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IosicHuTebHAA 3aNIMCKA.
Pabouas mporpamma mo maremaruke 10 u 11 kmaccoB cocTaBieHa Ha OCHOBE:
1. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit denepannny,
2. [Ipuka3 MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1. Ne413
(3aperucrpupoBan MuntoctoMm Poccuu 7 utons 2012 r., peructparmonnsiii Ne 24480) «O0 yTBepxaeHHN
(benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHJapTa CPEIHErO (TIOTHOI0) OOIIETo
oOpaszoBanus» (B pegakiuu npruka3zoB Munoopuayku Poccuu ot 29.12.2014 Ne 1645, ot 31.12.2015
Nel578, ot 29 nrons 2017 r. N 613
3. IluceMo MunmctepcTBa oopazoBanus u Hayku Poccuiickoit @eneparuu ot 19.04.2011 Ne03-255 «O
BBeJIeHUU (eiepabHbIX FOCYAapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB OOIIET0 0Opa30BaHUS»
4. IlocranoBnenus I maBHOro rocy1apcTBEHHOro caHuTapHoro Bpada Poccuiickoit denepanuu ot
29.12.2010 Ne 189 «O6 ytBepxkaenun CanlluH 2.4.2.2821-10 «CaHUTapHO-3MTHIEMHOJIOTUUECKHE
TpeOOBaHUS K YCIOBUSM M OpraHU3alUU 00Y4eHUs B 001Ie00pa30BaTEIbHBIX YUPEKACHUSIXY, (B peil.
N3amenenuii Nel, yrB. [loctanoBienrem ['1aBHOTO roCy1apCTBEHHOTO CaHUTApHOIO Bpadya PO ot
29.06.2011 Ne 85, M3menenuii Ne2, ytB. IlocTaHoBIIeHHEM | TTaBHOTO roCy1apCTBEHHOTO CAHUTAPHOTO
Bpaua P® ot 25.12.2013 Ne 72, U3menenuii Ne3, yTB. [locTanoBiienueM ['maBHOro rocyaapCcTBEHHOTO
canutapHoro Bpadya P® ot 24.11.2015 Ne 81);
5. [Ipuxaza MunucrepcTBa o6pa3oBanus u Hayku Poccuiickoit @enepanuu ot 31.03.2014 Ne 253 «O06
YTBEPKACHUM (PeiepalIbHOTO MepeyHsl y4eOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO [P pealu3aliu
MMEIOIIUX FOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX MPOrpaMM HauaIbHOTO 00IIET0, OCHOBHOTO
obmiero, cpemHero o0Iero 00pa3oBaHusy (C y4eTOM H3MEHEHHI 0003HaUeHHBIX B Tprkaze Ne38 ot 26
saBapsa 2016 1)
6. Ilpukaza MunucrepcTBa obpa3oBanus 1 Hayku Poccuiickoit @enepammu ot 30.08.2013 Ne 1015 «O06
YTBEPKJACHUU MOPAIKAa OPTaHU3AIMHI U OCYIIECTBIICHUS 00pa30BaTeNbHOMN NEATEILHOCTH 110 OCHOBHBIM
001eo0pa3oBaTeIbHBIM IPOTPaMMaM — 00Pa30BaTENLHBIM IPOTPaMMaM Ha4aJIbHOTO OOIIET0, OCHOBHOTO
o01iero u cpenHero odIero oopasoBanusy (B peaakuu npuka3oB Munoopuayku Poccun ot 13.12.2013 Ne
1342, ot 28.05.2014 Ne 598).
7. IIporpamMmel 00111€00pa30BaTENbHBIX YUpeKIeHUHN «Anredpa u Hauana aHanu3ay, «'eomerpus» 10-11-i
kiacesl. CoctaBurens: T.A. BypmucrpoBa. Mocksa “IIpocsemenne”, 2010 roa.
8. TunoBbIX aBTOPCKUX MPOrpaMM 1o anredpe U Havanam aHanusa -Anumona LI A., reomerpun -JI.C.
Artanacsna, B.®. byry3osa, C.b.
9. YMK: Anre6pa u Hauana MateMaTudeckoro aHanusa. 10-11 kmaccel.: yueb. s obmeoOpa3oBar.
opranusanuii : 6azosslii yposens / I1I..A. Anumos, FO.M. Konsarun, M.B. Konsirun, M.B. TkauéBa u np. —
M.: Ilpocsemenue, 2014.
- YMK: I'eomerpus. 10-11 kmaccrl.: yue0. s 061meoopa3oBaT. opranuzanuii : 6a3oBsiid yposeHs / JI.C.
Artanacss, B.®. byry3os, C.b. Konomues u ap. — M.: Ilpocsemenne, 2014.
IIporpamma cpeaHero (1oJHOro) o0uero 00pa3oBaHus M0 MaTeMATHKE COAEPKHT:
1) TUTYABHBIN JHCT;
2) uIaHUpyeMble Pe3yIbTaThl OCBOCHHS yUeOHOTO MpeIMeTa.
3) comepxkaHue y4eOHOTrO MPeaMeTa;
4) TemaTHYECKOE MJIAHUPOBAHUE C YKa3aHHEM KOJIMYECTBA YacOB, OTBOAMMBIX Ha OCBOCHUE KAXKIOW TEMBIL;
5) xajeHapHO-TeMaTHYeCKOe MIaHUPOBAHNE
1. Ilmanupyemblie pe3yabTaThl 0CBOCHHUSI Y1eOHOI0 mpeaMeTa «Ajredpa U Ha4yajIa MaTeMaTHYeCKOro
aHaJIu3a»
JIM4YHOCTHBIE:
(¢bopMHpOBaHNE OTBETCTBEHHOI'O OTHOIIECHHUS K YUE€HHUIO, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIUXCS K
CaMOPAa3BUTHUIO U CaMOOOPA30BAHMIO HA OCHOBE MOTHBAIIMK K 00YyYEHMIO U TIO3HAHUIO, BEIOOPY
JanbHenIero oopa3oBanus Ha 6a3e OPUEHTUPOBKHU B MUpe Ipodeccuit 1 nmpodeccuoHaIbHbIX
IIPEANIOYTEHUH, OCO3HAHHOMY ITOCTPOEHHUIO MHANBUIyaJIbHOM TPAEKTOPUH C YUETOM YCTOMUYMBBIX
MO3HABATENIbHBIX HHTEPECOB;
(bopmMHpOBaHKE IIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
1 OOIIECTBEHHOMN MPAKTHUKH;
(dbopMHpOBaHHE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMU,
CTapIIMMH U MJIAIINMH, B 00pa30BaTeIbHOM, OOMIECTBEHHO MOJIE3HON, yueOHO—HCCIIeI0OBATEIhCKOM,
TBOPUYECKOH U IPYIMX BUJAX NESATEIBHOCTH;




yMEHUE 5ICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICII B YCTHOM M MUCbMEHHOM peur, TOHUMATh CMBICIT
MOCTaBJIEHHOM 3a/1a4yM, BEICTPAUBaTh apryMEHTAIUIO, TPUBOJUTH PUMEPHI U KOHTPIPUMEPDI;
MIPEJICTABICHUE O MATEMaTHIECKON HayKe KakK c(epe YeIOBEUECKOM e TEIBHOCTH, 00 dTanax e€ pa3BUTHSI,
0 €€ 3HaYMMOCTH JJIsl Pa3BUTHUS [IUBUIA3ALINH;

KPUTUYHOCTH MBIIIJICHUS, yMEHHE PACIIO3HABATh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIMYATh
TUNOTE3Y OT aKTa;

KpEaTUBHOCTb MBIIUICHUS, MHUIIUATUBA, HAXOJYMBOCTh, AKTUBHOCTD MIPHU PEUICHUHU alre0Opandyeckux 3ajady;
yYMEHHE KOHTPOJIUPOBATh MPOIIeCcC U Pe3yIbTaT yueOHOM MaTeMaTHYeCKOU JAesITeIbHOCTH;

CIOCOOHOCTH K AIMOLIMOHAIILHOMY BOCIIPUSATHIO MAaTEMATHUECKUX O0OBEKTOB, 3a/1a4, PEIICHUH,
paccyXIeHHUi.

MeTanpeamMeTHble:

YMEHHE CaMOCTOSATENbHO IUIAHUPOBATh aJIbTEPHATUBHBIE ITyTH JOCTHKEHUSI 1I€I€H, OCO3HAHHO BbIOMpATh
HanOosiee 3 PpeKTUBHBIC CITOCOOBI pelIeHNs YICOHBIX M MO3HABATEIBHBIX 33]1a4;

YMEHHE OCYILIECTBIIATH KOHTPOJIb 110 PE3YIbTATY U CIIOCO0Y JEHCTBUS Ha YPOBHE MPOU3BOJIBHOIO BHUMAHUS
Y BHOCUTb HEOOXOIMMbIE KOPPEKTUBBI;

YMEHHE aJIeKBATHO OLIEHUBATh IPABUJILHOCTD WM OIIMOOYHOCTH BBIIIOJIHEHUS y4eOHOH 3aaauu, eé
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIleHUs;

OCO3HAHHOE BIIA/ICHUE JIOTHUYECKUMH JCHCTBUSIMH ONpPECTICHHsSI MOHIATHH, 0000IIeHNs, YCTAaHOBICHUS
aHaJIOTUM, KJTaCCU(PUKAIIMN Ha OCHOBE CAMOCTOSITEILHOTO BEIOOpa OCHOBAHUHN M KPUTEPHUEB, YCTAHOBIICHHS
POIOBUIOBBIX CBSI3EH;

YMEHHE YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTHYECKOE PacCyKICHUE,
YMO3aK/Ir04eHUEe (MHAYKTUBHOE, T€AYKTUBHOE U 110 AHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/aBaTh, IPUMEHITH U IPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA, MOJIEIH U CXEMBbI
Ul pellieHus1 y4eOHbIX U TO3HABATEJIbHBIX 33/1a4;

YMEHHE OpTraHU30BBIBATH YU€OHOE COTPYTHUYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIIEM U
CBEPCTHHKAMM: OTIPENEISATh IENU, pactpeieneHne GyHKIUN U posiel y4aCTHUKOB, B3aUMOJICHCTBHE U
o0riue crocoOsl paboThl; yMeHHE paboTaTh B IpyMIe: HAXOAUTH 00IIee pelIeHne U pa3periaTb KOH(OIUKTHI
Ha OCHOBE COTJIAaCOBaHUS MO3UIMHA 1 y4€Ta HHTEPECOB; CIYyIIaTh NapTHEPA; POPMYINPOBaTH,
apryMeHTUPOBaTh U OTCTauBATh CBOE MHEHME;

dhopmupoBanre ydeOHOU 1 00IIEN0TH30BaATEIHCKON KOMIIETEHTHOCTH B 00JIACTH MCITOJIH30BAHUS
nH(OPMALIMOHHO- KOMMYHUKaIIMOHHBIX TexHonorui (MKT — komneTeHTHOCTH);

NepBOHAYaJIbHbIE NPEACTABIEHUS 00 UAEIX U METO/IaX MaTEMAaTUKH KaK 00 YHUBEPCAIIbHOM SI3bIKE HAYKU U
TEXHHUKH, O CPEJCTBE MOJECINPOBAHMSI SIBJICHUHN U NPOLIECCOB;

YMEHHE BHJIETh MaTEMAaTUUYECKYIO 3a7jauy B KOHTEKCTE MPOOJIEMHON CUTYalluu B IPYrUX JUCIUILINHAX, B
OKPY>KaOIEH KU3HU;

YMEHHE HaXxOJUTh B PA3JIMYHBIX UCTOUHUKAX MHPOPMALNIO, HEOOXOAUMYIO I PEIIEHUSI MaTEMAaTUYECKUX
npo6JeM, U MPEAICTaBIATh €€ B MOHATHOU (opMe; IPUHUMATh PEIIEHHE B YCIOBUAX HEMOIHON U
M30bITOYHOM, TOYHON U BEPOSTHOCTHOM HH(OpMaLnu;

yMEHHE MTOHUMATh U UCTIOJIB30BaTh MAaTEMAaTUYECKHE CPEICTBA HATIISIIHOCTH (PUCYHKHU, YEPTEKHU, CXEMBI U
Ap.) s WITKOCTPALUK, HHTEPIPETaluy, apryMeHTallH;

YMEHHE BBIIBUTATh THIIOTE3bI IPU PEIICHUH YUeOHBIX 337a4 U TOHUMATh HEOOXOAMMOCTh UX MPOBEPKH;
YMEHHE MPUMEHITh UHIYKTUBHBIE U JeTYKTUBHBIE CITIOCOOBI pacCyXI€HUH, BUIETh Pa3IMYHbIE CTPATErUH
pelIeHns 3a1ay;

MMOHUMAaHHE CYITHOCTH aITOPUTMUYECKUX MPEANUCaHNl yMEHHUE IeHCTBOBATh B COOTBETCTBUU C
MPEAJIOKEHHBIM AITOPUTMOM;

YMEHHE CaMOCTOSTEIbHO CTAaBUTh 11€JIM, BBIOUPATh U CO3/1aBaTh aITOPUTMBI JUIsl pEIIEHUs y4eOHBIX
MaTeMaTHYeCKUX Mpooiiem;

YMEHHeE MJIaHUPOBATh U OCYLIECTBIIATH JESTEIIbHOCTh, HAIIPaBJICHHYIO Ha pEelIeHHE 3a1a4
HCCIIEI0BATENBCKOTO XapakTepa.

IIpenmerHble:

yMeHHue paboTaTh C MaTEMAaTUYECKUM TEKCTOM (CTPYKTYPUPOBaHUE, U3BJICUEHNE HEOOXOIMMOM
nH(pOpMaIIUK), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOU MBICITU B YCTHOW U MUCHMEHHOW peuu, MPUMEHSS
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIMKY, UCIIOJIb30BaTh PA3JINYHbIE SI3bIKK MAaTEMaTUKU




(coBecHBIN, CHMBOJIMYECKUH, Tpadpuyueckuii),000CHOBBIBATh CYKACHUS, TIPOBOJUTH KiIacCu(UKALHIO,
JOKa3bIBaThb MAaTEMaTHYECKUE YTBEPKICHMS;

BJIaJIcHHE Oa30BBIM MMOHATUHHBIM alapaToM: UMETh MPEJICTaBICHHE O YHCIIE, BIaIcHUEe CUMBOJIbHBIM
A3BIKOM aJIreOphl, 3HAaHUE HJIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH , (POpMHUpPOBAHUE
IIPEJICTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MUPE U O Pa3IM4HbIX crlocodax
n3yudeHusi, 00 0COOEHHOCTSIX UX U3yueHHsI, 00 0COOEHHOCTSIX BBIBOAOB M IPOIHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

YMEHUE BBINOJIHATH ajdredpanyeckue npeoopazoBaHus PaLlMOHAIbHBIX BBIPAKEHUH, IPUMEHSTh UX JUIS
pelieHus yueOHbIX MaTeMaTHUECKUX 33]a4 U 3a/1a4 ,BO3HUKAIOIINX B CMEKHBIX YU€OHBIX MTPEIMETax;
YMEHUE M0JIb30BaThCsl MATEMATUYECKUMU (OPMYIIAMU U CAMOCTOSTEIbHO COCTABIAT (POPMYJIBI
3aBUCUMOCTEH MKy BETMUYMHAMH Ha OCHOBE 00O0OIIEHHS YAaCTHBIX CIIy4aeB U AKCIIEPUMEHTA,;

YMEHHE PEIIaTh JMHEUHBIE U KBaJIpaTHbIC YPAaBHEHUS U HEPABEHCTBA. A TaK K€ IPUBOAMMBIE K HUM
ypaBHEHMsI, HEPABEHCTBA U CHCTEMBI; IPUMEHSTH IpadUuecKue MpeICTaBICHUS s pEIICHHs U
UCCJICIOBAHNs YPABHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHSATH IOJYyYCHHBIE YMEHUS U1 PELIECHUS 3a1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, IIPAKTUKE;

OBJIa/ICHUE CUCTEMOM (DYHKIIMOHAIBHBIX MOHATUH, ((YHKIIMOHAIBHBIM 3bIKOM U CUMBOJIUKOH, yMEHUE
CTpOUTh TpaduKH (PYHKIHIA, OMMCHIBATH UX CBOMCTBA, UCIIOIB30BaTh (PYHKIMOHATBHO-TpapuecKue
IIPEICTaBICHMS JUIsl ONIMCAHUS U aHAJIN3a MaTEMAaTUYECKUX 3a/1a4 U PEaJIbHBIX 3aBUCUMOCTEN;
OBJIaJICHHE OCHOBHBIMU CIIOCO0AaMU IIPEJICTABICHUS U aHAJIN3a CTATUCTUUECKUX JAHHBIX; YMETh pelllaTh
3aJ]aud Ha HaXO0XKJCHUE YaCTOThl U BEPOSITHOCTHU CIIy4aiHbIX COOBITHI;

YMEHUE IPUMEHSATh U3yYEHHBIE TIOHATHS, PE3YyJIbTaThl U METObI U1 PEIICHUS 3a1a4 U3 PA3IIMYHbIX
pa3zesoB Kypea, B TOM YMCIIE 3aa4, HE CBOSIINXCS K HENOCPEACTBEHHOMY IPUMEHEHHIO aJITOPUTMOB.

Ba3oBblii ypoBeHb

JUJ1st KICTIONTb30BaHMSI B TOBCEAHEBHOM KU3HU M 00ECTIEYCHHUS BO3MOYKHOCTH YCIIEITHOTO MPOI0IDKEHUS
o0pa30BaHMsl 1O CHEIHATBLHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BaHUEM MaTeMaTuku (1-i
YPOBEHb IUIAHUPYEMBIX PE3YJIbTAaTOB (3HATH ONPEACICHUE TIOHATHS, YMETh MOSICHITH €r0 CMBICT,
MCIOJIb30BaTh MOHATHE U €r0 CBOMCTBA IPU MTPOBEICHUU PACCYKICHHM, PellICHUH 3aa4)),

BBIITYCKHUK HAYYHTCS, @ TAKKE MOJYYHT BO3MOKHOCTH HAYYUTHCS JUTSI PA3BUTHS MBIIIICHUS (2-i
YPOBEHb TIAHUPYEMBIX PEe3yIbTaTOB, BBIICICHO KYpPCU8OM (PACIO3HABATh KOHKPETHBIE TPUMEPHI 00IINX
MOHATHUH 110 XapaKTEePHBIM MIPU3HAKAM, BBITTOIHATH JEHCTBUS B COOTBETCTBHH C ONPECIICHIEM U
MPOCTEHIIMMH CBOMCTBAMH MOHSATUH, KOHKPETU3UPOBATH MIPUMEpPAMU OOIIHME MOHSTHSL. )):

DJIeMEHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

OnepupoBaTh MOHATUSMH: KOHEUHOE MHOXECTBO, OECKOHEYHOE MHOKECTBO, UUCIIOBBIE MHOXKECTBA HA
KOOPJMHATHOH MPSIMOH, SJIEMEHT MHOKECTBA, TIOJJMHOKECTBO, ITepecedeHne u 00beTMHEHNE MHOKECTB,
OTPE30K, HHTEPBAIL, NPOMENCYMOK C BbIKOJIOMOU MOYKOU, epaghuyeckoe npedcmasieHue MHONCECME Ha
KOOPOUHAMHOU NIIOCKOCMU,;

npogepsams NPUHAOTIEHCHOCHb DNIeMEHMA MHOMCECM8Y, 3A0AHHOMY ONUCAHUEM,

HaXOJ/IUTh IepecedeHre U 00bETMHEHHE ABYX, HECKOIbKUX MHOXKECTB, IPEICTABICHHBIX I'pa)UIecKn Ha
YHUCIIOBOM MPSIMOM, Ha KOOPOUHAMHOU NIOCKOCU

CTPOUTH HA YHCIIOBOH MPSIMOI ITOJMHOKECTBO YHCIIOBOTO MHOYKECTBA, 33JaHHOE TIPOCTEHIIINMU
YCIOBUSIMU;

OTIEPHUPOBATH TIOHSATHSIMHU: YTBEPIKIACHUE (BBICKa3bIBAHNE), OTPHUIIAHUE YTBEPIKICHNUS, HICTUHHBIEC U JIOKHBIC
YTBEP)KICHHUS, CIIECTBUE, YACTHBIN Cllyuyail 001Iero yTBep KIeHHs, KOHTPIpUMED;

pacrio3HaBaTh JOXKHBIE YTBEPIKICHHSI, OIMUOKH B PACCYXKICHUIX, B TOM YHCIIE C UCTIOIh30BAHUEM
KOHTPIIPUMEPOB;

npoBoOUMsb 00KA3AMENbHbIE PACCYHCOeHUS OJisl 000CHOBAHUSA UCMUHHOCTNU YINGEPHCOCHUI.

B noBceiHeBHO¥ KU3HM U NIPH U3YYEHUH APYTUX YUeOHBIX PEeIMETOB:

WCTIOJIH30BATh YMCIIOBBIE MHO)KECTBA Ha KOOPIMHATHOM MPSIMOKN B HA KOOPOUHAMHOU NIOCKOCMU 015
ONUCAHUS PEANbHbIX NPOYECCO8 U AGNEeHUL;

MIPOBOJIUTH JIOTHUECKUE, OOKA3AmelbHble PACCYKICHUS B CHTYallAsIX IOBCETHEBHON JKU3HU, NPU peuteHuu
3a0ay u3 opyaux npeomemos.



pacmo3HaBaTh KOHKPETHBIC TPUMEPHI OOIIUX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITIOTHSATH ICHCTBUS B
COOTBETCTBHH C OIPEEIICHUEM U TIPOCTECHIIIMMHI CBOHCTBAMU TOHSATHIA, KOHKPETH3UPOBATh IPUMEPAMHU
oO0II¥e MOHSTHS.

Yucsia 1 BbIpaskeHust

OnepupoBarh MOHATHAME: HATYPATHHOE U IIEJIOC YUCIIO, ISTUMOCTh YHCeNl, OOBIKHOBEHHAs! IPOOb,
JECATUYHAs IPOOb, PAIIMOHATILHOE YUCIIO, UPPAIIMOHATILHOE YUCIIO, MTPHOIMKEHHOE 3HAYCHUE YNCIIa, YaCTh,
J10JIs1, OTHOILIEHHE, TPOLIEHT, MacIITal;

OIIEPUPOBATH TOHATHSIMU: JIOTapH(PM YHCIIa, TPUTOHOMETPUIECKAsE OKPYKHOCTh, pPAOUAHHAsL U TPALyCHAs
Mepa yria, CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHT'€HC YTJIOB, UMEIOIUX MMPOU3BOJILHYIO BEIMYUHY, YUCIA € U ],
BBINOJIHATH apU(PMETHUYESCKHE ACUCTBUS C LEIBIMHA U PAIlIOHAIBHBIMU YHCIIAMH, COYETasl YCTHBIC U
MUCbMEHHBIC TPUEMBI, IPUMEHSS TIPU HEOOXOJUMOCTH BBIUUCITUTEIBHBIC YCTPOUCTBA;

CpaBHUBATh PAIIMOHAIBLHBIC YUCIIA MY CO00i; CPAaBHUBATH C PAIIHOHATLHBIMU YUCIIAMH 3HAUYCHHS 1EJTBIX
CTeTeHeH yrcen, KOpHEel HaTypalbHOW CTETIEHU U3 YHCE, JOrapru(pMOB YHCEN B IPOCTHIX CIIyYasix;
BBINOJIHATH HECIIOXKHBIE TPEOOPA30BAHUS YHCIOBBIX BBIPAKEHHIA, COJCPIKAIIMX CTEIICHH YMCENl, KOPHU U3
YHCeI, JIOTapU(PMBI YUCEIT; HAX0OUMb 3HAYEHUsSL KOPHA HAMYPALbHOU CIMeneHu, CmeneHu ¢ payuoHaIbHbIM
nokasamenem, 102apu@ma, UcnoIb3ys NPpU He0OXOOUMOCMU BbIYUCIUMETbHbIE YCMPOUCMEA,

TOJIB30BAThCS OIICHKOW W IPUKHIKOW MTPH MPAKTUICCKUX PacueTax;

M300pakaTh TOYKAMHU Ha KOOPJAMHATHOM MPSMOU 1I€JIbIC ¥ PAIIMOHAIIbHBIC YUCIIA; IIeITbIe CTCIICHH YK CeT,
KOPHH HATypaIbHOW CTCTICHH U3 YUCEIT, JIOTAPU(PMBI YUCEIT B IPOCTHIX CIIyYasx;

BBINOJIHATH HECIIOXKHBIC IPEOOPA30BAHUS IIENIBIX U JPOOHO-PAIIMOHATIBHBIX OYKBEHHBIX BBIPAKCHU;
BBIp@XKaTh B MPOCTEUIITNX CIydasX U3 paBEHCTBA OJHY IEPEMEHHYIO Yepe3 APyTue;

BBIUUCIISATH B MPOCTHIX CIyYasx 3HAUCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKCHUH, OCYIIIECTBIISS
HE0OXO0TUMBIC TTOJICTAHOBKH M MMPEOOPA30BAHMS;

nPOBOOUMb NO U3BECMHBIM (DOPMYIAM U NPABUIAM NPeoOPA308aAHUS OYKBEHHBIX 8bIPANCEHULL, BKIIOYAIOUUX
cmeneHu, KOpHU, 102apUQhMbl U MpUeoHOMempuyeckue Qopmynl;

HAXo0Uumb 3HAYEHUS YUCTOBbIX U OYKBEHHBIX BbIPAINCEHULL, OCYWECMEIsisi He0OX00UMble NOOCAHOBKU U
npeobpazoeanus,

M300pakaTh CXEMAaTUYECKU YTroJl, BEIMYMHA KOTOPOTO BHIPAXKECHA B TPAlyCcax WU PAOUAHAX,

OLICHUBATh 3HAKU CHHYCA, KOCHHYCA, TAHT'€HCA, KOMAH2eHca KOHKPETHBIX YTIIOB; UCHOLb3068AMb NPU
peweHuu 3a0ay madiuyHble 3HA4eHUst MPUSOHOMEMPUUECKUX PYHKYULL Yel08;

BbINONHAMb NEPeBO0 GeTUYUHDL Y2lld U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux y4eOHvlX npeomemaos:

BbINOIHAMb OCUCBUSL C YUCTOBIMU OAHHBIMU NPU peulenul 3a0ad NpaKmu4ecko2o Xapakmepa u 3a0ay u3
PAa3IUYHbIX 0OaaCmell 3HAHUL, UCNOIb 35 NPU HeOOXO0OUMOCIU CNPABOYUHbIE MAMEPUATbL U
8bIUUCIUMENbHbIE YCIMPOUCMEA,

COOMHOCUMb PEANbHbLE BETUUUHDBL, XAPAKMEPUCMUKU 00BEKMO8 OKPYHCAIOUWE20 MUPA C UX KOHKPEMHbIMU
YUCTOBBIMU 3HAYEHUSMU,

UCNONL3068AMb MEMOObl OKPY2IeHUsL U NPUKUOKU NPU PEUeHUY NPAKMULECKUX 3a0ad NOBCEOHEBHOU JHCU3HU,
OYeHUBam»b, CPABHUBAMD U UCNONIL30BAMb NPU PeUleHUU NPAKMUYEeCKUX 3a0a4 YUCI08ble 3HAYeHUs
PEANbHBIX 8EUYUH, KOHKPEMHbLE YUCTIO8bLE

Xapakmepucmuxu 00beKmos8 OKpY#Carouezo Mupa.

Ypasuenus u nepasencmea

Pewamu nuneiinvie ypasnenus u HepaseHcmaa, Keaopammvle ypasHeHUs,

peulams oeapugpmuyeckue u nokazamenvhvie ypasHenus suoa loga(bx + c) = d, abx + ¢ = d (20e d moocno
npeocmasums 8 ude Cmenenu ¢ 0CHO8aHuem a) u Hepasencmaea euoa loga x < d, ax < d (20e d moxcno
npeocmasumy 8 guoe CmeneHu ¢ OCHOBaHuem a);

npUBOOUMb HECKOILKO NPUMEPOS KOPHEU MPUSOHOMEMPUYECKO20 YPABHEHUs

6uda Sin X = a, CoS X = @, tg X = @, Ctg X = a, ede & — mabauuHoe 3HaAUeHUe COOMBEMCmMayoujell
MPUSOHOMEMPULECKOU PYHKYUU,

pewams HeclodCHble PAYUOHAIbHbIE, NOKA3amenbHble, 102apudmuieckue, mpuecoHoMempuiecKue
VDABHEeHUsl, HEPABEHCMBA U UX CUCTeMbl, NPOCMeluue UPPaAYUOHAIbHbIE YPAGHEHUs U HEPABEHCMEA,
UCNONb306aAMb MEMOObl peuleHUs YPAGHEeHUIl. npugedeHue K 8U0Y «NPOU3BE0eHUe PABHO HYIO» WU
«Hacmuoe pasHo HyJIio», 3aMeHAd NEPEMEHHbIX,

UCNOTb3068AMb MEMOO UHMEPBAIO8 OJisl peUeHUsl HePABEHCNE,

UCNONBL306aAMb 2pAduyecKull Memoo 01 NPUOIUNHCEHHO20 PeueHUs YPABGHEHUU U HEPABEHCME,



u300pasicamsv Ha MPULOHOMEMPULECKOU OKPYHCHOCTNU MHONCECMBO PeuleHUll MPUOHOMEempUieckux
VPpasHeHull U HepageHCma.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux y4edOHvlx npeomemaos:

cocmasnsims U peuams YPasHeHusl, Cucmembsl YPasHeHUll U HepageHCcmea Npu peuleHul HeCloHCHbIX
NPAKMU4ecKux 3a0ay U 3a0ay u3 Opy2ux y4eonvlx npeomemos;

UCNONIb3068aMb YPAGHEHUSA U HEPABEHCMBA OJIsL NOCMPOEHUS U UCCIe008AHUS NPOCMEIUUX
MamemMamuyeckux mMooenell peaibHblX CUMyayuti Ui NpUKIaoHbIX 3a0ay,

YyMemsb UHMepnpemuposams NOJIyYeHHbI NPU peueHUU YPasHe s, HepAGeHCMEa WU CUCTEeMbl
pe3yibmam, OYeHUsams e20 npasoonooodue 8 KOHMeKcme 3a0AHHOU PeaibHOU CUMYayul Uil NPUKIAOHOU
3a0ayu.

Dynukyuu:

Onepuposams NOHAMUAMU. 3A8UCUMOCTb GeNUYUH, (PYHKYUS, APSYMEeHm U 3HayeHue QyHKyul, 001acms
onpeoeneHust U MHOICECMB0 3HAYeHUU YHKYUU, epadUK 3a8UcUMOCmu, 2pagpux GyHKyuu, Hyaiu QyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, 803paAcmaHue u yovieanue QYHKYuU Ha YUcio8omM npomexcymxe,
Haubovulee U HauMeHbulee 3Ha4eHUs PYHKYUU HA YUCTO80M NPOMENCYMKe, NePUOOUdecKds hyHKyus,
nepuoo, 4émuas u HeuémHas yHKyuu,

Onepuposams NOHAMUAMU. NPAMAS U 0OPAMHASL NPONOPYUOHATLHOCHb, TUHENHAS, K8AOPAMUYHAS,
Jloeapughmuyeckas u noKa3amenvbHas QyHKYul, mpueoHomempuyecKue QyHKyuu,

pacnosnasamo cpapuxu GyHKyuil npAMo u 00pAmHoOU NPONOPYUOHATbHOCMU, TUHEUHOU, K8AOPAMUYHOLL,
Jlo2apughmuyeckoll, NOKA3amenbHoU U MPUSOHOMEMPULECKUX QYHKYULL U COOMHOCUMb UX ¢ hopmynamu,
KOMOPbIMU OHU 3A0AHbL;

HAaxooums no 2paghuxy npubIUNCEHHO 3HAYEeHUs. PYHKYUU 8 3A0AHHBIX MOUKAX,

onpeodensams no epapuxy ceolicmea QyHKyuu (Hyau, NPOMeHCYMKU 3HAKONOCMOAHCMEA, NPOMENCYMKU
MOHOMOHHOCIMU, HAUOOIbUIUE U HAUMEHbUUUE 3HAYEHUS U M. N.);

cmpoums ICKU3 epapura pyukyuu, yoosiemsopsioueli NPUeeOEHHOMY HAOOPY YCI08ULL (NPOMENCYMKU
803pacmanus u yovl8aHus, 3HaveHue QYHKYuu 8 3a0aHHOU mouKe, MOUYKU IKCMPEMYMO8, ACUMNIMOMbL, HYIU
Gdynxyuu u m. 0.);

onpeoenams 3HayeHue QYHKYUY no 3HA4YEeHUI apeymeHma npu pasiudHelX Cnocooax 3a0anus QyHKyuu,
cmpoums epaguKu u3y4eHHbIX QYHKYUU,

peulams ypagHeHus, npocmetiviue CUcCmemsbl YpagHeHull, UCNOIb3YS COUCMEA QYHKYUL U UX 2PAPUKLU.

B noeceoneenoil scuznu u npu uzyueHuu Opy2ux yueoHvlx npeomemaos:

onpeoenams no 2paguram u UCnoIb308ams 015 peulenuss NPUKIAOHbIX 3a0ay C80UCMBA PealbHblX
npoyeccos u 3agucumocmell (Hauboavbuue U HauMeHbuiue 3HA4YeHUsl, NPOMENCYMKU 03PACMAHUS U
YObIBAHUS, NPOMENCYMKU 3HAKONOCMOSHCMEA, ACUMNMOMbL, NEPUOO U M. N.), UHMePNPemuposams
CBOLICMBA 8 KOHMEKCMe KOHKPEMHOU NPAKMu4ecKoll Cumyayuu;

onpeoenams no epaguram npocmetiuiue XapaKmepucmuxu nepuooUdecKux npoyeccos 8 OUoI02ul,
9KOHOMUKE, MY3blKe, pAOUOCEA3U U M. N. (AMIIUMYOd, REPpUoO U m. n.).

Inemenmol mamemamuyecko2o aHanu3a:

Onepuposamv NOHAMUAMU: NPOU3BOOHAS PYHKYUU 6 MOUKe, KACamenbHas K epapuKy ¢yrukyuu,
npou3800HaAs PyHKYUU,

onpeoensamy 3HaueHue NPOU3B0OHOU QYHKYUU 8 MOUKe N0 U300PANHCEHUIO KACAMENbHOU K 2PADUKY,
NPOBEOEHHOU 8 SMOLL MOUKe;

BbIUUCTIAMNb NPOUIBOOHYIO OOHOUNIEHA, MHOLOUYNEHA, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYULL
8bIUUCTIAMb NPOUIBOOHBIE DNIEMEHMAPHBIX QYHKYUL U UX KOMOUHAYULL, UCTIOIb3YA CHPABOUHbIE MANEPUATbL,
Peuams HeCloHCHble 3A0ayu Ha NPUMEHEHUE CBA3U MeHCOY NPOMENCYMKAMU MOHOMOHHOCMU U MOYKAMU
IKCmpemyma GyHKYuu, ¢ 0OHOU CIMOPOHbL, U NPOMENCYMKAMU 3HAKONOCMOAHCIMEA U HYJIAMU NPOUIEOOHOU
amotl pyHKyuu — ¢ Opyeou;

uccne0o6ams yHKyuY Ha MOHOMOHHOCMb, HAXOOUMb HAUOOIbULUE U HAUMEHbLUUE 3HAYeHUs QYHKYUL,
CmMpoums 2pa@uKky MHO204IeHO8 U NPOCMbIX PAYUOHATLHBIX PYHKYULL C UCROTIb308AHUEM ANNAPAMA
Mamemamuyecko20 aHaiu3a.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux yu4eoHvix npeomemaos:

NOABL3YACH 2PAPUKAMU, CPABHUBAMb CKOPOCTU 803DACMAHUS (DOCMA, NOBbIULEHUSA, YEETUYEeHUA U M. N.) UlU
ckopocmu yovleanus (NadeHust, CHUNCEHUS, YMEHbUIEeHUs U M. N.) 8eIUYUH 8 PeATlbHbIX NPOYECcCax;
COOMHOCUMb 2PAPDUKU PealbHbIX NPOYECCO8 U 3a8UCUMOCTEN C UX ONUCAHUAMU, BKIIOYAIOWUMU
Xapaxmepucmuxku cKOpoCcmu usmeHeHus (6bicmpulii pocm, HAA6HOe NOHUMCEHUe U M. N.);



UCNONBL306AMb 2PAPUKU PEATbHbIX NPOYECCO8 O/ PeuleHUs HeCI0HCHbIX NPUKIAOHBIX 3a0al, 8 MOM YUcje
onpeoesis no 2pagpuxy cKopocms Xxo0a npoyecca,

pewams NPUKIAorble 3a0a4u U3 OUOI02UU, PUIUKU, XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8, C8A3AHHbIE C
UCCIe008AHUEM XAPAKMEPUCMUK PeaTibHbIX NPOYECCO8, HAXOHCOCHUEM HAUOOTLUIUX U HAUMEHbUUUX
3HAYEeHUl, CKOPOCMU U YCKOPEHUs U M. N., UHMEPNPEMUPOB8AMb NOLYYEHHbLE PE3YIbIMaAmbl.
Cmamucmuka u meopus 6eposmnocmeil, 102uKa u KOMOUHAMOPUKA:

Onepupoeams 0CHOBHBIMU ONUCAMENbHLIMU XAPAKMEPUCMUKAMU YUCTI08020 HAOOpa: cpedHee
apugmemuueckoe, MeOUana, HAUOOIbLUEE U HAUMEHbLUUEE 3HAYCHUSL,

onepupo8ams NOHAMUAMU. YACTMOMA U 8EPOMHOCIb COOLIMUS, CIYHAUHbBIL 86100, ONbBIMYL C
PABHOBO3MONCHBIMU DJIEMEHMAPHBIMU COOLIMUAMU,

BbIUUCTIAMb BEPOAMHOCMU COOLIMULL HA OCHOBE NOOCUEMA YUCLA UCXO008;

umems npedcmasiienue; 0 OUCKPEMHBIX U HENPEPbIBHLIX CLYYAUHBIX BEIUYUHAX U PACAPEOENEHUSX, O
He3a8UCUMOCIMU CIYHAUHBIX BETUYUH, O MAMEMAMUYECKOM OHCUOAHUU U OUCNEPCUU CTYYAUHBIX 8EIUYUH, O
HOPMAIbHOM PACAPeOeleHUU U NPUMePax HOPMALbHO PACNPEOeEHHbIX CLYUAUHbIX GeTUYUH,

NOHUMAMb CYMb 3aKOHA DONLUUUX YUCET U 8bIOOPOUHO20 MeMOOd UsMePEeHUs 8ePOAMHOCMEl;

umems npedcmasienue 00 YCI08HOU 8EPOSIMHOCIU U O NOJIHOU 8ePOSMHOCIU, NPUMEHSAMb UX 8 PeUleHUl
3a0auy;

uMemb NPeoCcmasienue 0 BaNCHbIX YACMHBIX 8UOAX PACHPEOeNeHUIl U NPUMEHSIMb UX 8 PeUleHUU 3a0ay;
umems npedcmasiienue 0 KOppeiayul CIyyatHbix 6eIUdUHt, 0 TUHEHOU pecpeccul.

B noeceonesnoit scusnu u npu usyueHuu Opy2ux npeomMenos:

OYeHUBamb, CPABHUBAMD U BbIYUCTAMb 8 NPOCMbIX CILYUASAX 8EPOSAMHOCU COOLIMULL 8 PEANbHOU HCUSHUL,
yumams, CONOCMAGISAMb, CPAGHUBAMb, UHMEPNPEMUPOBATb 8 NPOCMbLX CLVYASX peabHble OaHHbIe,
npedcmasieHuvie 8 guoe madauy, Ouazpamm, 2paguros;

8b10UPaAMb NOOX0OSUUE MEeMOObl NPEOCMABIEeHUS U 00PAOOMKU OAHHBIX,

YMemb peuams HeCl0HCHble 3a0ayU Ha NPUMEHeHUe 3aKOHA OONbULUX YUce 8 COYUOLO2UU, CIMPAX0BAHUL,
30pasooxpanenuu, obecneyenuy 6€30NACHOCMU HACENeHUs 8 YPE3BbIYAUHbIX CUMYAYUSIX.

Texcmoegvie 3a0auu:

Pewamv necnooicnble mexcmoswvie 3a0auu pasHvlX Munog, peuams 3a0a4u PazHblX Munos, 6 Mmom yucie
3a0a4u NOBbIULEHHOU MPYOHOCIU,

8bLLOUPAMb ONMUMATLHBLIL MEMOO PeulenUst 3a0ayul, paccMampueds pasiuitsle Memoobsl,

AHATU3UPOBAMD YCII0BUE 3A0AYU, CIMPOUMD OIS €€ PeuleHUsi MameMamuyecKkyio Mooelb, NPosooUns
OJoKazameinbHble PACCYHCOCHUSL,

NOHUMAM®b U UCNOIb308aMb OJIsl peUeHUs: 3a0adu UHGOPpMAayuio, npeoCmasieHHyIo 8 8ude MmeKCmosol U
CUMBOIbHOU 3ANUCU, CXeM, MadIUY, OUASPAMM, ePAPUKO8, PUCYHKOS,

0eticmeosams no Al20PUMMY, COOEPHCAUEMYCSL 8 YCI0BUU 3A0AYU;

UCNONL3068AMb TOSUHECKUE PACCYHCOCHUS NPU PeUleHUl 3a0a4ll,

pabomamp ¢ U30LIMOYHBIMU YCILOBUAMU, 8bIOUPAS U3 BCell UHpopMayuu OanHbvle, HeobXoouMble 05
pewenust 3a0adu;

0CYUeCmEIAMb HeCI0HCHBIU Nepedop 803MONCHBIX peuleHUl, 8blOUPAs U3 HUX ONMUMATbHOE NO KPUMEPUSIM,
ChOPMYTUPOBAHHBIM 8 YCILOBULL

AHATU3UPOBAMD U UHMEPNPEMUPOBATNb NOJLYYEHHbLE PEULeHUs 8 KOHMeKCme YC08US 3a0adlU, 8bloUpamy
pewienus, He npomugopedaujue KOHMeKcmy;,

pewams 3a0ayu Ha pacyém cmoumMocmu HOKYROK, YCiye, N0e300K U m. n.;

pewams HeclodCHble 3a0ailU, C6A3aHHble C 00NEBbIM YUACMUEM 80 G1AOEHUU PUPMOT, NPeOnpUAMuUeM,
HeOBUNCUMOCBIO,

pewams 3a0ayu Ha npocmvle NPOYeHmbl (CUCTNEMbl CKUOOK, KOMUCCUU) U HA BbIYUCTIEHUE CTIOHCHBIX
NPOYEHMO8 8 PA3IUYHBIX CXEMAX BKIAO08, KDeOUmos u unomex;

pewams npakmuyeckue 3a0ayu, mpeoyrouue UCnoab308aHUs OMPUYANENbHBIX YUCE: HA OnpedeieHue
memnepamypul, NOJONHCEHUsL HA BPEMEHHOU OCU (00 Hauiell dPpbl U NOCe), eTYOUHBL/BbICOMDbL, HA OBUNCEHUE
OEHEeNCHBIX cpedcms (npuxod/pacxod) u m. n.;

UCNOTb3068AMb NOHAMUE MACUMADA OJis HAXOHCOEHUSL PACCMOAHUL U OTUH HA KAPMAX, NIAHAX MECIMHOCMU,
NIAHAX NOMeWweHUl, BbIKPOUKAX, npu pabome Ha KOMAblomepe u m. n,

pewams 3a0ayu, mpedoyouue nepebopa 6apuanmos, NPosepKu yCio8ull, 6b100pa ONMUMALLHOZO
pesyiomama;



AHATU3UPOBANY U UHMEPNPEMUPOBAMb Pe3VIbMAmbl 8 KOHMeKCcme YCA08Us 3a0ail, bloUpams peuleHus,
He npomugopedauue KOHMeKCny;,

nepesooums npu peueHuu 3a0a4u UHGoOpMayuio uz 00HoU Gopmwvl 8 Opyeylo, UCHOIbL3YS NPU
HeobX00uMocmu cxembvl, mabauybsl, epaguru, OUAZPaAMMbl.

Hcemopusa u memoovt mamemamuxu:

Onucvieams omoenbHble 8b10aAUUECs, Pe3YTbMAMbL, NOLYYEHHbIE 8 X00e PA36UMUS MAMEMAMUKU KAK
HayKu;

3HAMb NPUMEPDL MAMEMAMUYECKUX OMKPLIMULL U UX ABMOPOS 8 CE:A3U C OMeUeCMBEHHOU U 8CEMUPHOTL
ucmopuetl, npeoCmasisims 6KaA0 8blOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX
obnacmeil,

NOHUMAMb POb Mamemamuky 6 passumuu Poccuu,

NPUMEHSIMb U3BECTHbLE MEMOObL NPU PEUEHUU CMAHOAPMHBIX U HECTAHOAPMHBIX MAMEMAMUYECKUX
3a0au; UCNOIbL308AMb OCHOBHBLE MEMOObl 00KA3AMENbCIEd, NPOBOOUMb 0OKA3AMENbCMEO U GbLINOIHAMb
onpogepaiceHue;

3ameuamsv u XapaKxmepuzoeams MamemamuyecKue 3aKOHOMEPHOCMU 8 OKPYICarouell 0etlcmeumenrbHoOCmu
U HA UX OCHOBe XapaKkmepuz08ams Kpacomy u COBEPUEHCMBO OKPYICAIOUe20 MUpd, d maKice
npousseoeHull UCKyccmed,

npUMeHsIMmb npocmeriuiue NPOSPAMMHbIE CPEOCMBA U HNEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTNEMbL NPU
PeUeHUU MamemMamuyeckux 3a0au.

I'eomerpus

yMeTh

pacnosnasams Ha 9ePTEKAX U MOJCIIAX MPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C
UX OIMHCAHUSIMH, U300PAKCHUSIMU;

OIHMCHIBATh B3aHMHOE PACTIONIOKEHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE, apTyMEHTUPOBATH CBOU
CYXJIEHUS 00 TOM PACIOJIOKCHUU;

AHATU3UPOBAMb B TIPOCTEHIIINX CITyYasX B3AUMHOE PACIIONIOKEHHUE OOBEKTOB B POCTPAHCTBE;
n300pakaTh OCHOBHBIC MHOTOIPAaHHHUKH U KPYTJIbIC TEJIa; BBITIOJIHITD YSPTEIKH 110 YCIOBHSM 3a]1a4;
cmpoums POCTENUIINE ceueHUs Ky0a, IprU3Mbl, TUPaMUJIbL;

pewams TUIAHUMETPUUECKUE U TPOCTEUIIINE CTEPEOMETPUYCCKUE 3214 HA HAXOXKICHUE TEOMETPUICCKUX
BEJIMYUH (JJTMH, yTJIOB, IUIONIA/Iel, 00bEMOB);

UCNOIL306aMb TIPH PEIICHUH CTEPEOMETPUICCKHX 3a/1a4 IIAHUMETPUICCKHE (PaKThl U METOIBI;
npo8ooums TOKa3aTEIBHBIC PACCYKICHHS B XOJI¢ PEIICHUS 3a71a9;

HCI0JIL30BATH NPHOOPeTEeHHbIE 3HAHUS U YMEHHS B MPAKTHYeCKOii 1esiTeJIbHOCTH U TOBCeHEBHOI
JKU3HH JIJI51:

uccnedo6anus (MOJCIIMPOBAHUS ) HECIIOKHBIX MPAKTHUECKUX CUTYAIMH HAa OCHOBE M3YYCHHBIX (OPMYIT U
CBOMCTB (puryp;

gblulCIeHUss 00BEMOB U TUIOIAACH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUH MPAKTUISCKUX
3aJ1a4, UCIOJIB3YS IPU HEOOXOIMMOCTH CITPABOYHUKHY U BBIYUCIIUTEIBHBIC YCTPOHCTRA.

2. Conep:xkanue yueOHOro npeamera (ajaredpa u Hayajaa anaausa B 10 kiacce)

JelicTrBuTesibHbIE Uyncaa (13 yacoB)

Llenbie u panoHabHbIe yncia. JleficTBuTenbHble yrncia. beckoneuyHo yObiBarolast reoMeTpuiecKas
nporpeccusi. ApupMeTHIECKUi KOPeHb HaTypallbHOU cTeneHu. CTEeneHb ¢ palioOHATBHBIM U
JEHCTBUTEIbHBIM MTOKA3aTESIMH.

Crenennas pynkuus (11 yacon)

Crenennas ¢pyHKIM, €€ CBOMCcTBA U Tpaduk. PaBHOCUIIbHBIE YpaBHEHHs U HepaBeHCTBa. VppallnoHanbHbIe
YpaBHEHHS.

IToxa3zarenbHas ¢pynkuus (10 yacos)

[TokazarenbHas pyHkuus, e€ cBoiictBa u rpaduk. [lokazarenbubie ypaBHeHus. [lokazaTenbHbie
HepaBeHCTBa. CUCTEMBI MOKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB.

Jlorapudmuueckas pynkuus (14 yacon)

Jlorapudwmsl. CBoiicTBa morapudmos. [ecsTuunbie U HaTypaibHbIe Jorapudmel. Jlorapupmudeckas
dbynkums, e€ cBorictBa u rpaduk. Jlorapudmudeckue ypaBHeHus. Jlorapupmudeckrne HepaBEeHCTBA.



Tpuronomerpunueckue ¢popmy.inl (20 yacos)

Pannannast mepa yria. [ToBopoT Touku BOKpYr Hayana KoopauHaT. OnpeneneHue cuHyca, KOCUHyca U
TaHreHca. 3HaKU CUHYCa, KOCUHYCA U TaHT€HCa. 3aBUCUMOCTb MEXAY CUHYCOM, KOCHHYCOM M TaHT€HCOM
OJIHOTO U TOTO ke yriia. TpuroHomerpuueckue ToxaecTa. CHHYC, KOCUHYC M TAHT€HC YIJIOB O U Q.
DopMyJIbl CIIOKEHUS.. CHHYC, KOCUHYC M TAHI'€HC IBOMHOrO yria.. @opmyiibsl npuBeneHus. Cymma u
pa3HOCTh cuHYCOB. CymMMa U pa3HOCTb KOCUHYCOB.

Tpuronomerpnueckue ypapuenus (14 yacon)

VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tgx = a. Perienre TpuroHoMeTpuIecKux
YPaBHEHUU.

IoBTOpenue 3 u

Hroro 85 u

Conep:xkanue yueOHoro npeamera (reomerpusi B 10 kiacce)

Beenenue

IIpenmer crepeomeTpun. AKCMOMBI cTepeoMeTpun. HekoTopele cieIcTBUS U3 aKCHOM»
ITapanieJbHOCTh NPAMBIX M IJIOCKOCTEH.

[TapanmienbHOCTb NPSAMBIX, IPAMOM U IJIOCKOCTH. B3auMHOE pacnonokeHue IByX MPSMBIX B IIPOCTPAHCTBE.
VYron mexay AByms npsameiMu. [lapamiensHocTs mockocteil. Terpasap n napajenenunes.
IlepneHAMKYIAPHOCTH NPSAMBIX H IIOCKOCTEIA.

[lepneHuKyISApHOCTD NPSMOM U INIOCKOCTH. [lepneHquKyIsip 1 HaKJIIOHHBIE. YTOJI MEXKAYy NPAMOU U
IJIOCKOCTHIO. JIByrpanHslil yrod. [lepnenaukynspHocTs mockocteil. Tpexepannviii y2on. Munoeoepannbli
yeon.

MHOrorpaHHHKH.

ITonsitne MHOrorpannuka. Ilpusma. [lupamua. IlpaBusibHbIE MHOTOTPAHHUKH.

BekTOopsbI B IPOCTPaHCTRE.

[TonsiTue BekTopa B nmpoctpaHcTBe. ClI0)KEHHE U BBIYUTAHUE BEKTOPOB. ¥ MHOKEHHE BEKTOPA HA YUCIIO.
KomM1uianapHble BEKTOPBI.

IToBTOpEHue 8 4

Hroro 55 4

Copnepxanue yueOHoOro npeamera (anredpa u Hayaj1a anajausa B 11 kiaacce)

IIponsBoanas u eé reomerpuyecknii cmbica (12 yacon)

[Ipoussonnas. IlponsBoanas crenenHo pynkuuu. [IpaBuna nuddepenuponanus. [IponsBoanbie
HEKOTOPBIX 3JIEMEHTapHBIX QyHKIUH. ['eomeTprueckuil cMbIca MPOU3BOAHON. YPOK 0000IIeHUS U
CUCTEMATU3AIMY 3HAHU.

IIpumenenne Npon3BoAHOM K HccjaenoBaHnI0 pyHknmii (15 yacos)

Bozpacranue u yopiBanue QpyHkunu kctpeMyMbl QyHKIUH. [I[puMeHeHre Mporn3BOIHOM K TOCTPOCHUIO
rpadukoB GpyHkuii. Hanbonpiiee n Haumenblee 3Ha4eHUs QyHKIMU. *BpimykinocTs rpaduka GpyHKINY,
TOUYKH nepernda Ypok o00OLIeHNS U cUCTEMAaTH3aIMN 3HAaHHUH

Hurerpau (13 yacos)

[TepBoobpaznas [IpaBuia HaxoxaeHUs TepBooOpa3HbIX [Lomaas KpUBOIMHEHHOMN Tpanenuy U HHTerpal
Brruncnenue uarerpanos. Beraucnenue miomaaei ¢ noMoubo HHTerpanos [lpuMenenne npon3BoaHON U
MHTErpaa K pelieHnIo MpakTHYeCKUX 3a7a4 Y poK 0000IIeHNs U CHCTeMAaTU3alliy 3HaHU|
Komo0unaropuka (10 yacos)

[TpaBuno npoussenenus. [lepectanoBku. Pazmemenus Codetanus u ux cBoiictBa bunom Herotona Ypok
0000I1IeHUS ¥ CUCTEMAaTH3aIMH 3HAHUH.

JJiIeMeHTbI TEOPUHU BepPOSITHOCTEH (8 yacoB)

CoObiTuss KomOunanus coosituil. [IpotuBonosnoxuoe codbitue. BepositHocTh coObiTHs ClioskeHue
BeposiTHOCTel HezaBucumble coObITHS. Y MHOXKEHHE BeposiTHOCTe CTaTuCTHYeCKas BEPOSTHOCTh Y POK
00001IeHNS U CUCTEMATU3AIIMU 3HAHUH

Crarucruka (5 yacos)



Cayuaiinbie BennuuHbl. LleHTpansHbie TeHaAeHIMU. Mepbl pa3opoca. Ypok 00001IeHHs U CHCTEMaTU3aluu
3HAHUU.

IHoBTOpenue 11 4

Hroro 85 4

Coaep:xanue yueOHoro npeamera (reomerpus B 11 kiacce)

Metoa koopaunar (11 yacos)

Koopaunatsl TOUkH U KOOpAWHATHI BeKTOpa. CKalsipHOE MPOU3BEACHUE BEKTOPOB. Y PaBHEHUE MIIIOCKOCTH.
JHewxenus. [IpeoOpasoBanue mogoodus.

uauuap, konyc, map (12 yacos)

ITonsatne nunuuapa. Inomanes noBepxuoctu nunuuApa. [lonsartue konyca. [nonmane moBepxXHOCTU KOHYCA.
Yceuennsiii konyc. Cdepa u map. YpaBHenue cepsl. B3aumHoe pacrosoxkenue cepbl ¥ MIOCKOCTH.
KacarenbHast miockocts k cdepe. [Inomans cdeps.

Oo6bembl e (17 yacoB)

O06wem npsiMoyroapHOro napaienenunena. OobeMbl IPAMOii TPU3MBI U IIHHAPA. OObEeMbI HAKIIOHHON
IPU3MBI, TUPaMUAbI U KoHyca. O0beM mapa u miomias cgepsl. OOBEMbI IAPOBOTO CErMEHTA, IIapOBOro
CJIOSl ¥ ILIaPOBOT'0 CEKTOpA.

IToBTOpenue (15 yacoB)

Htoro 55 4
KaJIeH)IapHO — TEMATHYCCKOEC IIVIAHUPOBAHHUE yqeﬁﬂoro mMaTepualjia
no matematuke 10 kiaacc.
Ne Ne n/m Conep:xanue yueOHOro MaTepuasa JaTa npoBenenust Ipumeua Jdomamuee
Ypoka Mo nnany | dakTHveck Hue 3aiaHue
H
1. 1 [enble 1 paluOHaIbHBIE YHUCIIA
2. 1 [lenpie 1 parioHaTLHBIE YUCITA
3. 2 JlelicTBUTEIBHEIE YHCIA
4, 3 Bbeckoneuno yOwiBaromas
TeOMEeTPHUYECKas IPOTPeccus
5. 3 beckoneuno yOwiBaromas
reoMeTpUYeCcKasl MPOrpeccust
6. 4 Apudmernueckuii KOpeHb
HATYpaJILHOW CTENEHH
7. 4 ApudmeTnuecknii KOpeHb
HaTypaJbHOMN CTENEHU
8. 4 ApudmeTnuecknii KOpeHb
HATYpaJILHOW CTENCHH
9. 5 CremneHb ¢ paluOHAIBHBIM U
JIEHCTBUTEIbHBIM ITOKA3aTEIISIMH
10. 5 CreneHs ¢ paroOHAIBHBIM U
JIEHCTBUTEILHBIM ITOKA3aTEIISIMHU
11. 5 CremneHb ¢ palluOHAIBHBIM U
JIEHCTBUTEIBHBIM ITOKA3aTEIISIMH
12. 1-5 Ypok 06001IeH s TIO TeMe:
JlelicTBUTEIbHBIE YKCIIA.
13. 1-5 Kontponsnas padota Nel mo teme:
JlelicTBUTENbHBIE YUCIIA.
14. 1-2 Brenenue. [Ipeamer crepeomeTpun.
AKCHOMBI CTEPEOMETPHH.
15. 3 HekoTopsie cneacTBus U3 aKCHOM.




16. 4-5 ITapamtensHBIC IPSIMEIE B
npoctpaHcTie. [TapanienbHOCTh TPEX
IPSMBIX.

17. 6 [TapannenpsHOCTH IPAMOIL U
TUIOCKOCTH.

18. 6 [TapamiensHOCTh MPSAMOM U
TJIOCKOCTH.

19. 7-8 CkpenBaromuyecs npsMble. YTIIbI C
COHAIPABJICHHBIMU CTOPOHAMH.

20. 9 YTos MeXy MPSIMBIMH.

21. 9 Yroa mexay npsMmeiMu. KoHTponbHas
pabota Ne 2 1o Teme:
TTapannensHOCTb NPAMBIX, IPSIMOHN U
TI10CKOCTH (20 MUH).

22. 10 [TapanieasHOCTh MIOCKOCTEM.

23. 11 CBoiicTBa MapaieabHbIX MPSIMBIX.

24, 12 Tetpasnp.

25. 13 [apamnenenmres,.

26. 14 3ana4yy Ha IOCTPOCHHE CEUEHUH.

217. 14 3ajaun Ha TOCTPOCHUE CEUCHUI.

28. 10-14 | KontpoasHas padota Ne3 mo Tteme:
Terpasap v napajienenumne.

29. 6 Crenennas QyHKums, e€ CBOHCTBA U
rpaduk

30. 6 Crenennas QyHKnus, e€ CBOICTBA U
rpadux

31. 6 Crenennas QyHKums, e€ CBOHCTBA U
rpaduk

32. 7 B3aumno obOpatHbie QyHKITUN

33. 7 B3anmHO oOpaTHbIe (yHKIMT

34. 8 PaBHOCHITEHBIE ypaBHEHUS U
HEpaBeHCTBA

35. 8 PaBHOCMIIbHBIC YpaBHEHHS U
HEepaBeHCTBA

36. 9 WppammonanpHble ypaBHEHUS

37. 9 HppannoHanbHble ypaBHEHUS

38. 6-9 Ypok 06001eHNs 110 TeMe:
CrenenHasi QyHKIHSL

39. 6-9 KontponbHas padota Ne4 1o Teme:
CreneHHas QyHKIHSL.

40. 15-16 | IlepneHauKysipHBIC TIPSIMEIE B
npoctpanctse. [lapaiiensHbie
npsIMbIE, TIEPIICHANKYIISPHBIC K
TUJIOCKOCTH.

41. 17 [Ipu3Hak neprneHauKyIIPHOCTH
IIPSIMOM M IIJIOCKOCTH.

42. 17 IIpu3Hak neprneHIuKyIsIpHOCTH
MIPSIMOM M MIJIOCKOCTH.

43. 18 Teopema o npsmMoH,
NEePICHTUKYISIPHON K THIOCKOCTH.

44, 19 Paccrosinue oT npsMoM J10 MIIOCKOCTH.

45, 20 Teopema o TpEX NepHEHAUKYISIpax.

46. 20 Teopema o TpEX MepIEHANKYIISIPaAX.

47, 21 VYron mexay OpsiMOd U IUIOCKOCTBIO.

48. 21 VYromn Mexay npsAMoH U IIIOCKOCTEIO.

49, 22 JIByrpaHHBI# yTOJL.




50. 23 [Ipu3Hak neprneHANKYISPHOCTH ABYX
IUIOCKOCTEH.

51. 24 [IpssMOyTONIBHBIN apasuIeIenune].

52. 24 [psiMOYTONIEHBIN TIApaLICeTUIIC].

53. 15-26 | KontponwHast pabota Ne5 mo teme:
IlepnenauKyIApHOCTD NPSAMOMN U
IUIOCKOCTH. [IepreHuKyIIpHOCT
IUIOCKOCTEH.

54, 11 [TokazarenbHas pyHKIHA, €€ CBOWCTBA
u rpaduk

55. 11 ITokazarenpHas QyHKIHS, €€ CBOWMCTBA
1 rpadux

56. 12 [TokazarenbHble ypaBHEHHS

57. 12 [loka3zarenbHbIE ypaBHEHUS

58. 13 IToka3arenbpHbIC HEPABCHCTBA

59. 13 [TokazarenbHbIC HEPABEHCTBA

60. 14 CucTeMBbI TOKa3aTeNbHBIX YPaBHEHAN
Y HEPABEHCTB

61. 14 CucreMbl MOKa3aTeNbHBIX YpaBHEHUN
Y HEPaBCHCTB

62. 11-14 | Ypok 0000ImmeHus o Teme:
IMokazaTenbHas QyHKIVSL.

63. 11-14 | KontponwHast pabota Ne6 o Teme:
IloxazaTenbHas QyHKITHSL.

64. 27-29 | lloHATHE MHOTOTpaHHHKA.
I'eoMeTpudeckoe Temo.

65. 30-31 | [Tpusma.

66. 30-31 | IIpusma.

67. 32-33 | [Mupamupa. [IpaBunbHas mupamMuaa.

68. 34 VYceuéHHas nupamuaa.

69. 34 YceueHHas mUpaMua.

70. 35-37 | CummeTpust B IPOCTPAHCTBE.
[ToHsITHE IPABHIILHOTO
MHOTOTPaHHUKA. DJIEMEHTHI
CUMMETPHUH MPaBHIbHBIX
MHOT'OTPaHHHUKOB.

71. 35-37 | CummeTpust B IPOCTPAHCTBE.
IloHsiTHE IPaBUIIBHOTO
MHOTOTPaHHUKA. DJIEMEHTHI
CHMMETPHH MTPABUIIBHBIX
MHOTOTPaHHUKOB.

72. 27-37 | KonrponbHas pabora Ne 7 o teme:
IIpusma. I[lupamua.

73. 15 Jlorapudmer

74. 15 Jlorapudmer

75. 16 CgoiicTa norapupmoB

76. 16 CgoiicTa norapupmoB

77, 17 HecsaTnyHble 1 HaTypaJbHbIE
JorapuQmbl

78. 17 JlecsTuuHble U HaTypaIbHbBIE
sorapuMbl

79. 18 Jlorapudmudeckas GyHKIusI, €&
CBO¥icTBa U rpaduk

80. 18 Jlorapudmudeckas GyHKIu, €€
CBOICTBa U TpaduK

81. 19 JlorapudmMudeckue ypaBHEHUS




82. 19 Jlorapudmudeckne ypaBHEHUS

83. 20 Jlorapudmuyeckre HepaBeHCTBA

84. 20 Jlorapudmuyeckre HepaBeHCTBA

8b. 15-20 | Ypok 0000IeHus 10 TEME:
Jlorapudmsbl U X CBOMCTBA.

86. 15-20 | Ypok 00001IeHus o TeMe:
JlorapudmMudeckue ypaBHEHUS U
HEpaBEHCTBA.

87. 15-20 | KontponwHast pabota Ne8 o teme:
Jlorapudmmaeckas QyHKIus.

88. 38-39 | [lonsarue BexkTopa. PaBeHcTBO
BEKTOPOB.

89. 40-41 | CnoxeHue U BBIYUTAHHE BEKTOPOB.
CyMMa HECKOJIBKIX BEKTOPOB.

90. 42 YMHOXKEHHE BEKTOpa Ha YHCIIO.

91. 43-44 | Kommnanapaele BekTopsl. [IpaBuio
napajieNenumnesa.

92. 43-44 | Komnnanapaeie BeKTopsl. [IpaBuino
napajuleNienunesa.

93. 45 PaznoxxeHnue BekTopa 1o Tpem
HEKOMIUTAHAPHBIM BEKTOPaM.

94. 45 PaznoxxeHue BeKTopa 1mo TpemMm
HEKOMILTAHAPHBIM BEKTOPaM.

95. 45 PaznoxeHnue BekTopa 1o Tpem
HEKOMIITAHAPHBIM BEKTOPaM.

96. 38-45 | KontponpsHas padora Ne9 mo teme:
BekTopbl B IPOCTPAHCTBE.

97. 21 Panuannas mepa yria

98. 22 IToBOpOT TOYKM BOKpPYT Hadaa
KOOpAMHAT

99. 22 [ToBOpPOT TOUKM BOKPYT Havasa
KOOpJIMHAT

100. 23 Omnpenenenne cuHyca, KOCUHyca 1
TaHT'€HCa yriia

101. 23 OrmpeneneHue CHHyca, KOCUHyCa U
TaHreHca yria

102. 24 3HaKM CHHYyCa, KOCHHYCA U TAaHT€HCa

103. 25 3aBUCHMOCTh MEXy CHHYCOM,
KOCHHYCOM U TaHT'€HCOM OJIHOTO U
TOTO XK€ yriia

104. 25 3aBHUCHUMOCTb MEXY CHHYCOM,
KOCHHYCOM U TaHT'€HCOM OJIHOTO U
TOTO e yIiia

105. 26 TpHUroHOMETPUUECKHE TOKIECTBA

106. 26 TpuronomeTpudeckre TOXKIECTBA

107. 27 CuHyC, KOCUHYC ¥ TAaHT'€HC YIJIOB 0. U
—a

108. 28 DOpMYITBI CIIOKEHHS

109. 28 DOpMYITBI CIIOKEHHS

110. 29 CuHyC, KOCUHYC ¥ TaHT'€HC ABOWHOIO
yria

111. 30 CuHyc, KOCHHYC ¥ TaHTE€HC
MOJIOBUHHOTO yIJIa

112. 31 ®opMysbl TPUBEICHUS

113. 31 DopMyIBl TPUBEICHUS

114. 32 CymMma 1 pa3sHoCTh cuHycoB. Cymma u

Pa3HOCTh KOCHHYCOB




115. 21-32 | Ypok 0000IIeHus 110 TEME:
Tpuronomerpudeckue GOpMyIIbL.
116. 21-32 | KonrponbHas padora NelO mo teme:
TpuroHomerpudeckre GOpMyIIbL.
117. 33 VYpaeHeHue
118. 33 YpaBHeHue
119. 33 VYpaeHenue
120. 34 VYpaeHeHue
121. 34 YpaBHeHnue
122. 34 VYpaeHenue
123. 35 VYpaBHeHue tg X = a
124, 35 VpaeHenue tg X = a
125. 36 Pemenue TpuroHoMeTpu4eCcKUx
YpaBHEHUH
126. 36 PelieHre TPUrOHOMETPUIECCKUX
YpaBHEHUI
127. 36 Pemenne TpUuroHoMeTpHUUECKUX
YpaBHEHUI
128. 36 Pemenne TpuroHOMeTpUIECKAX
ypaBHEHUI
129. 33-36 | Ypok 0000mICHHS IO TEME:
TpuroHoMeTpudecKue ypaBHEHHUSI.
130. 33-36 | KonTponbHas padora Nell mo Teme:
Tpuronomerpudyeckue ypaBHEHHUS
131. 4-14 IToBTropenue. [TapannensHocTh
IPSIMBIX U INIOCKOCTEH.
132. 15-23 | IloBTopenue. [lepreHAUKYIIPHOCTD
MPSIMBIX U IVIOCKOCTEH.
133. 24-34 | IloBTOopeHne. MHOTOTpaHHUKH.
134. 38-45 | IloBropenue. Bextops! B
HPOCTPAHCTBE.
135. 1-5 IToBTOpeHue. JleiiCTBUTENBHBIE YHCIIA.
136. 6-9 [MoeTopenue. CreneHHas QyHKIHS.
137. 11-20 | IloBropenwue. Jlorapupmudeckas u
MOKa3aTeNibHas (DYHKIIHH.
138. 21-32 | lloBTopenue. TpuroHOMeTpHYECKHE
(hopMyITBL.
139. 33-36 | [loBropenue. TpuroHomeTprudeckue
ypaBHEHHSI.
140. HroroBoe moBTOpEHNUE MO KypCy
MareMartuka 10 knacc.
KanenaapHo — TeMaTH4ecKoe MJIAHUPOBaHNE Y4eOHOT0 MaTepHaJa
no marematuke 11 kiaace.
Ne Ne Conep:xkanue y4e0HOr0 JlaTa npoBeaeHus IIpume | Jomamnee
ypoka | n/m Marepuaja Mo mnany | ®akTHYecK | yaHHe 3a/laHue
"
1. 38 O01acTh OIPEIeIICHUsT 1 MHOYKECTBO
3HAYEHHUH TPUTOHOMETPUIECKHX
GbyHKIMH
2. 38 O01aCTh OIPEACIICHUS U1 MHOYKECTBO




3HAYCHHUN TPUTOHOMETPHUUCCKHUX
GbyHKIMIA

3. 39 YETHOCTD, HEYETHOCTD, IEPUOAUUHOCTh
TPUTOHOMETPUYECKUX PYHKIIUH

4, 39 YETHOCTh, HEYETHOCTD, IIEPUOTUTHOCTD
TPUTOHOMETPHUYECKUX (QYHKIIHI

5. 40 CBoiicTBO (hyHKINN u eé
rpadux

6. 40 CBoiicTBO QyHKIIUH u eé
rpaduk

7. 41 CBoiicTBO (hyHKINH ueé
rpadux

8. 41 CBoiicTBO QyHKIIMN ueé
rpaduk

9. 42 CBoiicTBO (hyHKINH u eé
rpadux

10. 42 CBoiicTBO QyHKIIMN u eé
rpaduk

11. 38-42 | Ypok 00001IeH s Mo Teme:
Tpuronomerpuueckne GyHKIIUH.

12. 38-42 | Konrponpaas padora Nel o Teme:
Tpuronomerpudeckue GyHKIHH.

13. 46-47 | IlpsmMoyrosbHasi CUCTEMa KOOPJUHAT B
npoctpancTBe. KoopauHatsl BEKTOpA.

14. 48 CBs13p MEXy KOOPAMHATAMHI BEKTOPOB
¥ KOOPJIMHATAMH TOYEK.

15. 49 [Ipocreiimue 3aqaun B KOOPAUHATAX.

16. 49 [IpocTeiimme 3axaun B KOOPAMHATAX.

17. 46-49 | Ilpocreiimmue 3a1a4n B KOOPAHHATAX.
KontponbHas padota N2 1o Teme:
Merton koopauHaT B rpocTpaHcTie (20
MHH).

18. 50-51 | VYroa mexay Bekropamu. CKaJispHOE
NPOM3BEJICHNE BEKTOPOB.

19. 52 Brruncnenue yrioB Mexy MpsIMBIMU H
IUIOCKOCTSIMU.

20. 52-53 | BeluncieHue yrioB MeX1y MPSIMbIMA U
TUIOCKOCTSIMH.

21. 54-58 | LlentpanbHas cummerpusi. OceBast
CHMMeTpHsl. 3epKajibHasi CHMMETpPHSI.
ITapajutenbHBIN IEPEHOC.

22. 54-58 | IlenrpanbHas cummeTpus. OceBas
CHUMMeTpusl. 3epKajbHasi CAMMETPHSI.
[TapannenbHblil IEpeHoC.

23. 50-57 | KonTponpHast padora Ne3 mo teme:
CkansipHOe IPOU3BEJICHUE BEKTOPOB.

24. 44 IIponsBogHas

25. 44 IIponsBogHas

26. 45 [IponsBoaHas cTeneHHON (PYHKIIUN

27. 45 [IpousBogHast cteneHHON QpyHKIMN

28. 46 [IpaBuia quddepeHiupoBaHms

29. 46 [IpaBuna quddepenuuponanus

30. 46 [IpaBuia quddepeHupoBaHms

31. 47 IIpon3BogHBIE HEKOTOPBIX
3JIEMEHTapHBIX QYHKIMH

32. 47 [Ipon3BogHBIE HEKOTOPHIX

2JIEMEHTAPHBIX QYHKIHHA




33. 47 [Ipou3BoaHBEIE HEKOTOPHIX
9JIEMEHTAPHBIX QYHKIHH

34. 48 I'eoMeTpuueckuii cMbIcT TPOU3BOIHON

35. 48 I'eoMeTpruyecKuil CMBICIT IPOU3BOIHOM

36. 48 I'eomeTpryecKknii CMBICIT MTPOU3BOJHOM

37. 44-48 | Ypok 0000IIeHUs TI0 TEME:
TIpousBoaHas U €€ reoMeTpUIECKU
CMBICIT

38. 44-48 | KontpoabHas padoTa Ned mo teme:
TIpousBoaHas U €€ reoMeTpUIECKU
CMBICT

39. 59 [NonsTre umuHApa.

40. 60 [Tnomaae TOBEPXHOCTH IMIUHAPA.

41. 60 [Tnomaap MOBEPXHOCTH LUIHHIPA.

42. 61-62 | IlonsTue konyca. [Lmomanp
HOBEPXHOCTH KOHYCA.

43. 63 Y ceu€HHBIN KOHYC.

44, 61-63 | Pemenue 3amay no teme: Konyc.

45, 64-65 | Cdepa u map. YpaBHeHue cepsl.

46. 66 B3anmHoe pacnionoxxeHue cepsl 1
TUIOCKOCTH.

47. 67-68 | KacarenpHast mIockocTh K cdepe.
ITnomane cdepsl.

48. 67-73 | KacarenpHas Im10CKOCTb K chepe.
ITnomane chepsl.

49. 59-68 | Pemienue 3amau mo teme: Lmmuamap,
KOHYC, IIap.

50. 59-68 | KouTtponbHas pabota Ne5 o Teme:
[Munuuap, KOHYC U map.

51. 49 Bo3spacranne u yobIBaHWE (QYHKIIUN

52. 49 Bospacranue u yobiBanue QyHKIIUU

53. 50 OKkcTpeMyMbl (HYHKIIUU

54. 50 OKcTpeMyMbl QyHKINU

95. 51 IIpumeHeHue Mpou3BOIHOM K
MTOCTPOCHUIO TPadUKOB (PYHKIHN

56. 51 [IpumeHneHue Mpou3BOTHON K
MOCTPOCHUIO rpaduKoB PyHKIHN

o7, 52 Haubonpiee u HauMeHblIee 3HAaUEHUE
dyHKIIIN

58. 52 HawnGonbiiee n HanMeHbIlIee 3HAYCHNES
hyHKIUH

59. 52 Haubonbiiee 1 HauMeHbIIlee 3HAYEHUE
dhyHKIIIN

60. 49-52 | Ypok 06001ieHus 1o Teme:
IIpuMeHeHne TPOU3BOIHOM K
WCCIIETOBAHUIO (QYHKITUH

61. 49-52 | KonrponbHas padbora Ne6 mo Teme:
[IpumeHneHne Npou3BOIHON K
WCCIIETOBAaHUIO (PYHKITHH

62. 74-75 | Ilonstue o6béMa. OOBEM
NPSIMOYTOJIFHOTO Mapajuleenue/a.

63. 74-75 | O0BEM IPSAMOYTOIBLHOTO
napajieNenuIe/a.

64. 76 O0BbEM IIPSIMOI TPU3MBEI.

65. 77 O0BéM UIIHHApA.

66. 77 O0BéM IHIIMHApA.




67. 78-79 | Boruncienne oObEMOB T € TIOMOIIIBIO
onpenenéaHoro uaTerpana. OoséM
HAKJIOHHOM MPU3MBI.

68. 80 O0BEM TUpaMUIBI.

69. 80 O0BbEM TUpaMUIbL.

70. 81 O0BéM KOHYCA.

71. 81 O0BEM KoHYCa.

72. 75-81 | KontponwHas pabota Ne 7 mo teme:
O0BEM PHU3MBI, TUPAMHIBI ¥ KOHYyCA.

73. 54 ITepBooOpazHas

74. 54 [TepBooOpa3zHas

75. 55 [TpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

76. 55 IIpaBuia HaX0XKACHHS TEPBOOOPA3HBIX

77. 55 [TpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

78. 56 [Tnomaab KPUBOJUHEHHOMN TpaCUK 1
WHTETpal

79. 56 [Tnomane KPUBOIUHEHHOM TpAINeUU 1
WHTETrpa

80. 57 Brruncnenme nHTErpaioB

81. 57 Brruucnenue uaterpanon

82. 58 Brruncnenue miormiaiei ¢ moMoIib0
HUHTETPaJIIOB

83. 58 Brruucnenue miomniaaei ¢ moMompko
HUHTETPaJIOB

84. 54-58 | Ypok 0606menus mo teme: MaTerpan

85. 54-58 | KontponwHast pabota Ne8 1o teme:
HNurerpan

86. 82 O0béM mrapa.

87. 83 O0BEM mapoBOro cerMeHTa, HapoBoro
CJIOS M IIAPOBOTO CEKTOpA.

88. 83 O0BEM IIaPOBOTO CETMEHTA, IIAPOBOTO
CJIOS M IIAPOBOTO CEKTOpA.

89. 84 [Tnomane chepsr.

90. 82-84 | Pemenue 3anau o teme: OObEM 1mapa u
TUTOMIAJTb CEpHI.

91. 82-84 | KontponrHas pabora Ne9 o teme:
O0BEéM 11apa ¥ IIOIIAb CPEPHI.

92. 60 [MpaBuito mpou3BeACeHUS

93. 61 [lepecranoBku

94, 62 Pa3smemenus

95. 62 Pasmentenns

96. 63 CoueraHusi M UX CBOHCTBA

97. 63 CoueraHus ¥ UX CBOHCTBA

98. 64 bunom Herorona

99. 64 bunom HeroTona

100. | 60-64 | Ypok 0000ueH s IO TeMe:
Kombunaropnka

101. | 60-64 | KontpomabHas padora NelQ mo teme:
Kombunaropuka

102. | 65-66 | CoObrtus. KomOuHaIMs COOBITHIA.
[IpoTuBOIIONIOXKHOE COOBITHE

103. 67 BeposiTHOCTB cOOBITHS

104. 68 CnoxxeHue BeposiTHOCTEH

105. 68 CrnokeHue BepOSITHOCTEH




106. 69 HesaBucumMele coObITHSA. YMHOKCHNE
BEPOATHOCTEM.

107. 69 He3zaBucumebie coOBITHS. Y MHOKEHHE
BEpOSATHOCTEM.

108. 70 CraTucTHYECKas: BEPOATHOCTh

109. 70 CraTtucTiuecKas BEpOsSTHOCTb

110. 71 CryuaitHple BETHINHBI

111. 72 IlenTpanpHBIC TEHACHITIH

112. 73 Meps pazbpoca

113. | 65-73 | Ypok 0600I1i1eHu s 10 TeMe: DIEMEHThI
TEOPHH BEPOSITHOCTEH U CTATHCTHKA

114. | 65-73 | Kontponbnas padota Nell mo teme:
DJeMEeHTHI TEOPHUHU BEPOSITHOCTEH 1
CTaTHCTHKA

115. | 27-37 | [loBropeHure. MHOTOTpaHHUKH.

116. | 27-37 | [loBropeHure. MHOTOTpaHHUKH.

117. | 38-45 | lloBTropenue. BekTopsl B IpOCTpaHCTBE.

118. | 38-45 | [loBTopeHue. BekTophl B MpOCTpaHCTBE.

119. | 59-68 | lloBropenue. Lunuamp, KOHYC U map.

120. | 59-68 | IloBropenue. llunuuap, KOHYC U map.

121. | 74-83 | IloBropenue. OOBEMBI TE.

122. | 74-83 | lloBropenue. OOBEMEI TEIN.

123. | 74-83 | IloBropenue. OOBEMBI TeEI.

124. 4-5 | [loBTopenne. CTeneHp ¢ palliOHATHLHBIM
U JICHCTBUTENLHBIM MTOKA3aTEJIeM.

125. 6-9 | [loBropenue. CTeneHHas GyHKIIUA.

126. | 11-13 | lloBTopeHnue. Pemenre moka3aTembHBIX
YPABHEHUI U HEPABEHCTB.

127. 14 IToBTOpenue. Cuctemsl MOKa3aTeIbHbBIX
ypaBHEHHH M HEPABEHCTB.

128. | 15-18 | lloBropenwue. Jlorapudmer u ux
CBOMCTBA.

129. | 19-20 | IloBropenue. Pemenue
J0TapuPMHUIECKUX YPAaBHEHHN U
HEpaBEHCTB.

130. | 25-32 | [loBropenwue. TpUroHOMETpUUECKHUE
(hopMyIbI.

131. | 25-32 | lloBropenue. TpuroHomeTpudeckue
(hopMyIIBL.

132. | 33-36 | IloBropeHnue. TpuroHOMEeTpUUECKUE
yYpaBHEHHUS

133. | 33-36 | [loBropenue. TpuroHoMeTpuuecKue
ypaBHEHHS

134. | 44-47 | [losropenwue. [IponsBomHas

135. 48 IToBTOpenue. I'eomeTpudecknii CMBbICT
IIPOU3BOAHOM.

136. | 40-52 | IloBropenue. HanGosbiiee u
HavMeHbIIlee 3HaYeHNE QYHKITHH.

137. | 40-52 | [loBropenue. Hanbonpiee u
HavMEHbIlIee 3HaYeHNE PYHKIHH.

138. Hrorosast KOHTpOJIbHASE pabOTa 33 Kype
matemaruku 11 kmacca.

139. AHanu3 UTOroBOW KOHTPOJIBLHOM
paloTHI.

140. HrtoroBoe moBTOpEHNE IO KYPCY

Marematuka 11 kmacc.







