MyHununajibHoe Ka3eHHOe 0011e00pa3oBaTe/ibHOe YUpeKaeHne
«Kamblerckas cpeanssi 001eo0pa3oBaTeibHas HIKOJIA»

Paccmorpeno YTBepxaeHo

Ha 3acemanuu [[IMO MIPUKA30M JTUPEKTOPA

[TpoTtoxon Ne 1 MKOY «Kambimerckas COILL»

ot 23.08.2021r. ot 23.08.2021r. Ne 88-o1
PABOYASA NTIPOI'PAMMA

1o MaTeMaTHKe
s 10-11 knaccos
CPOK peaJjiM3anuu: 2 roaa
(0a30BbIil yPOBEHbD)

Cocraputens: Ky3nerosa JIxo00Bb
IIaBmoBHaA
YYUTEIb MaTEMATUKH

noc. Kameimer

1



Pabouass mporpamma pa3paboTaHa Ha OCHOBE TPEOOBaHMI K IUIAHUPYEMBIM pe3yibTaTam
OCBOCHHSI OCHOBHOW CpefHei 00pa3oBaTelbHONW MpOTrpamMMbl CpeAHEro oOmero obOpa3oBaHUS
MKOVY «Kawmsimerckas COII», peanuzytomeit @®I'OC

HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

JIM4HOCTHBIE Pe3yJabTaThl

1. chopMUPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH,
oOyJaromuxcs K CaMOpa3BUTHIO W CaMOOOpPA30BaHMI0O HA OCHOBE MOTHBAIMM K OOYYEHHUIO H
MO3HAHMIO, BBIOOPY AanbHEWIero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B Mupe mpodeccuii u
npoheccHOHATBHBIX IPEANOYTECHUH, OCO3HAaHHOMY MOCTPOCHHIO WH/IMBUyaJIbHOM
00pa3oBaTebHON TPAEKTOPHH C YIETOM YCTOWYHMBBIX TIO3HABATEIBHBIX HHTEPECOB;

2. copMHPOBAHHOCTh IIETIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIOPA3BUTHS HAYKH M OOIECTBEHHOW NIPAKTHKHY;

3. chopMHpPOBaHHOCTH KOMMYHHKATUBHOW KOMITETEHTHOCTH B OOIIEHUH M COTPYIHHYECTBE CO
CBEPCTHHUKAMHM, CTapIIMMU M MJIAaJIIMMH, B 00pa3oBaTelbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
MCCIIEI0BATENILCKOM, TBOPUECKOM U APYIUX BUIAX JCITEIHHOCTH,

4. yMeHHe SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M TIHCBMEHHOW peuw,
MOHUMATh CMBICT TIOCTABICHHON 3a/laud, BBICTPaWBaTh apPTYMEHTAIMIO, MPHUBOJUTH TPUMEPHI U
KOHTPIIPUMEPHI;

5. TIPE/ICTaBJICHHE O MAaTeMAaTHYEeCKOW HayKe Kak cdepe YelOBEUYeCKOW IesTeNhbHOCTH, 00
sTanax e€pa3BUTHSA, O €€ 3HAYMMOCTH TSI Pa3BUTHS [IHBIITH3AIIHH;

6. KPUTUYHOCTH MBINUICHUS, YMEHHE PACIIO3HABATH JIOTHYECKA HEKOPPEKTHBIE BHICKA3hIBAHMS,
OTJINYAThIUIOTE3Y OT (haKTa;

7. KpeaTUBHOCTh MBILIUICHUS, WHUIMATUBA, HAXOJAUYMBOCTh, AKTHUBHOCTb IMPHU peIIeHUU
anreOpandecKnx3aaay;

8. yMeHue KOHTPOJIHUPOBATH MPOLIECC U pe3yabTaT yueOHON MaTeMaTH4ecKoi NesITeIbHOCTH;

9. cnmocoOHOCT, K SMOIMOHAJILHOMY BOCHIPUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pELICHU I, pacCyKICHUH.

10. HpPaBCTBEHHOC CO3HAHHWEC MW IIOBECACHHC Ha OCHOBC YCBOCHHA O6HIC‘ICJ'IOBC‘ICCKI/IX
HeHHOCTeﬁ, TOJIEPAHTHOI'O CO3HAHHUA M IIOBCACHHSA B IIOJIUKYJIBTYPHOM MHPEC, TOTOBHOCTU H
CIIOCOOHOCTH BECTH Adanor ¢ ApyruMu JIIOAbMH, JOCTHUIaTb B HEM B3aWMMOIIOHUMMAaHHs, HaXOIHUTb
O6H_II/IG OECJIMU COTPYAHUYIATh MJIA UX JOCTHIKCHUS,

11. IIpUHATHUC T'YMAaHUCTHYCCKUX HCHHOCTeﬁ, OCO3HAaHHOC, YBAXHUTCIIBHOC u
,Z[O6pO}KeJ'IaTeJ'IBHOC OTHOIICHHUEC K IPYIrOMY YE€IIOBCKY, €0 MHCHHUIO, MUPOBO33PCHHUIO.

MeranpeaMeTHble Pe3yJabTaThl

1) yMeHHE CaMOCTOSTENBHO IJIAHUPOBATh AJbTEPHATUBHBIC MyTH JIOCTHIXKCHHUS IIEJIEH,
OCO3HAHHO BbIOMpaTh Haunboisiee dPGEKTUBHBIE CTIOCOOBI pelieHus Y4eOHBIX M MO3HABATEIbHBIX
3a7ad4;

2) yMEHHE OCYIIECTBIATh KOHTPOJIb IO pE3yJbTaTy M IO CIOCOOy JAEHCTBHS Ha YpPOBHE
MPOU3BOJLHOTO BHHUMAHHUS U BHOCUTH HEOOXOJAMMbIE KOPPEKTHUBHI;

3) yMeHHe aJeKBATHO OICHHWBATh MPABUILHOCTH WM OIIHOOYHOCTH BBIMIOJHEHHs y4eOHOMH
3aaun, e€00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PeIleHus;

4) 0CO3HAHHOE BJAJCHUE JOTMYCCKUMHU JCUCTBHSIMH OMNpEACICHUS MOHATHH, 000O0IIeHHS,
YCTaHOBJICHHS aHAJOTHH, KIACCH(HUKAIMU HA OCHOBE CaMOCTOSTEIHHOTO BHIOOpAa OCHOBAaHHWM U
KpUTEPUEB, YCTAHOBJICHHSI POJIOBUOBHIX CBSI3€EH;

5) yMeHHE  yCTaHABJIMBATh  NPUYMHHO-CICACTBEHHBIC  CBS3M; CTPOUTHh  JIOTUYECKOE
paccyxaeHue, yMo3aKItoYeHne (MHAYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTHUH ) H BBIBOJIBI;

6) yMeHHe co37aBaTh, MPUMEHATh M MPE0OPa30BbIBATH 3HAKOBO- CHUMBOJIMUYECKHE CPE/ICTBA,
MOJIENTH UCXEMBI JIJIsl pEIICHHs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;
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7) yMeHHE OpraHM30BBIBATh Y4eOHOE COTPYAHHUYECTBO W COBMECTHYIO JCSTEIBHOCTh C
YUUTENIEM W CBEPCTHHKAMU: OMPEACISATh ILIETH, pacupenesieHne (QyHKIUNA W poJieid y4acTHUKOB,
B3aUMOJICHCTBUE M 00IMe crmocoObl paboThl; yMeHHE padoTaTh B TPYIIE: HAXOIUTh OOIIee
pelieHHe W paspemiath KOHMIMKTHI Ha OCHOBE COTJIACOBAHMS MO3MIMNA M yd4éTa HHTEPECOB;

clymath naptHépa; GopMynupoBaTh,apryMEeHTHPOBATh U OTCTaWBATh CBOE MHEHHUE,

8) chopmMupoBaHHOCTE y4eOHOW H  OOIIENOIB30BATEIILCKON KOMIIETEHTHOCTH B 00JacTh
WCIOJIb30BaHUST MH(POPMAIMOHHO-KOMMYHHKAIMOHHBIX TexHosoruit (MKT-koMmerenTHOCTN);

9) mepBOHAYaJbHBIC MpEICTaBICHUS 00 HISSIX M O METOJaX MaTeMaTHKH Kak o0
YHUBEPCAIBHOM SI3BIKEHAYKU U TEXHHUKH, O CPEACTBE MOJCIIMPOBAHUS SABJICHUN U IIPOLIECCOB;
yYMEHHUE BHJIETh MaTEeMAaTHYECKYIO 3aJady B KOHTEKCTE MPOOJIEMHOW CHTyallud B
JAPYIMX JUCLHHUILINHAX,B OKPY/KAIOIIEH KU3HU;
YMEHHME HaXOJWTh B PA3IUYHBIX HCTOYHHKAX HHPOpMAIMIO, HEOOXOIUMYIO s
pelIeHNs MaTeMaTHYecKuX Mpo0seM, U IPeACTaBIATh €€ B IOHATHOM (opMe; MPUHUMATh pellIeHNe
B YCJIOBUSIXHETIOJHON U U30BITOUHOM, TOUHOM U BEPOATHOCTHON MH(pOpMAINH;
yMEHUE [OHMMaTb M MCIOJIb30BaTh MAaTeMaTHYECKUE CpEACTBA HATJSIHOCTH
(pUCYHKH, YepTEkKH,CXEMBI U JIp.) AJIs WILTIOCTPALMY, UHTEPIIPETALlUY, apryMEHTAlHH;

10)

11)

12)

13)

YMCHHUEC BbBIABUI'aTb T'MIIOTC3bI

HE0OX0IMMOCTh UXIIPOBEPKU;
YMEHHE TMPUMEHSTh MHIYKTUBHBIC W JEAYKTHBHBIE CIIOCOOBI pacCyXJAeHUH, BUICTh
pa3IMYHBIECTPATETUH PEIICHHS 3a/1a4;
MOHUMaHHUE CYITHOCTH AITOPUTMHUYECKUX TMPEIIMUCAHUN U yMEHHE IeHCTBOBAThH B
COOTBETCTBUH CIIPEIIIOKECHHBIM aITOPHTMOM;
YMEHHE CaMOCTOSITENIbHO CTAaBHThH IIeNM, BHIOMPATh M CO3[aBaTh AJITOPUTMBI JUIS
perieHus: yaueOHbIXMaTeMaTHIECKUX TPOOIIeM;
yYMEHHUE TUTAHUPOBATh M OCYHIECTBIATH ACATEIBHOCTh, HANIPABJICHHYIO Ha pPEIICHUE
3aJJauMCCIIEI0BATEIILCKOTO XapaKTepa.

14)
15)
16)

17)

OpU pelIeHuH Y4eOHBIX 3a7ad U IOHUMATh

IIpenmerHble pe3ybTaThl. MaTeMaTHKa: ajredpa U HaYaJIa MATEMAaTHYECKOr0 aHAJIN3A,

reomMeTpus

ba3oBnblii ypoBenb «IIpo6iaeMHO-pyHKIIMOHATILHBIE PE3YJIbTATHD)

I11. BoIMyCKHUK MOJYYUT
|. BbInyCKHUK HAY4YUTCS
BO3MOKHOCTh HAYYHThCS
. Jlis pa3BUTUS MBILICHUS,
JUJ1s MCTI0JIb30BaHUS B IOBCETHEBHOM .
Hean UCIIOJIb30BaHUS B IOBCETHEBHOM KU3HU
KHU3HU U 00ecTIedeHns] BO3MOKHOCTH
OCBOEHMA u obecrieueHus: BO3MOKHOCTH
YCIIEIIHOTO MPOJOKEHUS 00pa3oBaHus
npeaMera YCIIEIIHOTO MPOJIOJDKEHUS 00pa3oBaHUs
10 CHEIUATBHOCTSIM, HE CBA3aHHBIM C
10 CHENMATIBHOCTSIM, HE CBS3aHHBIM C
MIPUKIIQJHBIM UCIIOJIb30BaHUEM
IPUKJIaHBIM UCIOJIb30BAHUEM
MaTeMaTUKU
MaTeMaTHUKU
TpeOoBanus k pe3yjJbTaram
I1l. BINyCKHUK MOJY4YHT
Paszpnen |. BbIyCKHMK HAYYHTCSA
BO3MOKHOCTh HAYYUTHCH
— OmnepupoBaTh Ha 6a30BOM ypOBHE — CB0OOJHO OTIepHpPOBATH
Ypena u MOHATHAMMU: 1IEJI0€ YUCIIO, NEITUMOCTh HNOHATHIMM: LIEJI0€ YHCIIO,
BBIDAKEH qucen, 0ObIKHOBEHHAs! JpoOb, JIeTUMOCTD Yucell, 0OBIKHOBEHHas!
st P JeCATUYHAs 1pO0b, pallMOHAIBLHOE poOb, AecATHYHAs 1po0b,
YHCII0, TPUOTKEHHOE 3HAUCHUE paloHaIbHOE YHCIIO,
YHCJIA, YaCTh, 10JIs1, OTHOLIEHHE, npubIMKEHHOE 3HAYCHHE YNCIIa,
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MIPOLICHT, MOBBIIICHUE U MOHWKECHHUE Ha
3a/IaHHO€ YHUCJIO MPOLICHTOB, MACIITa0;
OTIepUpOBaTh Ha 0a30BOM YPOBHE
MOHATHAMH: JIOTapu(pM Yucia,
TPUTOHOMETPHYECKAsT OKPY)KHOCTb,
rpajaycHas Mepa yria, BeJIturMHa yria,
3aJJaHHOT0 TOYKOU Ha
TPUTOHOMETPHYCCKON OKPY>KHOCTH,
CUHYC, KOCUHYC, TAHT'€HC M KOTAaHT€HC
YTII0B, IMEIONTUX MTPOU3BOJIBHYIO
BEIIUYHHY;

BBITIOJTHATE apu(PMeTHIECKUE
JIEUCTBUS C IETTBIMU U
paIMoHaILHBIMA YUCIIAMH,
BBITIOJTHSATH HECIIOKHBIC
peoOpa3oBaHMs YHCIOBBIX
BBIPKEHUH, COJCPKAIIUX CTESIICHU
qucel, JIM00 KOPHU U3 YHUCell, JIU00
Jorapu(mbl YHUCe;

CpaBHHMBATh paIllMOHAIBHBIC YHCIIA
MEXy CO0O0i;

OIICHUBATh U CPABHHUBATH C
paIMoHaILHBIMA YUCIIAMU 3HAYCHUS
LIEJIBIX CTEIEHEH YKce, KOpHEn
HaTypaJbHOW CTETIEHU U3 YHCEl,
Jorapu(MoB YUCEIl B TPOCTHIX
cllydasix;

n300paxxaTh TOYKAMU Ha YUCIOBOU
MPSIMOM 1eNble ¥ pallOHaIbHbIE
4HCla,

n300paxaTh TOYKAMU Ha YUCIOBOU
MPSIMOM LIeJIble CTETNIeHU YHUCell, KOPHU
HaTypaJIbHOW CTENEHU U3 YHUCEIl,
Jorapu@mbl YUCeN B IPOCTHIX
CIIydasx;

BBITIOJIHATH HECIIOKHBIE
npeoOpa3oBaHus IENbIX U IPOOHO-
paIoHaIbHBIX OYKBEHHBIX
BBIPAXKECHUMH;

BBIPAXKATh B MPOCTEHUIINX CITydasx U3
pPaBEHCTBA OJIHY IEPEMEHHYIO Yepe3
ApYTHE,

BBIYHCIISATEH B POCTHIX CIyYasiX
3HAYEHUS YUCIOBBIX U OYKBEHHBIX
BBIPKEHUH, OCYIIECTBIISS
HE0OXO0IUMBIE MOICTAHOBKU U
npeoOpa3oBaHus;

M300paxaTh CXeMaTHYECKH YTOJI,
BEITUYMHA KOTOPOTO BBIPAKEHA B
rpagycax;

OIICHUBATh 3HAKHU CHHYCA, KOCHHYCA,
TaHIHC, KOTAHIeHCA KOHKPETHBIX

4acTb, J10J15, OTHOIICHHE, TPOIICHT,
MOBBIIIICHUE W TTOHIKEHUE HA
3a/laHHOE YUCJIO IPOLIEHTOB,
MaciTao;

MPUBOIUTH TIPUMEPBI YHCEII C
3aJJaHHBIMH CBOMCTBaMU
JEJIMMOCTH;

OTICpPUPOBATH IOHITHSIMH:
norapudm guca,
TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
paavaHHas U IpaJycHasl Mepa yria,
BEJIMYMHA yIJIa, 3aJAaHHOTO TOUYKON
Ha TPUTOHOMETPUYECKON
OKPY>XKHOCTH, CHHYC, KOCUHYC,
TAHT€HC U KOTAHTEHC YTJIOB,
MMEIOIINX TPOU3BOJIHHYIO
BEJIMYMHY, YHCIIA € U T
BBITIOJTHATE apu(MeTHIecKue
JCHCTBUS, COYETAsI YCTHHIC U
MTUCHbMEHHBIC TTPUEMBI, IIPUMEHSS
p1 HEOOXOTMMOCTH
BBIYHCITUTEIILHBIC YCTPOMCTBA,
HAXOJWTh 3HAYCHUS KOPHS
HaTypaJbHOW CTETIEHU, CTEIICHU C
paloHaIbHBIM MTOKa3aTeIeM,
norapudma, UCIob3ysl MpH
HEO0OXOIUMOCTH BbIUUCIUTEIbHBIC
YCTPOMCTBA;

II0JIL30BaThLCS OLIEHKOU U
MPUKUAKOM MTPHU MPAKTUYECKUX
pacuerax;

MPOBOAMTD IO U3BECTHBIM
dbopMynam u npaBuiiaM
npeoOpazoBaHus OYKBEHHBIX
BBIPAYKEHUI, BKIIIOUAOLIUX
CTETNEeHH, KOPHHU, JorapudMbl 1
TPUTOHOMETpHUECKUEe (QYHKIUH;
HAXOJWTh 3HAUYCHHUS YUCIOBBIX U
OYKBEHHBIX BBIPAKECHUH,
OCYIIIECTBIISII HEOOXOIUMBIE
MOJ/ICTAHOBKHU U MPeoOpa3oBaHMUs;
n300paxkaTh CXeMaTHUECKU yroJl,
BEJIMYKMHA KOTOPOTO BBIpa)KEHA B
rpaaycax Uiy paguaHax;
WCIIOJIb30BaTh MIPU PEIICHUH 3a/1a4
TaONUYHbIC 3HAYCHUS
TPUTOHOMETPHUECKUX (PYHKIIHIA
yTJIOB;

BBITIONTHSATH TIEPEBO/I BETUYHUHBI
yria u3 paguaHHON MephI B
IpagyCHYIO U 0OpaTHO.




YIJIOB.

B noBcegHeBHOM JKU3HM U IPH
HU3y4YeHUH JPYTUX y4eOHbIX NPeIMeTOB:

BBIIIOJIHATH BBIUMCIIEHUS [IPH PELIEHUN
3aJ1a4 MPaKTUYECKOTO XapaKTepa,
BBIIIOJIHATH IPAKTUYECKUE PACUETHI C
HCII0JIb30BAHUEM IIPU HEOOXO0UMOCTHU
CIPaBOYHBIX MATEPUAIIOB U
BBIYHMCIIUTENBHBIX YCTPOUCTB;
COOTHOCHUTb PEAJIbHbIE BEJTUUMHBI,
XapaKTEePUCTUKH O0BEKTOB
OKPY’KaIOILIEr0 MHUpa C UX
KOHKPETHBIMU YHCIIOBBIMU
3HAYEHUSIMU;

HCII0JIb30BATh METO/Ibl OKPYTJIEHUS,
NPUOIMKEHUS U IPUKUJIKU TIPU
pELIeHUH TPAKTHYECKUX 3a/1a4
ITOBCETHEBHOW KU3HU

B noBcegHeBHOM KU3HU U TIPH
HU3yYeHUH JIPYIruX y4eOHBbIX
NpeaIMeToB:

—  BBINOJIHATH JEHCTBUS C YUCIOBBIMU
JAHHBIMU IIPU pEILIEHUH 3a7a4
IIPAKTUYECKOT0 XapakTepa U 3ajau
U3 pa3JIMYHBIX 00JIacTel 3HAHUIA,
UCTIOJIB3YS MPU HEOOXOTUMOCTH
CIIPaBOYHbIE MaTEPUAJIBI U
BBIYHCIIUTENIbHBIE YCTPOUCTBA;

— OlLIEHUBAaTh, CPAaBHUBATD U
MCII0JIb30BaTh IIPU PELLICHUHN
MPAKTHUYECKUX 3a/1a4 YUCIIOBbIE
3HAuEHUs PeaJbHbIX BEINYMH,
KOHKpETHBIE YHCIIOBBIE
XapaKTEPUCTUKU O0BEKTOB
OKpY’KaloIllero Mupa

YpaBHeH
us 1
HepaBeHC
TBa

Pemrate nuHeliHbIE YypaBHEHUS U
HEPaBEHCTBA, KBa/IpaTHBIC YPABHCHMS;
penrare JorapuGMHUIECKUe ypaBHEHUS
BHJIA loga(bx+c)=dwu
mpocTeiiiire HepaBeHCTBa Bua 10g a X
<d:

pelaTh nokazareiabHbIe YpaBHEHMUS,
Bupa a ™*°=d (rage d MoxHO
MIPEJICTaBUTh B BUJIE CTEIIEHH C
OCHOBAHHUEM &) U MPOCTEHIITNE
HepaBeHcTBa Bujga a*< d  (rme d
MO>KHO TIPEJICTaBUTh B BUJI€ CTEIICHH C
OCHOBAHHEM a);.

MIPUBOJIUTH HECKOJIBKO IIPUMEPOB
KOpPHEH MPOCTEHIIEro
TPUTOHOMETPUUECKOTO YPABHEHHUSI
BHJIA: Sin X =3, COSX=a, tg X =4, ctg
X = a, r7ie & — TabIMYHOe 3HAaYCHHE
COOTBETCTBYIOIIEH
TPUTOHOMETPHUECKON (PYHKIINH.

B noBce1HeBHOM KU3HU U NPH
HU3yYeHUH IPYTruX NpeaMeToB:

COCTaBJIATh U pelllaTh YpaBHEHUS U
CUCTEMBI YPaBHEHUI NPU PEIIEHUU
HECJIO’KHBIX MPAKTHUECKUX 3a7a4

— Pemartp paumoHaneHebIe,
MIOKa3aTeIbHbIE U
norapu(MUIeCcKre YpaBHCHHS 1
HEpaBEHCTBA, IPOCTEMIINE
VUPPaLMOHAIILHBIC U
TPUTOHOMETPUYECKNE yPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI;

— HCIOJb30BaTh METOBI PELICHUS
YPaBHEHUI: IPUBEACHUE K BUILY
«IIPOU3BEJCHUE PABHO HYIIIO» WIN
«4aCTHOE PaBHO HYJIIO», 3aMECHA
IIEPEMEHHBIX;

— HCIOJIb30BaTh METOJ HHTEPBAJIOB
JUIsl PELLICHNs HEPABEHCTB;

— HCHOJb30BaTh I'paueCcKuil MeToq
JUIs IPUOJIMKEHHOTO PELICHUS
YPaBHEHUI U HEPABEHCTB;

— U300paxaTh HA
TPUTOHOMETPUUECKON OKPYKHOCTH
MHO>KECTBO PEUICHUH NTPOCTENIINX
TPUTOHOMETPUYECKUX YPABHEHUH U
HEPABEHCTB;

—  BBINOJHATH 0TOOP KOpHEH
YPaBHEHUH UJIH PELIECHUN
HEPABEHCTB B COOTBETCTBUH C
JIOTIOTHUTEIbHBIMU YCIOBUSAMU U
OTPaHUYECHUSIMHU.

B noBceaHeBHOM KU3HU U IIPH

HU3y4YCHUH JIPYTrHX y4eOHBIX

NpeaMeToB:

— COCTaBJIATh U PELaTh YPABHEHMS,
CUCTEMBI ypaBHEHUI 1 HEPABEHCTBA
IIPY pELICHNN 3a7a4 APYTrux
y4eOHBIX NPEJAMETOB;




MCII0JIb30BATh YPaBHEHUS U
HEPAaBEHCTBA JUIsl IOCTPOCHUSI U
UCCIIEI0BAHUS IIPOCTEHIINX
MaTE€MaTHYECKUX MOJEIIEH
peaJIbHBIX CUTYallul WIN
NPUKIATHBIX 337a4;

YMETb UHTEPIPETUPOBATH
MOJIy4YEHHBIN NP pEICHUN
yYpaBHEHUs, HEPABEHCTBA WU
CUCTEMBI pe3yibTaT, OLIECHUBATh €T0
MPaB/I0I10/1001€ B KOHTEKCTE
3a/IaHHOW peaNlbHOM CUTyalluu WIH
MIPUKJIQJHON 3a/1auu

D yHKUUHA

OmnepupoBath Ha 0a30BOM YPOBHE
MOHATHUSMU: 3aBUCUMOCTb BEJIMYHH,
(GyHKIMS, apryMEHT U 3HaueHue
(GyHKIMM, 00J1aCTh ONpeAeIeHUS U
MHO>K€CTBO 3Ha4eHUI (QYyHKIIHH,
rpaduk 3aBUCUMOCTH, Tpaduk
GbyHKIMY, HYTU QYHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHHE Ha YHCIIOBOM
MIPOMEXYTKe, yObIBaHHE HA YUCIOBOM
MPOMEXYTKE, HauOOJIbIIIEE U
HauMeEHblIIee 3HaYeHne QYHKINH Ha
YHCIIOBOM IPOMEKYTKE,
nepuoandeckas (GyHKUUs, IEPUOT;
ONepHpOBaTH Ha 6a30BOM YpOBHE
MNOHATUAMMU: NpsIMast U 0OpaTHas
IIPONOPLIMOHAIIBHOCTD JIMHEHHAS,
KBaJ[paTU4Hasi, Jjorapudmuyeckas u
noka3zaTenbHas QyHKIMH,
TPUTOHOMETpUYECKHE (DYHKLINY;
pacrio3HaBaTh IrpauKu 3J€MEHTapHbIX
(hyHKIMIA: TpSIMOM U 0OpaTHOM
MPOMOPIMOHATILHOCTH, TUHEHHOM,
KBaJpaTUYHOH, JIorapuPMUIECKON 1
MoKa3zaTeabHOU (DYHKIIHIHA,
TPUTOHOMETPUUYECKUX (PYHKIMII;
COOTHOCHTb I'paMKH 31€MEHTApHBIX
GbyHKIMI: TpsaMoi 1 00paTHOM
MPOIOPLUMOHAIIBHOCTH, JIMHENHOM,
KBaJIpaTUYHOM, JorapupmMuyeckoit u
NoKa3aTeNbHON (QYHKIHA,
TPUTOHOMETPUYECKHUX (PYHKIHIL ¢
(bopmynaMu, KOTOPHIMH OHM 33JJaHBbI;
HaXOJUTh MO rpaduky NpuOIMKEHHO
3Ha4YeHHUsl (PYHKIUH B 33JaHHBIX
TOYKaX;

OTpeNeNTh N0 TpaduKy CBOMCTBA
GyHKUIMHU (HYIU, TPOMEXYTKH
3HAKONOCTOSIHCTBA, IPOMEKYTKHU

OniepupoBaTh MOHITHSIMU:
3aBHCHUMOCTD BEJIMYHH, QYHKITHS,
apryMeHT U 3HaueHHe (PyHKIuH,
00J1acTh OTnpeieNICHNs 1 MHOKECTBO
3HaYeHUH QyHKUUHU, Tpaduk
3aBUCHUMOCTH, IpauK GyHKINH,
HyH (QYHKIIMH, TPOMEKYTKA
3HaKOTIOCTOSIHCTBA, BO3pAaCTaHHE Ha
YHCIIOBOM TPOMEXKYTKE, YObIBaHHE
Ha YUCIIOBOM IIPOMEXKYTKE,
HauOoJIbllIee U HAUMEHbIIIEE
3Ha4YeHUe (QYHKIUHM HAa YUCIOBOM
IPOMEKYTKE, IEPUOINUECKast
(GyHKIMS, IEPHOJ, YETHAS U
HedyeTHast QYHKIINH,

ONEpPUPOBATH NOHATUAMMU: IIpsIMas U
oOparTHasi MPONOPIUOHAIBHOCTD,
JUHEeNHas1, KBaJlpaTU4Hasl,
JgorapupmMuyecKas v rnokasareabHast
(GYHKIUY, TPUTOHOMETPUUYECKHE
byHKIIUY,

OIpeseNsTh 3HaYeHUue QYHKIMH 110
3HAYEHUIO apryMeHTa Ipu
pasInYHbIX crioco0ax 3afaHus
byHKIMH;

CTPOMTH TpapUKH U3YUYEHHBIX
byHKIHIH;

ONMCBIBATH 1O TpaUKy U B
HOPOCTEHIINX CcIydasx 1o ¢popmyie
NOBEJICHUE U CBOMCTBA (DyHKLHUH,
HaXOJUTh 10 rpaduKy GyHKIUH
HauOoJIbIINE U HAUMEHbILINE
3HAYeHUS;

CTPOMTH 3CKH3 rpaduka GyHKIUH,
YJIOBJIETBOPSIONIECH TPUBEICHHOMY
Ha0Opy yCcIOBHH (IPOMEXKYTKH
BO3pacTaHMsl/yObIBaHHsI, 3HAUEHUE
(GYHKIIUY B 331aHHON TOYKE, TOUKU
HKCTPEMYMOB, ACUMITOTHI, HYJIH




MOHOTOHHOCTH, HanOOJIbIIINE U
HAaMMEHbIINE 3HAYCHUS U T.11.);
CTPOMTH ACKH3 rpaduka GyHKINH,
YAOBJIETBOPSAIOUIEN IPUBEACHHOMY
Ha0OPy yCIOBHI (IPOMEKYTKH
BO3pacTaHusl / yObIBaHUS, 3HAUCHUC
(GyHKIMHU B 331aHHON TOYKE, TOUKU
IKCTPEMYMOB H T.II.).

B noBcegHeBHOM JKU3HM U IPH
U3y4YeHUM JPYrHuX NpeaMeTOoB:

OTpEEeNATh 1o IpadukaM CBONCTBA
peanbHBIX ITPOLIECCOB U 3aBUCUMOCTEN
(HanOoblIMe U HAUMEHBIIIHNE
3HAYEHUSs], IPOMEKYTKH BO3pAaCTaHUS U
yObIBaHUS, IPOMEKYTKU
3HAKOMOCTOSIHCTBA U T.I1.);
MHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN MPAKTUYECKON
CUTYaI1

(GYHKIMU ¥ T.1.);

— pelarb ypaBHEHUs, IPOCTEUILINE
CUCTEMBI ypaBHEHUH, UCIIOIb3Ys
CBO¥CTBA (QYHKIMIA U UX TPAPHKOB.

B noBcegHeBHO KU3HU U TIPH

HU3y4YeHUH JAPYTruX y4eOHBbIX

NpeaIMeToB:

—  OTpeAessTH MO rpaduKam u
MCII0JIb30BATh JJISl PELLIECHUS
IIPUKJIAHBIX 33]1a4 CBOMCTBA
peaIbHBIX MTPOLIECCOB U
3aBUCHUMOcCTEN (HauOOJIbIINE U
HauMEHbIINE 3HAYEHUS,
IPOMEXYTKU BO3pAaCTaHUs U
yObIBaHUS (QYHKIIMH, IPOMEKYTKH
3HAKOMOCTOSIHCTBA, aCUMITOTHI,
NEepUO U T.11.);

— MHTEPHpPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
MIPaKTUYECKON CUTYALHH;

—  OIpenensTh 1o rpapukam
IIPOCTENIINE XapaKTEPUCTUKU
NEPUOINUECKUX MPOIIECCOB B
010I0TNH, SKOHOMUKE, MY3BbIKE,
paTuoCBsI3U U Ap. (aMIUIUTY/A,
MEePUOJI U T.11.)

J1eMeHT
bl
MaTeMaTH
YecKoro
aHaJIn3a

OnepupoBaTh Ha 6a30BOM ypOBHE
MOHATHSAMU: MPOU3BOAHAS (PYHKIIUU B
TOUKe, KacaTelbHasl K rpaduKy
(dbyHKIIMH, TPOU3BOIHAS (DYHKIINH,
OTIPEIeNATh 3HaYCHHE IMPOU3BOTHOM
(YHKIIUM B TOUYKE 110 U300paKEHUIO
KacaTelbHOU K rpaduKy, MPOBEACHHOU
B DTOM TOYKE;

pelIaTh HeCI0XKHbIE 3a7a4u Ha
MIPUMEHEHHE CBA3H MEKITY
MIPOMEXKYTKaMHU MOHOTOHHOCTHU U
TOYKaMH dKcTpeMyMa (HYHKIUH, C
OJIHO# CTOPOHBI, U POMEKYTKAMH
3HAKOMOCTOSIHCTBA U HYJISIMH
MIPOU3BOIHOM 3TOM PYHKIIUU — C
JIPYTOH.

B noBcegHeBHOM KU3HHM U NIPH
HU3y4YeHUH JIPYTHX NPeIMeTOoB:

MOJIb3YACh TpaduKaMu, CpaBHUBAThH
CKOPOCTH BO3pacTaHus (pocra,
TIOBBIIIEHUS, YBEIMUEHUS U T.I1.) WU
CKOPOCTH YObIBaHUS (TIaIeHUs,
CHUKEHUS, YMEHBIIICHUS U T.I1.)
BEJIMYMH B PEAJIbHBIX MPOLIECCaX;
COOTHOCHUTH TpahMKH pealbHbIX
MPOLIECCOB U 3aBUCUMOCTEMN C UX

— OmnepupoBaTh MOHATHIMU:
NPOM3BOIHAS (PYHKIIH B TOUKE,
KacarenbHas K rpaduky QyHKIUH,
NIPOM3BOIHAS (DYHKITHH;

—  BBIYHCISITH IPOU3BOTHYIO
OJIHOYJICHA, MHOTOYJICHA,
KBaJIPaTHOTO KOPHSI, POU3BOIHYIO
CYMMBI (PyHKITUH;

—  BBIYUCIIATH TPOU3BOHBIE
AJIEMEHTAPHBIX QYHKIMN U X
KOMOWHAIHIA, UCTIOJIB3YS
CIPaBOYHBIC MaTEPHUAIIBL;

— HUCCIIEZIOBAaTh B MPOCTEHUIITNX
ciydasx QyHKIIUU Ha
MOHOTOHHOCTb, HAXOIUTh
HauOOJIbIIINE U HANMEHBIITHE
3HaueHus! QYHKIHA, CTPOUTH
rpaduKu MHOTOYJICHOB U
MPOCTEHIINX pallMOHATBHBIX
GYHKIHHA ¢ UCTIOIb30BaHUEM
amnmapara MaTeMaTH4eCKOTo
aHaym3a.

B noBceHeBHOI KU3HU U TIPH

H3yYeHUH IPYTrUX y4eOHBIX

NnpeMeTOB:

— pemath NPUKIAJHbIE 3a/1a4H U3
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ONMCAHUSAMH, BKIIOYAIOIIUMHU
XapaKTEPUCTUKU CKOPOCTU U3MEHEHUS
(OBICTpBII pOCT, IJITABHOE MMOHIKEHHE
U T.IL.);

HCII0JIb30BaTh I'paUKK peasibHbIX
IIPOLIECCOB /ISl PEILIEHHS HECIIOKHBIX
MPUKJIAIHBIX 3a/a4, B TOM YHUCJIE
ompenensis o rpaguKy CKOpoCTh X01a
mporecca

Oounonoruu, GU3UKU, XUMUH,
SKOHOMUKHU U IPYrUX NPEIMETOB,
CBSI3aHHBIE C UCCIIEJOBAHUEM
XapaKTEPUCTUK PEAJIbHBIX
IIPOLIECCOB, HAXO0XKICHUEM
HauOO0JIBIINX U HAUMEHBIINX
3HA4YECHUH, CKOPOCTU U YCKOPEHHUS U
T.IL;

MHTEPIPETUPOBATH ITOJYYCHHBIE
pe3yabTaThl

CraTucru
Ka
Teopusi
BEpPOSITHO
cTeid,
JIOTHMKA H
KOMOMHAT
OpHKa

OmnepupoBath Ha 0a30BOM YpOBHE
OCHOBHBIMH OIUCATEIbHBIMU
XapaKTepUCTUKaMH YHCIOBOrO Habopa:
cpenHee apupMeTHIecKoe, MeANaHa,
HauOoJbIlIee U HAaUMEHbIIee 3HAUCHMUS,
ornepupoBaTh Ha 0a30BOM YpOBHE
MOHATHUAMU: YaCTOTa U BEPOSATHOCTh
COOBITHSI, CTy4allHbII BBIOOP, OTBITHI C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHY;

BBIYHCIISATH BEPOSATHOCTU COOBITHI Ha
OCHOBE I0JICYETa YKCIIa UCXO/I0B.

B noBceaHEeBHOM KU3HHU U IIPH
M3Y4YeHHMH JPYrUX NpeaMeTOB:

OIICHUBATh U CPABHHUBATH B MPOCTHIX
CIIydasx BEPOSTHOCTH COOBITHIA B
peanbHOM KU3HH;

YUTaTh, COTIOCTABIISITH, CPABHUBATH,
WHTEPIPETUPOBATH B TPOCTHIX CITyYastX
pealibHbIC TaHHBIC, ITPEJICTABICHHBIC B
BHJIC TAOJIHII, TUarpamMm, rpad)ukoB

Nmets npeacrasiaeHue o
JUCKPETHBIX U HETIPEPBIBHBIX
CIy4alHbIX BEJIMYMHAX U
pacnpeneneHusx, 0 He3aBUCUMOCTH
CIIy4aHbIX BEJIMYMH;

UMETh MPEJCTABIEHUE O
MaTeMaTU4eCKOM OXHUIAHUHN 1
JTUCTIEPCUU CIIYYalHBIX BEJIUYHH;
UMETh NMPEJCTaBICHUE O
HOPMaJIbHOM paclpeieieHUH U
npuMepax HOPMaJIbHO
pacrpeeeHHbIX CIIy4YalHbIX
BEJINYWH;

MOHUMATh CYTh 3aKOHA OOJIBIINX
yHcell U BBIOOPOYHOTO METOa
M3MEpPEHHS BEPOSITHOCTEM;

UMETh MpeJCTaBlieHne 00 YCIOBHON
BEPOSITHOCTH M O MOJHOU
BEpPOSITHOCTH, IPUMEHATH UX B
pelIeHny 3a/1ay4;

MMETH MPEICTABICHUE O BAXKHBIX
YACTHBIX BUJIaX paclpeaesIeHU 1
MIPUMEHATH UX B PELICHUHU 3a/1a4;
MMETH MPEACTABICHUE O
KOPPEJIALMH CITy4alHbIX BEJIUYHH, O
JIMHEWHOU perpeccum.

B noBceaHeBHOM KM3HM U TIPHU
H3yYeHUH IPYTruX NpeaIMeToB:

BBIYHUCIIATH UM OLIEHUBATh
BEPOSTHOCTH COOBITHI B peaTbHOM
JKU3HU;

BBIOMPATH MOJIXOAAIINE METOIBI
npeJcTaBIeHus U 00paboTKH
JaHHBIX;

YMETh pelIaTh HEeCIOKHbBIC 3aaun
Ha TPUMEHEHUE 3aK0Ha OOJIBIITNX
Yrcel B COLIMOJIOTHHU, CTPAXOBaHUH,
3/IpaBOOXpaHEHUH, 00eCTIeUeHUN
0e30MacHOCTH HACEIICHUS B
Ype3BhIYAITHBIX CHUTYAIIUSIX

TexcToB
ble

PemraTe Hecn0XHBIE TEKCTOBBIE 3a0aUl

Pemats 3amaun Pa3HbIX TUIIOB, B

o
[e)




3agadu

Pa3HBIX TUIIOB;
aHAJIM3UPOBATH YCIOBUE 3a]1a4H, IIPU
HEO0OXOIMMOCTH CTPOUTH IS €€
pelIeHNs MAaTEMaTHYECKYIO MOJIETIb;
[IOHUMAaTh U UCIOJIB30BaTh JJIs
pelieHus 3a1a4 UH(pOpMaLnIo,
MIPE/ICTABICHHYIO B BUJIE TEKCTOBON U
CHMBOJIBHOM 3aIIHCH, CXEM, TaOJIHII,
ararpamm, rpadukoB, pUCYHKOB;
JEHUCTBOBATH 110 AITOPUTMY,
coJiepKalieMycsl B YCJIOBUU 33/1a4U;
HCII0JIb30BATh JJOTHYECKHE
paccyXAeHHUs NPU PELICHUH 3a/1a4H;
paboTaTh C U30BITOYHBIMU YCIOBUSIMH,
BbIOMpAs U3 Bcell MHGOpMaIu,
JTaHHbIE, HEOOXOAUMBIE JIJIS1 PELICHUS
3a/1auy;

OCYIIIECTBJIISITh HECTIOKHBIN TTepedop
BO3MOXHBIX pEIIeHUH, BbIOUpas U3
HUX ONITUMAIBHOE 1O KPUTEPHSIM,
c(hopMyIUPOBAaHHBIM B YCIOBUH;
aHAJIM3UPOBATh U HHTEPIPETUPOBATH
MOJIy4YE€HHBIE PEIICHUS B KOHTEKCTE
yCIIOBUS 3a]]au, BEIOUpATh pelIeHus,
HE IPOTUBOpEYAIe KOHTEKCTY;
pelaTh 3a/1a4 Ha pacyeT CTOMMOCTHU
MOKYIIOK, YCIYT, MOE3/I0K U T.II.;
pelaTh HEeCIOXKHbIE 3a7a4H,
CBSI3aHHBIE C JIOJIEBBIM YU4aCTHUEM BO
BIIaZICHUU (PUPMOM, IPEATPUITHEM,
HEJBUKHUMOCTBIO;

peliaTh 3a/1a4 Ha MPOCThIE TPOLIEHTHI
(cucTeMbl CKUJIOK, KOMUCCHHN) U Ha
BBIYHCIICHUE CJIOKHBIX IIPOIIEHTOB B
Pa3IUYHBIX CXeMaxX BKJIAJ0B, KPEAUTOB
U UTIOTEK;

pelaTh NpaKTH4YeCKHUe 3a/1a4H,
TpeOyroIKe UCIOIb30BaHUS
OTpUIATENIbHBIX YHCEN: Ha
oTpeJeNieHue TeMrepaTypsl, Ha
OTIPECIICHUE TIOJIOKEHUS Ha
BpeMeHHOM ocH (0 Hallel dpbl U
MocJie), Ha JBMKEHUE JICHEKHBIX
CpencTB (MPUXOJ/pacxon), Ha
olpeienieHue ryOuHbI/BBICOTHI U T.11.;
WCIIOJIb30BaTh MOHATHE MacIITada s
HAaxXO0’JICHUs paCCTOSTHUM U JUIMH HA
KapTax, IUIaHaX MECTHOCTH, TJIaHax
MOMEUIEHUH, BBIKPOHKax, IpU paboTe
Ha KOMIIBIOTEPE U T.II.

B noBcegHeBHOM JKU3HHM U NIPH

HU3Y4YCHUH IPYTHX NPEeAMETOB: _
J

TOM YHCJIE 3aJa4H OBBIIEHHOW
TPYAHOCTH;

— BBIOMpPATH ONTUMAJIBHBIM METOJT
pelleHns 3a/1a4M, pacCMaTpUBas
pa3IU4HbIE METObL;

— CTPOUTbH MOJEJb PELICHUS 3a/1a4H,
IIPOBOAMTD JIOKA3aTEJIbHbIE
paccyXaeHus;

— peuiath 3a7a4u, TpeOyrome
nepebopa BapuaHTOB, IPOBEPKHU
yCIIOBUH, BBIOOpA ONTUMAIBHOTO
pe3ynbrara;

— aHaJu3upoBaTh U
MHTEPIPETUPOBATH PE3YJIbTATHI B
KOHTEKCTE YCJIOBUS 3a/1a4H,
BBIOMpATh PELICHMUS], HE
MIPOTUBOpEYAILINE KOHTEKCTY;

— TEepeBOAUTH MPH PEIICHUH 3a7aun
uH(pOopMaLKIo U3 OAHON (HOPMBI B
JIPYTYIO, UCTIOJIB3YSI IPU
HEOOXOIMMOCTH CXEMBI, TAOJINIIbI,
rpaduku, TuarpaMmel;

B noBceqHeBHOM KM3HM U TIPU

U3y4YeHUH JPYTUX NpeAMeToB:

— pemiaTh NpaKkTUYECKHE 3a/1a4H U
3aJa4i U3 IPYTUX IpeaIMETOB




pelaTh HECIOKHbBIE PAKTUYECKUE
3a7a4M, BOSHUKAOUIME B CUTYalHsIX
HOBCEIHEBHOU KU3HU

I'eometrpu
|

OmnepupoBatb Ha 0a30BOM ypOBHE
MOHATUSAMH: TOYKA, TIPsMasi, MIOCKOCTh
B [IPOCTPAHCTBE, NapaUIEIbHOCTh U
NEePIEeHANKYISIPHOCTD MPSMBIX U
TIIOCKOCTEH;

pacro3HaBaTh OCHOBHBIC BHJIBI
MHOTOT'PaHHUKOB (IIpU3Ma, MMpaMua,
MIPSIMOYTOJIBHBIN MTapajuIeIICUIIET,
Ky0);

n300paxaTh U3ydaemble GUTYpHI OT
PYKH ¥ C TPUMEHEHHEM TPOCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB;

nenaTh (BBIHOCHBIE) MNIOCKUE YEPTEKU
W3 PHCYHKOB MTPOCTBIX 00BEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;
M3BJIEKAaTh HHPOPMAIIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUICCKAX
¢burypax, IpeacTaBIEHHYIO Ha
gepTekax U pUCyHKax;

npuMeHsTh TeopeMy [ludaropa mpu
BBIYHMCIICHUH 3JIEMEHTOB
CTEPEOMETPUUECKUX (DUTYP;
HaXO0JUTh 0OBbEMBI U IJIOLIAIH
MOBEPXHOCTEN MPOCTEUIINX
MHOTOTPAaHHUKOB C IPUMEHEHHEM
hopmya;

pacrno3HaBaTh OCHOBHbBIE BUIbI TEIl
BpaieHus (KOHyC, MUIUHIP, chepa u
wmap);

HaXO0JUTh 00bEMBI U IJIOLIAIH
MOBEPXHOCTEN MPOCTEUIINX
MHOTOTPAaHHUKOB U Te€J BPAILCHHUS C
pUMeHEeHHEeM (HOpMYyIL.

B noBceHeBHOM KU3HU U NPH
HU3yYeHUH IPYTruX NpeaMeToB:

COOTHOCHUTb a0CTPAKTHBIE
reOMEeTpUYECKUE MOHATHUS U (aKThI C
peaTbHBIMU JKU3HEHHBIMU 00BEKTaMH
U CUTYalLlUsIMU;

HCII0JIb30BATh CBOICTBA
IIPOCTPAHCTBEHHBIX FEOMETPUUECKUX
(buryp A pemeHus TUIIOBBIX 3a1a4
IIPAKTUYECKOTO COJNEPIKAHNUS;
COOTHOCHTB IIJIOIIA/IN IOBEPXHOCTEN
TEJI OJTMHAKOBOM (POPMBI pa3IUYHOTO
pasmMepa;

COOTHOCUTH 0OBEMBI COCYJI0B
OJIMHAKOBOH (POPMBI pa3IUYHOTO

— OmnepupoBarh MOHATHAMH: TOYKA,
npsiMasi, IIOCKOCTh B
IIPOCTPAHCTBE, NapalIeIbHOCTh U
NEPICHIUKYISPHOCTD MPSIMBIX H
IJIOCKOCTEH;

— TPUMEHSATH JJIs PEIICHUS 3a71a4
reoMeTpuieckue GaxThl, €CIH
YCIIOBUSI IPUMEHEHUS 33JIaHbI B
ABHOU (hopMme;

— pemaTh 3a/1a4M HA HaX0XKJICHHE
T€OMETPUYCCKHUX BEIIMIUH TI0
o0pa3zLaM WM alropuTMam;

— jenatb (BBIHOCHBIE) IJIOCKUE
YEepTEXkH M3 PUCYHKOB 0OBEMHBIX
buryp, B TOM YHCIIe PHCOBATH BU]T
CBEpXY, COOKY, CTPOUTH CEUCHHSI
MHOTOTPaHHHUKOB;

— W3BJIIEKaTh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTH HHPOPMAIIIO O
reoMeTpHIecKuX (purypax,
MPEJICTABICHHYIO Ha YepTexkKax;

— TMPUMEHATH TeoMeTpudecKkue GhakThl
JUIS pEelIeHUs 3a]a4, B TOM 4YHClie
MPEoJIararoInX HECKOJIbKO
[1aroB peuIeHus;

— OMNHCHIBaTh B3aUMHOE
pacrosoKeHue MPSMbIX U
IJIOCKOCTEH B MPOCTPAHCTBE;

— (¢opMyaupoBaTh CBOICTBA U
MPU3HAKU QUTYD;

— JI0Ka3bIBaTh F€OMETPUUYECKUE
YTBEPKACHUS;

— BIJAJETh CTaHJAPTHOMN
Kiaccudukauen
MPOCTPAHCTBEHHBIX (QUTYD
(mupamMubl, TPU3MBI,
napasuieNenune/ibl);

— HaxoJuTh 0OBEMBI U TUIOIIAIN
MOBEPXHOCTEH T€OMETPUUYECKUX TEI
C IpUMeHeHueM hopMyi;

—  BBIYUCIISITH PACCTOSIHUS U YTIIBI B
MIPOCTPAHCTBE.

B noBceHeBHO KU3HU U TIPH

H3y4YeHUH IPYTruX NpeaIMeToB:

— HCTOJBh30BaTh CBOMCTBA
TEOMETPUYECKUX PUTYD IS
pelleHus 3a/1a4 MPaKTUIECKOTO
XapakTepa H 3a/1a4 U3 APYrux
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pasmepa;

OILICHUBATh (POPMY PABUIHLHOTO
MHOTOI'PaHHHKA [10CJIE CIIUJIOB, CPE30B
U T.1. (ONpeAesaTh KOJIUYECTBO
BEpIIUH, peOep U rpaHei MoITydeHHBIX
MHOTOTPaHHUKOB)

oOacTel 3HaHUH

OmnepupoBath Ha 0a30BOM ypOBHE
MOHATHEM JIEKApTOBBI KOOPIUHATHI B
MIPOCTPAHCTBE;

HAXOJIUTh KOOPJIMHATHI BEPIINH KyOa 1
MPSIMOYTOJIBHOTO TapaJuIesIenuIe1a

OnepupoBaTh NOHATUAMU
JIEKapTOBBI KOOPIMHATHI B
POCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpA, PAaBEHCTBO BEKTOPOB,
KOOPJWHATHI BEKTOPA, YTOJI MEXKITY
BEKTOpPaMH, CKAISIPHOE
NIPOM3BEICHNE BEKTOPOB,

BexTopsl .
" KOJUIMHEAPHBIE BEKTOPHI;
KOOpIMHA HAaXOJIUTH PACCTOSHUE MEXKIY
JIByMsA TOYKaMU, CYMMY BEKTOPOB U
Tel B MPOU3BEAECHNUE BEKTOPA Ha YHUCIIO,
MPOCTPaH
Yroa MeXIy BEKTOpaMH, CKaJIIPHOE
cree NpOU3BENECHUE, PACKIIAABIBATH
BEKTOD IO ABYM HEKOJIIMHEAPHBIM
BEKTOpPaM;
3aJaBaTh INIOCKOCTH YPAaBHEHUEM B
JIEKapTOBOM CUCTEME KOOP/INHAT;
pemarh NpocTeNIne 3a1a4u
BBEJCHHEM BEKTOPHOTO Oa3uca
OnuceiBaTh OTAEIBHBIC BBIIAIOIINECS [TpencraBiATh BKIaX BELAAIOMUXCS
pe3ynbTaThl, IOJIYyYEHHBIC B X0I€ MaTEMaTHUKOB B Pa3BUTHE
" Pa3sBUTHS MAaTEMATUKU KaK HAyKH, MaTEMaTUKU U MHBIX HayYHBIX
CTOpHH 3HaTh NPUMEPHI MATEMATUYCCKUX obmacrei;
MaTeMaTH N
- OTKPBLITUH M UX aBTOPOB B CBSA3U C IIOHUMATH POJIb MATEMATUKU B
OTEYECTBEHHOW U BCEMUPHOM pa3zButuu Poccun
HUCTOPHUEH;
IIOHUMATh POJIb MATEMATUKH B
pazsutun Poccun
IIpuMeHATH U3BECTHBIE METOABI IIPU Hcronp30BaTh OCHOBHBIE METOIbI
pelIeHNH CTaHAAPTHBIX JI0Ka3aTeIbCTBA, IIPOBOIUTH
MaTeMaTUYECKHX 3a1ad, JI0Ka3aTeJIbCTBO U BBHIIIOJHATE
3aMey4aTh U XapaKTepU30BaTh OIIPOBEPIKEHHUE;
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HNPUMEHATH OCHOBHbBIE METOIbI
OKpY’Karollel JeiCTBUTETbHOCTH; pelIeHus MaTEMaTHYECKUX 3a4a4;
MeTobI NPUBOJUTEL NPUMEPELI MAaTEMAaTHUCCKUX Ha OCHOBC MaTerlTH‘leCKI/IX
MAaTeMATH 3aKOHOMEPHOCTEH B IIPUPOJIE, B TOM 3aKOHOMEPHOCTEU B MPUPOIC
KN YMCJIC XapaKTEePHU3YIOIIUX KpPacoTy U XapaKTepU3oBaTh KpacoTy 1

COBCPHICHCTBO OKPYXKAOIICTO MHpa U
HpOI/IBBCI[CHI/Iﬁ HCKYCCTBa

COBEPLIECHCTBO OKPYKAIOILIEr0 MUpa
Y TIPOU3BEJICHUI UCKYCCTBA;
IIPUMEHSTH IPOCTENIIINE
IIPOrpaMMHBIE CPECTBA U
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPH PELICHNUN
MaTeMaTHYeCKUX 3aj1au
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1. JIMYHOCTHBIE Pe3yJIbTATHI IJIsl KaKIA0ro Kiacca yposuss COO
1.1. Jluunocmmuwie ona 10 knacca:

e ¢(hOPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOILIEHHS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
oOydJaromuxcss K CaMOpPa3BUTHIO M CaMOOOpPa30BAHUIO HA OCHOBE MOTHMBAIMM K OOYYCHHIO U
MO3HAHUIO, BBHIOOPY AajbHEWIIero oOpa3oBaHUs Ha 0a3e OPUEHTHPOB KM B MHpE Mpodeccuid u
npoeCCHOHANBHBIX ~ MPEONOYTCHUH,  OCO3HAHHOMY  TIOCTPO  CHUI0  HHIUBUAYaJIbHOU
00pa3oBaTebHON TPACKTOPHH C YIETOM YCTOMYUBBIX MO3HABATEILHBIX HHTEPECOB;

e COPMHUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHO MY
YPOBHIO pa3BHUTHS HAYKH M OOIIECTBEHHOW NIPAKTUKHY;

1.2  JIuunocmmnuwie ona 11 knacca

. C(bOpMI/IpOBaHHOCTB KOMMYHI/IK&TI/IBHOI\/’I KOMIICTECHTHOCTH B 06HI€HI/II/I u COTpyAHUYC- CTBC
CO CBEpCTHUKaMH, CTApUIMMH U MJIQAIINMHU, B 00pa30BaTeNIbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO-
MCCIIEI0BATENILCKOM, TBOPUECKOW U IPYTUX BUAAX JESITEIHHOCTH,

® YMCHHEC SCHO, TOYHO, I'PaMOTHO H3JlaratTb CBOW MBIC/IIM B YCTHOﬁ A TIMCHbMEHHOM pcyu,
MMOHUMATh CMBICT ITOCTaBJICHHOM 3ala4yyi, BBICTpAaHMBATh ApPrymEeHTAllUIO, IMPHUBOJAUTH IPUMEPLI U
KOHTPIIPUMEPHI;

¢ KpCAaTUBHOCTb MBIIJICHHUA, WHHUIOHWATHBA, HAXOAYUBOCTH, AKTHMBHOCTH IMPH PCHICHUU
anreOpandecKux 3a1ad;

e YMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3YNIbTAT YIeOHOM MaTEeMaTHIECKOH NesITeTbHOCTH,

e CIIOCOOHOCTH K SMOITMOHATHFHOMY BOCTIPUSITHIO MaTEMATHYECKUX OOBEKTOB, 3a/1a4, pEIICHUH,
paccyxJIeHUM.

2. MeTanpeamMeTrHble pe3yJabTaThl AJI51 KaKI0T0 Kjiaacca yposusa COO:
2.1 Memanpeomemnoie 10 knacca:

PerynatuBHble:

- CTaBUTh II€JIb JICATEILHOCTH Ha OCHOBE OIPEACNICHHON MPOoOJEeMbl M CYIIECTBYIOIINX
BO3MOJKHOCTEH;

- BRICTpauBaTh JKU3HEHHBIC IUIaHBI HAa KpPAaTKOCPOYHOE Oyayimiee (3asBsATh IIEJICBBIC
OPHEHTHPHI, CTABUTH AJCKBATHBIC MM 3aJaud W TpeajiaraTh JIEHCTBUS, YKa3biBas M 0OOCHOBBIBAs
JIOTHYECKYIO MOCIEA0BATEIHBHOCTD I1aroB);

- ONpeNieNsiTh COBMECTHO C TIEIaroroM M CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX
PE3yNbTAaTOB U KPUTEPHUH OIICHKU CBOEH y4eOHOMU AESITeIbHOCTH;

- OTOMpaTh HMHCTPYMEHTHI JJsi OICHUBAHHUS CBOEW JIEATEILHOCTH, OCYILECTBISATh
CaMOKOHTPOJIb CBOCH JCATEIBHOCTH;

- CBEpATh CBOM JICHCTBUS C IICJIbBIO M, MNpU HEOOXOJUMOCTH, HCIPABIATh OIIUOKH
CaMOCTOSITCIIBHO;

(buKCHpOBaTh U AHATU3UPOBATH TUHAMUKY COOCTBEHHBIX 00Pa30BaTENbHBIX PE3YILTATOB.

[To3HaBaTeIbHEIC:

- CTPOUTH PACCYXKICHHE OT OOIIMX 3aKOHOMEPHOCTEM K YACTHBIM SIBJICHHUSIM U OT YaCTHBIX
SIBJICHUN K OOLIMM 3aKOHOMEPHOCTSIM;

- CTPOUTH PaCCYXJIEHHE Ha OCHOBE CPAaBHEHHUS MPEIMETOB U SBICHUH, BBIIACNSAS MPH ITOM
oO111e Npu3HaKu;

- OOBSICHSATH SIBIICHUS, TIPOIECCHI, CBSI3M W OTHOIICHHUS, BBISBISIEMbIE B XOJI€ MO3HABATEIb-
HOM M MCCIIEIOBATCILCKOM IEeSITCILHOCTH,

- OPHEHTHUPOBATHCS B COACPIKAHUH TEKCTa, MOHUMAThH IEIOCTHBIM CMBICI TEKCTa, CTPYKTY-
pUPOBATh TEKCT;

KoMMyHUKATUBHBIE:
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- IOTOBapUBaThCsl O MPABWIIAX U BOIpPOCaX i OOCYXKICHUS B COOTBETCTBHH C IOCTABJICH-
HOU IlepeJ IPYIIoN 3a1a4ei;

- oTOWpaTh M WCIOJB30BaTh pEYEBBIC CPEACTBA B TPOIECCE KOMMYHUKAIUUA C
JIPYTUMUITIONBMY (IMAJIOT B Mape, B MajoW TPYIIe U T. [I.);

- BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHWE (CYXKIEHHUE) M 3ampaliiBaTh MHEHHE MapTHEpa B
paMKax Juanora;

- HCIIOJIB30BaTh WH()OPMAIIMIO C YIETOM ITHUYECKUX U TIPABOBBIX HOPM.

2.3 Memanpeomemnste 11 knacca:

PerynsatuBHbie:

- hopmynupoBaTh y4eOHBIC 3a/aydl KAaK IIArd JOCTHIKEHUS IMOCTABJICHHOHN U JIEATSIBHO

CTH;

- OMIPENENSITH/HAX0IUTh, B TOM YHCIIE W3 MPEIJIOKCHHBIX BAPUAHTOB, YCIOBUS IS BBITION
HEHUs y4eOHOMU U MMO3HABATEIILHON 3a/1a4u;

- BBIOMpaTh W3  TPEJIOKEHHBIX  BApPUAHTOB M CaMOCTOSITENIbHO  HCKaTh
CpelCTBa/pecypChl s PEIICHUs 3a]1a41/T0CTHKEHUS 1IEITH;

- CHCTEeMaTU3UpOBaTh (B TOM YHCJI€ BBIOMPATh MPUOPUTETHHIC) KPUTEPHUH IUIAHUPYEMBIX
pPEe3yIbTAaTOB U OLIEHKU CBOEH EATEIIbHOCTH;

- OTIPENENISITh KPUTEPUU TPABUIILHOCTH (KOPPEKTHOCTH ) BBHITTOTHEHHS YI€OHOU 3a/1a4u;

- COOTHOCHTH peanbHbIC u TJIaHUPYEMBIE PE3YNbTATHI WHIUBHIyaAIbHOU
00pa3oBaTeIbHONICATEIHHOCTH | JI€JIaTh BHIBOJIBI;

- CaMOCTOATEILHO OTPEENISITh MPUYMHBI CBOETO YCIeXa WJIM HEeycllexa M HaXOJUTh CII0CO
OBl BBIXOJIa U3 CUTYaIlMH HEyCIeXa.

Ilo3HaBaTenbHBIE:

- U3J1araTh MOJIy4eHHYI0 HHPOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoil 3a1auu;

- JIeNaTh BBIBOJI HA OCHOBE KPUTUYECKOTO aHajIN3a pa3HbIX TOUEK 3PEHUS;

- YCTaHABIIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SBJICHUI, IPOILIECCOB;
PE3IOMHUPOBATh TIaBHYIO UJICI0 TEKCTA;

- OIIpeNIeNsITh HEOOXOIMMBbIE KIIIOUEBbIE MOMCKOBBIE CIIOBA U 3aPOCHI.

KoMMyHHKaTHBHBIE:

- IPUHUMATh MO3ULUI0 cOOECeTHUKA, TOHUMAsI TO3UIUIO APYroro;

- coOmonaTe HOPMBI IyONMYHON peyd, perjiaMeHT B MOHOJIOT€ U JIUCKYCCUU B
COOTBETCTBUU C KOMMYHHKATHUBHOM 3a/1a4eii;

- HCHOJbh30BaTh KOMIIBIOTEPHBIE TEXHOJOTHM (BKJIIOYas BHIOOp aJeKBAaTHBIX 3aJaye
MHCTPYMEHTAJIBHBIX ~ IPOTPAaMMHO-AIMapaTHBIX  CPEICTB M CEPBUCOB) S pPEUICHUS
MH(OPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX Y4€OHBIX 3a7a4.

IIpexmeTHbIe pe3yJbTaThI AJs1 KakA0ro Kiaacca yposaa COO: Moayab «Aaredpa u
HA4YaJ1a MAaTEeMATHYECKOro aHaJIn3a»
10 kmacc

JlecTBUTEIbHBIE YHCJIA

Y4eHHK HAYy4YNTCHA:

- BUJCTH CBS3b MEXKY OCHOBHBIMU YMCIIOBBIMU MHOKECTBAMU;

- HCIOJIb30BaTh NMPUOIKEHHbBIE 3HAUEHUS JEUCTBUTEIBHBIX YUCEI B PEIICHUU TPAKTHUYECKUX
3a/1ay;

- HCIIOJIb30BaTh CTENEHb C PALMOHAIBHBIM M JEHCTBUTEIBHBIM IIOKA3aTEIEM U €€ CBOMCTBA
JUIsL BBIYUCIICHUH U TIpeoOpa3oBaHUi BBIPKEHUH.

Y4eHHK OJIyYUT BO3MOKHOCTD:
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- HAYYUTHCS BBINOJHATH apuPMETHUECKUE MPeoOpa3oBaHusl BBIPAKEHUH, MPUMEHATh UX JUIS
pemieHUsT y4eOHBIX MaTeMaTHUECKUX 3a/Jady M 3a7ay, BO3HHUKAIOIIUX B CMEXHBIX  y4eOHBIX
npeaMeTax

Crenennas GpyHKuus

Y4eHHK HAYy4YuTCH:

- HCII0JIb30BaTh CBOMCTBA CTENEHHBIX (YHKUMH B 3aBUCHMOCTH OT 3HAYEHUI OCHOBaHWUU U
MMOKa3aTelIeh CTEIICHH;

- pemaThs IpoCTEeHIINE UPPALMOHAIbHBIE YPABHEHUS.

Y4eHHK OJIyYUT BO3MOKHOCTD:

- HAYYUThCS YCTAHABIMBATH IPUYMHHO-CIIEACTBEHHBIE CBSA3H;

- CTPOUTH JIOTUYECKHE PACCYKJIEHUS, YMO3AKIIOUEeHUs (MHAYKTHBHBIC, NEAYKTUBHBIE U IO
AQHAJIOTHH) ¥ BBIBOJIBI.

IokazaTenbHast pyHKIUA

YuyeHHK HAYYHTCH:

- ICIIOJIb30BaTh CBOMCTBA;

- CTPOUTH CXEMATUYHO T'paduK NOKa3aTeIbHON PYHKINN;

- pemaTh MoKa3aTeIbHbIE YPaBHEHHUS U HEPABEHCTBA, CUCTEMBI, COJICPIKAIIIHE ITOKA3aTeIbHBIC
YpaBHEHWS.

Y4YeHHK NOJYYHT BO3MOKHOCTH:

- HAYYHUTHCS BBITOJHITH apu(MeTHUICCKHE TTPeoOpa30BaHUs BhIPAKCHUH, MPUMEHATh WX IS
pereHus yaeOHbIX MaTeMaTHYECKHUX 3a7a4 M 3a]1a4, BOSHUKAIOIINX B CMEKHBIX

Y4eOHBIX MpeMETaX.

Jlorapudpmuydeckas GpyHkuus

Y4YeHUK HAY4YUTCH:

- BBIYUCIIATH 3HaYEHUS JIorapu(pmMoB;

- MpeoOpa30BBIBATH JIOTAPU(PMUIECKUE BHIPAKEHNS,

- HCTI0JIb30BaTh CBOMCTBA, CTPOUTH CXEMATUYHO TpaduK jJorapudpmMudeckon GyHKIINH,

- pemiath jgorapudmMuyecKkue ypaBHEHUS U HEPABEHCTBA, 4 TAK)KE UX CUCTEMBI.

Y4YeHUK NoJIy4YUT BO3MOKHOCTD:

- HAY4YMUTbCS BBINOJHATH apudMeTHdeckue mpeoopa3zoBaHus BbIPAXKEHUH, MPUMEHATh UX IS
pelieHns yueOHbIX MaTeMaTHYEeCKUX 3a]a4 U 33]1a4, BOZHUKAIOIINX B CMEXHBIX

y4eOHBIX MpeaMeTax.

Tpuronomerpuuyeckue popmMyJabl

Y4YeHuK HAy4YuTCH:

- HCTIOJIb30BaTh MOHATHS CHHYCa, KOCHHYCa, TAaHI€HCA M KOTAHI€HCa MPOU3BOJIBHOTO yria
(BBIpQXKEHHOTO KakK B I'pajJycax, Tak ¥ B paJlaHax) Ui pelieHus pa3sHo0Opa3HbIX 3a1a4;

- UCTIOJIb30BaTh ~OCHOBHBIE TPUTOHOMETpUYECKHE (OpPMYIbl U  COOTHOIIECHHUS IS
peoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUN, BHIYUCICHUS UX 3HAYCHU; Y YeHHK MOJYYUT
BO3MOKHOCTh:

- HAY4YUTbCSA TPUMEHSTh U3yYEHHBIC MOHSATHS, PE3yNbTaThl U METOJbI MPU PEIICHUU 3a7a4
Pa3IUYHBIX pa3leNioB Kypca, B TOM YKCIe 3a/1a4, He CBOJAAIIUXCS K

HEMOCPEICTBEHHOMY ITPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

Tpuronomerpuyeckne ypaBHeHHs

Y4eHHK HAYy4YNTCHA:

- HCTIOJIb30BaTh OMPEIENICHUs apKKOCUHYCA, apKCHHYcCa, apKTaHreHca W (OpMynbl ams
pEUIeHUs TPOCTEHIIINX TPUTOHOMETPUUYECKUX YPAaBHEHHIA,

- HCTIOJIb30BAaTh METO/IbI PEIICHUSI TPUTOHOMETPUYECKUX YPaBHEHU;

- pemarh NpocTeiiIne TPUTOHOMETPUYECKUE YPAaBHEHHUS TT0 (POPMYIIaMm;

- pelaTh KBaJIpaTHbIC YpaBHEHUSI OTHOCUTEIILHO SiN, COS, tg u Ctg;

- OTIpeNIeNsSITh OJJTHOPOTHBIC YPABHEHUS MEPBOU U BTOPOH CTENEHU U PellaTh UX MOAITOPUTMY,



CBOJSI K KBaJpaTHBIM;

- IPUMEHATh METOJl BBEACHUS HOBOW NEPEMEHHOM, METOJI Pa3OXKEHUS Ha MHOXKUTEIU IPU
pELIEHUH TPUTOHOMETPUYECKUX YPABHEHMI;

- apryMEHTHPOBAHO OTBEYATh Ha IOCTABJIEHHBIE BOIPOCHI;

- OCMBICIIUBATh OIIHUOKHU U YCTPAHSATh UX;

- CAaMOCTOATEIbHO HCKaThb U OTOMpaTh HEOOXOAMMYIO /ISl pEeLIeHUs Y4YeOHbIX 3aj1ay
nH(OpMAIHIO.

Y4YeHuK moJy4YuT BO3MOKHOCTD:

- HAy4YUTbCS TPUMEHSATh W3YYEHHbIE IMOHATUS, DPE3yAbTaTbl W METOJAbl IpPU pPEIICHUU
YpaBHEHUH pa3IMuHBIX pa3/ieioB Kypca, B TOM YUCIIE 33]a4, HE CBOJAIIMXCS K

HENOCPEJCTBEHHOMY IPUMEHEHHUIO U3BECTHBIX aITOPUTMOB.

Monayab «I'eomeTpusi»10 kiaace

BBenenue

YdeHuK HAYUYHTCS:

= UCIIO0JIb30BATh OCHOBHBIC IMOHATHA M aKCHOMBI CTCPECOMCETPHUU IMPU PCUHICHUH CTAHAAPTHBIX
3aJ1a4 JIOTHYECKOr0 XapaKTepa;

- BBIMIOJIHATh M300pa)KE€HUsI TOYEK, MPSIMBIX U MJIOCKOCTEH Ha MPOEKIMOHHOM 4YepTexe Mpu
pPa3IMYHOM MX B3aUMHOM PACTIOJIOKEHHUH B TIPOCTPAHCTBE.

Yyenuk MOJIYYMT BO3MOKHOCTD:

- HAYYUTHCA NMPUMCHATH HU3YUCHHBIC ITOHATHA, PE3YJIbTAaTbl U METOABI IMPU PCIICHHUU 3aJa4
pa3IUYHBIX Pa3Ie]oB Kypca, B TOM YHCIIE 3a/1a4, HE CBOIAIINUXCS K

HEIMOCPEACTBEHHOMY IPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

IMapa/ieJbHOCTh NPAMBIX M IIOCKOCTEH

Y4YeHUK HAYYUTCH:

- CHCTEMaTU4YECKUM CBEJICHUSAM O MapajuIeIbHOCTU IPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.

Y4eHHK MOJIYy4YUT BO3MOKHOCTD:

- HAy4YUThCS YCTaHABIMBATH IPUUMHHO-CIIEACTBEHHBIE CBSI3H;

- CTPOMUTH JIOTUYECKUE PACCYNKICHUS, YMO3AKIIOUCHUS (MHAYKTUBHBIC, ETYKTUBHBIC U 110
aHAJIOTUH) U BBIBOJIBI.

I[MepneHAUKYJAPHOCTH MPSIMBIX U MJIOCKOCTEM

Y4YeHUK HAY4YUTCH:

- CHCTEMaTHYEeCKUM CBEJICHUSM O MEepPHeHIUKYIIPHOCTH NPSIMBIX M IUJIOCKOCTEH B
MIPOCTPAHCTBE;

- HCIIOJIb30BATh MOHATHSI YTIIOB MEXKIY MPSMBIMH U TUIOCKOCTSIMU, MEXKIY IJIOCKOCTSAMH.

Y4YeHUK MOJTYy4YUT BO3MOKHOCTD:

- HAyYUThCS yCTAaHABIMBATh MPUYHMHHO-CIICJICTBEHHBIE CBSI3H;

- CTPOUTH JIOTUYECKHE PACCYKJICHUS, YMO3AKIIOUeHUs (MHAYKTHBHBIC, NEAYKTUBHBIE U TIO
aHAJIOTUH) U BHIBOJIBI.

MHOrorpaHHuKH

Y4eHHK HAYy4YUTCHA:

- CUCTEMAaTHYECKUM CBEJICHUSIM 00 OCHOBHBIX BHJIaX MHOTOI'PaHHHKOB.

Y4eHHK NOJIYYUT BO3MOKHOCTD:

- HAYYUThCS YCTAHABIUBATH IPUYMHHO-CIICACTBEHHBIC CBS3H;

- CTPOUTDH JIOTUYECKUE PACCYKACHUS, YMO3AKIIOUEHUs! (MHAYyKTUBHBIE, J€AYKTHBHBIE U IO
aHAJIOTHH) ¥ BHIBOJIBL.
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Moayas «Aareépa u Hayaja MaTeMaTH4YecKoro anaiausa»ll kiaace

«Tpuronomerpuyeckue GpyHKIHm)
BbInyCcKHHK Hay4YUTCS:

e HayuuTcs HaxoIuTh 00J1aCTh ONpeAeIeHUS] TPUTOHOMETPUUECKUX (PYHKIIUH.

e HayuuTcst HaX0IUTh MHOXECTBO 3HAYEHUI TPUTOHOMETPUUYECKUX (DYHKIUH.

e Hayunrcs onpenensats 4eTHOCTb, HEYETHOCTD, IIEPUOJAUYHOCTD TPUTOHOMETPHUYE CKUX
GbyHKIUH.

¢ 3HaTh CBOIICTBA TPUTOHOMETPUUECKUX (PYHKIIMH.

Bueinycknuk nonyuum 603M0MCHOCHb:

e Hayunthcst HaxOJIUTh obnacTtp ompeieTeHus u MHOECTBO 3HAYEHUH
TPUTOHOMETPUYECKUX (QYHKIMH B O0JI€€ CIOKHBIX CIydasiX.

e Hayunthcst OTIPeNeTsATh YETHOCTb, HEYETHOCTb, MEPHOTUIHOCTD
TPUTOHOMETPUUYECKUX (QYHKIMH B O0JI€e CIOKHBIX CIydasiX.

Hcnoab3oBarb NpUOOpETEeHHbIE 3HAHUA U yMeHus B NPaKTHYEeCKOMI

aesiTelt

bHOCTHUM MOBCETHEBHOM KU3HM VIS

®IPAaKTMYECKUX  pacdyeToB 1mo  ¢dopmynaMm, BKIo4as  GOPMYIBI,  COJEpIKalIue
TPUTO HOMETPUYECKHE (DYHKIIMH, HMCIOJb3ysd MPU HEOOXOAMMOCTH CIPAaBOYHBIE MaTepUalbl U
MPOCTEHIINIE BEIYNCTUTEHHBIE YCTPOUCTBA.

eHayuntcsi ompenmensiTh CBOWCTBA OOpaTHBIX TPUTOHOMETPUYECKUX  (QYHKIIUH U
BBITIOJIHATH 3CKHU3bI UX TPapUKOB, UCIIOIb3Ysl ITH CBOWCTBA.

«IIpou3BoaHAS U ee TeOMeTPUYECKH CMBICI»

Buvinycknuk nayuumecs:

e [loHuMaTh MEXaHMYECKUI CMBICI POU3BOTHOM.

e HaxouTh npou3BOAHBIE 3JIEMEHTAPHBIX (PYHKUUMN, MOJIb3YSICh TAOIHIIEH TPOU3BO/I-HbIX.

eHaxonuth NPOU3BOAHBIC AIEMEHTAPHBIX (QYHKIMHA, TMOJb3ysAch mpaBuwiamu audde-
PEHLUHPOBAHUSL.

¢ [loHuMaTh reoOMEeTPUUECKUA CMBICI TPOU3BOTHOM.

Buvinycknuk nonyuum 603M0MCHOCHIb:

¢ OBnaieTh NOHATUEM IPOU3BOTHOM (BO3MOXHO Ha HAIJISIIHO-UHTYUTUBHOM YPOBHE).

® YCBOUTh MEXaHUUYECKHUM CMBICH IIPOU3BOJHOM

® OcBOUTH TEXHUKY AU PepeHInPOBAHHUSL.

® YCBOUTh T€OMETPUUECKUI CMBICIT IIPOU3BOJTHOM.

«IIpumMeHeHHe MPOU3BOAHOM K HCCIIEIOBAHNIO (PYHKIUID)

Buvinycknuk nayuumeces:

e [[puMeHATh TPOM3BOHBIC TSI UCCIENOBaHMs (QYHKIIMI HA MOHOTOHHOCTh B He- CJIOMKHBIX
clyJasix.

e [[puMeHATh MPOU3BOIHBIC ISl MCCIENOBaHMs (YHKIMA Ha AKCTPEMYMBI B HECIOXK- HBIX
clyJasix.

e [[puMeHATh TPOU3BOJHBIC ISl HCCIeNOBaHUS (DYHKIUH M TOCTPOCHUS HX TpaHKOB B
HECJIOKHBIX CITydasX.

e [I[puMeHATh NPOU3BOAHBIE M1 HAXOXKIACHUS HAMOONBIIMX M HAUMEHBIIUX 3HAYCHUH
GbyHKITII
BoinyckHuK nonysum 603M0MCHOCHIb:
e HayuuThcs mpuMeHsTh quddepeHnnanbHoe HCUUCIEHUE JUTS UCCIIEI0BaHUS e
MEHTAPHBIX U CIOKHBIX (PYHKIMHA U TOCTPOCHHUS UX gpaq)HKOB.
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HCIIOJIB30BATDb l'[pHOﬁpeTeHHbIe 3HAHUSA U1 YMCHHUA B HpaKTI/I‘leCKOﬁ HACATCJIbHOCTH MU
MOBCETHEBHOM KM3HU JJIA:

® DCICHUA IMPUKIIAIHBIX 3ajad, B TOM qHuCJIC COIMaJIbHO-3KOHOMHNYCCKHUX u
(bI/I?;I/I‘IeCKI/IX, Ha HauOOJIBIIKE U HAUMEHbIIINE 3HAYCHUS, HA HAXOXKICHUC CKOPOCTHU U YCKOPCHMU.

«HHuTerpan»
Boinycknuk naywumcsa:

e HayuuTcs HaxouTh niepBooOpa3Hble, M0JIb3yACh TabIULEH 1epBOOOPa3HBIX.

e HayuuTcs BBIYMCIIATD HHTETPAJIbl B IPOCTHIX CIIy4asX.

e Hayunrcs HaxXoauTh IIonaab KpUBOJIMHEWHON TPAIICLIUH.

Boinycknuk nonyuum 603mM03CHOCIb HAYUUMbCA:

© OCBOUTH TEXHUKY HAX0XKICHUS IEPBOOOPA3HBIX.

® YCBOWUTh FT€OMETPUYECKHM CMBICI MHTETpaa.

¢ OCBOUTH TEXHUKY BbIUNCIEHUSI HHTETPAJIOB.

e Hayuuthcst HaXoauTh 1iouaau Guryp B 6oJiee CIoKHbIX CIydasX.

«JIeMeHTBbI MaTeMaTH4eCKOH CTATHCTUKH, KOMOMHATOPUKH W  TEOpPHUH
BEPOSATHOCTE»

Boinycknuk naywumcsa:

e YMeTh perniatb KOMOMHATOPHbBIE M CTATUCTHUECKUE 33JauH.

® YMeTh HaXO/IUTh BEPOSATHOCTHU CIIy4YalHBIX COOBITUN B MPOCTEUIINX CITydasX.

Boinycknuk nonyuum 603mM03cHOCIb HAYUUMbCA:

e YMeTh HAaxXOJUTh YacTOTY COOBITHS, UCIOJIb3Ysl COOCTBEHHbIE HAOIIOACHUS U TOTOBBIE
CTaTHCTUYECKHUE TaHHBIC.

elicnionb30BaTh NPUOOPETEHHbIE 3HAHUSA M YMEHHUA B IPAKTUYECKON [EATENBHOCTH H

MOBCEHEBHOM JKM3HU JUIsI pelIeHuss y4eOHBIX U TMPAKTUYECKUX 3a7ady, TpeOyromux
CUCTEeMaTUYECKOTO nepedopa BapUaHTOB.

Hcnonb3oBath npuoOpeTeHHbIE 3HAHUS U YMEHUS B TMPAKTUYECKOW NEATEIBHOCTH M TO-
BCETHEBHOM KU3HU JJIA:

®CpaBHEHHS IIAHCOB HACTYIUICHUS  CIy4allHbIX COOBITHI, OIIEHKH BEPOSTHOCTHU
CIIy4aiiHOTO COOBITHS B MTPAKTUYECKUX CUTYAIIUSIX, COTIOCTABICHUS MOJIETH C PEaJIbHOM cUTyarueil.

«KoMmiekcHbIe Ynciay

Boinycknuk nayyumcesa:

® YMeTh PEJICTaBIATh KOMIUIEKCHOE YHUCIIO B anredbpanveckon u
TPUTOHOMETpHYECKOU hopMme.

¢ YMeTh n300pakaTh YMCIO HAa KOMILIEKCHOM MI0CKOCTH.

e YMeTh BBINOJHATh ONEpAllMU CIOXKEHUS, BBHIYUTAHUS, YMHOXEHHUS U JEJCHHS YHCEl,
3aMMcaHHbIX B anredpandeckoi Gopme.

Boinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:

e YMeTh BBINOJHATH ONEpallud YMHOKEHUSI M JIeIeHHUs] Yucell, NPEeACTaBICHHBIX B
TPUTOHOMETpHUUYECKOH (hopMe.

HTorosoe noBropeHue Kypca MaTeMaTHKID)
Boinycknuk naywumcs:

epeuiaTh ypaBHEHUS, MPOCTEUIINE CUCTEMbl YPaBHEHMH, UCHOJb3ys CBOWCTBA (DYHKIMHA U
uX rpaKoB;

® BBIYHMCIITH IIOINAaAU C UCIIOJIb30BAHUEM nepB006pa3H0171;

® IICTIOJIb30BATh ISl MPUOJIMIKEHHOTO pELIeHUs YpaBHEHMH W HepaBeHCTB Trpaduyeckuii
METOJ;

01/1306pa>1<aTL Ha KOOpHHHaTHOf/'I IJIOCKOCTH MHOXXCCTBA peI_I_IeHI/Iﬁ HpOCTCfII.HHX ypaBHCHI/Iﬁ n
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HnX CUCTCM.

® CTPOUTH rpaduKy N3y4EHHBIX PYHKIUH;

® OMHCHIBATh MO TpaduKy U 1Mo (opMmyle MOBEJACHHUE M CBOMCTBA (DYHKUUN, HAXOAMUTH IO
rpaduky GyHKIIMH HAaHOOJIBIITNE U HAUMEHBIIINE 3HAYCHHUS;

HCIOJIB30BATDb HpPIOﬁpeTeHHble 3HAHUY U YMCHHUS B HpaKTquCKOﬁ HCATCJIbHOCTH U
NMOBCETHEBHOM KM3HU JJIA:

®IPAaKTUYECKUX pAcdyeToB MO QopmynaMm, BKIOYas (QOpPMYIbl, COAEpKaIIMe CTEICHH,
panukanbl, JorapuMbl W TPUTOHOMETPHYECKHE (YHKIMH, HCIONB3ysd IPH HEOOXOIUMOCTH
CIPaBOYHbIE MAaTEPUAJIbl U IPOCTEUIINE BHIYUCIUTEIbHBIE YCTPOUCTBA.

®ONMCAaHMUS C TOMOILIbI0 (QYHKIMH pa3iMYHBIX 3aBUCHUMOCTEH, TMpeACTaBICHUS UX
rpaduyecku, HHTEpIpeTauu rpaduKoB;

® pellieHus TPUKIAIHBIX 33]a4, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKUX U bu3znYeCcKuX,
Ha HauOOJIbIIIME U HAaUMEHBIIINE 3HAYEHUS], Ha HAX0K/IEHUE CKOPOCTU M YCKOPEHUSI,

® IMOCTPOCHUSA U UCCIICAOBAHUA HpOCTeI\/'IHII/IX MaAaTEMaTHYCCKHUX MOI[@J'IGI\/'I.

Mopyasb « I'eomeTpusa»ll knace
«MeToa KOOPAMHAT B IPOCTPAHCTBE.
Buinycknuk nayuumca:

e3HaTh U YyMETh MPUMEHSTH (GOPMYIIBI KOOPAWHAT CEpEANHBI OTpe3Ka, JJIMHBI BEKTOpauepes
€ro KOOPAMHATHI, PACCTOSTHUE MEXKY ABYMs TOUKaMH, POPMYILY CKaJIsIpHOTO MPOU3BEACHMUS;

eYMETh CTPOUTH TOYKH B TMPSIMOYTOJHLHON CHCTEME KOOpAMHAT TIO 3aJaHHBIM €&
KOOpJAMHATAM M HAXOJAWTh KOOPJAMHATHI TOYKH B 33JJaHHON CUCTEME KOOP/IUHAT;

e PemaTh npocTeliye 3a1a4d B KOOPANHATAX;
e HaxouTth yros Mexy BEKTOpaMH M0 UX KOOPIMHATAM.

Boinycknuk nonyuum 603moicHocms:
® BEIYHCIIATE YIIIbl MEXTY IPSIMBIMU U INIOCKOCTSIM;
© CTpOUTHh CUMMETPUYHBIE (DUTYPBI;

¢ [[puMeHATh KOOPAMHATHO-BEKTOPHBIA METO/ JUIsl BBIYUCIICHUS OTHOIICHUIA, paccrto
SIHUM, YTJIOB.

«IuauHap, KOHYC U HIAP».
Buinycknuk nayuumca:

e3HaTh U YMETb NPUMEHATh (HOPMYNbI A BBIYMCICHMS IIoLIaeil OOKOBOM M IMOJHON
MOBEPXHOCTEN LMJIMH/IPA; Ul BBIYUCICHUS TUIOIAAeH OOKOBOM U MOJHOM NOBEPXHOCTEH KOHYCa U
YCE4EHHOTO KOHYCa;

e PerraTh 3a/1auy HA BRIYMCIICHHUE MJIOLIAAN C(i)epbl.
Bbmycmmx noayuum 603MO)ICHOCMb HAYUUMbCA?
e Pemmarth 3aa4 Ha HAX0XKJI€HHUE JIEMEHTOB U ILJIOIIaaei MOBCPXHOCTU HUIIMHAPAU KOHYCA.

«O0BEMBI TEI».

Buvinycknuk nayuumca:

® YMeTh HaX0IUTh 00BEM MPSIMOYTOJIBHOTO MapajuleNenunesia, pu3Mbl, TUPaMUIbL;

Buinycknuk nonyuum 603mM03CHOCIb HAYUUMbCA:

e YMeTh pelaTh 3a/laud Ha BBIYUCICHHE 00bEMa MPU3MBbL, TUPAMUJIBL, IMIIMHApPA, KOHYyCa
U 11apa;

¢ 3HaTh C1I0COO BBIUUCIEHUS 0OBEMOB TEJI C MOMOILBIO ONIPEIEIEHHOTO HHTErpaa;

e[IpumensaTs QopMynabl Ui HaXOXJCHHs O0O0ObEMa HAKIOHHOW MPU3MBI; YCEUEHHOU
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NUpaMUJbI; YCEUEHHOTO KOHYyCa; LIApOBOTO CJIOS, IIApOBOIO CErMEHTA, IAapOBOIO CEKTOpa IIpH
pelLIeHUH 3a/1a4;
e [IpumensaTs Gopmyny muomaau chepsl IpU PELICHNH 3a/1a4.

1. Conep:xaHue y4eOHOI0 NpeaMeTa.

2.1. Marematnkal0O kiace

(6 yacoB B Henemo, Becero 204 yaca)

HeiicrButenbHble 4yucaa (18 wyacoB). I[lonsrue peiictBurensHOro uumcia. CBolcTBa
JNEUCTBUTENBHBIX 4Hucesl. MHOKECTBAa 4MCel M ONEpallMM HaJl MHOXKECTBaMHU uucen. Merony ma
TEeMAaTH4EeCKOM HMHAyKUMU. DOpMysbl 4HClIa IIEPECTaHOBOK, COYETAaHWW, pa3sMELICHUM.
Pemenne xomOuHaTOpHBIX 3aaay. Jloka3zaTenbcTBO HepaBeHCTB. HepaBeHCTBO 0 cpeaHem
apu(MeTHYeCKOM U CpEAHEM TIEeOMETPUYECKOM JIByX uucel. JleauMocTh LEeNnbIX 4YHCell.
Henenue c octatkoM. CpaBHeHus1. Penienue 3aa4 ¢ 11e104MCIE€HHBIMU HEU3BECTHBIMHU.

BBenenne B crepeomerpuio ( 8 u)

OCHOBHBIE TIOHATUS CTEPEOMETPUH (TOUKA, MPsMast, TUIOCKOCTh, TPOCTPaHCTBO). [loHsTHE 00
AKCHOMAaTHYECKOM CIIO0CO00€ MOCTPOCHHS TEOMETPHH.

IMapajeabHOCTh NPAMBIX U IJI0cKocTel (17 1)

[TapannensHOCTh TPSAMBIX, MPAMOM W IUIOCKOCTH. B3anMmHOE pacrnoyiokKeHHe MpsSMbIX B
MPOCTPAHCTBE. YTON MeXIy AByMms mpambiMu. [lapamnensHocTh mockoctel. Terpasap u
napasuieNenumnel.

[TapannensHOE MPOEKTUPOBAHUE. OpToroHanibHOE MPOEKTUPOBAHUE. [Lmomans
OPTOTOHAJILHOM  MPOEKLIHWH MHOrOyrojibHHKa. M300paxeHne MPOCTPAHCTBEHHBIX  (QUTYP.
[lenTpanbHOE TPOEKTUPOBAHUE.

Crenennast pyHkuus (18 u)

[Mousitne QyHKIMH, ee 00IaCTH ONMpeaeIeHNsT U MHOXecTBa 3HaucHuit. Dynkuus Yy = X", rae
n &, ee cmoiictBa u Tpaduk. [loHsTHe KOpHS cTemeHW n>1 W €ro CBOWCTBA, TIOHSTHE
apudmernyeckoro kopHs. [loHsTue creneHu ¢ palroHaIbHBIM MOKAa3aTelIeM, CBOICTBA CTEIEHU C
paunnoHanbHBIM NoKazareneM. [lonsatue o nmpeaene nocnepoparenbHocTU. CylleCTBOBaHUE Ipeesia
MOHOTOHHOM M OTPaHUYEHHOU NOCIIEI0BATEIBHOCTU. TeopeMbl 0 Npeaenax nocaea0BaTeIbHOCTEN.
[lepexon k mpenenaM B HepaBeHCTBaX. JIMHA OKPYKHOCTH. M IUIOIIA[b Kpyra Kak Hpeaesibl
nocieaoBarenbHoCTel. Psiapl, OeckoHeuHasi reoMeTpuueckas mnporpeccus U ee cymma. dwmcio e.
[TonsiTe cremneHu c JAEeWCTBUTENBHBIM Noka3aTeneM. [lokazaTenbHas (yHKUMs, €€ CBOICTBa U
rpadux.

IMepnieHAMKYJISIPHOCTDH NPsIMOii ¥ TUIOCKOCTH (20 1)

[lepneHMKYISIPHOCTD IIOCKOCTEN, IPU3HAKU U CBOMCTBA. llepneHaAuKyIsspHOCTE IpsAMO U
IJIOCKOCTH. JIBYrpaHHbBIN YTOJl, TMHEHHBIN YroJl ABYrpaHHOTo yria. llepnenaukyisp u HakJIIOHHBIE.
Yroa mexay npssMou U II0CKOCTBIO.

Paccrosnus ot TOukM A0 MmIOCKOCTH. PaccrosiHne oT mpsAMoil 10 MIOCKOCTH. PacctostHue
MEXKy NapaJlJIeIbHBIMU TUNIOCKOCTIMU. PaccTosiHME MEX Ty CKPEUTUBAOIIMMUCS MPSMBIMU.

Jlorapudmuyeckas pynkums (19 yacos).

Jlorapupm umncna. OcHoBHoe Jorapudmuyeckoe ToxkaAecTBO. Jlorapupm npousBeaeHus,
YacTHOTO, CTENEeHM, TMepexo] K HOBOMY OCHOBaHHUIO. JlecATHYHBII W  HaTypaJbHBIN
norapu¢msl. [IpeoOpazoBaHue BEIpaXeHUH, coAepKaIUX JOrapupMBbl.

Jlorapudmuueckast pyHKIMs, €€ CBOICTBA U rpaduK.

IMoka3aTeabHas ¢pynkuus (17 gacon)

[Toxa3zaTenpHbIe U JJOTapUPMUUYECKHE YPAaBHEHHS U HEPABEHCTBA UM METObI UX PEIICHHS.

Mmuororpanauku (20 1)

Bepuunbl, peOpa, rpaHu MHOrorpaHHuka. PasBepTka. MHororpaHssle yribl. Beimykibie

MHororpasHuku. Teopema Oiinepa.
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[Ipu3ma, ee ocHoBaHus, OOKOBBIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTh. [Ipsimas u
HakJIOHHas npusMma. [IpaBunbnas npusma. [apamnenenunen. Kyo6.

[Mupamuna, ee ocHoBaHHe, OOKOBbIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTH. TpeyronbHas
nupamuja. IIpaBunpHas nupamuga. YcedeHHas nupaMua.

Cummerpun B KyOe, B mapajuiefienumnese, B npusmMe u nupamuje. [loHsTue o cuMMeTpuu B
IpocTpaHcTBe (LIEHTpaIbHasl, OceBasi, 3epKajibHas). [I[pumepbl CUMMETPHUI B OKpYXKaIOIIEM MUDE.

Ceuenust MHOrOrpannuka. [locrpoenue ceuenuii.

[IpencraBieHre O MpaBWIBHBIX MHOTOIpaHHUKAxX (TeTpa’ap, KyO, OKTa’ap, JOJEKa’aAp U
HUKOCAdIP).

Tpuronomerpuueckue ¢popmyJbi (26 1)

[Tonstue yrina u ero mepbl. Paguannast mepa yrina. OnpezaeneHue CUHyca U KOCHHYca yriia u
ycia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO [UIsi CHHyca U KocuHyca. IloHdatus
apKCHHYCa, apKKOCHHYCA.

Omnpenenenne TaHreHca M KoTaHreHca yria. OCHOBHbIE TPUTOHOMETPUYECKHUE TOXKIECTBA
JUIS TaHT€Hca U KoTaHreHca. [IoHsTHe apKkTaHTeHca U apKKOTaHI€HCa.

CuHyC, KOCUHYC M TQHT'€HC CyMMBbl U Pa3HOCTH ABYX apryMeHTOB. DOpMysbl NMPUBEACHUS.
CuHyc M  KOCHHYC  JBOWHOrOo  apryMmeHta. @opmyiabl  IOJOBHHHOTO  apryMeHTa.
[IpeoGpa3oBaHre CyMMBbl TPUTOHOMETPUYECKHX (DYHKIMH B MpPOU3BEIEHUE U IPOU3BEACHUS B
cymMMy. BplpakeHue TpUrOHOMETpHUYECKUX (QYHKLUHN uepe3 maHeeHc NOJOGUHHO20 ap2yMeHmA.
[IpeoGpa3oBaHye TPUTOHOMETPUYECKUX BBHIPAKEHUH.

Tpuronomerpuueckue GYHKIMHM, WX CBOWCTBA W TpaduKH, MNEPUOAUYHOCTb, OCHOBHOM
MEePUO/I.

TpuroHomerpuveckue ypaBHeHHsI 1 HepaBeHCTBa (27 yacoB).

Pemenne mpocTedmmx TpPUrOHOMETPUUECKUX YpaBHEHUNU. TpUTrOHOMETPUYECKUE YPaBHEHUS,
CBOJISIIIIHECS K MPOCTEUILIUM 3aMEHOM  HEHW3BECTHOTO. [IpumeHeHne  OCHOBHBIX
TPUTOHOMETPUYECKUX (GOopMyn Aisi pemieHus ypaBHeHUi. OIHOpoAHbIE ypaBHEHUs. Peuwenue
mpueconomempuyeckux Hepaeencmg. HepaBeHCTBa, CBOJAIIMECS K MPOCTEHIINM 3aMEHOM
HEHM3BECTHOTO. BBeieHHe BCIIOMOraTeIbHOTO yrila. 3aMeHa HEM3BECTHOTO =SiNX + COSX.

IToBTOpeHue Kypca reomerpu (3 1)
IToBTOpEHHE Kypca ajredpbl 1 MaTeMaTHYecKkoro anajausa 3a 10 kiaace (7 yacos).

2.1. Maremarnkall kiace
(6 yacoB B Hene10, Becero 198 yacon)

Tpuronomerpuveckue GpyHkuuu u ux rpadpuku (20 yacos)

Oynkuuu. O6nacTh onpeAeneHuss U MHOXkecTBO 3HaueHui. ['paduk ¢ynkuuu. [loctpoenue
rpadukoB  QyHKIUH,  3aAaHHBIX ~ pa3nUYHBIMH  cnocoOamu.  CBoiicTBa  (PYHKUMH:
MOHOTOHHOCTb, YETHOCTb M HEYETHOCTh, IEPHOIMYHOCTh, OTPAHUYCHHOCTH. [IpoMexyTKu
BO3pacTa- HHsS W YObIBaHHs, HAWOOJIbIIEE W HAMMEHBIIEE 3HAYCHUS, TOYKH OKCTpEeMyMma
(JlokaJILHOTO ~ MakcMMyMa W MHHUMYMa. ['paduueckas  wHTepnperamms.  [IpuMepbl
(YHKIIMOHATBHBIX 3aBHCUMOCTEH B peajbHBIX Ipolleccax u siBneHusx. [IpeodpazoBanus rpadukoB:
napajuleNbHbI  TEepeHOC, CUMMETPUST OTHOCHTENBHO OCel  KOOpAWHAT H  CHUMMETpPHUS
OTHOCHUTEIILHO Hayaa

KOOpAMHAT, CHMMETPHsI OTHOCUTEJIBHO MPSIMOM y==x , pacTsKeHME M CKaTHe BJOJIb OCeH
koopauHat. Ilonste o HempepblBHOCTH (QYHKIMHU. OCHOBHBIE TEOPEMBI O HEIPEPBIBHBIX
GyHKIUAX.

ITonstue o mnpenene ¢yHkuuun B Touke. lloBeneHue ¢yHKIMA Ha OECKOHEUHOCTH.
AcumntoTel. BepTukanmbHBlE M TOPHU30OHTaJbHBIE AaCHUMNTOTHI rpadukoB. ['paduku npoOHO-
JIMHEUHBIX (YHKIIUH.
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Cnoxunast QyHkuus (kommo3unus QyHkumid). BzaumHo oOpataeie ¢ynkuumu. OO6nacth
ompeneneHus U o0nacTh 3HaueHuil oOpaTHo# ¢pyHkuuu. I'paduk obpaTHo#t (pyHkiuu. Haxoxaenue
¢bynkuuu, oopaTHo# naHHON. OOpaTHBIE TPUTOHOMETPHUYECKHE (DYHKIIMU, MX CBOWCTBA U rpauKu.

BexTopnl (7 yacoB)

Bexropel. Moayne BekTopa. PaBeHCTBO BeKTOpoB. CIOKE€HHE BEKTOPOB M YMHOKEHUE
BekTOopa Ha uucno. Koopaunarsl Bekrtopa. KomruranapHbele BekTOpbl. Pasnokenuwe 1o Ttpem
HEKOMILJIaHAPHBIM BEKTOPaM.

MeTtoa koopauHat B mpocTpancTse (16 yacoB)

JlexapTOBbl KOOpAMHATBHI B mpocTpaHcTBe. Dopmysa pacCTOSHUS MEXKIY ABYMsI TOUKaMH.
VYpaBuenus chepsl u mwiockoctu. Popmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH.

Yron mexnay Bekropamu. CkansipHoe Ipou3BelieHHE BEKTOpoB. KosuiMHeEapHbIE BEKTOPBHI.
Pa3noxxeHne BekTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOPAM

IMpousBoaHasi u ee reoMeTpUYecKuii cMbIcJ. (22 YacoB).

[TonsiTe o mpon3BogHOW (YHKIMU, GU3UYECKUN U TE€OMETPUUYECKUI CMBICI MPOU3BOJAHOM.
VYpaBHeHue KacareidbHOM K rpaguky ¢yHKuuu. IIpom3BogHblE  CyMMBI,  Pa3HOCTH,
MPOM3BEACHNUA M 4YacTHOro. IIpon3BoaHbIE OCHOBHBIX AJIeMEHTAapHBIX (yHKIuUH. [IpomsBojHbIe
CIIOXHOW u oOpatHoM ¢yHkuui. Bropas mnpousBonHas. IlpuMeHeHune npPOU3BOJHON K
UCCleoBaHUI0 (QYHKIUI U MOCTpoeHuto rpadukoB. Vcnonb3oBaHue MpOU3BOAHBIX MPH PELICHUH
YpaBHEHUH W HEPaBEHCTB, MpPH PEIIEHUH TEKCTOBBIX, (PU3NUYECKHX M T'€OMETPUYECKHX 3ajad,
HaX0XJICHUH HauOOJbIINX U HAUMEHBIINX 3HAYSHUH.

Ipumenenne npou3BoOAHOI K HccaenoBannio Gpyukuuii (18 yacos).

[Ipumepbl HCIMOJIB30BAHUS TPOUZBOJHOM Ui HAXOKJIEHUS HAWIy4IIero pelieHus B
NPUKIAIHBIX 3anadax. HaxoxzaeHuwe ckopocTd [ mpolecca, 3adaHHOTO (opmynol wiu
rpadukoM. Bropas mponsBoaHas ¥ €€ GU3NUECKUA CMBICIT.

Tena u noBepxHocTu Bpamenus (16 yacos).

Humuaap u koHyc. YcedeHHBI KoHyc. (OcCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTH,
oOpa3yromas, pazBepTka. OceBble CEUeHUs U CEUSHHUsI MapalieIbHbIE OCHOBAHHUIO.

Map u cdepa, ux ceyeHus. Imnunc, rumnepOosia, mnapadojia Kak CEYEHHs KOHYca.
Kacarenbnast mnockocts k cdepe. Chepa Bnucannas B MHororpanHuk. Cdepa onucanHas 0KOJo
MHOTOTpaHHUKA.

Hunuaapuyeckue 1 KOHMYECKHUE TOBEPXHOCTH

Hurerpain (20 yacos).

[Inomane KpuBOJWMHEWHOW  Tpamenwu. [loHsATHe 00  ompeaeneHHOM  WHTErpaje.

[lepBooOpa3znas.  IlepBooOpasHbie  sneMeHTapHbIX  (yHkuui.  IIpaBuna  BbluMcIeHHS
nepBooOpaszubix. Popmyna Heiortona-Jleitonuna. [lpumepsl mpuMeHeHus WHTErpana B (Qu3MKe U
TEOMETPHH.

O0BbeMbI T U IJIOIIAAN UX oBepxHOcTedl ( 17 yacoB)

ITousitue 06 00beMe Tena. OTHOIIEHHE 00BEMOB HOJOOHBIX TE.

dopmyiel 00beMa Ky0a, IPSIMOYTOJIBHOTO TapaJljIeICIUIIe a, IPU3MBbI, [HIUHAPa. DopMyITbl
obbemMa mupamMuIbl U KoHyca. DOpMynbl IUIOMIAJM TOBEPXHOCTEH LWIMHIpa M KOHYCa.
dopmynsl 00beMa I1apa v miomaan chepsl.

DaemMeHTbI KoMOuHaTOpPHKH (11 yacos)

3HaKoOMCTBO ¢ BeposiTHOCTHIO (16 yacoB).Ctarucruka (8 yacos).

TabnuuHoe u rpaduueckoe NpeACTaBIEHUE MAHHBIX. UHCIOBBIE XapaKTEPUCTHKU PSIOB
JIAHHBIX.

[Toouepénuplii W OJHOBpEMEHHBIM BBIOOP HECKOJIBKHX DJJIEMEHTOB M3 KOHEYHOTO
MHOJKECTBA.

DneMeHTapHbIe U CIOXKHBIE COOBITHS. PaccMOTpeHHME cIy4aeB W BEPOSTHOCTh CYMMBI
HECOBMECTHBIX COOBITHH, BEPOSITHOCTh MPOTHBOIIOJIOXHOTO cOObITHS. [loHSATHE O HE3aBUCUMOCTH
coObITHIA. BepOSITHOCTh U CTATHCTUYECKAsI YaCTOTA HACTYIUICHUS COOBITHSI.
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IMoBTOpeHue Kypca anaredpsl W MaremaTumdeckoro anaimmsa (17 ugacos). [loBTopenme
Kypca reomerpus (14 yacos).

Il. TemaTHYeCcKOe NIJIAHUPOBAHHE

Aaredopa u Hayana anamm3a Kumace: 10 -11 (268 yacos)

Ne HaszBanue Tembl Kou-Bo N3 Hux
4acoB
K/p
10 kaace

1 [ToBTOpenue 9 xmace 4
2 JleficTBUTENBbHBIE YKCTIA 18 1
3 CrenenHas QyHKIMS 18 1
4 [TokazarenbHas pyHKIUSA 17 1
5 Jlorapudmuueckas GyHKIUSL 19 1
6 Tpuronomerpuueckue Gopmysbl 26 1
7 TpuronomerpuieckueypaBHEHH 27 1
8 [ToBTOpeHHE 7

Uroro 136 6

11 knacc
9 TpuronomerprudeckueH yHKIIUHA 20 1
10 [IpousBoHas U €€ TeOMETPUIECKUN CMBICIT 22 1
11 [IpuMeHeHre MPOU3BOTHOM K UCCIICIOBAHHIO 18 1
byHKIUN

12 HHuterpan 20 1
13 DOneMeHTbl KOMOWHATOPUKHU 11 1
14 3HaKOMCTBO C BEPOSITHOCTHIO 16 1
15 Cratuctuka 8 1
16 Htorosoe moBTopeHne 17

Hroro 132 8

3.1 T'eomerpusi Kimace: 10 -11 (134 uaca)
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Ne HaszBanue Tembl Kou-Bo N3 Hux
4acoB
K/p
10 kaacc
1 BBEJIEHUE B crepeomeTrpuio 8
2 [TapamienpHOCTE NPSAMBIX U IIJIOCKOCTEN 17 2
3 [lepneHIUKyYIIPHOCTD MPSIMBIX UIUIOCKOCTEN 20 1
4 MHororpaHHUKH 20 1
5 HtoroBoe moBTOpEHUE 3
Hroro 68
11 kanace
5 Hunuuap, KOHYC | map. 16 1
6 OOBeMsI Tel. 17 1
7 BekTopsl B mpocTpaHCTBE 6 1
8 Mertona KoopauHaT B 13 1
MIPOCTPAHCTBE.
9 Hrorosoe noBTOpeHuE 14
Hroro 66
MKOY ;
MopnucaHo UMPpPoBOI NOANUCHIO:
"KAMDbBILLETCKAA MKOY "KAMBILLIETCKAR COLL"
COLU" [ata: 2021.09.27 17:12:17 +08'00
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