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IHosicHuTeILHAA 3aIIUCKA

Pabouas mporpamma no ydeOHomy mpenmery «MaTemaTuka: anredpa W Havajla MaTeMaTUYECKOTO
aHaJN3a, FTEOMETPHUS» COCTaBJICHA!
® B COOTBETCTBUM C TOJOXKEeHUsAMU DenepalbHOrO TOCYJAapCTBEHHOTO 00pa3oBaTeIbHOrO
CTaHjaapTa cpeaHero oouiero oopazoBanus (npukas Munucrepcrsa oopazoBanus 1 Hayku PO ot
17.05 2012 1. Ne413);
® Ha OCHOBE MPUMEPHON MPOrpaMMbl CpeHero oluiero oOpa3oBaHMs, 0JOOPEHHON pelIeHHEM
®denepanbHOrO y4eOHO-METOIUYECKOT0 00BEIUHEHUS 110 001IeMy 00pa3oBaHMIO (IIPOTOKOJ OT
28 utons 2016 r. Ne 2/16-3);
® HAa OCHOBE aBTOPCKOM IMpOrpamMMbI O alnredpe ¥ Havajgam maTemaTudeckoro aHamm3a 10-11 k1.
A.T. MopakoBuya (0a30BbIi YPOBEHB)
e Ha OCHOBE aBTOpCKOI mporpammsbl o reometpuun 10-11 kin.JI. C. Artanacss, B. @. byry3os, C.
b. Kagomues u ap.

I'1aBHOM 1eJIbIO IKOJIBHOTO 00pa30BaHUs SIBISCTCS pPa3BUTHE PEeOCHKA KaK KOMIIETEHTHOW JIMYHOCTH
IyTeM BKJIIOYEHHUS €ro B pa3jIUyHble BUJbl LIEHHOCTHON 4YEJIOBEYECKOH MAeATesIbHOCTU: ydyeOa, MO3HaHME,
KOMMYHHKAIH, PO(ecCHOHATLHO-TPYIOBOK BBIOOP, TMYHOCTHOE CAaMOCO3HAHUE, IICHHOCTHBIC OPUEHTAINH,
IIOUCK CMBICIIOB JKU3HEAEITeNbHOCTH. C 3TUX MO3ULMHA 00ydeHHEe paccCMaTpUBaeTCsl KaK IPOLECC OBJIA/ICHUS HE
TOJILKO OIPEJECICHHOW CYyMMOM 3HAaHMW W CHUCTEMOM COOTBETCTBYIOIIMX YMEHUH UM HAaBBIKOB, HO H
KOMIIETEHIUSMH.

W3yuenne mareMaTWKH B CTaplied MIKOJe Ha MPO(WIBHOM YPOBHE HANpAaBICHO HA JOCTH)KEHUE
CIEIYIOIIUX LeJIeii:

¢opmupoBanue mnpeacraBjeHuii 00 HIEAIX M MeTOAaX MaTeMaTUKHU; O MaTeMaTHKe Kak
YHHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOJIEIMPOBAHUS SIBJICHUM U IIPOLIECCOB;

OBJIaJileHHe YCTHBIM U THCbMEHHBIM MaTeMAaTHUYECKUM S3bIKOM, MaT€MaTHYECKHUMH 3HaHUSIMH U
YMEHUSAMH, HEOOXOJUMBIMH JJISI M3YYEHHs MIKOJIbHBIX €CTECTBEHHOHAYUHBIX NUCLHUIUIMH, JJIS MPOAOIKEHHS
o0Opa3oBaHMs U OCBOCHUS N30paHHOM CHEIMAIBbHOCTH HA COBPEMEHHOM YpPOBHE;

* pPa3BUTHeE JIOTHYECKOT'0 MBIIIICHUS, AITOPUTMUYECKOM KYIbTYphl, IPOCTPAHCTBEHHOT'O BOOOpaKEeHUS,
pa3BUTHE MATEMAaTUYECKOTO MBIIIJICHUS U UHTYULIMH, TBOPUECKUX CHOCOOHOCTEM Ha ypOBHE, HEOOXOAMMOM
U1 TPOAOJDKEHHMs] O0pa3oBaHMA U Ul CaMOCTOATENbHOM JeATeNbHOCTH B OOJAacTH MaTeMaTHKH M ee
MIPUJIOKEHUH B OyAylIel npoeccuoHanbHOM 1eATeIbHOCTH;

BOCIIMTaHHME CPEJCTBAMU MAaTEMaTUKHU KyJIbTYPbl JMYHOCTH: 3HAKOMCTBO C HCTOPHEN pa3zBUTHSA
MaTeMaTHKH, HBOJIIOLIMENH MaTeMaTHYeCKUX HJIeH, MOHUMaHWe 3HAYMMOCTH MaT€MaTUKH JJIsl 0OLECTBEHHOTO
rporpecca.

Copep:xanue 00pa3oBaHUs IO MaTEMaTHKE CTapIIeH HIKOJIBI U MaTepual, U3y4eHHbI B OCHOBHOM IIKOJIE,
pa3BHUBAETCA B CIEAYIOIINX HAIIPABICHUAX

e cucTeMaTH3allus CBEJCHHH 0 unciax; GopMUpPOBaHME MTPEICTABICHUM O paCIIMPEHUH YHCIOBBIX
MHOYECTB, KaK CIIoco0e MOCTPOEHUsI HOBOTO MaTEMAaTHUECKOT0 arnapara JUlsl pelleHus 3a1a4
OKpY’KaIOIlIero MUpa U BHYTPEHHUX 33/1a4 MaTeMaTUKH; COBEPILIEHCTBOBAHNE TEXHUKHU BBIYUCIICHUN;

e Pa3BUTHE U COBEPILICHCTBOBAHME TEXHUKH alreOpandecKux npeodpa3oBaHui, peleHUs] ypaBHEHHIH,
HEPaBEHCTB, CUCTEM;

e CHCTEMaTH3allMs U PaCHIMPEHHE CBEJICHUH 0 (PYHKIUAX, COBEPIICHCTBOBAHNE TPapUUECKUX YMEHHIA;
3HAKOMCTBO C OCHOBHBIMH HJIESIMH U METOJJaMU MaTEMaTH4YECKOr0 aHaJIN3a B 00beMe, TO3BOJISIIOIIEM
HCCIIEeI0BATh JIeMEHTapHbIe (PYHKIUHU U pelIaTh MPOCTEUIINE TeOMETpHUECKe, (PU3NYECKHE U IpyTHe
MIpUKJIaIHbIE 3a/1a4H;

e  Ppa3BUTHE NIPEACTABICHUN O BEPOSATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B OKPY)KAIOILIEM MUDE;

e (opMupoBaHHe CIOCOOHOCTH CTPOUTH U UCCIIEA0BATh IPOCTEHIIINE MATEMATUYECKHUE MOJIEIU TTPU
pELIeHNN IPUKJIAHBIX 33a4, 331a4 U3 CMEXHBIX TUCIUIUINH.



Ilnanupyemble pe3yJibTAaThl OCBOEHHS Y4eOHOI0 NpeaMeTa

ba3oBblii ypoBeHb
«IIp061eMHO-PYHKIMOHATbHBIE Pe3YJIbTAThD)

Pa3zpgen

|. BoINyCKHUK HAYYHUTCSA

I11. BoIMyCKHUK MOJYYUT BO3MOKHOCTH
HAYYUTHCS

Ilean ocBoeHMSsI

HJ’IH HUCIIOJBb30BaHUs B HOBC@,HHGBHOﬁ

,ZZJZE paszeumusl MoliUl1eHUA, UCNOTb306AHUA 6

npeamera JKU3HHM M 00CCIICUCHHS BO3MOXKHOCTH NOBCEOHEBHOU HCUHU
YCHENTHOTO MPOJOJIKEHUS 00pa30BaHusl | U obecneueHus 603MONCHOCMU YCNEeUHO20
T10 CIICIIUAILHOCTSM, HE CBSI3aHHBIM C npoOooJIdICEeHUsL 00PA3068AHUS NO
MPUKJIATHBIM UCIIOJIB30BaHUEM CNeyuanbHOCMAM, He C8A3AHHBIM C
MaTeMaTHUKH NPUKTIAOHBIM UCHONb308AHUEM
mamemamuKu
TpedoBanus Kk pe3yabTaTtam
dnemenmul Ol‘IepI/IpOBaTB Ha 6a30BOM YpPOBHE — Onepupogamb NOHAMUSIAMU. KOHEUHOoe
meopuu MTOHATHSAMH: KOHEYHOE MHOICECMB0, aneMeHm MHOdICecmaa,
MHOIICECME U MHO>KECTBO, 3JIEMEHT MHOKECTBA, NOOMHOIICECNEO, nepeceuenue u
MamemMamuyecKou MMOAMHOXKECTBO, ICPECCUCHUC U o0bveounenue MHOIHCECMB, Yucioevle
J102uKuU 00bEIMHEHNE MHOXKECTB, MHOJCECMBA HA KOOPOUHAMHOU NPAMOL,
YHCIIOBBIC MHOYKECTBA Ha ompe3ox, unmepesar, NoJIyUHmepeal,
KOOP/IMHATHO MPAMOii, OTPE30K, APOMEJCYMOK — C  GbIKOJLOMOU — MOUKOL,

UHTEPBAI;
OIepUpOBaTh Ha 0A30BOM YPOBHE
HOHSTHSMU: YTBEPIKIACHUE,
OTpHULIAHUE YTBEPKACHHS,

UCTUHHBIC U JIOXKHBIC
YTBEPXKICHHS, TIPHUNHA,
CJIEZICTBHE, YaCTHBIN CITyyan
o0I11ero yTBepKAeHus,
KOHTPIIPUMED;

HaXOJHTh TIepeceueHHe 1
00beIMHEHNE ABYX MHOXECTB,

MMPpEaACTaBJIICHHBIX Fpa(l)I/I‘leCKI/I Ha

YHUCIIOBOU MPSIMOM;
CTPOUTH HA YUCIIOBOM MPSAMOU
MMOJMHOKECTBO UHCIIOBOTO
MHOKECTBA, 3aJJaHHOE
MPOCTEUIINMH YCITOBUSIMU;

Ppacrio3HaBaTh JIOKHBIC YTBCPIKICHUA,

OLIMOKHU B pacCyXJI€HUsX,
TOM YHCJIE C UCTIOIb30BAHUEM
KOHTPIIPUMEPOB.

B noeceownesnoui sxcusnu u npu
u3yueHuU Opyaux npeomMemos:

—  HCIOJIb30BaTh
MHOXeECTBa Ha

MPOLECCOB U SIBJICHUI;
— IPOBOIUTH

paccyXIeHus B

IIOBCEIHEBHOM XU3HU

YHUCJIIOBBIC
KOOPJIMHATHOM
IPSIMOM Il OIIUMCAHUsS PEaIbHBIX

JJOTHUYCCKUC
CUTYyalludgX

epaguueckoe npeocmasienue MHONCECME
HA KOOPOUHAMHOU NIOCKOCIU,
ONepupoamb NOHAMUAMU. YMEEPIHCOEHUE,
OMpUyarue YmeepiucOeHus, UCMUHHblE U
JIOJICHBLE VMBepHCcOeHUs, npuYUHaQ,
creocmseue,  YACMHBINL  CAyYaAl  00wWe2o
VIMBEPIHCOeHUsl, KOHMPHpUMEp;

npoeepsimv  NPUHAONIEHCHOCMb  dNIeMEeHMA
MHOJICECmBY;

Haxooums nepeceyeHue U 00veOUHeHUe
MHOJICECS, 8 MOM HUCTe NPEeOCMABIEHHbIX
epaghuuecku Ha UYUCIOB0U HNPAMOU U HA
KOOPOUHAMHOU NIOCKOCTU,

npoBooUmMsb O0KA3AMENbHble DACCYHCOCHUS.
onst 000CHOBAHUS UCMUHHOCIU
VYMBepAHCOeHUII.

B noeceonesnoil scuznu u npu uzyueHuu Opyux

npeomemos:
UCNONb306AMb  YUCTIO8bIE MHOJNCECMEA HA
KOOPOUHAMHOU npAMou u Ha

KOOPOUHAMHOU NAOCKOCMU Ol ONUCAHUSA
PeanbHuIX NPOYECcos U AGNEeHUL,

npoBoOUMb 00KA3AMENbHblE DACCYHCOCHUS.
8 CUmMyayusx no8CEeOHEBHOU JCU3HU, NpU
peuteruy 3a0a4 u3 opyaux npeomemos




Yucna u
GbIPAXCEHUA

OmnepupoBatb Ha 0a30BOM YpOBHE
HNOHATHUSIMU: LIETIO€ YHCIIO,
JITUMOCTb YuCell, 0ObIKHOBEHHAs
IpoOb, necsaTHYHas 1poob,
palKoHaIbHOE YUCIIO,
npuOMMKEHHOE 3HAUYEHUE YncIa,
4acThb, J10J151, OTHOIIEHUE,
IPOIICHT, MOBBILIICHUE U
IOHMKEHUE HA 3aJJaHHOE YHCIIO
MPOIIEHTOB, MACIITa0;

OIlepUpOBaTh Ha Oa30BOM YpOBHE
MOHSITHSIMHE: JIOTapU(M YUCIIa,
TPUTOHOMETPHUECKAst
OKpPYXHOCTb, I'pajlyCHasi Mepa
yIiia, BeJIMYMHA YIIIa, 3aJaHHOTO
TOYKOM Ha TPUTOHOMETPUYECKOMN
OKPY>KHOCTH, CUHYC, KOCHHYC,
TAHT'€HC U KOTAaHI€HC YTJIOB,
MMEIOUIUX TPOU3BOJIbHYIO
BEJIMYMHY;

BBITIOJIHATH apU(PMETUIECKHE
JeMCTBUSA C LEIBIMU U
panMoHaATFHBIMU YUCIIAMH,

BBINOJIHATH HECIIOXKHBIE
npeoOpa30BaHUsI YUCTOBBIX
BBIpa)KEHUI, cofiepKalux
CTENEeHH Yucell, TU00 KOPHU U3
qucen, 0o Jorapudmsl yuce;

CpaBHMBATh pallOHaJIbHbIE YKCIa
MEXy COOO0M;

OLICHUBATh U CPaBHUBATH C
palMOHATBHBIMH YU CIIAMU
3HAuUEHUS 1eJIbIX CTENeHEN YKced,
KOpHEH HaTypalabHOU CTEIICHU U3
YKCell, JIOrapu(pMOB UUCEN B
HPOCTHIX CITy4asix;

n300paXxkaTh TOUKAMH Ha YUCIOBOM
IpSMOI LIeNble U paliOHAJIbHBIE
YHCIa,

n300pakaTh TOUKAMHU HA YUCIOBOM
IIPSIMOM LIEJIbIE CTENIEHN YHCEIL,
KOPHHU HATypaJIbHOM CTETeHU U3
yHcell, JIorapuMbl YCell B
IPOCTHIX CIIy4asix;

BBITIOJTHATH HECIIOKHBIC
npeoOpa3oBaHus HEIbIX U
JTPOOHO-paIIMOHATBHBIX
OYKBEHHBIX BBIPAKCHUH;

BBIpa)XaTh B MPOCTEHIINX CIIydasx U3
pPaBEeHCTBA OAHY MEPEMEHHYIO
yepes JApyrue;

BBIUUCIISATH B MPOCTBIX CIyYasix

C60600H0 onepuposamv NOHAMUAMU. YeJloe
Yucio, O0enUMoCmy ducel, OObIKHOBEHHAS
0pobb, Oecsaimuunas Opodb, PAYUOHATbHOE
Yucno, NpUbIUNCEHHOe 3HaAYeHue Yucia,
yacms,  00is, OMHOUlEHUe,  NPOYEHM,
nosvlleHue U NOHUNCEHUe HA 3A0aHHOe
YUCTIO NPOYEHMO8, MACUMAD;

npueoOUmMd  NpuUMepsbl  Yuceil ¢ 3A0aHHbIMU
ceoticmeamu OenUMoCmu;

onepupoeamv NOHAMUAMU. JI02APUPM YUCIA,
MPUSOHOMEMPUYECKasl OKDYHCHOCD,
paouannas u  epadycHas mepa  yenua,
8eUYUHA  Yeld, 3A0aHHO20 MOYKOU Ha
MPULOHOMEMPUUECKOT OKPYIHCHOCMU,
CUMYC, KOCUHYC, MAH2SEHC U KOMAH2EeHC
Venos, umMerowux Npou3BONbHYIO BEIUYUHY),
yucna e u m;

BbINOIHAMb apumemudecKkue Oeticmsus,
couemas ycmHule U NUCbMEHHble NPUeMbl,
NpUMeHsisi npu HeoObX0OUMOCmuU
8bIYUCTUMENbHBIE YCMPOUCMEA,

Haxooums 3Ha4enust KOpHs HamypaibHou
cmenenu, cmenexu ¢ payuoOHAIbHLIM
nokaszameinem, 102apugma, Ucnoib3ys npu
HeobX00UMOCMU 8bIYUCTIUMENIbHBLE
ycmpoucmea;

NOIb308AMbCI OYEHKOU U NPUKUOKOU NPU
NPAKMuUYecKux paciemax,

nPOBOOUNb NO U3BECMHBIM PopMyIam u
npasuiam npeoopaso8arus 0YKEeHHbvIX
8bIPAdNCEHUL, BKIIOYATOWUX CIENeHU,

KOpHU, 102apugmul u
mpuzoHomMempuieckue yHKyuu,

HAxXo0ums 3HaA4eHUsl YUCT0BbIX U OVKBEHHBIX
8bIPAdNCEHUL, OCYIUECEs He0DX00UMbLEe
NnOOCMAaHOBKU U NPeodpa3068aHus;

—  uzobpadcamo cxemamuyecku yeor,
BENUHUHA KOMOPO2O GbIPANCEHA 6 2PAdyCcax
U paouaHax,

— ucnonv3o8amv  Npu  peuleHuu - 3a0ay
mabnuyHvle 3HaAYeHus

MPULOHOMEMPUUECKUX PYHKYULL YeT08;
—  BLINONIHAMbL NepPeso0 GeIUYUHbL Yeld U3
PAOUAHHOLL Mepbl 8 2PA0YCHYIO U 0OPAMHO.

B noeceonesnoil scuznu u npu uzyueHuu Opyux
VUEOHBIX NPEOMEMOB.

BbINOIHAMY OCUCMBUSL C YUCTOBLIMU OAHHBIMU
npu peulenuy 3a0a4 NpaKmuyecKo2o
xapakmepa u 3a0a4 U3 paziuyHblx
obaacmett 3HAHUL, UCNOIb3YSL NPU
HeoOX00UMOCMU CNPABOYHble MANEPUATbL U




3HAYEHUs YUCIIOBBIX U OYKBEHHBIX
BBIPAKECHUM, OCYILECTBIISSA
HE00X0/1MMbI€ MOACTAaHOBKH U
npeoOpa3oBaHMUS;

n300pakaTh CXeMaTUYECKU yroJ,
BEJIMYMHA KOTOPOTO BBIPAYKEHA B
rpagycax;

OLICHUBATh 3HAKU CUHYCA, KOCUHYCA,
TaHI'€HCAa, KOTaHIeHCa
KOHKPETHBIX YIJIOB.

B nosceonesnoti srcuznu u npu
usyuenuu opyaux yueOHulx

npeomemos:

BBITIOJIHATh BBIYHCIICHUS pu
pelmeHun 3agad  [MpakTHYECKOro
XapakTepa,

BBIIIOJIHATH MPAKTUYECKHE PACUETHI C
HCIIOJIb30BAaHUEM npu
HE00X0AMMOCTH CIPaBOYHBIX
MaTepUajIoB M BBIYUCIUTEIBbHBIX
YCTPOUCTB;

COOTHOCUTh pEaJIbHbIE  BEIMYUHBI,
XapaKTepUCTUKU 00BEKTOB
OKpYKalIllero  Mupa C  HX
KOHKPETHBIMU YK CIOBBIMU
3HAUEHUSIMU;

HCIIOJIb30BAaTh METOJbl OKPYIJIEHUS,
NPUOJIMDKEHUST W TPUKHUIKU TIPU
pElIEHUH MPAKTUYECKUX 3ajad
MMOBCETHEBHOM KU3HH

B8blHUCIUMETIbHbLE ycmpodcmea;

oyeHuesams, CpasHueantb U UCnNO1b306antb npu

peuteHuy NPaKkmu4eckux 3a0a4 4uciossie
3HAYeHUs PeanbHblX 6eIUYUH, KOHKDEMmHble
YUCI08ble XapaKmepucmuku 00beKmoa
OKpYHCaIOUie2o Mupa

Ypasnuenusa u
Hepagencmea

Pemrate nuHelHbIE YpaBHEHUS U
HEPaBEHCTBA, KBaJIpaTHbHIE
YpaBHCHUS,

pemiate jgorapudMuyeckre
ypaBHenus Buja l0g a (bx +¢) =d
¥ TIPOCTEHINNE HEPABEHCTBA BUIA
logax<d;

peliaTh moKa3aTeIbHbIC YPABHCHHS,
Buma a”*°=d (rae d MOXKHO
MPEJICTAaBUTH B BUJIC CTEIICHU C
OCHOBaHHUEM &) U MPOCTEUIITNE
HepaBeHcTBa Buga &' < d  (rae d
MO>KHO MPEJCTaBUTH B BHJIC
CTETICHU C OCHOBAHUEM a);.

MIPUBOJIUTH HECKOIBKO TIPUMEPOB
KOpHEH POCTEUIIEro
TPUTOHOMETPHUYECKOTO ypaBHEHUS
BHJA: SinX=4a, COSX=a, IgXx =
a, ctg X = a, rae a — TabauyHoe
3HAYEHUE COOTBETCTBYIOIIECH
TPUTOHOMETPHUECKON (PYHKIIHH.

Pewams payuonanvuvie, noxazamenvHule u
Jocapugmuyeckue VpasHenus u
Hepaeencmaa, npocmetiuiue
UppayuUoOHaIbHble U MPULOHOMEMPUIEecKUue
VPABHEHUs, HePABEHCMBA U UX CUCTNEeMbl,

UCNONb306AMb MEMOoObl peuterus ypagueﬂuﬁ:

npugeoeHue K 8udy «npouzgedeHue pagHo
HYTIIO» WU «4ACMHOE PAGHO HYI0Y, 3AMEHA
nepemMeHHbIX,

UCNONB308AMb MEMOO UHMEPBAN08 OIS

peweHuss HepageHcms;

ucnonv3oeams  epaguyeckutl. mMemoo 0.
NPUOTUNCEHHO20 ~PeUeHUs.  YPAGHEeHUll U
HepaseHcma,

uzobpaxcamov HA  MPULOHOMEMPUUECKOU
OKDYHCHOCMU ~ MHOJHCECMB0  peuleHutl
npocmeuuux MPUSOHOMEMPUUECKUX

VPaBHeHUll U HEPABEHCME,

8bINOJIHAMbL OMOOP KOPHeU YPAGHEeHUl Ulu
peweHuli HepageHcme 6 COOMEemcmeuu ¢
OONOIHUMENbHLIMU VCLOBUAMU u




B nosceonesnoti srcuznu u npu
usyueHuu opyaux npeomemos.

— COCTaBJISTh M pellaTh YpaBHEHUS
U CHCTeMBl ypaBHEHUU TIpu
peleHUH HECIIOKHBIX
MPAKTUYECKHX 3a7a4

OcPaAHUYEHUAMU.

B nosceonesnoui oxcuznu u npu usyuenuu opyaux

VUeOHbIX NPeOMemos:

cocmasnams U pewamsv  YPAGHEeHUs,
cucmemvl YpAaeHeHUll U HepaseHCcmed npu
peuteHuu 3a0au opyeux  yueOHbIX
npeomemos;

UCNONIL306aMb  YPAGHEHUS U HePABEeHCMEd
onsl nocmpoeHus u uccne0o8anus
npocmenuux MamemMamuieckux mooesel
PEeanvbHblX  cumyayuil  Uiu  NPUKIAOHbIX
3a0ay,

yMemsv UHMEPNpemupo8ams — NOAY4eHHblU
npu peuwlenuu ypasHeHusl, HepageHcmea unu
cucmemvl  pe3yibmam, OYEHUBAMb €20
npasoonooobue 6 KOHmeKcme 3a0aHHOU
peanvHou  cumyayuu Ui APUKIAOHOU
3a0ayu

Dyukyuu

OnepupoBarb Ha 0a30BOM YpOBHE
TOHSATHSIMH: 3aBHCUMOCTh
BEJIIMYMH, (QYHKLUS, apryMEHT U
3HaueHue  (QyHKOHH, OO0JIACTh
ONpeNeNIeHuss U MHOYKECTBO
3HaueHuN  QyHKUMH, rpadux
3aBUCUMOCTH, Trpaduk QyHKINH,
HyTH  (QYHKOUH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, BO3pacTaHHe
Ha  YHCIOBOM  IPOMEXYTKE,
yObIBaHUE Ha YHCIOBOM
MPOMEXKYTKE, HaubOoJbplllee U
HalMEHblllee 3HaueHue (GYHKLIUU
Ha  YHCIOBOM  IPOMEXKYTKE,
nepuoiniecKas byHKLHSA,
NEpUOI;

ornepupoBath Ha 0a30BOM YypOBHE
MOHATHSAMH: TIpsiMasi ¥ oOpaTHas
PONOPLUHUOHATIBHOCTD JIMHEHHAs,
KBaJ[paTH4YHAas, JIorapuMuIeckas
U ToKazaTenbHas  (QyHKIMH,
TPUTOHOMETPHUYECKHE (DYHKIIHUH;

pacro3HaBaTh rpaduxu
AJIEeMEHTApHBIX (PYHKIMNA: TpsIMON
u oOpaTHO#
MPONOPIIMOHATBHOCTH, JIMHEHHOM,
KBaJIpaTUYHOM,
Jorapumuyeckoin "
[I0Ka3aTeIbHON byHKIUH,

TPUTOHOMETPUUECKUX (YHKIIHIA;
COOTHOCUTH TpaduKH SIIEMEHTapHBIX

GyHKIMA: TpsSIMOH W 0OpaTHOMH

MPONOPLIMOHATIBHOCTH, JIMHEHHOM,

OI’ZQPMPOGGWH) NOHAMUAMU. 3ABUCUMOCIMb

genuyuH, YyHKYus, apeymenm u sHaueHue
@yHKkyuu, obnacme onpeodeneHus u
MHOIHCECB0 3HAYEHUN PYHKYUU, epaduK
3asucumocmu, epapux yukyuu, Hyu
@YHKYUU, RPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACTAHUE HA
YUCTO080M NPOMeEdNCYMKe, YObleanue Ha
YUCTI0BOM NPOMEINCYMKE, HAUOOIbULEE U
Haumenbulee 3Havenue GyHKyuu Ha
YUCTIOBOM NPOMEICYMKE, NePUOOUYECKAs
@yHKyus, nepuoo, YemHasn u HeuemHas

@yHryuu;

onepupoeambsv NOHAMUAMU. NPAMAS U

06pamHas nNPONOPYUOHATLHOCHID,
JIUHENHAs, K8AOPAMU4HAas,
Jlo2apugmuieckas u nokazamenibHas
@yHKYUuU, mpucoHomempuiecKue QyHKyuu,
onpedensimv  3HAYeHue  QYHKYuu  no
3HaAYeHul0  apeymenma npu  PAIUYHBIX
cnocobax 3a0anusi PyHKyuu,

cmpoums epaguKu U3yYeHHbIX QYHKYUL,

ONnUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX

CYUAsX no ghopmyie nogederue u ceolcmea
@yHKYULl, HAX00UMb NO 2pAPuUKy GYHKYUU
HAubOIbLUIUE U HAUMEHbLUIUE SHAYECHUS,

cmpoums 3cKu3 epagura Gyukyuu,

yooesnemaopsouel npusedeHHOMy Habopy
VCI08ULL (NPOMENCYMKU
803pacmarnusl/yovieanus, 3Haverue PyHKyuu
8 3a0aHHOU MOUKe, MOUKU IKCIMPEMYMOS,
acumnmomol, HYIU QYHKYUU U M.O.);

peutams ypasHeHUAl, npocmeﬁwue cucniemnsl




KBaJ[paTUYHOM,
JorapupMHUECKON u
MoKa3aTeJIbHON GyHKIHH,

TPUTOHOMETPUYECKHUX (YHKIIHH ¢
dopMmynaMu,  KOTOPBIMH  OHH
3aJ1aHbl;

HaxOJUTh O TpaduKy MpUOIKEHHO
3HaYeHUs (QYHKIUKA B 3aJaHHBIX
TOYKaX;

onpeneNaTh 1Mo rpaduky cBoOicTBa
byHKIMH  (HYJIH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, POMEKYTKU
MOHOTOHHOCTH, HAuOOJIbIIME U
HaMMEHBIIINE 3HAYCHUS H T.I1.);

CTpOUTH 3CKH3 Trpaduka GyHKIHUH,
YAOBJIETBOPSIOIICH
NPUBEJICHHOMY HA0Opy yCJIOBHUI
(MpOMEXYTKH  BoO3pacTanust  /
yObIBaHUS, 3HAUYCHUE (QYHKIMH B
3aJJaHHOM TOUKE, TOYKHU
IKCTPEMYMOB U T.]1.).

B nosceonesnoii  owcusnu  u  npu
usyueHuu opyaux npeomemos.
onpeAensaTh Mo rpadukaM CBOMCTBA

peabHBIX IIPOLIECCOB u
3aBUCUMOCTEN (HauOobIIMe U
HauMEHbIINE 3HAYEHUS,
OPOMEXYTKM  BO3pacTaHusl U
yObIBaHHUA, IIPOMEXKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

UHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOU

HpaKTI/I‘ICCKOﬁ CHUTYyalluH

VPABHeHUll, UCNOIb3YSL CBOUCMBA (DYHKYUL U
ux epaguros.

B noeceomnesnotui srcusnu u npu uzyyenuu opyeux

VUEOHBIX NPEOMEMOB:

onpeodenams no epapukam u UCHOIb308AMb
0151 peulenusi NPUKIaoHbIX 3a0ad C8OUCMBA
PEANbHbIX  NPOYecco8 U 3a8UCUMOCHEN
(Hauborvwue u HauMeHvlue 3HAYEHUS,
NPOMEICYMKU BO3PACMAHUL U YObIBAHUS
Qyukyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMNMOMbL, NePuoo
umn.);

UHmMepnpemuposams ceolicmea 8
KOHmMeKCcme KOHKPEeMmHOU NpaKmuieckou
cumyayuu,

onpedensams no epagukam npocmetiwiue
xXapakmepucmuxu nepuooUYecKux
npoyeccos 8 6Uoio2uU, IKOHOMUKE, MY3bIKE,
paouocseazu u Op. (amniumyoa, nepuoo u
m.n.)

Inemenmol
MamemamuyecKkozo
ananusa

OnepupoBatb Ha 0a30BOM YypOBHE
HOHSATHAMM: MIPOU3BO/IHAS
(GyHKIIMU B TOUYKE, KacaTelbHas K
rpaduky (QyHKIHH, TPOU3BOIHAS
byHKIINM,

OTIpeNIeNIATh 3HAYeHHE MPOU3BOIHOM
byHKIUA B TOYKE o
U300paKEeHUIO  KacaTelbHOM K
rpaduky, NpPOBENIEHHON B ATOU
TOYKE;

pemaTrh  HECIOXXHbIE  3aJa4d  Ha
IpUMEHEeHHe CBSI3U MEX]Ty
IPOMEKYTKaAMH MOHOTOHHOCTH H
TOYKaMH dKCTpeMyMma (yHKIHUH, C
OTHOH CTOpPOHBI, u
IPOMEXYTKaMU
3HAKOIOCTOSHCTBA U HYJISIMHU
MPOU3BOTHON 3TOW (QYHKIHH — C

Onepupoeams NOHAMUAMU: NPOU3EBOOHAS

@yHKYuU 8 Mmouke, KAcamenbHas K epaguKxy
@dyHKYUU, NPOU3BOOHASL PYHKYUU,

BblHUCIAIMb I’lpOUS’@O()HyIO OOHOIUZEHCZ,

MHO20UNIEHA, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL

BLIYUCTSIMb  NPOU3BOOHBLE  DJIEMEHMAPHBIX
@yHKyull u  uUx KOMOUHAYUL, UCNOTb3YS
CNpagoOYHble MAMEPUATDL,
uccnedosamv 6  NPOCMEUUUX
QPYHKYUU HA MOHOMOHHOCMb, HAXOOUMb
HaubonbwUe U  HAUMEHbUWUE 3HAYEHUS
@yHKYUll, cmpoums 2papuKu MHO20UNEHO8
U npocmeuuux payuoOHAIbHbIX (QYHKYULl ¢
UCNONIb308AHUEM annapama
MamemMamuyecko20 aHauu3d.

caydasix

B nosceonesnoii orcuznu u npu usyuenuu opyaux




JPYrOM.

B nosceonesnoii  owcusnu  u  npu
U3y4eHuU Opy2ux npeomemos:

HOJIB3ysICh T'pauKaMM, CpaBHUBATb
CKOpPOCTH BoO3pacTaHus (pocra,
HOBBIIICHUS, YBEIMYEHUs U T.II.)
WIH CKOpPOCTH yObIBaHUs
(mageHus, CHMIKCHMS,
YMEHBIICHUS WU T.N.) BEJIUYMH B
peabHbIX IIpoleccax;

COOTHOCHTh  TpauKH  peajbHBIX
IPOILIECCOB U 3aBUCUMOCTEH € UX
OTIMCAHUSIMH, BKJTFOYAIOIIIMMU
XapaKTEePUCTUKU CKOpPOCTH
u3MeHeHuss  (ObICTpBIM  pocT,
IUTAaBHOE MOHMKEHHUE U T.I1.);

UCTOJNB30BaTh TpaQuKH  peabHBIX
IIPOLIECCOB I ¢ pemeHus
HECJIOKHBIX MPUKJIAIHBIX 3aja4, B
TOM YHCJIE OTPEAEIsis 10 TpaduKy
CKOpOCTh X0/1a TIpoliecca

VUEOHBbIX NPEOMEMOB.

pewams npUKIaonbsle 3a0aiu u3z buoI02ul,

Qusuxu, xumuu, SKOHOMUKU U OPYeUX
npeomemos, CéA3aHHble C UCCIe008aAHUEM
Xapakmepucmux peaibHulX npoYeccos,
HAaxoxcoeHuem HauboIbuux U HAUMEHbUUX
3HAYeHUll, CKOPOCMU U YCKOPEeHUsL U M.N.;

UHMepNPemuposams noyueHHble pe3yabmanbl

Cmamucmuka u
meopus
eéepoamuocmeil,
Jl02uUKa u
KomoOunamopuka

OnepupoBatb Ha 0a30BOM YpOBHE

OCHOBHBIMH OIHcaTeNbHBIMU
XapaKTepUCTUKAMU  YHUCIIOBOIO
Habopa: cpenHee
apudmMeTHIecKoe, MeANaHa,
HauOoNblllee W HauMEHbIlee
3HAYEHUS;

onepupoBaTh Ha 0a30BOM YpOBHE
HOHSTHAMM: qacToTa u
BEPOATHOCTh cOOBITHS,
cillyyaiiHbli  BBIOOp, OMBITHL €
PaBHOBO3MOKHBIMH

SJICMCHTApHbBIMU CO6]':>ITI/I$IMI/I;
— BBIYUCIIAATH BCPOATHOCTH COOBITHI

HAa OCHOBE IojcYeTa 4Hcia
HCXOJIOB.
B nosceouesnoii  orcusnu  u  npu

usyueHuu opyaux npeomemos.

OLICHMBATh U CPaBHUBATh B MPOCTHIX
CIIy4asix BEPOATHOCTH COOBITHU B
peanbHOU KU3HU;

YUTaTh, COIOCTaBIATh, CPaBHUBATh,
MHTEPIIPETUPOBATh B IPOCTBIX
ClIy4asix  peajibHble  JIJaHHBIE,

MNpEACTaBJICHHLIC B BUIC TaGHI/IL[,
IuarpaMm, rpauKoB

Hmemv npeocmasneHue 0 OUCKpemuvix U

HenpepbI6HbIX ClellClﬁHblx 6E€IUHYUHAX U
pacnpe()eﬂeﬁuﬂx, o He3asucumocmu
CﬂyqaﬁHle 6E€JIUYUH,

umemos npe()cmaeﬂeHue o

MAMeMamuyeckom OACUOAHUU U OUCNePCUU
CYYAUHBIX BETUYUH,

umemv npeocmagieHue o0 HOPMATbHOM
pacnpeoeneHuu U npumepax HOPMAIbHO
PAacnpeoeneHnblx CAyUauHblX eTUUUH,

noHumams Cynib 3aKOHA OonbuUX Yucen u

8b100POYH020 MemMOOa U3MepPeHUs.
8eposimHocmet;

umemsv npedcmasierue 00 YCl06HOU

eeposamrocmu u o noamou 6EPOAMHOCMU,
NPUMEHAMb UX 6 peuUeHUuU 361()&11,'

umeniob npedcmaeﬂeHue O BAIHCHBIX YACMHbBLX

sudax pacnpedeneHull U nPUMeHsIms ux 6
peuweHuu 3a0a4;

umems  npeocmasienue O  KOpperayuu
CIYYAUHbBIX BEIUYUH, O TUHEUHOU pecpecCul.

B noeceonesnoil scuznu u npu uzyueHuu Opyux

npeomemos:

BbLIYUCTAMY UNU OYEHUBAMb BEPOAMHOCTU
coObIMULL 8 PEATbHOU HCUSHU,

8blOUpamo nooxoosuue Memoowl
npeocmasieHus u 06pabomku OaHHuIX;
yMemb peuiamsb HeCl0NHCHble 3a0ayu Hd
NpUMEHEeHUe 3aKOHA OONbWUX uucel 8




coyuono2u, cmpaxoeanuu,
30pagooxpaneHu, obecneyeHuu
bezonacnocmu HaceneHus 8 4pe3BblualiHbIX
cumyayusx

Texcmoenie 3a0auu

PemraTe HecnoKHBIE TEKCTOBBIE

3aJ]a4u pa3HbIX THIIOB;
aHAJIM3MPOBATh YCJIOBUE 3a]aud,
py HEOOXOIUMOCTH CTPOMUTH IS
€e PpEIICHUS MaTeMaTUYECKYIO
MOJIETIb;

NOHUMAaTh M HWCIOJB30BATH IS
pemieHus 3agadd  MH(OpMAIHIO,

MPEJICTABICHHYIO B BHJIC
TEKCTOBOM M CMMBOJIBHOM 3aIlHCH,
cXeM, Ta0mIuII, JMarpamm,
rpaduKOB, PUCYHKOB;
NEICTBOBATh 1O  AITOPUTMY,
colepkamieMycss B YCIIOBUU
3a/1a4u;

HCIIOJIb30BaTh JIOTHYECKHE
paccyXkJIeHus TpU  pElICHUU
3a/1a4u;

paboratb c M30BITOYHBIMU
yCIIOBUSIMU, BBIOMpas M3 Bcei
uH(popMaluuy, JTAaHHBIE,
HEOOXOMUMBIE Ui peIIeHUs
3a/1a4u;

OCYIIECTBISATh HECIIOXKHBIT

nepedbop BO3MOXKHBIX PEIIECHUH,
BbIOMpas U3 HUX ONTUMAIbHOE 10
KpUTEPUSIM, CHOPMYIUPOBAHHBIM
B YCIIOBUH;

AHATM3UPOBATH "
HHTEPIPETUPOBATh  MOJIYYEHHEIE
pelieHuss B KOHTEKCTE YCIOBHUS
3aJa4uM, BBIOMpPATh peElIeHUs, He
MPOTUBOpEYAIINE KOHTEKCTY;

pemaTth 3aJa41 Ha paCcd€T CTOUMOCTH

MOKYTIOK, YCIIYT, MO€3/10K U T.IL.;

peaTh HECJIIOKHBIC 3a1a4YH,

CBSI3aHHBIE C JOJIEBBIM Y4aCTUEM
BO BJIaJICHUU (PUPMOH,
IPENIPUITHEM, HEABUKUMOCTBIO;

peaTh 3aJa4r Ha IMPOCThIC

MMPOLCHTHI (CI/ICTCMBI CKHIOK,
KOMI/ICCI/II/I) 1 Ha BBIYHUCIICHUC
CJIOXKHBIX IPOLUCHTOB B
Pa3IMYHBIX CXE€Max BKJIaJ0B,
KpCAUTOB U UIIOTCK;

peiaTh NPaKTHYCCKUEC 3a0a4u,

TpeOyIOIIHe NCIIOIb30BAHUS
OTPHUIATENIBHBIX YHCEII: Ha

Pewamv 3a0auu pasueix munos, 6 mom
yucie 3a0a4u NOBbLULEHHOU MPYOHOCIL,
8b10UPAMb ONMUMATILHBIL MEeMO0 peuleHUs.

3a0auu, paccmampusas paziuyHvle
Memoowl,
cmpoums — MOOelb  peuleHus — 3a0ayu,

npo6ooUms 00KA3AMeNbHble PACCYHCOCHUS,
pewams 3a0dauu, mpebdyowue nepebopa
8APUAHMOB, NPOGEPKU  VCI06UL, 6blO0pa
ONMUMATILHO20 Pe3yTbmama,
AHATU3UPOBAMb U UHMEPNPEMUPOsanms
pe3yivmamyl 8 KOHmMeKcme YClo8us 3a0adiu,
8bIOUpaMb peuenus, He npomugopedauyue
KOHMeKCmy;,

nepegooums  Npu  peueHuu - 3a0avu
unghopmayuro uz 00HoU popmul 6 Opyeyio,
UCNONbL3Ys NpU  HeoOXOOUMOCMU  CXeMbl,
mabnuysl, epaghuxu, ouazpammol;

B nosceonesnoii ocuznu u npu usyueHuu opyaux

npeomemos:

— peuwamsv npaKkmuiyecKkue 3a0aqu U 3a0ayu U3

opyaux npeomemos




orpezieNieHue TeMIepaTypbl, Ha
OTIpeieJIeHUE TTOJI0KEHUS Ha
BpEMEHHOH OcH (710 HaIIel pbl U
10CJIe), Ha ABMIKCHHE JTCHEKHBIX
cpencts (Mpuxoj/pacxon), Ha
OTIpeieNIeHUE TITyOUHBI/BBICOTHI U
T.IL.;

MCIOJIB30BATh MOHATHE MaciTada
JUTSL HAXOKJICHHS PACCTOSIHUN U
JUTMH Ha KapTax, MaHax
MECTHOCTH, IJIaHAX [TOMEILIEHUH,
BBIKpOIiKax, mpu pabote Ha
KOMIIBIOTEpE U T.1I.

B nosceonesnoti srcuznu u npu
usyyeHuu Opyaux npeomemos:

— pfmartb HECJIOXXHBIC
MMPAKTUYCCKUC 3aga4u,
BO3HHUKAIOIIUC B CUTyalusIx

OBCE€IHEBHON XU3HU

T'eomempusn

OnepupoBatb Ha 0a30BOM YpOBHE

MOHATUSAMU:  TOYKa,  MpsMas,
IUIOCKOCTh B TMPOCTPAHCTBE,
napajuieJIbHOCTh u
NEPIEeHIUKYIAPHOCTD MPSMBIX U
TJIIOCKOCTEI;

pacrno3HaBaTh OCHOBHBIE BU/IbI
MHOTOTPAaHHUKOB (mpu3Mma,
nupamua, MPSIMOYTOJIbHBIN

napajuienenunesa, kyo);

n300paxkaTh H3ydaemble (UTYpBI OT
PYKH M C IPUMEHEHHEM IPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;

JIeJaTh (BBIHOCHBIE) IIJIOCKHE
YepTeXKU M3 PUCYHKOB MPOCTHIX
00BeMHBIX (GUryp: BHJA CBEpXY,
cOOKYy, CHM3Y;

W3BJICKATh nHpopMaIuio 0
POCTPAHCTBEHHBIX
F€OMETPUYECKUX ¢burypax,
NPEJCTAaBICHHYIO Ha 4YepTexax U
PHUCYHKaX;

npuMeHsaTh Teopemy Iludaropa mpu
BBIYUCIICHUH AJIEMEHTOB

CTEpEOMETPUUECKUX (PUTYD;

HaXOOUTh O00BEMbl W  IUIOIIAIU
[IOBEPXHOCTEN MIPOCTEUIINX
MHOTOTPaHHUKOB C PUMEHEHHUEM
dopmy;

pacrno3HaBaTb OCHOBHBIE BHJIBI TEll
BpalieHuss  (KOHyC,  IIWJIMHAD,
cthepa u map);

HaXoJWTh O0BEMBl UM  IUIOIMIAIH

Onepuposamv NOHAMUAMU: MOYKA, NPAMAS,
NIOCKOCMb 8 NPOCMPAHCMEe,
napanieibHoCmy U NePneHOUKYISIPHOCHIb
NPAMBIX U NIOCKOCMEl,

npuMeHsms 05l peuleHust 3a0au
2eomempuyeckue akxmol, eciu YCiosus
NPUMEHEHUsL 3a0aHbL 8 IBHOU (hopme;

peuiams 3a0a4u Ha HAXOHCOeHUe
2e0MempUYeCcKUX 8elUUH N0 00PA3YaAM UlU
aneopummam;

oenamu (8bIHOCHbIE) NIOCKUE YePMENCU U3
PUCYHKO8 00beMHBIX (hucyp, 6 mom yucie
pucosams 6uU0 ceepxy, cOOKy, Cmpoums
CeyeHUss MHO202PAHHUKOB,

U361€KAMb, UHMEPRPEMUPOBAMb U
npeobpazosvleams UHGOPMaAYUIo 0
2eomempuyeckux ueypax,
NpeoCmasieHHYI0 Ha Yepmedtcax,

NPpUMeHAMb 2eomempudeckue axmol 0ns
pewenus 3a0a4, 8 mom ducie
npeononazanuux HeCKOJIbKO uazos
peweHus;

ONUCHIBAMb 83AUMHOE PACNONONACEHUE NPAMBIX
U nIOCKOCmell 8 NPOCMpAHCmee;

Gopmynuposams ceoticmea u npusHaxu Gueyp;

00KA3bI8AMb 2e0MeMPUdecKue YmeepiuHcOeHus,

61adems CManOapmuoll Kiaccugurayuetl
NPOCMPAHCMBEHHBIX (huyp (Mupamuosl,
npu3zMbsl, napaieienuneosl);

Haxooums o0vembl U NIOWAoU NOBePXHOCMEll
2eoMempuyecKux mei ¢ npuMeHeHuem
Gdopmyn;

BLIUUCTIAMb PACCOSAHUS U Y2IIbl 8




MMOBEPXHOCTEU MPOCTEUIIINX
MHOT'OT'PaHHUKOB W TCJI BPAILICHHUA
C IpUMeHeHueM Qopmy.

B nosceonesnoii  owcusnu  u  npu
U3YYeHUU OpyeUux npeomemos.

COOTHOCHTD a0CTpaKTHBIC
T eOMeTpI/I‘-IGCKI/Ie IIOHATUSA nu
bakTbl c peanbHBIMU
KN3HCHHBIMUAU 06’b CKTaMH 158
CUTYalUsIMU;

HUCII0JIb30BATh CBOMCTBaA
MPOCTPaHCTBEHHBIX
reomeTpuueckux  uryp s
penieHust THITIOBBIX 3amaq

MMPAKTUYCCKOI'0 COACPIKAHUSA,
COOTHOCHUTH ILIOIIaaur HOBerHOCTeﬁ

Ten OJIMHAKOBOI bopmbl
Pas3In4IHOTO pazMepa;

COOTHOCHTH 00BEMBI COCY/IOB
OJIMHAKOBOH (H)OPMBI Pa3THMIHOTO
pa3mepa;

oleHUBaTh  (GOpPMYy  TPABHIBHOTO

MHOTOTPaHHHMKA TIOCJIE CIIMJIOB,
Cpe30B M  T.I. (ONpeAensiTh
KOJINYECTBO BEpILUH, pedep u

npocmpancmse.

B nosceounesnoii orcuznu u npu usyueHuu opyaux

npeomemos:

UCNOJIL308AMb CEOUCMEA ceomempudyecKux

Queyp 0ns pewenus 3a0a4 NPAKMU4ecKo2o
xapaxmepa u 3a0a4 uz opyaux ooaacmet
3HaHUl

rpaHeu IIOJTyYEHHBIX
MHOTOT'PaHHHKOB)
Bexkmoput u — OmnepupoBaTh Ha 0a30BOM ypOBHE Onepuposamv ~ NOHAMUSAMU — OEKAPMOBbL
Koopounamul 6 MIOHSATUEM JICKapTOBBI KOOpPOUHAMbL 6 NPOCMPAHCMEe, BEKMOp,
npocmpancmee KOOPJIMHATHI B TPOCTPAHCTBE; MOOYNIb  8eKMOpA, PABEHCMBO BEKMOPOS,
— HAXOJWTh KOOPIMHATHI BEPIIUH KOOpOUHAmMbl ~ 8eKMopa, — V2ol — MedHcOy
KyOa u PSIMOYTOJIBHOTO 8EKMOpamMU,  CKausipHoe  Npou3gedeHue
napaienenuneaa BEKMOPO8, KOJIUHEAPHbLE BEKMOPbL,
HAXo00UmMb  paccmosiHue  mexcoy  08yMsl
MOYKAMU, CYMM) 8EKMOPO8 U NPOU3BEOEeHUe
8eKmopa  Ha  UUCLO, V2Ol — MeXHcoy
8eKMOpAMU,  CKATAPHOE  NpoussedeHue,
packnaovieams 8exmop no 08yMm
HEKOJLTUHEeAPHbIM 8EKMOPAM;
3a0aéamv ~ NJIOCKOCMb  YDAGHEHUEM 8
0exapmosoll cucmeme KOOpOUHan,
pewams npocmenuiue 3a0ayu  88edeHuemM
8eKMOpPHO20 basuca
Hemopusa — OnuceiBaTh OT/ICJIbHBIC Ilpeocmasnams 8K11a0 8b10AI0UUXCA
Mamemamuxu BBIJIAIOIIHAECS pe3yNbTaTHI, MamemMamuros 6 pazgumue Mamemamuxu u

MOJIyYeHHbIE B XOJ€ pa3BUTHUSA
MaTEMaTHUKHU KaK HayKH;

— 3HaTh NPUMEPBI MAaTEMaTUYECKUX
OTKPBITUM U UX aBTOPOB B CBSI3H C
OTEYECTBEHHONM W  BCEMUPHOM
UCTOPHUEH;

UHBIX HAYYHBIX obnacmell;
NOHUMAMb POJIb MAMEMAMUKU 8 PA36Umuu
Poccuu




IIOHUMATh pOJb MaTEMaTUKU B
pazButuu Poccun
Memoowt [IprMeHsATh W3BECTHBIE METOJIBI Hcnonvzosams OCHOGHblE Memoovl
mamemamuku pu peuenuu CTaHJapTHBIX 0oKazamenvCcmaa, npoeooums
MaTeMaTU4YECKUX 3a]ay; 00KA3aMmellbCmeo u 8bINOJIHAMb
3aMe4yaTb W XapaKTepu3oBaThb onpoeepoicerue;
MaTEMaTUYECKUE NPUMEHSAMb OCHOBHblE MemOoObl PeuleHUs.
3aKOHOMEPHOCTH B OKpYXarolien Mamemamudeckux 3a0ay,
JEUCTBUTENILHOCTH, Ha OCHo6e mamemamudeckKux
IIPUBOIUTH IIPUMEPHI 3aKOHOMepHOCmel 8 npupooe
MaTEeMaTUYECKUX xapaxkmepuzo6amb Kkpacomy u
3aKOHOMEPHOCTEN B IPUPOJE, B COBEPUIEHCMBO  OKpYoicarowe2o mupa u
TOM YHCIIE XapaKTEPU3YIOIIUX npou3ee0eHUll UCKYCCmead;
Kpacory u COBEPIICHCTBO | — npuMeHAmbs HpoCmenuue npocpamMmHble
OKPYXKaromero Mupa u cpedcmaa u ONeKMPOHHO-
MIPOU3BEJCHUI UCKYCCTBA KOMMYHUKAYUOHHbLE cucmembl npu
PpeueHuy Mamemamuideckux 3a0auy

I[lnanupyemblie MeTanpeaMeTHbIe Pe3yJbTAThI

MertamnpenmMeTHble pe3ysIbTaThl OCBOSHHSI OCHOBHOM 0OO0pa3oBaTEeIbHONM MHpPOTPaMMbI TPEACTABICHBI

TpeMsi rpynamMi YHUBEPCaIbHBIX yaeOHbIX neictuii (YY)

AN

1. PeryasiTHBHBIE YHMBeEpPCAaJbHbIe YueOHbIe AeiicTBUSA

BbInyCKHMK HAYYMTCH:

CaMOCTOATENIBHO  ONPENENATh LIEIH,
ONPEIEIUTD, YTO LENb JOCTUTHYTA;
OLICHHMBATh BO3MOXKHbIE MOCJIEICTBUS JOCTH)KEHUS MTOCTABIEHHON €M B AESITEIbHOCTH, COOCTBEHHOU
KHU3HU U )KU3HU OKPY’KAIOIIMX JIFOJIeH, OCHOBBIBASICh Ha COOOPaYKEHHUSIX ATUKHU U MODPAJIH;

CTaBUTb U (OPMYJIUPOBATH COOCTBEHHBIE 33aJaud B OOpa30BAaTEIbHOM IESATENBHOCTH U >KU3HEHHBIX
CUTYyalUsX;

OLICHMBATh PECYpPChl, B TOM YHUCIIE BpPEMs U Jpyre HemaTepUalbHbIE PECypChbl, HEOOXOIUMBIE IS
JOCTUKEHMS TIOCTABJIICHHOU LIEIIN;

BBIOMpATh MYTh JOCTHKEHUS 1€, IUIAaHUPOBATh pEIIEHUE IOCTaBICHHBIX 3a]a4, ONTUMU3HUPYS
MaTepuaibHble U HEMATEPUAJIbHBIE 3aTPaThl;

OpraHu30BbIBaTh 3P (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JJISl JOCTHXKEHHUS [TOCTABIEHHOM 11EJH;
COIIOCTABIIATH IOJyYEHHBIN PE3YJIbTAT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee LENbIO.

3aaaBaTb IapaMEeTpbl W KPUTCPHH, I10 KOTOPLIM MOXKHO

2. ITo3HaBaTe/IbHBbIC YHHBEPCAJIbHBIE YUeOHbIE 1elCTBUA

BbInyCKHUK HAy4YHTCH:

v\ HCKaTh W HaXOJUTh OOOOINEHHBIE CIOCOOBI PEIIEHUS 3agad, B TOM YHCIE, OCYIIECTBJIATH
pa3BepHYTHI WH()OPMAIMOHHBIM TIOMCK ¥ CTaBUTh Ha €ro OCHOBE HOBbIE (y4eOHBIE U
MO3HABaTEJIbHBIC) 3a]1a4H;

v KPUTHYECKH OLEHMBATh U WHTEPIPETUPOBATH MHOOPMALMIO ¢ Pa3HBIX MO3UIMMA, paclO3HABaTh W
(buKCcHpOBaTh MPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOUYHUKAX;

v MCHOJIB30BaTh Pa3IMYHBIE MOJEIBHO-CXEMAaTHYECKHE CPEICTBA JUIS MIPEACTABICHHUS CYIIECTBEHHBIX
CBSI3€H U OTHOIICHUH, a TAK)KE TPOTUBOPEUHHA, BRISIBICHHBIX B HHPOPMAIIMOHHBIX UCTOYHHKAX;




v\ HaxoIWTh U NPHBOIUTH KPUTHYECKHE apryMEHTHI B OTHOIICHMH JICHCTBHN W CYXKIEHHUM JPyroro;
CIIOKOWHO W pPa3yMHO OTHOCUTBHCS K KPUTHUECKUM 3aMEYaHHUAM B OTHOIIEHMH COOCTBEHHOIO
CYXKJIEHUSI, pacCMaTPUBAaTh UX KaK pecypc cOOCTBEHHOTO pa3BUTHS;

v/ BBIXOJHMTb 3@ PAMKH YUeOHOTO MPEAMETA U OCYIIECTBIATH LEJEHANPABICHHBIN TIOUCK BO3MOXKHOCTEH
JUIs IIMPOKOTO IEPEHOca CPEACTB U CIIOCO0O0B IEUCTBHUS;

v/ BBICTpaMBaTh MHIMBHIYAIbHYIO 00pa30BaTEbHYI0 TPAEKTOPHIO, YUYUTBIBas OrPaHMYEHHS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;

v MEHSTH U yAEPKHUBATh Pa3HbIE MO3ULMH B IO3HABATEIBHOMN JNEATEILHOCTH.

3. KoMMyHuKaTHBHBbIEe yHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

BbINyCKHUK HAYYHUTCSH:

v OCYNIECTBJIATH JIEIOBYI0 KOMMYHHKAIMIO KAaK CO CBEPCTHMKAMM, TaK M CO B3POCILIMHU (KaK BHYTPU
o0pa3zoBaTelbHOM OpraHM3aluy, TaKk M 3a €¢ MpelejamMu), MoaOupaTh IMApTHEPOB IS JIEITOBOM
KOMMYHUKAIIUX HUCXOJ W3 COOOpaKEHUM pe3yNbTaTUBHOCTH B3aMMOJICUCTBHS, a HE JUYHBIX
CHMIIaTHI;

v\ IpU OCYIIECTBJEHHH TPYIIIOBOM pabOThl OBITH KaK PYKOBOIMTEIEM, TaK M WIEHOM KOMaHIbI B
pasHbIX poJsiX (TeHepaTop uaeH, KPUTUK, UCIIOTHUTENb, BHICTYHAIOIINMA, SKCIIEPT U T.1.);

v KOODIMHHPOBATH M BBIIOJHATL PabOTy B YCIOBHSAX PEAIbLHOI0, BUPTYAIbHOIO ¥ KOMOMHUPOBAHHOIO
B3aMMO/ICHCTBUS,

v pa3BepHyTO, JOTMYHO M TOYHO HM3JIaraTh CBOK) TOYKY 3PEHHUS C HCIIOJIL30BAHMEM aJeKBATHBIX
(YCTHBIX ¥ MIMCbMEHHBIX ) SI3bIKOBBIX CPEICTB;

v pacnosHaBaTh KOH()IMKTOIE€HHbIE CUTYAlUH U IPENOTBPALIaTh KOH(DIMKTEI 10 UX aKTUBHOMN (a3bl,
BBICTpauBaTh JEJOBYI0 U OOpa30BaTEIbHYI0 KOMMYHUKAIIUIO, M30eras JTUYHOCTHBIX OLIEHOYHBIX
CYXKJICHUU.

COAEPKAHUE YYEBHOI'O ITPEIMETA

MaTteMaTHuka: anreﬁpa H HAYAJA MATECMATHICCKOI'0O aHaJIn3a, recoMeTpus
B cootBercTBUM ¢ mpuHsaTON KoHuenmuei pa3Butus mareMaTudeckoro obpazoBaHus B Poccuiickoit
denepanun, MaTeMaTUIECKOE 00pa30BaHUE PEIIAET, B YACTHOCTH, CIICAYIOIINE KITFOUEBBIC 3aaUH:

«MPEOCTABIATh KAKIOMY OOyYaroIIeMyCsl BO3MOXKHOCTh JIOCTHIXKEHHUS YPOBHS MaTEMaTUYECKUX 3HAHUH,
HE0OXO0IUMOTO ISl TalbHEHIIeH YCIeITHON )KU3HU B 00IIIECTBEY;

«obecrieunBaTh HEOOXOAMMOE CTpaHE YHCIO BBIMTYCKHUKOB, MaTeMaTH4eckas TOJArOTOBKAa KOTOPBIX
JIOCTaTOYHA JISl TIPOJIOJDKEHHST 00pa30BaHUs B PA3IMYHBIX HAMPABICHUAX W JUISA MPAKTHIECKOMN IEATEIHHOCTH,
BKJIFOYAs TMPEMNojaBaHUE MAaTeMAaTHKH, MAaTeMAaTHYeCKHE HCCIeAoBaHUs, padoTy B cdepe MH(POpMAIMOHHBIX
TEXHOJIOTHH U JIp.»;

«B OCHOBHOM o0OmeM © cpeaHeM oOmeM o0pa30oBaHMM HEOOXOIUMO MPEAyCMOTPETh MOATOTOBKY
0o0ydJaronmuxcsi B COOTBETCTBHM C HX 3alpocaMH K YPOBHIO TOATOTOBKH B cepe MaTeMaTHYECKOTO
o0pa3oBaHUsI.

COOTBETCTBEHHO, BBIICNSIOTCS TPU HAMpaBlIeHUS TPeOOBaHUN K pe3ylbTaTaM MaTeMaTUYECKOTO
o0Opa3oBaHMs:
1) npaKTHKO-OpPHEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHue (MaTeMaTHKa JIJIs )KU3HH ),

2) MaTeMaTHKa JJIs HCIIOJIb30BaHUs B TIPO(ECCHH;



3) TBOpYecKOe HaIpaBJeHHE, HA KOTOPOE HAICICHBI T€ 00yJaroIIuecs, KOTOPhIC TUIAHUPYIOT 3aHHMAThCS
TBOPYECKON M HMCCIIE0BATENbCKON paboToil B 00siacTH MaTeMaTHKH, (QU3WKU, SKOHOMUKU U JPYTHX
o0nacTsx.

DTH HaMpaBIICHUS PEATU3YIOTCS B TPEOOBAHUAX K PE3yJIbTaTaM MaTeMaTHIECKOTO 00pa3oBaHMS.
Ha 6a3oBom ypoBHe:

Bemyckank HayuntTes:t B 10-11-m kiaccax: /Ui MCHONIB30BaHUSI B MOBCEIHEBHON JKU3HH U 0OCCIICUCHHUS
BO3MOKHOCTH YCHEIIHOTO MPOJOJDKEHUS 00pa3oBaHUs MO CIEHHAIBHOCTSAM, HE CBSI3aHHBIM C MPHUKJIATHBIM
HCIIOIB30BaHUEM MATEMATHKH.

BBINTyCKHUK MOJYYHMT BO3MOKHOCTH HayyuTbess B 10-11-m kmaccax: i pa3BUTHS  MBIIIJICHUSA,
WCIIOJIb30BAHUS B MIOBCETHEBHOMN KU3HU M 00SCTICUCHUSI BOZMOXKHOCTH YCIICIITHOTO TTPOJOHKCHHS 00pa30BaHUs

110 CIICHUAJIBHOCTAM, HC CBA3AHHLIM C ITPUKJIAAHBIM HUCITIOJIb30BAHUEM MATCMATHKHU.

B cootBerctBuu ¢ ®enepanbHbiM 3akoHOM «O0 obOpa3zoBanuu B PD» (ct. 12 m. 7) opranuzanuu,
OCYIIECTBISIIONIME 00pa30BaTEIbHYIO JESTEIbHOCTh, PEATU3YIOT OSTH TpeOoBaHHA B 00pa30BaTEIbHOM
IIPOLIECCE C YYETOM HACTOSIIIEN IPUMEPHOI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl  KaK Ha OCHOBE y4eOHO-
METOJMYECKUX KOMIUIEKTOB COOTBETCTBYIOILEIO YPOBHS, BXoAAuX B DenepanpHblil nepeueHb MUHHUCTEPCTBA
obpa3zoBanus M Hayku Poccuiickoit ®enepanuu, Tak U ¢ BO3MOXKHBIM HCIOJIb30BAHUEM HMHBIX HCTOYHHMKOB
yueOHo nHpopmannu (yaeOHO-MeToANYECKHE TOCOOMs], 00pa3oBaTeIbHbIE IOPTAJIBI U CAUTHI U JP.)

[lenn ocBoeHust mTporpammbl 0a30BOTO YpOBHS — OOECHEYEeHHE BO3MOXKHOCTH HCHOJIb30BaHUS
MaTEMaTUYECKUX 3HAHMM M yYMEHUN B IIOBCEIHEBHOM XW3HU M BO3MOXHOCTH YCIIEIIHOTO IPOIOLKEHHUS
00pa3oBaHMs 10 CIELHATLHOCTSM, HE CBSI3aHHBIM C IPUKJIAHBIM UCIOJIb30BAHUEM MAaTEMATUKH.

[IporpamMma o mareMatuke Ha 0a30BOM YpOBHE Ipe/lHa3HauyeHa Jjs oOy4yaroluXxcsl CpeAHEN IIKOJbI,
HE UCTBITHIBABIINX CEPhE3HBIX 3aTPYJIHEHHUI HA MPEbIAYILIEro YPOBHS 00yUEHUsI.

OOyuaromiuecs, OCyLIeCTBIsAOIIKME 0O0ydyeHHe Ha 0a30BOM YpOBHE, [JOJDKHBI OCBOUTH OOIIMe
MaTeMaTHYeCKUe YMEHUs, HeOOXOAUMBIE JUISl ’KU3HH B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHM MOIYYalOT
BO3MOXXHOCTh M3Y4YUTh IMpeIMeT IiIy0ke, ¢ TeM 4ToObl B JajbHEHIIeM NpH HEOOXOAUMOCTH H3ydaTb
MaTeMaTHUKy Ui IPo(ecCHOHATBHOTO MPUMEHEHUSI.

[IpumepHBIE TIpOrpaMMBl  COAEPKAT CPABHUTEIBHO HOBBIM JUII POCCHMCKOW INIKOJBI  pa3nen
«BeposTHOCTh 1 cTaTHCTHKa». K 3TOMY pasneny OTHOCATCS TakkKe CBEJIEHHs U3 JIOTMKH, KOMOMHATOPUKU U
Teopuu rpadoB, 3HAUUTEIHHO BapbUPYIOIIMECS B 3aBUCMOCTH OT THIIA MPOTPAMMBI.

Bo Bcex mpumepHbIX mnporpammax OoJbIIIO€ BHHUMaHUE YIENSIeTCS MPaKTUKO-OPHUEHTHPOBAHHBIM
3agauyaM. O/lHa U3 OCHOBHBIX II€JIel, KOTOPYIO pa3paOOTUMKHU CTaBHJIM Nepea coO0OH, — co3AaTh NMPUMEPHbBIE
IIPOrPaMMBl, I/I€ €CTh MECTO IPUMEHEHUIO0 MAaTEMAaTUUECKUX 3HAHUH B )KU3HHU.

[Tpn u3ydeHun MaremMaTUKH OOJIBLIOE BHHUMAaHHE YIENAETCS Pa3sBUTHIO KOMMYHUKAaTHBHBIX YMEHHH

(bopmynupoBaTh, apryMeHTHUPOBATh U KPUTHUKOBATH), (HOPMUPOBAHHIO OCHOB JIOTHYECKOTO MBIIIICHHS B YaCTH



IIPOBEPKA HCTUHHOCTH W JIOKHOCTH YTBEP)KIEHUM, IOCTPOEHUS IPUMEPOB M KOHTPIPHMEPOB, LEMOYEK
YTBEpP)KICHHH, (POPMYITUPOBKH OTPHUIIAHUH, @ TaK)Ke HEOOXOIUMBIX U JIOCTaTOYHBIX ycioBUi. B 3aBucuMoOCTH
OT YPOBHS MPOTPaMMbl OOJIbIIE WIIM MEHbBIIIE BHUMAHUS YIEISETCS YMEHHIO paboTaTh 10 alrOPUTMY, METOaM
IIOHUCKA aJITOPUTMa U ONPENETICHUIO TPAHUL] IPUMEHUMOCTH aJIrOpUTMOB. TpeboBaHusl, cOpMyINpPOBAaHHbBIE B
pasznene «l'eomerpusi», B OOJbIIEH CTENEHHM OTHOCATCS K Pa3BUTHIO NPOCTPAHCTBEHHBIX MPEACTaBICHUN U

rpadMUecKux METOJI0B, 4YeM K ()OPMaIbHOMY OIHMCAHUIO CTEPEOMETPHUECKUX (DAKTOB.

Anredpa ¥ HAaYaJIa MATEMATHYECKOT0 AaHAJIN3Aa

IToBrOopenue. Pemienue 3amay ¢ HUCIOIB30BAHUEM CBOMCTB YMCEI U CUCTEM CUMCIICHHUs, IEIUMOCTH,
J0JIEN ¥ YacTel, MPOLICHTOB, MOyJIel yKcel. Pellenne 3a1a4 ¢ UCIIOIb30BAHUEM CBOMCTB CTEIIEHEW U KOPHEH,
MHOTOYJICHOB, TIPe00Pa30BaHUIl MHOTOWICHOB U APOOHO-PAIMOHATIBHBIX BBIPAKESHHH.

Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM T'PaAyCHOW Mepbl yriia. MozayJb 4Kcila ¥ €10 CBOMCTBA.

Pemenue 3aau Ha JBUKEHHE U COBMECTHYIO pabOTy C NOMOUIbIO JUHEMHBIX U KBAJAPAaTHBIX YpaBHEHUN
U UX cUCTeM. PelleHune 3a1a4 ¢ MOMOLIBIO YUCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOI,
C IPUMEHEHUEM U300paKEHUS YHCIIOBBIX IPOMEKYTKOB.

Pemenue 3agau ¢ MCNOJIb30BaHUEM YMCIOBBIX (PYHKIMH M X rpadukos. Mcrnosnb3oBaHue CBOWCTB U

rpadUKOB JUHEHHBIX U KBAAPATHUHBIX (YHKIUH, OOpaTHOW MPOMOPUUOHAIBHOCTH U (YHKIIUU y:\/; :

I'padmyeckoe pemeHne ypaBHEHUH 1 HEPABCHCTB.

TpuronomeTpuyeckass OKpY>KHOCTb, paouannas mepa yeia. CHUHYC, KOCHUHYC, TaHTEHC, KOMAH2eHC
MPOM3BOJBHOrO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKISCTBO W CIEACTBHS W3 HEro. 3HAYCHHUS
TpuroHomerpudeckux Gyukmuit s yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

dopmynsl 0801iHO20 apeymeHma.

Hymn ¢yHknmm, TpOMEKXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOombliee u HawMEHbIIEe
3HaueHue Qynkuuu. [lepuoanueckue GpyHkuu. YUeTHOCTh ¥ HEYETHOCTh PYHKIMMA. CrodicHble yHKYUU.

Tpuronomerpudeckue QyHKIHN Yy =COSX, Yy =sinX,y =tgx. @yuxyus y = ctgx. CBoiicTBa u rpaduxu
TPUTOHOMETPUUECKUX (DYHKIIHIA.

APKKOCHHYC, apKCUHYC, apKTaHTeHC uucia. Apkkomaneenc yucaa. Ilpocreiitme TpUrOHOMETPHUIECKUE
ypaBHeHUs. PerieHrne TpUroHOMeTPpUYECKUX YPaBHEHUH.

Obpamuvie mpuzoHomempudeckue @Qyukyuu, ux ceolicmea u 2paguku. Pewenue npocmetiuiux
MPULOHOMEMPULECKUX HEPABEHCNE.

CreneHb ¢ JEHCTBUTENBHBIM TIOKa3aTelieM, CBOWCTBA cTeneHu. [Ipocreiimme mMoka3aTeabHbIE
ypaBHeHUs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOMCTBA U rpaduK.

Jlorapudm uucna, cBorictBa morapudma. [ecsatuunsiii morapudm. Yucno e. Hamypanvuwiii 1ocapugpm.
[IpeoOpazoBanue mnorapudmuueckux BblpakeHui. Jlorapubmudeckne ypaBHEHHS W HEPaBEHCTBA.
Jlorapudmuueckas GpyHK1Ns U ee CBOWCTBA U rpaduK.

Crenennast GyHKIUS U €€ CBOMCTBA U Tpaduk. ppalmoHanbHbIe YpaBHEHHUS.

Memoo unmepsanos ons pewienus: HepageHCcms.

Ilpeobpazosanus epaguxos @yHkyuil: coue 8001b KOOPOUHAMHBIX OCel, pAcmsdiceHue U ciycamue,
ompasiceHue OMHOCUMENbHO KOOpOUHamuulx ocell. I paguueckue memoowvl pewieHus ypagHeHull U HepageHcms.
Pewenue ypasnenuii u nepagencms, cooeparcawjux nepemeHny1o noo 3HAKOM MOOYJIA.

Cucmemvl  nOKaA3amenvHvlX, J102APUDMUYUECKUX U  UPPAYUOHATbHBIX  YypasHeHuu. Cucmembl
NOKA3AMENbHBIX, 102aPUPMUYECKUX HEPABEHCE.

Bzaummno oopamusie pynxkyuu. I pagpuxu 3aumno odpammuvix hyuKyuil.

Ypasuenus, cucmemvol ypasnuenuii ¢ napamempom.



[TpousBonnas ¢ynkuuu B Touke. KacarenpHas k rpaduky ¢pyHkuuu. I'eomerpudeckuil u Gu3nvdeckuit
CMBbICH TPpou3BOAHOM. [Ipou3BoIHbIE 37IeMeHTapHBIX QYHKUMH. [Ipasuna oughghepenyuposarus.

Bmopas npoussoonas, ee ceomempuyeckuil u QuauyecKuli CMbiCi.

[TonsiTrie 0 HenmpephIBHBIX (YHKIUAX. TOUKH 3KCTpeMyMma (MakcuMyMa U MUHHMyMa). MccnenoBanue
AJIEMEHTApPHBIX (YHKIMHA Ha TOYKM OJKCTpeMyMa, HauOoJplllee M HAaWMEHbIIee 3HAYCHHE C MOMOIIBIO
pou3BOJHON. [locmpoenue epaghuroe ynxyuii ¢ nomowpbio npou3eoonsix. llpumenenue npou3eooHou npu
peuteHuu 3a0a.

[TepBooOpasnas. Ilepsoobpasnvie s1emenmapHulx Gyuxkyui. I[lnowadv KpusoruHeuHou mpaneyuu.
@opmyna Hviomona-Jletionuya. Onpedenennviii unmezpai. Bolyucienue niowaoetl nIOCKUX ueyp u o6vemos
mejl 8pawjeHusi ¢ NOMOUbI0 UHMe2Pala.

I'eomerpus

[ToBTOpenue. Pemenue 3amady ¢ TpPUMEHEHUEM CBOWCTB (UTyp HaA TUIOCKOCTH. 3amadvl Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTPIPUMEPOB. Vcnonb30BaHue B 3aa4ax MPOCTEHIINX JJOTUYECKUX MPABUIL.
Pemenue 3amad ¢ MCHOIB30BAaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLIEHUM B MPSIMOYTOJIbHBIX
TPEyroJIbHUKaX, (PAKTOB, CBSA3aHHBIX C YEThIPEXyrojbHUKaMH. PelieHue 3amad ¢ MCHOIb30BaHUEM (DaKTOB,
CBSI3aHHBIX C OKPYXXHOCTSMHU. Perienue 3aiad Ha U3MEpeHUs: Ha IUIOCKOCTH, BHIYMCICHUE JIMH U IUIOLIAACH.
Pewenue 3a0au ¢ nomowvio 6ekmopoe u Koopounam.

Harnspgnas crepeomerpus. @urypsl u ux nzodpaxenus (kKy0, nmupamuna, npusma). OcHo6Hble NOHAMUSL
cmepeomempuu u ux ceoticmea. CedeHus Kky0a u TeTpadJipa.

Touka, npsiMasi ¥ MJIOCKOCTh B MPOCTPAHCTBE, AKCMOMBI CTEPEOMETPUU U CIEJACTBUS U3 HUX. B3anMHoe
pacrojoKeHUe MpsAMBIX M IUIOCKOCTEM B mpocTpaHcTBe. [lapamienpbHOCTh NpsMBIX M IUIOCKOCTEH B
npoctpancTBe. M300paxkeHne mpocTeimmX MpoCTPaHCTBEHHBIX (PUTYpP HA TNIOCKOCTH.

Paccrosinust Mex 1ty (purypaMu B pOCTPAHCTBE.

Vsl B mpocTpaHcTBe. [IepneHnKynsapHOCTb NPSMBIX U INIOCKOCTEH.

[Tpoexkust ¢urypsl Ha IJIOCKOCTh. [IpU3HAKM TNEPHEHIUKYIAPHOCTH MPSIMBIX U IJIOCKOCTEH B
IpocTpaHcTBe. Teopema 0 Tpex MepHeHIUKYISIpaXx.

MHuororpanauku. Ilapamrenenunen. CBolicTBa INpsAMOYIOJIBHOTO —Mapamlenenunena. Teopema
[Tugaropa B mpoctpanctse. [Ipusma u nupamuga. IlpaBunbHas nupaMuja U OpaBuibHas npusma. [Ipsmas
NUpaMuia. IEMEHTHI IPU3MbI ¥ IHPaMUJIbIL.

Tena BpateHus: WIMHAP, KOHYC, c@epa u map. OCHOBHBIE CBOWCTBA MPSIMOIO KPYroBOro LMJIMHIPA,
IpSIMOTO KPYroBoro KoHnyca. M3o0pakeHue Ten BpalieHus Ha MI0CKOCTH.

IIpedcmasnenue 06 yceueHHOM KOHyce, ceueHus KOHYca (napaniefibHoe OCHOBAHUI U NpOoXoosujee
uepez Gepuiuny), ceyeHus YUIUHOpa (NapanieivbHo U NeprneHoOuKyNIApHO ocu), cevenus wiapa. Paseéepmrka
YUNUHOPA U KOHYCA.

IIpocmeriviue KOMOUHAYUU MHO202PAHHUKOS U Me 8pawjeHus medxicoy cobou. BeraucieHne 31eMeHTOB
MIPOCTPAHCTBEHHBIX (uUryp (pedpa, 1uaroHaiu, yribl).

[Tnomanp MOBEPXHOCTH MPaBUWIBHOM NMUPaMUbl U MpsAMOW Ipu3Mel. [1nomanb MoBEpXHOCTH MPSMOTo
KpYTrOBOI'O IWJIMHJIPA, MPSIMOI0 KPYroBOro KOHyca M mapa.

[Tousitue 06 o0beme. OOBEM MUpPaMUIBI U KOHYCA, PU3MBbI U HWIMHApPaA. O0beM mmapa.

Ilooobnvle mena 6 npocmpancmee. COOTHOILIEHUS MEXIY IUIOIIAAIMU MOBEPXHOCTEH M oObeMaMu
MOJIOOHBIX TE.

Hesudicenuss 6 npocmpancmee: napainieivHblli NEePeHoc, YEHMPANbHAs CUMMEMpPUs, CUMMEmpUs
omHocumenvHo niockocmu, nogopom. Ceoticmea ogudicenuil. Ilpumenenue osudiceHuil npu peutenuu 3a0ay.

Bektopsl u koopauHaThl B npocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIO, Yroi
MexXy BekTopamu. KoimHeapHble 1 KOMIUIaHapHbIe BeKTOpbl. Ckansproe npoussedenue eekmopos. Teopema
0 pasnodiceHuu 6eKmopa no mpem HeKOMnianapuvim eekmopam. CKalspHoe npouzeeoeHue GeKmopos 6
koopounamax. Ilpumenenue 6ekmopoe npu pewenuy 3a0ay Ha HAxX0HCOeHue pacCmoanull, OIuH, nIowaoell u
06veMo8.

Ypasuenue naockocmu 6 npocmpancmee. Ypasuenue cgepvl 6 npocmpancmee. Popmyna 0na
BbIUUCTIEHUS PACCMOAHUSL MENCOY MOYKAMU 8 NPOCMPAHCME.



BepositHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMHU

[ToBTOpenue. Pemenue 3a1ay Ha TabnuuHOe U rpaduyeckoe npeacTaBieHue AaHHbIX. Mcnonb3oBanue
CBOMCTB M XapaKTEPHUCTUK YMCIOBBIX HAOOPOB: CPEHUX, HAMOOIBIIETO U HAMMEHBIIETO 3HAUYCHUS, pa3Maxa,
oucnepcuu. Pewenue 3adau mna onpedenenue uyacmomvl u epoamHocmu cobwvimuil. Bwiuucienue
8epOAMHOCMEN 8 ONLIMAX C PABHOBOZMONCHIMU DNEMEHMAPHBLIMU Ucxooamu. Pewenue 3a0ay ¢ npumenenuem
Kombunamopuku. Pewenue 3adau Ha 6vluucieHue 8eposimMHOCMEN He3a8UCUMbBIX COObIMUL, NpUMeHeHUe
Gdopmynel  crooicenus  eepossmuocmein. Pewenue 3adau ¢ npumenenuem ouazpamm dinepa, Oepesa
sepossmuocmetl, popmynvt bepnynnu.

Yenosnas eeposmuocmes. Ilpasuno ymnoscenus geposmuocmeni. Popmyna nOaAHOU 8ePOAMHOCHIU.

Huckpemnvle cnyuatinvle @eauyunvl U pacnpedenenus. Hesasucumvie cayuaiinvie GenuUUUHbL.
Pacnpeoenenue cymmor u npouszsedenus He3a8UCUMBIX CTYYAUHBIX BETUYUH.

Mamemamuueckoe odicuoanue u oucnepcus ciydauHou eenudunvl. Mamemamuueckoe odcudanue u
oucnepcusi cymmbl CAy4aunvlx eenuyun. I eomempuueckoe pacnpedenenue. bunomuanvnoe pacnpeoenenue u
e2o ceolicmaa.

Henpepuvignuvie cnyuaiinvie eenuuunvl. Illonamue o niomuocmu eepoamuocmu. Pasnomepnoe
pacnpeoeineHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Ilonamue o HopmanvHom pacnpedenrenuu. Illapamempul HOpmanrbHo2o pacnpedenenus. [lpumepwi
CYYAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATILHOMY 3AKOHY (RO2PEUHOCIb USMEPEHUL, POCH YeNl08EKA,).

Hepasencmeo HYebviwesa. Teopema Bepuynnu. 3akon 6onvuux uucen. Bvibopounwiii memoo usmepenuis
gepoamuocmell. Ponv 3axona 6onvuiux uucen 8 Hayke, npupooe u oowecmeae.

Kosapuayus o0eyx cayuaunvix eenuuun. Ilowamue o kosgpguyuenme xopperayuu. Coemecmmbie
Hab00eHUst 08YX CLYYAUHBIX 8eU4UH. BbibopouHblll KO Guyuenm Kopperayuu.

TemaTuueckoe mianuposanue 10 kiaacc

TemaTuueckoe IIaHUPOBAHHME COCTABIEHO M3 pacuera 4 yaca B Henento. B yuebHom rogy 34 yueOHble
Henenu. Beero 136 ypokoB B roj.

Marematuka. 10-11 knacc : yue0. s ydammxcsi o01eo0pazoBaTeabHbIX yupexkaeHuil (6a30Bblii
ypoBeHb) / nof pea. A.I''Mopakosuda, U.M.CmupnoBoii. — M. : MHemo3uHa

«I"'eomerpus 10-11 xmace» nox pen. JI. C. Aranacsn, B. ®@. byryzos, C. b. Kagomues u ap.

Ne Tema Kos-Bo yacoB
1-2 [ToBropeHue 2
3-4 BxonHas nuarnoctuueckast pabora 2
5-6 Omnpenenenne YuCIOBON HYHKIIHA 2
7-9 CaoiicTBa HyHKINU 3
10 OOparHast GyHKIHUS 1
11-13 UYucnoBasi OKpYKHOCTh Ha KOOPJMHATHOM TNIOCKOCTH 3
14-16 Cunyc u kocuHyc. TaHreHC M KOTaHI€HC. 3
17-18 Tpuronomerpruyeckue GyHKIIMH YUCIOBOTO apryMeHTa. 2
19 Tpuronomerpuueckre GyHKIUHU YTIOBOTO apTyMEHTA. 1
20-21 DopmyJibl TpUBEIEHUS 2
22 Koumponvnas paboma Nel no meme « Tpueonomempuueckue gyukyuu 1
V2108020 Ap2ymMenmay
23 OCHOBHBIE TIOHSTHSI CTEPEOMETPUHN 1
24-25 [TapanienbHOCTh NPSIMBIX B IPOCTPAHCTBE 2
26-27 [TapannensHOCTH TPSIMOM M TNTIOCKOCTH 2
28-29 ITapanienbHOCTh IBYX NJIOCKOCTEN 2
30 Konmponvnas paboma No2 no meme «llapannenvnocms npsamix u 1




niockocmeuy

31-32 dynkuus y = SinX, ee cBoiicTBa u rpaduk. 2
33-34 DyHKIUA y = COSX, €€ CBOHCTBA U Ipaduk 2
35 [TepyognyHOCTh QYHKIMNA Y= SINX, y = COSX 1
36-37 [IpeobpazoBanus rpadUKOB TPUTOHOMETPUUSCKUX (DYHKITHI 2
38-39 Oynkuu y= tg X, y=Ctg X, uX CBOMCTBa U IrpaduKu. 2
40 Koumponvnas paboma Ne3 no meme «Ilpeobpazosanus epaghuxos 1
MPUSOHOMEMPUHECKUX (DYHKYULLY
41-42 [Tapannenenunen. [lpuzma 2
43 [Tupamuna 2
44-45 N3o0pakeHne npoCcTpaHCTBEHHBIX (HUTYp 1
46-47 CeueHrie MHOTOI'PaHHUKOB 2
48 Koumponvnas paboma Ned no meme « MHozoepanHuxuy 1
49-50 Apxkkocunyc. Penienne ypaBHeHus COSt = a 2
51-52 Apkcunyc. Pemienne ypaBaenus Sint=a 2
53-54 ApKTaHTeHC U apKKoTaHreHc. Perenne ypapHenui tg X=a, ctg x=a 2
55-58 Peniennie TpUroHOMETpUUECKUX ypaBHEHUI 4
59 Koumponvnas paboma Ne 5 no meme «Pewienue mpuconomempuyeckux 1
VPABHEHUU»
60-62 CHHYyC U KOCHHYC CYMMBI U Pa3HOCTH apTyMEHTOB 3
63-64 TaHrenc cyMMBbI U pa3HOCTH apryMEHTOB 2
65-67 @DopmyJibl ABOMHOTO apryMeHTa 3
68-70 ITpeoOpa3oBaHue CyMM TPUTOHOMETPHUYECKUX (DYHKIUH B POU3BEICHHS 3
71 IIpeobpa3oBanye Npou3BeIeHNN TPUTOHOMETPUUYECKUX (PYHKIIMN B CYyMMBI 1
72 Konmponvnasa paboma Ne6 no meme «Ilpeobpazosanus 1
MPUSOHOMEMPULECKUX BbIPANCEHULLY
73-74 Yron Mexay npsiMbIMU B IPOCTpaHCTBE. [lepneH AuKyIsIpHOCTD NPSMBIX 2
75-76 [leprnieH IUKyNSIpHOCTD MPSIMOM U MJIIOCKOCTH. 2
77-18 IlepnieHIMKYIISIp M HAKJIOHHAS. YTO0JI MEXY NPSAMOM M IJIOCKOCTBIO 2
79-80 JIByrpansslii yrou. [lepneHIuKyasspHOCTb TUIOCKOCTEH 2
81 Konmponvnas paboma Nel no meme «llepnenouxynsipHocmes npsamvix u 1
NJIOCKOCMeEU »
82-83 YucnoBbie IOCIEI0BATEIFHOCTH M UX CBOMCTBA. [Ipenen 2
110CJIe/I0BATEIbHOCTH
84-87 OnpeeneHne MPOU3BOTHOM 4
88-90 Brruucnenune npous3BoaHbIX 3
91-92 ["'eomMeTpHUECKHiT CMBICIT TPOU3BOIHOM 2
93-94 DuU3NUECKUl CMBICT IPOU3BOAHON 2
95-96 YpaBHeHHE KacaTebHOU K TpaguKy GyHKIHUH 3
97-99 [IpuMeHeHne MpoN3BOTHOM JIst ccaeaoBaHus (YHKIIMI HA MOHOTOHHOCTD 3
U OKCTPEMYMBI
100-102 [Toctpoenue rpadukoB GpyHKIMN 3
103-104 [TpumMeHeHre TPOU3BOIHOMN /ISl OTHICKAHUSI HAMOOJIBIIET0 U HAMMEHBIIIET 0 2
3HaYEHUI HEeNpEepbIBHOM (QYHKIIMN HA POMEKYTKE
105-106 3amaun Ha OTBICKAaHWE HAUOOJIBIINX U HAUMEHBIINX 3HAYEHUI BETUUYNH 2
107 Konmponvnas paboma Ne 8 no meme «Illpumenerue npouzeoo0Houl 0is 2
uccne0o8anusi yHKyu»
108-109 IlenTpansHOE MpoekTupoBanue. [lepcnexkTruBa 2
110-111 MHororpaHHbI€ YTIIbI 2
112-113 BrInykiible MHOTOIpaHHUKH 2




114-115 [TpaBubHBIE MHOTOTPAHHUKH 2
116-117 [losynpaBuabHbIE MHOTOTPaHHUKHU 2
118 3Be3/1uaThie MHOTOTPAHHUKHU 1
119 Kpucraisl - npupoaHbie MHOTOIPAHHUKU 1
120-121 [ToBrOpenue. TpuroHoMeTpudecKkrue ypaBHEHUS 2
122-123 IToBropenue. [IpuMeneHre Npon3BOIHON AJIs HiccaeI0BaHUs QYHKIUN 2
124-125 Hrorosas KoHTpoOJIbHAs paboTa 1o anredpe U HayajaM aHaIu3a 2
126-129 [ToBTopenwue. [TapamienbHOCTh U EPICHANKYISIPHOCTD MIPSMBIX U 4
IIJIOCKOCTEN
130-131 HrtoroBast KoHTpoObHAsE paboOTa IO T€OMETPHH 2
132-136 IToBTOpEHME S)
Hroro 136

TemaTnueckoe manuposanue 11 kiace
TemaTudeckoe TUIaHUPOBAHHUE COCTABIICHO M3 pacyera 4 yaca B Henento. B yuebHoM rogy 32 yueOHbIe
Henenu. Beero 128 ypokoB B roj.

KoJu1-Bo yacos
Ne Tema
1-4 IloBTOpEeHME 4
5 Bxognast koHTposbHas padora 3a 10 kimacc 1
6-7 [lonATHE KOpHSA N—M CTENEHU U3 IEUCTBUTEIBHOIO YUCIIA 2
8-9 CreneHHble (YHKIIMH , UX CBOMCTBA U TpaduKu 2
10-11 CBolicTBa KOpHsI N—ii CTENIEHU 2
12-13 [IpeobpazoBaHne BEIpAKEHHHA, COACPIKANIIX PaHKAIIbI 2
14 O0600111eHe TOHITHS O TIOKa3aTelNe CTeNeH! 1
15 Koumponvnas paboma Nel no meme «Ilpeobpazosanue 1
BbLIPAdNCEHUU, COOEPAHCAUUX PAOUKATIBLY
16-17 Humunap 2
18-19 Konyc 2
20-21 [Hap u chepa 2
22-23 @urypsl BpalieHus 2
24 B3anMHoe pacnosioxkeHue cepsl U MI0CKOCTH 1
25-26 Perenue 3anau 2
27 Koumponvnas paboma Ne2 no meme «Kpyanvie menay 2
28-29 [oxa3zatenpHast QyHKIMS, ee cBOiicTBa U rpaduk 2
30-33 [Toka3zarenbpHBIC YpaBHEHHS W HEPABEHCTBA 4
34 Koumponvnas paboma Ne3 no meme «Iloxazamenvhvie ypasuenus u 1
HepaseHcmeay
35-36 O0beM 1 TUTOIA M MOBEPXHOCTEH TEJ B MPOCTPAHCTBE. 2
37-40 O0beM U TIONIaIb TOBEPXHOCTHU MPU3MBI, THPAMUIBI 4
41-42 O0beM U TIoNIalb MOBEPXHOCTH IFIIMHIpA 2
43-44 O0BeM U TUIONIAIh TOBEPXHOCTH KOHYCA 2
45-46 O06beM U TIoIab MOBEPXHOCTH IlIapa 2
47 Koumponvnas paboma Ne4 no meme «Obvemot men 6 1
NPOCMPaHcmeey
48-49 [Tonsitue norapudma 2




50-51 Jlorapudmuueckas GyHKIHS ,e€ CBOWCTBA U TpaduK 2
52-53 CsoticTBa iorapuMoB 2
94 Koumponvnasa paboma Ne 5 no meme «Ceoticmea noeapugpmos» 1
55-56 Jlorapudmuueckue ypaBHEHUs 2
57-58 Jlorapudmudeckue HepaBeHCTBA 2
59-60 [Tepexo1 K HOBOMY OCHOBAHUIO Jiorapupma 2
61-62 HuddepennmpoBanne moka3aTeabHON U JTOTapuOMHUIECKOM 2
byHKIMI
63 Konmponvnas paboma Ne6 no meme «Jloeapugpmuueckue 2
YPAGHeHUs U HePABEHCMEA
64 [IpsiMmoyrosbpHas cHCTEMa KOOPAWHAT B IIPOCTPAHCTBE 1
65-66 BeKTopbl 1 KOOPIMHATHI B IPOCTPAHCTBE. 2
67-68 CyMmMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YNCJIO, YTOJl MEXIY 2
BekTopamu. KoymHeapHble 1 KOMITJIAHAPHBIE BEKTOPEI.

69-70 CKaJISIpHOE MTPOU3BEICHUE BEKTOPOB 2
71 Koumponvnas paboma Ne7 no meme « Bexkmopwl 6 npocmpancmaeey 2
72 [TepBooOpazHas 1
73 OrnpeesieHHbI HHTErpall 1

74-75 Boruncnenue miomazei miockux (Guryp ¢ noMoupio HHTerpaia 2

76-77 OrnpeesieHHbI HHTErpall 2
78 Pemenue 3amay Ha TabnuyHOE M rpadUYECKOE PEICTABICHHUE 1

JTAHHBIX.
79 Hcnonb30BaHue CBOMCTB U XapaKTEPUCTUK YHCIOBBIX HAOOPOB: 1
CPeIHMX, HANOOJIBIIIETO M HANMEHBIIIETO 3HAUCHMSI, pa3Maxa

80-81 ITpocreiine BEpOATHOCTHBIE 3a7a4n 2
82 Crny4aiiHble COOBITHS M UX BEPOSITHOCTH 1
83 Konumponvnasa paboma Ne§ no meme «Ilpocmetiviue 1

8epOSMHOCMHbIE 3A0aA4U»

84-87 OO011e MeToIbl pelIeHus] YpaBHEHU N 4

88-91 Penienne HepaBeHCTB C OTHOM MTEpEeMEHHON 4

92-95 CucTeMbl ypaBHEHUI 1 HEPABEHCTB 4
96 Konumponvnasa paboma Ne9 no meme «Pewenue ypagnenuti u 1

HepageHcmay
97-100 [TpakTHKyM: pelIeHne TEKCTOBBIX 3a7au 4
101-104 [TpakTHKyM: perieHre MIaHUMEeTPUUECKHX 3aj1a4 4
105-108 ITpakTHKyM: pelIeHHe CTEPEOMETPUIECKUX 3a/1a4 4
109-112 [TpakTukyMm: pernieHre 3a/1a4 Mo CTaTUCTUKE U BEPOSITHOCTH 4
113-116 [TpakTHKyM: perieHre NpocTeHINX ypaBHEHU 1 HEPaBEHCTB 4
117-120 [TpakTukym: yTeHue rpagukoB GyHKIMUN 4
121-124 [TpakTukym: npeoOpa3zoBaHe BbIpaXKEHUH, COJEpKaIINe KOPHU U 4
CTETIeHU
125 [TpakTuKyMm: TpeoOpa3zoBaHUe TPUTOHOMETPUIECKUX BBIPAKCHHUN 1
126 [TpakTHKyM: pelieHre TPUrOHOMETPUUECKUX YPABHEHUM 1
127-128 Juarnoctuueckas padota B hopmare EI'D 2




