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IHosicHUTEABLHAA 3AIINCKA

Pabouas mnporpamma mno mnpeamery "Maremaruka" (anrebpa W Havana
MaTeMaTU4eCKOro aHajau3a, reomeTpusi) (0a30BbIi YpOBEHB) JIJIsi YPOBHS CPEAHETO
o011iero oOpa3oBaHusl COCTABJIEHA B COOTBETCTBUM:

v

v

¢ @enepanbHbiM 3akOHOM OT 29 nexabps 2012 roma Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @denepanumy;

npukaza MunoOpHayku ot 31 pgexabpst 2015r. Nel577 «O BHeceHuu
U3MEHEHHUI B (eiepaibHblil rOCYAapCTBEHHBIM 00pa30BaTENbHbII CTaHIapT
OCHOBHOT'O oO11ero oOpa3oBaHUs» YTBEPKIEHHBIM  MPHUKa30M
MunucrepctBa oOpa3oBanuss U Hayku Poccuiickoit ®enepanuu ot 17
nexadps 2010r. Nel1897,

npukaza MunoOpHayku oT 31 nexabps 2015r. Nel578 «O BHeceHuun
U3MEHEHHUH B (eiepaibHblil rOCyAapCTBEHHBI 00pa30BaTENbHbII CTaHIAPT
OCHOBHOT'O oO11ero o0pa3oBaHUsI» YTBEP>KIEHHBI  MPHUKa30M
MunucrepctBa o6pa3oBanusi U Hayku Poccuiickoit @enepauuu ot 17 mas
2012 r. Ne413,

denepanbHOM 11eNIeBOM MPOTrpaMMbl pa3BuTHs oOpa3zoBanus Ha 2016-2020 r.
oT 25 mas 2015 r. Ne 497,

[Mucbma MunmcrepctBa npocsetienus: PO or 19 mapra 2020 r. N I'/1-39/04
"O HampaBJICHUM METOJAMYECKUX PEKOMEHAaluii",

IloctanoBiieHnss  ['J1aBHOro  rocyJapCTBEHHOIO  CAHMTApHOTO  Bpada
Poccuiickoit depeparuu «O6 yrBepxknenuun CanlluH 2.4.2. 2821-10
«CaHUTapHO-3NIEMUOJIOTUYECKUE TPEOOBaHMsI K YCIOBUSAM U OpraHU3aluu
o0ydeHus B 0011e00pa3oBaTeNIbHBIX YUpeKIeHUIX» OT 29.12.2010 Ne 189 (B
penaxuuu ot 22.05.2019 1.).

C YYETOM:

v

OcHOBHOM  00pa3oBaTelbHOW  MPOTPAMMBI  CPEIHEro  OOIIero
oOpa3oBaHus MOY «Cpennsisi  oOuieoOpa3zoBareibHasi —IIKOJA €
yriayOJIeHHBIM U3YYE€HUEM OTAEIbHBIX peaMeToB Ne 24»

v Ilporpamma 10 anrebpe © HayajgaM MaTeMaTHYECKOro  aHajau3a

(yrmy6néunsbrit ypoenb). 10-11 knacc /II.A.Anmumos, FO.M.Konsrun, M.B
TxaueBa, H. E. ®&mopoBa, M. U. I[llaGynmn/ Anrebpa u Hauana
MaTeMaTudeckoro aHanm3a. CoopHuk padouux mporpamm. 10—I11 kimaccer:
yueOHOe TmocoOue i yuuTened oOmeo0pa3oBaTebHbIX OpraHU3aIMiA:
0a30BbIii U yrayO0néHHwii ypoBau / [cocT. T. A. Bypmuctposa]. — M.:
IIpoceemnienue, 2020 .

[Mporpamma 1o reomerpun (yriayOyu€HHBIN ypoBeHb). 10-11 xmacc /
Artanacsu JI.C, byry3os B.®., Kangomnies C.b. u ap. 'eomerpusi. COopHUK
pabouux mporpamMm. 10—11 xmaccel. ba3oBwiii U yriayOn€HHBIN YpPOBHHU:
yueOHOe TmocoOue st yuuTenel oOmeo0pa3oBaTebHBIX OpPTaHU3aluid /
coct. T. A. BypmuctpoBa. — M.: IIpocsemenue, 2020 r.

Pabouas nporpamma paccMOTpeHa U yTBEPXkAEHA HA 3aCEIaHUH IIKOJIHHOTO

METOJUYECKOTO0  OOBEJAMHEHUS  yduTelleM MareMaTUKu U MH(OPMATUKHU
npotokosioM Ne 1 ot 26 aBrycra 2021 r.

Cpok peanuzanuu padboueid nporpaMmmsl 1 roj.



l'omoBoit kanenmapueii mman  MOY « COLI Ne24» npemycMmarpuBaet
M3y4YeHUE MaTeMaTHKU: aJreOpbl M Hayana aHaiau3a u reomerpud B 10 kmacce B
koandecTBe 136 u., B 11 xiacce- 136 4.

JIist ydamuxcsi ¢ OrpaHUYeHHBIMA BO3MOYKHOCTSIMU 370POBBSl IPEAYCMOTPEH
WHIUBUAYAIBbHBIA U nudepeHpoBaHHblii noaxoa B oOydyenuu. [lostomy npu
0TOOpE MaTEeMAaTHYECKOI0 MaTepuasa yYUThIBAIOTCA UHAUBHUAYaAIbHbIE TOKA3aTENIH
CKOPOCTM M KauyecTBa YCBOEHHUS MAaTEMaTUYECKUX MpPEACTaBICHUM, 3HAHUH,
YMEHUI MpaKkTUYECKOro MX TNPUMEHEHUS B 3aBUCUMOCTH OT CTENEHH
BBIPAKEHHOCTHU U CTPYKTYPBI Je(eKTa 00yUaromuxcsl.

Ha ypokax coGmropatoTrcsi HOpMBI pabOThl y4yallMXcs C KOMIBIOTEPOM H
MYJIBTUMEIUAHBIMU CPEJICTBAMU B 3aBHCHUMOCTH OT MX BO3pacTa U €XEypO4HO
OpelyCMOTPEHbl (PU3KYJIbTMUHYTKH.

Conep:kanmne y4eOHOr0 nmpeamera

Tpuronomerpnueckue pynkuuu (144)

OO6nacTp omnpeneneHuss ¥ MHOXKECTBO 3HAYEHUU TPUTOHOMETPUUECKUX ()YHKITUH.
YETHOCTh, HEYETHOCTh, TMEPUOJUYHOCTH TPUTOHOMETPUUECKUX  (DYHKITUH.
DOyHKIUU y =C0SX, y =sin x, Y =1gX, y =Ctgx 150:¢ CBOMCTBA ® rpaduky.
[IpeobpazoBanue rpaduKoB.

Hauana matemaTH4eckoro anaausa (38 4.)

[lonsitue o mnpousBogHONW GYHKIMH, (U3HMYECKHUH U TEOMETPUYECKHH CMBICT
NPOM3BOJIHON. YpaBHEHHE KacaTelnbHOM K rpaduky QyHkuuu. [IpomsBogHbie
CyMMBbI, pPa3HOCTH, NPOU3BEACHHS U 4YacTHOro. IIpoW3BOIHBIE OCHOBHBIX
aneMeHTapHbIX QyHKIMH. [Ipouseoonvie crodchou u oopamuot ¢yuxyuii. Bropas
npousBofHas u ee (u3MYeCKUd cMmbIici. [IpuMeHeHuMe TPOM3BOJHOM K
ucciaeoBaHul0  (QYHKIMA ©W  TocTpoeHWto  rpadukoB.  Mcmosbp3oBaHue
IIPOU3BOJIHBIX TIPU PEIICHUN YPaBHEHUI U HEPABEHCTB, TEKCTOBBIX, (DU3HUUECKUX U
T€OMETPUYECKUX 3a/lad, HAXOXKJIECHWHU HAWOONBIINX U HANMEHBIINX 3HAYCHUH.
[TpousBoiHast MOKa3aTeIbHOM, CTENIEHHON U JoTapupMuuecKon QyHKITHM.
[Tpumepsbl UCTIONB30BAHUS MPOU3BOIHON NI HAXOXKICHUS HAWJTYYIIETO PElICHUs
B TPUKIAIHBIX 3amadax. HaxoxaeHue CKOpocTH Mg Tpolecca, 3aJaHHOTO
dbopmMyoi uiau rpaduKoM.

[lepBooOpa3znas. [lepBooOpa3nbie aneMenTapHbiX GyHKuii. [IpaBuna BeIYuciIeHUs
nepBooOpasueix.  Ilmomane  kpuBonmHEHHOW — Tpamenwu. [loHstue 00
ompeneneHHoM  uHTterpane.  ®opmyma  Herorona-JleiOuumna.  [Ipumepst
MPUMEHEHUS UHTETpaia B GU3UKE U TCOMETPHH.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TeOPHH BeposiTHOCTeH (294.)

TabnuyHoe wu rpaduueckoe mMpeAcTaBiIeHUE AaHHBIX. lloodepenHbii
OJIHOBPEMEHHBI BBIOOP HECKOJBKHX JJIEMEHTOB U3 KOHEYHOr0 MHOKECTBA.
@opmynbl  YuCIa  NEPECTAHOBOK, COYETaHWM, pa3MemieHuid. Pemenue
KoMOMHaTOpHBIX 3a1ad. Popmyna Ounoma HeroTona. CBoiicTBa OMHOMHANIBHBIX
ko3 durnentoB. TpeyronpHuk Ilackamns. CoOwitus. KomOuHaTOpuKa COOBITHM.



[IpotuBomnonoxHoe coObiThe. BeposTHOCTh coObITHS. ClioKeHHE BEPOATHOCTEH.
HezaBucumelie coObiTud. YMHOXKEHUE BeposiTHOcTel. CTaThyeckas BEPOSATHOCTb.
CityuaiiHble BETMYHHBI.

IHoBTOpenne (4 4)

IloBTOpUTH M3ydeHHBIM MaTepuai 3a 11 kmacc

Metoa koopauHAaT B npoctpanctie. /IBu:kenus (11 yacos)
OCHOBHasi 11eJib — 3AKpPENUTh H3BECTHBIE YYallUMCsS M3 Kypca IUIAHUMETPHUU
CBEJICHUSI O BEKTOpax M JEUCTBUS HAJ HUMU U CHOPMHUPOBATH YMEHHUE YHALIUXCS
IIPUMEHSTh BEKTOPHO-KOOPJAWHATHBIA METOJ K PELICHHIO 3aJa4 Ha BBIYUCIIEHUE
YIJI0B MEXAY NPSIMBIMHU U TUIOCKOCTSIMH M PACCTOSSHAM MEXIY ABYMS TOUKaMH, OT
TOYKH J10 TUIOCKOCTH.
Yron wmexnay BekTtopamu. KoopauHaTel TOYKM M KOOpPAMHATBI  BEKTOpA.
CkassipHOE IPOU3BEICHUE BEKTOPOB. Y PaBHEHHE MIJIOCKOCTH.

[lonsiTue o nmpeoOpa3oBaHUU B MPOCTPAHCTBE. J[BMIKEHUS MPOCTPAHCTBA U UX
ceoricTBa. IlapanmnenbHblii NEpEeHOC, LEHTpalbHass cuMmeTpus. I1oBopoT BOKpyr
ocH. 3epkasbHas cuMMeTpusi. OceBasi CHMMETPHUSI B TPOCTPAHCTBE.

Hununap, konyc, map (13 4.)
OcHOBHas 1eJb — JaTh y4YallUMCs CHUCTEMaTHYECKHE CBEIEHHS OO0 OCHOBHBIX
Teaax ¥ MOBEPXHOCTAX BPALICHHUS.

Hunuaap u KoHyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBas
IOBEPXHOCTh, OOpasyromias, pa3BepTka. (OceBble CEUEHUS UM  CEUYCHMUS
napasuienabHble ocHoBaHMto. Illap u cdepa, ux cedenus. Dmurc, runepodona,
napabona Kak cedeHuss KoHyca. KacartenpHas 1iockocTh K cdepe. Cdepa,
BIUCAHHAs B MHOIOIPAaHHUK, c¢depa, ONUCaHHAsE OKOJIO MHOIOTrpaHHMKA.
Hunueapuyeckue M KOHMYECKHME  MOBEPXHOCTH.  DoOpMyibl  ILIOLIALU
MOBEPXHOCTEH MWIHHAPA ¥ KoHyca. DopMyria miomanu cepsl.

O0bembl Tea (15 u.)
OcHOBHasi 11elb — BBECTH TNOHSTHE OOBEMa Telna W BbIBECTH (DOPMYINBI IS
BBIUUCIICHUSI 00bEMOB OCHOBHBIX MHOTOT'PAHHUKOB M KPYTJIBIX TEII.

[Tonsitue 06 o6beme Tena. OTHOIIEHHE OO0BEMOB MOJOOHBIX Tell. DOpMYyIIBI
oO0beMa Kyba, mapawieienunenaa, MOpU3Mbl, MOUIKHApPA. DopMynbl o0bema
nupamMuabl 1 Konyca. @opmyrna odObema mapa.

HexoTopble cBeieHNsI U3 IVIAHUMeTPHUH (64)

VYTIibl M OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO. Penienue tpeyroibHukoB. Teopema
Memnenas u Uebl. Dmuric, runepOosia u napabdona.

OcHOBHas 1IeJIb — PaCIIUPUTh U3BECTHBIE YUAITUMHUCS CBEJICHUSI O
Tr€OMETPUIECKUX (PUTYpax Ha MIOCKOCTH.

Oo6o6maromee nosropenue (64)

IToBTOpHTH M3ydyeHHBINM MaTepuan 3a 11 knace

Ilnanupyembie pe3yibTaThl OCBOEHUSI 00Pa30BATEeIbLHOI MPOrpaMMbl



N3yuenne anreOppl 1 HaUYall MaTeMaTUYECKOT0 aHAJIM3a B CTapliel MIKoje JaéT
BO3MOKHOCTb JIOCTHKEHHSI 00YyYaIOIUMUCS CIEAYIONINX Pe3yJIbTaTOB.
JIMYHOCTHBIE:

1) cpopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU; KPUTUYHOCTH MBIILICHHS, YMEHUE PACIIO3HABATH
JIOTUYECKU HEKOPPEKTHBIC BBICKA3BIBAHUS, OTINYATh TUIOTE3Y OT (PaKTa;

2) TOTOBHOCTB U CIIOCOOHOCTh BECTU JUAJIOT C IPYTUMHU JIFOAbMU, TOCTUTATh B HEM
B3aMMOITOHUMAaHUS, HAXOIUTH OOIIKE e U COTPYAHUYATD JIJISL UX JOCTHXKCHUS;
3) HaBBIKK COTPYJHUUYECTBA CO CBEPCTHUKAMHU, IETbMH MJIQJIIIETO BO3paCTa,
B3POCIIBIMU B 00Pa30BaTEIbHOM, OOIIIECTBEHHO MOJIE3HOU, Y4eOHO-
UCCJIEIOBATEIBCKOM, MPOSKTHOM U IPYTUX BUAAX JAEATECIBHOCTH,

4) rOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha MPOTSHKEHUU BCEH JKU3HU, CO3HATEIbHOE OTHOIICHUE K HEPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCHEIIHOW MpodeccnoHambHOM 1 001IeCTBEHHOM
NeSATeNbHOCTH;

5) acTeTHYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

6) oco3HaHHBIN BEIOOP Oyayiel npodeccuu 1 BO3MOXKHOCTEH peann3ainu
COOCTBEHHBIX JKM3HCHHBIX TIJIAHOB; OTHOIIIEHNE K MpodeccCuoHambHOM
NESATeIbHOCTH KaK BO3MOKHOCTH y4acTHsl B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIMOHATIBHBIX MPOOIIEM.

MeranpeaMeTHble:

1) ymeTb caMOCTOATENBHO ONPEAEHATD UEIU IESITEIBHOCTH U COCTABIISITh TUIAHBI
NEeATENbHOCTU; CAMOCTOSATENIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U
KOPPEKTHUPOBATH JI€SITENBHOCTD; UCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI IS
JOCTH>KEHUS TTOCTABIICHHBIX LEJIEH U Pean3aly IUIAaHOB €S TEIbHOCTH;
BBIOMPATH YCTEIIHbIE CTPATETUU B PA3IUYHBIX CUTYaIIHUSX;

2) yMETh IPOJAYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NEATENbHOCTH, YYUTHIBATh MO3ULIMH APYTUX YYACTHUKOB AESATEIBHOCTH,

3¢ PeKTUBHO pa3penaTh KOH(IUKTHI;

3) BlIajieTh HaBBIKAMH TIO3HABATEILHOM, YUeOHO-HUCCIIeIOBATEIbCKON M TIPOSKTHOM
JeSTENHbHOCTH, HABBIKAMH pa3perieHus: mpoosieM; ClIoCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJO0B PEIICHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

4) TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSITENTbHON HH(POPMAIIHOHHO -
MO3HABATEIbHOM JNEATEIbHOCTH, BKIIOUass YMEHUE OPUEHTHUPOBATHCS B PA3IMUHBIX
MCTOYHUKAX WH(POpMAIUHU, KpUTHIECKH OIICHUBATH M HHTEPIPETHPOBATH
nHOOPMAITNIO, TTOTYIaeMYI0 U3 Pa3IMIHBIX HCTOYHUKOB,;

5) yMeTh HCTIOTB30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAITHOHHBIX
texHosiorui (nanee — UKT) B perieHnu KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOTIOCHUEM TPeOOBaHUI I)PTOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, pecypcocOepekeHMs], TPABOBBIX U ATHUYECKUX HOPM,
HOPM HUHGOPMAITMOHHON 0€30MaCHOCTH;

6) BIaJETh A3BIKOBBIMU CPEJICTBAMU — YMEHUE SICHO, IOTUYHO U TOYHO U3JIarath
CBOIO TOUKY 3pEHHsI, UCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIEC CPEJICTBA;




7) BnaAeTh HABBIKAMU MTO3HABATEIBbHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUU U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAaHUM, I'PAHULL
CBOET0 3HAaHUS U HE3HAHUS, HOBBIX NIO3HABATEIbHBIX 33]1a4 U CPEJCTB UX
JOCTHKEHUS.
IIpeameTHbIe:
1) chopMupOBaHHOCTH MPEACTABICHUN O MATEMATHKE KaK YaCTH MUPOBOM
KyJbTYPBl U O MECTE MAaTEMATHUKN B COBPEMEHHON LMBUIM3AIMH, O CIIOCO0ax
OMMCAHMS HA MAaTEMaTHUYECKOM S3bIKE SIBJIEHUN PeallbHOr0 MUPA;
2) chopMUPOBAHHOCTh MPEJICTABICHUN O MATEMATUYECKUX MOHITUSAX KaK O
BOKHEHIIINX MATEMATHUYECKUX MOJEIIAX, TO3BOJISIIOIINX OMHUCHIBATH U U3y4aTh
pa3HbIe IPOLECCHI U SIBICHMS; TOHUMAHUE BO3MOKHOCTH aKCHOMAaTUYECKOT O
NOCTPOCHUS] MAaTEMaTUYECKUX TEOPHI;
3) B1aseTh METOAAMHU J1I0KA3aTEIbCTB U AITOPUTMOB PELICHUS; YMETh X
NPUMEHSTh, IPOBOJAUTD JI0Ka3aTeNIbHbIE PACCYKACHHS B XOJ€ PELICHUs 3a/1ay;
4) BnajieTh CTAaHIAPTHBIMU MPUEMAMHU PEIICHUS PALIMOHATIBHBIX U
UppalMOHAIBHBIX, TOKA3aTEIbHBIX, CTENICHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN
Y HEPABEHCTB, MX CUCTEM; UCIIOJIH30BATh TOTOBBIE KOMIBIOTEPHBIEC IPOTrPaMMBI, B
TOM YHCJIE JJIs MOMCKA MyTH PELIeHUs U WLTIOCTPAIIMU PEIICHUs YPaBHEHUN U
HEPABEHCTB;
5) chopMHPOBAaHHOCTH NPE/ICTABICHUN 00 OCHOBHBIX MOHATHUSX, UJIEIX U METOJAX
MaTEMaTUYECKOT0 aHaJIN3a;
6) chopMHPOBAHHOCTH MPEICTABIEHUN O MPOIECCaX U SABICHUIX, UMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM
MUpE, 00 OCHOBHBIX MOHSATHUSAX DJIEMEHTAPHOUN TEOPHH BEPOSITHOCTEH;
c(hOpMHUPOBAHHOCTh YMEHHI HAXOAUTH U OLIEHUBATH BEPOSTHOCTH HACTYILJICHUS
COOBITHI B MPOCTEHIIINX MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4YalHbBIX BEJIUYMH;
7) BIaaeTh HaBBIKAMH MCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU
pelieHnuy 3aaad.
IT'EOMETPUA

pacmo3HaBaTh Ha YepTeXaxX W MOJENSAX MPOCTPAHCTBEHHBIE (OPMBIL;
COOTHOCHTH TPEXMEPHBIE 0OBEKTHI C UX OMUCAHUAMHU, U300PAKCHHUSIMU;

ONMCHIBATh B3aNMHOE PACIOJIOKEHNE MPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE,
aApeYyMEeHMUpPoB8amsv C80U CYHCOEHUsL 00 IMOM PACHONONCEHUU;

aHAM3UPOBATH B MPOCTEHIIINX CIydasX B3aUMHOE PACIIOIO0KEHNE 0OBEKTOB B
IIPOCTPAHCTBE;

U300pakaTh TEOMETpPUYECKHUE (GUTYPHl U TeJa, BBINOIHITH UYEPTEKU IO
YCJIOBUSIM 3a/ay;

CTPOUTH CEUYEHHS MHOTOTPAHHHKOB M M300pakaTh CEYCHHE TEJ BPAICHHUS,

pemaTh IUIaHUMETPUYECKHUE U 1T CTEPEOMETPUUECKHE 3aJaul Ha HaXO0XKICHUE
F€OMETPUYECKUX BEJIUYUH (JUINH, YIJI0B, IUIOAeH, 00bEMOB);

UCIIOJIb30BaTh MPHU PEIICHUH CTEPEOMETPUYECKUX 3aJ1ay IJIAHUMETPUYECKHE
(baKThl U METOJIBI;

MIPOBOJUTH J0Ka3aTEIbHbIE PACCYKIEHUS B XOJI€ PEIICHMS 3a/1aY;
HUcnoab3oBaTh mnpuoOpeTeHHbIE 3HAHUSL M YMEHHSI B TMPaAKTHYECKOil
NAeATeJIbHOCTH U NMOBCEAHEBHOM KM3HU IS




UCCJEeI0BaHNs (MOJEIMPOBAHUA) HECIOXKHBIX MPAKTUYECKUX CHUTyallUid Ha
OCHOBE M3y4YEHHBIX (POPMYJT U CBOMCTB (uUryp;

BBIUMCIIEHUS O0BEMOB U IJIOIIAJEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ
OpyU  pElIeHHH MPaKTUYECKUX 3a7ad, MCIHOJIb3yd TMpUd  HEOOXOAUMOCTH
CIPABOYHUKH U BBIYUCIIUTENbHBIE YCTPOICTBA.

TpeGoBaHus K YPOBHIO NOATOTOBKHU BbINIYCKHUKOB

YpoBeHb 00513aTe/IbHON OATOTOBKH 00y4al01Ierocs
YMeTb:
® ONpelensaTh 3HAUeHHE (PYHKIMM [0 3HAYEHHIO apryMeHTa MpHU pa3InyHBIX
crocobax 3a1aHusi PyHKIUY;
e CTpouTh rpadMKu U3YYEHHBIX (YHKIIUH;
® ONUCHIBATh MO IpaduKy U B IPOCTEHIINX CIydasx Mo GopMyJie MOBEECHUE U
cBoiicTBa (PyHKUMH, HaxoAuTh MO Tpaduky GyHKIUKM HAUOONbIIUE WU
HAaWMEHBIIINE 3HAUYCHHUS;
® BBINOJHATH ApU(PMETUUECKUE JEUCTBHUS, COYETas YCTHbIE U MHUChbMEHHBIE
IPUEMBbI, TTPUMEHECHHE BBIYMCIUTEIIBHBIX YCTPOWCTB; HAXOIUTh 3HAUCHUS
KOpHSI HaTypaJdbHOM CTENEHH, CTEINEHH C PAIMOHAIBHBIM TOKa3aTeseM,
aorapudma, UCTOJIb3ys IPU HEOOXOIUMOCTH BBIUUCIUTEIbHBIE YCTPOUCTBRA;
MOJIb30BAThCS OLICHKOM U MPUKHUAKON MPU MPAKTUYECKUX pacyeTax;
® [POBOJUTH MO U3BECTHbIM (opMyIaM U MpaBuiaM MpeoOpa3zoBaHUs
OYKBEHHBIX BBIPAKCHHM, BKIIOYAIOUIUX CTENEHH, pPaIuKalbl, JTorapudMbl U
TPUTOHOMETpUYECKUE (PYHKIIHNH;
® BBIYHCIATh 3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISSA
HE0OXOIMMBIE TIOJICTAHOBKH U NMPeoOpa3oBaHus;
® BBIYHCIATH IPOU3BOJAHBIE U TEPBOOOPA3HBIE DIIEMEHTAPHBIX (PYHKIUH,
UCIIOJIb3Y$ CIIPABOYHBIE MAaTEpUAJIbI;
® uCCIeAOBaTh B MPOCTEHIIUX ciydasx (YHKIMA HAa MOHOTOHHOCTD,
HAaxOJIUTh  HAWMOOJbIIME  3HAYCHUA  (PYHKIHH, CTPOUTH  rpaduKu
MHOTOWIEHOB M MPOCTEUIINX PAIMOHATBHBIX (PYHKIIMH C UCIOJIb30BAHUEM
amnrnapaTa MaTeMaTH4eCKOT0 aHAJIN3a;
® pemath palMoHAIbHBIC, MTOKA3aTEeNbHBIE U Jorapu(pMUIECKue YpaBHEHUS U
HEpPaBEHCTBA, MPOCTEHIINE UPpPALMOHAIBHBIE W TPUTOHOMETPHUYECKHUE
YpaBHEHUSI, UX CUCTEMBI.
YpoBeHb BO3MOKHON MOATOTOBKH 00y4aK0IIerocst
e pelaTh ypaBHEHUs, IPOCTEUILINE CUCTEMbl YPaBHEHUH, UCIIOJIb3YSl CBOWCTBA
GyHKIUH U UX TPaPUKOB;
® BBIYHCIATH IUIOMIAN C UCTIOJIB30BAaHIEM TIEPBOOOPA3HON;
® CMOJIb30BaTh JJIsi MPUOJMKEHHOTO PEIICHUS yYpaBHEHUW W HEPABEHCTB
rpadugeckuii MeTo;
e u300pakaTb HAa KOOPAWMHATHOM IUIOCKOCTH MHOXXECTBA  PEIICHUN
MPOCTEUIINX YPABHEHUHN U UX CUCTEM.
® CTpouTh rpaMKu U3YYEHHBIX () YHKIIUI;
e OmnuchiBaTh Mo rpaduky v mo (GopmMmysie MoBeACHUE U CBOMCTBA (PYyHKIIHIA,
HaxoJUTh MO rpaduky GyHKIMU HAUOOJIbIIIKE U HAUMEHbIIINE 3HAYCHNUS,



Hcnonbs3oBaTh npuoOpeTeHHbIEe 3HAHUST W YMEHMSl B MNPAKTHYECKOM
NAeATeJIbHOCTH U NOBCEAHEBHOM KU3HU JJIS:
® [IPaKTUYECKUX pacyeToB MO (opmynaMm, BKItoudas (Gopmysibl, coiepKalue
CTENEHHW, paAuKajbl, JOrapu@mMbel U TPUTOHOMETPUYECKHE (PYHKIUH,
UCIIOJIb3Yysl MPU HEOOXOJIMMOCTH CHpPaBOYHBIE MaTepuaiabl U NpOCTEUIIne
BBIYHCIUTENbHBIE YCTPOMCTBA.
® ONUCAHUS C MOMOIBIO QYHKUUN Pa3TUYHBIX 3aBUCUMOCTEH, MpeCTaBICHUS
UX rpauuecKu, HHTePIpeTauuu rpauKoB;
® peElIeHMs NPUKIAIHBIX 337a4, B TOM YHUCIIE€ COLUATbHO-3KOHOMHYECKUX U
¢u3nuecknx, Ha HAuMOOJBIINE W HAMMEHbBIIME 3HAYEHUS, HA HAXOXKICHHE
CKOPOCTHU U YCKOPEHHUSI.
® [IOCTPOEHUS U UCCIEIOBAHUS MPOCTEHIINX MaTEMAaTUYECKUX MOJIETIEH.
B pesyabtrate wusydyenus Marematukm B 11 Kiacce Yy4YeHMK JdOJIKEH
3HATH/IIOHUMATH
® 3HAUYEHHE MAaTEMaTUYECKOM HayKH IJisi PelleHHUs 3a/ay, BO3HUKAIOIIUX B
TEOpUM M TMPAKTUKE; IIUPOTY U B TO K€ BpEMS OrPAHUYEHHOCTh
OPUMEHEHUS MaTeMaTHYeCKUX METOJOB K aHaliu3y M MCCIEIOBAaHUIO
IPOLIECCOB U SIBICHUH B MPUPOJIE U OOIIECTBE;
® 3HAau€HHE MPAKTHKU U BOMPOCOB, BO3HUKAIOIIUX B CAMOW MaTeMaTHKe JJIs
dbopMHUpOBaHUS U PA3BUTHS MAaTEMaTUYECKOW HAYKU; HUCTOPUIO Pa3BUTHS
MOHSITHS YKCTIA, CO3IaHM MATEMaTHUYECKOT0 aHaIN3a, Pa3BUTHUSI TEOMETPUH;
® YHUBEPCAJIBbHBIN XapaKTep 3aKOHOB JIOTMKM MAaT€MaTHUYECKHUX PACCyKICHUH,
UX IPUMEHUMOCTb BO BCEX 00JIACTIX YEJIIOBEUECKON JIESTENIbHOCTH;
® BEpOSTHOCTHBIN XapaKTep Pa3IMYHbIX POLECCOB OKPYXKAIOLIErO MUPA;

AJITEBPA
YMeTb:

® [POBOJAUTH IO U3BECTHHIM (opMyIaM U TMpaBUiaM NpeoOpa3zoBaHUs
OYKBEHHBIX  BBIPQKCHHM,  BKIIOUAIOMIMX  CTENEHU, paJuKaIbl |
TPUTOHOMETpUUYECKHEe (PYHKITUH;

® BBIYHCIATH 3HAYCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISSA
HE0OXO0IMMBIE TIOJICTAHOBKH U MPE0Opa30BaHUs;
UCI0JIb30BATh NPHOOpEeTeHHbIE 3HAHUS M YMEHHS B NPAKTHYECKOMH
AeSATeJIbHOCTH U MOBCEIHEBHOM KU3HU IS

® TMPAKTHYECKUX pacdyeToB Mo ¢Gopmysam, BKIoYas (GOPMYIBI, COAEpIKAIINE
CTETICHW, PaJWKaIbl U TPUTOHOMETPUYECKHE (DYHKIIMH, HUCHONB3YyS MpH
HEOOXOJIMMOCTH CIIPABOYHBIE MAaTEPHAIIBI U MPOCTEUIITNE BHIYMCIUTEIHHBIC
YCTPOMCTBA

OYHKIIUN U TPAOPUKHU
VYMerTs:

e OomnpenensaTh 3HAYCHUE (PYHKIIMHM MO 3HAYCHHUIO apTyMEHTa MPHU Pa3IAIHBIX
crioco0ax 3axaHust PyHKIUU;

® CTpoOuUTh rpaMKN U3YYEHHBIX () YHKIIUIH;



OMMCHIBATH M0 TPa(UKy U B MPOCTEHIINX CAyUasx no GopMylie MOBEAECHUE U
CBOICTBAa (PyHKUMI, HaXoAUTh MO Tpaduky GYyHKIUKM HAUOONBIIHE MU
HaMMEHbIINE 3HAYEHUS;

HCI0Jb30BaTh IPHOOpeTeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOM
NAeTeJIbHOCTH M NOBCEAHEBHOM KU3HM IS

OMMCAHMSI  C  TOMOIIBIO  (PYHKIUH  Pa3Iu4HBIX  3aBUCHMOCTEH,
Ipe/ICTaBIeHUs X rpaduyecKu, MHTEPIPETALUN IPAPUKOB;

HAYAJIA MATEMATHYECKOI'O AHAJIN3A
YMeTh:
BBIYHCIISITH TPOU3BOJIHBIC SJIEMEHTAPHBIX (DYHKIIUH, UCIIOIB3Ysl CIIPABOYHbBIC
MaTepuabl;
UCCIEIOBaTh B TMPOCTEHIIMX chydasx (YyHKIHMM HAa MOHOTOHHOCT,
HAaXOJIUTh HauWOOJIbIICE W HaWMEHbIlee 3HAuYeHHs (QYHKIUNA, CTPOUTH
rpadKd  MHOTOWICHOB U TNPOCTEHINIMX palMOHAIbHBIX (QYHKIUH C

HNCITIOJIb30BAHUCM allllapaTa MAaTCMAaTHYICCKOT'O aHAJIN34a,
HCIIOJb30BATDH l'[pHOﬁpeTeHHbIe SHAHUA U YMCHHUA B HpaKTH‘IeCKOﬁ
JACATCJIBbHOCTH U HOBCEI{HeBHOﬁ JKU3HHU 1JIA:

¢ PCIICHUA NPUKIIAAHBIX 3a1da4, B TOM YHUCJIC COIMUAJIbHO- 9dKOHOMHNYCCKUX

U QU3HUECKUX.

Y4yeOHO-TEeMATHYECCKHUH TVIAH

KoanuecTBo yacoB B rog — 136
KonuyecTBO yacoB B Hefles110 — 4 4 B HeleJI10
KosinuecTBO KOHTPOIBHBIX padoT — 13

KosnuecTBo 4yacos
Nen/mm HasBanmue pasgena Teopus/ KonTposabHbie
NMPaKTHKA Bceero
padoThI
1. | IToBTOpEHUE 2/2 1 5
2. 6/7 1 14
Tpuronomerpuyeckue GyHKIUU
3. | Metox KoopaMHAT B TPOCTPAHCTRBE. 3/6 2 11
JIBHOKEHUSA.
4. | [IpousBogHass M €€ TeoOMETpUYECKUI 718 1 16
CMBICIT
5. | Hunuuap, KOHyC U map 5/7 1 13
6. | [IpumeHeHHE TPOU3BOIHON K 5/6 1 12
UCCIIeI0BAaHUIO PYHKIIMH
7. | O6bembI TeN 6/7 2 15
8. | Uurerpan 5/4 1 10




9. | DnemMeHTh KOMOMHATOPUKH 4/4 1 9
10.| DneMeHTHI TEOpHUsl BEPOSTHOCTEH. 4/4 1 9
11.| HekoTopsie cBeIeHUS U3 IJITAHUMETPUHU 0/6 - 6
12.| UtoroBoe MoBTOpEHUE 0/15 1 16
HUTOI'O 47176 13 136




KaJIEHIIapHO — TEMAaTHYI€C€CKO€ IJIAHUPOBAHHUE

Ne Koua JlaTa npoBeieHUs1 YPOKOB XapakTepucTUKA 1eTeIbHOCTH 00yYaAKIIUXCS
ypoka | OcHOBHOe cojiep:KaHMe M0 TeMaM -BO ITo nnany (paxkTHyeckan
yaco
B
XI knacc 136
IloBTOpEeHuUe 5
1 [ToBropenue. CreneHb € panUOHAIBHBIM U 1 PemaTh 3aaun Ha BeIYMCIIEHUE U TpeO0Opa3oBaHKe
JIEMCTBUTEIbHBIM MOKA3aTEIEM. BBIPAKCHUI
2 [ToBTOopenue HWppanmoHanbHble ypaBHEHHS U 1 Pemiats upparnmoHaibHbie ypaBHEHHSI M1 HEPABEHCTBA
HepaBeHCTBa.  [IpoBepka  BBIYMCIUTEIHHBIX
HaBBIKOB.
3 YMeTh CTpOUTh rpaKu MoKa3aTeNbHON U
[ToBTOpEHME. [Toka3zaTenbHas nu . .
i . 1 norapudmudeckoit PyHKIMi, padoTaTh MO rpaduKam,
Jlorapudmuueckas GyHKIUS U €€ CBONCTBA. o
OTIPENICTISITh X CBOMCTBA
4 [ToBTOpenune. TpUroOHOMETPUUYECKHE YpABHEHUS 1 Pemate TpUroHOMeTpHUYECKHUE YpaBHEHUS U
Y HEPABEHCTBA. HEPAaBEHCTBA
5 YMeTh caMOCTOSITENBHO pelIaTh 3a/1auu 3a Kypc 10
Bxoanasi KOHTpoJIbHAsI padoTa. 1
KJjlacca
Tpuronomerpudeckne GpyHKIUH 14
6 AHanu3 pe3yinbTaToB KOHTPOJBHOM pPabOTHL 1 Haxoauts oGnacte onpeaenaeHus: 1 MHOXKECTBO
Ob6nacTh onpeaeneHus: © MHO>KECTBO 3HAYCHUIN 3HaYEHUI TPUTOHOMETPUYECKUX (PYHKIIHI
TPUTOHOMETPUYECKUX (PYHKIIMA.
7 Ob6nacTh onpeaeneHus: © MHO>KECTBO 3HAYCHUN 1 Haxoautb o6nacte onpeaenaeHus: 1 MHOXKECTBO
TPUTOHOMETPUYECKUX (PYHKIIHH. 3HAYEHUI TPUTOHOMETPUYECKHUX (PYHKIIHIA
8 UETHOCTh, HEUYETHOCTh TpPUTOHOMETpUYeckux | 1 Onpenenstb 4€THOCTh, HEUETHOCTD
b b
¢dbyukumii. CamocrositenbHas padota (20 MuH). TPUTOHOMETPHUECKUX (PYHKIIMIA
9 [TeproguyHoCcTh TpuroHoMmerpuueckux | 1 OnpenensTb NepUOIUIHOCTh TPUTOHOMETPHUIECKHUX
(byHKIHIA. byHKIMi
10 @DyHKIUSA y = CcosX, €€ CBOWCTBA U rpaduk 1 BbruncnsaTe 3HauY€HUS TPUTOHOMETPUUYECKUX (PYHKIIUH,
11 OyHKLMS e CBOHCTBA U TpaduK. 1 3a/laHHBIX (OPMYyIaMU; COCTABIIATH TAOIHUIIBI 3HAYCHHIA

y = COS X,




ITpeobpazoBanue rpadukos.

TpUTrOHOMETpHUYECKHX QYHKIUH. CTPOUTH IO TOYKAM

12 @yHKIUA y =sinx, €€ cBoicTBa U rpaduk rpaduku TpuroHoMeTprudeckux GyHKIMI. OMHUChHBATH
13 OyHKIHS  y —sinx, ©¢ CBOWCTBA M IpaQHK. 1 CBOICTBA TPUTOHOMETPUUECKUX (DYHKIIMIA HA
[IpeobpazoBanue rpapukoB. CamocTosTenbHas OCHOBAHHHM HX rPaQHIeCcKOro NPENiCTaRICHHA,
paGoTa (20 MuH). MonennpoBaTh peaabHble 3aBUCUMOCTH € IOMOIIbIO
14 VKL tOx v —ctax  nx cmoficrsa m | 1 dopmyn u rpadukoB. MHTEpIIpETHPOBATH TPAPUKH
YHIR y=1gxy=Cclg peanbpHBIX 3aBUCUMOCTEN. Mcnosp30BaTh
rpaguin KOMIIBIOTEPHBIE TPOIPAMMBI JUIsI HCCIIEI0OBAHUS
15 ®ynkuun  y=tgx, y=ctgx ux csoifctea m | 1 MOJIO’KEHUS HAa KOOPAWHATHOM MIOCKOCTH rpapuKoB
rpaguku. Peurenne 3axad. TPUTOHOMETPUUECKUX (PYHKIIMH B 3aBUCUMOCTH OT
16 OyHkMu Yy =tgx, y =Ctgx HUX CBOWCTBa U 1 3HAYCHHUI KOAPDUIIUEHTOB, BXOSIIUX B HOPMYITy.
rpadukH. [IpeoOpazoBanue rpaduKoB. PacriozHaBath BUbI TPUTOHOMETPUYECKUX (DYHKIIUH.
CamocTrosrenbHas pabora(20 MuH) Crtpouts 6osee crokHble rpa@uKu Ha OCHOBE rpauKoB
17 OO6patHbpIe TPUTOHOMETPHYECKUE QYHKITUN™ 1 TPUTOHOMETPUIECKUX (PYHKITUI; OTTUCHIBATH UX
18 O06006Iaronmii YPOK 1o TeMe: 1 cBoiicTBa. OMNUCHIBATH CBOWCTBA OOPATHBIX
"Tpuronomerpuueckue GyHKIIH" TPUTOHOMETPUYECKUX PYHKIMI
19 Konmponvnas paboma Nel 1 YMeTb CaMOCTOSITEILHO penaTh 331a4u1
MeTo1 KOOPAMHAT B MPOCTPAHCTBE. 11
JIBH:KeHHUsI.
20 [IpssmoyronpHas cucTeMa KOOpAUHAT B 1 CtpouTh TPSIMOYTOJIEHYIO CHCTEMY KOOPJWHAT B
IIPOCTPAHCTBE. IPOCTPAHCTBE, CTPOUTH TOUKY U ONPENENATh
KOOP/AMHATHI TOUKH.
21 Koopnaunatsl BekTopa. 1 OnpenensaTb KOOPAMHATHI BEKTOPA, €AMHUYHbIE
BEKTOPA, IPaBUJIO JeWCTBUSA HAJl BEeKTOpaMu. PemaTs
IpOCTENIINE 3a7]a4M, OCYILECTBIIATh IIPOBEPKY
BBIBOJIOB, IIOJIOXKEHUH, TEOPEM.
22 Koopaunarel Bektopa. CaMocTosATENbHAS 1 PemaTh 331241 MO JAHHOM TeMe.
pabora. Jatb onieHKy uHpopMauy, Gpakram, opeaesaTh UX
AKTYyaJlbHOCTb.
23 CBs3b  MeKIy  KOOpIMHATAMH  BEKTOPOB 1 [IpumeHsATh GopMyIbl IS peleHus 3a1a4.
1 KOOpIMHATAMH TOYICK. Be1ienuTs ¥ 3anucaTh INIaBHOE, IPUBECTH IPUMEDPEI.
24 IIpocreiimme 3a1a4n B KOOpAWHATAX. 1

CamocrosarenpHas pabora (15 Mun).

HNmMmeTh MMpEaACTaBJIICHUEC O 3 HpOCTCﬁH.IPIX 3aga4dax B




KoopauHarax. Pemare 3a1aun. Y4acTBOBaTh B JUAJIOrE,
noJ0UpaTh aprymMeHThl, IPUBOJUTH NPUMEPHIL.

25 Konmponvnas paboma Ne2 no meme 1 Pemats 3amaum.
« Ilpocmeitmue 3a0auu 8 KOOpOUHAMAX)

26 AHanmu3 KOHTPONBHOW paboTel  Yronm mexay | 1 [IpumeHsTh CKalsipHOE MPOU3BENEHUE MPU PELICHUU
BEKTOPaMH. CkansipHOe POM3BEICHNE 3a1a4; (OPMYIIBI CKAJIIPHOTO TPOU3BEICHHS, KOCUHYCA
BEKTOPOB. yIi1a MeX]ly JaHHBIMUA BEKTOpaMH, KOCHHYCa yria

27 VYron MEXIY BEKTOpaMH. CkainsipHoe 1 MEX 1y MPSMbIMU, MEKIY IPSIMON U IJIOCKOCTHIO,
MIPOU3BEJICHNE BEKTOPOB BBIYHCIISIOT YIITBI MEXTy TIPSIMBIMH, MEXKTY MPSMOH H

28 Beluucnenne  yrioB  Mexay — OpSAMBIMH U 1 TUTOCKOCTBIO.

TUTOCKOCTSIMU

29 Pemenue 3a1a4 o Teme «JIBHKeHHE) 1

30 Koumponvnasa paboma Ne3 no meme 1 Pemrars 3amaum.
«CKanapuoe npouszgedenue 6eKnmopos 6
npocmpancmee. /leusicenuen.

IIpousBoaHas U €€ reoMeTPHUYECKUM CMBICJI. 16
31 AnHanu3 pe3ynbTaToB KOHTPOJIBHOM paOOTHI. ®opMyaHpoBaTh ONpeAeIeHIe MPOU3BOIHON QYHKIINHU.
[IpowusBoaHas. 1 Hcnonb3oBath onpeneneHne Npou3BOIHON IS
HAXOKJICHUS MMPOU3BOTHOM MPOCTEHIINX (HYHKITHIA
32 [TpousBoanas. Pemenue 3amay. DopMynHpoOBaTh ONPEACICHNUE MPOU3BOTHON (PYHKITUH.
1 Hcnonb3oBath onpeneneHne Npou3BOIHON IS
HaXOXXJICHUS IMPOU3BOTHOM MPOCTEHIINX (HYHKIIUHA.
Haxoauth MTHOBEHHYIO CKOPOCTh ABM)KEHHUS TOUKU.
33 TTpOH3BO/IHAs CTENCHHOH (yHKIMH, 1 HaxonuThe Mpou3BOIHYIO CTETICHHOW (YHKITMH
34 [IpousBognas creneHHoW (yHKUIMKU. Permenue 1 HaxonuThe Mpou3BOIHYIO CTETICHHOW (YHKITMH
3anau. CamocrositensHas pabora (20 MuH).
35 Tpasina muddepeHIpoBaHIs. 1 [IpumeHsTh MpaBmIa LLH(l)(l)epeHL[Hp(iBaHPI)I npu
HAXO0JICHUU MPOU3BOIHBIX (DYHKIUI

36 [IpaBuna quddepennupoanus. Pemenue 3amay. 1 Hpmmerats npasuiia an)q)epeHqu(iBaHHﬂ 1pH
HAXO0JICHUU MTPOU3BOIHBIX (DYHKIUI

37 [IpaBuna nuddepeHIpoBaHNUs. 1 Hcnonb3oBate npasuia aupdepeHupoBanus GyHKIui

CamoctosarenpHas pabota (20 MuH).

IMPU HAXOKIACHUHN ITPONU3BOJAHBIX CIIOKHBIX (I)YHKI_II/II\/'I




38

HpOI/I?;BOZ[HbIC HCKOTOPBIX SJICMCHTApPHBIX

BoeiBouTh  (OPMYIIBI IPOU3BOIHBIX IIEMEHTAPHBIX

GbyHKIUH. ! byHKIMi, cI10XKHON QYHKIIMH U 00paTHON (HYHKIIUH.
39, IIpou3Bo1HBIE HEKOTOPBIX JIEMEHTAPHBIX 2 HaxoanThs mpou3BOHbBIE 3JIEMEHTAPHBIX (DYHKIIHIA.
40 ¢dbyskmii. Pemenue 3agad. CamocTosTeNbHAS
pabora (20 mu.).
41 ['eomeTpHuyecknii CMBICIT IPOU3BOIHOM. 1 Hcnonp30BaTh reOMETpUYECKUI CMBICII ITPOU3BOJHOM
JUIsl BBIBOJIA YPaBHEHHS KacaTeIbHON
42, I'eomeTrpuueckuii CMbICT TPOU3BOAHOM. 2 HaxoauTe yrinoBo# k03¢ GUIMEHT KacaTeabHOH K
43 Pemenne 3amnau. CamocrositenpHas padora (20 rpaduky QyHKIMH B 3aJaHHOH TOYKE.
MUH).
44, Pemenue 3agau mo teme: «IIpousBoaHas. 2 Pemrats 3aauu, cBSI3aHHBIE C POU3BOTHBIMH.
45
46 Konumponvnas paboma N4, 1 YMETh CaMOCTOSITENILHO PEIIATh 3a]1a4U 110 TEME.
Huaunap, KOHyc U map. 13
47 Ananu3 KOHTpOJIbHOH paboThl. [lonaTue 1 Ctpouth UWIMHJIP, IPUMEHSTH (POPMYIIBI 715
IVJIHIPA. BBIUYMCJIEHUS IUIOMAAEH OOKOBON U ITOJIHOM
MOBEPXHOCTEH IMITMHIIPA, HAXOUTH OTJCITbHBIC
48 Hunuuap. Pemenue 3aqay. 1 3JIEMEHTHI [UJIMHAPA, UCTIONb30BaTh (HOPMYIIBI IS
49 Pemenue 3anau mo reme «{umuaapy. 1 BBIYHCIIEHUS IUIOIaAeli OOKOBOM M MOTHOM
CamocrostensHas padota (20 MuH.). MOBEPXHOCTEN NWIMH/PA IIPH PEIICHUN 3a1a4y.
50 Komnyc. [lnomaap noBepxHocTy. 1 CTpouTh KOHYC, yCEUEHHBIH KOHYC, TPUMEHSThH
51 Komnyc. 1 dbopMyIBI TSl BRIYUCIICHUS TUIOHIaiel O0KOBOH U
52 Ycedennsnii konyc. CamocTosTenbHas padota 1 MOJTHOM TOBEPXHOCTEN KOHYCA, YCEYEHHOT0 KOHYCa,
(20 mun.). HAXOAUTh OT/AEIbHBIC AIEMEHTHI KOHYCa U YCEYEHHOIO
KOHYCa, UCIOJIb30BaTh (OPMYJIbI JUIS BHIYMCICHUS
rioniaael G0KOBO U MOJHOM MOBEPXHOCTEH KOHYyca U
YCEUEHHOTO KOHYyCa MPU PELIeHUH 3a/1a4, paboTaTh C
PUCYHKOM U YHUTATh UX.
53 Cdepa. YpaBuenus chepsl. 1 ®opmynanpoBath onpeaenacHus cepsl, mapa, HaXOAAT
54 B3anmHoe pacnionoxenue chepsl U MIOCKOCTH. 1 OTJIC/IbHBIE 3JIEMEHTHI cQepbl M I1apa, 3aluchiBaTh
KacarenpHast I10CKOCTb K cdepe. ypaBHEeHHE c(epbl; ClydyaeB B3aMMHOTO PACIOJI0KEHUS
55 ITnomans chepsl. CamocTosiTenbHas padota (20 1 cdepbl M IUIOCKOCTH, MPUMEHATh 3HAHUSA O cdepe U




MUH.).

1iape Ipy peleHny 3a1ad

56 Pewrenue 3anau o reme «unmuuap» 1 [IpuMeHAT,  TEOPETHUYECKUH Marepuan I0 JaHHBIM

o7 Pemenue 3anau no teme «Konyc» 1 TeMaM; pelaTh 3ajauu

58 Pemrenne 3angau no reme «{unmHap, KoHyC 1
iap»

59 Konmponvnas paboma Ne5 no meme 1 YMeTh caMOCTOSATEIBHO pelIaTh 3aJa41 110 TEME.
«lununop, konyc, wap»
IIpumeHeHNe MPOU3BOTHON K HCCJIETOBAHUIO 12
dyHkuumii

60 AHanu3 pe3yinbTaTOB KOHTPOJILHOM pabOTHI. 1 Haxoauth uHTEpBaIbI MOHOTOHHOCTH (PYHKITHI
Bo3spacrtanue u yobiBaHHe PYHKIIUU.

61 Bo3spacranue u yosiBanue ¢pyakiuu. Pemenne 1 Haxoauth uHTEpBaIBI MOHOTOHHOCTH (DYHKITHI
3amau. CamocrositenbHas padora (20 MuH).

62 DKCTpeMyMBbI (DYHKITHAH. 1 Haxonute Touku skcTpemyma GyHKIUU. [loka3piBaTh

TEOPEMY O JOCTATOYHOM YCJIOBHH IKCTPEMYyMa.

63 OkctpemyMbl pyHkuuu. Pemenue 3aaay. 1 [To rpaduky Mpou3BOIHON ONIPENENATh HHTEPBAIbI
CamocrosrenbHas padora (20 MuH). MOHOTOHHOCTH, TOUYKH 3KCTpeMyMa (QyHKIUH.

64 [IpuMeHeHre NPOU3BOMHON K TOCTPOCHHIO 1 CrtpouTth rpaduK, TPOBOJIs TOJHOE UCCIICIOBAHNE
rpaduKoB QyHKIHIA. (GYHKIIUY C TIOMOTIBIO TPOU3BOIHON

65 [Ipumenenne mnpous3BomHON K mocTpoeHuto | 1 CtpouTth rpaduk, IpOBOIs TOJHOE HUCCIICIOBAHNE
rpaduxoB ¢Pynkuii. CamocrosiTensHas paborta (GYHKIMH C TOMOIIBIO TPOU3BOTHOM
(20 mun).

66 HaubGonpmee w  HauMeHblliee  3HAYCHUS 1 Haxoauts HanGoJspIiee 1 HaUMEHbIIIEE 3HaYCHHE
GbyHKINH. byHKIUH

67 HaubGonpmee w  HauMeHblliee  3HAYCHUS 1 Haxoauth HauboJipliee 1 HaUMEHbIIIEE 3HAYCHHE
(GYHKIMH HAa OTPE3KE. byHKIMIT Ha OTpe3Ke

68 HaubGonpimee w  HauMeHblliee  3HAYCHUS 1 Haxoauts HauOoJipliee 1 HaUMEHbIIIEE 3HAYCHHE
(GYHKIMY HAa HHTEpBAJIC. byHKIMIT Ha UHTEpBAJIe

69 Haubonpuiee u HaMMeHbIIIEEe 3HAYCHUS 1 Pemats (bu3ndeckue, reoMeTPUIECKHE,

¢byukun. Pemenue 3agau. CamoctosiTeNnbHAS
pabota (20muH).

anre6pa1/1qecxne 3aJa4d Ha OIITUMH3AIIUIO.
MO,I[GJ'II/IpOBaTB pCaJIbHbIC CUTYyalluU, UCCIICAOBATH
MMOCTPOCHHBIC MOICIIN, UHTCPIPECTUPOBATH HOJIy‘ICHHBIfI




pe3yJbTar.

70 BrimyknocTs rpaduka GyHKINH, TOUKH 1
Hepem6a*. Haxonutes Touku HeperHGa, MPOMEXKYTKHU BbIITYKJIOCTH

rpaduka ¢ MOMOIIBIO BTOPOH TPOU3BOTHOM.

71 KoutpoJabHas pabora Ne6 1 YMETh CaMOCTOSITENILHO PEIIATh 33]1a4U 110 TEME.
O0beMblI TeJI. 15

72 [Tonsitre 066péMa. O0BeM Kyba. 1 DopMynHpoBaThs TOHIATHS 00BEMa, CBONCTB 00BEMOB,

73 O0BeM MPSAMOYTOJIEHOTO TIApAIISIICITUTIC/IA. 1 dbopmynbsl 00beMa MPSIMOYTOJIBLHOTO TTapaJlIeenuneaa,
Pemenue 3amay. UCTIOJIb30BATh TIOJTYUYEHHBIE 3HAHUS TTPH PEIICHUN

3a/1a4.

74 O6beM psIMO TPU3MBI. 1 [IpumensaTs popMysbl 00beMa IPSIMON U HAKIIOHHOM

75 O6beM HaKJIOHHOM MPU3MBI. 1 IPU3M bl IPU PEILICHUH 3a]1au.

76 O6weMm nmnuHapa. CamocTosiTensHas padoTa 1 PeniensupoBaHue OTBETOB, JOKa3aTelIbCTBO TEOPEM,
(20 mumn.). BBITIOJTHEHHE  pabOT  MpakTHKymMa  HaOJIIOJeHue,

CIIylIaHue OObICHEHUHN YUHUTETIS.

77 O6beM nupamubl. 1 [TpumensTh popMysIbl 00beMa LMIMHIIPA, TUPAMUJIBI U

78 O6beM yceueHHOM MUpamMubl. 1 YCEUEHHOU nMupamMuabl MpU pelIeHUH 3a/1aY .

79 O6bem konyca. CamocTosiTenbHas padota (20 1 [TpumensaTs GhopMyIbl 00beMa KOHyca TpH pemiaTh
MUH.). 3amayn

80 Pemtenue 3amay o teme « O0OBEM TEI. 1 Pemars 3agaun

81 Konmponsnas paboma Ne7 no meme «Qovem 1 Pematsb 3amaun
RpU3Mbl, YUIUHOPA, RUPAMUOBL U KOHYCA).

82 AHanu3 KOHTPOJIBHOM paboThl. OO0BeM mmapa. 1 Hcrnonp30BaTh MOMYYeHHBIC 3HAHUS MTPU PEIICHUN
O0beM MIapoOBOrO CErMEeHTa, IIAPOBOTO 3a[a4; MOHATHUS IIAPOBOTO CETMEHTA, CJI0s, CEKTOpa,
CIIOSl U CEKTOopaA. dbopMynel 00beMa yacTei mapa, BRIBOJAT €€,

83 Pemenue 3amay no teme «O6beM  11apOBOTO 1 MCIOJIL3YIOT NOJy4YeHHbIE 3HAHUS MIPU PEIICHUH 3a/a4;
CerMEHTa, MIApPOBOTO CJOS H IIApPOBOTO dbopMyIel 00bEMOB I11apa, ero yacTeit; GopMynbl A
CEKTOpay. BBIYMCIICHUS IUIOIIA M TIOBEPXHOCTH 1Iapa,

84 [Tnomans chepsl. CamoctogrensHast padota (20 1 MCIOJIb3YIOT NOJYYEHHbIEC 3HAHUS IIPU PELICHUU 3a]a4
MHH.).

85 Pemenue 3agau no teme «O6beM 11apa u ero 1
yacreil. [Inomans chepbi».

86 Konmponvnas paooma Ne8 no meme «Obdvem 1




uiapa u e2o uacmeil. Ilnowaown chepory .

HuTerpan 10
87 [TepBooOpasnas. 1 Jloka3bIBaTh, YTO JaHHAS (PYHKIUS SBISETCS
nepBOOOPa3HON IS APYroi JaHHOW (HYHKIWH.
Haxoaute s pyHkmm nepBooOpasnyto, rpadux
KOTOPO# MPOXOJIUT Yepe3 TOUKY, 3a/laHHYIO
KOOpJMHATaAMU
88, [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX. 2 BbiBoIUTH NpaBuIia OTbICKAHUS IEPBOOOPA3HBIX.
89 CamocrosrenpHas padora (20 MuH.). Haxomuts mepBooOpa3HbIe.
90 [Inomane KpUBOJIMHENHON TpaNeyuy U 1 BouiBoguts popmyny Herotona-JIeiiOHMIIa, BEIUNCISTD
HWHTETpal. TJIONIAb KPUBOJIMHEHHOW TPAIICLIUH.
91 [Inomane KpUBOJIMHENHON Tpanenuu u 1 BeruucnaTs moniaas KpUBOJIMHENHOM Tpanennu
unTerpan. Pemenue 3anad. CamocTtosiTenbHas
pabota (20mMuH.).
92 Brrunicnenue nHTErpasnos. 1 Bbruncnste MHTErpassl
93 Brruncnenue miomaseii ¢ moMoubso 1 YMeTh BBIUMCISTH IJIOMIAN C TOMOIIBIO HHTETPAIOB
uHTerpayioB. CamocrositensHas padota (20
MHH.).
94 [IpuMeHeHnne mMpou3BOIHON M HHTETpaa K 1 Pemate 3amaun pusmveckoil HapaBJICHHOCTH.
PELICHUIO MPAKTUYECKUX 3a1au™. MopennpoBaTh peabHbIE CUTYALMH, UCCIIEIOBAThH
IIOCTPOEHHBIE MOJIEIHN, HHTEPIIPETUPOBATH MOJTYyYECHHbBIN
pe3ynbTaT
95 Pewrenue 3anau. 1 YMeTh pemats 3aa4d Ha HAXO0KICHUE IJI01A 1
KPUBOJIMHEHHO Tpaneuuu, nepBooOpasHbIX,
WHTErPaJIOB.
96 Konmponvnasa paboma Ne9 1 YMETh caMOCTOSTENBHO PELIATh 33/1a4M 110 JaHHOU
TEMe
DJIeMeHThl KOMOMHATOPHKA 9
97 AHanu3 pe3ynbTaToB KOHTPOJIbHON pabOTHI. 1 [IpuMeHATh paBUIIO MPOU3BEACHUS AJIs PEIICHUS
IIpaBuno npousBencHUs. 3aJa4 Ha HaX0XKJIeHHEe YKcia 0ObEKTOB, BApUAHTOB WIIH
KOMOMHAIIHH.
98 IlepecTaHOBKH. 1 IIpuMeHATH CBOMCTBA EpecTaHOBOK. Pemats




npocTeie KOMOMHATOPHBIE 33719l

99 Pazmermienusi. 1 [IpumensTh cBOMCTBA pa3menieHuii . Pemats
npocTeie KOMOMHATOPHBIE 3379l
100, Coueranus u ux cBoiictea. CamocTosATeIbHAS 2 [IpuMeHnsTh CBOMCTBA coueTanui. Pemare npocrenmue
101 pabota (20 mMuH.). KOMOHMHATOPHBIC 3aa4H.
102 bunom HeroroHa. 1 [IpumensTs paznoxenust omHoma Herorona. Pemats
pocTeiie KOMOMHATOPHBIE 3a/1a4K, YPaBHEHUS
OTHOCHUTEIILHO N, COJEPIKAIINE BIPaKEHUS BUIA
P.ALCh.
103 Ypok 060011eHNs U CUCTEMATHU3allY 3HAHUH. 1 [IprMeHsTH CBOMCTBA NEPECTAHOBOK, Pa3MEIICHHM,
COuYEeTaHUl, IepEeCTaHOBOK, pa3yIoKeHUs1 OMHOMA
Herorona. Pemats npocreiinine koMOuHATOpHBIE
3aJa4i, ypaBHEHUsI OTHOCUTEIILHO N, COepIKallne
Boipakenms Buga P, AL, C.
104 Konmponvnasa paboma Nel() 1 YMeTh CaMOCTOSTENIbHO pelaTh 3aJauu
105 PaboTa Hag ommbkamu 1 YMeTh aHAIM3UPOBATh CBOM OMIMOKH M UCTIPABJISTHh MX
JJIeMeHTbI TeOpHsi BEPOATHOCTEM. 9
106 CoOpiTs. KomOuHaTOpHKa COOBITHIA. 1
[IpOTUBOMONOKHOE COOBITHE. [IpuBOAUTH IPUMEPHI CITYYaUHBIX, JOCTOBEPHBIX U
HEBO3MOKHBIX , IPOTHUBOTIOIOKHBIX COOBITHIA.
107 BepostHOCTH COOBITHSI. 1 Pemate 3a1aun Ha HaXOXKIEHHUE BEPOSITHOCTEH
coObITHil. Pemars 3aiaun Ha MpUMEHEHHE
MPEJICTaBICHUE O TEOMETPUUECKON BEPOSATHOCTU
108, Crnosxenue BeposiTHOocTel. CaMoCTOsATEIbHAS 2 Bbruncnsite BEpOATHOCTh CyMMBI ABYX MPOU3BOJIBHBIX
109 pabora (20 mMuH.). COOBITHI1, TBYX HECOBMECTHBIX COOBITUI
110 HezaBucumbie cOObITHSA. Y MHOXKEHHE 1
BepOHTHOCTCﬁ. Pemenue 3a7ad4. 1 Pemarn 3a/la4d Ha BbIYHMCJICHHUEC BCPOATHOCTHU
MIPOU3BE/ICHUS HE3aBUCUMBIX COOBITHI.. [TpuBOIUTH
pUMEphl HE3aBUCUMBIX COOBITHIA.
111, Cratuueckasi BEpOSITHOCTb. 2 [IpeacTaBisiTh IpPOLIECCHI U SIBIECHUS, UMEIOIINE




112

BEpPOSTHOCTHBIN XapakTtep. Haxonuts u oneHuBarh
BEPOSATHOCTH HACTYIUICHUS COOBITUN B MPOCTEHIIINX
IIPAKTUYECKUX CUTYALUSIX

113 Konmponvnaa paboma Nell 1 YMeTh caMOCTOSITENIPHO pelIaTh 3aJ1a4u
HekoTopble cBe/leHHsI U3 JIAHUMETPHH. 6

114, Pemenue tpeyronbpaukoB. Pemenue 3amau EI'D 3 IIpumeHATh TaHHBIE TEOPEMBI IPHU PELICHHUH 33]1a4.

115,

116

117, Teopembl Menenas 1 Yessl . 2

118 Pemenue 3amau EI'D.

119 Dmmric, rarep6oia, mapabdoa. 1
HroroBoe noBropenne 16

120, AnHanus pe3ynbTaToB KOHTPOJIBHOM paOOTHI. 2 YMmeTh cTpouTh rpa@uku GyHKINN, ONPEAesaTh uX

121 ODYHKINU, UX CBOMCTBA U rpauKu CBOMCTBa, MPE0OPa30BHIBATH UX

122, VYpaBHEHUS U CUCTEMBI ypaBHEHUI 3 Pemarh ypaBHEHUS U CUCTEMBI ypaBHEHUI

123,

124

125, HepaBeHcTBa 1 CCTEMBI HEPAaBEHCTB 3 PemaTte HepaBeHCTBA M CUCTEMBI HEPABEHCTB

126,

127

128, [TpousBoHasl. 2 YMeTh HaXOAUTh MPOU3BOIHBIE PA3TUYHBIX (DYHKITHIA.

129 UccnenoBath rpaduk GyHKIIUKA C TTOMOIIBIO

MIPOU3BOAHOM

130, [TepBooOpa3nas. MuTerpan 2 YMeTh HaX0UTh NMEPBOOOPA3HBIC, HHTETPAJIBI,

131 JI0IATh KPUBOJMHEHHOM Tpanenuu

132, Hrorosas koHTpoabHas paboTa 2 YMeTh pemarth 3a7a4n 3a Bech Kypce 11 kmacca

133

134, [ToBTOpEHME 2

135

Peseps -1u
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