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1. HMosicHUTe/ILHASA 3aIIUCKA
1.1 Pabouast mporpaMmMa COCTaBJieHa Ha OCHOBE CJICAYIOUINX JOKYMEHTOB:

- ®I'oC COO (Ne 1897 ot 17.12 2010 1.);

- AnreOpa u Hadana mareMatudeckoro aHanmmuza. CoOopHHK pabouux mporpamm. 10—11 kmaccer : yueb. mocodue
IUIS yauTeNnel 001eo0pa3oBaTeNbHBIX OPraHU3aIHiA: 0a30BbIi U yrITyOJIeHHBIH ypoBHU / [cocT. T. A.
Bypmuctposa]. — M.: IIpocsemienue, 2018. [1o aBTopy LII.A. AnumoB u 1ip.;

- l'eomerpust. CoopruK padounx mporpamm 10-11 kmaccsr; mocodue it yaurtesei oomeodpa3zoBaTeIbHBIX
opraHu3anuii: 6a3oBeIii 1 yriyoseHHbd ypoBHu / [cocT. T. A. Bypmuctposa].-M.: IIpocsemenne, 2020. I1o
aBtropy JI.C. AtaHacsiH u 1ip.;

- (enepabHOTO NIepeydHsl y4eOHUKOB, PEKOMEHIOBAaHHBIX (JIOMYIIEHHBIX ) K UCIIOJIh30BAHUIO B
00pa3zoBaTeILHOM TIPOIIecCe B 00pa30BaTENbHBIX YUPEKICHHUSIX, PEATU3YIOIINX TPOrPaMMbI OOIIET0
obpazoBanus. ([Tpukaz MO P®D Ne 234 ot 28.12.2018)

1.2 lenw u 3amaqmu:

Lemu:
- (hopMupoOBaHKE MPEACTABICHUN O MATEMAaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE MOICTHPOBAHHUS
SIBJICHUI U TPOIIECCOB, 00 UIESIX U METOJaX MaTEeMATHKH;
- Pa3BUTHE JIOTUYECKOTO MBIILICHHS, IPOCTPAHCTBEHHOTO BOOOPAKECHHUS, AITOPUTMHUYCCKOM KYJIbTYPBI,
KPUTHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM It O0YYEHUSI B BBICIIEH [ITKOJIE [0 COOTBETCTBYIOIICH
CIIEIUATBHOCTH, B Oymyiiel podhecCHOHaIbHOM AeATEIbHOCTH;
- OBJIaZICHUE MaTEMATHYCCKUMH 3HAHUSAMHU U YMEHHUSIMH, HCOOXOIUMBIMHU B IOBCETHEBHOM JKU3HHU, JIUISI U3YUICHUS
IIKOJIbHBIX €CTECTBEHHOHAYYHBIX JUCIHUILUIMH Ha 0a30BOM YPOBHE, IS MOTyYEHUs 00pa3oBaHMs B 00J1aCTsIX, HE
TPeOYIOMMX yrITYyOJICHHOW MaTeMaTHIeCKON TTOITOTOBKY;
- BOCIIUTAHHE CPEJCTBAMU MAaTEMATHKH KYJIbTYpPbl JUYHOCTH: OTHOIICHUS K MAaTEMaTHKE KaK 4acTh
00I1IeYeTI0BEYECKON KYIbTYPhI: 3HAKOMCTBO C MCTOPUEH pa3BUTHUS MaTEMATHUKH, SBOJIOIIMEH MaTeMaTHYSCKIX
Ujel, TOHUMAaHHUs 3HAYMMOCTH MaTEMAaTHUKH JJIsi OOIIECTBEHHOTO Mporpecca.

3anaum:
- pa3BUBaTh MPEACTABICHUS O YHCIIE U POJIM BBIUMCICHUN B YEIOBEUECKON IIPAKTUKE; (POPMUPOBATH
MPaKTUYECKHE HAaBBIKM BBIMOJIHEHMS YCTHBIX, TIMCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIUMCIEHHH, pa3BUBATh
BBIUHCIIUTENBHYIO KYJIbTYPY;
- OBJIaJIETh CUMBOJIMYECKUM SI3bIKOM alreOpbl, BBIpaboTaTh POpMaIbHO-ONIEPaTUBHbBIE ANTreOpanyecKue yMEHUs
Y HAY4YUTHCS IPUMEHSATH UX K PEIICHUIO MaTEMaTUUECKUX U HEMaTeMaTHYECKUX 3a7ady;
- U3YYUTh CBOMCTBA U Tpa(UKH 3€MEHTApHBIX (PYHKIMHA, HAYYUTHCS MCIIOJIB30BaTh (PYHKIIMOHAIBHO-
rpaduyecKue MpeICTaBIeHus sl ONMCAHUS U aHAJIN3a PealbHbIX 3aBUCUMOCTEH;
- pPa3BUTH NIPOCTPAHCTBEHHBIE NPEACTABICHUS M M300pa3UTEIbHbIE YMEHHS, OCBOMTH OCHOBHBIE (DAKTHI U
METO/Ibl IJIAHUMETPHUH, IO3HAKOMHUTBCS C MPOCTEUIIMMH IPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBAaMU;
- MOJIYYUTb MPEICTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O PAa3JIMYHBIX CIIOCO0AX UX
U3y4eHHUsI, 00 0COOEHHOCTSAX BBIBOJIOB M MPOTHO30B, HOCSIIMX BEPOSATHOCTHBIN XapaKTep;
- pa3BUBATh JJOTUYECKOE MBILIUICHUE U PeUb - YMEHUS JIOTHYECKH OOOCHOBBIBATh CYKIEHUS, IPOBOIUTH
HECJIO)KHbIE CHCTEeMaTH3aluH,
- IPUBOAMTH PUMEPHI U KOHTPIPUMEPHI, HCIIOJIb30BATh PA3JINYHbIE A3BIKH MAaTEMaTUKH(CIOBECHBIH,
CHUMBOJIMYECKHH, TpaduecKuil) Ui WIITIOCTPAMK, HHTEPIIPETALUH, apr'yMEHTAIUU U JI0Ka3aTeIbCTBA;
- c(opMHUPOBATh MPEJCTABICHUS 00 N3yYaeMbIX MOHATUSAX U METOJIaX KaK BaKHEHUIIIMX CPEICTBAX



MAaTeMaTUYCCKOTO MOACINPOBAHUA PCAJIbHBIX MPOUCCCOB U SIBIICHUM.

1.3 Ucnons3yemsiii YMK:

1. AnreOpa u Havana maTeMaTuyeckoro ananusa. CoopHuk pabounx nporpamm. 10—11 kmaccsl : yueo.
mocooue ISl yuuTeneil 001eoopa3oBaTeIbHBIX OpraHu3auii: 6a30BbIi 1 yrayoneHnsiit ypoau / [coct. T. A.
bypmuctposa]. — M.: [Ipocsemenue, 2018. ITo aBropy III.A. Anumos

2. T'eomerpusi. COopuuk padounx nporpamm 10-11 xiaccer; mocodue ans yaurenei
0011e00pa3oBaTeIbHBIX OPraHu3anii: 0a30BbIN U YriTyOJeHHBIH ypoBHU / [cocT. T. A. Bypmucrposa].-M.:
[Tpoceemenue, 2020. ITo aBTopy JI.C. AtanacsH u np.;

3. Anrebpa n Hadasia Matematudeckoro anaimsa. 10-11 kimacchr: yue6. miis o0meoopa3oBar.
opraHuzanui : 6a30Bbli M yriyoneHHb ypoeHs / I11..A. Aimumos, F0.M. Konsrun, M.B. Komnsrun, M.B.
TkauéBa u ap. — M.: IIpocsenienue, 2019.

4. T'eometpus. 10 — 11 kmaccel: yae0. st 001meoopazoBaT. opraHu3anuii: 0a30BeId U YriyOJIeHHBIN
ypoBenb / JI. C. Atanacas; B. ®@. bByry3os, C. b. Kagomiies u ap. — 9-e uzn. — M.:IIpocsemenue, 2021.

5. AnreOpa 1 Hayaja MaTeMaTU4ecKoro anainusa. Temarndyeckue TecTol. 10 kiacc: 6a30BbIi ypOBEHbB /
M.B. TkauéBa., H.E. ®&noposa- M.: [Ipocsemenue, 2012

6. AsreOpa u Hadaja MaTeMaTHYecKoro aHayim3a. Temarndeckue TecThl. 11 kiacc: 6a30BbIil YPOBEHB /
M.B. TkauéBa., H.E. ®&noposa- M.: IIpocsemienune, 2012.-79 c.

7. M.U. lllaGynun, M.B. TkaueBa. J[unaktuyeckue Matepuaisl o anredpe u Hayanam aHanu3sa 10
kiacc. M.: IIpocsemenne 2020 .

8. M.1.111a0ynun, M.B. TkaueBa. /lugaktiudeckue MaTepuasl o anredpe u Hayanam aHanusa 11
kiacc. M.:Ilpocsemenue 2017 r.

9. AnreOpa 1 Hayaja MaTeMaTUYeCKOro aHanmsa. Meronudeckue pekomenaanun. 10 kiacc: mocooue
I yauTenen oomeobpa3osar. opranusanuit/H.E. ®Enoposa, M.B. Tkauépa.- M.: [IpocBemenue,2015.

10. AnreOpa 1 Hadaa MaTeMaTuyeckoro aHainu3a. Metonuveckue pekoMeHaanuu. 11 kiacc: mocodue
IUig yuutenei obmeoOpaszonar. opranuzanuii/H.E. ®énoposa, M.B. Tkauépa.- M.: [Ipocsemenne,2015.

11. T'eometpus. Junakruaeckue matepuainsl. 10 knacc / b.I'. 3uB- 10-e uzn. .- M.: [Ipocsemnienue,2009.

12. T'eometpus. Aunaktuueckue matepuansl. 11 knace / b.I'. 3uB- 14-e uzn. .- M.: [IpocBemienue,2016.

13. 3apaun no reometpuu: [locobue nms ygammuxcs 7-11 xkiaaccoB o011e00pa3oBaTeIbHBIX YIPEKACHUN
/B.I'. 3uB, B.M. Meiinep, A.I'. baxanckuii— 5— e u3a. — M.:IIpocserenue, 2003.

14. Uzyuenne reomerpun B 10—11 kmaccax (MeTognveckue peKOMEHIAINN K YUeOHUKY) :

C. M. CaaxsH, B. @. Byry3zoB. — M. : [Ipocemenue, 2015. — 240 c.

15. T'eomerpus. 10 knacc. Pabouas Tetpans: mocodbue st yyammxcst 001eo0pa3zoBaTeIbHbIX
opranu3zanuii (6a3oBslii U npoduiabHbI ypoBan) / I'naskos F0.A., Onuna U.1., Byry3os B.®.; 3aB. penakiueii
T.A. Bypmucrposa.-7-e uza.- M.: IIpocsemenue, 2013.

16. 'eometpus. 11 knacc. PaGouas TeTpaan: mocodue A ydammxcsi o01eo0pa3oBaTeabHbIX
opranu3zanuii (6a3oBslii U npoduiabHbIi ypoBan) / I'nazkos F0.A., Onuna U.J1., Byry3os B.®.; 3aB. penakiueii
T.A. Bypmucrposa.-8-e uzza.- M.: IIpocsemenue, 2013.

1.4 Ha uzyuyeHue MaTeMaTUKH 10 aBTOPCKoOi nporpamme B 10 kiacce otBoautcs 136 yueOHBIX yacoB (U3
pacdera: anreOpa — 2 4 B HEJIEITIO B IEPBOM TIOJIYTOUH, 3 9 B HEAETIO BO BTOPOM ITOJIYTOANHN; TEOMETPHS — 2
yaca B HEJIEJI0 B IEPBOM IMOIYTroAuH, 1 yac B Hezearo Bo BTopoM nonyroauu). Tak kak B 10 kiacce 35 yueOHBIX
HeJenb, TO 1o anredpe ocraetcs pe3epB 4 yaca. Pabouas nporpamma misa 10 kinacca npegycmMarpubaer
BBINOJIHEHHUE MTPAKTUYECKON YacTH Kypca: 10 KOHTposIbHBIX paboT u 3 3ayera.

Ha u3ydyeHnue mMareMaTHKH 110 aBTOPCKOi mporpamme B 11 kitacce otBogutest 136 yueOHBIX yacoB (U3
pacuera: anreOpa — 2 4 B HEJIEJII0 B IEPBOM IOJIYTOJIUH, 3 4 B HEZIEIIO BO BTOPOM MOJIYTOUH;
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reoMeTpHs — 2 yaca B HEJIeII0 B TIEPBOM MOJYTOAHH, | 4ac B HEJIeN0 BO BTOPOM noutyroaun). Pabouas
nporpamma ais 11 kiacca nmpeaycMaTpuBaeT BBIMOIHEHUE IPAKTHYECKON YacTH Kypcea: 10 KOHTpOIbHBIX paboT
u 4 3auera.

1.5 ®opmbl, METOBI U CPEICTBA OOYUCHHUS:

® KOHTPOJIbHBIE U CAMOCTOSATEIbHBIE PA0OTHI, TECTOBBIA KOHTPOJIb, MATEMaTUUECKHUE JUKTAHTBHI,
(bpoHTaTBHAS yCTHAS MPOBEPKA, MHANBHIYaTbHbIN YCTHBINA OMPOC.

® - 00BACHUTEIBHO-WUIIOCTPATUBHBIA METO/, IIPU KOTOPOM yUUTENb 1AaET 0Opa3el] 3HaHus, a 3aTeM
TpeOyeT OT yJaluxcsi BOCIPOU3BEACHNE 3HAaHUM), IeHICTBUM, 3a1aHUIl B COOTBETCTBUU C ITUM 00pa3LoM;
- YaCTUYHO-ITIOMCKOBBINA METOJ, IPU KOTOPOM y4YalIMecs YaCTUYHO Y4aCTBYIOT B ITIOMCKE IIyTEH PELICHUS

MOCTaBIIEHHOM 3a1a4n. [Ipy 3TOM y4HTeIh pacuieHsSET MOCTAaBICHHYIO 3a]a4y Ha YaCTH, YaCTHYHO IMOKa3bIBACT
yYaImMcs MyTH PEIICHHsI 3a/1a4H, 2 YACTUYHO YUCHUKH CAMOCTOSTEIFHO PEIIatoT 3a1a4y;

- HCCJIEIOBATEIbCKUI METO/I - 3TO CIIOCO0 OpraHU3aIMH TBOPUYECKOMN JACATEILHOCTH yUaAIIUXCS B PEIICHUH
HOBBIX JIJISL HUX TIPOOIIEeM.

e y4eOHUKH, TOCOOHSI, TAOIHUIILI, MOJIEIIH, CPECTBA HATIISITHOCTH YEPTEIKH, YCIOBHBIC CXEMBI,
JarpamMmebl.
CpenctBa, UCTIONB3YyEMbIC JJIs JUCTAHIIMOHHOTO OOYYCHHUS: YIeOHBIC TOCOOHS, CXEMBI, TAOIHUIIBI,

IMIAKTUYECKHE MaTepraibl Ha IEYaTHONH OCHOBE, pa3JaTOUHbI MaTepHall, SJIeKTPOHHBIC ydeOHbIC
MaTepuaibl (3JEKTPOHHbIE YU€OHUKH, IPE3EHTALIUN ).

2. ConeprxaHue TeM y4eOHOI0 Kypca
Auredpa

DJIeMEeHThI TEOPUH MHOKECTB H MATEMATH4YEeCKOM JIOTHKH

KoHeunoe MHOKECTBO, DJIEMEHT MHOXKECTBA, ITOJAMHOXKECTBO, TICPECEUCHHE U 00BETMHEHNE MHOXKECTB,
YHCIIOBbIE MHOKECTBA HA KOOPAUHATHOM MPSIMOMA, OTPE30K, HHTEPBAIL, NPOMENCYMOK C 8bIKOJIOMOU MOYKOU,
epaghuueckoe npedcmasieHue MHOMCECME Ha KOOPOUHAMHOU HIIOCKOCHIU.

YTBepkaeHue (BbICKa3bIBaHUE), OTPULIAHUE YTBEPKICHUS, HCTUHHBIC U JIOXKHBIEC YTBEPIKICHUS, CIIEJICTBHE,
YaCTHBIH ciiyyail 00IIero yTBEpKIACHUs, KOHTPIPUMED, J0Ka3aTEIbCTBO.
Yucia 1 BbIpaKeHUs

Kopenb n-ii crenenu u ero cBoiictBa. [lonamue npedena uucnosoti nociedosamenvrHocmu. CTENEHb ¢
JCHCTBUTENBHBIM TOKA3aTeNeM, CBOWMCTBA cTemeHH. JleMcTBHS ¢ KOpHSMHU HATypalbHOW CTENEHH W3 4YHCel,
mooicoecmeenHvle npeodpPa308aHUs BLIPANXCCHUU, BKIIOYAIOWUX CMENneHU U KOPHU.

Jlorapudm uwncna. JlecaTuuHble W HaTypanbHble jJorapudmel. Yucro e. Jlorapubmudeckue TOXKIAESCTBA.
JleiicTBus ¢ norapudMaMu 4ucel; npocmetiuiue npeobpa308anus 8blpadceHUll, KII0UAIOWUX 102APUPMbL.

N300paxkeHne Ha YUCIOBOM MPSIMOM IENbIX U PallHOHATIBHBIX YHCEN, KOPHEH HATypaabHOU CTENEHU U3 YHCel,
norapu(MoB YUCE.

TpuronomeTpuyeckass OKpPYKHOCTb, paduanuas Mmepa yena. CHHYC, KOCHUHYC, TaHT€HC, KOTaHTEHC
MPOU3BOJIBHOTO yria. (OCHOBHOE TPHUTOHOMETPHYECKOE TOXKISCTBO W CICJICTBUS W3 HEro. 3HAYCHHS

TpUroHomerpuueckux QyHkuuil s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270° (0 ,g ; % pan.). ®opmyms

‘2
NPUBEJICHHS, CIIOKEHUS, (POPMYIIBI IBOIHOTO U MOJIOBUHHOTO YIJIa.
YpaBHeHHd U HEPABEHCTBA

VYpaBHenus ¢ onHo# nepemeHHo. [IpocTeiine upparonanbHble ypaBHeHuUs. Jlorapupmuueckue u
nokaszatesbHble ypaBHeHUs Bua loga (bx + ) = d,a™*°=d (rze d moxHO MPEJICTAaBUTh B BUJIE CTEIICHU C
OCHOBaHHEM @ M PAIMOHATILHBIM MTOKA3aTelIeM) U UX perieHus. TpuroHoMeTprueckie ypaBHeHHs BUIa sin X = a,
COS X = @, tg X = @, rae @ — TabJIMYHOE 3HaYEHHE COOTBETCTBYIONICH TPUTOHOMETPUIECKON (QYHKIIMHU, U UX
pelieHusl.

HepaBeHcTBa ¢ 01HOM TIepeMeHHoi# Bua log, X < d, @ < d (rae d Mo’kHO NpeICTaBUTh B BUJIE CTENECHH C

OCHOBaHHEM a).

Hecnoorcnvie payuonanvhule, nokazamenvhbie, 102apugmuyeckue, mpuzoHomMempuieckue ypagHeHus,
HEepPaseHCcmea u ux cCucmemsl, npocmeniuiue UppayuoHaIbHvle YPasHeHUs U HepaseHCmad.
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Memoo unmepsanos. I paghuueckue memoovl peuienus ypasnenuii u Hepasencms. Pewenue ypasnenuii u
HEepPAaseHCcma, CO0epHCAuUX nepemMenHyIo o0 3HaKOM MOOYIIAL.

Ypasnenus, cucmemvr ypagnenuii ¢ napamempom.
DOyHKIUH

[Tonsitue pynkuuu. Hynu QyHKkInu, IpoMexXyTKH 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbomnbiee u
HauMeHblIee 3HaueHus1 GyHkuuu. [lepuoanynocts GyHkmnu. YETHOCTH U HEUETHOCTD (PYHKITHIA.

CrenenHasi, mokazatenbHas U Jiorapupmuuecke GyHKuuu; ux cBorctsa u rpaguku. CioxHbie QyHKIUH.

Tpuronomerpuyeckue GyHKIMH Y = COS X, Y = sin X, y = tg X. @yukyus y = ctg x. CBoiicTBa u rpaduku
TPUTOHOMETPUUECKUX QYHKIUHN. APKKOCUHYC, APKCUHYC, APKMAH2EeHC YUcad, apkkomaneeHnc yucia. Oopammsie
mpuzoHomMempudeckue QYHKYUul, Ux ceOUCmMaa u epaguxu.

Ilpeobpazosanus epaguros hyukyuii: cogueu 80016 KOOPOUHAMHBIX OCell, PACMANCEHUE U cocamue,
CUMMempPUs OMHOCUMENbHO KOOPOUHAMHBIX OCell U Hauana koopounam. I paguxu 63aumHo oopammuvlx

yrryuil.
DJIeMeHTbl MaTeMaTHYeCKOI0 aHAIU3a

[TpousBoanas ¢pyukiuu B Touke. Kacarenpnas k rpaduky ¢pyHkiuu. ['eomerpuueckuii u Gu3NYECKU CMBICHT
npousBoiHOM. [IponsBoaHbie aeMenTapHbIX QyHkumid. [Ipon3BogHas cyMMBbl, POU3BEACHUS, YACMHO20, IBYX
GyHKIUH.

Bmopas npoussoonas, eé ceomempuyeckutl u QuauUyecKuli CMbiCi.

[TonsiTue o HenpepbIBHBIX QyHKIUAX. TOUKM 3KCTpeMyMa (MakcuMyMa 1 MuHUMyMma). MccnenoBanue
AJIEMEHTAPHBIX (DYHKIHMIA HA TOUYKH IKCTPEMYyMa, HAXOXKICHUE HaNOOJIBIIIETO U HANMEHBIIIEr0 3HAUCHHH
(GYHKINHU C TOMOIIBIO
MPOU3BOJIHON. [locmpoenue epaguxos pyukyuti ¢ nomowbio npou3eooHvIX. lIpumenenue npouzeooHol npu
peuteHuu 3a0au.

Ilepsoobpasnas. Ilepsoobpasnvie snemenmapuvix @yuxyuil. Ilnowaos
Kpusonunetino mpaneyuu. Popmyna Heromona—Jleiibnuya. Onpedenénusiii unmezpan. Bviuucienue niowadetu
NIOCKUX pucyp u 005EM06 men 8pawyeHuus ¢ NOMOubIo UHmMezpad.

CTaTuCTHKA M TeopHs BEPOSITHOCTEH, JIOTHKA U KOMOMHATOPUKA

YactoTa 1 BEpOSITHOCTh COOBITUSA. JlOCTOBEpHBIE, HEBO3MOKHBIE U Cily4aiiHble COObITUSA. BhIuncienue
BEPOATHOCTEN B ONBITAX C PABHOBO3MOXKHBIMHU AJIEMEHTAapHBIMH HCXO0/1aMU. Pelienne 3aa4 ¢ IpuMeHEeHueEM
KOMOMHATOpPUKH. BeposATHOCTh CyMMBI IBYX HECOBMECTHBIX COOBITHIH. IIpoTHBOMOI0KHOE COOBITHE U €TI0
BEPOATHOCTb.

Ipasuno ymuooicenus geposmuocmeii. Popmyna noinou geposmuocmu. Pewenue 3aday c npumenenuem
depesa 6eposmuocmei.

Jluckpemmnule cayuatinvle 8enuyunbl U UX paAcnpeoeneHus.

Mamemamuueckoe odxcuoanue, oucnepcus cryyaiinou eeauyunsl. Cpeornee K6aopamuinoe OmKIOHeHUe.

Tonsamue o nopmaneHom pacnpedenenuu. [lpumepvt ciyuatinbix 6eauyuH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY
(noepewHocmy usmepeHull, pocm 4eno8exka,).

Ilpeocmaenenue o 3axone bonvuux yucen. Poib 3akona 6016uux yucen 6 Hayke, npupooe u oouecmse.
Cosmecmuvie HaOI00eHUs 08YX CLyYauHbLX equdun. Ilonamue o Koppenayuu.

I'EOMETPUA

Iloemopenue. Pemenue 3a1a4 ¢ MpUMEHEHUEM CBOMCTB (UTYpP Ha TUIOCKOCTH. 3a/1a4d Ha JJOKA3aTeIbCTBO U
ITOCTPOEHHE KOHTpIpUMEPOB. Mcnonp30Banme B 3a7ja4ax MPOCTEUIIINX JIOTHYECKUX MpaBwil. Pemenne 3amaq ¢
HCIIOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAaX, COOTHOUICHHUH B MPSMOYTOJIbHBIX TPEYrOJIbHUKAX, (PaKTOB,
CBSI3aHHBIX C YETHIPEXYrolbHUKAMU. Perienne 3aau ¢ uCroab30BaHuEM (aKTOB, CBSI3aHHBIX C OKPY>KHOCTSIMH.
Pemenue 3a1a4 Ha U3MepeHUs Ha MIIOCKOCTHU, BRIYMCIICHHE JJIMH U TUIOIaeH. Pewernue 3a0au ¢ nomowbio
sexmopos u koopounam. Harnsanas crepeoMerpusi: GUTyphl 1 UxX n300pakeHus (Kyo, mupamMua, mpusma).
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I'eomerpus

Touka, mpsiMasi ¥ MJIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3anMHOe pacmnonokeHue NpsMbIX U INIOCKOCTEN B IpOCTpaHCTBe. [IapamuiebHOCTD MPAMBIX U IIJIOCKOCTEHN B
npoctpanctse. M300paxkeHue mpocTeHnX NpOCTPaHCTBEHHBIX (DUTYpP Ha MIOCKOCTH. PaccTosiHuS Mex Ty
¢dburypamu B mpocTpaHCTBE. YTIIbI B IpocTpaHcTBe. [lepneHIuKymsipHOCTh NPSAMBIX U MIOCKOCTel. [Ipoekuus
¢burypsl Ha MWIOCKOCTh. [IpU3HaKy NeprneHUKyYIIPHOCTH MPSAMBIX U IJIOCKOCTEH B mpocTpaHcTBe. TeopeMa o
TPEX MEePIeHIUKYIsApax.

Mmuororpannuku. [Tapannenenumnen. CBoiicTBa npsMoyroibHOro napamwienenuneaa. Teopema [Tudaropa B
npoctpanctse. [Ipu3zma u nupamuaa. [lpaBunbHas nupamuaa u npaBuiabHas npusma. [psimas nupamua.
DNEeMEHTHI PU3MBI ¥ TUPAMHUJIBL.

Tena BpameHus: HUIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOT0 KPYTOBOTO IIMIIMHAPA,
IPsIMOTO KPYyroBoro konyca. M3o0pakeHue Teln BpalleHus: Ha II0CKOCTU. [Ipedcmasnenue 06 yceyénHuom
KOHYcCe, ceueHusi KOHyca (napaiiesibHoe OCHOBAHUIO U NPoXoosaujee uepe3 8epuiuty), ceueHus yuiuHopa
(napannenbHo u nepneHOuUKyIAPHo ocu), ceuerus wapa. Pazeépmra yununopa u kouyca.

IIpocmetiwue kKomMOUHayUYU MHO202PAHHUKOS U Mell 8DAUEeHUsL MeHCOY COOO.

Brruncnenue 31eMeHTOB MPOCTPAHCTBEHHBIX (puryp (p€dpa, nuaronanu, yrisl). [Lnomaas moBepXxHOCTH
MPaBUIHHON MUPaMUIBI M IPSIMOM TpU3MBL. [1omaas moBepXHOCTH MPSMOTO KPYTrOBOTO HMIHHIPA, IIPSIMOTO
KpyroBoro konyca u mapa. [lousarue 00 o0béme. O0BEM nupamMuabl U KOHyca, MPU3Mbl U HWIHHpa. O0bEM
nrapa.

Ilooo6nvie mena 6 npocmpancmae. COOTHOIICHHS MEXTY TUIOIIAIMU TTOBEPXHOCTEH M 00bEMaMu
MOIOOHBIX TEIL.

Heuoicenus 6 npocmpancmee: napanieibHulll NePeHoc, YeHMPAIbHAS CUMMEMPUs,, CUMMEmpUs
omuocumenvHo niockocmu, nogopom. Ceoticmea dsudsicenuii. Ilpumenenue 08udicenuti npu peueHuu 3a0au.
BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

CyMMa BEKTOpPOB, YMHOKEHHE BEKTOPa Ha YMCIIO, YTOJI MEXy BeKTopaMu. KosmnHeapHble 1 KOMITaHApHBIE
BEKTOpPbL. Cransprnoe npouzsederue eekmopos. Teopema o paznodceHuu 6eKmopa no mpém HeKOMNIAHAPHbIM
sexmopam. CranapHoe npousseoenue 6eKmopos 8 Koopournamax. lIpumenenue 6ekmopos npu peuieHuu 3a0ay Ha
HAaxoxcoenue paccmosiHutl, O1uH, niowaoei u 00vbEMos.

Ypasuenue nrockxocmu ¢ npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. @opmyna 01 bl4UCIeHUA
PACCMOSHUSL MeXCOY MOYKAMU 8 NPOCMPAHCHEe.

3. TpeGoBaHusi K YPOBHIO NOJATOTOBKH y4alMXcsl
I[J'If[ HUCIIOJBb30BaHUs B HOBCCI[HGBHOﬁ ’KM3HH U 00ecIieueHnsI BO3MOKHOCTH YCHICHIHOT' O IMPOJOJIKCHHU A
O6p330BaHI/I$I 10 CIICHMUAJIBHOCTAM, HC CBA3AHHBIM C IMPUKJIAAHBIM HCIIOJIb30BAHUEM MATCMAaTUKU (1-1\/'1 YPOBCHB
ITaHUPYEMBIX pGSYJ'II)TaTOB), BBIITYCKHUK HAYYHUTCH, a TAK)XKXC IMOJYYUT BOSMOKHOCTD HAYYUTHLCH 1JIA
pa3BUTHUS MbIIUIeHHS (2-1 YPOBEHB TNIAHUPYEMBIX PE3yJIbTaTOB, BBIIEICHO KYPCUBOM):

DJIeMEeHTbI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

- OmnepupoBaTh TOHSTHUSAMU: KOHEUHOE MHOXKECTBO, OECKOHEYHOE MHOXECTBO, YHUCIOBbIE MHOXKECTBa Ha
KOOpJIMHATHOW TPSAMOM, SJIEMEHT MHOXKECTBA, MOJMHOMKECTBO, MEpeceueHue M OOBEIUHEHHE MHOXKECTB,
OTPE30K, HHTEPBAT; MPOMENCYMOK C BbIKOJOMOU MOYKOU, 2paghuueckoe npeocmagieHue MHONICeCME Ha
KOOPOUHAMHOU NIOCKOCMU,

- nposepAmb NPUHAOTIEHCHOCb DTIeMEHMA MHONCEC8Y, 3A0aHHOM)Y ONUCAHUEM,

- HaxXoAWTh NepeceyeHue U OOBEAMHEHUE JBYX, HEeCKONbKUX MHOKECTB, IMPEACTaBICHHBIX rpaduuecku Ha
YHUCIIOBOU MPSIMON, HA KOOPOUHAMHOU NIIOCKOCMU,

- CTPOUTH Ha YHCIOBOM HpHMOfI IIOAMHOXKECCTBO YUCJIOBOI'O MHO>KECTBA, 3aJaHHOC HpOCTCﬁIHHMH YCIOBUAMU,
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- ONEpUpPOBaTh MOHITHIMH: yTBEp)KIEHUE (BBICKA3bIBAaHUE), OTPHUIIAHUE YTBEPXKICHHS, UCTHHHBIC U JIOKHBIC
YTBEPKACHHUSI, CJICICTBUE, YACTHBIN CTydai 00IIero yrBepKIeHUs, KOHTPIIPUMED;

- pacro3HaBaTh JIOKHBIC YTBEPKACHHS, OIUOKU B PACCYKICHUSAX, B TOM YHCJIE C UCTIOIB30BaHUEM
KOHTPIPUMEPOB;

- NPOBOOUMb OOKA3AMENbHbLE PACCYHCOEHUSL 0151 0OOCHOBAHUSL UCUHHOCMU YINGEPHCOCHUL.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX NMPEIMETOB:

- ACIIOJIb30BATh YHCJIOBBIC MHOXKECTBA HA KOOPJMHATHOU MIPSIMOM U HA KOOPOUHAMHOU NIOCKOCHU OJisl ONUCAHUS
PEanbHbIX NPOYECCO8 U AGNEeHU;

- IPOBOJIUTH JIOTUYECKUE, 00KA3amenbHble PACCYKICHHS B CUTYAIMSIX TIOBCEIHEBHOW KU3HHU, NpU peuleHuu
3a0ay4 uz opyaux npeomemos.

Yucna u BeIpakeHust

- OnepupoBaTh MOHATUAMH: HATYPAIBHOE U II€JI0€ YHCIIO, JEIMMOCTh YMCell, OOBIKHOBEHHAs IPO0b, JeCATUIHAS
IpoOb, parOHAIEHOE YHCII0, UPPALMOHAIBHOE YHCIIO0, MPHOIMKEHHOE 3HAYCHUE YHCIa, YaCTh, O,
OTHOIICHUE, TPOIICHT, MAaCIITa0;

- OIIepUPOBATh MOHATUAMU: JOrapu(M YUCIia, TPUTOHOMETPUYECKAsi OKPYKHOCTh, paduanHas N TpaycHas Mepa
yria, CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YTJI0B, UMEIOIUX IIPOU3BOJIBHYIO BEJINUUHY, YHCIIA € U T

- BBIIOJHATH apudMeTHUecKue JIeHCTBHS C LENbIMM U PALMOHAJIBHBIMM YHCIAMH, COYeTas YCTHblE U
[IUCbMEHHBIE IPUEMBI, IPUMEHSS IPU HEOOXOIUMOCTH BBIUMCIIUTENIbHBIE YCTPOICTBA;

- CpaBHMBATh PallMOHAJIbHBIE YMCIA MEXAY cO00H; CpaBHUBATh C PAllMOHAJIbHBIMU YMCIIAMU 3HAUYEHHUS IIEJIBIX
CTeTIeHe| Yrcen, KOpHEeH HaTypalbHOW CTETIEHH U3 YHCEJ, JOrapiu(MOB YHCET B IPOCTHIX CIIydasx;

- BBINOJIHATH HECIIOKHBIE MPEOOpPa30BaHMS YMCIIOBBIX BBIPAKEHUH, COJEpPIKALIMX CTENEHHW YWCell, KOPHH W3
qUCeNl, JIOTAPU(DMBI YHCEIN; HAX0O0UmMb 3HAYEHUs KOPHA HAMYPATbHOU CMeneHu, CmeneHu ¢ payuoHaibHbIM
nokazameinem, 102apudma, UChoIb3Ys NpU HeOOXOOUMOCIU 8bIYUCTUMENbHbIE YCMPOUICMEA,

- NOIb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACUEMAX,

- 1300pa)kaTh TOUKAMHU Ha YMCIIOBOM MPSIMOH 1ieJble M pallMOHAJIbHBIC YUCIIA; 1IeJIble CTENEHH YHCeNl, KOPHU
HaTypaJbHOM CTENEHM U3 YHUCE, JIOTapU(PMbI YMCEN B IPOCTHIX CIYyYasx;

- BBIMOJIHAThH HECITIOKHBIE TPe0Opa30BaHUs LENbIX U APOOHO-PAllMOHATIBHBIX OYKBEHHBIX BBIPAXKEHUH;

- BBIpaXkaTh B IPOCTEUIINX CIIy4asiX U3 PaBEHCTBA OJHY IIEPEMEHHYIO Yepe3 APYTHE;

- BBIYMCIIATD B IPOCTBIX CIy4yasiX 3HAUEHHUS YHCIOBBIX U OYKBEHHBIX BBIPAXKEHHM, OCYIIECTBIISAS HEOOX0IUMbIE
MIOJICTAHOBKHU U MpeoOpa3oBaHMUs;

- NPOBOOUMb NO U3BECMHBIM (POPMYNAM U NPABUIAM NPeoOPA308aAHUA OYKEEHHBIX 8bIPANCEHUL, BKIIOUAIOUIUX
cmeneHu, KOpHU, 102apUphMol U MPUSOHOMempUYecKue Qopmynl;

- HAXOO0UMb 3HAYEHUS YUCTOBbIX U OYKBEHHBIX BbIPANCEHUU, OCYWECMEss He0OX00UMble NOOCMAHOBKU U
npeobpazoeanus,

- n300pakaTh CXEMAaTUYECKU yToJl, BeIMYMHA KOTOPOTO BhIpayKeHa B Ipajycax WiIn paouanax,

- OLICHUBATh 3HAKU CUHYCAa, KOCUHYCA, TAHT€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB; UCHOIb308AMb NPU PEUleHUU
3a0ay mabauunvie 3HAYEeHUS MPULOHOMEMPUYECKUX QYHKYULL Yell08;

- BLINOIHAMb NEPEBOO BEUYUNBL YA U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noBcenHeBHOM KU3HM U NIPU M3YYEHUH JAPYTUX Y4eOHBIX MPEAMETOB:

- BBIIIOJIHATD JEHCTBUS C YUCIIOBBIMU JAHHBIMU BBIYKMCIICHHUS [IPU PEILICHUH 3a7a4 IPAaKTUIECKOr0 Xapakrepa u
3a0au u3 pasnuuHslx 0b1acmell 3HaHUll, ACTIONb3YsI IPU HEOOXOAUMOCTH CIIPABOYHBIE MaTepUAIIbl U
BBIYHMCIIUTEIIbHBIE YCTPOMCTBA,

- COOTHOCHUTb pPeajibHbIC BETMUNHBI, XapAKTEPUCTUKN OOBEKTOB OKPYXKAIOIIEro MUpa ¢ UX KOHKPETHBIMHU
YUCJIOBBIMU 3HAYCHUSMU;

- HCIOJIb30BaTh METO/IbI OKPYIJIEHHS U IPUKUAKY IIPU PEIIEHUN IPAKTUYECKHUX 3a/1a4 TOBCEAHEBHOM )KU3HU;
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- OYeHUB8amb, CPAGHUBAMb U UCNOIb308AMb NPU PEUUEHUU NPAKIMUYECKUX 3a0ay YUCTO08ble 3SHAYEHUS PeaTbHbIX
8eUYUH, KOHKPEmHble YUCT08ble XAPAKMEPUCMUKU 00BEeKMO8 OKPYHCAIoue20 Mupda.

YpaBHeHUs M HEPABEHCTBA

— PemiaTh nvHeliHbIE ypaBHEHUS U HEPABEHCTBA, KBAaPATHbBIC YPABHEHUS,

— pemath JorapudMHUUYECKHE U IMOKa3aTeabHble ypaBHeHus Buaa loga(bx + ¢) = d, abx + ¢ =d (rne d moxxHo
MPEACTaBUTH B BUJIC CTEIICHW C OCHOBAaHUEM a) M HepaBeHCTBa Buja loga x < d, ax < d (rae d MoxxHO
MIPEJICTaBUTh B BUJE CTEIICHU C OCHOBAHUEM a);

— IPUBOJIMTH HECKOJIBKO IIPUMEPOB KOPHEH TPUTIOHOMETPHUYECKOTO YpaBHEHHUS BHA SIN X = &, COS X = 4,

tg X = &, ctg X = a, rue a — TabaMyHOe 3HAaYEHUE COOTBETCTBYIOIIEH TPUTOHOMETPUIECKOHN (DyHKITHH;

— peuams HeCl0NHCHbIE PAYUOHATIbHBIE, NOKA3AmeNbHble, 102apudmuieckue, mpueoHoMempuyecKue ypasHenus,
HEepagencmea U ux cucmemsl, npocmeuuiue uppayuoHalbHbvle YpasHeHus U HepageHcmed,

— UCNONIb308AMb MEeMOObl peluleHUs YPaGHeHUll.: npusedenue K 8U0y «npoussedenue pasHo Hya» Wil «4dcmuoe
PABHO HYNIOY, 3AMEHA NEPEMEHHDBIX,

— UCNONIL308AMb MEMOO UHMEPBALO8 OIS peuleHUs HEPABEHCME,

— UCNONb308aMb 2paghuyeckuii Memoo O0Jisk NPUOIUNCEHHO20 peuleHUsl VPABHEHUU U HePABeHCMS,

— U300paxicamv Ha MPULOHOMEMPULECKOL OKPYIHCHOCMU MHOICECMBO PeUeHUL MPUSOHOMEMPULECKUX
VPasHeHUull U HepageHcma.

B noBceaHeBHOIi :KM3HM ¥ IPU U3YYEHHH PYIUX Y4eOHbIX NPeAMETOB:

— COCTaBJIATh U peIlaTh YpaBHEHUS, CHCTEMbI YPaBHEHUH U HepageHcmea TIPH PEIICHUH HECTIOKHBIX
MPAKTUYECKUX 33/1a4 U 3a0ay U3 Opyeux yueOHblX npeomMemos,

— UCNOIL308aMb YPABHEHUs U HEPABEHCMEA OJisl NOCMPOEHUs. U UCCIe08AHUSL NPOCMEUUUX MAMEMANUYEeCKUX
MoOejell peanbHblX CUmMyayull Uiu NPUKIAOHbIX 3a0ay,

— yMemyb UHMepnpemuposams NoJYUeHHbI NPU peuleHUU YPasHe s, Hepagencmaa Uil CUcCmembl pe3yibman,
OYeHUBamnv e20 npasoonododue 8 KOHmeKcme 3a0aHHOL PeaibHOU CUMYAyUU Uil NPUKIAOHOU 3A0AUU.
DyHKIUH

— OnepupoBaTh MOHATUSMU: 3aBUCHMOCTD BEJTHUYNH, (DYHKIHSA, apTYMEHT U 3HaueHHe (QyHKIMH, 00JIacTh
oTpesieNIeHUs] 1 MHOXKECTBO 3HaYeHUH (pyHKIMHU, TpaduK 3aBUCUMOCTH, rpa@uk GyHKIUHN, HyIU QYHKIUH,
MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA, BO3pacTaHUe U YObIBaHUE (DYHKIIMH HA YUCIIOBOM IIPOMEKYTKE, HAMOOJIbIIIee 1
HauMeHblIlee 3HaYeHUs1 QYHKIMU Ha YUCIOBOM IIPOMEXYTKE, Nepuoindeckas GyHKIMs, IEPUOJ, uémHas u
HeuémHasn QyHKyuu;

— OMEepUpOBATh MOHATUAMU: MpsAMas U oOpaTHas MPOTIOPLUOHAIBHOCTD, TUHEIHAS, KBaJApaTUIHAS,
norapupMuyUecKas 1 nokasateiabHast (QyHKIMH, TPUTOHOMETpHUYECKUE (DYHKINH;

— pacno3HaBaTh rpaduku GyHKIHI TpsiMOi U 00paTHON MTPOTOPIIMOHAIIBHOCTH, JTUHEHHOM, KBAPATUIHOM,
JorapupMHUYECKON, TIOKA3aTEINbHON U TPUTOHOMETPUIECKUX (PYHKITUI U COOTHOCHTH UX C (popMyiamMH,
KOTOPBIMH OHH 33]IaHBbI;

— HaXOJAUTH 10 TpaduKy MPUOTKEHHO 3HAYCHUST PYHKIIMHU B 33IaHHBIX TOYKaX;

— OTIpeNeNsATh Mo rpaduKy CBOMCTBA QYHKINHU (HYJH, TPOMEKYTKH 3HAKOITOCTOSHCTBA, TIPOMEXYTKH
MOHOTOHHOCTH, HaOOJIbIIINE U HAUMEHbIIINE 3HAYCHUS U T. I1.);

— CTPOMTD ACKHU3 Tpaduka GyHKIMH, yIOBIETBOPSIOIIEH NPUBEAEHHOMY HAa0OPY YCIOBUH (ITPOMEKYTKH
BO3paCTaHMs U YObIBaHUs, 3HaYeHNUE (PYHKLUU B 3aJaHHON TOYKE, TOUYKU SKCTPEMYMOB, ACUMNMOMbL, HYIU
dyHxyuu u m. 0.);

— onpeoenamo 3HayeHue QYHKYUY no 3HA4eHUI0 ap2yMeHma npu pasiudHbIX Cnocooax 3a0anus QyHKYuu,

— cmpoums 2paghuru u3y4eHHuIX QYHKYULL,

— pewams ypasHeHus, npocmetiuiue CUcmembvl YyPasHeHUull, UCHONb3Ys CBOUCMBA QYHKYULL U UX epaguxu.

B noBcenHeBHOM KU3HHM U NIPU M3YYEHUH APYTUX Y4eOHBIX MPEAMETOB:



— ONpENENSITh M0 TpaduKaM U UCNOIb308AMb 051 peuleHusi NPUKIAOHbIX 3a0ay CBOWCTBA PEabHBIX MPOIIECCOB
Y 3aBHUCUMOCTEH (HanOoIbIIMe M HANMEHBIITNE 3HAYCHUS, TPOMEXKYTKHA BO3PACTAHUS U YOBIBAaHUS, IPOMEKYTKHI
3HAKOIIOCTOSIHCTBA, ACUMIITOTBI, IEPUOJ U T. I1.), HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYaIUH;
— onpedenams no epaguxkam npocmeriuiue XapaKkmepucmuKky nepuooOudecKUx npoyeccos 8 OUoLo2ul,
9KOHOMUKE, MY3bIKe, pAOUOCBA3U U M. N.(AMIAUMYOA, Nepuoo u m. n.).
DJieMeHThl MaTeMATHYeCKOr0 aHAIU3a
— OmnepupoBaTh NOHATUSMU: TTPOU3BOIHAS (DYHKIIUU B TOUKE, KacaTtelbHas K rpaduKy (yHKIIUHU, IPOU3BOIHAS
GbyHKIUY;
— OTIpE/IENATh 3HaYCHUE MPOU3BOJHON (PYHKIIMU B TOUKE MO N300paKEHHUIO KacaTelbHOM K rpaduky,
IIPOBEAEHHON B 3TOM TOUKE;
— BbLIYUCTAMb NPOU3BOOHYIO OOHOUNIEHA, MHO20UIeHA, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL DYHKYULL
— BBIYUCIAMb NPOU3BOOHBLE DNEMEHMAPHBIX PYHKYUL U UX KOMOUHAYUL, UCNONIb3YS CNPABOUHbIE MAMEPUATbL,
— pelIaTh HEeCIOXKHbIE 337]aul Ha MPUMEHEHHUE CBS3U MEXI1Y MPOMEKYTKaMU MOHOTOHHOCTH M TOUKAMHU
sKcTpeMyMa GyHKIMH, C OJTHOM CTOPOHBL, U IPOMEKYTKAMHU 3HAKOMOCTOSHCTBA U HYJISIMU ITPOU3BOIHOM 3TOM
(GyHKIIUU — C APYTOW;
— uccne0o8ams QYHKYUU Ha MOHOMOHHOCb, HAXOOUMb HAUOOIbULUE U HAUMEHbLULUE 3HAYeHUs QYHKYUL,
Cmpoums 2paguKky MHO204IeHO8 U NPOCMBIX PAYUOHATLHBIX YHKYULL C UCNOIb308AHUEM ANNAPAmMa
MamemMamuyecko20 aHaIu3d.
B noBceHeBHO KM3HU U MPH U3YyYEeHUH IPYTUX YUeOHBIX MPEIMETOB:
— MONB3ysCh rpadukamMu, CpaBHUBATH CKOPOCTH BO3pacTaHUs (POCTa, MOBHIIICHUS, YBETUYCHHS U T. I1.) WU
CKOpPOCTH yObIBaHUS (Ta/IeHUsI, CHIKEHHUS, YMEHBIICHUS U T. 11.) BEJIMUUH B pealbHBIX MPOIIECcCax;
— COOTHOCHUTBH Ipa(MKu peajbHbIX MPOIECCOB U 3aBUCUMOCTEN C MX OMHCAHUSIMH, BKIIIOUAIOLTUMU
XapaKTePUCTUKU CKOPOCTH U3MEHEHUS (OBICTPBII pOCT, IIIABHOE TOHMKEHUE U T. 11.);
— HCIIOJIB30BaTh IPaUKHU pPeaTbHBIX MPOIECCOB JIIS PEIICHHUS HECTIOKHBIX MTPUKIIATHBIX 337124, B TOM YHCIIE
orpeaensis o rpaduKy CKOpoCTh X0a Mporecca;
— pewams NPUKIAOHble 3a0adu U3 OUOI02UU, PUSUKU, XUMUU, IKOHOMUKU
U Opy2ux npeoMemos, Céa3aHHble C UCCIe008aHUEM XAPAKMEPUCTIUK PEATbHBIX NPOYECCO8, HAXO0HCOEeHUEM
HAUOONLUUX U HAUMEHbULUX 3HAYEHUL, CKOPOCMU U YCKOPEHUS U M. N., UHMEePNpemuposams noy4eHHvle
pe3yibmamol.
CTaTuCTHKA M TeOpHs BEPOSITHOCTE, JIOTHKA U KOMOMHATOPUKA
— OnepupoBaTh OCHOBHBIMU OMHCATEIbHBIMU XapaKTePUCTUKAMH YHCIOBOTO Habopa: cpeHee
apudmeTnyeckoe, MearaHa, HaUOOJIbIIICe U HANMEHBIIICE 3HAUCHHUS,
— ONEPHUPOBATH MOHATUSIMU: YACTOTA U BEPOSATHOCTH COOBITHS, CITydalHBIA BEIOOD, OTIBITHI C
PaBHOBO3MOKHBIMH JJICMEHTAPHBIMU COOBITHSIMH;
— BBIUUCIISATH BEPOSTHOCTH COOBITHI HA OCHOBE MO/ICUETa YK CIIa UCXO0JI0B;
— uMemsb npeocmasierue: 0 OUCKPEMHbIX U HeNPEPLIBHBIX CAVUAUHBIX 8ETUYUHAX U PACTPeOeNeHUsX, O
He3A8UCUMOCMU CITYYAUHBIX BEIUYUH, O MAMEMAMUYECKOM OHCUOAHUU U OUCNEPCUU CTIYHALIHBIX GETUYUH, O
HOPMANbHOM PACHpeOeleHUU U NPUMepax HOPMAalbHO PACNPeOeNEHHbIX CYUAUHbIX GeNUYUH,
— NOHUMAMb CYMb 3aKOHA OONLUIUX YUCET U BbIOOPOYHO20 MEMOOA USMEPEHUS 8EPOSMHOCIEN,
— umems npedcmasienue 06 yCI068HOU 8ePOSAMHOCIU U O NOJHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PeuleHUU
3a0ay;
— uMems nPeoCcmasgienue 0 aNCHbIX YACMHbBIX 8UOAX pACHpeOeNeHUli U NPUMEHAMb UX 8 peuleHUul 3a0ay,
— umemb npedcmasiienue 0 KOpperayuu CIy4atuHblxX 6eIU4UH, O TUHENHOU pecpeccul.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
— OIIEHUBATh, CPABHUBATH U BBIYUCIIATH B MIPOCTHIX CIIydasix BEPOSATHOCTHU COOBITHI B pealIbHOM KU3HH;

9



— YUTaTh, COMOCTABIIATh, CPABHUBATH, HHTEPIIPETUPOBATH B MIPOCTHIX CIydasx peaabHbIC JaHHEIE,
MIPE/ICTABJICHHBIC B BUC TA0JIUII, AUArpaMM, TpaduKoB;
— @blOUPamMb NOOX00sUUE MEMOObl NPeOCMAasieHUs U 00PAbOMKU OAHHBIX,
— YMemb peuiams HeCl0JCHble 3a0ayu Ha NPpUMeHeHUe 3aKOHA OONbUUX YUcell 8 COYUONIO2UL, CIPAX08aHUU,
30pagooxpaneHul, obecneyeHuu 6€30nacHOCMU HACeNeHUs 8 YPe38bIUALIHbIX CUMYAYUSIX.
TekcToBBIC 3a1a4H
— PemiaTh HecnokHbIE TEKCTOBBIE 3a/1a4H PA3HBIX TUIIOB, peuiams 3a0ayl pa3HblX MUNos, 8 mom yucie 3a0a4u
NOBLIUEHHOU MPYOHOCMU,
— 8bIOUPAMb ONMUMATLHBLIL MEMOO peleHlUs: 3a0adl, paccCMampusas pasiuitble Memoobl,
— aHAJIM3MPOBATh YCIIOBHUE 33/]a4d, CTPOUTH JUIS €€ peIIeHUs] MaTEMaTUIECKYI0 MOJIEIb, NPOBOOUMb
00KaA3amenbHble PaccyHcOeHUs,
— MOHUMATh U UCIIOJIb30BATh I PEIIeHUs 3a/1au HH(OPMAIINIO, TPEICTABICHHYIO B BUJIE TEKCTOBOU U
CHUMBOJIbHOI 3alMCH, CXeM, TabJull, 1uarpaMm, rpaduKoB, PUCYHKOB;
— JIEHCTBOBATH 110 AITOPUTMY, COJEPKAIIEMYCS B YCIOBUH 3a/1a4H;
— HCIIOJIb30BATh JIOTHYECKHE PACCYXkICHUS MIPHU PEIICHUHU 33]1auH;
— paboTaTh ¢ U30BITOYHBIMU YCTIOBHUSIMH, BBIOMpas U3 Bcell MHGOpMAaLIMK JaHHbIE, HEOOXOAUMBIE JIsl pEIICHUS
3aJauu;
— OCYIIECTBIIATh HECIOKHBIN MepeOOp BOZMOKHBIX PEIICHUH, BRIOUPAS U3 HUX ONTUMAIBHOE TI0 KPUTSPHUSIM,
c(hOpMYyIMPOBAHHBIM B YCIIOBHH;
— aHaJIM3WUPOBATh U UHTEPIPETUPOBATH MOTYICHHBIC PEIICHHUS B KOHTEKCTE YCIOBHS 3a1a4H, BEIOUPATH
pellieHus, He MPOTUBOPEYaIie KOHTEKCTY,
— peliaTth 3aJ1a4y Ha pacy€T CTOMMOCTHU MOKYIIOK, YCIYT, MOE3/I0K U T. I1.;
— pelIaTh HeCIOXKHbBIE 3a7]a4H, CBSI3aHHBIE C JOJIEBBIM Y4acTHEM BO BJIaJIeHUU GUPMOH, IPEATPUITHEM,
HEJABM)KHUMOCTBIO;
— pemIaTth 3aJja4d Ha IPOCTHIC IPOIEHTHI (CHCTEMBI CKUI0K, KOMUCCHH) U Ha BBIYUCIICHUE CIIOKHBIX ITPOIICHTOB
B PA3JIMYHBIX CXEMaX BKJIAJIOB, KPSIUTOB M HITOTEK;
— pemath MpaKTHYECKHE 3a7auu, TPEOYIOIINe HCITOIB30BAaHHUS OTPHUIIATEIBHBIX YHCEIl: Ha OTpeIeTICHIe
TEMIIEPATYPBI, MOJOKEHHUSI HA BpEMEHHO 1 OcH (J10 Halllel 3pbl U MOcJie), ITyOUHBI/BBICOTHI, Ha JIBH)KEHUE
JICHEeKHBIX CPENICTB (MPUX0/pacxo) u T. 11.;
— HCIIONBb30BaTh MOHATHE MaciTada s HaX0XKICHUS PACCTOSHUM U JUTMH Ha KapTaX, TUIaHaX MECTHOCTH,
TJIaHaX TIOMEIICHHH, BRIKPOWKaxX, MpU padoTe Ha KOMIBIOTEPE U T. II;
— pewams 3a0ayu, mpeodyroujue nepebopa 8apuarmos, nposepKU Yciosutll, 8bl00Pa ONMUMATLHO2O
pe3yremama;
— QHANUZUPOBAMb U UHMEPNPEMUPOBAMb PE3YIbMAamyl 8 KOHmMeKcme YCl08Us 3a0adu, 8blOUpams peueHus, e
npomugopedaujue KOHMeKcmy;,
— nepesooums Npu peueHuy 3a0asu UHGopmayuro usz 00HoU hopmwvl 8 Opyyio, UCHONL3YS NPU He0OXO0OUMOCMU
cxemul, maoauysl, epapuxu, Ouazpammol.
I'eomerpus
— OMEPUPOBATH MOHATUAMH: TOUYKA, MPsMasi, TNIOCKOCTb, MAPaIIeTbHOCTh U MIEPIEHIUKYISIPHOCTD MPSIMBIX H
ILTOCKOCTEH;
— pacrno3HaBaTh OCHOBHBIE BUAbl MHOTOTPAHHHUKOB (IIpH3Ma, MUpaMUa, TPSIMOYTOJIbHEIN Mapaieienune],
Ky0) u Ten BpamieHus (KOHyc, TUIUHID, cepa u map), arademsv cmanoapmHou Kiaccuguxayueti
NPOCMPAHCMBEHHBIX huyp (Nupamuosl, npuzmbvl, Napaiesenuneovl);
— m300pakaTh U3ydaeMbie (GUTYPBI OT PYKH U ¢ MPUMEHEHHEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB;
— Jlenath (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y;
CMpoums ceuenus MHO202PAHHUKOG;
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— U3BIIEKATb, UHMEPNPEMUPO8aAmMs U NPeoopa3oebiéams MH(HOPMALIUIO O POCTPAHCTBEHHBIX FEOMETPUIECKUX
¢burypax, npeACcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
— ONUCHIBAMb 63AUMHOE PACNOIONHCEHUE NPAMBIX U NIOCKOCMEl 8 NPOCMPAHCMEe,
— HpUMeHATh TeopeMy IIudaropa npu BEIYUCIEHUH 3JIEMEHTOB CTEPEOMETPUUYECKUX DUTYP;
— HaXOAUTh 00BEMBI U IJIOLIAIU IOBEPXHOCTEH MPOCTEHIINX MHOIOI'PaHHUKOB, T€J BpaIlleHus,
2eomempuyeckux mei ¢ IpuUMeHeHHeM (HopMyIT;
— BLIYUCTAMb PACCMOAHUSA U Y2Tibl 6 NPOCMPAHCINGE;
— npuMeHAmb 2eomempuieckue Gpaxmul 0Jis peuleHus 3a0ay, npeonoazaWux HeCKOJIbKO Wa208 peueHus,
eciu Ycno6usl npUMeHeHUs 3a0anbl 8 A6HOU opme;
— pewams 3a0a4u Ha HAXOHCOeHUe 2e0MeMmpPUYeCKUX 6eIUYUH N0 00pa3yam Uy aneopumma,
— opmynuposams ceolicmea u npusHaKu Guayp;
— 00KA3bI8AMb 20MeMPUiecKue YmeepiHcoOeHus.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
— COOTHOCHUTb a0CTPAKTHbIE F€OMETPUYECKUE MOHATHS U (PaKThl C pealIbHbIMU J)KU3HEHHBIMU 00bEKTAMH U
CUTYyalUsIMU;
— HCHOJIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUTYp JUIS peIlIeHHs] TUIIOBBIX 3aj1a4
IIPAKTHYECKOr0 COAECPIKAHMS;
— COOTHOCHTS IUTIOLIA 1 TOBEPXHOCTEHN TEJ OJMHAKOBOM (POPMBI pa3IMIHOTO Pa3Mepa;
— COOTHOCHUTBH 00BEMBI COCYI0B OIMHAKOBON (POPMBI PA3IMYHOTO pa3Mepa;
— OIIEHWBaTh (POPMY MMPABHILHOTO MHOTOTPAHHHKA MTOCIIE CIIUJIOB, CPE30B U T. I1. (OTPEACIATH KOJIUIECTBO
BEpLIUH, pEOEp U rpaHell MOIyYeHHBIX MHOTOTPAHHUKOB);
— UCNONb306AMb CEOUCMEA 2EOMEMPUYECKUX uayp OJIA peutenus 3a0a4 NPaKmuyecKko20 XxapaKxmepa u 3a0a4 u3
opyeux obnacmetl 3HAHULL.
BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE
— OnepupoBaTh NOHATUSAMU: J€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIOJl MEXAY BEKTOPAMHU, CKAIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHApPHBIE BEKTOPBHI;
— HaXOJUTbh KOOPJUHATHI BEPIIUH KyOa U MPSMOYTOJIBHOTO NapalIeNeNuIe1a, pacCmosanue Mexcoy 08yms
Mmoykamu,
— HaXOJUTh CYMMY BEKTOPOB U IIPOU3BEIECHUE BEKTOPA HA YHUCIIO, Y201 MENCOY BEKMOPAMU, CKANAPHOE
npousgeoenue, packiaobléanms 6eKmMop no 08YM HEeKOIIUHEAPHbIM 6eKIMOPAM,
— 3a0a8amv NIOCKOCMb YPAGHEHUEM 8 OeKAPMOBOU cucmeme KOOPOUHAm;
— pewiams npocmeriuiue 3a0a4u 66e0eHUeM 6eKMOPHO20 DA3UCA.
HcTopust u MeTOAbI MATEMATHKHU
— OnuchIBaTh OTAENbHBIE BBIAAIOIINECS PE3YIbTAThI, OJyUYEHHBIE B X0/I€ PA3BUTHS MATEMAaTUKU KaK HAYKU;
— 3HATh IPUMEPBI MATEMATHYECKUX OTKPBITUN U UX aBTOPOB B CBSA3U C OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEH;
npeocmasisims 6KAA0 8blOAIOWUXC MAMEMATNUKOS 8 PA36UMUE MAMEMAMUKU U UHbIX HAYYHBIX oOnacmel,
— IOHMMAaTh POJIb MATEMATUKU B pa3BuUTUU Poccuu;
— IPUMEHATH U3BECTHBIE METOBI IIPU PELLICHUH CTAHIAPTHBIX U HECTAHJAPTHBIX MATEMAaTUYECKUX 3a/1a4;
UCNOIb308aMb OCHOBHbIE MEMOObL O0KA3AMENbCMEA, NPOBOOUMb 00KA3AMENbCIEO U 8bINOIHAMb
onpoeepoicenue;
— 3aMevaTh U XapaKTepU30BaTh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH B OKPYKarOIEel JEHCTBUTEIbHOCTH U HA UX
OCHOB€ XapaKmepu3o6ams Kpacomy u CO8EPUIEHCIEO OKPYICAIOUe20 MUpA, a makice npouseeoeHul
UcKyccmea,
— NPUMEHAMb npocmeluiue NPOSPAMMHbBLE CPEOCMBA U INIEKMPOHHO-KOMMYHUKAYUOHHbBLE CUCTIEMbL NPU
peuleHuy Mamemamu4ecKux 3a0ad.
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4. TeMaTH4YeCKHl MJIaH

Kimacc | Ne HaumeHoBaHue pa3iesioB U TeM Bcero uacos N3 Hux
n/n NMPAKTHYECKUX
10 1 | JleicTBUTENIBHBIC YKCIIA 13 1
2 | Crenennas GyHKIusA 12 1
3 | [lokazarenpHast PyHKIIHS 10 1
4 | Jlorapupmuueckas GyHKIHS 15 1
5 | Tpuronomerpuueckue Gopmyiibl 20 1
6 | TpuronoMmerpudeckrue ypaBHEHUS 14 1
7 | IloBTOpeHUE U pelieHre 3aaa4y 1 -
8 | Beenenue 3 -
9 | IMapamienbHOCTh MPSIMBIX U IJIOCKOCTEH 16 3
10 | [lepneHAUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH 17 2
11 | MHororpaHHUKH 12 2
12 | IloBTopenue. Pemenne 3amau 3 -
13 | Pesepn 4
Hroro 140 13
11 1 | Tpuronomerpuueckue QyHKIUN 14 1
2 | [IpousBonHAas U €€ TECOMETPUUYECKHI CMBICTT 16 1
3 | IlpumeHenune MPOU3BOAHOM K HCCIIEOBAHUIO (PYHKIINI 12 1
4 | Unrerpan 10 1
5 | KomOunraropuka 10 1
6 | DnemMeHTHI TeOpUH BEpOSITHOCTEH 11 1
7 | Cratuctuka 8 1
8 | UToroBoe moBTOpCHHE 4 -
9 | HunuHIp, KOHYC U IIap 13 2
10 | OOBEmBI Ten 15 2
11 | BekTopsl B IpOCTpaHCTBE 6 1
12 | Metoa KoopAMHAT B IPOCTpaHCTBE. JBHXKEHUS 11 2
13 | 3axmounTeNbHOE MIOBTOPEHUE TPH MOATOTOBKE K 6 -
WUTOTOBOM aTTECTAINU IO TEOMETPHH
Uroro 136 14
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5. Kanennapuo-remaruueckuii mian 10 kiaace

Ne | Tema paznena Kou-Bo Tema ypoka
n/n 4acos
1 JleiicTBUTEIbHBIC YKCTIA 1 [{enbie 1 panMoHanbHbIC YKCTIA
2 | Beenenue 1 [Ipenmer crepeomeTpuu. AKCHOMBI CTEPEOMETPUU
3 JleiicTBUTEIbHBIC YKCTIA 1 [{enbie 1 panmoHanbHbIC YKCTIA
4 | Beegenue 1 Hekotopsle cnencTBus u3 akCuom
5 | JleiicTBuTENBbHBIC YUCTA 1 JlelicTBUTENbHBIC YMCTIA
6 | Benenue 1 Hekotopsle cinencTBust u3 akCuom
7 | deiicTBUTENbHBIC YK CIIA 1 beckoneyHo yObIBaroIasi reoMeTpruiecKast mporpeccus
8 | IlapamnensHOCTh MPSAMBIX 1 [TapayuieapHOCTB NPSMBIX, IPSIMOU U IIJIOCKOCTH
U IIJIOCKOCTEN
9 | HdeiicTBUTENbHBIC YKCIA 1 beckoneuHo yObIBaroIasi reoMeTpruiecKast porpeccus
10 | IMapannenbHOCTh IPSIMBIX 1 [TapamnenbHOCTh NPSIMBIX, TPSIMOU U MIIOCKOCTH
U IIJIOCKOCTEN
11 | [e#icTBUTENbHBIE YHCIIA 1 Apudmerndeckuit KOpeHb HATypaIbHOM CTETICHU
12 | IapannenbHOCTh MPSIMBIX 1 [TapanneabHOCTh NPSIMBIX, TPSIMOM U MIIOCKOCTH
U IIJIOCKOCTEN
13 | JelicTBUTeNbHBIE YKCTA 1 ApubmeTniecknii KOpeHb HaTypaIbHOU CTETICHH
14 | IlapanienbHOCTh IPSIMBIX 1 [TapayieapHOCTB NPSIMBIX, IPSIMOU U IIJIOCKOCTH
U IIJIOCKOCTEN
15 | JlelicTBUTENbHBIE YKCTA 1 ApudmeTnieckuii KOpeHb HaTypaIbHOU CTETICHH
16 | IlapannenbHOCTh MPSIMBIX 1 B3anMHoe pacnonoxkeHue npsMbIX B TPOCTPAHCTBE.
U IIJIOCKOCTEU Yrois Mexay NpsMbIMU
17 | JleficTBUTEIbHBIC YHCTIA 1 CTeneHb C pallMOHANIBHBIM U JEHCTBUTEIbHBIM MOKA3aTEIEM
18 | IMapamrenpbHOCTh IPSIMBIX 1 B3anMHoOe pacnonokeHne mpsMbIX B TPOCTPAHCTBE.
U IIJIOCKOCTEU Yrois Mexay NpsMbIMU
19 | JlelicTBUTENbHBIE YKCTA 1 CreneHs ¢ pallMOHAIBHBIM U JIEUCTBUTENIbHBIM ITOKA3aTEIEM
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20

[TapamiensHOCTE IPSIMBIX
U IIJIOCKOCTEN

B3aumHoe pacrosokeHne NpsiMbIX B IPOCTPAHCTBE.
Yrois Mexay NpsMbIMU

21 | JleticTBUTEIbHBIC YHCTIA CTteneHb C pallMOHAIBHBIM U JEHCTBUTEIbHBIM MOKA3aTEIEM
22 | IlapamienbHOCTb MPSIMBIX B3anMHoe pacnosnioxkeHue NpsMbIX B IPOCTPAHCTBE.
U IIJIOCKOCTEN Yrois Mexay NpsMbIMU
KonTpoJubnas pabora Ne 2
23 | [eiicTBUTENbHBIC YHCIIA Ypok 00001IeHUS ¥ CUCTEMAaTH3aMK 3HAHUH
24 | TlapamienbHOCTb MPSIMBIX [TapannensHOCTh MIIOCKOCTEN
U IJIOCKOCTEH
25 | JleliCTBHTEIIbHBIC YHCIIA JleficTBUTEIbHBIC YUCTA.
KonTpoubnas paGora Ne 1
26 | ITapamienbHOCTH MPSIMBIX [TapanienbHOCTh MIIOCKOCTEN
U IUIOCKOCTEN
27 | CrenenHasi GyHKIUS Crenennas ¢pyHKIus, €€ CBONCTBA U rpaduk
28 | [lapamiensHOCTD MPSMBIX TeTtpasip u mapasienenurne
U IIJIOCKOCTEN
29 | Crenennast GpyHKIHS Crenennas ¢pyHKIuA, €€ CBOMCTBA U rpaduK
30 | [TapamienabHOCTb MPSIMBIX Terpasap u napajienenumnes
U IUIOCKOCTEN
31 | Crenennast pyHKIHS Crenennas ¢pyHKIuA, €€ CBOMCTBA U rpaduk
32 | ITapamienbHOCTh MPSIMBIX Tetpasrap u nmapanenenumnes
U IIJIOCKOCTEN
33 | Crenennas pyHKIMS B3aumHuo oOpatnbie ¢pyHkuuu. CnoxxHas GyHKIUs
34 | ITapamienbHOCTh MPSIMBIX Terpasap u napasuienenuesn
U IIJIOCKOCTEN
35 | Crenennast pyHKIHS B3aumno oOpatsble pyHkiuu. CroxxHas QyHKIUsA
36 | [TapamnenabHOCTb MPSIMBIX [TapannenbHOCTh NPSAMBIX U IJIOCKOCTEH.
U TUIOCKOCTEN KonTtpoJubnas pa6ora Ne 3
37 | Crenennas QyHKIMS PaBHOCHIIbHBIE YpaBHEHMS U HEPABEHCTBA
38 | IMapamienbHOCTH MPSIMBIX [TapannensHOCTh MPSMBIX H TUIOCKOCTEH.
U IJIOCKOCTEN 3ayer Ne 1
39 | Crenennast pyHKIHS PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA
40 | IlepneHaIuKyISIPHOCTD [TeprieHAUKYIAPHOCTH MPSIMOI U TIIOCKOCTH

MPSAMBIX U IJIOCKOCTEN
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41 | CrenenHas QyHKIUSA HppaunoHanbHble ypaBHEHUS

42 | IlepneHAUKYIAPHOCTH [TeprieHAMKYASIPHOCTH MPAMON U TIOCKOCTH
IPSIMBIX U IIJIOCKOCTEN

43 | CrenenHas GyHKIUS WppanmonanbHple ypaBHEHHS

44 | IlepneHIUKYISIPHOCTD IlepneHqUKyYISIPHOCTD NPSIMOM U INIOCKOCTH
IPSAMBIX U INIOCKOCTEN

45 | CrenenHas GyHKIUS Ypok 00001IeHHs U CHCTeMAaTH3aIluy 3HAHUI

46 | IlepneHIuKyISIPHOCTD IlepnieHIUKYJIAPHOCTD MPSIMON U IUNIOCKOCTH
IPSAMBIX U IJIOCKOCTEN

47 | CrenenHas QyHKIIUS Ypok 00001IeHNS U CUCTeMAaTU3allUN 3HAHUN

48 | IlepneHIUKyISIPHOCTD ITepnieHIUKYJIAPHOCTD MPSIMON U IUNIOCKOCTH
IPSIMBIX U IIJIOCKOCTEN

49 | CrenenHas QyHKIUS Crenennast GyHKIUS.

KonrtpoJsbHas padora Ne 4

50 | IlepneHaUKYISIPHOCTH [lepnenquKyIsip ¥ HAKJIOHHBIE. YTOJI MEKIYy NPSIMOU U
MPSAMBIX U IJIOCKOCTEN IIJIOCKOCTBIO

51 | [lokazarenbHast QyHKIUS [TokazarenbHast pyHKINA, €€ CBOWCTBA U TpaduK

52 | IlepneHaUKYISIPHOCTh [lepieHIUKYIIAp U HAKIIOHHBIE. YTOJI MEXY NPSIMOH U
IPSIMBIX U IIJIOCKOCTEN IJIOCKOCTBIO

53 | IlokazarenpHast QyHKIUSA [Toka3zarenpHas pyHKIHA, €€ CBOMCTBA U rpaduk

54 | IleprieHAUKYISAPHOCTD [IepnenquKymsip ¥ HaKJIOHHBIE. YTOJI MEKIY NPSIMOU 1
MPSIMBIX U IIJIOCKOCTEN IJIOCKOCTBIO

55 | IlokazarenbHas QyHKIUSA ITokxazarenbHble ypaBHEHUS

56 | IlepeHAUKYISIPHOCTH [lepnenquKymsip ¥ HaKJIOHHBIE. YTOJI MEKIY NPSIMOU U
MPSAMBIX U IJIOCKOCTEN IIJIOCKOCTBIO

57 | IlokazarenbHast QyHKIUS IToka3aTenbHbIE ypaBHEHUS

58 | IlepneHAUKYISIPHOCTH [lepieHAUKYIIAp U HAKIIOHHBIE.
MPSIMBIX U IIJIOCKOCTEN VYron Mexay npsAMoi U INIOCKOCTBIO

59 | [NokazarenpHast PyHKIIHS [TokazarenbHbIE HEPAaBEHCTBA

60 | [lepeHAUKYISIPHOCTH [lepnenauKymsip ¥ HAaKJIOHHBIE. YTOJI MEXKIY NPSIMOU 1
MPSIMBIX U IIJIOCKOCTEN IJIOCKOCTBIO

61 | IlokazarenbHas QyHKIUSA IToxazarenbHbIE HEPABEHCTBA

62 | [lepnieHAUKYISIPHOCTH JByrpanHnsiii yroiu. [lepneHauKynsipHOCTb IIIIOCKOCTEN
MPSAMBIX U IJIOCKOCTEMN

63 | [lokazarenmpHast QyHKIUSI CucreMbl TOKa3aTeIbHBIX YPABHEHUH 1 HEPABEHCTB
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64

[lepneH qUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEMN

JIByrpanHsbli yroiu. IlepneHauKynsipHOCTb IIIOCKOCTEN

65 | IlokasarenbHas QpyHKIUS CucTeMblI OKa3aTeIbHBIX YPAaBHECHUN U HEPABEHCTB

66 | [lepieHAUKYIAPHOCTH Ypok 000011IeHHS 1 CHCTeMaTH3aIlu1 3HAHU I
IPSAAMBIX U IJIOCKOCTEN

67 | IlokazarenbHas QyHKIUSA [Toka3zarenbpHas QyHKIHA.

KonTpoubnas padora Ne 5

68 | [lepnieHAUKYIAPHOCTH JByrpanubiii yroi. [leprneHauKyasipHOCTD IJIOCKOCTEH
HPSIMBIX U IJIOCKOCTEN

69 | Jlorapudmuaeckas Jlorapudmel
byHKIUS

70 | Jlorapupmuueckas Jlorapugmsl
byHKIUS

71 | Jlorapudmuueckas CsoticTBa norapuMoB
byHKIUSA

72 | IleprieHUKyIAPHOCTD JByrpanHubiii yroi. IleprneHauKynsspHOCTD IJIOCKOCTEN
IPSIMBIX U MJIOCKOCTEN

73 | Jlorapupmuueckas CgoiicTBa orapugmon
byHKIUS

74 | Jlorapupmuueckas Jecartuunble u HaTypayibHble Jorapudmsl. Popmyra
byHKLMsA nepexoza

75 | Jlorapupmuueckas Jecartuunble u HaTypayibHble Jorapudmel. Popmyia
byHKIUS nepexo/a

76 | IlepieHaAUKYISIPHOCTH IlepneHquKyISIPHOCTD MPSAMBIX U ILIOCKOCTEM.
MPSAMBIX U IJIOCKOCTEN KonTposbnas padora Ne 6

77 | Jlorapupmuueckas Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U TpauK
byHKIUSA

78 | Jlorapupmuueckas Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U TpauK
byHKIMS

79 | Jlorapupmuaeckas Jlorapudmuueckue ypaBHEeHUS
byHKIMS

80 | IlepneHaUKYISIPHOCTH [TeprieHANKYIAPHOCTD MPSIMBIX U TIOCKOCTEH.
MPSAMBIX U IIJIOCKOCTEMN 3ayger Ne 2

81 | Jlorapupmuueckas Jlorapugmuueckue ypaBHEHHs
byHKIUSA

82 | Jlorapupmuueckas Jlorapudmuueckre HepaBeHCTBA
byHKIHS

83 | Jlorapupmuueckas Jlorapugmuueckue HepaBeHCTBA
byHKIUS

84 | MHororpaHHUKH ITonsTe MHOrOrpanHuka. Ilpuzma

85 | Jlorapupmuueckas Ypox 0060011IeHNS U CHCTeMaTH3allui 3HAHUH
byHKIHS
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86 | Jlorapudmuueckas Ypok 00001IeHNS U CUCTeMAaTU3alluy 3HAHUH
byHKIUS

87 | Jlorapudmuaeckas Jlorapudpmudaeckast GyHKIHS.
byHKIUSA KoutpoabHnas padora Ne 7

88 | MHororpaHHUKH [Tousitue Muororpannuka. [Ipuzma

89 | Tpuronomerpuueckue Panuannas mepa yria
bopmyIbl

90 | TpuroHomerpuueckue IToBOPOT TOUKM BOKpPYT Hayajla KOOpIUHAT
hopmyIbI

91 | TpuroHomeTpHuuecKue IToBOPOT TOUKM BOKPYT Hayajla KOOpIUHAT
bopmyIbl

92 | MHoOrorpaHHUKHU [Tonsitue Muororpannuka. [puzma

93 | TpuroHomeTpuueckKue Onpeznenenue cCUHyca, KOCUHYCa U TaHI'€HCA yriia
bopMyIibL

94 | TpuroHomeTpHueCcKue Onpeznenenue CUHyca, KOCUHYCa U TaHI'€HCA yriia
bopMyIibL

95 | TpuroHomMeTpHUIECKHUE 3HaKu CUHYCa, KOCUHYCa U TaHT'€HCca
bopmyIbl

96 | MHororpaHHUKH [Tupamuna

97 | TpuroHomeTpuuecKue 3aBUCUMOCTb MEX1Y CUHYCOM, KOCUHYCOM M TaHT'€HCOM
bopMmyIb OJIHOTO U TOTO K€ yrja

98 | TpuroHomeTpuuecKue 3aBHCUMOCTBH MEXIY CHHYCOM, KOCHHYCOM M TaHT€HCOM
(hopMyITBI OJIHOTO M TOTO XK€ yrja

99 | TpuroHoMeTpHUYECKHUE TpuronomeTpuyecKkue TOXKAECTBA
(bopMmyIbI

100 | MHoOrorpaHHuKH [Tupamuna

101 | Tpuronomerpuveckne TpuroHomerprudecKue TOKIAECTBA
(bopMyIIbI

102 | TpuroHoMeTpuIecKue Cunyc, KOCHHYC ¥ TaHT€HC YTJIOB @ U —a
bopMmyIb

103 | Tpuronomerpuueckue DOopMyIIbI CIOKEHUS
bopMmyIb

104 | MHOTOTpaHHUKH [Mupamuna

105 | Tpuronomerpuveckne @OopMyIIBI CIIOKEHNUS
bopmyIb

106 | Tpuronomerpuueckue Cunyc, KOCUHYC ¥ TaHT€HC JIBOMHOTO yria
bopmyIbl

107 | Tpuronomerpuveckne CuHyc, KOCHHYC ¥ TaHT'€HC ITOJIOBUHHOTO yIJia
bopMyIIbI

108 | MHOrOrpaHHHUKH [IpaBuiIbHBIE MHOTOTPaHHUKH
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109 | Tpuronomerpuueckue ®opmysbl TPUBUACHUS
bopmyIbl
110 | TpuronomeTrpudeckKue dopMyIbl TPUBUICHUS
hopmyIbI
111 | Tpuronomerpuyeckue CymMma u pazHocTh cMHYycOB. CyMMa M pa3HOCTh KOCUHYCOB
bopmyIb
112 | MHOrOrpaHHUKH IIpaBunbHBIE MHOTOTPAHHUKHU
113 | TpuronomeTpudecKue Ypok 00001IeHHs U CHCTeMAaTH3aIluy 3HAHUI
hopmyIbI
114 | TpuroHomeTpu4ecKue Tpuronomerpudeckue GOpMYIIbI.
(hopMyITBI Koutpoabnas padora Ne 8
115 | Tpuronomerpuueckue YpaBHeHuUE cos X = a
YpaBHEHHS
116 | MHororpaHHHKH [TpaBuIBHBIE MHOTOTPAHHUKH
117 | TpuroHomerpuueckue VYpaBHeHue cos X = a
YpaBHEHHS
118 | Tpuronomerpuueckue YpaBHeHHE cos X = a
YpaBHEHHS
119 | Tpuronomerpuueckue VYpaBHeHue sin X =a
YpaBHEHMS
120 | MHorOorpaHHUKH [TpaBuIBHBIE MHOTOTPAHHUKH
121 | Tpuronomerpuieckue YpaBHeHueE sin X = a
YpaBHEHHS
122 | Tpuronomerpuueckue VYpaBHeHuUeE sin X = a
ypaBHEHHUS
123 | Tpuronomerpuueckue VYpaBHeHue tg X = a
YpaBHEHHS
124 | MHOTOTpaHHUKH MHOTrOrpaHHHKH.
KonTposbnas padora Ne 9
125 | Tpuronomerpuueckue VYpaBHeHue tg X = a
ypaBHEHMS
126 | Tpuronomerpuueckue Pemienue TpUroHOMEeTpHUYECKUX ypaBHEHUI
ypaBHEHMS
127 | TpuroHomerpuveckne Pemenne TpuroHOMeTpUYECKUX YpaBHEHNUN
YpaBHEHHS
128 | MHOrorpaHHUKH MHororpaHHuKH.
3ager Ne 3
129 | Tpuronomerpuueckue Perienue TpUroHOMETpHUUYECKUX ypaBHEHUH
ypaBHEHHUS
130 | Tpuronomerpuveckne Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
YpaBHEHHS

18




131 | Tpuronomerpudeckue 1 Ypok 00001IeHNS U CUCTeMAaTU3alluy 3HAHUH
YpaBHEHHS
132 | [ToBTopenue. Pemenne 1 [ToBTopenue mo Teme «IlapaninenbHOCTh MPSMBIX U
3a1a4 IUIOCKOCTE»
133 | TpuronomeTpudeckue 1 Tpuronomerpuieckue ypaBHEHHS.
YpaBHEHHUS KonTpoubnas padora Ne 10
134 | TloBropenue. Pemenue 1 [ToBTOpeHue o Teme «/{eMCTBUTENBHBIE YUCIIA)
3a1a4
135 | Pesepr 1 [ToBTopenue mo Teme «CreneHHas PyHKITU
136 | IloBrOopeHue u pelieHue 1 [ToBTropenue 1o teme «llepneHIUKYIAPHOCTD NPSAMBIX U
3a7a4 IIJIOCKOCTEMN
137 | Peseps 1 [ToBTropenue o teme «IlokazarenbHast GyHKIU
138 | Peszepr 1 [ToBTOpenue no teme «JIorapudmudeckas GyHKIUI»
139 | Pesepr 1 [ToBTOpenue no temam «Tpuronomerpuyeckue GopMyabD U
«TpUroHomMeTpuyecKre ypaBHEHH»
140 | IloBTOpEHHE U pelIeHUE 1 IToBTOpeHue no TeMe «MHOTrOrpaHHUKKN
3ama4
Kanenpapuo-remaruveckuii miaun 11 kiace
Ne Tema pa3aena Koua-Bo Tema ypoka
n/n 4acos
1 | Tpuronomerpuueckue 1 OO6acTh ornpeneaeHusl U MHOXKECTBO 3HAUEHUN
byHKIUN TPUTOHOMETPUUECKUX (PYHKIIMH
2 | Hunuuap, KoHyc, map 1 Hunuanp
3 | TpuroHoMmerpudeckue 1 OO6nacTh omnpeieneHuss 1 MHOKECTBO 3HaUEHUI
byHKIUN TPUTOHOMETPUUECKUX (PYHKIIMH
4 | Hunuuap, KOHYC, 1map 1 Hunuuap
5 | TpuroHomerpudeckue 1 YeTHOCTh, HEYETHOCTD, IEPUOAUYHOCTD
byHKINN TPUTOHOMETPUUYECKHUX (PYHKIUI
6 | Lwimuap, Konyc, map 1 Hunuanp
7 | TpuroHoMeTpudeckue 1 YeTHOCTB, HEYETHOCT, IEPUOANIHOCTD
byHKIIUU TPUTOHOMETPUUECKUX (PYHKIIMHA
8 | Luuuap, KoHyc, map 1 Konyc
9 | TpuroHomerpuieckue 1 CaoiicTBa pyHKIMU y=COS X U €€ Tpaduk
byHKIMHA
10 | HunueIp, KOHYC, TIap 1 Konyc
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11 | Tpuronomerpudeckue CoiicTBa pyHKIMU y=COS X U €€ Tpadux
byHKIIUU

12 | Hwmmungp, KkoHyC, map Konyc

13 | Tpuronomerpudeckue CBoiicTBa GyHKIIUU Yy=COS X U €€ rpaduk
byHKIIUU

14 | Hunusap, KOHYC, MIap Coepa

15 | Tpuronomerpudeckue CroiicTBa GpyHKIIUH y=Ssin X U e€ rpadux
byHKIHHA

16 | Hwmnnap, KkoHYC, ap Cdepa

17 | Tpuronomerpuueckue CoiicTBa ¢pyHKINHU y=Ssin X U €€ rpapuK
byHKIIUU

18 | Hununap, KoHyc, map Cdepa

19 | TpuroHnomeTrpuyeckue CaoiicTBa GyHKINH y=tg X U e€ rpadux
byHKIIUU

20 | Hunwazap, KOHYyC, TIap Cdoepa

21 | TpuroHoMeTpU4YECKue CaoiicTBa GyHKINH y=tg X U e€ rpadux
byHKIIUN

22 | Hununnap, KoHyc, map Cdepa

23 | Tpuronomerpuueckue OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIMU
byHKIMHA

24 | llunuHIp, KOHYC, MIap Hunuuap, KoHyc, map

KonTtpoabsnas padora Ne 1

25 | TpuronomeTpuueckue VYpok 0000111eHUS U CUCTeMaTH3allMK 3HAHUH
byHKIMHA

26 | HunuHIp, KOHYC, HIap Hununnp, konyc, map

3auér Ne 1

27 | TpuroHomeTpuueckue Tpuronomerpuueckue GyHKIUU
byHKIIUU KonTpoabHnas pabora Ne2

28 | OOBEMBI Ten OO0BEM NPAMOYTOIBHOTO NapalyieNenunea

29 | IlpousBoaHas u ee [IpowusBonHas
F€OMETPUUYECKUN CMBICTT

30 | O6BEMmBI TEN OO0BEM NPAMOYTOIBLHOTO HapallyieNenunea

31 | [IpousBoaHas u ee [IpouzBoaHas
reOMETPHUECKUI CMBICTT

32 | O0BEMSBI TEI OOBEMBI IPSMO¥ MPU3MBI M IIHJTHHIPA
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33

[IpousBogHas u ee
FEOMETPUUYECKUIN CMBICIT

[TpousBosaHas cTeneHHON QyHKIHH

34 | O6bEMBI TEN OOBEMBI TPAMOU TIPU3MBI U ITUIIMHAPA

35 | IIpousBoaHas u ee [Ipou3BoHas cTeneHHON (QYHKIIUH
F€OMETPUUYECKUIN CMBICIT

36 | O0BEMBI TET OOBEMBI TPAMOI IPU3MBI U IIMIIMHIPA

37 | IlpousBogHas u ee [IpaBuna nquddepennupoBanus
reOMETPUUYECKUN CMBICTT

38 | OO6BEMBI TEN OO0BEMBI HAKIIOHHOW TTPU3MBI, TUPAMHJIBI M KOHYCA

39 | IlpousBonHas u ee [IpaBuna nuddepeHnpoBanus
FEOMETPUUYECKUIN CMBICIT

40 | OOBEMBI TEN OO0BbEMBI HAKJIIOHHOM MPU3MBI, TUPAMHUJIBI U KOHYCA

41 | IIpousBoaHas u ee [IpaBuna nuddepennrpoBanus
FEOMETPUUYECKUIN CMBICTT

42 | O6BEMBI TeN OO0BEMBI HAKIIOHHOW TTPU3MBI, MTUPAMHJIBI U KOHYCA

43 | IlpousBoaHas u ee [Ipou3BoIHbIE HEKOTOPBIX ANIEMEHTAPHBIX QYHKIUH
TE€OMETPUUYECKUN CMBICTT

44 | OOBbEMBI TEN OO0BbEMBI HAKIIOHHOM MTPU3MBI, TUPAMHUJIBI U KOHYCA

45 | IlpousBosaHas u ee [Ipon3BoiHBIE HEKOTOPHIX JIEMEHTAPHBIX (PYHKITHIA
F€OMETPUUYECKUI CMBICTT

46 | OOBEMBI TEN O06BEM mapa u miomaas chepsl

47 | IIpou3BosHas U ee IIpon3BoiHbIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIHIA
F€OMETPUUYECKUN CMBICTT

48 | O0BEMBI TEN O6béM 1mapa u mIomaab chepol

49 | IIpousBosHas U ee I'eomeTpryeckuii CMbICIT IIPOU3BOAHOU
re€OMETPHUECKUI CMBICTT

50 | O6BEMmBI TEN O06BEM mapa u miomaas chepsl

51 | IlpousBoaHas u ee I'eomeTpuyeckuii CMbICT TPOU3BOIHOM
F€OMETPUUYECKUN CMBICTT

52 | O0BEMBI TEN O06BEM mapa u wiomaas cheps

53 | [IpousBoaHas u ee ['eomeTpuyeckuii CMbICT TPOU3BOIHOM

F€OMETPUUYECKUN CMBICTT
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54 | OO0bEMBI TEN OOBEMEBI TET
KonTtpoabsnas pa6ora Ne 3
55 | IIpousBogHas u ee Ypok 00001IeHHS ¥ CHCTeMaTH3alluN 3HAHU I
reOMETPHUECKUI CMBICTT
56 | OO6BEMBI TEN OO6bEMBI TEN
3auér Ne 2
57 | IlpousBojHas u ee Ypok 00001IeHUs ¥ CUCTEMaTH3aIMK 3HAHUH
FEOMETPUUYECKUN CMBICIT
58 | BekTopsl B IpOCTpaHCTBE [loHATHE BEKTOPA B IPOCTPAHCTBE
59 | IlpousBojHas u ee IIpou3BosiHas U ee reOMETPUUYECKUIA CMBICIT
T€OMETPUYECKHUM CMBICIT KonTtpouabnas padora Ne 4
60 | BekTopsl B IPOCTpaHCTBE CnoxxeHue ¥ BRIUUTaHUE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YUCIIO
61 | IIlpumeHeHUE TPOU3BOIHON K BospacTanue u yObiBaHue QyHKIIMU
UCCIIEIOBAaHUIO (PYHKIIHI
62 | BekTopsl B IPOCTPAHCTBE CrnoxeHue 1 BBIUUTaHUE BEKTOPOB.
YMHOXKEHHEe BEKTOpa Ha YUCIIO
63 | IIlpumeHeHue MPOU3BOAHOM K Bospacranue u yobiBanue QyHKIHH
UCCIIEIOBAHUIO (PYHKIIMM
64 | BekTopsl B IPOCTPAHCTBE KommanapHsie BEKTOPbI
65 | [IpumeHeHue MPoOU3BOTHOM K DKCTpeMyMBbI (PYHKIIHH
UCCIIEIOBAaHUIO (PYHKIIHI
66 | IlpumeHeHue MPOU3BOAHOM K DKCcTpeMyMbl PYHKIIUU
UCCIIEIOBAHUIO (PYHKIIMM
67 | [IpumMeHEHHE TPOU3BOTHOM K [IpuMeHeHne MPON3BOHON K TOCTPOEHUIO rpaduKOB
MCCIIEIOBAaHUIO (DYHKITHI byHKUInH
68 | BekTopsl B IpOCTpaHCTBE KomnnanapHbie BEKTOPbI
69 | IlpumeHeHue MPOU3BOAHOM K [IpumeHeHne Mporu3BOIHON K MOCTPOEHHIO TPapuKOB
UCCIIEIOBAaHUIO (PYHKIIMH byHKIHIT
70 | IlpumeHeHune IPOU3BOAHOM K Hau6onbiiee u HanMeHblee 3Ha4eHUs (PyHKINN
MCCIIEIOBAaHUIO (DYHKITHI
71 | IlpumeHeHue POU3BOAHOM K Haubonbiiee n HanmeHblee 3HaYeHUS (QYHKIIMU
MCCIIEIOBAaHUIO (DYHKITHI
72 | BeKTopsl B MPOCTPAHCTBE BexkTops! B mpocTpaHcTBE
3auér Ne 3
73 | IlpumeHeHue NPOU3BOAHOM K Haubonpiiee 1 HauMeHblee 3HaYeHNUS (QYHKIIUN
MCCIIEIOBAaHUIO (PYHKITHI
74 | IlpumeHeHue IPOU3BOAHOM K BrimykiocTs rpaduka ¢GpyHKIMH, TOUYKH meperunda
MCCIIEIOBAaHUIO (PYHKITHI
75 | IlpumeHeHne TPOU3BOTHON K VYpok 00001IeHHS ¥ CHCTeMaTH3alluN 3HAHU I

UCCIIETOBAHUIO (PYHKIIUH
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76

Meroa koopauHaT B
MPOCTPAHCTBE. J(BUKEHUS

KoopaunaTsl TOUKM M KOOPAMHATHI BEKTOpa

77 | IllpumeHeHUE TPOU3BOTHON K [IpuMeHeHne MPOM3BOTHOM K UCCIIETOBAHHIO () YHKIIMH
UCCIIETOBAHUIO (PYHKIIHIA KonTpoabHas padora Ne 5

78 | Unrerpan [lepBoobpaznas

79 | Unrerpan [lepBooOpaznas

80 | Meron koopAuHAT B KoopaunaTsl TOUKH U KOOPAUHATHI BEKTOpa
npocTpaHcTse. JBrkeHus

81 | UnuTerpan [IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX

82 | Unrerpan [IpaBuiia HaxOXAE€HNS IEPBOOOPAZHBIX

83 | UnuTerpan [IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX

84 | Meron koopAMHAT B KoopauHaTsl TOUKH U KOOPAMHATHI BEKTOpA
MPOCTPAHCTBE. J(BUKEHUS

85 | Unrerpan [Inomane KpUBOJIMHEWHOM TpaNeUy U UHTETPal

86 | Uurerpan [Tnomaab KPUBOIMHEWHON Tpaneluy U HHTETpal

87 | Unrerpan [IpumeHeHne MPOU3BOHON U UHTETpalia K PEIICHUIO

MPAKTUYECKHX 3a/1a4

88 | Merox xoopauHaT B CkansipHOe MPOU3BEACHNE BEKTOPOB
MPOCTPAHCTBE. J(BUKEHUS

89 | Unrerpan Ypok 0600111eHNS U CHCTeMaTU3alluy 3HAaHUN

90 | Uurerpan Wurerpan

KonTtpoabsnas padora Ne 6

91 | Kombunaropuka [IpaBuno npounsseneHus

92 | Meroa KOOpIUHAT B CkansipHO€ MTPOU3BEICHNUE BEKTOPOB
npocTpaHcTBe. JBuxkeHus

93 | Kombunaropuka IlepecranoBkH

94 | Kombunaropuka [lepectanoBku

95 | KomOuHaTtopuka Pazmemenus

96 | Mertoa KOOpIUHAT B CkanspHoe MpOU3BeCHNE BEKTOPOB
npocTpaHcTBe. JBuxkeHus

97 | KomOuHaTopuka CoueraHus U UX CBOWCTBA
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98 | KomOuHatopuka CoueTaHus u uX CBOMCTBa

99 | KomOunaTopuka bunom Herorona

100 | Merton KoopauHAT B CkanspHoe MPOU3BEICHUE BEKTOPOB
MPOCTPAHCTBE. J[BUKEHUS

101 | KombOunaTopuka bunom Herorona

102 | KombunaTopuka Ypok 00001IeHHS ¥ CHCTeMaTH3allu 3HAHU I

103 | KombunaTopuka KomOunaropuka

Konrtpoabsnas padora Ne 7

104 | Metoa KoopaAUHAT B JIBrokeHus
MPOCTPAHCTBE. J[BUKEHUS

105 | DnemeHTHI TEOpPUH CoObbiTus
BEPOATHOCTEH

106 | DnemeHTHI TEOpPUH Kom6unanus co6situii. [IpotuBomnonoxuoe coobitue
BEPOATHOCTEMN

107 | DnemeHTHI TeOpUn BepositHOCTB COOBITHS
BEPOATHOCTEMN

108 | Meroa KoopuHAT B JIBrOKCHUS
npocTpaHcTse. J[BrkeHus

109 | DnemeHTHI TEOPHUH BeposiTHOCTh cOOBITHS
BEPOATHOCTEM

110 | DnemeHTsI TeOpHUU CrnosxeHue BeposiTHOCTEN
BEPOATHOCTEMN

111 | DnemeHTHI TEOpUU CrnosxeHue BEposSTHOCTEN
BEPOSATHOCTEMN

112 | Metoa KOOpAMHAT B Metoa KoopAMHAT B IPOCTpaHCTBE. J[BHKEHUS
IIPOCTpPaHCTBE. [IBHKEHNUs KonTpoabnas padora Ne 8

113 | DnemMeHTsI Teopun HezaBucumblie coObITHS. Y MHOXKEHHE BEPOSTHOCTEN
BEPOATHOCTEMN

114 | DnemeHTHI TEOPUH CratucTtuueckasi BEpOSITHOCTh
BEPOATHOCTEMN

115 | DnemeHTHI TeOpUn CraTtuctuyeckas BEpOSITHOCTb
BEPOSATHOCTEMN

116 | MeTox KOOpAHMHAT B Meroa KoOpAMHAT B IPOCTPAHCTBE. J[BHKEHUS
MPOCTpaHCTBE. J[BUKEHUS 3auér Ne 4

117 | DnemeHTHI TEOPUH VYpok 0600111eH1s U ccTeMaTU3aluy 3HaHU|
BEPOATHOCTEMN

118 | DnemeHTHI TEOpPUU DJeMEeHTBl TEOPUHU BEpOSITHOCTEH
BEPOATHOCTEN KonTtpoabnas padora Ne 9

119 | Cratucruka CirydaiiHble BETUYMHBI
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120

3aKIII0YnTEIbHOE TOBTOPEHUE
IIPU IOATOTOBKE K UTOIOBOM
aTTeCTallMy 110 TE€OMETPUHU

IToBropenue no reme «Llunuuap, KoHyc, Mmap»

121 | Cratuctuka CrydaiiHple BeTUIMHBI
122 | Crarucruka LentpanbHble TEHICHIIUH
123 | Crarucruka LentpanbHble TEHICHIIUN
124 | 3akitounTeNbHOE TOBTOPEHUE [ToBTOpenue no teme «Llunuuap, KOHyC, map»
MIPU MOATOTOBKE K UTOrOBOI
aTTecTaluu 10 FreOMETPHUH
125 | Cratuctuka Mepsi pazOpoca
126 | Cratuctuka Mepsi pazbpoca
127 | Cratuctuka Ypok 0600111eHNS U CUCTeMaTU3alluy 3HAaHUN
128 | 3aximounTenbHOE TIOBTOPEHUE [ToBropenue no teme «OOBEMBI TET»
MIPU IOJTOTOBKE K UTOTOBOM
aTTeCTalllu TI0 TEOMETPHUU
129 | Cratuctuka Craructuka
Kounrtpoabnas padora Ne 10
130 | UToroBoe noBTOpEeHME [ToBTOpenue mo reme « TpUroHOMeTpuIeCKue PYHKIIUM»
131 | UrtoroBoe moBTOpEeHUE [ToBropenue no teme «IIpon3BoiHAs U €€ TEOMETPUYECKUN
cMbIci. [IpuMeHeHne Mponu3BOAHOM K UCCIIEIOBAHUIO
GbyHKIII
132 | 3axstounTenbHOE MOBTOPEHUE [ToBTropenue no reme «OOBEMBI TEM
IIPU MOJTOTOBKE K UTOIOBOM
aTTecTaliy 10 TeOMETPHHU
133 | UToroBoe mMoBTOpPECHHE [ToBTopenue no teme «MHTETpaT»
134 | 3aximounTenbHOE TIOBTOPEHNE [ToBTOpeHnue no teme «BeKTOPHI B MPOCTPAHCTBE
IIPU MOJTOTOBKE K HTOIOBOM
aTTecTaliy 10 TeOMETPHH
135 | UrtoroBoe noBTOpeHue IToropenue no Teme «KomOuHaTopuka. DeMeHTbI TEOPUH
BeposiTHOCTeH. CTaTHCTHKA »
136 | 3axounTETHHOE TIOBTOPEHUE [ToBTOopenue mo reme «MeTox KOOpAWHAT B IPOCTPAHCTBE.

IIpH MOATOTOBKE K HTOTOBOM
aTTeCTalu 110 reoOMCTPUHA

JBrokeHus »
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6. JIucT BHeceHUs M3MEHEeHMI

n/n

Kuaacce

Jlara

IIpuunna
W3MEHEHUI

Ne
npuKasa

Conep:xanue
TeMBbI

Conep:xanue
W3MEHeHU M

IMoanucek
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