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MNOACHUTEJIbHAS 3AITNCKA

PaGouas mporpamma 1O MaTreMaThke pa3paboTaHa Ha  OCHOBE ®denepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa, yTBepxaeHHoro lIpumkazom MuHOOpa3zoBaHusS H
Hayku Poccum Ne413 ot 17 mas 2012 roga «OO6 yTBepkaeHHH (eaepalbHOIO0 TOCYIapCTBEHHOTO
00pa30BaTeNnbLHOTO CTaHAapTa cpenHero oomero oopazoanus” (¢ u3Mm. ot 29.06.2017), u aBTOpCKOI
IporpaMMbl 0011e00pa3oBaTeNbHBIX yUpeKIeHHi no maremaruke: [Iporpammbl. MaremaTtuka. 5 — 6
kiaccel. Anredpa 7 — 9 kiacesl. Anrebpa u Hadana MatemaTudeckoro ananmmsa. 10 — 11 kmaccesl / aBT.-
coct. U.U. 3ybapena, A.I'. MopakoBud. — 3-¢ U31., ucnp. u gom. — M.: Muemo3una, 2011. — 63 c.
«[Iporpammbr mo reomerpuu. 10-11 kmaccet / JI.C. Atanacsa, B.®. byry3os, C.b. Kamomies.
[Tporpammer obmieoOpazoBatenbHbIx yupexaeHuii. ['eomerpus. 10 — 11 kmaccwl/ CocraButens T.A.
Bbypmucrposa. M.: IIpocsemenue

Llenv npozpammer:
N3ydyenne MmaTeMaTHKHU B CTapliel Ikoyie Ha 6a30BOM ypOBHE HAIIPaBJICHO Ha IOCTHXKEHUE
CHEAYIOLIUX LETEH:

— ¢opMupoBaHUEe MPEACTABICHUI O MaTeMaTHKE KaK YHHBEpPCAIbHOM SI3bIKE HAYKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHHUM U MPOIECCOB, 00 UAESIX U METOAaX MaTEMAaTHUKH;

— pa3BHUTHE JIOTMUECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPaXKEHHS, aJTOPUTMUUYECKOU
KYJIBTYPbl, KPUTUYHOCTH MBIIUICHUS Ha ypPOBHE, HEOOXOAMMOM JUIsi OOyYeHHs B BBICIICH
IIKOJIE TI0 COOTBETCTBYIONICH CIEIUANIBHOCTH, B Oyayieit mpodecCuoHaIbHON AesITeNbHOCTH;

— OBJIQJICHHME MAaTEMaTUYEeCKUMHU 3HAHUAMH W YMEHHUSIMH, HEOOXOJUMBIMH B IIOBCEIHEBHOMU
KU3HH, U U3YUYCHHUSI IIKOJIbHBIX €CTECTBEHHOHAYUHBIX AUCIUIUIMH Ha 0a30BOM YpOBHE, JJIs
MoJiyueHus: oOpa3oBaHMsI B 00JacTAX, HE TpeOYyIIuX YriayOJIeHHOH MaTeMaTH4ecKon
MOATOTOBKH,

— BOCIIUTAHUE CPEICTBAMU MaTE€MaTHUKHU KYyJIbTYpbl JIMYHOCTH: OTHOUIEHUS K MaTE€MaTHUKE Kak
4acTh OOIIEYeNOBEUYEeCKOW KYIbTYpPhl: 3HAKOMCTBO C HCTOPUEH pa3BUTHS MaTeMaTHKH,
ABOJTIONUEH MAaTEMATUYECKUX HUJIeH, TOHUMAHKS 3HAYMMOCTH MaTEMATUKH JJIsi OOIIECTBEHHOTO
nporpecca.

O0mas xapakTepucTuKa y4e0HOro npeamera
[Tpu u3yueHuun Kypca MaTeMaTHKU Ha 0a30BOM YPOBHE MPOJIOJIKAIOTCS U MOJIY4alOT pa3BUTHE
coJiepKaTelbHble JTUHUU: «Anredpa», «DyHKIMM», «YpaBHEHHUS U HEpaBEHCTBa», «l eoMmeTpus»,
«DNEeMEHTEI KOM6I/IHaTOpI/IKI/I, TCOpHUU BGpOfITHOCTGfI, CTaTUCTHUKU U JIOTUKHW)», BBOIUTCS JIMHUSA
«Hauana MaTremaTHMuecKkoro aHajinsa». B paMkax yka3aHHBIX COAEPXKATEIbHBIX JIMHUN pPELIarOTCs
CJIEAYIOLIME 3aJauu:
e cucTeMaTH3alus CBEACHUM O YMCIAaX; U3yUYEHUE HOBBIX BHJIOB YHCJIOBBIX BBIPAKEHUN
U (GopMys; COBEpIICHCTBOBAaHME IPAKTHMYECKHMX HABBIKOB U  BBIYUCIUTEIBHON
KyJIbTYpbl, pAacIIUpeHHEe ¢ COBEPIICHCTBOBAHME aJreOpanveckoro anrmapara,
c(OPMHPOBAHHOTO B OCHOBHOM MIKOJE, ¥ €ro MNPUMEHEHHE K pPELICHUIO
MAaTEMATHYCCKUX U HEMATEMAaTHUYCCKHUX 3a/1a4,
® pacuIMpeHHe M CHCTeMaTH3alus OOLIMX CBEACHUH O (YHKIMAX, MOMOJHEHHE Kiacca
u3y4aeMbIX (YHKUIUH, WIITIOCTPAIMs IUPOTHI MPUMEHEHUS (QYHKIMNA ISl ONUCaHUS U
W3Y4YEHUS PEAIbHBIX 3aBUCUMOCTEM;
® PpPa3BUTHC Hpe)ICTaBJ'IeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTHYCCKHUX 3aKOHOMCPHOCTAX B
OKpYXXaloIlleM MHpE, COBEPIIEHCTBOBAHME HMHTEJUIEKTYalIbHBIX W PEYEBBIX YMEHHUMU
yTeM 00O0TallleHNs MaTeMaTHUECKOTO S13bIKa, PA3BUTHS JIOTHYECKOTO MBIIUICHUS.

Ocobennocmu opzanuzayuu yuedH020 npoyecca no MamemamuKe: KIaCCHO-ypO4Hasi CUCTEMA.
OcHoBHBIE (OpMBI OpraHuzalMu y4deOHOro mporecca — (poHTalIbHAs, TIPYIIOBasd,
VHIUBHUTyaIbHAsL.
Cucrtema ypoKOB yCJIOBHA, HO BCE JK€ BBIJICIIAIOTCS CIEIYIOUINE BUIBL:
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VYpok-nexuus. IIpeanonararorcss COBMECTHBIE YCHUIIMSI YUYWUTENSl U YUEHUKOB JUIsl PELLIEHUS
oOuieil mpoO1eMHON Mo3HaBaTeIbHOM 3a7aun. Ha TakoM ypoke HUCIosIb3yeTcsl 1eMOHCTPAIlMOHHbII
MaTepuajl Ha KOMIIBIOTEpe, pPa3pabOTaHHBIA ydYUTEeNeM WIM YYCHHKAMH, MYJIbTHMEIUIHbIC
POIYKTHI.

VYpok-npaktukyM. Ha ypoke yuamuecs paOoTaloT HaJa pa3IMUYHBIMU  33JaHUSIMA B
3aBHCUMOCTH OT CBOEW TOATOTOBJIEHHOCTH. Buabl paboT MOryT OBITh CaMbIMH pa3HBIMU:
MUChbMEHHBIC UCCIIEIOBAaHUS, PEUICHHE PAa3IMYHbIX 3a7a4, N3YUeHHUE CBOWCTB Pa3INYHbIX (PYHKIUMH,
[IPAKTUYECKOE NPUMEHEHUE PA3JIMYHBIX METOJO0B pelleHus 3anad. KoMmmbroTep Ha Takux ypokax
UCIONB3YETCSl KaK AJIGKTPOHHBIA  KaJIBKYJISATOp, TpPEHa)Xep YCTHOTO cuera, BHUPTyalbHas
nabopaTopus, ICTOYHUK CIPABOYHON MH(POPMALIUH.

VYpok-uccnenoanue.Ha ypokeyuamiyecs: pemaroT npobieMHyI0 3a7ady HCCIIe0BaTeIbCKOTO
XapakTepa aHATUTUYECKUM METOJIOM .

KomOuHMpoBaHHBIN ypOK IpeanoiaraeT BeIMOIHEHHE padoT U 3aJaHuil pa3HOTo BUA.

VYpok perienust 3a1a4. BeipabaTbIBaloTcsl y y4allluXxcsi YMEHUS U HAaBBIKM PELIEHUS 3ajad Ha
ypoBHE 00s3aTeNbHON M BO3MOXKHOM monaroroBke. JIroOoi ydwamuiics MOMKET HCIOJIb30BaTh
KOMIIBIOTEPHYI0 HH(POPMAIIMOHHYIO 0a3y MO METOJaM peIlleHUs pa3IUYHbIX 3ajad, [0 CBONCTBaM
AIIEMEHTAPHBIX (DYHKIUN U T.1.

Ypoxk-Tect. TectTupoBaHue MpOBOAUTCA C LEIbI0 AMATHOCTUKH MPOOETOB 3HAHMM, KOHTPOJIS
YPOBHSI OOYYEHHOCTH yYalllUXCsl, TPEHUPOBKU TEXHUKE TECTUPOBaHMs. TecThl mpeiararoTcsi Kak B
MEYaTHOM TaK U B KOMIIBIOTEPHOM BapHaHTE.

VYpok-3a4eT. YCTHBIA ONPOC YYallMXCsi [0 3apaHEEe COCTABJIECHHBIM BONpPOCAM, a TaKkKe
pelleHre 3a7a4 pa3Horo ypoBHs M0 U3yYEHHOU TeMe.

VYpok-camocrosarensHas pabdora. IlpemnarairoTcsi pa3Hble BHUJIBI CAMOCTOSITEIBHBIX PAa0OT:
JIByXypOBHEBasi — YpPOBEHb 0053aTENIbHON MOATOTOBKU - «3», YPOBEHb BO3MOKHOW MOJTOTOBKHU -
«4» n «5»; OONBLION CIHCOK 3aJaHUIl pa3HOTrO YPOBHS, U3 KOTOPOIO yyallMiics peliaer ux Io
CBOEMY BBIOODY.

VYpok-koHTponbHas padota. [IpoBouTCS Ha IBYX YPOBHSX:

YPOBEHB 0053aTEIILHON MOATOTOBKH - «3%», YPOBEHb BO3MOXHOM MOJTOTOBKH - «4» U «5».

B  nmamHOM Kypce gedywgumu  memooamu  00yueHus  npeomemy  AGNAIOMCA:
O0O0BSACHUTENbHO-UJUTFOCTPATUBHBIN U PENPOLYKTUBHBIN, XOTS UCHOJIB3YETCS] U YaCTUYHO-TTOUCKOBBIH.
Ha ypokax HCHONB3YIOTCS 271eMeHmbl CAeOyIouUX MexHOo02uil: JTUYHOCTHO OPHUEHTHPOBAHHOE
oOydeHue, o0yuyeHue ¢ MpUMEHEHNEeM KOMIIETEHTHOCTHO-OpUEHTUPOBaHHbIX 3aaanuil, MKT.

MecTto npeamera B yueOHOM IJIaHe
JlanHas nporpaMma paccuntana Ha 335 yueOHbIX yacoB (170 vacos B 10 kiacce u 165 yacoB B
11 xnacce). B yueGHOM m1aHe AJi M3ydeHUs MaTeMaTUKH Ha 0a30BOM YPOBHE OTBOJHUTCS 5 4acoB B
HEJZIETIIO.
Conep:kanue y4e0HOro Kypca

Tema ‘ Copepxanue

10 knace Ancedpa u nauana ananusa

UYucnossle pyukiuu | Onpenenenue GyHKIMH, CIOCOOBI €€ 3a1aHus, cBoiicTBa pyHkumii. OOpaTHas
GyHKIHS.

Uenb: popmmnpoBaHme npeacTaBieHNs NoHATUSA 06 0b6paTHON GyHKLUMK;
dbopmmrpoBaHMe yMeHNa 3a4aBaTb GYHKLMIO pasandHbIMK cnocobamm; NOCTPOEeHNe
dYHKUMIA; 3a0aHNSA 06paTHOM dyHKUMK. Pa3BuTre TBOpUECKUX cnocobHocTen npu
paboTe c obpaTHOMN PyHKLMEN.

KarueBble KOMIeTEHITUN

Yuebno-noznasamenvrnasn: NpUBOAUTH MPUMEPHI, POPMYIHUPOBATH BHIBOJIBI, B
YCTHOW U MMCbMEHHOM (OopMe ,0TpaXkaTh pe3yIbTaThl CBOCH AEATEIHHOCTH.
Hngopmayuonno-xommyHukamusHas: yMeTh OOIIATHCS, y4acTBOBATh B
JIAAJIOre, COCTABIIATH IUNIAH-KOHCIIEKT YPOKA, IPUBOAUTH IPUMEDBHI,
apryMEeHTHUPOBAT.




4

Peghnexcusnasn: caMocTosSTENFHO OPraHU30BBIBATh YUEOHYIO 1€ATEIbHOCTD;
OLICHUBATh CBOM Y4€OHbIE BO3MOKHOCTH.

Tpuronomerpuueckue
byHKIAHA

UYucnosast OKpyKHOCTb. [[I1MHa 1yru eIMHUYHON OKPYKHOCTH. Hucnosas
OKPY’KHOCTb Ha KOOPJAMHATHOH T10cKOoCcTU. CHHYC U KOCHHYC. TaHreHe u
KoTaHreHc. TpuroHomerpuueckue GyHKIIUN YUCIOBOTO apryMEHTa.
Tpuronomerpuyeckue GyHKIHUU YTIOBOTO aprymeHTa. @opmysib
npuBeneHus. DyHKIMS y = SiN X, ee cBoiicTBa U rpaduk. OyHKIHUSA y = COS X,
ee cBoiicTBa U rpaduk. [lepuoauunocts GyHKIMIA y = Sin X, y = COS X.
[Moctpoenue rpaduka pynkuuii y = mf(x) u y = f(kX) mo uzsectnomy
rpaduky pyaxun y = f(X). @ynkuuu y =1tg X u y = Ctgx, ux cBOiCTBa U
rpaduKy.

Heab: dbopmupoBanue npeacTaBiIeHUs O YUCIOBOW OKPYKHOCTH, O YHCIOBOU
OKPY>KHOCTH Ha KOOPJAMHATHOMN IVIOCKOCTH; (POPMUPOBAHUE YMEHUS HAXOAUTh
3HaUYE€HHE CUHYCa, KOCUHYCa, TAHI€HCA U KOTAHI€HCa Ha YUCIIOBOI
OKPY’KHOCTH; OBJIaZICHHE YMEHHEM NIPUMEHATh TPUTOHOMETPUUECKUE
(YHKIIUHU YKCIOBOTO apryMeHTa, PU Mpeodpa3oBaHUU TPUTOHOMETPUIECKHIX
BBIPAYKEHUI1; OBJIaJICHUE HAaBBIKAMU M YMEHUSIMH IIOCTPOEHUS IpauKoB
byHKIHiA Y = SinX, y = C0SX, Y = tgX, Y = CtgX; pa3BuTHE TBOPUYESCKUX
criocoOHocTei B moctpoeruu rpadukos ¢pyukimii y = mf(x), y = f(kx), 3nas

y = f(x).

KitroueBble koMneTeHUMHU

Yuebno-noznasamenvrnasn: IpuBOAUTH IPUMEPHI, (HOPMYIUPOBATH BHIBObI, B
YCTHOW U IMCbMEHHOH (OpME ,0TpaXkaTh Pe3yIbTaThl CBOCH AEATEIHHOCTH.
Hugpopmayuonno-kommyHukamuenas. yMeTb 00IIaThCs, yIacTBOBATh B
JTaJIoTe, COCTaBJIATh MJIAH-KOHCIEKT YpOKa, IPUBOIUTH PUMEPHI,
apryMeHTHUPOBATb.

Peghnexcuenas: camocTosTENbHO OPraHU30BbIBATh YUEOHYIO AESITEIBHOCTD;
OLIEHUBATh CBOM y4€OHbIE BO3MOYKHOCTH.

Tpuronomerpuueckue
ypaBHEHUSA

[IepBbIe npeicTaBICHAs O PEIIEHUH TPUTOHOMETPUYECKUX YPAaBHEHMIA.
Apxkkocunyc. Pemenne ypaBHeHus COst = a. Apkcunyc. Penenue ypaBHeHus
sint = a. ApkTaHreHc u apkKoTaHTeHc. Pernienne ypaBaenuit tgx = a,Ctg X = a.
[Ipocreiimme TpUroHOMETpUUECKHE ypaBHEHUS. [[Ba MeTo1a peleHUs
TPUTOHOMETPUYECKUX YPAaBHEHUN: BBEJCHNE HOBOW IIEPEMEHHON U
pas3nokeHue Ha MHOKUTENU. OJHOPOIHbIE TPUTOHOMETPUYECKHUE YPABHEHUS.
Heab: ¢QopmupoBaHue MpenCTaBICHUM O pPEMIEHUH TPUTOHOMETPUUECKHUX
YpaBHEHMH Ha YHCJIOBOM OKpPYXHOCTH, 00 apKKOCHHYCE, apKCHHYCE,
apKTaHI€HCE M ApKKOTAHIEHCE;  OBJIAJCHHE  yYMEHUEM  PEIICHUs
TPUTOHOMETPUUECKUX YPAaBHEHUN METOJIOM BBEJEHHUS HOBOW IEPEMEHHOM,
pa3noKeHus: Ha MHOXUTENU; (GOpMHUpPOBaHHE YMEHUI pELIeHHs] OJJHOPOIHBIX
TPUTOHOMETPUYECKHX YPaBHEHUH; paclIupeHue U 0000IIeHHe CBEIECHUH 0
BUJIaX TPUTOHOMETPUUECKUX YPaBHEHHH.

KiroueBbie kKoMIeTeHUMHA

Yuebno-noznasamenvnasn: IpuBOAUTH IPUMEPHI, (HOPMYIUPOBATH BHIBOAbI, B
YCTHOW U MMCbMEHHOM (OopMe ,0TpaXkaTh pe3yiIbTaThl CBOCH AEATEIbHOCTH.
Hugpopmayuonno-xommynuxamugHas. yMeTh 00IIaThCS, y4aCTBOBAThH B
JTUAJIOTe, COCTABJIATh MJIAH-KOHCIEKT YPOKa, IPUBOIUTH IPUMEPBI,
apryMeHTHUPOBATb.

Peghnexcusnasn: caMocTOSTENFHO OPraHU30BBIBATh YUEOHYIO 1€ATEIbHOCTD;
OLICHUBATh CBOM y4€OHbIE BO3MOKHOCTH.

ITpeoOpaszoBanue
TPUTOHOMETPHYECKUX
BBIPAKCHUIN

CuHycC, KOCUHYC U TAHT'€HC CYMMBI M Pa3HOCTH apryMeHTOB. DPOpMyJIbl
nBoiHOTO aprymenTa. ®opmyibl moHmwkeHus creneHu. [IpeodpaszoBanue
CYMM TpUTOHOMeTpHUecKuX (pyHKImii B npousBeaenue. [IpeodbpazoBanue
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MIPOU3BEACHNN TPUTOHOMETPUUECKUX (DYHKIIHI B CYyMMBI.

Heas: hpopmupoBanue npeacTaBieHuil o GpopMysaax CUHyca, KOCUHYcA,
TaHIe€HCa CYMMBI U Pa3HOCTH apryMeHTa, ()OPMYIIbI IBOMHOTO apryMeHTa,
(opMyJIbI TOJOBUHHOI'O YIi1a, (POPMYJIbl IOHUKEHUS CTETIEHH; OBJIa/ICHUE
YMEHHUEM MPUMEHEHHE dTHX POpPMYIL, a Takxke GopMyIibl Tpeodpa3zoBaHus
CYMMBI TPUTOHOMETPUYECKUX (YHKLUH B IPOU3BEICHHUE U (POPMYJIBI
npeoOpa3oBaHus MPOU3BEICHHS TPUTOHOMETPHUYECKUX (DYHKIUN B CYMMY;
pacimpenue u 00001eHne CBeICHUH 0 IpeoOpa3oBaHUH
TPUTOHOMETPUUYECKHUX BBIPAKEHHI C IPUMEHEHUEM pa3IMYHbIX (hopMys
KiroueBble KoMIeTeHINH

Yuebno-noznaeamenvnas: IpuBOJUTH IPUMEPBI, HOPMYIUPOBATH BHIBOBI, B
YCTHOW U MMCbMEHHOM (OpMe ,0TpaXkaTh Pe3yIbTaThl CBOCH ACATEIHHOCTH.
Hngppopmayuonno-kommyHukamuenas. yMeTb o0IIaThCs, y4aCTBOBATh B
JIMaJIore, COCTABIIATH TUIAH-KOHCIIEKT YPOKa, IPUBOAUTH IPUMEPHI,
apryMeHTHPOBATh.

Peghnexcusnasn: caMoCcTOSTENFHO OPraHU30BBIBATh YUCOHYIO I€ATEIBHOCTD;
OLICHUBATh CBOM y4€OHbIE BO3MOKHOCTH.

IIpousBoaHas u ee
IIPUMEHEHHE

OmnpezeneHue YUCIOBON MOCIEI0BATEIBHOCTH U CIIOCOOBI €€ 3aJaHHUs.
CaolicTBa 4KCIIOBBIX NOCHEA0BaTeNpHOCTEN. Onpeenenue npeaena
nociyefoBareabHocTH. CBOMCTBA CXOMALINXCS [TOCIEA0BATEIbHOCTEN.
Brruucnenue npeneno nociegoBatenbHocTeil. CymMmma 6ecKOHEUHOM
reoMeTpuueckou mporpeccuu. OnpeneneHre npou3BoaHoOM. Beruucienue
IIPOU3BOJHBIX. [ €OMETpUUECKUI U MEXAHUYECKUI CMBICII TPOU3BOIHOM.
VYpaBHeHue kacarenbHOU K rpaduky ¢pyHkiuu. [IpuMenenne npou3BogHON K
MOCTPOEHHIO rpahuKOB (PYHKIUI U PELISHNIO 3ajay Ha OTHICKAHHE
HauOOJIbIIEr0 U HAUMEHBILIEr0 3HAYCHUH.

ean: popmMupoBaHue yMEHUH MPUMEHEHNS IPABUIT BHIYMCIICHUS
MIPOU3BOJIHBIX U BBIBOAA (POPMYI MPOU3BOIHBIX AIEMEHTAPHBIX (PYHKLINH;
(opMHUpOBaHKE MPEACTABICHUS O MOHATUH IIpeJiesia YNCIOBOH
MOCJIEZI0BATEIBHOCTU U (DYHKIIMH; OBJIaJICHUE YMEHUEM HCCIIEIOBAaHUS
(YHKIINHU C TOMOIIBIO TPOU3BOIHOM, COCTABIIATh YPABHEHUS KacaTelbHOM K
rpaduky GyHKIUHU, IPUMEHATh IPOU3BOAHYIO JJIs PEIIEHUs 3a7a4d Ha
ONTHMHU3ALMIO U T.1.

KiroueBble koMneTeHUMHU

Yuebno-nosnaeamenvnas: IpUBOJUTH IPUMEPHI, (HOPMYTUPOBATH BHIBOJBI, B
YCTHOW ¥ MUCbMEHHOMN (opMe ,0Tpa’kaTh pe3yabTaThl CBOEH JESATEIbHOCTH.
Hugpopmayuonno-kommyHukamuenas. yMeTb 00IIaThCs, yIaCTBOBATh B
JTMAJIOTe, COCTaBJIATh MJIAH-KOHCIEKT YpOKa, TPUBOIUTH MPUMEPHI,
apryMeHTHUPOBATb.

Peghnexcuenas: camocTosTeIbHO OPTaHU30BbIBATh YUEOHYIO 1€ATEIbHOCTD;
OLIEHUBATh CBOM Y4€OHBIE BO3MOYKHOCTH.

10 knacc I'eomempusn

Bsenenue

[Ipeamer crepeomerpuu. AkcuoMsl crepeomeTpun. HekoTopele ciienctBus
H3 aKCHOM.

Heab: chopmupoBath npeAcTaBICHUE YIAITUXCSI 00 OCHOBHBIX MOHSATHSIX
1 aKCHOMaX CTEPEOMETPHH, UX UCTIOIB30BAHKE MPU PEIICHUH CTaHIaPTHBIX
3ajauy.

[TapannensHOCTH
MpsAMBIX U
IJIOCKOCTEM

[TapannenbHOCTh NPSIMBIX, MPSIMOM U TJIOCKOCTU. B3anmMHoe pacnosokeHune
MPSIMBIX B IPOCTPAHCTBE, YTOJl MEXAY ABYMs MpsiMbIMu. [lapannenbHocTh
NpAMON U TNIOCKOCTH. [Ipu3HaK napaienbHOCTH MPSIMOM U TIJIOCKOCTH.
CaolicTBa napamuienbHbIX NPSIMOM U I10cKoCTH. [TapannenbHoCTh
rockocteil. CBOMCTBO MapajuiesIbHbIX MIocKocTel. [Tpu3Hak
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napajuiesIbHOCTH IIockocTell. Terpasap n napamuienenunen. 3a1auy Ha
IIOCTPOCHHUE CEYCHUH.

Ieab: naTh yyamumcs CUCTEMAaTUYECKHAE CBEICHMS O NTapaJuIeIbHOCTH
IIPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

[Tpu n3yueHnn maTepuana TEMbI CI€yeT OOpaTUTh BHUMAaHHUE Ha 4acTo
HCIIOJIb3YEMBIA METOJI JOKA3aTENIbCTBA OT IPOTUBHOTO, 3HAKOMBIN y4aIllUMCs
U3 Kypca IJIaHUMETPUH. Y Yaluecst 3HaKOMSTCS ¢ Pa3IUYHbIMUA CIIOCO0aMHU
1300pakeHus IPOCTPAHCTBEHHBIX (PUTyp HA IUNIOCKOCTH.

KiroueBbie KoMIeTeHIMH

Yuebno-noznaeamenvnas: IpUBOJUTH IPUMEPBI, (HOPMYIUPOBATH BHIBOBI, B
YCTHOW M MUCbMEHHOM (OpMe ,0TpaXkaTh Pe3yIbTaThl CBOCH ACATEIHHOCTH.
Hupopmayuonno-kommyHukamuenas. yMeTb 00IIaThCs, y4aCTBOBATh B
JIIAJIoTre, COCTABIIATH IUIAH-KOHCIIEKT YPOKa, IIPUBOJUTH IIPUMEPHI,
apryMeHTUPOBATb.

Pegnexcusnasn: camoCTOATENTPHO OPraHU30BBIBATE YUEOHYIO JI€SITEIBHOCTD;
OLICHUBATh CBOM y4€OHbIE BO3MOKHOCTH.

[lepneHuKyISIpPHOCTD
IPSIMBIX U IIJIOCKOCTEN

[lepneHMKyIAPHOCTB NPSAMBIX B IPOCTpaHCTBE. Ilepnen uKynsipHOCTh
IPSIMON U TNIOCKOCTH. CBOMCTBA NPSMBIX NIEPIEHANKYISPHBIX INIOCKOCTH.
[Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U INIOCKOCTH. PaccTosiHue OT TOUKH
70 11ockocTu. PaccrosiHue oT npsAMoit 10 mockocTu. PaccrosiHue Mexay
NapajuleIbHbIMU IpsIMBbIMU. [leprieHIuKysap 1 HakIOHHBIE. TeopeMa o Tpex
NEPIEHIUKYIIApax. Yo MeXKAY IPSIMON U TUIOCKOCTHIO. [IByrpaHHbIi yroJ.
[lepneHuKyYISPHOCTD MIJIOCKOCTEM.

Ieab: naTh yyamumcs: CUCTEMaTUYECKHUE CBEICHUS O NIEPIEHAUKYISIPHOCTH
MPSIMBIX Y INIOCKOCTEN B IPOCTPAHCTBE, BBECTH IIOHATHE YTOJ MEXKIY
MIPSAMBIMU U IJIOCKOCTSMH, MEKY INIOCKOCTSMH.

KuiroueBbie KoMIeTeHUMH

Yuebno-nosnaeamenvnasn: IpUBOJUTH IPUMEPHI, (HOPMYTUPOBATH BHIBOBI, B
YCTHOH M MUCbMEHHOM (opMe ,0Tpa’kaTh pe3yIbTaThl CBOEH JEATEIbHOCTH.
Hugpopmayuonno-kommyHukamuenas. yMeTb 00IIaThCs, yIacTBOBATh B
JIMAJI0Te, COCTABIIATH INIAH-KOHCIIEKT YPOKa, IPUBOIUTH IPUMEPBHI,
apryMeHTUPOBATh.

Pegnexcusnas: caMoCTOATENILHO OPraHU30BbIBATh YUEOHYIO 1€ATEIBHOCTD;
OLIEHUBATh CBOM y4€OHbIE BO3MOYKHOCTH.

MHororpanHuku

Bepmmnsl, pedpa, rpanu MHOTOrpaHHuKa. PazBepTka. MHOTOrpaHHbI€ YIJIBI.
Beinyxiible MHOTOrpanHuku. Teopema Dinepa.

[Ipu3ma, ee ocHOBaHUs1, OOKOBbIE pedpa, BbICOTA, OOKOBAs TIOBEPXHOCTb.
[Ipsimast u HaknoHHas npusMa. [IpasunbsHas npusma. [apannenenunen. Ky6.
[Mupamupa, ee ocHoBaHME, OOKOBBIE pedpa, BHICOTA, OOKOBAsI TOBEPXHOCTD.
TpeyronbHasg nupamuna. [IpaBunpHas nupamuga. Y ceueHHas NUpamMua.
Cummetpu B KyOe, B mapajiienenurnese, B mpusme u nupamuje. [loustue o
CUMMETpPUHU B IPOCTPAHCTBE (LIEHTpaJIbHAs, OCeBas, 3epkayibHast). [Ipumepsr
CUMMETPUU B OKPYKAIOIIEM MHUDE.

Ceuenus Ky0a, IPU3MBbI, TUPAMHU/IBL.

[IpencraBienue o npaBUIbLHBIX MHOTOTPAHHUKAX (TETpa’ip, Ky0, OKTasap,
JOJIKadIp U UKOCAIP).

KiaroueBble KOMIIeTEHIINH

Yuebno-nosnaeamenvrasn: IpUBOJUTH TPUMEPHI, (POPMYTUPOBATH BHIBOBI, B
YCTHOW M MUCHbMEHHOU popMe ,0TpaXkaTh PE3YJIbTAThl CBOEH JCATEIHHOCTH.
Hugpopmayuonno-komMmyHuKkamuenas. yMeTb 00IIaThCs, yIaCTBOBAThH B
JUAJIOTe, COCTABJIATh IUIAH-KOHCIIEKT YPOKA, IPUBOIUTH IIPUMEDPBI,
apryMeHTHUPOBATb.
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Peghnexcusnasn: caMocTosSTENFHO OPraHU30BBIBATh YUEOHYIO 1€ATEIbHOCTD;
OLICHUBATh CBOM y4€OHbIE BO3MOKHOCTH.

Bexkrops! B
IIPOCTPAHCTBE

ITonsatue BexTopa. Monyns Bekropa. KosumnHeapHbie BEKTOpbI. PaBeHCTBO
BEeKTOPOB. Ci105keHUE U BBIYMTAHUE BEKTOPOB. CyMMa HECKOJIBKHUX BEKTOPOB.
YMHOkEHUE BEKTOpa Ha 4KCII0. PasiioxkeHue BeKTopa 1o J8ym
HEKOJUIMHEapHbIM BekTopaM. Kommtanapusie BekTopsl. [IpaBuio
napajuienenunena. Paznoxxenue BeKTopa o TpeM HEKOMIUIAHAPHBIM
BEKTOPAM.

Heas: hopMupoBaHue NpeacTaBICHUN 0 BEKTOpaxX B IPOCTPAHCTBE,
OBJIAJICHUE YMEHUEM OIIEPUPOBATH C BEKTOPaMH B IPOCTPAHCTBE; Pa3BUTHE
HAaBBIKOB OIl€palMi HaJl BEKTOpaMH.

KiaroueBble KOMIIeTEHIINH

Yuebno-nosnaeamenvrasn: IpUBOJUTH TPUMEPHI, (HOPMYITUPOBATH BEIBOJIBI, B
YCTHOW U MMCbMEHHOM (OopMe ,0TpaXkaTh pe3yiIbTaThl CBOCH JAEATEIbHOCTH.
Hngopmayuonno-kommyHukamuenas. yMeTb 0OIIaThCs, yIaCTBOBATH B
JUAJIOTe, COCTABJIATh IUIAH-KOHCIEKT YPOKa, IPUBOIUTH IIPUMEPBI,
apryMeHTHUPOBATb.

Peghnexcusnas: caMocTOATENEHO OPraHU30BbIBATh YUEOHYIO 1€ATEIbHOCTD;
OLICHUBATh CBOM Y4€OHbIE BOZMOKHOCTH.

IToBTOpEHUME

[ToBTOpeHue, 0000IIeHNE U CHCTEMaTH3aLUs 3HAHUH, YMEHUI U HABBIKOB 32
Kypc MmaremaTuku 10 kacca.

11 knace Ancedpa u nauana ananusa

CteneHu v KOpHHU.
Crenennsle QyHKIUN

[TonsiTHE KOpHS N-CTENEHU U3 ACHUCTBUTEIBHOTO Yncia. OyHKIUN y= R/x , UX
cBoiicTBa U rpaduku. CBoiicTBa KOpHs N-cTeneHu. [IpeoOpazoBanus
BBIpXKEHUH, coiepKalux paaukansl. O000LIeHEe TOHATHS O TToKa3aTelie
creneHu. CreneHHble PyHKIUM, UX CBOMCTBA U rpauKH.

Henab: popMupoBaHre NOHATUN «CTENEHB C PAIIMOHATIBLHBIM [TOKa3aTeIeM»,
«KOPEHb N-CTETIEHHU U3 JICHCTBUTEIBHOTO YKMCIa U CTETIEHHON (QYHKIIUN;
MIPUMEHEHHE MTOHATUSI KOPEHb N-CTENEHU U3 JEHCTBUTENBHOTO Yncia JUIst
pELIEeHNs UPPALMOHAIIBHBIX YPaBHEHU, OBJIaICHNE YMEHNEM IPUMEHEHHUS
CBOMCTB KOpHS N-CTENEeHH; TpeoOpa30oBaHUsl BIpAXKEHUH, COAepKAIIUX
panukaibl; 0000IeHNe U cCUCTeMaTH3alis 3HAaHUHM O CTeNeHHOW (QyHKIMH;
(hopMHpOBaHHUE YMEHUSI IPUMEHSATH MHOI000pa3ne CBOMCTB U IpauKoB
CTeNeHHON (YHKIMHU B 3aBUCHMOCTHU OT 3HAUYE€HUI OCHOBAaHMM U MOKazaresei
CTETEHU

KiaroueBble KOMIIeTEHIINHA

Yuebno-nosnaeamenvnasn: IpUBOJUTH TPUMEPHI, (HOPMYTUPOBATH BHIBOBI, B
YCTHOW ¥ MUCbMEHHOM (opMe ,0Tpa’kaTh pe3yabTaThl CBOEH JESATEIbHOCTH.
Hugpopmayuonno-kommyHukamuenas. yMeTb 00IIaThCs, yIaCTBOBAThH B
JTMAJIOTe, COCTaBJIATh MJIAH-KOHCIEKT YpOKa, TPUBOIUTH MPUMEPHI,
apryMEeHTUPOBATb.

Peghnexcuenas: camocTosTeIbHO OPTaHU30BbIBATh YUEOHYIO 1€ATEIbHOCTD;
OLIEHUBATh CBOM Y4€OHbIE BO3MOKHOCTH.

[TokazaTenbHas u
norapudmudeckas

byHKIIUU

ITokazarenbHast QyHKIMS, ee cBoiicTBa U rpaduk. [lokasarenbHble ypaBHEHHUS.
IToka3zarenbHble HepaBeHcTBA. [loHsTre morapudma. @ynkuus y = log x, ee
cBoiicTBa U rpaduk. CoiicTBa norapudmos. JlorapupmMuueckue ypaBHEHHs.
Jlorapudgmuueckue HepaBeHcTBa. [lepexoq kK HOBOMY OCHOBaHMIO Jiorapudma.
HuddepenunpoBanue nokazaTeabHON U JOrapupMHUUECKON (HyHKIIUHA.

Hean: hopMupoBaHue MPeACTABICHUN O TIOKA3aTeILHON 1
aorapupmMuueckor GyHKIMAX, X rpauKax U CBOMCTBAX; OBJIAJCHUE
YMEHHUEM MMOHUMATh M YUTaTh CBOMCTBA U rpaduku JorapupmMuyecKon
(YHKIIMU, HAXOJUTh IPOM3BOIHBIE IOKA3aTEIbHOMN U JTOrapupMUIecKon
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¢GyHKUMH, pemaTh Jorapu(MUUYecKue YpaBHEHUS! M HEPABEHCTBA; CO3aHNe
YCIIOBUH AJIS1 pa3BUTUS YMEHMSI IPUMEHATh (PYHKIIMOHAIBHO-Tpaduyeckue
IIPEICTaBICHM U1 ONIMCAHMs M aHAJIM3a 3aKOHOMEPHOCTEH, CYIIECTBYIOIIUX
B OKPYXKalOLIEM MUPE U B CMEXHBIX IPEAMETaX

KiroueBbie KoMIeTeHUMH

Yuebno-noznaeamenvnas: IpuBOJUTH IPUMEPBI, HOPMYIUPOBATH BHIBOBI, B
YCTHOW U MUCbMEHHOM (pOpMeE ,0TpaXkaTh Pe3yiIbTaThl CBOCH AEATEIHHOCTH.
Hnppopmayuonno-kommyHukamuenas. yMeTb 00IIaThCs, y4aCTBOBATh B
JI1AJIore, COCTABIIATH IUIAH-KOHCIIEKT YPOKa, IPUBOAUTH IIPUMEPHI,
apryMeHTHUPOBATb.

Pegnexcusnasn: camoCTOATEIBHO OPraHU30BbIBATh YUEOHYIO JIESITEIbHOCTD;
OLICHUBATh CBOM y4€OHbIE BO3MOKHOCTH.

[TepBooOpaznas u
UHTErpal

[TepBooOpaznas. [IpaBuiia oTeickanus epBooOpa3HbIX. TaldauIa OCHOBHBIX
HEOIpEIeICHHBIX HHTETPAIOB. 3a/1a4M, MPUBOIAIINE K TOHATHIO
onpeaeseHHoro uurerpaina. [loudarue onpeneneHHoro uurerpaina. @opmyna
Herotona-Jleitonuia. Beraucnenue miomaaei miockux Guryp ¢ moMoIIbio
ONPEAEIICHHOTO UHTETpalIa.

Hean: hpopMupoBaHKEe MPEACTABICHUN O MIOHATHH ITIEPBOOOPA3HOM,
HEOIPEJIETIEHHOT0 UHTErpaia, ONPEEeIEHHOr0 HHTErpaia; OBIaJCHUE
YMEHHEM MIPUMEHEHHUS IEPBOOOPa3HON (HYHKIIUH MPU PELUICHUH 3a1a41
BBIYHCIICHUS TUIOIIAJICH KPUBOJIMHEHHBIX TPAICIUN U APYTUX IIOCKUX (QUTYP
KiaroueBble KOMIIeTeHIINHA

Yuebno-noznasamenvrnasn: IPUBOAUTH IPUMEPHI, (DOPMYITHPOBATH BHIBOBI, B
YCTHOH M MUCbMEHHOH opMe ,0TpaxkaTh pe3ybTaThl CBOEH JAESITETbHOCTH.
Ungopmayuonno-xommyHukamusHas: yMeTh OOIIATHCS, y4acCTBOBATh B
JIMAJIore, COCTABIIAThH IJIAH-KOHCIIEKT YPOKa, IPUBOAUTH PUMEPHI,
apryMEHTUPOBATb.

Peghnexcusnas: caMocTosTENbHO OPraHU30BBIBATH YUEOHYIO AESITENHFHOCTD;
OIICHUBATh CBOU y4€OHBIE BO3MOKHOCTH

ONEeMEHTBI
MaTeMaTHIEeCKOM
CTaTHCTHKH,
KOMOMHATOPUKH U
TEOPHUH BEPOATHOCTEN

Craructudeckas 06paboTka qaHHbIX. [IpocTeiinime BepoITHOCTHBIC 3aJa4H.
Coueranus u pazmenienusi. ®opmyna 6mHoma Hetotona. Cinydaiinbie
COOBITHS U UX BEPOSITHOCTH.

Hean: Pa3BuTHsa ymMeHUs TOTUYECKH OOOCHOBBIBATH CYXICHUS, BBIIBUTATh
TUIOTE3bI U MOHUMATh HEOOX0IMMOCTh UX MPoBepku. DopMUpOBaHHE
MPEJICTABICHUIN O KJIACCHYECKON BEPOATHOCTHOM CXEME, O MEPECTAaHOBKAX,
COUeTaHMSIX U pa3zMmelieHusx. OBnajgeHus] yMEHHEM peniaTh KOMOUHATOPHBIS
3aJ1a4M, UCIOJIB3YS KJIACCHUECKYIO0 BEPOATHOCTHYIO CXEMY U KIaCCUYECKOe
orpesieNieHue BEpOosSTHOCTH, popmyny OmHoMa HeroToHa

KiaroueBble KOMIIETEHIINH

Yuebno-noznasamenvnasn: IpUBOAUTH IPUMEPHI, (HOPMYITHPOBATH BHIBOJBI, B
YCTHOM M MUCbMEHHOMN (opMe ,0Tpa’kaTh pe3yabTaThl CBOEH JESATEIbHOCTH.
Hugpopmayuonno-kommyHukamuenas. yMeTb 00IIaThCs, yIaCTBOBAThH B
JTNAJIoTe, COCTABIIATH IUIAH-KOHCIIEKT YPOKa, TPUBOJIUTH MPUMEPHI,
apryMEHTUPOBAaTh.

Peghnexcuenas: camocTosTEIbHO OPTaHU30BbIBATh YUEOHYIO 1€ATEIbHOCTD;
OIICHUBATh CBOU Y4eOHBIE BO3MOXHOCTH

YpaBHeHus u
HEPaBEHCTBA.
CucreMbl ypaBHEHHI
Y HEPABEHCTB

PaBHOCHIIBHOCTE ypaBHEeHHI. OOIIME METOMbI pEIICHUs YpaBHCHUN: 3aMeHa
ypaBuenus h(f(x)) = h(g(x)) ypaBumenmem f(X) = g(X), pasznoxeHue Ha
MHOXUTEJIM, BBEICHHE HOBOW NEpPEeMEHHOW, (YHKIMOHAIBbHO-TpadUUeCKUit
METOI.

Pemenue HepaBeHCTB ¢ OJJHOM MTEpEMEHHOM. PaBHOCHIIBHOCTh HEPABEHCTB,
CHUCTEMBbI M COBOKYITHOCTH HEPABEHCTB, UPPALIMOHAIIbLHBIE HEPABEHCTBA,




HepaBeHCTBa C MO,Z[y.IISIMI/I.

Cucrembl ypaBHEHUH. YpaBHEHUS U HEPABEHCTBA C ITapaMeTPaMH.

Heab: hopmupoBaHue MpEACTABICHUH 00 YpaBHEHHUSIX, HEPABCHCTBAX M HUX
CUCTEMax; O PEIICHUH YpaBHEHUS, HEPABEHCTBA U CUCTEMBI; 00 YpaBHEHUSAX U
HEpPAaBCHCTBAX C I[apaMeTpOM; OBJQJICHHE HaBBIKAMH OOIIUX METOJIOB
pelieHusT ypaBHEHUH, HEPABEHCTB W WX CHCTEM; OBJIAJCHUE YMEHHEM
pemeHI/m ypaBHeHI/Iﬁ )41 HepaBeHCTB C HapaMeTpaMI/I, HaXOXICHHUA BCEX
BO3MOJKHBIX PEIICHHI B 3aBUCUMOCTH OT 3HAYCHHS IapameTrpa; 00o0mieHne u
cHUCTeMaTH3alus HMEIOUIMXCS CBEICHUH 00 ypaBHEHHSAX, HEPABEHCTBAX,
CHUCTEMax M METOJaX HUX pEHICHUs; O3HAKOMJIEHHE C OOIMMH METOJaMu
pelieHus; CO3JaHWe  yCIOBHUS JUIS  PAa3BUTHS  yYMEHHUS  MPOBOAUTH
apryMEHTUPOBAHHBIE PACCYXKIEHUS, JellaTh JIOTUYECKH OOOCHOBAaHHBIC
BBIBOJIbI, OTJINYATh JIOKa3aHHbBIE YTBEPHKJICHUS OT HEJIOKA3aHHBIX, SICHO, TOUHO
Y IPAaMOTHO BBIPaKaTh CBOU MBICIIA B YCTHOM Y IMCbMEHHOMN pEUHU.
KiaroueBble KOMIIeTeHIITN

Yuebno-noznasamenvrnasn: IPUBOAUTH IPUMEPHI, (DOPMYITHPOBATH BHIBOBI, B
YCTHOH M MHUCbMEHHOM opMe ,0TpaxaTh pe3ysbTaThl CBOCH JAESITEIbHOCTH.
Hnghopmayuonno-xommynuxamusnasn: yMeTh O0OIIATHCS, y4aCTBOBATH B
JTAJIoTe, COCTaBIIATh IIAH-KOHCIIEKT YPOKa, IPUBOJUTH MPUMEPHI,
apryMeHTHPOBATh.

Peghnexcugnas: caMoCTOATENBHO OPraHU30BBIBATH YUEOHYIO J1EATEIbHOCTH;
OIICHHUBATh CBOU y‘-IC6HI)I€ BO3MOXHOCTH

11 knacc. I'eomempusn

Meton KoOpauHar B
MIPOCTPAHCTBE

[IpssMoyronbHas cucteMa KOOPAUHAT B MPOCTpaHcTBe. KoopauHaTel BEKTOpA.
CBs13p MEXly KOOpIAMHAaTaMH BEKTOPOB M KoOpauHaTamu Touek. [Ipocreiimme
3a/la4M B KOOpJIMHATaX. YToJ Mexay BekTopamu. CKallipHOE TPOU3BEICHUE
BEKTOPOB. BhIuncieHne yrioB Mex1y NPSIMBIMU U IUIOCKOCTSIMHU.
HentpansHas cummerpusi. OceBast cummetpust. [lapamienbHbIi iepeHoc.
Hean: cpopmMupoBaTh YMEHHS IPUMEHATh KOOPJUHATHBINA 1 BEKTOPHBIN
METOBI K PELICHUIO 33a4 HAa HaXO0KJICHNUE JUIMH OTPE3KOB U YIJIOB MEXKIY
MPSIMBIMU U BEKTOPAaMHU B IIPOCTPAHCTBE.

KiroueBble koMneTeHUMHU

Yuebno-noznaeamenvnas: IpUBOJUTH IPUMEPHI, (HOPMYTUPOBATH BHIBOBI, B
YCTHOH M MHUCbMEHHOM (opMe ,0Tpa’kaTh pe3yabTaThl CBOEH JESATEIbHOCTH.
Hugpopmayuonno-kommyHukamuenas. yMeTb 00IIaThCs, yIacTBOBATh B
JTMAJIOTe, COCTaBJIATh MJIAaH-KOHCIEKT YpOKa, IPUBOIUTH MPUMEPHI,
apryMEeHTHUPOBATb.

Peghnexcuenas: camocTosTENIbHO OPTaHU30BbIBATh YUEOHYIO AESITETbHOCTD;
OLIEHUBATh CBOM Y4€OHbIE BO3MOKHOCTH

Huwmnap. Konyc.
[Tap.

Tena u moBepxHOCTH BpamieHus. [{mimHap u KoHyC. Y Ce4eHHbIH KOHYC.
OcHoBaHue, BbICOTa, O0OKOBast MOBEPXHOCTb, 00pa3yrolas, pa3BepTkKa.
OceBble ceUeHUsI U CEUEHUS, NTapajlieNibHble OCHOBaHNI0. DOPMYIIbI IJIOIAAH
MOBEPXHOCTEN IIWINHIPA U KOHYCA.

ap u cdepa, ux ceueHus:, kacareabHas INIOCKOCTb K cepe. YpaBHEHUE
cdepsl. [nomans chepsl.

Hean: hopmupoBanre 0OIIETO MPEICTABICHUS O MOICIISAX IIMIHHAPA,
KOHYca, cepbl U I1apa; yMeHHue N300paXkaTh OCEBbIC CEUCHUS IIHIIMHIPA,
KOHYCAa, BBIJIETISAS UX JJMHEHHBIE 3JIEMEHTBI; pa3BUTHE HABBIKOB BHIUMCIICHUS
OOKOBBIX IMOBEPXHOCTEH IIMIIMH/IPA, KOHYCA U TUIOIAIHN C(ephl.

KiaroueBble KOMIIeTEHIINH

Yuebno-nosnaeamenvnasn: IpUBOJUTH TPUMEPHI, (POPMYTUPOBATH BHIBOBI, B
YCTHOM M MUCHbMEHHOM (hOopMe ,0TpaXkaTh PE3yJIbTAThl CBOEH JCATEIHHOCTH.
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Hugpopmayuonno-komMmyHuKamuenas. yMeTb 00IIaThCs, yIacTBOBAThH B
JTAJIoTe, COCTABJIATh MIAaH-KOHCIEKT YPOKa, IPUBOIUTH MPUMEPHI,
apryMeHTHUPOBATh.

Peghnexcusnas: caMocTosATEIbHO OPraHU30BbIBATH YUEOHYIO NESTEIBHOCTD;
OIICHUBATh CBOM Y4COHBIC BO3MOXHOCTH

O0BEMEBI TEN

[Tonsitue 06 o0beme Tena. Popmyibl 00beMa Ky0da, IPSIMOYTOJIBHOTO
napajuiesienuneaa, Ipu3Msl, IWMHAPA. PopMysTsl 00beMa MHpaMUIbI U
koHyca. ®opmyna oObema 1apa. Vicnonp3oBaHnue HHTETpasia JUisk BRIYUCICHUS
00beMOB. OOBEMBI IIAPOBOT'O CETMEHTA, IAPOBOT0 CIIOSI, IIAPOBOTO CEKTOPA.

MPOCTEHIIINX KOMOUHAITUH.
KiaroueBble KOMIIeTeHIINHA

apryMEHTUPOBATh.

OLCHUBAaTh CBOU y‘I€6HI)I€ BO3MOXXHOCTH

Heab: popmupoBanue noHsATuss o0bema Tena, yMeHus: H300paxkarhb
reoMeTpHUECKUE (PUTYPHI M TENA,BBIIOIHATH YEPTEX M0 YCIOBUIO 331a4H,
pa3BUTHE HABBIKOB BHIYMCIICHUSI 00BEMOB IMPOCTPAHCTBEHHBIX TEJ U UX

Yuebno-nosnaeamenvrasn: IpUBOJUTH TPUMEPHI, (HOPMYITUPOBATH BEIBOJIBI, B
YCTHOH M MHCbMEHHOM opMe ,0TpaxaTh pe3ysbTaThl CBOCH JAESITEIbHOCTH.
Hugppopmayuonno-komMmyHUKamueHas. yMeTb 00IIaThCs, y9aCTBOBAThH B
JMAJIoTe, COCTABJIATh MIIAH-KOHCTIEKT YPOKa, MPUBOIUTH MPUMEPHI,

Peqbﬂekcuemaﬂ: CaMOCTOSATCIIbHO OPraHN30BbLIBATH y‘IC6Hy1-O ACATCIIbHOCTD,

IToBTOpeHue IToBTrOopenue, 0000IIEHNE U CUCTEMAaTH3alMsl 3HaHU I, YMEHUI U HaBBIKOB 3a
Kypc MmaremaTtuku 10-11 xinaccoB
TemaTnyeckuii nj1an
No Tema Bcezo wacoe | B m.u. K.p.
10 kacc 170 16
1 Auiredpa ¥ HaAYAJIa MATEMATHYECKOT0 AHAJIN3a 102 11
11 IToBTOpeHne Marepuana 7-9 kiaccoB 4
1.2 UuncnoBsle QyHKINU. 6 1
13 Tpuronomerpudeckue QyHKIHNU. 24 2
14 TpuroHoMeTpUYECKUE ypaBHEHUS. 10 1
1.5 [Ipeo6pa3oBaHysi TPUTOHOMETPUUECKUX YpaBHEHUM. 15 2
1.6 IIpoun3zBoHasl. 30 3
1.7 [ToBTOpEHwUe. 12 2
Peseps 1
2 I'eomeTpus 68 5
2.1 AKCHOMBI CTEPEOMETPHUH U UX CIEACTBHSL. 4
2.2 [TapasebHOCTh NPSMBIX U TNIOCKOCTEH. 18 2
2.3 [leprieH IUKYIAPHOCTD MPSIMBIX M IJIOCKOCTEH. 19 1
2.4 MHoOrorpaHHHUKH. 12 1
2.5 BeKTopsl B IpOCTpaHCTBE. 7 1
2.6 [loBTOpEHME. 7
Peseps 1
11 knace 165 13
1 AJiredpa u Hayaj1a MAaTeMaTHYECKOr0 aHAJIU3a 99 8
1.1 IToBTOopenwne kypca 10 kiracca 6 1
1.2 Crenenu u kopHH. CTeneHHbIe (YHKIINU. 15 1
1.3 [TokazaTenpHas u jorapupmudeckas (HyHKIHH. 29 3
1.4 IlepBooOpa3Has U MHTErpal. 9 1
15 DJIEMEHTHI MaTEMATUYECKON CTATUCTUKH, KOMOWHATOPHUKHU 15 1
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Y TEOPUH BEPOSITHOCTEM.
1.6 YpaBHeHus u HepaBeHcTBa. CUCTEMBI YpaBHEHUHN U 17 1
HEPaBEHCTB.
1.7 IToBTOpEeHME 8
2 I'eomeTpusi 66 5
2.1 Meton KoOpAuHAT B IPOCTPAHCTBE. 17 1
2.2 [{umuHap, KOHYC | map. 16 1
2.3 OO0bemMBbI  TElI. 17 1
2.4 HrtoroBoe moBTOpeHmE 16 2

JIMYHOCTHBIE, METAIIPEJIMETHBIE U ITPE/IMETHBIE PE3YJIbTATbBI OCBOEHUSA
MNPEIMETA

W3ydyenne maTeMaTukud B CTapuieil mikoyiie AaéT BO3MOXHOCTb JOCTHXKEHHS OOY4YarOUUMUCS

CIICAYIOIINX PE3yIbTATOB.

JIMYHOCTHBIE:

1) chopMHpOBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAyKH; KPUTUYHOCTH MBIILJICHUS, YMEHHUE PAClO3HABATh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHMUS,

OTJIMYATh THITIOTE3Y OT (PaKTa;

2) TOTOBHOCTh M CIHOCOOHOCTh BECTH JHAIOT C JPYTMMH JIIOAbMH, JOCTUraTh B HEM

B3aMMOITOHUMAHWSI, HAXOIUTh OOIINE IEJIM U COTPYAHHYATH JIUIS UX JOCTUKCHUS;

3) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHUKAMHU, JE€TbMU MIIQJIIETO0 BO3pacTa, B3pPOCIBIMU B

0o0pa3oBaTeNbHOM, OOMIECTBEHHO IIOJIE3HOH, Y4eOHO-HCCIIeNOBATEIBCKOW, MPOSKTHOW W APYTUX

BUJIAX JIEATEIBHOCTH;

4) TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSIKEHUU

BCel JKU3HU; CO3HATENBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPAa30BaHUIO KaK YCIOBHUIO YCIEUTHOM

po¢eCCUOHAIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

5) oacTeTMyeckoe OTHOIIEHHE K MHUpPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO

TBOPYECTRBA;

6) oco3HaHHBIN BEIOOP Oynyiel mpodeccuu 1 BO3MOKHOCTEH peanu3aluid COOCTBEHHBIX JKU3HEHHBIX

IJTAHOB, OTHOIIEHUE K MPOPECCHOHATBHON NEATEILHOCTH KaK BO3MOXHOCTH YYaCTHSI B PCIICHHUH

JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAI[MOHATBHBIX MPOOIEM.

MeTranpeamerHblie:

1) ymMeHHe caMOCTOATEIbHO ONpPENENTh LEeNU ACSITEIbHOCTH U COCTABIATH IJIAHBI JESTENbHOCTH;
CaMOCTOSITEJIBHO OCYLIECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESITEIBHOCTD; HUCIIOJIb30BAThH
BCE BO3MOXKHBIE pECypCchl Ui JOCTHKEHHS TIOCTaBJICHHBIX LelNed W pealu3alud IUIaHOB
NesITeIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATErHH B PA3IMYHBIX CUTYaLUsX;

2) yMeHHEe MPOAYKTUBHO OOIIATHCS M B3aMMOJECHCTBOBATH B MPOIIECCE COBMECTHOM NEATEIbHOCTH,
YUUTBIBATh MMO3UIMH JPYTUX YYACTHUKOB JEATENBHOCTH, 3 (PEeKTUBHO pa3peraTe KOHPIUKTHI;

3) BiajieHWe HABBIKAMH IMO3HABATEIHHOM, y4€OHO-MCCIEIOBATEIHCKON U TTPOCKTHOM ACSATEIHHOCTH,
HaBBIKAMU pa3pelieHus npobieM; cliocCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METOIOB
pelIeHrs MPaKTUYECKHX 3aj1ay, IPUMEHEHHUIO Pa3IMYHbIX METOJI0B MO3HAHUS;

4) TOTOBHOCTb U CIIOCOOHOCTH K CAaMOCTOSITETIbHON MH(POPMALIMOHHO-TI03HABATEIbHOM JEATEIbHOCTH,
BKJIIOYAsi yMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX UH(POPMAIH, KPUTUYECKU OLICHUBATh
U MHTEPIIPETUPOBATh MH(OPMAIIHIO, TOTyYaeMYyI0 U3 Pa3IMUHbIX HCTOUHUKOB;

5) yMeHHe UCIO0JIb30BaTh CPe/ICTBa MH(OOPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (Hanee —
HKT) B pemeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a]a4 C COOJIIOJCHUEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE30MACHOCTH, THMTHEHBI, pecypcocOepexeHusi, MPaBOBbIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€30MacHOCTH;

6) BIaZeHHE S3bIKOBBIMU CPEACTBAMH — YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY
3peHus, UCIOJIb30BaTh aIEKBATHBIE SI3BIKOBBIE CPE/ICTBA;

7) BIajeHUWe HaBBIKAMHU ITO3HABATEIBHOW pe(dIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX ICHCTBUU H




12

MBICJIIMTCIIBHBIX IIPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, rpaHvly CBOCTO 3HAHWA W HC3HAHUS,

HOBBIX IIO3HABATCJIbHBIX 3aJa4 U CPEACTB UX JOCTHUIKCHH.

IIpenmeTHble pe3yJIbTaThl

Pa3nen I. BbIyCKHUK HAYYHUTCS I1]. BbINyCKHUK MOJYYUT BO3MOKHOCTH
HAYYUTHCHA
Henn Jl1 ncnosib30BaHus B TOBCEIHEBHOM na pazeumus mvluiienus, UCnOIb306AHUS 8
OCBOEHUS AKHU3HU U 00eCTIeyeHNs] BO3SMOKHOCTH NOBCEOHEBHOU IHCUZHU
npeaMera YCIIEIIHOTO MPOJIOKEHUS 00pa3oBaHus
110 CIENMATBHOCTSM, HE CBA3AHHBIM C u obecneyeHus 603MONCHOCMU YCHEUHO20
MPHUKJIAIHBIM HCIIOJIB30BAHHEM npodonicenis 00paso6anus no
MATEMATHKH CHeyuanbHOCMAM, He C8A3AHHbIM C
NPUKTAOHBIM UCNOTIb308AHUEM
Mamemamuxu
Onemenmst | — OnepupoBath Ha GA30BOM yPOBHE —  Onepuposamyv® nonsmusimu: KoHeuHoe
meopuu MOHATUSAMM: KOHEUHOE MHOXECTBO, MHOJHCECMBO, INIeMEHM MHOHCECMEd,
MHOMCECME 3JIEMEHT MHOKECTBA, I0JMHOXKECTBO, NOOMHOJICECmB80, nepecevenue u
u nepeceyeHne U 00beAMHEHNE 00veOuHeHUe MHOXNCECME, YUCTOBble
Mamemamuy MHO>K€ECTB, YACIIOBbIE MHOXECTBA Ha MHOXMCECm8a Ha KOOPOUHAMHOU
ecKoil KOOpJIMHATHOMN MPSAMOH, OTPE30K, NpAMOLL, OMpe30K, UHMepeal,
J102UKU WHTEpBA; NOJYUHMEPBATL, NPOMENCYMOK C

— omnepupoBaTh Ha 0a30BOM ypOBHE
MOHATHUSIMU: YTBEPKIECHUE,
OTpHULIAHUE YTBEP)KIACHUSI, UCTUHHBIE
U JIOXKHBIE YTBEP)KJIECHUS, IPUYMHA,
CJIEJICTBUE, YACTHBIN Cllydail 00IIero
YTBEPXKIECHHUS, KOHTPIIPUMED;

— HaxOJHUTh [IEPECCUYCHUE U
00BbEIMHEHNE IBYX MHOXKECTB,
MIpe/ICTaBICHHBIX IpapuyuecKku Ha
YHUCJIOBOU MPSMOM;

— CTPOWTH HA YUCIIOBOU NMPSMOH
ITOAMHOKECTBO YUCIIOBOTO
MHO’KECTBA, 33JJaHHOE IIPOCTEUILINMU

YCIIOBUSIMU;

— pacIo3HaBaTh JIOXKHBIE YTBEPKICHUS,
OLIMOKH B PACCYXICHUSX, B
TOM YHCJIE C UCTIOJIB30BaHUEM
KOHTPIIPUMEPOB.

B nogceonesnotl scuznu u npu uzydeHuu
Opyeux npeomemos:

— HCIIOJIB30BATH YMCJIIOBBIC MHOXCCTBA
Ha KOOPJIMHATHOM MPSIMOM ISt

BbIKOJIOMOLL MOUKOU, epaduueckoe
npeocmasieHue MHOXCecCmes Ha
KOOPOUHAMHOU NIOCKOCTU,

—  onepupogams NOHAMUAMU.:
ymeepoicoenue, Ompuyarue
VMBEPAHCOeHUsl, UCIUHHDBLE U TONHCHbIE
VMBepAHCOeHUsl, NPUYUHA, CledCmaue,
yacmuwlll cyyau 0owe2o
VIMEEPIHCOeHUsl, KOHMPRpUMep,

—  npogepsamb NPUHAONEIHCHOCD
eMeHma MHONHCECBY,

—  Haxooumv nepeceuerue u 00veOUHeHue
MHOIHCECS, 8 MOM Yuce
npeocmasieHHbIX epaguiecku Ha
YUCTI0801U NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU

—  npo8ooums 0oKa3amenvHvle
paccyacoenus 015t 000CHOBAHUSA
UCTUHHOCIU YMBEPAHCOEHULL.

B noeceonesnotl scusHu u npu u3yueHuu
Opyeux npeomemos:

— UCnoOvb306ambv 4uUcjilosvle MHOJCecmeda

! 351ech u masee: pacrio3HaBaTh KOHKPETHEIE IPUMEPH! OOIIIX TIOHSTHIT [TO XapaKTEPHBIM IIPH3HAKAM, BBIITOTHSTH
JIEUCTBHS B COOTBETCTBUU C OTIPEJICTICHUEM U MTPOCTEUIINMH CBOMCTBAMU MOHATHUN, KOHKPETH3UPOBATh IPUMEPAMHU

0o0II1ME TOHATHS.

2 311ech U jalee; 3HATH ONPEIC/ICHHE IOHATHS, YMETh HOACHATH €0 CMBICI, YMETh HCIIOIb30BATh IOHATHE M €r0 CBOHCTBA
IIPU IPOBEIECHUU PACCYKACHUN, PELLICHUH 3aay.
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OMMCAaHUs PeAIbHBIX MPOIECCOB U
SIBJICHHI;

MMPOBOAUTDL JIOTUYCCKUC PACCYKACHUA
B CUTyallusiax HOBCCHHGBHOﬁ JKNU3HU

HAa KOOPOUHAMHOU NPSAMOU U HA
KOOPOUHAMHOU NIOCKOCU OJIsl
ONUCAHUS PeanbHbIX NPOYECccos U
A6NeHUl;

npoeooUms 00Ka3amenbHvle
PACCYHCOeHUs 8 CUMYAYUSX
NOBCEOHEBHOU JHCUZHU, NPU PeLUleHUU
3a0a4 u3 Opyaux npeomemos

Yucna u
BbIPAIHCCHUSA

OnepupoBath Ha 6a30BOM ypOBHE
MOHATUSIMH: LIEJI0€ YUCIIO, AETUMOCTb
qrcell, 0OBIKHOBEHHAS JPOOb,
necsiTuuHasi ApoOb, pallMoOHAIbHOE
YHCII0, MPUOIIKEHHOE 3HAUCHHE
YHCIIa, YaCTh, 10JI, OTHOIICHUE,
MIPOIICHT, TIOBBILICHUE U TOHIKCHHE
Ha 33JJaHHOE YHCJIO MPOLIEHTOB,
MacIrao;

orepupoBaTh Ha 0a30BOM YpOBHE
MOHATHUSIMH: JIoTapu(M yucna,
TPUTOHOMETPHUYECKAsi OKPY>KHOCTb,
rpajycHas Mepa yria, BelTudnHa
yIJia, 3aJJaHHOr0 TOYKOM Ha
TPUTOHOMETPHUECKON OKPYKHOCTH,
CHHYC, KOCHHYC, TAaHT€HC U
KOTAHT€HC yTJIOB, HMEIOIIX
MIPOU3BOJIbHYIO BETMUYHUHY;
BBITIOJIHATH apU(PMETHIECKHE
JIEWCTBUSA C LIEJIIBIMA U
paloHaIbHBIMU YHCTIAMH,
BBITIOJIHSATH HECIIOKHBIC
npeoOpa3oBaHMs YUCITOBBIX
BBIpQ)XEHUI, CoJIepKalUX CTETIEHU
qucel, MO0 KOPHU U3 Yucell, 1100
JorapupMbl YHUCEIT;

CpaBHUBATh pallMOHAIFHBIE YUCIIA
MEXy CO0Oi;

OLIEHUBATh U CPAaBHUBATh C
paIMoHaIbHBIMU YHCIIAMU 3HAYCHHUS
LEJIBIX CTENEHEN YUCel, KOpHEN
HaTypaJbHOHN CTENEHU U3 YHuCell,
norapu(MoB YHCeN B IPOCTHIX
clIydasx;

n300pakaTh TOUKAMHU Ha YHCIOBOM
IPSIMOIL LIeJIbIe U PALlMOHANIbHBIE
qucla,

n300pakaTh TOUKAMHU Ha YHCIOBOM
NPSIMOI! LIeJbIe CTENICHH YHCell,
KOPHH HaTypaJlbHOW CTETNIEHU U3
YHCe, JIOTapr(MbI YUCEI B IPOCTHIX
CIIy4asix;

BBINOJIHATH HECIIOKHBIE
npeoOpa3oBaHus LENbIX U APOOHO-

C60000HO onepuposamv NOHAMUAMU.
yenoe 4ucno, 0euMoCms yucer,
00bIKHOBEHHAsL OPOOb, OeCAMUYUHAS
0pobOb, PAYUOHATBLHOE YUCTO,
NpUOIUNCEHHOE 3HAYEHUe YUCIA, YACTb,
007151, OMHOUWeHUe, NPOYEHN,
nosvluleHue U NOHUNCeHue Ha 3a0aHHOe
YUCTIO NPOYEHMO8, MACUmao;
npUBOOUMb NPUMEPHL YUCEIL C
3A0AHHBIMU CBOUCMBAMU OENUMOCTIU,
ONepupoBamb NOHAMUAMU. JL02APUPM
YUCIa, MpUeOHOMempPUYecKast
OKPYIHCHOCHb, PAOUAHHASL U 2PAOYCHAS
mepa yena, 8euduna yead, 3a0aHH020
MOYKOU HA MPULOHOMEMPULECKOU
OKPYICHOCMU, CUHYC, KOCUHYC, MAH2EHC
U KOMAH2EHC Y208, UMEIOUUX
NPOU3BONILHYIO BEIUYUHY, YUCTA € U T,
BbINOIHAMb apupmemuyecKkue
oeticmeus, couemasi yCmHble u
nUCbMeHHble NPUeMbl, NPUMEHS NPU
HeoOX00UMOCIMU GbIYUCTUMENbHBLE
ycmpoucmeda;

HAX00Umb 3HAYEHUs. KOPHS
HaMypaibHoU CMeneHu, CMmeneHu ¢
PAYUOHATILHBIM NOKA3AMETeM,
Jlo2apugma, ucnonv3ysa npu
HeobX00UMOCMU BbIYUCTUMENbHbLE
ycmpoucmea;

NOb308AMBCS OYEHKOU U NPUKUOKOTU
npu NPAKMU4eckKux pacyemax;
npo8oOUMb NO U3EECMHBIM POPMYIAM U
npasuiam npeoopazo8aHusi OyK6eHHvIX
8bIPAICEHU, BKIIOUAIOWUX CTNEeNneHU,
KOPHU, J102apUhmol U
mpuecoHomMempuyecKue QyHKyuu,
HAX0O0UMb 3HAYEHUS YUCLOBbIX U
OVKBEHHBIX BbIPANCEHUL, OCYUWeCMEIss
HeobXoo0umvle NOOCMAHOBKU U
npeobpazoeanus;

uzobpaxicams cxemamuyecKku y2oi,
8eUYUHA KOMOPO20 BbIPANCEHA 8
epadycax uiu paouanax,
UCNONb306aMb NPU PEUEHUU 3A0aY
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palMoHaAIBLHBIX OYKBEHHBIX
BBIPA)KCHU,

— BBIp@XaTh B IPOCTEHIINX CIyYasx U3
paBEHCTBA OJIHY MIEPEMEHHYIO Yepe3
Jpyrue;

—  BBIYHCIISATH B IPOCTHIX CIIydasix
3HAYCHUS YUCIIOBBIX U OYKBEHHBIX
BBIPKCHUH, OCYIIECTRIISISA
HEOOXOAMMBIE ITOICTAHOBKH U
peoOpa3OBaHus;

— M300paxkaTh CXEMaTHUYECKH yrod,
BEJIMYMHA KOTOPOTO BBIPAYKCHA B
rpajaycax;

— OIICHMBATh 3HAKU CHHYCA, KOCUHYCA,
TaHTeHCa, KOTAHICHCA KOHKPETHBIX
VTJIOB.

B nosceonesnoil scuznu u npu uzyueHuu
Opy2Ux y4eonvix npeomemos:

—  BBINOJIHATH BBIYMCIEHUS U
pELIeHNN 3aa4 IPAaKTUYECKOrO
XapakTepa,

—  BBINOJIHATH IPAKTUYECKHE PACUETHI C
UCIIOJIb30BaHUEM TIPU
HE00XOJIMMOCTH CIIPABOYHBIX
MaTEPUAJIOB U BBIYUCIUTEIBHBIX
YCTPOWCTB;

— COOTHOCHUTH P€ajbHbIE BEJIUYNHBI,
XapaKTepUCTUKH OOBEKTOB
OKPY’KaroIEro MUpPa ¢ UX
KOHKPETHBIMU YHCIIOBBIMU
3HAYEHUSIMU;

— HCHOJb30BaTh METOAbI OKPYTJICHUS,
MPUOIHKEHUS U IPUKHUIKY TIPU
pELIEHNN IPAKTUYECKUX 3a7a4
MOBCEIHEBHON KU3HU

mabauunvle 3Ha4eHUs:
MPUSOHOMEMPUUECKUX (DYHKYULL YeN08;
BbINOIHAMb NEPeBo0 BeNUYUNBL Y2ld U3
PAOUAHHOU Mepbl 8 2PAJYCHYIO U
0OpamHo.

B nosceonesnoii ocuznu u npu usyveHuu

Opyeux yueOHviX npeomMemos:

8bINOIHAMb OCUCMBUS C YUCTIOBbIMU
OaHHBLIMU NPU PeUeHUU 3a0ay
NPAKMuYecKo2o xapakxmepa u 3a0a4 u3
Pa3nuunblx obracmeti 3HAHULL,
UCNONBL3YS NPU He0OX0OUMOCU
CNpagouHble MAmMepuansl U
8bIYUCTUMENbHBIE YCMPOUCMEA,
OYeHUBamv, CPaABHUBAMb U
UCNOIBb3068AMb NPU peUleHUU
NPAKMUYecKux 3a0a4 Yuciogule
3HAYEHUs pealbHbIX GeUYUH,
KOHKpemHble YUCo8ble
xXapaxkmepucmuku 00vexmos
OKpYHCAIOUieco Mupa

Ypasnuenus
u
HepageHcme
a

— Pemate nuHeliHbIE YpaBHEHUS U
HEPaBEHCTBA, KBAJPaTHBIC
YpaBHEHUS,

— pemaTh JorapupMHUUECKUE
ypaBHenus Buza l0g , (bx +¢c)=du
npocreiiie HepaBeHcTBa Bua 10g 5
X <d;

— pelaTh MOKa3aTe/bHbIC YPAaBHEHUS,
Brma a>°=d (rze d MoxHO
MPEJCTaBUTh B BUJIC CTCIICHH C
OCHOBAaHHMEM &) U IPOCTEUIIINE
HepaBeHcTBa Buna 8’ < d (rmed
MOJKHO TIPEJICTaBUTH B BHJIC CTCIICHH
C OCHOBAHHEM a);.

Pewams payuonanvhule,
noxazameinvHule U lo2apugmuyeckue
VPABHEHUsI U HEPABEHCMEA,
npocmetiuiue UppayuoHaibHule U
MpucoHOMempuyecKue ypasHeHus,
HEepageHcmea U Ux CUCmembl,;
UCNOIL3068AMb MEMOObl PEULEHUS
VpasHeHull: npugeoenue K udy
«npoussedenie pasHo Hyo» Uil
«HACMHOEe PABHO HYII0Y, 3AMEHA
nepeMeHHbIX,

UCNONB308AMb MEMOO UHMEPBANO8 0I5
peuteHus HepageHcms;

UCNnoIbL308amb epaghuyeckull Memoo 0
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— TNPUBOJUTH HECKOJIBKO MPUMEPOB
KOpHEH IIPOCTEUILIEro
TPUTOHOMETPUUYECKOTO ypaBHEHUS
BHJA: sin X =4, COSX=a, tgx=a,
ctg X = @, rme a — TabIMYHOe
3Ha4YECHHUE COOTBETCTBYIOILEH
TPUTOHOMETPUUYECKON (YHKLIUU.

B nosceonesnoil scuznu u npu uzyueHuu
Opyaux npeomemos:

— COCTaBJIATH U pC€lIaThb YPaBHCHUA U
CHUCTCMbI ypaBHeHI/Iﬁ IIpu pCHICHNHA
HCCJIOXXHBIX MPAKTUYCCKUX 3a1a4

NPUOTUNCEHHO20 peuleHUs YPAGHEHUN U
HepaeeHcma,

—  u300pasicamv Ha MPULOHOMEMPUUECKOU
OKDYACHOCIU MHONCECTEO PeUleHUli
npoCmenuux mpueoHOMempuiecKux
VpasHeHuli U HepageHcms,

—  BLINOJIHAMb OMOOP KOPHEU YPABHEHUI
UU peuleHuli HepageHcma 6
coomeemcmeuu ¢ 0ONOIHUMENbHbIMU
VCI0BUAMU U OCPAHUYEHUSIMU.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux yueoHvix npeomemos:

— cocmaenamo u peuiams YpasHeHus,
cucmemvl ypagHeHUll U HepaseHCcmeda
npu peweHuu 3a0ay Opyeux y4eoHvix
npeomemos;

—  UCNONb308aMb YPAGHEHUSL U
Hepagencmea 0Jisl NOCMPOEHUs. U
uccne0o8anusi NPOCMeuiux
Mamemamuyeckux Mooeseli peaibHblX
cumyayul unu NPUKIAOHbIX 3404y,

—  yMemb UHMEPNPemupos8ans
NOJIYYeHHbI NPpU peulenuy YpagHeHusl,
Hepagencmea Uiy CUCmemMbl pe3yibman,
oyenusams €20 npasoonoooodue 6
KOHmMeKcme 3a0aHHOU peanbHOl
cumyayuu unu npUKIaoHoll 3a0ayu

Dyukyuu

— OmnepupoBath Ha 6a30BOM ypOBHE
MOHATUSIMU: 3aBUCUMOCTb BEJIUYHH,
(GyHKLHMSA, apryMEHT U 3HaYeHHE
dbyHKIIMH, 00J1aCTh ONIPENETICHUS U
MHOYKECTBO 3HaU€HUH (QyHKIUH,
rpaduk 3aBUCUMOCTH, TpapuK
byHKIIUHN, HyU QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHE Ha YHCIOBOM
MIPOMEXYTKE, yObIBaHUE HA
YHCIOBOM IIPOMEXYTKE, HauOoJIbIIee
Y HaMeHbIIlee 3HaueHe ()yHKIINN
Ha YUCIIOBOM TIPOMEKYTKE,
nepuoauveckas GyHKIUs, IEPHOL;

— omepupoBaTh Ha 0a30BOM YpOBHE
MOHATHUSIMU: TIPSIMast U 0OpaTHast
MPONOPIMOHATILHOCTH JIMHEHHAs,
KBaJpaTU4Has, JorapupmMudeckas u
nokaszatenbHast QyHKIHH,
TPUTOHOMETPHUUECKUE (PYHKIINH;

— pacmo3HaBaTh rpaduku
AJIEMEHTAPHBIX (DYHKIMNA: TPIMOM 1

—  Onepuposamov NOHAMUAMU:
3A6UCUMOCMb GETUYUH, (DYHKYUS,
apeymenm u 3navenue QyHKyuu,
obaacmuv onpeoenenus U MHOHCECMBO
3Hauenull pyHKyuu, epagux
3asucumocmu, epagpux GyHKyuu, Hyau
@yHKYUU, NPOMeENCYMKU
3HAKONOCMOAHCMEA, 803PACAHUE HA
YUCTI080M NPOMEdNCYMKe, YObleanue Ha
YUCTIO80M NPOMEdNCYMEKe, HAUbOIbULee U
Haumenbvuee 3Havenue GynKyuu Ha
YUCTOBOM NPOMENCYIIKE,
nepuoouyeckas QyHKyus, nepuoo,
YemHas u Heyemuas QyHKyuu,

—  onepuposame NOHAMUAMU. NPAMASL U
06pamuas nNPONOPYUOHATLHOCHID,
JIUHeNHAs, K8AOPAMU4Has,
Jloeapupmuyeckas u nokazamenibHas
@yuKyuu, mpuconomempuyecKue
dynryuu;

— onpedensims 3HAYeHUe PYHKYUU no
3HAYEHUIO apeyMeHmMa NPU Pa3IUYHbIX
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00paTHON MPOMOPLUOHATBHOCTH,
JIMHEHOM, KBaApaTUIHOM,
norapuMUYECKON U MOKa3aTeIbHOM
(GyHKIUH, TPUTOHOMETPHUECKHUX
GyHKIH;

COOTHOCHUTH T'pauKH FJIEMEHTaPHBIX
GyHKIMA: IpsIMOM U 00paTHOMN
MPONOPLUOHATBHOCTH, TUHEUHOM,
KBaJPaTUYHOH, JIOTapUPMUIECKON 1
MOKa3aTeIbHOU (PYHKITUH,
TPUTOHOMETPHUSCKUX (PYHKIIHH C
(dbopMynaMu, KOTOPHIMU OHH 3a/1aHBlI;
HAXOJAUTh 10 TpaduKy MPUOIHKEHHO
3Ha4eHUs1 QYHKINHU B 3aITaHHBIX
TOYKaXx;

OTIPEeNIeNIATh 1O TpauKy CBOWCTBA
GyHKIUY (HYJIH, TPOMEXKYTKA
3HAKOMOCTOSIHCTBA, IPOMEKYTKHU
MOHOTOHHOCTH, HaUOOJIbIINE U
HauMEHBIINE 3HAYCHUS U T.11.);
CTPOMTbH 3CKU3 rpaduka QyHKIUH,
YAOBJIETBOPSIOIIEH ITPUBEICHHOMY
HabOpy ycIoBUil (TPOMEKYTKH
BO3pacTaHus / yObIBaHUs, 3HAYEHUE
(GYHKIIUY B 33JaHHON TOYKE, TOYKU
KCTPEMYMOB U T.]1.).

B noeceonesnoii scuznu u npu uzyueHuu

Opy2ux npeomemos:

oTpeAeNnsaTh 1o rpadukaM CBONCTBA
peabHBIX MPOIECCOB
3aBHUCHUMOCTEH (HauOobIlINe U
HAaMMEHBIIINE 3HAYCHUS, TPOMEKYTKH
BO3pacCTaHMs U yOBIBAHUS,
MIPOMEKYTKH 3HAKOITOCTOSTHCTBA H
T.1L.);

WHTEPIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTUYECKON CUTYyalluu

cnocobax 3a0anus YyHKyuu,
cmpoums 2papuKu u3yyeHHbIX
Gdynxyuil;

ONUCHIBAMb NO 2PAPUKY U 8
npocmeuuux cay4asx no gpopmyne
noseoeHue u ceolcmea PyHKyuil,
HAxoo0ums no epaghuxy QynKyuu
HauboIbUUe U HAUMEHbLUUE 3HAYEHUS,
cmpoums 3CKuU3 epagura gyukyuu,

yoognemeopsouel npueedeHHOMY

Habopy yCao8utl (Npomedcymxu
803pacmanus/yovl6anus, 3HayeHue
@yHKYUU 8 3a0aHHOU MOUKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU
Gynryuu u m.o.);

pewiams ypagHeHus, npocmetiuiue

cucmemvl YpaeHeHUll, UCNOIb3YSL
ceoticmea QYHKYull u ux epaghuxos.

B nosceonesnoii orcuznu u npu usyvenuu

Opy2ux yueoHvix npeomemos:

onpeodensims no epaguxam u
UCNONB308aMb OJI5L PEUUECHUSL
NPUKTIAOHBIX 3A0aY CBOUCMEA PEATbHBIX
npoyeccos u 3a8UcUMocmel
(Haubobuue u HaUMeHbUUe 3HAYEeHUs,
NPOMENCYMKU 803DACMAHUS U YObI8AHUSL
@YHKYUU, NPOMENCYMKU
3HAKONOCMOSHCMEA, ACUMNIONbL,
nepuoo u m.n.);

UHMEPNPEMUPOBAMb CEOUCMEA 8
KOHmMeKcme KOHKPEMHOU NPAKMUu4eckoul
cumyayuu,

onpeodenams no epaguram npocmeriuiue
Xapakxmepucmuxu nepuooudecKux
npoyeccos 6 Ouoa02ul, IKOHOMUKe,
My3blKe, paouocssazu u op. (amMniumyoa,
nepuoo u m.n.)

Inemenmeol
Mamemamu
YecKkozo
ananusa

OmnepupoBatb Ha 0a30BOM YpOBHE
MOHATHUSIMU: TIPON3BOTHAST (PYHKITUH B
TOUKe, KacaTelbHas K TpapuKy
(byHKIMH, TPOU3BOAHAA QYHKIINU;
OTIPENIeNIATh 3HAYEHUE IMPOU3BOTHOM
(YHKIIMH B TOYKE 110 U300paKEHUTO
KacaTeJIbHOU K TpaduKy,
MPOBEJICHHOM B ATOM TOUKE;

pelaTh HEeCJIOKHBIE 337a4d Ha
MIPUMEHEHHE CBSI3U MEKIY
IPOMEXYTKAMU MOHOTOHHOCTH H

Onepuposams nousAmMusMU.:
npou3BOOHAs (PYHKYUU 8 MOoUKe,
KacamenvHas K epapuxy yHxyuu,
npou3800HAs PYHKYUU,

BbIUUCTIAMb NPOUIBOOHYIO OOHOUIEHU,
MHO20UIeHA, KBAOPAMHO20 KOPHS,
NPOUBBOOHYIO CYMMbL (DYHKYULL
BbIUUCTIAMD NPOUZBOOHbIE
INEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYUL, UCNONIb3YSL CHPABOYHDBLE
Mamepuanvl,




17

TOYKAMH SKCTpeMyMa (YHKIIUH, C
OJIHOM CTOPOHBIL, U MPOMEKYTKAMU
3HAKOMOCTOSIHCTBA U HYJISIMU
MIPOM3BOTHOM 3TON QYHKIIUH — C
JIPYTOM.

B nosceonesHotl scuznu u npu uzyueHuu
Opyeux npeomemos:

— TONB3YACh TpaduKaMu, CPABHUBATH
CKOpPOCTH BO3pacTaHus (pocra,
MOBBILICHUS, YBEIMUCHUS U T.I1.) UIIU
CKOpOCTH YOBIBaHUS (MaICHHUS,
CHIDKEHHUS, yMEHBIIIECHUS U T.11.)
BEJIMYUH B PEAIBHBIX MPOIECCaX;

— COOTHOCHUTH TpaduKU peaTbHbIX
MIPOLIECCOB U 3aBUCHUMOCTEH C UX
OMHUCAHUSIMHU, BKIIOYAIOITUMU
XapaKTePUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBIN POCT, IJIABHOE
MOHIKEHUE U T.11.);

— HCTOJb30BaTh rpapuKu pearbHbIX
IIPOLIECCOB ISl PEIICHUS HECTIOAKHBIX
MPUKJIAHBIX 33]1a4, B TOM YHUCIIE
ompezensis mo rpaduky CKOpocTh
X0J1a mpoliecca

uccnedosams 6 NPOCMeEUUUX CLyuasx
DYHKYUU HA MOHOMOHHOCMb, HAXOOUMb
HaubOIbLUIUE U HAUMEHbULUE 3HAYECHUSL
@yHryuil, cmpoums epaguru
MHO20ULEHO8 U NPOCMEUULUX
PAYUOHATLHBIX PYHKYULL C
UCNONIb308AHUEM annapama
MamemMamuyecko20 aHaiu3d.

B nosceounesnoii ocuznu u npu usyyeHuu

Opyeux yueoHvix npeomMemos:

peuwams NPUKIAOHble 3a0adu U3
ouonocuu, usuKY, XUMUU, IKOHOMUKU U
Opyaux npeomemos, C6s3aHHble C
UCCne008aHUemM XapaKmepucmux
PEANbHBIX NPOYECCO8, HAXONCOCHUEM
HAUOOILWUX U HAUMEHbULUX 3HAYEHU],
CKOPOCMU U YCKOPEHUSL U M. 1.,

UHMEPNPemupo8ams Noy4eHHbie
pesynvmamol

Cmamucmu
Ka u meopus
6epoamHoc
meil, 102UKa
u
KombOunamo
puKa

— OmnepupoBath Ha 6a30BOM ypOBHE
OCHOBHBIMH ONHCATEbHBIMU
XapaKTepUCTUKAMU YUCIOBOTO
Habopa: cpeaHee apupMEeTUYECKOE,
MeanaHa, Hanooabllee U
HauMEHblIIee 3HAaUECHUS;

— omepupoBaTh Ha 6a30BOM ypOBHE
IMOHATHUAMMU: 4aCTOTA U BEPOATHOCTD
COOBITHSI, CITy4aifHbIN BBIOOD, OTIBITHI
C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMU;

— BBIYUCIIATH BEPOATHOCTHU CcOOBITHH Ha
OCHOBE TTOJICYETA YHUCIIAa HCXO/IOB.

B noeceonesHotl scusHu u npu u3yveHuu
Opyaux npeomemos:

— OIICHMBATh M CPABHUBATH B MPOCTHIX
ClTy4asiX BEpOSITHOCTH COOBITUH B
pealbHOM KU3HH;

— YHUTaTh, CONOCTABIIATh, CPABHUBATD,
MHTEPIPETHUPOBATH B MPOCTHIX
cllyyasix peajbHbIC TaHHbIC,
IIPEJCTABIICHHbIE B BUJIE TAOJIUII,
Jrarpamm, rpaukoB

Hmems npedcmasnenue 0 OUCKPEMHbIX
U HeNpepuLBHbIX CLYUAUHBIX BENUYUHAX U
PACnpedeneHusix, 0 He3a8UCUMOCmU
CYUAUHBIX BETUYUH,

umems npedcmasienue o
MAMEMAMUYECKOM OANCUOAHUU U
oucnepcuu Ciy4ambix GeIUYUH,

umems npedcmasiienue 0 HOPpMAaibHOM
pacnpeoeneHuu u npumepax HopmMaibHoO
pacnpeoeneHubiX CIYUaiuHbIX GeTUUUH,
NOHUMAMb CYyMb 3aKOHA DONLUIUX YlUCeT
U 8b100POUHO20 MEMOOA U3MePeHUs
8eposimHocmet,

umemsv npedcmasierue 00 YClo6HOl
8EPOAMHOCIU U O NOTHOL
8EPOAMHOCMU, NPUMEHAMND UX 8
peutenuu 3a0ay;

uMemsb NPeocmasieHue 0 6ANCHbIX
YACMHBIX 8UOAX pacnpedeseHull U
NPUMEHAMb UX 68 peuleHUl 3a0ay;
umems npedcmasiienue 0 Kopperayuu
CAVYAUHBIX BETUYUH, O TUHEUHOU
pezpeccuu.
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B nosceonesnoii scuznu u npu uzyueHuu
Opyeux npeomemos:

—  BBIYUCTAMb WU OYEHUBATND
8eposAmMHOCMU cOObIMULL 8 PeanlbHOU
HCUBHU,

—  8blOUpamv noOxXoosUUe Memoobl
npedcmasieHust u 06pabomku OaHHLIX;

—  YyMemb peuams HeClodCHble 3a0ayu Ha
npuMeHeHue 3aKoHA DONLUUX YUcel 8
CcoyuoIo2UU, CMPAXOB8aAHUU,
30pasooxpanenuu, obecnedenuu
bezonacHocmu HaceneHus: 8
Ype368bIYAIHBIX CUMYAYUSX

Texcmoevie
3a0aqu

Pemarp Hec0KHBIE TEKCTOBBIC
3aJlayM pa3HbIX TUIIOB;
aHAJM3UPOBATh YCIOBHE 3aJ1a4uH, IIPH
HEO0OXOIMMOCTH CTPOUTH JIJIS €€
pelIeHrs MaTEMaTHYECKYIO MOJIEb;
MMOHUMATh U UCTIOJIb30BaTh JUIS
pelieHus 3a1a4u nHpopMaLuio,
MIPEJICTABJICHHYIO B BUJIE TEKCTOBON U
CHMBOJILHOM 3aITMCH, CXEM, TAOJIHIIL,
auarpamm, rpadukoB, pUCYHKOB;
JENCTBOBATH 10 AITOPUTMY,

COJIep KaleMyCsl B YCIIOBUH 3aJ1auH;
WCTIOJIH30BATh JIOTHYECKHE
paccyXIeHHs MPH PEIICHUH 33/1a4H;
paboTaTh ¢ U30BITOYHBIMU
yCIIOBUSIMU, BBIOMpas U3 Bce
nH(pOpMalnH, JaHHbIE, HEOOXOIUMBbIE
JUISL peIlIeHus 3a/1auH;

OCYIIECTBIISITH HECIIOKHBIN TIepedop
BO3MOXXHBIX PEIICHUM, BEIOUpast U3
HUX ONTHUMAIILHOE 110 KPUTEPUSIM,
chopMyTUPOBaHHBIM B YCIIOBUH;
aHAIIM3UPOBATh U HHTEPIPETUPOBATH
MOJIyYE€HHBIE PEIICHUs B KOHTEKCTE
YCIIOBHS 33]1a9H, BBIOMPATh PELICHHUS,
HE TIPOTUBOpEYAIUE KOHTEKCTY;
pemaTh 3a/1a4ud Ha pacyeT CTOMMOCTH
MOKYTIOK, YCITYT, MOE3/I0K U T.IL.;
peliaTh HECIOXKHBIE 33/1a4H,
CBSI3aHHBIE C JIOJIEBBIM YYaCTHEM BO
BIIQJICHUH (DUPMOM, TIPEITIPHITHEM,
HEJBUXKHUMOCTBIO;

peliaTh 3aa4y Ha IPOCThIE
MIPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMHUCCHUH) U Ha BEIYUCIICHUE
CJIOKHBIX MPOLIEHTOB B Pa3IUYHbBIX
CXeMax BKJIQJIOB, KPEIUTOB M UIIOTEK;
pelaTh NpakTHUeCKHUe 3aJauH,

—  Pewamo 3a0ayu paznvlx munos, 8 mom
yucie 3a0a4u noGbIUEHHOLL
mMpyoHOCmu,

—  8blOUPAMb ONMUMATLHBIL MEMOO
pewenust 3a0aqu, paccmampusds
PaznuuHble Memoobl,

—  cmpoumsv MOOelb peuerus 3a0au,
npoeooums 0oKazamenbHvle
paccyscoenus;

— pewams 3a0auu, mpedyrowue nepebopa
8apuanmos, npo8epKU yciosuil, 8b100pa
ONMUMATILHO20 Pe3yIbmama,

—  QHATU3UPOBAMb U UHIMEPNPEMUPO8aAmy
pe3yibmamol 8 KOHMeKCme YCi08Usl
3a0ayu, 8b10Upams peulenus, He
npomugopedaujue KOHMeKCmy,

—  nepegooumbv nNpu peuleHuu 3a0ayu
unghopmayuro uz 00Hou gopmoi 6
Opy2y10, UCNOIL3YS NPU HEOOXO0OUMOCMU
cxemvl, mabauysl, 2paguxu,
ouazpammol;

B noeceonesnoll scusHu u npu u3yueHuu
Opyeux npeomemos:

—  pewamv npaxmuyeckue 3a0ayu u
3a0ayu U3z Opyaux npeomemos
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TpeOyroIIHe NCTIONB30BaHUS
OTPHIIATEIILHBIX YUCEI: HA
oIpeJieJIeHUe TeMIepaTypbl, Ha
OIIpEeJICIICHUE MTOJIOKEHHSI Ha
BPEMEHHOMN OCH (10 Halllel 3pbl U
1ocJie), Ha JABIKEHHE JCHEKHBIX
CpencTB (MpUX0j/pacxon), Ha
orpeJiesieHue IITyOuHBI/BBICOTHI U
T.IL.;

— HCIONB30BaTh MOHATHE MaciiTaba
TUIs1 HAXOXKICHUS PACCTOSHUM U JITHH
Ha KapTax, IIaHaX MECTHOCTH,
IIJJaHAX IOMEIEHNUHN, BBIKPOMKAX, IIPH
paboTe Ha KOMIIBIOTEPE H T.II.

B nosceonesnoil scuznu u npu uzyueHuu
Opy2Ux npeomemos:

— peuiaTh HECJIOKHbIC TPAKTUYECKHUE
3a/1a4, BOZHUKAIOIIUE B CUTYalUsAX
HOBCEIHEBHOU KU3HU

T'eomempusn

— OmnepupoBaTh Ha 6a30BOM YPOBHE
MOHATHUSIMH: TOYKA, TIpsiMasi,
IUIOCKOCTh B IIPOCTPAHCTBE,
napajieIbHOCTh U
MEePIEHIUKYISIPHOCTD MPSIMBIX U
ILTIOCKOCTEH;

— pacro3HaBaTh OCHOBHBIE BU/IbI
MHOTOTPaHHHUKOB (ITpU3Ma,
UPaMUIA, TPSAMOYTOJIbHBIN
napajuiesienumnes, Kyo);

— M300paxarh u3yyaemble (pUrypsl OT
PYKH U C IPUMEHEHHEM IPOCTBIX
YEepPTESIKHBIX HHCTPYMEHTOB;

— Jienath (BBIHOCHBIE) IIOCKUE
YEpPTEXKU U3 PUCYHKOB IIPOCTHIX
00BEMHBIX UTYp: BUJ CBEPXY,
cOOKy, CHU3Y;

— UW3BJIEKaTh HH(]pOpMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, npeacTaBIeHHYIO Ha
YyepTekax U pUCyHKaXx;

— npuMeHATh Teopemy [Tudaropa npu
BBIYUCIICHUH JIEMEHTOB
CTepEeOMETPUUECKHUX (QUryp;

— HaxoAWuThb 0OBEMBI U IO
IIOBEPXHOCTEH MPOCTEUILINX
MHOTOT'PaHHHUKOB C IIPUMEHEHUEM
(opmyu;

— Ppacro3HaBaTb OCHOBHBIE BUJIbI TEI
BpaleHus (KOHyC, WIMHAP, chepa u
mrap);

— HaxoIHTb 00BEMBI U TUIOIIAAN

Onepuposams noussmuamu: mouxa,
npsamasl, RI0CKOCMs 8 NPOCMpPAaHcmae,
napanieibHOCy U
NEePNeHOUKYIAPHOCIb NPAMBIX U
niockocmel,

NpUMeHAmMb 015 peuleHust 3a0ay
2eomempuyeckue akxmol, eciu YCiosus
npUMeHeHUs. 3a0aHbL 8 ABHOU (opme;
peulams 3a0a4u Ha HAX0HCOeHUe
2e0MempuUYecKux 8eIUtUH no 06pasyam
UNU AN2OPUMMAM,

oenamsb (8bIHOCHbIE) NIIOCKUE YePMeNCU
U3 PUCYHKOB 0OBEMHBIX (hucyp, 6 mom
yucie pucosamsn 68U ceepxy, cOOKY,
cmpoums ceverust MHO202PAHHUKOG;
u361eKaAMsb, UHMEPAPEMUPOBAMb U
npeobpazosvleams UHGOPMaAyUIo 0
2eomempuyeckux ueypax,
NpeoCmasieHHYI0 Ha Yepmedtcax,
npUMeHsAmb 2eomempuyeckue gaxmol
0J14 peuleHus 3a0ay, 8 mom yucie
Npeononazanuux HeCKOIbKO Uazos
peweHus;

ONUCHIBAMb B3AUMHOE PACNONONCEHUE
NPAMBIX U NIOCKOCMEl 8
npocmpancmee;

Gopmynuposeams ceoticmea u NPU3HAKU
ueyp;

00KA3bIBAMb 2e0MempuiecKue
VMBEPAHCOeHUSL,

enadems CMaHOApPMHOU
Kaaccugurayuell npoCmpanCmeeHHbIX
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MMOBEPXHOCTEN MPOCTEHIIINX Queyp (nupamuovl, npuzmul,
MHOTOT'PaHHHUKOB U TEJI BpaIlCHUS C napainieienuneovt);
MpUMEHEHHEM (HOPMYIL. —  Haxooumwv 06vembl U nIoUaAoU
nosepxHocmeri 2eoMempudecKux mei ¢
B nogceonesnoil scuznu u npu uzyueHuu npumerenuem Gopmyn;
Opy2ux npeomemos: —  8LIYUCTIAMb PACCMOAHUA U Y2/Ibl 8
—  COOTHOCHTH a0CTpaKTHbBIC npocmpancmee.

reOMETPUYECKHE MOHATUS U (DAKTBI C
peanbHbIMU JKU3HEHHBIMH 00BEKTAMU
¥ CUTYALUSIMU; B noeceonesnoii scuznu u npu uzyueHuu

—  HCIIOJIb30BaTh CBOWCTBA Opyaux npeomemos:
IIPOCTPAHCTBEHHBIX FEOMETPUYECKUX
Gburyp s peleHus TUIOBbIX 33134
IIPAKTUYECKOTO COAEPIKAHUS;

— COOTHOCHUTb IUIOLIAU IOBEPXHOCTEH
TeJl OMHAKOBOI (hOPMBI pa3IMUHOIO
pasmepa;

— COOTHOCUTb 00BEMBI COCYA0B
OJJMHAKOBOH (POPMBI pa3INYHOrO
pasmepa;

— OLIEHUBATh (POPMY IIPABUIILHOIO
MHOI'OTpaHHHKa [OCJIE CIUIIOB,
CPE30B U T.1. (OIPEnesiTh
KOJIMYECTBO BEPIIMH, pedep U rpaHei
MIOJYYEHHBIX MHOTOI'PaHHUKOB)

—  UCNOIb308aMb CEOUCMBA
2eomempuyeckux ¢ueyp 071 peulenus
3a0a4 NPaKmMuyecKoeo xapakxmepa u
3a0ay u3 opyaux ooiacmetl 3HAHUll

Bexkmopvtu | — OnepupoBaTs Ha 6a30BOM YpOBHE —  Onepuposamb noHAMUAMU 0eKaAPMOGbL
Koopounam MOHATUEM JEKapTOBBI KOOPIUHATHI B KOOpOUHAmMbl 8 NPOCMPAHCMEE, 6EKMOP,
bl 6 IPOCTPAHCTBE; MOOYIb 6eKMOpa, PABEHCMBO 6EKIMOPO8,
npOCMPANnC | — HaXOJUTh KOOPAMHATHI BEPUIMH KyOa KOOPOUHAMbL 6EKMOPA, Y20 MENCOY
mee U IIPSIMOYTOJIBHOTO IapasulesIenuIe1a BeKMopamu, CKaisApHoe npouseeoeHue

BEKMOPO8, KOJIUHEAPHbLE BEKMOPbL,

—  Haxo0umv paccmosiHue mMexicoy 08YyMsl
MOYKAMU, CYMMY BEKMOPO8 U
npoussedeHue 6eKmopa Ha Yucio, y2oi
MedHCOY BeKMOPAMU, CKATAPHOE
npouseeoerue, packiaobléams 6eKmMop
10 08YM HEKOLIUHEAPHbIM 8eKMOPAM,

— 3a0asams NIOCKOCMb YPAGHEHUEM 8
0exapmosolul cucmeme KOOpOUHam,

—  pewambs npocmeuiuiue 3a0aiu
86edeHUueM 8eKMOPHO20 basuca

Hcmopusn — OmnuceIBaTh OT/ACNBHBIC BhIAOIINECS | — [Ipedcmasnsimob 6K1a0 8b10AOUWUXCS
mamema- PE3YJIbTAThI, IOJyUYEHHBIC B XOJIE Mamemamuro8 8 pazsumue
muku pa3BUTUSA MAaTEMATHKHU KaK HAyKH; MamemamuKy U UHbLX HAYYHbIX
— 3HATh MPUMEPHI MATEMATUICCKUX obnacmeii;
OTKPBITUIA U UX aBTOPOB B CBSI3U C —  NOHUMAmMb POjib MAMEMAMUKY 8
OTEYECTBEHHOU U BCEMUPHOU pazeumuu Poccuu
HUCTOPUEH;

— TIOHMMAaTh POJIb MATEMATUKH B
pasButuu Poccun

Memoowl — [IpumeHATh N3BECTHBIE METOJIBI TPU —  Hcnonvzoeamsv 0CHOBHbIE MemMOObl
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mamema- pEIICHNUY CTaHAAPTHBIX 00KA3amenbcmed, nposooUmy
muKu MaTeMaTHYeCKHX 3aj1ay; 00KaA3amenbCmeo U 8bINOIHAMb
3aMeyaTh U XapaKkTepu30BaTh onposepaicenue;
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B NPUMEHAMb OCHOBHblE MemOoObl
OKpY>Karollen JefCTBUTEIbHOCTH; peuleHus Mamemamu4eckux 3a0ay;
MIPUBOJIUTH TIPUMEPHI HA 0OCHOBE MAMeMAamu4eckux
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B 3aKOHOMEpHOCmelU 8 NpUpooe
MIPUPOJIE, B TOM YHCIIe Xapaxkmepuzoeams Kpacomy u
XapaKTEePU3YIOLIUX KPacoTy 1 COBEPULEHCTNBO OKPYIHCAIOWE20 MUpa u
COBEPIICHCTBO OKPY>KAIOIIIEro MUpa npou3zee0eHull UCKyccmeda,
U [IPOM3BE/ICHUI HCKYCCTBA NpUMeHAmb npocmeluiue npocPammHole
cpedcmaa u 31eKmpoHHO-
KOMMYHUKAYUOHHbIE CUCTEeMbl NPU
peuleHuy MamemMamuyeckux 3a0ay
Yueono-memoouueckoe obecneuenue
HaumenoBanue | OcHOBHAA JuTEpaTypa
npeamMera (y4eOHUKH)
Anrebpa 1. Maremaruka. 10kmacc: yue6. amst o01eodpa3oBat. yupexaeHuii (6a30BbIit
Y Hayajia ypoBens) / [A.I'. Mopakosuy, .M. CmupHoBa, u ap.]; mog pea. A.I'.
aHanu3a Mopakosuua, .M. CmupHoBoii. — M.: MHemo3una, 2014.
2. Maremaruka. 11kiacc: yue6. s o0meo0pa3oBar. yupexIeHun
(6a3oBsr1it ypoBens) / [A.I'. Mopakosuy, .M. CmupHoBa, u 1p.]; mox pen. A.I'.
Mopakouya, 1.M. CmupHoBoii. — M.: MHemo3uHa, 2015.
I'eomerpus 1. 'eometpus. 10 —11 kmaccer: yue6. J{ns 061eodpa3oBaTeIbHBIX
yupexaeHuii: 6a3oBsiit u mpo¢ui. ypoBuu / JI.C. AtanacsH, B.®. byrysos, C.b.
Kamowmres, JI.C. Kucenea, O.I'. [To3usik — 19-e uzn. — M.: Ilpoceemienue, 2016
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1. [IpumepHas nporpamma OCHOBHOIO 00IIero oOpa3oBaHMs IO MaTeMAaTUKE, PEKOMEHJOBaHHAs
MunucrepcTBoM 00pa3oBanus U Hayku P® / COOpHUK HOPMAaTUBHBIX IOKyMEHTOB. MaTremaTHka
/ coct. D. /1. Nuenpos, A.I'. ApkanseB. — 2-¢ usn. crepeorurt. — M.: JIpoda, 2011. — 128 c.
1. Anrebpa u Havana aHanusza. 10 k.. CamocrosiTenbHble paboOTh: Yueb. mocobue amis
obmeobpaszoBar. yupexnaenuit / JILA. AnekcanmpoBa; moa pen. A.I'. Mopakosuua. — M.:
Muemo3una.M.: MHeMo3uHa.
2. AnreOpa m Havana ananmm3a. 10 — 11 xi.: KoHTpombHBIE pabOTHI I 00IIeoOpa3oBar.
yupexaenuit: yue6. mocodbue / A.I'. Mopakosuua, E.E. TynpumHckas. — 5-e u3g. — M.
MHueMo31Ha,
3. Anrebpa u Hauvana marteMmaTuueckoro ananuza. 10 kmacc. KoHTposibHble paboThl JUIs
ydammxcs 001meo0pa3zoBaTenbHbIX yupexaeHui (6a3oBwnii ypoens) / B.U. ['mu30ypr; mox pen.
A.I'. MopakoBuya. — M.: MHeMo3u1Ha,
4. AnreOpa m Havyana anaimza. 10 — 11 kin.: TemaTudeckue TeCcThl ¥ 3a4eThl I 001Ieo0pa3oBar.
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yupexaenuil: yue6. mocodbue / A.I'. Mopakosuua, E.E. TynpumHckas. — 5-e u3g. — M.
Muemo3uHa
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