanvHom pacnpeodenenuu. Ilapamempsl HOpMaILHO20 pacnpeoeeHus.
IIpumepwi cryuatinvlx 8enuyUt, NOOYUHEHHBIX HOPMATLHOMY 3aKOHY (HO2PEeuHOCHb
UsMepeHull, pocm Yelo8eKa,).

Hepasencmeo Yebwiuesa. Teopema bepruynnu. 3akon 6orvuiux yucen. Bolbopounbiil
Memoo uzmepenust geposimuocmet. Ponv 3akona 6onvuiux yucen 6 Hayke, npupooe u
obuecmee.

Kosapuayus 08yx cryuatinvix eéenuyun. Ilonsmue o koaghgpuyuenme xoppenayuu.
Coemecmuvie HabOOEHUs 08YX CIYUAUNBIX 8eUYUH. Bbibopounblll Kodghduyuenm
Koppenayuu.
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4. TemaTuueckoe INIAHUPOBAHHUE ¢ YKA3aHUEM KOJIH4YECTBA YaCoB,

OTBOJAMUMBIX HA OCBOECHHE KAXKI0I TeMbI

MartemaTuka: aﬂre6pa H HAYAJA MATEMATHYIECCKOI0 aHa/In3a, recoMEeTpui.

ba3osbiii ypoBens 10 ki1ace

Ne TeMBbI KosuuecTBo
4acoB
1. | IloBTOopenue marepuaia mo aaredope 7 — 9 kiaccon 11
2. | Beenenue. AKCHOMBI CTEPEOMETPUH U UX CIICACTBUS (eeomempus) 3
3. | [MapamiensHOCTh MPSAMBIX | IIOCKOCTEH (eeomempuist) 15
4. | CTereHb ¢ ICHCTBUTEIBHBIM TIOKa3aTeleM (aieebpa) 11
5. | Crenennas Gpyukuus (azeedopa) 13
6. | [lepneHIUKYIAPHOCTD MPSIMBIX U TUIOCKOCTEH (eeomempus) 22
7. | IlokazarenbHas Gpyukuus (areedopa) 10
8. | Jlorapupmuueckas ¢pyHkus (areebpa) 15
9. | MHoOrOrpaHHUKH (ceomempusi) 20
10. | Tpuronomerpuueckue GopMyIbl (areedopa) 22
11. | TpuroHomeTpuUuecKue ypaBHeHuUs (areedpa) 17
[ToBTOpEHME Kypca anreOpsl ¥ HaYaJl MATEMaTUYECKOTO aHaJn3a,
e reoMmetpu 3a 10 knacc H
Bcero yacos (5 4. B Henenmo u3 pacyéra 34 yueOHBIX HEEIb) 170
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MartemaTuka: anreﬁpa H HAYAJa MATEMATHYIECCKOI0 aHa/in3a, recoMeTpu.

ba3osbl1ii yposenb 11 kirace

Ne TeMbl KoimuecTBo
4acoB
1. Tpuronomerpudeckue GyHkuun (arecedopa) 18
2. BekTtophl B IpocTpaHcTBe (eeomempus) 6
3. [Tpon3BoHas U €€ TeoMeTpHUYSCKUN CMBICT (areebpa) 18
4. | Merox KOOPJIMHAT B IPOCTpaHCTBE. JBrKeHMe (ceomempust) 11
5. [TpuMeHeHre IPOU3BOIHON K UCCIIe0BaHuI0 GyHKIMH (areebpa) 13
6. Hunuaap, konyc, map (eeomempuist) 13
7. [TepBooOpasHas u uaTerpal (arecebpa) 10
8. | O6BémBI Ten (eceomempust) 15
9. KombunaTtopuka (arnecebpa) 9
10. | Bnementsr TEOPUH BepOsATHOCTEH (areebpa) 7
11. YpaBHEHHS 1 HEPABCHCTBA C ABYMsI IEPEMCHHBIMU (a12eOpa) 7
12. | lloBTOpeHnne kypca anre6psl ¥ HavaJl MATEMAaTHYECKOTO aHAJIN3a, 43
reomeTpuu 3a 10 — 11 kmacchbl
Bcero vacos (54. B Hezenro u3 pacuéra 34 yueOHbIX HEIEIH) 170
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